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BcTrynneHue

O KHMIre " He TOJ/IbKO

He nago rpomkux cjoB. OHY MOTPSACAIOT BO3-
IyX, HO He cobeceHrKa.

us k/¢p «Dopmyra 066>

Bot yske MHOTHE TO/BI A3BIK Java BXOAUT B UHUCIO CAMBIX TIOTYJISPHBIX U BOCTPeGOBAH-
HbIX. OH KpacuBbiil, apeKkTHBII 1, camoe TJIaBHOe, OYeHb TTPOn3BoAuTebHBIH. Ho,
K COJKaJICHWIO, He CaMBlIil TPOCTOil. VIMEHHO M0ATOMY CITpOC Ha Java-IiporpaMMHUCTOB
HEM3MEHHO BBICOK. SI3bIK Java — 9T0 OPUILTHAHT, KOTOPBIN YKpacuT Garask 3HaAHUI JT0-
6oro mporpaMMucTa. A yIuUTh Java, Kak, sl HA/IEI0Ch, TIPEICTOUT YOEUTHCS YHTATEIISIM
JTON KHUTH, HE TOJBKO MTOJIE3HO, HO 1 MHTEPECHO. B OCHOBY KHUTH TTOJIO3KEHBI KYPCHI
JIEKITUH, B pa3HOe BPEMSI TPOUNTAHHbIE MHOI JIJIsSI MAaTNCTPOB (DU3MYECKOTO (PaKyIbTeTa
Kuesckoro nanmonampHoro yuusepcurera uM. Tapaca leBuenko, 6akamaBpoB Men-
KO-MHXEHEPHOTO (hakyibreTa HalmoHampHOTO TEXHITUYECKOTO YHUBEPCUTETA YKPATHBI
«KueBcxuit momuTeXHIUECKUI MHCTUTYT> U CJyIIATeNell Pa3ImyHbIX KyPCOB TI0 TIPO-
rpaMMHUPOBaHUIO. MaTepuas KHUTH U CITOCO0 M3T0KEH ST Il THPOBAHBI JIJIST BCEX, KTO
JKEJTAeT U3y4aTh Java He TOJMBKO B YIeOHDBIX 3aBEICHUSAX, HO U CAMOCTOATEbHO. [ToaTomy
KHUTA MOKET NCTIOJTh30BATHCS U KAK CAMOYUUTEb.

O6beKTHO-OpUEeHTUPOBAHHOE
nporpamMmMuMpoBaHue U Java

— Ha uro xanyemcs?
— Ha rosnoBy skanyercs.

us xk/¢p «Dopmyra 11066u>

EcTb HECKOJIPKO KOHIIENIIUI TPOTPAMMHUPOBaHHsI, KOTOPbIE B TOW WJIN WHOU CTEIleHn
peaNnsyIoTCs B PA3HbBIX sI3bIKax mporpammupoBanus. Cpean HUX 0coOBbIM 00paszoM
BBIJICJISIETCS] KOHIETIINS 006eKmHo-0puenmuposantozo npozpammuposanus (OOII),
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KOTOpas ToJyjiep;kuBaeTcst BceMn (MJIM TMTOUTH BCEMU) COBPEMEHHBIMU SI3bIKaMU ITPO-
rpammupoBanns. Konmnernmus OOII — 3To peaknus Ha 3HAYUTENbHOE YCIOKHEHUE
nporpamum u yBeanuenne oobema koga. OOTI mpenmytecTBEHHO UCTIONB3YIOT ITPU Ha-
IMMCaHNN 6OJII)H_H/IX " CJIOKHBIX ITPOTPaMM.

HA 3AMETKY

MNporpamma cyuTaeTcs 6OﬂbLIJOl71, €C/IN OHa COAEPXUT HECKOJIbKO TbICAY CTPOK KOoAa.
MOHATHO, YTO 3TO OYEHb YC/IOBHAs OLEeHKa, KOTopasi, OAHAKO, NO3BONSET COCTaBUTb
npeacTtaBneHNE 0 TOM, YTO TaKOE MHOIo 1 Mano.

Busurras kaprouka OOTI — xraccot 1 06vexmut. Ho 910, eciint yroHO, TOJBKO BEPIINHA
aicb6epra. B meficturensnoctu OOTI npencrasisier co6oil CTPONHYIO, JIETAHTHYTO
KOHIIEIIINIO, KOTOPast TIPH YMEJIOM ITPUMEHEHUH TI03BOJISIET 3HAUUTEIBHO 00JIETYUTh
paboTy Haj GOJBITUMI cepbe3HbIME TpoekTamit. Bmecte ¢ Tem uzydenne OOTI tpebyer
M3BECTHDBIX YCUJIHIA, B Hjieaie — GasupyrOIINXCs Ha OIbITE IPOrPAMMUPOBAHNST 00yUat0-
merocst. IToatomy 06bruto K nzydernio OOTI mpucTyHaoT MOCTEIIEHHO, OTTAIKUBASICh
OT TPAANITNOHHBIX ITOAXOT0B.

noAPOBHOCTU

@ KoHuenums OO 6a3unpyeTcs Ha Tpex dyHAaMeHTaNbHbIX NPUHLMNAX: UHKarcynsyuu,
nonumopgu3me v HacredosaHuu.

MHkancynaums nogpasymeBaeT o6beanHeHne B 04HO Lienoe AaHHbIX U Koaa anst obpa-
60TKM 3TUX A@HHbIX. OBbIYHO MHKAMNCYNALMS peanu3yeTcs Yepes UCNoNb30BaHUE Knac-
COB 1 06bEKTOB. B pasHbIx A3blkax NPOrpaMMUPOBAHUS BCE MPOUCXOAUT MO-Pa3HOMY.

MonuMopuraM 6asmpyeTcs Ha UCMONb30BaHWKN YHUBEPCATbHBIX MHTEPMhENCOB ANs pe-
LeHna OAHOTUMHbIX 3a4aud. Kak Mbl Y3HaeM aanee, aToT MEXaHU3M B Java peannsyeTcd
3a CYeT Meperpysku 1 nepeonpeaeneHns MeToL0B.

HacneposaHwe no3BosseT co3gaBaTbh HOBbIE K1ACChl HA OCHOBE YXXe CYLLECTBYIOLIMX
KnaccoB, YTO 3HA4YUTEJSIbHO 3KOHOMUT YCUNIUA, COKpallaeT 06beM Kofa v NoBbIWAET
€ro HaeXXHOoCTb.

Ewe pa3 nogyepkHeM, YTO 3TU TPY NMPUHLMMA B TON UM MHOM CTEMNEHW NPUCYLLM NTIOBOMY
S3bIKy NPOrpamMMMpoBaHus, noaaepxveatowemy napagurmy OOTT.

Hanbonee nonynsipHbiM1 06BEKTHO-OPUEHTUPOBAHHBIMU S3bIKaMW NPOrPaMMUPOBaHNS
CeroAHs NpUHATO cuMTaTh, Hapady ¢ Java, sa3bikn C++ n C#. UcTopmyeckn nepsBbiM
nosiBuncsa s3blk C++, CTaBLUMI CYLLECTBEHHO YCOBEpPLUEHCTBOBaHHOM Bepcwueli C. Yco-
BEPLUEHCTBOBAHMS Kacaauch rMaBHbIM 06pa3oM noaaepxku napagmrmel OOMN. IMeHHO
C++ cTan B 3BECTHOM CMbIC/IE POAUTENBCKUM ANs A3blkoB C# 1 Java. B 3TOM HeCnoxHo
ybeanTbCs, ecnm CPaBHWUTL CUHTAKCUChI SI3bIKOB — OHWM OYeHb CxoXu. Ho ecnu B 513bl-
ke C++ MOXHO co3AaBaTb NPOrpaMMbl Kak C UCMOMb30BaHWEM K1acCoB, Tak M 6e3 HuX,
TO B A3blkax Java n C# 6e3 OOl yxke He 060ATUCH.
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SI3bIK Java M3HAUATBHO MPeIHA3HAYAJICS JIJIST HATMCAHUS OOJBINUX U CJIOKHDIX TIPO-
rpamM. [1osTOMY ecTecTBEHHO, UTO Java B TIOJHON Mepe TOIePKUBAET KOHIIETITHIO
OOII, aBisgsch NOJTHOCTHIO 0OBEKTHO-OPUEHTUPOBAHHBIM SA3BIKOM. JTO O3HAYaeT,
410 J1106ast IIporpaMMa, HallcaHHasl Ha sI3blKe Java, J0JIKHA coepsKaTh OlUcaHKe 10
KpaifHeil Mmepe ogHOTO Kiacca. [lomygaeTcsd, 9To, u3ydas Java ¢ HyJIs1, TPUXOIUTCS CPa3y
okyHarbcs B mapagurmy OOTI, a 910 He Tak mpocTo (0COOEHHO /IS TEX, Y KOIO HET OIIbITa
nporpammupoBatust ). [Tornmanuio mapagaurmbl OOTT moMosKeT 3HAKOMCTBO ¢ HanuboJiee
XapaKTepHbIMU 0COOEHHOCTSIMU Java.

HA 3AMETKY

YTo KacaeTcs TpyAHOCTEN, TO BraZaTb B OTHasHUE HE CTOUT: Mbl Hallgem crnocod 060iTu
BCE NOABOAHbIE KAMHM U peLlnM BCe Npo6neMbl.

Ocob6eHHOCTM A3bIKa Java

Pycckas peus He caioxknee ipyrux. Bon Mapra-
NIOH — JIMKUI YeJIOBEK, U TO BBIYUMUJL.

us xk/¢p «Dopmyaa 1066u>

SI3bik Java 66wt paspaboran (¢ 1991 mo 1995 rox) nHxerepamu kommarnu Sun Micro-
systems, KoTopyo 3aTeM morsoruiaa Kopropaiust Oracle (www.oracle.com). ViMeHHO
Oracle Termeps 1 0TBeyaeT 3a MOJEPKKY TEXHOJIOTHH Java.

VIcTOpUYECKU CTUMYJIOM K CO3IAHMIO Java (ec/IM TOYHee, TO Pedb IIJIa O pa3paboTKe HeIoi
TEXHOJIOTHN ) CTAJIO JKeJIAHHE TIOJIYIUTD TIPOTPAMMHBIE CPEICTBA JITIst PAOOTHI ¢ GBITOBBIMU
npubopamMu. 3/1ech Ha MePBbIH MIaH BHIXOAUT IPOoOIeMa YHUBEPCATbHOCTH MPOTPAMMHBIX
KOJIOB. V1 Tak COBMAJIo, 4TO KaK pa3 B 3TO BPeMsI HAYAI OYPHO Pa3BUBATHCSI MHTEPHET-
texnosioruu. [logxon, Mcmoab30BaHHbIN B Java, BO MHOTOM WIEHTUYEH TIOJIXOMY, TTPH-
MEHEHHOMY 1pU pa3paboTKe MPOrpaMM, MpeHa3HAuYeHHbIX J17isT paboThl BO BeemupHoit
nayTure. IMEHHO 5T0 00CTOSATENBCTBO U CIIOCOOCTBOBAIIO GBICTPOMY POCTY MOTTYJIIPHOCTH
Java (nedopManbHBIN IeBU3 Java 3BYUHT KaK «HAITMCAHO OHAXKIBI — PaboTaeT Bes3/es ).

HA 3AMETKY

Ecnu Bbl co3paeTe UCXOAHbBIN KOA, 3apaHee 3Hasi, Ha KakOM KOMMblOTEpe U C KaKoW

X ornepaLMoHHON CUCTEMON OH BYAET BLIMOMHATLCS, TO Y Bac €CTb BO3MOXHOCTb OMTH-
MWU3MPOBaTb NPOrpaMMy MOA NapaMeTpbl UCMOMHUTENBHON cpeabl. Ecv xe Bbl nuweTe
MporpamMMy, NpeaHasHauYeHHYHo [1sl UICMOMb30BaHMS B VIHTEPHETE, TO 3apaHee He 3HaeTe
HW TUN NPOLLECccopa, HX TUM ONepPaLMOHHON CUCTEMbI, KOTOPbIE UCMOMb3YET KOHEYHBbIN
noTpebuTesnib NporpaMMHOro npoaykta. OCO6EHHOCTbI0 MHTEPHET-CPeabl SIBSETCS
NpUHLUMNManbHoe pa3Hoobpasme NCrosb3yeMblX ONEPALMOHHbBIX CUCTEM M annapaTHOro
obecneyeHus. OTctoga — TpeboBaHMe K YHUBEPCANbHOCTU KOAOB.
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ITpobJieMa yHUBEPCATHLHOCTH TPOTPAMMHBIX KOJIOB PellieHa B Java B pAMKaX KOHI[EITTHY
supmyanvnoi_Java-mawunve (JVM, ot Java Virtual Machine). Tax, eciiu 00bI4HO 1IpU
KOMIUJISATIAN TTPOTPaMMBbI (HanpumMep, HarmmcanHoi Ha C++) Ha BBIXO/IE MBI [TOJIyYaeM
WCTIOJTHATETbHBIN MATTUHHBIN KOJT, TO B PE3yJIbTaTe KOMITUJISIINH Java-POrpaMMBl MOJTY -
YaIOT IPOMEKYTOUHBIN OaliT-KO/[, KOTOPbIIL BBIIOJIHAETCS HE ONePaliOHHON CUCTEMOII,
a BUPTYyaJIbHOU Java-MaluHOM, IPeICTaBISIONIEN cOO0# CEUaNbHY0 TPOTPAMMY.
Pasymeetcst, mpeiBapUTENHHO BUPTYabHAS Java-MallliHa J0/UKHA ObITh YCTaHOBJIEHA
Ha KOMITBIOTEP TT0J1b30BaTeisd. C 0JTHON CTOPOHBI, 3TO MO3BOJISAET CO3/IABATH IOCTATOYHO
YHUBEPCAJIbHBIE TIPOTPAMMBI (B TOM CMBICJIE, YTO OHU MOTYT MUCTIOJIb30BATHCS C PA3HBI-
MU ONePAIMOHHBIMU cucTeMamn). Ho ¢ 1pyroii cTOpoHbl, ITaToi 3a yHUBEPCATbHOCTD
SIBJISIETCST CHUKEHNE CKOPOCTH BBITIOJTHEHNS TIPOTPaMM.

Kpome Toro, cireryer 4eTko moHUMaTh, 4TO SA3BIK Java CO3/[aBaICst IMEHHO JIJsT HATTMCAHUST
GOJIBIINX U CJOKHBIX iporpaMum. [TncaTh Ha Java KOHCOTBHbIE TPOrPAMMBI, KOTOPBHIE BbI-
Bozat coobienus spoae “Hello, world!”, — aTo Bce paBHO uTO Ha Kpeiicepe OTIPaBUTHCSI
Ha JIOBJTIO Kapaceii. TeMm He MeHee Java Mo3BoJIsIeT PeniaTh ¥ TaKue TIPUMUTHBHBIC 32/[a9H.
K ciioBy, 60JIBIMHCTBO IPUMEPOB B KHUTE — TIPOCTHIE TPOTPAMMHBIE KOJIBI, ¥ B IAHHOM
CJIydae 9To OMPaBAaHHO, TOCKOIBKY B ydebe XOpOIIu JT0Oble TPUEMbl — FJIABHOE, YTOOb!
onu 661U 3OEKTUBHBIMH.

Java v gpyrve s13blKM NporpaMMmUpoOBaHuUA

O60 MHe TPUAYMAHO CTONBKO HEOBLIUIL, YTO
s ycTaio UX OIPOBEPTaTh.

us x/p «Dopmyna m0o66u>
HecMoTpst Ha MO JISIPHOCTD, Y SI3bIKA Java eCTh KOHKYPEHTBI. [JIABHbIE 13 HUX — SI3bIKU

C++ u C#. [lanee ciemyer ckasaTh HECKOJIBKO CJIOB O TOM, KaK 9TH SI3BIKM BO3HUKIIM
1 Pa3BUBAJINCH.

HA 3AMETKY

Kpome Tpoiikn nuaepoB (C++, C# u Java), ecTb U Apyrue NpeTeHAaeHTbl, KOTopble

x nepuoanYecKmn oKasblBaroTCs Ha BepLuMHe (MM O0YeHb 6/IM3KO K BEpLUMHE) crincka no-
MYNSPHOCTM A3bIKOB. Ha CEroAHsILLHMIA AeHb 0YeHb BbICTPO HabUpatloT BLICOTY Takue
A3bIKK, kak JavaScript n Python. Ho y HUX HEMHOrO MHas KOHUENUMS, 1 MO3TOMY Mbl UX
obcyxaaTh He 6yaeM. A BoT C++, C# 1 Java OTHOCSTCS K CEMENCTBY AI3bIKOB, KOTOpbIE
6epyT cBoe Havano ot craporo aobporo C — 0AHOMO U3 NEPBLIX U CaMbIX YAAYHbIX
A3bIKOB NPOrpaMMMpOBaHKs.

Ha 3ape nporpaMMupoBaHust 3aKOHOaTENeM MOJbI ObL s13bIK C — SI3BIK JUJIST TIPO-
rpaMMUCTOB-TIpoeccnonanoB. biarogaps npoctoMy M JaKOHUYHOMY CUHTAKCHCY OH
U CETO/IHSI UMeeT OOJIBINYI0 ADMUIO MOKJIOHHUKOB. TeM He MeHee BPEMsI 1 TEXHOJIOTUN
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OPOCHUIIM BBI30B IasKe TAKOMY IpoayMaHHoMY U o deKkTuBHOMY g3bIKY, kKak C. O0beMm
MPOTPAMMHBIX KOZOB TIOCTOSTHHO YBEJIUUINBAETCs. B KaKOi-TO MOMEHT €TI0 MOHSTHO,
410 17151 9 (HEKTUBHOTO IIPOrPAMMUPOBAHUS HEOOXOAUMO MEHSATH Oa30BbIe MOAX0AbI. Tak
HA CMeHY MapajiurMe npouedyprozo npozpammuposanus npuiiia Koutenius OOTL Ho
B MCXO/IHOII cBoel Bepeun st3bik C e ObL1 paccunTan Ha nomaepxky OOIL. B pesyiib-
TaTe Ha CBeT NOsIBUIICS s13bIK C++ — paciupenue si3bika C 1711 TOAIEPIKKHU TTAPATUTMBbI
OOII. 3arem ObL1 pazpaboTa S3bIK Java, CHHTAKCHC KOTOPOIO BHEIIHE BO MHOTOM Ha-
nomuaaer cuaTakcuc C++. OHOBpeMEeHHO pa3pabOTUMKK Java MOCTApaiCh yIeCTh
u yerpauuth Hegoctatku C++ (a HegocTaTky ecThb y J1060ro s3bika). [Tockonbky Java
OPHMEHTUPOBAH Ha UCIOJIb30BaHue B VIHTEpHETE, TO yIOP ObLI c/ie/iaH Ha GE30MaCHOCTb.
YHUBEPCATLHOCTH U GE30MTACHOCTD — BOT J[BA BEKTOPA, OMIPEIETUBIINE PA3BUTHUE SI3BIKA.

SIspik C# paspabarbiBajica Kommanueil Microsoft mocie mosiBienus as3bpika Java.
B kaxom-To cmbicsie C# siBisiercst oTBeTOM KoMItanuu Microsoft Ha ycnex Java. B si3b1-
ke C# mocTapajnch yuecTh U UCIPABUTD HE TOJIBKO HeopaboTk C++, HO U U3bAHBI
Java. Kak u Java, C# sBJsieTCs MOJHOCTBIO 0OBEKTHO-OPUEHTUPOBAHHBIM SI3BIKOM.
Kak u B Java, mpu KOMIUJISIINY ITpOrpaMM, Hanmucanubix Ha C#, moxyvaror mpome-
skyTounblii kKoj. Ho mexxay Java u C# ectb v npuHnmnuanbibie otanunst. A3eik CH#
sBaisieTcst 6a3oBbiM it TexHosiornu Net Framework. B pamkax a1oii Texrooruu ko,
HAMMCAHHBIN HA PA3HBIX A3bIKaX (He TOJbKO C#), KOMITUIUPYETCS B TPOMEKY TOUHBIN
KOJI, 2 Ha YPOBHE TIPOMEKYTOUHOTO KO/Ia OOBEANHSCTCS B OJIUH TIPOEKT. XOTsI BHEIITHE
(1 B IIJTaHE CMHTAKCHUCA, M HA TEXHUYECKOM YPOBHE) SI3bIKU MTOXO0XKH, UIE0TOTUIECKN
OHU COBEPIIEHHO Pa3HbIE.

HA 3AMETKY

To, UTo 6a30Bble KOHCTPYKLMM B si3bikax C++, C# 1 Java OIHOTUMHbI, — He ClyYalHo

X\ N He yANBUTENbHO. ﬂ,eno B TOM, 4YTO MpW CO3A4aHNN HOBOIO A3blKa Ba>HO, yTOobbl OH
cTan nonynspHbIM. OAnH 13 KYEBbLIX (PaKTOPOB, ONpeaensoLWwyMX IErkoCcTb Nepexoaa
Ha HOBbIN $3blK, — MPOCTOTa W/ Y3HABAaEMOCTb CMHTaKCKCa. MocKonbKy si3blk C 3a-
[an obLuiA cTaHaapT ANs A3bIKOB MPOrpaMMUPOBaHUs!, TO TIOFMYHO, YTO HOBbIE A3bIKK
TArOTEIT K TOMY, YTOObI COXPaHWTb 3HAKOMble 60J1bLLOMY KONMYECTBY NPOrpaMM1UCTOB
CMHTaKCMYyecKme KOHCTPYKUMK. M 3aeck BaXKHO MOHMMATb, YTO HA/IMUME TaKUX CXOACTB
COBEpPLUEHHO HE O3Ha4YaeT OAMHAKOBOCTU A3bIKOB. Ka)l(ﬂblﬁ A3bIK YHUKaNEH U NMeeT
CBOU NpeunmyLllecTsa U HEQOCTATKN.

[Tonpobyem caenaTh obiiee cpapHenue a3bika Java ¢ a3bikamu C++ u C#. Takoe cpas-
HEeHUe B IIePBYIO 0Yepeib MHTEPECHO /U1 TeX, KTo porpammupyet Ha C++ u/umu C#.

Kak oTrmeuanoch, 0OCHOBHbBIE CHHTAKCHYECKUE KOHCTPYKIHH (6a30BBIE OMEPATOPHI
U YTIPABJIAIONNE HHCTPYKIINN ) BO BCEX TPEX YIIOMUHAEMBIX 110 TEKCTY SI3BIKAX 0BOJTh-
HO cX0Xu. OJTHO M3 TEPBBIX MPOSIBICHII HETIOX0KECTH SI3BIKOB — 3TO PeaTu3aIus
MaccuBoB. B orimune ot C++, B Java (u C#) Bce MacCUBBI SIBISIOTCS TUHAMUYECKUMU
C aBTOMAaTHYECKOI ITPOBEPKOI Ha TIpeIMeT BhIXOa 32 IIpe/iesTbl MaccuBa. B Java, ecan
M3BECTHO MMs MAacCUBa, MOJKHO y3HATh U ero pasmep. boxee Toro, B Java, B otimune
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ot C++ u C#, Her Kak TakoBbIX yKazateseil. CkakeM, B C++ 1M MaccuBa sBJIsIETCS
yKaszaTeJieM Ha ero MmepBbliii aimeMeHT. B Java (1 B C#) 0CTyI K MacCUBY MOJTYyYaloT ve-
pes ImepeMeHHy0, KOTopast cchljiaeTcss Ha MaccuB. TakuM o0pas3oM, B Java nepemMeHHast
MacCHBa 1 CaM MacCUB — COBCEM He OJ[HO 1 TO Ke. 11 XOTsI MOJKeT IOKa3aThCsl, 4YTO 3TO
Hey[[O6HO, Ha IIpaKTUKE BCE BBITJIAJUT MHA4YE 1 IIaHHbeI IOIX0/; UMEET HEOCIIOPUMbIE
[IPEUMYLIECTBA.

Ananornanas CUTYyalluAa UMEET MEeCTO 1 C obbexTamu. Bece 00beKTbI BJava uC# co3/1a-
I0TCA JTMHaMMWY€ECKH, a oObeKTHAd nepemMenHas CoOACPKUT CCbIJIKY Ha O0ODBEKT. HpI/I 1pun-
cBauBaHUU OOBEKTOB CCBLIKA C O/IHOT'O obbeKTa Hepe6pacmBaeTCH Ha leyI‘OI;'I 0OBEKT.
ITO O6CTOHT€]II)CTBO, KaK YBUJAT YUTATEIN, UMEET BasKHbIE TTOCJIE/ICTBUAI.

B si3bike C++ 0CHOBHOIT (HO HE eIMHCTBEHHBI ) CITOCO0 pean3aliii TEKCTOBBIX 3HAUE-
HUiT CBSI3aH € MCTIOMH30BAHNEM CHMBOJIBHBIX MACCHBOB. B Java i71st paboThI ¢ TEKCTOM
€CTDh HECKOTLKO OMOIMOTEYHBIX KITACCOB, KOTOPBIE TIO3BOJITIOT BBITIOHSITH BCE TEKCTOBBIE
omeparu GBICTPO, TPOCTO W HANEKHO (HeuTo mofobHoe peanmm3oBano 1 B C#). A BOT
Yero B Java HeT, Tak 9TO MePeTrpy3KH olepaTopoB. 1 Ha/mo0 OTKPOBEHHO MPU3HATH, UTO
3TO OJIHO U3 YIYIEHNH Pa3zpabOTIMKOB S3bIKA.

B Java, kax u B C#, HeT MHOKECTBEHHOTO HACJIeIOBaHUA: eci B si3bike C++ y Kiracca mpu
HACJIE/I0BAHIN MOJKET OBITh HECKOJIBKO GA30BBIX KJTACCOB, TO B Java MOJKET HAC/IEIOBATHCST
TOJIBKO OJIMH KJIacc. BMecTo MHOKEeCTBEHHOTO HAC/IEZIOBAHNA B Java UCIIOIb3YIOTCS UH-
tepdeticol. [Ipruem ¢ yaeTrom HOBOBBeIeHMIT B Bepcun Java 8 (Hanmuune B mHTepdelicax
KOJIa TI0 YMOJIYAHUIO JIJIT METOJIOB) MTOTEPH CBEJEHBI K MUHUMYMY.

O60061meHHbIe TUITBT B Java pean30BaHbl 3HAYUTETBHO CKPOMHEE 1o cpaBHeH o ¢ C++
n paxke C#. 3ato B Java ectp appexkTnBHA cucTeMa MO/IEPKKU MHOTOTIOTOYHOTO
MPOrpaMMUPOBaHUst 1 06paboTKH omOOK. K HEOCTTOpUMBIM MTPENMYIECTBAM SI3bIKA
Java Moo oTHECTH U (DYHAAMEHTATBHYTO TTOJIEPKKY /TSt paspabOTKU TTPUIOKEHUIT
¢ rpacdrueckuM MHTEPGEHCcoM.

Java — kpacuBblii, HaJIe;KHBIH 1 2(h(HEKTUBHBI S3BIK CO CBOUMU TIPEUMYIIIECTBAMU 1 He-
JloCTaTKaMU, C KOTOPbIMU HaM IIPEJCTOUT TO3HAKOMUTLCSL.

NMporpaMmMHoe obecneueHune

Ot masnbila He TPUKYPUBAIOT, BPaTh He OY/IY.
A MCKpBI U3 IJ1a3 JIeTAT.

u3 /¢ «Dopmyna 1066u>

B npornecce usyuenus Java u paboThl HaJl IPAKTUYECKUM MaTEPUATOM MbI Oy/IeM B3au-
MOZIEHCTBOBATH ¢ IiporpaMMubIM obectiedenueM (I1O), 6e3 KoToporo 06oUTHCH KpaiiHe
CJI0KHO. BaskHO 3HATD, KaKMe MMEHHO TIPOTPaMMHBIE CPEICTBA HaM HY KHBI, T/Ie IX MOKHO
HalTU 1 KaK UCIIOJIb30BATh.
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HemocraTka B IpOrpaMMHBIX CPEICTBAX JJIst pabOThI ¢ Java HeT. ECTh MHOTO HHTEPECHBIX
U TIOJIE3HBIX MTPOTPAMMHBIX MPOLYKTOB, GOJBITHHCTBO KOTOPBIX, KCTATH, PACITPOCTPA-
HSIeTCsT Ha YCJIOBUAX JIUIEH3UHN C OTKPBITBIM KO/IoM. MBI TTocTapaemMcst OrpaHUuUTbCS
PasyMHBIM MUHUMYMOM.

Yro sxe HaM moHagobutes? Bo-mepBbix, KOJ Tie-To HyKHO HabupaTh. [loaTomy mpuro-
JIUTCS PEIAKTOP — MPOrPaMMa, KOTOPast MO3BOJIUT CO3/1aTh (haily ¢ HabopOM KOMaH [ Ha
st3bike Java. TeopeTuvecku Jist 3TOM eI CTOAMTCST U OOBIYHBINA TEKCTOBBIN PEAAKTOP.
Ho, xax MbI y3HaeM jiajiee, eCTb CPeCTBA U Jiyulie. Bo-BTOPBIX, IIPOrpaMMy MTPEACTOUT
KOMITUJIMPOBATh. /1751 9TOr0 IOHA0OUTCS CIelUaIbHAS TPOTPaAMMa-KOMIUIATOp. Ta-
Kast TIporpaMMa CO3/IacT Ha OCHOBe (haiisia ¢ mporpaMMoit aApyroi gaiian (uam (aiissn)
C TIPOMEKYTOYHBIM GAalT-KOZOM. 3aTeM JAaHHbI 6alT-KO/ MOJIKEH BBIMOTHATHCS Ha
KOMTIbIoTEpe. ITO paboTa BUPTYaIbHON MaIiuHbL. To ecTh HysKHa eIIle OjiHa TPOrPaMMa.
Bes Bcex aTux mporpaMm HaM Kak OyATO He 000HTHCH?

Ha npaktuke wHeobxomumo ycraHoButh cucremy JDK (cokpamienue ot Java
Development Kit). 1o nabop cpeiacTs paspabOTKM, B KOTOPBI BXOAMUT, TOMUMO
mpoyero, KOMIUIATOp U cpena Buimosnenns JRE (cokpamenne ot Java Runtime
Environment) — daktudecku Ta camasi BUPTyaJbHAs MallHa. 3arpy3UTh CUCTEMY
JDK mosxno Ha caiite kommanun Oracle www.oracle.com. Cootsetctsyiotiee ITO pac-
npocrpansiercst cBoOoHO. OGHOBIECHIS TAK/KE MOKHO 3aTPy’KaTh ¢ caiiTa MoIePKKI
s3bIKa Java www.java.com.

HA 3AMETKY

Kak n roe 3arpyxatb MO, a Takxe MeToabl paboTbl C COOTBETCTBYHOWMMU NPO-

X rpamMMamu OMUCbIBAIOTCS B NPUIOXKeHUN (B KOHLE KHuru). CyllecTByeT HECKObKO
nnatdopm Java. Hac uHTepecyeT ctaHaapTHas nnatdopma Java Standard Edition
(cokpalleHHo Java SE), paccunTtaHHas Ha pa3paboTky 06bI4HbIX (HE KOPNOPaTUBHbIX)
MPUNOXKEHWUN,

MoskHO OBLIO GbI OTPaHUUUTHCST YeTaHOBKOI cructeMbl JDK, HO Torga mpuiuiock Obl
HaOUpPaTh KO B TEKCTOBOM PEAAKTOPE, a KOMIIMJIUPOBATH IIPOrPaMMbI U 3aIlyCKaTh
WX — B KOMaH/IHON CTPOKE. JTO HE CaAMbIil JIyUYIIUil BAPUAHT, TOITOMY UCITOJb3YIOTCS
CIIelra/IbHbIe TIPOrPaMMBbl, KOTOPbIE Ha3bIBAIOTCA cpedamu paspadomxu (COKPaIeHHO
IDE, or Integrated Development Environment).

Cpejta pa3pabOTKH TIO3BOJISIET B TPOCTOM 1 YI0OHOM PEKUME PEIaTh BCE 3a/[auu CPasy,
HE OTBJIEKASICh Ha 3allyCK Pa3HbIX BCIIOMOIaTEJbHBIX IIPOIPpaMM, — HabUpPaTh KOJ, pe-
JIAKTUPOBATD €T0, BLIIOJHSATH OTJIAJIKY, KOMITUJISIIIAIO U 3aITyCKATh CKOMITMJIMPOBAHHbBIN
npoext. IToaromy rcnosb3oBanue cpe/ibl pa3paboTKK — BIIOJIHE PasyMHbIH Xoz1. [Ipu aTom
U151 pabOoTHI € Java CYIIeCTBYeT MHOTO XOPOIIUX U, 4TO HEMAJIOBAKHO, OECILIATHBIX CPE]T
paspaboTKU ¢ CONOCTaBUMON (hyHKIIMOHAILHOCTHI0. BO MHOTOM BBIOOD TON Wi MHON
CPEIBI OTIPEIEIIIETCS IMYHBIMU MPEITOYTCHUSIMI 1 BKycaMy TIoJib3oBaTesis. Ha ceron-
Hs1 HanboJiee noIyJIApHBIMU cpegamu paspaborku ssisiorces Intelli] IDEA kommanuun
JetBrains (www.jetbrains.com), NetBeans (caiit https://netbeans.org) u Eclipse (www.
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eclipse.org). Ho ectpb u sipyrue. Hampumep, Ha caiite https://codenvy.io MOXKHO TTO3HAKO-
MUTBCS ¢ 00J1a4H0i1 cpeoii paspaborku Codenvy, KoTopas 03BoJIsIeT pa3pabaTbiBaTh,
KPOMe [POYEro, U TIPOrpaMMbl Ha A3bike Java. [1pu kestanuu auraTesib 6e3 Tpya CMOKeT
HAWTHU U IPOTECTUPOBATH U JIPYTUE MOA0OHbIE MTPUIOKEHSI,

noaPOBHOCTHU

O6bI4HO 10 YCTAHOBKM Cpeabl pa3paboTku cneayeT ycTtaHoBUTb cuctemy JDK. Moayepk-
HeM: yCTaHaB/MBaeMas Bepcusi cpeabl pa3paboTku AO/MKHA NOAAEPXKMBATL YCTaHOB-
neHHyto Bepcuto JDK. [leno B ToM, 4To 06bl4HO Bepcumn JDK 06HOBRsOTCS 6bICTpee,
yeM Bepcun cpep pa3paboTku, MO3TOMY He Bcerga Ta WM MHas cpeda paspaboTku
noaAep>XXmMBaeT nocneaHow sepcuio JDK.

Ha MOMEHT HanmucaHus KHWUIMM akTyasibHoM (nocneaHen) siBnsieTcst Bepcust Java 12.
HaumHas ¢ Bepcumn Java 9, noaaep>xXmBatoTCsl TONMbKO 64-pa3psifiHble onepaumoHHbIe
cuctembl. KpuTnyeckn BaXKHbIMU SBASIOTCS OOHOBMEHMS, MOSIBUBLUMECS B BEPCUM
Java 8. MaTtepuan KHWUIM 1 NpeacTaB/eHHbIE B KHUME NMPUMEpPbl PAaCCYMTaHbl Ha TO, YTO
obyyaroLwmMmnca Ncnonb3yeTcs Bepcus He Huke Java 8.

MpvMepbl, NpeacTaBneHHbIE B KHUMe, TECTMPOBANMCH B cpefie pa3paboTku Intelli] IDEA.

OCO6eHHOCTU KHUM'M

[la, aTo ot aymu. 3ameuaresnbHo. /locToiino
BOCXUIIEHUS.

us x/p «Dopmyna mobeu>

Kuura nmeeT mpukIIaHy0 HAIPaBJEHHOCTb U paccyrTaHa Ha TeX, KTO u3ydaer Java
CaMOCTOATEJILHO WM B paMKaxX y4eOGHOTO Kypca B yHUBepcuTere (MHCTUTYTE WJIN Ha
KOMITBIOTEPHBIX Kypcax). YIop mpu moabope Martepuasa JIeiajicss Ha TO, YTOOBI Jake
YUTaTe]Ih —HOBUYOK B IIPOTPAMMHUPOBAHUN MOT € CaMOTO Hayasa IHCaTh IPOrpaMMbl,
MOCTENeHHO HapalluBasd UX CJI0KHOCTD. Bee mporpaMMbl, paccMaTpuBaeMble B OCHOBHOI
YaCTH KHUTH, MOKHO PasOUTh Ha JIBE TPYTIIHL y4eHHbIE U MOBBINIEHHON c1okHOCTH. B 1Mo~
CJICTHEM CITydae pedb OOGBIYHO UET O BEIYUCIUTEILHBIX 3aiadax. duraressiM He CaeIyeT
MAHUKOBAT, €CJTU KAKKME-TO TIPUMEPDI BHAYAJIE TIOKAXKY TCST HE OUCHb TOHSTHBIMU. YUeOHBIX
MPOTPAMM BITOJIHE JIOCTATOYHO, YTOOBI OCBOUTH U TIOHSITH OCHOBHBIC TTPUEMBI B paboTe
¢ kotamut. C 0OpeTeHNEM OTIBITA U 3HAHUIT MOKHO BEPHYTBCS K H0JI6E CTOKHBIM ITPUMEPAM.

Knwnra oxBaThIiBaeT Bce OCHOBHBIE KOHIICIIITNH, H606XO]II/IMbIe JLJIA 3(1)(1)6KTI/IBHOI‘O COCTaB-
JIEHWA ITpOrpaMM Ha Java. Bor HEKOTOPBIC U3 TEM, KOTOPbIEC PAaCCMaTPUBAIOTCA B KHUTE!:

QO basoBbie TUIIBI U ONIEPATOPBI.

O Vupasasionue HHCTPYKIUK (ONEPaTOPbI IUKJIA, YCJAOBHBIN OTIEpaTop U omnepaTop
BBIOODA).
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Pabora ¢ MaccuBamn.

Omnucanme KIaccoB U CO3/[aHne 0GHEKTOB.
HacnenoBanue n uctonbzoBanue nurepgeiicos.
JIssmGma-BoIpaKeHu 1 paboTa co CChIJIKAMU HA METO/IBL.
O6paboTKa UCKIIOYUTETbHBIX CUTYALIUIA.
MHOTOIIOTOUHOE TIPOrPAMMIPOBAHIE.

O600611eHHBIE KIACCH U METO/IBL.

Cucrema BBo1a/BbIBOJIa U paboTa ¢ (aiijamu.

0000 O0O0 Q00O

Co3zpnanve npuoskeHni ¢ rpadudaeckuM nHTEpPeicom.

HA 3AMETKY

HaunHas ¢ Bepcum Java 11, annnetbl 601bLie HEe NOAAEPXKUBAIOTCS, MOSTOMY B KHUre
OHU He 06CyXKaatTCs.

B kon1e kaskmoii riiaBbl IIPUBO/IUTCA KPAaTKOE pe3roMe.

NMone3sHble pecypchbl

Oronb TOXKE curTascsa O0KECTBEHHBIM, TOKA
[IpomeTeii He BBIKpaJ ero. Tereps MBI KUTIATUM
Ha HEeM BOJLY.

us k/p «Dopmyna mobeu>

B kuure mpezcTaBien Marepuat, He0OOXOAUMBIH JIJIsT YCIENTHOTO OCBOEHUST METO/IOB
1 prueMoB paboTsl ¢ Java. TeM He MeHee BCerjia MoJIe3HO MoMyvaTh WHPOPMAIIUIO 13
PasHBIX UCTOUYHUKOB. Jlajee TIPUBOAATCS CCHUIKM HA PECYPCHI, KOTOPBIE MOTYT OBITH
MOJIE3HBI B ITPOIlecce U3yYeHus Java.

QO MHOrO0 IOJIE3HBIX CBEJEHUI 1 BasKHOM JOKYMEHTAI[UH ITPEICTABIEHO Ha CaiiTe KOM-
nanuu Oracle www.oracle.com.

O Cupasky 1o cpeze paspaboTku (TOii, KOTOPYIO YHATATENb PELINT KUCIIOJIb30BATH)
MOZKHO ITOJIYYUTh Ha caiiTe MOAIEPKKU COOTBETCTBYIOIIEH CPE/IBL.

O Tlosne3ubiMu MOTYT OBITH MHOTOUKCJIEHHbBIE 00yUatoline miatGopMbl, TIe MOKHO
U3y4YUTh IPOrpaMMUpoBaHue (s paboThl ¢ HEKOTOPHIMU ILIaThOpPMaMH HYK-
HO 3HaTh aHrauiickmii s3bik): Coursera (www.coursera.org), edX (www.edx.org),
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MIT Open Courseware (pecypc MaccauyceTcKoro TeXHOJOTMYECKOTO HHCTUTYTA,
https://ocw.mit.edu).

O B unHTepHETE eCTh OrPOMHOE KOJIMYECTBO BU/ICOYPOKOB, KOTOPBIE JIETKO HANUTH C T10-
MOII[bIO IOMCKOBBIX cucTeM. ONTUMaIbHBIN BapUaHT — OPUEHTUPOBATbCA Ha 0hu-
[UaTbHbIEC yUeHHbIEC KYPChI, KOTOPHIE YUTAIOTCS CTYICHTaM. BOJIBITMHCTBO BEYTIMX
YHUBEPCUTETOB BHIKJIABIBAIOT B CBOGOAHBII TOCTYIT 3AMUCH JIEKITHH, B TOM YHCJIE
U TIO TIPOTpAMMHUPOBaHuIo Ha Java. OGBIYHO TaKkKe KypChl TOTOBITCS Mpodeccnona-
JIAaMU U a/IalITUPOBAHBI JIJIS ayIUTOPUI C PA3HBIM YPOBHEM TIOJTOTOBKH.

O Hukakoe yuebHOe TocOOHE He MOKET 3aMEHUTD sKUBoe (MU Yepe3 OHJIaiiH) o0Iie-
HUE C JIOABMHE, MOITOMY € BOTIPOCAMU WJIM UAESMH IMOJIe3HO obpamiarbes Ha (o-
PyMbI TIporpaMMucToB. Hampumep, OfnH M3 caMbIX HU3BECTHBIX pecypcoB Xaop
(https://habr.com) comep:KUT MHOTO TI0JIe3HOT WH(MOPMAIINK Pa3HOI HATPaBJICHHO-
cru. Muoro wadopManuu MokHO Haiitu Ha Stack Overflow (https://stackoverflow.
com); obpaTrTe BHUMaHUE, 9TO OOCYKICHUS BEAYTCS HA aHTIIMHCKOM s3bIKe. EcTh
U JPyTHe, KOTOPbIe YUTATEIb JIETKO HaleT B ciaydae HeoOxoanmoctu. Eciu Bo3-
HUKAIOT BOTIPOCHI TI0 TIOBOJY TTPOTPAMMHBIX KOZOB M PAa3HBIX aCMEKTOB TTPOTPAM-
MUPOBaHWsI, CJIEYET He JICHUThCST 1 HEe TEPSITh ONTUMHU3MA, a ckaTb. Kakoit 6br HI
6bL1a pobIeMa, CKOpee BCETo, KTO-TO YK€ CTATKUBAJICS C MOAOOHBIM U ¢ BBICOKOM
JI0JIeH BEPOSITHOCTH PeTieHne cymecTByeT. Kak ToBopuTces, KTO UIET — TOT BCET/Ia
Haler.

O6paTHas cBsi3b

CJ10BO JIEYUT, PA3rOBOP MBICJIb OTTOHSIET.

us k/p «Dopmyna mobeus>

[Toneznyto nudopmaluio ynuTaTe M MOTYT HATH HA MOeM caliTe www.vasilev.kiev.ua.
[Tucpma ¢ oskeTaHUAME U IIPEJIOKEHUSIMU MOKHO OTIIPABJIATD 110 azipecy alex@vasilev.
kiev.ua. Xot4, K COKaJECHUIO, Y MEHS HET BO3MOXKHOCTHU (B CUJLY OUEBUIHBIX [TPUYNH)
OTBETHTH HA BCE COOOIIEHUS, 9TO He TPIyMEeHbIIAeT GJaroJapHOCTH YUTATEIISIM 32 UX
OT3bIBBI U 3aMEYAHMUS.
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BbnarogapHocTu

He ymeete nraTh, Moo/1011 yesioBek. Bee smonu
PaslesIsIoTCs Ha TeX, KOTOPBIM YTO-TO HaZoOHO
OT MEHsI, U HA OCTAJIBHBIX, OT KOTOPBIX YTO-TO
HY’KHO MHE.

us xk/¢p «Dopmyra 11066u>

Most orpoMHast 6J1arolapHOCTh — YHUTATEJISIM, KOTOPbIE IIPOSBJISIIOT HHTEPEC K KHIUTaM,
BBICKA3BIBAIOT MOKETAHUS M 3aMedannsl. Sl MCKpeHHe Mpu3HaTeJIeH CBOUM CTy/IeHTaM
U CJIyIIATENsIM KyPCOB, KOTOPbIE CTaJIU TOM GJIaroapHoii U TepIieInBoi ayAnTOpUeEid, Ha
KOTOPOH aripoOMPOBANCH U TPOBEPSIINCH OAXO/BI I METO/IbI, TIOJIOKEHHBIE B OCHOBY
KHUTH.

OT nsparenbCcTBa

Bamm 3amedanus, mpeasoKeHns, BOITPOCHI OTIPABJISTE 10 ajipecy comp@piter.com
(u3natenbcTBO «IInTep», KOMIBIOTEpHAS PEIAKITN).

Mb1 GyneM pajbl y3HaTh Ballle MHEHMe!

Ha BeO-caiite uszaTebcTBa WWW.piter.com Bbl Haiiere mopoOHY 0 HHGOPMAIIHIO O Ha-
MTUX KHUTAX.



OcHoOBbI Java

®Danpopun, y mens: spemenu Het! Ckaxkute
10-4yeJsIoBeYecKu. 51 He ITOHUMAIO ATOTO A3bIKA.

u3 K/ «Cmamckuii coeemuux»

3wk java ABJIAETCA ITOJTHOCTBIO O6'beKTHO-OpI/IeHTI/IpOBaHHbIM. ITO O3Ha4vaeT, 4YTO AJ1A
COCTaBJIEHUS JlasKe CaMO HpOCTOfI IIpOrpaMMbI H€O6XOJII/IMO OIINCaTb KJIaccC.

PaccMoTpeHe MeTo[0B MPOrpaMMUPOBAaHUs B Java HAuHeM ¢ HanboJree TIPOCTHIX CTy-
yaes. [Ipu 9TOM HaM Bce e IPUAETCs UCTIOIb30BaTh KAacChl. UTOODI He 3arPOMOKIATH
HavyasI0 KHUTH JOBOJIBHO OTBJIEYEHHBIMH 1 HE BCET A TTOHSTHBIMU JIJIsT HOBUYKOB BOIIPO-
CaMHU 110 CO3JaHUIO0 KJIACCOB U 0O0BEKTOB, TIOCTYJIUPYEM HEKOTOPbIe 6a30Bble CHHTAKCH-
YecKre KOHCTPYKIIMK KaK OCHOBY CO3JIaHUST TIPOTPAMMBI B Java, a 3aTeM, KOTJa y Hac
ysKe OyzieT HeOOJIBIIO ONBIT B IIPOrPaMMHUPOBaHKU, 00paTUMcs K GoJiee TIOAPOOHOMY
PACCMOTPEHUIO METOA0B 0OBEKTHO-OPUEHTUPOBAHHOIO IIPOrpaMMKUpOBanus (1ajiee —
OOII). Takoit moaxo TO3BOIUT YNTATENIO, He 3HaKOMOMY ¢ KoHTeriieit OOIl, serue
1 ObICTpee yeBauBaTh HOBBIN MaTepHall, a 3aTeM IJIAaBHO MEPETH K CO31aHII0 PEabHBIX
00BEKTHO-OPUEHTUPOBAHHBIX TIPOTPAMM B Java.

NMpocTble nporpaMMmbl

Orynnuno, ormuno! [Ipoctenbko u co BKycom!

u3 x/¢ «bpunnuanmosas pyxa»

MbI cpasy HauHeM ¢ HeGOJIBIION IIPOrpaMMbl, KOTOPas B IPOLECCE BBIIOJIHEHUS OTO-
OpaskaeT cooOLienne B OKHE BBIBOZA Cpeabl paspaboTku. IIporpaMma mpeacTaBieHa
B smuctunre 1.1.
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Jinctunr 1.1. OTo6parkeHne coobuieHns B OKHe BbiBOAA

class Demof{
public static void main(String[] args){
System.out.println("MNpucTtynaem K uaydenuw Java!");

}

ITocsie KOMITUITSITIAN U 3a1mycKa mporpamMMbl (Hampumep, B cpezie Intelli] IDEA) B oxHe
BBIBOJIA TIOSIBJISIETCST COOOTITEHTIE:

Pe3ynbTaTt BbINOMIHEHUS NpOrpamMMbl (M3 iMcTuHra 1.1)

Mpuctynaem K usy4deHutw Java!

Pacemorpum kozt moapobuee. Cpasy oTMeTHM, 4TO (GUTYPHBIMU CKOOKAMU OTMEYAI0TCST
6a10ku koza. Kot pazmeniiaercst Mek1y OTKpbIBaoiieii (cuMBoJI {) U 3aKpbIBAOIIEi (CrM-
BoJI }) urypHbiME cKOOKamu. B TaHHOM cJIydae UCIIOIb30BAHO JiBE TApbl (PUTYPHBIX
cko60k. ITepBast, BHEIIHsIsI, Tapa HYsKHA JIJIST OLPEIEJICHUsT KOJ[A KAACCA, BTOPast — JIJist
OIpejiesIeH st Memoda STOTO KJIACCa.

HA 3AMETKY

MeTtog npeacrasnser €o60i1 MEHOBaHHbIN 610K KOMaHA, KOTOpbl€ BbIMNONMHAKTCA NMpn
Bbl30Be MeToAa. [lpyrMMun cnosamm, ecTb Ha6op KOMaHZA, U 3TOoT Ha6op KOMaH4 UMeeT
nMm4.

YTo Takoe Knacc, Mbl 06CyAMM HEMHOIO MO3XE.

Cospanre mporpaMMbl B Java HauMHAETCsI ¢ onucanust kiacca. Onucanue Kiacca Ha-
YMHAETCS ¢ KII0YEBOro cjioBa class. ITocie 3TOTo crieyer yHUKaIbHOE UM KJIAcca.
MbI ero npujyMbiBaeM caMu. B gaHHOM ciydae Kiace HasbiBaercst Demo. Kop kiacca
pasmeiiaercst B 610Ke 13 (pUrypHBIX CKOOOK.

noAPOBHOCTU

Ecnv Mbl Ha3Banu knacc Demo, TO cbaﬁn, B KOTOPOM ONUCbIBAETCA 3TOT KJlaCC, AOJIKEH
Ha3bIBaTbCA Demo. java. B npoTvBHOM criyyae nporpamMma MOXeT He CKOMMUIMPOBaTLCS.

IIJIH OITMCaHMA KylaCCa NCITOJIb3YIOT CJAEAYIONYIO CUHTAKCUYECKYIO KOHCTPYKIUIO!

class Ha3BaHue_knaccaf
// OnucaHue knacca

}

KOZI KJ1acca Demo COCTOUT BCETO U3 OJTHOTO METO/Ia C Ha3BaHUEM main() (3II€CB n gaJjiee
Ha3BaHWA METOL0B 6leyT YKa3bIBaTbCA C KPYTJIbIMU CKOOKaMU 110cIe NMCHU, YTOOBI
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OTJIMYATh UX OT HAa3BaHUU nepemenivblx). ITo 2iaswlil memoo npozpammut. HazbiBaTbest
TJIaBHBIN METO/I OJKeH main () M HUKaK WHave.

noaPOBHOCTHU

@[ Kakgas nporpamMma, HanmcaHHast Ha Java, MMeeT OfMH M TOMbKO OAMH FMaBHbIN Me-

ToA. ITOT MeToA 06513aTeNbHO HasblBaeTCa main () M OMUCHIBAETCA MO OMNPEAESIEHHbIM

npaBuaM c onpeaeseHHbIMK aTpubyTamu. Knacc, B KOTOPOM OMNMCaH raBHbIi METOA,

Ha3bIBAETCS MM1aBHbIM KAacCoM. BbiMosiHeHMe NporpaMMbl HAUYMHAETCS C BbIMOSHEHMS

Kofa rnaBHOro MeToaa. Mo3ToMy KOMaH/bl, KOTOpble Pa3MeLLATCA B TeNe raBHOro
METOZa, — 3TO UMEHHO Te KOMaHAbl, KOTOPbIE BbIMOHAOTCS B NMpoOrpamMmMe.

[1aBHBLIA METO/L OIIUCHIBAETCS B COOTBETCTBUU C TAKUM I1A0JIOHOM:

public static void main(String[] args){
// KomaHgbl B Tefie rnaBHOro MeToAa

}

[ToMrMO TOrO YTO METOJI 10JIZKEH HA3bIBAThCS main(), B ero onucanuu (1epej Ha3Ba-
HUEM MeTOJIa) YKa3bIBAIOTCS KITIOUeBbIe cJioBa public, static u void. KiioueBoe ciioBo
public 03Ha4YaeT, YTO METO/ ABJIAETCS OTKPBLITHIM U OH JIOCTYIIEH 32 lIpe/ieslaMU KJlacca,
B KOTOPOM OIIMCaH.

noAPOBHOCTH

MeToab! (M Nonsi, 0 KOTOPbIX MO3XE), ONUCbIBAEMbIE B K/lacCe, MOTYT UMETb PasHbIi
YpOBeHb 0CTyMa. YPOBEHb A0CTYMNa OnpeaensieTcs cneumasnbHbIM KtoYeBbIM CIOBOM
(public, private unu protected) unm ero oTCcyTCTBMEM. YPOBEHb AOCTYMNA, B CBOIO
o4yepenb, onpeaensaeT, U3 Kakoro MecTta nporpaMMmbl Bbl MOXKETE BbI3BaTb METOA (I/IJ'IVI
06paTuTbCst K Mosto). CaMblil BbICOKMI YPOBEHb AOCTyNa — KOrjaa MeToh onvcaH
C KJ/It0YEBLIM CMOBOM public. B TakoMm cnydae AoCTyn K METOAY €CTb MpakTUYecKu
13 noboro Mecta koaa. MockoNbKy BbINOSHEHME NPOrpaMMbl HAUYMHAETCS C BbI30Ba
rMaBHOro MeToAa, TO JIOTMYHO, YTO Y HEro A0SKEH 6biTb HAaMBBICLLIMIA YPOBEHb [0-
cTyna.

KioueBoe citoBo static O3HaYa€T, YTO METO/L CTaTUYeCKUI 1 JIJIA €TI0 BbI3OBa HET HE-
O6XOlII/IMOCTI/I COo3/1aBaThb 00BEKT KJacca.

noaPOBHOCTH

@ Kak oTMeyanochb Bbille, METOA — 3TO MMEHOBaHHbIVM 6/10K KOMaHA. MeToabl 6biBaloT
cTaTnyeckne 1 0bbluHble (HecTaTuueckme). CTaTUUECKUIA METOA, XOTS OH U OMNMCLIBAETCS!

B KJlacce, CyLLEeCTBYET caM Mo cebe. YTobbl BbI3BATb TaKOW METOZ, AOCTaTOYHO 3HaTb,

B KQKOM KJlacce OH onucaH. HectaTnyeckuii MeTog cnpsiTaH B 0b6bekTe. YTobbl Bbi3BaTh

TaKOW METOZ, CHayana Hy>HO co3aaTb 06bekT. O6BbEKT CO3AaeTCs Ha OCHOBE KJlacca,
nogobHo ToMy Kak AOM (@Hanor 0bbekTa) CTPOUTCS Ha OCHOBE reHepasibHOro MsjiaHa
(aHanor knacca). Ecnm 6bl rnaBHbIN METOA He 6blT CTaTUYECKMM, TO ANS ero BbI30Ba
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Ha OCHOBE I/IaBHOro Kjlacca npuwiock 6bl co3aatb 06bekT. Ho 4Tobbl co3aath 06b-
€KT, HY>XHO 3anyCTuTb NporpamMmy. A 3anycK nporpamMmmbl — 3TO BbIMNOJIHEHWE TTTaBHOIO
MeToaa. MonyyaeTcs 3aMKHYTbIN Kpyr. YTo6bl €ro pa3opBaTh, MaBHbIN METOZ AO/KEH
6bITb CTAaTUYECKUM.

KioueBoe cioBo void O3HA4Ya€T, 4YTO METO/l HE BO3BPAII[A€T PE3YyJIbTaT.

noAPOBHOCTH

@ MeToabl MOryT BO3BpallaTh pesynbTaT. Ecnv Tak, To nocne BbiMOSIHEHUS METOAA Ha
NaMsTb OCTAETCSl HEKOTOPOE 3HayeHwue (pe3ynbTaT MeToaa). Ero MoXHO MCrnosnb30BaTh
B nporpaMme. Kaxxaoe 3HaueH1e OTHOCUTCS K onpeaeneHHoMy murly (HanpuMmep, Lenoe
yncro, CMMBON, TekcT). Ecnu MeToa BO3BpaLL@ET pPesysbTaT, TO B OMUCaHUM METoAa
yKasblBaeTC TUN pe3ynbTaTa MeTofa. JTO CreumasbHbiil naeHTudbukaTop, 0603Ha-
YaloLWMIA onpeaeneHHbI TN AaHHbIX (HanpuMmep, int Ang uenbix yucen, char ans
CUMBOJIOB W/IN String ANt TEKCTa — XOTsl B MOC/IEAHEM CllyYae He Bce Tak npocTo). Ho
METOZ MOXET U He BO3BpaLLaTh pe3ysibTaT. B TakoM cilyyae npwu Bbi30BE METOAA NMPOCTO
BbIMOJSHAOTCA KOMaHAbl, KOTOpble eCTb B 3TOM MeToAe. Ecnv MeToa He BO3BpaLlaeT
pe3ynbTaT, TO MAEHTUMOMKATOPOM TUMA pesynbTaTa B ON1CaHUM METOAA YKa3blBAETCS
K/I0UYEBOE C/10BO void.

To, 4TO rNaBHbLIN METOA He BO3BpallaeT pe3ynbTaT, BMOJSHE SIOrMYHO. OCKOMbKY
rMaBHbIM METOA — 3TO (haKTMYECKM M eCTb MporpamMMa, TO BO3BpallaTb pesysbTaT
(B paccmaTprBaeMoM cy4vae) ocobo Hekyaa.

IT1o — obst3aTesibHble aTpuOyTh MeTo1a main(). OHM JOJIKHBI YKA3bIBATHCS BCET/IA,
KOIZIa Mbl OIIMCbIBaeM IaBHbId MeTos. Ho ato emne He Bce. B kpyriibix ckoOkax 1ociie
MMeEHH IJIABHOTO MeTOo/la yKazaHa MHCTPYKIus String[] args. OHa onuchiBaeT apryMenT
args TJIaBHOI'O MeTo/a. APryMEHTOM SIBJISIeTCSl TEKCTOBBIA MaccuB (HabOpP 3HAYEHUI
TEKCTOBOTO THUTIA).

noaPOBHOCTHU

@ TeKCToBble 3Ha4YeHUs B Java peanmnsyroTcs kak 06bekTbl Knacca String. Moka He BAaBa-
SICb B NOAPOBGHOCTUN M C HEKOTOPBIM YMPOLLEHWEM MOXXHO paccMaTpyBaTh Kacc String
KaK TEKCTOBbIM TWUM AaHHbIX. MaccuB, Kak Mbl Y3HAaEM HEMHOMO MO3XKe, NPeACTaBNSET

coboi Habop 3HaueHWi onpeaeneHHoro Tuna. YTobbl NokasaTb, YTO Mbl UMEEM AEeN0

C HabopoM 3HayeHuii (MacCMBOM), @ HE C OJJHUM 3HAYEeHMEM, K MAEHTUdUKATOPY TUNa

(B BaHHOM cnyyae 370 String) 0obaBnsaoT nNycTble kKBagpaTHble ckobku [ ]. B utore
MoJTyYaeTCsl MHCTPYKUMSA String[ ], 0603HavatoLas MacCB U3 TEKCTOBbLIX 3HAUYEHUIA.

ApryMeHT TJIaBHOTO METO/[a MOKET MOHAMO00UTHCST B CJydae, eCJIU IIPU BBI30BE MPO-
rpaMMbl el nepesaiorcs rnapaMeTpel. Torna atu napameTpbl CYUTHIBAIOTCS (B TEKCTO-
BoM opMmate) u U3 HuX hopmupyercsd MaccuB. CcblIKa HA 9TOT MACCUB TE€PEIAeTCs
B IVIaBHbBII MeTO/I yepe3 apryMeHT. Eciin mapaMeTpsl IporpaMMme He IepealoTcst (a OHn
0OBIYHO HE TEPEIAIOTCS), TO APTYMEHT IJIABHOTO METOJIa UTPAET YUCTO JEKOPATUBHYIO
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poJb. Ho ommmcats ero caepyer B no6om caydae. [Tostomy uHcTpyKius String[] args
B OTMCAHUU TJIABHOTO METO/IA TOKE SIBJISIETCST 0OS3aTENbHOM,

HA 3AMETKY

Ha3saHve aprymeHTa rnaBHoOro metoga (AonyctuMm, args) BblbvpaeT nonb3oBaTesb.
Ho TpaAMUMOHHO apryMeHT rf1iaBHOro MeToAa Ha3blBaloT MMEHHO args.

Bee aTo MOKeT nonauasy BHITJISAAETD J0BOJABHO 3anmyTanio. Ho nyrarbes we crout. Bor
IJIaBHOE, 9TO HY’KHO 3aIlOMHUTE: KaKIBIH Pa3 IPU CO3JAHNN HOBOM IMPOTPAMMBI MBI
OyJ1eM UCIIOJIb30BaTh Olpe/ie/eH bl mabaoH. Bor omH:

class Ha3BaHue_knaccaq
public static void main(String[] args){
// KomaHpgbl B Tefle rnaBHOro MmeTofa

}

ITpakTiyecku robast Hala mporpaMma Gy/IeT coJiepsKath aToT 1mrabioH. KoMaH 11, KOTO-
pbie GOPMUPYIOT COOCTBEHHO MPOTPAMMY, Pa3MEIAIOTCS B TeJIe TIABHOTO MeTo/Ia main().

Ho Bepuemcsa k mpumepy (cm. simctunr 1.1). B Tese rimaBHOro MeTosa — BCEro ojHa
KoMaHa System.out.println("NMpuctynaem k nsydenuwo Java!"). Komana sakanunsa-
€TCsI TOUKOH € 3aIIsITON — 9TO CTaHAAPT /11 Java (Bce KOMaH/[bl 3aKaHYMBAIOTCS TOYKON
c 3arsatoit). Komanioii ¢ momMolInbio BCTPOEHHOTO MeTo/la println() B OKHe BBIBOJA
neyaraercsd coobieHue "MpucTynaem K usydennio Java!". Texkcr coobuienud YKasaH
apryMeHToOM METO/Ia.

noAPOBHOCTHU

@ TeKcToBble 3HAYEHNS (TEKCTOBbIe ﬂMTepal’IbI) B Java 3aK/1t04atoTCsl B ABOVHbIE KaBbIYKMU.

Komanja BbI3oBa MeTo/1a IaeT HaM TPUMep MCTI0Jb30BAHUS KJIACCUYECKOTO TOYEUHOTO
cuHTakcuca. Mtak, ectb GUOIMOTEYHbIH K1ace System. Y 5TOT0 Kjacca eCTh CTaTUYeCKOe
10JI€ out, KOTOPOE CBSI3aHO € II0TOKOM BbiBoa. IToJie out sBisieTcss o0bexToM. 1y aT0r0
o0ObeKTa UMeeTcst MeTo/l println(), KOTOPBIi HAM HY;KHO BBI3BaTh. B TakoM cirydae Mbl
yKa3bIBaeM IOJHYIO Nepapxuio: KJjace, rmoje, MeTo]l. PaziennresneM sIBiasgeTcsT TOUKa.
To ectb MHCTPYKIMS BUIa System.out.println() o3HaYaeT, 4TO HY>KHO B Kjiacce System
HaiiTH 0OBEKT out M BBI3BATDH U3 HETO METOZ println().

HA 3AMETKY

Ba)kHO MOHATL: MeTof println() NO3BONSET HaMeyaTaTh COO6LIEHME B OKHE BbIBOAA,
1 BbI3bIBAETCS OH B (hopMaTe System.out.println(). OcTanbHoe (B paccMaTpvBaeMoM
C/lyyae) He 0YEHb-TO U BAXKHO.

Co6CTBEHHO, Ha ATOM aHAJIN3 KOJIa Hallell TepBOi IPOTPAMMBI MBI 3aKAHINBAEM.
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HA 3AMETKY

Ecnun y unTtaTensi BOHUKAM NPobieMbl C KOMMUASILMEN 1 3aMyCKOM NporpaMMmbl, MOXHO
06paTnTbCS K MPUNOXKEHNIO, B KOTOPOM KPaTKO OMMCaHbl MeToabl paboTbl CO cpeaoi
pa3paboTtku IntelliJ IDEA.

[lasiee Mbl pacCMOTPUM ellie OJIHY ITPOCTYIO IIporpaMmy (JiucTuHr 1.2), B KOTOPO# Toxe
BBIBOJIUTCS COOOIIEHNE, HO yIKe He B OKHO BBIBO/IA, @ B CIICIIHAIBHOE IUAJIOTOBOE OKHO,
KOTOpOE IIPOTrPaMMOi ke U CO3/IaeTCs.

Nuctunr 1.2. OTo6paxkeHne coobLieHnsl B AUaNIOr0OBOM OKHe

// CTaTu4eckuit MMNopT MeToAa:
import static javax.swing.JOptionPane.showMessageDialog;
class Demo{
public static void main(String[] args){
// OTobpaxeHue coobuweHns B AWANOrOBOM OKHe:
showMessageDialog(null, "Mporpammmpyem Ha Javal!");

[Ipu 3arycke 1porpaMMbl OSBJISIETCS OKHO, IIPe/IcTaBieHHoe Ha puc. 1.1.

@ Mporpammupyem Ha Java!

Puc. 1.1. [InanoroBoe 0KHO C COOB6LLEHNEM

Temeps mocTapaemcs pazobparbes, uTo npoucxoaut. Kox mporpamMmer — Gosee yem
npocTtoil. B Tesne rimaBHOTO MeTosa — BCETro OJiHA KOMaH/ia showMessageDialog(null,
"Mporpammupyem Ha Java!"), TOCPEACTBOM KOTOPOU U OTO6pa>Ka€TC$I OKHO ¢ coob1ie-
HUeM. Y MeToJla — JiBa apryMeHTa, KOTOpPble B KOMaH/ie BbI30Ba METO/[a Pa3esioTCs
3angaThiMU. Bropoil aprymeHT "Mporpammupyem Ha Javal" — 3T0 cooOlieHne, KOTOpoe
MOSIBJISIETCSI B IUAJIOTOBOM OKHE. A BOT IEPBbIM aPIYMEHTOM CJIY;KUT KJIIOYEBOE CJI0BO
null, obo3HavalIIee IyCTYIO CChUIKY (OTCYTCTBHE 3HaueHus ). BooO1e, mepBblii apry-
MEHT OIIpeJeIAeT OKHO, KOTOPOE ABJIAECTCA POAUTENbCKUM VI JaHHOTO IUaJI0rOBOrO
okHa. IHcTpyKIns null o3HavyaeT, 4TO TAKOTO OKHA HET.

noaPOBHOCTHU

EcTb Takoe MoHATWE, Kak MOAaNibHOE OKHO. [lonycTWM, MMEETCs IMaBHOE OKHO Mpo-
rpamMMmbl. ECin nosBnsieTcs MoganbHOE OKHO, TO MOKa Bbl €r0 HEe 3aKpoeTe, AOCTYMN
K rMaBHOMY OKHy 6yaer 3ab6nokuposaH. O6bl4HO OKHO C COOBLLEHMEM WCMOMb3YIOT
MMEHHO KaK MOAAsIbHOE, KOTOPOE MpW MOSIBNIEHUM AOSHKHO 3ab/I0KMpPOBaTL raBHOE
OKHO Nporpammsl (415 AManoroBoro OKHa 3TO r1aBHOE OKHO SIBMISIETCS POAUTESNTbCKUM).
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B HaweM cny4yae Takoro rnaBHOro OKHa HeT, MO3TOMY HUYero 610K1poBaTh He HYXXHO.
Kak cneacreve, nepsbiM apryMeHToM MeToay showMessageDialog() nepeaaem Cebliky
null. MpakTUYeckn Kaxabli pas, koraa Mbl 6yaeM UCNoNb30BaTh 3TOT METOZ, NEPBbIM
aprymMeHToM eMy byaeT nepegaBaTbCs 3Ha4YeHue null.

Meton showMessageDialog() ABIsIeTCS CTATMUYECKUM METOZOM Kjaacca JOptionPane.
Y1006 KIaCC ¢TI JOCTYIIEH B IPOrPaMMe, er0 HeOOXOAUMO UMIIOPTUPOBATh. MBI
UCTIOJIb3YEM CIAMuMecKuil UMnopm, JJis 4ero B Hadaje MPoTpaMMbl pa3MeliaeTcs WH-
CTPYKIIUS import static javax. swing.JOptionPane.showMessageDialog. Ona o3navaer,
YTO B IPOTPAMMY UMIIOPTUPYETCS cTaTUdecKuii MeTol showMessageDialog. bimaromapsa
9TOMY B IIPOrpaMMe MeTO/ MOKHO HCIIOJIb30BATh.

noAPOBHOCTHU

B Java Bce knaccbl pa36uBaloTcs No rpynnam, KoTopble Ha3blBaloTcs nakemamu. Korga
B NpOrpaMMy MMMOPTUPYETCS Knacc (WM ero craTuyeckne MeTofbl), TO yKasblBa-
€TCS MOSHbIA NYTb K KMNaccy B MepapXvMu MAKeToB. TaK, BblpaXeHWe javax.swing.
JOptionPane.showMessageDialog B import-MHCTPYKUMM O3HAYAET, YTO HAC UHTe-
pecyeT MeTo showMessageDialog() ¥3 knacca JOptionPane, KOTOPbI HAXoANUTCS
B MaKeTe swing, a 3TOT NMaKeT, B CBOKO o4epeab, HAaXOAUTCA B MaKeTe javax.

lMporpamMMa MOXET coaep)aTb HECKOJbKO import-MHCTPYKUMIA. MpyyeM 3To MOXeET BbiTb
06bIYHbIN MMMOPT UM CTaTUYECKUIA. ECTIM MMMOPT 06bIYHbIN, TO NMOCE KITHOYEBOro CI0Ba
import ykasblBaeTCs knacc (BMeCTe C uepapxuelt MakeToB), KOTOPbIN MMMOPTUPYETCS
B NMporpamMy. B TakoM cnyyae, ecsiv Mbl XOTUM UCMOMb30BaTb CTAaTUYECKUI MeToa U3
3TOro Knacca, To Npu Bbi30BE MeTOAa CriefyeT ykasbiBaTb U UMs knacca. Ecnv umnopt
CTaTUYECKMIA, TO MOC/E KIIYEBOro CN0Ba import ykasbiBaeTcs elle U KoYeBoe cio-
BO static. B crlyyae cTaTMyeckoro MMMnopTa Mnpy Bbi30BE CTaTUHYECKOro METoAa UMsl
Kylacca MOXKHO He yKa3blBaTb. TO eCTb CTaTUYECKMI MMMOPT, MO CPaBHEHWIO C OBbIYHBIM
(HecTaTuyeckmm), ynobHee. HegocTaTok CTaTUYECKOro MMMoOpTa — B TOM, YTO OH Npu-
MEHMM TOJIbKO K CTAaTUYECKMM MOSISIM U MeToAAM.

Knaccel (Takue, HanpuMep, Kak System), KOTOpbIE HAXOAATCA B MOANAKETE lang NakeTa
java, UMNOPTUPOBATb HE HYXXHO — OHM AOCTYMHbI MO YMOMYAHWUIO.

Kpome komaH 1 11 ysKe 3HAKOMBIX HaM MHCTPYKITUH, B IPOTPaMMe €CTb e1lie U KOMMeHMA -
puu (HAYMHAIOTCS € IBOMHOM KOCOI 4e€PThI, UJIU JABOIHOTO cJenia, / /). KommenTapuii —
3TO TEKCT, TpeIHA3HAYEHHBIH JIJIsT YeT0BeKa, a He /I/Is KOMITUJISITOPA, KOTOPBIN KOMMeH-
Tapuu UTHOPUPYET. XOPOIIUH KOMMEHTAPHI CYIIECTBEHHO YJIyUIiaeT YuTabeJbHOCTh
KOJIa ¥ TI03BOJISIET N30€KaTh MHOTHX HEITPUSITHOCTEN.

noaAPOBHOCTU
@[ B Java cyLwiectByeT Tpu TUNa KOMMEHTapUeEB:
e OAHOCTPOYHbIN KOMMEHTApPUIA. TAaKON KOMMEHTAPUIA HAUMHAETCS C IBOMHOW KOCOW

yepTbl (cuMBON //). Bce, UTO HaXoaUTCS B CTPOKE KoAa CripaBa OT ABOMHOM KOCOM
YepTbl, KOMMUASTOPOM UIHOPUPYETCS.
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e MHOroCTPOYHbIN KOMMEHTapuiA. Tako KOMMEHTapWI HAYMHAETCS NOCeaAoBaTeNb-
HOCTbIO CMMBOJIOB /* 1 3aKaH4YMBaAETCS NOC/ef0oBaTeNbHOCTLIO CUMBOJOB */. Bee,
UTO HAaXOAUTCA MEXAY CUMBOMIAMN /* U */, KOMNUNATOPOM UFHOPUPYETCS.

e MHOrOCTPOYHBIi KOMMEHTapUIA AOKYMEHTUPOBaHMS. HauMHaeTcst nocneaoBaTesb-
HOCTbKO CMMBOJIOB /** 1 3aKaH4YMBAETCS MOC/1ef0BaTeIbHOCTbIO CMMBOJIOB */.
O6bI4HO MCMONb3YeTCs B Cy4vae, ecnm MaaHUpyeTcs aBTOMaTUYeCKOe reHepupo-
BaHue [OKYMeHTaLuuu.

3HaKOMCTBO C NepeMeHHbIMMU

Irto Mesnouu. Ho HeT HUYero BaxkHee Mejioyeii!

us /¢ «llpuxmouenus Illeproxa Xoamca
u doxmopa Bamcona»

Ilepemennas — ato naeHTUGNUKATOP (NMST), C TTOMOTIHIO KOTOPOTO MOKHO TTOJIYIUTh 10-
CTYTI K AMSITH JIJIsI 3aITUCH 3HAUCHU ST MJI CIUTHIBAHUS 3HaueHUsT. [lepeMeHHy 0 yI00HO
MIPE/ICTABJIATD B BUJIE SUEUKN C Ha3BaHWeM (MMs TepeEMEHHOM ), U B 3TY STUeHKy MOKHO
YTO-TO TOJIOKUTD UJIA TIOCMOTPETD, 9TO TaM HaxouTcs. /lanHbIe, KOTOpbIe B TPUHITNTIE
MOJKHO XPaHUTh C TOMOIIIBIO TEPEMEHHBIX, PasOUThI HA MuUNbL: HATTPUMED, T[eJIbIe YHCJIA,
JleiicTBUTEIbHBIE YKCJIA, CUMBOJIBL, Jlornyeckue sHadenus. Kaxaas nepemennas 1npe-
HasHavdeHa /I pabOTHI ¢ TAHHBIME TOJBKO OTIpeneeHHoro Tuma. CoOTBETCTBEHHO,
y KaXI01l IepPeMEeHHON eCcTh THII.

YT06bI UCIIOJIB30BATH IIEPEMEHHYIO B IIPOrPpaMMe, ee He0OXOAUMO 00s6ums. I1pn 00b-
SIBJICHUU TIePeMEeHHON YKa3bIBaeTCs TUTI IepeMeHHOM 1 ee Ha3Banue. Tuil onpezensieTcs
C TIOMOIIIBIO CTIeNUATbHOTO ueHTHKaTOopa. Hampumep, int o3HavaeT mes109ncacHHbIi
Tuil, double — TUII JIJISI YKCEJ C TIJIABAIOIIEN TOUKOH (JleiicTBUTEIbHbIE Yca), char —
CUMBOJIbHBII THIT (3HAYEHHEM TTIePEMEHHON MOJKET ObITH CUMBOJI 1k OyKBa). [Lyist TekeTa
MBI 6y/:[eM UCII0JIb30BATDh TUIL String.

noAPOBHOCTHU

OnucaHHas Bblle CXEMa, KOrAa NepeMeHHas codepskum 3HaveHne, OTHOCUTCS K 6a3o-
BbIM, UM NMPUMUTUBHBIM, TUMaM (TakuM, Kak int unm char). Ho ecTb elle 1 ccbifioyHble
TUMbI, NEPEMEHHbIE KOTOPbIX CChiIalomcs Ha 3HaueHve. Hanpumep, 06bekTHbIE Nnepe-
MEHHbIE CChINATCA HAa 06BEKT: 3HAYEHMNEM TaKOW NMEepeMEHHON ABNSETCS aapec 06b-
€KTa B NaMaTu. TEKCT peanu3yeTcs Kak 06bekT Kacca String 1 K 6a30BbIM TMMAM He
oTHocuTCA. NepeMeHHas Knacca String CCbiaeTcs Ha TEKCTOBbIN 06beKT. OCOBEHHOCTH
paboTbl C TEKCTOM Mbl elle 6yaeM obcyxaaTh. Moka e, He BAaBasiCb B NOAPOGHOCTH,
6yaeM Ucrnonb3oBaTb AN paboTbl C TEKCTOM TUM String.

OOBABIATD IepeMEeHHYI0 MOJKHO B J11060M MecTe IIporpaMmMmbl, HO /10 TOI'O, KaK II€peMEH-
Has BIIEPBbIE UCITIOJIb3YETCAA. Ecin 06baBII€TCA HECKOJIBKO TIepeMeHHbIX O/IHOI'O THUIIQ,
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TO X MOKHO TIEPEYNCJINUTD Yepe3 3agTyIo ocse uaentudukaropa tuna. OHoBpeMeH-
HO ¢ OObSIBJIEHUEM TIEPEMEHHOI eif MOJKHO MPUCBOUTD 3HAUEHUE (UHULUATUSUPOBATND
TepeMeHHY0).

noaPOBHOCTHU

Ecnv nepeMeHHy10 06bSIBUTb M MIHULIMANM3MPOBATb C KITHOYEBbLIM C/I0BOM final, TO Takas
nepemMeHHas CTaHOBUTCA KoHcmaHmoU. VI3MEHWUTb 3HaYeHWe KOHCTaHTbl B npouecce
BbIMOJIHEHUS MPOrPaMMbl HEMb34.

HA 3AMETKY

06nacTb AOCTYMHOCTM MEPEMEHHbIX onpeaensieTcst 6J10KOM, B KOTOPOM NepeMeHHast
06bsiBNeHa. bnok, B CBOIO oyepeab, BbiAensieTcs napon durypHbix ckobok { 1 }.

[laiee MbI pacCMOTPUM TIPOTPAMMY, B KOTOPOI UCTIOIB3YIOTCS TIepeMeHHbIe. B mportecce
BBITIOJTHEHUST TPOTPAMMBI TTOSIBJISIETCST IMAJIOTOBOE OKHO C TI0JIEM BBOJIA, B KOTOPOE MOJIb-
30BaTeNh IOJKEH BBECTH TEKCT. TEKCT CYMTHIBAETCS, MMOSIBJISICTCS €11l OJTHO INAJIOTOBOE
OKHO ¢ WH(popMaIel 0 BBEIEHHOM TEKCTE, KOJTUYECTBE CUMBOJIOB B TEKCTE, YKA3AHBI
nepsas u rmocjeHsist GyKBbI B TekcTe. O6partumest K uctunry 1.3.

JinctuHr 1.3. 3HaKOMCTBO C NnepeMeHHbIMU

// CTaTu4eckuit umnopT:
import static javax.swing.JOptionPane.*;
class Demo{
public static void main(String[] args){
// TekcToBble MepemMeHHble:
String txt,str;
// OTobpaxeHue OKHa C nonem BBOAA:
txt=showInputDialog("BBeante TekcT:");
// Ueno4yncneHHasa nepemeHHas:
int size=txt.length();
// CUMBONbHblE MepeMeHHble:
char A=txt.charAt(0);
char B=txt.charAt(size-1);
// ®opmupyeTcsa 3HavyeHUe TeKCTOBOW MepemMeHHON:
str="TekcT: "+txt+"\n";
str+="CumBonoB B TekcTe: "+size+"\n";
str+="MNepBbii cumBon: "+A+"\n";
str+="MocnegHuin cumeon: "+B;
// OTobpaxeHue AManNOroBOro OKHa:
showMessageDialog(null,str);

[Tocuie 3ammycka mporpamMmmbl MosiByisieTcs OKHO (puc. 1.2).

B nosie BBoj1a OKHa Mbl HaGupaeM TeKCT U3ydaem Java u HaskuMaeM KHOIKY OK. OKHO
3aKPOETCs, HO MosiBUTCs HOBOe (puc. 1.3).
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7 ——
Message 52
Tinpot ® Tekcr: Mayvaem Java
CHMBONOB B TeKcTe: 12
Beegute TeKcT: Mepeslii cumeon: U
|H3waeM Java | MocneaHui CHMBON: 3

Puc. 1.2. B okHe c noneM BBoAa yka3aH Pwuc. 1.3. [InanoroBoe okHO ¢ MHGopMaLmen
TeKCT 0 BBEAEHHOM TeKcTe

[Ipoanamusmpyem Koa u3 npumepa. Mbl UCTIOIb3yeM CTaTUYECKUN UMIIOPT, TPUIEM
B MHCTPYKIOUU import static javax.swing.JOptionPane.* BMeCTO MMEHU UMIIOP-
TUPYEeMOTO MeToJ/la yKa3aHa 3Be3/iouka *. B Takom ciydae n3 kiacca JOptionPane
MMIIOPTUPYIOTCS BCe CTaTHYecKue MeTo/ibl. Hac mHTepecyIoT Ba: y:Ke 3HAKOMbBI HaM
MeTo]| showMessageDialog() st 0TOOpaskeHus AMAJIOrOBOTO OKHA € COOOIIeHeM
U HOBBIH i Hac MeTo showInputDialog() /st oTOOpakeHUs JUAJIONOBOIO OKHA
C II0JIEM BBOJA.

B riiaBrOM MeTo/ie OOBSIBIISIIOTCSI IBE TEKCTOBBIE (TUIT String) miepeMenHbie, txt u str.
SHaueHne TepeMeHHON txt BBIYUCISIETCS MHCTPYKITNeH txt=showInputDialog("BeeauTe
TekcT:"). 3/1eCh BbI3bIBAETCI METO/] showInputDialog(), KOTOPhIM OTO6pa>KaeTC}I OKHO
¢ noJieM BBoJIa. TeKcT, epe/laHHblii apIyMEHTOM METO/LY, [TOSIBJIIeTCs Ha/l II0JIeM BBO/IA
B IMAJIOTOBOM OKHe. MeTo/i BO3BpaliaeT pe3yJibTar. ITO TEKCT, KOTOPbIH 110J1b30BATE/Ib
BBEJI B 110JIe BBOjIa iepe/; HaxkaTueM KHotku OK (cum. puc. 1.2). TlockombKy HHCTPYKITHS
BBI30Ba MeTO/Ia [IPUCBanBaeTCs IIepeMeHHOH txt, B pe3yJibTaTe 3HaueHueM IepeMeHHON
CTAHOBUTCS TOT TEKCT, KOTOPBIN BBEJI TI0JIb30BATEb.

noAPOBHOCTH

OnepaTtopoM NpuUcBamBaHust B Java SIBMSIETCA 3HAK PaBEHCTBA =. BblpaxxeHus Buaa
nepemeHHas=3Ha4yeHne 06PabaTLIBAETCS TaK: 3HayYeHMe, YKasaHHOE CrpaBa OT ore-
paTtopa npuceBavBaHWsi, NPUCBAUBAETCA NepeMeHHOo, YKa3aHHOM CieBa OT ornepaTopa
npucBanBaHus.

Eiite B mporpamme 00bsIBIISIETCS TIeJIOUUCTIeHHAs (TUTT int) epeMeHHast size. SHAYEHUEM
TaKOM 1IepeMeHHON MOsKeT ObITh 11es10e unciio. Eii cpasy npucsanbaercs snauenue. B pac-
CMaTpUBaeMOM CJlydae 3HaueHueM IIpUcBanuBaeTcs Bolpakenue txt. length(), pesysbrar
KOTOPOTO — JIJINHA TeKcTa (KOJIMYeCTBO CUMBOJIOB), 3aIIMCAHHOTO B TIEPEMEHHYIO txt.

noaPOBHOCTHU

TekcToBas nepeMeHHast txt SBNSETCS O6bEKTOM. Y TEKCTOBLIX O6BEKTOB €CTb MHOIO
MHTEpEeCHbIX METOAOB, BK/OYas MeToa length (), KOTOPbI pe3ynbTaToM BO3BpaLLAeT
KOJIMYECTBO CHMBOJIOB B TEKCTOBOM OBBbEKTE, M3 KOTOPOrO BbI3bIBAETCS METOA,.
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MeToa charAt() no3BONSET NpoYMTaTb CUMBOJ U3 TekcTa (B TOM 06bekTe, U3
KOTOpOro BbI3bIBAeTCS MeTOA). APryMEHTOM METOAy MepeaaeTcsl MHAEKC CMMBONA
(MHAEKCcauMs CMMBOJIOB HAaUYMHAETCS C Hy/s — TO €CTb Y NEPBOro CYMBOJ/A B TEKCTE
HYNeBOM MHAEKC).

Takske MbI UCIIOJIb3YEM JIBE CUMBOJIbHBIE (TUII char) TiepeMeHHble, A 1 B. B iepemenHyio A
3aIMCBIBACTCS TIEPBLIM CUMBOJI U3 BBEIEHHOTO I10JIb30BaTe/IeM TeKCTa (BBIYUCIISACTCS
BbIpAKEeHHEM txt.charAt(0)), a B IepeMEHHYIO B 3allUCHIBAETCSI TIOCTEIHSIST OYKBa
B TeKcTe (BbIYMCIAETC BhIpakeHeM txt.charAt(size-1)). B mranHoMm ciyvae mMeTo[
charAt () BBI3BIBAETCS U3 TEKCTOBOTO 0ObeKTa txt. PesybraToM MeTo I BO3BpaIaer
CUMBOJI C YKA3aHHBIM NHICKCOM.

noaAPOBHOCTH

Mbl yunu, 4Tto I'IepBbIVI CMMBOJT B TEKCTE NMEET HYJ'IeBOl\/'I MHAEKC, a MHAEKC nocneaHero
3/1eMEeHTa Ha eAunHunLy MeHbLUEe AJINHbI TEKCTA.

3HaueHue epeMeHHol str (hopMupyeTcss HeCKOTbKUMU KoMaHiaMu. HavanbHoe 3Ha-
YeHue mepeMeHHOH aeTcst BRIpaskeHneM "TekcT: "+txt+"\n", KOTOPBIM BBIUNCISIETCS
cymMma (MCIIOTb30BaH OMEPATOP CIOKEHUS +) TPeX TEKCTOBBIX 3HaUeHUH. Ecam critazbi-
BAKOTCS TEKCTOBbIE 3HAYCHISI, TO BBITIOTHSETCST OOBEIITHEHIE TEKCTA.

noaPOBHOCTHU

3pech 1 Aanee Mbl UCMOb30BAIM MHCTPYKLMIO NMepexoa K HOBOM cTpoke \n. Ecnu TekcT
COLEPXUT TaKyl WHCTPYKLUMIO, TO MpU MOMbITKE €€ «HaneyaTaTb» OCYLLECTBSETCS
Nepexoa K HOBOW CTPOKe.

3aTeM K TeKyIeMy TeKCTOBOMY 3HAYEHUIO ITePEMEHHON Str JIONMMChIBAIOTCS HOBbBIE
OJIOKU TeKCTa (KOMaH,Z[bI str+="CumBonoB B TekcTe: "+size+"\n", str+="MepBbii cum-
Bon: "+A+"\n" u str+="TMocnegHunii cumson: "+B).

noaPOBHOCTH

O6paTtuTe BHMMaHue. Bo-nepBbix, Mbl MCMONb30BaM OMNepaTop +=. OTO OAUH M3 CO-
CTaBHbIX OnepaTopoB NpuUcBanBaHUA. Bblpa)KeHVIe Buaa X+=Y 3KBUBANIEHTHO Bblpaxe-
HUKO X=X+Y: TO €CTb K TEKYLUEMY 3HAYEHUIO nepemeHHon X ,q06aBﬂﬂeTCﬂ 3HayeHune Y.

Bo-BTOpBbIX, €C/N K TeKCTy A06aBNSETCsS YMCIIO UM CUMBOI, TO 3TO YACIO UM CUMBON
aBTOMaTM4yeckn nNpeobpasyoTcs K TeKCToBOMY dopMmaTy M Aanee BbiNoaHAeTCs 06b-
eIMHEeHMe TEKCTOBbIX CTPOK.

[Tocne Toro kak 3HaueHme nepeMeHHON str copmMupoBano, showMessageDialog
(null, str) oToGpakaeT AUATOTOBOE OKHO C COOOIIEHUEM.
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ba3oBble TUMNbl AAaHHbIX

Brr IIoJIiyynuTe TO, 4TO KeJialn, COrJIaCHO

HaMEU€HHbIM KOHTYpPaM.

us x/p «Dopmyaa n066u>

B Java cymecTByeT deThipe TPYIIbI Ha30BLIX THIIOB: /7T PAOOTHI € TENTBIMI YUCTAMI
(deThIpe THTIA), 11T PAOOTHI € IEHCTBUTEMBHBIMI YHCTAMHU B (hOpMarte ¢ TIaBaiomiei To4-
KO (/1Ba TUTIA), /IJIT NCIIOTb30BAHNST CUMBOJIOB (OMH TUIT) W JIOTUYECKUU TUTI (O/TUH).
Beero moygaercs Bocemb 6a30BbIxX THMOB (Tabor. 1.1).

Ta6numua 1.1. bazoBbie (NpocTbie) TuMbl B Java

Tun gaHHbIX Konunue- OnucaHue Knacc-
(Ha3BaHue) cTBO 6MTOB o6onouka
byte 8 Ilenpie uncia B franasone ot —128 go 127 Byte
short 16 Ilenpie yncna B franasone ot —32 768 110 Short
32767
int 32 Iesbie uncia B guanasone ot —2147483648 o | Integer
2147483647
long 64 Ilenbie yncma B 1uamnaso- Long
ne ot —9223372036854775808 1o
9223372036854775807
float 32 [leiicTBuTebHbIE Yncaa. MunuMmanphbii | Float
1Iar JMCKPETHOCTU (TOYHOCTD ) COCTABJISIET
BesmunHy 3,4 x 10738 MakcuManbHOe 3Ha-
yenwne (1Mo Moayro) — 3,4 x 10%
double 64 [leiictBuTesibHbIe yncaa (JABoiiHOI TOou- | Double
HOCTH). MUHUMAaNBHBIN TIar JUCKPeT-
HOCTU (TOYHOCTbH) COCTABJISET BEJINYNHY
1,7 x 107, makcumasnbHOe 3Havenue (1o
Mozyso) — 1,7 x 1038
char 16 Twn st ipezicTaBIeHNsT CUMBOJIBHBIX 3HAYE- Character
Huit. PeanmayioTcst cuMBoJIbel ¢ kogamu oT 0 10
65536
boolean 3aBucur Jlornueckuit tun ganubix. [lepemennast atoro Boolean
OT BUD- TUTIA MOJKET ITPUHUMATD /[Ba 3HAYCHUA: true
TyaJIbHOI (ucmuna) n false (10Jucw)
MalllnHbI
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B 510101 e Tabiulie IpUBeAeHbl Ha3BaHUs KAACCO8-0000ueK It Oa30BbIX TUIIOB, HC-
0JIb3yEMBIX, KOI/Ia IIEPEMEHHYI0 COOTBETCTBYIOLIETO TUIIA HEOOXOAMMO PEAT30BATh KaK
06bekr. [lanee naydnm Kaskaylo Ipyriny 6a30BbIX TUIIOB OT/e/IbHO. B nepsyio ouepennb
cTouT 06paTUTh BHUMAHKUE Ha 11€JT0YUCICHHBIE TUIIBI JAHHBIX.

QO B JavacyimiecTByeT 4eTbIpe THIIA IIEJIOUNCJICHHBIX JAHHBIX: byte, short, int u long.
OT/IMYaIOTCA TUIIBI KOJINYECTBOM OUTOB, BHIAEASEMbIX s 3AICH 3HAYeHUs CO-
OTBETCTBYIOLIEro TUIa. PasMep B OuTax yBeanunBaeTcs oT 8 [ Tuma byte x0 64
muist Tuna long (¢ marom auckpernoctu 8 6ut). Ha npakruke, eciii HeT KpailHeil
HEOOXOMUMOCTH, JJIst pAGOTHI ¢ IETBIMEI YUCTaMU PEKOMEHIYETCST CII0JIb30BaTh
TUII int.

QO [l1s1 paboThI € AeiiCTBUTEIbHBIMEI YNCIAMU KCIOJIb3YIOTCS TUIIBI float 1 double (Ha
[paKTUKe 0ObIYHO UCIIOJIb3YyeTCst TUIl double). C MOMOIIBIO 9TUX THIIOB Pealnu3yer-
cst (hopMat umcIa ¢ maBaonei TOYKo.

O B Java st cuMBOJIbHBIX JaHHBIX (TUI char) Bbigessiercss 16 6uT, 4To M03BOJIS-
€T OXBAaTUTb MMPAKTUYECKU BCE UMEIOIIUECS U UCIIOJIb3YIONTUECS HA CETOMHS CUM-
BOJIBL.

O Yro Kacaercst JOrU4ecKOro TUia boolean, TO lepeMeHHbIE dTOrO TUIA MOTYT TIPHU-
HUMaTh BCEro ABa 3HadeHus: true (ucmuna) u false (1oxcw). Pasmep (B 6urax)
TepeMeHHoI TUTa boolean 3aBUCHUT OT THIA WMCIOJb3yeMON BUPTyaTbHOU Java-
MAITUHBI.

HA 3AMETKY

EcTb Takoe MOHATUE, KaK /iumepas, — 3TO 3HaYeHWe, NpeaHasHayeHHoe Ans BOC-

\ NpUATUS YENTIOBEKOM, KOTOPOE HE MOXET 6biTb U3MEHEHO B MporpaMMe. TeKCToBble
nuTepansl (HanpuMep, TeKCT "U3ydaem Java") 3aK/IlOYalOTCA B ABOVIHbIE KaBbIUYKM.
CUMBO/IbHbIE NUTEpasibl 3aKOYaloTCs B OAMHAPHbIE KaBblukK (Hampumep, 'A' uam
'Z"). YncnoBble nUTepanbl, KpOMe 06bIYHOTO AECATUYHOIO NpeacTaBieHus (Hanpu-
Mep, 123), MOryT 6bITb 3anMcaHbl B BOCbMEPUYHOM W LUECTHAALATEPUYHOMN CUCTEMaX
cumcneHuns. BocbMepuyHble nuTepanbl HauMHaloTcs € Hyns. Cneaylowme undpbl
B NMO3MLMOHHON 3aM1cy BOCbMEPUYHOIO NinTepasa MoryT NpUHUMaTh 3HaYeHUs B Ava-
MasoHe OT @ A0 7 BKIOUMTENbHO. HanpuMep, BOCbMEPUYHBIN NUTEPan @12 03HaYaeT
[ecAaTUYHoe uncno 10. LlecTHaauaTepuyHble IUTepasbl HAYMHAOTCS € NpeduKca Ox.
[N NO3MUMOHHOrO MPeACTaB/IeHUS LWECTHAALATEPUYHOro YMcia WUCMonb3yoTcs
umcpbl OT © A0 9 1 6ykBbI OT A A0 F. HanpuMep, WwecTHaaLaTepUYHbIN nTepan 0x12
03HaYaeT AeCATUYHOE YNCIOo 18.

TaKke MOXHO MCMoJb30BaTb Ynciia B opMaTe C MiaBalolei TouKkoi (Hampumep,
12.3). Takue uncna Hepeako NPEACTaBNISOT B HAYYHOM (3KCMOHEHLMANbHOW) HOTaUmK,
B KOTOPOI1 YKa3blBaeTCsl MaHmucca 1, Yepes CUMBOS e UK E, nokasamesib cmerneHu.
Hanpwumep, nutepan 1.2E-3 cooTBeTcTBYET uncny 1,2 x 1073, a nuTepan 2.5e7 COOT-
BetcTByeT umcny 2,5 x 107.
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NMpuBeaeHmne TMNOB

— VY3naents, Mapragon?
— Hariopsux, akcenenir!

u3 x/¢p «Dopmyna nobeus

Crporas Tunmsaius repeMeHHbIX BMecTe ¢ 04eBU/IHBIMH ITPENMYIIECTBAMU TPUBHOCUT
U PSIJI HE CTOJIb OUeBUAHBIX pobJieM. TTosicHiM 210 Ha ripocToM Iipumepe. IIpeamoiio-
JKVIM, UTO B IIPOrpaMMe 0O'bsIBJICHBI JIBE UNCJIOBbIE TIEPEMEHHbIE: OJ[HA THIIA int U Apyras
tumna double. [TepemennbIM TpucBOeHbI 3HAUEHUS. [laiee MBI XOTUM K TepeMeHHO THTIA
double nmpubaBuUTh 3HAUEHIE [IEPEMEHHOII THIIA int U Pe3yJIbraT 3alKcaTh B IEPBYIO
nepeMentyto. C popMasbHON TOUKM 3PEHUS 31€Ch HET HUKAKOM IIPOOJIEMbI, TIOCKOJIbKY
I[eJIble YNCJIA IBJSIOTCS TIOMHOKECTBOM MHOKECTBA JiecTBUTENbHBIX ynces. C Tou-
KU 3pEHUsT TPOrPAMMHON JIOTUKU CUTyallus He TaKas MPOCTasi, BeJb CKJIAIbIBAIOTCS
HepeMeHHble pasHbIX TUIIOB. [TOHATHO, 4TO Ha caMOM JieJie TIPOOIeMbl He BOBHUKAET
U OITUCAHHYIO OIIePAIIUI0 MOKHO BBIIIOJHKUTH. BhIToIHEHHE oliepaliuii Hog00HOTo poja
Gasupyercs Ha agmomMamuueckom npusedenuu munog. JIpyruMu cJioBaMu, eCJii HyKHO
BBIYHMCJIUTH BBIPAJKEHNE, B KOTOPOE BXO/IAT TIepeMeHHbIe PA3HbIX TUIIOB, TO aBTOMAaTH-
YeCKH BBIIOJIHsIETCS IIpeobpasoBaHue BXOASAIIMX B BbIPAKEHIE IEPEMEHHBIX K 00IIeMy
dhopmarty. TTporiecc aBTOMATIYECKOTO IIPe00PaZOBAHUS TUIIOB ITOAYMHSETCST HECKOJIBKUM
6a30BbIM TIPABHJIAM:

O Tumbl IeEpeMEHHbIX, BXOJAIINX B BbIPAKEHIE, TOJLKHBI ObITh cOBMeCTUMbIMU, Ha-
TIPIMED, TIeT0e YHNCJI0 MOXKHO TTpeoOpa3oBath B GopMaT AEHCTBUTENBHOTO YUCIIA,
Yero He CKaXKelTb O TEKCTOBOH CTPOKe.

O Ileseoii tuim (TUI, K KOTOPOMY BBITIOJHSIETCS] TIPUBEEHIE) HOJIKEH OBITH MINUPE
HCXOJHOTO THMa. [[PyruMu cioBamu, peodpasoBaHue JOJKHO BBITTOJHATHCS Oe3
[OTEPH JAHHBIX.

O TIlepen BbITIOIHEHWEM apr(METHIYECKUX OIEpalliii TUIIBI byte, short u char pac-
MIVPAIOTCA 0 TUTA int.

O Eciu B BbIpa’keHUU eCTb OllepaHjibl TUIIa long, TO paciuinpeHne OCyIeCTBISETCS /10
TuIa long.

O Ecuu B BbIpaKeHUU €CTh OIePaH/Ibl TUIIA float, TO paciIMpeHue OCyIecTBISIETCS 10
Tuna float.

O Ecuu B BbIpa)kKeHUN €CTh OTIepaH/ibl TUTIA double, TO pacHIMpeHUE OCYIIECTBIISETCS
10 ThIia double.

K atum npasuiam caeayer 106aBUTh He MeHee BayKHbIe PaBUJIA HHTEPIIPETAIUY JIUTe-
pasioB. [lelicTBUTEIBHO, KaK CJIe/lyeT pacCMaTpUBaTh, HAIIPUMED, YUCJI0 (JiuTepas) 27
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Kak sHauenue Tuia int, Tuna long wiu, Hanpumep, tuia double? OTBeThI Ha HOZOGHBIE
BOIIPOCHI JIAIOT CJIEAYIONTUE ITPABUIIA:

Q Jlurepassi, ob03HauaIoNMe IeJble Jucia, WHTEPIIPETUPYIOTCA KaK 3HAYCHUSA
THIIA int.

O Jlutepanbl, 0603HAYAOIINE JEHCTBUTENbHBIC YIC/Ia, VHTEPIIPETUPYIOTCA KaK 3Ha-
yeHud Tuna double.

XO0T4 3TH MpaBUJIa TPEACTABAIIOTCS JOTUYHBIMU U TTPOCTLIMU, HEPEJIKO aBTOMAaTHYe-
CKOe TIpuBeJIcHUEe TUIIOB MIPUBOUT K HETPeICKa3yeMbIM, Ha TICPBLIN B3TJISA, PE3YJib-
taTaM u omubOkam. Harpumep, npeacraBum, 4To 0ObBISETCS HECKOIbKO IIePEeMEHHBIX
TUIA byte:

byte x=1,y=2,z;

Eciou MbI Teriepb BEIYMCTUM CYMMY X+Y U 3aXOTUM IIPUCBOUTD €€ B KaueCcTBEe 3HAUEHUS
HepeMeHHO z, TO BOSHUKHET omrbka. B uem npuunHa? XoTs BCe TPH IepeMeHHbIe
OTHOCSITCS K TUITY byte, IPU BBIYNCJIEHUN BBIPAKEHUS X+Y BBITOJHIETCSI aBTOMATHU-
yeckoe peoOpasoBaHue K TUITY int. B pesyiibrare nMeeT MecTo IOIbITKA IIPUCBOUTH
3HaYeHMe THIa int mepeMeHHOI Tuma byte. ITockobKy B Java npeobpasoBaHust
C BO3MOJKHOU TIOTepell 3HaYeHW I He JIOMyCKAIOTCs, TO ¥ IPOTpaMMa ¢ TaKUM KOJIOM
He CKOMITMJINPYETCSI.

HA 3AMETKY

Mpy 3TOM €C/iM Mbl MHULMANU3NPYEM MEepPEMEHHYIO TUMa byte C MOMOLLbIO Liesioymc-

x NEeHHOro nuTepana (KOTopbIi MO YMONYaHMI0 OTHOCUTCS K TUMY int), TO owmMbKKU He
BO3HWKAET (Npu YCNOBUM, YTO NPUCBANBAEMOE NEPEMEHHON 3HaUYeHUE He BbIXOAWT 3a
[IONYCTUMBbIIA AnanasoH).

Wnu, HanipuMmep, Mbl 00bsIBJISIEM TIepeMEHHYT0 TrIa float, a 3aTeM MbITaeMcs eil
MIPUCBOUTD 3HAUEHME, 33/[TaHHOE YNCJOBBIM JIMTepasoM (Hanpumep, 2.5). VI B aTtom
ciIydae MmoJyuynuM OMIUOKY, IIOCKOJIbKY JIMTEPA 2.5 OTHOCUTCS K THILy double, B TO
BpeMs Kak lepeMeHHast 00bsiBIeHa Kak OTHOCsIascst K TuIy float. [TocKoJIbKY THII
double mupe, yueMm tuil float (1114ana30H BO3MOJKHDBIX 3HaYeHUN 11 Tuia double
6oJtbilie, yeM st ThIla float), To Takast olepalist TEOPETHUECKH MOKET IPUBECTH
K 1oTepe 3HaueHus. XOTs B JaHHOM CJIydae MoTepu 3HAYeHHUsI U He TPOU30IILIO Obl,
HO oTlepanusi Bce PaBHO 3arpelnena (IT0CKOJIbKY OHA MTOTEHITNATbHO OTIACHA) U BO3-
HUKaeT OIHnOKa.

st pentenus npobieM mogo0HOro poja B Java NpeiycMOTPEHO S8Hoe npusedenie
munos. [IpaBusIo MpoCTOE: It MPUBEACHNS BBIPAKEHUSA K HYKHOMY THUITY TI€Pe/] STUM
BBIPAKEHUEM YKa3bIBACTCS MM TUIIA, 3aKJIIOYEHHOE B Kpyrible ckoOku. Hampumep,
CJIETYTOIINIT KO ABJISIETCSA KOPPEKTHBIM:
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byte x=1,y=2,z;
// Wcnonb3oBaHO ABHOE MpuBefeHue Tuna:
z=(byte) (x+y);

Komanoii (byte) (x+y) BbIUKCISIETCS CyMMa 3HAUEHUH TIEPEMEHHBIX X U Y,  PE3YJIbTaT
npeobpasyercst K ity byte. ITosydaercs, 4To nepeMeHHON THIIa byte IIpUcBanBaeTCs
3HaYeHue TUIa byte 1 1pobiieM He Bo3HUKaeT. TeM He MeHee ciiefyeT MOHUMATh, YTO
ABHOE IIPUBE/ICHNE TUIIA TTOTEHIIMAIBHO OITACHO, ITOCKOJIbKY MOYKET IIPUBOUTD K IIOTEPE
3HaueHUA. Takue CUTyaIluu JOJLKEH OTCICKUBATD TPOTPAMMUCT — CUCTEMOU OHU HE
OTCJIEKMBAIOTCA.

Kak oTMeuasoch panee, KaKIbIil TUTEPAT ABTOMATHYECKI OTHOCUTCS K OTIPe/IeJIEHHOMY
tuny. Ho ¢ momornipio crienuanbHbix cyOUKCOB THIT TUTEPAIA MOXKHO U3MEHUTh. TaK,
cybdurc L (nan 1) y 1es09ucaeHHoro jJutepaia (Hanpumep, 123L) o3HavaeT, 4TO OH
NPUHAIJIEKUT K TUILY long, a cyddukc F (wnu f) y aurepasa, 0603Ha4aIoOMIero AeicTBu-
TeJIbHOE YNCJI0 (HATPUMeED, 2. 5F ), 03HAYAET, UTO ATOT JINTEPAT OTHOCUTCS K THITY float.
[ToaToMy MbI MOsKEM, HATIpUMep, OOBABUTH EPEMEHHYIO THIA float, a 3aTeM MPUCBOUTH
eii sHauenue 2. 5F. OuMOKY B TAKOM cirydae He Gy/IeT.

noAPOBHOCTH

B Java pa3spelueHa duHamudeckasi uHuyuanuauusi nepemMeHHbIX, Koraa 3HavyeHuem
nepeMeHHOV Npy 06bSIBIEHNN MPUCBAUBAETCS BbIPAXKEHWE, COAEPXKaLLiee Apyrue nepe-
MeHHble. Harpumep:

int x=3,y=4,;

int z=x*x+y*y;

B naHHOM cnydae nepemMeHHas z MHULUMaNU3NPYETCH BblpaXeHUeM x*x+y*y, TO eCTb
rnoslyyaeT 3HaueHue 25. Mpu AMHAMUYECKON MHUUMaNM3aLmMmn BCe NEPEMEHHbIE, BXO-

Asaune B COOTBETCTBYHOLEE BblpaXXeHUE, A0/KHbI 6bITb npeaBapuTenbHO 06bsIBNEHDI
1 UM JOSKHbI 6bITb NPUCBOEHbI 3HAYEeHUA.

OCHOBHbIe onepaTopbl

Isinst Creman, momor 661 Thl UM, a? Hy rpex
CMESIThCST HaJl yOOTHMU.

u3 x/¢p «Dopmyna n066us

Bce oneparopsl Java MOKHO pasgequTh Ha YeTbIPE TPYIIIbL: apU@MemuuecKue, 102u-
ueckue, no6UMosvie 1 OIIePaTOPLI cpasHenus. PaccMOTPUM IIOCIE0BaTEIbHO Kaxk Y10
rpynmny oneparopos. Haunem ¢ apudpMeTHuecKux. DTH ONEPaTOPbI IePEUNCICHbI
B Tabm. 1.2.
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Ta6bnuua 1.2. ApudmeTnyeckme onepatopsbl Java

Onepatop OnucaHue

+ Bunapnoiit onepatop crooxcenus. Pedynbsratom KoMaH/Ibl BUa a+b SBJsIeTCS
CyMMa 3Ha4eHUIl IePeMEHHbIX a 1 b

- BI/IIIB.pIIbIﬁ OIIEPATOp s8bluumaniLst. PeSyJII)TElTOM KOMaH/[bl B1/1a a-b ABJISET-
Cs1 pa3HOCTDb 3HAYEHNIT IIEPpEMEHHDBIX a U b

Bunapmnblii oniepatop ymmroscenus. PesyasraToMm KOMaH/ bl a*b sIBJIsIeTCs 1PO-
n3Be/leHre 3HAYeHMIT TIepeMEeHHbBIX a 1 b

/ BunapHblii omeparop derenus. PesynbraroMm KOMaH/bl BUja a/b sBISETCS
YacTHOE OT JieJICHUS 3HAaUCHUI TIePEeMEeHHBIX a 1 b. /714 11estouncieHapIx
OHGpaHZ[OB 110 yMOJI‘{aHI/IIO BBIITOJIHACTCA ACJICHUE HalleJIO

% Bunapiblii oneparop BBIYHCIECHUST 0CIMAamia om oenenus. Pe3yibratoMm
KOMaH/Ibl BI/IA a%b SIBJISETCS OCTATOK OT 1[EJIOUNCJIEHHOTO JIeJIeHNs 3Have-
HUI IepeMeHHBIX a U b

++ YHapHbIiT oniepaTop urkpemenma. B pesysbraTe BbIITOJHEHUS KOMaH/[bl
BUJIA a++ (MJIN ++a) 3HAYEHME TIEPEMEHHO a YBEJIMYMBAETCS Ha e/[MHUILY

-- YuapHblii oriepatop dekpemenma. B pesysibrare BbIIIOJHEHUST KOMAH/[bI
BU/A a- - (UJIH - -a) 3HAUeHUe TIePEMEHHON a YMEHbIITAeTCsT HA eTUHUILY

ITH OepaTopbl UMEIOT HEKOTOPbIE 0cobeHHoCTH. B m1epByio ouepenb obpaliaemM BHU-
MaH¥e Ha oreparop fesenus /. Eciiu omepangaMu siBJISIIOTCS TieJIble YICIA, TO [eJIeHIe
BBITIOJTHSIETCS HAIesI0. PaccMOTPUM TIOC/Ie0BATETHHOCTD KOMAHT:

int a=7,b=2;
double x=a/b;

B 1aHHOM ITpUMepe TIepeMeHHast X MOJIyYaeT 3HaUeHUe 3.0, a He 3. 5, KaK MOKHO OBLIO ObI
oknnath. /les1o B ToM, UTO CHavyaJsIa BeIYuciseTcst BbipaskeHne a/b. ITockosibKy oniepan/ibt
1[eJIOYNCIIEHHBIE, BBITIOJIHIETCS 1eJI0UNCIeHHOoe JieleHre (Pe3ysbTaT 1eJI0UCcIeHHOTO
JleJieHus1 7 Ha 2 paBeH 3). Vl TOIbKO TIOCJIe TOTO TIOJTydYeHHOE 3HAUeHUE TIPeobpasyercst
K hopmary double 1 IpUCBANBAETCS TIEPEMEHHON X.

JLJ1s1 TOTO YTOOBI ITPH TIETOYUCTECHHBIX OTIEPAH/IAX BBITOTHATIOCH 0OBIYHOE (HE IeJI0UC-
JIEHHOE) JleJIeHUe, Tiepe/l BBIPAXKEHHUEM € OTIePATOPOM JIeJIEHNS YKA3bIBAETCS B KPYTJIBIX
ckoOkax ugentudukaTop tuna double. Hampumep, tax:

int a=7,b=2;
double x=(double)a/b;

Tenepb 3HavyeHue IepeMEHHOM X PaBHO 3. 5.
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B Java ectb rpyrina cocTaBHBIX OMIE€PATOPOB IpUcBanBanus. Eciau op — onun u3 apud-
METHYECKIX OMHAPHBIX OTIEPATOPOB, TO COOTBETCTBYIOIIHIT COCTABHON OTIepaTop mpu-
CBAMBAHUS BBITJISIIUT Kak op=. BeipaskeHue BUja X op=y SBJSETCS 3KBUBAJIECHTOM
KOMaH/IBI X=X 0p Y.

HA 3AMETKY

Peub 06 onepatopax +=, -=, *=, /=1 %=. Hanpumep, Bblpa>xeHne a+=b 3KBUBANIEHT-

x HO BbIP@XXEHUIO a=a+b, BblpaXeHne a*=b 3KBMBANEHTHO BbIPAXXEHWIO a=a*b, U Tak
fanee. CnegyeT TakXke OTMETUTb, YTO MeXAY KOMaHAaMmn Buaa x op=y U x=Xx op y
pa3Huua BCe XXe eCcTb. Ha camMoM fene KoMaHAa X op=y 3KBMBAJEHTHa KOMaHze
x=(Tun x)(x op y) — MOCNe BbIYNCITEHNS BbIPAXEHMSA X Op Yy OHO eLle U npu-
BOAMTCS K TWUMYy NMEPEMEHHON X, MOC/e Yero nosly4eHHoe 3HauYeHue NpucBamBaeTCs
nepeMeHHo x. MiHoraa 1o 6bIBaeT BaxHO. Hanpumep, ecnim nepemMeHHast x OTHOCUTCS
K TMny char 1 06bsiBNeHa KOMaHAoW char x="A", TO KOMaHZa x+=1 BMOJIHE 3aKOHHa
N B pe3ynbTaTte nepemMeHHas x 6yaeT uMeTb 3HadeHve 'B'. Kak 3To mpoucxoauT?
K HayanbHOMY 3HauyeHuto 'A' MepeMeHHOn x npubaBnsieTcs 3HadyeHue 1. B Java
eCTb aBTOMaTMyeckoe npeobpasoBaHue Tuna char B TMn int. Ecnmn k cumsony npwm-
6aBnseTcs 4uMcno, ToO CMMBOJT aBTOMaTM4eckn npeobpasyercs B uncno (pesynbtar
TaKOro npeobpasoBaHUsl — KOZ CMMBOJIA B KOAOBOW Tabsimue) 1 K 3TOMY YnCiy npu-
6aBnseTcs eamHuua. To ecTb pe3ynbTaToM BblpaXKeHus x+1 SBASETCS Lenoe Yncno
(kop 6ykBbl 'B'). A mepeMeHHast x OTHOCUTCS K Tuny char. Tun char B TMN int
aBTOMaTuyecku npeobpasyeTcs, a TMN int B TMN char aBTOMaTUM4eckn He npeob-
pasyeTcs (HO MOXHO BbIMOMHUTb SIBHOE NpuBeaeHne Tuna). Mo3ToMy nepeMeHHoM x
Henb3s MpoCTO NPUCBOUTbL 3HayeHue BbipaxeHueM x+1. CnegyeT MCnosib30BaTb
SIBHOE MnpuBeAeHne TUMna Kak B KoMaHae x=(char) (x+1). Ho ecnu nucnonb3oBaHa
KOMaHAa x+=1, TO NOC/e BbIYMCNIEHMS BbIPAXXEHNS X+1 OHO HAacKSIbHO Npeobpa3yeTcs
K TMny char, 1 nony4yeHHoe CUMBOJIbHOE 3HAaYeHME 3anuncbiBaeTCs B MEPEMEHHYIO X.
Yucno B cuMBON NpeobpasyeTcs Tak: YMCIO MHTEPMNPETUPYETCS KaK KOA CMMBONA
B KoAoBoV Tabnmue. BykBbl B KOAOBOV Tabnvue pacrosioXXeHbl B COOTBETCTBUM C UX
pacrnonoxeHuem B andasuTe.

Ente nBa MCKJIIOYNTENBHO TI0JIE3HBIX YHAPHBIX OllEpaTOpa — OIEPATOPbl MHKPEMEH-
Ta (++) 1 gekpemenTa (- - ). [leiicTBue omepaTopa IeKpeMeHTa CBOJUTCS K YBEJIUIECHIIO
Ha eIUHUILY 3HAUEHUS ONepaH/ia, a OIepaTop JeKpeMeHTa Ha eIMHUILY YMEHbIIAEeT
3HavyeHue orepanja. JpyruMu cjioBamu, KOMaHa X++ dKBUBAJEHTHA KOMaH/le X=x+1,
a KOMaH/Ia X- - 9KBUBAJEHTHA KOMAH/IE X=X-1.

HA 3AMETKY

CuTyaums Takas e, Kak ¢ COCTaBHbIMK OonepaTopamu npuceansaHus. KomaHaa suaa

x X++ UNN X - - 3KBMBAJIEHTHA COOTBETCTBEHHO KOMaHAaM x=(Tun x) (x+1) n x=(Tun x)
(x-1). To ecTb K TeKyLUeMY 3HAYEeHMIO NepeMeHHON x NpubaBnsieTcs eanHuua (ans
onepaTopa MHKpeMeHTa) MW BblYWTaeTCs eanHuua (Ans onepaTtopa AeKpeMeHTa),
N pe3ynbTaT NpUBOAUTCS K TUMY NEPEMEHHON X.
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Y oneparopoB HHKpPeMeHTA 1 IeKpEMEHTa eCTh hocmuikchas hbopma (0OTepaTop cieayer
MOCJIe OMEPAH/IA; X++ WU X- - ) U npedukcras opma (0mepaTop pacroiaraercs mepes
OTIePaH/IOM: ++X WK --X). C TOUKM 3peHusT IENUCTBUS Ha OIlePaH/l HET PA3HUIIBI B TOM,
npedukcHas nau noctdukcHas opma orepatopa ucnosab3oBana. OJHAKO eCcu UH-
CTPYKIIUS C OTIEPATOPOM MHKPEMEHTA UJTH JIEKPEMEHTA SIBJISIETCS YACTHIO H0JIEe CJIOKHOTO
BBIPAKEHUS, TO pa3janyue B mpeuKcHO 1 nocThUKCHON (hopMe O1epaTtopoB MHKPe-
MeHTa ¥ JleKpeMeHTa posiBysieTcst. Ecin ucnosb3oBana npedukcHast hopma ornepaTopa,
TO 3HAYEHNEM BBIPAKEHUs SIBJISIETCSI HOBOE 3HaUeHue omnepanaa. Eciu ucrnonb3oBana
noctdukcHasg GopMa orrepaTopa, TO 3HaYeHINeM BbIPAYKEH U SIBJISIETCS CTapOe 3HAYEHTE
otiepania. PaceMoTpuM HEGOIIBITION TTPUMED:

int n,m;
n=100;
m=n++;

B sTOM cirydae mocsie BBIMOJHEHUS KOMAH/ lepeMeHHast n GyieT MeTh 3HaYeHre 101,
a rnepemMeHHasi m — 3HadyeHue 100. IIpu BbITOTHEHMN KOMAH/IBl m=n++ [IepeMeHHAas n
HoJiyyaeT 3HaueHue 101, a IIOCKOJIbKY MCII0Ib30BaHa ocTdhukcHas (Gopma oneparopa
MHKPEMEHTA, TO 3HaYeHKe BBIPAKEHUA n++ PaBHO 100. Takoe 3HaueHUE [10JIyYaeT mnepe-
MeHHas m.

WHoit pe3yabraT BBITIOJHEHNS CAEAYIONNX KOMAHT;

int n,m;
n=100;
m=++n;

O6e repemMeHHbie (n ¥ m) B ITOM CJIydyae UMeloT 3Hauenre 101. [Ipu BbIoJTHEHUN KOMaH-
JIbl M=++N Ha €JIMHUILY YBeJIMUNBAETCs 3HAUEHNe [IepeEMEeHHOM n, a TOCKOJIbKY B KOMaH/1e
m=++n KUCIIOJIb30BaHa NIpepuKcHast (popma orneparopa MHKPEMEHTa, TO 3HAYEHUEM BbI-
PaKeHNA ++n ABJISAETCS YNCJIO 101.

Ciuenyolnryio rpyiiy o0pasyior Jorndeckue oneparopsl (tadsu. 1.3). Ouepangamu Jjio-
TUYEeCKUX OIIEPATOPOB SIBJISIOTCS MePeMEHHBIE U IUTePasbl TUIIA boolean.

Ta6nmua 1.3. Jlornyeckme onepatopsbl Java

OnepaTtop OnucaHue

& Bunapnbtii oniepatop zozureckoe u. Pe3ynsraToM oniepaliii Bujia A&B sBJIsIeT-
cs1 3HAUEHHe true, eciIv 3HAUEHUs1 000UX OTIEPaHIOB A 11 B paBHBI true. B mpo-
THUBHOM cJIy4yae Bo3BpallaeTcs 3Hayenue false

&& Bunapusiii oneparop zozuueckue u (cokparientast popma). Ocob6eHHOCTh
orepaTopa, o0 CPABHEHUIO € OIIEPATOPOM &, COCTOUT B TOM, UTO €CJIN 3HAUCHIE
[IepBOTO OllepaHzia PaBHO false, TO 3HaUEHUE BTOPOTO OllepaH/a He IIPOBepsi-
eTcst
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OnepaTop

OnucaHue

BunapHhbrii onepatop zozuueckoe uiu. PesynsraTtom orepanuu Buga A|B sSBis-
eTcsl 3HAUeHNe true, eCJIM 3HAUYEHUEe XOTsI Obl OJIHOTO U3 OIIEPAH/IOB A 1 B PABHO
true. B mpotuBHOM ciry4yae Bo3BpaliaeTcs 3Hayenue false

BunapHsiii oneparop zozuueckoe uau (coxpautertas popma). Oco6eHHOCTh
orepaTopa, 10 CPABHEHUIO € OLIEPATOPOM |, COCTOHT B TOM, UTO €CJIN 3HAUe-
HUe [IePBOTO OIepaH/ia PaBHO true, TO 3HAYEHKE BTOPOTO OIlepaH/ia He TPo-
BepsieTcst

Bunapmubrit onepatop uckmouarowee unu. PesynsraTom orepannn Bujga ANB
ABJISIETCS 3HAYeHne true, ecjim 3HayeHne 0/{HOro U TOJbKO OJ[HOTO OllePaH/ia
A WU B paBHO true. B mpoTUBHOM ciTyuyae Bo3BpalaeTcs 3HaueHne false

YHapHbIil ontepatop gozuueckoe ompuyanue. PeayisraTtom BeIpaskeHns Buja A
SBJIIeTCS 3HaueHue true, eciu 3HaUeHUe ollepat/ia A paBHoO false. Ecin
3HAUeHUe Ollepania A PaBHO true, TO PE3yJIBTATOM BbIPasKeHUs ! A SBIISIETCS
3HaueHue false

Jlornyeckue onepaTopbl 0OBIYHO MCIOJAB3YIOTCS B Ka4eCTBE YCJAOBUN B YCIOBHBIX
orepaTopax ¥ orepaTopax nukia. Bee oneparops cpaBHenus — 6GuHapubie (Tabu. 1.4).

Ta6nuua 1.4. OnepaTopbl cpaBHeHUs Java

OnepaTtop

OnucaHue

Omnepatop pasro. Pe3ynbsraToM BeIpasKeHns BUjia A==B SABJISETCS 3HAYCHNE
true, ecsin ONepaHbl A 1 B UMEIOT OINHAKOBBIE 3HaUeHNs. B mpoTuBHOM
cJIydJae 3HaYeHUEM SABJIsAeTcd false

Omnepatop ne pasHo. Pe3ybraTroM BbIpaskeHUs BU/A A<B SIBJISIETCS 3HAYCHUE
true, ecsin 3HaYEHME OllepaH/ia A MEHbIlle 3HaYeHus oliepan/ia B. B mpornBHoM
cJIydae 3HadeHueM sisdercs false

Omneparop menvuie unu pasHo. PesyibraToM BbIpaskeHus Bujia A<=B ABJIdeTcCs
3HAYEHHe true, €CIIM 3HAUCHHUE OIlEPAH/a A He OOJIbIIe 3HAUCHUS OePAH/a B.
B nporusnoMm ciryyae snauenuem asjsiercs false

Omneparop 6oavute. Pe3ynbsraTtoM BhIpaKeHNs BUa A>B sIBJIsIeTCS 3HAUEHNE
true, ecJii 3HaYEHIE onepaH/a A GoJIbIle 3HaUYeHUsT oTiepaia B. B mpoTusHoM
cJIy4dae 3Ha4YeHUEM ABJAeTCA false

Omepatop 6oavue unu pasio. Pe3yrsraTtoM BHIPaKeHUsT BUIa A>=B SIBJISIETCS
3HaueHue true, €c/iv 3HaUYEHNE OllepaH/a A He MEeHbIIe 3HaYeHNs orepaH/a B.
B nnpotuBHOM cityyae 3HaueHueM sBsieTcsd false

Omnepatop #e pasno. Pe3yisraTom BeIpaskenus BUia Al =B sBJIsIeTCsI 3HAYEHIE
true, ecsiu oniepaHbl A U B UMEIOT pa3Hble 3HaYeHUsI. B MpoTHBHOM ciryyae
3HaYeHueM gBjdercd false
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OriepaTopbl CpaBHEHUST OGBITHO HCIIOJIB3YIOTCSI COBMECTHO C JIOTHUECKIMH OTIEPATOPAMIU.

JUist MOHVUMaHUST TPUHIUIIOB PaboTHI MTOOGUTOBBIX OTEpaTopoB (Tabu. 1.5) HeobxoaNMO
UMETH XOT$ ObI BIeMEHTaPHbIE TO3HAHMST O IBOMYHOM TIPEICTaBIeHIN yricesr. HarmoMunm
YUTATEJIIO HEKOTOPbIE OCHOBHBIEC MOMEHTBI.

O B aBOWYHOM TIpEICTABICHUN TTO3UIMOHHAS 3aMTUCh YNCTA COMEPKUT HYJIU U €TH-
HUIIBL.

O Crapmuii 6ur (camblii IEPBBIN CJIeBa) ONpPeNessieT 3HaK Ynca. J[Jis HoIoKuTe b=
HBIX YMCEJ CTAPUINT OUT PaBEH HYJIIO, U OTPUIATEBHBIX — €JINHHUIIE.

IlepeBoji U3 ABOMYHON CUCTEMBI CYUCIECHNS OJOKUTEIBHOTO YNCIIA C TIO3UIIMOHHON
samiceio b, b, ... b,b, b, tie mapametpsi b,(k=0, 1, ..., n) MOTYT mpuHUMAaTh 3HaUYEHsT 0
w1, Bermostasiercst tak: b, b, ... b, b, by=0,2"+ b 21 + b,2* + ..+ b, , 2" + D 2",

[l mepeBo/ia OTPUIIATENIHHOTO ABOMYHOTO YNCJIA B /IECSITUYHOE TIPEICTABICHIE TTPON3-
BOJIUTCSI TOOMTOBOE MHBEPTUPOBAHNE KOIa (BCE HYJIM MEHSIFOTCSI HA €/[HUIIbI, A €[IHHUTIBI
MEHSIOTCS Ha HYJIN ), TIOJTyYeHHOE IBOMYHOE YHCJIO TIEPEBO/INTCS B IECTUIHYIO CHCTEMY,
K HeMY ITpUOABJISIETCST €IMHUTIA 1 T0OABJISIETCST 3HAK «MUHYC».

YT06BI OIPEAEIUTh ABOMYHBIN KO A/ OTPUIATEIBHOTO Yicaa (3aJaHHOTO B AeCs-
TUYHOH CHCTEME), MOJLYJIb YUCJIA TIEPEBOIMM B IBOMYHBIN KOJI, HHBEPTUPYEM ITOT KO/
U IprbaBJIsieM eIUHHILY.

Ta6numua 1.5. MNobuToBble onepaTopsl Java

OnepaTtop OnucaHue

& BunapHsiii onepatop nobumogoe u. Pesynsratom BeIpaskeHUs Buja a&b

C IEeJIOYMCJEHHBIMU Oll€paH/laMU a 1 b dBJIETCH 1I€JI0€ YUCJIO. butsl B aTOM
Y1CJIe BBIYUCAAIOTCS] CPaBHEHUEM COOTBETCTBYIOIIUX OUTOB B IIPEACTaBIIe-
HUM 3HAYEHUI o1epanios a u b. Eciu Kaxablil U3 AByX cpaBHUBaeMbIX OMTOB
paBeH 1, To pe3yJibratoM (3HaueHre 6uta) spisercs 1. B mpotuBHOM ciryuae
COOTBETCTBYOIIUIT OUT PaBeH @

BunapHbIii omepaTop nobumosoe uiu. Pe3ynsratoM BhIpaskeHus Buaa a|b

C IeJIOUYMCJIEHHBIMU OllepaH/laMU a 1 b dBJISIETCH 1I€J10€ YUCJIO. buTtsl B aTOM
YICJIe BHIYUCISAIOTCST CPAaBHEHMEM COOTBETCTBYIOIINX OWTOB B MPEACTaBIEHUT
3HAYEHUIT OIepaHIoB a 1 b. Ecii XoTst bl OJIMH U3 ABYX CPaBHUBAEMBbIX OUTOB
paBeH 1, To pesyJibratoM (3HaueHre 6uta) spistercs 1. B npotuBHOM cirydyae
pesyJisTaT (3HaueHre GuTa) paBeH @

BunapHblii oneparop nobumosoe uckuouawuee win. Pe3yibraroM BbIpaKeHUs
BH/Ia @b C 11€JI0YNCIEHHBIMU OTIepaH/IaMU a 1 b sIBJIgeTCs 11e10e Yuca0. buts
B UICJIe-PE3YJIBTAaTe BOIYUCISIIOTCS CPABHEHUEM COOTBETCTBYIONNX GUTOB

B IIPE/ICTABJICHNY 3HAYCHUIT OllepaH/oB a 1 b. Eci ot 1 TOJIbKO OJIMH U3
JIBYX CPaBHUBAEMbIX OMTOB PaBeH 1, TO pe3yJbraToM (3HaueHueM OuTa) sSiBJIs-
ercs 1. B 1poTuBHOM cityuae pesysibraT (3HaueHue GuTa) paBeH @
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Onepatop OnucaHue

~ VYHapHblii oriepatop nobumosas uneepcus. Pe3ynsraTtoM BhIpaskeHHst BUAA ~a
SIBJISIETCSI [[eJI0€ YKCII0, OMHAPHBII KO/l KOTOPOTO MOJIyYaeTcsi 3aMeHoil B 6u-
HapHOM Ko/Ie OTlepan/ia a HyJiel Ha eJUHUIIBI 1 eIMHUIL Ha HYJIH

>> Bunapublii oriepatop cdsuz enpaso. Pe3yisraToM BbIPaKeHUs BUJIA a>>n sIBJIs-
€TCs1 YUCIIO, TIOJIyYaeMOoe CABUTOM BIIPABO B OMHAPHOM IMPECTaBJIEHU TI€PBO-
O OllepaH/Ia a Ha KOJIMYECTBO OGUTOB, OIIPEE/ISIEMbIX BTOPBIM OIIEPAH/IOM N,
WcxonHoe 3HaYeHue epBoro orepan/ia pu 3ToM He MeHsercs. Muaaiime
OUTBHI TEPSTIOTCS, @ CTAPIINE 3AMOJHSIIOTCS 3HAYEHUEM 3HAKOBOTO OUTa

<< Bunapusiii onepatop cdeue 61e60. Pe3yibraToM BbIpaskeH sl BUIA a<<n SIBJIsI-
€TCsI YHCII0, MOTyIAeMOe CIBUTOM BJIEBO B GUHAPHOM IPECTaBICHUH TIEPBOTO
OTlepaH/ia a Ha KOJUYECTBO OUTOB, OTIPE/IEISIEMBIX BTOPBIM oriepaniom n. Vc-
XOJIHOE 3HAYEHME [IEPBOTO OIIEPAH/IA IPU HTOM He MeHsteTcst. Mutajiiiue 6uTh
3aII0JIHATIOTCS HYJISIMU, & CTapIIe TepsIoTCs

>>> Bunapublii onepatop 6essnaxosuiii cosuz 6npago. Pe3ybratoM BbIPaKeHUs!
BHJIA @>>>N ABJISAETCA YHUCJI0, TOJIY4aeMOoe C/IBUTOM BIIPABO B TIO3UIIMOHHOM
MPEICTABIEHIHN [IEPBOTO OMIEPaH/Ia a Ha KOJINYECTBO OUTOB, OTIPE/IETISIEMBIX
BTOPBIM O1lepan/ioM n. VlcXoiHOe 3HaueHe TIepBOTo OTEPaH/Ia TIPU 3TOM He
MeHsiercst. Mutajiiie GUThI TEPSIIOTCST, @ CTAPLINE 3AIIOJIHSIIOTCS HYJISIMU

HA 3AMETKY

[nsi GMHapHbIX NOBGUTOBLIX OMepaTopoB (Kak M Ans apudMETUYECKUX) CYLLECTBYHOT

x COCTaBHble onepaTopbl NpucBanBaHus. Tak, Bblpa)eHne BuAaa a&=b SBNSETCS 3KBU-
BasieHTOM (C MOMpPaBKOM Ha NpuBeAeHME TuMa) KOMaHAbl a=a&b, BblpaxeHne a”=b
3KBMBANIEHTHO KOMaHAe a=a”b, U Tak ganee.

[TommuMo TIepeuncsieHHBIX BBITIIE OMEPATOPOB, B Java ecTh eIMHCTBEHHBIN mepHapbiil
onepamop (y otiepatopa Tpu omepanaa). GopManbHo omepatop 0603HAUAETCST KAk ?:.
Cunrakcuc BbI30Ba 9TOTO ollepaTopa cJielyIonuii:

yCﬂOBMe?BHaHeHMe:BHEHGHMG

[TepBBpIM OIlepaHIOM yKa3bIBAETCA HEKOTOPOE ycioBue (BbIpasKeHre, BO3Bpaliaoiee
Jloruueckoe 3Hadenue). Ecim ycioBre nCTUHHO (3HaUeHne true), TepHAPHBII 011epaTop
pe3yJIbTaToOM BO3BpalllaeT 3HayeHue, YKa3aHHOe 110cje BOIIPOCUTEIbHOTO 3HaKa. Ecin
yCJIOBHE JIOKHO (3HaueHue false), TePHAPHBIN OMEPATOP Pe3yJIbTaTOM BO3BpAIlaeT
3HaYeHue I0cJIe JBOeTOUHSI.

noaPOBHOCTH

Heckonbko 3amMeyaHuii Mo MoBody onepaTtopa npucBavBaHus =. B Java onepatop
npucBavBaHNS BO3BpaLLAeT 3HadeHne. KoMaHza Buaa x=y BbINOSHAETCS Ceayowmm
06pa3oM: BbIYMUCISETCS 3HAYEHME y MU OHO 3amnMCbiBAETCS B MEPEMEHHYIO X. DTO Xe
3HaYeHUe SBNSIETCS 3HAYEHNEM BCEr0 BblpaXkeHus x=y. [103TOMy AOMNYCTMMON SBNSIETCS,
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HanpuMep, KOMaHAa BWUAa x=y=z. B 3TOM c/yyae 3HayeHne nepeMeHHol z NpucBanBa-
€TCsl CHayasia NepeMeHHON y, a 3aTeM 3HayeHue BblpaXkeHUsl y=z (OHO e 3HaueHne

NMepeMeHHoN y) NpUCBanBaETCs NEPEMEHHON X.

B Tab1. 1.6 npuBeieHbl JaHHbIe O TIPHOPUTETE PA3TMYHBIX ONEPATOPOB B Java.

Ta6nuua 1.6. MNpuoputeTbl onepatopos B Java

Mpuopurer OnepaTtopbl

1 Kpyenvie cxobxu (), keadpammwvie ckobku [ ] 1 OIIEPATOP <MOUKA»>
2 Huxpemenm ++, dexpemenm - -, nOOUMOBAS UHBEPCUSL ~ W JIOZUHECKOe Ompuuanue
3 Ymnoocenue *, denenue / n evruucrenue ocmamea %
4 Cnoorcenue + u goruumaiiue -
5 T10OUTOBBIE COBUZU >>, << T >>>
6 Bonve >, 6oaviue um pasho >=, Menvlie Ul PpasHo <= N MeHvlle <
7 Pasno ==u ne pasno '=
8 IHobumosoe u &
9 Ilo6umosoe uckuouaiowee uiu ™

10 IHobumosoe unu |

11 Jlozuuecroe u &&

12 Jlozuueckoe unu | |

13 Tepruapnwiii onepamop ?:

14 Ilpucsausanue = u cocmasHvle onepamopvL BUIa op=

OmnepaTopbl paBHBIX NPUOPUTETOB (32 MCKJIIOYEHNEM MPUCBANBAHNS) BBITOJHSIIOTCS
cleBa HanpaBo. B ciydasx, Korja BOSHUKAIOT COMHEHMS B IPUOPUTETE ONEPaTOPOB
U TI0CJIe/I0BATENBHOCTH BBIYMCAEHUS BhIPAsKEHUIT, PEKOMEH/LY€TCSI CTIOJIb30BaTh KPYT-
JIbIE CKOOKU.

Ncnonb3oBaHUe OCHOBHbIX ONepaTopoB

[lanee paccMOTPUM HEKOTOPbBIE 3a/1a4¥, KOTOPbIE MJLTIOCTPUPYIOT BO3MOXKHOCTHU Java

TOBapI/IH_[y TaM YeJOBEK TOBOPUT, YTO OH MHO-
IJIaHETAHWH. Ha[[O YTO-TO JI€/IaTh.

us k/¢p «Kun-03a-dsza»

U crienupuKy CUHTAKCHICA 9TOTO S3bIKA.
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Moner Tena, 6poLIEeHHOro Nog yrsioM K ropu3oHTy

CocTaBUM TIPOTPaMMY JIJIsT BBIYUCIIEHISI KOOPANHAT TeJia, OPOIIEHHOTO MO/ YTJIOM K IO-
pusonry. [losaraem, 9T0 M3BECTHHI Macca TeJsa m, HadaibHas CKOPOCTh V, yroJt o, oz
KOTOPBIM TeJIO OPOIIEHO K TOpU30HTY. KpoMe Toro, cunuTaeM, 4To Ha TeJIO IeHCTBYET CHIa
COMPOTUBJIEHSI BO3IyXa, TI0 MOJLYJIIO TIPOMOPIIMOHAIBHASI CKOPOCTHU TeJIa 1 HAIIPABJIEH-
Hasl IPOTUBOIIOJIOKHO K HATIPABJIEHUIO TosieTa Teja. KoadduitmeHT nponopirnoHaib-
HOCTH JIJIST CHJIBI COTIPOTUBJIEHUS BO3/IYXA Y TAKIKE CUUTAEM U3BECTHBIM.

B IIporpaMme MCIT0JIb3yEM N3BECTHOC aHAJTUTUYECKOE pelIeHne 1JIs 3aBUCUMOCTEN KOOp-
AWMHAT TeJia OT BpEMEHUN. B YaCTHOCTHU, AJIA FOpI/ISOHTaJIbHOfI KOOp/IMHATBI (paCCTOHHI/Ie
OT TOYKH 6pOC3.HI/IF{ J10 TeJia BAOJIb I‘OPI/IBOHTB.JII/I) nMeeM 3aBUCHUMOCTD:

x(t)= M[i - exp(—y—tD.
Y

m

[l BepTKaIbHOM KOOPAWHATHI (BBICOTA Tesia Ha/l TOPU3OHTATbHON MTOBEPXHOCTHIO)
3aBUICHMOCTb CJIEAYIOTIA:

()= MV sin(@yr+ mg)@_exp(_ﬁj]_@.
y2

m Y

31ech yepe3 g 0003HAYEHO YCKOPEHUE CBOOOIHOTO MA/IEHUsT. DTUMHU COOTHOIIEHUSIMU
BOCIIOJIb3YEMCS TIPU CO3/IAaHUU MTPOrpaMMbl (JIUCTUHT 1.4).

JinctuvHr 1.4. BoluncneHme koopamHart Tena

// CTaTu4eckuit umnopT:

import static java.lang.Math.*;

class Demo{

public static void main(String args[]){

// YckopeHue cBOGOAHOrO najeHua:
final double g=9.8;
// Yron K ropusoHTy (B rpagycax):
double alpha=30;
// Macca Tena (B Kunorpammax):
double m=0.1;
// KosdppuumeHT conmpoTuBnenus Bospyxa (H*c/m):
double gamma=0.1;
// CkopocTb Tena (M/c):
double V=100.0;
// Bpems (B cekyHAax):
double t=1.0;
// KoopauHaThl Tena (B meTpax):
double x,y;
// NepeBof rpafycoB B pajuaHbl:
alpha/=180/PI;
// BbldMCneHne KoopAMHaT:



44 naBa 1. OcHoBbI Java

x=V*m*cos (alpha)/gamma*(1-exp(-gamma*t/m));
y=m*(V*sin(alpha)*gamma+m*g)/gamma/gamma*
(1-exp(-gamma*t/m))-m*g*t/gamma;
// BbiBOA WMHOpMaLMM HA ISKpaH:
System.out.println(
"KoopanHaTbl Tena gna t="+t+" cek:\nx="+x+
" m\ny="+y+" m");
System.out.println("NapameTpsi:");
System.out.println(
"Yron alpha="+alpha/PI*180+" rpaaycoB"
)s
System.out.println("CkopocTb V="+V+" m/c");
System.out.println(
"KoadduumeHT conpoTuBneHns gamma="+gamma+" H*c/m"
)5

System.out.println("Macca Tena m="+m+" kr");

B pesyibraTe BBITIOJHEHNUST TIPOTPAMMBI TIOSIBJISTIOTCST TAKUE COOOIIIEHST:

Pe3ynbTaTt BbINOMIHEHUSA NPOrpaMmbl (U3 NUCTUHra 1.4)

KoopauHaThl Tena gna t=1.0 c:
X=54.74324621999467 ™
y=28.000809417947753 ™M

MapameTpsbl:

Yron alpha=30.0 rpaaycos

CkopocTb V=100.0 m/c

KoadduumeHT conpoTuBneHna gamma=0.1 H*c/m
Macca Tena m=0.1 kr

MaremaTnueckme Q)yHKHI/H/I UL BBIYMCJICHWS CUHYCa, KOCMHYCa 1 9KCITOHEHTDI peaJin-
30BaHbI KaK CTaTUYeCKIE METO/IbI B Kracce Math. Mbl HCITIOJIb3YyEM CTaTUYeCKUi HUMIIOPT
METO/ZI0B U3 /TaHHOI'O KJlaCcCa.

noaPOBHOCTH

Knacc Math goctyneH B nporpamMme v 6e3 umnopta. CTaTUYeckunii UMNopT Mbl UCMOSIb-
3yeM 415 Toro, YTobbl He yKa3blBaTb Ha3BaHWe KJlacca npu Bbi30Be METOAOB. [pyrMu
CrioBaMM, ec/in 6bl Mbl HE UCTOIb30BaNM CTAaTUYECKUI UMIMOPT, TO METOAbl M3 Knacca
HaM npuLwiock bl Bbi3biBaTb B opMaTte Math.sin(), Math.cos() u Math.exp().

Kpome cTaTuyecknx MeToAoB, B Klacce Math onmcaHa KOHCTaHTa PI CO 3Ha4YeHueM
uncna n = 3,141592.

ITporpamma mpocTast: 00bABISETCS HECKOJIBKO TIEPEMEHHBIX, KOTOPBIM ITPH 00bSIBJIEHUH
Cpasy IPUCBAMBAIOTCS 3HAYeHUsT (HaYaIbHast CKOPOCTbH V, YroJl B rpamycax alpha, mom
KOTOPBIM GPOIIEHO Tesi0, K0a(h(MUIUEHT COMPOTUBIIEHS gamma, 2 TAKJKE Macca Tejiam).
Ycekoperue cBOOOTHOTO MAJIEHUS PEATUBYETCST Yepe3 KOHCTAHTY g (OITMCaHa ¢ KJIFOYEBBIM
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cioBoM final). [lepemennas t ompenesiseT MOMEHT BpEMEHH, /1711 KOTOPOTO BBIYMCIIS-
10TCS KOOPAUHATHI TeJia. [lepeMeHHbIe X U y TTpe/THa3HAYCHBI /7T 3aMMCH B HUX 3HAYCHU
KoopauHar Tesa. [locse mpucBanBaHUA 3TUM MTePEMEHHBIM 3HAUYEHUS PEe3yIbTaThl BbI-
YUCJIEHUH BBIBOJIATCS HA AKPaH BMECTE C IOTIOTHUTEIbHON HH(pOpPMAIIeii 0 Macce Tea,
HavaJbHOU CKOPOCTU U TaK Jajee.

HA 3AMETKY
x 3pech v panee AN yoobcTtsa BOCNPUATUS UHPOPMALIMN HEKOTOPBIE CIIULIKOM [/IMHHbIE

KOMaHZbl pa3buTbl Ha HECKOMBKO CTPOK. [NogobHoe AoNyCTUMO, KOA NpW 3TOM OCTaeTcs
pabounm.

BbluMClieHMe CKOPOCTU Ha MapLupyTe

B caenytotieii mporpaMme BHIYUCISIETCSI CKOPOCTD JIBUKEHUST aBTOMOOWIISI HA MapIII-
PYyTe, €CIIM U3BECTHO, YTO aBTOMOOMIIb IBUKETCS € TIOCTOSIHHOM M3BECTHON CKOPOCTHIO
MEXKIy TyHKTaMu A U b, paccTOSTHUE MEXK/IY KOTOPBIMHU TOKe U3BecTHO. /lamee aBTo-
MOOWJIb IBUKETCST OT TiyHKTa b /10 yHKTa B (paccTostHue MEXK/y MyHKTaMU U3BECT-
HO) C IIOCTOSIHHOM, HO HEM3BECTHON CKOpPOCThIO. Ee HeoOX0AMMO BBIYUCIUTD, €CIU
M3BECTHA CPEIHSS CKOPOCTD JBUKEHUsI aBTOMOOWIISI Ha MapIipyTe oT myHKTa A 10
nyHkTa B (depe3 nyHKT ).

Ecnu paccrosinue meskay nynkramu A u b 0603HaunTh yepes S, paccTossHue MEK/Y
nyHkramu b u B — depes §,, CKOPOCTb JIBM)KEHUS HA 9TUX y4aCTKaX — COOTBETCTBEHHO
yepes V, u V,, cpe/IHIOI0 CKOPOCTD JIBUKEHNS Ha MapuIpyTe — yepe3 V, ToO HeM3BeCTHYIO
CKOPOCTb V, IBMIKEHMS HA MapIIpyTe oT b 10 B MOKHO BBIYUCJIUTD 110 (hopMmyJie:

—_ 52
_S,+52_i'
Vo,

v,

HpO6JI€Ma, O/IHaKO, B TOM, YTO BbIYMCJIEHHOE 110 JIAaHHOU (bOpMYJIe 3HauyeHune /1j1s1 CKOpo-
CTH MOJKET OKa3aTbCA OTpUILlaTE/IbHDbIM. Ha camowm jieste 10 03HaYaeT HEBO3MOKHOCTD JIJIsT
aBTOMOOUJISA UMETh YKa3aHHYIO CPE€/IHIOI0 CKOPOCTb. ﬂpyFI/IMI/I CJIOBaMH, /1ayKe eCJIn ObI
aBTOMOOUJ/Ib MTHOBEHHO IepeMecTuJICA N3 IMyHKTa bB ITYHKT B, OH HAaCTOJIbKO M€/IJIEHHO
ImpoexaJt HepBbII'/JI Y4aCTOK, 4TO CpeaHAA CKOPOCTb HUKAaK HE MOJKET OKa3aTbCA paBHOI'/JI
YKa3aHHOMY 3HA4Y€HMUIO. VyTeM 910 06CTOATENLCTBO IIpH HAllMCaHWU KO/Ia.

HekoTopbie 3aMeuaHisl KacarTCsl CAMOTO TIPOIECca BBIYMCICHUs CKOPOCTH. YI0GHO
PasOUTh IPOIECC BBIUNCAEHUI Ha HECKOJIBKO TAIOB. B 4acTHOCTH, pasyMHO MpeiBapu-
TEJTHHO BBIYMCIUTD BPEMsT IBUKEHS aBTOMOOMIIS TI0 BeeMy MapuipyTy 7= (S, + 5,)/V,
a Tak’ke BpeMs JIBIDKEHUS 10 TIepBOMY y4acTky ¢ = §,/V,. 3aTeM MCKOMYIO0 CKOPOCTb
MOXKHO paccuntath 1o popmyre V,=S8,/(T — t). B nucrunre 1.5 npuseieH KoJ /7151 BbI-
YHCJIEHUS CKOPOCTH JBVIKEHUST aBTOMOOMIIS.
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JinctuHr 1.5. BbluncneHme CKOpocTu aBTomobunsa
class Demof{
public static void main(String args[]){
// PaccTosHue mexay obbekTamu (KM):
double S1=100;
double S2=200;
// CKOpoCTb Ha nepBoM y4acTke (KM/4):
double V1=80;
// CpepHaa ckopocTb (KM/4):
double Vv=48;
/* CKOpoCTb Ha BTOpPOM y4yacTke, obuee Bpemsa ABUXEHUA
N BpeMA ABWXEHMA Ha MNepBOM y4vacTke:*/
double V2,T,t;
// Obwee Bpems ABuxeHUa (4):
T=(S1+S2)/V;
// Bpemsa ABWXeHUA Ha nepBOM y4yacTke (4):
t=S1/V1;
// CKOpOCTb ABUXEHWA Ha BTOpPOM y4vacTke (KM/4):
V2=T>t?(S1+52)/(T-t):-1;
System.out.println("CkopocTb Ha BTOpoMm y4yacTke:");
// Pe3ynbTaT:
System.out.println(
V2<0?"3To HeBO3MOXHO!":V2+" km/4"

)5

Pe3yJIbTaT BBIITIOJTHEHUA ITPOTrPpaMMbI UMEET C]IeLIyIOH.[I/Iﬁ BU/I.

Pe3synbTaT BbINO/MIHEHUS NporpaMmbl (M3 nucTuHra 1.5)

CKOpOCTb Ha BTOPOM y4acTKe:
60.0 KM/4

Eciin usmeHnTh 3HaYeHme cpeiHeil ckopocTu (TiepeMerHast V) Ha 240 win 6oaibliee (Tipu
HEM3MEHHBIX TIPOYHX TAPAMETPaXx ), MOTYIUM HHOE COOBIIEHHE:

Pe3ynbTaT BbiNOJIHEHUS NporpaMMbl (M3 NMMCTUHra 1.5)

CKOpOCTb Ha BTOPOM y4vacTke:
3TO HEeBO3MOXHO!

3HaueHne CKOPOCTH Ha BTOPOM YYaCTKe B IIPOrpaMMe OTIPEIEISIeTCSI ¢ ITOMOIIIBIO TePHAp-
HOTO ollepaTopa KOMaH/01 V2=T>t? (S1+52)/(T-t) : -1. TepHapHbIii ortepaTop 3/1€Chb He-
00XOINM UCKITIOYUTETBHO C OZHOH 1eTIO: TIPEAOTBPATUTE BO3MOKHOE JIeJIEHIEe HA HOJTb
IIPH YCJIOBUH, YTO 3HAUEHUSI TePEMEHHBIX T 1 t coBIatatoT. Eciiu 0011iee BpeMst JIBUKEHIST
TIPEBBITIIAET BPEMST IBIKEHUS TI0 IEPBOMY YIACTKY, 3HAUEHNE CKOPOCTH AaBTOMOOHIIST Ha
BTOPOM YYaCTKe BBITHCIISETCS IO IPUBEACHHOI BhItIe (hopmyte. Ecam nannoe yciosue
He BBIIIOJIHAETCs, TO llePeMeHHON V2 [IJI1 CKOPOCTU Ha BTOPOM y4acTKe IIpUCcBauBaeTcs
(hopmabHOE OTPUIIATEIbHOE 3HAUeHNe -1. B 3aBHCHMOCTH OT 3HaUEHUs IIepeMeH-
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HOM V2 ji100 BBIBOAUTCST MH(DOPMAIINST O BBIYUCIEHHOM 3HAYEHUH CKOPOCTH Ha BTOPOM
yuacTke, JUO0 MOSBJIAeTCs coo0IeH e "3To HeBo3MoxHO ! . MbI UCIIOJIb3yeM KOMaH/Ly
System.out.println(V2<@?"3To HeBo3MOXHO! " :V2+" KM/4"), B KOTOPOU apryMEHTOM
MeTony println() mepesaHo BbIpaskeHne V2<0?"3To HeBo3MoxHo! " :V2+" km/4". B Hem
HCTIO/Ib30BaH TePHAPHBIN omepatop. [Ipu oTpuiiatesibHOM 3HAUEHUN TTIEPEMEHHON V2
BO3BPpAIIAETCA TEKCTOBOE 3HAYEHNE "ITO HeBO3MOXHO ! ", a B IPOTUBHOM CJIy4yae BO3Bpa-
I[AETCS TEKCTOBOE 3HAYEHHUE, KOTOPOE MOJIydaeTcst 0bbenHeHneM (1 peodpa3oBaHieM
K TEKCTOBOMY (hOpMaTy) 3HAUEHUS CKOPOCTH U HAJITUCH " KM/4".

Op6uTa cnyTHMKa

Crenmytomiast 3aa9a WITIOCTPUPYeET paboTy ¢ Gompimimu uncaamu. COCTOUT OHA B BbI-
YKCJIEHUY BBICOTBI OPOUTHI CITY THUKA HAJl TOBEPXHOCTHIO 3€MJIH, €CJTH H3BECTHBI Macca
U pafinyc 3eMJTH, a TAKKe TePHo/ 0OpaIeHnst CITyTHUKA BOKPYT 3eMyit. B yactHocTH,
MCIIOJIb3yeM TaKne 3HAUYEeHUST YHUBEPCAJbHON TPaBUTAIIMOHHON MOCTOSTHHOW, MacChl
3eMJIN 1 painyca 3eMJIu:

YHuBepcasibHast TpaBUTAIIMOHHAS TocTosTHHAST: G = 6,672 x 1011 (H M2 /kr?).
Macca 3emm: M = 5,96 x 10 (xr).
Pamnyc 3emun: R~ 6,37 x 108 (m).

Eciu uepes T 0603HaunTh Heproi oOpaileHus: CyTHUKA (B CeKyHIax), TO BbicoTy H
CITyTHHMKA HAJl TIOBEPXHOCTHIO 3€MJIM MOKHO BBIYUCJIUTB 110 (hOpMy.Ie:

_ 4| GMT”

H
4’

R.

CootBeTcTBYIONNI KO/ TPpUBeieH B ucTuHTe 1.6.

Jinctmur 1.6. Op6buTta cnyTHMKa

// CTaTuyeckuit umnopT:
import static java.lang.Math.*;
class Demo{
public static void main(String args[]){
// TpaBuTauuMoHHas nocTosHHas (HM"2/kr”2):
final double G=6.672E-11;
// Macca 3emnu (Kr):
final double M=5.96e24;
// Papmyc 3emnu:
final double R=6.37E6;
// Nepuop obpaweHus cnyTHuka (4):
double T=1.5;
// BblcOTa Hah MOBEPXHOCTbi:
double H;
// NepeBon B CeKyHZAbl:
T*=3600;
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// BbicoTa B MeTpax:
H=pow(G*M*T*T/4/PI/PI, (double)1/3)-R;
// BblcoOTa B KMAOMETpaxX C TOYHOCTbI A0 TbICAYHbIX:
H=(double)round(H)/1000;
// BbiBOA pe3ynbTaTa Ha 3KpaH:
System.out.println(

"BblicoTa OpbUTHl cnyTHUKA: "+H+" KM

)5

B pe3yJabTaTe BbIIIOJITHEHNA ITPOTrPpaMMBbI ITIOJIyYaeM CJIeyIoliee:

Pe3ynbTaT BbiNOJIHEHUS NporpaMMmbl (M3 NMMCTUHra 1.5)

BbicoTa opbuTbl cnyTHuKa: 277.271 km

[Ipu mHUIMaTU3aUN TTepEMEHHBIX, OTIPEAEISIONINX TTapaMeTPhl 3eMJIU 1 3HaUYeHHe
IPaBUTAIMOHHON TTOCTOSTHHOM, UCIIOJIb3YeTCsT (DOPMAT ITPEZICTABJIEHNS YMCesl B BU/IE MaH-
THCCHI U 3HAYEHU TI0KasaTes crernern (rmocJie Jutepsl E uin e). [TockoabKy Bpemst 06-
parenus ciiyTHUKA (TlepeMeHHast T) 3aj1aeTcs B 9acax, /I TIepPeBo/ia B CEKYH/IbI UCTTOJTh-
3yeM KOMaH/1y T*=3600. BricoTa BerumcseTcs ¢ moMoIbio KOMaH/Ibl H=pow (G*M*T*T/4/
PI/PI, (double)1/3)-R. 3/1eCh MbI UCIIOJIb30BAJIN CTATHYECKUI METOJI, pow( ) M3 KIacca
Math 717151 BO3BeIeHMsT ynca B cTenieHb. [lepBbiM apryMeHTOM yKa3bIBaeTCs BO3BOANMOE
B CTeTIeHb YUCJI0, BTOPHIM — MOKa3aTesb creneHu. [locKkombKy B IIporpaMMe NCoJib30BaH
CTaTUYECKUH UMITOPT METO/I0B KJiacca Math, To Tpu BbI30oBe MeTo/1a pow () (KaK 1 IIPOYNX
CTATUYECKNX METO/IOB M3 ATOTO KJIacca) MOXKHO SIBHO He yKa3bIBaTh KJjacc Math. Takske
MCITOJTh30BaHA KOHCTaHTa PI (ITOJTHAS CChLJIKA HA KOHCTAHTY MMeeT B/ Math.PI) s
yucsaa . Kpome Toro, mpy BeIYNCIEHNN TIOKA3aTesIs CTeTleHn (BTOPOl apTyMeHT MeTo/1a
pow() co 3HaueHuneM 1/3) mensarcs aBa 1esIbIX YMCJIa, a 10 YMOJTYAHWIO TaKoe /leJieHue
BBIIOJIHSETCS Halles10. IToObI [eJIeHIe BBITOIHSIOCh KaK 00bIYHOE (He 1eJI0UUCIeHHOE),
HCII0JIb30BaHa MHCTPYKLMS (double).

ITocie BBIYMCIIEHUS 3HAYEHIST IEPEMEHHOM H TIOJTydaeM BBICOTY OPOUTBHI B MeTpax. 3a-
TeM C ITOMOIIBIO MeTo/1a round () 13 KJylacca Math 3To 3HaUeHMe OKPYTJIsieM (/10 TeT09HC-
JIEHHOTO) U JIEJIUM Ha 1000 JIJisl BBIYNUC/ICHIS] 3HAUCHUST BBICOTHI OPOUTBI B KHIIOMETPAX.
[Tockonbky MeToz10M round() Bo3BpamaeTcs IeJioe Yucso, Ipu JAeJeHUH 3TOT0 Ynca
Ha 1000 110 yMOJYaHNIO TaKKe BBITIOJIHSeTCs jesieHne Hatesno. [losTomy nepes BbI-
pakeHWeM yKa3zaHa UHCTPYKINSA (double), B pe3ysbTaTe 9eTro 3HaUYEHUE TePeMEHHON H
TIoJIydaeM B KUJIOMETpPaX C TOYHOCTDBIO /10 COTBIX, TO €CTb TOYHOCTDH OP6I/ITI>I BbIYNCJIACTCA
C TOYHOCTBIO 10 METPA.

KoMnnekcHble uncna

PaccMoTpuM niporpammy, B KOTOPO# BBIYUCISIETCS TIEJIOUNCICHHAS CTETIEHb KOMIIJIEKC-
HOTO umcya. HamoMHUM, YTO KOMTIJIEKCHBIM Ha3bIBAETCS YMCJO BUJA Z = X + iy, T1E
X Uy — IeficTBUTENbHbIE YHCJIa, a MHUMas exunniia i2 = —1. Benmnunna Re(z) = x HaswI-



/crnonb3oBaHMe OCHOBHbIX OMNepaTopoB 49

BaeTcs JIeHCTBUTETHbHON YacThIo KOMIIJIEKCHOTO YnCJIa, a BesmynHa Im(z) =y — MHUMOI.

MojLy/IeM KOMILIEKCHOTO YICJIa HA3BIBACTCS JICHCTBUTE/IbHAS BETHUNHA 7' =+/X” + .
Kaskmoe KoMIIIeKCHOE YMeIo MOJKET OBITH TTPEAICTABIEHO B TPUTOHOMETPHUYECKOM BUIE
z=rexp(ip) =rcos(¢) + irsin(@), re MOyIb KOMIJIEKCHOTO YUCTA ¥ 1 aPTYMEHT ¢ CBSI-
3aHbI € IEHCTBUTETHHON X © MHUMOH i YaCTSIMU KOMILIIEKCHOTO YHCJIa COOTHONIEHUSIMU

x=rcos(p) my=rsin(e).

EcJiit KOMILIEKCHOE YUCII0 z =X + iy HEOOXOAUMO BO3BECTH B I[EJIOUUCIEHHYIO CTEIIEHD 71,
PE3YJIBTATOM ABJISETCS KOMILIEKCHOE YUCT0 2" = r'exp(ing) = r'cos(ng) + ir'sin(ne).
ITUM COOTHOIIIEHUEM BOCIIOIB3YEMCS B IPOTPaMMe JIJIst BBIYUCIEHUS 11€JI0YNCTEHHOM
CTereHn KOMIIeKCHOTO unca. [Iporpamma mpesicrasiena B iuctunre 1.7.

Jinctuur 1.7. Bo3BeaeHne KOMMJIEKCHOIO YMC/a B CTeNeHb

import static java.lang.Math.*;
class Demo{
public static void main(String args[]){
double x=1.0,y=-1.0;
int n=5;
double r,phi;
double Re,Im;
r=sqrt(x*x+y*y);
phi=atan2(y,x);
Re=pow(r,n)*cos(n*phi);
Im=pow(r,n)*sin(n*phi);
System.out.println("Re="+Re);
System.out.println("Im="+Im);

B nporpamMmMe Ha OCHOBaHUM /IEHICTBUTEIHHON (TIepeMeHHast X) 1 MHUMOH (TiepemMeH-
Hag y) 4aCTU UCXOAHOTO KOMILJIEKCHOIO YMCJIa BLIYUC/IAETCS MOALYJIb (llepeMeHHas r)
u apryMeHT (1iepeMeHHas phi) aTOro umcya. 3aTeM BBIYMCISETCS JeHCTBUTETbHAS
(nepemenHast Re) nu MHUMas (rlepeMeHHast Im) YacTh KOMIJIEKCHOTO YMCa, KOTOPOe
1I0JIy4aeTCs BO3BeleHueM B 11eJI0YUCIEHHYIO CTelleHb (IlepeMeHHas n) UCXOAHOIO YUC-
Ja. Juig BbluMcJieHus KBaJpaTHOrO KOPHS UCII0/Ib30BaH cTaTU4eCKUil MeTos sqrt () u3s
KJj1acca Math. ApryMeHT KOMIITIEKCHOTO YHCJIa BBIYUCISIETCS € TTOMOTI[BIO CTATHIECKOTO
MeToj[a atan2 () U3 3TOTO Ke Kaacca. ApTyMEeHTaMU MeTOLy atan2 () mepearoTcst Opan-
HaTta u abCrmeca TOYKN Ha TIIOCKOCTH, a Pe3YILTATOM METO/l BO3BPAIAET YTOI MEKIY
0CBIO aBCIINCC U JTyIOM B HATTPABIEHNH HA TOUKY. ITO O3HAUAET, UTO ECITU MBI TIEPETATTNM
METO/Ly MHUMYIO 1 JIEHCTBUTEIBHYIO YaCTh KOMILJIEKCHOTO YHCJIA, TO PE3YJIBTATOM OyIeT
apryMeHT KOMILIEKCHOI'O YUCJIA.

HA 3AMETKY

KoMnniekcHoe YMCio MOXHO MPEeACTaBUTb Kak TOUKY Ha MIOCKOCTU. [eiACcTBUTENbHAS
YacTb YMCNa ONMpeAEnsieT ropU3oHTasNbHYI0 KOOPAMHATY ToukM (abcumcca). MHUMas
YacTb YMC/a onpeaenseT BepTUKabHYO KOOpAMHATY Touku (opauHaTa). PacctosHue
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OT Havasna KoopAMHaT A0 TOUKM OMpeaesnisieT MoAy/b YMCA, @ apryMEHT uucia paBeH
yriy mMexay ocbto abcumcce (ropusoHTanbHasi KOOpAMHATHAs OCb) U JIyUYOM, KOTOPbIiA
BbIXOAMT U3 Hayana KoopAMHAT B HaMpaB/eHWUN Ha TOUKY.

Bossezienne B 11€J104MCIEHHYIO CTEIIEHD BBITIOJHSIETCS C TTIOMOIIBIO CTATUYECKOTO Me-
Toma pow() (TepBBII apTyMEHT — BO3BOAMMOE B CTETIEHDb YKUCJI0, BTOPON apTyMEHT —
CTeleHb, B KOTOPYIO BO3BOIUTCS YNCJIO).

ITocse BhITIOIHEHMST BCEX HeO6XOI[I/IMbIX PpacyeToB IOJIydaeM:

Pe3ynbTaT BbiNOJIHEHUS NpOrpaMMmbl (M3 NMCTUHra 1.7)

Re=-4.000000000000003
Im=4.000000000000001

CHpaBe[[JII/IBOCTI/I paauy caenyeT OTMETUTD, YTO I pa6OTbI C KOMIIVIEKCHBIMU YN CJIaMH
BCE€ JKe JIy4Ille NCII0JIb30BaTh KJIaCCbl 1 OOBEKTHL.

Mpbirarowmin MAUNK

Yipyruii Mstauk GpOCaioT O/ YTIIOM K TOPU30HTY € HEKOTOPOH HAYaTHLHON CKOPOCTHIO.
[Tpu majienny MsTYMKa Ha POBHYIO TOPU3OHTAIBHYIO TIOBEPXHOCTH TIPOUCXOIUT YIIPYTOE
OTOMBaHIE, TAK YTO TOPUIOHTATHHAST COCTABJISIONAST CKOPOCTH MIINKA He MEHSIETCS,
a BepPTUKAJIbHAS MEHSIETCs Ha TIPOTUBOTIONOKHYIO. I IpeicTaBienHast naree mporpaMma mo-
3BOJISIET BBIYMCIIATD MOJIOKEHME (KOOPIMHATHI ) MSTIMKA B IIPOM3BOJTBHBIN MOMEHT BDEMEHH.

Mpbi Bocmiosib3yeMcsi TeM, 4TO eCJid B HauaJbHbIli MOMEHT BpeMeHH (11pH ¢ = 0) CKOpocTh
MsYMKa IO MOZLYJIIO paBHA V, a yroJ K TOPU30HTY paBeH o, TO 3aKOH JIBUKEHUS JIJISI TO-
PHUBOHTAIBHON KOOPUHATHI MMEET BU/]L

x(t) =tV cos(a).

IIJIH BepTHKaJ’IbHOfI KOOPpAMHATBI COOTBETCTBYIOIAA 3aBUCUMOCTD MOJKET OBITD 3aI11-
CaHa TakK:

y(O) = (- DVsin(a) - gt - 1)*/2.

3nech uepes T 0603HAUEHO BPEMST TTOCJIEIHETO HA TAHHBIH MOMEHT yapa O 3eMIIO.
[TockosIbKY BpeMsi MeX/IY yAapaMu MOKeT ObITh omnpeneneto kak T, = 2V sin(a)/g,
T=T,[t/T,]. B nannom cirydae KkBapaTHbie CKOOKU 03HAYAIOT BHIYUCJIEHIE 11€JI0M 4acTh
OT BHyTpeHHero BbipakeHus. COOTBETCTBYIOININIA KO/ 1IpejicTaBsieH B auctunre 1.8.

JinctmHr 1.8. Mpbirarowmini MAYUK

import static java.lang.Math.*;
class Demo{
public static void main(String args[]){
// YckopeHue cBO6OAHOrO nageHuda, m/c’2:
final double g=9.8;
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// HayvanbHaa ckopocTb, M/C:

double V=10;

// Yron B rpagycax:

double alpha=30;

// Bpema B cekyHAax:

double t=5;

// PacyeTHble mapameTpsbl:

double TO,T,X,y;

// NepeBof yrna B pajuaHsl
alpha=toRadians(alpha);

// Bpema mexay yAapamMu O MOBEPXHOCTb:
Te=2*V*Math.sin(alpha)/g;

// MoMeHT nocnepHero yjaapa O MOBEPXHOCTb:
T=To*floor(t/T0);

// Topu3oHTanbHaA KoopAuHaTa:
x=V*cos(alpha)*t;

// BbicOTa Haj NOBEPXHOCTbH:
y=V*sin(alpha)*(t-T)-g*(t-T)*(t-T)/2;
// OKpyrneHue 3Ha4eHuit:
x=round(100*x)/100.0;
y=round(100*y)/100.0;

// BbiBOA pe3ynbTaToB:
System.out.println("x("+t+")="+x+" m");
System.out.println("y("+t+")="+y+" m");

Hmxe TIpEJICTaBJICH PE3YJIbTAT BBIITOJTHEHUA IIPOTPAMMbI:

Pe3ynbTaT BbiNOJIHEHUS NporpaMMbl (M3 NucTuHra 1.8)

x(5.0)=43.3 ™M
y(5.0)=0.46 m

B Hauase porpaMmbl 331al0TCST 3HAYEHUST YCKOPEHUST CBOOOIHOTO TiaieHusT (KOHCTaH-
Ta g), HauaJbHasl CKOPOCTh MsunKa (IepeMeHHas V), yroJ B rpajgycax, 1oji KOTOPbIM
Tes10 OPOIIEHO K rOPU30HTY (liepeMeHHast alpha), 1 MOMEHT BPEMEHH, it KOTOPOTO
BBIUUCJIAIOTCS KOOPAMHATBI MsTunKa (repeMennad t). [lepemennblie TO 1 T UCTIOMB3YIOTCS
JI7IS1 3aIIMCH B HUX 3HAYeHU BpeMeHU ToJieTa MsTurKa MeK/Ty yZapaMy O TTOBEPXHOCTh
1 BpeMeHHU TI0CJIe/IHETO yapa COOTBETCTBEHHO. B niepeMeHHble X 1 y 3al1ChIBAIOTCS
3HAUYEeHMsT KOOP/MHAT MsIUMKa (3TH 3HAaYeHUsT 1 HY>KHO BBIUHUCJINUTD B IIPOTPaMMe).

[TockoJibKy yroJi 3ajlal B Ipajycax, ero HeoOXoAnMOo MepeBecTr B pajuanbl. B manHom
cJIydae — TOCPEeICTBOM KOMaH/Ibl alpha=toRadians(alpha), KOTOPOIi BBI3BIBAETCS CTATH-
YyecKkui MeTo/| toRadians () (M3 Kacca Math), peiHa3HAYeHHBIT IMEHHO JIJIST 9THUX TIeJIeN.

Bpewms moneta MexxIy ABYyMST TOCTEI0BATEIbHBIMU yIapaMi MSTYMKa O TTOBEPXHOCTD BbI-
YUCSIEeTCS KOMaHI0M Te=2*V*sin(alpha)/g. MoMeHT BpeMeHN /i TOCTeTHETO yaapa
OTIPE/IETISIETCST C TIOMOIIBIO KOMaHIbl T=T@*floor(t/T@). 3/1eCh UCIIOIB30BAH CTaTHYE-
ckuii Meros| floor() U3 Kacca Math, KOTOPBI Pe3yIbTaTOM BO3BpAIAET HAOOJIbIIIEE
11eJI0€ YMCJTI0, He TIPEBBITIAIoNIee apryMeHT (GyHKINN. KoopaInHATBI MSAIMKA BBIYUCTSIOTCS
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KoMaH/aMu x=V*cos (alpha)*t u y=V*sin(alpha)*(t-T)-g*(t-T)*(t-T)/2. Okpyrie-
HUe 3TUX 3HAYeHUH /10 COTBIX BBITOJIHSIETCS MHCTPYKIUSIMU X=round(100*x)/100.0
1 y=round(100*y)/100.0. /[ OKpyTJIeHNA NCTIOTb30BaH CTAaTUICCKUN MeTO T round (),
KOTOPBIIT OKPYTJIseT 10 OJMzKaiiero 1meaoro snadenus. [locie okpyTieHus: pe3yJbrar
BBIYKCJIEHUH OTOOPAKAETCST B OKHE BBIBOJIA.

PelueHue TPMroHOMETPUUYECKOro ypaBHEHMS

B caeyrormem npumepe mporpaMMHBIMU METOIAMU PEIAETCS yPABHEHUE BU/IA
acos(x) + bsin(x) =c.
ITO ypaBHEHIE MOJKHO 3aTMCATH TAK:

C

Na* +b? ,

rie sin(a) =a /~a* +b* . [losToMy hopMaIbHO pelIeHne UCXOAHOTO ypaBHEeHUs s
JI060TO IEJI0TO 7 IAeTCS BBIPAKEHIEM

sin(x +a) =

. a . c
x =—arcsin| ———— [+ (-1)" arcsin| ———— |+ 7n.

B IIporpamMme, HpelICTaB]IeHHOfI Jajiee, 1o 3HaYCHUAM ITapaMeTPoOB a, b v ¢ BEIMUCTIACTCA
penienmne (pa3yMeeTCH, €CJIn OHO CyH.IeCTByeT) YpaBHEHUA NJIA Coiydasd 1 = 0:

. C .
X = arcsin| ——— |—arcsin

a
va? +b? vJa* + b

ITpu aToMm npoBepsieTcst yCJIO0BHe CyIecTBOBaHus pelenust a’+b? > ¢2. Eciu panmoe
yCJIOBHUE HE BBIIIOJIHAETCH, TO YPaBHEHUE PelleHnii He uMeerT.

HA 3AMETKY

DK30TMYECKUI CiyYdar, korda a = b = ¢ = 0 (Npu Taknx yCNOBUSIX PELLEHUEM SIBASIETCS
noboe 3HayeHne Ans x), B MporpaMMe He OTCNIEXMBAETCS.

Paccmotpum xon n3 iuctunra 1.9.

JinctmHr 1.9. BbluncneHme KOpHS ypaBHEHUS

import static java.lang.Math.*;
class Demo{
public static void main(String args[]){
// NapameTpbl ypaBHeHUA:
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double a=5;

double b=3;

double c=1;

// BcnomoraTtenbHas nepemMeHHas:

double alpha;

// Norun4eckaa nepemMeHHas — KPUTEPUN HANUYUA peLeHWi:

boolean state;

// 3HayeHuWe BCNOMOraTesibHOW NepemMeHHOM:

alpha=asin(a/sqrt(a*a+b*b));

// BbluMcCneHue kKputepua:

state=a*a+b*b>=c*c;

// BblBOA Ha 3KpaH 3HAaYeHWH WCXOAHbIX MapamMeTpoB:

System.out.println("YpaBHeHune a*cos(x)+b*sin(x)=c");

System.out.println("NapameTpsi:");

System.out.println("a="+a);

System.out.println("b="+b);

System.out.println("c="+c);

System.out.print("Pewenune ana x: ");

// BblMMCNEHME peleHWUA ypaBHEHUA U BbIBOL Ha 3KpaH:

System.out.println(
state?asin(c/sqrt(a*a+b*b))-alpha: "pewennit HeT!"

)5

OCHOBHOE MECTO B IPOrpaMMe — KCIIOJIb30BAHNE TEPHAPHOTO OTIEPaTOpa B TTOCTETHEH
KOMaH/Ie BbIBOJIa 3HAUEHMUsI JIJIsI KOPHS ypaBHeHus (ITPe/[BapUTEIbHO BBIBOAMTCS CIIpa-
BOouHag WH(MOPMAIIUA 0 3HAYCHUAX MTAPAMETPOB YPABHEHU ), TIe apTYMEHTOM METO/a
println() ykasano BoIpaxkenue staterasin(c/sqrt(a*a+b*b))-alpha: "peweHnnii HeT!".
B tepnapHOM omnepaTope IpoBepsieMbIM YCJIOBHUEM SIBJSIETCS JOTHUecKasl IepeMeHHast
state. 3HaueHMeE HTON MEPEMEHHON MPUCBANBAETCA KOMAH/ION state=a*a+b*b>=c*c.
3HaueHUe PaBHO true, €CJiM ypaBHEHNE UMeeT pelienns, n false — ecjid He UMeeT.
Ecau 3nauenue nepeMeHHOI state paBHO true, TO TEPHAPHBIM OIIEPATOPOM B KayecTBe
pesyJibraTta BO3BpalllaeTCda YUCA0BOE 3Hadenue asin(c/sqrt(a*a+b*b))-alpha, rae
nepeMeHHOH alpha TpeBapUTETbHO MPUCBOCHO 3HAUEHE KOMAH0H alpha=asin(a/
sqrt(a*a+b*b)). B aTuX BRIpAKEHUAX UCITOIH30BAHDBI CTATUUECKUE METOMIBI asin()
" sqrt() m3 Kiaacca Math 1714 BBIYUCIEHNA apKCUHYCA U KBAJI[PATHOTO KOPHSA COOTBET-
crBeHHO. TakuM 06pa3oM, TIPU UCTHHHOM YCJIOBUY 3HAYEHHEM BO3BPAIIAETCS PEIIEHUE
ypasHaenus. Ecim ycioBue (lepemennas state) paBHo false, TO pe3yJIsTaTOM BO3Bpa-
I[AETCA TEKCT "peweHnit HeT! ",

HA 3AMETKY

Mpu pasHbIX 3HAUYEHUSIX YCII0BUSI TEPHAPHBI OrepaTop BO3BPALLAET HE MPOCTO pasHble

x 3HauyeHus], a 3Ha4YeHns pasHoro Tuna. Ho npobnem B AaHHOM cflyyae He BO3HMKAET, No-
CKOJIbKY Bblpa)XeH1e Ha OCHOBE TEPHAPHOIo ornepaTopa nepeaaHo apryMeHToOM MeToAy
println(). B 3TOM cnyyae pe3ynbTaT TEpHApPHOro onepaTopa, KakuM 6bl OH HU 6bin,
aABTOMaTMYECKU NpeobpasyeTcs B TEKCTOBLIV dopMar.
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Pe3yibraT BBITIOJTHEHUSI IPOTPAMMBI OYJIET TAKUM:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMmbl (M3 MCTUHra 1.9)

YpaBHeHue a*cos(x)+b*sin(x)=c
MapameTpbl:

a=5.0

b=3.0

c=1.0

PeweHne gna x: -0.8580262366249893

Ecim momensiTh 3HaYeHNST NCXO/IHBIX TaPaMeTPOB ypaBHEeHUs (TTepeMeHHOH ¢ TTPUCBOUTD
3HaueHue 10), I0JIy4uM cilepylolree:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (M3 IMCTUHra 1.9)

YpaBHeHue a*cos(x)+b*sin(x)=c
MapameTpbl:

a=5.0

b=3.0

c=10.0

PeweHne pna x: peweHui Het!

XO0TsI UCTOJIB30BaHIE TEPHAPHOTO OTepaTopa MOKET OBITh JOCTATOUHO 3((HEKTUBHBIM,
OOBIIHO TaKMe 3aIau PEIAIOTCS € TTOMOTIHIO YCIOBHOTO OTIEpaTopa M OmepaTtopa Bbi-
60opa, KOTOPBIE OTIMCHIBAIOTCS B CIIEMYIOTIEN TITaBe.

KoaupoBaHue CMMBOJI0B

PacemoTpuM IpocTyIo MITIOCTPATUBHYIO TPOTPAMMY, B KOTOPOH JIJIST 3aITMCH CPasy ABYX
CUMBOJIBHBIX 3HAUEHWH TUTIA char MCITOIb3yeTcs O/HA TlepeMeHHas 1eJIOUNCIeHHOTO
THUIIA int.

B mporpaMme yuuThIBAETCSI TO 0OCTOSITEIHCTBO, UTO THII int B Java nMeet pasmep 32 6uta,
a JIJIS1 3al1CU OCHOBHBIX CUMBOJIOB 1ocTaTouHo 16 6ut. Takum o6pazoM, 06 beM aMsaTH,
BBIJIEJISIEMOH TTepeMeHHOo THIa int, JoctaTouyeH /751 3aliCH 110 MeHbIIel Mepe JBYX
CMMBOJIOB (3HaueHUN Tumna char). IIpUHINT 3aM1MCH CUMBOJIbHBIX 3HAUEHUW B BUjE
wHCIa CAeAYIONUi: Hauaabhubie 16 6utoB uncia (Muaaiuime OuTbl) OYAYT COMEPKATD
KOJ[ IEPBOTO CUMBOJIA, a cieytorue 16 6utos uncia (crapiiie OUTHI) — KO BTOPOTO
cumBogia (yuctuar 1.10).

Jiuctunr 1.10. KoguposaHue cuMBOJ1I0B

class Demo{
public static void main(String args[]){
// KopoBoe 4ucno:
int num;
// WcxopHble 6YyKBbl ANA KOAUMPOBAHUA:
char A="A',B="bl";
// ByKkBbl nocne AeKOAWPOBAHUA:
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char X,Y;
// BbluCneHne kopa:
num=((int)B<<16)+((int)A);
// BbIBOA MCXOAHBbIX AaHHbIX M KOAA:
System.out.println(
"McxopHble 6ykBbi: \'"+A+"\" m \'"+B+"\'."
)
System.out.println("KogoBoe uucno: "+num);
// DexoaunpoBaHue:
Y=(char)(num>>>16);
X=(char) (num”~((int)Y<<16));
// BbiBoA pe3ynbTaTa AEKOAUMPOBAHUA:
System.out.println("06paTHoe npeobpasoBaHue:");
System.out.println("Byksbl \""+X+"\" u \'"+Y+"\'.");

Henounciennas mepeMeHHas num pejHasHavyeHa Jjid 3alliCU B Hee YUCJI0BOrO KOJIa,
KOTOPBIii (hOpMUPYeTCs Ha OCHOBE 3HAUEHUH TlepeMeHHbIX A 1 B Turia char. ITocse Toro
KaK KOJl CO3/[aH U 3alllCaH B TIEPEMEHHYIO num, BBITIOJIHSIETCST OOpaTHAST OTIEPAIHST: HA
OCHOBAHUU 3HAYEHUS IIePEMEHHON num BOCCTAHABIMBAIOTCS NCXO/IHbIE CUMBOJIBI, a pe-
3yJIBTAT 3aIIMCBIBAETCS B llepeMeHHbIe X 1 Y Tutia char.

3HaueHUe MepeMeHHON num BRIYUCISIETCS KOMaHAON num=( (int)B<<16)+((int)A).
[TpaBas yactp saBsgeTcst cyMMoi IBYyX caaraeMbix. [lepBoe coraraemoe (int)B<<16 mipe/-
craBJisieT co0OI CMEIeHHBIN BIEBO Ha 16 OMTOB YUCIOBOI KOJ CHMBOJIA, 3alIMCAHHOTO
B TiepeMeHHYy1o B. /[y mosry4yenus Kojia CMMBOJIA UCTIOIb30BaHA MHCTPYKIMS (int) sB-
HOTO TIpuBe/ieHns TUTIOB. To ecTh MHCTPYKIHEH (int)B mosyyaeM KO/ CHMBOJIA, TTOCJIE
Yero ¢ TTOMOIIBIO OlepaTopa CABUTA << CMeIaeM KOJT Ha 16 TIO3UIIHNH BIE€BO C 3aTI0THEHIEM
MJTZIIIAX 16 OUTOB HYJIIMU. B 9T1 GUTBHI 3aIIMChIBAETCS KO/ CUMBOJIA U3 TIEPEMEHHOII A,
Jliist 9TOTO K MOJIyYeHHOMY Ha MEPBOM aTalle Koay IpubaBisieTcs 3HaueHne (int)A,
TO €CTh KOJ, II€PBOr0 CUMBOJIA.

noAPOBHOCTH

CMMBObHOE 3HaveHne Tuna char 3anoMuMHaeTcs B BUAe koga u3 16 6utos. Eciv Mbl
CMMBOJ Npeobpasyem B TWM int, TO pe3ynbTaT 3anucbiBaeTcs C NOMoLbio 32 6UTOB.
B TakoMm cnyyae 16 mnagwux 6UTOB — 3TO KOA CMMBONA, @ 16 crapwwmx 6uToB co-
AepXaT HyNu. 3HauyeHue BblpaXkeHust (int)A — 3TO 4Mco, 3anncaHHoe 32 6utamu.
Mnagwue 16 BUTOB coAepXaT KOA CUMBOMA M3 NEPEMEHHON A, a cTapwue 16 6utos
3anosiHeHbl HyNsMMK.

Vcxommbie CHMBOJIBI M TTOJMYYEHHDIH Ha UX OCHOBE YHCJIOBON KO 0TOOPaKAIOTCsS
B OKHE BBIBOJIa. 3aTeM HAUYUHAETCsT 0OpaTHAS MPOIEYPa MO U3BJICYEHUTIO CHMBOJIOB
U3 9ICJI0BOTO Kofa. st aToro KoManmoit Y=(char) (num>>>16) CIUTHIBAETCS BTOPOI
CUMBOJI U 3AITICBIBAETCS B TIEPEMEHHYIO Y. /|eficTBUTENbHO, PE3YIBTATOM HHCTPYKITIH
num>>>16 ABJISIETCS CMENIeHHBIN BIPaBo Ha 16 GUTOB Koz epeMeHHO# num (¢ 3a110J1-
HEHUEM CTapIIuX GUTOB HYJISIMHU), TO €CTh KOJI BTOPOTO CUMBOJIa (TOTO, UTO 3aTHCaH
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B nepeMeHHyI0 B). [lepBBIii cCUMBOJI CUUTBIBaeTCI HEMHOTO CJIOXKHee. B yacTHOCTH,
ucIoJib3yercst komanjaa X=(char) (num”((int)Y<<16)). 3/1ech cjenyeT yUecTh, 4YTO
pe3yabTaToM MHCTPYKINU (int)Y<<16 ABJIAETCA KO YK€ CUMTAHHOTO BTOPOTO CUM-
BOJIA, CMEIIEeHHbIH BJeBO Ha 16 6utoB. [To cpaBHEHUIO ¢ KOJIOM, 3alTUCAHHBIM B IIEpe-
MEHHYIO num, OH OTJIMYAETCST T€M, UTO ero Miajiiue 16 6UToB — HyJIeBbIe, B TO BpeMsI
KaK B [IePEMEHHON num 3TH OUTHI COIEPIKAT KO TIEPBOTO CUMBOJIA (13 TIEPEMEHHOTT A).
Craprmrie 16 6uTOB B 000UX 3HAYEHUSIX COBIAMAIOT. YKa3aHHDIE JBA KOJA SBJISIIOTCST
oliepaH/IaMi B BBIPAKEHIH Ha OCHOBE ofiepatopa * (1no6umogoe uckuouarnuee uin).
B pesysibrare Takoii onepanny cpaBHUBAIOTCSA COOTBETCTBYIOIME OUTHI. PesyibraTom
(3HaueHue OUTA) SIBJSIETCS €MHUILA, €CJU OJUH U TOJBKO OJIUH U3 JBYX CPaBHUBAE-
MBIX OUTOB paBeH efauHuUIle. J[Jist COBIAMAIONIIX CTAPIIUX OUTOB 3TO 03HAYAET MOJHOE
oOHYyJIeHNE, a MJTA/IIIINE eIMHUYHDBIE OUTHI BBKUBAIOT, TOATOMY Ha BBIXOJIE MOJIYIaeM
KOJI, 3allUCaHHBIN B Mutajiiue 16 6uToB (To ecTh KoJ[ epBoro cumBoJia). CaM CUMBOJT
MOJTy4aeM C TIOMOIIBIO SIBHOTO TIPUBEIEHUS K CUMBOJIbHOMY Tu1y. [locsie BbIToTHEHHO-
O IEKOIUPOBAHISI CHMBOJIBI OTOOPAKAIOTCS B OKHE BBIBOJIA. Pe3yJIbTaT BHIOJHEHUSI
MIPOTPaMMBI TAKOM:

Pe3ynbTaTt BbINONHEHUS NporpaMmbl (M3 nuctuhra 1.10)

UcxofHble 6ykBbl: 'A' u 'bl'.
KopnoBsoe 4yucno: 72025104
ObpaTHOe npeobpazoBaHue:

BykBbl ‘A" n 'bl'.

Buanm, 4To ncxonnbie CMMBOJIBI COBIAZAIOT C TEMHU, YTO MOJYYEHBI B Pe3yJIbTaTe IeKO-
JIUPOBAHUA 11€JI0TO YUCJIA.

PacueT napamMeTpoB Lenu

ZI&HCBHpeHCTaBHeHaHpOFpmMMa,HMCKHHaH(ﬂ}ﬂHHGHHeKIHﬂQHCHeHHE)COHpOTHBHBHHH
ydacTKa SJIGKTPI/I‘{BCKOIZ erm. HpelIHOJIO}KI/IM, 4YTO YUaCTOK 1€ COCTOUT U3 IBYX 6J10-
KOB, B Ka’K/IOM N3 KOTOPBIX PaCIIOJIaraloTCA /iBa IapaJijieJIbHO CO€/IMHEHHBIX pEe3nCTOpa.
BHOKHB“DKHyCO60ﬁCOGHHHGHBIHOCHGHOB&TGHBHO.LlMeeTCﬂTpHIXBHCTOpaHBBeCTHOFO
COITPOTHUBJIEHW A, KOTOPbIE MOYKHO CBO6OHHO IEepecTaBJIATb MEXIY 6JIOK8.MI/I, 1 OJIMH
OCHOBHOI pe3uncTop, KOTOprfI JOJIZKEH HaXO/IUThCA BO BTOPOM O710Ke. H806XOHI/IMO
OIIpeNe/INTDb, Kakoit PE3SUCTOP BCTAaBUTH BO BTOpOfI 0JI0K B JI0IIOJITHEHHE K OCHOBHOMY,
4TOObL 06Luee COITPOTUBJIEHNE YyYaCTKa el OBbLIO MUHUMAJIbHBIM.

Ecut compoTuBIeHnst Tpex TepecTaBIsSeMbIX PE3UCTOPOB 0603HAYNTD Kak R, R, 1 R,
a COTIPOTHUBJIEHUE OCHOBHOTO PE3UCTOPA KaK R, TO TIPH YCJIOBUH, UTO TIEPBbIE JIBa Pe3U-
cTOpa MOAKJIIYATCS B TIEPBbIii GJIOK, a TPETHI PE3UCTOP — BO BTOPOH, 0bIiiee compo-
TUBJIEHIE YYaCTKa [[eNn OYAeT COCTABJSATh BEJTUIUHY

RR, RR,
r=——t—
R +R, R+R,
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Jluist onipe/ieieHust ONITUMAJIbHOTO CIIOCO0a ITOAKIIOYEHIS PE3UCTOPOB HYKHO IIPOBEPUTDH
TPU BapHaHTa, KOTJa KasK bl U3 TPeX Pe3rCTOPOB BKJIIOYAETCs BO BTOPOU OJIOK, 1 BbI-
OpaTb TOT BAPUAHT IOAKIIOYEHUS, [IPX KOTOPOM 0011ee COIPOTUBICHIE MUHIMAJIbHO.
CootseTcTBYIOMWH KO/ TIpe/icTaBieH B iuctunre 1.11.

Jincturr 1.11. OnTuMasbHOE NOAK/IOYEHUE PE3UCTOPOB

class Demo{
public static void main(String args[]){
// ConpoTuBneHue pesuctopoB (OMm):
double R1=3,R2=5,R3=2,R=1;
// PacyeTHble 3Ha4eHWUA AN CONPOTUBNEHUSA
// ydacTka uenu (Om):
double ri,r2,r3;
// Norudeckue 3HayYeHUsA ANA onpepeneHus
// cnocoba noaK4YeHUA:
boolean A,B;
// Bbl4MCNEHMEe COMpOTUBNEHUA y4vacTKa Lenu
// BNA pa3HbiX CnocoboB MOAKYEHUA:
r1=R2*R3/(R2+R3)+R1*R/ (R1+R);
r2=R1*R3/(R1+R3)+R2*R/(R2+R);
r3=R2*R1/(R2+R1)+R3*R/(R3+R);
// BblMMCneHne KpuTepueB ANA cnocoba NOAKINYEHUA:
A=(rl<=r2)8&&(ric=r3);
B=(r2<=r1)&&(r2<=r3);
// BbiBOA Ha4asbHbIX 3HAYEHUN:
System.out.println(
"3HayeHMA CONpOTUBNEHWUIA pe3nucTopoB:"
)s
System.out.println("MNepsbit R1="+R1+" Om");
System.out.println("BTopoit R2="+R2+" Om");
System.out.println("Tpetuit R3="+R3+" OmM");
System.out.println("OcHoBHOW R="+R3+" OM");
// Bbl4ucneHue u BbIBOA pe3ynbTaTa:
System.out.print("Bo BTopoii 610K noaknwyaetcs “);
System.out.print(A?"nepsbit" :B?"BTOpON" : "TpeTnin");
System.out.println(" pesuctop!");

B pesysbraTe BHITIOTHEHUS TPOTPAMMBI TTOJYYAEM CIEAYIONIIE COOOTTEHTIST:

Pe3ynbTaTt BbINONHEHUS NporpaMmbl (M3 nuctuhra 1.11)

3Ha4yeHMA COMPOTUB/IEHUIA PEe3UCTOPOB:

MepBbin R1=3.0 Om

BTopoit R2=5.0 Om

TpeTuin R3=2.0 Om

OcHoBHON R=2.0 Om

Bo BTOpoOil 670K MoAkKwYaeTcs BTOPOiA pe3sucTop!

B mporpamme 06BABIAIOTCS M MHUIIHATU3UPYIOTCS epeMeHHbie R1, R2, R3, R THTa
double, onipeiesigoNIe COTPOTUBIICHUS TPEX MEePeCcTaBIsAEMbIX PE3UCTOPOB M OCHOBHOTO
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pesucropa coorBeTcTBeHHO. [lepemennbie rl, r2 u r3 Tuma double 1pepHa3HAYEHBI TS
BBIUMCJIEHUS] U 3aIIMCU B HUX 3HAYEHUsT COTIPOTUBJIEHNS yYacTKa IelH JIJIsT KaxkK/10To U3
TPEX BO3MOKHBIX CIIOCOOOB MOJKIIOUEHUsST Pe3ucTopoB. Takske B porpamMme 0ObsIBIIsI-
I0TCS /IBE JIOTUYECKUE TIepeMeHHbIe A 1 B (THIIa boolean). 3HAYCHUS 9TUX MTEPEMEHHbIX
OTIPEIEJISIOTCS KOMaHaMu A=(r1<=r2)8&&(ri<=r3) u B=(r2<=r1)&&(r2<=r3). 3uavyenuve
HepeMeHHON A PaBHO true, eCJii IPU MEPBOM CIIOCOGE TTOKIIOUEHHS PE3UCTOPOB (BO
BTOPOM OJIOKE Pa3MeIaeTcs ePBbIii Pe3UCTop) obliee COIPOTUBIEHNE eI He TIPEeBbI-
IIAET COMPOTUBJIEHUE TIETH JIJIST BTOPOTO M TPETHETO CIIOCOOOB MOKIIOUEHSI PESUCTOPOB.
3HaueHNe TIepeMEHHON B PABHO true, eCJIi PU BTOPOM CIIOCOOE MOIKTIOUEHUST PE3UCTOPOB
(BO BTOpOM GJI0KE pa3MelaeTcst BTOPOii pesuctop) od1riee COIPOTHB/IEHHE eI He IIPEBbI-
IIAET COMPOTUBJIEHNE I[ETTH JIJISI TIEPBOTO U TPETHETO CITIOCOOOB MOIKIIOUYEHST PESUCTOPOB.
TToHsITHO, UTO ecJti 00€ 3TU TIepeMeHHbIE PABHBI false, TO ONTHMAILHBIM SIBJISIETCST TPETHI
c110co6 MOIKIIIOUYEHHST PE3UCTOPOB (BO BTOPOM GJIOKE PA3MEIAETCST TPETUN PEIUCTOP).

[Tocse BbrunceHns 3HaYEHUN TIePEMEHHBIX A U B BBITIOJHACTCS BBIBOJ| PE3YJIbTaTa.
CHauaJsia ceprieil KoMaH/[ 0TOOPaKAIOTCsI TEKYIIE 3HAYCHUST 1T COMTPOTHBIICHUIT Pe3u-
CTOPOB. 3aTeM BBIBOAUTCS Ha4asIo (hpasbl 0 criocobe MoAKIoYeH st pe3ucTopoB. Homep
pesucropa (B TeKCTOBOM (hopMmarte) orpe/iesiseTcsl HeloCpeICTBEHHO B apryMeHTe METO/Ia
println() KoMaH0N A?"nepsbiii" :B?"BTOpOi" : "TpeTun", B KOTOPOIl NCITOJIB30BAHbI
BJIO’KEHHDBIE TepHApHbIe oniepaTopbl. Ecsin 3Hauenne nepeMeHHo A (YCI0BH€e BHEITHETO
TEPHAPHOTO ollepaTopa) paBHO true, TO BO3BpalllaeTCs BTOPOI OllepaH/] BHEIIHETO TeP-
HApHOTO OTlepaTopa — TEKCTOBOE 3HAYEHHE "nepsbiit”. B TPOTUBHOM cirydae BEIYNCIISIETCS
TPETHii onlepan/i BHEITHETO TEPHAPHOTO oliepaTopa. TpeTbruM orepaH/ioM SABJISETCS Tep-

~

HapHBIH ortepaTop B?"BTopoi" : "tpetunn". Eciii 3HaueHne nepeMeHHoli B paBHO true, TO
BO3BPAIIAETCs TEKCT "BTOpon", B TPOTUBHOM cirydae — TeKcT "Tpetuii”. [locse Toro kak
HY>KHOE CJIOBO (Ha3BaHMe Pe3UCTOPa) BLIBEIECHO HA 9KPAH, CACAYIONIMMHA KOMaHaM1

3aBepIiaercs BbiBejileHre GUHATBHOM pasbl.

Pe3oMme

Tonbko 6BICTPO. A TO OTHA CEKYHIA 37IECh —
JTO HOJITO/[A TAM.

u3 k/¢p «Kun-0sa-0sa»

O Java sBJisieTCs IOJHOCTBIO OOBEKTHO-OPUEHTUPOBAHHBIM. [[JIst CO3aHuUsT JasKe CaMOii
MPOCTOM TPOTPAMMBI HEOOGXOMMO OTIACATD 110 KpaliHeil Mepe OInH Kiacc. ITOT KJIace
COJIEPKUT TJIABHBIM METOJ[ CO CTaH/IAPTHBIM HaszBaHueM main(). Boimosnenue mpo-
TPaMMBbI OTOKIECTBIISETCS C BBITIOJHEHUEM TJIABHOTO METO/IA.

O B metojie main() MOKHO OOBSIBIATH TiepeMeHHbie. {1 00bsABIECHMS TIEPEMEHHON
YKa3bIBAETCS TUII TIEPEMEHHON 1 ee uMs. [lepeMeHHOIl O[HOBPEMEHHO ¢ 00bsABIIE-
HUEM MO’KHO IIPUCBOUTD 3HaYeHUe (MHUIUAIN3UPOBATh IepeMeHHyio). Ilepemen-
Hast I0JKHA OBITh MHUITMATIU3UPOBAHA JI0 €€ TIEPBOTO UCTIOIb30BAHUSL.
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O CymrecTByeT HECKOJBKO GA30BBIX THUIIOB JAHHBIX. [IpU BBIYUCTEHUN BHIPAKEHUN
BBITIOTHSETCS aBTOMATIYECKOe mpeobpasoBarie TUmoB. OcoGeHHOCTh aBTOMATHYE-
CKOTO TIPe0OPA30BAHIIST THTIOB B Java COCTOUT B TOM, YTO OHO OCYTIECTBJIISIETCST Oe3
noTepy 3HaYeHWH. TakKe MOKHO BBITIOTHATD SABHOE TIPUBE/ICHUE TUTIOB, JJIS YeT0o
Tepesl BEIpaKeHNeM B KPYTJIBIX CKOOKAX YKA3bIBAeTCs MAEHTH(HUKATOP COOTBET-
CTBYIOIIETO THTIA.

O OcHoBHBIE OTIEPATOPBI Java AeIATCSa Ha apudMeTHYeCKUe, TOTnIecKre, TOGUTOBbBIE
U oreparopbl cpaBHeHUsA. ApudMeTndeckye ornepaTopbl IpeAHa3HAuYCHBI JIJIS BbI-
MOJIHEHUST TaKUX OIEPallnii, KaK CJIOXKeHHUe, BbIUUTAHUE, JleJleHne U YMHOKEHHE.
Jlormdeckue onepaTopbl MPeHAZHAYCHBI I PaBOTHI ¢ JIOTHYCCKUMU OTIepaH/ia-
MU U TI03BOJISIOT BBIOJHATD ONEPALUUN OMPUUAHUSL, UAU, U, UCKIIOUAIOUE20 UTU.
OrniepaTopbl cpaBHEHUS UCIOJIB3YIOTCS, KaK IIPABUJIO, TIPU CPaBHEHUN (Ha IIpeiMeT
paBeHCTBa WJIM HEPAaBEHCTBA) YNUCJIOBBIX 3HaYeHH. Pesysibratom cpaBHeHUs SBJId-
eTcst JIOTHYeCKoe 3HaYeH e (3HaYeHMe JIOTMYecKoro Tuta). [[o6uToBbIe omepatops
CJTYZKaT JIJIST BBITIOJTHEH VST OMIEPAIid Ha YPOBHE GUTOBBIX TIPEACTABICHUIN YHCET.

O B Java cymiecTByIOT COCTaBHBIE OIEpPAaTOPbl TpUcBaWBaHuWs. Komanaa BuUa
X =x op y MOJKeT OBITh 3alllicaHa KaK X op=y, I/l¢ Yepe3 op 0003HaueH apupMeTH-
YeCKUIi MK TIOOUTOBBI OIepaTop.

O B Java ecTh TepHapHBI OIIEPAaTOpP, KOTOPbI IIpeAcTaBisgeT cOO0N YIIPOIIEHHYIO
bopmy ycaoBHOTO Oomneparopa. IlepBbIM €ro orepaH/ioM yKa3bIBaeTCs JOTHMYECKOE
BbIpakeHue (ycyaoBue). B 3aBUCMMOCTH OT 3HAUCHUS YCIOBUS PE3YJILTATOM BO3BPa-
IaeTcs 3HadyeHne BTOPOTo WJIN TPEThEro oliepaH/a.



YnpaBnsouwe MHCTPYKLYUmM Java

[Tomn, Cxkputad, B OTKPBITBIF KOCMOC.

u3 k/¢p «Kun-0sa-osa»

B 27071 Ty1aBe MBI paCCMOTPUM OIEPATOPHI IIUKJIA, YCIOBHBIH OMepaTop M OomepaTop
BeIGOpa. Bee 9TH cuHTaKcHYecKre KOHCTPYKITMH TIO3BOJISIIOT CO3/IaBaTh B TIPOTPAMMe
TOYKU BETBJICHVSI 1 MHOTOKPATHO BBITIOIHSTH GJI0KH KoMaHA. OOBIYHO UX HA3BIBAIOT
YNPassiouuMu uHcmpyxkyusimu. bes aTuX UHCTPYKIIHIL OIIPOCTY HEBO3MOYKHO CO3/1aBATh
ahdekTBHBIE IPOTPAMMHBIE KOJIBI.

YcnoBHbI onepatop if

Xopo1io, oTMyCcTUM, 3eMJIsT BpallaeTcst
Bokpyr CoJHia.

us /¢ «llpuxmouenus Illeproxa Xoamca
u dokmopa Bamcona»

Kaxk ormeuasioch B nipeiblIyliieil TjiaBe, KpOMe TEPHAPHOTO OllepaTopa B Java nMmeercs
6oJiee (DYHKIMOHATIBHAS KOHCTPYKIUSL. Peub 00 yciosiom onepamope co CIenyonum
CUHTAKCHUCOM:

if(ycnosue){
// KomaHgpl
¥

else{
// KomaHnabl

}

ITocse KTIOYEBOTO CI0BA 1f B KPYTIIBIX CKOOKAX YKA3BIBAETCS YCIOBHE.

HA 3AMETKY

YcnoBue, yKasaHHoe B orniepaTope if, NpeacTaBnseT cobom BbipaXeHue, Bo3BpaLliatoLiee
pe3yNbTaTOM 3HAYeHWE NIOrMUYEeCcKoro Tina boolean. 3TO Xe 3aMeyaHWe OTHOCUTCS
K YCNOBWSIM, UCMO/b3yeMbIM B OriepaTopax LyKna.
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BoimonHenne ycioBHOTO oniepaTopa HAYMHAETCS ¢ TIPOBEPKU 3TOTO ycaoBus. Ecin yc-
JIOBUE UCTUHHO (3HAYEHUE BHIPAKEHMSI B KPYTJIBIX CKOOKAX MOCJIE KJIFOYEBOTO CJI0OBA if
PaBHO true), BLIIOJHSIOTCS KOMaH/[bl, YKa3aHHbIe B (DUI'YPHBIX CKOOKAX Cpasy MocJje
uHCTpyKiuu if(ycnosue). Eciiu ycioBue jiokHO (3HaUeHMe BbIpaKEHUs] B KPYTJIbIX
cKOOKax paBHO false), TO BBITOJHSIIOTCS KOMAH/IbI, Pa3MelleHHbIe B OT0Ke (BbIIETEHHOM
(urypHBIME CKOOKaMI) TIOCJIE KITI0YEBOTO0 ¢JioBa else. TTocie BHITIOMHEHUST YCIOBHOTO
oriepatopa yIrpaBJjieHue MePelaeTcs CaelyIoleil mocjie Hero komaue (puc. 2.1).

false
Ycnoeue

Komaugsi Komanpp
(if-6nok) (else-Bnok)

Puc. 2.1. Cxema paboTbl yCNOBHOro onepatopa

HA 3AMETKY

YCroBHbIN onepaTtop paboTaeT Mo CeaytoLLell CxeMe: ecTb ABa 6510Ka KOMaH[ v eCTb
ycnosue. Ecin ycnioBue UCTUHHO, TO BIMOJHAETCS oAnH 6710k KoMaHA. Ecnun ycnosue
JIOXKHO, TO BbIMOJHSAETCS APYroi 6/10K KOMaHA,.

Eciu 106011 u3 1Byx 6,10k0B kKoMan (B if-6/0Ke uiu B else-0JI0Ke) COCTOUT U3 OJHOMN
KOMaH/[bl, TO (pUTyPHBIE CKOOKH 17T COOTBETCTBYIOIIETO OI0Ka MOKHO HE HCTIOJIb30BATb.
Tem He MeHee GUTYPHBIE CKOOKH YJIYUIIAIOT YNTaOETbHOCTD TIPOTPAMMBIL

Y ycnoBHoro oneparopa ectb yrpoieHHas (opMa, B KOTOPO He UCIIosb3yeTcs else-
610K (TpoIIte TOBOPSI, B YCJIOBHOM OTiepaTope else-0JI0K He SBISAETCS 00sI3aTeIbHBIM).
Cunrakcuc ynpolieHHoi (GopMbl yCJIOBHOTO OllepaTopa UMeeT CJIEAYIONIUI BUJL:

if(ycnoBue){
// KomaHgpl
¥

B atom ciyuae cravama poBepsieTcsl Ha HCTHHHOCTD YCJIOBHE, YKA3aHHOE B CKOOKAX
HocJie KJII04eBoro cjoBa if. Ecin ycsioBue UCTUHHO, TO BBIITOTHAETCS PACIIONIOKEHHDLI
najee 6J0k KoMaHI. Ecin ycjioBue J105KHO, To HUYero He mpoucxoaut (puc. 2.2).

HA 3AMETKY

MpuHLMN paboTbl YMNPOLLEHHON (OPMbI YCIIOBHOIO OMepaTopa CleaytoLLmii: ecTb 6/10K
KOMaHf, KOTOpbIE BbINONHAKOTCS, TOMLKO €C/IN UCTUHHO HEKOTOPOE YC/IOBME.
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Ycnosue

Komange!
(if-6nox)

l

Puc. 2.2. MNMpuHUMn paboTbl YNpoLLeHHON hopMbl YCIOBHOMO onepaTopa

Ha nipakTiike HepeiKo UCob3YI0TCS BJAOKEeHHbIE if-orepaTopbl. C TOYKY 3peHNS CHHTAK-
crca sI3bIKa Java Takast CHTyallisi IpocTa: B else-0JI0Ke YCIOBHOTO OMepaTtopa pasMeriia-
€TCsI JIPYTOil YCJOBHBII OMEpaTop, a B €ro else-0JI0KE PA3MEIIAETCS e1lle OJINH YCIOBHBII
oriepaTop, 1 Tax sayee. Ho mpu 3ToM Best KOHCTPYKIINS BBITJISIIUT I0CTATOYHO 3JIETAaHTHO:

if(ycnosue){
// KomaHnapbl
}else if(ycnosue)q{
// KomaHnabl
}else if(ycnosue){
// KomaHgpl

}

// TNpoponxeHune
else if(ycnosue){
// KomaHnabl

}else{
// KomaHgpl

}

[IprHIIMT BBITIOSTHEHNS BJIOKEHHBIX YCIOBHBIX O1TepaTopoB cieayfonnii. CHavasa mpo-
BepsieTcs yCJI0oBUe B TIepBoM (BHelTHeM ) if-omepartope. Ecsii 0HO MCTUHHO, TO BBITIOJ-
HSIOTCST COOTBETCTBYIOIME KOMaH/Ibl. Ecii ycsioBre J105KHO, TO TIPOBepsieTcs yCJIoBre
BO BTOPOM (BHYTPEHHEM ) YCJIOBHOM oriepatope B else-0sioke. [Tpy HCTHHHOM YCJIOBUK
B 9TOM OTI€PATOPE BBIMOJIHSIOTCS KOMaH/IbI B ero if-6jioke. Eciu ycioBue JIO)KHO, TO
HAYMHAET BBITTOJHIATHCS TPETUH YCITOBHBII ortepaTop B else-6J0Ke BTOPOTO OIIepaTopa,
n Tak fanee. [losyyaercs, 4To yCI0BUS TPOBEPSTIOTCS TTOCTEI0BATETHHO, O/THO 32 JIPYTUM,
€CJIM Bee TIPEIbIAYIIIE YCIOBHS OKas3aich JTOKHbIMU. TToceamii else-0710K (ec/iu OH
€CTb) BBITIOJIHSIETCS, €CJIN BCE YCIOBUS OKA3ATUCH JIOKHBIMH.

B siuctunre 2.1 npeacrapiieH mpuMep HECTOKHON TIPOTPAMMBI, B KOTOPO UCIIOJIb3YeT-
cs1 YCJIOBHBIN oneparop. B mporpamme renepupyercst ciaydaiiHoe yncio (B Auana3oHe
3HaYeHUH OT 1 710 5 BKJIIOUNTENbHO). [losb30BaTesmio mpe/araeTcd yrajatb 9TO YUCI0
(ykasbIBaeTcs B 110JIe BBOJIA IMAJIOTOBOTO OKHA). B 3aBUCHMOCTH OT TOTO, yraaj moJib-
30BaTeJIb WIH HET, OSIBJISIETCS COOOIIEHIE COOTBETCTBYIOIIETO COIEPIKAHIISL.
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JInctmHr 2.1. 3HaKOMCTBO C YC/IOBHbIM ONEPaTOPOM

import static javax.swing.JOptionPane.*;
import static java.lang.Integer.parselnt;
import static java.lang.Math.random;
class Demof{
public static void main(String[] args){
int num,ans,icon;
String txt;
// CnydaitHoe uenoe uucno (ot 1 go 5):
num=(int) (5*random())+1;
// CuyuTbIBaHME LENoro 4ucna:
ans=parselnt( // Npeobpa3oBaHue TeKCTa B YUCIO
showInputDialog(null, // PopuTenbckoe OKHO
// TekcT Hap nonem BBOAA:
"Yrapgante uucno (ot 1 mo 5):",
"UYncno", // 3aronoBok OKHa
QUESTION_MESSAGE // Tun nWKTOrpamMbl
)
)s
// YcnosHbli onepaTop:
if(ans==num){
txt="Bbl yraganu! 310 4ucno "+num+"!";
icon=INFORMATION_MESSAGE;
}else{
txt="Bbl He yraganu! 3710 4yucno "+num+"!";
icon=ERROR_MESSAGE;
}
showMessageDialog(null, // PoauTenbckoe OKHO
txt, // TekcT coobueHua
"PesynbTaTt", // 3aronoBok OKHa
icon // Tun nNUKTOrpammbl

)

[Ipu 3arrycke nporpamMmmbl OsIBJIsIETCST OKHO (puc. 2.3).

‘Uucno @
Yrapaite yncno (ot 1 go 5):

| |

Puc. 2.3. OkHo C noneM Ans BBoAa 4nicna

[Tosnb3oBaresb 1OJKEH BBECTH YUCJIO B TI0JIE IMATIOTOBOTO OKHA M HaxaTh KHOTKY OK.
Eci nosib3oBatesb yrajfian 4ucio, To MOsIBUTCA UATOTOBOE OKHO (puc. 2.4).

EcJjii mosib3oBaresib He yrajiajl 4ucJio, To OKHO OyeT uMeTh uHoii Bua (puc. 2.5).
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'Pesynurar 'Pesynbrar =]

@ Bwi yraganu! 31o yucno 3! Bl He yraganu! 3to yucno 1!

Puc. 2.4. OkHO nosiBseTCs, ecnm Puc. 2.5. OkHO nosiBnseTcs, ecnm
nonb3oBaTesb yragan uncno nonb30BaTeslb He yragan Yyncio

Tenepb TIpOaHAJIM3NPYEM KO/, BBITIOJTHEHNE KOTOPOTO IMTPUBO/IUT K TAKUM PE3YJIbTaTaM.

B niporpamme renepupyetcs 1eJioe caydaiiHoe Y1CJI0, U 3TO YUCJIO 3alIMChIBAeTC B 11eJ10-
YUCJIEHHYTO TTepeMEHHYI0 num. MbI MCTIOIBb30BaId KOMaHY num=(int) (5*random())+1,
3a/1efIcCTBOBAB CTaTUYECKU MeToa random() U3 Kjacca Math (s uMmopTa MeToza
KCITOJIB30BAH CTATUYECKUI MMIIOPT). MeTo/ BO3BpaliaeT pe3yJibraToM CaydaiiHoe Jieii-
CTBUTEJIBHOE YHCJIO OT O (BKIIOUUTETBHO) 10 1 (CTPOTO MEHbIIIE). YMHOKUB PE3YJILTAT
BBI30BA METO/[a HA 5, TOJTYYUM CIy4aiiHOe AeHCTBUTETbHOE YUCIO OT © (BKIIOYUTEIHHO)
10 5 (ctporo Menbiire). [Tocsie mpuBeeHms 9Toro 3HAYeHN K 1eJI04UCIeHHOMY (hopMaty
(uHCTPYKIMA (int)) MoJydaeM I11eJioe 9MCJIo B TUana3oHe OT 0 /10 4 BKIounTe bHO. [To-
cJie TpuGABJIEHNST €INHUIIBI TIOJTyYaeM YUCJIO B AUATIA30He 3HAYEHUIT OT 1 J10 5.

Hucsio, KOTOPOE BBOIUT 110JIb30BATEIIb, 3AIIUCHIBAETCA B 1IEJI0YUCIIEHHYIO IIePEMEHHYIO
ans. JIJ1st oTOGpakeH s IUATOTOBOTO OKHA C TTOJIEM BBOJIa MBI BBI3bIBAEM CTATHUYECKUI
MeToj showInputDialog() u3 kiacca JOptionPane. Ho Ha atoT pa3 meTony nepeiaercs
He ofuH (Kak OBLIO paHblie), a yeTbipe aprymenta. [TepBbiii aprymeHT null siBJisteT-
Cs MYCTON CCBHLIKON Ha POAUTENBCKOE OKHO (TAaKOTO OKHA HET). BTOPOil TeKCTOBBIN
apryMeHT ollpejeJisieT HaAllUCh HaJ 11oJeM BBojAa. TpeTuil TeKCTOBbI apryMeHT
3ajlaeT 3aroJoBoK okHa. HakoHel, 4eTBepTbIM apryMeHTOM Ilepe/laHa cTaTuyeckas
KoHCTaHTa QUESTION_MESSAGE 13 kJjacca JOptionPane. 9Ta KOHCTAHTA OLIPe/leIsieT TUIL
MUKTOTPAMMBI, 0TOOpaskaeMoil B OKHe (B JAHHOM CJlydae — MUKTOIPAMMa CO 3HAKOM
Bonpoca). Ho ato ne Bce. [laske ecsiu 110J1b30BaTeb BBOJUT B I10JI€ [AJIOTOBOTO OKHA
1[€JI0€ YHCJIO0, OHO BCE PABHO CYMTBHIBAETCS KaK TEKCT. ITO TaK Ha3blBaeMOe TEKCTOBOE
Ipe/cTaB/eHne YUCIa, TO eCTh peyb 0 TekcTe (Harpumep, "3"), KOTOPbIH COAEPKUT
urcsr0. YToObl U3BJIEYD YKCIIO M3 TEKCTA, UCTIOIb3yeM CTaTUYeCKIit MeTo/I parseInt()
u3 kyiacca-obonmoukn Integer. VIHCTPYKIUS ¢ BHI30BOM MeTo/a showInputDialog()
yKasaHa apryMeHToM MeTozia parseInt().

HA 3AMETKY

s ncnonb3oBaHMsl CTaTUHECKUX METOAOB M KOHCTAHT M3 knacca JOptionPane UCMONb-
30BaH CTAaTUYECKMIA UMMOPT BCEX CTAaTUYECKMX MOSEN U METOAOB 3TOrO Kacca. Takxke
Mbl UCMOJIb30BaIM CTaTUYECKUI UMMOPT ANst MeToda parseInt() us knacca Integer.

[lasee B UTpy BCTynaeT yCJOBHBIN oneparop. B HeM mpoBepsieTcs ycaoBHue ans==num,
KOTOpOE NCTUHHO B CJIydae, eCJIN BBEJICHHOE TT0JIb30BaTEIEM YHCI0 PABHO CTEHEPUPOBAH-
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HOMY CJIydaitHoMY uncaty. [Ipr icTHHHOM yCI0BUY 3HAUeHE TEKCTOBOM TepeMEHHOM txt
MIPUCBAUBAETCI KOMAHIOHN txt="Bbl yraganu! 3To yucno "+num+"!" a 1MeI0InCICHHAS
nepeMeHHasi icon mosyvaeT 3HayeHre INFORMATION_MESSAGE (cTaTudeckas KOHCTaHTa
n3 kJjacca JOptionPane). Ecsn ycsoBue JI0KHO, TO TTepeMeHHON txt rmprcBanBaeTcst
3HaueHue "Bbl He yraganu! 3To Yncno "+num+"!") a IepeMeHHON icon TMPHUCBAaUBAETCA
3HavyeHre ERROR_MESSAGE (cTarnueckasi KOHCTaHTa U3 KJjacca JOptionPane).

noaPOBHOCTHU

@ Knacc JOptionPane, KpOMe CTaTMYECKMX METOAOB, COAEPXKWT elle U CTaTudeckue
Mot — KOHCTaHTbI, UCMO/Ib3yeMble ANst ONpeaesieHnst BUaa NMKTOrpaMm B AManoroBbiX
OKHax: INFORMATION_MESSAGE (MH(OpMaLMOHHast MMKTorpamMma), QUESTION MESSAGE
(nuKTOrpamMma co 3HakoM Borpoca), WARNING_MESSAGE (MMKTOrpaMma npeaynpex-
AeHus), ERROR_MESSAGE (nuktorpamma owwmbku), PLAIN_MESSAGE (nuKTorpamMa
OTCYyTCTBYET). MOCKONbKY KOHCTaHTbl LIeNOYUCIEHHbIE, TO UX MOXHO MpUCBaMBaTb
3HAYEHMSIMU LLENOYUCIIEHHBIM MEPEMEHHbIM.

[Tocsie ortpeniesiennst 3HaYeHN MepeMeHHbIX txt 1 icon OHM NCIOJIB3YIOTCS KaK apryMeH-
TBI IIPX BbI30BE MeTojia showMessageDialog(). Merony nepenaioTcst Takre apryMeHTbI:
MyCTast CChLIKA null Ha POJIMTENHCKOE OKHO (€T0 HET), TEKCT COOOIIEHNUST (OTTPENENSIETCST
3HaYEHUEM TTEPEMEHHOI tXxt), TEKCT /71 3aT0JI0BKAa OKHA, TUI MMUKTOTPaMMBI (OTIpeie-
JigeTcs 3Ha4YeHeM TiepeMeHHOI icon).

HA 3AMETKY

B 3aBMCMMOCTM OT MCTMHHOCTM WSIM NIOXXHOCTW YCNOBKS B YC/IOBHOM orepaTope Mno-

X pa3HOMY OMpeaenstoTCs 3HAUYEHUS! NMEPEMEHHBIX, OMNPeAENsIoLLIMX TEKCT COOBLLEHNS
M TUN NUKTOrpaMMsbl. Mocne 3Toro nepeMeHHble UCMOoJb3YHOTCS NpY 0TOBpaXxeHuK
coobLueHus.

[Tpumep MCOTH30BAHUS YITPOIIEHHOH (POPMBI YCIIOBHOTO OTIEPAaTOpPa MIPUBEICH B JINC-
Tumre 2.2.

JIncTmHr 2.2. YnpouieHHas ¢popMa yCJIOBHOIMo oneparopa

// CTaTu4eckuit umnopT:
import static javax.swing.JOptionPane.*;
// WmnopT knacca:
import javax.swing.ImageIcon;
class Demo{
public static void main(String[] args){
int res;
// OTobpaxaeTcs OKHO MOATBEPXAEHMWA:
res=showConfirmDialog(null, // PopuTenbckoe OKHO
"XoTuTe yBuAeTb KpacHyw naHvay?", // CoobueHue
"Bonpoc", // 3aronoBok OkHa
YES_NO_OPTION // KHonku
)s
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// YnpoweHHas ¢opma yC/NIOBHOro onepaTopa:
if(res==YES_OPTION){
// MNonHeli NyTb K dainy ¢ u3obpaxeHuem:
String file="d:/Pictures/Animals/panda.png";
// Co3paHne obbekTa u3obpaxeHua:
ImageIcon img=new ImageIcon(file);
// OTobpaxaeTcs OKHO C KapTWUHKOIA:
showMessageDialog(null, // PoauTenbckoe OKHO
img, // W3o06paxeHue
"KpacHaa naHga", // 3aronoBok OKHa
PLAIN_MESSAGE // MukTOorpamma oTCyTCTByeT
)5

[Ipu 3armycke NporpaMMbl TIOSBJISIETCSA OKHO NOOMEepIIcOetis: COOOIEHUE B OKHE CO/Iep-
JKUT BOIIPOC, U Y OKHA ecTh jiBe kHotKu (Yes u NO), Kak 1okazaHo Ha puc. 2.6.

Ecnu mosib3oBaTesb HaskuMaeT KHOMKY NO, TO OKHO 3aKPBIBAETCSI ¥ Ha TOM BBITTOJIHEHUE
porpaMMbI 3aBepiiaercs. Ho ecsin osib3oBaTe b HaKUMaeT KHOTIKY YES, TO MOSIBJISIETCS
ete 0/{HO OKHO (puc. 2.7).

= —
lzl XOTHTe YEHOETL KpacHylo nangy?

Vesl

Puc. 2.6. OkHO noaTBep>KAeHUS Puc. 2.7. lnanoroBoe OKHO
C BYMSI KHOMKaMu C U306paxkeHNeM KpacHoW naHAabl

OKHO coepKUT U300paskeHne KPaCHOM MaH/IbL.

Yro Kacaercst caMoil IIPOrpaMMbl, TO oHa HeboJbinas. g orobpakeHus OKHa HO/I-
TBEPK/IEHUS MBI UCIIOJIb3yeM CTaTHdecKnil MeTo]1 showConfirmDialog() m3 KJacca
JOptionPane. ApryMeHTaM¥ METOJIY TIPU BBI30BE TIePeIaloTCs:

O Ccpliika HAa POAUTETBCKOE OKHO (YKa3aHO 3HAYeHue null, MOCKOJIBbKY TAKOTO OKHA
HET).

O Texkct cooblieHus "XoTuTe yBuaeTb KpacHyk NaHay ? ", KOTOpoe 0TOOpaKaeTcs B ua-
JIOTOBOM OKHE.

O Texkcr "Bonpoc", orpeieJigioninii 3aroJIOBOK OKHa.

O Craruueckast koHcTanta YES_NO_OPTION u3 KJjacca JOptionPane, ompe/essionast
KOJIMYECTBO KHOITOK B IUAJIOTOBOM OKHE.
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noAPOBHOCTHU

@ KoHcTaHTa YES_NO_OPTION O3Hau4aeT, YTo B OKHe oTobpaxkatoTcs kHomku Yes n No.
Takke MOXHO MCMOb30BaThb CleAyHoLmMe KOHCTaHTbl: DEFAULT_OPTION (Habop KHOMOK
no ymon4yaHuio — oTobpaxkaeTcs oaHa kHorka OK), YES_NO_CANCEL_OPTION (oTo-
6paxatotcsa kHonku Yes, No n Cancel) nnm OK_CANCEL_OPTION (kHonku OK n Cancel).

Pesymsrar BeI30Ba METO/1a 3AMMMCHIBAECTCS B TIEJIOUNCIEHHYIO TIepEMEHHYI0 res. SHaYeHMe,
BO3BpalaeMoe MeToJ0M showConfirmDialog(), 3aBUCHUT OT TOIO, Kak OBLIO 3aKPbITO
oxHo. Ecsii mosrh30BaTesb 3aKphIBaeT OKHO HasKaTHeM KHOTIKY YES, TO pe3yJIsTaTOM MeTO/
BO3BpaIllaeT 3HaueHne KOHCTAaHThI YES_OPTION.

noaPOBHOCTH

@ Pe3ynbTaT NO_OPTION BO3BpaLLaeTCsl, ecnv nosb3osaTtesb Haxan KHomnky No. Pe3ynb-
TaT CANCEL_OPTION BO3BpallaeTcs, ecnm 6bina HaxaTa kHonka Cancel. Pesynbtat
OK_OPTION 03Ha4aerT, 4To 6bina HaxaTa kHorka OK. A eciiv OKHO 3aKpbITO HaXaTueMm
CUCTEMHOW NUKTOrpaMMbl, TO pe3ysibTaT ONpeaensieTcss KOHCTaHTON CLOSED _OPTION.

[Tocsie Toro kak nmepBoe OKHO 3aKPBITO, HAUMHAETCS BBIIIOJHEHHE YCJI0BHOTO ollepaTopa
(B ynporeHHoit opme — y aTOTO orepaTopa oTcyTCTByeT else-6s0k). [Iposepsiercs
ycJioBre res==YES_OPTION, HCTUHHOCTb KOTOPOTO O3HAYAET, YTO OKHO OBLIO 3aKPBITO
HaxkaTreM KHOIKH Yes. Ecii tak, To 00bsABIIAETCS TEKCTOBASA TIepeMeHHas file. 3Haue-
HUeM ell TprcBanBaeTcs TekcT "d:/Pictures/Animals/panda.png". ITO MOJHBIN 1Ty Th
K ailsry ¢ n3o6pakeHneM, KOTOpoe Mbl cOOMPaeMcs MOKasaTh B IMaI0ToBoM okHe. Ho
NpeIBAPUTEIILHO Ha OCHOBE M300PaKEHUS HYKHO CO3/1aTh 00beKT. OObeKT M300pakeHUs
cozaeTcs KomaH1oi ImageIcon img=new ImageIcon(file).

noAPOBHOCTH

OB6bEKT CO3AaeTC Ha OCHOBE KJacca, MOAOBHO TOMY Kak [OM CTPOMTCS Ha OCHOBe
npoekTa. O6BbEKT M306paKeHNs CO3AaeTCs Ha OCHOBe knacca Imagelcon, KOTOPbIN
UMMOPTUPYETCA B NporpamMMy (MHCTPYKUMS import javax.swing.ImageIcon). [ns
Co371aHnsl 06bEKTA MUCMOMb3YETCS MHCTPYKLUMS new, MOC/E KOTOPOM YKa3biBAETCS Ha3Ba-
HWe Knacca U1, B Kpyriblx ckobkax, napamMeTpbl, HeobxoanMble Ans co3aaHust obbekTa.
B aaHHOM cnyyae knacc — ImageIcon, @ NapaMeTp OAUH, U 3TO NOJHbIN NyTb K dainy
C v306paxeHneM. Pe3ynbTaToOM BblpaXKEHUS Ha OCHOBE WMHCTPYKLMM new SIBSIETCS
CCbI/IKa Ha CO3[aHHbIN 06BEKT. DTa CChiIka 3anMCbIBAeTCs B 0ObEKTHYIO NMEPEMEHHYIO
(B HaweM cryyae 06beKkTHasi mepeMeHHas HasbiBaeTcs img). ObbekTHast nepeMeHHas
06bABNAETCS Kak 06blYHAs NePEMEHHAs!, HO TOIbKO TUMOM MepPeEMEHHON YKa3blBaeTCsl
KNacc, Ha OCHOBE KOTOPOro CO3AaeTcs 06beKT.

Knaccbl 1 06bekTbl 06Cy>KAaOTCS HEMHOMO Mo3Xe. YTo kacaeTcs camMoro msobpaxe-
HUSI, TO ANs KOPPEKTHOM paboTbl MporpamMMbl HEO6XOAMMO pa3MecTUTh hal panda.
png B AaupekTopuio D:\Pictures\Animals (Mnu U3MEHUTb B MporpamMMe 3HaveHue
TEKCTOBOMN MepemMeHHoin file B COOTBETCTBMM C TE€M, FA€ UMEHHO HaxoauTtcs daiin
C kapTuHkol). Cam rpacuyeckuin daiin coxpaHeH B hopMaTe, NO3BOSSIOWEM UCMOSb-
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30BaHME MPO3paYHoOi MoANOXKM (NMpo3payHbii OH), MO3ITOMY B AMA/IOFOBOM OKHE
npu oTobpaxkeHMn n306paxkeHns Co3aaeTcs BreyaTneHne, YTO OHO HaNOXeHOo Ha (OoH
OKHa. BoobLLie e 1Cronb3oBaHo NpsiMOyroNibHoe M3o6paxeHue WwiupuHoi 200 nukcenos
¥ BbicoTon 140 nukcenos.

[Tocue coznanus 06bekTa M306paKEHNsT 0TOOPAKAETCS IUATOTOBOE OKHO € KAPTUHKOM.
OcobeHHOCTh COOTBETCTBYIONIEH KOMAH/IbI Ha OCHOBE MeTo/1a showMessageDialog()
B TOM, YTO BTOPBIM apTyMEHTOM BMECTO TEKCTOBOTO 3HAYEHU HepeaeTcs MepeMeH-
Hast img (06bekT nzobpaskenst). To ecTh BMECTO TEKCTa Mbl yKa3biBaeM TpaprdyecKuii
00beKT. THIl TMKTOrPAMMBI B OKHE OTIPEIETISIETCs] KOHCTAHTON PLAIN_MESSAGE 13 Kjlacca
JOptionPane, 4YTO HA CAMOM JleJie O3HAYAET OTCYTCTBUE IMMKTOIPAMMBI Y OKHA (IBe Kap-
THHKY B OJTHOM OKHE BBITJIS/ISAT HE OYEHDb 9CTETUYHO).

[Tpumep ncnob30BaHNs HECKOJIBKHUX BIOKEHHBIX YCIOBHBIX OIIEPATOPOB TIPEICTABICH
B uctunre 2.3.

JinctuHr 2.3. Bno)xeHHble yC/I0BHblE onepaTopbl

import java.util.Scanner;
class Demo{
public static void main(String[] args){
int a;
// Co3paHue obbekTa kjacca Scanner:
Scanner input=new Scanner(System.in);
System.out.print("BBeaute uenoe uyucno: ");
// CYuTbiBaHWEe Lenoro 4ucna:
a=input.nextInt();
if(a==0){ // Ecnu BBeneH Honb
System.out.println("Bbl BBEAM HOMB!");
Yelse if(a==1){ // Ecnu BBeaeHa eanHuua
System.out.println("Bbl BBenu eauHuuy!");
}else if(a%2==0){ // Ecnv BBeLeHO YeTHOe 4Yucno
System.out.println("Bbl BBenu 4eTHoe uucno!");
}else{ // B npouux cny4dasax
System.out.println("Bbl BBeM HeyeTHoe uucao!");

}

System.out.println("Cnacu6o!");

B IIporpaMMe CHUTbIBACTCA 11€J10€ YN CJIO, BBE/ICHHOE I10JIb30BaTEJIEM, 1 B 3aBUCUMOCTH
OT 3HAYECHMA 9TOI'O YN CJIa BBIBO/IUTCA TO NJIM MHOE COO6HI€HI/IE. Z[JIH CUUTbIBaHUA YHUCJIA
Mbl UCITIOJIb3YEM KOHCOJIBHBIT BBO/.

HA 3AMETKY

KoHCO/bHbIN BBOA B Java peanM3oBaH He caMbiM MPOCTbIM 06pa3oM. MpuunHa B TOM,
YTO A3bIK Java pa3pabaTbIBasics He [/ CO34aHMS KOHCOSbHbIX MPOrpaMM, XOTS U Takue
NporpamMMbl YCMeLIHO CO3AatoTCs.
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[ly1s cynTHIBAaHUS 3HAYEHUH, KOTOPBIE TMOJb30BaTE/Ib BBOAUT Yepe3 OKHO BLIBO/A, HAM
HYyKeH 00beKT Kiacca Scanner. Kiace uMmnoprupyercs B nporpaMMy UHCTPYKIAEH
import java.util.Scanner. O0beKT Kaacca Scanner CO3/aeTCsa KOMaHIo0l Scanner in
put=new Scanner(System.in).

noaPOBHOCTHU

@ MbI MCMOMB3YEM Ty e CXEMY, UTO U MpW CO34aHUN 06bekTa M306paxeHuns, a UMEHHO:

06BLEKT Klacca Scanner CO3AAETCs C MOMOLLbLIO MHCTPYKLUMM new, NMOC/e KOTOPOK yKa3aHo

Ha3BaHWe knacca. NapamMeTpoM, HeObX0ANMBIM AN CO3AaHNS 0ObEKTA, ABNSETCS CCbIKa

System.in Ha 06bEKT CTaHAAPTHOrO NOTOKa BBOAA (peanu3yeTcs yepes cTaTuyeckoe

none in knacca System). Ccbinika Ha CO3AaHHBIN 0OBEKT 3anMCbiBaETCS B 06 BEKTHYIO
nepeMeHHyto input.

Komamnnoii System.out.print("BseanTe uenoe 4ncio: ") B OKHO BEIBOAUTCS COOOIIEHME.

HA 3AMETKY

B oTinume ot Metoaa println(), MeToaoM print () BbIBOAMTCS COOOLLEHME, HO KYpPCOp
B 06/1aCTV BbIBOZA B HOBYHO CTPOKY HE MEPEBOANTCS — OH OCTAETCS B TOM Xe CTPOKeE.

Komanmoit a=input.nextInt() cUMTHIBAeTCs IEJOYNCIEHHOE 3HaUYeHNe, BBEIeHHOE
MOJTh30BaTEsIEM, KOTOPOE 3aTTMChIBACTCS B TIEPEMEHHYIO a.

noaAPOBHOCTH

M3 obbekTa input Bbi3biBaeTCs MeTod nextInt(). MeToa pe3ynbTaToM BO3BpaLLaeT
LIeNIOYNCTIEHHOE 3HaYeHne, KOTOpPOoe BBE NOMb30BaTe b.

MponcxoauT BCe Tak: NOSBSETCA COOBLIEHNE BeanTe Lenoe 4ucno:, v Kypcop Ha-
X0AUTCA B 0611aCTU BbIBOAA. M0/1b30BaTESb BBOAUT YNC/IO0, HAXMMAET KnaBully <Enter>,
¥ NporpaMMa CYUTLIBAET BBEAEHHOE MOJb30BATENIEM 3HAYEHME.

[l cunTaHHOTO 3HAUEHMST OTCIEKMBAIOTCS BAPUAHTHI IEWCTBUH: TI0JIb30BATENh BBEJI
HOJIb; MI0JIb30BaTE/Ib BBEJI €UHUILY; TOJb30BATEIb BBEJ YeTHOE YHCIIO (geaurcest 6e3
ocTaTka Ha 2); T0JIb30BaTe/b BBEJ HeueTHoe Yrco (He JennuTes Oe3 ocTarka Ha 2).
[Tepebop Bcex BOBMOKHBIX BAPHAHTOB peajin30BaH dyepes OJI0K BJIOKEHHBIX YCIOBHBIX
onieparopos. [lepeuncierHbie paHee ycJIOBUS TTPOBEPSIOTCS 110 OUEPeIH, /10 TIePBOTO
BBITIOJTHEHHOTO yCJIOBUs. Ecsi HU OfTHO M3 yCJIOBUH He SIBJISIETCS UCTUHHBIM, TO BbI-
HOJTHSIOTCST KOMaH/Ibl B TIOC/IeHEM else-0JI0Ke BJIOKEHHBIX YCIOBHBIX OTEPATOPOB.
PesyibraT BBITIOJHEHUST TPOTPAMMBbI BADbUPYETCS 1 MOKET ObITh TAKMM (3/1€Ch U Jajiee
SKUPHBIM MTPUMTOM BbI/IeJIEHO BBE/IEHHOE TTOJTh30BaTe/IeM 3HAUeHHeE):

Pe3ynbTaT BbINOJIHEHUS NpPOrpaMMbl (M3 NMUCTUHra 2.3)

BeBeauTe uenoe 4ucno: 0
Bbl BBENU HOMb!
Cnacubo!
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Takum:

Pe3ynbTaTt BbINO/MIHEHUS NPOrpaMMbl (U3 JIMCTUHra 2.3)

BeeauTte uenoe 4yucno: 1
Bbl BBENM eauHuuy!
Cnacubo!

Takum:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (M3 JIMCTUHra 2.3)

BeBeauTe uenoe 4ucno: 8
Bbl BBENM YeTHOe 4ucno!
Cnacub6o!

N takum:

Pe3ynbTaT BbINOJIHEHUA NPOrpaMMbl (M3 NCTUHIa 2.3)

BBeanTe uenoe 4ucao: 9
Bbl BBE/IM HeyeTHoe 4ucno!
Cnacubo!

XOoTs1 ¢ TIOMOIIbI0 GJIOKOB BJIOKEHHbBIX YCJOBHBIX OIIEPATOPOB MOKHO PEaJN30BaTh
PAKTUYECKU JIF0OO0i aJITOPUTM € TOYKaMU BETBJIEHUS, HepeaKo Oosee a(hHeKTHBHBIM
[IPEeJCTaBJIETCS UCII0Ib30BaHMe ollepaTtopa BeiGopa switch.

OnepaTop Bbibopa switch

— YTpoM JiIeHBI'H — BedepoM CTyJIbsI. Bedepom
JIEHBIU — YTPOM CTYJIBSL.

— A MOXHO TakK: YTPOM CTYJIb — BEUE€pPOM

JIeHbIU?

— Mosxno. Ho nenbru Briepes.

us k/ </leenadyamv cmynves»

Oneparop BbiGopa switch 103BOJISIET BBINOJHATD PasHble OJIOKKM KOMAH/| B 3aBUCKMOCTH
OT 3HaU€HUsI, KOTOPOe MPUHUMAaeT HEKOTOPOe BhIpaskeHne (B 3TOM CMBICJIe OH HEMHOTO
HAIllOMUHAET yCJIOBHBIN oniepatop). CHHTaKCHC BBI30BA OTlepaTopa switch ciaemyronmii:

switch(ycnosue){

case 3HayeHwue:

// KomaHnabl
break;

case 3HayeHwue:

// KomaHnabl
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break;
// DOpyrve case-6noku
case 3HayeHue:

// KomaHgpl

break;
default:

// KomaHgpl

Tocre KTIOYEBOTO €T0BA switch B KPYTJIBIX CKOOKAX YKA3bIBAETCS BRIPAsKEHIIE, 3HAUCHITE
KOTOPOTO TIpOBepsieTcst (TUT BBIPAKEHUST — TEJTOUNCICHHBIN, CAMBOJIBHBIN WA TEK-
croBbIii). Teso oneparopa coctaBlisiioT case-6joku. Kaskablil Takoil 610K HauMHAETCSI
KJTIOUEBBIM CTOBOM case 1 0OBIYHO (HO He BCET/Ia) 3aKaHIMBAETCS MHCTPYKITHEH break.
B kaskmom 610Ke Tocsie KII0YEBOTO CI0BA case YKA3bIBAETCs KOHTPOJIBHOE 3HAYEHIE
(3HaveHMe, KOTOPOe MOXKET MPUHUMATH ITpoBepsieMoe BhIpaskeHne). KoHTposbHOE
3HAYEHHe IOJKHO GBITh KOHCTAHTOH mtn iutepanom. [ocie KOHTPOTHHOTO 3HAYEHTIST
crasutes goeroune. [Tocaennnm B omepatope switch MoskeT OBITH GT0K, TOMEUEHHBII
KJTIOUEBBIM CTOBOM default (610K He SIBISETCS 00sI3aTENHHBIM).

CoryracHo aJITOpUTMY BBITIOJIHEHHSI OlIePaTOpa switch, CHaYasa BBIYMCIISIETCST BBIPAKEHUE
B switch-uHcTpyKiuu. BoruncieHHOe 3HAYEHUE TTOCJIE[0BATENLHO CPABHIUBAETCSI, 10
[IEPBOTO COBIA/IEHNSI, C KOHTPOJbHBIMU 3HAYEHUSIME, YKa3aHHBIMU 1TOCJI€ UHCTPYKITUIT
case. Ecii coBrajieHne Haii/IeHO, TO HAUMHAIOT BBHITTOJHITHCS KOMAH/[bl COOTBETCTBY-
fo111er0 6J10Ka. BBITOMHSIOTCS OHE /[0 TIePBOU UHCTPYKIIUHU break, a eCJin TaKOBasi He
BCTPETUTCST — TO JI0 KOHI[A oniepaTtopa Bbibopa. Eciii 1ipu cpaBHEHUN 3HAYEHUST BbI-
paXkeHHst ¢ KOHTPOJLHBIMYU 3HAUECHUSAMY COBIIJICHUST HET, TO BBITIOJHSIOTCS KOMAH/IbI
B Osi0Ke default (ec/iv OH €CTh).

HA 3AMETKY

B KoOHUe case-6n10ka BbINOMHEHME KOMaHA aBTOMAaTUYECKU He npekpatiaetca. HyxHa
WHCTPYKUMS break. ECnn ee HET, TO NOC/e BbIMNOSIHEHUSA KOMaHA B O4HOM case-bnoke
HA4YHYT BbINOJIHATbCA KOMaHAbl B CneayoleM 6noke.

CxeMa BBITIOMTHEHST 0TlepaTopa BeIGopa MmokasaHna Ha puc. 2.8.

[Tpumep mcmop30BaHUS olepaTopa switch mpuBeneH B TUCTUHTE 2.4.

Jiuctunr 2.4. Ucnonb3oBaHue onepaTopa Bbibopa

import java.util.Scanner;
class Demof{
public static void main(String[] args){

Scanner input=new Scanner(System.in);
String name,txt;
System.out.print("BBeaute uma: ");
name=input.nextLine();
// OnepaTop Bbl6Opa:
switch(name){
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case "MaTpoCKuH":
txt="3710 KoT "+name+"!";
break;

case "llapuk":
txt="3T0 Mec "+name+"!";
break;

case "O®epop":
txt="370 Aaaa "+name+"!";
break;

default:
txt="3To HeusBecTHbIi nepcoHax!";

}
System.out.println(txt);

!

Buipamenue
(switch-uHcTpyHuma)

true

3HaueHue B
case-Gnoke

3HaueHue B
case-Gnoke

false

Baok
default

Puc. 2.8. Cxema BbINOHEHMS onepaTopa Bbibopa
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HpI/I 3alTyCKe IMporpaMMbl ITOJIb30BaTEJb JOJIKEH BBECTU UM, a IIPOTPpaMMa Ha 3TO UMA
orpearupyeT (0To6pasut coobiene). BoaMOKHBIN pe3yibraT BbIIOJIHEHUS IPOrPAMMbI
npeJcTaBieH HuzKe (GKUPHBIM PU(TOM 371€Ch U JIajiee BbljIeJIeH TEKCT, KOTOPbIN BBOJIUT
MTOJIb30BATEIb):

Pe3ynbTaTt BbINOMIHEHUSA NPOrpaMMbl (U3 JIMCTUHra 2.4)

BBeanTte umA: MaTpoOCKUH
370 KOoT MaTpockuH!

Eme O/INH BO3MOJKHBII PE3YJaAbTAT BIIIOJIHEHUS ITPOTPAMMBI:

Pe3ynbTaT BbiNOJIHEHUS NpPOrpaMMbl (M3 TNCTUHIa 2.4)

BeeaunTte uma: Wapuk
370 Mec lWapwuk!

PesyiibraT MOKET OBITH TAKHUM:

Pe3ynbTaTt BbINOMIHEHUA NPOrpaMMbl (U3 JIMCTUHra 2.4)

BeeauTte uma: Oepop
3to [apa Oepop!

U eme pPe3yabTaT MOKET OBITH TAKVM:

Pe3ysbTaT BbINOJIHEHUSA NpOrpamMMmbl (M3 IMCTUHra 2.4)

BBeaute umaA: MeYvykuH
3TO Heu3BeCTHbIi nepcoHax!

Kax u B npegpiytieM mpuMepe, Mbl /g peaius3alui KOHCOJTbHOTO BBO/IA CO3/IaeM
00BbeKT input kimacca Scanner. Ho Ha 9TOT pa3 Mbl cOOMPAEMCsI CUMTBIBATH HE UUCIIO,
a TEKCT, I09TOMY 13 00bEeKTa input BbI3bIBaeTCS METO/ nextLine (), KOTOPBIN pe3yJibra-
TOM BO3BpAIllacT TEKCTOBYTO CTPOKY, BBEJIEHHYIO TT0Ib30BaTesieM. CUYuTaHHOE 3HAYCHUE
3alMCBIBACTCS B TEKCTOBYIO MTEPEMEHHYIO name (KOMaH/a name=input.nextLine()).
3HaueHue TIePEMEHHON name MPOBEPSIETCST B case-OJIOKaX OmepaTopa Bhibopa switch.
B 3aBucumocTy ot 3HaUeHUS TIepeMeHHOI name GopMHUpYeTCs 3HAUCHNE TIePEMEHHOH txt.
[TocJie BBIMOTHEHMST OIEPATOPA BEIOOPA 3HAUEHHE TIEPEMEHHON txt 0TOOpaskaeTest B OKHE
BBIBOJIA.

HA 3AMETKY

Bnok default 6yneT 3aAefcTBOBaH, TONbKO EC/IM 3HAUEHME NMEPEMEHHON name He CO-
BMasno HW C OAHUM M3 KOHTPO/bHbIX 3HAUYEHWI, YKa3aHHbIX B case-610Kax.

Ha mpakTuke BO3MOMKHBI CUTYAIINH, KOT/Ia HEKOTOPbIE case-6II0KH OCTAIOTCS Ty CTHIMHU.
Takoit mogxo/1 6BIBAET MOJIE3EH, €CJIU HEOOXOANMO OJIMH U TOT JKe HabGop KOMAH][ BbI-
TIOJTHSTB /17151 PA3HBIX KOHTPOJIbHBIX 3HAUEHU T TIPOBEPSIEMOT0 BHIPAsKEHUST (JINCTUHT 2.5).
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Jinctunr 2.5. NMycTtble 610kM B onepaTope Bbi6opa

import java.util.Scanner;
class Demo{
public static void main(String[] args){
Scanner input=new Scanner(System.in);
String name,txt;
System.out.print("Beeaute uma: ");
name=input.nextLine();
switch(name){
case "MaTpockuH":
case "bapcuk":
txt="3710 KoT "+name+"!";
break;
case "llapuk":
case "Ty3uk":
case "Bobuk":
txt="3710 Mec "+name+"!";
break;
case "O®epop":
case "Baca":
txt="3T10 Aapga "+name+"!";
break;
default:
txt="3To HeusBecTHbli nepcoHax!";

¥
System.out.println(txt);

[lannbpiii mpuMep gBJisieTcs Bapualueil mpenpiayiero. [Ipuniunuanbuoe ero otanamne
B TOM, 4TO B OTI€PATOPe BBIGOPA UCIIOIb30BAHBI ITyCThe case-0I0KHU C IOTIOJHUTETbHBIME
KOHTPOJIbHBIMU 3HAaYeHUSIMU /I [lepeMeHHOl name. B pesysbraTe nMeHa MaTpockuH
1 bapcuk OIIO3HAIOTCA KaK MMeHa KOTOB, UMeHa llapuk, Ty3nk 11 Bobuk HHTEPIIPETUPYIOTC
Kak [puHajieskanme cobakam, a Takxke MporpaMma y3HaeT Jiojieil ¢ uMeHaMu deaop
u Bacsa. Kak a1o paboraer? Harpumep, 101b30BaTesb BBOIUT MMsT Ty3uK:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 2.5)

Beeaute uma: Ty3uk
370 Mec Ty3uk!

ITpu iepeGope case-6JOKOB HAXOANUTCS COBIAICHUE, HAUMHAOT BBITTOTHSITHCS KOMAaH/IbI
OT MeCTa COBIAaJICHUS 10 TIEPBON MHCTPYKIUHU break (MM KOHIA omepaTopa BbIOO-
pa). Ho mockosbKy case-6J10K ¢ KOHTPOJbHBIM 3HaUeHUEM "Ty3uk" TyCT U B HEM HET
break-MHCTPYKIIMH, TO BBITOJHATHCS OYAyT KOMAH/bl BIJIOTh 0 WHCTPYKIINU break
B case-0JIOKe C KOHTPOJIbHBIM 3HaYeHUEeM "Bo6uk". Te ke KOMaH/Ibl BBIIOJTHIOTCS, €CIIH
MBI BBeJIeM UM Wapuk win bobuk. [To aHasorndHoi cxeme paboTaloT U poune OJI0KN
oreparopa BeIGopa.
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OnepaTop uukna for

Bce KOHYa€TCs, paHO UJIN ITO3/HO.

us x/¢p <lapasxc»

IIJIH BBIITOJTHEHNA MHOTOKPATHO IMOBTOPAIONINXCA JIeNCTBUIL HCIIOJNIb3YIOT onepamopuvl
Uuxia. B Java CYHIECTBYET HECKOJIBKO OII€PATOPOB IHKJIA. Mubr HauHEM C oreparopa
mukia for. Ero cuarakcuc IIpeacTaBJIeH HUKE:

for(KomaHgpl; ycnoBue ; KoMaHapl ) {
// KomaHnapbl

B Kkpyribix cKOOKax 1mocJie KJIUYeBOro cioBa for yKasblBalOTCS TpU OJIOKa KOMAaH]I.
BJioku paszensiiorest TOUYKOI ¢ 3anstToil. IHCTPYKIMU B IIpeesax ogHoro 6Jioka pas-
REIAI0TCS 3anAThIME. [epBbIil 60K 0OBIYHO HA3BIBACTCS GJIOKOM UHUUUAIUSAUUU.
Kax npasujio, TaM pasMenialoTcss KOMaH/bl, KOTOPLIMHU IIPUCBAUBAIOTCS HayaJbHbIE
3HAYEHWs MepeMeHHbIM. BTopoit 650k — 370 610K ycrosus. Bo BTopoM 6Gioke yKa-
3bIBAETCS BbIpaKeHNe JIOTHYECKOTO TUTIA (TTOKa OHO MCTUHHO, OITepaTop MPOI0JIKAET
paboty). Tperuii 610K 0OBIYHO COAEPKUT KOMAH/IbI, KOTOPBIMU U3MEHSIIOTCST 3HAUEHIIST
[EePEMEHHBIX, UCIOJIb3YEMbBIX B OllepaTtope MuKJa. TpeTuit 6J0K 00BIYHO HA3BIBAIOT
6II0KOM unKpemenma i dexpemerma. OCHOBHOE TEJIO C KOMAH/IAMU OTlepaTopa IUKJIa
BBIZIETISIETCST (QUTYPHBIMU CKOOKaMU (HO €CJTM TEJIO OTepaTopa UK COCTOUT U3 O
HOI KOMaH/[bl, (DUTYPHBIE CKOOKI MOKHO HE MCII0Jb30BaTh). AJITOPUTM BHITTOJTHEHIS
omeparopa 1uKia for caeayonui.

O Bce HauMHAETCS C BBIIOJTHEHM KOMaH/ B IIepBoM OJioke (6JI10Ke MHIIIMAIU3ALIN ).
AT KOMaH/Ibl BBIIOJIHSIOTCS OZIMH ¥ TOJIBKO OJUH Pa3 B cCaMOM Hauajie paboThbl o1ie-
paTopa IuKJIa.

O 3arem nposepsercss ycaoBue Bo BTopoM 6joke. Eciam oHo ucrunno (3Have-
HUE true), TO BBIIOJHSAIOTCS KOMAH/IBI B TeJIe ollepatopa HuK/Ia (KoMaHabl B (hu-
IypHBIX cKOOKax). Jlamee BBIOMHSIOTCS KOMaHABI B TPETheM OJIOKE B KPYTJIBIX
cKoOKax.

@) HpOBepHeTCH ycaoB1E BO BTOpPOM 6s10ke. Econ yCaoBHUE€ UCTUHHO, TO BBITTOJIHAIOTCST
KOMaH/IbI B T€JIE€ OII€EPATOPa IIUKJIA 1 B TPETbEM 6JIOKG, 1 3aTEM CHOBa ITPOBEPAETCA
ycaoBueE, 1 Tak JaJjiee.

QO Ecau npu nmpoBepke ycJI0BUS OKAKETCH, YTO OHO JIOKHO (3HaueHue false), TO BbI-
HOJIHEHUE OTlepaTopa IIUKJIA Ha 9TOM 3aBepIIaeTCs.

Cxema BbITIOJIHEHUS OllepaTopa 1K for mokazana ua puc. 2.9.
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|

Homauab!
(1-ii 6nox)

Ycnosue
(2-# 6noK)

Komaupgbt
(3-i4 6nox)

KomaHap!
(reno oneparopa)

Puc. 2.9. Cxema BbINOMHEHMS onepaTopa Luka for

[Tpumep mcTToTb30BaHMS OTlepaTopa IINKJIA IPeICTaBJIeH B JUCTHHTE 2.6.

JIncTuHr 2.6. BoluncsieHme CyMMbl uncersn

class Demo{
public static void main(String[] args){

// VHpekcHaa nepemeHHas M BepxHAf
// rpaHuua CyMmbl:
int i,n=100;
// TepemeHHasa AnA 3anucCKM 3HAYEHUA CYMMbI:
int sum=0;
// OnepaTop uukna:
for(i=1;i<=n;i++){

sum+=i;
}
System.out.println(
"Cymma 4ucen ot 1 go "+n+": "+sum

)5

[Iporpammoii BbruncsieTcs CcyMMa HaTypasIbHBIX Uicesl OT 1 710 100 (3HaueHne BepxHeil
IPaHUIBI [IJIs1 CYMMBI 3aIIMCaHO B IlepeMeHHYI0 n). B mporpamme nmeeTtcst riesiouncieHHast
nepeMeHHast sum, KOTopast THUIINAJIU3UPYETCsI ¢ Ha4aJbHBIM HYJIEBbIM 3HAUEHUEM —
B 9Ty IlePEeMEeHHYIO 3aIIMChIBACTCS 3HaYeHNEe CyMMbI. BbrunceHe cyMMbl OCYIIeCTBIISI-
€TCsI TOCPE/ICTBOM ollepaTopa IIMKJIA. B HeM UCIIoIb3yeTcs 1e/I0uncieHHast NH/IeKCHAasT
nepemernast i. OObsIBIISIETCS TIEPEMEHHAsI JI0 3aIyCcKa oriepaTopa 1ukJa. B mepsom 6ji0ke
(6JIOK MHUTMATM3AIIII ) MHAEKCHOU TIePEMEHHOI TprcBanBaeTcst 3Hauenue 1. ITposepsi-
€TCs1 yCJIOBHE 1<=n, TO €CTb OllepaTop IIMKJA BBIITOJHSIETCS /10 TeX 110P, TOKa 3HaueHne
MH/IEKCHO TIepeMEeHHO He ITPeBbICUT 3HaUeHue 1epeMeHoi n (B IaHHOM cJiydae 3TO
100). B Tesie onepaTopa nuKIa 3HAYCHUE TEPEMEHHON sum yBeJIMYUBACTCS HA TCKYTIEe
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3HAUEHIE HHIIEKCHOMU TiepeMeHHO i. B TperbeM 6J10Ke oreparopa IUKJIa KOMaHI0M i++
3HaUYeHMe NH/IeKCHON TlepeMeHHON YBeJIMunBaeTCsl Ha eJIMHUILY.

[Mocnenteit KOMaHO# TIPOTPAMMBI 0TOOPAKAETCS 3HAYCHIE CyMMBI. B pesyabrare Bbi-
MOJTHEH VST TPOTPAMMBI MBI TIOJTy4aeM Takoe coo0IeHue:

Pe3ynbTaTt BbINO/IHEHMA NpOrpamMMmbl (M3 IMCTUHra 2.6)
Cymma 4ucen ot 1 pgo 100: 5050

JTaHHYI0 TPOTpaAMMY JIETKO MOTHMUITIPOBATH, UTOOBI OHA BEIYUCIISIIA, HATIPUMED, CYMMY
HEYETHBIX YKCEsT B yKa3aHHOM [uarasone. [[Jis1 9Toro B TpeTheM HII0Ke OTiepaTopa IuKJIa
CJIeyeT KOMAH/Y i++3aMEHUTH HA KOMaH/y i+=2. KpoMe TOTo, MHJIEKCHYIO IIEPEMEHHYIO
MOKHO OOBSIBUTD TIPSIMO B TIEPBOM OJIOKE OTepaTopa IUKJIa.

noaAPOBHOCTH

MNMepeMeHHast AOCTyMHa B TOM 6/10Ke, B KOTOPOM OHa 06bsiBneHa. 'paHnubl 6510Kka onpe-
LEensTcs napoi hurypHbIx ckobok. Ecnm Mbl 06bsiBNISIEM NEPEMEHHYIO B OnepaTope
UMKNa, TO Takas NepeMeHHast A4OCTyrNHa TObKO B OnepaTope UMKna.

[Ipumep M3MeHEHHOI TPOTPAMMBI JIJIsl BBIUUCJIEHUSI CYMMbl HEUETHBIX YMCEJ MOYKHO
HalTu B jucTuHre 2.7.

JinctrHr 2.7. BoluncrieHme CyMMbl HEYETHbIX Ynucen
class Demo{
public static void main(String[] args){
// TNepemeHHaa Aas BbIMUCIEHUS CYMMbI
// W BepxHAA rpaHuua ANS CYMMbl:
int sum=0,n=100;
// OnepaTop uukna:
for(int i=1;i<=n;i+=2){
sum+=i;
¥
System.out.println(
"CymMma He4veTHbIX yucen ot 1 go "+n+": "+sum

)5

Pesymbrar BBITTOJTHEHNST TPOTPAMMBI TaKOH (BBIYMCJISIETCS CyMMa HEUYeTHBIX YHCel,
KOTOPbIE He TIPEBBINIAIOT 3HAYeHNE 100):

Pe3ysbTaTt BbINOJIHEHMSA NporpamMmbl (M3 IMCTUHra 2.7)
CymMma HeyeTHbIX 4ucen oT 1 go 100: 2500

HpI/I pa60Te C OIIEPAaTOPOM IHUKJIA Y HAC OCTATOYHO MHOTO cTemneHein CBO60[[I)II 6I0KK
B O1IepaTope MUKJIa MOTYT COAEPKATDH HECKOJIbKO KOMaH/T, HO MOTYT OBITD ITYCTbIMU.
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HA 3AMETKY

lMycTol BTOpOW 60K YCNOBUSI SKBUBANIEHTEH UCTUHHOMY YCNOBUMIO. [Nl npexae-
BPEMEHHOr0 3aBepLUEHWs orepaTopa LMK/a UCMONb3YIOT MHCTPYKLUUIO break. C no-
MOLLIbIO MHCTPYKLIMM continue MOXHO 3aBEPLLMTb TEKYLLYIO UTEPALMIO /1S OnepaTopa
umMKna.

B smuctunre 2.8 npescTaBiena mporpaMMa JIJisi BIYUCIEHUS CyMMbI HEUETHBIX YHCelT,
B KOTOPOH KOMAaH/[bl MHUITNATU3AINHY TIepeMeHHbBIX M KOMaH/[a 13 OCHOBHOTO TeJIa oT1e-
paropa IuKJa BKJIYEHbl COOTBETCTBEHHO B TIEPBbIIl U TPETU OJIOKL.

JinctuHr 2.8. Heckonbko KkoMaHA B 6710kax

class Demo{
public static void main(String[] args){
int sum,i,n;
// OnepaTop uwukna:
for(sum=0,i=1,n=100;i<=n;sum+=1i,i+=2);
System.out.println(
"CyMmMa HeyeTHbIX 4ucen ot 1 go "+n+": "+sum

)5

WHpexcHast iepeMeHHad i, a Tak/Ke IepeMeHHbIe sum 11 n 00bsIBISIOTCS BHE OllepaTtopa
KA. VHULHAIU3UPYIOTCS BCe TPU [IePEMEHHBIE B IIEPBOM OJIOKE. YCIOBHE BbIIIOJIHE-
HS OIIepaTopa IMKJIA He U3MEeHUIOCh. TpeTuil 610K COCTOUT U3 ABYX KOMaH/I: KOMaH/IbI
sum+=1i, MpeIHa3HAYEHHON JIJIs1 yBEJTMUEHWST 3HAYEHUs TIePEMEHHON sum Ha BEJIMUNHY i,
1 KOMaH/Ibl i+=2, U3MEeHIOIIel 3HaUYeHne UH/IeKCHOI repemMeHHoN. Tesio onepaTopa
LUKJIA He COIEePKUT KOMAH/I, I09TOMY IIOCJIe 3aKPhIBaIONIeil KPyIJIoil CKOOKU CTOUT
TOUKa C 3a1ITON. Pe3ysibraT BhITIOJTHEHUS IIPOTPAMMBI — TAKOM K€, KaK U B IIPE/IBILYIIEM
caydae. OTMETUM HECKOJIBKO TPUHITUTTAIBHBIX MOMEHTOB.

O Ecsmm nepeMentbie (sum, n U i) 0OBSIBUTH B OnepaTope IUKJIA, TOCTYITHBIME OHU
OyIyT TOJBKO B mpeziesiax aToro oneparopa. C MHAEKCHON MepeMeHHO i B 3TOM
caydae pobJieM He BO3HMKAET, @ BOT TIOCJICHSIS KOMaH/Ia MPOTPAMMBI, B KOTOPOIA
MMeeTCs CChIJIKA Ha TePeMEeHHBIE Sum 1 n, OKaKeTCsT HEKOPPEKTHOM.

O Nwmeer 3HaueHMe TIOPS/IOK CJIEIOBAHKS KOMAH/] B TPETHEM 6J10Ke oreparopa HUKJIA.
Ecan komaHabl sum+=i 1 i+=2 IIOMEHATb MeCTaMU, TO cHadaja 6y/:[eT U3MEHATHCA
3HaYeHUE UHACKCHOU IIepeMeHHO 1, a 3aTeM Ha 9TO HOBOe 3HaUeHUe 6yJ:LeT yBeJIu-
YHUBATHCS 3HAYEHUE TIepeMeHHOI sum. B pe3ysibraTe cymma 6y/1€‘T BBIYUCJIATHCA He
oT 1,a0T 3.

O XoTs Teso onepaTopa IUKJIA He COAEPKUT KOMaH/I, TOUKY C 3aIsITOI BCe PABHO CTa-
BUTH HYKHO (Win 1rycThie (hurypHsie ckoOku). Eciin aToro He cjiesarh, TO TEJIOM
oreparopa IUKJIAa CTaHeT CJeAyIolasd mocjae for-mHCTPYKIIUU KOMaH/la — B JlaH-
HOM cJIy4ae pedb 0 KoMaHzie System.out.println("Cymma HeveTHbIX Yncen ot 1 go
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"+n+": "+sum). [Ipu 5TOM ¢ (HOPMATIBHOIT TOUKU 3PEHUST CHHTAKCUC TIPOTPAMMBbI Oy-
JIeT KOPPEKTHBIM.

Bsioku omeparopa 1ukiaa MOTyT OBITH TycTBIMU. B sicTunre 2.9 mpusegen nmpumep,
B KOTOPOM OTCYTCTBYIOT KOMAH/IbI B IEPBOM 1 TpeTheM Giokax. Ho mporpamma paGoraer
KOPPEKTHO, CyMMa HEYETHBIX YHCEJI BBIYUCILIETCS TPaBUIBHO.

Jinctunr 2.9. MNMycrble 610kM B onepaTope uukna

class Demo{
public static void main(String[] args){
int sum=0,i=1,n=100;
// OnepaTop umkna c nNycTbiMu 6a0Kamu:
for(;i<=n;){
sum+=i;
i+=2;
}
System.out.println(
"CymMma He4veTHbIX yucen ot 1 go "+n+": "+sum

)5

[TepeMeHHbIE 1, sum ¥ N UHUTUATU3UPYIOTCS TIPH 0OBABIECHNUN 10 BHI30BA OTIEPATOPA
rksaa. [loaToMy B mepBoM 6JI0Ke MHUIMATU3AIIME HIYETO WHHITHATN3UPOBATD HE
HY’KHO, a caM GJIOK 0CTaeTcs MyCThIM (XOTS TOYKA € 3allsATOH BCE PABHO CTABUTCS).
Bropoii 6510k ¢ yciioBreM ocTajicsl HeM3MeHHbIM. TpeTuil 6JI0K — TaKiKe IIyCTOI.
Komanza i+=2, KOTOpOIl N3MeHseTCsl 3HAaUeHNe WHEKCHO TlepeMeHHOH, BhIHeCeHa
B T€JIO OTIePATOPa IMKJIA.

Curyanuio MOKHO yCyryOuTh, 4TO Ha3bIBAETCs, [0 [IPe/ie/ia, BUAOU3MEHUB IIPOrPaMMy
Tak, 4ToObl Bce Tpu OJI0OKa olepaTopa IMKJ/Ia CTaJu MycThiMU. IIpumep npejacraBieH
B auctunre 2.10.

Jiuctmur 2.10. B onepaTtope unkna Bce 6510ku nycrbie

class Demo{
public static void main(String[] args){
int sum=0,i=1,n=100;
// B onepaTope uukia Bce 6J0KM MycTble:
for(;;){
sum+=1;
i+=2;
// 3aBeplueHue onepatopa LMUKNa:
if(i>n) break;
b
System.out.println(
"CymMMa He4yeTHbIX 4Yucen ot 1 go "+n+

"+sum

)5
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ITockosbKy BTOPOI GJIOK 1yCTOM, TO (POPMaIbHO MbI KMEEM JIEJI0 ¢ OECKOHEYHbBIM 111-
koM. Heo6X0MMO TIperycMOTPETh BO3MOKHOCTD BBIXO/[A M3 TAaKOTO orepatopa. st
3TOTO UCIOJIb30BaHa KOMaH1a if(i>n) break ¢ ycJI0BHBIM o1iepaTopoM (B yIIPONIEHHON
dhopme, 6e3 else-6si0ka). [Tpu UCTHHHOCTU YCJIOBUS i>n HHCTPYKITHEN break 3aBepiiia-
eTcst paboTa omepaTopa ImnKJa.

OnepaTtop uukna while

— Hy, 6apun, Tbl 3a7aun craBuiib! 3a gecaTh
JIéH OJTHOMY He CIIPaBUTHCA. TyT TOMOITHUK
HYKEH — XOMO CallleHc.,

— Bepu OMOIHUKOB, HO 4TOOBI HE paHbIie!

us xk/p «Dopmyaa n0d66us>

[l opranuzanmu 1UKJI0B KPOMe oriepaTtopa for 4acTo UCIOIb3yeTcs orepaTtop while
(ects ermre onepaTop do-while, KOTOPBIN paccMaTpPUBAETCS B CJIEAYIONIEM pasfiee).
CunTakcuc BbI30Ba ornieparopa while Takoii:

while(ycnosue){
// KomaHgpl

}

ITocie ka04eBOro cioBa while B Kpyribix ckoOKax yKasbiBaercs ycjaosue. OHO 1po-
BepseTCs B Havyajie BRITIOJIHEHUS omepaTopa Inkiaa while. Eciu ycimoBue UCTUHHO, TO
BBITIOJIHAIOTCSI KOMAH/IbI B TeJie olepaTopa IUKJIa — OHU 3aKJII0YaloTcs B (pUrypHbie
ckob6ku. ITocsie aTOr0 CHOBA TIPOBEPsieTCst yesioBre. Eciin OHO HCTUHHO, TO BHOBD BbI-
MOJHSTFOTCST KOMAHJIbI U TIPOBEPSIETCS YCJIOBHUE, U Tak jgajee. Pabora omepaTopa ukKJia
3aBepIIAeTCs, €CIU PU OUYEPETHON TTPOBEPKE YCIOBUS OHO OKaKeTCs JIOKHBIM. Cxema
BBINIOJTHEHUST OTlepaTtopa while nokaszana na puc. 2.10.

false
Ycnoeue

KomaHgbi

Puc. 2.10. CxeMa BbINOSIHEHUSI onepaTopa umkia while
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B smctunre 2.11 npuBezieH TpuMep MPOTrPaMMBbI JIJIsT BBIYUCIEHUS CYMMBI HEYCTHBIX
HATYPAJIbHBIX YHMCEJ C UCIIOJIb30BaHNEM OllepaTopa IUKIa while.

Jinctunr 2.11. BoiuncneHume cymmbl C NnoMoLybio onepartopa while

class Demo{
public static void main(String[] args){
int sum=0,i=1,n=100;
// OnepaTop uwukna:
while(i<=n){

sum+=i;
i+=2;
System.out.println(
"CyMMa HeyeTHbIX 4ucen ot 1 go "+n+": "+sum

)

Pesysibrar BbIOTHEHNS IIPOTPAMMBbI — TaKOM Ke, KakK B IIPe/IbIIYIINX [TpUMepax. XOoueTcst
BEPUTD, YTO TIOSICHEH NS 3/1eChb He HY KHBI.

OnepaTtop uyukna do-while

— Yro xe nenaTh?

— JKnars.

— Yero?

— Iloxka He noxy;ieer.

u3 M/ «Bunu-Ilyx udem ¢ zocmu»

OmnepaTop nkIa do-while HamoMuHaeT onepaTop Mukja while. CUHATaKCHUC €T0 BBI30BA
TaKOM:

do{
// KomaHnabl
}while(ycnosue);

BoimosiHeHue onepaTopa HaunHAeTCst ¢ GJIOKA KOMaH/[, pa3MEIIEeHHBIX B (DUTYPHBIX
CKOOKaxX TOCJIe KII0UEBOTO CJIOBA do. 3aTeM ITPOBEPSIETCST YCIIOBUE, YKA3aHHOE B KPYTJIBIX
CKOOKaxX TOCJIe KII0UeBOTo ¢JIoBa while. Ec/iv ycIoOBre HCTUHHO, TO CHOBA BBITIOJIHSIIOTCSI
KOMaH/Ibl U 3aTeM TIPOBEPSIETCS YCIOBHE, U Tak fasiee. CxemMa NCI0Ib30BaHM OllepaTopa
nukJia do-while mokazana ua puc. 2.11.

[Mosrywaercst, 4TO XOTsI OBI OIMH Pa3 KOMAH/IBI B TeJIE OMEPaTopa UK GY/yT BHIMOTHE-
HbI — B 3TOM IJIABHOE OTJIN4Me orepaTopa do-while ot ontepaTopa while. B smictunre 2.12
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IIPUBE/EH IPUMEP UCIIOJIb30BaHNA ollepaTopa do-while I BRIYUCIEHUS CYMMBI He-
YETHBIX HATYPAJIbHBIX YNCEJL.

KomaHgbi

false

Ycnosue

Puc. 2.11. Cxema BbINnosniHeHUs onepaTtopa uuknia do-while

Jiuctunr 2.12. Ucnonb3oBaHue onepaTtopa do-while

class Demo{
public static void main(String[] args){

int sum=0,i=1,n=100;

// OnepaTop uukna:

do{
sum+=i;
i+=2;

Ywhile(i<=n);

System.out.println(
"CymMma He4yeTHbIX 4Yucen ot 1 go "+n+": "+sum

)5

Pesysbrat BbINOJIHEHUS 9TO TPOrPaMMbl — TOUHO TaKOH ke, KaK I B PACCMOTPEHHBIX
paHee IpuMepax.

HA 3AMETKY

Onepatopbl uukna do-while, while u for B OBLEM-TO 3KBMBANEHTHbLI: BCE, YTO
x MOXXHO 3amnporpamMMMpoBaTh C MOMOLLbIO OAHOMO OrepaTopa, MOXHO CAenaTh M BOC-
NoNb30BaBLLMCL ABYMSI APYrMM. Bompoc nuwb B cuHTakcuce. Ho uaeonormuyeckue
OT/IMUUSA BCE Xe eCTb. B onepaTtope while cHayana NpoBEpSIETCS YCI0BUE, U €CIIU NPK
NepBOI NMPOBEpKe OHO OKAXETCs JIOXHbBIM, TO KOMaHAbl B Tene onepaTtopa He 6yayT
BbINOJIHEHBI HY pa3y. B onepaTope for cuTyaums cxoxas: eciv Npu Nepeoi NpoBepke
YCIOBME OKaXETCS! JIOXHbBIM, TO KOMaHAbI B TENe ornepaTopa U B TPETLEM 6110Ke He Bbl-
nonHsitoTca. OfHaKo KOMaH/bl B NepBoM 6710ke 6yAyT BbINOSIHEHbI (OHM BbIMNOSHAOTCS
nepes NpoBepKkol ycrnoBusi). B onepatope umkna do-while cHayana BbIMOSHAOTCS
KOMaHZbl B TeJle onepaTopa, 1 TOJIbKO MOC/IEe 3TOr0 NePBbIV pa3 NPOBEPSIETCS YCIOBME.
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Mcnonb3oBaHue ynpaBisitoUX UHCTPYKLIUINA

Austen HoOu, HOCTpa asmc! UTo o3HavaeT — eske-
JIM OJIMH YeJIOBEK IOCTPOUJ, IPYTOil 3aBceria
pazobparh MOJKET.

us xk/¢p «Dopmyra 11066u>

[lanee paccMaTpUBAIOTCSI HEKOTOPBIE MPOTPAMMBI, B KOTOPBIX UCITOJIB3YIOTCST YITPABJISI-
T0II[e MHCTPYKITUH.

BbluncneHne 3KCNOHEHTbI

B xnacce Math ecTh cTaTndeckuii MeToz exp( ), MpefHA3HAUYECHHBIN /IJIsT BEIYUCICHUS
AKCITOHEHTBHI: JIJIST YMCJIOBOTO apryMeHTa X BBIYHMCIsEeTCs 3HaueHue e (uan exp (x)),
rae e ~ 2,718281828 — mocTostHHAs Jiinepa. B neficTBUTETbHOCTH A BRIYUCTICHUS
AKCIOHEHTHI UCTIOIb3YyeTcs ciaeayonias cymma (pasioskenne hyHKInM exp (x) B psin
Tetimopa):

Pasymeercst, Ha MIPAKTUKE BBIYUCIUTD OECKOHEUHYIO CYMMY HEBO3MOJKHO, TO3TOMY
OrPAHMYNBAIOTCSI BBIYMCIEHUEM CYMMBI [IJIs1 KOHEYHOTO KOJIMYeCTBA CIAraeMbIX, U YeM
ux GOJIbIIE, TEM BBIILIE TOYHOCTD. B ymactumre 2.13 npuBeseH npuMep IporpaMMbl, B KO-
TOPOU BBIYUCIISIETCST 3HAUEHIE IKCIIOHEHTHI.

JinctuHr 2.13. BblunciieHne 3KCNOHEHTbI

class Demof{
public static void main(String args[]){
// BepxHAA rpaHuua AnAa Cymmbl
// W VMHAEKCHas nepemMeHHasn:
int n=100,k;
// ApryMeHT 3KCMOHEHTbl, MepemMeHHas ANA 3anucu CYMMbl
// W uTepauuoHHaa fobaska:
double x=1,s=0,q9=1;
// BbldMCNEHUe SKCMOHEHTHI:
for(k=0; k<=n;k++){
S+=q;
q*=x/(k+1);
¥
// Pe3ynbTaT BblMUCIEHMIA:
System.out.println("exp("+x+")="+s);
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[TockoabKy 3HAUEHNEM JJIT apTYMEHTA 9KCIIOHEHTHI YKa3aHa e/[MHHUIA, B pe3ybTaTe
BBITIOJTHEHUST [TPOTPAMMBI [TOJIyYaeM TPUOJIMKEHHOE 3HAYEHE JIJIsI TOCTOSTHHON Jilrepa
(TpryeMm ¢ 10BOJIbHO HEeNJIOXOW TOYHOCTDHIO):

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMmbl (U3 NIUCTUHra 2.13)
exp(1.0)=2.7182818284590455

OcHOBY TIpPOrpaMMbI COCTABJISIET OTIEPATOP 1UKA. B HeM uniekcHas nepemennas k mpo-
GeraeT 3HaYeHys OT @ 710 n (3HaYeHe STOI1 [IepeMeHHO 3a4aHo paBHbIM 100). B Tese muk-
Jia Bcero JiBe KoMaH ibl. KoMan/10ii s+=q 3HaueHue rnepeMenHoii s (HauajJbHOe 3HaUeH1e
PaBHO HYJIIO) YBEJIMUNBAETCS HA BEJIMUUHY g (€IMHUYHOE HAYaIbHOE 3HAYEHUE ), TTOCIIe
4ero KOMaHAoM q*=x/ (k+1) U3MeHsIeTCs 3HaYeH e IIepeMeHHoN-100aBKu. IlepemMennas q
YMHOKa€eTCs Ha X U fieinTes Ha (k+1). VisMeHeHne nepeMenHoi-100aBKI BbIIOJIHIETCS
TaK, YTOOBI Ha CJIEAYIOIIEM IIare 5Ta [0OaBKa JaBaJjia IPaBUIbHOE IIPUPALIECHNE I PAAA

. . X
Tefinopa. [leficTBUTENIbHO, B TPOrpaMMe BBIUMCISETCS cyMMa exp(x) ~ z?’ 1103TOMY
k=0 Iv:
TIpUpAIenre CyMMBI TS k-To nHaekca paBusietcst g, = x*/k\. [lnsa (k + 1)-ro unmekca
nmobaBka pasHsieTcs ¢,,, = X! /(k + 1)!. B cOOTBeTCTBUM ¢ COOTHOIIEHNEM ¢,.,/q, =
=x/(k + 1) Ha ocHOBe OGABKU Ha k-M Iare Jjist CJAEAYIOIEN uTepaui 106aBKy He-
006X0INMO YMHOKUTD Ha X U pazaennth Ha (k + 1).

Yucna ®mnboHauyum

Yucmamu DuboHAYYN HA3BIBAETCS TTOCIEI0BATEIBHOCTD HATYPATBHBIX YHCEJT, IEPBBIE
ZIBa N3 KOTOPBIX PAaBHBI CAMHUIIE, & KaXKI0€ CIEAYIONIEE YNCJI0 B MOCTE0BATCIBHOCTI
paBHsIETCS CyMMe JIBYX TPeAbIAynX. B smctunre 2.14 npuBeieH mpuMep IpOTpaMMBbl,
B KOTOPOT BRIBOMISITCSI UMCIIA U3 TIOCTe0oBaTenbHoCTH DuboHawdm.

JinctuHr 2.14. Yucna ®uboHauumn

class Demo{
public static void main(String args[]){

// Konu4yecTBO 4ucen B NocnefoBaTesIbHOCTH,
// HayvanbHble YneHbl U WHAEKCHaA nepemMeHHas:
int n=15,a=1,b=1,1;
System.out.println("4ucna oOuboHayum:");
// BbiBOA Ha 3KpaH ABYX MepBbiX
// 4neHoB nocnefoBaTEe/IbHOCTH:
System.out.print(a+" "+b);
// BbluMCneHue nocnefoBaTeNbHOCTU OUBOHAYYM:
for(i=3;i<=n;i++){

b=a+b;

a=b-a;

System.out.print(" "+b);
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B pesyssraTe BBINOIHEHNS TPOTPAMMBI ITOJyYaeM CIeyolee:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMmbl (U3 NINCTUHra 2.14)

Yucna OuboHay4m:
11235813 21 34 55 89 144 233 377 610

B niporpamme 00bIBIISIOTCS 1EJOUNCIEHHBIE TIepeMeHHbIE n (KOJUYECTBO BbIUKCIse-
MBIX Yrcell B ocsegoBaTesbHocT DrboHauym), a TakKe IlepeMeHHbIe a i b, KOTOpbIe
TpeAHa3HAYEHBI JIJIsT 3aITICH TIPETOCIEHETO U MOCIeITHETO BBIYMCIEHHBIX Ha TAHHBIN
MOMEHT YHCEJT B TIOCJIEIOBATEIBHOCTH. DTUM ITepeEMEHHBIM ITPUCBOEHBI HAYaTbHbIE €11 -
HUYHbIE 3HAYEHUS, TI09TOMY OHU Cpasy 0ToOpaskaroTcs B OKHE BbIBojIA. Jlasiee B omepa-
TOPE LIKJIA BBITOJHIETCS BBIYUCIIEHIE C 0TOOPAKEHIEM B OKHE BBIBOJIA TIOCJIEYIOTIITX
4yjeHOB. B yacTHOCTH, /IJIs1 BBIYNCJIEHUS CIEYIONIET0 YNCIa B TOCAe0BATETbHOCTH,
€CJIM U3BECTHBI TTOcsIe/iHee (TiepeMeHHast b) 1 ipe/noceinee (mepeMeHHas a) 3HaueHus,
HCII0JIb3YETCs KOMaH/1a b=a+b — Ka)k/10€ HOBOE YMCJIO PABHAETCA CYMMeE JIBYX IIPE/bILY -
mux. ITocsie aToro Heo6GXOAUMO B IIEPEMEHHYIO a 3allicaTh 3HAYEHKEe, KOTOPOE 10 9TOI0
ObLJIO 3aIlCaHO B IlepeMeHHY 0 b. ITT0CKO/IbKY 3HaYeHNe b yIKe MBMEHUIOCH 1 COEPIKUT
CYMMY CTApOTO 3HaYeHU TTePEeMEeHHON b 1 TeKYIIero 3HaueHUsI TepeMEHHOM a, OT TeKY-
IEr0 3HAYEHUST [IepeMEHHOI b He0OXO[UMO OTHSITh TEKYIllee 3HaYeHe TIePeMEeHHON a
1 3aI1CaTh pe3yJibTar B iepeMeHHyo a. [loaromy mocJie mepBoit yoMsSHyTOM KOMaH/IbI
B oIlepaTope IMKJIa BBITTOJHSIETCS KOMaH/Ia a=b-a. HoBoe BhIunciIeHHOE 3HAUEHNE b
orobpazkaercs B OKHE BbIBOJA KOMAH/I0M System.out.print (" "+b).

BbluMcneHuve umcna nn

Bocnobayemcst MopmrdunpoBaHHbM MeTo10M MoHTe-KapJio 17151 BeIYrceHus 3Have-
HUS yrcsia . B yacTHOCTH, TPOBeieM CIeYIOINiT MbICTIEHHBII dKCIIEPUMEHT. Brinirem
KPYT B KBaJIPAT C eIMHUYHOI cTopoHOi. lonans Takoro kBaspara paBHa, O4Y€BUIIHO,
equHuUIle. Paguyc kpyra pasen 1/2; a momaap — n/4. DKCIIEPUMEHT COCTOUT B TOM,
4TO BHYTPH KBajJ[paTa CJAy4aiiHbIM 06pasoM BBIGHPAIOTCS TOYKH. Touek MHOTO, U OHU
PaBHOMEPHO pacIipeiieJieHbl 10 KBapaty. HekoTopsle N3 HUX MOMAJAI0T BHYTPb KPYyTa,
IpyTre — HeT. BeposTHOCTH TTOMaIaHusI TOYKU BHYTPh KPyTa paBHA OTHONIEHUIO TLJIO-
A1 KPYTa K IO/ KBAPaTa, TO ecTh /4. B TO ke BpeMs ecyin TOUeK JOCTaTOYHO
MHOTO, TO OTHOIIEHUE YKCIIA MOTABIINX BHYTPh KPYTra TOUEK K 0OIIEMY YHCITY TOYEK
BHYTPH KBaJIparta JI0JIKHO OBITH GJIM3KO K BEPOSITHOCTH MOTIAJAHUST TOYKU BHYTPb KPY-
ra. Yewm 6osrbiie BHIGPAHO TOYEK, TeM ToUHee coBnaerune. [10aTomy /ist pacuera yncia
n = 3,14159265 cayvaiiibiM (U1K He 0YeHb CAyYailHbIM) 00pasoM BbIOMpaeM BHYTPU
KBajlpaTa KaKoe-TO KOJIMYECTBO TOYEK (deM GOJIbIIe — TeM JIYYIIe), TTOJCYUTHIBACM,
CKOJIBKO U3 HUX ITOTA/IaeT BHYTPb KPYTa, HAXOMM OTHOIIIEHNE KOJTMYEeCTBA TOUEK BHY TPU
Kpyra K 0611eMy KOJTUYECTBY TOUEK, YMHOKAEM MOJTYYeHHOE 3HAYCHUE HA 4 1 BBIYKCIISIEM,
TakuM 06pPa3oM, 3HAYCHUE JIJIST YUCIIA T.

[lng periernst aTo# 3a71aun HY’KEH XOPOIIWH TeHepaTop CIAyYalHbBIX YMcesJ — TaKoH,
9TOOBI TEHEPUPOBAJT CIAYYANHOE YUCIO0 ¢ TTOCTOSTHHOM TMIOTHOCTHIO PACTIPEIETEeHNsT Ha



86 naea 2. Ynpasnsiowme NHCTpyKLumMn Java

WHTEPBaJIe 3HAYEHUIT OT @ 10 1. ITOTO He TaK MIPOCTO TOOUTHCST, KAK MOKET MTOKAa3aThCsI
Ha TIePBBIH B3TJIsA/L, [109TOMY BMECTO TeHEPUPOBAHUST CJIYUAHBIX UKCEJT TOKPOEM 00JIaCTh
KBaJ[paTa CEeTKOi, y3JIbl KOTOPOil OyIyT UrpaTh PoJib CIydalHbIX ToYeK. deM MeHbIie
pasMep STYEHKN CETKH, TeM BBIIE TOYHOCTD BhIUncaeHuil. B muctunre 2.15 npusenen
KOJI, B KOTOPOM pelllaeTcs 3Ta 3ajaya.

Jinctmur 2.15. Boiuncnenme umcna n

class Demo{
public static void main(String args[]){
// Konun4ecTBOo 6a30BbIX JIMHUN CETKW:
int n=100000;
// VHBEeKcHble nepemeHHble:
int 1i,3;
// CYeTuMK pAs monaBwWMX B KPYr Toyek:
long count=0;
// KoopauHaTbl Toyek M 4ucno "nu":
double x,y,Pi;
// Nepebop Toyek:
for(i=0;i<=n;i++){
for(j=0;3<=n;j++){
// KoopauHaTbl TOYKH:
x=(double)i/n;
y=(double)j/n;
// Ecnu Toyka nonafjaeT BHYTpb Kpyra:
if((x-0.5)*(x-0.5)+(y-0.5)*(y-0.5)<=0.25){
count++;
¥
}
}

// Yvcno "nu":

Pi=4.0*count/(n+1)/(n+1);

// Pe3ynbTaT BblMUCNEHMUIA:

System.out.println(
"BblumcneHne 3Hadenusa no "+(long)(n+1l)*(n+l)+
" Toukam:"

)s
System.out.println(Pi);

XoTs B IIpruMepe NCIHOJIb3YETCA JOCTATOYHO 60JIbIIIOE KOJIUYECTBO TOYEK, pE3yJibTart,
OTKPOBEHHO IOBOPs, OCTABJIAET JKEJIaTb JIYUIIEro:

Pe3ynbTaT BbINOMIHEHUS NPOrpaMMbl (U3 NUCTUHra 2.15)

BbluMcneHne 3HaveHuA rno 10000200001 To4kam:
3.141529585494137

B nporpamme nHuIMaIU3UpyeTCs Lel0uUCIeHHas lepeMetHas n, KoTopas olpeeiseT
KOJIMIECTBO OA30BBIX JIMHUIT CETKH MO Kask0H 13 KoopauHat. Obiiee KOTHIECTBO TOUEK
B 9TOM CJlydae BHYTPU KBajpaTa PaBHO (n+1)*(n+1). DTO YUCIO MOKET OBITh IOCTATOUHO
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GoutbiiiM. CpaBHIMOE ¢ HUM YHCJIO — KOJMYECTBO TOYEK, KOTOPBIE TTOMAIAI0T BHY TP
kpyra. [loaTomy nepemenHas count, KOTopas peHazHaueHa /715l MoJIcueTa KOJINIeCcTBa
MOMABIINX BHYTPb KPyTra TOUEK, OOBSIBIISIETCST KaK MpUHaIeKaras Tuiy long. Kpome
IeJIOUNCIEHHBIX HHIEKCHBIX TIEPEMEHHBIX 1 1 j, B IporpaMMe 0ObSBISIOTCS TIEPEMEH-
HBIE X U y JIJIS BBIYMCJICHUS KOOPAMHAT TOUEK, a TIepeMeHHas Pi mpenHa3HadeHa s
3aIMCH BBIYUCISIEMOTO 3HAYCHUS YNCJIA 1.

BHyTpu BiIO’KeHHBIX OIT€paTOPOB IIUKIa KOMaHaaMu x=(double)i/n u y=(double)j/n
BBIYUCJISTIOTCST KOOPAWHATHI TOYKH, HAXO/ISIIENCS B y3JIe Ha lepecedeHuu i-if u j-it am-
nwit. [Ipu gesternn o6a orepan/ia — 1eJI0YUCIEHHbIE, TOITOMY JIJIsI BRIYUCIEHUST PE3YJib-
TaTa B (hopMarte C MJaBaoIieil TOUKOoit NCIOIb3yeTcss MHCTPYKIH (double). IlockombKy
IEHTP BIMCAHHOTO B KBajipat Kpyra umeeT koopaunatet (0,5; 0,5), a paguyc Kpyra paBeH
0,5, TO KpUTEPHUIl TOTO, YTO TOYKA C KOOpAUHAaTaMu (X, i) TOTIaZiaeT BHYTPb Kpyra (Man
Ha ero rpanuity ), umeet Bug (x — 0,5)? + (y — 0,5)? < 0,5% ViMeHHO 3TO ycJI0BUE U MTPO-
BepsIeTCs B YCJIOBHOM OTI€PATOPE; €CJU YCJIOBHE UCTUHHO, TO 3HAYEHHE TTePEMEHHO
count yBeIMYMBAETCS HA €IUHUITY.

YucIo © BEIYUCTIAETCS KOMaH0M Pi=4.0*count/ (n+1)/(n+1). YToOBI M36€KaTh 11EI0-
YUCJEHHOTO JIeJICHUS, MBI UCIIOTH30BaTN JUTEpas 4.0 Tumna double. Berumciernoe
3HaUeHNe Pi BRIBOAUTCS Ha oKpaH. [Ipn BbIBozme Ha aKpaH 3HAUeHUS (n+1)*(n+1),
OTIPEIEIISIONIEro 001ee KOJNIECTBO TOUEK, [JIsT MTPUBEACHUS K COOTBETCTBYIOIIEMY
opmary ncnosbzoBana komanzaa (long). Kak yske oTMevanoch, gaxe eciud 3HAUEHNE
TIepeMeHHOH n He BBIXO/INT 3a IOTTYCTUMbIE TPAHUIIBI IMATIa30Ha /7T TUTIA int, 3TO MOXKeT
TPOU30UTH TIPU BBIYUCICHUN 3HAUEHUS (n+1)*(n+1).

CJIeI[yeT OTMETHUTD, UTO HpeI[JIO)KeHHbeI c110c00 BBIYMCJICHUS YUCIIa T HE ABJIAETCA OIl-
THUMaJIbHbIM. [IGJIO B TOM, UTO JJId JOCTMXKECHNA MaJIO-MaJIbCKIL HpI/IeMJIeMOfI TOYHOCTH
TIIPUXOIUTCA NUCITIOJIb30BATH IOCTATOYHO GOJIBIIOE KOJIMUECTBO TOYEK, 4YTO CYIIECTBEHHO
CKa3bIBA€TCS Ha BDEMEHU BbIITOJIHEHU S ITPOTrPaAMMbI.

AJTbrepHaTHBHBIN METO/I BEIYUCIEHUS YHUCIA T, KOTOPBIN MBI 3/IeCh PACCMOTPUM, Ga3u-
pyeTcs Ha mpuMeneHuu psiga @ypee. B yacTHOCTH, MOKHO BOCTIOIB30BATHCS TEM, UTO
Ha uHTepBase oT 0 10 21 MMeeT MecTo pasioxkenue B psaa Dypoe:

X = 4iﬂsin(%}

n=1 n
00 k
()
Ecau B aTom passioxkeHun x = @, TO MOJIyIUM T = 42%
k=0 2R+

B siuctuHre 2.16, 151 1oJIydyeHnsl 3HAaUeHNS YMCJIA T BBIYUCIISETCS COOTBETCTBYIONIAS
CyMMa.

B kone, nmpesncraBieHHOM

JIncTvHr 2.16. BoluncneHue ymcna © Ha ocHoBe psifa ®ypbe

class Demof{
public static void main(String args[]){
// Konu4ecTBO cnaraemblXx M WHAEKCHAA NepeMeHHas:
int n=5000000,k;
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// HavanbHoe 3HayeHuWe u pobaBKa:
double Pi=0,q=4;
// Bblducnenue 4ucna "nu":
for(k=0; k<=n;k++){
Pi+=q/(2*k+1);
a*=(-1);
}

// Pe3ynbTaT BbIMUCNIEHMUIA:
System.out.println(
"BblyucneHo no "+n+" cnaraembim:"

)s
System.out.println(Pi);

PeSyJIbTaT BBITTIOJTHEHUA TTPOTPAMMBI TaKOIi:

Pe3ynbTaT BbiNOJIHEHUS NporpaMMbl (M3 NUCTUHra 2.16)

BbluncneHo no 5000000 cnaraembim:
3.1415928535897395

Tounocts 110 CpaBHEHUIO C IPEeAbIAY UM €110cOOOM BBIUKCICHUSA BbIIIIE, XOTA KOJINYECTBO
cJlaraeMbIX B CyMMe€, KOTOPbIE IIPU 9TOM ITPUIIJIOCH YU4€CTb, JOCTATOYHO BEJIMKO.

CJIBI[YIOLHI/II;,I c1rocob ITOJIy4€eHUsA 3HAYCHMA JIA YUCJla T OCHOBAH Ha BbIYUCJ/IEHWUH 11DO-
n3Besenus. B HaCTHOCTH, UCITIOJIb3YEM TaKO€ COOTHOIIECHUE!

922 2
V2 242 s a2

B snuctunre 2.17 npejictaBiieH KoJi, B KOTOPOM JIAaHHOE TIPOU3BE/IEHNE UCIIOJIb3YETC JIJIsT
BBIYUCJIEHNUS 3HAUEHNS YNCJIa T.

T

JIncTuHr 2.17. BoluncneHue ymcna n Ha OCHOBE NpousBeAeHus

class Demo{
public static void main(String args[]){
// Konu4ecTBO MHOXMTENeih U WHAEKCHAs mnepemeHHas:
int n=20,k;
// HavanbHoe 3Ha4yeHWe W UTEepaLMOHHbI MHOXUTENb:
double Pi=2,qg=Math.sqrt(2);
// Bblducnenue 4ucna "nu":
for(k=1;k<=n;k++){
Pi*=2/q;
g=Math.sqrt(2+q);
¥
// Pe3ynbTaT BblMUCNEHMUIA:
System.out.println(
"BblyucnieHo no "+n+" MHOXuTenam:"

)5
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System.out.println(Pi);

HonyqaeM TaKO€ 3Ha4YeHUA 14 YucJja .

Pe3ynbTaTt BbINOMHEHUS NPOrpaMMmbl (U3 NUCTUHra 2.17)

BbluMcneHo No 20 MHOXMTeNnAM:
3.1415926535886207

OTMeTnM, 4TO I0OCTATOUHO HETIJIOXOM 10 TOUHOCTH Pe3yJIBTaT OJIy4eH Ha OCHOBE OTHO-
CUTEJIHHO MAJIOTO KOJTMUecTBa MHOKUTe e, UTo KkacaeTcst HermocpeicTBEHHO alrOPpUTMa
BBIYHCJIEHWST 3HAYEHUS YHCJIA T, TO €70 OCHOBY COCTABJISIET OIIEPATOP 1IUKJIA, B KOTOPOM
BBIYHCJISIETCST TPOU3BE/IEHNE, MCTIOJIb3yeMOe KaK OIleHKa /1715 urcsia . Pesysbrar 3anm-
CBIBAETCS B TIEPEMEHHYIO Pi, HauabHOE 3HAaYeHNe KOTOPoi paBHO 2. [Ipu Berancienun
[POU3BEIEHHUST yITEHO TO CBOMCTBO, YTO KasKIblil HOBBIII MHOMKUTEJIb IIPEICTABIISIET COOOIT
1po6b. B uncanrese gpobu — aBoIiKa, a 3HaMEHATeJb APOOH MOKET ObITh MOJYY€EH Ha
OCHOBE 3HAMEHATEJIsI [TPE/IBILYIIEr0 MHOMKITEIST, €CJIM K 9TOMY 3HaMEHATEeJ0 J0OABUTD 2
1 U3BJIeYb U3 Pe3yJibTaTa KBaJPATHBIN KOopeHb. /It 3amcy 3HaueHnsT 3HaMeHaTesT Ha
KasK/IOM 113 UTEPAIMOHHBIX 1I1AaTOB UCTIOIb3YeTCs IepeMeHHast q ¢ HauaJIbHbIM 3HAaUeHUeM
/2. B Tezie oneparopa 1uK1a BCero ise KoMan [bl. KoMam 1oii Pi*=2/q Ha 0CHOBE JAHHOTO
3HAYEHUs MHOXKNTEJS U3MEHSeTCsI 3HAaUeHne 1TepeMeHHON — pe3ysbraTta Pi, a 3aTeM
KOMaH/ION g=Math.sqrt(2+q) n3MeHseTCsI 3HAMEHATEJIb JIJIST CIIe/IyIOIero MHOKUTEIS.

HA 3AMETKY

MockonbKy CTaTMYECKMA MMMOPT Kacca Math B MporpaMMme He BbIMOSHANCS, TO Npu
BbI30Be MeToAa sqrt () HeobxoamMmo ykasblBaTb UM Kiacca Math.

MeToa nocnepoBaTesibHbIX UTEpPaLU 7]

B cuieryotieii iporpaMme METOIOM TTOCIeI0BATEIbHBIX UTEPALHIT PEIIaeTcst ajiredbpan-
yeckoe ypasHenue. [ ypaBHeHus Buga x = [(x), pelaeMoro OTHOCUTEIbHO IIePeMeH-
HOU X, IpUMEHEHNE METO/Ia ITIOCJIeJOBATE/IbHBIX I/ITepaHI/Iﬁ TI0/Ipa3yMeBaET BBITIOJTHEHNE
CIEYTONNX MefcTBUi. [I71sT TepeMeHHON X 34/1aeTCsT HAYaTbHOE MPUOTTIKEHIE Xy, TO €CTh
x=x,. Kaxmoe ciemyioniee mpubisKeHiie BhIYUCISIETCS Ha OCHOBE MpebiyIero. Ecin
Ha 71-M TI1are Ji7Is1 KOPHST YPaBHEHUST BEIYUCIEHO TPUOTIMKEHTE X, TO TPUOIIKEHTE X, ,
Ha CJIEYIONIEM Tare BRIYUCISIETCS Kak X, , = f(x,).

Jliist TOTO 4TOOBI COOTBETCTBYIONIAST UTEPAIIMOHHAS TIPOTIEAYPA CXOAUIACH K KOPHIO
ypaBHeHUsI, HeOOXOAMMO, YTOOBI B 06JACTH TIOMCKA KOPHS BBIMOJIHIIOCH YCIOBUE
| df(x)/dx| < 1. B muctunre 2.18 mpejcrasien Ko, ¢ IOMOLIbIO KOTOPOIO METO0M 0~
cJIe/IoBaTeIbHBIX UTEpalnii pemaercst ypasuenue x = (x2 + 10)/7 ¢ 3a7anHbIM HavaJIb-
HbIM pubsKenneM. KopHsaME 9TOTO KBajipaTHOTO YPaBHEHUST SIBJISIOTCS 3HAYEHUST
x=2wux=>5. B 1aHHoM ciydae ypaBHEHHE TIPECTaBIeHO B Buje X = f(x), rie hyHKIMs
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J(x) =(x*+10) /7. THockomubky df(x)/dx =2x/7, 17151 TaKOTO TIpeACTaBICHIS YPaBHEH NS
METOOM IOC/IEA0BATEILHBIX UTEPAIIMI MOKHO HCKATh KOPEHb, MOIAJAIOINI B MTHTEPBAI
3HaueHuit —2,5 < x < 2,5, T eCTh KOpeHb X = 2.

JNiuctmHr 2.18. MeTtop nocnenoBaTesibHbIX UTepaumii

class Demo{
public static void main(String args[]){

// HavanbHoe npubnuxeHwue:
double x0=0;
// TepemeHHble ANA KOPHA U YyHKLUMUK:
double x,f;
// TlorpewHocTb:
double epsilon=1E-10;
// OrpaHuyYeHue Ha KOAUYECTBO MUTepauuii:
int Nmax=1000;
// WTepaunmoHHas nepemeHHas:

int n=0;
// HavYanbHoe 3HayeHue AnA QYHKUUW:
f=x0;
// Bbl4McneHue KOpHA:
do{
// V3MeHeHue WHAEKCHOW nepemMeHHOoW :
n++;
// HoBoe npubnuxeHue ANs KOpHA:
x=F;

// HoBoe 3HauyeHue AnA GyHKUUM (KOpPHA):
f=(x*x+10)/7;
}while((n<=Nmax)&&(Math.abs(x-f)>epsilon));
// NocnepHAaa "uTepauma™:
x=f;
// Pe3ynbTaT BbIMUC/IEHMWIA:
System.out.println("PeweHne ypaBHeHua:");
System.out.println("x="+x);
System.out.println("KonnyectBo utepaumit: "+(n+l));

Ucnosnpdyemas B mporpaMme UTepaioHHas Mpoleypa BbIIOTHAETCS 0 TeX 110D, ToKa
He Oy/IeT I0CTUTHYTa HeOOXOMMAsA TOYHOCTh BBIUMCIICHUIT TGO 0611ee KOJMIeCTBO UTe-
paliuii He MPEeBBICUT YCTAHOBJIEHHYIO BEPXHIOIO IPaHuily. BepXHsid rpanuiia i 3Ha4eHust
UTEPAIMOHHON TepeMeHO orpeiesiseTcsl 3HadyeHneM rnepeMeHHoi Nmax. [lorperHoctsb
KOPHSI 33/Ia€TCsI 3HAUEHUEM [lepeMeHHON epsilon. B nipuHILuiie, MOKHO TPUMEHSITH U 60~
Jiee TOUHBIE OI[EHKH MTOTPEITHOCTH BBIYMUCIISAEMOTO KOPHS. 3/1€Ch B KA4eCTBE OLEHKNU IS
MOTPENTHOCTH YYUTHIBAETCS PAa3HUIA MEXK/LY 3HAUEHUSMU KOPHEN Ha PAa3HBIX UTEPALNIX
|2, — x,|. JIpyrumu cJioBaM, 9TO He TOYHOCTb KOPHsT, & 3HAYEHHE IIPUPAIIEHST 1T KOPHST
(110 abcomoTHOI BestmanHe ). UTo6bI KOHTPOJIUPOBATH ATY BEJMYUHY B IPOTPAMME, HEOO-
XO/IMMO UMETb JIBE IiepeMeHHbIe: TeKyIlee 3HaYeHrne KOpHs (IlepeMeHHas X)) U CIIeIyIonee
3HavyeHune KopH: (nepemennas f). B Tesie onieparopa 1ukiia Kaxoe HOBoe 3HaUeHUe Tiepe-
MEHHOI X BBIYMCJISIETCS KOMAHIOH x=F, a cJIeyioniee 3HaueHue /7151 KOPHs, 3alIUChIBAEMOe
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B IIepeMeHHYI0 f, — KoMaHo1 f=(x*x+1@) /7. B omepaTope 1uKja MpoBepsieTCA yCIOBUE
(n<=Nmax)&&(Math.abs(x-f)>epsilon). 3HaueHue 3TOrO BhIPAKEHU PABHO true, ecjin
MHJIEKCHAs [IepeMeHHas n He [IPEBBIIIAeT 3HaueHre Nmax 1 eCJId Pa3HOCTh x-f 110 abco-
JIIOTHOU BeJTMIMHE TIPEBbITITAET 3HAUEHUE TIepeMEeHHON epsilon.

HA 3AMETKY

x [Ans BbUMCNIEHMS MOAYNS UCMONb30BaH CTaTUUECKMIA MeToA abs () U3 Knacca Math.

Jlist puBeeHHbBIX B IIPOrPaMMHOM KO/e 3HaYeHUi (/1 Ha4alibHOTO NPUOIMKEHUS
KOPH: ¥ TOYHOCTU BBIYMCJICHUN ) II0oJIydaeM CJIeLyIOUi pe3yabTar:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMmbl (U3 IMCTUHra 2.18)

PeweHne ypaBHeHUA:
X=1.9999999999205635
KonnyecTtBo uTepauuin: 42

B mamroM cayuae paboTa TIPOTPAMMBI 3aBEPITIEHA M3-3a TOTO, YTO TMPUPAIIEHTE KOPHS
CTaJI0 MEHbITIe 3HAUYEHNS TIepeMeHHOH epsilon.

PewueHue KBaAgpaTHOro ypaBHeHuUs

PaccMOTpIM mporpaMMy, B KOTOPOii pelTaeTcs KBapaTHoe ypaBHeHHe, TO eCTh ypaBHe-
Hue Buza ax? + bx + ¢ = 0. B uzBecTHOM CMbICTe 3a1a9a 6aHATbHAS — KOPHSMH YPaBHEHHS
~b+b* —4ac
ABIAIOTCH SHANCHI X = ——— ——— NPH YCAOBUH, HTO COOTBETCTBYIOUIHE JHANCIIT
a
BBIYMCAMMBL PacecMoTpumM Hanbosiee 061y 1o CHTYAIIHIO, KOT/Ia TapaMeTphl d, b 1 ¢ MOTyT
IIPUHUMATh TI00bIe fieficTBUTeIbHble 3HaueHns. M0KHO BBIIETUTD CJIeYIONIHe 0co0bIe
CUTYAINH, B KOTOPHIX GOpMaIbHOE TpUMEHeHNe TPHBeIeHHBIX PellleHn i HeBO3MOKHO.

O Ilapamerp a = 0. B 3TOM c/Iydae ypaBHEHHE He SIBJISETCS KBaJPAaTHBIM — OTCYT-
CTBYET cJlaraeMoe ¢ x°. 3Ha4YMT, Mbl MMEEM JIEJI0 C JUHEHHbIM ypaBHEHUEM BUA
bx + ¢ = 0. HecMOTpst Ha KasKyII[yIOCS IIPOCTOTY, 9TO ypaBHEHUE TaKkKe MMEET CBOM
0COOEHHOCTH.

O Ecsmm mapamerp b otsinder ot HyJis1 (TIpH yeJIoBuH, 4to a = 0), To ypaBHEHHE UMeeT
pemenne x = —¢/b. Ecim e b = 0, TO BOSMOKHbI JIBa BAPMAHTA: OTCYTCTBHE pelie-
Hust 11pu ¢ # 0 i peterre — jo6oe yucio, ecau ¢ = 0.

B catyuae, ecaiv mapametp a # 0, BbIZIEJIUM TPU CUTYaIIUH, OTIPe/iesisieMble 3HAKOM JIMCKPU-
muHanTa D= b* — 4ac. Tlpu D < 0 KBaJipaTHOE YpaBHEHIE HA MHOKECTBE JIEHCTBUTEIbHDIX
yuces perieHnii He umeeT. Ecau D = 0, KBaJipaTHOe ypaBHEHHE UMEET e/IMHCTBEHHBIN

b+D

b
KOPEHb X = s Haxownertr, mpu D > () ypaBHeHMe UMe€ET IBa KOPHS — 9TO X' = — 5
a a
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Bce nepeunciennbie BapranTbl 00pabaThIBAIOTCS B IPOrPaMMe, IPECTaBIeHHON B JIHC-
tunre 2.19.

Jincturr 2.19. PewneHne KBaapaTHOro ypaBHeHuUs

import java.util.Scanner;
class Demo{
public static void main(String args[]){
Scanner input=new Scanner(System.in);
// NapameTpbl ypaBHeHUA:
double a,b,c;
// KOpHU U AUCKPUMUHAHT:
double x1,x2,D;
System.out.println("MNapameTpbl ypaBHeHus:");
// OnpepeneHne mapameTpoB YpaBHEHMUA:
System.out.print("a=");
a=input.nextDouble();
System.out.print("b=");
b=input.nextDouble();
System.out.print("c=");
c=input.nextDouble();
// Nouck peuweHun:
if(a==0){ // Ecnu a paBHO ©
System.out.println("/iuHeitHoe ypaBHeHue!");
if(b!=0){ // Ecnm a paBHO @ U b He paBHO ©
System.out.println("Pewenne x="+(-c/b)+".");
}elseq{
if(c==0){ // Ecnu a, b, u c paBHbl Hy/KW
System.out.println(
"PeweHne — nwboe yucno."
)s
}Yelse{ // Ecnum a un b paBHbl Hynw, a C — HeT
System.out.println("Pewennit HeT!");
¥
}
}else{ // Ecnu a He paBHO ©
System.out.println("KBagpaTHoe ypaBHeHue!");
// DMCKpUMWMHAHT (3HayeHue):
D=b*b-4*a*c;
if(D<@){ // OTpuuaTenbHblii ANCKPUMUHAHT
System.out.println(
"[elCTBUTENbHbIX peweHnin HeT!"

)s
}else{ // HyneBoil AUCKPUMUHAHT
if(D==0){

System.out.println("Pewenne x="+(-b/2/a));
}Yelse{ // NonoxuTenbHblii AUCKPUMUHAHT
x1=(-b-Math.sqrt(D))/2/a;
x2=(-b+Math.sqrt(D))/2/a;
System.out.println(
"IBa peweHua: x="+x1+" n x="+x2+"."

)5
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¥
// 3aBepueHue paboTbl MpOrpammbi:
System.out.println("PaboTa nporpammsl 3aBepuweHa.");

3HaueHUs MapaMeTPOB YPABHEHUS BBOJSATCS C KJIaBUATYPHL. [L71s1 9TOTO CO3/1aeTCs 0OBEKT
input kiacca Scanner. II0CKOJIbKY CUMTBIBAIOTCS 3HAU€HMsI THIIA double, TO U3 00bEKTa
input Ha 9TOT pa3 BbI3bIBaeTCs METO/L nextDouble (). Takske B IpOrpaMMe UCIIOIb30BAHBI
BJIOJKEHHbIE YCJIOBHBIE OIIEPATOPbL, B KOTOPBIX I10CJIE10BATEIBHO [IPOBEPSIOTC YCIOBUS
HAJIMYW4 Y YpaBHEHU pellleHuid. Pe3yssraT BbluMCIeHIHI 3aBUCUT OT 3Ha4Y€HUH, KOTO-
pble BBOAUT MOJIb30BaTe b, Harpumep, pe3yabrat MOKeT ObITh TaKuM (371€Ch U Jajiee
SKUPHBIM IIPUGTOM BbI/IEIEHbI 3HAUEHUS, BBe/IEHHbIE [10JIb30BATEJIEM ):

Pe3ynbTaT BbINOMIHEHUS NPOrpaMMbl (U3 NUCTUHra 2.19)

MapameTpbl ypaBHeHUA:

a=2

b=-3

c=1

KBagpaTHoe ypaBHeHue!

[Ba peweHuAa: x=0.5 n x=1.0.
PaboTa nporpammbl 3aBepleHa.

A BOT Cquaﬁ, KOra KBa/[paTHO€E ypaBHEHNE UMEET OHO pEIIeHUNE:

Pe3ynbTaT BbINOMIHEHUS NPOrpaMMmbl (U3 NIUCTUHra 2.19)

MNapameTpbl ypaBHeHUA:

a=1

b=-2

c=1

KBagpaTHoe ypaBHeHue!
PeweHne x=1.0

PaboTa nporpammbl 3aBeplieHa.

Ecnm ke KBaZ[paTHOE YpaBHEHHE HE NMECT pe]_HeHI/II;'I Ha MHOKECTBE JIeCTBUTEIbHBIX
quceJsi, To pe3yJjbraTt 6yI[ET TaKUM:

Pe3ynbTaTt BbINONIHEHMA NpOorpamMMmbl (M3 MCTUHra 2.19)

MapameTpbl ypaBHeHUS:

a=2

b=-3

c=6

KBagpaTHoe ypaBHeHue!
[eACTBUTENbHbIX peweHnin HeT!
PaboTa nporpammbl 3aBepleHa.

Ecim 3nauenne HQPEMEHHOP'I a PaBHO HYJIIO, TO ITOJIy4aeM JIMHEITHOE YpaBHEHUE:
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Pe3ynbTaTt BbINONIHEHUA NpOrpamMMmbl (M3 IMCTUHra 2.19)
MapameTpbl ypaBHeHUA:

a=0

b=-3

c=6

JinHeiiHoe ypaBHeHue!

PeweHne x=2.0.

PaboTa nporpammbl 3aBeplieHa.

JInHeitHOe ypaBHEHNE MOKET HEe UMETh PEITeHUH:

Pe3ynbTaTt BbINOMIHEHMSA NpoOrpamMMmbl (M3 IMCTUHra 2.19)

MapameTpbl ypaBHeHuUA:

a=0

b=0

c=1

JinHeiiHoe ypaBHeHue!

PeweHnii HeT!

PaboTa nporpammbl 3aBeplieHa.

PentenvieM MoskeT OBITH U JI000€ YUCIIO:

Pe3ynbTaT BbINOJIHEHUA NPOrpaMmbl (M3 ANCTUHra 2.19)

MNapameTpbl ypaBHeHUsA:

a=0

b=0

c=0

JinHeitHoe ypaBHeHue!

PeweHne — nwboe 4ucno.
PaboTa nporpamMmbl 3aBeplieHa.

[Tocnenunii cay4ail J0CTaTOUHO 3K30TUYECKNI M PeasiM3yeTcs], KOr/la Bce mapamMmeTphbl
YPaBHEHM PaBHBI HYJIIO, — €CJIN TaK, TO YPaBHEHHE IPEBPAIIAETCS B TOXK/IECTBO.

Monert B atMmocdepe

PaccmoTpum etrie ofiHy 3a1auy, B KOTOPOU BBIYUCJSCTCS TPACKTOPHS ABUKCHUS TeJa,
OPOIIEHHOTO € U3BECTHOM HAYAIbHON CKOPOCTBIO TIO/[ YTJIOM K TOPU3OHTY IIPU YCIOBUH,
YTO Ha TeJIO, KPOME CUJIbI TSKECTH, IeHCTBYeT ellle M CHJIa COITPOTUBJIEHUST BO3/yXa.
[Ipenmososxkum, uto B aTMochepe, B 3aBUCUMOCTH OT BBICOTBI HAJl TOBEPXHOCTHIO, CUJIA
COITPOTUBJICHUS BO3/LyXa PA3IMYHA: B IEPBOM HUKHEM CJI0€ OHA TIPOTIOPIINOHAIbHA KBa-
ZIpaTy CKOPOCTH TeJia (M HAallpaBJIeHA TPOTUB BEKTOPA CKOPOCTH ), BO BTOPOM, IIEHTPAITh-
HOM CJIO€, CUJIa COTTPOTUBJIEHNS BO3/LyXa ITPONOPIIMOHAIbHA CKOPOCTH TeJIa, & B TPEThEM,
BEPXHEM CJI0€ aTMOC(EpBb, CHJia COTIPOTUBJIEHUS BO3/LyXa OTCYTCTBYET.

B nporpamme 3aarorcst HauaIbHAS CKOPOCTD TeJia V, yroJl K TOPU30HTY o, IO KOTOPBIM
Tes10 GpotiieHo, Macca Tesia m, Bbicota H, (Ha 9TOM BBICOTE 3aKaHUMBACTCSI TIEPBBIH CJI0HT),
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BbicoTa H, (Ha TaHHOW BBICOTE 3aKAHYNBAETCST BTOPOH CJIOI), YCKOpeHne CBOOOIHOTO
HaJieHus g, KO3(DUITMEHTHI TPOTIOPIHOHAIBHOCTH Y, U Y, JJIST CUJIBI COIIPOTUBIICHILS BO3-
JlyXa B IIePBOi1 1 BTOPOI 30HaX COOTBETCTBeHHO. [1o aTnM rmapameTpam pacCYMTHIBAIOTCS
MaKCHUMaJbHasl BRICOTA MoabeMa Testa H , , JaTbHOCTD MojieTa Tesa S, 1 BpeMs [oJieTa
tena T, ,.. Jld BBIYMCICHNUI UCIIOIB3YETCA AUCKPETHAA MOJEIb — CaMblii IIPOCTOH ee

BapuaHT.

Wcxoanbivu saBisiores auddepennanbHble ypaBHEHUS BTOPOTO opsijika (ypaBHEHUS
HpyloTona), omuceiBaloniye ABUKEHNE TeTa 10 KaXKIA0W N3 KOOPAMHATHBIX 0cell (B0
ropusoHTanu u Beptukasnn). He BraBasich B dusnyeckue netaam, OTMETUM, YTO 9TO
ypasrenust Busia m¥ = —F, (&, y) v myj =-mg - F, (&, y). Touka o3Ha4aeT NpoM3BO/IHYIO
110 BPEMEHH, X 1 ¥ — KOOPJANHATHI Tesia Kak (ynkunu spemenu, F (X, y) u F (%, y) —
MO/IYJIN TIPOEKIINU CUJIBI COITPOTUBJICHUS BO3/IyXa, KOTOPas, B CUJIY YCJIOBUS, 3aBUCUT
TOJIBKO OT CKOPOCTH TeJia M HEIBHO — OT BBICOTBI Te€Ja, TO €CTh OT KOOPIANHATDI Y.

B paMxax MojiesIi mpeAroIaraeM, 9To BPeMsT U3MEHSIeTCST IFICKPETHO ¢ MHTEPBATIOM A,
B sTOM ctydae MOMEHTBI BpeMeH! MOSKHO HYMEPOBAaTD IETBIMU YrciaMu. /11t #n-1o Mo-
MeHTa BpeMeHn ¢, = nAt 0603HaYNM KOOPIMHATLI TeTa KaK X, 1 ¥/,, & TPOEKIIHH CKOPOCTH
Ha KOOPAWHATHBIE OCH — COOTBETCTBEHHO Kak V,  U,. 3amaya COCTOUT B TOM, YTOObI
110 U3BECTHBIM 3HAYEHUSM JIJISI KOOPJMHAT U CKOPOCTU HA #1-M IIIare OTPEAEJUTh 3TH
mapameTpsl Ha (n + 1)-M mare. /[T 9TOTO MOKHO BOCTIOTB30BATHCS COOTHOIIECHISIMHU:

x}ﬁl = xn + VnAt’
yn+1 :yn + UnAt’
Vn+1 - Vn - EY (‘/ﬂ’ Un)At’
m
F(V,U)

n+l

U, =U, —gAt———"""" Ar.
m

B nauamnbubrii Moment, To ectb mpun =0, umeem x, =0, y, =0, V= Veos(a) u U, = Vsin(a),
rie V — MozyJb BeKTOpa HauaJIbHOI CKOPOCTH, a 0. — YTOJI K TOPU30HTY, 0/l KOTOPBIM
OPOIIEHO TEJIO.

YTo KacaeTcs MPOEKIUIT CUITBI COPOTUBJIEHIST BO3/[yXa, TO [IJIs1 TEPBOI BO3IYITHOMN
30HBI (TIEPBBIH CJIOH, KOTOPBIN onpesesgeTcs ycaoBueM y < H|) Ipoekiuu Cuibl co-
TPOTUBJIEHIS BO3/IyXa OIPEAEISIOTCS COOTHOIIEHUSIMU:

}7x ZY1Vn an2 +Uj’
F, =y, U,V +U>.

[Lns1 BTOpOIt 30HBI (BTOPOH 101t onipesensercs yeaosueMm H, <y < H,) IpoeKIUn CUJIbL
COMPOTHBJIEHNsI BO3/LyXa ONPEAEISIoTCs cooTHoeHusimu F, =vy,V, u F,=v,U,. Hakoner,
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JL7IS TPEThEH 30HBI (TPETHH CJI0M onpeaensierca yenosuem H, <y ) F,=0u F,=0. Iroii
nH(OpMAIIK BITOJTHE IOCTATOYHO JIJISE COCTaBICHU TPOrpaMMbl (sinctunr 2.20).

JNiuctunr 2.20. Moner Tena B atMmocdepe

import static java.lang.Math.*;
class Demo{
public static void main(String args[]){
// YckopeHue cBobofHOro nagenua (m/c”2):
final double g=9.8;
// Macca (kr):
double m=0.1;
// HavanbHas ckopocTb (M/C):
double V=100;
// Yron B rpapycax:
double alpha=60;
// YpOBHM BO3AYWHbIX 30H (M):
double H1=100,H2=300;
// Ko3dduumeHTbl ANS CUNbl CONMPOTUBNEHUSA
// Bo3pyxa (Hc/m) un (Hcr2/m72):
double gammal=0.0001,gamma2=0.0001;
// WHTepBan BpemeHu (c):
double dt=1E-6;
// KoopamHaTbl (M) u ckopocTb (M/c)
double Xn=0,Yn=0,Vn,Un;
// Npoekuus cunbl conpoTuBnenua (H):
double Fx,Fy;
// Bpems noneta (c), AanbHocTb (M) M BbicoTa (M):
double Tmax,Smax,Hmax=0;
// VWHBMKaTop BbICOTb (HOMEp 30HbI):
int height;
// NepeBof yrna B paguaHbl:
alpha=toRadians(alpha);
// TpoeKkumMnm HayvyanbHON CKOPOCTU:
Vn=V*cos(alpha);
Un=V*sin(alpha);
for(int n=1;true;n++){
// KoopauHaTa no BepTuUKanu:
Yn+=Un*dt;
// KpvuTepuii 3aBepweHUs BblMUCIEHWI
// v pac4HeTHble napameTpbl:
if(Yn<o){
Tmax=round((n-1)*dt*100)/100.0;
Smax=round(Xn*100)/100.0;
Hmax=round(Hmax*100)/100.0;
break;
¥
// KooppuHaTa No ropu3oHTanu:
Xn+=Vn*dt;
// MakcumanbHasa BblCOTa:
if(Yn>Hmax) Hmax=Yn;
// Bbl4MCNeHMe HOMepa 3OHbI:
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height=Yn<H1?1:Yn<H2?2:3;
// Cuna conpoTuBAEHUA:
switch(height){
// NepBas 30Ha:
case 1:
Fx=gammal*Vn*sqrt(Vn*Vn+Un*Un);
Fy=gammal*Un*sqrt(Vn*Vn+Un*Un);
break;
// BTopasa 30Ha:
case 2:
Fx=gamma2*Vn;
Fy=gamma2*Un;
break;
// TpeTbAa 30Ha:
default:
Fx=0;
Fy=0;
¥
// TNpoekuns CKOPOCTW MO TOPU3OHTANN:
Vn+=-Fx*dt/m;
// TNpoekuus CKOPOCTW MO BepTUKanu:
Un+=-g*dt-Fy*dt/m;
}
// Pe3ynbTaTbl BbHUCNEHWUIA:
System.out.println(
"Bpemsa noneta Tena Tmax="+Tmax+" cekyHn."
)s
System.out.println(
"[llanbHOCTb noneTta Tena Smax="+Smax+" meTpos."
)s
System.out.println(
"MakcuManbHaa BbicOTa nogbema Tena Hmax="+
Hmax+" meTpos."

)5

B pesysbraTe BBITTOTHEHMS TIPOTPAMMBI TTOJIyYaeM caerytoiiee:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMmbl (U3 NUCTUHra 2.20)

Bpema noneta Tena Tmax=15.97 cekyHAbl.
JanbHOCTb noseTta Tena Smax=705.95 meTpa.
MakcumanbHaa BbicoTa nogbema Tena Hmax=312.31 meTpa.

Ha3HaquI/Ie HepeMeHHbIX, O6'bHBJIeHHbIX " MCIIOJIb30OBAHHBIX B HporpaMMe, OIINCAaHO
B Tabs. 2.1.

061_1_[3.5{ naes, mMoJioJKeHHadA B OCHOBY aJITOPUTMa BbIYUCJIEHUA [TaPDAaMETPOB TPACKTOPUN
TEHa,ﬂOCTaTOqHO]TpOCTa.PﬁlHaqaﬂbHOBJSTaHeKOOpHHHaTaMI{HpOCKHHthCKOpOCTPIHa
KOOpZInHAaTHBIC OCH, NCXO/IS N3 Ha4YaJIbHbIX yCJIOBHfI, MpUCBanBalOTCSA 3HAYEHU . 3arem
3allyCKa€TCs OIIepaTop IMUKJIA, B paMKaX KOTOPOTO IT0CJIe/I0BATE/IbHO B COOTBETCTBUU
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Ta6bnuua 2.1. HazHayeHne nepemMeHHbIX NporpaMMmbl

MepemeHHas Ha3sHaueHnue

g KoncranTa, cofep:kaliasi 3SHadeHe JIJIsl yCKOPEHst CBOOOHOTO TTajleHuUsT

m Macca resa

\Y Hauanpnas ckopocTs Tema (MO Tb)

alpha VYroJ1 K TOPU3OHTY B Ipajiycax, o KOTOPbIM OPOIIEHO TEJIO

H1 Bricora, Ha KOTOpOIT 3aKaHuMBaeTcs nepBasi BO3ayiHas 30Ha. Huske artoii
BBICOTBI CUJIA COTIPOTUBJICHUS MTPONOPIIMOHAJIbHA KBA/[PATY CKOPOCTH

H2 Broicora, Ha KOTOPOIT 3akan4yMBaeTcsl BTOpast Bo3jtyliHas 3oHa. Huke aToit
BBICOTBI (HO BBIIIIE IIEPBOIT) CUJIa COTIPOTUBJIEHNS BO3/LyXa IIPOIOPIINO-
HaJIbHA CKOPOCTH TeJa. Bhlle 9TOro ypoBHS CHJIa CONPOTUBIIEHNUS BO3yXa
OTCYTCTBYET

gammal KoadduimenT npornopinoHaabHOCTH B BBIPAKEHUH TS CUITBI COTTPOTHBIIE-
HUS BO3/lyXa B IIEPBOIT BO3/LYIITHOH 30He

gamma2 KoadduirenT nponopiinoHaabHOCTH B BBIPAKEHUH 1711 CUITBI COTTPOTHBIIE-
HUS BO3/LyXa BO BTOPOIT BO3/IYIIHOH 30HE

dt WnTepBasn qucKkpeTHOCTH 110 BpeMeHH. YeM MeHbIlle 3HaUeHue aToi mepe-
MEHHOI, TeM TOUHee AUCKpeTHad Mojiesb. C IpyToii CTOPOHBI, 3TO XKe PU-
BOJIUT K YBEJIMUYECHUIO BPEMEHH PACUYETOB

Xn Koopaunara tesna Bzosb ropusontaan. OHa ske olpeessieT paccTosiHue, Ko-
TOpOE ITPOJIETEJIO TEJIO Ha JAHHBIII MOMEHT BpeMeH!. B HayasbHblii MOMEHT
BpPEMEHU KOOP/IMHATA PABHA HYJIIO

Yn Koopzaunara tesa o Beprukaiu. OHa Jke onpeziesseT BEICOTY, Ha KOTO-
poil HaXOUTCS TeJIOo B JAHHBIIE MOMEHT BpeMeHU. B HauabHbINT MOMEHT
3HaueHue paBHO HYy 0. KpuTepuem mpekpanieHus BbIYNCICHUN SBIISETCS
OTPUIIATEIBHOCTD 3HAYEHUS HTON KOOPANHATHI (BBIYMCACHUS TPEKPAIIAIOT-
C41, KOT/Ia KOOPJMHATA CTAHOBUTCS MEHbIIIE HYJIs)

Vn [TepemenHast, B KOTOPYIO 3aIINCHIBACTCS IIPOEKITHS CKOPOCTH TeJla Ha TOPH-
30HTAJIBHYIO OCh B JAHHBIII MOMEHT BPEMEHU

un [TepemenHast, B KOTOPYIO 3aIMCbIBAETCS TIPOEKIINS CKOPOCTH TeJla HA BEPTH-
KaJIbHYIO OCb B JIaHHDII MOMEHT BpEMEHN

Fx [Iepemennas, B KOTOPYIO 3alIMCHIBACTCS TIPOEKIIUA CUIIBI COITPOTUBIIECHUS
BO3J/IyXa HAa TOPU3OHTAJIBHYIO OCh B IAHHBIII MOMEHT BPEMEHU

Fy [TepemenHnast, B KOTOPYIO 3alIMCHIBAETCS TIPOEKIINUS CUJITBI COTTPOTHBIIEHUS
BO3J/IyXa HA BEPTUKAJIBbHYIO OCh B JAHHBII MOMEHT BPEMEHU

height [enounciennas nepeMerHas, B KOTOPYIO 3alIUCBIBACTCS HOMEP BO3/YIIHOM
30HDBI, B KOTOPOIi B IAHHBII MOMEHT HAXO/UTCS TEJIO0
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MepemeHHasn HasHaueHune
Tmax IlepemenHnas, B KOTOPYIO 3alIMChIBACTCS 3HAUCHIE BPEMEHM T10JIeTa TeJia
Hmax [Iepemennas, B KOTOPYIO 3aITCHIBAETCST 3HAYEHITE MAKCUMAJbHOM BBICOTBI

IIobeMa TeJjia

Smax HGPEMBHHB.H, B KOTOPYIO 3aITMCBhIBACTCA JAJTbHOCTD IT0JIETa TeJia

C IIpuBeI€HHBIMU COOTHOIMEHUAMN U3MEHAIOTCA 3HaAYCHUA /IJIAA KOOPDANHAT U HpOEKHI/IfI
CKOPOCTH TeJia. OnepaTop IIMKJIa BBITIOJTHACTCA 10 TEX 10D, ITIOKa BePTUKaJIbHAsA KOOP/AH-
HaTa He CTaHeT OTpI/IL[aTeJIbHOfI. HpI/I ATOM KasKJIbII a3 IIpu BbIYMCJIEHNN BepTHKaHBHOﬁ
KOOP/IMHATHI YN OHA CPaBHUBAETC C TEKYIIMM 3HaYeHUEM HGPEMGHHOP,I Hmax, B KOTOPYIO
3aMMca’o 3HayeHne MaKCUMaJIbHON BBICOTBI II0’beMa. Eciu Berumciiennast KOOp/IMHa-
Ta Yn GoJblie TEKYIIETO 3HAaY€HU S MaKCUMaJbHOI BBICOTBI IO/ IbEMa, TO BbIYMCJICHHAA
KoOpAnHaTa 3aM€HAET 3Ha4Y€HHE BbICOTHI ITIOAbEMa. HOCKOJH:)Ky JJIA BBIYMCJIEHW A HOBBIX
3HAYEHUI KOOp/IMHAT 1 HpOeKL[I/Iﬁ CKOpPOCTH HeO6XOZ[I/IMO 3HaTb CHUJIy COIIPOTUBJICHUST
BO3/1yXa, KOTOpasd 3aBUCUT OT TOTO, B KaKoli 30He HaXoauTCA O0OBEKT U C KaKO CKOpPO-
CTbIO /IBUJKETCA, Ha KasKI01 nrepanumn BbIIIOJTHAETCA BbIYMCJIEHUE HpOEKL[I/Iﬁ CHJIBI CO-
IIPOTUBJIEHUS BO3/1yXa Ha KOOPpANMHATHBIE OCH. ITo 3aBepHICHUN BBIYMCJIEHUI pe3yJabraT
0T06pa>1<ae'rc;1 B OKHE€ BbIBO/IA.

OcHOBY MPOrPaMMBI COCTABJISIET OMIEPATOP ITUKJIA. B TaHHOM cJyuae OH (opMasibHO Oec-
KOHEYHBIH, TIOCKOJIbKY B KaueCTBe YCJIOBUS yKa3aHo 3HaueHue true. [lepBoii komaHmon
B OIIepaTope IIUKJIA Ha OCHOBE TEKYIIEro 3HaYeHN IIPOEKIINN CKOPOCTH 110 BEPTUKAJIb-
HOI OCH BBIUMCJISIETCS HOBasl BepTUKaIbHas koopanHata. [locie atoro mposepsiercs
YCJIOBHE €€ OTPUIATEHHOCTH. ITO KPUTEPHIT 3aBepIieHusT PabOThI OllepaTopa MUKJIA.
Ecau ycioBue HCTUHHO, TO BBIYUCJISIOTCS XapPaKTEePUCTUKHU TPAEKTOPUU U KOMaHION
break 3aBepinaercst paboTa orepatopa ukJia. B uacTHOCTH, IJIsT BpEMEHU T10JIeTa Tmax
UCIOJIB3YETCS TPEABIIYIUI MOMEHT, KOT/la BEPTUKAJIbHAS KOOPJAUHATA elle Oblia
HeoTpuIlaTeJIbHON. B KauecTBe ajJbHOCTH IT0JIeTa YUUTHIBAETCS TEKylllee 3HaYeHue
TOPU30HTAJIBHON KOOPAMHATEI Xn (3TO 3HAYEHHUE eIle OCTAJIOCh CTaPhIM B OTJINYHE OT
M3MEHEHHOTO 3HaUeHus Yn). Takske IpuMeHsieTcs TeKyliee 3HaueHne TepeMeHHOI Hmax.
Bce Tpu mepeMennbie OKPYTASIOTCS 0 COTHIX 3HAUEHUN: 3HAUCHUE YMHOKaeTcs Ha 100,
OKPYTJISIETCS ¢ TIOMOIIBIO MeTOo/Ia round (), a 3aTeM CHOBA JIEJINTCS Ha 100.0 (Jautepast
tuna double, 4T0OBI HE BBIIOJIHIIOCH LEJOYUCACHHOE J[eIeHIE).

Ecin xoopauHaTa Yn HeoTpuilaTesibHa, To paboTa olepaTopa IUKJa POI0JIKAETC.
B uacrHoctu, BramciisieTcss HoBoe 3HaueHre TOPU30HTATbHOM KOOP/IMHATBI U C TIOMOII[LIO
YCJIOBHOTO OIlepaTopa IIPOBEPAETCA He0OXOUMOCTb U3MEHEeH M 3HAYeH rnepeMeHHOI
Hmax. Komanoii height=Yn<H1?1:Yn<H2?2:3 BBIYUCJISIETCS HOMep BO3/LYUTHOH 30HBI,
B KOTOPOW HAaxo/uTcs Tesio. Jlajee 1o HOMeEPY 30HBI C TIOMOIIBIO OllepaTopa Bbl60pa
switch onpenesaoTca NPoeKIUU CUJIbl CONIPOTUBJIEHNA BO3/LyXa Ha KOOPAUHATHbIE
ocu. Pazymeercs, BCIo Ty TIPOIELYPY MOKHO PEATU30BATh U C IOMOIIBIO BJIOKEHHBIX
YCJIOBHBIX OIIepaTopoB 6e3 HEMOCPEACTBEHHOTO BBIYICACHISI HOMEPA BO3/LYIIHON 30HbI,
HO IIPUMEHEHHBII MeTo/| HaTJIsi/[Hee.
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Ilocre BeramcieHns KOMIIOHEHTOB BEKTOPaA JIdA CUJIbI COIIPOTUBJIEHUA BO3/1yXa BbIUNC-
JIAIOTCA HOBbIE 3BHAYECHUA 1A HpOQKHI/Iﬁ CKOPOCTHU Ha KaK/IyTO N3 KOOPJAMHATHBIX OCetd.

Pe3oMe

— MbI roroBopuncs?
— [la, mpuni!
— 3HAUUT, S CTABJIO YJILTUMATYM...

— Jla. A s 3ax03Ky c3aju.

us k/p «Dopmyna nobeus>

O [liig cosmaHusl TOYEK BETBJIEHHS U MHOTOKPATHOIO MOBTOPEHUs] OJIOKOB KOMaH[|
B IpOTpamMMe MCIOJIb3YIOT YIIPaBJSIONe WHCTPYKIMH: OTlepaTopsl Iukia (for,
while 1 do-while), yciIoBHBIIT oniepatop if u onepaTop BbibOpa switch.

O CuHTakcKc BbI30Ba YCJOBHOTO Ofleparopa if TakoB: IOCJe KJI0YeBOTO cjoBa if
B KPYIJIBIX CKOOKAX YKa3bIBaeTCsl yCJIOBUE (BBIPAKEHUE, PE3YJIBTaTOM KOTOPOTO
sBJIIeTCsl 3HaUeHne Thna boolean). Ecam ycioBue nctnHHo (3HavdeHue true), To
BBITIOJTHsIETCST GJIOK KOMAaH]I, yKa3aHHBIN jiajiee B (QUTYPHBIX CKOOKAX, €CJIU YCIOBHE
JIOKHO — OJIOK KOMaH/[, Pa3MEIIEeHHbII MOc/e KIUEBOro ¢JoBa else. DTa 4acTh
YCJIOBHOTO OTIEPATOPA HE SIBJISIETCST 0OSI3aTEIbHOM,

O B omneparope BbiGopa switch 1ocjie KIoueBoro cjaosa switch B Kpyribix cKoOKax
YKa3bIBAETCS BBIPAKEHUE, 3HAYCHUEM KOTOPOTO MOKET OBITh YHUCJIO, CUMBOJI VI
TEKCT. B 3aBUCHMOCTH OT 3HaYEHUs 9TOTO BbIPA/KEHUS BBIITOJIHSACTCS O/IUH U3 case-
671008 oreparopa. Takoil 60K HAUMHAETCS € KIOYEBOTO CI0BA case W KOHTPOJIb-
HOTO 3HAYeHUsI, KOTOPOe MOKeT IPUHUMAaTh BbIpaskeHue. Ecyin HaiiieHo coBIajienne
3HAYEHMS BBIPAKEHUSI U KOHTPOJBHOTO 3HAUEHUST B case-OJI0Ke, TO BBITOIHSIOTCSI
KOMaH Ibl, HAUMHAsT ¢ 9TOTO GJIOKA ¥ BILUIOTH /10 KOHI[A OTiepatopa BhIOOpa WK JI0
MepBoil MHCTPYKIMHU break. B omeparope BbIG0pa MOXKET UCIOJIb30BATHCA HEOOs-
3aTesbHBIN 610K default, KOMAH/BI KOTOPOTO BBIMOJIHSIOTCS, €CJIU IPU CPABHEHUH
3HA4YEeHUS] BBIPAKEHUSI C KOHTPOJIbHBIMY 3HAUEHUSIMU COBIAJIeHUI He Hali/IeHo.

O CuHTaKcHC BBI30Ba OllepaTopa IUKIa for — CJAeAyIoNHii. B Kpyribix ckoOKax 1mo-
cJle KJI0UeBOro cjioBa for ykasbiBaeTcs TpH OJOKa KOMaH/. BJIOKM pasaesoTcst
TOYKOI ¢ 3a141oii. B nepsom 6710Ke (6JI0K MHUIMAIN3AIMT ) PA3MEIIAIOTCS KOMAaH-
JIbl, 3aITyCKaeMble OJMH Pa3 B HauaJjle BBIMTOJHEHUST oliepaTopa Inkaa. Bropoit 610k
coziepxkuT ycaoue. OmepaTop IUKJIA BBITIOJHSIETCS, TOKA UCTUHHO ycaoBue. B tpe-
TheM OJI0Ke OOBIYHO pasMEIIAIOTCs KOMAH/IbI IS U3MEHEHMs MePEMEHHBIX, HC-
HOJIb3YEMBIX B ornepaTope 1ukia. [Tocse atoro B GUrypHbIX CKOOKAX yKas3bIBaeTCst
6JIOK KOMaHJI TeJia orepatopa nuk/a. [lepBbiii u TpeTuii 6JIOKH MOTYT COep/KaTh
[0 HECKOJIbKO KoMaH 1. KoMaH/bl B 6JI0Ke pasiestorest sansaTbiMu. JJomyckaercst
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HCMOJIb30BaHKUE MYCTHIX OJIOKOB. BBITIONHSETCST OTEPATOP MUKJA TIO CJELYIONeil
cXeMe: CHavyajla OJIUH Pa3 BBITOJHSIOTCS KOMaH/IbI TIEPBOTO OJIOKA, 3aTEM TPOBe-
psieTCs YCIOBUE, BBITTOJHAIOTCS KOMAH/IbI B TeJIe OTIepaTopa IUKJIA, BHITIOIHAIOTCS
KOMaH/[bl TPETHETO OJIOKA, TPOBEPSIETCS YCJIOBUE BO BTOPOM OJIOKE, U TaK Jajiee.

Omneparop 1uksa while paboraer 1o ciemyionieii cxeme. CHavama PoOBEPsIeTCst ye-
JIOBHE, YKa3aHHOE B KPYTJIBIX CKOOKAX MMOCJI€e KII0YeBOro cjioBa while. Ecim ycio-
BU€ UCTUHHO (3HAUeHUe true), TO BBIMOJHSIOTCS KOMAH/IBI B TEJIe OTIepaTopa IUKJIa
(B urypHbix ckoOKkax ). 3aTeM CHOBa IIPOBEPSIETCS YCIOBHE, 1 TaK gaaee. Eciu npu
MPOBEPKE YCJIOBHS OKA3bIBAETCS, UTO OHO JIOXKHO (3HaueHue false), TO BhITIOJIHE-
HUE OIIepaTopa IMKJIA 3aBEPIIAeTCs.

[Ipn BBI30Be omepaTopa do-while mcronb3yeTcs caenyomuii cuaTakcuc. [locie
KJIIOYEBOTO CJI0BA do B (PUTYPHBIX CKOOKAX YKa3bIBaeTCsT GIOK KOMAH/T. 3aTeM yKa-
3BIBAETCS KITIOUEBOE CTOBO while 1, B KPYTIIBIX CKOOKAX, TIPOBEPSIEMOE YCIOBHE. 3a-
KaHIMBAETCS MHCTPYKINS TOYKON € 3amsATON. [IprHIMT BBITIOTHEHNS onlepaTopa —
TaKOH ke, Kak ollepaTopa while, ¢ TOM JIMIIb pa3HUIIeH, YTO CHAYAJIA BBIIIOJIHAIOTCS
KOMaH/IbI B TeJie oIlepaTopa IUKJIA, a 3aTeM IIPOBEPSAETC yCIOBUE.



Maccusbl

Hy u uto BbI ckazkere 060 BceM 9TOM, BaTcon?

us /¢ «llpuxmouenus Illleproxa Xoamca
u dokmopa Bamcona»

ITox maccusom nogpasymMeBaroT HAGOP OJHOTUITHBIX 3HAUEHUIT (IIEPEMEHHBIX ), K KOTO-
PBIM MOJKHO 06paIarhcest mo oo1emMy nMeHu. VIMEHHO MacCHBaM TIOCBSIIIIEHA 9Ta TIaBa.

HepeMeHHbIe, OTHOCAIMECSA K O/THOMY MaCCHBY, Ha3bIBAIOTCA d1€MEHMAMU ITOTO MaCCU-
Ba. YTo0ObI O/IHO3HAaYHO I/IZIGHTI/I(I)I/IL[I/IPOBB.TB 9JIEMEHT MacCCHBa, HeO6XOlII/IMO 3HATb UMA
MacCcHBa 1 ITO3UITUIO (paSMemeHMe) 3jieMeHTa B MaccuBe. [lo3uius ajmemMeHTOB B MaccuBe
orpenesisgeTcd ¢ IOMOIIBIO IEJIOYNCICHHDIX unoexcos. Kommuectso MH/IEKCOB, He00X0-
JAVMDBIX 1JIA I/IZ[GHTI/I(bI/IKaHI/II/I JJIEMEHTa MaCCHBa, Ha3bIBACTCA PA3MEPHOCMHbIO MACCUBA.
OHHOMeprIﬁ MaCcCUB — 3TO TaKOU MacCCHB, B KOTOPOM I/IlIeHTI/I(bI/IKaL[I/IH 9JIEMEHTOB
OCYHIECTBJISAETCS C ITOMOIIBIO OJIHOTO MH/IEKCA.

OaHoOMepHble MacCUBbI

ITO Ke0 oueHb nHTepecHoe. U mpocToe!

us k/¢ «Ilpuxnouenus Illleproxa Xoamca
u doxkmopa Bamcona»

OnmomepHbIit MaccuB ynoOHO cebe TPECTaBISITh B BU/IE YIOPSIOUEHHON METOuKN
WU TTIOCTTEIOBATELHOCTY TIEPEMEHHBIX (0HOTO TUTA). JI715T 00BSABIEHNST OTHOMEPHOTO
MaccuBa HeOOXOIMMO 33/IaTh TUTI, K KOTOPOMY OTHOCSITCST 9TEMEHTHI MACCHBA, HA3BAHTE
MACCHBa, & TAKKE KOJTIMIECTBO 2JIEMEHTOB, BXOMSTINX B MACCHB. CHHTAKCHC OODSIBIEHIIST
OTHOMEPHOTO MacCHBa TaKOi:

Tun[] umsa=new Tun[pasmep];

Buauaie YKa3bIBa€TCA TN 9JIEMEHTOB MaCCHUBa, a IOCJIe I/ILIQHTI/I(I)I/IKB.TOpa THUIIa
CJEAYIOT IIYyCTbl€ KBa/J[paTHbIE CKOOKMU. [[aJIee YKa3bIBa€TCsA UMA MaCCHBa, OlIEPATOP
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MIpUCBAaUBAHU, UHCTPYKITNS (OIIepaTop) new, CHOBA TUM 3JIEMEHTOB MacCUBa U B KBa-
JPaTHBIX cKOOKaX pasmep MaccuBa (KOJIMYECTBO 3JIeMEHTOB B MaccuBe). Hampumep,
KOMaH/ION int nums=new int[20] 0ObABJLETCS 11€JOYUCACHHbIII MACCUB nUMs U3
20 3JIEMEHTOB.

Ctporo roBopsi, MpecTaBIeHHas 311eCh KOMaH/a OObABICHUST MaCCUBA SIBJISCTCS
cMOMO30M JIBYX KOMAH/[: KOMAH/bI int[] nums OOBSIBICHYS IEPEMEHHON nums THTIA
«T1eJIOYNCJIEHHBIIT MAaCCUBY (nepemennas Maccusa)  MHCTPYKITUU new int[20], KoTo-
POii, COBCTBEHHO, ¥ CO3/1aeTCst MAcCUB. J[aHHAs MHCTPYKIINS TIPHCBAUBACTCS 3HAYCHUEM
HepeMEeHHON nums, U B Pe3yJbTaTe CCbIJIKM HAa MACCUB 3alIMCBIBACTCS B IEPEMEHHYIO
nums. JpyruMu cioBaMu, poIecc CO3/[aHNd MACCUBA MOKHO BBLIIIOJTHUTD JIBYMS
KOMaH/[aMU:

int[] nums;
nums=new int[20];

HqueM 9T KOMaH/Ibl MOTYT ObITDH Ppa3HeCeHbI B IPOrpaMMHOM KO/I€ — TO €CTb Mbl MOKEM
00DbSABUTD TIEpeEMEHHYIO MaCCUBa 1 JIMIIb 3aTEM, B /IPYIrOM MeCT€ KO/Ia, CO3/1aTb MaCCHUB
(I/I 3allcaTb CCbVIKY Ha 3TOT MaCCUB B IICPEMEHHYIO MaCCI/IBa).

noAPOBHOCTH

PaHee Mbl B OCHOBHOM UMenu Aesno ¢ 6a30BbIMK, UK MPUMUTUBHBIMK, TUNaMK (TakUMK,
Kak int, char unm double). MepemeHHas 6a30BOro TUMa xpaHum 3HavyeHue. TexHu-
YeCKM 3TO BbIMAAUT TaK: Noj NeEPEMEHHYIO BblAENAETCA MECTO B MaMATU, U 3HAYEHNE
nepeMeHHON 3anucbIBAeTC MMEHHO B 3TO MecTo. Ho ecTb apyroii cnocob pabothl
C IaHHbLIMWN, NMPU KOTOPOM NEPEMEHHAas cchliaemcs Ha AaHHbIE. Tak npouncxoamT C 06b-
eKTaMW, 1 TaK peanunaytoTcst MaccuBbl. ECTb COBCTBEHHO MaccuB, HO AOCTYM K HEMY Mbl
NonyyaeM He HampsiMylo, @ C NMOMOLLbIO MOCPeAHMKA, KOTOPbIM SIBAISIETCS NepeMeHHas
MaccuBa. 3HayeHWeM MepeMeHHOW MaccuBa SIBASIETCS HE MaccuBs, a aApec Maccusa.
Mo3ToMy co3aHWe MepeMeHHOM MaccuBa He O3HayaeT CO3AaHust MaccuBa. Maccus
co3aaeTcst 0TAeNbHO. Mbl 6yeM OnuchIBaTh AaHHYHO CUTYaLMIO KaK TaKyto, NMpy KOTOPOW
MepeMeHHasi MaccMBa CCbIIAeTCS HAa MaccuB. Kakablii pas, korga HaM HyXHoO 6yaet
NoNy4YnTb AOCTYN K MaccvBy, Mbl ByzieM 0bpallaTbCst K NepeMeHHOM MaccuBa, KoTopas
CCbINAETCS Ha AaHHbIN MaccyB.

XoTs Ha I'IepBbIl‘;I B3N Takasd CXeMa MOXET NMoKa3aTbCA VI31'IVILIJHelL/II, TEM HE MEHEE OHa
MMeeT CBOW npeumyLectsa. M Mbl B 3TOM Y6e,U,MMC$I.

B cnyuyasix, Korga He BO3HMKAET HedopasyMeHWi, Mbl ByZIeM MEepeMeHHYl0 MaccuBa
OTOXAECTB/SATb C MAacCUBOM.

ITpu 06bsABIECHUK [IEPEMEHHOI MACCHUBA JOILYCKAETCS YKa3bIBaTh KBaApaTHble CKOOKI
6o 1ocie upeHTrudUKaTopa THIIA, 100 1ocje ¥MeHn MaccuBa. Hanpumep, BMeCTO
KOMaHAbl int[] nums MOKHO MCIIOAB30BATL KOMAaHAy int nums[].

O6paHI€HI/Ie K 9JIEMEHTY O/THOMEPHOTO MaCCUBa OCYIIECTBJIACTCA YEPE3 UM MaCCHBa
C YKa3aHMEM B KBaJAPaTHbBIX ckobOKax NH/IEKCa 9JIEMEHTAa. I/IHI[EKCaHI/IH 9JIEMCHTOB
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MaccuBa HaUMHACTCS ¢ Hyad. TakuMm 06pa30M, CCBLJIKA Ha TIEPBBIN 3JIEMEHT MacCUBa
nums 6yﬂeT UMeTb BUJI nums[0]. Ecisut B MaccuBe 20 971eMEHTOB, TO IOCJAELHUNI DJIEMEHT
MaccuBa UMeeT UHJEKC 19, TO €CTb UHCTPYKIUA 06pameHH${ K 9JIEMEHTY BBILVIAJAUT
Kak nums[19].

Jlmiy MaccruBa MOKHO y3HATDB € IOMOIIBIO CBOICTBA length: yKa3biBaeTCs UM MacCHBa
u, uepe3 TOUKY, CBOiicTBO length. Harpumep, 4To0bI y3HATH ITMHY MACCHBA NUMS, MOKHO
BOCIIOJIb30BaThCA MHCTPYKIMEH nums.length. Torza cepliika Ha TOCTAEIHUN 9T€MEHT
MaccuBa MOKeT OBITh 3amucana Kak nums [nums. length-1].

HA 3AMETKY

B Java ncnonb3yeTcs aBToMaTMYecKas NpoBEpKa Ha NpeaMET BbiXxoAa 3a Npeaesb! Mac-
cuBa. MoaToMy ecniv B KOAE BbINOHSAETCS 0bpalleHne K HECYLLIECTBYIOLWEMY 3/TIEMEHTY
MaccuBa, TO BO3HUKAET OLInbKa.

ITpu 0OBSIBIEHIN MACCUBA JIJIST HETO BBIIETISIETCS TTaMsITh. B Java ameMeHThl MaccuBa
ABTOMATUYECKU MHUITUATU3UPYIOTCS C HYJIEBBIMU 3HAYECHUSIMU — BbIJIeIEHHbIE TUEHKT
OGHYJISAIOTCS, @ 3HAYEHNUST 9TUX OOHYJIEHHBIX STI€eK MHTEPIIPETUPYIOTCS B 3aBUCHMO-
cTH OT THma Maccusa. Ho Ha Takyto aBTOMaTHYeCKYI0 HHUIINAIN3AINIO TTOJaraThCs
He cTOUT. Pa3yMHO MHUATIMATM3UPOBATD 9JIEMEHTBI MACCUBA B IBHOM BH/le. /1151 9TOTO
HCTIOMB3YIOT OTEPATOP TIUKJIA WU 3aaI0T CIICOK 3HAYEHMIT 9IEMEHTOB TIPH 00bsIB-
JIEHIW MacCHBa.

Jluist iHUIMaIM3a iy MacCHBa CIIMCKOM 3HAYEHUH IIPH OObSIBJIEHUH [TePEMEHHOM MacCH-
Ba [10CJIe Hee YKa3bIBaeTcst (Uepes orepaTop MPUCBanBaHUSs ) 3aKJII0UeHHbIN B UTypHbIe
cKOOKM cIInCcoK 3Havenuil. Harmpumep:

int[] data={3,8,1,7};

SZIer 00bABIACTCA nepeMeHHasAa data /14 11eJIOYUCTEHHOTO MacCuBa, CO3/1aeTCA Mac-
CHUB, 1 CCbIJIKA Ha HETO 3allMChIBACTCA B 9TY IEPEMEHHYTO. Pa3Mep MaCCHBa 1 3HA4YCHUA
9JIEMEHTOB OIIPE/ICTAIOTCA aBTOMAaTHYECKN B COOTBETCTBUN C KOJITMYECTBOM 9JIEMEHTOB
B CIIMICKe 3HaueHui. B JAaHHOM CJ1ydae CO3/1a€TCA LIEJIO'-II/ICJIEHHHﬁ MaCCHB 13 Y€ThIPpEX
9JEMEHTOB CO 3HAYEHUAMU DJIEMEHTOB 3, 8,11 7. Toro xe pe3yabraTa MOKHO IIO6I/ITBC$I,
BOCIIOJIb30BaBIINCh, HAIIPUMED, CJIEAYIONUMI KOMaH/laM !

int[] data;
data=new int[]{3,8,1,7};

ITepBoii komanoi int[] data oObsABIsgETCS TIepeMeHHas MaccuBa. HCTpyKirei
new int[]{3,8,1,7} co3gaercsa MaCCUB 13 YETBbIPEX IIEJIBIX YMCeJI, a CChLIIKA Ha 9TOT
MacCUB IPUCBaNBAETCA TlepeMeHHON data (MMeeTcs B By KOMaH/a data=new int[]

{318)117})'

ITpuMep 0ObABICHMS, MHUIMAJN3ALNN U UCIIOJIb30BaHUS MACCUBOB IIPUBE/EH B JIKC-
tunre 3.1.
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Jinctunr 3.1. 3HaKOMCTBO C O4AHOMEPHbIMM MacCMBaMm

class Demof{
public static void main(String[] args){

// UenoyuncneHHble nepemeHHsble:

int i,n;

// ObbABNeHMe nepemMeHHOW MaccuBa:

int[] data;

// NepBbiii Maccus:

data=new int[]{3,8,1,7};

// Pa3mep mMaccuBa:

n=data.length;

// BTopoi maccuB:

int[] nums=new int[n];

// 3anonHeHue BTOpPOro Maccuea:

for(i=0;i<nums.length;i++){
nums[i]=2*data[i]-3;
System.out.println("nums["+i+"]="+nums[i]);

B niporpaMme 00bsIBIISIETCS U MHUITUATU3UPYETCST MACCHB data U3 YeThIPEX 3I€MEHTOB.
JlmHa MaccuBa BBIYUCTSIETCS MHCTPYKIHEN data.length. ITo 3HAUeHHUE 3aMUCHIBA-
eTcs B [IeJIOYMCIEHHYIO ITepeMeHHyto n (KoMaHa n=data.length). /laee komMmangon
int[] nums=new int[n] oObsaBiseTCS €lle OJUH 1eJOYNCIeHHbII MaccuB nums. Ko-
JINYECTBO HJIEMEHTOB B 3TOM MAaCCUBE OIpe/le/iIeTCsl 3HaUeHueM MePeMeHHOI n, TI0-
ATOMY COBIIAJIAET C PAa3MEPOM MaccrBa data. 3arnoTHeHne MacCHBA NUMS BBITIOJIHSIETCS
C TIOMOTITBIO OTlepaTopa IMUKJIa. JHAYEHUS 2JIEMEHTOB MacCUBa nums BBIYUCJISIOTCS Ha
OCHOBe 3HAaUEHWN 3JIeMEHTOB MaccuBa data (kKomaHzaa nums[i]=2*data[i]-3). Jxa
oToOpakeHUs 3HAUEHUI 3JIEeMEHTOB MacCHBa nums MCIIOJIb30BaHA KOMaHIa System.
out.println("nums["+i+"]="+nums[1i]).

Huxe IIOKa3aHO, KaK BBITVIAAUT PE3yJIbTaT BbIIIOJTHEHU A IIPOTPAMMDbI:

Pe3ynbTaTt BbiNO/IHEHMA NporpamMMmbl (M3 McTuira 3.1)
nums[0]=3

nums[1]=13

nums[2]=-1

nums[3]=11

Eute paz ormMeTnM, 4TO MHAEKCAIMS 2JIEMEHTOB MacCHBa HaunHaeTcd ¢ HyJs. Iloatomy
B ollepaTtope IMKJa UHEKCHAd llepeMeHHad 1 MHUIUAIU3UPYeTCs ¢ HadyaJIbHbIM HY-
JIEBBIM 3Hau€HUEM, a B [IPOBEPSIEMOM YCJIOBUU i<nums.length UCIIOJIb30BaH O1IEPaTOP
CTPOTOr0 HepaBeHCTBA.

HemamoBakHO U TO 0OCTOSITENIBCTBO, YTO TIPU CO3JAHUN MaCCHBAa NuUmMs €ro pasMep
OTIPEIEJISIETCSI C TIOMOIIBIO TIEPEMEHHOI N, 3HAYeHNEe KOTOPOI BBIYUCIISIETCS B TIPOIIECCE
BBITTOJTHEHUA ITPOTPaMMBI.
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[lByMepHble U MHOrOMepHble MaCCUBbI

— Br1 xoTute CKa3aThb, YTO BaM YK€ BCeE SICHO?

— He xBaTtaer vHexoTopsix netaseii. Ho ne
B 9TOM CYTb.

us k/¢ «llpuxnouenus Illleproxa Xoamca
u doxkmopa Bamcona»

PasmepHOCTh MaccuBa MOKET ObITh OOJIbIle eAnHuIbL. Ho Ha pakTHKe MacCHBbI pas-
MEPHOCTH BBITIIE BTOPO#T HCTIOMB3YIOT PeiKo. Jlasee paccMOTPIM CITOCOOBI OObSIBIECHS,
WHUTIAIN3AIAN Y UCTIOJIb30BAHIS IBYMEPHBIX MACCUBOB, B KOTOPBIX JIOCTYTI K 2JIEMEHTY
MacCHBa OCYIIECTBJISIETCS C TIOMOTIIBIO IBYX MHAEKCOB. Ecn IpeicTaBAITh ABYMEPHBIIT
MAacCCHB Kak TabOJIUILY, TO TIEPBBIT HHAEKC JIEMEHTA OTIPEIENSIET CTPOKY, B KOTOPOH HaXO0-
TIATCST ATIEMEHT, a BTOPOT WH/IEKC OMPE/IEIISIET CTOMOET], B KOTOPOM HAXOIUTCS HJIEMEHT.

noaAPOBHOCTH

@[ XOTs ABYMEPHbI MAacCUB 1 yA0BHO NPeACTaBNATh KaK Tab/uLly, peanusyercs OH CoBep-
LIEHHO MHaye. Ha caMoM fene AByMepHbIi MaccyB B Java — 3TO OAHOMEPHbI MaccuB,
3MIEMEHTAMM KOTOPOro SIBMAIOTCS MEpeMeHHble MaccuBa. Kaxaas Takas nepemMeHHas
CCbI/TAETCS Ha OIHOMEPHbIN MaccuB. Mpy UCMONb30BaHUM 3TON KOHCTPYKLIMM BO3HUKAET
UN03USl, YTO Mbl UMEEM AENO0 C TabmnLIEN.

Cozparorcst IByMepHBIE MACCUBBI TaK K€ MIPOCTO, Kak 1 oHOMepHbIe. Ho mpu 00bsiB-
JIEHUU TIePEMEHHOM 7151 IBYMEPHOTO MAacCUBa TOCTIe WACHTU(PUKATOPA TUTIA YKAa3bIBa-
IOTCST [IBE MAPbI MYCTHIX KBAPATHBIX CKOOOK, & B UHCTPYKI[UH CO3/IaHUSI JIBYMEPHOTO
MacCHBa — B OT/IEJBHBIX KBaJIPATHBIX CKOOKAX — YKA3bIBAETCS PA3MEP TI0 KaXK[OMY U3
WHJIEKCOB (KOJIMYECTBO CTPOK U CTOJIONOB B MaccuBe ). CUHTAKCUC 00 bSIBJICHUS JIByMeP-
HOTO MaCCHBa BBITJISIJIUT TaK:

Tun[][] vms=new Tun[pa3mep][pa3mep];

Kakus cJiydae O/THOMEPHOI'O MaCCHBa, /laHHadA KOMaH/la MOKET OBITD pa36HTa Ha /IB€:

Tun[ ][] wvms;
umsa=new Tun[pasmep][pa3mep];

ITepBoii koMaHIOI 0OBSBIISIETCS TIEPEMEHHAS VISl IBYMEPHOIro MaccuBa. BTopoil komaH-
TIO¥ cOo3/1aeTCsT COOCTBEHHO JIBYMEPHDINH MACCHB € YKA3aHHBIMHU Pa3MePaMH, ¥ CChIITKA Ha
9TOT MACCUB IIPUCBANBAETCS B KayecTBe 3HaYCHUS IepeMeHHol MaccuBa. Hanpumep,
KoMaH 101 double[ ][] data=new double[3][4] co3maeTcst IByMEepPHBIH MAaCcCUB C 3JIeMeH-
tamu Tuta double. B MaccuBe 3 cTpOKM U 4 CTOJIOIIA, 4 CCHITKA HA MACCUB 3AMTUCHIBACTCST
B IlepeMeHHYI0 data. K ToMy ke pe3yJibraTy IpuBe/IeT BBIIOTHEHNE CeIYIONNX KOMaH/L:

double[][] data;
data=new double[3][4];
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OoGpaiiieHrie K ajieMeHTaM [BYyMEPHOTO MacCUBA BBITIOJIHSETCS B cyeytonieM (hopma-
TE: YKA3bIBAETCST MMsI MACCHUBa, B KBaJ[PATHBIX CKOOKAX — IMEPBBIA WHIEKC JIEMEHTA,
B JIPYTUX KBaJ[PATHBIX CKOOKAX — BTOPOU MHIEKC aJieMeHTa MaccuBa. MHIeK caIus 1mo
BCEM Pa3MEePHOCTSIM HauMHaeTcs ¢ HyJs. Hanpumep, ceblika data[@][3] aBisercs 06-
parieHeM K aJieMeHTy MaccuBa data ¢ MHIeKcaMi @ U 3, M 3TO 2JIEMEHT B [IePBOH CTPOKe
U B YETBEPTOM CTOJIOIIE.

JL1s mHuImaM3aIum AByMEPHOTO MaCCHBA UCTIOJIb3YIOT BJIOKEHHBIE OMEPATOPBI ITUKJIA
MJIN CTITUCOK, COCTOSIIIIUIN M3 CITUCKOB 3HaUYeHnH. Kask/plil Takoil BHYTPEHHUI CITMCOK
OTIpejiesIsSieT 3HAUEHUST JIEMEHTOB MacCHBa B cTpoke. Huke ipuBeieHbl MpuMepbhl HHU-
IIUATTU3AIIAN IBYMEPHOTO MAaCCHUBA C MTOMOIIBIO CITHCKA:

double[][] data={{0.1,0.2,0.3},{0.4,0.5,0.6}};
int nums[]1[]={{1,2,3},{4,5}};

[TepBoit KOMaH/ION CO3/IA€TCST M UHUITMATU3UPYETCS ABYMEPHBINT MaccuB data pa3me-
poM 2 Ha 3 (11Be CTPOKM U TpH ¢ToJ1011a). KoIMyecTBo CTPOK OIpeseisieTest KOJIMIeCTBOM
3JIEMEHTOB BO BHEIIIHEM CITHCKe. TaKUX 3JIeMEHTOB JIBa — 3TO CIMCKU {0.1,0.2,0.3}
1n{0.4,0.5,0.6}. B Kax/0M U3 3TUX CITUCKOB TI0 Tpu asieMenTa. OTCI0/1a U MTOTyYaeTcs
MaccuB pazmepamu 2 Ha 3. Criucok {0.1,0.2,0.3} onpejessgeT 3HAUEHUS 2JIEMEHTOB
B ITEPBOI CTPOKE, CITUCOK {0.4,0.5,0.6} ONpe/essieT 3HaUeHUs 9JIeMEHTOB BO BTOPOI
crpoke. Harpumep, asemenT data[@][@] moJsydyaeT 3HaueHue 0.1, aeMeHT data[0]
[2] — 3Hauyenue 0.3, anemMeHT data[1][0] — 3HadyeHue 0.4, a jieMeHT data[1][2] —
3Ha4YeHue 0. 6.

Bropoii komanoii coziaeTcs e 0unCAeHHbI MAaCCUB nums, KOTOPLIH COCTOUT U3 ABYX
CTpoK (TMTOCKOJbKY BHYTPU TTPUCBANBAEMOTO CIIMCKA /IBa 3JeMeHTa — cruckn {1,2,3}
n {4,5}). OnHaKo B TepBOIT CTPOKE CO3/TAHHOTO MACCUBA COJIEP;KUTCS TPU dJieMeHTa (110-
CKOJIBKY B criicke {1, 2,3} Tpu 3HAUEHN ), 2 BO BTOPOI CTPOKE MAacCHBa — /IBa 9JIEMEHTA
(TTockonbKYy B crincke {4, 5} Ba 3HAUEHM: ). B co31aHHOM MaccuBe aJieMeHT nums [0][0]
nMeeT 3HaueHue 1, s7eMenT nums[0][1] — 3HaueHue 2, 3J1eMeHT nums[0][2] — 3Haue-
HUe 3, 2JieMeHT nums[1][0] — 3HadeHue 4, a ayieMeHT nums[1][1] — 3HadeHue 5.

noaPOBHOCTH

@ Mpobnembl B TOM, YTO MAaCCUB nums B Pa3HbIX CTPOKAX COAEPXMUT pasHOEe KOIMYECTBO
3N1EMEHTOB, HeT. TeXHWYeCkn Bce peanusyeTtcst 6bonee yeM npocTo. lNepeMeHHas ABy-
MEPHOro MaccuBa nums CCbIIAETCS HAa CaMOM Aiefle Ha OAHOMEPHbIM MaccuB U3 ABYX
3N1eMeHTOB (KOMMYeCTBO CTPOK B ABYMEPHOM MaccuBe). Ho aneMeHTbl 3TOro Maccusa

He Lenble Y1cna, a NnepeMeHHble, KOTOpble MOryT CCbIIaTbCs Ha OJHOMEpPHble Lieno-
YMCNEeHHble MaccuBbl (YC/IOBHO MOBOPS, 3M1eMeHTbl OTHOCATCA K Tuny int[]). MNepsas
nepeMeHHasi CCbINAETCs Ha OIHOMEPHBIV MACCUB U3 TPeX 3N1eMEHTOB (1, 2 1 3), a BTopas
NMepeMeHHast CCbINAaeTCs Ha OAHOMEpPHbIN MaccuB M3 ABYX 3neMeHToB (4 1 5). Koraa

Mbl MHAEKCMPYEM (O4HMM MHAEKCOM!) NepeMeHHyo nums, TO NoslyYaeM AOCTYnN K are-
MEHTY OJHOMEPHOro MacCMBa, Ha KOTOPbLIN CCbinaeTcst 3Ta nepemMeHHas. Hanpumep,
nums[@] — NepBbIA 3MEMEHT, @ hums[1] — BTOPOM 3MIEMEHT YMNOMSIHYTOrO MaccuBa

U3 rnepeMeHHbIX MaccuBa. W faHHbIe 3/1eMeHTbl ABASKTCA CCbIIKaMW Ha MacCUBbI.
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VX MOXHO MHAEKcMpoBaTh. MM03TOMyY, CkaxkeM, nums[@][1] — 3TO BTOPON 3MeMeHT
B MaccvBe, Ha KOTOPbIN CCbINIAETCS NEPBbIV 371EMEHT nums [@] B MaccvBe, Ha KOTOPbIN
CCbINAeTCst nepeMeHHas nums. Tak BCE NMPOUCXOANUT Ha CaMoM Aene. A MHTeprnpeTupyem
Mbl MHCTPYKLUMIO nums[@][1] Kak obpalleHue K 31eMeHTYy B NEPBOI CTPOKE U BO BTOPOM
cronbue ABYMEPHOro MaccuBa.

B smcrunre 3.2 npuBsejieH puMep IIporpaMMbl, B KOTOPOH CO3/1aeTCs IBYMEPHDII MacCHB,
3aII0JIHSEMBIH € TOMOIIBIO BJIOXKEHHDBIX OIIEPATOPOB IIHUKJIA.

Jinctunr 3.2. CozpaHne AByMEpHOro Maccmsa

class Demo{
public static void main(String[] args){
int i,j,n=3,val=1;
// Co3paHve ABYMEpHOro MaccuBa:
int[][] nums=new int[n-1][n];
// BnoxeHHble onepaTopbl LMKAA:
for(i=0;i<n-1;i++){ // Mepebop cTpok mMaccusa
for(j=0;j<n;j++){ // Nepebop cTonbuoB mMaccuBa
// 3anonHeHWe >31eMeHTOB MaccuBa:
nums[i][j]=val++;
// OTobpaxeHue 3Ha4YeHUA d/eMeHTa:
System.out.print(nums[i][j]+" ");
}
// TNepexon K HOBOW CTpoke:
System.out.println();

Komamnmoit int[][] nums=new int[n-1][n] co3gaercs IeJI0YNCJICHHbBIII MACCUB hums,
B KOTOPOM n-1 CTPOK U n cTOAOO0B. IlepeMeHHOIl n IIpeaBapuTeIbHO IIPUCBOEHO 3HA-
yeHue 3. 3anoJHSIETCS MACCUB C IOMOIIBIO BJIOKEHHBIX OIEPATOPOB ITUKJIA. SHAUEHUEe
aJieMeHTy MaccuBa (TP 3aIaHHBIX UH/IEKCAX 1 M j) NPUCBAMBAETCS KOMAHIO0W nums [1]
[j1=val++. 3mech anemenTy nums[1i][j] mpucBanBaeTcs TEKyIlee 3HaYeHe [TePEMEHHON
val, a cpa3y 1ocJe 3TOro 3HaueHue nepeMeHHol val yBeJinunBaeTcs Ha eIUHUILY.

HA 3AMETKY
B pe3ynbTaTe BbIMOSHEHUSI MHCTPYKLUMM Val++ 3HAYEHWE NepeMeHHON val yBenmiu-
BaeTCs Ha eauHuMly. Ho MOCKosbKy MCMosib3oBaHa MOCThMKCHas chopMa onepaTopa
MHKPEMEHTA, TO 3HAYEHMEM BbIPAXKEHUS val++ ABNAETCA CTapoe ([0 YBENUUEHUs Ha
eaVH1LY) 3HaYeHne nepeMeHHou val.

IMocsie BBIUMCICHNST 3HAYEHKST 9JIEMEHTA OHO OTOGpaKaeTcst B 001acTu BhIBoJA. B pe-
3yJIBTATE BBIIIOJTHEHUS IPOTPAMMbI T10JIydaeM:
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Pe3ynbTaTt BbINOMIHEHMA NpOorpamMMmbl (M3 MCTUHra 3.2)

123
456

B nuctunTe 3.3 puBeieH KO TIPOTPAMMBI, B KOTOPOH CO3/1aeTCs IBYMEPHBIN MacCuB
CO CTPOKAMU PA3HOU JATUHBI.

Jinctunr 3.3. MaccuB CO CTPOKaMM pa3HoOi AJINHbI

class Demo{
public static void main(String[] args){
int i,j,val=1;
// Co3paHve maccuBa (BTOpOI pa3Mep He yKasaH):
int[][] nums=new int[4][];
// UMkn pns co3paHus TpeyrofibHoro MaccuBa:
for(i=0;i<nums.length;i++){
// Co3paHue CTpOKM B Maccuse:
nums[i]=new int[i+1];
¥
// 3anonHeHue maccuBa:
for(i=0;i<nums.length;i++){
for(j=0;j<nums[i].length;j++){
// 3HayeHue snemMeHTa MaccuBa:
nums[i][j]=val++;
// OTobpaxeHWe 3HAYeHWUs S/EeMEHTa:
System.out.print(nums[i][j]+" ");
¥
// Nepexon K HOBOW CTpoke:
System.out.println();

Komanzoit int[ ][] nums=new int[4][] co3maeTcst AByMepPHBIH 11eJIOUNCIEHHBIN MacCUB
nums. TOT MACCHB COCTOUT M3 YETHIPEX CTPOK. OTHAKO pa3Mep CTPOK He yKa3zaH — BTOPas
mapa KBaJ[paTHbIX CKOOOK B KOHIIE KOMaH IbI Iiycta. TouHee, CTPOK eliie HeT. VIX HYKHO
co3naTh. CTPOKH CO3/Ial0TCsI B OllepaTope MUKJa. B aToM oriepaTope UKJIa WHEKCHAs
nepeMeHHas i npoberaer 3HaueHs OT @ 10 hums . length-1 BKaounTeabHo. Komangoi
nums[i]=new int[i+1] co3maeTcs cTpoKa ABYMEPHOTO MaccuBa ¢ MHeKcoM i. Takas
CTPOKA COJZEPKUT i+1 DJIEMEHT.

noaPOBHOCTHU

@ TexHU4YecKkn BCe NMPOMUCXOAMT TaK: MHCTPYKLUMEN new int[i+1] co34aeTcsl OAHOMEPHbIN
MaccuB (CTpoka Anst ABYMEPHOrO MacCMBa) M CCblIka Ha 3TOT MACcCMB 3anuUCbiBaETCS
B nepeMeHHy0 nums[i]. MNpn 3TOM nums[i] MOXHO MHTEPNPETUPOBATb KaK CCbISIKY
Ha CTPOKY C MHOEKCOM 1.
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CMBbIC/ MIHCTPYKLMW nums . length CTaHET NOHSITEH, €C/IM BCTIOMHWTb, YTO Ha CaMOM Jerie
[BYMEPHbI MacCMB MpeAcTaBisieT coboMi OAHOMEPHbIN MaccvB, 3M1EMEHTbI KOTOPOro
CCbINAKTCA Ha OHOMEPHbIE MaccvBbl. B TakoM ciyyae nums. length AaeT 3HayeHue
[UNS1 KONMYECTBA 3/IEMEHTOB B MAaCCMBE, Ha KOTOPbIN CCbINAETCs NepeMeHHast nums, —
TO €CTb 3TO KOJIMYECTBO CTPOK B ABYMEPHOM MaccuBe.

B pesysibraTe MbI [10J1y4aeM JIByMEpHbBIl MACCUB TPEYrOJIbHOIO BU/IA: B IIEPBOI CTPOKE
MaccHBa OJIMH dJIEMEHT, BO BTOPOIl — /IBa 9JIeMEHTa, U TaK Jjajiee, BIJIOTD /10 YeTBEPTOI
CTPOKU MacCHBa.

3aroJHsIeTCs CO3/IaHHBII MACCUB C TIOMOIIBIO BJIOKEHHDBIX OIEPATOPOB 1KnKJia. VH-
JICKCHas TlepeMenHtas i BO BHENIHEM OllepaTope MUKJIA MPUHAMAET 3HAYeHUA OT 0 110
nums.length-1 u onpejesnsgeT CTPOKY B ABYMepHOM MaccuBe nums. /Ly mHIEKCHON
TepeMeHHO j BepXHsIsl TPaHUIA IUalla30Ha N3MEHEeHUS ONpeiesisieTCs] MHCTPYKITNen
nums[i].length, KoTOpasd BO3BpalllaeT KOJIUYECTBO 3JIEMEHTOB B CTPOKE C UHJAEKCOM i
(mepeMeHHas j U3MEHSIETCS OT 3HAUEHUA O 0 3HaUYeHus nums[i].length-1 BKIOYU-
TEeTbHO).

noaPOBHOCTHU

@ CneflyeT NpUHSTb BO BHUMaHUE, YTO nums[1], N0 CyTH, SIBASIETCS NEPEMEHHOM, KOTO-

pasi CCblIAaeTcs Ha OAHOMEPHbIN MaccvB, GOPMUPYIOLLMI CTPOKY C MHAEKCOM 1. Konu-

YeCTBO /IEMEHTOB B 3TOM MaccuBe (CTPOKE) OnpeaensieTcs BblpaXeHnem nums[i].
length.

3HavyeHue 3JleMeHTaM MacCHBa MPUCBanUBaeTcsl KOMaH 10 nums[1][j]=val++. Huxe
[IOKA3aHO, KaK BBIIVIAAUT PE3YJIbTAT BbIIIOJHEHU IIPOrPAMMObL:

Pe3ynbTaTt BbINO/IHEHMA NporpamMmbl (M3 McTurra 3.3)

N AN R
o U1 w

6
9 10

Kak n OJKNIAJIOCh, MBI TTIOJTYYHUJIN MAaCCUB, Y KOTOPOTO B PAa3HBbIX CTPOKAX CO/IEPIKUTCA
Pa3HOE KOJIMYECTBO 3JIEMECHTOB.

HA 3AMETKY

MaccyBbl, pa3MEPHOCTb KOTOPbIX 60sIblIE ABYX, CO3AAOTCA aHanornyHo. Mpu o6bsiB-

N NEHWW NEPEMEHHON A1 MHOrOMEPHOTO MAaccMBa Mnocie naeHTudmUKaTopa T1na ykasbl-
BalOTCS Mapbl MyCTbiX CKOBOK. KOMMUYECTBO Takmx Map OnpeaensieTcsl pasMepHOCTbIO
MaccvBa. B koMaHae co3aaHns MaccuBa B OTAENbHbIX KBaApaTHbIX CKOBKaX yKa3blBaeTCcs
pa3sMep Mo Ka)xaoMy U3 MHAEKCOB.
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CuMMBOJIbHbIE U TEKCTOBbIE MAaCCUBbI

— JoTOBBI 7111 BBI OTBETCTBOBATH?
— Bompormaiire.
— ToroBbl i1 BBI cKa3aTh HAM BCIO TTPaBLy ?

— Hy, Bcio ne Bcio... A uTo Bac unrepecyer?

u3 x/¢p «Dopmyna n066us

B Java CHMMBOJIbHBIE 1 TEKCTOBbIE MAaCCUBbI UMEIOT HEKOTOPbIE 0cOOEHHOCTH — He TO
4TOOBI CEpPbE3HbIE, HO BCE JKE.

HA 3AMETKY

OQHOMEpHbI CUMBOJbHBLIA MAccMB NpeacTaBnsieT coboi Habop cMMBOMOB. TeKCT

x Mo CBOEMN CyTW 3TO ToXe Habop CMMBONOB. M XoTs B Java TeKCT peanusyeTcs Kak
06beKT Knacca String, HO eCTECTBEHHAs CBA3b MeX[y CMMBOJIbHbIMK MaccuBaMu
1 TEKCTOBLIMU 3HAYEHMAMU €CTb. Kak MUHUMYM, Ha NMPaKTUKE HEPEAKO MPUXOAUTCS
npeo6pa3oBbiBaTh CUMBOJIbHbIE MACCMBbI B TEKCT M Ha OCHOBE TEKCTa CO34aBaTb
CUMBO/IbHbIE MAcCUBbI.

MpbI HAYHEM € HECJIOXKHOTO MTPUMeEpa CUMBOJIBHOTO MaccuBa (JUCTUHT 3.4).

Jinctmur 3.4. CUMBOJIbHbIE MaCCUBbI

import java.util.Arrays;
class Demo{
public static void main(String[] args){

// CUMBO/bHbIA MaccuB:
char[] symbs={'3"',"'a','v',"'a"};
// TekcToBoe npeAcTaB/leHMe ANA MaccuBa:
String str=Arrays.toString(symbs);
// Co3paHuMe TeKkCcTa Ha OCHOBe MaccCuBa:
String txt=new String(symbs);
// OTobpaxeHue pesynbTaTa:
System.out.println(symbs);
System.out.println(str);
System.out.println(txt);
// Co3paHuMe MaccuBa Ha OCHOBe TeKCTa:
char[] word="Pascal".toCharArray();
// OTobpaxeHue pesynbTaTa:
System.out.println(Arrays.toString(word));
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Pesysbrat BbITIOJIHEHUS TTPOTPAMMBbI TaKOM:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 IMCTUHra 3.4)

Java

[3, a, v, a]

Java

[P, a, s, ¢, a, 1]

B nmporpamme Mbl co3maeM CUMBOJIBHBI MacCUB KOMaHOU char[] symbs={'J",
'a','v', "a'}. C onHO CTOPOHBI, 9TO caMblii 00bIYHBIN MaccuB. C APyroil CTOPOHbI, CIIH
nepefiaTb CUMBOJIBHBI MaCCUB apTyMEHTOM MeTOy println(), Kak B KoMaHje System.
out.println(symbs), To Oyzer 0TOOPakKaThCA COLEPKUMOE CUMBOJIBHOTO MACCUBA,
npuyem 6e3 3HaKOB Pas/iesieHus, Kak TeKcT. ITo crelrduka paboTsl Metozia println().
YBuneTb cuMBOJIbHBIN MacCUB B BUJIe MaCCUBA MOKHO, BOCIIOJIb30BABIINCH CTATHYECKUM
METOJIOM toString() u3 Kj1acca Arrays (KJIacC UMIIOPTUPYETCST B TIPOTPAMMY UHCTPYK-
el import java.util.Arrays). MeTojy apryMeHTOM IepelaeTcs llepeMeHHast MacCHBa
(tipryeM 910 He 00s13aTeIbHO JIOJIKEH ObITh CHMBOJIBHBINA MACCUB), & PE3YJIETATOM METO]I
BO3BpalllaeT TEKCTOBOE IIPEICTaBICHNE /IS MACCUBA, B KOTOPOM JIEMEHTBI Pa3/eIsaioTCs
3aISITHIMU, & BCST KOHCTPYKIIHS 3aKJII0UeHa B KBa[paTHbIe CKOOKU. MbI UCIIOJIb3Y€eM JIaH-
HBII MeTOJl B KOMaH/ie String str=Arrays.toString(symbs). B pe3yjbrate B TEKCTOBYIO
nepeMeHHyIo str 3aluchIBaeTCs TEKCTOBOE Ipe/iCTaBleHne /i MaccuBa symbs. s
CO3/IaHNs TEKCTa Ha OCHOBE CUMBOJIBHOTO MAacCHBa MOXKHO BOCIIOJIb30BaThCs KOMaH/I0M
String txt=new String(symbs). O6paTHaﬂ 3a/1a4a, KOrja Ha OCHOBE TEKCTa CO34a€TCA CUM-
BOJIBHBIN MacCHB, peliaeTcs ¢ IOMOIIbIo MeTo/ia toCharArray (), KOTOPbIii BbI3bIBAETCS U3
TEKCTOBOTO OOBEKTA U PE3YJIETATOM BO3BPAIIAET CUMBOJIBHBIN MACCUB, CHOPMUPOBAHHBII
u3 OykB B TekcTe. IIprMepoM cirykuT KoManga char[] word="Pascal".toCharArray().

noaAPOBHOCTHU

@[ OTMETUM HECKOJ/IbKO 06CTOATENLCTB. Bo-nepBbIX, B Knacce Arrays €CTb MHOMO Moses-
HbIX 1 3 hEKTUBHBIX METOAOB A1 PaboTbl C MAacCMBaMM — HE TOSIbKO CMMBOJIbHBIMM,
Bo-BTOpbIX, TEKCT Mbl ByAeM 06CyaaTb B OAHOW M3 CEAYIOWMX rnaB. [oka e Hanom-
HWM, YTO B AENCTBUTENILHOCTU TEKCTOBbIE 3HAUEHUS PEaNIM3YHOTCA Kak 06beKTbl Krlacca
String. MpuyeM TEKCTOBbIE NUTEpasbl TaKXKe SBMAIOTCS 06beKTaMu. Y 06bEKTOB eCTb
MeToabl. Cpean METOAOB TEKCTOBbLIX 06BLEKTOB MMeeTcst MeTod toCharArray (). 3TOT
MeTOo/ NO3BOJISIET HA OCHOBE TEKCTa CO3aTb CUMBOJIbHbIN MAcCUB. TEKCT CUMTLIBAETCS

13 Toro 06beKTa, U3 KOTOPOro BbI3bIBAETCS METOA,.

UT0 KacaeTcst co3aHWst TEKCTOBbIX 0ObEKTOB, TO PaHee Mbl NOCTyNasnm Tak: obbsBAS-
N NEPEMEHHYI0 Knacca String M 3HAYEHWEM NEpPeMEHHOW MpUCBanBaIy TEKCTOBbI
nuTepan. Ho ectb 1 Apyrve cnocobbl CO3AaHUs TEKCTOBLIX 06beKTOB. B yacTHoCTH,
MOXXHO CO3A1aBaTb 06bEKTbI C MOMOLLbIO MHCTPYKUMK new. Tak, HanpuMep, NoCcTynatoT,
Korga CO34aloT TEKCT Ha OCHOBE CMMBOJIBHOIO MaccuBa.

Ete ogus iprMep, KOTOPbIi MBI PACCMOTPUM, WJLIFOCTPUPYET paboTy ¢ TEKCTOBBIMU
MaccuBamu (JINCTHHT 3.5).
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JNnctudr 3.5. Ucnonb3oBaHUE TEKCTOBOIr0 MacCcMBa

import static javax.swing.JOptionPane.*;
import javax.swing.ImageIcon;
class Demof{
public static void main(String[] args){
// NyTb K AupekTopun C ¢painnamu:
String path="D:/Pictures/Animals/";
// TeKCTOBblii MAaccMB C HAa3BaHUAMU XMUIWHWUKOB:
String[] names={"Jles","Turp", "MenBeab"};
// TeKcTOBblii MaccuB C HasBaHuAMU daiinos:
String[] files={"lion.png","tiger.png","bear.png"};
// OTobpaxeHWe OKHa C pacKpbIBAHWMMCA CMUCKOM:
String animal=(String)showInputDialog(
null, // Ccbinka Ha poAuMTenbCcKoe OKHO
"Kakoro xuuwHuka nokazaTtb?", // TeKCT HaA CMUCKOM
"XuwHukn", // 3aronoBok OKHa
QUESTION_MESSAGE, // NukTorpamma
null, // WU3o6paxeHne AAA MUKTOrpamMmbl
names, // MaccuB onpenenseT COAepPXUMOe CMUCKa
names[@] // BbibpaHHbIi dneMeHT cnucka
)s
// WHAOeKkc BbIbGpaHHOro 3n1eMeHTa:
int index=0;
// OnpepeneHve uHAeKkca:
for(int k=1;k<names.length;k++){
if(animal.equals(names[k])){
index=k;
break;
}
¥
// Co3paHne obbekTa u3obpaxeHua:
ImageIcon img=new ImageIcon(path+files[index]);
// OKHO C u306paxeHuem:
showMessageDialog(null,img,animal, PLAIN_MESSAGE);

[Tpu 3ammycke TporpaMMBbI MosiBysteTcss okHO (puc. 3.1).

OHO HalOMUHAET OKHO € TIOJIEM BBO/[A, HO BMECTO TOJISI BBO/IA B IAHHOM CJIYYace NCTIOJb3Y-
€TCsI PACKPBIBAIOIIUICS CITMCOK, B KOTOPOM MOKHO BbIOPATh Ha3BaHue XUIHUKA (puc. 3.2).

2 — PR @
P OGS =
Kakoro xMuHHKa noxkazars?
Kakoro xMumH1Ka nokasars? |llas | =
Nes M [nee
lll!llll!!!!l ’ﬁzzéﬂg"'”'“"”””b” "
Puc. 3.1. OKHO C pacKpbIBaOLLMMCS Puc. 3.2. Buibop nyHKTa

CNNCKOM B pacCKpbiBalOLWEMCA CIMUCKE
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ITosrp30BaTEIO HYKHO BBIOPATH OJIHY U3 MTO3UIIHIT B PACKPBIBAIOIIIEMCST CITUCKE U HAKATh
kHo1Ky OK. TTocjie 3TOTO TOSIBJISIETCST OKHO ¢ H300PaskeHIEM COOTBETCTBYIOIIETO 3BEPSI.
EcJiit osib30BaTeib B CIIUCKE BHIOMPAET MYHKT JIEB, TO CJIEYIONIee OKHO OY/IET TaKUM,
KaK 1oKa3aHo Ha puc. 3.3.

Ecnu BbiGpan myHKT TUrp, TO OKHO ¢ u300paskeHreM OY/IEeT TaKuM, KaK TOKa3aHo Ha
puc. 3.4.

HaKOHeH, Ha pHcC. 35 ITOKa3aHO, KaK BBITVIAAWUT OKHO C H306pa>KeHI/IeM MeABEI, KOTOpOoe
TTOABJIAECTCA, €CJIN TTIOJIb30BATEJIb B PACKPBIBAIOIIEMCA CITMCKE BbI6I/IpaeT ITYHKT Mensegp.

Tarp

Puc. 3.3. OkHO Puc. 3.4. OkHO Puc. 3.5. OkHO
C n3o06paxkeHneM NbBa C n3obpaxxeHnem Turpa € n3obpaxxeHnem Measeas
noaAPOBHOCTU

@[ [nsi KoppekTHOV paboTbl MporpaMMmbl B AMpekTopumn D: \Picture\Animals pa3mella-
toTcst aiinbl 1ion.png, tiger.png u bear.png pa3mepoM 180 NUKCENOB B LUMPUHY
n 180 nukcenos B BbICOTY. B HUX copepxaTcs KapTUHKWM, KOTOpble O0To6paatoTcs

B IMAJIOrOBOM OKHE B MpOLIecce BbINOSIHEHWS MPOrPaMMbl.

B rekcroByto nmepemeHHy10 path 3anmceIBaeTcs My Th K IMPEKTOPHUH, B KOTOPOI XPaHSATCS
rpaduyeckne daitsibl (3HaYeHue "D: /Pictures/Animals/"). Komanmoii String[] name
s={"NleB","Turp", "MeaBeab" } cO3aeTCsI TEKCTOBBIN MaCCHB M3 TPEX 2JIEMEHTOB, OTIPe-
JIEJISTIONTIX Ha3BaHUS XUTIHUKOB. MBI NCTIOJIB3yeM JJAaHHBIN MacCchB /111 (hOPMUPOBAHUS
PacKpbIBAIOIIErOCs CIIUCKA.

HA 3AMETKY

MockonbKy TEKCT peanuayeTcs B BuAe 0bbekTa Knacca String, To co3aaHue TEKCTOBOro
x MaccyBa — 3TO, CTPOro roBopsi, Co3A4aHMe MaccvBa 06beKToB. MaccuB 06beKTOB B 06LLEM
C/lyyae Co3[aeTcs Tak: CO3AAeTCst MacCMB U3 OObEKTHBIX MEPEMEHHBIX; 3TV NepPeMeHHbIe
CCbinaroTcs Ha 06bekTbl. Co3AaTb MMEHHO TEKCTOBbI MacCMB OTHOCUTENBHO NPOCTO. 15t
3TOro I0CTaTO4YHO 06BABUTL NEPEMEHHYIO NSt TEKCTOBOIO MaccuBa M B Ka4ecTBe 3Haude-
HUSI MPUCBOUTb €/ CNMCOK U3 TEKCTOBbIX SIMTEPANOB, Kak Mbl U MOCTYMNWM B NPOrpamMmMe.

Ente ogmn TexcroBeiit MaccuB files co/iep:KUT HazBaHUs (HANIOB ¢ KApTUHKAMU (9TO
(aiisbr lion.png, tiger.png u bear.png). Mex/y HazBaHUAMHU KUBOTHBIX (MacCcUB
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names) U HazBaHUAMU (ailioB (MaccuB files) MOJKHO GBITH CTPOTOE OJHOZHAYHOE
COOTBETCTBHE.

Il oTo6paskeHWs OKHA C PACKPBIBAIONIMMCS CITUCKOM MBI BBI3BIBAEM METO]I
showInputDialog(), KOTOPBIH paHee UCTIONB30BAIH I OTOOPAKEHUSA OKHA C MTOJIEM
BBOIa. Ho Ha aTOT pa3 apryMeHTBl METOMY MBI TlepeiaeM HeMHOTO nHadve. [lepBbiMm
APTYMEHTOM TIepeaeTcs MyCcTasl cChlKa null HAa POAUTENbCKOE OKHO (KOTOPOTO
HeT). Bropoit aprymenT (smtepan "Kakoro xuwHuka nokasaTtb?") ONpeJessieT TEKCT,
KOTOPBIN OyieT 0ToOpakaThCst HaJl PACKPHIBAIOIIUMCS CIIMCKOM. TpeTuii aprymeHT
(suTepan "XuwHuku") orpeessieT 3aroJ0OBOK OKHA. UeTBepThIil apryMeHT, KOTOPBIM
yKazaHa KoHCTaHTa QUESTION_MESSAGE, oTIpejiesisieT THII MUKTOrpaMMbl B okHe. Ecan
GBI MBI 9TUM OTPAHUYUIINCE, TO TOJYYUIN OB OKHO ¢ ToJieM BBozia. Ho Mbl iepenaem
MEeTOy eliie Tpu aprymenTa. [IATeil apryMeHT B 061IeM ciiydae sIBASETCS CCBLIKOM
Ha 00BbEKT N306paKeHst. ITO U306PAKEHIE UCTIONB3YETC B KAYECTBE MIKTOTPAMMBI
B OKHe. B TakoMm ciydae npeabIyInii, 4eTBepThiil apryMeHT (KOTOPbIN OTpeieis-
eT TUI MUKTOIPAMMBI) UTHOPUpPYyeTcsl. Ho MBI B IaHHOM ciIydae yKasajau 3HaUYeHue
null. ITO IMycTas CCHLIKA, KOTOPAst 03HAYAET, YTO KAPTUHKH [IJIST MUKTOTPAMMBI HET.
B takom cirydae TUKTOTpaMMa OTIPEIEISIETCSI TIPEBIIY M, YeTBEPTHIM aPTyMEHTOM.
[ecTpiM apryMeHTOM yKa3aH MaccuB names. Ha ocHOBe 2/1eMEHTOB 9TOTO MaccHBa
copMEpyeTCs PaCKPBIBAIOTIMHACS CITHCOK. [IpryeM Koria OKHO 0TOOpaskaeTcst, Kakoii-
TO BJIEMEHT YK€ MOJIKEH ObITh BRIOPAH B CITUCKE. ITOT TIO YMOJTYAHUIO BHIGPAHHBIIT
9JIEMEHT OIpPe/esIsIeTCs] CebMBIM apryMeHTOM. MBI yKa3aau ceibMbIM apTyMEeHTOM
MHCTPYKIINIO names [@] (TIePBBIii 2JIEMEHT B MACCUBE names ), I09TOMY B CAMOM HavaJle
BBIOPAH [IEPBbII AJIEMEHT U3 CITUCKA.

Bepcust metona showInputDialog(), KOTOPYIO MBI B JAaHHOM CJIyyae BBI3BIBAEM, pe-
3yJIBTaTOM BO3BPAIIAET CCHLIKY Ha 3JIEMEHT, KOTOPBIH ObLIT BBIOPAH B PACKPHIBAIOIIEM-
s CTIMCKEe HAa MOMEHT HaskaTus KHOMKU OK B OKHe. JTa CChIIKA OTHOCUTCS K KJIAcCy
Object. Kiacc Object — 0cobbiii. OH HaXOAUTCS B BEPIIMHE NEPAPXUN HACIEI0BAHIS
1 00JTajiaeT OHUM BasKHBIM CBOHCTBOM: TIepEMEHHast KJacca Object MOKET CChLIATHCS
Ha 3HaueHwue JrO0ro Tuia. MakTHIecKn 9TO 03HAYAET, YTO METO/I BO3BPAIIAET CCHLIKY
W TUTI 3TOU CCHIJTKY He KOHKPeTu3upoBaH. Ho MbI 3HaeM, uTo 1711 (hopMUpPOBaHUS pac-
KPBIBAIOTIETOCS CITHCKA MCTIOIB30BATHN TEKCTOBBINT MAaCCUB, U, KaK CJIE/ICTBHE, B CITICKE
OyeT BBIOpaH TEKCTOBBII asieMeHT. [T09TOMY CCBIJIKY, KOTOPYIO BO3BPAIAET METO/
showInputDialog(), MBI IPUBOUM K TUITYy String, /I 9eTo mepes KOMaHIO0! BbI30Ba
MeTo/1a pa3MeliaeM HHCTPYKITNIO (String). Pe3ysbrar 3amcsiBaeM B TEKCTOBYIO Tiepe-
MeHHY10 animal. B utore B 3Ty nepeMeHHYIO Oy/IeT 3aMicaHo HazBaHWE KUBOTHOTO,
KOTOPOE BBIOPAJT ITOJIh30BaTEb B PaCKpPhIBatoliieMcst ciicke. Hac mHTepecyer elre u 1H-
JIeKC COOTBETCTBYIOIIETO dJIeMEHTa B MaccuBe names. /{7151 9TOTO 3ammycKaeTcst orepaTop
IIUKJI, B KOTOPOM TIepeOUPAIOTCST BCE JIEMEHThI MAaCCHBA names, HAYMHAST CO BTOPOTO.
Wimercs coBmasienne 3HAUeHUS 3JIeMeHTa MacCHBA M 3HAYEHNs TTepeMeHHO animal.
TexcToBbIe 3HAYEHNS CPABHUBAIOTCS C TOMOTIBIO METO/1a equals (), KOTOPBI BBI3BIBAETCS
13 OJTHOTO TEKCTOBOTO 00BEKTA, & APTYMEHTOM METO/LY TIEPEAAeTCsT APYTON TEKCTOBBIN
06bexT. Ecain coBmajieHne ecTb, TO 3HaUEHIe MHIIEKCA 3JIEMEHTa, Ha KOTOPOM HallIeHO
COBIIA/ICHIE, 3aMMICHIBAECTCS B IEPEMEHHYIO index, 1 MHCTPYKIMeH break 3aBepinaeTcst
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BBITIOJIHEHHE oTlepaTopa Iukia. Eciu coBnazieHnit He HalifieHO, TO TTepeMeHHas index
OCTAETCSA CO CBOUM UCXOIHBIM HYJICBBIM 3HAUCHUEM.

IToce TOro Kak MHIEKC BBIOPAHHOTO B PACKPHIBAIOIIEMCSI CIIICKE dJIEMEHTa OIIpeie/ieH,
KoManz0il ImageIcon img=new ImageIcon(path+files[index]) co3maerca 0ObEKT N30-
Opaskenust. B aToii KoMaHie UCIIOIb3YeTCs 9JIeMEHT MacchBa files ¢ TeM e UHAEKCOM
index, 4To 1 y aJ1eMeHTa, BBIOPAHHOTO B pacKpbiBaoiieMcs ciucke. OKHO ¢ KapTUHKOIM
orobpaskaeTcs KoMaHI0i showMessageDialog(null,img,animal, PLAIN_MESSAGE).

V 3aiaun UMeeTcst U APYToe, 60JIee POCTOE PEIieHNe: MOKHO BMECTO OKHA € PACKPHIBAIO-
MITIMCS CITMCKOM MTOKAa3aTh OKHO € KHOTIKAMH, HA3BAHWS KOTOPBIX COBIA/IATOT C HA3BAHMU-
SIMU JKUBOTHBIX. HajkaTre KHOIIKU TPUBOUT K 0TOOPAKEHIIO OKHA ¢ COOTBETCTBYIOTIEH
KapTUHKOU. PaccMoTpum koj B inctunre 3.6.

Nuctunr 3.6. TeKCTOBbI MaccuB U BbIGOP M306parkeHust

import static javax.swing.JOptionPane.*;
import javax.swing.ImageIcon;
class Demo{
public static void main(String[] args){
// NyTb K AupekTopuu C ¢ainamum:
String path="D:/Pictures/Animals/";
// TeKCTOBbli MacCUB C Ha3BaHUAMU XUWHWUKOB:
String[] names={"Nles","Turp", "MenBeab"};
// TekcToBblii MaccuB C HasBaHuAMU Gaiinos:
String[] files={"lion.png","tiger.png","bear.png"};
// OTobpaxeHue okHa C HabopoM KHOMOK:
int index=showOptionDialog(
null, // Ccbinka Ha poauMTeNnbCcKoe OKHO
"BblbepuTe XuwHUKa", // TekcT coobweHus
"XuwHukn", // 3aronoBoK OKHa
DEFAULT_OPTION, // Tun OKHa MO YMONYaHUI0
WARNING_MESSAGE, // MukTorpamma
null, // W3o6paxeHue AN MUKTOrPaMMbl
names, // MaccuB onpenenseT Habop KHOMOK
names[@] // AKTUBHaA MO YMONYaHWK KHOMKA
)s
// Co3paHne obbekTa M306paxeHus:
ImageIcon img=new ImageIcon(path+files[index]);
// OkHO c u306paxeHuem:
showMessageDialog(
null,img,names[index],PLAIN_MESSAGE

)5

[Ipu 3arrycke nporpamMmmb osiBJIsieTCst OKHO (puc. 3.6).

OxHO co/ep:XKNUT KHOIKY ¢ HazBaHusaM" J1eB, Turp u Measesb. [locie HaskaTus ogHOMN U3
KHOTIOK TIOSIBJISIETCST OKHO C KAPTUHKOW — OKHA TaKue ke, KaK U B MPebIyIIeM TpH-
mepe (cM. prc. 3.3—3.5). Terepnb mpoaHau3upyeM 3TOT KO, & UMEHHO TO MECTO, KOTOPOE
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Xousperi =

& Bribepure xnwHmKa

| nes || Turp ||Menmb‘

Puc. 3.6. OkHO c HabopoM KHOMOK A7ist BbIbopa XMLHMKA

MPUHIUITHATBHO OTJIMYAeTCst OT Koja B inctunre 3.5. J{7ist otobpaskeHust OkHa ¢ HabopoM
KHOITOK MbI BBI3bIBA€M CTaTHYECKNI MeTO] showOptionDialog() u3 KJjacca JOptionPane.
¥ MeToza 10B0sIbHO MHOTO apryMeHTOoB. [lepBbiii apryment (3Hauenue null) sisgercs
CCBIJIKOH Ha POIMTENILCKOE OKHO (eT0 B IAHHOM cJryyae HeT). Bropoii aprymenT (3Hayenne
"BbibepuTe XMUWHMKa" ) OIIPELEsIeT TEKCT COOOLIEHNsI B OKHE. TpeTuii apryMenT (3HaueHme
"XuwHuKN" ) 3aj1aeT 3aT0JI0BOK OKHA. UeTBepThiii apryMmeHT (KoHcTanTa DEFAULT_OPTION)
OIpejiesisieT CTaHAPTHBIN HAOOP KHOMOK B OKHe. HOo 3TOT apryMeHT BCTYIAeT B UIPY,
TOJIBKO €CJIN JIBa ITOCJIeTHUX apryMeHTa paBHbI null. B HareM cirydae To He Tak, T03TOMY
KOHKpeTHOe 3HaueHle YeTBEePTOro apryMeHTa He BJIusieT Ha BUJ OKHa. [IATbIil aprymeHT
(xomHcTanTa WARNING_MESSAGE) OlpesiesisieT IIMKTOrpaMMy Jijist okHa. Ho ecom 61 iiecTbiM
apryMeHTOM He Obljla YKazaHa MycTasi CChIIKA null, TO TIPEbIAYIHA apryMeHT GBI Obl
He BaskeH (MOCKOJIBKY B 06IIIEM CJIyJae MIECTBIM apIyMEHTOM MepelacTest 300paskeHue
I TUKTOrpaMmbl ). CelbMbIM apryMEHTOM yKa3aH MacCUB names, 3J1eMeHTBI KOTOPOTO
OTIPENETSIOT HAOOP KHOTIOK B OKHE. BOCHMBIM apryMeHTOM YKa3aH TE€PBBIH 9J1€MEHT
3TOTO MaccuBa (3HaueHHe names[0]). ITOT apryMeHT olpe/iesigeT KHOIKY, KOTOPOi
Gyner nepepan hoKyc mpu oTodpaxkeHun okHa (B 06JaCTH HA3BAHUS ITON KHOTIKY
orobpaskaercst pamka (okyca — cm. puc. 3.6). Pe3ysibraTomM MeTO/ BO3BPAIAeT UHEKC
KHOIKH, KOTOPYIO HAXKMMAET M0JIb30BaTe/b. JHAUYCHUE 3aIUCHIBACTCS B TIEPEMEHHYIO
index M 3aTeM UCIOJIBL3YETCS TIPU CO3AHNN 00bEKTa N300PasKEHYIS.

NMpucsBanBaHue U cCpaBHEHUE MAaCCUBOB

[IpocTbie Bely pa3yyuyanuch eaarh!

us /¢ «llpuxmouenus Illeproka Xoamca
u doxkmopa Bamcona»

Ecmm tum anemMeHTOB 1 THTI pasMepHOCTM COBITAJAa€T, TO OZIHOﬁ HepeMEHHOﬁ MacCCHBa
B Ka4€CTBE 3HAYCHUA MOKHO ITPUCBOUTD APYTYIO TIEPEMEHHYIO MaCCUBa. Ho KOITMPOBaHUA
MaCCHBOB IIpH1 9TOM HE ITPONCXOAUT. Y10OBI NOHATD 1mouemMy, NMEET CMbICJI BCIIOMHUTb
TEXHNMYCCKHEC HOI.IpO6HOCTI/I peanmn3aliu MaCCUBOB B Java.

B 1iepBy10 ouepeib CIeyeT yUeCThb, UT0 O0bsIBICHIE TIEPEMEHHON MaCCUBa He O3HAYAET
CO3/IaHusI MaccuBa. [pyruMu cjoBaMu, HENOCPEJICTBEHHO MACcCUB U ITepeMeHHast Mac-
CUBa — 3TO JJaJIeKO He OJTHO U TO Ke. B aTOM cMbIcjie ToKa3aTeIbHbIM SBJISETCS JIBYyX-
3TAINHBIN (IByMSsI KOMaH/[aM1 ) IIpoIlecc co3/lanust Mmaccuba. Hanprumep:
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int[] nums;
nums=new int[]{1,2,3,4};

B manHOM cirydae KoMaHga int[] nums ecTb He 4TO MHOE, Kak 0OBSIBJICHIE TEPEMEHHOM
nums. TWT 9TOI TepeMEeHHOH — «MaCCHB IIEJIBIX YHCeNTy. SHaUeHUEM ITepeEMEHHON MOKET
OBITH cChlIKa (apec) Ha KaKOH-HUOY /b MACCHB, COCTOSIIIII 13 1EJIbIX YHCEL.

OmnepaTop new B 001IEeM CJIydae CAYKUT I AMHAMUYECKOIO BbIJeJeHU TaMATH 110
pasjinuHbie OOBEKTHI, BKIIOYast MaccuBbl. KoManoii new int[]{1,2,3,4} B namsaru
BBIJIEJIAECTCA MECTO JIJId 1IEJIOYNCIEHHOTO MaCCUBa U3 YETBIPEX 2JIEMEHTOB, 9JIEMEHTaM
MaccuBa IIPUCBANBAIOTCSA COOTBETCTBYIONINE 3HAUEHUS. Y 9TOTO BHOBD CO3/TAHHOTO Mac-
cuBa ecTh aJipec (CChlIKa HAa MaccuB). B KauecTBe 3HAUEHMS OIEPATOP new BO3BPAIIAeT
CCBLIKY Ha CO3JaHHbIA 00beKT. B 1aHHOM cilydae BO3BpallaeTcs CChUIKA HAa MACCUB,
nprucBanBaeMas TepeMeHHOM nums Kak 3HaueHue. Terepb HeCT0KHO N0TaZaThCs, KAKUM
OyzleT Pe3yJIbTaT BBIIOTHEHUS CAELYIOMINX KOMAH/I:

int[] nums,data;
nums=new int[]{1,2,3,4};
data=nums;

[TepBoit komaHoi int[] nums,data OOBABISIOTCS JBE IEPEMEHHbBIE MACCHBA — nums
n data. Bropoit komanzoit nums=new int[]{1,2,3,4} co3/iaercs MaccuB, a CChLJIKA Ha
HETro IIPHUCBanBAeTCs B KauecTBe 3HaueHus iepeMeHHoI nums. /lasee koman ol data=nums
3HaueHUe IIepeMEeHHOI nums TIprUcBanBaeTcs epeMeHHoi data. OHako 3HaueHue repe-
MEHOH nums — 3TO cChlIIKA Ha MaccuB. [loaTomy rocsie mpucBanBanus nepeMenHas data
ceblaercd Ha TOT ke MaccuB! Hanpumep, asilement data[1] uMeeT Takoe e 3HaYeHHe,
yTo 1 nums[1] (3Hauenwue 2). Tounee, 3T0 0ZIMH 1 TOT ke 3JieMeHT. Bosiee Toro, eciin Tenepb
U3MEHUTh KaKoH-HUOY b 9JIeMEHT MaccuBa data (Hampumep, KOMaHIo0i data[3]=-1),
ABTOMATHYECKU U3MEHUTCA U COOTBETCTBYIONIMH a1eMeHT MaccuBa nums. IIpuunna Bce
Ta JK€ — MACCUB Ha CAMOM JIeJie O/IUH, IPOCTO Ha HETO CCBLIAIOTCS JIBE TIepeMeHHbIE.

Ecam mompITaThest CpaBHUBATH MACCHBBI C TTOMOTITBIO OTTEPATOPOB PABHO == 1 HE PAaBHO
= (HampuMep, nums==data uiu nums!=data), OyAyT CpaBHUBATHCS 3HAUECHUS TIEpPE-
MEHHBIX MAaCCHBA, a He 9JIEMEHTHI B 9TUX MaccuBax. [[0aTomMy pe3yasraToM BhIPAsKEHUST
nums==data SBJIsIeTCs 3HAYEHIE true, ecii 00e TTepeMeHbIe, nums 1 data, CCHITAIOTCS
Ha OJIUH U TOT K€ MaCCUB.

HA 3AMETKY

[Ons cpaBHeHUs ABYX DM3MYECKM PasHbIX MAacCMBOB Ha NMPEAMET COBMaZieH!sl 3HAUEHMI
3/IEMEHTOB HY>KHO MPOBEPUTb, OAMHAKOBOE NI KOIMYECTBO 3/IEMEHTOB B Maccusax,
1 3aTEM CPaBHUTb 3HAYEHWSI BCEX COOTBETCTBYIOLLMX 3/IEMEHTOB.

Taxoii croco6 pearsanni MacCUBOB (C UCIOIb30BAHUEM IIEPEMEHHON MacCUBA) XOTsI
1 He caMblIif TPOCTOI, HO TI03BoJisgeT a(h(heKTUBHO penrath MHOTHe 3a1aur. Hampuwmep,
110CJIe CO3/JaHusl MacCUBa ero pa3Mep U3MEHUTD Heslb3d. Ho 3aTo MOKHO co3/1aTh UILILIO-
3UI0 TOI'0, YTO pa3Mep MaccuBa u3MeHuIcs. JJoIycTim, 4To UMeeTcsl HeKOTOPbLI MaccuB
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1 MBI XOTUM y/IQJINTh U3 HETO OTpe/le/IeHHbIN a1eMeHT. /7151 9Toro co3/taeM HOBBIN Mac-
CUB, KOJIMYECTBO AJIECMEHTOB B KOTOPOM Ha OJIMH MEHbIIIE, YeM B UCXOHOM. Konupyem
U3 MCXOHOTO MACCHBA 3HAUCHIS BCEX 3JIEMEHTOB, 32 NCKIIOUEHUEM YAAIIeMoro. 3a-
TEM CCBIJIKY Ha HOBBIM MacCHB 3aIlMCbIBaeM B ITepeMeHHYI0 MacCHBa, KOTOpasi BHavaJIe
CChllaIach Ha UCXOAHBIN MaccuB. II0CKOIbKY AOCTYII K MAaCCUBY Mbl II0JIydaeM Yepes
TIEPEMEHHYTO MACCHBA, TO CO3/IAETCS BITEYATIEHUE, UTO U3 MACCHBA OBLIT YIATEH DJIEMEHT.
JlaHHbIli TIOIX0/] peain30BaH B IIPOTPAMMeE B JIUCTHHTE 3.7.

Jiuctunr 3.7. YaaneHue anieMeHTa U3 MaccuBa
import java.util.*;
class Demof{
public static void main(String[] args){
// VCXOAOHbIA MaccuB:
int[] nums={10,20,30,40,50};
System.out.println("UcxoaHeii maccu:");
// OTobpaxaeTca copepxumoe MaccuBa:
System.out.println(Arrays.toString(nums));
Scanner input=new Scanner(System.in);
System.out.print("VHpekc snemeHTa Ana ypanenua: ");
// CuynTbIBaeTCs WHAEKC 3nemMeHTa (ANnA yaaneHus):
int index=input.nextInt();
// Ecnn uHpekc nonajaeT B AOMNYCTWUMbIA AMANA30H:
if((index>=0)&&(index<nums.length)){
// Co3paHuMe HOBOro MaccuBa:
int[] m=new int[nums.length-1];
// 3anonHeHWe CO3/aHHOrO MaccuBa:
for(int k=0;k<index;k++){
m[k]=nums[k];
¥
for(int k=index+1;k<nums.length;k++){
m[k-1]=nums[k];
¥
// TlepeMeHHOW nums npucBauMBaeTCA HOBOE 3Ha4veHue:
nums=m;
¥
System.out.println("Mocne ypaneHus snemeHTa:");
// OTobpaxaeTca copepxumoe MaccuBa:
System.out.println(Arrays.toString(nums));

B nporpamme coszaercst nes09rcIeHHbI MACCHB nums, €r0 COJEPKUMOe 0TOOpaKaeT-
¢ B OKHE BBIBOJIA, [10CJIE Yero I10JIb30BaTelIO [IPe/IaraeTcs BBECTU MH/EKC 9JIEMEHTa,
KOTOPBIH I0JIKeH ObITh y/iaieH. BBeieHHoe Y10 3aiChIBAECTCS B IEPEMEHHYIO index.
[Iponienypa yaanenus: BbITIOTHSIETCS, TOJIbKO €CJIM YKa3aHHbI MH/IEKC TI0T1ajlaeT B J10-
IIyCTUMBbII Inara3on 3uavennii (ycsaoBue (index>=0)&8&(index<nums.length) B ycyioB-
HOM oriepaTope). B ycsioBHOM otiepatope Koman10if int[] m=new int[nums.length-1]
cOo3/1aeTcst HOBBII MacCuB m, pa3Mep KOTOPOTo Ha e/IMHUILY MEHbIIle HCXOIHOTO MacChBa
nums. 3aTeM C MOMOIIBIO IBYX OTIEPATOPOB IIMKJIA MACCUB M 3AII0JHAETCA 3HAYEHUAMU
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U3 MacCcHUBa hums, IPUYEM DJIEMEHT ¢ MHIEKCOM index He Komupyercs (COOCTBEHHO,
MMEHHO IT03TOMY MCIIOJIb30BaHO J/IBa ollepaTopa 1ukJa). [Tocse sanomnenns Mmaccuam
KOMaHZON nums=m B MIEPEMEHHYIO hums 3aMUCHIBACTCS CCHITKA HA CO3J[AaHHBI MaCCUB.
B utore mepemenHas nums cChlaeTCd Ha HOBBIM MAacCHUB, Y KOTOPOTO, IO CPaBHEHUIO
C UCXOAHBIM, OTCYTCTBYET OANH N3 3JIEMEHTOB. PesyanaT BBITIOJTHEHU A TTPOTPaMMbl
MOJKET OBITH CeAyomuM (IMOMYKUPHBIM MPU(GTOM BbIZEJEHO 3HaYeHIe, BBEAEHHOE
MTOJIb30BaTEIEM ):

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 IMCTUHra 3.7)
NCXOAHbIA MaccuB:

[10, 20, 30, 40, 50]

WHpekc snemeHTa ANA ydaneHua: 2

MNocne YAaneHnAa 3NemMeHTa:

[10, 20, 40, 50]

B JITAaHHOM CJIy4ae yJaJeH 2JIeMEHT C MHIEKCOM 2.

noaAPOBHOCTH

B nporpamMmme ncnonb3oBaHbl K1accbl Scanner U Arrays U3 noanaketa util naketa
java, MO3TOMY KOA HAUYMHAETCS MHCTPYKUMEN import java.util.*.

ElLle oaHO 3aMevaHKe KacaeTcsl NepeMeHHo m. HanoMHMM, 4To 061acTb AOCTYNHOCTU
nepemMeHHoli onpeaenseTtcs 6/10KOM, B KOTOPOM OHa 06bsiBleHa. [JaHHas nepeMeHHast
06bsB/IEHA B YC/IOBHOM OMEPATOPE 1 NOTOMY A0CTYMHA TO/bKO B YC/TIOBHOM OMepaTope.
lMocne Toro Kak yCroBHbIN OMepaTop 3aBEPLUMT BbINOIHEHWE, AOCTYMNA K NePEMEHHOM
6onblue He 6yzeT. [Janee, B Java paboTaeT cucTeMa aBToMaTMUeCKol c6opku Mycopa:
BCe 06bEKTbI, Ha KOTOPbIE HET CChINIOK B NporpamMme, yaanatoTcs. MNepeMeHHas m ccbl-
naetcs Ha MaccuB. Ecim 6bl 3TO BbiNna eAUHCTBEHHAs NepeMeHHasi, CChbiNatoLascs Ha
MaccuB, TO MOC/IE TOrO, KakK OHa CTaHET HeAOCTYNHOMW, aBToMaTMYecku 6bl yaanancs
M MaccuB, Ha KOTOPbLIV MepeMeHHasi paHblue cCbinanack. Ho B HaweMm ciydyae nocie
BbIMOJIHEHMSI KOMAHAbI NuMs=m Ha MACCUB CCbINAIOTCS ABE MepeMeHHble (m U nums).
M Koraa nepeMeHHasi m yXoamT CO CLEHbI, MEPEMEHHast nums MO-MPEXHEMY CCbITAETCs!
Ha MaCCMB, KOTOPbIN OCTAETCA AOCTYMHbIM.

B AByx mocrneaoBaTenbHbIX OnepaTopax LMKIa UCMo/b30BaHa MHAEKCHAsi mepeMeH-
Has k, MpuyeM oHa 06bSBSIETCS B KaX/AOM U3 ONepaTopoB UMkia. MpuyrHa ABOVHOroO
06bsIBNEHUST — B TOM, YTO 0ObsIBNIEHHasi B oriepaTope LMK/a nepeMeHHast 4oCTynHa
TOMbKO B 3TOM orepaTope Luk/a. Mo3ToMy 3TV NEPEMEHHbIE HA CaMOM JEefie pasHble,
TaK Kak y HWMX pa3Hasi 06/1acTb AOCTYMHOCTM.

Hpoueaypa CpaBHEHUS /IBYX CUMBOJIbHBIX MaCCHBOB IIOKa3aHa B JINCTUHTE 3.8.

Jinctunr 3.8. CpaBHEHME MacCMBOB
import java.util.*;
class Demo{
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public static void main(String[] args){
Scanner input=new Scanner(System.in);
// TNepemeHHble mMaccuBa:
char[] A,B;
// CYuTbiBaHWe TeKcCTa:
System.out.print("MepBbiii Mmaccus: ");
A=input.nextLine().toCharArray();
System.out.print("BTopoit maccus: ");
B=input.nextLine().toCharArray();
// OTobpaxaeTcsa coLepxumoe MacCUBOB:
System.out.println("A="+Arrays.toString(A));
System.out.println("B="+Arrays.toString(B));
// CpaBHeHMe nepeMeHHbIX MaccuBa:
System.out.print("MepemeHHble maccuBa: ");
if(A==B) System.out.println("A==B");
else System.out.println("A!=B");
// CpaBHeHMe MacCuBOB:
System.out.print("CpaBHeHune maccuBoB: ");
boolean state=true;
if(A.length!=B.length){

state=false;
}else{
for(int k=0;k<A.length;k++){
if(A[k]!=B[k]){
state=false;
break;

}
}

// Pe3ynbTaT CpaBHeHuA:
if(state) System.out.println("A==B");
else System.out.println("A!=B");

[Tpu 3arrycke nmporpaMMbl 110JIb30BATEJIO [TPE/JIAraeTCs BBECTH /[BA TEKCTOBBIX 3HAUEHUS,
Ha OCHOBE KOTOPbIX CO3/IAI0TCS U Jiajlee CPABHUBAIOTCS CUMBOJIbHBIE MaccuBbl. MaccuBbl
CO3/IAI0TCS TAK: METO/IOM nextLine() cUMTHIBAETCA BBEJECHHDIN 110Jb30BATEIEM TEKCT,
13 KOTOPOTO BbI3bIBaeTCs MeTO/ toCharArray (), KOTOPBIM Ha OCHOBe TeKcTa U hopMu-
pyeTcsi CUMBOJIbHBII MacCHB.

noAPOBHOCTH

Mbl ncnonb3lyem 06bekT input knacca Scanner. M3 3Toro obbekTa Bbi3bIBAeTCS Me-
TO4 nextLine(). 3HAYEHMEM MHCTPYKUMKM input.nextlLine() SIBASETCS CCblKa Ha
TEKCTOBbIV 06BEKT. Y TEKCTOBOrO 06beKTa eCTb BbI3bIBAEMbIN METOA toCharArray ().
Pe3ynbTaToM BblpaxeHus input.nextLine().toCharArray() ABNSETCA CCbINKa Ha
MaccuB, KOTOPbIV CO34aH Ha OCHOBE TEKCTa, BBEAEHHOrO MoJIb30BaTENEM.
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ITocne COo3JaHuA MaCCHUBOB MbI BBIIIOJIHAEM /IBa BUda CpaBHeHHﬁZ CpaBHHBaeM I1epe-
MEHHBbIE MacCuBa A 11 B, a TaKJKe MAaCCHUBBI, Ha KOTOPBIE CChLIAIOTCS IIEPEMEHHBIE. HepBaH
orepanusa CBOANTCS K BBIUYUCJIEHUIO 3HAUEHU I BhIpaKeHNST A==B.

HA 3AMETKY

MockosbKy nepeMeHHbIe A U B CCbINatoTCs Ha (hM3MYeCKM pasHble MacCuBbl (faxe ecnu
OHW OAIMHAKOBbIE), TO pE3YNbTAaTOM BblpaXXeHUs1 A==B BCeraa siBnsieTcs 3HaveHue false.

[lis1 cpaBHEHMST MaCCUBOB HCIIOJIb3YyEM JIOTHUECKYIO ITlepeMeHHYIo state ¢ HAaUQJIbHBIM
3HayeHueM true. CHavyasa mpoBepsieM, COBIAIAIOT JIM UX Pa3Mepbl (IIPOBepsieTCs yCJI0BHE
A.length!=B.length). Ecsiu pa3amepsl pa3Hble, TO lepeMeHHON state pucBanBaeTCs
3HauyeHue false. Ecam ke pasMepbl OZIMHAKOBbIE, TO HAUYMHAETCSI CPAaBHEHME 9JIEMEHTOB
JIBYX MaccuBOB. Kak TOJIbKO Hali/IeHbI 3JIeMEHTDI C Pa3HBIMU 3HAYCHUSMH, TIePEMEHHON
state mpucBauBaeTcs 3HadeHue false, a MHCTPYKIMEN break mpekpaiaercss pabora
orepaTtopa IUKJa, B KOTOPOM MepebUuparoTcst 9J1eMEHThI MACCHBOB.

HA 3AMETKY

Ecnu 3HayeHune FIGDEMEHHO% state OCTanocb paBHbIM true, TO MaCcCMBbl OANHAKOBbIE.
Ecnu 3HaveHune HGDEMeHHOVI state cTtano paBHbIM false, TO MacCMBbl pasHbIE.

Ecmm monw3oBarens BBOAUT Ppa3Hbie TEKCTOBbIEC 3HAYCHN A, TO PE3YJIbTAaT BBIITOJTHEHU
IIporpaMMbl MOJKET OBITH TAKIM (3[[6Cb n jlajiee 1oy KupHbIM ].HpI/I(l)TOM BbI/I€JICHBI
BBeJeHHbIE I10JIb30BaTEJIEM 3Ha‘~IeHI/I§I)Z

Pe3ynbTaTt BbINO/IHEHMA NporpamMMmbl (M3 iMcTurra 3.8)

MepBbii maccus: Alpha
BTopoit maccuB: Bravo
A=[A, 1, p, h, a]

B=[B, r, a, v, o]
MepemeHHble maccuBa: Al=B
CpaBHeHue maccuBoB: A!=B

Tak BBITVISIJIUT PE3YyJibTaT BbBIIIOJIHEHUSA IIPOIPaMMbl, €CJIN I10J1b30BaT€EJ/Ib BBO/JIUT /IBa
COBIIaJAIONIMX TEKCTOBbIX 3HAYCHM A

Pe3ynbTaTt BbINOMIHEHUA NporpamMMmbl (M3 McTuHra 3.8)

MepBbii maccus: Alpha
BTopoit maccus: Alpha
A=[A, 1, p, h, a]

B=[A, 1, p, h, a]
MepemeHHble maccuBa: A!=B
CpaBHeHne mMaccuBoB: A==B

A Ternepb EPEXOUM K PACCMOTPEHUIO HOJIeE CIIOKHBIX TIPUMEPOB.
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MUcnonb3oBaHue MacCUBOB

3HaYUT, TAaKOE MPEJJIOKEHNE: ceiiuac Mbl Ha-
JKUMaEM Ha KOHTAKThI U TIePEMETIAEMCST K BaM.
Ho ecm ata Mammnka He cpaboTaer, Torua yx
BBI C HAMU TIEPEMECTUTECH, Ky/la MBI Bac mepe-
MecTum!

us k/¢p «Kun-0sa-0sa»

B aTom paszesie pacCMaTprUBAIOTCA HEKOTOPBIE ITPOTrPpaMMbI, B KOTOPBIX B TOM NJIM NMTHOM
BH/I€ NCITOJIB3YIOTCA MAaCCHUBBI.

KoaupoBaHue n nekoaupoBaHUEe TEeKCTa

Haunewm ¢ mpuMepa, B KOTOPOM KOJUPYETCS U IEKOJAUPYETCS TEKCT C UCTIOTh30BAaHUEM
CUMBOJBHBIX MacCUBOB (JTUCTUHT 3.9).

Jiuctuur 3.9. KoanpoBaHue u aekoaupoBaHue TeKCcTa

import java.util.Scanner;
class Demo{
public static void main(String[] args){

Scanner input=new Scanner(System.in);

System.out.print("TekcT pna kogupoBaHus: ");

// CyuTbiBaeTCA TEKCT:

String text=input.nextLine();

// NpeobpaszoBaHue TeKCTa B CUMBOJIbHbI MacCuB:

char[] symbs=text.toCharArray();

// KoaupoBaHue CUMBONOB:

for(int k=0;k<symbs.length;k++){
symbs[k]=(char) (symbs[k]+k+1);

¥

// Co3paHne TekCTa Ha OCHOBe MacCuBa:

text=new String(symbs);

System.out.println("Mocne KoaupoBaHua:");

// 3aKoaupoBaHHbI TEKCT:

System.out.println(text);

// Co3paHuMe MacCuMB Ha OCHOBe

// 3aKkoAMpoBaHHOro TekcTa:

symbs=text.toCharArray();

// DekoanpoBaHuWe CHUMBOJIOB:

for(int k=0;k<symbs.length;k++){
symbs[k]=(char) (symbs[k]-k-1);

// Co3paHne TekCTa Ha OCHOBe MacCuBa:
text=new String(symbs);
System.out.println("Mocne pekopupoBaHus:");
// DexkoaumpoBaHHbI TEeKCT:
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System.out.println(text);

Pe3yibraT BBITIOJHEHNUST TPOTPAMMBI MOKET OBITH TAKUM (TTOJIYKUPHBIM PG TOM BbI-
JleJieH BBEICHHBIN TT0JIb30BaTEIeM TEKCT):

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 IMCTUHra 3.9)
TekcT pans koaupoBaHua: CoobuweHue

MNocne KooupoBaHuA:

Tpcewondpo

Mocne pekoAupoBaHuUA:

CoobueHune

MpbI cunTBIBaeM TEKCT M 3aMMChIBAEM €T0 B TEKCTOBYIO IepeMeHHyTo text. Ha ocHoBe
3TOTO TEKCTA CO3/IAeTCSI CUMBOJIBHBIN MACCUB symbs. 3aTeM C TIOMOIITIO OTlepaTopa IUKJIa
MBI TIepebrpaeM Bce CUMBOJIBI B MAaCCUBE ¥ M3MEHsIeM UX. MacCUB UCIOIb3YeTCs [t
cosmaHus TekcTa. Teker oroGpaxkaercs B 06JacT BhiBogA. I1ociie 5TOTo BBIIOIHSIETCSI
obparHoe npeobpasoBaHue (JIeKOAUPOBAHUE TEKCTA).

noaPOBHOCTH

@ [na KoanpoBaHWs CMMBOJOB UCMOJb30BaHa koMaHaa symbs [k]=(char) (symbs[k]+k+1)
B onepartope uukna (npy 3agaHHOM nHaekce k). MNpeobpa3oBaHne BbINOMHAETCS TaK:
K TeKyLleMy Koy CUMBOJIA NpUBaBNSETCS MOPsSiAKOBLIN HOMEP CMMBOJSIAa B MAacCUBE;
nosly4eHHoe 3HaveHne obpaTHO NpeobpasyeTcs B cMMBOS. [eKoanpytoTcs CUMBOSbI
KoMaHaoi symbs[k]=(char) (symbs[k]-k-1), kOoTOpasi U3 TeKyLlero Koga CMMBOJIA
BbIUMTAET NOPSIAKOBLI HOMEP CMMBOJSIA B MAcCMBE, U MOJSTyYEHHOE 3HaYeHWe npeob-
pa3yeT B CUMBOJI.

YMHOX>XEeHMe BEKTOPOB

C moMOIIbI0 MAaCCHBOB YI06HO PEaM30BbIBATH OTIEPAIIUK ¢ BeKTOpaMu. PaceMoTpimM
IIPOrpamMmy, B KOTOPOI BBIUMCIISETCS CKAJIAPHOE U BEKTOPHOE ITPOU3BE/ICHIS BEKTOPOB.
ITox BekTOpOM GyzieM moapasymeBaTh HAOOP U3 TPex uuces (KOOPAMHATBI BEKTOPA).
Jormycrtum, @ u b — BekTopbl. CKAISIPHBIM TPOU3BEIEHNEM 3THX BEKTOPOB HA3BIBAETCSI
TaKoe YMCJI0:

3nech yepes a, 1 b, (k= 1,2,3) 06031naueHbl KOMIIOHEHTBI BEKTOPOB. BeKTOPHBIM IPOI3-
BeJICHIEM /JIByX BEKTOPOB U HA3bIBAETCsI BEKTOP € =[d x b | ¢ koopaunaramu ¢, = a,b, — a,b,,
cy=ab, —absuc,=ab,—ab,.
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[Ipn cocTaBseHnN MPOrpaMMBbl BEKTOPBI PeaIN3yIOTCs B BUJIe MACCHBOB, COCTOSIIIINX N3
Tpex azieMeHTOB. [Ipu BbIUMCIEHNN CKAJISIPHOTO TPOM3BeIeHus rnoxydaeM uncio. [Ipn
BBIYMCJIEHUN BEKTOPHOTO MMPOU3BE/IEHNS CO3/IAeTCsI M 3aIOJIHETCS elle OIH MacCuB
13 TPEX DIEMEHTOB. DJIEMEHTHI ¢, TOTO MACCHBA MOTYT OBITh BBIYUCJIEHBI HA OCHOBE
ANEMEHTOB @, 1 b, NCXOIHBIX MACCHBOB TI0 (hopMyTe

€= UpiiDpy = Qb

[Tpuuem 371eChb BBINOIHACTCS IUKINYECKAs IepecTaHOBKA NH/EKCOB: €CIM HUH/IEKC Bbl-
XO/IUT 32 BEPXHIOIO JIOIYCTUMYIO IPaHUIly Jualla3oHa UHEKCAUHU, TO NHEKC IIUKIN-
YeCKHU lepeMeliaeTcs B Hauyaslo Auanasona. Harpumep, HH/EKCbl KOMIIOHEHTOB BEKTOPA
usMensiores ot 1 710 3, noaromy a, = a, v a; = a,.

HA 3AMETKY

MocKoNbKY MHAEKCHI MacCUMBa U3MEHSIOTCS OT @ [0 2, TO 3NIEMEHTY C MHAEKCOM 3 COOT-
BETCTBYET 3/IEMEHT C MHAEKCOM O, @ /IEMEHTY C MHAEKCOM 4 — 3/1IEMEHT C UHAEKCOM 1.

B smctunre 3.10 mpenctaBiieH KoJ TPOTPAMMBI /IS BBIYUCIEHUS CKAISIPHOTO W BEKTOP-
HOTO TIPON3BEIEHNH /IBYX BEKTOPOB.

Jinctunr 3.10. NMponsseneHne BEKTOPOB

import java.util.Arrays;
class Demo{
public static void main(String args[]){
// MaccuBbl ANA peanusauuMm BEKTOPOB:
double[] a={1,2,-1};
double[] b={3,-1,2};
double[] c=new double[3];
// TepemeHHaa AaA 3anucu CKaNAPHOro MPOU3BEAEHUA:
double s=0;
// Bbl4MCNEHMEe CKaNApHOro M BEKTOPHOrO Mpou3BeAEeHMUA:
for(int k=0;k<3;k++){
s+=a[k]*b[k];
c[k]=a[ (k+1)%3]*b[ (k+2)%3]-a[ (k+2)%3]1*b[ (k+1)%3];
}
// OTobpaxeHue pe3ynbTaTa:
System.out.println("a="+Arrays.toString(a));
System.out.println("b="+Arrays.toString(b));
System.out.println("a.b="+s);
System.out.println("c=[a.b]="+Arrays.toString(c));

B mporpamme cosnaetcst Tpu MaccuBa, a, b 11 ¢, ¢ aemerTamu tuma double. /I maccu-
BOB a 1 b cpasy 3a/1al0TCsT 3HAUEHNS 9JIEMEHTOB, 4 3JIEMEHTHI MACCUBA C PACCUYNTHIBAIOTCS
B COOTBETCTBUM C TTPABUJIOM BBIUYMCJIEHUS BEKTOPHOTO MPOU3BEACHNS. JHAYUEHNE JIJTsT
CKAJISIPHOTO TTPOU3BEIEHNS 3aTTMChIBAETCS B ITepeMeHHyIo s Tuma double. OcHOBHBIE
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BbIYUCJIEHWA IIPONUCXO/IAT B OII€paTOpE MUKIIA. Tam NH/IEKCHaA ITepeMeHHasA k IIpUHUMAET
3HAYEHUS OT @ [I0 2 BKIIOUUTEIbHO. B Tese omepaTopa mukiaa KoMaHaoi s+=a[k]*b[k]
K [IEPEMEHHO, OTIPEIETSIIONIEN CKAIIPHOE TPOU3BeEIeHIE, T0OABIISIETCS] TIPOU3BEICHIE
COOTBETCTBYIOIIUX 9JIEMEHTOB MaccHBOB a u b. Komanoii c[k]=a[ (k+1)%31*b[ (k+2)%3]-
a[ (k+2)%3]1*b[ (k+1)%3] BEIYUCAACTCS 2JIEMEHT JIJIsI MACCUBA, B KOTOPBIH 3aITUCHIBACTCS
pe3yJibraT BEKTOPHOI'O IIPOU3BELEHUA.

noaPOBHOCTH

VHAeKCbl 911eMEHTOB MacCMBOB BbIUYMCIISIHOTCS! Kak OCTaTOK OT Ae/IeHUs Ha 3. OTO Mo3Bo-
NsieT peanv3oBaTh NpoLeaypy LMKIMYECKOW NePecTaHOBKM MHAEKCOB (ec/M 3HaUYeHNe
MHAEeKCa BbIXOAUT 3a A0MNYCTUMbIE MPaHULbI).

Brrunciennbie 3HaueHMst OTO6p3.>KaIOTC5{ B obsactu BbIBO/lA. Pe3y]II)TaT BbBITIOJTHEHU A
IIporpaMMbl UMEET TaKOI BUJIL:

Pe3ynbTaT BbINOMIHEHUA NPOrpaMMbl (U3 JIMCTUHra 3.9)
a=[1.0, 2.0, -1.0]

b=[3.0, -1.0, 2.0]

a.b=-1.0

c=[a.b]=[3.0, -5.0, -7.0]

C]IelIyeT OTMETUTDb, UTO HOLIO6HI)I€‘ OIiepaliy C BEKTOpaMu Jiy4dllie€ BCE K€ PEa/IN30BbIBaTh
C IIOMOIILbIO CIIEIIMa/IbHBIX KJIaCCOB MNJIN, 11O KpaleeI'/JI Mepe, CoO3/1aThb V151 9TOTO HECKOJIBKO
METO/0B.

Yucna ®unboHauyum

MbI yske cTaskuBaiuch ¢ Borauciaennem dncesa Oubonauun. PaccMOTprM miporpaMmy,
B KOTOPOIi yncamu Dubonayun samnoansgercsa Maccus (auctunr 3.11).

JNncturr 3.11. Yncna ®uboHauyumn

class Demo{

public static void main(String args[]){
// Pa3mep maccuBa:
int n=15;
// MaccuB ana 4ucen oOuboHay4u:
int[] Fib=new int[n];
// TNepBble gBa 4ucia NOC/ieAOBaTENbHOCTHU:
Fib[@]=1;
Fib[1]=1;
// OTobpaxeHue nepBbiX ABYX 3HAYEHWN:
System.out.print(Fib[@]+" "+Fib[1]);
// Bbl4McCneHue nocnefoBaTeNbHOCTH
// wn oTobpaxeHue pesynbTaTa:
for(int k=2;k<n;k++){

// BblMMCNAeTCA 3HavyeHWe 3neMeHTa MaccuBa:
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Fib[k]=Fib[k-1]+Fib[k-2];
// OTobpaxeHWe 3HAYeHUA S/EMeHTa:
System.out.print(" "+Fib[k]);

Pesysbrat BbITIOJIHEHNST TTPOTPAMMBI TIPEJICTABIIEH HIKE:

Pe3ynbTaTt BbINONHEHUS NporpaMmbl (M3 nuctuhra 3.11)
1123581321 34 55 89 144 233 377 610

O6paTuM BHIMaHKE Ha CrIoco0 3aIll0IHEHNS MACCUBA. SHAYEHUST (€ AUHITIHbIE ) /IS T1€P-
BBIX /IBYX 9JIEMEHTOB 32/[aI0TCSI B IBHOM BHUJI€. 3aT€M B OIIE€PATOPE [IUKJIA BBIYHCIISIOTCS
[POYNE IEMEHThI MACCUBA. JHAYEHIIE OUEPEIHOTO DJIEMEHTA BBIYMCIISIETCS KAK CyMMa
3HAYEHUN [BYX MPEAbIIYIIIX 2JIEMEHTOB.

Pa6boTa c nonMHOMaMm

MaccuBbl MOTYT OBITH MOJIE3HBI U TIPH PabOTE € BBIPAKEHISIMU [IOJIMHOMHUATIBHOTO BUJIA.
Haromuum, 4T0 TOJTMHOMOM CTeNeH! 71 Ha3biBaeTCs (DYHKITUS BUIA

Px)y=ax’+ax'+ax*+ .. +ax"

Crenenpio MOJMHOMA HA3BIBAETCSI HAMOOJIbIIIAst CTEIIEHb apryMeHTa X, BXOISIIAS B T10-
JIMHOMUAJIbHOE Bbhipaskenue, OcHoBHast nHGOPMAaIlNs O ITOJTMHOME 3aJI0KeHa B Koadhu-
enTax a,, k= 0,1,...,n. aktwdecku, 171 TOTO YTOOBI BHIYUCIUTD 3HAUEHNE TIOTMHOMA
JUTSI apTYMeHTa X, Hy’>KHO 3HaTh MacCUB K03 (OUIINEHTOB 4.

[Ipu usBecTHOM MaccuBe KO3(POUITMEHTOB ITOJTMHOMA MOKHO BBIYUCJIUTD U TPOU3BOI-
HYIO OT noJinHOMa. IIpon3BoiHast OT OJIMHOMA TAKJKe SIBJISIETCs] TOJIMHOMOM U 33/1aeTCsl
COOTHOIIIEHNEM

P (x)=a,+2ax" + 3ax*+ ...+ nax .

ITO — TOJUHOM cTerenu 7 — 1, a KoahPUImeHTs MOTMHOMA-TTPOU3BOIHOM orpeie-
JIFI0TCS HA OCHOBE K03(hPUIMEHTOB NcXoqHOTO TIosinHOMa. KoaddummenT monmuo-
Ma-TIpon3BoaHoOi pasen b, = (k + 1)a,,, s k=0,1,...n — 1 u b, = 0. B mucrunre 3.12
IPEICTABIEH KOJI, B KOTOPOM TI0 MACcCUBY K03(h(MHUIMEHTOB MOJNHOMA JITIST 33JJaHHOTO
apryMeHTa BbIYUCJIAETCA 3HaYE€HNE IMTOJIMHOMAa 1 3HaYEeH1e HPOI/ISBO[[HOIL/,I OT 3TOTO IIO-
JINHOMA B 9TOH e TOUKe.

Jinctvrr 3.12. MonnMHOM M ero npousBofHas

class Demo{
public static void main(String args[]){
// KoadduumeHTb nonumHoma:
double[] a=new double[]{1,-3,2,4,1,-1};
// MaccuB KO3GPUUMEHTOB ANA NPOU3BOAHON:
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double[] b=new double[a.length-1];
// AprymeHT U MHOXWUTEeNb:
double x=2.0,9=1;
// 3HayYeHuWA NONMHOMa W MPOU3BOAHOM:
double P=0,Q=0;
// BbluucneHue pesynbTaTa:
for(int k=0;k<b.length;k++){
// TonuHom:
P+=a[k]*q;
// Ko3dduumeHT npousBOAHON:
b[k]=(k+1)*a[k+1];
// NpousBopHaa:
Q+=b[k]*q;
// W3MeHeHWe MHOXMTensa:
q*=x;

}

// TNocnepHee cnaraemoe MoJIMHOMA :
P+=a[a.length-1]*q;

// OTobpaxeHwe pe3ynbTaTa:
System.out.println("NonnHom P(x)="+P);
System.out.println("MpoussogHas P'(x)="+Q);

B mporpamme komanoit double[] a=new double[]{1,-3,2,4,1,-1} co3aeTcd U MHU-
UATIN3UPYETCA MACCUB C Koa@(bMuHeHTaMM Juts mosimaoma. Komamnoit double[ ] b=new
double[a.length-1] co3maercsa MacCUB JJIS 3ATUCHA Ko&)(b(bHuMeHTOB IMOJIMHOMA-TIPOM3-
BOJIHOI. PazMep 3T0T0 MaccuBa Ha e[UHUILY MEHbBIIIe Pa3Mepa epPBOro MacCuBa. 3/1eCh
YYUTBIBAETCS, UTO CTEIEHb MOJTMHOMA-TIPON3BOIHON HA eIMHUILY MEHbIIIe CTeIIeHU 1C-
xoHoro (nuddepentiupyemoro) mosuHoma. Pazmep rnepBoro moJmHOMA BEIYUCISIETCS
UHCTPYKIIMEH a.length.

ITepemennas x tuma double cOfepKUT 3HAUYEHUE /LIS apTyMEHTa IIOJUHOMA, a Iepe-
MEeHHas q TOTO JKe THTIA TMPECTABISIET COO0H CTEMeHHO MHOKHUTEND, HCTIOTH3YEMbIil
B JIaJTbHEHTIIEM TIPU BBIYUCICHUN 3HAYEHWS TTOJTMHOMA W 3HAYeHUsT TIpon3BoiHoN. Ha-
yaJbHOE 3HAUYEHUe 3TOW repeMeHHo paBHO 1. [lepemennbie P 1 Q Tuma double ¢ HyJIe-
BbIMU Ha4aJbHbIMU 3HAYCHUAMU HYJKHBI /U1 3alIMCU 3HAYCHU [TIOJIMHOMA U 3HAYCHUA
TTPOU3BOTHON COOTBETCTBEHHO.

B omneparope nukia nepemMeHHas k nmpoberaer 3HayeHus oT @ 10 b.length-1 BKIOYN-
TEJTHHO, YTO COOTBETCTBYET IUANIA30HY WHEKCAIIUU AJIEMEHTOB MaccuBa b ¢ Koadduiim-
EHTAMH JIJIS TIOJTMHOMA-TIPOM3BOHON. 32 KaXK/LyI0 NUTEPAIUIO BBITIOJIHSAETCS HECKOJIBKO
komauz. [lepBoit komaH0# P+=a[k]*q u3MeHseTCA 3HAUEHUE TTOJTMHOMA: K TEKYIIeMY
3HAYEHUIO 100ABIILETCS MOJNHOMUAIbHBIN Koa(hduimeHT a[ k], YMHOKEHHBII Ha apry-
MEHT B COOTBeTCTBYIOIIel crerieHu. [Tocsiesinee 3HaueHNE BHIUNCIISIETCS M 3aITHCHIBAETCS
B niepemennyio q. Komannoit b[k]=(k+1)*a[k+1] Beruucisiercss K03 UIMeHT JJis 10-
JIMHOMA-TIPOU3BOIHOM. 3HAUYEHME TPOU3BOIHON (hopMupyeTcss KoMaHol Q+=b[k]*q,
B KOTOPOI MCIOJIb30BAaH BbIUUCJIEHHBIN HA MPEbIAYIEM aTare KOaMOUIUEHT 1M0JI1-
HOMa-TIPOM3BO/IHOM, a apTyMeHT B HY>KHOU CTelleHU 3allMcaH, Kak 1 paHee, B llepeMeH-
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Hyio q. Hakoneri, 3nauenuvie iepeMeHHON q U3MEHSIETCST KOMaHI0U q*=x (Ha cJie/lyotei
uTepalnunm mokasaTesjib CTEIIeHW apryMeHTa yBEeJIMUNBaeTCA Ha eI[I/IHI/IHy).

[Tocure 3aBeprrenus oreparopa MUK 3HAYEHNE TIPOU3BOHON BBIUNCIIEHO, A B TIOJTIMTHOME
He YYTEHO ellle OIHO ciaraeMoe. [10aToMy KoMaH10ii P+=a[a.length-1]*q oHo npubas-
JigeTcs K TeKyIeMy 3HAYeHUIO JIJIsT TOJTMHOMA. 3/1ECh HCITOJTh3YeTCs TIOCAETHNA 2JIEMEHT
13 MaccuBa K09 UITMEHTOB MTOJTMHOMA U TTEPEMEHHAsT g, KOTOPast TOCJie BbITIOJTHEHUS
oriepaTopa IUKJIa COMEPKUT 3HAYEHNE aPTYMEHTA B HYKHOU CTEMEeHN.

ITocsie BBIUMCICHNUS 3HAUCHUT JJTSI TIOJIMHOMA Y TPOM3BOHON PE3YJIBTAT OTOGpaKaeTcst
B 06J1aCTH BBIBOJIA:

Pe3ysnbTaTt BbINONIHEHUSA NporpamMMmbl (M3 nucTurra 3.12)

MonuHom P(x)=19.0
MpoussogHaa P'(x)=5.0

CopTupoBka MaccuBa

Cy1iecTByeT HECKOJIbKO aJITOPUTMOB COPTUPOBKU MAaCCUBOB. /J[0CTATOYHO MO JISTPHBIM
U IIPOCTBIM, XOTsI U HE BIIOJIHE OTNITUMAJIBHBIM, SIBJISIETCST Memoo ny3vipoka. Vnest meto-
JIa TOCTATOYHO pocTa. [1epeGuparoTcest Bce 3JIeMEHThI MACCHBa, TIPHUYEM KasK/bI pa3
CPaBHUBAIOTCS JIBA COCETHUX dyieMeHTa. ECJIM 3IEMEHT ¢ MEHBIITUM UHAEKCOM OOJIbIIE
aJIeMeHTa ¢ GOJBIIUM UHIEKCOM, TO 3JIEMEHTBI MEHSIOTCS MecTaMu (OOMEHUBAIOTCSI
sraueHusiMn ). [TocJte iepe6Gopa Beex 3JIEMEHTOB CaMblii GOJIBIION 3JIEMEHT OKA3bIBAETCSI
nocsiefHUM. Ecii ykasaHHY10 Ipolie/lypy [poJiesiaTh eliie pa3, To Ha IIPaBUJIbHOM MecTe
OKa3bIBACTCS BTOPOII 110 BEJTMUUHE 3JIEMEHT, U TaK Jjajiee. TO TO3BOJIAET YIOPAIOUYNTD
3JIeMEHTbI MacCHBa B MOPsI/IKe BO3pacTaHusl. Ecjii Hy;KHO OTCOPTUPOBATH MacCHUB B I10-
psijike yObIBaHUsL, TO TIPH 1iepedOPe U CPABHEHUN MACCHBA 3JIEMEHTDI MEHSIFOTCSI MECTAMHU
(€ecJIu 9JIEMEHT ¢ MEHBIIIUM UHJIEKCOM MEHbIITE 3JIEMEHTA ¢ OOJIBITIM UHIEKCOM).

B muctunre 3.13 npuBesien npuMep porpaMMbl, B KOTOPOT JIJIsT 1I€JI0UNCIEHHOTO Mac-
CHBA BBITIOJIHSIETCSI COPTHPOBKA METO/IOM ITy3bIPBKA.

Jinctunr 3.13. CopTupoBKa MaccuBa

import static java.lang.Math.random;
class Demo{
public static void main(String args[]){
// Pa3mep MaccuBa U mnepemeHHas:
int n=15,s;
// Co3paHue mMaccuBa:
int[] nums=new int[n];
System.out.println("UcxoaHeii maccu:");
// 3anonHeHue maccuBa
// wn oTobpaxeHue 3HAYEHWUIN SNIEMEHTOB:
for(int k=0;k<nums.length;k++){
// 3HayeHuUA 31eMeHTOB — CJiy4aiiHble 4ucna:
nums[k]=(int) (5*n*random());
System.out.print(nums[k]+" ");
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}

// CopTupoBKa maccuBa:

for(int m=1;m<nums.length;m++){

for(int k=0;k<nums.length-m;k++){
if(nums[k]>nums[k+1]){

// O6bMeH 3Ha4YeHUsMU DEeMEeHTOB:
s=nums[k];
nums[k]=nums[k+1];
nums[k+1]=s;

¥

// OTobpaxeHue pesynbTaTa:

System.out.println("\nMaccus nocne copTtupoBku:");

for(int k=0;k<nums.length;k++){
System.out.print(nums[k]+" ");

}

// Nepexon K HOBOW CTpoke:
System.out.println();

B nporpamme 0GbsIBISIETCS 1IEJOUMCTEHHBII MACCUB NUmS, € TOMOIIILIO OIIEPATOPA IIHKJIA
HJIEMEHTHI MACCHBA 3AMOJTHSIOTCA CJYYalHBIMU TIEIBIME YncaaMu. JIJist reHepupoBaHust
CJIyYalHBIX YK CeJ UCTIOJIb30BAH CTaTUYecKUil MeTo random( ) U3 Kacca Math, KOTOpPbIii
BO3BpAIIAET AEHCTBUTEILHOE CAyYaiiHOE YUCIIO B IUATIA30HE OT 8 /10 1. ITO YUCII0 YMHO-
JKaeTcs Ha 5 1 Ha pa3Mep MaccuBa (IepeMeHHas n), TI0CJIE YEro € TOMOIIbIO MHCTPYKIIUK
(int) BBIMIONIHAETCS MPUBEIEHIE K [IEJ0YUCACHHOMY THITY (B JeHCTBUTEILHOM YUCIe
orbpackiBaeTcst ApobHas yacTh). Kak ToJbKo 3HaYEHME 9JIeMEHTY IPUCBOEHO, OHO OTO-
Opaxaercs B 061aCTH BBIBOZA (3HaYeHns 0TOOpaKaIOTCs Yepes IpoOest B OLHOM CTPOKeE).

CopTUpOBKa 2JIEMEHTOB MAaCCUBA BBIIIOJIHAETCS € IOMOIIBIO BJIOJKEHHDIX OIIepaTOPOB
ruksTa. VHpekcHast mepeMeHHas m HyMepyeT MPOXOJbl — MOJIHbIe THKJIB mepebopa
U cpaBHEHUS /IByX cocelHUX ajieMeHToB. Ilocie Kax10ro Takoro mpoxo/a 1o MeHblieil
Mepe O/IUH 9JIeMEeHT OKa3bIBaeTCs Ha [IpaBUIbHOM MecTe. IIpu 9ToM HY)KHO yuecTb, YTO
KOr/ia [Ipe/iloc/ieIHNi 91eMeHT 3aHUMaeT CBOIO [T03UIIUIO0, TO IIOC/IeIHUI aBTOMaTHye-
CKU TO’KE OKa3blBaeTcs B HY:KHOM MecTe. I10aToMy KOJIM4eCcTBO 1IPOXO/I0B Ha eAMHUILY
MeHblIle KoJnYecTBa 2JIEMEHTOB B MaccuBe. BHyTpenHsasa unjaexkcHas nepementnas k
HyMepyeT ajieMeHTbl MaccuBa. OHa U3MeHseTcs B IIpejiesiaX oT @ 10 nums. length-m-1
BKJIIOYMTEJIbHO. 3/1€Ch MBI Y4JIU, BO-II€PBBIX, YTO IPU (PUKCHPOBAHHOM 3HAUEHUU K CpaB-
HUBAIOTCS 3JIeMEHTBI ¢ MHeKcaMu k 1 k+1. IloaToMy uHieKe 1I0CIe/{Hero IIPOBEPsieMOro
AIIEeMEHTa Ha eIMHUIY GOJIbITe BEPXHEN TPaHUIIbI Anana3oHa n3MeHeHus nHjekca k. Bo-
BTOPBIX, €CJIN KaKOe-TO KOJMYECTBO IIPOXO/I0B YoKe BBIIOIHEHO, TO TAKOE JKe KOJIMYeCTBO
HOCJIeIHUX 9JIEMEHTOB MacCHBa MOKHO He [1POBEPSTh.

[Tocsie TOro Kak COPTUPOBKA MACCUBA BBITIOJIHEHA, C TTOMOTIIBIO OIIePaToOpa IUKJIA COJep-
JKIMOE MaCCHBa 0TOOPaKaeTcst B 00JIaCTH BbIBOJIA. Pe3yIbraT BBIMOJHEHHUS TIPOrPAMMBbI
(¢ nomnpaBKoii Ha TO, YTO UCIIOJIb3YETCS OIIEPATOP LUKJIA) MOKET ObITH CJIEAYIOMIMM:
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Pe3ynbTaTt BbINONIHEHMA NporpamMMmbl (M3 nucturra 3.13)

McxogHbll MaccuBs:

73 51 72 30 73 74 44 33 59 47 8 25 47 70 4
MaccuB nocsie COpTUPOBKU:

4 8 25 30 33 44 47 47 51 59 70 72 73 73 74

HOCKOJH)Ky MaCCHUB 3allOJIHACTCA CJIyLIafIHbIMI/I YucCJjaMU, OT 3allyCKa K 3allyCKY p€3yJib-
TaTbl (3Ha‘-IeHI/IH 9JIEMCHTOB MaCCI/IBa) MOTYyT OBITD Pa3HbIMHU. HensmeHHBIM OocTaeTcst
OZTHO — I10CJIE€ COPTUPOBKU 2JIEMEHTDBI MACCHBA PaCIIOJIaraloTCA B ITIOPAAKE BO3paCTaHUA.

TpaHcnoHuMpoBaHue KBaApaTHOM MaTpULbl

TpaHCmOHMPOBaHITE MATPUILH TTOAPA3YMEBAET B3aNMHYIO 3aMEHY CTPOK U CTOJIOIOB
MaTpuibl. JlJIs TPOCTOTH pACCMOTPHUM TPOIIEYPY TPAHCITIOHUPOBAHUS KBAJPATHOM
MaTPHIIbI, PEATU30BAHHON B BUJIE IBYMEPHOTO MaccuBa. Pe3yibraT TpaHCITIOHUPOBAHUS
3aINCBIBAETCS B TOT K€ MACCHB.

Ecsn siiemenTamMn MCXOMHON KBaIPAaTHON MATPUIIbI A PaHTa 7 ABJIAIOTCA 3HAYCHUS d,
T/Ie WHAEKCHI iyf = 1, 2, ..., n, TO TpaHCTTOHMPOBaHHAsT MaTpuiia AT COCTOUT U3 3JIEMEHTOB
a;" = a;. O6pa3HO BBIPAKASIC, /s TOTO YTOObI TPAHCTIOHMPOBATH KBaJPATHYO MaTPHILY,
HEOOXOAUMO 3ePKaJbHO OTOOPA3UTD €e OTHOCUTELHO TJIaBHOI AraroHanu. B aucris-
re 3.14 mpuBeieH TPUMEp TPOTPAMMBI, B KOTOPOIT BBITIOJTHEHA TaKas MPOoIeypa.

Jiucturr 3.14. TpaHCnNOHMpPOBaHWe MaTpULbl

import static java.lang.Math.random;
class Demof{
public static void main(String args[]){
// PaHr maTpwuubl:
int n=4;
// [OBymepHbIi MaccuB:
int[][] A=new int[n][n];
// NepemeHHble:
int 1i,j,tmp;
System.out.println("MaTpuua [0 TpaHCMOHMpoBaHusA:");
// 3anonHeHue MaTpuupbl CAYYaWHbIMU YUCNAMM :
for(i=0;i<n;i++){
for(3=0;j<n;j++){
A[i][jl=(int)(10*random());
System.out.print(A[i][jF]+" ");
¥
// Nepexon K HOBOW CTpoke:
System.out.println();
¥
// TpaHCMOHUpPOBaHWE MaTpULpbl:
for(i=0;i<n;i++){
for(j=i+1;j<n;j++){
tmp=A[1i][]];
A[L][31=A[3][1];
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A[3]1[i]=tmp;

}

// OTobpaxeHwe pe3ynbTaTa:
System.out.println(
"MaTpuua nocne TpaHCMOHUpPOBaHUA:"
)5
for(i=0;i<n;i++){
for(j=0;j<n;j++){
System.out.print(A[i][jI+" ");
}
// Nepexon K HOBOW CTpoke:
System.out.println();

PeSy.TII)TaT BbIIIOJIHEHUA ITPOTPAMMbI MOJKET UMETDH CJIGLIYIOHH/Iﬁ BU/IL:

Pe3ynbTaTt BbINOMIHEHUS NpOrpaMmbl (U3 nUCTUHra 3.14)

MaTpuua 4O TPaHCMOHUPOBAHMUSA:
8157

N 00

MaTpuua nocne TpaHCNOHUPOBAHMUA:

B nporpamme komanzoit int[ ][] A=new int[n][n] co3maercst IByMEPHbBIIl MacCUB A,
KOTOPBIi1 MBI OTOKAECTBIISIEM € ICXOAHON MaTpulleil. 3aloiHeHe MaccuBa 1 0ToOpaxKe-
HUe 3HAaYeHU 2JIeMeHTOB MaCCUBA BBITIOJHSAETCS C IOMOIIIBIO BJIOKEHHBIX OIIEPATOPOB
nukia. CiydaliHoe 4ncsio, KOTOPOe B KaueCTBE 3HAYEHUST IPUCBAUBAETCSI 9JIEMEHTY
MacCUBa, BBIYNCJIIETCS KOMaHI0M (int) (18*random()). PesysbraTtom sBisieTcs 1iesnoe
Y1CJIO B IUAIIA30HE OT @ 10 9 BKJIIOUUTEIbHO. SHAUEHUE 9JIeMEHTa 0TOOPAKAETCS KOMAH-
J10i1 System.out.print(A[i][j]+" "). [lo 3aBepuiennu BHyTpeHHETrO OTIEPATOPA ITUKJIA
BBITIOJTHSIETCSI TTePEX0/i K HOBOU cTpoke. [1oaTomMy ajieMeHThI JIByMEPHOTO MAacCUBA Bbl-
BOJATCS IIOCTPOYHO.

B caienyroriiem 6J10Ke U3 BJIOKEHHBIX OITEPATOPOB IIMKJIA BBIIOTHSIETCS TPAHCIIOHIPOBA-
Hue MaTpuiibl. OJIHAKO B IAHHOM CJIydae mepebUparoTcs He BCe DIEMEHTDI, 8 TOJIBKO Te,
YTO JIeXKaT BBIIIE TTIaBHOU quaroHasu. [loaToMy nepBiii H/EKC i, C TOMOIIBIO KOTOPOTO
nepeOUPaoTCst CTPOKK MaTPHIIbI, KBMEHSIETCS B TIPE/IeJIax OT @ 10 n-1, a BTOPOU HH/EKC,
CBSI3AHHBIN ¢ HyMepalrel cToJI0I0B, U3MeHsIeTcs OT i+1 0 n-1. Teslo BHYTPEHHEro
oTiepaTopa IMUKJIA COCTONUT U3 TPEX KOMAH/I, C TIOMOIIBI0 KOTOPBIX MEHSIOTCSI MeCTaMu
3JIEMEHTBI, PACIIOJIOKEHHBIE CAMMETPUYHO OTHOCUTEIbHO TJIaBHOW AUaroHaau (3Th
3JIEMEHTBI OTJIMYAIOTCS TTOPSITKOM MH/IEKCOB).



Vcnonb3oBaHMe MacCMBOB 133

Tperuii GJI0K U3 BIOKEHHBIX OMEPATOPOB IMKJIA CIAYKUT JIJIsT OTOOPAKEHST 3HAYEHU T
3JIEMEHTOB MaTPHUIIbI (MAacCUBa) 1OCJe TPAHCITOHUPOBAHMSI.

NMpousBeaeHmne KBagpaTHbIX MaTpuL

Eciu A u B — KBajtpaTHble MaTPUIIbI PaHra 72 ¢ dJeMEHTaMu @, 1 b; COOTBETCTBEHHO
(unpgexcot ij = 1, 2, ..., n), TO IPOU3BEZICHUEM ATUX MATpuIl aBisiercs Mmatpuiia C = AB
C BJIeMEHTaMU:

c;=ayb, +a,b, + .. +a, b, +a,b

in-1"n-1j in” nj*

B suctunre 3.15 mpezacraBiena mporpaMma, B KOTOPOIl BBIYUCIISIETCST IIPOU3BETEHNE
KBa/[PATHBIX MATPUIL.

JNuctunr 3.15. MpousBeaeHne KBagpaTHbIX MaTpUL

import static java.lang.Math.random;
class Demof{
public static void main(String args[]){
// PaHr KBaApaTHbIX MaTpuu:
int n=4;
// MaccuBbl Ans peanusauumum MaTpuL:
int[][] A=new int[n][n];
int[][] B=new int[n][n];
int[][] C=new int[n][n];
// VHpEeKCHble nepemeHHble:
int 1i,7j,k;
// 3anonHeHue maTpuupl A:
System.out.println("MaTpuua A:");
for(i=0;i<n;i++){
for(3=08;j<n;j++){
A[i][jl=(int)(20*random()-9);
System.out.printf("%4d",A[1i][]]);

}
System.out.println();

¥
// 3anonHeHue maTpuupl B:
System.out.println("MaTpuua B:");
for(i=0;i<n;i++){
for(3=0;j<n;j++){
B[i][j]=(int)(20*random()-9);
System.out.printf("%4d",B[1i][]]);

}
System.out.println();

¥
// Bbl4ucneHue npousBepeHUA MaTpuL:
System.out.println("MaTpuua C=AB:");
for(i=0;i<n;i++){
for(3=08;j<n;j++){
C[il[j1=e;
for(k=0; k<n;k++){
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CLiI[3]+=A[i][kI*B[k][]]1;
}
System.out.printf("%4d",C[i][]j]);

}
System.out.println();

PeSyJIbTaT BBIITIOJTHEHMA ITPOTPaMMBbI MOKET UMETH CJIeIIyIOH_II/Iﬁ BU/IL:

Pe3ynbTaT BbINO/MIHEHUS NporpaMMmbl (M3 nucTuHra 3.15)

MaTpuua A:
6 0 -4 0
-5 4 -3 5
9 -6 5 10
-3 -7 9 -2

MaTpuua B:
-8 4 5 9
4 7 -5 7
-7 9 -3 4
8 -7 -8 -2

MaTpuua C=AB:
-20 -12 42 38
117 -54 -76 -39
-51 -31 -20 39
-83 34 9 -36

B mporpamme coznaercst Tpu iByMepHbIX MaccuBa. [lepBoie gBa 3amomHSAIOTCS CITy-
YalHbBIMU uncaaMu. TpeTuil MacCuB 3aloJHsAeTCa B GJIOKEe M3 TPEX BJIOKEHHBIX
oneparopos nukia. g oTo6pakeHus 3HAYEHMIT 91eMEHTOB MaCCUBOB HCIIOJIb30-
Basicst meTo printf (). [lepBbiM apryMeHTOM MeTO/y Tiepe/iaeTcst TEKCTOBAsT CTPOKaA
¢ MHCTPYyKIHei popMaTupoBanus "%4d". Meros oToOpakaeT aTy CTPOKY, HO BMECTO
MHCTPYKIUK (GOPMATUPOBAHUS %4d BCTABISIETCS 3HAUEHNE, YKa3aHHOE BTOPBIM apry-
MEHTOM METOJIA.

noaPOBHOCTH

B MHCTpYKUMM %4d CUMBON % SIBNSIETCA MHAMKATOPOM MHCTPYKLMM (DOPMATUPOBaHHS.
BykBa d 03HauaeT, YTo OTOBpaXKaETCs LIeIOYNCIIEHHOE 3HadYeHKe. Yncno 4 onpeaenser
MUHUMAsbHOE KOMIMYECTBO MO3ULUIA, BbIAENAEMbIX A1 0TOBPaXEHUS LIENoro Y1cna.

3apaada nepkonsayumn

[Tpo6semMa MEPKOIANUY B TOM UM UHOM BHUJIE HMEET OTHOIIEHUE K PEIIEHUTO T[eJI0TO
psijla IPUKJIA/IHBIX 3a/1a4. ¥Y Hee eCTb HeCKOoJIbKO (popMyInpoBok. PaccMoTpuM oiut U3
HanboJee IPOCTHIX BapHaHTOB. VIMeeTcst ceTka U3 MOJIbIX TPYGOUEK, KOTOPAsS MOKET
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MIPOITYCKATh JKUAKOCTD., CirydailHbIM 06pa3soM BBIOMPAIOT KAKOE-TO KOJIUIECTBO Y3JI0B
CETKU ¥ MePEKPBIBAIOT UX. HeoOXO0AUMO OTIPEIEUTD, TIOCTYIIHT JIN JKUAKOCT, TIO/[aHHAST
C OJTHOTO Kpasi CeTKH, Ha IPYTON ee Kpail.

BocnosbayemMcs pu cocTaBiieHUH TTPOrPaMMbl caeyiomuM 1noaxoaoM. Cosnanum
B IIPOTPaMMe KBaJIpATHYIO MaTpHILy (ZIByMEPHBIH MacCHB), COOTBETCTBYIOIIYIO CETKe,
Ha KOTOPOH N3y4aeTcs MepKOIAIN. DIeMEHTbI MATPUIIBI COOTBETCTBYIOT y3JIaM CETKH.
Ha navyasnbHoM aTarie aJ1eMeHTbI MOTYT IPUHUMATD /IBA 3HAUCHU: © — €CJIN Y3€J MOXKET
TPOIYCKATh KUIKOCTh U 1 B TPOTUBHOM cJiydae. [lepekphIThie y3IIbl BBIGUPAIOTCST CITy-
JaifHbiM 06pazoM. B yacTHoCTH, TeHepUpyeTCes caydaiiHoe YicIo B AnanasoHe ot 0 10 1.
Ecom a1o uncsio 6oJibiie onpeseleHHOTo 3HaYeH st p (BEPOSTHOCTD TOTO, UTO CIYYaitHO
BBIGPAHHBIN Y3€JT TIPOTTYCKAET KUAKOCT), TO SJIEMEHT MATPHUIILI TTOJyYaeT 3HAYCHME 1.
B nnporuBHOM ciryyae 3HaYECHUEM dJIeMEHTA SABJISACTCS O.

ITocne 3amorHeHMS HepKO]IHL[I/IOHHOIL/,I MaTPUIIbI HAYMHACTCA 3aJIMBKA KU/TKOCTH. ySGJI,
B KOTOprIL/,I I1oITaJsia JKNM/IKOCTb, MbI 6yI[6M OTME4YaThb B HepKOJIHHHOHHOﬁ MaTpuIie 3Ha-
yeHueM 2. Ha navaspHoM atare Hepe6I/IpaIOTC§I 9JIEMEHTBI IEPBOTO CTO]I6Ha MaTPUIIbI;
€cJI 3HaUEeHNE 9JIeMeHTa PaBHAETCS 0, OHO MEHSAETCS Ha 3HaYeHHUE 2.

B 0CHOBHOI1 YacTH IPOrPaMMBbI BBITIOJIHSETCS ITOC/IeI0BATEIbHBIN 1Iepebop BCex aieMeH-
TOB IEPKOJISAIMOHHON MATPUIlBl. Ecii 3HaYeHne a/ieMeHTa paBHO 2 (B 3TOM Y3J1€ YIKE €CTh
SKUJIKOCTD ), TO COCETHUM 3JIEMEHTaM, €CJIU UX TeKyTllee 3HaYeHne paBHO 8 (Y3eJ MOXKeT
MIPOITYCKATh JKUIKOCTD ), IpUCBanBaeTcs 3HaueHue 2. [Tocse mepebopa Beex 3JeMeHTOB
IPOIIE/y pa TIOBTOPSIETCSI JI0 TEX TIOP, TIOKA 32 BECh TTEPebOP 3IEMEHTOB MEPKOJISIITMOHHOI
MaTpHUIlbl HU O/INH 13 3JIEMEHTOB He U3MEHUT CBOE COCTOSIHHE.

II]IH IIPOBEPKHU TOT'O, AOCTHUTJIA JIN JKNUIKOCTDH KOHEUHO! YyacTu CETKH, ITPOCMATPUBACTCAI
MTOCJICTHUI CTOJIONK HepKOJIHHI/IOHHOI';I MaTpHUIIbI. Ecau 3Havenne xots Obl OJIHOT'O aJ1e-
MCHTa B 9TOM CTOJI6H€ PpaBHO 2, UMEET MECTO IPOTeKaHne KUIKOCTU.

Best oricanHast poiie/ypa mosBoJisieT OMPEIEIUTh, BO3MOKHO JIF IPOTEKAHNE KUKOCTH
JUIS IAHHO¥ KOH(UTYPATINK BBIBEICHHBIX U3 CTPOsSt y3J10B. B 06111eM cirydae sxKemaTenbHo
nMmeTh Oosiee HajeKHbie U 00beKTUBHBIE ToKazaTe . OOBIYHO U3YYAIOT 3aBUCUMOCTD
BEPOATHOCTH TOTO, YTO CETKA MPOIMYCKAET JKUAKOCTD, OT BEPOATHOCTH TOTO, YTO BbI-
OpaHHbII CTydailHBIM 00Pa30M y3€J CETKM MPOIYCKAET KUAKOCTD (YIIOMUHABIIUICS
paHee napamerp p). g BbIYMCIEHUS TaKON 3aBUCUMOCTU HEOOXOUMO MPOBECTH
CTaTUCTUYECKOE YCPEAHEHNE: TIPU 3aJaHHOM (DUKCMPOBAHHOM 3HAYEHUU P TPOETATh
OMMCAHHYIO POIEYPY HECKOMBKO pa3 (deM GOJIbIe — TeM JIydIie) ¥ BBIYUCAUTD BEPO-
SITHOCTB TTPOTTYCKAHUST CETKOM JKUIKOCTH KAaK OTHOCUTEJIBHOE 3HAUEHUE CJIYIaeB, KOT/a
ceTKa MPOITyCKaJIa JKUAKOCTh, K 00IIEMY KOJIMYECTBY CIyYaeB UCCIEIOBAHUS CETKU Ha
TIPE/IMET TIPOTTY CKAHMUST KUJTKOCTH.

B nporpamme, nipezictaBieHHoON B aucTrHTe 3.16 17151 HECKOIBKNUX 3HAYCHUH Mapame-
Tpa p (BEPOSTHOCTD MIPOTTYCKAHUS JKUAKOCTH OT/IETBHBIM CTyYaillHO BHIOPAHHBIM Y3JI0M
CETKM ), BBIYUCJIAETCH BEPOSITHOCTD IIPOITYCKAaHUA KUIKOCTH Beeli ceTkoii. [Tosryuennbie
3HAYCHMS 3aHOCATCS B MaccuB. B pedysibraTe BbITIOTHEHNS IIPOTPaMMbI IAHHbIE U3 9TOTO
MaccuBa B BU/IE MMIIPOBU3UPOBAHHON TabIMI[BI 0TOGPAKAIOTCS B 006JaCTH BBIBOJIA.
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Jinctunr 3.16. 3agava o nepkonsiLummn

class Demo{
public static void main(String args[]){
// Konu4ecTBO 3anycKOB ANA yCpeAHEeHUA:
int N=100;
// Konu4ecTBO TOYeK BbIMUCIEHUS BEPOSATHOCTM:
int M=5;
// Pa3mep ceTku:
int n=200;
// TepeMeHHaA-CYeTHUK:
int count;
// HavanbHasa BepoOATHOCTb M ee MpupaleHue:
double g=0.57,dq=0.01;
// TNepkonAaunMoHHaAa maTpuua:
int[][] A=new int[n][n];
// MaccuB CO 3HaYyeHUAMU BEPOATHOCTEN:
double[][] P=new double[2][M+1];
// VHAeKCHble nepemeHHble:
int i,j,k,m;
// 3anonHeHuMe MaccuBa BepOATHOCTEW:
for(m=0;m<=M;m++) P[O][m]=g+dgq*m;
// Bbl4MCneHne BepOATHOCTEN MpoTeKaHuA:
for(m=0;m<=M;m++){
// HayvanbHoe 3HayeHWe BEpPOATHOCTU NMPOTEKAHUA:
P[1][m]=0;
for(k=1;k<=N;k++){
for(i=0;i<n;i++){
for(j=08;j<n;j++){
// 3anonHeHue NepKONALWOHHON MATPULbI:
if(Math.random()>P[@][m]) A[i][]j]=1;
else A[i][]j]=0;
¥
¥
// "3anuBka" XMAKOCTM B CeTKY
// (3anonHeHue nepsoro crtonbua):
for(i=0;icn;i++){
if(A[i][e]==0) A[i][0]=2;

¥

// OnpepeneHne npoTeKaHuA:

do{
// HavYanbHoe coCTOfHME cYeTyuKa:
count=0;

// V3MeHeHue COCTOSHUA Y3/10B CETKM:
for(i=0;i<n;i++){
for(j=0;j<n;j++){
if(A[i][31=2){
if(i>088&A[1-1][]j]==0){
A[i-11[31=2;
count++;
}
if(i<n-1&&A[i+1][j]==0){
A[i+1][31=2;
count++;
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}
if(j<n-18&A[1][j+1]==0){
A[1][j+1]=2;
count++;
}
if(j3>088A[1][j-1]==0){
A[1][3-1]1=2;
count++;

}

}

}while(count>0);

// TMpoBepka nocnegHero ctonbua
// NepKONALMOHHON MaTpuupl:
for(i=0;i<n;i++){

}
}

if(A[1][n-1]==2){

P[1][m]+=(double)1/N;
break;

// OTobpaxeHue pesynbTaTa:
System.out.print("MpoTekaHue y3na \t");
for(m=0;m<=M;m++){
System.out.printf("%7.2f",
Math.round(P[@][m]*100)/100.0

)
¥

System.out.print("\nMpoTekanune cetku\t");
for(m=0;m<=M;m++){
System.out.printf("%7.2f",
Math.round(P[1][m]*100)/100.0

)
¥

System.out.println();

ITepeMeHHbBIE, UCTIOIB30BAHHBIE B TPOTPAMME, OTIUCAHBL B TaOI. 3.1.

Ta6nuua 3.1. [epeMeHHble B 3aa4e 0 NepKonaLmm

MepemeHHas

OnucaHue

N

Henouncaennas nepemennas, onpeessaionias KoJn4ecTBO U3MEPeHU, Ha
OCHOBE KOTOPBIX BBIUHCJISIETCS OIIEHKA JIJIST BEPOSITHOCTH IIPOITYCKAHS CeT-
KU IIPU JIAHHOM 3HaY€HUU BEePOSTHOCTH Mponyckanus yaia. [Ipu yBesaunue-
HUU 3HAYEHUS ATON EPEMEHHOM TOYHOCTD OIICHOK ITOBBIIIACTCS, PABHO KaK
1 BpPeMS PacueToB
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Ta6bnumua 3.1 (okoHyaHue)

NepemeHHasn

OnucaHue

M

Henounciennas nmepeMeHHas, OIpeesIAIoNas KoJN4ecTBO 3HAYCHUI
(MX M+1) BEpPOATHOCTH TIPOITYCKAHUS Y3JI0B, /LI KOTOPBIX BBIYUCIISAETCS
BEPOSATHOCTD IIPOILYCKAHUS CETKN

HeJTO‘H/ICJTeHHaH TriepeMenHad, OIpe/edIoNniasd pasMep HepKOJTHIH/IOHHOﬁ
CETKU 1, COOTBETCTBEHHO, pa3Mep MaTPHUIlbl A, B KOTOPYIO 3allChIBAETCA CO-
CTOAHME y3JI0B CETKN

count

[lenouncnennas nepeMeHHasi-cyeTYnK. Vcnosmb3yerces /71 ojcueTa KO-
YecTBa 3JIEMEHTOB MATPHIIBI A, KOTOPBIM IIPU OTIPE/IeJICHIH TTPOITY CKaHUs
CETKH OBIIO TPHCBOEHO 3Haderwe 2. [Ipu onpeaesieHni mpoTeKaHust CeTKH
3AIyCKAETCSI OTIEPATOP IIUKJIA, 3HAUeHNe IePEMEHHON count OGHYJISIETCS, TI0-
CJIe 4eTo IIPOBEPSIIOTCS BCe 3JIEMEHTHI MaTPHILEL A. [Ipy n3MeHeHNN 3HAYEHIS
3JIeMEeHTa MaTPUIIbI 3HaUeHUe IIePeMeHHON count yBEeIMYMBACTCS HA €U~
nuiy. [Tocse mepe6opa Beex 9JieMeHTOB 3HAUeHHe count CHOBA OOHYJIsIETCs],
1epedUpPAIOTCs BCe dJIeMEHTBI MATPHUILBI A, 11 Tak jasee. IIpotece mpozosska-
€TCsT 10 TEX TIOP, TMOKA MocJte mepebopa BCexX 9JIEMEHTOB MaTPHUITI 3HaYeHne
IepeMeHoi count He U3MEHUTCS (OCTAHETCS HYJIEBBIM )

ITepBoe u3 Habopa 3HAUCHUIL [T BEPOSITHOCTH [IPOTEKaHUsT y3Jia. B 1po-
TpaMMe BbIYUCJIAETCA BEPOATHOCTD IIPOTEKAHUA CETKU JIJIA HECKOJIbKUX
3HauYeHuil (TOYHee, UX M+1) BEPOSTHOCTH IIPOTEKAHNUS BBIOPAHHOTO CJIYYailHO
yaua. [lepBoe n3 aTHX 3HaUEHMIT PABHO g, TOCTe/Hee — g+M*dq

dq

[Iepemennas, kotopas orpesessgeT HHTEPBAJ JUCKPETHOCTH /LIS BEPOSATHO-
CTH TIPOTEKAHUS y3JIa

[lesmouncaenHblil IByMepHBII MAacCUB, COOTBETCTBYIOIINI EPKOJISIITIOHHON
ceTKe. DJIEMEHTBI MaccuBa (MAaTPUIIBI) A MOTYT IIPUHUMATD 3HaYeHUS O (y3es
IIPOILYCKAeT JKMKOCTDb) 1 1 (y3eJ1 He IIPOITyCKaeT KUAKOCTb). B npoiecce
BBITIOTHEHUS TIPOTPAMMBI 2JIEMEHT, UMEIOIINI 3HaYeHNe O, MOKET TOJy4YUTh
3Ha4YeHue 2. ITO 03HAYAECT, YTO Y3€JI 3AMO0THEH KUAKOCTHIO

JIByMepHBIil MaCCUB Pa3MepoOM 2 Ha M+1 ¢ ajieMeHTamu Tuia double. Ctpo-
Ka P[@] COACPIKUT 3HAUCHU [IJIA BEPOATHOCTEH IIPOILyCKaHUA Y3JI0B IIEPKO-
aa1oHHON ceTkr. CTpoka P[1] COMEPKUT BLIYUCJICHHBIE BEPOSITHOCTH LISt
IIPOILYCKAHUS CETKU, COOTBETCTBYIONIE 3HAUCHUSM U3 CTPOKH P[0]

HeJIO‘-II/ICJIeHHaH HWHJAEKCHas mepeMeHHast. I/ICHOJII)SYGTCH B OoliepaTope IuKJIa

He]IO‘H/IC]IeHHaH MHJICKCHaA ImepeMeHHaA. MCHOHBSyeTCH B OoriepaTope IuKJIa

[emouncientast wHAEKCHAS TepeMernast. VICoIb3yeTest B OriepaTtope muKJa

[lesmouncnennas nnjekcHas nepeMeHHas. Vcnosb3yercs B oneparope IUKJIa

ITocie 0ObSABICHNS BCEX IEPEMEHHBIX 1 MACCHBOB B IIPOTPAMME 3aILyCKAETCS OIIePaTop
IIUKJIa, B TeJie KOTOPOTO KOMaH 101 P[@] [m]=g+dq*m (MH/IeKCcHAs TIepeEMEHHAs m [TOJTyYaeT
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3HAYEHUS OT O 10 M BKITIOUMTEIBHO ) 3aTI0JIHSAETCS IepBas CTpoKa P[@] MaccuBa P 3Have-
HUAMU BEPOATHOCTU IIPOTEKAHUA Y3JI0B, /I KOTOPLIX 3aT€M BBIYUCAAIOTCA 3HAYCHUA
BEPOATHOCTEN TIPOTEKAHMS CETKU. 3HAUYCHUS BEPOSITHOCTEH MTPOTEKAHUS CETKU BBIUNC-
JITIOTCS B CJIe/IyToIIeM ofiepaTope I1KJIa (epeMeHHast m U3MeHsIeTCsI B TeX JKe Ipejesax)
1 TTOCJIe BBIUMCJICHUS 3alIUChIBAIOTCS B CTPOKY P[1]. /Lyt Havasa aTn aj1eMeHThl KOMaH-
JIOI P[1][m]=0 11 HaJlesKHOCTH OOHYJISIOTCS (XOTS 9TOTO MOXKHO M He eJiaTh — IpU
CO3/IaHUU MAaCCUBA €T0 3JIEMEHTBI YKe TTIOJYYUIN HyJIeBbIe 3HAUEHNS ). 3aT€M BCE B TOM
JKe oTlepaTope ITMKJIa BBI3BIBAETCS e11le OJINH OIlepaTop IUKJa (MHIeKCHas TepeMeHHas k
U3MEHseTcs OT 1 10 N BKIIOYUTEIBHO), KOTOPBIM COOTBETCTBYIOIIEE KOJTMYECTBO Pa3
BBITIOJIHSAETCS TIPOBEPKA TPOTEKAHMS TIEPKOJAIMOHHOM CeTKU TTPU (DPUKCUPOBAHHOM
3HAUEHWU BEPOSITHOCTHU MPOTEKAHUS y3J10B. Ha 0CHOBAaHUU Pe3yJIbTaTOB PAdOTHI HTOTO
oTiepaTopa IMKJa olpe/iesisieTcs OlleHKa /ISl BEPOSITHOCTU NpoTeKaHns ceTKu. B Havaste
IIIKJTa CTyYaiiHBIM 0OPa30M, B COOTBETCTBUU C TEKYIINM 3HAYCHUEM BEPOSITHOCTH TIPO-
TEeKaHUs Y3JI0B CeTKH, 3JIeMEHThl MAaCCHBA A 3aTIOJHAIOTCS HYJISIMU U efuHuTaMu. s
3TOTO UCIOJIB3YTOTCS BJIOKEHHbIE OTIEPATOPHI ITUKJIA. 3aTEM € TIOMOIIBIO €TI1e OTHOTO OTie-
partopa IUKJIa 3JIEMEHTaM MacCUBa A CO 3HAUEHHEM @ B TIEPBOM CTOJIOTIE TIPHCBANBAETCST
3HaUYeHMe 2 — 3TO O3HAYaeT, YTO B COOTBETCTBYIOIIME Y3JIbI TIOCTYIHIIA KUJAKOCTD. Ha
CJIeYIONIEM dTalle HAYNHAETCS Pean3aiiis Ipolecca 3al0JTHEeHN CETKU KUIKOCTDIO.
B wactHocTH, 3amyckaercs orneparop 1ukia do-while. Tam BHauase mepeMeHHOM-CUeT-
YUKy count IpucBanMBaeTCs HyJieBoe 3HaueHue. [IpoBepsieMbIM yCI0BUEM SIBJISIETCS
count>0. B omneparope 1ukiia do-while mepebuparoTcs Bee saeMeHThl MaccuBa A, Ecim
3HaYeHUe 9JIeMEHTa PABHO 2, TO COCEHUM dJIeMeHTaM, UMEIOL[UM HYyJIeBble 3HAUEeHU:],
Takyke mpucBanBaercs 3HaueHue 2. CocelHNEe 2JIEMEHTBI — 3TO T€, Y KOTOPBIX OJINH
1 TOJIBKO OJINH MH/IEKC OTJINYAeTCsI Ha eIMHUILY OT MHJIEKCOB TeKyTiero anemenTa. [Ipn
3TOM HYKHO Y4eCTb, YTO TEKYIIUH y3eJ MOXKeT HaXO/IUThCs He B IIeHTPe CeTKH, a Ha ee
rpanutie. [ToaToMy /17151 COOTBETCTBYIOIIETO 3JIeMeHTa oTlepalys CMelleHsT MHieKca Ha
OJIHY TIO3UIINIO MOKET MPUBECTHU K BBIXOLY 3a IIPEJIeJibl MaccuBa A. B cuity aToro o6¢To-
ATEJIbCTBA MIPOBEPSAEMOE YCIOBUE COCTOUT He TOJIBKO B TOM, YTO 3HAYEHUE DJIEMEHTA,
PaCIOJIOKEHHOTO PSJIOM C TEKYIUM, PaBHO @, HO M B TOM, UTO TEKYIHI 3JIeMeHT He
SIBJISIETCSI TPAHUYHBIM U OTIepaliust OOPAIEeHIsI K COCETHEMY 3JIEMEHTY KOPPEKTHA.

noaPOBHOCTHU

Mpv nNpoBepke YCOBWIA AJisi OnepaTopa Jlo2udeckoe U WCMOMb3YeTCsl COKpalLeHHas
Bepcus &&. B TakoM criyyae BbIUMCNISIETCS MEPBLIN ONEPaHA, U eClM OH paBeH false,
TO BTOPOIi OnepaHz He BbluncnsieTcs. brarogapsi SToMy Koz, BbINOHAETCS 6e3 oLwnbKu.

Ecom xoTst 6Bl [17151 OIHOTO HIeMeHTa MacCHUBa A 3HAYEHME U3MEHEHO Ha 2, TO 3HAYCHIEe
IepeMeHHoN count yBeIMYMBAETCS Ha efuHKIy. TakuM 00pa3oM, HUKI do-while BbI-
TIOJTHSIETCST JI0 TEX TIOP, MoK MTPH 1iepe6Gope BCeX SIeMEHTOB MacCHBa A HU OJIHO 3HAUYCHHUE
He Oy/IeT U3MEHEHO.

ITocne aToro HeO6XOlII/IMO TIPOBEPUTDH PE3yaAbTAT — €CTh NJIN HET IIPOTEKaHNE CETKU. Ha-
JIN4ne MMpoOTEKaHnA O3HAYaA€T, 4YTO KUAKOCTDb JOMIJIa 0 ITPpaBOTrO Kpasd CETKU. A pas3 Tak,
TO HOCJIEIIHI/IP,I CTO]I6€LI MaccuBa A COIEPKUT XOTSI OBl oxHo 3Havyenwue 2. [Torck Takoro
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3HAYEeHMs OCYIIECTBJISIETCS B ellle O/IHOM ollepaTope 1nkJa. Eciau 3Hauenue 2 HalizieHo,
BEPOATHOCTH P[1][m] yBeJMunBaercst Ha BeJinurHy 1/N, mocJe yero pabora orepaTopa
UK 3aKaHunBaeTcs (MHCTPYKIuei break). Ha aToM ocHOBHas, pacueTHas 4acTh
IporpamMMbl 3aKaHuyuBaercs. /lasee pe3yabTaThl ¢ TOMOIIBIO /IBYX ONEPaTOpPOB INKJIA
0TOOPAKAIOTCS B 00JIACTU BBIBOJIA.

noaPOBHOCTH

@ Mpu o0TO6paXkeHUM pe3ybTaToB UCMOb30BaHa MHCTPYKLMS Mepexoa K HOBOW CTPoke \n

W MHCTPYKUMS BbINONHEHMs Tabynsiumm \t. Takke 6bln 3aAeicTBOBaH MeTod printf().

MepBbIM apryMeHTOM MeToAy nepefaBarnach TEKCTOBasi CTpoka C MHCTpyKuumen dop-

MaTUpOBaHWA %7.2f, KOTOpas O3Ha4aeT, YTO B COOTBETCTBYIOLWEM MecTe ByAeT oTo-

6paxaTbCs AENCTBUTENBHOE YMCIIO0, MO HEr0 OTBOAUTCS HE MeHee 7 MO3WLMIA, MpuyeMm

nocne AeCcATUYHON TOUKW/3aMnaToN BblAENSAETCA HE MeHee 2 no3uumii. B 3aBucMMocTu

OT HacTpOeK CUCTEMbl U cpeabl pa3paboTku Npu BbIBOAE MOXET OTobpaxkaTbCs Aecs-
TWYHAsa TOYKa WK 3ansTas.

Mpu Bbi3oBe MeToAa printf() oTobpaxkaeTcs TeKCToBas CTpoka (NepBbii apryMeHT),
B KOTOPYK BMECTO MHCTPyKUMM (DOPMaTUMpOBaHUSI BCTaBASETCS 3HAYEHMe BTOPOro
aprymMeHTa MeToa.

B YaCTHOCTU, pe3yJibTaT BbIMTOJTHEHNA ITPOTPAMMbI MOKET OBITD TAKUM:

Pe3ynbTaTt BbINOMHEHUS NporpaMmbl (U3 nuctuHra 3.16)

MpoTekaHue y3na 0,57 0,58 0,59 0,60 0,61 0,62
MpoTekaHne ceTkun 0,05 0,08 0,38 0,74 0,94 0,99

C y4eToM TOro, 4YTO B IPOrpaMMe HCIOJIb3yeTCs IPolie/lypa TeHepuPOBaHUs CIyYalHbIX
yuceJ, OT 3allyCcKa K 3aIlyCKy pe3yJbTaT MoXKeT U3MeHATbes. OIHAKO ecii KOJMYeCTBO
3aIyCKOB, Ha OCHOBAHWU KOTOPBIX BBITIOIHSAETCS YCPEAHEHUE, IOCTATOUHO GOJTBITIOE, TO
Pe3yJIBTaThl I0JKHBI U3MEHATHCS HE3HAYUTEIbHO.

Pe3soMme

ITO JINPpUYIECKOE OTCTYILJIEHUE MOpa OBI
3aKaH4YMBaTb.

us k/¢p <lapasxc»

QO MaccuBOM Ha3bIBAETCSA COBOKYTTHOCTD MEPEMEHHBIX O[HOTO TUTIA, K KOTOPHIM MOXK-
HO 06paIaThes 1o o6ImeMy UMeHU U UHEKCY (MU UHEKCaM).

Q COSlIaHI/Ie MacCCHBa MOKHO YCJIOBHO Pa3/ICJINTD Ha /[Ba aTalla. Bo-nepBbe, 00BABIIA-
€TCA TIEpeEMEHHasA MacCHUBa, KOTOpOfI BIIOCJIC/ICTBUHM B Ka4€CTBE 3HAYCHUA TTPHUCBa-
nBaeTcA CCblJIKa Ha MaCCHUB. BO-BTOPI)IX, C ITIOMOIIbIO OII€paTopa new JiJIsI MaCCUBa



Pestome 141

BbIe/steTcss MecTo (co3zaeTcs MaccuB). Pesysbrar (ceblika Ha MacCuB) OOBIYHO
3aIMCHIBAETCS B IEPEMEHHYIO0 MACCHBA.

HpI/I 00bsABIEHNN HepeMeHHOI;'I MacCCHBa I10CJIe I/IlIEHTI/I(bI/IKaTOpa JIJIA TUIIA 9JIEMEH-
TOB YKa3bIBalOTCA ITYCTbI€ KBa/[paTHbIC ckobOxu. KommuectBo Tap MmyCTbIX CKOOOK
COOTBETCTBYET Pa3MEPHOCTU MaCCHUBaA. HpI/I CO3/laHNM MacCCHUBa IIOCJIE€ OTlepaTopa
new YKa3bIBa€TCs THUII 3JIEMEHTOB MaCCHBa N B KBa/[PATHBIX CKOOKax — pa3Mep Mac-
CHBa I10 Ka)KlIOfI Pa3sMEpPHOCTU.

[1pu co3manum MaccuBa ero 2JIeMEHTB MOSKHO WHUITHATUZUPOBATH (110 YMOTYAHUIO
AJIEMEHTBI CO3/IAHHOTO MaccuBa 00HYJIsOTCs ). CIIMCOK 3HAYEHMIT 3JIEMEHTOB Mac-
crBa (CIUCOK MHUITHATN3AIII ) YKa3bIBACTCS B (DUTYPHBIX CKOOKAX Yepes 3arlsiTyo.
ITOT CIHUCOK MOKET Pa3MEIAThCsl B KOMaHe OObsIBICHUS TEPEMEHHON MaccuBa
TocJie UMeHU TiepeMeHHOH (depe3 omepatop npucBamBanms). MokHO Takke yKa-
3aTh CIUCOK 3HAUCHUIT Cpa3y 3a KBaJPaTHBIMU CKOOKaMU TIOCJIE HACHTH(hUKATOPA
THTIA B MHCTPYKITUN CO3/[aHUS MaccuBa (¢ onepatopoM new). B aTom cirydae B kBa-
JPATHBIX CKOOKAX pasMep MacCHBa He YKasbIBaeTCst (OH OMPEIEISIeTCsT aBToMaTHyIe-
CKM TI0 KOJTMYECTBY 3HAYEHUN B CTIMICKE MHUTIMATIN3AIINN ).

O6parenue K 51eMeHTy MacCUBa BHIIOJIHAETCS B CAeayIomeM popMaTe: UMs Mac-
CHBa M B KBAaJIPAaTHBIX CKOOKAX MHAEKC dIeMeHTa. VIHAEKC 0 KaxKI0i U3 pasMep-
HOCTEHl YKa3bIBaeTCs B OTAEAbHBIX KBaJPaTHBIX CKOOKaX. VIHIeKcalus 9JIeMEHTOB
MaccHUBa BCer/la HAUMHACTCS C HYJIA.

B Java Boinosingercs rnpoBepka Ha IIpeJMeT BbIX0/la MH/IEKCa 9JIeMeHTa MaccuBa 3a
JloItycTUMble Tpanuiibl. LnHy MaccuBa (KOJIMYECTBO 3JIEMEHTOB) MOKHO IOy YUTh
C MOMOIIBIO cBoiicTBa length (ykasbpIBaeTcs yepes TOUKY I10CJe UMEHU MaCcCHBA).

Ecam omgHO# mepemMeHHON MaccwBa 3HaY€HWEM MPUCBOUTD JIPYTYIO TIEPEMEHHYIO
MacCHBa, TO MAaCCHUBBI KOITUPOBATHCS HE OyAyT. BMECTO 9TOTO MPOUCXOIUT KOITHU-
pOBaHIe CCHIIOK HA MacCuB. [/ CO3MAHMS KO MACCHBA HEOOXOMNMO CO3IATh
MacCHUB TaKOI'O JKe pasMepa U OAMH 32 APYIMM CKOIIMPOBATh 3HaueHUs 9JIeMEHTOB
HCXO/HOTO MaCcCUBA.

Ecau aprymenTom Metoza print() uiu println() ykazaHo uMsi CHMBOJIBHOTO Mac-
cuBa (MacCUBa, 3JIEMEHTOM KOTOPOTO SIBJISIIOTCS CUMBOJIBI), 0TOOpaKaeTcs BCe CO-
JIePsKIMO€E CUMBOJIBHOTO MaccHBa. TeKCTOBbIE MACCHBBI MOKHO CO3/IaBaTh, 00bSIBUB
MepeMeHHYIO /IJId TeKCTOBOTO MacCUBa U MPUCBOUB el 3HaueHueM CIUCOK MHUIMA-
JIM3AIMU C TEKCTOBBIMU JINTEPAJIAMMU.



Knaccbl n 06beKTbl

Hy, Barcon, aTo y>k Takas mpocTast aelyKius!
Morin 661 camMu 1oraaThes!

us /¢ «llpuxmouenus Illleproxa Xoamca
u dokmopa Bamcona»

Java aBrsieTcst 0cOOBIM SIBBIKOM TIO HECKOJIBKIM MpUUmHAM. Jla, 7St yementHoit paboTh
HEe0OXOMMO KaKk MUHUMYM HETIOXO0 3HATh CHHTAKCHUC SI3bIKA, HO BCE K€ HE HTO CaMoe
TIaBHOE. YCIIETHOe NCTIOMb30BaHNe Java Ha MPaKTHKe HEBO3MOKHO 6e3 TIyGOKOTO TI0-
HUMAHUS TPUHITUTIOB 006€KMHO-0PUESHIMUPOBAHHO20 NPOZPAMMUPOSAHUS (COKPATIIEHHO
OOII). Ocnosnbie uzen, samoxkernbie B OOII, packpreiBaroTcs gaiee Ha MPOCTHIX MTPH-
Mepax 13 MOBCEeTHEBHOM JKIU3HU.

3HakomMmcTBO ¢ OO0l

Bce nmpaBuibHO 1 09€HD IPOCTO — TIOCIE TOTO,
KaK Bbl MHE 00BSCHUJIU.

us xk/ «Illpuxmouenus lleproxa Xoimca
u dokmopa Bamcona»

Java saBisgercst TOJHOCTHIO OGBEKTHO-OPUEHTUPOBAHHBIM S3BIKOM. DTO 03HAYAET, UTO
nporpaMma, HalMcaHHas Ha Java, JOJIKHA CTPOTO COOTBETCTBOBATH MapajurMe 00b-
€KTHO-OPUEHTUPOBAHHOTO TTporpaMMupoBannd. Cieyer MOHUMATh, YTO TIPUHITHITBI
OOII He TpocTO OMpPENENAI0T CTPYKTYPY MPOrpaMMbl. ITO HEKUH (hyHIAMEHTANbHBIH

HOZXO0, ECIN YTOAHO, GrI0codUs IPOrPaMMUPOBAHNS, HA CYTH KOTOPOI NMEET CMBICII
OCTaHOBUTHCS MOAPoOHEE.

HA 3AMETKY

OcobeHHocTn OOI BO MHOrOM O6BbACHSIOTCS MPUYMHAMK, NPUBEALLNMU K NOSIBIEHUIO
OOI kak TakoBoro. He BaaBasich B AeTanu, OTMETUM N1LLb, YTO B CBOE BPeEMS B pa3-
BUTUM NPOrpaMMHbIX TEXHOIOMMI HACTYMNWU MOMEHT, KOrfa CNOXHOCTb NPUKIaAHbIX
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MporpamMM JOCTUI/Ia YPOBHSI, KPUTUYECKOTO A/ MOHUMaHWs MporpaMMucTamu. Tpaau-
LIMOHHbIN NOAX0Z, KOTOPbIM MOMY4YN Ha3BaHWe npoyedypHo20 MpoepamMmupo8aHusl,
OKa3asncs HeNPUMEHUM (UK ManoNPUMEHUM) NSt COCTABNEHMSI BONbLUMX U CIOXHbIX
nporpamm,

Jiobas nporpamma cBs3aHa C AaHHbIMU M METOAAMU Ans 06paboTKM 3TUX AAHHbIX.
Ecnu paHHbIX M METOAOB MHOrO, B paMKax OAHOM MpOrpaMMbl CMOXHO Pa3yMHO
CTPYKTYpupoBaTb KoA. Takue KoAbl MpOrpaMMUCTbl Ha3biBalOT CrareTTn-koaamu,
MOCKOJIbKY OTAEeNbHble BETBM anropuTMa nepenneTatoTcs, obpasysl 3anyTaHHbIN
KnybOK, B KOTOPOM HEBO3MOXHO pa3obpaTtbcsi. [pobnemMa B KakoM-TO MOMEHT CTana
MPUHLUMMUANBHOM M OCTPOW — HEOB6X0ANMO 6bIfI0 UCKaTb BbIXOA. Bbixoa HaLLM B pam-
Kax HOBOro MoAxoza, KOTOPbIV MOJyYnn Ha3BaHUE 06BbEKMHO-0PUEHMUPOBaHHO20
rpoepamMmMupoBaHus.

Peuenye npobieMbl yopsagourBaHus Koga 6asupyercs Ha o0beJUHEeHUU JaHHbIX,
C OJTHOIT CTOPOHBI, ¥ METOJIOB JIJIsT 0GPaOOTKY ATUX JIAHHBIX, C IPYTOIl CTOPOHBI, B OJTHO
nenoe. 1o «oxuo nemoe» B OOII naspiBaercst o6pexmom. Takoil, Ha EPBLII B3TJIAL,
HCKyCCTBeHHbeI HpI/IeM TIO3BOJIACT YETKO paSI‘paHI/I‘{I/ITb O6JIaCTb HpI/IMeHI/IMOCTI/I METO-
110B. Best mporpaMma 1mpu 9ToM uMeeT 6J104HYI0 CTPYKTYPY, YTO CYIIECTBEHHO YIIPOIaeT
aHa/IN3 KOJA.

HA 3AMETKY

A

MpeactaBuM cebe aBTOMacTepckyto. Ecinm 310 HebonbLioe NpeanpusiTue, To TaM, Kak
npaBuno, paboTaeT 1Lb HECKObKO CMELMaNIUCTOB. Y HUX €CTb HayanbHUK, KOTO-
PbIfl NMMYHO 3HAET KaXAOro COTPYAHMKA W KaXAoMy pasfaeT 3ajaHusi. OTO aHanor
06bI4HON, He 06BLEKTHO-OPUEHTUPOBAHHON NporpaMmbl. Bce 3To xopolwo paboTaerT,
€CNn pa3Mepbl NPeanpusTUS He odeHb Bonblune. Ecnn npeanpusitve paclumpsieTcs,
TO Takasl CXeMa OpraHu3auuM Npou3BOACTBEHHOINO MpoLiecca HAaYHET AaBaTb COOU.
Bo-nepBbIX, OAHOMY HayasbHUKY HE CMPaBWUTbCS — €CAM MOAYMHEHHBIX CIIMLIKOM
MHOMO, OpPraHu30BaTh UX PaboTy U yCneauTb 3a ee KaYecTBOM CNOXHO. Bo-BTOpbIX,
HaBepHsika HaYHYTCS pa3HOO6pa3Hble NPo6sieMbl — KTO-TO He CAienasn BOBPEMS CBOO
paboTy, KTO-TO He 3aKa3asn 3anyacTu, KTO-TO 3abpan YbW-TO MHCTPYMEHTbI (CMMCOK
noTeHUManbHbIX NPo6aeM MOXHO paclumMpuTb). Kak ¢ 3Tum 6opoTbcs? PeopraHuzo-
BaTb MPOM3BOACTBEHHLIN MpoLecc. HanpuMep, pasHecTy paboTy Mo pasHbIM Liexam,
rae 6yayT BbIMONHATLCS paboTbl ONpeaesnieHHoro Buaa. B kaxaoM Lexe nocTaBuTb
CBOEro HavasbHMKa, ANs KaXAOoro Liexa OpraHu30oBaTh CBOK Ciyxby obecnevyeHus
W OTAeNbHble cknafbl. BO3MOXHO, B peanbHOCTU BCe HE Tak — HO B J@HHOM Cllyyae
BaXXeH MPUHLUMM. A MPUHLMM 3aK/IIOYaETCs B TOM, YTOBbI MakCMMasibHO CTPYKTYpUpO-
BaTb BCE NPOU3BOACTBO, Pa3buTb €ro Ha CaMoAoCTaTOYHbIe 6/10KM, KOTOPbIMU MOXKHO
YNpaBnsiTb U KOTOPbIE MOXHO KOHTPONMPOBATh. TO aHasnor 06bEKTHO-OPUEHTUPO-
BaHHOW MpOrpaMMbl.

Kasxblii 00bexT onpeengercsa oouuM mabJaoHOM, KOTOPbIl Ha3bIBAETCS KAACCOM.
B pamrax kiacca 3agaercst 00mast CTpyKTypa, Ha OCHOBE KOTOPOI 3aTeM CO3/AI0TCs
00beKThI. JlaHHbIe, OTHOCAIINECS K KJIACCY, HA3BIBAIOTCA NOLAMU KIACCA, & KO IS UX
00paboTKN — Memodamu Kiacca.
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HA 3AMETKY

Ecnv Mbl, HanpvMep, CTPOMM A0M, TO JIOM CTPOUTCS Ha OCHOBE NpoekTa. MpoeKT agoma

x ABNSETCA aHanorom kiacca. Cam oM SBnsSIeTca aHanoroM obbekTa. Ecim Ha ocHose
OHOrO MPOEKTa MOCTPOEHO HECKOJIbKO AOMOB, TO 3TW IoMa ByayT OAHOTUMHBLIMU. AHa-
NTOFMYHO, OAHOTUMHBIMK BYAYT 06beKTbI, CO3/aHHbIE HAa OCHOBE OAHOrO Knacca. Ecnn
Mbl 6epeM pasHble MPOeKThbl, TO Ha UX OCHOBE NoMy4YaeM pasHble goMa. Ecnm obbekThl
CO3/at0TCS Ha OCHOBE pa3HbIX K/1AaCCOB, TO 3TO HE MPOCTO pa3Hble 06bEKTbI — OHY elle
1 pa3Horo Tuna. Knacc otnmMyaeTcs oT 06beKTa Tak Xe, Kak NMpPOoeKT AoMa OTANYaeTCs
OT CO6CTBEHHO AOMa.

B niporpamme Ha OCHOBE TOTO MJIM HHOTO KJIACCA CO3/[AETCS IK3EMILTISIP Kiacca (00beKT),
B KOTOPOM YKa3bIBAIOTCST KOHKPETHbIE 3HAUECHIIST TTOJIEH U BBITOTHSIIOTCS HEOOXOMMMBIE
JefCTBIST HAJl HUMU. Pazjimane MeXy KJIaccoM v 0ObEKTOM TOSICHUM Ha TPOCTOM TIPH-
Mepe, He IMEIOIIEM HIKAKOTO OTHOIIIEHIS K TPOrpaMMUpOBaHuio. [loroBoprM o joManHmx
JKUBOTHBIX, TAKIX KaK KOTBI 1 coOaxit. [IPOBOIST aHATIOTHIO € TIPOTPAMMUPOBAHIEM, MOSKEM
onpeennth kiaace Kom n knace Cobaxa. Onpeienenie Kiracca IpOU3BONTCS Yepes yKas3a-
HUe 1oJielt (JIaHHBIX ) M MeTOZIOB Kiacca. /[yig kiracca Kom B KauecTBe 1OJIel YKasKeM UM
(xsmuky xota) u okpac (1ser). Jlns knacca Cobaxa 3anaem noJist ums (Kamdka cobakn),
oxpac u nopody. [ToMUMO TIOJIeH, OTIPEIETTNM METOIBI /TSt 9THX KIaccoB. 110 Gombimomy
CYETY, METOZT — ITO TO, YTO MOJKET JIETATh OOBEKT COOTBETCTBYIONIETO KTacca (MU 9TO
MOJKHO JIeJIaTh ¢ 00beKTOM). KOTBI 6y/IyT MsAyKaTh ¥ JIOBUTE MBITIEH, & COBaKU — JIasiTh
1 BT XBocTOM. OTCI0/1a MeToTaMu Kiracca Kom SIBIISTIOTCS MAYKamby 1 108UMb Mbludel,
a kacca Cobaxa — aasmo v GULAMb X60¢mMoM. Mbl OlpeiesIiIn MabJ0HbI, HA OCHOBAHUK
KOTOPBIX BIIOCTEICTBUH GYIYT CO3/IABATHCST 9K3EMILISIPDI KITACCOB MITH 00HeKTHL. Pasmuia
MEKIY KJIACCOM U 0OBEKTOM TaKast JKe, KaK MEK/Y a0CTPAKTHBIM TIOHSITHEM U PEATBHBIM
o6wbekrom. ITpu cozmannm 0O6beKTa Kiaacca 3a/laeM KOHKPETHbIE 3HAUEHUS JIJIST TIOJIEeH.
Korza Mbt TOBOpUM 0 cobaxe BoOOIIe, KaK O MOHITUHN, Mbl IMEEM B BUJLY JOMAIITHEE JKH-
BOTHOE, Y KOTOPOT'O €CTh UMsl, OKPAC, [TOPOJIA U KOTOPOE YMEET JIASITh U BIJISITh XBOCTOM.
TouHO Tax ke MMOHATHE KOm O3HAYAET, YTO OH MIYKAeT U JIOBUT MBIIIEH, K HEMY MOKHO
06PATUTHCS IO UMEHHU | ITYOKA Y HEro MOXKET ObITh KAKOTO-TO I[BETA. ITO — aOCTPAKTHBIE
MIOHSITHS, KOTOPBIE COOTBETCTBYIOT KJIaccy. A BOT eCJIi peub nzieT o KoHKpeTHOM Ilaprke
nn Mypauke, TO 9TO yiKe 0ObEKTBI, 9K3EMILISIPBI KIacCa.

IIpencTaBum, 9TO BO IBOPE JKUBYT TpU cOOAKH 1 1Ba KoTa: [TTaprk (ABOPHSTKKA KOPUYHE-
BOro oKpaca), /lxxek (pbikuii crianuesib), Puuaps (uepnast Hemelikast opuapka), Mypauk
(6ebrii 1 myneThiil Kot) 1 Bapeuk (4epHbiil KOT ¢ 6estoii MaHuKoit). Kaxapiili us
ST BTUX JIPYy3eit pecTasiisteT coboit 06beKT. B TO jke BpeMst OHM OTHOCSITCS K IBYM
kaaccam: [lapuk, [xex u Puuapz asisiorcs oobexTamu kiacca Cobaxa, a Mypsuk
u Bapcuk — ob6bektamu kmacca Kom. Kaskapiit 00beKT B TIpefiesiax Kiacca XapaKkTepu-
3yeTcst OJINHAKOBBIM HAOOPOM MoJieit 1 MeTo10B. OIHOBPEMEHHO € 3TUM KayK/bIH 00b-
ext yuukanen. Xors Hlapuk, [[xkek 1 Pudapa sBasioTcss 00LEKTaMI OJTHOTO KJTacca,
OHM YHWKAJbHBI, TOCKOJIbKY Y HUX Pa3Hble UMEHA, IIOPOJIbI U OKpachl. JIatoT 1 BUISAIOT
XBOCTOM OHM TOsKe Mo-pasromy. Ho mase ecsiit 661 MBI CMOTJTH KJIOHUPOBATh, HATTPUMED,
[Tapwka 1 HAa3BaTh MCA TEM JKe NMEHEM, ¥ Hac, HeCMOTPS Ha TIOJTHYTO TOKECTBEHHOCTD
o6oux Ilapukos, 66110 661 B2 06bekTa Kiaacca Cobaxa. Kaskablii U3 HUX YHUKAJIEH,
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MPUYEM HE B CHJTY KaKUX-TO (PU3MUECKUX PAJIUYHH, a TT0 TPUYUHE TOTO, YTO OJIUH T1eC
CYIIIECTBYET HE3aBUCHUMO OT JIPYTOro.

HA 3AMETKY

Korga Mbl roBopuM 0 nonsx M Metogax (06blYHbIX, HE CTaTMYeCKMX), TO AenaeTcs

X 3TO B NPUBSI3KE K 06bEKTY. HanpumMep, ecnv Mbl XOTUM, YTODObI KOT MOMMan Mbillb, TO
HY>XHO YKa3aTb, Kakoli UMEHHO KOT. ABCTPaKTHbIN KOT NOBUTb Mbllel He byaeT (pa3se
4TO B HaLMX haHTasusx). PeanbHoe AeNCTBME MOXET NPOV3BOANTb TOSIbKO peasibHbIN
06beKT. OnsiTb e, ecM HaC MHTepecyeT okpac Cobaku, TO HYXXHO yKasaTb, Kakow
KOHKpeTHO cobaku. AHanormyHo, 4tobbl paboTtaTb C nonem, HeobxoaMMO ykasaTb,
K KakoMy 06beKTy 3TO nosie 0THOCUTCS. HeT obbekTa — HeT nons.

OO6bEKTHO-OPUEHTUPOBAHHDBIN MOXO0/ OCHOBAH Ha HECKOJIBKUX JOCTATOYHO IMPOCTHIX
U [IParMaTUYHbIX PUHIIAIAX: UHKANCYAAUUU, NOJUMOPDUIMA T HACLICO0BANHUSL.

W HKancy sy mo3BosteT 00beANHUTD JaHHble U KO A 06pabOTKY 9TUX JaHHBIX
(MeTompl) B oziHO 11esioe. Makruuecku peus uet 06 00bekTax. OOBEKT SABJIAETCS UIMEHHO
TOI KOHCTPYKIMEH, 4yepe3 KOTOPYIO Pean3yercsd MeXaHu3M UHKaICyIauu. 3aberas
BIIEPEl, OTMETUM, YTO AaHHBIE U KO BHYTPU 00BEKTa MOTYT OBITh OTKPBITHIMHU, 10~
CTYIHBIMU BHE OOBEKTa, M 3aKPBITHIMU. B TIOC/IEIHEM CaTydae TOCTYIT K JaHHBIM 1 KOJLY
MOJKET OCYIIECTBIIATHCS TOJIBKO B paMKaxX 00beKTa.

C TOYKM 3peHNUsT YKA3AHHOTO MOAXO0/A KIACC SBISTETCST Ha30BOH eMHIIIEH MHKATICY-
aarun. Kiace 3agaer ¢opMat 06beKTa, OMpeeisist TeM CaMbIM HOBBIH THTT JAHHBIX
B MIMPOKOM CMBICJIE 3TOTO TEPMUHA, BKJIIOUAS U METOIBI. MeTO/Ibl 1 TI0JIst, ONTUCAHHBIE
B KJIacce, Ha3bIBAIOTCS UleHaMU KAACCA.

IMomMopdhusM Mo3BOJISIET UCHOIB30BATH OIUH U TOT jKe nHTepdeiic niu mabioH st
BBITIOJTHEHUST PA3JINYHBIX JIEUCTBUH. 3/1€Ch JIEUCTBYET MPUHIIUI «OJUH WHTEpdenc —
MHOTO METOZIOB. Bitarofiapst momMopghuaMy MporpaMMbl CTAHOBSITCS MEHEE CIOSKHBIMU,
TaK KaK J[JIs1 BBITIOJTHEHUST OJJHOTUITHBIX JIE€HCTBUIT NCTIOIBb3YIOT OJHOTHITHBIE ITOXOIBI.

HA 3AMETKY

MpyHLWMN NonMMopdur3Ma MOXXHO NPOUIIOCTPUPOBATL Ha NPUMEpE C BOXAEHUEM aBTO-

x Mobuns. Hanpumep, eciv y aBToMobuns MexaH14eckast Kopobka nepeaad, To NpUHLMN
nepek/toueHnst nepeaay A0CTaTOUHO YHUBEPCANEH, XOTS B PasHbiX MallMHax kopobka
nepesay MOXeT 6bITb YCTPOEHa No-pasHoMy. BoauTento BCto 3Ty BHYTPEHHIOK MeXaHWKy
3HaTb He 06s3aTenbHO. EMy A0CTaTouHO 3HaTh ObliMe npasuna paboTbl C KOPOBKOW
nepeaad. [laxke ecnv NOMeHsITb aBTOMO6Ub, NMPaBUIIa OCTaHYTCs TEMM Xe.

Wnu neganu B aBToMobune: An1st 60/bLUMHCTBA aBTOMOBUIEN (C MEXQHNYECKOM KOPOBKOM
nepesay) neaanei Tpu, NPUYEM UAYT OHM B CTPOFO OMNpeaesieHHOM nopsake (cuenneHune,
TOpMO3, ra3). [lenaetcs 310 Ansi Toro, YTobbl 06/1erunTb XKM3HL KOHEYHOMY NOTpebUTENO
(BOAMTENIO) M eMY HEe HY>HO 6bIlI0 NepeyunBaTbCsl Mpu cCMeHe aBToMobuns. MNpu 3ToMm
TOPMO3Has cUCTeMa aBTOMOBWIIS UM CMCTEMA MOAaYM TOMIMBA SABNSIETCS UHANBUAY-
anbHOW — NS KaXkKAoN MalluHbI CBOS. HO 3a CUeT «aBTOMOBMIIBHOTO NonmMMopduamMa»
BCe 3TV 0COBEHHOCTM CrpsiTaHbl U He CO3AatoT Npobnem.




146 naBa 4. Knaccbl 1 06beKTbl

C monuMophu3MOM MbI CTOJIKHEMCSI TIPH U3YUEHUU NepezpysKi i Nepeonpeoeenust
METO/IOB.

HaC]IeHOBaHI/Ie — 9TO ME€XaHN3M, C TIOMOIIbIO KOTOPOT'O OJANH KJIAaCC MOKHO CO3/[aThb Ha
OCHOBE€ /IpyTroro, yyKe CylmieCTBYIOMIEro KJjacca. HaHpI/IMep, €CJIN Mbl pEHINM CO3J1aThb
HOBBIIT KJ1acc Hopoaucmaﬂ 60661766!, KOTOprﬁ ot knacca Cobaxa OTIMYaeTCsa HaIn4ueM
I1O0JIA HdeClabl Ha evicmaskax, TO B O6HI€M cJiydae NpuA€eTCAa 3aHOBO CO3/laBaTh KJjacc,
OIIMCbIBasd B ABHOM BH/I€ BCE€ €TI0 IIOJIsI U METO/IbI. B paMKax OOII ¢ IIOMOIIIbIO MEXa-
HM3Ma HacJie/JOBaHuA MOKHO CO31aTh HOBBII KJ1acc Hopoaucmaﬂ cobaxa Ha oCHOBe YxKe
CYHIECTBYIOIIETO KJIacCa C06aica, I[O6aBI/IB B OITMCAHME KJIACCa TOJbKO HOBbIE CBOMCTBA —
CTapbl€ HACJIEAYIOTCA aBTOMAaTUYECKU.

HA 3AMETKY

HacnenosaHue — yao6HbIN 1 MONE3HBIM MEXAHW3M, KOTOPbIM OYEeHb YacTo UCMOMb3Y-
€TCA Ha NpaKTukKe.

[Mpumenenue xkoutentuu OOII cyimecTBeHHO PAaCIIMPUIO BO3MOKHOCTH B COCTaBJIE-
HUW CJIOKHBIX MPOTPAMMHBIX KO10B. OcHoBHBIE TpenmytiiecTBa OOII mepeuncienbt
HIKE.

O baarosaps MexaHu3My HacJIeI0BaHUS MOXKHO MHOTOKPATHO UCITOJTb30BATh CO3/IaH-
HBII paHee KOJI. JTO TTO3BOJISIET 9KOHOMUTh BPEMS U YCUJIUS TIPU CO3/IaHUT HOBOTO
KOJa.

O Kak npaBuio, 06beKTHO-OPUEHTUPOBAHHBIE TIPOTPAMMBI XOPOIIO CTPYKTYPUPO-
BaHBI, UTO MOBBIIIAET UX YUTAOEIbHOCTh. PaboTaTh ¢ TAKUM KOZOM YA00HO U TIPU-
ATHO.

O OO6beKTHO-OPUEHTUPOBAHHBIE TPOTPAMMBI JIETKO PEIAKTHPOBATD W TECTUPOBATE,
TTOCKOJIBKY PaboTa MOKET BBITIOTHATHCS € OT/IEMBHBIMI OJIOKAMU TIPOTPAMMBL.

O OO6BEKTHO-OPUEHTUPOBAHHbIE MTPOTPAMMBI B CTydae HEOOXOIMMOCTH JIETKO Jopa-
GaTBIBAIOTCS W pactupsioTes. JlanHast 0cOGEHHOCTD KpaiiHe BaskHA TIPU CO3aHIH
GOJIBIINX MTPOEKTOB.

Bwmecte ¢ Tem cnemyet ueTko ToHUMaTh, uTo KoHIen s OOl addexTuBHa UL B TOM
caydae, KOTIa pedn UeT 0 GOJBIIMNX 1 CIOKHBIX TporpaMMax. [IJIst cO3Manmst MPpOCTHIX
MPOTPaMM JIyUIie UCTIOTB30BATh TPOCTHIE TIPUEMBI.

HA 3AMETKY

Y koHuenumn OOl ecTb He TONbKO MpeuMyLLecTBa, HO U HefocTaTku. M KoHeuHo,

\ y OOI1 ecTb He TOJIbKO NPUBEPXKEHLbI, HO U 3as4/ble KpUTUKK. VICTMHa, ckopee BCero,
rae-To nocpeauHe. Bmecte ¢ TeM cepbe3Hoit anbTepHaTuBbl OOMM Ha cerofHs HeT,
N MHOrMe MOnynsipHble U MEPCMNEKTUBHbIE A3bIKM MPOrpaMMUPOBAHUS peannusytoT
3TOT MOAXOA.
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Co3gaHume KnaccoB U 06bekToB

Hy kto Tak crpout?! Kro Tak crpout?!

u3 k/¢ «4apodeu»

Tenepb HepeﬁﬂeM K HpHK]IaZIHOﬁ CTOpPOHE HpO6]IeMbIZ PaCcCMOTPpUM C1oco6BI CO3/IaHuA
KJIaCCOB M 0OBEKTOB Bjava.

Onucanue Kaacca HAUMHAETCS ¢ KIOUEBOTO coBa class. [locie aToro cienyer ums
KJlacca U, B (DUTYPHBIX CKOOKaAX, — TeJo Kaacca. Tero Kiaacca COCTOUT M3 ONUCAHIS
WICHOB KJIAcca: nojell 1 memodos. TakuM 00pa3oM, CHHTAKCHUC OTIMCAHUST KJIACCa IMEET
CIIeY IO BU:

class wuma_xknaccaq
// Teno knacca

}

ITosns kmacca — 9TO, €CJIM CMOTPETH B KOPEHb, IIEPEMEHHDBIC. Yro kacaercst METO/0B, TO
9TO — CIiellaJIbHO BbIZ€JICHHbIE 6J10KU KOMaH/I, OIIMCaHHbI€ B TeJie KJjacca.

HA 3AMETKY

KoHuenuus MeToaoB 6epeT CBoe Hayano oT (yHKUMIA 1 npoueayp, WUCMomb3yeMbix,

x B TOM WM MHOM BUZE, NPAKTUYECKM BO BCEX A3blKax MPOrpaMMMpoBaHus. Peub naert
0 610Ke KOMaHA. ITOT 610K OMNMCaH OAMH pa3, HO ero MOXHO BbINOJHATL MHOMO pa3
B pPa3HbIX MecTax nporpammbl. [Jisi 3Toro y 6510ka KOMaHA ecTb UMsI, U Kaxxabli pas,
Koraa Hy>HO BbIMOMHUTL KOMaHAbl 13 6/10Ka, MPOCTO YKa3bIBAETCS MMsi 3TOro 6/1oka.
MeToa — 370 6710K, KOTOpbIN OMNMCLIBAETCS B Knacce. Y 6/10ka eCcTb UMs, N0 KOTOPOMY
Mbl Bbi3blBaeM MeToA. Takxe y MeToAa MOryT 6biTb apryMeHThl, U METOA MOXET BO3-
BpallaTb pe3y/bTar.

Onmcanme METO/Ia COCTOUT M3 CUTHATYPbI U TE€JIa METO/IA. CHrHaTypa METO/la, B CBOIO
odepeab, COCTOUT U3 KJIHOYEBOTO CJIOBA, KOTOPOE 0603HaYaeT TUII BO3BpalllacMoOTro
METO/IOM pe€3yJibTaTa, UMEHN METO/[a N CIIMCKA apPTYMEHTOB B KPYTJIbIX ckobOKax mocJe
NMCHHM METO/a. AprMeHTbI Pa3ACIIAIOTCA 3allATBIMU, JIA KaK/0TO apryMeHTa IEpe/]
(DOPMEUIBHBIM NMEHEM apIryMEHTaA YKa3bIBA€TCS €TI0 THUIL.

Teso MeTona 3akaoyaercsas B GUIypHble CKOOKU M COAEPKUT KOJI, OIpPeAeIsionui
(OYHKIIMOHAIBHOCTH MeTO/1a. MeTOIbl MOTYT BO3BPAIlaTh 3HAUEHUS IPOCTHIX (HA30BHIX)
WJIA CCBLIOYHBIX TUIIOB (00beKThI). Eciin MeTo/1 He BO3BpalllaeT Pe3yJIbTaT, B KauecTBe
uzeHTU(UKATOpa TUIA YKa3biBaeTC KI04eBOe CJI0BO void. CuHTaKcue 00bABICHMS
MeTo/la IMeeT TaKOU BUJT:

TUM_pe3ynbTaTa uMma_meToaa(aprymeHTsl){
// Teno meTopa

}
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B Tesie MeTo/1a OMTUCHIBAIOTCS KOMAH/IbI, KOTOPbIE OY/IYT BBITIOJHITHCS IPU BHIZ0BE Me-
toza. Eciin MeTo/ Bo3Bpaliaer 3nadenue, To B Tejle MeTo/Ja 3HadeHne, BO3BpaliaeMoe
METO/IOM, YKa3bIBACTCA T10CJIC MHCTPYKIUN return.

noaPOBHOCTHU

@[ Boob6Lue, BbINOHEHWE MHCTPYKLUMK return NPUBOAUT K 3aBepLUEHUIO paboTbl MeTOAA
(B KOTOPOM 3Ta UHCTPYKLMS BbINOMHSAETCS). ECv nocne MHCTPYKUMK return ykasaHo
HEKOTOPOE BbIPaXKEHME, TO 3HAYEHME 3TOrO BbIPaXKEHUSI BO3BPALLAETCA pe3y/bTaToM
MeToda. Tun BO3BPALLAEMOro 3HAYeHWsl AO/DKEH COBMagaTb C TUMOM, YKa3aHHbIM

B CMrHaType MeTopa.

Ecnv meToa Bo3BpallaeT 3HavyeHne, To MHCTPYKLUMSA Bbi30Ba METOAA OTOXAECTBAETCA
C 3TUM 3HayeHueM. MNpoLLe roBops, Takyto MHCTPYKLUMIO MOXHO YKa3biBaTb B BbIPDAaXXEHU-
AX, U NMPU BbIYNUCNTIEHNN 3HAYEHNSA COOTBETCTBYIOLLIErO BbipaXXeHNs BMECTO UHCTPYKLUN
Bbl30Ba MeTOAa 6y,qu noACTaBNATbCA BO3BpalllaeMoe MeTOAO0M 3Ha4YeHune.

Ecnn meToa He BO3BpallaeT 3HayeHue (B TakOM Ciyyae MAEHTUMKATOPOM Tuna
pe3ynbTaTa yKa3blBaeTCs K/oYeBOe C/I0BO void), TO Npy Bbi30Be MeToAa MPOCTO Bbl-
MOSHAIOTCS KOMaHAb! B Tene MeToaa. Koraa BbiNOoMHAETCS nocneaHss KomaHaa, pabota
METOAa 3aBEPLUAETCA.

OTMETUM TaKXe, UTO CUrHaTypa METOZla MOXET COAEPXKaTh U APYrue KIoUeBble C/I0Ba
(HanpuMep, cneumbrKaTop YPOoBHS A0OCTYNA), HO O HUX pedb ByAET MATKU NO3XKeE.

Bce IIpOorpaMmbl, KOTOpPbI€ paCCMaTpUBaJIMCb 10 9TOI0O, COCTOAJMN U3 OJHOI'O KjacCa —
TJIaBHOTI'O Kj1aCCa ITpOrpaMMBblI. B aToMm k1acce onuchbIBaicst BCETO O/IMH METO/] — TJIaBHBIN
METO/] ITPpOrpaMMbI main ( ). Hukaknx JLIOTIOJTHUTEJIbHBIX oJieit I/I/I/IJII/I METO/10B B I'/ITaBHOM
Kjracce MbI HE MCITOJIb30BaJIN (XOTH 9TO A0IIYCTUMO, 1 HEPEJIKO TaK 1 HOCTyHaIOT). Tenepb
KpOMe TJIaBHOTO KJjiacCa MbI 6y1[eM HCIIOJIb30BaTh N JIpyrrue KJjaccChbl. Hpome roBop,
B HallUX ITpOorpaMmax 6y[[6T HeCKOJIbKO KyraccoB. Ho Masio onmmcarts Kjacce B IIporpamMmMme.
Ha ero ocnose IpeACTONT CO3aBaTb o0bekThl. Kak ke onn COSIIaIOTCH? B IIpUHIAIIE,
Huyero caoxHoro. OObexT CO3a€TCAd B IBa 9Talla, KOTOPbIE 00OBIYHO 06’be,Z[I/IH§IIOT. Ha
IIEpBOM 9Talle 00bABISAETCA 00DEeKMHASL nepemenHas — 1nepeMenHas, KoTopasa MOKET
CCBLIAThCA Ha OOBEKT. BTOpOfI 9Tall I10/IpadyMeBacT cOOCTBEHHO co3anue oObeKTa (Bbl-
JleJIeHEe B IIaMATU MeCTa 110/ O6’beKT). Cchlmka Ha COSZ[aHHbII;,I 00BEKT 3aIIMChIBAETCA
B 06’beKTHyIO II€EpEMEHHY1O.

HA 3AMETKY

C TeXHWNYECKOoW TOYKM 3peHusi 06 bEeKTHas NMepeMEHHasi COAEPXKMT B KaUECTBE 3HaUYEHWS
aapec obbekTa. ITa CcuTyaumsi O4eHb MOXOXa Ha cnocob, KOTOpbIM B Java peanunsyoTcs
MacCuBbl.

Cunrakcuc o0bsBIeHUsT OOBEKTHON TIEPEMEHHON MAJIO OTJIMYAETCST OT OODbIBIECHUS
nepeMeHHON 6a30BOTO THUIIA: PAa3HUIA JIWIIb B TOM, YTO B KAUECTBE TUIA TIEPEMEHHOIT
YKa3bIBAETCSI UMST KJIacca, JIJIsT KOTOPOTO IJIAHUPYETCst co3iaBaTh 00bekt. Cosnanue
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obbeKTa (BI)II[GJIGHI/IG IIaMATHU 101 O6'beKT) BBIIIOJIHAETCA C TIOMOIIBIO OIT€paToOpa new,
TIOCJIE KOTOPOTO YKA3bIBACTCA UM KJaCCa C IIyCTbIMU KPYTJIBIMU CcKOOKaMu.

noaAPOBHOCTH

Ha camMoM fiene B BbIPaXEHUM Ha OCHOBE MHCTPYKLIMM new BbI3bIBAETCS KOHCMPYKIMOP
Knacca, a B KpyrfbiX CKobKkax B 06LIeM Cyyae nepeaatoTcs apryMeHTbl A/ KOHCTPYK-
Topa. MM KOHCTPYKTOpa COBMafaeT C MMEHEM KJacca, a NyCTble Kpyrible CKOBKM
03HAYaloT, UTO apryMeHTbl KOHCTPYKTOPY He nepeaatotcs. Ho moka uTto Hac 31 noa-
POBHOCTM HE UHTEPECYIOT — 06paTUMCS K MX PacCMOTPEHUIO HEMHOTO MO3Xe.

CuHTaKCUC KOMaH/ U CO3iaHns 0ObeKTa MMeeT BUL;

Knacc nepemeHHasn; // ObbekTHaAa nepemeHHas
nepemeHHasi=new Knacc(); // Co3paHue obbekTa

ITHU JIBe KOMaH/[bI MOKHO 06’be£[I/IHI/ITbZ

Knacc nepemeHHas=new Knacc();

Tenepb MbI TEOPETUYECKU YK€ 3HAEM, KaK OIINCaTh KJIACC U KaK Ha €ro OCHOBE CO3/1aTb
obbekT. Hacrano BpeMA IEPEXOANUTD K ,Z[efICTBI/IHM. HaHpI/IMep, TaK BbITJIAAUT o0ObsIBIIE-
HHE KJjlacCa, COAEPIKAIIETO /ABa I10JIA U IBa METO/1a:

class MyClass{

// Monsa:

String name;

int number;

// MeTogpl:

void set(String txt,int num){
name=txt;
number=num;

¥
void show(){
System.out.println(name+": "+number);

}

Kiracc HazpiBaeTcst MyClass 1y Hero ecTh 110Jid name (Tura String) u number (Tnma int),
a Takske MeTo/bl set () 1 show(). MeTo/ibl He BO3BPpalIAIOT Pe3yJibTart, I09TOMY B CUT'HA-
Type METOJIOB B KayeCcTBe THUIIA BO3BPAIAEMOTO pe3yJbraTa YKazaHO KJI0UeBOe CJI0BO
void. ¥ meTona set () /Ba aprymeHTa: oJJuH TuMa String u BTopoil tuma int. IlepBbiii
apryMeHT IIPUCBaNBAeTCsl B KaUeCTBe 3HAUEHNs T10JTI0 name, BTOPOH OTIpe/iesisieT 3HaueHne
moJist number. Y Metozia show() HeT aprymeHToB. IIpu BhI30Be MeTO/la B OKHE BBIBOJIA
oToOpaskaeTcst COOOTIEHTIE, COIEPIKATIIEe 3HATEHIS TTOJIEH 0OHEKTA.

HA 3AMETKY

Ecnu B MeToAe BbINONHAETCA o6pau.leHv1e K NoJsidM, TO UMEKTCA B BUAY MO TOro 06b-
€KTa, U3 KOTOporo 6y,qu BbI3bIBATbCA METOA.
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Bask#o moHMMAaTh, 9TO OTMHICAHUE KJIACCA K CO3MAHIIO 0OBEKTOB He MPUBOIUT. [[pyruMn
CJIOBAMH, OTTMCHIBAIOTIII KJIACC KOl — 9TO BCETO JIUTID TMAOJIOH, TI0 KOTOPOMY BITOCJIET-
CTBUY MOYKHO CO3/[aBaTh 0OHEKTHI, & MOJKHO 1 HE CO3/IaBaTh. B TAHHOM corydae KOMaHIbI
TI0 CO3/IAaHUI0 0OBEKTa Kiacca MyClass MOTYT BBITJISIIIETD TaK:

MyClass obj; // 06bekTHaA nepemeHHas
obj=new MyClass(); // Co3paHue obbekTa

Nan tax:

MyClass obj=new MyClass();

B nocienreM ciyuae oObeuHEHbI [Be KOMaH/Ibl: KOMaHAa 00bABIEHUS 0OBEKTHOI
HepeMeHHON 1 KOMaH/ia CO3laHust 0ObeKTa.

HA 3AMETKY

Kak y>xe ynoMmvHanoco, B Java nporpamMma MOXeT COCTOSITb 13 HECKOMbKUX KaccoB. Knac-
Cbl MOXXHO OMKMCbIBaTb B pa3HbIX chainax, HO KaXabli KNnacc A0MKEH OblTb OMMNCaH TOMbKO
B 0AHOM chaiine (To ecTb Henb3sl pa3buBaTb ONMCaHWe Knacca Ha HeCKosbko alinos).

ITockosibKy Bce 00bEKTHI KJIacca CO34ai0TCs 110 eMHOMY 11abjioHy (Ha OCHOBE KJlacca),
OYEBM/IHO, YTO OHU UMEIOT OJMHAKOBbII HaOOp 1oseil u MeTogoB. Eciin B mporpamMme
HCIIOJIb3YETCST HECKOIBKO 00BEKTOB OJIHOTO KJIacca, HeOOXOIUMO KaK-TO PasjnyaTh,
TOJIE VJIH METO/] KAKOTO MMEHHO 00heKTa UCIIOIb3YeTCsl, — Bellb TOJIBKO 110 Ha3BAHUIO
MeTOjIa MJI HOJIsI HTOTO He ciesaTh. B Java, Kak U B IIPOYNX 00bEKTHO-OPUEHTHPOBAH-
HBIX SI3bIKAX, TPUMEHSIOT TaK Ha3bIBAEMbIN moueunwviil cunmarcuc. OCHOBHAS €ro ujest
COCTOMT B TOM, UTO IIPK 0OPaIleHUH K [IOJIIO MJIA METOLY 0ObeKTa CHadala yKa3bIBaeTCst
UMS$1 9TOT0 00bEKTa, 3aTeM CTABUTCS TOYKA M [TOCJIE DTOIO CJIeAYeT UMSI [I0JIst UJIM METO/Ia
(¢ KPyTJIBIME CKOOKAMU U, €CJIH HEOOXOMMO, apTyMEHTaMN ).

HA 3AMETKY

Kpome O6bll~IHbIX, CYLLEeCTBYIOT TaK Ha3blBaeMble cmamuyeckue YneHbl knacca. Cra-

x TUYECKMI YNeH Knacca — OAUH Al BCeX 0ObEKTOB Kiacca. [na ncnonb3oBaHns CTa-
TMUYECKOro YfieHa Kacca 06bekT co3aaBaTh He HY>XHO. K CTaTM4ecKoMy unieHy Takxe
O6anEMOTCﬂ C ncnonb3oBaHMEM TOYEYHOIo CMHTAKCKUCa, HO BMECTO MMEHU obbekTa
YKa3bIBa€TCA UMA Klacca.

B nucrtunre 4.1 nmpuBesien npuMep IporpamMMbl, B KOTOPOH, KPOMe TJIABHOTO KJiacca,
ollMcaH elle oJuH Kjaacc (TOT, KOTOPBII paccMarpuBascs Bbiie). B 9ToM Kiacce 00bsiB-
JISTTOTCST HECKOJIBKO TI0JIEH ¥ METO/IOB. B TJIaBHOM MeTojie Ha OCHOBE KJiacca CO3/1aloTCst
0OBEKTHI, 1 3aTE€M BBITIOJIHSIOTCSI HEKOTOPBIE OTIEPAIUU ¢ STHMHU 00bEKTaMHU.

JinctuHr 4.1. 3HaKOMCTBO C KJ1laccaMu U o6bekTamMmn

class MyClass{
// Mona:
String name;
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int number;
// MeTopgpi:
void set(String txt,int num){
name=txt;
number=num;
}
void show(){
System.out.println(name+": "+number);
b
}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHve nepBoro obbekTa:
MyClass A=new MyClass();
// Co3paHne BTOpOro obbvekTa:
MyClass B;
B=new MyClass();
// TpucBavBaHWe 3HaYeHWi MNoNiAM Ob6beKTOB:
A.set("06bekT A",100);
B.name="06bekT B";
B.number=200;
// OTobpaxeHue 3HayeHU noseil 06bLEKTOB:
A.show();
B.show();
// W3MeHeHWe 3HayeHua nonda:
A.number=300;
// OTobpaxeHue 3Ha4YeHWi nonen:
A.show();

Pesysbratr BbINIOJIHEHUST TTPOIPAMMBI [IPEJICTABIIEH HUKE:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (M3 SIMCTUHra 4.1)

06bekT A: 100
06bekT B: 200
06bekT A: 300

B nporpamme ornucbiBaercst kaace MyClass, KOTOPbIN IMeeT JiBa 11015t (TEKCTOBOE TI0JIe
name ¥ II€JIOYNCJIEHHOE TI0JIe humber) W ABa MeToza (MeTof set () I MPUCBANBAHUS
3HAYEHUH 1TOJISIM U MeTOJ show() /it 0TOOpasKeHUsT 3HAYEHWIT 110J1ei).

B meToze main() Kiacca Demo cosjaioTcs aBa 0ObeKkTa Kiacca MyClass. IlepBblit 00bekT
co3/1aeM KOMaH/I0ii MyClass A=new MyClass(),a ITpU CO3JaHUI BTOPOTro 00bEKTa CHaYaIa
KOMaH/[0ii MyClass B 00bsiBIIsieTCst 00bEKTHAsI [IepeMeHHast Kjiacca MyClass, a 3aTeM KOMaH-
1011 B=new MyClass() cosmaercst 0OBEKT U CChLIKA Ha HErO 3aIIMChIBAETCS B IIEPEMEHHYTO B.
[Tocie cosmanus 06bEKTOB UX IIOJISIM IIPHCBarBaioTcs 3HayeHus. [Tosist obbekTa A osryya-
0T 3HAUEHUE [TPU BBITTOJTHEHIN KOMAH/IbI A. set ("06bekT A",100). TTosisim ipyroro oObekTa
3HAYCHUS MPUCBAUBAIOTCA B MHANBUIYATbHOM MOPsiKe (KOMAaHIBI B.name="06bekT B"
1 B.number=200). Jlsis1 0TOOpaskeHUS 3HAYECHUT T10J1el 0OBEKTOB BbI3bIBaeM METO/] show()
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(xoMaH b A. show () 1 B. show()). Takske B mporpamme ecThb IprMep U3MeHeH!s 3SHAUeHUsT
10J1s1 number oObekTa A (KoMan/ia A. number=300). IIpoBepka ¢ II0MOILIbIO BHI30BA METOZA
show() 13 00beKTa A TOATBEPIKAAET, UTO MOJIe AEHCTBUTENBHO M3MEHIIIO 3HAUCHHE,

HA 3AMETKY

Ewe pa3 o6pau.1aeM BHUMaHME, YTO METOAbI oGpamamTcn K MonsM Toro 06'bEKTa, n3
KOTOPOro OHM BbI3blBalOTCA.

CraTnyeckme noss U MeToabl

— Yro-TO e1ne, IKEHTIbMEHBI?

— OpHy curapy Ha BceX, ¢ap!

us k/¢ «llpuxnouenus Illleproxa Xoamca
u dokmopa Bamcona»

Kak yske 0TMeuasioch, HOMUMO OOBIYHBIX MOJIEH 1 METOI0B (KOTOPbIE Mbl PACCMATPUBAJIN
BBIIIE) B KJIacce MOTYT ObITh crnamuueckue dnetbl. OT HeCcTaTHYECKUX YJIEHOB CTaTH-
YecKue MPUHIMITAIBHO OTINYAIOTCS TeM, YTO OHM 00IIHe /I BCeX 00bEKTOB JaHHOTO
Kaacca. Hanpumep, eciiv pedb et 0 HECTATUYECKOM TI0JIE, TO Y KasKA0T0 00beKTa
KJTAcCa 9To T0JIe MMEET CBOE YHUKAIbHOE 3HaueHne. ECI 1oJ1e SIBISIETCsI CTaTUYeCKIM,
TO y BceX 0ObEKTOB 3HAYEHUE ITOTO MOJIst OJIHO U TO Ke. BoJiee Toro, crarnyeckue moJist
CYIIECTBYIOT BHE 3aBUCUMOCTH OT TOTO, CO3[aBaUCh OOBEKThI IAHHOTO KJlacca UJIH
Het. [IpuMepHO Takast ke CUTYallUs U CO CTATHYECKUMU METOJaMU: OHY He TIPUBSI3aHbI
K 00BbeKTaM U CYIIECTBYIOT KaK ObI caMu 110 cebe.

C bopMaTbHON TOYKM 3PEHUS CTATUYECKHUE TIOJIS U METOIBI OOBSIBIISIIOTCS TIPOCTO: I0CTa-
TOYHO B COOTBETCTBYIOIIEH MHCTPYKITMU YKa3aTh ueHTudukarop static. Cratimdeckomy
oo (J1a U HeCTaTUYEeCKOMY TOKe) MOXKHO cpa3dy (B OIUCAHUN) TPUCBOUTDH 3HAUEHUE
(KOTOpPOE BIOCIIENCTBUN MOJKET OBITH N3MEHEHO ).

HA 3AMETKY

Ecnun B onucaHnm HeCTaTUYecKoro rnons emy cpasy NpucBOUTb 3HaYeHue, TO Mpu Co3-
JaHun 06beKToB Knacca COOTBETCTBYIOLLEE Nnone 6W.1€‘T WMETb YKa3aHHOE 3Ha4YeHune.

OG6parienye K cTaTUYECKUM IIOJISIM U METOZaM BHE IIPENENIOB KJIacca, B KOTOPOM OHU
OITUCAHBI, MOJKET BBITIOJIHATHCS OOBIYHBIM CIIOCOO0M (depes 00bekT). OHAKO IPaBUILHO
JeJIaTh 9TO Yepes KJace.

noaAPOBHOCTH

@ B onuncaHuu cTaTnyeckoro MetToaa Hesb3s o6pau4aTbc9| K HECTAaTUYECKNM MONAM U Me-

ToAaM knacca. lMpuynHa B TOM, 4TO CTaTUYECKUI METOA He CBSI3aH C KOHKPETHbIM 06b-

eKTOM. A ecnu HeT O6'b6KTa, TO HEMOHATHO, O KaKUX HECTAaTUYECKNX NOSIAX U METOAAX
MOXET UATU peyb.
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B nmuctunre 4.2 npuBeicH TPUMEP UCMOJIb30BAHUS CTATUYECKUX MTOJIEH M METOIOB.

JNuctunr 4.2. Ucnonb3oBaHUe CTaTUYECKUX NOJNeN U METOAOB
import javax.swing.*;
// Knacc co cTaTU4eckKuMMU YneHamu:
class MyCalcs{
// CTaTu4veckoe none:
static int number;
// CTaTuyeckuin meTon:
static String getCode(){
String res="";
int n=number;
do{
res=(n&l)+res;
n>>>=1;
}while(n>0);
return res;
}
¥
// TnaBHbIl Knacc:
class Demof{
// CTaTu4eckue nonsa:
static ImageIcon pict=new ImageIcon(
"D:/Pictures/pict.png"
)
static String[] btns={"lanee","3akpbTb"};
// CTaTuyeckuin meTon:
static void show(String txt){
int res=JOptionPane.showOptionDialog(
null, // Ccbinka Ha poAauMTenbckoe OKHO
txt, // TekcT coobuweHus
"CoobweHune", // 3aronoBok OKHa
JOptionPane.DEFAULT_OPTION, // KHomku
JOptionPane.PLAIN_MESSAGE, // MukTorpamma
pict, // W3obpaxeHue Lns MUKTOrpammbl
btns, // Habop kHomok
btns[@] // AkTuBHaa KHonka
)
// 3aBepuweHue BbIMOJHEHUA MPOrpPaMMbl:
if(res!=0) System.exit(®);
}
// TnaBHbli MeTOnA:
public static void main(String[] args){
// OTobpaxaeTca coobueHue:
show("[o6pbiit aeHb!\nMokasaTb 6GuHapHbIN Koa?");
// CTaTu4eckoMmy Mosi NpUCBaMBAETCA 3HAYeHue:
MyCalcs.number=25;
// ®opmupyeTcs TeKCT coobueHus:
String txt="Yucno: "+MyCalcs.number;
txt+="\nBbuHapHbiti koa: “"+MyCalcs.getCode();
// OTobpaxaeTca coobueHue:
show(txt);
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[Ipu 3arrycke nmporpaMmbl TIOSIBJISIETCST IMATIOTOBOE OKHO (puc. 4.1).

OxHo cosep:xut KHOTKY [Janee u 3akpbiTh. Ecin HaskaTh KHOIKY 3aKpblTh, TO BBITIOJIHE-
HUE TTPOTPAMMBbI HA 9TOM 3aBepIaeTcs. A ecjii HaxKaTh KHOTIKY [lanee, To IOSBUTC ellle
0/1HO OKHO (puc. 4.2).

| Coobuenme | Coobuerue =
[oGpeii aeHe! Yucno: 25
MNokasars GHHAPHEIA KoQ? BuHapHii kog: 11001
Hanee SaKpbiTh Hanee SaKkpeite
Puc. 4.1. OKHO C ABYMSI KHOMKaMu Puc. 4.2. OKHO nosiBNsieTCs, ecnu
NOSIBNSIETCS MPW 3amnycKe nporpaMmbl B NpeablayLieM OKHe HaXkaTa KHomka [anee

B okne npejcrasien GuHapHbIN KO/ (9T0 11001) jist yrcia 25. Terepb poaHainsnupyem
KO/ TIPOTPaAMMBI.

B nporpamme onmcan kmiacc MyCalcs CO CTaTMUECKUM 1€JI0YNCAEHHBIM T10JIeM number
U CTAaTUIECKUM METO/IOM getCode (), KOTOPBII PE3yJIKTaTOM BO3BPAIIAET TEKCT ¢ GUHAp-
HBIM KOJIOM YHCJIa, SIBJSIONIETOCS 3HAYeHNEeM TI0JIsT number.

noAPOBHOCTH

@[ BbluncieHre 6MHApHOMO KoAa NMPOM3BOANUTCA CreaytolmM obpasoM. COOTBETCTBYIOLLEE

UMCII0BOE 3HAYEHME KOMMPYETCA M3 MONst number B SIOKasbHYIO NMepemMeHHyto n. B one-

paTope uMkna do-while MHCTpYKUMEN n&1 onpeaensercs nocieaHwii 6ut (8 uam 1)

B B1IHAPHOM KOZle /17151 TEKYLLIEro 3HaUEHUsl epeMeHHOM n. 3AeCk UCMOMb30BaH ornepaTop

no6umoeoe u &, a 3HaYEHNe NEPEMEHHON n CPAaBHMBAETCA CO 3HaYeHneM 1. Y uucna 1

KOZ] MPOCTOW — BCE Hy/W U NOC/eaHss eanHuLa. Mo3ToMy pesynbTaToM BbipaXeHWs n&l

ABNAETCA O, €CIN MNAALIMIA 6UT B 3HAUEHUN NEPEMEHHOMN n HYNEBOW. A ecliu MNaaLLmiA

BUT €ANHNYHBIN, TO PE3YNLTAaTOM MHCTPYKLIMK ABNSETCA 3HaueHne 1. CuMTaHHOe 3Haye-

HWE [OMUCLIBAETCS B HAUaso TEKCTA M3 NEPEMEHHON res, @ KOMaHAOM n>>>=1 6UTOBOE

NPEeACTaB/eHne Ans 3HauYeHUs NepemMeHHoN n CABMraeTCs BMpaBO Ha OAHY MO3WLIIO.
MpeanocneaHnit 6UT CTaHOBUTCA MOCIEAHMM, @ CTapLUMI BUT 3anoHAETCS HymeM.

Cdopmuposarioe TeKCTOBOE 3HaUeHME (TEPEMEHHAS res ) BO3BPAIIAETCS PE3YIbTaTOM
METOo/Ia.

HA 3AMETKY

Mcnonb3oBaHHbIN aIrOpUTM NO3BONIAET BblYMNCNATb 6v|Hapr|e KOAbl HE TONbKO Ans
NOJTIOXXUTESNIbHbIX, HO U ANA OTpUUATENbHbIX YMCES.

B riaBHoM kjacce Demo, TOMUMO [JIABHOTO METO/IA, OIIMCAHO [[BA CTATUYECKIX MOJIS,
IpUYeM UM Cpasy MPHUCBOEHBI 3HaueHUs. CTaTmaeckoe Moje pict SBISETCS CCLIKOM
Ha 00beKT Kmacca ImageIcon (00HeKT M306pakennst). CTaTHdecKoe moJie btns SBISIETCS
CCBLJIKOM HA TEKCTOBBIN MacCUB (U3 IBYX 9JIEMEHTOB).
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HA 3AMETKY

[nsi KoppekTHOM paboTbl NporpaMmsl B Nanky D: \Pictures nomelyaetcs daiin pict.
png C KapTuHKOW. OHa UCMOMb3yeTcs B KaYeCTBE MUKTOrPaMMbl B AMANIOrOBbIX OKHaX.
SneMeHTbl MaccuBa btns onpeaenstoT Ha3BaHUS KHOMOK.

Cratuaeckuii MeToJI show( ) TTpe/IHaZHAYEH 7T OTOOPAKEHUST THATIOTOBOTO OKHA. MeTos
He BO3BPAIIAET PE3YJIBTAT, IMEET OJIMH TEKCTOBBIH apTyMEHT (TEKCT COOBIIEHNS B na-
JIOTOBOM OKHE).

noaAPOBHOCTH

@ [inst oTobpakeHnst OKHa BbI3bIBAETCA MeToA showOptionDialog() 13 knacca JOptionPane.
AprymMeHTbl Y MeToAa Takme: null (ccblika Ha poauTENbCKOe OKHO, KOTOPOro HET), txt
(aprymeHT MeToda show() — TekcT coobuieHuns), "CoobueHune" (3aronoBOK OKHA),
JOptionPane.DEFAULT_OPTION (CTaHZapTHbIM Habop KHOMOK, HO 3TOT apryMeHT
WrHOpUPYeTCsl, MOCKOMbKY YKa3aHbl OTAIMYHbIE OT null ABa NOCNEAHVX apryMeHTa),
JOptionPane.PLAIN_MESSAGE (OTCYTCTBME MUKTOrpaMMbl, HO 3TOT apryMeHT UrHopu-
pyeTcsi, MOCKOSbKY 3aAaH OT/IMYHLIV OT null cneaylowmin apryMeHT), pict (Ccbiika Ha
n306paXkeHne Ans NUKTOrpamMMmel), btns (MaccvB, onpeaensiowmnii Habop KHOMOK B Ana-
JIOrOBOM OKHe), btns[@] (kHOMKa, KOTOpoM nepeaaH (oKyC Npu OTOBPaXKEHUM OKHA).

MeToa showOptionDialog() pe3ynbTaToM BO3BPALLAET MHAEKC KHOMKM, KOTOPYIO Ha-
XKMMaeT Mosib30BaTesb (EC/IM OKHO 3aKpblBalOT HaXKaTUEM CUCTEMHOW MUKTOrpPaMMbl,
TO pe3yNbTaTOM METOAA SIBNISIETCS 3HAaYeHue -1). Pe3ysibTaT Bbi30Ba METOAA 3anmchl-
BAETCs B MEPEMEHHYIO res, U eC/iv 3HaYeHWe NepeMEHHOM OTIMYHO OT Hyns (TO ecTb
MoJIb30BaTESb HaXasl He MEPBYHO KHOMKY), TO KOMaHAOM System.exit (@) 3aBepLiaeTcs
BbIMOJ/IHEHME MPOrpaMMbl.

B rnaBrnom metojie koManoit show("lobpeii aeHb ! \nMokasaTb 6UHapHLIN Koa?") OTO-
Opaskaercst OKHO ¢ 11epBbIM coobinennem. Caepyiomas KoManaa MyCalcs. number=25,
KOTOPOI CTaTUYeCKOMY IOJIIO MIPUCBAUBaeTCsl 3HaYeHNe, BLITIOJIHSAETCS TOJIbKO B TOM
cJIyuae, ecJIv 10JIb30BaTe b B IEPBOM OKHE Ha)KaJsl KHOTIKY [lanee (B IIPOTUBHOM cJiydae
MeTo/i show () 3aBEPIIUT BBIIIOJTHEHUE TIPOTPAMMbI). 3aTeM (hOPMUPYETCST TEKCT JIJIs
careyionero coobiieHus. TeKeT 3alMchbIBaeTCs B IEPEMEHHYIO txt M COAEPIKUT 3HAUEHIE
T10JIs number 1 Pe3yJIbTaT BbI30BA CTATUYECKOTO MeTo/1a getCode (). Komanioii show(txt)
oTobpaskaeTcs BTOPOe IHAJI0r0BOe OKHO € COOOLIEHIEM.

HA 3AMETKY

B npuHUMne, K CTaTUYECKUM MNONSM U METOAAM MOXHO 06paLIJ,aTbCF| KaK K 06bIHHbIM,

x HeCTaTU4YeCKMUM YeHaM, yKa3biBas BMECTO MMEHMU KilaCCa Ha3BaHWE obbekTa. Ho aTo He
caMmbii ynaqulﬁ CTUJIb, MOCKOJ/IbKY CO34aEeTCA NNJTIO3USA, YUTO BbIMNOJTHAETCA o6pau.teHV|e
K Nosto nnn Metoay, OTHOCALKMMCA K 06'beKTy, YTO Ha CaMOM [Jene He Tak.

Ecnu Mbl MCnonb3yem cTaTuyeckoe rnose uiv MeToz B Kracce, B KOTOPOM OHU OMNMCaHbI,
TO UM4A KJlaCCa MOXXHO HE yKa3blBaTb.
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3aKpbiTble YJieHbl KJ1acca

HopwmasbHble repou Beerga uayT B 00xon!
us k/¢p <Auborum-66»
[Tosss u MeToAbI MOTYT GBITh 3aKpbimbiMy. B TakoM cilydae JOCTYI K HUM €CTh TOJIBKO

BHYTPH KO/la KJ1acca. Y005 110JIe 1IN METO/L ObLIN 3aKPbITbIMU, OHN OIINCbIBAIOTCA
C KJIIOYEBBIM CJIOBOM private.

HA 3AMETKY

YneHbl Knacca MoryT 6biTb OTKPbITLIMU (ONMCHIBAIOTCSA CO cneumdrKaTopoM AOCTyna

x public unm BoobLe 6e3 cneundmkaTopa AOCTyNa — KakK Mbl MOCTYNanu paHee), 3a-
KPbITbIMM (OMMUCBLIBAKOTCS CO CMELMPUKATOPOM AOCTyna private) U 3alMLLEHHBIMU
(onuceiBaroTCs Co cneundmrKaTopoM AOCTyna protected). 3almLleHHbIe YieHbl Knacca
6yayT 0bcyxaaTbCs nocne Toro, Kak Mbl MO3HAaKOMUMCS C Hacle0BaHNEM.

[Tpumep B scTwHTE 4.3 WITIOCTPUPYET PA3HUILY MEKIY OTKPBITBIMU U 3aKPBITBIMU
YJIeHaMU KJIacca.

JIncTuHr 4.3. 3aKpbITble U OTKPbITbIE YjieHbl K/1acca

class MyClass{
// 3akpbiToe none:
private int number;
// 3aKkpbiTblii MeTOA:
private int reverse(){
int n=number;
int res=0;
do{
res=res*10+(n%10);
n/=10;
}while(n>0);
return res;
¥
// OTKpbITHIA MeTOoA:
public void show(){
// ObpaweHne K 3aKpbITbiM YaeHam:
System.out.println("UcxogHoe 4yucno: "+number);
System.out.println("UHBepcus uyucna: "+reverse());
¥
// OTKPpbITbIA MeTOA:
public void set(int n){
// ObpaweHne K 3aKpbITOMY MOJH0:
number=n;
¥
¥

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
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// Co3paHue obbekTa:
MyClass obj=new MyClass();
// Bbi30B OTKPbITHIX METOAOB:
obj.set(12345);
obj.show();

PeByjleaT BbIIIOJIHEHUA ITPOTPAMMBbI IIPEACTABJIEH HUKE!

Pe3ynbTaT BbINOJIHEHUS NPOrpaMMbl (M3 TNCTUHra 4.3)

NcxoaHoe 4ucno: 12345
MHuBepcua 4ducna: 54321

B mporpamme B kacce MyClass 0OBSIBJICHO 3aKPBITOE IIEJOUUCTIEHHOE TI0JI€ number,
ITockoJIbKY 10JIE 3aKPHITOE, TPUCBOUTH MY 3HAUEHUSI BHE KJlacca TPSIMBIM 0OpaliieHu-
eM Hesrb3s. [loaTomy 17151 TprucBanBaHms 3HAYEHUS TTOJTI0 TIPETyCMOTPEeH MeTO set ().
VY MeTo/1a 1IeI0UMCIeHHBIN apTYMEHT, 3HaYeHIe KOTOPOTo IprucBarBaeTcst mojo. Obpa-
1aeM BHUMaHME, 4YTO METO/L set () MMeeT JOCTYI KO BCEM YJIeHaM KJIacca, B TOM YHMCJIe
U K 3aKPBITOMY I10JIIO, IIOCKOJIBKY METO/{ OIIUCAH B TOM JK€ KJIacCe, YTO U II0JIE.

Etite ofiuH OTKPBITHII METO/T show() MpeaHazHaYeH JJist OTOOPasKeHUsT 3HAUEHUST TOJISI,
1, KPOMe 9TOT0, MeTo/[ show( ) 0TOOpaskaeT 3HAUEHUE TT0JIsA B 0OpaTHOM MOpsiziKe (TO eCTh
B TIO3UIIMOHHOM TIPE/ICTABJICHUH YHUCJIA PA3Ps/Ibl UAYT CJIeBa HATIPABO). YTOOBI MOTyInTh
TaKoe HHBEPTUPOBAHHOE YNCJII0, BLI3BIBACTCS 3aKPBITHII METOJI reverse().

noAPOBHOCTH

&

Pe3synbTaT MeToaa reverse() BbIYMCASETCS TaK. 3HA4YEHWE NONS number 3anNMCbIBAETCS
B JIOKa/bHYIO NepeMeHHyto n. Elle oaHa flokanbHas nepemMeHHas res (KOTopasi MoToM
BO3BPALLAETCs pe3ynbTaTOM MeToAa) MMEET HYNeBOE HayasbHOe 3HadveHue. 3aTeMm
B orepaTope uukia do-while WMHCTPYKUMEN n%1@ BbluMciseTcs nocneaHsst undpa
B NMPeACTaBMEHUN 3HAYEHUSI NMEPEMEHHON n. 3TO YMCIO NPUBaBNSETCS K 3HAYEHUIO
NepeMeHHOl res, YMHOXEHHOMY Ha 10 (koMaHAaa res=res*10+(n%10)). Korga Mbl yM-
HOXaeM Ha 10 HEKOTOPOE YMC0, TO BCe LUMdpbl B NO3ULUMOHHOM NPeACcTaBNeHUN 3TOro
yucna CABUraloTCa Ha OfHY MO3ULMIO BNEBO, @ NocnesHel ctaHoBuTcs umdpa 0. Ecnm
Tenepb K 3TOMY BbIpa)KeHMIO NpnbaBnTb YMCO He b6orbluee 10 (0CTaTOK OT AeneHUst
Ha 10 yA0BNEeTBOPSIET 3TOMY YC/I0BMIO), TO TaKOe YMCO0 NPOCTO AOMULIETCS BMECTO
nocneaHei uudpsbl 0. Mocne Toro kak U3MeHEHO 3HaYeHUe NEPEMEHHON res, KOMaHAOM
n/=10 NepeMeHHOW n NpUCBaMBaETCs pe3ynbTaT LeSIOUUCIIEHHOrO AeNEHNs TEKYLLEro
3HaYeHusl NepemMeHHON Ha 10. JTa onepauus Ha MpaKTVMKe O3HayaeT oTOpackiBaHWe
nocneaHen ungpbl B 3Ha4YEHWU nepeMeHHo n. MocneaHel CTaHeT Mpeanoc/ieaHss
umdpa, KoTopast Ha cneaylolleit utepaunn byaet nobaBneHa B KOHeL, 3HAYeHMs], 3a-
MUCaHHOMO B NMEPEMEHHYIO res.

B riaBHOM MeTOz€e IPOTPaMMbI CO3/aeTCst 0OBeKT obj Kiacca MyClass ¥ M3 HETO Bbl-
3BIBAIOTCA OTKPBITBIE METOBI set () m show().
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HA 3AMETKY

MeTogpl set() 1 show() onucaHbl co cneuncdukaTopom foctyna public. Heobxoau-
x MOCTU B 3TOM HET, 1 MOXHO 6b1110 Bbl He yKa3blBaTb crieLudrkaTop A40CTyna COBCEM —
B 3TOM C/lyyae MeToAbl 6bin Bbl OTKPbITEIMK. TO eCcTb B Java No yMOM4YaHuio Mnons
¥ MeTOAbI SIBNSOTCS OTKPbITBIMU. Mbl MCMONb30Bany KloYeBOe C10BO public, YTObb
NALHUIA pa3 NOAYEPKHYTb, YTO peyb B AAHHOM Cllyyae maeT 06 OTKPbITbIX MeToAaXx.

BHOBbD 110/14ePKHEM, UTO B METOZIE main () Heslb3s 00paTUTHCS K II0JII0 number U1 METO-
1y reverse() o0bekTa obj. [TpuurHa B TOM, UTO 9TH UYJIEHbBI Ki1acca MyClass SIBJISIFOTCS
3aKPBITBIMU (OTIMCAHBI cO cliennuKaTopoM private). B mporpamme ucmosib3oBan
CIeIYIONTNI TIOJIXO: TOCTYII K 3aKPBITBIM YJIEHAM OCYIECTBIISIETCS] Yepe3 OTKPBIThIe
Metozibl. Ha mepBbiil B3I/, JaHHBINA CIIOCO0 pean3aliii KJIacca MOKET MOKa3aThCst
HEJIOTUYHBIM U Hey7_106HbIM. IIpencraBum, ofHAKO, CUTYAINIO, KOT/IA HEeoOXO0UMO orpa-
HUYUTH U YETKO PErJTAMEHTHPOBATD OMEPAIlUH, OMYCTUMBIE C TTOJISIMU Kracca. CaMbrit
HaJIE’KHBII CIIOCOO JJIs 9TOTO — CIENIATh TOJIst 3aKPBITHIMHU, & JIJISI IOMYCTUMBIX Ofleparuit
Ha/l MTOJIAMU IIPEAYCMOTPETD OTKPBITHIE METO/IbI. B kauecTBe aHasornmu MO;KHO TIPUBECTH
YepHbIIi AIUK: BHyTPEHHEE COAEPKIMOE SAIHUKA — 3aKPBIThIE WIeHbI Kiacca. OTKPBITbIE
METO/IbI — PbIYaKKH, KOTOPbIE ITO3BOJIAIOT 3allyCKAaTh BHYTPEHHNE MEXaHNU3MDbI. Yro He
PELyCMOTPEHO KOHCTPYKITHEH, BBITIOJHEHO OBITh He MOKET. TaKOM MOAXO0/] O3BOJISIET
co3/1aBaTh O6E30MACHBIE U HAJIEIKHbBIE KOJBI 1 IMUPOKO UCIIOIb3YeTCs Ha TIPAKTHKE.

KnoueBoe cnosBo this

[anbine ciaenyer HerepeBoUMas UTPa CIOB
C UCIIOJIb30BAHNEM MECTHBIX UTMOMATUIECKITX
BbIpaKeHUH.

us x/¢ «bpunnuanmosas pyxa»

HepeaKo B IIponecce olmnmcanmnsAa METO/10B B KJlacCe HEO6XOLII/IMO ABHO COCJIaThCA Ha 00b-
€KT, U3 KOTOPOTO 6leeT BbI3bIBATbCA METO/I. HpO6]I€Ma B TOM, 4TO KOIr/la OIIMCbIBACTCA
METO/, obbeKTa CIIe HE CYHIECTBYET B IIPUHITAUIIC. VmenHo B Takux CJIydasix U NUCI10JIb-
3YETCA KJI04Y€eBOE CJI0OBO this, KOTOPOE SABJIACTCA CTaH,ZIapTHOfI CCBLIKOM Ha 06'[)8KT, ns3
KOTOPOTO BbI3bIBAETCA METO/I.

HA 3AMETKY

EcTb ele oanH cnocob Mcnonb3oBaHUs KIHOUEBOro cloBa this — B c/iydae, Koraa
B Tesle OAHOW BepCUM KOHCTPYKTOPa HY)XXHO BbI3BaTb APYryl0 BEPCUIO KOHCTPYKTOPA.

B MIPEAbIAYIINX IIPUMEPaX CCbIJIKM Ha YJIEHBI KjlaCcCa B T€J€ METO/I0OB 3TOI'O K€ Kjlacca
BBIITOJIHAJIMCH ITPOCTBIM YKa3aHUEM MMEHN COOTBETCTBYIOIIETO YJICHA. Ho B I[eI'?’ICTBI/I-
TEJIbHOCTU 9TO yIIPOIIECHHAA (bopMa cuHTaKcuca. K HecTaTUdecKuM 4aeHam HYKHO 06-
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pammarhcst ¢ ykazanueM 00berTa. [IpocTo KOria MbI OTIUCHIBATIA METOIBI B KITACCE, TAKOTO
06beKTa He OBLIO T MBI TIOTILITH ITPOCTHIM (HO 3aKOHHBIM ) TyTeM. OIHAKO TaK TOCTYTIATh
yaaercda He Bcerga. Hamnpumep, Bo3aMoskHa cieayiolias cCUTyalus: apryMeHT MeTo/ia
MMeeT TaKoe JKe HazBaHue, 4To U 1moJie. ITo caMo 1o cebe koppekTro. Ho B Java ecthb
[IPABUJIO: B CJIy4ae COBIIQJICHUS HA3BaHU 110JIEH U JIOKAJIbHBIX TIepeMEHHBIX JIOKAJIbHbIE
MepeMeHHbIe UMEIOT MPUOPUTET. APIYMEHTBI UMEIOT CUJTY JIOKAJTHHBIX MEPEMEHHbIX.
[ToaToMy ecyi B Tesle METO/A YKA3aH COOTBETCTBYIOMNHN HAeHTH(HUKATOD, TO OH OyIeT
OTOXKIECTBISITHCS C APTYMEHTOM METO/IA, & He ¢ ToJ1eM. dT0ObI 060PaTUTHCST K TIOJTIO, TTPH-
JleTCs UCII0JIb30BATD KJIIoueBoe ¢J10BO this. IIpumep npusesien B iuctunre 4.4.

JlnctuHr 4.4. Ucnonb3oBaHue ccbiiku this

class MyClass{
// Mone knacca:
char symb;
void set(char symb){
// Wcnonb3oBaHue ccbinku this:
this.symb=symb;

¥
void show(){
System.out.println("CumBon: "+symb);
b
}

// TnaBHbIl Knacc:
class Demof{
public static void main(String[] args){

// Co3paHue obbekTa:
MyClass obj=new MyClass();
// Tonkw npucBauBaeTCA 3HayeHue:
obj.set(‘A");
// OTobpaxeHue 3Ha4eHUs nons:
obj.show();
// HoBoe 3Ha4veHue nona:
obj.symb="B";
// OTobpaxeHWe 3Ha4eHUs nons:
obj.show();

Hwuxe IIpeACTaBJICH PE3YJIbTAaT BbIIIOJTHEHU A ATOM IIporpaMMmbl:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 NTNCTUHIa 4.4)

CumBon: A
CumBon: B

B kmacce MyClass ectb mojie symb tuma char u aBa metojza. Metoj show() He umeer
apryMeHTOB U He BO3BpallaeT peayasrar. IIpu BbIzoBe MeTona show() oToGpaxkaercs
3HaYeHue 10Jsk symb 00beKTa, U3 KOTOPOIo BhI3bIBaeTCs MeTo/. A BOT y MeToza set()
€CTh apTyYMEHT, TIPUYeM Ha3bIBAeTCsS OH Tak ’Ke, Kak u moJie. [loaTomy B Tese MeToma
(TTpU TTIPUCBOEHWHT TIOJTIO 3HAUEHUST) MBI UCTIOJIb3YeM KOMaHIy this.symb=symb. 31ech
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WHCTPYKIHSI symb 03HauaeT oOpalieHue K apryMeHTy METO/[a, a MHCTPYKITHUS this. symb
SIBJISIETCST CCBIJIKOM Ha T10JIe.

B rnaBnoM MeTose IIporpaMMbI CO3/1a€TCA 00BEeKT KJ1acca MyClass, OJIIO obbeKTa 1pun-
cBanBaeTCd 3HaYCHUE KaK ¢ IMOMOIIbLIO MeTojla set(), TaK U qyepes MpsMYyIo CCBLIKRY,
a TaKKe OTO6pa>KaeTCH 3HaYeHMeE I10JIA.

BHyTpeHHuMe Knacchbl

A ecim Hamo Gyaer — cHOBa HOHAEM
KPUBBIM Iy TEM.

us k/p <Aiborum-66»

Buympennuii knacc — 9To Kiace, OMUCaHHbINA BHYTPH Apyroro Kiaacca. Kiace, B koTopom
00BSIBJIEH BHYTPEHHUIT KJTACC, HA3BIBAETCS BHEUHUM.

BuyTtpennuii Kacc uMeet HeCKOJIbKO 0cobeHHOCTel. BO-1IepBbIX, 4JIeHbI BHYTPEHHETO
KJIacca JOCTYITHBI TOJIbKO B IIPe/iesiaX BHYTPEHHETO KJIacca U HeZIOCTYITHBI BO BHEIIHEM
KJacce (J1axke e OHU OTKPBITBIE). BO-BTOPBIX, BO BHYTPEHHEM KJIACCE MOKHO 00pa-
HIATHCS K WIeHAM BHEIIHEro Kjacca HalpsMYIO.

HA 3AMETKY

3aeck UMeeTcs B BuAy crieaytollee. Ecnm Mbl onmcbiBaeM MeTOA BO BHYTPEHHEM Kilacce,

x TO M3 3TOr0 MeTofa MOXXHO 06palLaTbCs K NosisiM, 06bSB/IEHHBIM BO BHELLHEM Kilacce.
Ecnu Mbl onncbiBaeM METOZ BO BHELLUHEM KJlacce, TO MPSIMOro A0CTyna K MosisM BHy-
TPEHHEro K/acca OH He MMeeT (HO MOXXHO CO3AaTb 06LEKT BHYTPEHHErO Kacca 1 Yepes
HEro NonyYMTb JOCTYN K YSleHaM BHYTPEHHEro Knacca).

[Tpumep ucmonb30BaHUSA BHYTPEHHETO KJIACCa TIPUBEIEH B IUCTHHTE 4.5.

JlnctuHr 4.5. Ucnonb3oBaHue BHYTPEHHEro Kjacca

// BHewHuin knacc:
class Alpha{
// Tone BHewHero kjnacca:
int number=123;
// MeTojn BHewHero kJjacca:
void show(){
// Co3paHve obbeKkTa BHYTpeHHero knacca:
Bravo B=new Bravo();
// Bbi3oB MeToAa M3 0b6bekTa BHYTpPeHHero kaacca:
B.display();
¥
// BHYTpeHHuUit knacc:
class Bravo{
// MeToa BHYTpeHHero knacca:
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void display(){
System.out.println("Mone number: "+number);

}
}
}

// TnaBHbIA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHne obbekTa BHeWHero kjacca:
Alpha A=new Alpha();
// Bbi30B MeTofa 0bbekTa BHeWHero ksjaacca:
A.show();

PESyJIbTaT BBIITOJTHEHUA ITPOTrPaMMBbI TaKOB!:

Pe3ynbTaTt BbINO/IHEHUA NPOrpaMMbl (U3 JIMCTUHTra 4.5)
Mone number: 123

B nporpamme onricaHbl TP KJacca: BHENTHNM Kyiacc Alpha, oncaHHbIi B HEM BHYTPEH-
HUH KJacc Bravo, a TakyKe TJIaBHBIN Kyacc Demo. B kiacce Demo ormricad MeTo main(),
B KOTOPOM CO3/AeTCst 00BEKT A BHEIITHETO KJacca Alpha, 1 U3 3TOT0 0GhEKTa BHI3BIBACTCSI
meTo show().

Bo BHentneM kacce Alpha ecTb mosie number, METO/] show () 1 elile OIUChIBAETCS BHYTPEH-
HUH KJy1ace Bravo. Y BHYTpeHHEro Kjacca ecTb MeTo] display (), KOTOPBIH BbI3bIBACTCS
B MeTojie show() BHelrHero kjacca. /[yt Bei3oBa MeToza display() B MeToze show()
cosnaercst 0ObEKT B BHYTPEHHEro Kjlacca Bravo.

HA 3AMETKY

XoTs MeToa display() copMarnbHO onucaH BHYyTpU knacca Alpha (HO BO BHYTPEHHEM
Knacce Bravo), Bbi3blBaTb MeTOA display () HaNpsIMytO HEMb3st — UeHbl BHYTPEHHEro
Knacca BO BHELLHEM Knacce HEAOCTYMHbI.

Metomom display() 0T06pa>1<aeTc51 COO00IIIeHNEe CO 3HAYCHMEM T10J1 BHEIITHEro KJacca
number.

HA 3AMETKY

MocKkonbKY BO BHYTPEHHEM K/lacce A0MYyCKAETCs HENOCPeACTBEHHOE o6pameHme Kune-
HaM BHELLHEro Knacca, o6pau4eHV|e K MO0 number BbIMOMHAETCA NPOCTbIM YKa3aHUEM
€ro UMeHu.

OTMeTHM, YTO B TJTAaBHOM METO/IE TIPOTPAMMBbI MOKHO CO3/1aTh OOBEKT BHEIITHETO KJIac-
ca, HO HeJIb3sT CO3/IaTh 0OBEKT BHYTPEHHETO KIacca — 3a TpeeTaMi BHETTHETO KTacca
BHYTPEHHUI KJIACC HEOCTYTICH.
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AHOHMMHBIE 06DbEeKTbI

Kaxkas Bcrpeua! U kakas nenpusituasi!

us k/¢p <Auborum-66»

Kaxk yske oTMeganocs, Tpu co3maHnn 00bEKTOB ¢ TIOMOTITHIO OTIEPATOPA New BO3BPAITIAETCS
CCBIJIKA Ha BHOBB CO3JaHHBIN 00BbeKT. [IpesiecTb CUTYaI COCTOUT B TOM, U4TO 3Ty CChLI-
Ky HeoOsI3aTebHO MPUCBANBATH B KAUECTBE 3HAYEHST TEPEMEHHO. B Takmx crydasx
COBMIACTCS AHOHUMHDBLI 0OBeKm. [IPYyTUMIE CTOBaMIt, 0OBEKT €CTh, a TEPEMEHHOM, KOTOpast
comepskama ObI CCHITKY Ha 9TOT 00HeKT, HeT. C TPaKTHYECKON TOUKH 3PEHIST TaKas BO3-
MOKHOCTB TIPE/ICTaBIISAETCSI COMHUTENIBHO, HO 9TO TOJIBKO Ha TIepBbIii B3I Ha camom
JieJie oTpeOHOCTh B aHOHUMHBIX 00bEKTaX BO3HIKAET JI0BOJIBHO YaCTO — OOBIYHO B TEX
CUTYAITSIX, KOT/Ia 00BEKT MCTIOMB3YETC s JIUTI OIH pas. [IpocToit mprmMep MpuMeHeH st
AHOHMUMHOTO O6'beKTa NpUBEACH B JINCTUHIE 4.6.

JINCTUHT 4.6. AHOHUMHbDIN 06bEKT

class MyClass{
void show(String msg){
System.out.println(msg);

}
}

class Demo{
public static void main(String[] args){
// Wcnonb3oBaHMe aHOHWMHOrO ObbekTa:
new MyClass().show("AHOHUMHbII 06bEKT");

Huxe IIpeACTaBJIEH PE3YyJIbTaT BbIIIOJITHEHUWA ITPOTPAMMBbIL

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHrA 4.6)

AHOHUMHbIA 06bEKT

B kacce MyClass ommcan Bcero oiiH MeTO/T show() C TEKCTOBBIM aPTYMEHTOM, 3HaUY€HNe
KOTOPOTO 0TOOpaskaeTcs B 00J1aCTH BBIBO/IA.

B MeToze main() B TiaBHOM KJlacce Demo MMeeTCsI BCEro 0/lHAa KoMaH/la new MyClass().
show (" AHOHMMHBI 06bekT" ). Ee MOKHO yc10BHO pa3duTh Ha aBe yacTi. MHeTpyKImei
new MyClass() coszaercst HOBbIII 00beKT Kjacca MyClass, a caMa MHCTPYKIIMS B Kade-
CTBE 3HAUEHKS BO3BPAILAET CChLIKY Ha CO3aHHbIN 00beKT. [I0CKOIbKY CChLIKA HUKAKOI
HepeMeHHON He IIPUCBAauBAeTCs, CO3aHHbIN 00bEKT ABAsgeTCS aHOHUMHBIM. OHAKO
ATO BCE PaBHO 0OBEKT KJacca MyClass, MOITOMY Y HEro ecTh MeToji show(). VIMeHHO
OH BBI3BIBAETCS C APTYMEHTOM "AHOHWUMHbIA 06bekT". {7151 3TOTO TI0CIe NHCTPYKITNN
new MyClass() CTaBUTCHA TOYKA M YKA3bIBACTCA MMA METOJA C COOTBETCTBYIOIINM
apryMeHTOM.
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HA 3AMETKY

Mbl pacCMOTpPEeNy UCKYCCTBEHHbIV NpuMep. Ero 0CHOBHOE Ha3HaueHve — NpoumnocTpu-
poBaTb KOHLENUMIO B LiesIoM. Mbl ellie BepHEMCSl K aHOHUMHbIM 06beKTaM.

PaboTa c khaccaMm n o6bekTaMm

Tosl HUYETO HEe CMOJKEllb caeaaTb ¢ HaMH,
ITIOTOMY 4TO ThI XO4Y€lIb BCE C/I€JIaThb Cpa3y.

us k/¢p <Aiborum-66»

[lanee paccMaTpuBarOTCST HEKOTOPBIE TPOTPAMMEI, B KOTOPBIX, KPOMe TJIABHOTO KJjlacca
mporpamMMBl (KJ1acca, CoepsKaliero MeTol main()), OMMCHIBAIOTCS W UCTIOJIb3YIOTCS
JPyTHe KIACCHL.

Cxema bepHynnum

Cxemoii bepHyJiiin Ha3bIBaeTCs cepust HE3aBUCUMBIX UCIIBITAHUN, B KAK/IOM U3 KOTOPBIX
MOJXET 6bITb TOJBKO OAWH U3 IBYX Cﬂy‘iaﬁHbIX PE3yabTaTOB — UX MPUHATO HA3bIBATH
ycnexom u Heydaveri. EcTh 1Ba Ba)KHBIX MapaMeTpa, KOTOPbIE OMPEIEIISIOT BCE TPOUHe
CBOICTBA CEpUM OMBITOB: 3TO BEPOATHOCTD YCII€Xa B O/THOM OIIBITE P 1 KOJUYECTBO
OIIBITOB B CEPUMH 7. Bennuuna q= 1 - P HA3bIBAECTCA BEPOATHOCTDHIO HEY/IaYW B O/THOM
ombiTe. /locTaTOYHO YacTO HA MPAKTUKE MCIIOJIB3yeTCs caydaiiHas BeJinunHa (Ha30BeM
ee &), KOTOpasi oIpeiesisIeTcst Kak 4ncyo ycnexos B cxeme bepuysm. MaTtemaTtnaeckoe
OKUJIaHWe 9TOH cayvaitHoit Besmamabl ME = np, a nmucnepcus pasaa DE = npq. Cpennee
3HaUEHUeE [IJIST KOJMIECTBA YCIIEX0B B cxeMe BepHyJuin aBisieTcst OIleHKON MaTeMaTnye-
CKOT0 OJKUJIAHMUSI, TIO3TOMY JIJISI CXEMBI ¢ GOJIBIITNM KOJIMIECTBOM UCITBITAHUN C BHICOKOI
BEPOSITHOCTHIO KOJIMYECTBO YCIEXOB B cxeMe BepHyJum 61M3K0 K MaTeMaTHIeCKOMY
oxkuaHnio. KopeHb KBaApaTHBIN U3 AUCIEPCUU ONPeEIesiseT XapakKTepHyo 00I1acTh
pasbpoca KOJIMYEeCTBa YCIEX0B MO OTHOIIEHWIO K MATEMAaTHIECKOMY OJKUIAHIIO.

B siuctunre 4.7 npezcTaBiieH KoJ TPOrpaMMbl, B KOTOPO# /11 peayiusaiun cxeMbl bep-
HYJIJIN CO3/IAeTCA CHEeIMaIbHbIN Kiacc.

JinctuHr 4.7. Cxema bepHynim

import static java.lang.Math.*;
class Bernoulli{
// Konu4ecTBO OMbITOB (MUCMbITAHUIA) B CXeme:
private int n;
// BepoATHOCTb ycnexa:
private double p;
// Pe3ynbTaT WCNbITaHWUA:
private boolean[] test;
// MeToa ANnA onpepeneHua nNapameTpoB CXeMbl:
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public void setAll(int n,double p){
if(n>=0) this.n=n;
else n=0;
if(p>=08&p<=1) this.p=p;
else this.p=0;
test=new boolean[n];
for(int i=0;i<n;i++){
if(random()<=p) test[i]=true;
else test[i]=false;
}
¥

// TopcyeT KoO/NMYecTBa YyCNexoB:
private int getval(){
int count,i;
for(i=0,count=0;i<n;i++){
if(test[i]) count++;

return count;

¥

// OTOobpaxeHMe OCHOBHbIX XapaKTepUCTUK:

public void show(){
System.out.println("CTATUCTUKA AN CXEMbl BEPHY//IN");
System.out.println("UcnbiTanuini: "+n);
System.out.println("BepoaTHocTb ycnexa: "+p);
System.out.println("Ycnexos: "+getVal());
System.out.println("Heyaay: "+(n-getval()));
System.out.println("MaT. oxupaHue: "+n*p);
System.out.println("OTknoHeHue: "+sqrt(n*p*(1-p)));

}

}

class Demo{

public static void main(String[] args){
// Co3paHune obbekTa:
Bernoulli obj=new Bernoulli();
// OnpepeneHne KonW4yecTBa WUCMbITAHWNA
// W BEpoOATHOCTM ycnexa:
obj.setAl1(10000,0.36);
// OTobpaxeHue pesynbTaTa:
obj.show();

B kuacce Bernoulli o6bSIBISETCS HECKOJIBKO MOJIEH 1 METOMOB. 3aKPHITOE TEJI0YUC-
JIEHHOE T10JIe n IIPeiHa3HAvYeHO [IJIs 3aIllMCH KOJIMYecTBa UCIbITaHui B cxeme Bepmyii-
Jii. 3aKpbIToe 110Jie p TUIa double COAEPKUT 3HAUYECHUE BEPOATHOCTU ycIleXa B OJJHOM
ucnbiTanuu. [1oJis crenuanbHo 0ObIBICHBI KaK 3aKPHITBIE, TIOCKOJIbKY WX U3MEHEHUE
BJIeUET 32 OO0 H3MEHEeHMe BCell CTATHCTUKH, CBSI3aHHO# co cxeMoit Bepryiimn. YTobbr
HeJIb3s1 OBLIIO0 UBMEHSTH 3HAUEHUS MOJIEil HE3ABUCHMO OT IPYTUX TAPAMETPOB, HTU TIOJIsST
1 GBLJIM 3aKPBITHL. JTO JKe 3aMeUaHie OTHOCUTCS K 3aKPBITOMY TI0JII0 test. [Tose sBJist-
€TCS CCBIJIKOM Ha MAaCcCUB C aJIeMeHTaMM TUIIa boolean (3HavyeHUe true COOTBETCTBYET
yCIIeXy B COOTBETCTBYIOIIEM OIIbITE, a Hey/laue COOTBETCTBYeT 3Hayenue false). Jlanubiii



PaboTa c knaccaMmm n obbekTaMm 165

MacCUB IpeCTaBIsgeT coboii pesyibraT cepun ucnbitanuii. Ero pasmep onpenensercs
3HaYEHUEM TI0JIS n. 3aT0JHEHIE OCYIIECTBIASIETCS C YIeTOM 3HAYeHUS T0Ji4 p (TI09TOMY
TP USMEHEHNU XOTA 6bI OZHOTI'O U3 3TUX noJieit JOJIZKEH 6bIJI 6bI N3MEHUTHCA U MaCCHUB,
Ha KOTOPBIH CChlTaeTcs mepeMeHHast MaccuBa test).

Cosznanue 1 3aroTHeHEe MAacCHBa PeaJn30Balbl yepe3 MeTol setAll(), y KOTOPOro jiBa
apryMeHTa: IePBbIN 11eJI0YMCICHHBIN apryMeHT onpe/iesigeT 3HaueHue MoJIs n,  BTOPOit
apryMeHnT tura double ompezesder 3nadenue 1o p. [Ipu npucsanBanun anayenuii
MOJISIM [IPOBEPSIETCS YCJA0BUE, TOMAJAIOT JIU MepeJaHHble METOLY apryMEeHTBI B /[a-
MAa30H JOTMYCTUMBIX 3HAYEHUIT. J[JIs1 KOJMMUecTBa UCTIBITAHMIT 3HAUCHUE JIOJIKHO OBITH
HEOTPHUIIATETIBHBIM, a /I BEPOATHOCTH YCIIEXa B O/IHOM OITBITE 3HAYCHUE JTOJIKHO OBITh
HEOTPUIIATEIbHBIM 1 He JIOJIKHBI IIPEBbIIATh eZAnHUILy. Ecsin 1anHble KpUTepuu He co-
GITIO/IATOTCST, TO COOTBETCTBYIONIEMY MOJTIO TIPUCBAMBACTCS HYJIEBOE 3HAUCHUE.

[Tocse Toro Kak 3HAUEHWS TOJISIM N U p TIPUCBOEHBI, KOMaH/ION test=new boolean[n]
CO3/1a€TCA MaCCUB HYKHOT'O pasMepa U CChLJIKA Ha HErO IIPUCBANBAETCA B KQ4eCTBE 3Ha-
YEeHUS MOJTIo test. 3aoTHeHe MacCUBa PEATM30BAHO MTOCPEICTBOM OITEPATOPA TIMKJIA.
[Ipn 3amosHeHNN 371IeMEHTOB MacCUBa MCTIOJb30BAH METO/I /71 TEHEPUPOBAHUS CJTY-
YalfHBIX 9mces random() u3 Kiacca Math. MeTo s Bo3BpamnaeT rneeBocayqaiiHoe Yo
B Anamnas3oHe oT @ 710 1. [IpaBuso 3amosiHeHNsT 31eMeHTOB MacCrBa CJeIytomiee: ecan
CT€HEePUPOBAHHOE YUCJIO HE IIPEBbIIIACT 3HAYEHUSA 10JIA p, 9JIEMEHTY IIPUCBANBAECTCA
3Ha4YeHue true, B TPOTUBHOM ciaydae — 3HadeHne false. [lockombKy TeHepupyembre
METOZOM random() 3HAYEHU PABHOMEPHO paclipe/lesIeHbl B MHTepBaJse oT @ 110 1, sJie-
MEHT MaccuBa test IpUHMMAET 3HAUYCHUE true ¢ BEPOATHOCTBIO p U 3HaueHue false
C BEPOSATHOCTDIO 1-p, Yer0 MbI 1 JJ0OUBAJIHC.

BossparaembiM 3HaueHreM MeToj/ia getVal() ABJsIeTCs 11eJI0e YUCJI0 — KOJUYeCTBO
ycnexoB B cxeme bepuyuu. [logcuer BoeinosHsIeTcs 1o ajieMeHTaM Maccuba test. Pe-
3YJIBTAT 3AMUCHIBAETCS B JIOKATBHYIO IepeMEHHYIO count. [lepebupaiorest Bee aieMeHThI
MaccuBa test; ecju 3HaUEHUE dJIeMEHTa PaBHO true, TO 3HAYEHUE TTEPEMEHHON count
yBesqmuuBaercs Ha eunnity. [locse 3aBepiiieHus ornepatopa IMKJIa 3HaYeHUe epeMeH-
HOH count Bo3BpalaeTcs B KauecTBe pe3yJbraTa MeTo/1a.

Meto getVal() 3aKpBITBIH 1 BBI3BIBAETCS B OTKPBITOM MeTozie show( ). MeTozom show()
BBIBOJINTCS TPAKTUYECKU BCS TI0JIe3Hast THMOPMAIU OTHOCUTETHhHO CXeMbl bepHymm.
B wacTHOCTH, 0TOGPasKaeTcsl KOJIMYECTBO MCIBITAHWI, BEPOSITHOCTD yCIIeXa B OJHOM
WCIBITAHUH, [IOJICUUTHIBAETCS KOJIUYECTBO YCIIEXOB B CEPUU, BBIUUCIISAETCS KOJIUYECTBO
Hey/Jlay, a TakyKe MaTeMaTU4eCKoe OKUIaHne U CTaHapTHOE OTKJIOHEHUE.

B rmaBHOM MeToOjie TporpamMMBbl KOMaHI0# Bernoulli obj=new Bernoulli() co3maercs
00BeKT obj Kmacca Bernoulli. Komanmoiiobj.setA11(10000,0.36) 3alI0IHSIIOTCS IO
00BEKTa, @ KOMaH/IOH obj . show() oTOGpakaeTCst Pe3yJIbTaT — HAlpUMeEp, Tak:

Pe3ynbTaTt BbINOMIHEHUSA NPOrpaMMbl (U3 JIMCTUHTra 4.7)

CTATUCTUKA AN CXEMbl BEPHYNIU
McnbiTaHuii: 10000
BepoATHOCTb ycnexa: 0.36
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YcnexoB: 3577

Heypauy: 6423

MaT. oxupaHue: 3600.0
OTKknoHeHune: 48.0

EnuncrBenHbii ¢r1ocob MOIyduTh ZOCTYI K IIOJISIM Kaacca Bernoulli 11 M3MeHeHuUsT
X 3HAYEHUI COCTOUT B BbI30Be MeTo/1a setAll (). Takoii moaxo feaeT HeBO3MOKHBIM
HECAHKITMOHWUPOBAHHOE N3MEHEeHNe 3HAUYE€HUIT TTOJIeil.

MaTtemaTtuueckue (pyHKLUMN

B Java ocnoBuble MaTemMaTrueckue PYHKIMN PEAIU30BAHDBI C TOMOIIBIO CTATUYECKUX

MeTo/I0B KJjiacca Math. Hezocraiotie pyHKIIMM MOXKHO OIUCATH CAMOCTOSTENbHO (JIUC-
TUHT 4.8).

JiuctuHr 4.8. MatemaTnueckue byHKUUM

// Knacc c peanusauuen maTeMaTUHECKUX GYHKLUA:
class MyMath{
// TpaHuua WHTepBana ANA pa3noxeHua B paja dypbe:
static double L=Math.PI;
// SKCnoHeHTa:
static double Exp(double x,int N){
int i;
double s=0,q9=1;
for(i=0;i<N;i++){
s+=q;
q*=x/ (i41);

}
return s+q;
¥
// Cunyc:
static double Sin(double x,int N){
int i;
double s=0,q9=X;
for(i=0;i<N;i++){
S+=q;
g*=(-1)*x*x/(2*i+2)/(2*1+3);
¥
return s+q;
}
// Kocunyc:
static double Cos(double x,int N){

int i;
double s=0,qg=1;
for(i=0;i<N;i++){
S+=q;
q*=(-1)*x*x/(2*i+1)/(2*i+2);
¥

return s+q;
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// OyHKkums bBeccens:
static double Bessell(double x,int N){
int i,
double s=0,q9=1;
for(i=0;i<N;i++){
s+=q;
q*=(-1)*x*x/4/(i+1)/(i+1);
¥
return s+q;
¥
// Pap Oypbe no cuHycam:
static double FourSin(double x,double[] a){
int i,N=a.length;
double s=0;
for(i=0;i<N;i++){
s+=a[i]*Math.sin(Math.PI*x*(i+1)/L);
¥
return s;
}
// Pap Oypbe MO KOCUHyCaM:
static double FourCos(double x,double[] a){
int i,N=a.length;
double s=0;
for(i=0;i<N;i++){
s+=a[i]*Math.cos(Math.PI*x*i/L);
¥
return s;
¥
¥
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
System.out.println("MNpumepbl BbluMCNeHUA:");
// Bbl4MCNEHMEe SKCMOHEeHTbI:
System.out.println(
"exp(1)="+MyMath.Exp(1,30)
)
// BblducneHne cuHyca:
System.out.println(
"sin(pi)="+MyMath.Sin(Math.PI,100)
)
// BbldMCneHne KocuHyca:
System.out.println(
"cos(pi/2)="+MyMath.Cos(Math.PI/2,100)
)
// BblducneHune ¢yHkummn beccena:
System.out.println(
"JO(mul)="+MyMath.BesselJ(2.404825558,100)
)
// BblducneHune kosppuumeHTtoB AnA paga Oypbe
// Bna oyHkuumM y(x)=x:
int m=1000;
double[] a=new double[m];
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double[] b=new double[m+1];

b[@]=MyMath.L/2;

for(int i=1;i<=m;i++){
a[i-1]=(2*(i%2)-1)*2*MyMath.L/Math.PI/1i;
b[i]=-4*(i%2)*MyMath.L/Math.pow(Math.PI*i,2);

¥

// Bbl4McCneHue 3HayeHus oOyHKuuM y(X)=x

// 4Yepe3 cuHyc-pag Oypbe:
System.out.println("2.0->"+MyMath.FourSin(2.0,a));
// Bbl4MCneHue 3HayYeHus oOyHKuuM y(X)=x

// 4Yepe3 kocuHyc-psag Oypbe:
System.out.println("2.0->"+MyMath.FourCos(2.0,b));

B mporpamme omucsiaetcst kiace MyMath, B KOTOPOM OOBSIBIIEHO HECKOIBKO CTATHYECKUX
MeTo10B. C UX TIOMOIIBIO PEATU3YIOTCST MaTeMaTiHueckue (hyHKITUU [T BBIYUCTEHUS
9KCITIOHEHTHI, KOCHHYCa U CHHYCa, a Takxke GyHKINN beccerns HyneBoro nHaekca. Bo
BCEX MEPEUNCICHHBIX CJydasiX JIJIsi BBIYUCIEHWS] 3HaYeHU (DYHKITUI MCTIOJB3YeTCS
pan Tetinopa. Kaskaprit MeTo1 UMeeT 110 /1Ba apTyMeHTa: IePBbIH apryMeHT Thta double
orpeJiesisieT HeTIOCPEICTBEHHO apTYMEHT MaTeMaTHIeCKOM (DYHKITIH, 2 BTOPOH 11eJI0UC-
JIEHHBII apTyMEHT OIpe/iesIsieT KOJMIECTBO ciaraeMbIX B psizie Teilmopa, Ha OCHOBaHNUN
KOTOPBIX BBIUMCIIsIeTCST (DYHKIMS. /{7151 9KCTIOHEHTHI UCITOJIb30BAH PSIJL
N ..k
exp(x) ~ zx_
i k!

CI/IHyc 1 KOCMHYC BbIYUCJIAIOTCA COOTBETCTBEHHO 110 (l)OpMy]IaM

] N N (_1)kx2k+1
S 2

N (_1\k 42k
cos(x)z;%.

s dynkuun Beccensd HyneBoro nujexkca NCHoJIb30BaH P/l

o)
]o(x)zgéw-

KpOMe ITUX (byHKuI/IfI, B KJacce MyMath ompeesieHbl METO/IBI JJI BBIYUCIEHUA PAIOB
Dypoe 110 6a30BbIM byHKIUsIM sin(nnx/L) (Meton FourSin()) u cos(mnx/L) (Merox
FourCos()). B wactHocTH, y MeTo/ia FourSin() /iBa apryMeHTa: 1epBblii — 3TO Iepe-
MeHHasl X Tuna double, BTOpOil — MaccuB a ¢ ajeMeHTaMu Tuna double. B xauecTse
pesyJibrara METOZLOM BO3BpalLaeTCa CyMMa Buja
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Y . [mej
> a,  sin| —|
n=1 L

3nech epes a, 0603HAUEHbI ITEMEHTHI MACCHBA a, BEPXHSST TPaHuiia cyMMbl N ompe-
JIeJISIeTCS TI0 KOJIMYECTBY 9JIEMEHTOB 9TOTO MaccuBa (KomaHzia N=a.length), a cama
CyMMa SIBJISIETCST PAsJIoKeHeM B psift (OepeTcst KOHEUHOE KOJHUUECTBO CJIATaeMbIX PSI/Ia)
Ha WHTEPBaJe OT 0 /10 L HeKOTOPOoit (hyHKIMK ¢ KoahGuimeHTaMu pasaioKeHus, 3amm-
CaHHBIMU B MaccuB a. [TapameTp L 0OBsIBIIEH B Kitacce MyMath Kak cTaTHYECKOE TTOJIE CO
3HadyeHueM Math.PI.

Hamomuuwm, uto pasnoxenuem pynkiuuu y(x) B psaa Oypbe 1o cuHycaM Ha HHTEPBae
ot 0 710 L nasbiBaeTcst GeCKOHEUHAsA CyMMa

< . [ mnx
y(x)= Zyn SIH[TJ'
n=1
KoadduimenTtsr paszioxeHus pacCUnTbhIBAIOTCS TaK:
= gj (x)sin T
Y, 2 Y I ‘

Iror psan gaet 3navenve Gynxiun y(x) npu 0 < x < L. Ananoruuno, psgom DOypbe 1o
KocuHycaM s pyHKImn y(x) Ha nnrepsasie ot 0 10 L HasbiBaeTcst OeCKOHEYHast CyMMa

& X
y(xX)=y,+ .y, COS(T)-
n=1
KoaddurmenTer pasioxenus rpu n > 0 Takue:
= gj (x)cos T\ dx
Y, 2 Y I .
[Tpu n = 0 koahbUTIMEHT BHIYUCASIETCS TaK:

1 L
h=T { y(x)dx.

ITOT psji TakKe jlaet 3HadeHne dpyHkimn y(x) npu 0 <x < L.

HA 3AMETKY

MpeacraBneHve dyHKUMK B BuAe psiga Oypbe 4acTo UCMOosb3yeTCsl B MaTeMaTUYECKOM

x (v3mnKe, HanNpumep, Npu peLleHnn 3aaay TennonpoBoAHOCTU. C MPaKTUYECKOW TOUKK
3peHus 3aa4a CBOAUTCS K BbIYMCIEHUIO KO3GhdPULIMEHTOB pa3noxeHns. Ecnmn koaddu-
LIMEHTbI Pa3NoXeHWs U3BECTHbI, TO, BLIYUCAMB psif, Mo 6a3UCHBIM (YHKUMSAM, NOyYaem
3HayeHve ans GyHKUMM (NpUBAVKEHHOE, MOCKOSbKY PSA BbIMUCISETCS MO KOHEYHOMY
KOMMYeCTBY Cnaraembix).
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B rmaBHOM MeTOie TpOTpaMMBI B KJ1acce Demo TIPUBOASATCS TIPUMEPDI BBIYUCIEHUH € UC-
MOJIb30BaHUEM OIMMCAHHBIX B Kj1acce MyMath craTnyecKux MeTo10B. HpI/IBOZ[I/IM OJ/IH U3
IPUMEPOB:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 IMCTUHTra 4.8)
Mpumepbl BbIYUCNEHWUIA:

exp(1)=2.7182818284590455
sin(pi)=2.4790606536130346E-16
cos(pi/2)=4.590388303752165E-17
Jo(mul)=-1.5793881580131606E-10
2.0->1.9996438367829905

2.0->1.999999349096476

IKCIOHEHTA BEIYUC/ISAETCS C AMHUYHBIM IIEPBLIM apI'yMEHTOM, 4TO II03BOJISIET [TOJIYYUTh
OIIEHKY JIJIST IOCTOSTHHOW Jityiepa e = 2,7182818284590452.

HA 3AMETKY

BbluncneHHoe B nporpaMMe 3HayeHue ans MOCTOSIHHOM 3171nepa OT/INYaETCA OT TOYHOIro
JIMWb B NOCNEAHEM 3HAKeE.

Jl71s1 BBIYMCITIEHNsT CUHYCa B Ka4eCcTBe TIePBOTO apTyMeHTa YKa3aHOo 3Ha4YeHue Math.
PI, a P BBIYHMCJACHUN KOCHHYCA TIEPBBIM aPTYMEHTOM COOTBETCTBYIOIIETO METO/IA —
3HaveHue Math.PI/2. [loaToMy Kak crHycaM, TaKk M KOCHHYCAM J0JKHO BO3BPAIIAThCS
HyJieBoe 3HaueHue. TOUHBIN pe3yabraT 06eCceynBaCTCS B IAHHOM CJIYYae € IOCTATOYHO
HETIOXOH TOYHOCTBIO (/10 15 3HAKOB IMOCJIe 3aIsATON ).

Js Boruncennst hyHkiun beccestst B KadecTBe IIEPBOTO apryMeHTa YKa3aHO 3HAUCHHe
nepBoro HyJsist dynkinu beccenst W, = 2,404825558.

HA 3AMETKY

Hynamu p (n =1, 2, ...) dyHKunm Beccenst HyneBoro nHaekca Jy(x) HasblBatoTcs He-

x oTpuuaTenbHble pelleHns ypasHeHns Jy(M,) = 0. Mo3ToMy Ans ykasaHHOro aprymMeHTa
3HaueHue MYHKLMWN JOMKHO BbITb HYNEBbIM (B Npeenax TOYHOCTU BbIUUCTIEHUIA) — UTO
Mbl U HabnogaeM Mo pe3ynbTataM BbINOSHEHWUS NPOrPaMMbl.

Metomast FourSin() u FourCos() MCIOJIB3YIOTCS /7T BBIYMCJIEHNS 3HaueHns (QyHK-
nn y (x) = x B Touke x = 2. /{y1g aToro npeasaputeabHo GOPMUPYIOTCS MACCUBBI @ 1 b
¢ koaddurmentamMmu paznoskenns: GyHKIUT ¥ (X) = X B PSIJ] IO CUHYCAaM U KOCUHYCaM
COOTBETCTBEHHO. MBI HCIOJIb30BAJIN U3BECTHBIEC aHATUTUYECKHUE BbIPAXKEHUS [ KO-
abunmenTto paznoxenus atoit pyukiuu B psag Dypoe. Tax, aJist cCUHYC-Pa3I0KEHUS

K02 GUINEHTD! PA3I0KEHUSA Y, = - Ty &AW1 KOCUHYC-Pa3IOKEeHUs koabduu-
2L((-D" -1)

eHTbL Y, = 55
nn

mpun>0ny,=L/2.
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[l 3am0THEHUST MACCUBOB @ U b COOTBETCTBYIONIUMU 3HAUCHUSMU B TJITABHOM METOJIe
MIPOTPaMMbl UCIIOJIb3YeTCs oTepaTop Iuka. [locse 3amoHeHnst MacCBOB KOMaH/[aMU
MyMath.FourSin(2.0,a) nuMyMath.FourCos(2.0,b) BbIUMCIAIOTCA [Ba PA3JINYHBIX PsALa
Dypbe pis GyHKuun y(x) = X NpU 3HAYEHUH X = 2, TO €CTh B 000MX CJIy4asx TOUHBIM
PE3YJIBTaTOM ABJIAETCA 3HaYEHUE 2.

HA 3AMETKY

XenatoLme MoryT ConoCTaBUTb TOYHOCTb BbIYMCIIEHUIA 1 KOSIMHYECTBO Cllaraembix (pas-
Mepbl MAacCMBOB a 1 b), OCTaB/IEHHbIX B psifiax Dypbe 4151 BbIUMUCIEHMS STOMO pesybTaTa.

AvHaMunuyecknit cnucok u3 o6bLeKkToB

CJreytonuii prMep CBsI3aH ¢ CO3[aHIeM AMHAMITYECKOTO CIIMCKa 13 00beKToB. Kaxapiii
0OBEKT B 9TOM CIIICKE, KDOME YMCJIOBOTO MOJIsl, COAEPIKUT CChLIKY Ha CJIEAYIONIHIA OGBEKT,
a caMblil TIOCIeHUI OOBEKT CChLIAETCS Ha caMblil epBbiil. [Tpu 9TOM 00bEKTH UMEIOT
MeTOJI, BO3BPAILAONINN B KauecTBe pesyJ/ibrata 3HaueHue MoJis 00beKTa, OTCTOSIIEr0
OT TeKyIero 00bekTa (13 KOTOPOIrO BHI3IBAETCS METO/) Ha OIIPEAEIEHHOE KOJIUMIECTBO
no3utirii. COOTBETCTBYIONINI KO/ TIPE/ICTaBJIEH B JIUCTUHTE 4.9.

JICcTuHr 4.9. IMHaMMUYECKnii CnMcok 06beKToB

class MyClass{
// None pns Hymepauun o6bLEKTOB:
int number=0;
// Ccbinka Ha cnepywuwuin 06bekT:
MyClass next=this;
// MeTon ANnA co3jaHWA CNUcKa 06beKTOB:
void create(int n){
int i;
MyClass A=this;
MyClass B;
// Co3paHue cnucka:
for(i=1;i<=n;i++){
B=new MyClass();
A.next=B;
B.number=A.number+1;
A=B;
}
// NocnegHunih 0b6bEeKT cnucka
// ccbinaeTcsA Ha Ha4alibHbli:
A.next=this;
}
// MeToa pnA nony4eHuAa Homepa ob6bekTa B CruCKe:
int get(int k){
int i;
MyClass obj=this;
for(i=1;i<=k;i++){
obj=obj.next;
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}

return obj.number;

}
¥
// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// WcXoaHblih 06beKT:
MyClass obj=new MyClass();
// Co3paHue crnucka M3 YeTblpex 0b6beKkToB
// (HaYanbHblii M ewe Tpu obbekTa):
obj.create(3);
// TpoBepka COAEepPXMMOro crnucka:
System.out.println("MNpoBepka 3HayeHusa nons number");
System.out.println(
"2-1 nocne HavanbHoro: "+obj.get(2)
)5
System.out.println(
"4-i nocne HavanbHoro: "+obj.get(4)
)s
System.out.println(
"2-# obbekT nocne 1-ro: "+obj.next.get(2)

)5

B nporpamme onucbiBaetcst Kaace MyClass, y KOTOPOTO BCETO /1B ITOJIS: IIEI0UMCTIEHHOE
1oJie number ¢ HyJIEBBIM 3HAYEHUEM 110 YMOJYAHWIO 1 OObEKTHAS TepeMeHHast next
Kjacca MyClass. B 3Ty mepeMeHHY0 3aIMChIBAETCST CChLIKA HA CJAEAYIOMUN OOBEKT
criicka. 1o yMOJT9aHUIO T10JIH0 IPUCBAMBAETCS CChLIKA this (MoJie CChLIaeTest Ha CBO
cOOCTBEHHBII OOBEKT).

Jliist cosmanus crmcka oGbEeKTOB MPEyCMOTPEH MeTojl create (). MeToj He Bo3BpalaeT
Pe3yJIbTaT, a apryMeHTOM eMY IIePeJaeTCA LEeJI0e YUCI0, KOTOPOe OIpe/ie/igeT KOJIUYeCTBO
00BEKTOB, 100aBJIAEMBIX B CITUCOK. B MeTO/Ie 00BSBIISETCS IOKATbHAST IeI0UNCICHHAST
MHJIEKCHas TlepeMeHHas i, JIoKajibHas 00beKTHas IepeMeHHas A Kjaacca MyClass ¢ Ha-
YaIbHBIM 3HaUeHUEM this (CChITKa Ha 0GBEKT, 13 KOTOPOTO BBI3BIBAETCSI METOJL create()),
a TaKkKe OObEKTHASI TIePEMEHHAs B Kytacca MyClass. 3aTeM 3ayCKaeTcst OmepaTop KA,
B KOTOPOM WHJIEKCHAS TIePEeMEHHast Tipoberaet 3HadeHus OT 1 710 n (apryMeHT MeTo/a
create()). Komanoii B=new MyClass() B olepaTope IMKJa CO31aeTcs 00bEKT Kaacca
MyClass, 1 CChLIKA HA 9TOT OOBEKT MIPUCBAaNBAECTCA 3HAUCHIEM TiepeMenHoii B. Komanoit
A.next=B B 10Jie next 0ObEKTA A 3ATTHCHIBAETCS CCHLTKA Ha OOBEKT B (B TI0JIE next TEKYIIEro
00beKTa CIIMCKA 3aIIMCHIBAETCS CCHLTKA Ha CIIEY O 00BEKT CICKa). Jlasee KoMaHI0H
B.number=A.number+1 MO0 number CJIEAYIOMEr0 0GBEKTA CIIMCKA TIPUCBANBAECTCS 3HAYEC-
HIIEe, HA €IUHUILY OOJIbIIlee 3HAUEHUSI 1TOJIst number TEKYIIero oObeKTa crvcka. Hakowerr,
KOMaH/101 A=B I1epeMeHHOI1 A IPUCBAMBAETCS CChLIKA Ha CJIeAyIOHii 00beKT crincka. Ha
ouepeIHON UTeparii HOBOe 3HaUeHHe IMOTydnT 1 iepeMerHas B. [Tocse 3aBepiennst ore-
paropa IMKJIa TlepeMeHHbIe A 1 B OY/IyT CChIAThCsI Ha MocaeHUI 00bekT crmcka. [Toso
number 9TOTO 0OBEKTA 3HAYCHIE YrKe TPUCBOECHO (TIPU BBITIOJHEHIH OIIepaTopa IIKJIA).
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OcTanoch TOTBKO TPUCBOUTD 3HAUEHUE €T0 TTOJTI0 next (10 YMOIYaHUIO TTOJIe next cchlia-
ercst Ha CBOI ke 00beKT). HoBoe 3HaueHHe TI0JTI0 IPUCBAMBAETCSI KOMAH/IOM A. next=this.
B pannom ciyudae this — 210 ceblika Ha 00beKT, U3 KOTOPOro BbI3bIBAJICS METOI create( ),
TO €CTb CChUIKA Ha HaYaIbHBII 00beKT crincka. Takum 06pasoM, CIIMCOK CO3/IAH.

Merton get () Bo3BpaliaeT B KauecTBe pe3yJbTara IeJIoYUCAeHHOe 3HaYeH e 1o number
06BEKTa, KOTOPBIIT OTCTOUT B CIIMCKE HA YKa3aHHOE KOJMYECTBO TTO3UIUH (apTyMEHT Me-
TO/IA) TIO OTHOIIEHWIO K 0GBEKTY, U3 KOTOPOTO BBI3BIBAETCSI METOI. [10CKOIBKY OOBEKTHI
B CITHCKE CCHITAIOTCST JIPYT Ha IPYTa IIUKINYECKY (TTIOCACTHIH 0OBEKT CChIIIAETCsT Ha Tiep-
BBIiT), apryMeHT MeTO/Ia get () MOJKET OBITH OOJIBIIIE, YeM KOMHUYECTBO OOBEKTOB B CIIUCKE.
AJITOPUTM BBITTOJIHEHUS METO/IA IOCTATOYHO ITPOCT: B METO/IE 3AILyCKAETCS OIIepaTop IUKJIA,
B KOTOPOM KOMAaH/IO! obj=obj.next B JIOKaIbHYIO OOBEKTHYIO IIEPEMEHHYIO 0bJ 3aIIKChI-
BAETCSI CCHLITKA HA CJACAYIONUE 0ObEKT CIUCKa (HATIOMHUM, 9Ta CChIIKA XPAHUTCS B TIOJIE
next). [Tocsie 3aBepiienus oneparopa IUKIA IIepeMeHHas obj cCbllaeTCd Ha HYKHBIH
00beKT. B KauecTBe pesybraTa BO3BPAIAETCst TI0JIe number aTOTO 06BEKTA.

B rmaBroM MeToIe TTpOTpaMMBI B KJTacce Demo KoMaH /101 MyClass obj=newMyClass () co3-
naercs 6a30Bbli HaUAIbHBIN 00BEKT. 3aTeM KOMaHI0ii obj . create(3) co3aercs ClUCOK
00BEKTOB (BCEro YeThipe 06bEKTa — OINH HauaJIbHBIN U €Ille TPY K HeMY JT0OABJISIFOTCS ).
IToste number HauaIbHOTO OOBEKTA UMEET MO YMOJTUAHUIO 3HAUCHHE 0, a Y CIICAYIOIINX
B CIIMCKE OOBEKTOB 3HAYEHUsI 10JIeii number paBHbl 1, 2 1 3. TTociie 5TOro HeCKONbKIUMU
KOMaH/IaMH BBITIOJTHSIETCST TPOBEPKA CBOICTB CO3MaHHON CTPYKTYphl 06beKTOB. B pe-
3yJIBTaTe BBIIIOJHEHUS IIPOIPAMMBIL II0JIyYaeM CJIeLyIOLee:

Pe3ynbTaT BbINOJIHEHUA NPOrpaMMbl (M3 NCTUHIa 4.9)

lpoBepka 3Ha4veHuA nona number
2- nocne Ha4vanbHoro: 2
nocne HavanbHoro: O

4-
2-ii 06bekT nocne 1-ro: 3

]
]
B yacrHocTH, KOMaH/I0i1 obj.get(2) Bo3BpallaeTcs 3HaYeHKe 110Jis number 0ObEKTa,
CMEIIEHHOI0 OT HayaJIbHOTO 0ObEKTa Ha JBe IO3UIUH, TO eCTh 3HaueHue 2. Komanaoi
obj.get(4) Bo3BpallaeTcs 3HaYeHUE 0t number 00bEKTa, OTCTOSIIErO OT HA4aJIbHOIO
Ha 4 mo3uiun. Ha 3 mo3uiinu oT HayaJbHOTO pa3MelleH MOCaeIHUI 00DBEKT B CIIMCKE.
ITOT 0OBEKT CChLIAETCs Ha HaYalbHbI 00beKT. I109TOMY B pesyJibraTe BbIIIOJHEHMS
KOMaH/Ibl obj.get(4) BO3BpalllaeTCs 3HAYEHKe 110JIs number HAYaJIbHOTO 00bEKTa, TO
ecTb 3Hauenne 0. Hakoner, KoMaH0M obj . next.get(2) Bo3BpaIaeTcs 3HaYCHUE OIS
number 00beKTa, CMELIEHHOT'O Ha JIBE O3UIIUK OT 00BEKTa, CChLIKA Ha KOTOPbIIL 3arncana
B 110Jie next 0O6beKTa obj (HayaabHBIIH 00BEKT). DTO TPETUI 0OBEKT 110C/Ie HAYalbHOTO.
CoOTBEeTCTBEHHO, PE3YJIBTATOM KOMaH/IbI SIBJISIETCS 3HAUEHUE 3.

Pa6ota c MaTpuuammu

B suctunre 4.10 mpuBeieH IPOCTON MPUMED MTPOTPAMMBI, B KOTOPOU /It PabOThI
€ KBaJpaTHbIMU MaTpULlAMU CO3/aeTcs cllellualbiblil Kiace. B aToM Kiacce npepy-
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CMOTPEHBI METO/IbI /I/ISI BHITTOJTHEHUSI TAKUX OTIepalliii, KaK BbIUMCJIEeHNE leTePMIUHAHTA
(ompenenuTesist), TPAHCIIOHMPOBAHNE MATPUIIBI, BBIUNCAEHUE cefla MaTPHUIbl (cymMma
JIMATOHATBHBIX HJIEMEHTOB), 3AIIOJTHEHIE MATPUIIB YUCTAMU B PA3JIMUHBIX PEKUMAX,
BBIBOJI 3HAUEHWH MaTPUIIBI HA 9KPaH.

JinctmHr 4.10. PaboTta c kBagpaTHbIMM MaTpuLamMm

class Matrix{
// Pa3mep maTpuupi:
private int n;
// Ccbinka Ha [ABYMEpHbIi MaccCuB:
private int[][] matrix;
// MeToa AnA cO3AaHMA MaTpULbl:
void create(int n){
this.n=n;
matrix=new int[n][n];
}
// MeToa AnA 3anosHEHUS MaTpuupl
// cnyYaiHbIMU YucCnamm:
void rand(){
int 1i,3;
for(i=0;i<n;i++){
for(3=0;j<n;j++){
matrix[i][j]=(int)(Math.random()*10);
}
¥
¥

// MeToA ANA 3aronHEHWA MaTpuubl OLHUM YUCJIOM:
void value(int a){
int 1i,3;
for(i=0;i<n;i++){
for(j=0;j<n;j++){
matrix[i][j]=a;
}
}
¥

// MeToa ANA UMKAMYECKOrO 3anoJIHEHUA MaTpuupl
// nocnepnoBaTenbHOCTbH LGP :
void digits(){
int 1i,3;
for(i=0;i<n;i++){
for(j=0;j<n;j++){
matrix[i][j]=(i*n+])%9+1;
}
}
¥

// MeTon ANs 3anofiHEHUA eAMHUYHON MaTpuLbi:
void unit(){
int i;
value(0);
for(i=0;i<n;i++){
matrix[i][i]=1;

}
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¥
// MeToa ANA BbIMUCNEHUS cnefa MaTpuubl:
int trace(){
int i,s=0;
for(i=0;i<n;i++){
s+=matrix[i][i];
}
return s;
¥
// MeToa ANA BbIMUC/IEHUS ONpefenuTena MaTpuubl:
int det(){
int D=0;
switch(n){
// MaTpuua pasmepom 1 Ha 1:
case 1:
D=matrix[0][0];
break;
// MaTpuua pa3mepom 2 Ha 2:
case 2:
D=matrix[@][0]*matrix[1][1]-
matrix[@][1]*matrix[1][0];
break;
// Mpoyne cny4am:
default:
int i,j,k,sign=1;
Matrix m;
for(k=0;k<n; k++){
m=new Matrix();
m.create(n-1);
for(i=1;i<n;i++){
for(j=0;j<k;j++){
m.matrix[i-1][j]=matrix[i][]];
¥
for(j=k+1;j<n;j++){
m.matrix[i-1][j-1]=matrix[i][]];
¥
¥
D+=sign*matrix[@][k]*m.det();
sign*=(-1);
¥
¥
return D;
}
// MeToA ANA TPAHCMOHWPOBAHUA MATpPULbI:
void trans(){
int 1i,7,s;
for(i=0;i<n;i++){
for(j=i+1;j<n;j++){
s=matrix[i][j];
matrix[i][j]=matrix[j][i];
matrix[j][i]=s;
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}
// MeToa Ans oTobpaxeHus MaTpuLpl:
void show(){
int 1i,3;
for(i=0;i<n;i++){
for(j=06;3j<n;j++){
System.out.print(matrix[i][j]+ " ");
}
System.out.println();

}

¥

// TnaBHbIl Knacc:

class Demo{

public static void main(String[] args){
// Co3paHne obbekTa:
Matrix obj=new Matrix();
// Co3paHue MaTpuubl:
obj.create(3);
// EBMHWYHaA maTpuua:
obj.unit();
System.out.println("EaMHnyHaa maTtpuua:");
obj.show();
// 3anonHeHUe OOHWM U TeM Xe YUCJIOM:
obj.value(5);
System.out.println("Bce anemeHTbl oauHaKoBble:");
obj.show();
// 3anofHeHue cayYanHbIMU YUCIaMU:
obj.rand();
System.out.println("Cny4aitHble 4ucna:");
obj.show();
System.out.println("Mocne TpaHcnoHupoBaHusa:");
// TpaHCMNOHUPOBaHWE MATpULBbI:
obj.trans();
obj.show();
// BblaucneHue cnepa mMaTpuupl:
System.out.println("Cnea maTpuupi: “+obj.trace());
// Bbl4McCneHue onpepenuTens MaTpuubl:
System.out.println(
"OnpegenuTens MaTpuubl: "+obj.det()
)5
// HoBaa maTpuua:
obj.create(5);
// 3anonHeHue nocnefoBaTeNbHOCTbH LUPP:
obj.digits();
System.out.println("MNocnepoBatensHocTb Lupp:");
obj.show();
// BbluMcCneHue onpepenuTens MaTpuubl:
System.out.println(
"OnpeaenuTenb MaTpuubl: "+obj.det()

)5
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Pesysbrat BbITIOJIHEHNST TTPOTPAMMBI TIPEJICTABIIEH HUKE:

Pe3ynbTaTt BbINOMHEHUS NpOorpaMmbl (U3 nuctuHra 4.10)

EaMHUYHAA MaTpuua:

100

0160

001

Bce 3n1emMeHTbl OAMHaKOBbIE :
555

555

AHble 4ucna:

Mocne TpaHCNOHMPOBAHUA:

857

Cnep maTtpuupl: 14
Onpefenutenb mMaTpuubl: -24
MocnepoBaTeNnbHOCTb UMdp:

OnpepenvTenb mMaTpuubl: @

OcHOBY ITporpamMMbl cOCTaBJIgeT Kiracce Matrix. Kiace peasusyeT KBaJipaTHYIO MATPUILY:
3aKPBITOE TI0JIe matrix gBJSEeTCS CCHIIKON Ha IByMEPHBIN MacCUB, KOTOPBIN OTOXKIECT-
BJIsIETCs1 ¢ MaTpuileit. JIJist yio6cTBa moJraraem, 4To 3J1eMEHThI MATPHIIBI — I[EJIbIE YHCJIA.
Ete oo 3aKkpbITOE 1IEI04KCTIEHHOE TI0JIE n OTIPe/iesisieT pa3Mep KBa[PaTHON MaTPHUIIbI
(nByMepHOTro MaccuBa). 3HAUYEHUs TOJISI N M Pa3Mep MacCuBa, HA KOTOPbIN CChLIAETCS
noJie matrix, JOJIKHBI, OUEBUIHO, U3MEHATHCS CMHXPOHHO. [loaTOMy nmanuble 1mosis 3a-
KPBITBI.

COSI[aHI/Ie ABYMEPHOI'O MaCCHUBa ITPOUCXOJUT IIPU BbI3OBE METO/1a cr‘eate( ). Metop,
nmeer L[e]IO'-II/ICJleHHbH;'I ApryMeHT, KOTOprfI OIIpe/IEJIAET pasMeP MacCHBa matrix mo
KaK/IOMY M3 IBYX NH/IEKCOB.

noaAPOBHOCTH

@ Mockonbky hopMasnbHOe Ha3BaHWe apryMeHTa MeTofa COBMajaeT C MoneM Kracca n,

npYCcBaMBaHWe 3HAYEHWsI MOS0 BbIMONHAETCS KOMaHAoW this.n=n C SBHOW CCbINKOM

Ha 06bekT knacca this. KoMaHaol matrix=new int[n][n] co3paeTcsi ABYMEPHbIN

LIeNIOYMCIIEHHBIN MacCMB, @ CCbifika Ha 3TOT MacCUB B KQUeCTBE 3HaUYeHWs NPYUCBaNBaETCS

nonto matrix. Takum o6pa3oM, TONbKO NOC/E Bbi30Ba MeTofa create() nose matrix
06bEeKTa OKa3bIBAETCS CBSI3AaHHBLIM C peasibHbIM BYMEPHbLIM MacCUBOM.
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HeckoabKo OTKPBITBIX METO/IOB KJIacca MO3BOJISIOT 3aTIOIHATH MATPUITY YHCIOBBIMU
3HaueHUsIMU. B yacTHOCTH, MeTO/| rand() TIpelHA3HAYEH JIJIs1 3ATIOJHEHUST MAaTPUITHI
CITyJallHBIMHU TIeTBIMU YncsiaMu. /11 reHeprnpoBaHMs CIy4aifHOTO 11eJI0T0 Yrca pes-
Ha3zHaueH MeTo[l random( ) U3 KJacca Math. MeToz Bo3BpaliiaeT rceBocaydaiinoe aei-
CTBUTEJIbHOEC HEOTPUIATEJIbHOE YN CJIO, HE MTPEBbINIAONIECe CAMHUITY. lIJIH BbIUUCJIEHUA
Ha ero OCHOBE 11€JIOr0 YK CJ1a UCII0JIb30BaHa KoMmaHia (int) (Math.random()*10) — 110-
JIydeHHOe B Pe3yJbTaTe BbI30Ba MeTo/1a random( ) cirydaiiHOe YMCIo yMHOKaeTcsT Ha 10,
nocJjie yero ApobHas yacth orOpacbiBaercsa (6arogapsi KOMaH/e SsBHOTO IIPUBEIEHU
THUTIOB).

Merton digits() mpenHasHaydeH s TOCTPOYHOTO IIUKINYECKOTO 3a0JIHEHNS 3JIeMEeH-
TOB MaTPHIIBI TOCIEA0BATETBHOCTHIO UMD OT 1 U 710 9. DIeMEHThI MacCHBa matrix 3a-
IMOJIHAIOTCA C IIOMOIIIBIO BJIOKEHHBIX OIIEPATOPOB IUKJIA C UCII0JIb30BAaHNEM KOMaH/(bl
matrix[i][j]=(i*n+j)%9+1.

Mertoz value() mO3BOJISET BCEM 3JIeMEHTAM MacCuBa matrix MPUCBOUTH OJTHO U TO XKe
3HaueHue (apryMeHT MeTo/1a). BbI30B 9TOTO MeTOo/1a C HyJIEBBIM apPTyMEHTOM ITPOUCXO/IAT
B Tesie MeToia unit(). B pe3ymnsraTte MaccuB, Ha KOTOPBIN CCBLTAeTCs TMoJie matrix, 3a-
TIOJTHSIETCST HYJISIMH, TIOCJIE YETO INArOHAJIbHBIM 2JIeMEeHTaM (2JIEMEHTHI C OJIMTHAKOBBIM
3HAUYEHMEM MHIEKCOB) TPUCBANBAIOTCS €IMHUYHbIE 3HAYEHNS — TTOJTy4aeTCs e[MHNIHAsT
MaTpuiia.

Mertoz trace() B KauecTBe pe3yJibTaTa BO3BpallaeT 11es10e Y1 CJI0, PABHOE CJIe/ly MaTPUILbL.
Citer MaTpUIIBI OIIpe/iesIseTCs KaK CyMMa BCeX JMaroHalbHbIX 2JIEMEHTOB (3JIeMEHTOB
C OIMTHAKOBBIMU MHIIEKCAMN ).

Mertoa trans() He UMeeT apryMeHTOB U He Bo3BpaliaeT pedyJsraT. OH UCIOJIb3yeTcs
JUIST TPAHCIIOHUPOBAHSI MATPHUIIBL [IPU BHITIOJTHEHUN METO/IA TEPEOUPATOTCS DJIEMEHTBI
MaTpHIIb, pa3MellleHHble Ha/l IIABHOM IMaroHaIbIo (BTOPOI MHEKC Y COOTBETCTBYIONIMX
AJIEMEHTOB MaccuBa 0OJIbIle TIEPBOTO WHEKca). [Ipr 3TOM BBITMOJIHSIETCS B3aUMHBII
0OMeH 3HAYEHUN HJIEMEHTOB, PACIOJIOKEHHBIX CUMMETPUYHO OTHOCUTEIBHO TJIABHON
auaronaun (y 9TUX 9JIeMEHTOB UH/IEKCDhI OTJINYAIOTCS IOPSIKOM CJIe/JOBAHM ).

CaMmblil 3HaUMTeTbHBII 1 110 00bEeMY KO/, ¥ 110 CJIOKHOCTH MeTo/ det () IpeiHasHaueH
JUISL BBIYKCJIEHUS olpeenTess MaTpuiibl. OCHOBY METO/Ia COCTaBIISIET OIIEPATOP BbIOOpa
switch() — B HeM IIpOBepsIeTCs 3HAYEHIME MOJIA N 00bEKTa, M3 KOTOPOIrO BBI3bIBAETCSI
MeTo/l. BeiziesisioTes Tpu cirydasi: KoT/ia 3HaueHue ToJIst n PaBHO 1, 2 M Bce MTpovne 3Ha-
yeHus. Pe3yJsibTaT MeTO1a 3al1ChIBAETCS B IEPEMEHHYIO D — MMEHHO 3Ta NepeMeHHas
B UTOTE BO3BpAIIAeTCs KaK Pe3yJIbTaT MeTOIa.

Ecau noste n paBHO 1, MBI MeeM J1e10 (DAKTUUECKU CO CKAISIPOM (YHMcIoM). B aTom
cJLydae 110J] ollpeiesinTesieM 11o/ipasyMeBaloT caM cKassap. [Ioatomy auis mepsoro cirydas
B ollepaTope BbhIOOpa IepeMeHHO D IpucBanBaeTcs 3HaueHne matrix[0][0] — exun-
CTBEHHBIN 2JIEMEHT MaccuBa matrix.

Ecau pasmep MaTpuirpl 0 Kaxk/0My U3 MH/IEKCOB PAaBEH 2, TO OIIPe/IeIUTeIb BEIYUCIIS-
eTcst KoMaH/[0l D=matrix[@][@]*matrix[1][1]-matrix[@][1]*matrix[1][0]. 3x1echb
YMECTHO HAITOMHUTB, YTO /LTIt MATPUILBI A pasMepom 2 Ha 2 1 aJieMeHTamMu @, (MHIEKChI 1,
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j=1,2) onpenenurerns Borancisiercs Kak det(A) = a,,a,, — a,,a,,, TO €CTh KaK Pa3HOCTb
HpOI/I3Be[[eHI/II>)I AaroHaJibHbIX 1 He[lMarOHaJIbHbIX 9JIEMEHTOB.

Ecin pazmep MaTpUITBI IIPEBBINIAET 3HAYEHUE 2, TO OMIPEAETUTETH BBIYMCISIETCS 10 Ipa-
Bty Jlamnsaca. B wacTHOCTH, ecsiit MBI IMeEM JIeJ10 ¢ KBaZIpaTHON MaTpullei A pasmepa n
C aJIeMeHTaM¥u 4, j = 1, 2, ..., 1, TO BBIPAXKEHUE JIJIST BBIYUCJIEHIST OTIPEIETUTENST MAaTPHUITBI
MOKHO 3aI1CaTh B CIEAYIONIEM BUIE:

det(4) =3 (~1)"/a, det(M®),
=

3nech matpuita MY rosrydaeTcst U3 MaTPUIlbl A BBIYEPKUBAHUEM i-if CTPOKH U j-TO CTOJIO-
1a. Matputist M® sBiistioTCst KBaIpaTHBIMU MaTpuiiamu pasmepa # — 1. Takum oGpasom,
3a/1a4a BBIYMCJIEHUS OTIPe/leTuTe s MaTPUIbl pa3Mepa 7 CBOJUTCSI K BBIYMCJIEHUIO
7 ornipefieTuTeielt MaTpuIl pasMepa n — 1. ATy IPoTIe/[ypy MOKHO MPOAOLKUTD U 110 TON
JKe CXeMe 3aMucaTh BhIPAKEHMsI 1JisI OtipeiesnTeeit marpuir MY yepes onpenenurenu
MaTpUIl pa3Mepa 77 — 2 1 Tak jiajiee — MOKa BCe He CBEIETCS K BBIUNCIEHUIO OTIPEICTTUTENS
KBaJIPaTHON MaTPUIIbI pa3Mepa 2.

JanHas cxema peansoBata B 6J10Ke default oneparopa Bbibopa switch (). Pasnoxkerue
BCeT/Ia BBIITOJIHAETCA 110 [IEPBOIi CTPOKE, TO €CThb B IIPHUBEJICHHOI Bblllie (hopMyJie 3Haue-
HUe UHJeKca i 3aUKCUPOBAHO Ha 3HAUYCHUN 1 (/1 MaccuBa matrix 3To 03HAYaeT, YTO
TIEPBBIN MH/IEKC PABEH HYJIIO).

B 6110%e default OODBABISIOTCS TETOUNCIEHHbIE HHAEKCHBIE TePEMEHHbIE 1, J 11 k, a TakKe
nepeMeHHas sign ¢ HayaabHBIM 3HaueHueM 1. [lepeMeHHast sign CIY>KUT /Ui 3aTIOMU-
HaHW 3HaKa (MHOKUTEND 1 NI -1), ¢ KOTOPBIM COOTBETCTBYIOIIEE CTaraeMoe BXOINT
B BBIPAKEHUE JIJTST OTIPENETUTEst (OH TIO0UEPEHO MEHSIETCST ). 3aTeM 0O BSIBISETCST 00D-
eKTHas IepeMeHHas m Kiaacca Matrix. JTa mepeMeHHast NCTIOTb3YeTCs TPH BEIYUCICHNN
oTpe/lenTeNell MATPHUIT MEHBITTETO panTa (pazMepa), 4eM rcxomnras. OcHoBY Ooka
default cocTaBisieT omeparop rukaa. MHaekcHast mepeMeHHast k mpoberaeT 3HaueHUsT OT
@ 110 n-1. B omeparope 1ukia KoManaa m=new Matrix() co3maeT HOBBIN 0OBEKT KIacca
Matrix, I CCBITKA HA HTOT OOHEKT MPUCBAUBAETCST B KAUECTBE 3HAYEHST TEPEMEHHOMN m.
Komannmam. create(n-1) paHT COOTBETCTBYIOIIEH MATPUIIHl YCTAHABIMBACT HA €IUHUILY
MEHBIINM, YeM PaHT MAaTPHUIIbI 00bEKTA, M3 KOTOPOTO BBI3BIBAETCST METOJI. 3aTeM 3aIly-
CKAIOTCsI BJIOKEHHBIE OTIePaTOPBI IINKJIA /TSI 3aTI0JTHEHNST MAaTPHUITHl BHOBb CO3/IAaHHOTO
06bekTa. DIeMeHTHI MATPUIIH 00HEeKTa m (TO €CTh MACCHB m.matrix) MOTyYaioTCsT U3
MAaTPHUILBI matrix, eCiu BBIYEPKHYTh CTPOKY € HYJICBBIM HHIIEKCOM U CTOJIOEI] C HHIEKCOM
k (3HaUeHMe MH/EKCHON TIepeMeHHON BHEITHETO IUKJIA).

MHupexcHast iepeMeHHast i TIepBOTO OIepaTopa MUKJa Mpoderaet 3Ha4eHus1 OT 1 710 n-1
u nepebupaer CTPOKK MaccuBa matrix (To ecTb MaccuBa this.matrix), ncIonb3yemble
IIPU 3all0JHEHNN MaccuBa m. matrix. [Ipr aToM CTPOKM MacCMBOB CMeIIeHbI Ha OJIHY T10-
3UINIO: CTPOKA C NHIEKCOM 1 MaccuBa matrix CIAYKUT [JI 3aII0JTHEHN CTPOKU C NHIEK-
coM @ MaccuBam.matrix. Ha ocnose CTPOKHU C MH/JIEKCOM 2 MacCuBa matrix 3amoyiHaeTCs
CTPOKA C MHIEKCOM 1 MaccuBa m.matrix, u Tak gajee. Yto KacaeTcst cToJbI0B, TO 10 k-TO
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HMEET MECTO OTHO3HAYHOE COOTBETCTBHUE: j-MY CTOJOIY MaCCUBa matrix COOTBETCTBYET
j-it cronber maccuBa m.matrix. lasee, k-if ctosibel; MaccuBa matrix B pacuer He TIpH-
HIMaeTcs, a Haunnas ¢ (k+1)-To cTorb11a, j-My CTOMOIY MACCHBA matrix COOTBETCTBYET
(3-1)-it crombGer maccua m.matrix. IlepeGop cTo6110B (TIpH GUKCUPOBAHHOM HHIIEKCE
CTPOKU i) OCYIIECTBJISIETCS B JIBa ATAIIA: IEPEMEHHast j CHaYasIa mpoderaeT 3HaYeH s OT
0 1o k-1, a 3atem OoT k+1 10 n-1.

ITocne 3amonnenuns mMaccuBa m.matrix KoMaHaA0#M D+=sign*matrix[@][k]*m.det()
M3MeHseTCs 3HAaUeHne rmepeMeHHol D. DTa KOMaH/a COIEPKUT BbI30OB MeTo/a det (),
HO ysKe 13 00beKTa m, a He U3 TeKyIIero o0bekTa. JpyrumMu caoBaMu, B OlpeleIeHun
MeTojia det () IPOMCXOAUT BBI3OB ATOTO Ke METO/a, HO U3 APyroro oobexTa. Takum 06-
paszoM, UMeeT MecTo pekypcus. Kpome Toro, KoMau10i sign*=(-1) MeHseTcs 3HaueHne
WCITOJTh3YEMO B KaueCTBe 3HAKOBOTO MHOKUTEJIST TIEPEMEHHON sign.

HA 3AMETKY

Moa pexkypcueit noapasyMeBaloT CUTYaLMio, KOraa MeTo B MPOLECCe BbiMOSHEHUS!
BbI3bIBAET CaM Cebs.

Metoz show() He UMeeT apryMEHTOB, He BO3BpAllaeT pe3yJibTaT 1 IpeiHasHadeH /s
MO2JIEMEHTHOTO OTOOPasKEHMST MaccuBa matrix. JIJist 9TOTO MCTOMB3YIOTCS BIOKEHHBIE
olepaTopbl HUKJIA.

B rmaBrOM MeToze porpaMMBl B KJacce Demo KOMaHOM Matrix obj=new Matrix()
cosfaeTcst 00bEKT K1acca Matrix. 3ateM ¢ aTUM 00BEKTOM, C TOMOIIIBIO Pa3pabOTaHHBIX
METO/0B, BBIIIOJIHAIOTCA HECIOKHbIE MAHUILY JIALUN.

HA 3AMETKY
x Xenatolme MoryT NoaKCnepMMeHTUPOBaTbL C METOAAMM Kracca Matrix. B yacTtHocTy,

MOXXHO MPOBEPUTb, YTO MPOUCXOAMT, €C/IN CO3L4AETCS MaTpuLa pa3mMepoM 2 Ha 2 Unu
MaTpuLa, COoCTosILast U3 OHOrO 3NEMEHTa.

Pe3rome

Xouelrb TIOTOBOPUTDH — IJIaTU €Ile YaTJl.

u3 k/¢p «Kun-0sa-osa»

QO Omuncanne Kjracca HAUMHAETCS ¢ KJIIYEBOTO CJI0Ba class, 1ocJje yero CJIEAYIOT UMA
KJjlacCa M, B (DI/II‘yprIX CKO6KaX, omnmcanme Kjacca. B cocraB kmacca MOTYT BXOJAUTDH
110JIA U ME€TO/Ibl, KOTOPbI€ HAa3bIBAIOTCA YI€HaMM KJlaCCa. HpI/I OllMCaHuU IT0JIAA YKa-
3bIBalOTCA €0 TUIT U UM< HpI/I OIIMCaHUM METO/1a YKA3bIBACTCA TUII PE3YJibTaTa, UM
METO/Ia, B KPYTJIbIX CKOOKaX — CIIMCOK AprymMeHToB 1 B (I)I/Il“yprIX CKOOKax — TeJso
MeTo/a.
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QO OO6DBEKTHI CO3MAIOTCS ¢ IIOMOLIBIO OmepaTopa new. Ilocse omepaTopa new yKasblBa-
eTCST UM KJIacca M KPYIJIble CKOOKU. Pe3y/IbraToM Takoil MHCTPYKIUU SIBJISIETCST
CCBHIIKA Ha CO3AAHHBIN 00beKT. OOBIYHO OHA IPUCBAUBAETCS B KA4eCTBE 3HAYEHUST
00BEKTHOI TTePEMEHHOI, KOTOPYIO OTOKIECTBIAIOT ¢ 00beKTOM. 1151 00baBIIeH NS
00OBEKTHOI MEePEMEHHON YKa3bIBAIOT UMSI COOTBETCTBYIOIIETO KJIacca M UMSI STOMH
nepeMennoil. Ha mpakTuke KoMaHabl OObABIEHIS 00BEKTHO IIEPEMEHHON 1 CO3-
manus o0bekTa (C IpUCBAMBAaHUEM MEPEMEHHON CCHUIKM Ha OOBEKT) 0OBbEeANHAIOT
B OIHYy KOMaHAy. Ec/iu cChIIKa Ha CO3IaHHbIL OOBEKT He MIPUCBANBACTCSI HUKAKOM
00DBEKTHOI TIePEMEHHOI, TOBOPAT 06 aHOHUMHOM OOBEKTE.

O OO6bIuHbIE IO U METOIBI CYIECTBYIOT TOJIBKO B MPUBSA3KE K 00BEKTY. B oTmure
OT HUX, CTATHYECKUE YJICHBI KJIACCa CYMIECTBYIOT CaMU TIO cehe M K KOHKPETHOMY
00beKTy He npuBsidanbl. CTaTUYECKUH WIEH OIMCBIBAETCS B KJIacce ¢ uaeHTu(huKa-
TOpOM static.

O B onucanwyM 4JeHOB KJacca MOTYT HCIOJb30BAThCS CIEU(PUKATOPHI TOCTYTIA
public (OTKPBITBIE UJICHBI), private (3aKpBIThIC YJEHBI) U protected (3arIuIneH-
HbIe 4ieHbl). [1o yMOT4aHNIo YIEHBI KJIAcca CYUTAIOTCS OTKPBITBIMU — OHU JIOCTYTI-
HBI HE TOJTBKO B CAaMOM KJlacce, HO U BHE €TO.

QO [locTyt K 4eHaM KJaacca OCYIIECTBISETCS € UCIOJb30BAHUEM TOUCYHOTO CUHTAK-
crca: ocJjie IMeHN 00bEKTa YKA3bIBAETCST, Yepe3 TOUKY, MMsI [TOJIST UJTH METO/[A 3TOTO
obbekTa. BHe Kiacca JOCTYITHBI TOJBKO OTKPBITHIE WIEHDL. JIOCTYII K CTAaTUYECKIM
WIEHAM OCYIIECTBIISIETCS Yepes MMsI KJTacca — OHO YKa3bIBAETCSI BMECTO UMEHU 00b-
eKTa.

QO KioueBoe cI0BO this SIBJISIETCS CCHLIKON HA O6’I)€KT, 13 KOTOPOTO BbI3bIBACTCS MeE-
TO/L. ITO KJII0YEBOE CJIOBO HCIIOJIb3YETCAA IIPU OTIMCaHUUN METO/IOB KJIacca.

O B Java oauH Kjacc MOKeT 00BSIBISTHCS BHYTPH JIPYTOTO Kjacca. B aToM ciyuae
TOBOPSIT 0 BHyTpeHHeM kiaacce. OcoOeHHOCTh BHYTPEHHETO KIACCa B TOM, 4TO OH
nMeeT JOCTYII K TTOJISIM M MeTO/IaM COZIEPUKalllero ero Kiaacca (BHEITHero Kjacca).
HampoTus, usieHbl BHYTPEHHETO KJIacca BO BHEITHEM KJIACCE HEJIOCTYITHBL.
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— Tepouueckas y Bac paboral C Bamu
OyleT CIoKoliHee.

— 3a 6eCTIIOKOICTBO HE GECTIOKONTECD.

uz x/¢ «Ilonocamwiii petics»

B aToii rmaBe mbr iposioskuM 3nakomMcTBo ¢ npunnunamMu OOIl u ux peanuszanueit
B Java. Hac OyzeT nuTepecoBaTh UCIIOAb30BAHKE MeMOo006 U KOHCMPYKMOpos. A HadHeM
MBI ¢ TAKOTO MHTEPECHOTO MEXaHU3Ma, KaK nepezpy3Kka Memooos.

Neperpy3ka metoaos

A 570 Kak 6BI TIPEMUEST OTITOBOMY MOKY-
naTesiio OT (pUpMBbI.

us k/¢p «Ilonocamuwiii petic»

ITosicHUM Ha TIPOCTOM IMIPUMeEpPe HEOOXOAUMOCTh B MEPErpysKe MeTooB. JJomycTum,
MMeeTCs KJIacc ¢ IByM4 YMCJIOBBIMU ITOJIAMU M METO/IOM, € IIOMOIIBIO KOTOPOTO 33/1a-
I0TCS 3HAYEHUST 9TUX 1ToJiell. MeTo i mMeeT /1Ba apryMeHTa — I10 OJTHOMY JIJIST KayK/I0TO
10J1s1. MBI XOTHM, 4TOObI B CJTydae, €CJIH [OJISIM MTPUCBAMBAIOTCST OJMHAKOBbIE 3HAUCHUS,
MOJKHO OBLJIO BBI3BIBATH METOJI C OJHUM apryMeHTOM. B oTCyTCTBHE BOZMOKHOCTH
[EPErPy3UTh METO/] IPUIILIOCH OBI OMUCHIBATH HOBBINA. ITO HEYIOOHO, TOCKOIBKY JJIsI
OJTHOTO U TOTO K€ TI0 CYyTH ACHCTBYS PHUIILIOCHh ObI UCIOJIB30BATh JIBa PA3HBIX METO-
na. HamHoro ypo0Hee BBI3BIBATh OJWH M TOT K€ METOJ, HO ¢ Pa3HBIM KOJHUYECTBOM
apryMeHTOB B 3aBUCHUMOCTH OT cuTyannu. buiarogaps neperpyske MeTOMOB Takast
BO3MOKHOCTb CYHIECTBYET.

[Ipn neperpyske MeTO/I0B CO3/1ae€TCs HECKOJIBKO METO/I0B C O/IMHAKOBBIMU UMEHAMU, HO
Pa3HbIM KOJNYECTBOM M/WUJIM TUIIOM apryMeHTOB. [Ipn BbI30Be MeToia pelieHne o ToM,
KaKyI0 ero BepCcHIo cJIe/[yeT NCII0JIb30BaTh, IPUHUMAETCsI HA OCHOBE KOHTEKCTA KOMaH/Ibl
BbI30Ba (B COOTBETCTBUU CO CIIMCKOM apTyMeHTOB, IlepelaHHbIX METO/Y ).
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HA 3AMETKY

TexHMuYeckn pedb MAET O pasHbIX METOAAX, HO MOCKOJIbKY BCE OHM MMEIOT ONHAKOBbIE
Ha3BaHMs, 06bIYHO rOBOPAT O Pa3HbIX BEPCUAX OHOr0 METOAA WM BOObLLE 06 OfHOM
MeToAe.

Uto kacaeTcst PYHKLMOHANBHOCTU PasnvyHbIX BEPCUI NEPErpyXeHHOro MeToAa, TO Kak
TAKOBbIX OrpaHNYeHU HeT. OBLLENPUHATLIM SBASETCS NPUHLMI, COTMIACHO KOTOPOMY
Meperpy>eHHble BepcMM MeToAa AOC/MKHbI Peasiv30BbiBaTb OAMH O6LWMIA anropuTM.
B 3TOM cMbicnie HempueMneMa CuTyauus, KOrAa OfHa Bepcusi MeToaa, HampuMmep,
oTobpaxaeT cooblieHne CO 3HAYeHMEM apryMeHTa, a Apyras — BbIMOMHSAET MOUCK
HaMBOsbLLEro 3HAUYEHNUS CPpean NepeaaHHbIX METOAY apryMeHTOB. XOTsl C TEXHUYECKOM
TOYKUN 3PEHNSA 3TO BO3MOXKHO.

B siuctunre 5.1 npezcraBiieH mpruMep IPOrPAMMBI C IIEPETPYKEHHBIM METOIOM.

JNuctunr 5.1. MNeperpy3ka metoaa

// Knacc c neperpyxeHHbM MeTOLOM:
class MyClass{
// 3akpbiTble nona:
private int first;
private int second;
// MeToa c AByMA aprymeHTamu
// BNA NpUCBavWBaHWA 3HA4YeHWW NONAM:
void set(int a,int b){
first=a;
second=b;
¥
// MeToa C OAHWM aprymeHTOM
// BNA NpuCBavWBaHWA 3HAYeHWW NONAM:
void set(int n){
first=n;
second=n;
¥
// MeTop 6e3 aprymeHToB
// BNA NpuCBavWBaHWA 3HAYeHW NONAM:
void set(){
first=100;
second=200;
¥
// MeTop 6e3 aprymeHToB Ana oTobpaxeHuA
// 3HayeHun nonen:
void show(){
System.out.println("Mone first: "+first);
System.out.println("Mone second: "+second);
¥
// MeToA C OAHUM NOrUYECKUM apryMmeHTOM
// Bna oTobpaxeHWA 3Ha4YeHUA nonAa:
void show(boolean t){
if(t){
System.out.println("Mone first: "+first);
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}elseq{
System.out.println("Mone second: "+second);

}
}
}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){

// Co3paHune obbekTa:
MyClass obj=new MyClass();
// Onepaumn C 06bLEKTOM:
obj.set();
obj.show();
obj.set(111,222);
obj.show(false);
obj.show(true);
obj.set(123);
obj.show();

PeSyJIbTaT BBITTIOJTHEHUA TTPOTPAMMBI CJIeIIyIOH_[I/II‘/JIZ

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 5.1)

Mone first: 100
Mone second: 200
Mone second: 222
Mone first: 111
Mone first: 123
Mone second: 123

B nporpamme onmcbiBaetcs kiacce MyClass ¢ IByMs 3aKPbITBIMU 1[EJI0YUCIIEHHBIMU TTOJIS -
mu (first 1 second). B kiacce ornncanbl Tpu Bepcuu Metozia set (), IIpejiHa3HayeHHOTO
IS IPUCBAMBAHYSE 3HAUYEHU T T10J1s1M (6€3 apryMeHTOB, C OJ[HUM apryMEHTOM U C IBYMsI
aprymenTtamu). Takike B kjacce ommcanbl JBe Bepcuu Metozia show(). Ecam metos BbI-
3bIBaeTCs 6e3 apryMeHTOB, TO OH OTOOpaskaeT 3HavyeHus noJeil oobekra. Eciu metos
BBI3bIBAECTCA C OJIHUM JIOTHYECKUM apryMeHTOM (3HaueHue apryMmenTa true uiu false),
TO 0OTOOPasKaeTCst 3HAYCHHUE JIUIITH O[HOTO TOJIA (B 3aBUCUMOCTH OT 3HAYEHUSI apPTYMEHTA).

noAPOBHOCTH

@ Ecnn meTon set() BbI3bIBaeTCA C ABYMS apryMeHTamu, TO 3TW apryMeHTbl 3ajatoT
3HayeHus1 noner obbekTa, U3 KOTOPOro Bbi3biBAeTCs MeToA. Ecnn Meton set() Bbl-
3bIBAETCS C OAHWUM apryMeHTOM, TO apryMeHT 3aJ1aeT 3HaUeHWs1 060MX nosnein 06bekTa.

Ecnun meTop set () Bbi3biBaeTca 6€3 apryMeHTOB, TO NepBoe nosne 06bekTa, M3 KOTOporo
BbI3bIBAETCS METOZ, MNOJIyYaeT 3Ha4yeHne 100, a BTOpPOe MoJsie NnosyyaeT 3HaueHne 200.

B rimaBHOM MeTO/1€ TPOTPAMMBI CO3/IA€TCA 00DBEKT obj kytaccaMyClass, 1 C €ro IHOMOIIbIO
UJLTIOCTPUPYETCA pa60Ta IeperpysKeHHbIX METO/I0B.
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Erite pa3 mogaepKieM, 9TO BBI30B HYKHOTO BAPHAHTA METO/IA OCYIIECTBIISIETCST B 3aBUCH-
MOCTHY OT KOJIMYECTBA U TUTIA APTYMEHTOB, TIePeaHHbIX METO/IY MPH Bbi30Be. [TosTOMY
TIeperpy3Ka METOOB TOJIKHA OCYIIECTBISTHCS TAK, 4UTOOBI IO KOMAH/IE BBI30BA MOKHO
OBLIO OIHO3HAYHO OTIPEJIETUTH BEPCUIO METO/IAa. YUUTHIBAS, YTO €CTh TAKOW MEXaHU3M,
KaK aBTOMaTHYECKOe IIPUBE/IEHUE TUTIOB, 3a/la4a MOKET ObITh HETPUBUAIBHOIL. [Tpumep
npuBejieH B TUCTUHTE 5.2,

Jiuctunr 5.2, lNeperpyska meroaa v npusefeHne TUNOB

class MyClass{
// 3akpbiTble nonsa:
private int number;
private char symbol;
// MeToA C OAHMM aprymeHTOM AnfA MpUCBauBaHMUA
// 3HaYeHMA UeNnoYUCNEeHHOMY MO :
void set(int n){
number=n;
¥
// MeToA C OAHMM apryMeHTOM A/Si MPUCBaUBaHMUA
// 3HaYeHUA CUMBOJIBHOMY MOJK:
void set(char s){
symbol=s;
¥
// MeToa Cc ABymMA aprymeHTamu AnA NpucBanBaHuUA
// 3HayeHun nonam:
void set(int n,char s){
// Bbi30B BepcuMM MeTOoAa C OAHUM apryMeHTOM:
set(n);
set(s);
¥
// MeToa pnAa oTobpaxeHWs 3HaYeHwui nonen:
void show(){
System.out.println("Mona obbvekTa");
System.out.println("Yucno: "+number);
System.out.println("CumBon: "+symbol);
}
¥

// TnaBHbIn Knacc:
class Demo{
public static void main(String[] args){
// Co3paHne obbekTa:
MyClass obj=new MyClass();
// Onepaumu C 06bLEKTOM:
obj.set(100,'A");
obj.show();
obj.set(200);
obj.show();
obj.set('B');
obj.show();
// Wcnonb3yeTca aBToMaTuyeckoe
// npuBepeHue TuNa:
obj.set('A','D");
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obj.show();

Pesysbrat BbITIOJIHEHNST TTPOTPAMMBI TIPEJICTABIIEH HIKE:

Pe3ynbTaTt BbINO/MIHEHUS NPOrpaMMbl (U3 JIMCTUHra 5.2)

Mons obbekTa
Yucno: 100
CumBon: A
Mons obbekTa
Yucno: 200
CumBon: A
Mons obbekTa
Yucno: 200
CumBon: B
Mons obbekTa
Yucno: 65
CumBon: D

B xacce MyClass onmcasbl /1Ba 3aKPBITHIX TT0JIs (TIEJIOUNCTIEHHOe number 1 CHMBOJIBHOE
symbol). B kiacce ectb MeTo show(), IPU BbI30BE KOTOPOTO OTOOPAYKAIOTCS 3HAUCHMS
nosieit. Takke B KJjlacce OMMcaHbl TPU Bepcuu MeToja set (). Ecam MeTon BbI3bIBaeTCst
C TIeJIOYMCIIEHHBIM aPTYMEHTOM, TO OH OITpe/iesisieT 3HaYeHre 1eJIOUNCIeHHOTo Tosst. Ecam
METOJI BBI3BIBACTCS C CHMBOJIBHBIM aPTYMEHTOM, TO OH OTIPEIeSiIeT 3HAUCHIE CUMBOJIBHOTO
nosist. [ Tpu BbI3oBe MeTo/1a ¢ IByMsT apryMeHTaMu (11eJI09NCTIeHHBIM M CUMBOJIBHBIM ) HOBOE
3HAUEHUE TOTyJaioT oba moJist. Bepeust metona set() ¢ aByMst apryMeHTamu (11eJI0UHC-
JIEHHBIM N ¥ CUMBOJIBHBIM S ) OTMKCAHA TaK: B TeJie METOA BBI3BIBAIOTCS BEPCUU 3TOTO KE
METO/Ia C OJTHIM apryMeHTOM (KOMaH Il set(n) u set(s)). Ho HeOOBIMHOTO 3/16Ch HUUETO
HET: TO, YTO MBI Ha3bIBAEM PA3HBIMU BEPCUSAMM METOIA, HA CAMOM JIeJie pa3HbIe METO/IBI.
A BBI30B B TeJie OJIHOTO METO/Ia JIPYTOTO METO/Ia — OOBIYHOE JIETIO.

HA 3AMETKY

Pekypcun B J@aHHOM Clly4ae HET, MOCKOJIbKY OfiHa BEPCUSi METOAA Bbi3bIBAET He Cebs,
a Apyryto BEPCHIO METOAA, TO ECTb, MO CyTW, Bbi3bIBAETCS APYrol MeTos.

B rimaBHOM MeTOze co3aeTca 00BEKT obj Kaacca MyClass 1 3aT€M U3 9TOIO 0ObEKTa BbI-
3bIBaeTCs MeTOJ show() 1 MeTOz set () ¢ pagubiMu apryMenTamu. Hac maTEpecyeT komaH-
maobj.set('A','D"), B KOTOPOU MeTO set () BBI3BIBAECTCS C ABYMS 1I€JTOUNCICHHBIMUI
aprymenTamu. VIHTpUra B TOM, 9TO MBI HE OTIUCHIBAIN BEPCUIO MeTo/a set() ¢ AByMs
HesouncaeHHbIMK aprymenTamMu. Ho komania paboyast, 1 06bsiCHEHE KPOETCS B aBTO-
MaTUYeCKOM TpuBeeHun TUTIOB. [[ocKo/IbKY Bepcun MeTo/1a ¢ ABYMS apTyMEHTaMU HET,
TO HAYMHAETCS [IOUCK BEPCUU, KOTOPA IIOAOLILIA Obl, €CJI BHIIOJIHUTD aBTOMATUYECKOE
npuBeicHUE TUTIOB. B 1aHHOM ciTydyae mepBbIil apryMeHT 'A' Tuma char aBTOMaTHUIeCKA
TpaHncgopMupyercs B TUIL int (1ToJrydaeTcst Koj 65 CUMBOJIa 'A'), M Ha CAMOM JIeJie Bbl-
3bIBaeTCSI BepCHsI MeTo/ia set () ¢ IByMs apryMeHTaMMU: TIepBblIii 65, a BTOpoit 'D'.
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HA 3AMETKY

Ecnm Mbl nonbiTaeMcsa Bbi3BaTb METOA set() C ABYMSI LIESIOYUCSIEHHBIMU apryMeH-

x TaMu, TO BO3HWKHET olunbKa. MpuunHa B TOM, YTO B Java ecTb aBTOMaTM4ecKoe
npuBedeHne Tuna char B TUM int, HO aBTOMAaTWYECKOro MpMBEAEHWUS Tuna int
B TWN char HeT. A MOCKO/bKY Mbl HE OMMCanu BEPCUO MeToAda set() C ABYMs Leno-
YNCNEHHBIMU apryMeHTaMK, TO MOJTYUYAETCH, YTO Mbl BbI3bIBAEM HECYLLECTBYIOLLYIO
BEPCUIO METOAA.

Bonee Toro, ecnv Mbl onuweM B knacce MyClass Bepcvio MeToaa set () € CUMBOJIbHBIM
¥ LIeNIoYMCIEHHBIM apryMeHTamMu (TO eCTb NePBbIN apryMeHT — CUMBOJIbHbIN, @ BTOPON —
LIeNTOYMCIIEHHBIN), TO KOMaHAa obj.set('A','D') CTaHET HEKOPPEKTHOM. MpuunHa
B TOM, YTO ANSl KOMaHAbl obj.set('A', 'D"') ByaeT HEBO3MOXHO OMNpeAenvTb, Kakas
“3 AByX Bepcuit MeToaa (C ABYMs apryMeHTaMu) [O/MKHA Bbi3biBaTbCS (MOTOMY YTO
dopManbHO noaxoasT obe).

KoHCTpyKTOp

Kaxwne mb1 Bce xopormmme! /laBaiiTe
BCe JIPY’KUTH, a7

us k/p <Aiborum-66»

KoHCTPYKTOP — 9TO METO/I, KOTOPbIil BBI3BIBAETCST aBTOMATUYECKH TTPU CO3/IAaHUN 00B-
exta. KpoMe TOTo 4T0 KOHCTPYKTOP BBI3BIBAETCSI aBTOMATUYECKH, OT 0OBIYHOTO METO/IA,
0OBSIBJIEHHOTO B KJIACCE, KOHCTPYKTOP OTJMUYAETCS TEM, UTO:

Q uwmsa KOHCTPYKTOPaA COBITAZla€T C MMEHEM KJIaCCa;

Q KOHCTPYKTOP HE BO3BPAIIACT PE3yJIbTaT, 1 I/I/IGHTI/I(I)I/IKEITOP TUTIA JJIsI KOHCTPYKTOpPa
HE YKa3bIBa€TCA;

Q Kak u 0OBIYHBINA METO/I, KOHCTPYKTOP MOXKET UMETh apTYMEHTBI 1 er0 MOJKHO Tiepe-
rpyKaTh.

J10 5TOTO MBI FICTIOJIB30BAJH KJIACCHI, B KOTOPBIX KOHCTPYKTOPOB He OBLI0 (MBI UX TaM He
onucbiBan). B Takux ciydagax (To ecTb KOr/ia KOHCTPYKTOP B KJlacce SIBHO He OIIHMCAH)
HCHOJIb3YETCs KOHCMPYKMOpP no ymoauanuio. KoHCTPYKTOP 10 YMOJIYaHUIO HE UMeeT
ApryMeHTOB, ¥ IIPU €r'0 BbI30Be HUKAKHUE JOMOJHUTEIbHbIE AeHCTBUA (KpOMe CO3/IaHMs
06beKTa) He BBIMOTHAIOTCSA. VIMEHHO 9TOT KOHCTPYKTOP BBI3BIBAJICS B PACCMOTPEHHDIX
paHee TprMepax TPH CO3MAHUT OOBEKTOB KIacca.

HA 3AMETKY

KOHCTPYKTOpPbI MOXXHO MeperpyxaTtb, MO3TOMYy B Kiacce MOXeT 6biTb OMMCaHO He-
CKOJIbKO BEPCUiA KOHCTPYKTOpa. Ecnm XoTs 6bl 0AMH KOHCTPYKTOP B K/acce OnncaH, To
KOHCTPYKTOP MO YMONYaHuio 60sblue He JOCTYreEH.
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B siuctunre 5.3 npuBejien npuMep Ko ¢ KIacCOM, B KOTOPOM OIMUCAH KOHCTPYKTOP.

JinctuHr 5.3. Knacc ¢ KOHCTPYKTOPOM

class MyClass{

// Tona knacca:

int number;

char symbol;

// MeToa onA OTOGpaxeHWA 3HAYeHWi nonen:

void show(){
System.out.println("Yucno: "+number);
System.out.println("CumBon: "+symbol);

¥

// KoHcTpykTop:

MyClass(){
// TlpucBauBaHue 3HaA4YeHWU NoNAM:
number=100;
symbol="A";
// OTobpaxeHWe 3Ha4YeHUs noneu:
show();

}

¥
// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
MyClass obj;
System.out.println("Co3paeTca obvekT");
obj=new MyClass();

Pe3yibraT BBITIOJTHEHUSI IPOTPAMMBI OYJIET TAKUM:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMmbl (M3 NINCTUHra 5.3)

Co3paetca obbekT
Yncno: 100
CumBon: A

B manHOM ciydae OCHOBHOW WHTepeC BBI3bIBAET KOHCTPYKTOP. MM KOHCTpyKTOpa
MyClass() coBIiaziaeT ¢ UMeHeM kJjacca MyClass. Tum pesyJibraTta /Jisi KOHCTPYKTOpa
He yKa3bIBaeTcs. APryMeHTHl KOHCTPYKTOPY Takske He TepefaioTcs — Mocje UMeHN
KOHCTPYKTOPA UYT MyCThie Kpyribie ckoOKu. Kox B GUTYypHBIX CKOOKAX — 9TO TEJIO
KOHCTPYKTOPA, ITOJISIM number 1 symbol B KOTOPOM IIPUCBAaNBAIOTCsI 3HAYEHUST COOTBET-
CTBEHHO 100 11 'A’', a 3aTeM BBI3BIBACTCS METOJ show( ), KOTOPBIH 0T06pa>1<aeT 3HAYEHUA
niosieit. Takum 06pazoM, Kask/Iblil pas Ipu co3/IaHuu 0OBEKTA TIOJIS ATOTO 0OBEKTA ABTOMA-
THYECKH [TOJIyYaloT 3HAUeHNs 100 1 'A’, a B 00J1aCTH BBIBOIA 0TOOPAsKAETCS COOOIIEHIE
CO 3HAYEHUSIMU TIOJIeli CO3aHHOT0 06beKTa. VIMEHHO 9TO U TIPOUCXOIUT TIPH CO3aHIH
o6bekTa Kracca MyClass B TJIAaBHOM METO/IE TIPOTPAMMBL.

Kak u 06b14HOMY METO/LY, KOHCTPYKTOPY MOKHO TI€pe/IaBaTh apryMeHThl. B Takom ciryuae
ApTYMEHTDI, TTPeIHa3HAYEHHbIE UIST KOHCTPYKTOPA, YKA3BIBAIOTCS B KPYTIIBIX CKOOKAX
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HocJIe IMEHU KJTacca B KOMaHjIe cosanust o0bekTa. ECiu B KJtacce OIMICaHO HECKOJIBKO
KOHCTPYKTOPOB, TO peliieH e 00 UCMOIB30BAHIN TOU UJTA MHOI BEPCUH KOHCTPYKTOPA ITPHU-
HUMAeTCsI NCXOJIs U3 THTIA M KOJIMYeCcTBa apryMeHTOB, Tiepe/laHHbIX KOHCTPYKTOpY. [Ipnmep
MIPOrPAMMBbI C UCIOIb30BAHNEM HECKOIBKUX KOHCTPYKTOPOB IIPEICTABIIEH B JIMCTUHTE J.4.

JinctuHr 5.4. Neperpy3ka KOHCTPYKTOpa

class MyClass{

int number;

char symbol;

void show(){
System.out.println("Yucno: "+number);
System.out.println("CumBon: "+symbol);

}

// KOHCTpyKTOp C [BYMA apryMeHTamu:

MyClass(int n,char s){
System.out.println("Co3gaetca obbekT");
// MonAm npucBauBawTCA 3Ha4YeHuA:

number=n;
symbol=s;
}
// KoHcTpykTop 6€3 aprymeHTOB:
MyClass(){
// BbI30B KOHCTpPYKTOpa C ABYMA aprymeHTamu:
this(100,'A");
System.out.println("06vekT co3gaH");
¥

// KOHCTPYKTOp C LEeNIOYUCNEHHbIM apryMeHTOM:
MyClass(int n){
// BbI30B KOHCTpPYKTOpa C [ABYMA aprymeHTamu:
this(n, 'B");
¥
// KOHCTpPYKTOp C CWMMBOJIbHbIM aprymMeHTOM:
MyClass(char s){
System.out.println("HoBbit 06bekT");
// MonAm npucBaMBawTCA 3HaYeHUA:
number=300;
symbol=s;
}
¥

// TnaBHbIi Knacc:
class Demof{
public static void main(String[] args){

MyClass A=new MyClass();
A.show();
MyClass B=new MyClass(200);
B.show();
MyClass C=new MyClass('C');
C.show();
MyClass D=new MyClass(400,'D");
D.show();
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[Ipn BBITIOJIHEHUM TTPOTPAMMBI TIOJIyYaeM Pe3yJIbTaT:

Pe3ynbTaT BbINOJIHEHUA NPOrpaMMbl (U3 IMCTUHra 5.4)
Co3paeTcs 06bEKT
06beKT co3AaH
Yncno: 100
CumBon: A
Co3paeTcs 06bEKT
Yucno: 200
CumBon: B

HoBbIli 06BbEKT
Yucno: 300
Cumon: C
Co3paeTcs 06bEKT
Yucno: 400
Cumon: D

B kiacce MyClass OTMUCAHBI YeThIPE BEPCUHM KOHCTPYKTOPA: 0€3 apryMeHTOB, C IBYMST
apryMeHTaMH ¥ JIBe BePCUU KOHCTPYKTOPA C OJHUM apryMEHTOM (CUMBOJIBHBIM WJIU
1ea04ncIeHHbIM ). Ko KOHCTPYKTOPOB 0OBIYHO YCTPOEH IIPOCTO: IIOJISIM 00bEKTa IIPU-
CBaMBAIOTCS 3HAUEHUS, a 3aT€M OTOOPAKAIOTCS HEKOTOPBIE coobienus. Ho ucionbayercs
U HOBBIH JIJIsI HAC TIPUEM: MbI 3a/1eiCTBOBAIN HHCTPYKIHIO this ¢ KPYIJIBIMEI CKOOKaMU
1 apTyMeHTaMH /1715 BBI30Ba B OZTHON BePCUM KOHCTPYKTOPA JIPYTOil BEPCUN KOHCTPYKTO-
pa. Hamrpumep, B TeJie KOHCTPYKTOpa 63 apryMeHTOB KOMaH/1a this (100, 'A') BbI3bIBaeT
BEPCHUIO KOHCTPYKTOpPA € JAByMsI aprymMeHTamu (100 u ‘A').

noaAPOBHOCTH

@ PaHee Mbl UCMO/Ib30BanM KOYEBOE CNIOBO this B OMMCAHMM METOAOB KaK CChIIKY Ha

06BEKT, M3 KOTOPOro BbI3bIBAETCS METOA. ECNN B TENe KOHCTPYKTOpa NoC/e KNo4YeBOro

cnoBa this yka3aTb Kpyrnble ckobku (C apryMeHTamu unm 6e3), To 3To 6yaeT MHCTPYK-

LS BbI30Ba COOTBETCTBYIOLLEV BEPCUM KOHCTPYKTOPA. [pyrMMu ClioBaMu, Y Hac ecTb

BO3MOXHOCTb B OZJHOW BEPCUM KOHCTPYKTOPA Bbi3BaTb APYryt0 BEPCUIO KOHCTPYKTOPA.

Bbi3biBaeMas BepCUsi ONPeAensieTcs no KoMYeCTBy U TUMY apryMeHTOB, YKa3aHHbIX

rnocsie K/ItoYEBOro c/loBa this. 3Ta MHCTPYKLMS MOXET 6biTb HE €IMHCTBEHHOW B TENe
KOHCTPYKTOpa, HO A0SIKHA BblTb TaM NepBON KOMaHAOM.

Bo BceM ocranbHOM — 6€3 CIOPIIPU30B.

HA 3AMETKY

Ecnm 6bl B knacce MyClass Mbl He OMnMcany BEPCUIO KOHCTPYKTOpPa 6e3 apryMeHToB,

x TO Y Hac 6bl He 6bl/10 BO3MOXHOCTW CO3AaBaTb 06BLEKTHI 6€3 nepefayn apryMeHTOB
KOHCTpYKTOpY. MpuyMHa B TOM, YTO KaK TOJIbKO B Klacce onucaHa XoTs 6bl oaHa Bepcus
KOHCTPYKTOPA, KOHCTPYKTOP MO YMON4YaHuio 6osiblue He AOCTYMEH.
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O61beKT KaK apryMeHT U pe3yJsibTaT MeToa

X, Mo6JII0 TIOINTh MacJja B OTOHb!

us k/¢p <Auborum-66»

Jlnst mepenaun 06beKTa METOMY UCTIOIB3YIOT OOBEKTHYIO TTEPEMEHHYTO (3HAUEHTEM
KOTOPOH SIBJISIETCS CChLITKA Ha 00beKT). Ecin MeTost Bo3Bpaiaer 06heKT, TO pedb HaeT
0 TOM, YTO BO3BPAIIAETCS CCHLIKA HA OOBEKT.

noaPOBHOCTH

Apyrummn cnoBamn, ecnvm o6bekT HyXXHO nepeaaTb Ans 06paboTkm B MeToA, TO Ha
CaMOM fJerne B MeToa nepeaaeTcs agpec 3toro obbekta. Agpec obbekTa coaepXuTcs
B 0ObEKTHON MepeMeHHO, KOTopasl CCbiaeTcsl Ha 06beKT. AHanornMyHo, ecnm ecTb
HEKOTOpbLIN 06BLEKT, KOTOPLIA METOA AO/MKEH BEPHYTb Pe3yNbTaToM, TO AOCTAaTOYHO
BEPHYTb aZipec 3Toro 0bbekTa. Ecnm Takol agpec 3anucaTb B 06bEKTHYHO NEPEMEHHYIO,
Mosly4YMM AOCTYN K 06bekTy. O6bEKT, CCbiika Ha KOTOPbI BO3BpALLAETCs METOAOM,
06bI4YHO CO34aeTcs B npouecce paboTbl MeToaa.

dopManbHO B Cllyvae, eC/in apryMeHTOM MeToAy nepefaeTcst 06beKT, TO COOTBETCTBY-
IOLLMIA apryMEHT OMMCbIBAETCS kak 0BbekTHasi NepeMeHHas: TUMOM apryMeHTa yka-
3bIBAETCS MMS Knacca, a Npy Bbl30Be MeTOAa COOTBETCTBYIOLMM apryMEHTOM MeToay
nepenaeTcs nepemMeHHas obbekTa.

Ecnu pe3ynbTaToM MeToaa sBnsieTcs 06bekT (TOYHee, CCblika Ha 06BbEKT), TO B KayecTse
naeHTUdKUKaTopa TMMNa pesy/bTaTa yKasblBaeTCs COOTBETCTBYIOLMIA knacc. PesynbtaT
BbI30Ba TAKOro METOAA MOXHO 3amnmcaTb B OOBHEKTHYIO MEPEMEHHYIO, KIacC KOTOPOW
COOTBETCTBYET KJjlaccy obbekTa.

B siuctunre 5.5 npuBeeH IpuMep Ko/a, B KOTOPOM WLTIOCTPUPYETCS Tiepegada 00b-
€KTOB apTyMEHTaMHU METOJ[aM, a TaK/Ke MOKA3aHO, Kak 00BEKT MOKET BO3BPAIIATHCSI
METOJ/IOM.

JInctuHr 5.5. O6beKT Kak aprymMeHT U pesynbTtaT MeToaa

// Knacc c meTopamu:
class MyClass{
// lUeno4ncneHHoe none:
int code;
// MeToa pnA oTo6paxeHWA 3HAYeHWA nonsa:
void show(){
System.out.println("Mone: "+code);
}
// KOHCTpPYKTOp C OAHUM apryMeHTOM:
MyClass(int n){
code=n;
¥

// KOHCTpYKTOp CO3[4aHUA KOMWUW:
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MyClass(MyClass obj){
code=obj.code;

¥

// Pe3ynbTaT MeToAa M aprymeHT — OObeKTbI:

MyClass get(MyClass obj){
// Co3paHue nokanbHOro obbekTa:
MyClass tmp=new MyClass(code);
// YTOYHEeHue 3HayYeHua nonsa:
tmp.code+=0bj.code;
// Pe3ynbTaT MeTopa:
return tmp;

}

¥

// TnaBHbIl Knacc:
class Demo{

// MeTon AnAa co3gaHusa obbekTa:

static MyClass create(int n){
// JloKanbHblh 06bEKT:
MyClass tmp=new MyClass(n);
// Pe3ynbTaT MeTopa:
return tmp;

}

// TnaBHblA MeTOA:

public static void main(String[] args){
// Co3paHne 06bLEKTOB:
MyClass A=new MyClass(100);
MyClass B=new MyClass(A);
MyClass C=create(200);
MyClass D=A.get(C);
// V3MeHeHue 3Ha4YeHua nonsa:
A.code--;
// OTobpaxeHue 3Ha4veHuA nonsa code:
A.show();
B.show();
C.show();
D.show();

Pesysnbrat BbITIOJIHEHUS TTPOrPAMMBbI TaKOM:

Pe3ynbTaT BbiNOJIHEHUS NpPOrpaMMbl (M3 INCTUHra 5.5)

MNone: 99

Mone: 100
Mone: 200
Mone: 300

B krnacce MyClass ecTb liesiouncjieHHoe 1oJie code, MeTo] show( ), TpeiHa3HAYEHH DI
IS OTO6pa>KeHI/IH 3HAYEHUA T10JId, a TAKJKe J[BE BEPCUU KOHCTPYKTOPA: C I[€JIOYNCIICH-
HBIM apTYMEHTOM U C apTYMEHTOM, SABJIAIONINMCSI 00BbEeKTOM Kacca MyClass. Ecin kon-
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CTPYKTOPY apTyMEHTOM TIepe/IaeTCs 1eJI0€ YUCTI0, TO OHO CTAHOBUTCS 3HAUEHUEM TTOJIS
o6bekTa. Eciin apryMeHTOM KOHCTPYKTOPY MepeaaeTcst 00beKT Kiaacca MyClass, TO ToJie
code c03/1aBaeMOT0 0OBEKTA MOJYIAET TAKOE JKE 3HAUEHUE, UTO U Y 1M0JIsT code 0OBEKTA,
Mepe/JaHHOTO APTYMEHTOM KOHCTPYKTOPY.

HA 3AMETKY

B 3TOM cryyae co3zaBaeMblii 06BEKT SIBNSIETCS KOMMEN 06bekTa, NepeaaHHoro apry-
MEHTOM KOHCTPYKTOpY.

Opnnako y knacca MyClass ecTb ellle O/[UH MOYYUTEeTbHbIN MEeTO/I, Y KOTOPOTO apryMeH-
TOM sIBJIsIeTCsl 0OBEKT Kjiacca MyClass, a pesyJsIbraToM — 00beKT Kiaacca MyClass. Peub
o MeTojie get (), B Tejie KOTOPOTro KOMaH/1oi MyClass tmp=new MyClass(code) co3maeTcs
JIOKaJIbHBII OOBEKT tmp U y 110J1s1 code KOTOPOTO 3HAYEHHE TaKOe e, KaK U 'y 00beKTa,
13 KOTOPOI'O BBI3bIBAETCS METO/I. 3ateM KoMaH/[0i1 tmp.code+=obj.code 3TO 3HAUECHNE
YBEJIMYNBAETCS Ha 3HAUEHMe 110JIs1 code 00bEKTa ob7j, IepesaHHOTO apryMeHTOM METO-
ny. ITocsie aTOro KOMaHI0H return tmp CChLIKA Ha CO3AaHHBII OOBEKT BO3BPAILAETCS
pe3yJbTaToM METo/1a.

HA 3AMETKY
x MeTon get() BbI3bIBAETCA M3 06bEKTA, U apryMeHTOM eMy nepeaaeTcs o6bekT. Pe-

3yNbTaTOM SIBSETCS elle OAUH O6BEKT, NPUYEM 3HaueHue nossi code 3TOro obbekTa
paBHO CyMMe 3HaueHuii Noneii ABYX NepBbiX 06bEKTOB (TOrO, U3 KOTOPOro Bbi3bIBasCs
MeTOZ, W TOro, KOTOpLIV NepesiaH MeToay apryMeHTOM).

B riaBHOM Kilacce Demo, KpOMe TJIABHOTO METO/Ia, OIIMCAH ellle U CTATUYeCKU MEeTO]|
create(). ApryMeHTOM METO/y IepPeaeTcs 1eJIoe YUCJI0,  METO/ BO3BPAIIAET CChLIKY
Ha HOBBII CO3/aHHBII 00BbEKT. 3HAYEHKE 110Ji code ITOTO OOBEKTa PABHO 3HAYEHUIO
apryMeHTa MeTo/ia.

B riaBHOM MeTozie TPOTPaMMbl PA3HBIMHU CIIOCOOAMU CO3/IAETCS HECKOJIBKO 0OBEK-
ToB. [Ipu cozannn 06beKkTa A BBI3BIBACTCS KOHCTPYKTOP C IETOYNCICHHBIM apTyMeH-
toM. O6BeKT B cozmaercss (Ha OCHOBE 00beKTa A) BHI30OBOM KOHCTPYKTOPA CO3/IaHMsI
KOITUH.

HA 3AMETKY

MockonbKy 06bEKT B SIBASETCS Komnven obbekTa A, TO MPY U3MEHEHWUWN 3HAYEHMs NoNs
code 0bbekTa A (Hanpumep, KOMaHAoON A.code--) 3HayeHue nons code 06bekTa B
He MeHsIeTCsl.

Jliist cospanmst 0ObekTa C BBI3BIBAETCSI METOJL create() ¢ apryMeHTOM 200 (3HaueHue
noJist code o6bekra C). O6beKT D co3paeTcss KOMaHI0M A. get(C), I09TOMY 3HAYEHKE
110Jis1 code 0ObeKTa D PAaBHO CyMMe 3HaUEHUH 110JIell 00hEKTOB A 1 C.
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MexaHU3M nepeaaun aprymMeHToB

P€651T, KaK ’Ke 9TO Bbl 06e3 T'paBUIIAITbI ITeTesIall
BbIKaTbIBa€Te N3 rapama? IT10 HEToPpAA0K.

u3 k/¢p «Kun-0sa-osa»

B Java mpu nepeziade apryMeHTOB METO/IaM Ha CaMOM ieJie TepeialoTesl He Te Tepe-
MEHHBIE, KOTOPbIe (DAaKTHUYECKU yKa3aHbl apryMeHTaMU B KOMaH/Ie BbI30BA METO/Ia,
a UX KoM (3TO Ha3bIBAETCS Mepefiaveii apTyMeHTOB 10 3nauenuio). Kommn cosmaoTces
aBroMarnyecki. ITocie TOTo Kak MeTOJT 3aBEPITUT CBOTO paboTy, OE3BbIMSHHbBIE KOTTHI
ApPTYMEHTOB aBTOMATUYECKH YAAISIOTCs. Ecii MbI He TMJIaHUPYyeM U3MEHSITh 3HAYEHUS
ApPTYMEHTOB METO/IA B TIPOIECCE €T0 BBIMOJTHEHUS, TO MEXaHU3M TIepe/ladll apryMeHTOB
He CTOJTh BaskeH. Ho B HEKOTOPBIX CJIydasix ero Bee JKe HyKHO MPUHUMATH BO BHUMAHME.
B sucrunre 5.6 mpuBeen mpuMep MPOrPaMMBbL, B KOTOPOH HILTIOCTPUPYIOTCS 0COOEH-
HOCTU MeXaHW3Ma Mepe/laui apryMEeHTOB METO/IaM.

JinctuHr 5.6. MexaHu3M nepegayum apryMeHToB MeTtoaam

// Knacc c nonem:
class MyClass{

int code;
}
// TnaBHbIA Knacc:
class Demof{

// TNeperpyxeHHblil MeTOA:

static void change(int n){

System.out.println(
"McxofHOE 3HayeHue MnepemMeHHOI :

+n
)5
// TonbiITKa M3MEeHWTb 3HayeHue aprymeHTa:
n++;
System.out.println(
"KoHe4yHoe 3HayeHue nepemeHHoi: "+n
)s
¥
static void change(MyClass obj){
System.out.println(
"WcxopHoe 3HaveHue nons: "+obj.code
)s
// TlonbiTKa M3MEHUTb 3Ha4YeHue nons:
obj.code++;
System.out.println(
"KoHe4Hoe 3Ha4veHue nonAa: "+obj.code
)5
¥
// TnaBHblii mMeTOA:
public static void main(String[] args){
// NepemeHHanA:
int code=100;
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// 06bekT:
MyClass obj=new MyClass();
obj.code=200;
// TlonbiTKa U3MeHUTb aprymeHT MeToja:
System.out.println("fo Bbi3oBa MeToga: code="+code);
change(code);
System.out.println(
"Mocne Bbi3oBa MeTopda: code="+code
)
System.out.println(
"[lo Bbi30OBa mMeTofa: obj.code="+o0bj.code
)s
change(obj);
System.out.println(
"Mocne Bbi3oBa MeTopda: obj.code="+obj.code
)s
System.out.println("Ewe ogHa nonbiTka");
change(obj.code);
System.out.println(
"Mocne Bbi3oBa MeTopa: obj.code="+obj.code

)5

PeSy.TIbTaT BbIITOJTHEHUA TTPOTPAMMBbI TaKOIi:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 5.6)

Jlo BbI3OBa MeTona: code=100
McxofHoe 3HaveHue nepemeHHoii: 100
KoHe4yHoe 3Ha4yeHue nepemeHHoil: 101
Mocne Bbi3OBa MeToga: code=100

J[lo Bbi3OBa MeTOAa: obj.code=200
UcxopHoe 3HadveHue nons: 200
KoHe4yHoe 3Ha4veHue nonAa: 201

Mocne BbI3OBa MeTopa: obj.code=201
Ewe oaHa nonmbiTKa

McxofHoe 3HavyeHue nepemeHHoii: 201
KoHe4YHoe 3HayeHue nepemeHHon: 202
Mocne BbI3OBa MeTopa: obj.code=201

Mbr onrcasu B mporpaMme 04eHb IIPOCToi kiacce MyClass, y KOTOPOIO BCEero 0/{HO 1eJI0-
yrcJeHHoe Tose code. B rmaBHOM Kjacce OMKCaH Meperpy>KeHHbIN CTaTUYeCKU MeTo/|
change (), KOTOPOMY apryMEHTOM MOKHO TIePEIaBaTh IEI0€ YHUCIO0 WM OOBEKT Kaacca
MyClass. Ecyin apryMeHTOM MeTOJy TepejlaeTcsl YNCJ0BOe 3HaUeHue, TO B TeJie MeTo/1a
0TOOpaKAETCSI HCXO/IHOE 3HAYEHIE aPIyMEHTa, 3aTeM MTPEATPUHUMAETCST OTBITKA YBe-
JIMYUTDH 3HAUEHIE apI'yMEeHTa Ha eJINHUILY, © CHOBA 0TOOpaskaeTcs SHaueHIe apryMeHTa.
Eciii apryMeHTOM METO/Iy Tiepeaercst 00beKT Kiacca MyClass, TO Bee epedrcIeHHbIe
OTIEPAITNHN BBITTOTHSIIOTCS C TI0JTeM code 00heKTa.

B ri1aBHOM MeTo/ie IPOrpaMMbl OObABJISETCA 1IeJI0UNCIeHHAs lepeMeHHast code co 3Have-
HYEM 100, a TaksKe co3aercs 00beKT obj KiaccaMyClass, 1 €ro HoJIi0 code IIPUCBaUBaET-
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cd 3HaUeHUe 200. /lasee mpoBepsieTcs 3HaYeHYe TIepeMeHHON code, KOTopas mepeacTcs
apryMeHTOM MeTOMy change (), TIOCJIe YeTo CHOBA ITPOBepsIeTCs 3HaUeHNe TiepeMeHHON. To
sKe IIPOMCXOINT C T10JIeM obj . code 1 ¢ 00beKTOM obj (B IIOCIEHEM CIIyYae IIPOBEPSIETCS
3HavYeHue 1oJst code oobekra). O 4eM roBOpSAT pe3yJIbraThl BHIIOIHEHUS IPOTPAMMBI ?
Haunewm ¢ mepemennoii code. B Tesie MeToma change () TpoBepKa 3HaUCHUSA apTyMeHTa
TOCJIe eT0 U3MEHEHUS CBUETEIbCTBYET O TOM, UYTO 3HAUEHUE apTyMEHTA YBEJINUYNIOChH
Ha exunuiy. Ho npu npoBepke sHaueHUsI IIepeMEHHON 11oc/Ie 3aBepiueHys paboThl Me-
TO/Ia OKA3bIBAETCSI, YTO 3HAYEHHE TIePEMEHHOI He n3MeHnI0Cch. [Touemy? OTBet cBsizan
¢ MEXaHU3MOM Tiepejiadu aprymMeHToB. Kor/ia iepementast code repeiaeTcst apryMeHTOM
MeTony change (), TO Ha CaMOM JieJie MeTO/] TIoJIydaeT He OPUTUHAI, a KOMTUIO TIepEeMEHHOI.
VIMeHHO 3HaYeHUE KOIIMK YBEJNYNBACTCS Ha eAUHUILY, a KOI[a METO/| 3aBepInaet pabory,
konus ynansiercs. C nepeMeHHoii code HUUEro He MPOUCXO/IUT.

[Tocre mepemaum aprymenToM MeToy change() 1oJist obj. code MPOUCXOANT TO JKe ca-
Moe — JIJIS1 TI0JISE CO3/1aeTCs KOIus, 3HaueHue KOTopoil yBesanyuBaeTcs. CaMo moJie pu
ATOM ocTaercst HemaMeHHbIM. Ho ecoin iepeiath MeToy change() cam o6beKT obj, a He
€ro 10Jie, TO 3HaYeHue 1ot code 0OBEKTA obj YBEJUUUTCS HA €IMHUILY, TTOCKOJIBKY
U B HTOM CJIy4ae JIJist apryMEHTa CO3/[ACTCST KOTHsT OOhEeKTHON MepeMeHHOi obj. 3Haue-
HreM 06BEKTHOI TIEPEMEHHON SIBIISIETCS aipec 00beKTa. Y KOMUY 3HAUCHIE — TAKOE KeE,
Kak y opuriHaia. [103ToMy KOMus TlepeMeHHOI obj CChLIaeTCst Ha TOT JKe 0OBEKT, UTo
u niepeMenHas obj. Ilpu mosryuyenun yepes KOIUIO JOCTYIIA K TIOJIIO code M U3MEHEHUHT
€ro 3HAYCHUsT U3MEHSIETCS TOJIe IMEHHO TOTO 0OBhEKTA, HA KOTOPBIN CCBLITACTCS TIepe-
MeHHas obj.

NpuMeHeHue MeToAO0B Ha NpaKTUKe

[TokaswiBaii cBoto rpaButiamy. Eciu pupmennas
BeI[b — BO3bMEM.

u3 k/¢p «Kun-0sa-osa»

[lastee paccMaTpUBAIOTCS TIPUMEPDI, B KOTOPBIX HCIOJB3YIOTCS KOHCTPYKTOPBI M METOJIBI.

"HTepI'IOHSII.I,MOHHbIﬁ noJIMHOM

Basknoii 3a1aueil IpUKJIaJHOIO YMCI0BOTO aHAIM3a ABJIAETCS IPOoGIeMa MHTEPIOJIALUI
" allmrpoOKCUMaIinun SaBI/ICI/IMOCTeIL/,I, 3a/IaHHBIX B Ta6yJII/IpOBaHHOM BU/iE, TO €CTh B BU/IC
MACCHUBOB Y3JIOBBIX TOUEK ¥ 3HAUEHUI HEKOTOPOU, OOBIYHO HEU3BECTHOMN, (DYHKITHH
B 9TUX TOYKAX. PacCMOTPUM TIPUMEP, MO3BOJISIIOIINAN MOJYIUTh 001Iee MPEACTABICHUE
0 cIIocobax perreHus aTON 3a/1a4i METOIaMU 00'bEKTHO-OPHEHTHPOBAHHOTO TIPOTPaM-
MupoBanus. B mporpamme u3 uctuHra 5.7 CO3MA€TCST KIIACC, COAEPIKAITUN ABYMEPHBIT
MAaCCUB CO 3HAYCHUAMU Y3JIOBBIX TOUEK apryMEHTa U 3HAYCHUAMU (byHK]_II/II/I B 9TUX
Y3JIOBBIX TOUKaX. B Kjacce OMMCHIBAETCS HECKOTHKO METO/IOB, TIO3BOJISIONTIX BBIYIC-
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JIATH Ha OCHOBE YIIOMAHY THIX /TaHHBIX I/IHTGpHOJIF[HI/IOHHbIﬁ IIOJTMHOM, a TaKyKe CTPOUTDH
IPOCTYIO PETPECCUOHHYIO MOJICIb.

JinctvHr 5.7. UHTepnonsauma n annpokcuMaums

class Optimizer{
// Pa3mep maccuBa:
private int n;
// NapameTpbl perpecCUOHHON Mopenu:
private double a,b;
// MaccuB JaHHbIX:
double[][] data;
// MeToa ANA BbIMUC/IEHUS 3HAYeHU 6a30BbIX OYHKLUUI
// B cxeme JlarpaHxa:
private double psi(int k,double x){
int i;
double s=1;
for(i=0;i<k;i++){
s*=(x-data[@][1i])/(data[@][k]-data[@][1]);
¥
for(i=k+1;i<=n;i++){
s*=(x-data[@][i])/(data[@][k]-data[@][i]);
}
return s;
¥
// MeToa ANA BblMUC/IEHUS NapamMeTpoB
// perpeccuoHHOn Mopenu:
private void set(){
double Sxy=0,Sx=0,Sy=0,Sxx=0;
for(int i=0;i<=n;i++){
Sx+=data[@][i];
Sy+=data[1][i];
Sxx+=data[@][i]*data[@][i];
Sxy+=data[@][i]*data[1][i];

a=((n+1)*Sxy-Sx*Sy)/((n+1)*Sxx-Sx*Sx);
b=Sy/(n+1)-a/(n+1)*Sx;
¥
// MeTon ANA BblYUCIEHUA 3HAYEHUA
// perpeccuoHHOn GyHKLUK:
double approx(double x){
return a*x+b;
}
// MeToA ANA BbMUC/IEHUS 3HAYeHun
// WHTepnonAuMOHHOro MOJIMHOMA :
double interp(double x){
double s=0;
for(int i=0;i<=n;i++){
s+=data[1][i]*psi(i,x);
¥

return s;

}
// KoHCTpykTOp:
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Optimizer(int n){
this.n=n;
data=new double[2][n+1];
for(int i=0;i<=n;i++){
data[@][i]=Math.PI*i/n/2;
data[1][i]=Math.sin(data[@][i]);
}
set();
¥
}

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
double x;
int i,n=4,N=2*n;
Optimizer obj=new Optimizer(n);
System.out.printf("%60s","Tabnuua 3HavyeHu:\n");
System.out.printf("%25s","AprymeHt x");
System.out.printf("%25s", " "OyHkuma y=sin(x)");
System.out.printf("%25s","UHTepn. nonuHom L(x)");
System.out.printf("%25s","Perp. ¢yHkuus f(x)\n");
for(i=0;i<=N;i++){
x=i*Math.PI/N/2;
System.out.printf("%25s",x);
System.out.printf("%25s",Math.sin(x));
System.out.printf("%25s",0bj.interp(x));
System.out.printf("%25s",0bj.approx(x)+"\n");

[IpuBeneM pe3yJsibTaT BHITTOTHEHUS TPOTPAMMOBIL:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 JIMCTUHIra 5.7)

Tabnuua 3HayeHwuii:
AprymeHT X
0.0
0.19634954084936207

WHTepn. nosnuHom L(x) Perp. ¢yHkuma f(x)
0.0 0.09449472918334523
0.19489713092476776 ©.22155453419065513

OYyHKUMA y=sin(x)
0.0
0.19509032201612825

0.39269908169872414 0.3826834323650898  0.3826834323650898 0.34861433919796503
0.5890486225480862 0.5555702330196022  0.5556486374880385 0.47567414420527493
0.7853981633974483 0.7071067811865475  0.7071067811865475  ©.6027339492125848
0.9817477042468103 0.8314696123025452  0.8313962000794116  ©.7297937542198947
1.1780972450961724 0.9238795325112867  ©.9238795325112867  ©.8568535592272046
1.3744467859455345 0.9807852804032304  0.9809437185526901  ©.9839133642345145
1.5707963267948966 1.0 1.0 1.1109731692418245

OcHOBY IpOTPaMMbI COCTaBJISIET KJaacc Optimizer, KOTOPBIN COAEPKUT IBYMEPHBIi
MacCHUB € UCXOJHBIMU JJAHHBIMU I MHTEPIIOJAINN U alllIPOKCUMAINN, METO/bI JIJI
BBITIOJTHEHUS COOTBETCTBYIONIMX OL[EHOK, a TAKKe P/ BCIOMOTaTe/IbHbIX 110JIel 1 MeTO-
IOB. Y3JIOBBIE TOUKH ¥ 3HAYEHUS TAOYIUPYEMOil B 9TUX TOUKAX (DYHKIIUHU TIPU CO3aHUH
00beKTa Kiacca Optimizer 3aHOCSTCSI B JIBYMEPHBIN MACCHB, CCHLJIKA Ha KOTOPBIN CO-
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nep;kuTces B mosie data. [lo mepBomy unzmekcy MaccuB uMeeT pa3Mep 2 (MHIEKC @ COOT-
BETCTBYET Y3JIOBbIM TOYKAM, MHEKC 1 — 3HaYeHUsAM TaOyIupyeMoil GyHKIUN B 9TUX
TOYKax), a 0 BTOPOMY UHJIEKCY KOJUYECTBO JIEMEHTOB OIPEIEJISIETCS 3aKPBITHIM T10-
JieM n (MacCcuB COMEPIKUT n+l ajieMeHT). BTOpoil MHIEKC OompeiesisieT HOMeEP Y3JI0BOH
touku. KOHCTPYKTOPY Kjiacca Optimizer apryMeHTOM IepejlaeTcsl 3HaueHue moJis n.
[Tocse mpucBoeHMA OO N 3HAUYEHNSA KOMaH/I01 data=new double[2][n+1] co3maercs
MAaCCHUB, CChIJTKA Ha KOTOPBIM 3amuchiBaeTcs B Moje data, 1 HAaUMHAETCs 3aMOJTHEHTE
MaccuBa. B onepatope 1uKJa WHAEKCHAS TepeMeHHasd 1 MpUHUMAaeT 3HAYeHUS OT 710 n+1
BKJIOUnTENbHO. KoMan bl data[@][i]=Math.PI*i/n/2 udata[1][i]=Math.sin(data[@]
[1]) mpucBamBaiOT 3HAYEHUS dJIeMEHTAM MAacCUBa MCXOMHBIX AaHHBIX. HecmoxHo 10-
rajiaThCsl, UTO B JIaHHOM cJjiydae Tabyaupyercs ¢yHkius y(x) = sin(x) Ha mHTEpBaIe
3HaueHnit aprymenTta 0 <x <m/2.

[Tocsie 3amosiHEHNsST MAcCUBA BBI3bIBAETCSI METO/ set (). DTO 3aKPBITHIII METO/I, TI0-
3BOJISTIONIMI HA OCHOBE JAHHBIX M3 MAacCUBA data BBIYNUCIUTH TTapaMeTPhl JUHENHON
PETPECCHOHHOI MOJIEITH. DTH MapaMeTPhI 3aMUCHIBAIOTCS B 3aKPBITHIE TT0JIA @ U b, UTOObI
pazobparhest B METOMKE PAacyeTa mapaMeTPoB, KPATKO OCTAHOBUMCS Ha CIOCOOax mMo-
CTPOEHUS JIMHEHHOW PErpecCHOHHON MOJIEJIH.

[TpeamonoxmM, He0OXOMUMO BBITIOTHUTD AMTPOKCUMAITIIO 0 HabOpaM JaHHBIX {X,}
u {y,} (uumexc k=0, 1, 2, ..., n), KOTOPbIE MPEACTABIAIOT COOOH COOTBETCTBEHHO 3Ha-
YeHWST aPTYMEHTA X B Y3JIOBBIX TOUKAX W HEKOTOPOI (hyHKIINU y(X) B ATUX K€ TOUKAX
(To ecTb 110 onpeziesieHuio y(x,) =y,). 3ajaua COCTOUT B HAXOXK/ICHUH TTAPaMeTPOB a u b,
IpU KOTOPBIX GYHKINS f(x) = ax + b (perpeccrorHast DYHKIHS ) HAMIY UM 00pa3oM
OIMKCHIBAJIA OBl 9TY 3aBUCKMOCTb. J1JIsT OTIPEIETIEHNST 9TOTO «HAWTYUIIIETO 0Opasa» 0OBIYHO
WCIIOJIB3YIOT METO/T HAUMEHBIITNUX KBA/IPATOB, B COOTBETCTBUN C KOTOPHIM YKa3aHHbBIE TTa-
PaMeTPbI BBIUUCIISIFOTCS TAK, YTOOBI CyMMa KBaPaTOB OTKJIOHEHWUH TabIMIHBIX 3HAYCHU I
byHKIT y, 1 perpeccuonioit hyHxmu f(x,) B y3T0BBIX TOUKAX OBLTA MUHIMAIHHA.
JlpyruMu cjioBamMu, HeOOXOIMMO HAlTH TaKye 3HAYeHUsT TapaMeTPOB a U b, aTo6bl Oblia
MWHUMAJIbHOH cyMMa

S (- (1)) =ki<yk —ax, by,
k=0 -0

Jlerko MoKasaTh, 4TO B 9TOM CJIydae TapaMeTphbl d U b BBIYUCISIOTCS CICAYOINUM 06-
pasom:

(n+ 1)Zxkyk - Zxk Zyk
_ k=0 k=0 k=0

(n+1)§x,f —(kixkj

a

1 n n
b——Zyk —szk.

n+1k:0 n+1k:0
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n n
B meTozie set () B omepaTope INKJIA BBIYUCISIOTCS CyMMBI Zxk (mepeMeHHasd Sx), Zyk
n n k=0 k=0
2
(rlepemeHHas Sy), zxkyk (TepeMeHHad SXy) 1 Zxk (TrlepeMeHHast Sxx), a 3aTeM Ha OCHOBE
k=0 k=0

BBIYMCJICHHDBIX 3HAYCHUH OMpeAesaioTc mapaMeTphl perpeccuoHHoll monenu. Metoz
approx(), Ipe/lHa3HAYCHHBIH /IJI BBIYMCJIEHNUS 3HAYEHUS PErPEeCCUOHHON (hyHKINH,
JIOCTATOYHO MPOCT U 0cOOBIX KOMMeHTapueB He Tpebyer. HeckobKo cioxkHee BbIuKC-
JileTCsl UHTePIOJISIIIMOHHBIN TOJTMHOM B MeTojie interp (). IIpu Berunciaennn sHaueHust
WHTEPIOJAIMOHHOTO MTOJIMHOMA BBI3BIBACTCS 3aKPBITBIN METOI psi (), IpeiHa3HAUYCHHBII
IS pacyeTa 6a3uCHBIX (DYHKIUET HHTEPIIONSAIMOHHOTO TIOJIMHOMA B cxeme Jlarpamska.
Bot kpaTkoe nsiokeHue ncroab30BaHHOIO MOX0/1a.

JUist co3/laHust MHTEPTIONATIMOHHOTO MOJMHOMA Ha OCHOBE HabOPOB MaHHBIX {x,} 1 {y/,}
(uHzpekc k=0, 1,2, ..., n) HEOOXOAMMO BBIUUCIUTH NapaMeTpsl (KOd(MOUIMEHTHI) 110-
smHOMa L(X) cTemeHu #n 10 apryMeHTy X TaKOTO, YTOOBI B Y3JIOBBIX TOUKAX 3HAUCHISI
MOJIMHOMA COBIAAJIN CO 3HAYCHUAME TabyIUPOBaHHOM QyHKIIH. JIOKHO BBITTON-
HATHCs yeoBue L(x,) =y, nnsa Beex k=0, 1, 2, ..., n. [Ipu co3mannun WHTEPIOAATHOH-
HOTO TIOJIMHOMA TI0 cXeMe JlarpaH:ka COOTBETCTBYIOIIee TOTMHOMIAIbHOE BEIPAKEHIIE
HAXOJUTCS B BUJIE

L) =Yy, (@)
k=0

Bazucuble pynkuum 3nech Takue:

n

vi@=][—~

m=0, xm - xk
m=k

OcobenHocTb 6a3nucHOiT GYHKIMU COCTOUT B TOM, 4TO Y, (X,) =3, T/1e cuMmBos Kpome-
Kepa §,, PaBeH HYJIIO I PA3HBIX MH/IEKCOB M eJIMHUIIE — JIJIS O/[UHAKOBBIX.

Nmenno cxema Jlarpam:xa peasn3oBaHa MPU BEIYNCIEHUN WHTEPIIOISIIHOHHOTO TTOJIN-
HoMa. 3HaueHue 6a3uCHOI (PYHKIK BBIYKC/ISETCS METOAOM psi (), a HEMOCPEACTBEHHO
3HaYeHHUe IOJIMHOMAa — MeTOA0M interp().

Yo KacaeTcs TIIaBHOTO METO/[a TIPOTPAMMBL, TO B HEM CO3/IaeTCst 00BEKT Kiiacca Optimizer,
3aTeM Ha OCHOBE 9TOT0 0OBEKTA JIJIsT HECKOJIBKUX 3HAYEHU I apryMeHTa 0TOOPasKaeTCst:
HETIOCPEZICTBEHHO APTYMEHT, 3HaUeHUe NCXOAHON (DYHKIIMH B COOTBETCTBYIONIEH TOUKE,
3HAYEHUA B ATOM TOUKE WHTEPIOIAIUNOHHOTO MOJUHOMA U PErPeCCUOHHON (DYHKITHN.
JlanHbie 0TOOPAKAIOTCS B BUJIE UMIIPOBU3UPOBAHHON TaOJIHIIBI.

HA 3AMETKY

[ns oTo6paXkeHust AaHHbIX UCMOMb30BaH MeToA printf(), NO3BONSIOWMIA 3a1aBaTb

x cnocob cdopMaTnpoBaHus. MepBblii apryMeHT 3TOr0 MeToAa SIBNSIETCS TEKCTOBOW
CTPOKOW. MHCTPpYKUMS "%25s" 03HAYaeT, YTo ANsi BbiBOAA AaHHbIX (B AAHHOM Ciyyae
TEKCTOBOro NPeACTaBNEHUS] YMCA) UCTIONb3YETCS 25 NO3ULINN.
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YTO KacaeTcs HEMOCPEACTBEHHO PE3Y/IbTATOB BbIMOIHEHWS MPOrPaMMBbl, TO MONTyYEHO
[IOBOJIbHO HEM/oXoe CoBnaAeHue ansi CUHyCca, PacCYMTaHHOrO Ha OCHOBE BCTPOEHHOM
(PYHKUMN M MHTEPNONSILUMOHHOrO MOSIMHOMA. [puUuMHa B TOM, UYTO Ha BbIOPaHHOM
MHTEpBane ucxoaHas TabynupoBaHHas yHKUMS rnajkasi, no3ToMy MHTEpPnonsums
achdekTMBHA. XyXe pesynbTaTbl ANa annpoKCMMaLMm, NMOCKObKY B A@HHOM Ciyyae
JIMHENHAA perpeccusi He SBNSIETCA ONTUMAbHOM As1 ONUCAHNSA UCXOAHOW (hyHKLMO-
HanbHOM 3aBUCUMOCTMU.

FeomeTpuueckme purypbl

B sicturre 5.8 puBeieH Ko MporpaMMbl, B KOTOPOH peaim30BaH KJacc Figures 1Jist
paboThl ¢ rpaduueckuMu 0GbEKTaMK Ha TJIOCKOCTH (Peub B JAHHOM cjlydae — O Ipa-
BWJIbHBIX MHOTOYTOJIbHUKAX ). Kitacc co/iepsKkuT MeTOIb 7151 oTpeie/ieHns KOOPAMHAT
BepHIH (GUTYP U BBIYUCIEHUS TTePUMEeTpa U TIJI0TIAIH.

B xnacce Figures 1eiouncieHHOE 3aKPBITOE TIOJIE N TPEIHA3HAYECHO [IJIs 3aITUCH KOJIU-
yecTBa BepiinH. MHOTOYTOJNBHUK OIpeessieTcst (pakTuaecku HabopoM TOUYEK Ha TLI0-
ckocrtu. JIist peanusaiiin 00beKTa «TOUKa» B Kjacce Figures OMUCHIBAETCS BHYTPEHHUIT
KJ1acc Point, umeroniuii cuMBOJIbHOE (THUII char) roJie name JJist 3allUCU HA3BAHUS TOUKU
(nmarunckas 6yksa). IToJst x 1 y Tiia double 1pejHa3HAYEHBI /I 3aIIUCH U XPAHEHM
KOOPJIMHAT TOUKH.

KoHcTpyKTOpy BHYTPEHHETO KJIacca B KauecTBe apryMeHTOB TiepezaeTcst cuMBoJI (OyKBa)
Ha3BaHUS TOUYKH, a TAKXKe /[Be ee KoopJAnHaThl. MeToza dist() B KauecTBe pe3yJjbrara
BO3BPAIIAET PACCTOSHME OT Hauala KOOPAUHAT O TOUKHU, Pealn30BaHHOI yepes 0ObEKT,
113 KOTOPOTO BBI3bIBAETCS METOJI. PaccTosiHMe BBIYMCIAETCS KaK KOPeHb KBa/[PATHBIN U3
CYMMBI KBaJIpaToB KOOpAnHaT Touku. Hakomerr, MeTogoM show() oToOpaskaeTcs HasBaHue
TOYKH C ee KOOpAnHaTaMu (B KPYIJbIX cKoOKax). IIpu oToOpaskeHnu KOOPAMHAT TOYKU
B JI€CATUYHON YacTu ocraerca He Gojee nByX nudp. s OKpyIraeHus: UCIOJIb3YeTCsI
MeTo/1 round () U3 Kjacca Math.

Unes, peamusoBarHas B TporpaMme, TakoBa. Ha ocHOBe HaYambHON TOYKH CO3/1a€TCS
MTPaBUJIBHBI MHOTOYTOTBHUK C YKA3aHHBIM KOJIMUECTBOM BepIinH. KoHCTpyKTOp Ki1acca
MMeeT TPU apTyMeHTa: KOJTWYeCTBO BEPIIMH MHOTOYTOJbHUKA W KOOPJWHATHI TEPBON
ToukH. [Ipoune TOUKM HAXOMSATCS Ha TAKOM ;K€ PACCTOSHUH OT Hadasa KOOPJAWHAT, UTO
1 miepBas Touka. Kaxmas ciemyonas moydaeTcs cMenieHneM TOYKH IIPOTUB YaCOBON
CTPEJIKM Ha OMH M TOT ke yroJ. Kaskmas Touka — o6bekT Kiracca Point. CehIKM Ha
9T 00BEKTHI 3aIIMChIBAIOTCS B 3aKPbITOE oJie points. ITojie points 0ObaBIsSETCH KAK
HepeMeHHast MacCUBa, dJIEMEHTaMK KOTOPOTO ABJISAIOTCS 00bEKTHBIE IEPEMEHHbIE KJIacca
Point (cooTBeTCTBYIONIAs MHCTPYKINS UMeeT BUA Point[] points). Pa3mep maccuBa
omnpezessiercs 3nadenneM 1o n. Iossg n u points 00bsABIEHDBI KaK 3aKPbITbIE IS
IPeI0OTBPAICHNS X HECAHKITMOHUPOBAHHOTO NI HECUHXPOHHOTO N3MEHCHUS.

B kmacce takske omucan MeToj perimeter() s BBIUUCICHUS TIEPUMETPA U METO[
square () 7 BBIYUCACHUS IO MHOTOYTOTbHUKA. MeTomy dist(), olmmcanHoMy
B KJjlacce Figures, apryMeHTaMM [epeialoTes ABa 00beKTa Kiacca Point, a pesyibraToMm
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METO/I BO3BPAIIAET PACCTOSIHIE MEKY COOTBETCTBYIOIUME TOYKAMU ( BBIYUCIISIETCS KaK
KOPEHDb KBaJ[PaTHBIM U3 CYMMBI KBaJIpaTOB Pa3HOCTEH COOTBETCTBYIONINX KOOPAUHAT
TOYEK).

Bce ocroBHbIe BbIUKCIEHUS TPOUCXOAT IIPU BBI30BE KOHCTPYKTOPA. B 1iepBy1o ouepesnb
TaM CO3/IaeTCsA HavaabHasd TOuKa (0OBEKT p Kiacca Point). [[Jist 5TOrO MCHOIb3yeTCst
KOMaH/la Point p=new Point('A',x,y). [lepBag Touka nmeeT nums A, a ee KOOPJIMHATHI
OIPe/IENIAIOTCS BTOPBIM U TPETbUM apryMeHTaMM KOHCTPYKTopa kjiacca Figures. Koman-
JI011 this.n=n 10JII0 n KJIacca IpHUCBanBaeTCs 3HaUeHHe, ITepelaHHoe TEPBBIM apTYMEHTOM
koHcTpyKTOpY. [locse atoro komannoii points=new Point[n] co3maeTcss MaccuB I
3aTMCH CCHIOK Ha OOBEKTHI TOUEK. YTOJI phi Ha HAYATBHYIO TOUKY M PACCTOSTHHUE I [0 Hee
BBIUMCJISIIOTCSI COOTBETCTBEHHO KOMaHaMu phi®=Math.atan2(y,x) n r=p.dist(). Ha-
MIOMHUM, YTO MeTO/IOM atan2 () (u3 Kyacca Math), ecyiv OH BBI3BaH C apTyMEHTaMU y U X,
BO3BPAIIAETCS YTOJI Ha TOUKY ¢ KOOPJAMHATAMU X U Y. YTOJI TIOBOPOTA OIpe/IeIgeTcs Kak
phi=2*Math.PI/n. [lanee nis pacueTa caeyIoNX TOUYEK 3aITyCKAETCS OMepaTop MUK
1uk. OTHOBPEMEHHO € OTIpeie/ieHIeM UMEH M KOOPAWHAT TOYeK MeTO/IoM show() ocy-
IECTBIIAETCS OTOOPasKEHNE JAHHBIX B 00acTh BbiBojia. Kakias HoBast Bepiimia (cChlIKa
Ha COOTBETCTBYIONTHH OOBEKT) 3aIMChIBACTCS B TIepeMeHnyIo p. [IpeiBapuTesibHo crapast
CCBIJIKA 3aHOCUTCS B MacCUB, Ha KOTOPBIH ccbltaetcs 1ose points. [Ipu Borunciaenumn
UMEHU HOBOW TOUKU K UMEHU CTApPOH TOUKH (CCBUIKA p. name) PUOABIIACTCS €IMHUIIA.
PesysraToM sIBJISIETCS KOJL CITE/YIONIETO TIOCTIE p . name CUMBOJIA. DTO 3HAYCHHE MPE0d-
pasyeTcd K THILY char ¢ TOMOIIBIO ABHOTO IIPUBEJCHUS TUTIOB. B peayssraTe mosyyaem
GYKBY, CIIEYIONTYTO TT0ce OYKBBI p.name. [Ipy BBIYUCICHIH KOOPAMHAT BEPIIUHBI UC-
MI0JIb30BAHO TO CBOMCTBO, YTO TOUKA, HAXOAAMIAACS HA PACCTOIHUH 7 OT Hayaa KOOP/u-
HAT B HAITPABJIEHUH yTJIa o, UMEET KOOPAMHATHI X =7 cos(a) ny =rsin(a). B To ske Bpemst
st k-it Toury (10 OPSIZIKY, & He 10 WHAEKCY ) YTOJI onpeiesisieTcst Kak o=@, + (B — 1) ¢,
T7ie (¢, — YTOJI B HAIIPABJIEHNHN Ha HAYAJIbHYIO TOUKY, a ¢ = 27t/71 — yroJ noBopoTa. ViMeHHo
3TU COOTHOIIIEHUS UCIIOJIb30BAHDI TIPY BBIUNCICHUM BEepIIMH MHOTOyTO/IbHUKA. [locie
BBIYUCJICHUS BEPIITIH MHOTOYTOJbHUKA BBIYUCISIIOTCS M OTOOPAsKAIOTCS 3HAUCHUST 11T
IepuMeTpa U MI0MiajA MHOTOYTOJIbHUKA.

JNucturr 5.8. FeomeTpuueckue burypbl

class Figures{

// KonuyecTBO BepuwwuH:

private int n;

// Touku (BepwuHsl):

private Point[] points;

// KoHCTpyKkTOp Knacca:

Figures(int n,double x,double y){
// Yron Ha Ha4vanbHyl TOYKY, Yron npupaweHus
// v paccToAHWe A0 HavaNbHOW TOYKM:
double phio,phi,r;
// HavanbHaa Touka:
Point p=new Point('A',Xx,y);
// WHpeKcHaa nepemeHHas:
int i;
// 3HayeHue ANA KOMWYECTBa BEpUWUH:
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}

this.n=n;
// MaccuB OGBLEKTHBIX NepemMeHHbIX Ans "Todek™:
points=new Point[n];
// BblMMCneHWe yrna Ha HayalbHyKW TOYKY:
phie=Math.atan2(y,x);
// BblMMCneHue yrna npupaweHus:
phi=2*Math.PI/n;
// PaccTofHMe OT Ha4dala KOOpAMHAT
// 0O HavaNbHOW TOYKMU:
r=p.dist();
System.out.print(
"MpaBunbHbli "+n+"-yronbHUK C BepwmHamn B TO4YKax

)s
// 3anonHeHnue maccuBa "Tovek"
// wn oTobpaxeHue pesynbTaTa:
for(i=0;i<n-1;i++){
p.show();
System.out.print(i==n-2?"u ":", ");
points[i]=p;
// "BblducneHue" BepuWuH:
p=new Point(
(char)(p.name+1),
r*Math.cos(phi@+(i+1)*phi),
r*Math.sin(phi@+(i+1)*phi)
)s
¥
// "MocnepHAa" BepuwuHa:
points[n-1]=p;
p.show();
System.out.println();
// NepumeTp duUrypsbl:
System.out.println("NepumeTtp:\t"+perimeter());
// Nnowanb urypsi:
System.out.println("Mnowaab:\t"+square());

// MeToh ONA BLIMUCNEHUA PACCTOAHUA MEXAY TOYKaMM:
double dist(Point A,Point B){

}

return Math.sqgrt(
(A.x-B.x)*(A.x-B.x)+(A.y-B.y)*(A.y-B.y)
)

// MeToA ANA BblYUC/IEHUA MepumeTpa:
double perimeter(){

}

double P=0;

int i;

for(i=0;i<n-1;i++){
P+=dist(points[i],points[i+1]);

}

P+=dist(points[n-1],points[0]);

return P;

// MeToa ANA BbLIYMC/IEHUA MOWAAM:
double square(){
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double r=points[@].dist();
double phi=2*Math.PI/n;
double s=r*r*Math.sin(phi)/2;
return s*n;
}
// BHyTpeHHWIh knacc ana "Todek":
class Point{
// Ha3BaHMe TouKu:
char name;
// KoopauHaTbl TOYKH:
double x,y;
// KOHCTpYKTOp BHYTpEHHero knacca:
Point(char name,double x,double y){
// Ha3BaHMe TouKu:
this.name=name;
// KoopAuHaTbl TOYKH:
this.x=x;
this.y=y;
¥
// MeToa ANA BbIMUCNIEHUA pPaCCTOAHUA
// OT Ha4ana KOOpAWHAT [O TOYKM:
double dist(){
return Math.sqrt(x*x+y*y);
}
// MeToa pnAa OTOOpaxXeHWs Ha3BaHWUS TOYKM
// wn ee koopauHaT:
void show(){
System.out.print(
name+" ("+Math.round(x*100)/100.0+
","+Math.round(y*100)/100.0+")"

)5

}
}

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
// Co3paHve kBapgpaTa:
new Figures(4,1,1);

Cosnamre MHOTOYTOTbHIKA O3HAYAET CO3/IaHNe 00heKTa Kiaacca Figures: B TITABHOM Me-
TOJIE CO3/TAETCST AHOHMMHBIH 00HEKT HTOTO KiIacca. Pe3yIbrar BRITOTHEH S TIPOTPAMMBbI
OyJleT UMETh CIIEAYIOINI BUJIL:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 JIMCTUHra 5.8)

MpaBUNbHbIA 4-yroNbHUK C BepwuMHamu B Touvkax A(1.0,1.0), B(-1.0,1.9), C(-1.0,-1.9)
n D(1.0,-1.0)

MepumeTp: 8.0
Nnowaab : 4 .000000000000001



Mp1MeHeHne METOA0B Ha MPaKTUKe 205

Crout 3aMeTUTBh, UTO JIJI TPABUJIBHOTO MHOTOYTOJTbHUKA TEPUMETP U IIJIOMIAb MOKHO
BBIUMCIUTH HA OCHOBE MH(OPMAITIH O KOJTMYECTBE BEPIIUH U PACCTOSHIH OT HaYasIa Ko-
OPZIMHAT 10 TIEPBOH TOUKW. 3/1eCh BEIYMUCIEHUS B UJITIOCTPATUBHBIX TIEJISX IIPOBOIUIIC,
9TO HA3BIBAETCS, B J100. Hampumep, 17t pacueTa mepuMeTpa BhIYMCIISIITUCH PACCTOSHIS
MEKIY COCeTHIMU TOUKaMM, TIPUYEM /IS HOCTIEHEH TOUKH COCeiHe SIBIIIeT s epBast
Touka. [Ipu pacyere 1mIomaan BEIYNCIAIACH TIOMAb OHOTO CeTMEHTA (TPEYTOTHHUK
C BEpIINHOI B HAUajie KOOPAWHAT ¥ OCHOBAHIEM — OTPE3KOM, COSTUHSIONINM COCEHNE
BEPITMHBI MHOTOYTOJIBHUKA ), & 3aTeM TIOJTYyIeHHOE 3HAUCHIE YMHOKAIOCH HA KOJTMYECTBO
TaKMX CETMEHTOB (PaBHOE KOJTMYECTBY BEPIITUH).

MaTpuyHas 3KCNOHeHTa

B cremyromem mpuMepe IpeicTaBIeHa TPOTPaMMa, ¢ TIOMOIIBI0 KOTOPOH BBITHCIISETCS
MaTpPUYHAS 9KCIIOHEHTA. VI3BECTHO, YTO SKCTOHEHIINATbHAS (QYHKIINS OT AeHCTBUTETH-
HOTO apTyYMEHTa X BBIYHCIISETCS B BUJIE PSiTa

exp(x)= Zﬁ
o k!

Ecii peub uzieT 0 MAaTPUYHON 9KCITOHEHTE, TO €€ MOKHO BBIYUCJIATD TI0 TOMY K€ TPUHITHTLY.
B uactHOCTH, ec A — HeKoTOpas KBaJ[paTHAS MATPHUIIA, TO MO ONPe/ieIeHNI0 MaTPIUIHOM
SKCIIOHEHTOI! OT 3TOI MaTPHIIBI Ha3bIBaeTCsI MaTpuIia exp(A), KoTopast BBIYUCISETCS TaK:

© Ak
exp(A)= Zﬁ
k=0 Iv:

371ech OIATD JKe 110 OIPEIeICHUIO OJIaratoT, YT0 MaTpuLa A B HYJICBOI CTEIICHN PaB-
HSIETCST e/INHIMYHOI MaTpuiie E (110 MaroHas i eINHIIIbI, BCE OCTAIbHBIC AJIEMEHTHI —
HyJn), o ectb A’ = E.

Ha mpakTuke BMECTO BBIUUCJEHMST GECKOHEUHOTO PsI/Ia [IJisl MATPUIHOIN 9KCITOHEHTHI
OTPaHMUYMBAIOTCSI KOHEYHBIM YHCJIOM cJlaraeMbIX. UTo KacaeTcs HelmocpeICTBEHHO Psijia,
TO JIJIS €70 BBIYUCIIeHUS HY5KHO YMeTb ITPOJIeIbIBAaTh KaK MUHUMYM TPU ollepaliniu ¢ Ma-
TPHUIIAMU: CKJIa/IbIBATh MATPHIIbI, YMHOXKATh MaTPUILY HA MATPUILY X YMHOKATh MaTPUILY
Ha JleficTBUTeIbHOE Yrco0. VIMeHHo Takue lelcTBUs (METOIbI JIJisl UX Peau3aliuim)
IPeyCMOTPEHBI B TiporpaMme B Juctuiire 5.9. Tam Mbl onrcbiBaeM Kiacc MatrixExp
¢ ToJieM matrix, SBJASIONIUMCS CCBIIKON Ha JBYMEPHBIN MaccuB (MpeiHa3HAYCHHBIN
JUIST peajiu3aliuyl KBapaTHOM MaTpuilbl). TakuM 06pa3oM, MaTpHUIlA yaKoBaHa B 00b-
eKT KJiacca MatrixExp. OHepaL[I/H/I C MaTpuIlaM, B TOM YMCJ€e U TaKKe, KaK BbIYHCJIEeHNE
9KCIIOHEHTHI, PeaIN3yI0TCs Uepe3 MeTo/Ibl Kiacca.

JinctuHr 5.9. MaTpnyHas 3KCrNnoHeHTa

// Knacc pna peanusauuum maTpuupl u
// BbIMUCNIEHUA MATPUYHOW SKCMOHEHTHI:
class MatrixExp{
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// KonuyecTBO cnaraembix B psAfe AJIA SKCMOHEHTHI:
private final static int N=100;
// Pa3mep maTpuupl:
private int n;
// Ccbinka Ha MaTpuuy (ABYMEpHblii MaccuB):
private double[][] matrix;
// KoHcTpykTop (pa3mep mMaTpuubl U AManas3oH
// cnyYaWHbIX 3HAYeHui):
MatrixExp(int n,double Xmin,double Xmax){
double x=Math.abs(Xmax-Xmin);
int 1i,3;
this.n=n;
matrix=new double[n][n];
for(i=0;i<n;i++){
for(j=0;j<n;j++){
matrix[i][j]=x*Math.random()+Xmin;
¥
¥
}
// KOHCTpykTop (Ha OCHOBe CylwecTBYyHWe# mMaTpuupl):
MatrixExp(double[ ][] matrix){
this.n=matrix[@].length;
this.matrix=new double[n][n];
int i,3;
for(i=0;i<n;i++){
for(j=0;j<n;j++){
this.matrix[i][j]=matrix[i][j];
¥
¥
¥
// KoHcTpykTop (eavHu4Has maTpuua):
MatrixExp(int n){
this.n=n;
matrix=new double[n][n];
int 1i,3;
for(i=0;i<n;i++){
for(3=0;3j<i;j++){
matrix[i][j]=0;
}
matrix[i][i]=1;
for(j=i+1;j<n;j++){
matrix[i][j]=0;
}
¥
¥
// KOHCTpykTop (3anosiHeHWe OAHWUM YUCIOM) :
MatrixExp(int n,double a){
this.n=n;
matrix=new double[n][n];
int 1i,3;
for(i=0;i<n;i++){
for(3=0;3j<n;j++){
matrix[i][j]=a;
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}
}

// MeToa nnA OTOGpaXeHWs MaTpuLbl:
void show(){
int 1,3;
for(i=0;i<n;i++){
for(j=0;j<n-1;j++){
System.out.print(
Math.round(1000*matrix[i][j])/1000.0+"\t"
)
}
System.out.print(
Math.round(1000*matrix[i][n-1])/1000.0+"\n"
)
¥
}

// MeToA ANA BbIYUCAEHUA CYMMbl MaTpULL:
MatrixExp sum(MatrixExp B){
MatrixExp t=new MatrixExp(n,0);
int i,7;
for(i=0;i<n;i++){
for(j=0;j<n;j++){
t.matrix[i][j]=matrix[i][j]+B.matrix[i][]];
}
b
return t;
¥
// MeToa ANA BbIMUC/IEHUS MPOU3BEAEHUA MATpULbl Ha YUCNO:
MatrixExp prod(double x){
MatrixExp t=new MatrixExp(matrix);
int i,7;
for(i=0;i<n;i++){
for(j=0;j<n;j++){
t.matrix[i][j]*=x;
¥
}
return t;
}
// MeToA ANA BbIMUC/IEHUA MPOWU3BEAEHUS MaTpuL:
MatrixExp prod(MatrixExp B){
MatrixExp t=new MatrixExp(n,®);
int 1i,7j,k;
for(i=0;i<n;i++){
for(3=0;3j<n;j++){
for(k=0;k<n;k++){
t.matrix[i][j]+=matrix[i][k]*B.matrix[k][]];
¥
}
b

return t;

}

// MeTop AnA BblMUC/EHUA ManW-IHOﬁ SKCMOHEHTHI:
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MatrixExp mExp(){
MatrixExp t,q;
// HavanbHoe 3HayeHWe — efMHMYHAA MaTpuua:
t=new MatrixExp(n);
// HavanbHaa pgobaBka:
g=new MatrixExp(matrix);
int i;
// BblducneHue papa AnA SKCMNOHEHTbI:
for(i=1;i<=N;i++){

t=t.sum(q);
g=q.prod(this).prod(1.0/(i+1));
¥
return t;

}
¥
// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// WcxopHasa maTpuua:
MatrixExp A=new MatrixExp(3,0,1);
System.out.println("MaTpuua A:");
// OTobpaxeHUe MCXOAHOW MATpuULpI:
A.show();
System.out.println("MaTtpuua exp(A):");
// BblMMCNeHWe MaTPUYHON 3SKCMOHEHTbI
// wn oTobpaxeHue pesynbTaTa:
A.mExp().show();

Kpome monst matrix B Kyacce MatrixExp eCThb elle /[Ba 3aKPbITHIX TOJIS: CTaTHIeCKOe
1esoyrcaeHHoe final-mrose N oTipeiesigeT KOJIMYeCTBO CIaraéMbIX IIPU BBIYUCIEHNN P
7151 9KCITOHEHTHI, a TIeJIOUNCJIeHHOe TT0JTe n 33/1aeT pa3Mep MaTpHIlpl. B ki1acce mmeetcst
U HECKOJIBKO KOHCTPYKTOPOB JIJIST CO3/IaHUst 00BEKTa, COOTBETCTBYIOIIETO:

O enUHWYHON MaTPHUIIE;

O Marpwuile, 3aIIOTHEHHON CIIyJailHBIMU YNCTTAMT;

O wmarpuile, CO3/JaHHOI HA OCHOBE Y3Ke CYIIECTBYIONIEN MATPUIII;
QO wmarpuile, 3aTTOJTHEHHOW OJTHUM U TEM K€ YUCIIOM.

Koncrpykrop kj1acca, B KOTOPOM MaCCUB 3alOJHAETCS CJLydYalHbIMU YHUCIaMK, UMeeT
TPW apryMeHTa: TeJJOYNCIeHHBIN pa3Mep MaTPUIIhl U TPAHUIIBI AMATIa30Ha, B KOTOPOM
TeHEPUPYIOTCS CAydaiHble YHCTa I7Tst 3amoaHenys. [Ipn co3mannm 06bekTa Ha OCHOBE
yoKe CyIIeCTBYIONEH MaTPHIIhI CChIIIKA HA COOTBETCTBYIOIINH IBYyMEPHBIN MacCHB Tiepe-
JlaeTcs apryMeHTOM KOHCTPYKTOpY. Ha ocloBe cehbliiku BbIUucseTcs pa3Mep Maccusa (110
[IEPBOH CTPOKE, IIPU ITOM IIPEAIIOIAraeTCs, YTO MACCUB 110 KAyKJOMY U3 UH/IEKCOB UMeeT
OJIMHAKOBBIHM pa3Mep) U BLIIOIHAETCA [I03JeMeHTHOe KonupoBanue. Ilpu cozpanun
00BEKTA JITTST PEATTM3ATINT eTNHUYHOI MATPHITBI KOHCTPYKTOPY TTEPENAETCS TIETOE TNCII0,
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KOTOPOE OTPeIETIsieT pasMep MaTpPHIlbl, HakoHeIl, Jist co3aHust 0GbeKTa ¢ MAaCCUBOM,
3aMOJIHEHHBIM OJIHUM U TEM K€ YUCJIOM, KDOME pa3Mepa MaTPHUIIbl KOHCTPYKTOPY HYKHO
nepeiaTh erne U YUCo IS 3aAM0JTHEHUS.

Y kiaccaMatrixExp ectb MeTOJL show() J1JIst OTOOPasKeHUsT MATPHIIBI (CChIJIKA HA KOTOPYIO
3ammcana B 1ose matrix). ¥ MeToza HeT apryMeHTOB, U OH He BO3BPAIIAeT Pe3yJIbTar.
DJIeMEHTBI MATPHIIBI OTOOPAKAIOTCS TIOCTPOUHO, IPIYEM MPEABAPUTETHHO COOTBETCTBY-
folliee 3HaYCHIE OKPYTIISETCS TaK, YTOObI B POOHON YacTH GbIIIO He 60IIbIIe TPeX 1MIudp.

Metoz sum() Ipe/THa3HAYEH [IJIST BBIYUCTICHUS CyMMbBI MATPHIL. APTYMEHTOM eMy Tiepe-
naercs 00beKT Kaacca MatrixExp. B resie MeToza co3maeTcs JOKaIbHbIi 00bEKT Kiacca
MatrixExp. MaTpuiia, pea30BaHHast 9THM OOBEKTOM, BBIUMC/ISICTCS KAK CyMMa MaTPHII,
[IPEICTABIEHHBIX 00BEKTOM, U3 KOTOPOTO BBI3bIBACTCS METO/, U 00BEKTOM, IIEPeaHHbIM
apryMeHTOM MeTojy. B mmpotiecce BhIUnCIeHU NCTTOTH30BAHBI BJIOKEHHBIE OTIEPATOPBI
KA. JJaHHbI JTOKATBHBIH 00BEKT BO3BPAIIACTCS KaK PE3YJIBTaT METO/IA.

[Teperpy:xeHHblit MeTO/I prod() HYsKeH /Js1 BbIYMCJIEHUs TPONU3BEeHNsT MATPHUI]
1 YMHOKEHWST MaTPUIlbl Ha yncJio. B yacTHOCTH, MeToy prod() apryMeHTOM MOKHO
nepegaBaTb YMCJIO U 06beKT KiaccaMatrixExp. B [IEPBOM CJIyJyae Ha OCHOBE 00bEKTa,
13 KOTOPOTO BBI3BIBAETCS METO/I, CO3/IaeTCs JTOKAIbHAA KON U 3aTEM BCE 9JIEMEHTBI
MaTPUIIbI, PEATU30BAHHON Yepe3 TOT JOKAJIbHBINH OOHEKT, YMHOKAIOTCS HA YUCJIO,
nepejlaHHoe apryMeHToM MeToay. [locse 3Toro JoKaabHbIil 00bEKT BO3BpaIlaeTCst
pe3yabTaToOM METO/IA.

Ecom meTomy prod() mepeath apryMeHToOM 00beKT Kiacca MatrixExp, TO BEIYHUCIISETCS
npousBe/eHre MaTpuil. [lepBas MaTpHIia B IPOM3BEACHUN OMPEIETSIETCS OOBEKTOM, U3
KOTOPOTO BBI3BIBAETCST MEeTO/l. Bropas Marpuiia peaqnsyercst 06beKTOM, TTepelaHHbIM
aprymenToM Metoay. [Iponssesienne MaTpull BBIYUCISETCS KaK CyMMa MOIIapHBIX [1PO-
U3BEICHIH 3HAYCHUH 9JIEMEHTOB CTPOK MEPBOIT MATPHUIILI U CTOJGIIOB BTOPOH MATPHIIHI.

noAPOBHOCTHN

[JonycTum, ecTb ABe MaTpuyubl, AN1s KOTOPbIX TPEDOYETCS BBIYMCIUTD MX NPOU3BEAEHNE.
PesynbTaToM 6yzeT mMaTpuua. ®akTUYeCKM HaM HYXXHO BbIYWUCIWUTL SNEMEHTbI 3TOW
MaTpuubl. [OMycTUM, HAaC MHTEPECYET 3NIEMEHT B TPETbEW CTPOKE M MSTOM CToNbLE.
Toraa Hy>KHO 13 NePBOI MaTpULbl B3SITb TPETbLIO CTPOKY, @ U3 BTOPOW MaTpyLbl — MSTbIN
cronbew. DneMeHTbl U3 TPETbeW CTPOKM U MSTOr0 CTOM6LA NOMAPHO NEPEMHOXaTCS
M CyMMUpYIOTCS. Pe3ynbTaT oTpaXkaeT 3HaueHue aneMeHTa.

PeSyJIbTaTOM METO/la ABJIAETCA 00beKT Kjacca Mat rixExp, yepe3 KOTOprfI peasin3yeTcs
MaTpulla, IosrydeHHasd ITpru BbIYMCJICHUU ITPOU3BE/ICHNA MAaTPHUIL.

HA 3AMETKY

Mpun co3paHuM NoKanbHOro ob6bekTa knacca MatrixExp, KOTOpbIM 3aTeM (NocCse Bbi-
X MOSMHEHMSI BCEX HEOBXOAMMBIX BbIYMC/IEHUI) BO3BPALLAETCS METOAOM, MCMOMb30BaH
KOHCTPYKTOP 3ano/IHEHWUS! MaTpuLbl OAMHAKOBBIMM YMCIaMK (B JAHHOM Cllyuae HynsMu).
NS BbIYMCIIEHWS NPOM3BEAEHMSI MAaTPUL, MCMOJb30BaHbl TPY BIOXKEHHBIX OnepaTtopa
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UMK (ABE BHELIHWE UHAEKCHBIE NEPEMEHHbIE OMpPeaENsoT MHAEKCHI SIEMEHTA, a Tpe-
Tbsl UHAEKCHAsH MEPEMEHHAs HYXKHA S BbIUUCTIEHWS| CyMMbI MOMapHbIX MPOU3BEAEHN
3HAYEHWI 3IEMEHTOB).

MeTtonm mExp () MCIOJNB3YeTCS 1JisI BBIYMCIEHUS MAaTPUYHON 3KCITOHEHTH. B MeTome
mExp () 00DbABIAIOTCA IBe 00bEKTHDIE rnmepeMeHHble t 1 g Kiacca MatrixExp. 3Haue-
HUA 9TUM II€PEMEHHBIM IIPUCBANBAIOTCA KOMaHJAaMu t=new MatrixExp(n) u q=new
MatrixExp(matrix) coorBeTcTBeHHO. B IIEPBOM CJIy4dae CO3/laeTcd eJUHNYHAA MaTpUIla
U CCBLJIKA Ha Hee 3alIUChIBAETCS B 00BEKTHYIO [IepeMEHHYI0 t. DT0 — HavaJbHOe 3HaUeH1e
JIId BBIYUCJIEHUS MATPUYHON 3KCTTOHEHTHI. BTOpoil koMaH0ii co3aeTcs KOs NCXO/I-
HOU MaTpuIlhl (110Jie matrix) U CChLIKA HA PE3YJITAT 3AMUChIBAETCS B IEPEMEHHYIO q.
IT10 —106aBKa, TO €CTh CIEAYIOIIEE OCIE TEKYILETO CIATAeMOE B PSE IJIs MATPUIHOM
sKcmonenTsl. Ha mepsom nreparionnom mare a1a 106aBKa JOJKHA COOTBETCTBOBATD UC-
Xo7tHOM Marpuiie. B o61iem cirydae Ha k-M UTEPAIMOHHOM TITare 100aBKa ¢, OTPEIETISIETCS]
Kak g, = A*/k!, riie uepes A obo3nadera ncxoanast Matpuiia. [IpuHrMast Bo BHUMAHME, YTO
it/ q,=A/(k+ 1), TPUXOANM K BBIBOILY, YTO JIJIST BEIYUCIEHHST TOOABKH JIJIST CTEYIOIIETO
WUTEPAITMOHHOTO 1l1ara TeKylilee 3HaYeHne epeMeHHoN q Hy;KHO YMHOKUTD (110 PaBUITY
YMHOKEHWST MATPUIL) HA UCXOAHYIO MATPUILY, & MTOJYYEHHBIH Pe3yabTaT YMHOXKUTD HA
urcsio 1/(k + 1) (uepes k o6o3Hau€EHO TEKYIIee 3HAUCHUE MHIEKCHON TlepeMenHoit ). Ha
CIIELYIONIEM UTEPALMOHHOM IIare 3HaYeHue IEPEeMEHHO q mpudassgeTcs (110 IpaBULy
CIIOKEHUST MATPUI]) K MaTPHIIE, PEAIM30BaHHOIl 4epe3 0OBEKT, Ha KOTOPbIi CChLIAETCSI
nepeMenHast t. CeblIKa HA TTOJIYYEeHHDIH B PE3YJIBTaTE TAKUX JEHCTBUN 0OBEKT 3aITUCHI-
BaeTcs B IepeMeHHyIo t. Bea orneparus peanmmnsyercd Komaumoi t=t.sum(q) (niepBas
KOMaH/Ia B OIIEPATOpe IUKJIA B MeTOIe mExp () ). 3HaueHue TlepeMeHHol q U3MeHsIeTcs
KOMaH/IOl g=q.prod(this).prod(1.0/(i+1)). InTepec mpeacTaBiageT mpaBas 4acTb 3TO-
ro Beipaxkenusi. Ona (popMasibHO COCTOUT U3 ABYX YacTeil. IncTpykimeii . prod(this)
BBIYKCJIETCS IPOU3BeieHe MaTPuIL (TOM, 4YTO pealn3oBaHa yepe3 00beKT, Ha KOTOPBII
CChLIaeTCs TlepeMeHHast q, M TOii, 4To peajnsoBaHa yepe3 00beKT, 13 KOTOPOTO BbI3bI-
BaeTcss MeTO MEXp (), — a CCBIIKY Ha HETO MOXKHO TOJYYUTDH C IIOMOIIBIO KJII0UE€BOTO
cnoBa this). Ceblika Ha CO3AaHHBI 0OOBEKT HUKYIA HE 3alIUCHIBAETC, TO ECTh OOBEKT
ABJISIETCA AHOHUMHBIM. 113 aHOHUMHOT0 00bEKTa BBI3BIBAETCSI METOZ prod( ) ¢ YUCTIOBBIM
apryMeHToM (MHCTPYKIH q.prod(this).prod(1.08/(i+1))). Kak ciencrBue, Ha ocHoBe
AHOHMMHOTO OOBEKTa CO3JAETCS eIle OAUH 0OBEKT. DJIEMEHTI MATPUIIB, PEATU30BAH-
HOH B 9TOM O0BEKTE, IIOIYYaIOTCsI YMHOKEHNEM SJIEMEHTOB MATPHUIIBI U3 aHOHUMHOTO
o0ObeKTa Ha YMCIIOo, TIepeanHoe apryMeHToM MeToay prod(). Ccbliika Ha pe3yJibraT 3a-
MUCBIBAETCA B TIEPEMEHHYIO ¢.

HA 3AMETKY

Mpu nepegaqe YMCIOBOro apryMeHTa MeToay prod() eaMHuLa B YUNCIIUTENE YKa3biBa-
€TCs KaK AeCATUYHbIN MTeparn, YTobbl 36exaTb LieNoUYUCIEHHOTO AeNeHNS.

[Tocie BBITOTHEHMST BCEX HeO6XOlII/IMbIX onepaum‘/’l B KauecTBe 3HaUeHUA MeToga mExp ()
BO3BpallaeTCs O6’beKT, Ha KOTOprI'/JI CCbLIaeTCs mepemMeHHas t.
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B raaBHOoM MeTome mporpaMMbl B Kjacce Demo KOMaHIOUW MatrixExp A=new
MatrixExp(3,0,1) cosmaercst 00BEKT Kacca MatrixExp. Uepes aToT 0GBEKT Peai3yeTcst
MaTpHUIla paHTa 3, 3aN0JTHEHHAS CIIyJYallHBIMU YMCJIaMU B IMaria3one ot 0 70 1. Marpuia
oToGpakaeTcss KoMaHI0ii A. show( ). KomaHmoit A.mExp () . show() BBIUKCIISIETCS MaTPUY-
Hasl 9KCIIOHEHTA, ¥ Pe3yJIbraT 0ToOpaxaeTcs B 00J1acTy BbIBOJIA. B 1aHHOM c/Iydae TakKe
UCIIOJIb3YETCSI AaHOHUMHBII 00BEKT — Pe3yJ/IbTaT MHCTPYKIUK A. mExp (). [IocKOIbKY Me-
TOJ MExp () BO3BPAIAET CCHIIIKY HA 00beKT KJ1acca MatrixExp ¢ BBIYUCIEHHOI MaTpPUIHOUN
HKCIIOHEHTOI, TO 13 9TOr0 00beKTa (MMeeTCst B BULY 0O0BEKT A.mExp ()) MOKHO BBI3BATh
MeTo/t show(), UTO 1 IPOMCXOANT. Pe3yssTaT BEIIOJTHEHNS TTPOTPAMMBI (C YY€TOM TOTO,
YTO MCIHOJIb3YETCS TeHEPATOP CIYUYAMHBIX UHUCET) MOKET ObITh TAKIM:

Pe3ynbTaT BbINOJIHEHUS NPOrpamMMbl (U3 JIMCTUHra 5.9)
MaTpuua A:

0.128 0.166 0.196

0.824 0.639 .945

0.985 0.168 0.388

MaTpuua exp(A):

1.404 0.295 0.401

2.052 2.203 1.844

1.511 0.433 1.791

(o]

BoJtee HaryisiiHbIN pe3ysIbTaT MOSKHO MOJTYYUTh, BBIOPAB B KAUECTBE HAYATbHOW MATPH-
1Bl A eIMHUYHYI0. B uTore mojgy4ynm MaTpuily, Ha IJIaBHOW uaroHaan KOTOPOU pa3Me-
MIEHbI KOHCTAHTBI Diisepa (3HaYeHue 2.718).

HA 3AMETKY

OTMeTMM,HTO MCMOJIb30BaHHbIN HaMK noaxo4 no3BOJIAET BbIYMNCIIATb HE TOJIbKO Ma-
TPWUYHbIE 3KCMOHEHTbI, HO N MaTPU4HblE CMHYCbl, KOCUHYCbI U TaK Aalee.

Onepauumn c BEKTOpamMm

Cuemrytormast mporpaMMa CIysKUT WITIOCTPAIIeli K CO3aHNI0 Kaacca sl peayn3aliun
BEKTOPOB B TPEXMEPHOM ITIPOCTPAHCTBE U BBHIIIOJHEHUS] OCHOBHBIX OIE€PAIINIl C HUMU.
Koz nporpammer 1ipejctasiies B iuctunre 5.10.

Jinctunr 5.10. Onepauumn c BeKTopamm

// Knacc pna paboTbl C BeKTOpamu:
class Vector{
// None (ccbinka Ha Maccue):
private double[] vect=new double[3];
// MeToa Cc TpemAa aprymeHTamu AnAa onpepeneHuA
// KOMNOHEHTOB BeKToOpa:
void set(double x,double y,double z){
vect[0]=x;
vect[1]=y;
vect[2]=z;
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}
// MeToa ANA onpejeneHWa KOMMOHEHTOB BeKTOpa
// (aprymeHT — CCblIKQ Ha MaccuB):
void set(double[] params){
for(int i=0;i<3;i++){
vect[i]=params[i];
}
}
// MeTon 6e3 apryMeHTOB A onpeneneHus
// KOMNOHEHTOB BekToOpa:
void set(){
set(0,0,0);
}
// MeToa AnAa oTobpaxeHWA KOMMOHEHTOB BeKTOpa
// (6e3 nepexopa K HOBOW CTpoke):
void show(){
double[] x=new double[3];
for(int i=0;i<3;i++){
x[i]=Math.round(vect[i]*100)/100.0;
}
System.out.print("<"+x[@]+"|"+x[1]+" | "+x[2]+">");
}
// MeToa nnA oTo6paxeHWA KOMMNOHEHTOB BeKTopa
// (c nepexomom K HOBOW CTpoke):
void showln(){
show();
System.out.println();
}
// MeToA ANA BbIMUC/IEHUA CYMMbl BEKTOPOB:
Vector plus(Vector b){
Vector t=new Vector();
for(int i=0;i<3;i++){
t.vect[i]=vect[i]+b.vect[i];
}
return t;
}
// MeToA ANA BbIMUC/IEHUA PaA3HOCTU BEKTOPOB:
Vector minus(Vector b){
Vector t=new Vector();
for(int i=0;i<3;i++){
t.vect[i]=vect[i]-b.vect[i];
}
return t;
}
// MeToA ANA BbIMUC/IEHUA MpPOU3BEAEHUS
// BeKTopa Ha 4ucno:
Vector prod(double x){
Vector t=new Vector();
for(int i=0;i<3;i++){
t.vect[i]=vect[i]*x;
}

return t;
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// MeToA ANA BbIYUCIEHUA CKANAPHOrO
// npou3BeAeHUs BEKTOpOB:
double prod(Vector b){
double x=0;
for(int i=0;i<3;i++){
x+=vect[i]*b.vect[i];
}
return Xx;
¥
// MeToA ANA BbIMUC/IEHUA BEKTOPHOrO
// npousBeaeHWA BEKTOPOB:
Vector vprod(Vector b){
Vector t=new Vector();
for(int i=0;i<3;i++){
t.vect[i]=vect[(i+1)%3]*b.vect[(i+2)%3]-
vect[ (i+2)%3]*b.vect[(i+1)%3];
¥
return t;
}
// MeToA ANA BbIMUC/IEHUA CMEWaHHOro
// npou3BeaeHWs BEKTOPOB:
double mprod(Vector b,Vector c){
return vprod(b).prod(c);
¥
// MeTon ANA LeneHna BeKTOpa Ha YMCNO:
Vector div(double x){
Vector t=new Vector();
for(int i=0;i<3;i++){
t.vect[i]=vect[i]/x;
¥
return t;
¥
// MeToA ANA BbIYUC/IEHUA MOAYNA BeKTopa:
double module(){
return Math.sqrt(prod(this));
¥
// MeToa AnA BblMUCNEHUS yrna
// mexpy BekTopamu (B pajuaHax):
double ang(Vector b){
double z;
z=prod(b)/module()/b.module();
return Math.acos(z);
}
// MeToA ANA BbIMUCAEHUA yria Mexay
// BekTopamu (B rpagycax):
double angDeg(Vector b){
return Math.toDegrees(ang(b));

}

// MeTon ANA BbIMMCIEHWUA MJIOWAAM Napassiesiorpamma :

double square(Vector b){
Vector t;
t=vprod(b);
return t.module();
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¥

// KOHCTpykTop (@aprymeHT — CCbUIKa Ha MaccuB):

Vector(double[] params){
set(params);

}

// KoHcTpykTop (Tpu aprymeHTa):

Vector(double x,double y,double z){
set(x,y,z);

}

// KoHcTpykTop (6e3 aprymeHTOoB):

Vector(){
set();

¥

¥

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
// Co3paHne 06bLEKTOB:
Vector a=new Vector(1,0,0);
Vector b=new Vector(new double[]{0,1,0});
// ObbekTHaA nepemeHHas:
Vector c;
// BbinonHeHue onepauuii ¢ BEKTOpaMu:
System.out.println("BekTopHoe npousBeneHune:");
(c=a.vprod(b)).showln();
System.out.println(
"CmewaHHoe npowusBepeHune: "+a.mprod(b,c)
)5
System.out.println("/InHeiiHas KombuMHauus BekTopoB:");
a.prod(3).plus(b.div(2)).minus(c).showln();
a.set(4,0,-3);
b.set(0,10,0);
System.out.println(
"Yron mexgy BekTopamu (B rpagycax): "+a.angDeg(b)
)5
System.out.println(
"Mnowasb napannenorpamma: "+a.square(b)

)5

JLuist pabOThI ¢ BEKTOPaMH TIPelyIaraeTest Kirace Vector. Y Kiiacca ecTb 3aKphITOE MoJIe vect,
KOTOPOE SIBJISIETCS CCBIIKOIM Ha MaCCUB U3 TPeX 2JieMeHTOB. [leperpyskennblii Mmetos set ()
npeiHazHayeH /IS IPUCBaMBaHUS 3HAYEHUSI AJIeMeHTaM 3TOro Maccua. MeTtoy aprymen-
TaMW MOTYT Tlepe/laBaThCs TPU yucJia TUIa double (3HAUCHMS TPeEX 2JIEMEHTOB MacCHBa
vect) JiO0 OJIMH apTYMEHT — CChLITKA HA MACCHB U3 TPeX 8yieMeHTOB. CYIIeCTBYET U BEpCHst
MeTo/a 6e3 apryMeHTOB (B 9TOM CJIydae CO3/IAeTCsT BEKTOP € HYJIEBBIMU KOMIIOHEHTAMU ).

noaAPOBHOCTH

Bepcus MeToga set () 6e3 apryMeHTOB peanM3oBaHa Ha OCHOBE BbI30Ba BepCcuM MeToAa
set () C TpeMsa HyfneBbIMM apryMeHTamu.
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B cootBeTcTBUY ¢ BepcusiMu MeTo/1a set () B KJIacce CO3/Ial0TCS U BEPCUU KOHCTPYKTOPA.

noaPOBHOCTHU

KOHCTpYKTOpY MOryT nepefaBaTbCsl Te e apryMeHTbl, YTo U MeToay set (), npuyem
peann3oBaHbl pasHble BEPCUM KOHCTPYKTOpPA Ha OCHOBE Bbl30Ba COOTBETCTBYHOLUMX
Bepcuii MeToaa set ().

Mertozpl show() 1 showln() IpeaHazHAYEHbI I OTOOPasKeHNs 3HAYeHUI KOMIIOHEHTOB
BexTopa. OTinumne Mexy METOJaMU B TOM, YTO BO BTOPOM CJIy4ae BbITIOJIHSETCS Tepe-
XOJl K HOBOM CTPOKE.

EcTb HeCKOIBKO METO/I0B, IIpeiHa3HAYEHHBIX /IJIS1 BLIITIOJHEHUS OllepPalliii ¢ BEKTOPAMHU.
Tak, ¢ nmomonibio MetTosa plus () BbIYMCALETCS CYMMa JIBYX BEKTOPOB. Pe3yssraTom gB-
Jsiercst 06beKT Kiiacca Vector, 4epe3 KOTOPBIN Pea3yercst CyMMa BEKTOPOB. PazHoOCTh
JIBYX BEKTOPOB BbIUMcsgeTcst MeTo/ioM minus (). Ecaim aprymentom meTomy prod() mepe-
JlaeTcs JeCTBUTEIbHOE YUCJI0, TO BBIYUCIAETCS IPOU3BE/IeHNE BEKTOpa Ha 9TO YUCJIO.
Ecu ke mepesaTh apryMeHTOM MeTOLY 00BEKT Kiacca Vector, TO MeTOI0M prod()
BBIYMCJISETCS CKAJISIPHOE IIPou3BeieHre BeKTopoB. s fejieHnsd BeKTopa Ha YUCJI0
rpeaHasHadet MeTox div().

noAPOBHOCTH

Mpu BbIYMUCIEHWI CyMMbl BEKTOPOB PE3Y/IbTaTOM SIB/SIETCS BEKTOP, KOMMOHEHTbI KOTO-
POr0 BbIYMCMIAOTCA KakK CYMMa KOMMOHEHTOB CyMMUPYEMbIX BEKTOPOB. Mpy BbIYNCIEHNN
pa3HOCTM BEKTOPOB Pe3y/bTAaTOM TakXke SBMSETCS BEKTOP, HO Ha 3TOT pas peyb uaet
0 BbIYNCIEHNM PA3HOCTU KOMMOHEHTOB BEKTOPOB.

Ecnu BekTOp YMHOXAETCS WM [ennTCAa Ha Yncno, To KaXabli KOMMOHEHT BEKTOpPa
YMHOXa€eTCA N AENNTCA Ha 4Yncno.

Pe3ynbTaToM CKansipHOro Npou3BeseHUs ABYX BEKTOPOB sBNSiETCs uncro. OHo onpege-
NISIeTCS Kak CyMMa NonapHbIX NPOM3BEAEHNI KOMIMOHEHTOB NEPEMHOXAEMbIX BEKTOPOB.

JLJ1s1 BBIYUCTIEHYST BEKTOPHOTO TIPOM3BEIECHNUST HCIIOB3YyeTcst MeToz vprod (). PesyiisraTrom
BEKTOPHOTO MPOU3BEIEHUSA IBYX BEKTOPOB (JIOTIYCTUM, @ U b) sBJIsieTcst BeKTOp (HA30BEM
ero ¢). KoMIIOHEHTBI BEKTOPA ¢ = @ X b BBIYUCIISIOTCST HA OCHOBE KOMIIOHEHTOB BEKTO-
poB a u b o hopmyie ¢, = a,,,b,., — a,.sD,.,, B KOTOPOIT IOMPA3ZyMEBAETCST TIMKINIECKAST
MePECTAHOBKA MHIIEKCOB — CJIEYIONIIM TOC/Ie TIOCJEIHETO UHIEKCA SIBISIETCST TIEPBHIIl.

HA 3AMETKY

VIMEHHO Ans peanu3aumu Npasuia UMKIMYECKON NepecTaHOBKM HAEKCOB NPy NHAEK-
cauum 31eMEHTOB B MeTo/E vprod () UCMOMb3YeTCs OnepaTop % BbIUMC/IEHUS OCTaTKa
OT LIENIOYMCIEHHOTO [AENEHMS.

CmMerrannoe MIPpON3BEACHNE — 3TO BEKTOPHOE ITPOU3BE/ICHNE BEKTOPOB ad 1 b, CKaJISIPHO
YMHOKEHHOE Ha BEKTOD C. CwMerrantoe IIpON3BEAECHNE BEKTOPOB BBIYUCJIAECTCA METO-
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nom mprod (). PesynbraTom siBaisieTcst ckasistp (3HaueHue tuma double). Bextopst b u ¢
B BH/Ic 0OBEKTOB KJracca Vector TepefaloTest apryMeHTamMu MeToy mprod(). Bekrop a
OTOKJIECTBJISIETCST ¢ OOBEKTOM, U3 KOTOPOTO BBI3BIBAETCS MeTO. [Ipu BBIYUCIEHUN
CMEIIAHHOTO IIPOU3BECHUA UCIOIb30BAH METOJ BLIUUCICHUA BEKTOPHOIO MIPOU3Be-
nenust vprod(). [Ipu aTom pe3ymbrat BeIYUCASETCI WHCTPYKIHEH vprod(b).prod(c),
rJie b ¥ ¢ — apryMeHTBbI MeTO/Ia. 3/1eCh UCTIOJIB30BAHO TO CBONCTBO, YTO PE3YJIBTATOM
MHCTPYKIMK vprod(b) aBjsieTcst 00beKT Kaacca Vector, COOTBETCTBYIOIIUN BEKTOPHO-
MY TIPOU3BEIEHIIO BEKTOPA, PEATU30BAHHOTO Yepe3 00BEKT, 13 KOTOPOTO BbI3HIBAETCSI
METOJI, U BEKTOPA, PEAIM30BAHHOTO Yepe3 00BEKT b, TiepelaHHbIil apryMEHTOM METOLY.
JList BBIYUCIIEHUST CKAJIIPHOTO TPOU3BeIeHNs 13 00beKTa vprod (b) BBI3BIBAETCS METO
prod() c aprymeHTOM c (BTOpO# aprymMeHT MeTo/ia mprod()).

Metozom module() B KayecTBe pe3yJbTaTa BO3BpAIaeTCs MOJYJIb BEKTOPA — KOPEHb
KBa/[PATHBIN M3 CKAJISPHOTO MPOU3BEICHIS BEKTOPa Ha caMoro cebst (JIIst CChUTKU Ha
00BEKT, 13 KOTOPOTO BBI3BIBAETCSI METOJI, HCIIOJIB30BAHO KJIIOYEBOE CIIOBO this).

Metonamu ang() u angDeg() BO3BpalaeTcs yroJ MesK1y BeKTopaMmu (B paanaHax
7 Tpajlycax COOTBETCTBEHHO). KocmHyC yTiia MeXIy BeKTOpaMH paBeH OTHOIIEHUTO
CKaJISTPHOTO MTPOU3BEIEHIS BEKTOPOB K TIPOU3BeIeHNIO X Moy ieil. Hakorerr, MmeTozom
square() BO3BpallaeTCsa MOYJIb BEKTOPHOTO IPOU3BECHUS JIBYX BEKTOPOB — YHCJIO,
KOTOPOE PaBHSIETCS TLIOTAAN TTapajiejiorpaMMa, 00pa3oBaHHOTO JABYMST JTaHHBIMU
BEKTOPaMH.

B rnaBHom MeTojie iporpamMMbl TIpoBepsieTcs PYyHKIIMOHAIBHOCTh CO3/ITAHHOTO KJlacca
1 €r0 MeTO/IOB. Pe3yibTaT BBITIOTHEHUS TTPOTPAMMBI UMeeT CIAeAYIONIUT BU/T;

Pe3ynbTaTt BbINONIHEHMA NporpamMMmbl (M3 McTuHra 5.10)
BeKkTopHoe npousBepeHue:

<0.0|0.0|1.0>

CmewaHHoe npoussegeHune: 1.0

JinHeliHaa KOMbUHALMA BEKTOpPOB:

<3.0|0.5|-1.0>

Yron mexzy BekTopamu (B rpagycax): 90.0

Mnowapb napannenorpamma: 50.0

>K6JIEHOH.H/I€ MOT'YyT USMEHUTDb 3HAYCHNA KOMIIOHEHTOB NCXOAHBIX BEKTOPOB U ITIOCMO-
TPETDH, KaK 9TO CKAKETCA Ha PE3yJIbTaTe€ BbIITOJTHEHWA ITPOTPAMMBbI.

HA 3AMETKY

Ob6paTuTe BHMMaHMe Ha KoMaHabl (c=a.vprod(b)).showln() na.prod(3).plus(b.

x div(2)).minus(c).showln() B rnaBHOM MeToAe rporpamMmMbl. B nepsom cnydae
06BEKTY € B KauecTBe 3HaueHusl NpUCcBanBaeTCs pe3ynbTaT onepaunn a.vprod(b),
1 MOCKO/IbKY OrnepaTop Np1cBanBaHuWs BO3BpaLLaeT 3HaveHme, Ans 0b6bekTa-pesynbtaTta
BbI3bIBAETCA MeTO showln (). BTOpol KOMaHAOW A/t BEKTOPOB, NPEACTaB/IEHHbIX 06b-
€eKTaMu a, b U ¢, BbIYUCAETCS NUHEHas KoMbuHaums 3a + b/2 — c.
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Onepauum C NOJIMHOMaMM

B caenyronieii nporpamme (uctudr 5.11) st paboThl ¢ BBIPasKEHUSMU IOJIMHOMIAIb-
HOTO THTIA CO3/IAETCs KJacc Polynom. B HeM ONMCAaHbI METO/IBI JIJISI CJIOKEHMS, BBIYNTAHUS,
YMHOKEHWS TIOJTMHOMOB, YMHOMKEHWS W JIEJICHUS TOJMHOMA Ha YMCJIO U BBIYUCICHUS
MIPOU3BOHON OT TOJMHOMA.

Jiuctuur 5.11. Onepauum ¢ NOIMHOMaMu

// Knacc pna peanusauuu NOJWHOMOB:
class Polynom{
// NonuHom cTeneHu n-1:
private int n;
// Ko3dduumeHTb nosmHoma:
private double[] a;
// MeToa pna onpepeneHus Ko3pOUUMEHTOB MNOJIMHOMA
// Ha ocHoBe MaccuBa:
void set(double[] a){
this.n=a.length;
this.a=new double[n];
int i;
for(i=0;i<n;i++){
this.a[i]=a[i];
¥
¥

// MeToa pna onpepeneHusa Ko3doGULMEHTOB MOSMHOMA
// (aprymeHTbl — pa3Mep MaccuBa W HUCNO, KOTOPbIM
// 3anonHAeTCs MaccuB):
void set(int n,double z){
this.n=n;
this.a=new double[n];
int i;
for(i=0;i<n;i++){
this.a[i]=z;
¥
¥
// MeTos pna onpepeneHus Ko3pOUUMEHTOB MOJIMHOMA
// (aprymeHT — pa3mep MaccuBa, Npu 3TOM
// MaccuB 3anonHAeTCA HyaAMK) :
void set(int n){
set(n,0);
¥
// MeToA ANA BbIMUC/IEHUA 3HAYEHUA MOJSIMHOMA B TOYKe:
double value(double x){
double z=0,9=1;
for(int i=0;i<n;i++){
z+=a[i]*q;
q*=x;
¥

return z;
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// MeToa AnAa oTobpaxeHWs KO3GPUUMEHTOB MNOSIMHOMA :
void show(){
int i;
System.out.print("CrteneHb x: ");
for(i=0;i<n-1;i++){
System.out.printf("%6d",1i);
¥
System.out.printf("%6d\n",(n-1));
System.out.print("Koa¢puument:");
for(i=0;i<n-1;i++){
System.out.printf("%6.1f",a[i]);
¥
System.out.printf("%6.1f\n",a[n-11);
}
// MeToa Ana oTobpaxeHWA 3HAYeHUS MOJUHOMA B TOYKe:
void show(double x){
System.out.println("3HayeHune aprymeHta  x="+X);
System.out.println(
"3HayeHue nonauHoma P(x)="+value(x)
)5
¥
// MeToa ANA BbIMUC/IEHUA NPOU3BOAHOW OT MOJSIMHOMA :
Polynom diff(){
Polynom t=new Polynom(n-1);
for(int i=0;i<n-1;i++){
t.af[i]=a[i+1]*(i+1);
¥
return t;
¥
// MeToa Ana BblMUC/AEeHUA npou3BoaHol (nopsagka k)
// OT nonvHoma:
Polynom diff(int k){
if(k>=n) return new Polynom(1);
if(k>0) return diff().diff(k-1);
else return new Polynom(a);
¥
// MeToA ANA BbLIMUCAEHUA CYMMbl MOJIMHOMOB:
Polynom plus(Polynom Q){
Polynom t;
int i;
if(n>=Q.n){
t=new Polynom(a);
for(i=0;i<Q.n;i++){
t.a[i]+=Q.a[i];

}else{
t=new Polynom(Q.a);
for(i=0;i<n;i++){
t.a[i]+=a[i];
}
}

return t;
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// MeToa ANA BbIMUC/IEHUS PA3HOCTU MOJIMHOMOB:
Polynom minus(Polynom Q){
return plus(Q.prod(-1));
}
// MeToA ANA BbMUC/IEHUA pe3ynbTaTa AeNeHus
// NONMHOMa Ha 4ucno:
Polynom div(double z){
return prod(1/z);
¥
// MeToa AnA BblMUCNEHUS pe3ynbTaTa YMHOXEHUA
// nMonMHOMa Ha 4uCno:
Polynom prod(double z){
Polynom t=new Polynom(a);
for(int i=0;i<n;i++){
a[i]*=z;
}
return t;
¥
// MeToa ANA BbIMUC/IEHUS NPOU3BEAEHUA MOJMHOMOB:
Polynom prod(Polynom Q){
int N=n+Q.n-1;
Polynom t=new Polynom(N);
for(int i=0;i<n;i++){
for(int j=0;3j<Q.n;j++){
t.a[i+j]+=a[i]*Q.a[]];
}
}
return t;
¥
// KOHCTpykTop (@aprymeHT — CCbUIKa Ha MaccuB):
Polynom(double[] a){
set(a);
¥
// KoHcTpykTop (ABa YMCNOBBIX aprymeHTa):
Polynom(int n,double z){
set(n,z);
}
// KoHCcTpykTop (OAMH 4YWUC/IOBOW aprymeHT):
Polynom(int n){
set(n);
¥
¥
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// KoadpduumeHTbl ANA noaMHoma:
double[] coefs=new double[]{3,-2,-1,0,1};
// Co3paHue obbekTa A/NA peanu3auuu MosMHOMA :
Polynom P=new Polynom(coefs);
System.out.println(
"\tKoa¢pdpuumneHTol ncxogHoro nonuvHoma:"

)
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// KoadduumeHTb nonmHoma:

P.show();

System.out.println("\t3HayeHue nonuHoma B TOuKe:");
// 3HayeHue nNoOAMHOMA ANS €AMHUYHOTO aprymeHTa:
P.show(1);

System.out.println("\tBTopas npousBogHaa:");

// Bbl4MCneHWe BTOpOI MPOM3BOAHOIN ANSA MOJMHOMA :
Polynom Q=P.diff(2);

// Pe3ynbTaT BblYUCAEHUA Mpou3BOAHON (KOIDOUULMEHTSI) :
Q.show();

System.out.println("\tCymma nonuHomoB:");

// Cymma nonuHomoB (pe3ynbTaT):

Q.plus(P).show();
System.out.println("\tMpousseseHne nonuvHomos:");

// TNpousBeneHve nNonuMHOMOB (pe3ynbTaT):
Q.prod(P).show();

B xkiacce Polynom 3aKPpbITO€ 1EJIOUYMCJIEHHOE T10JI€ n OIIpe/leJIA€T CTEIIEeHb ITOJIMHOMA
(cTereHb TIOTMHOMA PABHSIETCSI N-1, U TAKOH TIOJIMHOM OTIPE/IEJISIETCSt HAGOPOM 13 N KO-
adduinenToB), a 3aKpbITOE TI0JIE a SIBJISIETCSI CCHLIKOW Ha MaccuB THia double. ITOT
MaCCHB MTpeTHAa3HAYeH JIJIsl 3aicH KOa(hMUITUEHTOB TIOJUHOMA.

[Teperpy keHHBIH MeTOA set () MpepHA3HAYCH /IS 3aMIOJTHEHNS MaccuBa ¢ Koahdu-
nuenTamu nosaunoma. Ilpepgycmorpena BO3MOKHOCTD liepe/iaBaTh METO/LY CCBLIKY Ha
MaCCHUB, 3aII0JHATb MACCUB OJJMHAKOBLIMU yncJaaMu (Ilepe/laB apryMEeHTOM MeTO/Ly
pasMep MaccuBa 1 3HaYeHue, KOTOPBIM 3aII0JIHAETCA MACCUB), & TAKIKE OITMCAH YaCTHBIN
CJIy4aii, KOT/Ia apTyMEHTOM METO/LY TIepe/laeTcs TOJIbKO pa3Mep MaccuBa (TIpU 9TOM Mac-
CHIB 3alI0JTHSIETCSI HyJIsIME ). Peasnsaiiust ocJjie/iHell Bepcuu Metojia set () basupyercst
Ha BbI30Be BapuaHTa 9TOI'O JKe MeToJa C IEePBLIM apryMeHTOM — pa3MepoOM MaccHUBa
U HYJIEBBIM BTOPBIM apPIyMEHTOM.

Y mertona value() oguH apTyMeHT Tuia double, a B KauecTBe pe3yJibTaTa METOJ BO3-
BpalllaeT 3HaYeHIe ITOJTNHOMA B TOYKE, KOTOPas OIIPEIEIAeTCA apTYMEHTOM METOA.

ITeperpyskeHHBIN MeTOT show() MMeET JiBe Bepcuu: 63 apryMEeHTOB U € OJJHUM apry-
MEHTOM THIia double. B mepBoM ciryuae BMecTe ¢ IOTIOTHUTENBbHOM HH(OpMaIieil 0To-
OpaskaroTcs 3HaueHUs Koo UIEeHTOB mojimHoMa. Ecii MeToxy show() TepeaaeTcst
apryMenT (3HayeHue tuia double), To oToOpaxkaercs coobuieHue ¢ nHdopMalueii
0 3HAYEHUW ITOJTMHOMA B TOI TOUKE.

B xnacce Polynom ripetycMOTpeHa BO3MOKHOCTD BEIYHCIISATH TPOU3BO/IHBIE, TIPHYEM TTPOU3-
BOJILHOTO MTOPsi/IKA. Pe3y ibraToM BbIYUCIEH S TPOM3BOHON OT MOJTMHOMA TAKKE SIBJISIETCST
MOJIMHOM. 33/1aua 110 BBIYMCJIEHUIO TIPOU3BO/IHON OT MOJIMHOMA CBOJIUTCSI, 110 6OJIbI_HOMy
CUETY, K PacueTy Ha OCHOBE KO3(h(MHUITMEHTOB NCXOIHOTO TOJIMHOMA KO3(hhUIIMEHTOB TI0-
JIMTHOMA-TIPOU3BOHOM. TTOCKOJIBKY /ISt cTerieHHOM Gy HKIH () =X" iponsBoaHast dy /dx

onpesessieTcst Kak dy /dx=nx""", a ipou3BoHast CyMMbI (DYHKITHI PABHSIETCST CYMMe TIPO-
n

M3BO/IHBIX, TO IIPOM3BOHON /115 osinHOMa P(x) = Zakxk SABJIAETCST (DYHKIMS-TIOJUHOM
=0



MpuMeHeHne MeTOA0B Ha MpaKTUKe 221

n n-1 1
P'(x)= ;kaka = k;(k +Day, x" =) bt

k=0

KoaddurrenTts mommmoMa-ipousBoIHON b, CBS3AHbI ¢ KOIDOUIMENTAMH @, HCXOHOTO
nosmHoMa cootnotenuem b, = (k+ 1)a,,, s k=0, 1, ...,n — 1, a crapmuii koadbdurment
b,=0. 910 03HauaeT haKTUIECKN, UTO TPOUIBOAHAS SIBIISIETCS TOJTMHOMOM CTETIEHN, Ha
eIMHUILY MeHbIIIeH, 4eM MCXOAHBIN oJnHOM. [JanHoe 06CTOSTENbCTBO, a TAKIKE COOT-
HOTIIEHUS MEKIY KOa(hDUITMeHTaMn UCXOHOTO MTOJUHOMA U TOJIMHOMA-TIPOU3BOIHOM,
Hal oToOpaskeHue B Koze MeToza diff (), KOTOPbIM B KauecTBe pesyJikraTa Bo3Bpalia-
ercst 00BEKT Kiracca Polynom. ITO epBasi IPOU3BO/IHAS JIJISI TIOJIMHOMA, PEATH30BAHHOTO
uyepes 00bEKT, U3 KOTOPOTO BhI3bIBAETCst METO/I. B Tesie MeTozia KoMaH10it Polynom t=new
Polynom(n-1) co3maercs 00BeKT t, COOTBeTCTByIOLuI/If/’I IIOJIMHOMY CTeIIeHU, Ha €IUHUITY
MeHbIIed, ueM UCcxXo bl [Tpu co3nannn 00beKTa UCIOIb30BAH KOHCTPYKTOP € OJTHUM
aprymMenToM (pasmep MaccuBa), 10aToMy Koa(hMUIMEHTHI I10JId a 9TOr0 00beKTa 3aI10J1-
HAIOTCA HyJIMHU (XOTS B JAHHOM CJIydae 3TO HePUHIMIINAJIBLHO). B omepaTope 1ukia
C UHJIEKCHOU ITepeMeHHOoN 1 KoMaHol t.a[i]=a[i+1]*(i+1) BBIIOJHSAETCS TOCTIEI0BA-
TeJIbHOE BhIYnCIeHe K0a(h(OUIMEHTOB TTOJNHOMA-TIPOU3BOHOIL. TTociie 5Toro 00beKT
t BO3BpAIaeTcs KaK pe3yJibraT MeTo/Ia.

Meton diff() meperpyxkaercs. Eciu aToMy MeTomy nepefiaTh 1eJI0UMCIEeHHBIN ap-
IYMEHT, TO Pe3yJbTaTOM BO3BpallaeTCs IIPOU3BOAHASA COOTBETCTBYIOUIETO IOPAIKA.
[Ipu aTom ecant aprymeHT k (TIOPSZIOK TTPOU3BOJIHON ) TIPEBBINIAET CTENEHb MOJTNHO-
Ma (paBHsETCS n-1), TO TOCPe/ICTBOM KOMaHAbl if(k>=n) return new Polynom(1)
CO3/1aeTCsl AaHOHUMHBINA 00BEKT, COOTBETCTBYIOLIMI TTOJUHOMY HYJIEBOM CTEleHU
(TO ecTh 3TO YMCIIO C €IMHCTBEHHBIM HYJIEBBIM KO3(PPUITMEHTOM ), U 3TOT TTOJTTHOM
(00BEKT) BO3BpAIIAETCS B KAUECTBE PE3yJIbTaTa: €CJIU MOPSI0K IIPOU3BOIHON TPEBbI-
IaeT mokasaTesb cTeleHHON (hYHKITUH, TO TPOU3BOIHAS TOK/IECTBEHHO PaBHA HYJTIO.
B npotuBHOM cirydae Ipu MOJI0KUTeTbHOM (O0JIblIIe HyJIs) 3HAYeHUHU TTOPSIAKA IIPO-
U3BOJIHOI B KauecTBe pesyJibraTa BosBpaiiaercsa 00bekT diff().diff(k-1). Mnaue
BO3BpAIIaeTCs AHOHUMHBINA 00BEKT, KOTOPBIi CO3/aeTCsT KOMaHIOH new Polynom(a).
ITO — KOTUS UCXOTHOTO MOJNHOMA. 3/1eCh peaan30BaHo (hopMasbHOE TTPABUIIO, TJa-
csiee, YTO MTPOU3BOHAS HYJIEBOTO MOPSIKA TI0 OTIPE/IeIEHUIO COBITA/IAeT C UCXOTHON
(muddepennmpyemoir) hyHKIIIEH.

noaAPOBHOCTH

@ Heckonbko 3aMeYyaHnit OTHOCUTENBHO KOMaHabl diff().diff(k-1). B Hei nucnonb-
30BaH PEKYPCHBHBbIV BbI30B MeToAa diff () OAHOBPEMEHHO C BbI3OBOM BEPCUM 3TOTO
mMeToaa 6e3 aprymeHTa. B yacTtHocTh, komaHga diff().diff(k-1) peanusyet npa-
BWNO, COrMAacHO KOTOPOMY Mpou3BOAHAasA nopsaaka k — 3To npou3BoAHas nopsiaka
k-1 oT nepBoli Npou3BoAHON. lMepBas NPOM3BOAHAsH BbIYUCISIETCS WHCTPYKUMEN
diff().Pe3ynbTaToM UHCTPYKLUMK IBNISIETCS 06BEKT (B AAHHOM Clly4ae aHOHUMHbIN),
KOTOpbIA COOTBETCTBYET MOJIMHOMY-NPOM3BOAHON. M3 3TOro aHOHMMHOrO 0bbekTa
MHCTpYKUMel diff(k-1) CHOBA BbI3bIBAETCS METOA A5 BbIUUC/IEHUS NPOU3BOAHOM,

HO Y>Xe€ MeHbLUEero rnopsaka.
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MetonoMm plus() B KauecTBe pesyJibraTa BBIYMC/IAETCS 00ObeKT Kiacca Polynom, COOT-
BETCTBYIOIIMIT CyMMe JIBYX TIOJIMTHOMOB: OJINH U3 HUX PEAJN30BaH uYepe3 00bEKT, U3
KOTOPOTO BBI3BIBAETCST METOJI, BTOPOIl — COOTBETCTBYET OOBEKTY, MEPEIAHHOMY apry-
MEHTOM METO/Y. O6H.[I/II71 TIPUHIUIT BBIYUCJIEHUA CYMMbBI ITIOJIMHOMOB COCTOUT B TOM,
YTO HYKHO CJOKHUTH KOA(M(MUIIMEHTDI, COOTBETCTBYIONINE OAMHAKOBBIM TIOKA3aTEIISAM
CTETeHU MepeMeHHOI mosimaoMa. [JTaBHast mpobJieMa B TaHHOM CJTydae CBsi3aHa C TeM,
YTO CKJIa/ibIBa€Mbl€ ITOJIMHOMbBI MOT'YT UMETD Pa3HYIO CTEIIE€HDb 1, KaK pe3yJbTaT, pa3HbIe
pasmMepbl MaccuBOB ¢ Koadduimentamu. [loaToMy Ha HaYaTBHOM 3Talle TTPOBEPSETCS,
y Kakoro u3 00beKTOB pazmep MaccuBa GoJibiire. JIJist 5T0ro 00beKTa CO3/aeTCst TOKaTbHAsT
Komust. Jlajiee mepeGUparoTCest 3IIeMEHThI MaCCUBa BTOPOrO 00beKTa (TOT0, Y KOTOPOTO
pa3Mep MaccuBa MeHbI_He), 1 3HaYE€HUA 3THUX 9JIEMEHTOB HpI/I6aBJI${IOTCH K 3HaYCHUAM
COOTBETCTBYIOIIMX 3JIEMEHTOB MACCUBA U3 JIOKATBHOTO 00BbEKTA. 3aTeM JIOKATbHBII
00OBEKT BO3BPAIIAETCS KaK PE3YJIBTAT METO/IA.

PasnocTh mommHOMOB BbryucisieTcss MeTooM minus (). C momoIipio MeTo 1a prod () 1mo-
JIMHOM, Peajiu30BaHHbI 0OBEKTOM, IepeJaHHbIM apTYMEHTOM METOY minus (), yMHO-
skaercst Ha -1. [TosryueHHBIN B pe3yJibraTe MOJUHOM IpubaBsgercs (¢ IOMOIIbIO METOA
plus()) K MCXOAHOMY MOJIMHOMY (IIPEACTaBAEHHOMY OOBEKTOM, U3 KOTOPOI'O BbI3bIBAETCSI
MeTo/1 minus()). Bes mportesypa mo BIYUCIEHUIO PAa3HOCTU JIBYX MOJTMHOMOB Peasi-
30BaHa MHCTPYKIMeN plus(Q.prod(-1)), rie Q — 00beKT Ki1acca Polynom, epejaHHbIi
aprymeHToM MeToty minus (). UTo kacaercs meTo/1a prod( ), TO OH TIO3BOJISIET YMHOXKATh
nosHoM (00BEKT Kjracca Polynom) Ha YMCJIO U Ha APYroii moanHoM. IIpu yMHOKEeHUH
MOJIMTHOMA HA YUCJI0 apTyMEHTOM MeTo/y prod () miepesiaeTcs 3Hauenue tura double. Ha
3TO YUCJIO YMHOKAETCS KK/l Koahdurment nmosmuoma. Ecim ske aprymeHTOoOM MeTOY
prod() mieperaTh 00BEKT Kiracca Polynom, TO BBIYMCISIETCSI TIPOU3BEICHNE TIOJTMHOMOB
(OIMH 13 HUX TIPeACTaBIeH 0OBEKTOM, U3 KOTOPOTO BBI3BIBAETCS METO/I, APYTOi — 00b-
eKTOM, IlepelaHHbIM aPTYMEHTOM METOLY ). PesysibraToM Takske sIBJIseTcs 00hEKT Klacca
Polynom. IIpu BeuMcsiennn ero nmapaMmeTpoB (MaccuBa ¢ KoahdUItmeHTaMu ) TPUHSITHI
BO BHUMAaHUE CJIeAYIONe 00CTOATEIbCTBA. BO-TIEPBbIX, €CJIN YMHOKAIOTCS TTOJIUHOMBI
CTEIIeHU 7 U M, TO Pe3yJIbTaTOM OYAEeT IOJUHOM cTeleHu 7 + m. II0CKOJIbKY cTeleHb
MOJTMTHOMA Ha eIMHUILY MeHbIIle KoTndecTBa K09 PUIIMEHTOB, KOTOPBIMH OJTHO3HAYHO
oTIpesiesisieTCsl TOJIMHOM, TO Pa3Mep MaccHBa JJIs1 00beKTa-pe3yJabrata Ha eIUHUILY
MeHblIle, 4eM CyMMa PasMePOB MaCCHBOB JJIsI KICXOAHBIX 00BEKTOB. DTO IPABIIIO Peaii-
30BaHO B KOMaHe int N=n+Q.n-1, Tzie Q AABJsIeTCsI 0OBEKTOM Kjlacca Polynom, KOTOPBIi
nepemaerca meToxy prod( ). Ilepemertast N TakuM 06pasoM OIpee/isieT pasMep MacCuBa
1151 00 BEKTA, ABJIIONIEr0Cs pe3y/IbTaToM MeTozia prod( ). JIokanbHbIi 00bEeKT, BO3Bpa-
IIaeMbIii B TTOCJIEIYTOTEM B KAYECTBE Pe3yJIbTaTa, CO3/1aeTcsT KOMaH/I0l Polynom t=new
Polynom(N). HavanbHbie 3HAUEHUS 3JIEMEHTOB MACCUBA JIJIS JIOKAJIBHOTO 00beKTa t
paBHbI HyJT0. J[asrbiie 3armyckaioTest BJOKEHHbIE OrlepaTophl kA, VIHekcHas nepe-
MeHHas B OZIHOM OIlepaTtope IUKJ/A epedupaer sJ1eMeHThl MACCUBa IIEPBOTO 00BEKTA,
a MHZEKCHas [IepeMeHHas B IPYToM OllepaTope IUK/Ia epedrpaeT 2JieMeHThl MacCUBa
I BTOporo oObekTa. MaMeHeHne 3HaYeHMIT 91eMEHTOB MACCHBA JAJIsI JIOKAJbHOTO
00beKTa BBITIOJIHIETCST KOMaHI0i t.a[i+j]+=a[i]*Q.a[j]. B mannom ciy4ae npuHsTO
BO BHUMAaHMeE, YTO 3JIEMEHT B MaccuBe KOa(P(DUIIMEHTOB TTOJMHOMA C WH/IEKCOM i COOT-
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BETCTBYET CjlaracMomy C HepeMeHHOI/I HOJII/IHOMa B cTemnenu i. Ecim Mbl IepeMHOKaeM

nBa mosmHoma, P(x) = za x'u Q(x)= Zb X’ To Ipou3BeieH1E 3IeMEHTOB MACCUBOB
i=0

C MHJIEKCAMH i 1 j 1IaeT B TIOJTMHOME- pe3yJ1bTaTe BKJIaJl B CJIaTaeMoe, COOTBETCTBYIOIIee
MepeMeHHO! B CTeTleH! 1+3:

R(x)=P(x)Q(x)= Zn:aixi Zm:bjxj = > abx™
0 =0 0<izn,
0<j<m

JIpyruMu cioBamMu, 9TOOBI PACCUUTATH Koa(fp(bI/IuMeHT JUIS1 IOJIMHOMA-Pe3yJibTrara ¢ MH-

nexcoM R, HeoOXOMMMO HAITH CYMMY Z j BCeX MOTapHbIX TPOU3BeIeHIH Ko hu-
i+j=k

IMUEHTOB NCXOAHDBIX MMOJIMHOMOB TaKUX, YTO CyMMa X MH/ICKCOB PaBHACTCA k. imenno
9TOT MPUHITUIT 1 PEAJIM30BaH B IIpOTrpaMMe.

KoncTpykTopsl k1acca Polynom pealn3oBaHbl Ha OCHOBE Pa3JIMYHBIX BEPCUI MeTOa
set(), KOTOpBIE YIKe OTUCHIBAIICH U, IyMAaeTCst, 0COOBIX KOMMEHTapUEB He TPeGYIOT.

Yro kacaeTcs TIaBHOTO METO/Ia IIPOTPaMMBbI B K1acce Demo, TO TaM ITPOBEPSIETCS pa60Ta
HEKOTOPbIX METO/I0B, OIIMCAaHHbIX B KJjlaCcCe Polynom.

HA 3AMETKY

ObpalyaemM BHMMaHWe Ha cnocob Bbi30Ba METOAOB U3 aHOHWMHbIX 06bekToB. Hanpu-

x\ Mep, KoMaHaow Polynom Q=P.diff(2) Ha OCHOBe OMpeaeNeHHOro paHee obbekTa P
BblUMCNSIETCS 06BbEKT [Nl BTOPON MPOM3BOAHOW OT MCXOAHOro MOJSIMHOMA M CChifka
Ha 3TOT OObLEKT 3aMnMCbIBAETCS B OOBEKTHYIO NMEpeMEHHYH0 Q. AHaNOrMYHo, KOMaHAOoM
Q.plus(P).show() BbIMUCASETCA QHOHWUMHbIN OBbEKT ANt CYMMbl MOJIMHOMOB (MH-
cTpyKums Q.plus(P)) n n3 aToro ob6bekTa Bbi3biBaeTcsl MeToa show().

PeSyJIbTaT BBIIIOJIHEHUA IIPOIrPaMMbl UMEET C]Ie,Z[yIOH.[I/Iﬁ BUJI:

Pe3ynbTaT BbINOMIHEHUSA NporpamMMmbl (M3 McTuHra 5.11)

Koa¢puumneHTbl MCXOAHOrO NOSUHOMA :
CTeneHb X: 0 1 2 3 4
KoadpduumeHT: 3,6 -2,0 -1,0 0,0 1,0
3HayeHue MNOoJIMHOMa B TouKe:
3HayeHue aprymeHTa x=1.0
3HadveHue nosmHoMa P(x)=1.0
BTopaa npousBoAaHan:
CTeneHb X: 0 1 2
Kos¢pduument: -2,0 0,0 12,0
CymMma MNOJIMHOMOB :
CTeneHb X: 0 1 2 3 4
KoadpduumeHT: 1,6 -2,0 11,0 0,0 1,0
lNpousseneHne NOAMHOMOB:
CTeneHb X: 0 1 2 3 4 5 6
Kos¢dpuument: -6,0 4,0 38,0 -24,0 -14,0 0,0 12,0
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JKemaronme MOTYT TIPOBEPUTD, YTO Bee KOA(DMUITMEHTHI U 3HAUCHUS BBIYUCIEHBI KOP-
PEKTHO.

HA 3AMETKY

OTobpaxeHne pe3ynbTaToB B AaHHOM Cfly4Yae peanM30oBaHO C MOMOLUbIO Crieuuanb-

x Horo mMeToda show() U3 knacca Polynom. Ha npakTuke cyliecTByeT 6onee npocTon,
HaaeXHbI 1 3(pheKTUBHbIN crnocod obecneunTb NpUemMneMbllii cnocob oTobpaxkeHuns
nHdbopMaunm 06 obbekte. CoCTOMT OH B nepeonpeaeneHnm metoda toString().
MNMoapobHee 3TOT MexaHu3M ByaeT obcy>xaaTbCs MOCie TOro, kak Mbl MO3HAKOMMMCS
C HacnenoBaHWEeM.

BuHapHoe aepeBo

PaccMoTpuM B KauecTBe 2JieMEHTAPHOTO IPUMEPA TIPOTPAMMY, B KOTOPOI KOHCTPYKTO-
pamu cosjaercss OMHAPHOE AE€PEBO OOBEKTOB — KaxKAblii 00bEKT UMEET 110 J[BE CChLAKU
Ha 0OBEKTHI TOTO JKe Kiacca. KakIblii 00beKT, KPOME MPOUYEro, MeeT HECKOJIBKO M0~
seit. CumBosibHOe (THIA char) moJie Level ompe/esisieT ypoBeHb 0ObEKTa: HallpuMep,
B BePIINHE HEPAPXUU HAXOUTCS OOBEKT YPOBHST A, KOTOPBI CCHIJIAETCS Ha /[Ba O0BEKTA
YPOBHSI B, KOTOPbIE, B CBOKO OU€PE[b, CCHLIAIOTCS B 00T CTOKHOCTH HA YeThIpe 00 beKTa
ypOBHsI C, 1 Tak jgajsiee. OObEK T HyMEPYIOTCS, JIJIST Y€TO UCTIOIBb3YETCS TeJIOUUCIEHHOE
noJsie Number. Hymepanusi BBITIOTHSAETCS B TIpeieiaXx OfHOTO ypoBHs. Hampumep, Ha
BEPXHEM YPOBHE A — BCETO O/IH 00hEKT ¢ HoMepoMm 1. Ha Bropom ypoBHe B — jiBa 00b-
eKTa ¢ HoMepamu 1 1 2. Ha Tpetbem ypoBHe C — deTbhIpe 00BEKTa ¢ HOMEpaMu OT 1 710 4
BKJIFOUUTEJIBHO, U TaK fasiee. OnncaHHast CTPyKTypa 00bEKTOB MPeICTaBIeHa Ha puc. 5.1.

(b1 ) (o2 ) (3] [pa] (b5 ]| [pos | (b7 ] [ b8 |
"\ /N /N /N N N\ N\

Puc. 5.1. Crpyktypa 6vHapHoro aepesa 06beKToB

Kpome MeTKr ypoBHST 1 HOMepa 00beKTa Ha YPOBHE, KayK/Iblil 00BEKT UMEET €IIle 1 CBO
UACHTU(DUKAITHOHHBIH KO DTOT KO/ T€HEPUPYETCsT CIydaiiHbIM 00pa3oM TIPH CO371a-
HUM OOBEKTa W COCTOUT TI0 YMOJIUAHWIO U3 BOCHhMU 1UDP (KOIMIeCTBO U B KOJE
OTIPEIETISIETCST 3AKPBITBIM CTATHUECKUM IEJTOUUCICHHBIM TI0JieM IDnum). YTo KacaeTcs
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€aMOoro K0/a, TO OH 3alIUChIBaeTCs B LeJIOUUC/IeHHbI MAaCCUB, Ha KOTOPLIH CChLIAeTCs
nepeMeHHasI MaccuBa ID, — 3aKpBITOe TOJe K1acca ObjectTree. Kaxmas nnudpa koxa
3aMUCBIBACTCS OT/IEILHBIM 3JIEMEHTOM COOTBETCTBYIOI[ETO MaccuBa. /ljist reHepupoBa-
Hust (Co3/IaHMs) KoJla 0OBEKTa UCTIONIb3yeTcst MeTo/l getID(). [IJist aTOro B TeJie MeToia
KoMaH/10#1 ID[1]=(int) (Math.random()*10) B pamMKax orepaTopa I[MKJa TeHepupyoTcs
cayvyaiiHble 11esible uncsa (MHCTpYyKIme (int) (Math.random()*10)) 1 mpucBanBaroTCs
ajleMeHTaM Maccusa ID.

Jlist oToOpaskeHust Kojia 00 beKTa UCTIOIb3YETCsT 3aKPHITBIT MeTo/l showID(). MeTtogom
MOCIIE/IOBATETLHO OTOOPAKAIOTCS 3HAYCHUS SJIEMEHTOB MaccHBa ID, TPU HTOM B KaueCTBe
paszesnTeIs UCIoIb3yeTcsl BepTuKaibHad yepra. CaMm MeTOJ BbI3BIBAETCS B METO/IE
show( ), KOTOPBIii, B CBOIO 0Uepe/lb, TIPEAHAZHAYECH JIJIsT OTOOPAKEHUST TTAPAMETPOB 00b-
eKTa: yPOBHsT 06BEKTA B CTPYKTYPE, TIOPSAAKOBOTO HOMepa 06bEKTa Ha YPOBHE U M/ICH-
TUPUKAITTOHHOTO KO/Ia 0OGBEKTA.

OTKpbIThIE TTOJIST FirstRef 1 SecondRef ABJSIOTCS OGBEKTHBIMU EPEMEHHBIME KJIACCA
ObjectTree ¥ MpeHAa3HAYEHBI TSI 3ATTNCH CCHIIOK Ha OOBEKTHI CIEAYIONIETO YPOBHSI.
[IprcBanBanme 3HAUEHNIT 9TUM TIepeMEHHBIM BBITIOJHIETCS ITPU BBI30BE KOHCTPYKTOPA.
A remepb oOpaTHMCS K JTUCTHHTY 5.12.

JNuctunr 5.12. BuHapHoe fepeBo 06beKToB

// Knacc pns peanusauuu 6uHapHOro aepeBa:
class ObjectTree{
// KonuyecTtBo uu¢p B ID-Koae obbekTa:
private static int IDnum=8;
// YpoBeHb obbekTa (6ykBa):
private char Level;
// Homep obbekTa Ha ypoBHe:
private int Number;
// Kop obbekTa (mMaccus umop):
private int[] ID;
// Ccbinka Ha nepBblii 06bEKT:
ObjectTree FirstRef;
// Ccbinka Ha BTOpOW 06bekT:
ObjectTree SecondRef;
// MeToa pnnAa reHepupoBaHuAa ID-kopa obbekTa:
private void getID(){
ID=new int[IDnum];
for(int i=0;i<IDnum;i++){
ID[i]=(int)(Math.random()*10);
}
}

// MeTon ans oTobpaxeHus ID-koja obbekTa:
private void showID(){
for(int i=0;i<IDnum;i++){
System.out.print("|"+ID[i]);
}
System.out.println("|");
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// MeToa AnAa oTobpaxeHWs napameTpoB obbeKkTa:
void show(){
System.out.println("YpoBeHb obbekTa: \t"+Level);
System.out.println("Homep Ha ypoBHe: \t"+Number);
System.out.print("ID-koa obbekTa: \t");
showID();
}
// KoHCTpykTOp AnAa co3paHuAa 6uMHapHOro nepesa:
ObjectTree(int k,char L,int n){
System.out.println("\tCo3paH HoBblii 0b6beKkT!");
Level=L;
Number=n;
getID();
show();
if(k==1){
FirstRef=null;
SecondRef=null;
}else{
// PeKypCWBHbIi BbI30B KOHCTpPYKTOpa:
FirstRef=new ObjectTree(k-1,(char)(L+1),2*n-1);
SecondRef=new ObjectTree(k-1,(char)(L+1),2*n);

¥
}

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){

// LepeBo 06bLEKTOB:
ObjectTree tree=new ObjectTree(4,'A',1);
System.out.println("\tMpoBepka aepeBa obbekTOB");
// TpoBepka CTpyKTypbl AepeBa O6bLEKTOB:
tree.FirstRef.SecondRef.FirstRef.show();

O6paTuM 0coboe BHUMaHHE Ha KO KOHCTPYKTOPA, MOCKOJIbKY UMEHHO TIPU €T0 Bbi-
30B€ CO3AETCs BCS CTPYKTYpa OMHAPHOIO JAepeBa. Y KOHCTPYKTOpa TPU apryMeHTa:
HEePBbIil OnpeesseT KOJIUMYecTBO YPOBHEH B CTPYKTYpPE, HauMHast ¢ TEKYLero o6b-
eKTa, BTOPOIl 3alaeT MEeTKY /Il 00beKTa, a TPeTUil onpezessier HoMep oObekrta. [Ipu
BbI30BE KOHCTPYKTOPA BBIBOJAUTCS COOOIIEHHE O CO3[aHuN 0OBEKTa, TOCIe Yero Ha
OCHOBE 3HAYEHU T aPTYMEHTOB KOHCTPYKTOPA MPUCBANBAIOTCS 3HAUEHUS TIOJISIM Level
1 Number. 3areM ¢ TToMoIIbi0 MeTO/Ia getID() TeHepupyeTcs UaeHTU(HUKATTMOHHBIN
Koz 00beKTa 1 METOHLOM show() BBIBOAUTCS MH(MOPMAIUS O CO3AaHHOM O0BEKTE.
Bropag yacTp Ko/1a KOHCTPYKTOpa peajn3oBaHa C MMOMOINIbIO YCJIOBHOTO OTIepaTopa.
Tam 1epBBIil apryMeHT KOHCTPYKTOPA ITPOBEPSIETCST HA MTPe/IMET PAaBEHCTBA eJMHUTIE.
Eciiu nepBblii apryMeHT paBeH equHuIe (9TO 0O3HAYAET, UTO MOCJIE TEKYIEro 06bEeKTa
APYruX 0ObEKTOB HET), MoJisiM FirstRef 1 SecondRef B KauecTBe 3HAUEHMIT IPHCBa-
UBAIOTCSI HYJIEBble CChLIKK (3HaueHue null). To 03HAYAET, UTO TEKYIIHIT 00BEKT He
HMEET CChIJIOK Ha pyrue 0ObeKThl. B IpoTHBHOM ciydae (TO eCTh eCJIM apryMeHT KOH-
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CTPYKTOpA OTJINYEH OT €JIMHUIII) KOMaHaMu FirstRef=new ObjectTree(k-1, (char)
(L+1),2*n-1) u SecondRef=new ObjectTree(k-1, (char)(L+1),2*n) co3marTcsa ABa
HOBBIX 00bekTa. CChLIKM Ha CO3JaHHble 00BEKThI 3alIMCHIBAIOTCS B 10JIs FirstRef
u SecondRef Tekyiero oobekTa. [Ipu co3aHUN HOBBIX OOBEKTOB 3HAUEHUE TIEPBOTO
apryMeHTa KOHCTPYKTOPA Ha €JUHUILY MEHbIIle, YeM 3HauYeHue MepBOro apryMeHTa
HTOTO KOHCTPYKTOpa (MPU BHIIOJTHEHUU KOTOPOTO CO3/IAETCS [[BA HOBBIX 0ODBEKTA).
YpOoBeHb HOBBIX CO3/IaBAEMBIX 00HEKTOB OTIPEIEISIETCS] Ha OCHOBE TEKYIIET0 3HAYEHS L
JUIS YPOBHS TeKy1ero oobekTa Kak (char) (L+1). [IJist IepBOTO U3 ABYX CO3//aBAEMbIX
00BEKTOB HOMEP 0OBEKTA BBIYHUC/ISIETCS] HA OCHOBE HOMEPA TEKYIIEro 00beKTa n Kak
2*n-1. Bropoit 00bekT Toryudaer HoMep 2*n. TIpUHIUIT HyMepaIu PacCUuTaH Tak,
YTO ecJIM B BepUIMHE epapXuu 00beKT MMeeT HoMep 1, TO Ha BCeX IMPOYUX YPOBHIX
0OBEKTBI HYMEPYIOTCS MOCIEM0BATENbHOCTHIO HATYPAIBHBIX Yncesl. TakuM o6pasom,
KOJI KOHCTPYKTOPA KJIACCA OPraHU30BAH 110 PEKYPCUBHOMY IIPUHITUILY: B KOHCTPYKTOPE
BBI3BIBAETCSI KOHCTPYKTOP, HO € JAPYTUME aprymMentamu. JIJjs co3ganust GHaApHOTO
JlepeBa BBI3BIBAETCSI KOHCTPYKTOP (@ MTPOUCXOUT HTO TIPH CO3/IaHIN 00EKTA), IEPBBIM
apTYMEHTOM KOTOPOMY TEPeIaeTcst KOJUYeCTBO YPOBHEN B OUHAPHOM JI€PEBE, MMsI
(6ykBa) U HOMep /s TIEpPBOTO 00bEKTa.

B rimaBHOM MeToj1e IpOoTpaMMBbI KOMaH/10# ObjectTree tree=new ObjectTree(4,'A',1)
CO3/IaeTcs IEPEeBO U3 YeThIPEX YPOBHEIH, ITOCJIe YeTO BBITIOIHIETCS TTPOBEPKA CO3/IaHHON
CTPYKTYPBI Yepe3 CUCTEMY IT0CIE0BATEIbHBIX CCBIJIOK ITOCPEACTBOM KOMaH/bI tree.
FirstRef.SecondRef.FirstRef.show() ¢ BbI30BOM MeToza show() /st OTOOPaKEHMs
apaMeTpoB OJHOIO U3 0OBEKTOB. Pe3ysIbraT BbIIOJTHEHUS IPOrPAMMbI MOKET UMETh
(¢ y4eToM UCTOIb30BAHUS TEHEPATOPA CAYUYANHBIX YUCEJT ) CJEAYIONNI BUT:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 5.12)

Co3paH HoBbIi 06beKkT!
YpoBeHb 0bbekTa: A

Homep Ha ypoBHe:
ID-Kkoa obbekTa:
Co3JaH HOBbIN
YpoBeHb 06beKkTa:
Homep Ha ypoBHe:
ID-KoA obbekTa:
Co3JaH HOBbI
YpoBeHb 0b6bekTa:
Homep Ha ypoBHe:
ID-koA obbeKkTa:
Co34aH HOBbIN
YpoBeHb obbekTa:
Homep Ha ypoBHe:
ID-Kkoa obbekTa:
Co34aH HOBbIN
YpoBeHb 06beKkTa:
Homep Ha ypoBHe:
ID-KoA obbekTa:
Co34aH HOBbIN
YpoBeHb 0b6bekTa:

1

[71813[3]5/e]3]6]
06beKkT!

B

1

[2]3]8]e|2|3]9]3]
06beKkT!

C

1

[9l4l8l4|2]|2]9]2]
0b6bekT!

D

1

[312]12]2]5|7]4]5]
06beKkT!

D

2

[2|8]2]e|8|e|7]4]
06beKkT!

C
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Homep Ha ypoBHe:
ID-kopn obbekTa:
Co34aH HOBbIN
YpoBeHb 06beKkTa:
Homep Ha ypoBHe:
ID-koA obbeKkTa:
Co34aH HOBbI
YpoBeHb 0b6bekTa:
Homep Ha ypoBHe:
ID-koA obbekTa:
Co34aH HOBbI
YpoBeHb obbekTa:
Homep Ha ypoBHe:
ID-kopn obbekTa:
Co34aH HOBbIN
YpoBeHb 06beKkTa:
Homep Ha ypoBHe:
ID-koA obbeKkTa:
Co34aH HOBbI
YpoBeHb 0b6bekTa:
Homep Ha ypoBHe:
ID-koA obbekTa:
Co34aH HOBbIN
YpoBeHb obbekTa:
Homep Ha ypoBHe:
ID-kopn obbekTa:
Co34aH HOBbIN
YpoBeHb 06beKkTa:
Homep Ha ypoBHe:
ID-koA obbeKkTa:
Co34aH HOBbI
YpoBeHb 0b6bekTa:
Homep Ha ypoBHe:
ID-koA obbekTa:
Co34aH HOBbIN
YpoBeHb obbekTa:
Homep Ha ypoBHe:
ID-kopn obbekTa:

2

[1lele|4|1|5]5]1]
06beKkT!

D

3

lele]2]e|9]5]6]8]
06beKkT!

D

4

[3lel1le|o]8|4]4]
06bekT!

B

2

l4le]3]4|8|1]e]|8|
06beKkT!

C

3

[2]4]5]5]7]|5]9]7|
06beKkT!

D

5

[313]1]8]6]9]8]9]
0b6bekT!

D

6

[4]9]1]5]2|4]|7]2]
06beKkT!

C

4

lele]4|7]8|2]|7]1]
06beKkT!

D

7

le|2|4le|2]|9]e]|e]
06bekT!

D

8

lelelelole|4]|2]2]

MpoBepka AepeBa 06beKTOB

YpoBeHb 06beKkTa:
Homep Ha ypoBHe:
ID-koA obbeKkTa:

D
3
lele|2]el9]5]6]8|

Cuauasa cBepxy BHU3 (M. puc. 5.1) co3marotest 00beKTHI, UMEIIHe HOMep 1. 3aTeM c03-
naeTcst 00bEKT TOCJIETHETO YPOBHST ¢ HOMePOM 2. Jlasiee co3maercst 00bEKT MPEANOCTIe]-
HETO YPOBHSI C HOMEPOM 2, TIOCJIE YETO OOBEKT MOCIEIHETO YPOBHSI C HOMEPOM 3, 00BEKT
MOCJIE/THETO YPOBHSI C HOMepOM 4 U Tak jajee. Komanmoii tree.FirstRef.SecondRef.
FirstRef.show() MeTo/ show() Bbi3bIBaeTCs U3 0ObeKTa ypoBHs D ¢ HoMepoMm 3. OTo-
OpasKaATCs TTApaMETPhl UMEHHO 3TOTO 00BEKTA.
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Pe3oMe

Bce-Bce, konen ¢uibmal Janbiie 6e3 MeHs,
JlaJIbllle HEMHTEPECHO.

us k/¢p <Auborum-66»

O MeTompr MOTYT TIeperpyskaThcsl. B aToM cirydae co3maeTcst HECKOJIBKO BepCH Of1-
HOTO MeToza. Bece OHM MMEIOT OIMHAKOBOE Ha3BaHME, HO OTIMYAIOTCST KOJTNYECTBOM
U/WJIA TUTIOM apryMeHTOB. Takske rmeperpy:KeHHble BEPCUH METOZIOB MOTYT BO3Bpa-
MAaTh Pe3yJBTaT pasHoTo THMA (MM He BO3BPAIIaTh cOBCceM). Bepcns MeTona s
BBI30Ba OTIPEIENISIeTCST TT0 KOHTEKCTY KOMAH/IBI, B KOTOPOI BBI3BIBAETCS MeTO[ (110
TUTTY U KOJIMYECTBY (haKTHUECKHU TIePETAHHBIX METOLY apTYMEHTOB).

O KOHCTPYKTOpP — 3TO METOJI, KOTOPBIM BBI3BIBACTCS aBTOMATUYECKH MPHU CO3AAHUN
o6bekTa. VIMst KOHCTPYKTOPa COBIIA/IaeT ¢ MMeHeM Kiacca. KOHCTPYKTOp He BO3-
BpAIaeT pe3ysabTaT, WACHTU(UKATOP TUTIA PE3yJIbTaTa [l HETO HE YKa3bIBACTCA.
KoHcTpyKTOpY MOKHO TIepeIaBaTh apryMeHTBI; KOHCTPYKTOP MOKHO TI€PETPYKaTh.
ApTryMeHTBI, KOTOPbIE MEPEIAI0TCS KOHCTPYKTOPY MPU CO3MaHUN 00BEKTA, YKA3bI-
BAIOTCSI B KPYTJIBIX CKOOKAX MMOCJIe UMEHHU KJIacCa B UHCTPYKITHH CO3/IaHMs 00BEKTA.

O OO6BEKTHI MOTYT TIEPEIABATHCS METO/IAM B Ka4eCTBE apryMEHTOB, a TaKkKe BO3Bpa-
IATHCST METOIAMU B KayecTBe pesyJibrata. Ecm B METO HYKHO TiepeiaTh 06bEKT,
TO MeToAy (U4epe3 0OBEKTHYIO MePEMEHHYI0) MepefacTest cChliika Ha 00bekT. Ecan
METO/I BO3BPAIIAET PE3YJIBTATOM 0OBEKT, TO B IEHCTBUTENLHOCTH PEYb WIET O TOM,
4TO BO3BPAIACTCS CChLTKA Ha 00heKT. CaM 00BeKT 0OBIYHO CO3/aeTCSA B MPOIlecce
BBITIOJIHEHUST METO/1A.

O ApryMeHTsI mepeialoTcs 1Mo 3Ha4eHNIO. ITO 03HAYAET, YTO Ha CAMOM Jiesie B METO]
nepeiaeTcs KOMUs IePeMEHHON, yKa3aHHON apryMeHTOM. B HexoTopbIX ciyyasx
3Ty 0COOEHHOCTD HYKHO TIPUHUMATD B PACYET.



HacnepoBaHue

— I'ne Bania pojguna?

— He snaro. 51 poamicst Ha kopaduie, HO Ky/a OH
IJIBLJI ¥ OTKY/Ia — HUKTO HE TIOMHUT.

us K/ «Dopmyaa 11066u>

OpnHuM 13 (yHIAMEHTATbHBIX MEXaHU3MOB, JIeKAIlUX B OCHOBE JIIDOOTO 00BEKTHO-
OPHMEHTUPOBAHHOTIO SI3bIKa, B TOM YKCJIe U Java, IBJseTcs Haciedosanue. Hacienosanne
MTO3BOJISIET CO3/IaBaTh HOBBIE KJIACCHI HA OCHOBE ysKe CYIIECTBYIOMMNX. JTO 9KOHOMUT
CUJIBI U CPeJ/ICTBA Ha CO3JlaHMe HOBBIX KOJ/IOB, OJJHOBPEMEHHO IOBbBIIIAsd HA/IEKHOCTb
nporpamMm. VIMeHHO ¢ HacTemoBaHNEM HaM ITPEICTOUT TTO3HAKOMUTHCS B TAHHOM TJIaBe.

3HaKOMCTBO C HacnegoBaHMEM

YT06BI IPOAATH YTO-HUOYAD HEHY/KHOE, HAO
CHaYajIa KyIIMTh YTO-HUOY/Ib HEHYKHOE. A y HAC
neuer Her!

uz m/@ «Ipoe uz lipocmoxksawunos

I/ITaK, Mbl IIJTaHUPYEM HCITOJIb30BaTh HaCJle/JoBaHueE 1PN CO3/laHNN KJIACCOB. CyHleCTBy-
IO KJjlaCcC, Ha OCHOBE KOTOPOTI'O CO3/[a€TCA HOBBII KJIaCC, Ha3bIBA€TCA CYNEPKIACCOM.
K]IaCC, KOTOpI)IfI CO3/1a€TCA Ha OCHOBE CYIIEPKJIaCCa, HAa3bIBAECTCA NOOKLACCOM. HOHCHI/IM,
4YTO B IIOZKJ/IacCe HET H806XOHI/IMOCTI/I OIIMCBIBATb KO/ M3 CYIIE€pPKJIacCa: BCe (He 3aKPbl-
TbIe) T10JIs1 1 METO/IbI CYTIEPKJIACCa aBTOMATUYECKN OKa3bIBAIOTCsA B ITOJKJIAaCCE. Tak uto
B ITO/IKJIaCCE OITMCbIBAIOTCA TOJBKO JOITOJTHUTEJIbHBIC YJIEHDbI KJ1aCCa, KOTOPbIE Mbl XOTUM
I[O6aBI/ITI) B IIOJIKJIACC TIOMUMO T10JIel 1 METO/10B, OIIMCAHHBIX B CYIIEPKJIaCCE.

HA 3AMETKY

Ecnu B onvcaHnm Knacca ykasaTb KtoueBoe CoBo final, TO Ha OCHOBE Takoro K/iacca
Henb3s 6yaeT co34aTh NOAKIACC.
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[Ipotiecc cozmanud mojiKIacca MPAKTUIECKUA HE OTIUYAETCS OT Mpolecca CO3/[aHns
OOBITHOTO KJIACCA, TOJBKO TIPU CO3IAHUT MTOJIKJIACCAa HEOOXOUMO YKA3aTh CYIIEPKIIACC, HA
OCHOBE KOTOPOTO CO3/1aeTCs MOAKIACC. /171 9TOTO B OTMCAaHUM TTOAKTACCA TTOCe UMEHT
KJIacca yKa3bIBaeTcs KI0UEBOE CJIOBO extends U MM cymiepkiacca. Bo BceM ocTaabHOM
OIHCaHKe MOJKIACCa He OTJIMYAETCST OT OTMMCAHUST OOBIYHOTO Kjracca (TO eCTh KJacca,
KOTOPBIIi co3naeTcs ¢ Hysst). CUHTAKCHC OMUCaHUS TIOIKJIAcCa UMeeT BUL

class Bravo extends Alpha{
// OnucaHue noaknacca

}

B JIJaHHOM CJIy4ae IT0/IKJIacC Bravo cO3a€TCsl Ha OCHOBE CyIIEpPKJIacca Alpha. B pesyJibraTte
IIoJiKJaacc Bravo 1mojyJaeT (HaC]IeHyeT) OTKPBIThIE U 3alllUIII€HHbIE YJIEHbI KJIaCCa Alpha.

HA 3AMETKY

YneHbl knacca MoryT 6biTb onncaHbl 6e3 cneumdurkaTopa ypoBHS A0CTyna (OTKPbIThIE)

x unu co cneumndmkaTopamm public (OTKpbITbIE), private (3aKpbITbie) WK protected
(3awmileHHbIe). HacneayoTcs YneHbl cynepkiacca, KoTopble onvcaHbl 6e3 cneundu-
KaTopa ypOBHS A0OCTyMNa UM co crieumdukaTopamm public n protected. Y10 npowc-
XOAMT C 3aKPbITbIMU YleHaMM cynepkiacca (onucaHbl o cneumdmrkaTopoM private),
Mbl 06CyaMM no3xe.

B Java, B OT/IMUME OT HEKOTOPbIX APYrMX S3bIKOB, MOAKIACC K/IACC MOXET CO3AaBaThCsl HA
OCHOBE TOJIbKO OZIHOrO cynepkacca. CUTyaums, Koraa HOBbI KNacc MOXXHO CO3AaBaTh
Ha OCHOBE CPa3y HECKOJbKMX KNAcCoB, Ha3blBAETCA MHOXXECTBEHHbLIM HaCIe0BaHNEM.
B Java MHOXECTBEHHOro Hac/e4oBaHWsl HET. 3aTo eCTb MHOIOYpPOBHEBOE, KOraa Ha
OCHOBE CynepKacca MOXHO CO3aTb MOAKMACC, @ Ha OCHOBE 3TOr0 NozAK/Iacca co3aaTh
ellle ovH MOAKNACC, ¥ TaK Aanee. To ecTb MOAKIACC MOXET 6bITb CynepKIaccoM asns
Apyroro knacca. bnaroaapsi MHOroypoBHEBOMY HaclEI0BaHUIO MOXXHO CO3AaBaTb Liefble
LIENOYKM CBA3AHHbBIX MEXaHM3MOM HAC/IE[0BaHNS K1accoB.

B muctunre 6.1 npuBeieH TpUMep CO3/IaHUS MOJIKIACCa HA OCHOBE CYyTIEPKJIacca.

Jiucturr 6.1. CozaaHue nogksiacca Ha OCHOBe cynepkiacca

// Cynepknacc:
class Alpha{
// UenoyncneHHoe none:
int number;
// MeToa pnA OTOBpaxeHWs 3Ha4YeHus nons:
void show(){
System.out.println("Mone number: "+number);
¥
}

// Nopknacc:
class Bravo extends Alpha{
// UenoyncneHHoe none:
int value;
// MeToa pnA OTObBpaxeHWs 3Ha4YeHWs nons:
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void display(){
System.out.println("Mone value: "+value);
}
// MeTon ANs BbIMUCNEHUA CYMMbl Monen:
void sum(){
// ObpaweHue K yHac/sefOBaHHOMY MOJIH0:
System.out.println("Cymma: "+(number+value));
}
}
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// 06beKkT cynepknacca:
Alpha A=new Alpha();
System.out.println("06bexkT A");
A.number=100;
A.show();
// 06beKT nopknacca:
Bravo B=new Bravo();
System.out.println("06bexkT B");
.number=200;
.value=300;
.show();
.display();
.sum();

W W W ww

Huzxe mpencTaBiieH pe3yabTaT BBITTOJTHEHUS TTPOTPAMMBI:

Pe3ynbTaTt BbINO/MIHEHUS NPOrpaMMbl (U3 IMCTUHra 6.1)

06bekT A

Mone number: 100
06bekT B

Mone number: 200
Mone value: 300
Cymma: 500

B xmacce Alpha ecTb 1esmouncaeHHOE TToJie number 1 MeTOT show( ), TPU BEI30BE KOTOPO-
ro orobpaskaercs snauenue noJjst. Ha ocHoBe Kiacca Alpha Hacjie[oBaHHEM CO3/IaeTCs
KJ1acc Bravo. [ToaTromy aBTOMaTH4eCKH B KIacce Bravo MOsIBJISIeTCsI 1ToJie number 1 MeTO/
show() (XOTSI MBI UX TaM 1 He ONUCHIBAJIN ). J[OTTOTHUTETbHO MBI OTIMCHIBAEM B KJlacce
Bravo ellie 0HO IeJI0YKCAeHHOE 1101e value, MeToz display() (oTobOpaskaer 3HaYeHME
ot value), a Takike MeTof sum( ). MeTomom sum() BRIYUCTIAETCS CyMMa 3HAUEHWT TTOJIei
number 1 value, 1 TIOMy9eHHOE 3HAYEHITE OTOOPAKAETCS B 06JACTH BBHIBOIA.

noaPOBHOCTH

Takunm obpa3om, B knacce Bravo ecTb Nosns number 1 value, a Takxke MeToabl show(),
display() v sum(). Ko BceM 3TUM NonsiM 1 MeToAaM Mbl MOXEM 0bpallaTbCs B Npo-
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rpaMMHOM KOZe€ KNlacca, a eC/iv Ha OCHOBe kracca byaeT co3gaH 06beKT, TO Bbi3blBaTb
MeToAbl M obpallaThbCs K MoAsM Yyepes 3TOT 06beKT.

Takke xo4etrcs 0bpaTUTb BHUMaHME Ha UHCTPYKUMIO "Cymma: "+(number+value),
yKa3aHHyt0 apryMeHToM MeToda println(). A UMEHHO CKOBKM NpU BbIYMCAEHUU CyM-
Mbl MOSIEN number M value UCMONb30BaHbI HE CllyYaliHO. 34eChb Mbl, MO CYTU, UMEEM
[leNo C CYMMOW Tpex CriaraeMblx, NnepBoe U3 KOTOPbIX SIB/SETCS TEKCTOM (NuTepan
"Cymma: "), @ ABa Apyrux — yucna (3HaveHus noneit number u value). Ecnu He uc-
Mo/b30BaTb CKOBKM, TO BblpaXkeHWe 6yaeT BbIUMCAATLCS TaK: K TEKCTY AOMUCHIBAETCS
BTOpOE ClaraeMoe, a K Mosly4eHHON TEKCTOBOW CTPOKe AOMUCHIBAETCS TpeTbe crara-
emoe. MocKobKy Mbl UCMOMb30BaNN CKOBKM, TO CHavana BbIUMCISETCS CyMMa Mone,
1 3aTeM Y>Ke MOosTy4YeHHOe 3HaYeHne AOMMCbIBAETCS K MEPBOMY TEKCTOBOMY C/laraeMomMy.

B rimaBnoM MeTozie cosmaiorcs aBa 00beKTa: 00heKT A Kaacca Alpha n 0OBeKT B Kiracca
Bravo. TaM ke ecTb IpUMephl 00palleHus K MOJIAM U METOAAM 3TUX OOBEKTOB.

HA 3AMETKY
X To, uTO Knacc Bravo SIBSIETCS MNOAKIACCOM cynepkacca Alpha, HUKAKUMX OrpaHuye-

HWI Ha 06beKTbl A U B He HakafblBaeT. O6beKThl Mexay COb60i HMKaK He CBSI3aHbl,
N KaXKablA >XUBET CBOEWN XKU3HbIO.

HacnepoBaHue U 3aKpbiTbie YJ1€Hbl

BapBapCKaﬂ nrpa, AnKad MECTHOCTb — MEHA
TAHET Ha POUHY.

us K/ «Dopmyna 1066u»

ITpuiio BpeMst BEISICHUTD, KAKOBA Cy/1b0a 3aKPBITHIX (OMUCAHHBIX CO CIEIM(PUKATOPOM
mocTyma private) 4ieHOB cymepkaacca pu HacaenoBanun. OOBIIHO yTBEPIKIAIOT,
YTO 3aKPBITHIE WIEHBI CyTepKaacca He HacaeayioTcs. C 3TUM yTBEPKACHUEM MOKHO
COIJIACUTLCS. BajkHO TOJIbKO IOHUMATD, YTO O3HavYaeT BhlpaxkKeHue «He HacJleAyIoTCs».
PaccMoTpuM B 3TOI CBSA3M TIPUMED, MPEICTaBICHHbIN B TUCTHHTE 6.2.

JinctuHr 6.2. 3akpbiTbie YieHbl Cynepksiacca u HacnegosaHue

// Cynepknacc c 3akpbiTbiMm nonem:
class Alpha{
// 3aKkpblToe CUMBOJIbHOE mnone:
private char symbol;
// OTKpbITHIA MeTohd ANA OTObpaxeHUs 3HAYeHUs nons:
void show(){
System.out.println("Cumon: "+symbol);
¥
// OTKpbITbIA MeTOA ANA NPUCBAWBAHWA 3HAYEHUA MNOJI0:
void set(char s){
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symbol=s;

}

// Nopknacc:

class Bravo extends Alpha{}

// TnaBHbIA Knacc:

class Demo{

public static void main(String[] args){

// 06beKT nopaknacca:
Bravo B=new Bravo();
// BbiI30B yHac/nefoBaHHbIX METOLOB:
B.set(‘B');
B.show();

Huxe mokasaHo, Kak BBITJISIAT Pe3yJIbTaT BBITTOJTHEHUS TPOTPAMMObI:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 JIMCTUHra 6.2)

CumBon: B

Mb1 ontcanu kace Alpha ¢ 3aKPBITBIM CUMBOJIBHBIM T10JIEM Symbol 1 IByMsI OTKPBITBIMU
Merogamu — show() 1 set(). Merox show() HysKeH /st 0T0OpakeHUst 3SHaYE€HUS 110,
aMeTo/] set () IIpeiHa3HAYEH /IJIS TPUCBAMBAHMS 3HAUECHUS 1T10JII0 (3HAYEHUE TIepe/lacTCs
aprymenToM MeTozy ). Ha ocHoBe kitacca Alpha Hacsie/JoBaHMEM CO3/1aeTcsl Kiace Bravo.
[Ipuuem B Tesie Kiaacca Bravo BooOIe HUYEro He onuchiBaeTcst (B (GUrypHbIX CKOOKaxX
C OIMCAaHUEM KJjacca HeT HU O/(HOM Komanpl). [loaToMy B Kjacce Bravo eCTh TOJIBKO
Te WieHbl, KOTOPble YHacJel0BaHbl U3 kjaacca Alpha. 13 knacca Alpha B Kjacce Bravo
HacJIeIyIoTCd OTKPBITbIe MeTO/Ibl show() 1 set(). Ho untpura B ToM, 4TO IIpU BBI30BE
ATH METOJIbI OOPAIIAIOTCS K MO0 symbol, KOTOpoe Kak Obl He HacseayeTcst. B riiaBHoM
MeTOjIe MbI CO3/1aeM OOBEKT B Kjacca Bravo U BBI3BIBAEM U3 ATOTO OOBEKTA METOIbI
set() u show(). O ueM cBU/IETENBCTBYET PE3YJIBTAT BIIOJHEHUS TIpOorpamMmbl? Bee
MPOUCXO/IUT TaK, KakK ecyiu Obl y Kiacca B ObLI0 moJie symbol: MeTol set () Mpu BbI30BE
IIpUCBanBaeT 3HaueHue 3TOMY T10J110, a MeToJl show () cUMTbIBaeT 3HaueHue noJis. lantoe
nporusopeune (MEKLY TEM, 4TO MoJie symbol He HACJIe/lyeTCst, C OJIHOI CTOPOHDI, U Kak Obl
CYIIECTBYET — C IPYTOil) pa3peniaeTcs, ecid YTOUHUTD, KAKOW CMBICJI Mbl BKJIQIbIBAEM
B [IOHSITHE <HE HACJeLyeTCs». A UMEHHO: 3aKPBITOE T10JIe UJIM MEeTO/T U3 CyllepKacca He
HacJe[yI0TCs B II0JKJIACCe B TOM CMbBICJIE, YTO B IIOAKJIACCE 3TU I10JI1 U METOAbL HE/I0-
crymHbl. Mbl He MOJKEM K HUM 0OPaTUTHCST HAIIPSIMYIO JIasKe B Tesie Kiacca. Harpumep,
B TeJie KJlacca Bravo MCIIOJAb30BaHUEe HHCTPYKIMK symbol npuseser k ommbke. Kiace
IIPO TaKoe I1oJjie Huuero He 3Haer (a 00bekT B — TeM Gouee). Ho dusuuecku aro mose
CYIIIECTBYET, U MeTOAbI set () 1 show()3HAIOT, T/l€ €ro UCKATh.

noaAPOBHOCTHU

HacnepoBaHue 4feHOB cynepknacca NoapasyMeBaeT, YTo 3TW NOS AOCTYMHbI B NoA-
knacce. [ipyrumu crnoBamu, NOAKNACC 3HAET O CyLECTBOBAHWUU HAcNeayeMbIX YS1EHOB,
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M K 3TUM YSIEHAM MOXXHO 06paLLaThCs Tak, Kak ecnv 6bl OHM BblK OMMUCaHbI B CaMOM
noaknacce. Ecnm xe uneH cynepkfiacca roaknaccoM He Hacieayercs, TO O TakoM
yneHe NOAKNACC HAYEro He 3HAET, U, COOTBETCTBEHHO, MOMbITKA 06PATUTLCA K TAKOMyY
HEW3BECTHOMY [/ MOAK/IAcca YNeHy HanpsIMyto BEAET K oLnbKe. OfHAKO TEXHUYECKU
HeHac/ieqyeMble YieHbl B MOAKIACCe CyLIECTBYIOT, O YEM CBMAETENbCTBYET XOTs Obl
npvBeaeHHbIV npuMep. MpuUKnHa TaKoro MOMOXKEHUS AeN KPOeTCs B crnocobe co3aa-
HUA 06BLEKTOB MOAKMIacca: NPy Co3AaHWMKM 0B6beKTa MOAKMAcCa CHayana Bbi3biBAETCS
KOHCTPYKTOP CyMepKiacca, a 3aTeM Y€ HEMOCPEACTBEHHO BbIMOHSAOTCA KOMaH/bI,
CBA3aHHbIE C CO3AaHMEM 06beKTa nogxnacca. KOHCTPYKTOpOM CynepKiacca BbiaensieTcs
B NAMSATU MECTO AN BCEX Y/IEHOB 06bEKTA, B TOM UNC/IE U HEHAC/IEAYEMbIX.

NMakeTbl U 3aLULLEHHbIE YJI€Hbl

Focno;:m, IIpOCTH, OT CTPaXa BCE CJI0OBa
ITOBBICKaKHBaJIH.

us k/p «Dopmyna nobeu»

Hawm ocTasnocs paccTaBuTh Bce TOYKU HaJ i B BOIIPOCE C 3AUUUEHHIMU YIIeHAMU CyIlep-
Kjracca (TeMH, 4TO OMUCAHBI €O crieimdukaTopom goctyna protected). Ho mepen atum
HMeEeT CMbICJI TO3HAKOMUTBCS C NaKemamu.

B usBecTHOM CMBICIIE TTAKET — 9TO KOHTEWHEP JIJIsI KJIACCOB, UX IIPOCcTpancTBo nMen. Co-
BpPEMEHHbIE TEH/ICHITMN ITPOIrPAMMUPOBAHI TAKOBbI, YTO OOBIYHO IPUXOUTCS CO3/1aBaTh
00beMHbIe IIPOEKThI, UMes JIEJI0 ¢ OOJIBIINM KOJIMYeCTBOM KJIaccoB. B puHInIie, Kax bl
13 9TUX KJIACCOB JIOJKEH MMETh YHUKAJIbHOE M. XOTSI TUTIOTETHYECKH TPUYMaTh Ha-
3BAHU JIJIS KJTACCOB MOKHO OECKOHEUHO MHOTO, HACTYTIAET MOMEHT, KOT/Ia TTO0OHBII
MO/IX0/] 03HAYAET BBIXO/[ 32 PAMKU Pa3yMHOTO.

B cooTBeTCTBIY ¢ KOHIIEMIIHEN TAKETOB BCE KJIACChI Pa30MBAIOTCS O TPYIIHAM, KOTOPbIe
U Ha3bIBAIOTCS MakeTami. VIMs Kiacca IOTKHO OBITh YHUKATBHBIM B TPE/IEax TTaKeTa.
ITpu sTOM HEBAXKHO, €CTH JIU B [PYTOM TTaKeTe KJIACC C TAKIM JK€ IMEHEM.

Jlist omipesiesieHnsT makeTa HeOOXOANMO B (haiie ¢ omcanneM Kiaacca (BKII0YaeMOro
B TIAKET) TIePBOM KOMaHION yKa3aTh MHCTPYKIINIO package 1 UM TIaKeTa, HAIPUMED:

package mypack;

B nannom ciyuae mypack — 310 nMs 1maketa. Ecyiv maket ¢ TakUM UMeEHEM yiKe cyliie-
CTBYET, TO COOTBETCTBYOIINHN KJIace (MJIU KJIacChl) 13 (haiiia Jo6aBIsieTCs] B 9TOT TAKeT.
Ecimm takoro makera Het, To OH coszgaercs. Takum 00pasoM, OfiHa U Ta K€ MHCTPYKIIUST
package MOKET UCIIOJIb30BAThCA B HECKOJAbKUX (hailnax. OxHako B daiiie MoxkKeT ObITh
WJIM TOJIBKO OJIHa MHCTPYKILMS package, MU ee MOXKeT He ObITh BoBce. B mociennem
cJIyJae KJIACChl MOTIJIal0T B TaK HA3bIBAEMBII naKem 1o YMOIUaAHUIO.

[TakeT, KpoMe KJIACCOB, MOKET COZIEPKATD Urmepgheticvt (ONUCHIBAIOTCS MTO3XKeE ), & TAKKE
nodnaxemot (To eCThb Apyrue makeTsl ). [Ipu ykazaHuy MMeHu mojinakeTa (akeTa, Haxo-
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JISITIETOCs B IPYTOM TTaKeTe) MCIO0JIb3yeTCs TOUeUHbIH CUHTAKCUC — UMeHU TI0/[IaKkeTa
IpeANIeCTBYET UM MTAKETa, a B KAaUeCTBE PA3LECIUTEIIA UCTIONb3YETCA TOUKA.

noaPOBHOCTHU

@[ Mepapxusi MakeToB CTPOro COOTBETCTBYET CTPYKType (hainoBoi CUCTEMbI U pa3MelLe-
HMIO B HE MaKeTOB M KnaccoB. Hanpumep, MHCTpyKUMS package java.awt.image
03HayaeT, yTo (halnbl NoanakeTa image pa3MelleHbl B kaTanore java/awt/image.

Mpu pabote co cpenoii paspaboTku Intelli] IDEA co3aaHue npoekTa C HOBbIM NAKETOM
MMeeT CBOM OCOBeHHOCTW. Tak, Mocne CO3AaHMs HOBOrO MyCTOro MpoekTa crneayeT
B KOHTEKCTHOM MeHI0 New narnku src BblbpaTb kKoMaHay Package v co3aatb naker.
B pesynbTaTe byzeT co3aaHa nanka ¢ Ha3BaHWeM naketa. daiinbl, OTHOCALWMECS K CO-
OTBETCTBYIOLLEMY MAKETY, Pa3MELLAOTCS B 3TOMN Narnke.

Eci B mporpamMme BBITIOJTHsIETCS 0OpaliieHre K KJaccaM, pa3MeIleHHbIM BO BHEITHUX
HaKerax, TO HeOOXOIMMO YKasbIBaTh TOJHOE MMST KJIACCA: Yepe3 TOUKY TIePEUNCIsIeTCs]
BCs MepapXust TaKeTOB, T/le pa3MellleH HYKHbIH kiaacc. Hanmpumep, ecam xkiace MyClass
HAXOJUTCS B TIOANAKeTe subpack makeTa mypack, To oOpaliieHre K 9TOMy KJaccy Oyaer
UMeThb BUJL mypack.subpack.MyClass.

Y106bI MOKHO OBLJIO CCHLIATHCS HA KJIACCHI BHEITHUX MMAKETOB B YIIPOIIEHHON (hopMe,
npuberaT K umnopmy naketos. [Ipu 3TOM HCHOIB3YETCs KIOUYEBOE CII0BO import (co-
OTBETCTBYIOIIAs KOMaH/Ia pa3MenaeTcsd B Hauase (aiiia mocjie KOMaH bl TOIKII0YEHUS
naxera). Daiiyn MOKET colepKaTh HECKOJIbKO HHCTPYKIINi umiiopra. Jlomyckaercs moj-
KJI0YaTh (MMIOPTUPOBATD) OT/ETbHBIC KJIACCHI MAKeTa WU Bech MakeT. B yacTHOCTH,
JUUISI UMIIOpTa KJacca 1ocje KJII0YeBOTo ¢jIoBa import yKasbplBalOT MOJHOE UM Kiacca
(c yyeToM nepapxuu makeToB), HalIpuMep:

import mypack.subpack.MyClass;

II]IH HMMIIOPTa BCETO MaKeTa IMoCJIie UMEHHU ITaKeTa CTaBAT 3BE3J0UYKY * HalnmpnuMep, Tak:

import mypack.subpack.*;

JlJist UCTOTb30BaHUsT CTATHYECKUX YJIEHOB KJiacca 0e3 CChLIKU Ha KJIACC MOKHO KC-
M0JIb30BATh cmamuueckuti umnopm. B aToMm cirydae mocJie KI09eBOr0O €J0Ba import
YKa3bIBAETCsI KJII0OYEBOE CIOBO static, a 3aTeM — MoJIHAsT HepapXust K UMIIOPTHPYEMOMY
cTaTudeckoMy wieny kiacca. Hampumep:

import static mypack.subpack.MyClass.name;

B atom ciryuae uMmiopTupyercs ctaTudeckoe 1oJie N MeTOl C UMEHEM hame 13 KJlacca
MyClass, KOTOPbIII HAXOAMTCS B TO/IIakeTe subpack n3 makera mypack. Ecim BmecTo
Ha3BaHUA CTATUYECKOTO YJleHa KJIacca YKa3aThb 3BE3/I0YKY *, TO UMIIOPTUPYIOTCA BCE
CTaTUYeCKUe YJIeHbl Kjacca:

import static mypack.subpack.MyClass.*;
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B nannoMm cyuae MMIIOPTUPYIOTCS BCe CTaTUYCCKUE YJIEHBI U3 Kjacca MyClass.

HA 3AMETKY
x CyLLeCTBYIOT HEKOTOPbIE OrpaHNYEHNs, HaKNablBaeMble Ha UMMNOPT NaKEeTOB.

e /IMNOPTMPOBaTb MOXHO TOMBbKO OTKPbITbIE Kacchl (B ONUCAHMM Kacca nepea Kito-
YeBbIM C/IOBOM class Ao/mKeH 6biTb yKasaH cneuundmkaTop public).

e [lakeT java.lang (6a3oBasi 6nbnmoTeka) MOXXHO HE MMNOPTUPOBATb — OH AOCTYMNeH
Mo YMOMYaHMIO.

e Wms chalina fO/MKHO COBMaAaTb C MMEHEM OTKPLITOrO K/acca, eCnv TakoW Kracc
ecTb B daiine.

e ECnu B nakeTe HECKOMbKO OTKPbITHIX KTACCOB, OHM O/MKHbI pa3MeLLaThCs B pa3HbiX
charinax (B oAHOM chaiine MOXET BbITb TONbKO OAMH OTKPbITHIN Kiacc).

Terepb BepHEMCSI K BOTIPOCY JIOCTYITHOCTH WJIM HEJIOCTYITHOCTH 4IeHOB KJacca. Ecom mbl
IBITaeMCsT 0GPATUTHCA K TOJIIO WJI METOLY, TO UCXOAUM U3 TOTO, YTO 9TO moJie (METOJ)
OTTMCAHO B KAKOM-TO KJyacce. Koy, B KOTOPOM MBI pa3MeliaeM UHCTPYKITUIO JIJIsT TTOJTY -
YeHH JOCTYIIA K [IOJII0 WJIA METO/LY, MOKET HAXOAUTHCS B TOM Ke Kacce MO0 B IPyroM
kiacce. Ecim peub uzer He 00 O[HOM KJIacce, a 0 PasHbIX, TO OHU MOTYT OBITh KaK B OZIHOM,
TaK U B PasHbIX [IAKeTaX. A elle KJIacc, 13 KOTOPOIO MbI II0JIydaeM JAOCTYIL, MOKET ObITh
CBsI3aH HACJIEIOBAHUEM C KJIACCOM, B KOTOPOM HaXOAMUTCA 10Jie /MeTo. Takum 06pasom,
€CTb TIATh KaUeCTBEHHO PAa3HBIX CUTYAITUI:

O JlocTym K TIOJII0/METOMY BBITIOJHSIETCS B TOM K€ KJIacce, B KOTOPOM HAXOIUTCS
oJie /MeTOo I,

O MpI mbITaeMcst TOJIYYUTDb JOCTYII K HOJIIO/MGTO]Iy N3 IPYyTOro KJjacca B TOM JKe ITaKke-
T€, 1 KJIaCCbl HaCJie/[OBaHHUEM HE CBA3aHbI.

O Kiace, U3 KOTOPOTO MbI TIBITAEMCSI TTOJIYUYUTh JOCTYI K TI0JII0/METO/LY, HAaXOUTCSI
B JIPYTOM IIaKeTe W He CBI3aH HACJIeJJOBAHUEM C KJIACCOM, B KOTOPOM HAXOJUTCS
noJjie/MeTo/I.

O Hy:kHO HOIyIuTH JOCTYII K II0JII0,/METOLY CYIIePKJIAcca U3 IOAKIACCA B TOM e Ia-
KeTe.

Q IIOCTyrI K HOJIIO/MeTOlIy CyII€pKJaCCa BbIIIOJIHAECTCA U3 IOAKRJIacCa, KOTOprﬁ Haxo-
AUTCA B IPYTOM ITaKeTe.

Kpome 3toro, wieH Kiaacca, K KOTOPOMY MBI TIOJTy4aeM JOCTYII, MOKET OBbITh OITUCAH CO
crendUKaTOPOM A0CTyIIA public, private, protected uiu 6e3 TakoBoro. Kak Buanm,
MOJIyYaETCsT IOCTATOYHO MHOTO KoMOUHAnuil (Tabsr. 6.1; CUMBOJI + O3HAYAET HAJIUIKE
JI0CTyTIa, CAMBOJI — O3HA4YaeT OTCYTCTBUE JIOCTYTIA).
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Ta6nuua 6.1. [JoCTynHOCTb YIEHOB Knacca

MecTto nonyuyeHus gocryna private HeT protected public
Tor ke k1acc + + + +
TTonkmace B ToM sKe makere - + + +
OOBIYHBIIT KJIACC B TOM JKe MTaKeTe - + + +
Ionkmace B ipyrom nakere - - + +
OGBIYHBIN KITACC B IPYTOM TIAKETe - - - +

Ha ocHOBe aHHbIX, TPEICTABJCHHBIX B TaOJINIE, MOKHO C(HOPMYJIUPOBATH HECKOJIBKO
TPaBLT:

QO OTKpBITBIE YJIEHBI, OMMMUCAHHBIE CO CIIEIMMUKATOPOM public, TOCTYIIHBI BE3Jie.

QO 3axpbITble YJIeHBI, ONMCAHHBIE CO CIEIUMUKATOPOM private, TOCTYITHBI TOJBKO
B ITpe/iesiax Kracca, B KOTOPOM OHU OObSABIICHBL.

O OTkpbITBIE YIEHBI KJAcca, ONUCaHHbIe 0e3 creruduKaTtopa AOCTYIA, JOCTYIIHBI
B IIPEZIEIaX CBOETO TTAKeTa.

Q 38.HII/IHI€HHI)I€ YJIeHbl Kj1acca, OITMCaHHbIE CO CHGL[I/I(pI/IKaTOpOM protected, JNOCTYII-
HbI B IIpe/iejiaX CBOETO ITaKeTa, a TaKKe B IO/IKJIacCaX, AaKe €CJIN OHU HaXO/AATCA
B IPYT'OM ITaKeTe.

Hy:xHO, kKpoMe TOTO, TIOMHUTB, YTO Y KJIACCOB TaK:Ke €CTh YPOBHM 0CTyTIA. Tak, B onn-
CaHWM KJIacca MOJKHO yKa3aTh crenndukaTop public (a MOXKHO 11 He yKa3beiBatTh). Ecan
KJacc 0OBSIBIIEH €O CTE(UKATOPOM public, TO OH IOCTYyTEH 0TOBCIOY. Ecim creru-
¢uxaTop public He yKasaH, TO KJIacc TOCTYIIEH TOJTBKO B IIpefiesiaX CBOETO MaKeTa.

KOHCTpyKTOpbI U HacneaoBaHue

— A HOPMaJIbHOT'O BXO/la B 9TOT YHUBEPCaM HeT?

— 3a HOpMAaJIbHBIN YaTJaMu HAJO TJIATHUTh,
POJTHOT.

u3 k/¢p «Kun-0sa-osa»

Cospanue 00BEKTOB MOAKJIACCA UMeeT cBou ocobennocTn. MakTnueckn 0OBEKT O -
KJIacCa CO3/AeTCs YaCTAMI: CHAaYajla CO3JAETCS Ta 9acTh, KOTOPAsl OIPENEsIeTCs Cy-
IEPKIACCOM, a 3aTEM JOCTPAMBAETCS 9aCTh, CBA3aHHAs COOCTBEHHO C IIOAKIACCOM.
B mpuKIagHOM ILTaHe BCe CBOAUTCA K TOMY, YTO IIPH CO3AAHMK OOBEKTA IOAKIACCA
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CHaYa/Ia aBTOMATHYECKH BBI3BIBAETCS KOHCTPYKTOP cyTiepKiaacca. Eciu B cynepriacce
U TIOJIKJIACCE UCTIONB3YIOTCS KOHCTPYKTOPBI [0 YMOTYAHUIO (TO €CTh HU B CyTIEPKJIacce,
HU B TIOJ[KJTACCE KOHCTPYKTOPBI HE OMUCAHBI), TO BCST 3Ta KYXHS 0CO00TO 3HAYCHUST He
umeet. CoOCTBEHHO, MBI U JI0 9TOIO CO3/laBajiii OOBEKTHI TOAKIACCOB 6e3 0COObIX IPO-
6aem. Ho cutyanmst MeHsieTcs, ecin KOHCTPYKTOPY CyIepKaacca HeoOX0MMMO mepe-
JaBaTb apryMeEHTDBI.

noaPOBHOCTHU

Ecnun B cynepkiacce Bce KOHCTPYKTOPbI Takue, YTO UM HYXXHO nepeaasaTb apryMeH-
Tbl, TO NpW CO34aHMN 0OBLEKTOB MOAKIAcca BO3HMKAET npobnieMa crneaytowero poaa.
MockonbKy Mpu co3paHuM 06bekTa Moaknacca CHavana aBTOMaTUYECKU Bbli3bIBAETCS
KOHCTPYKTOp Cynepkiacca, TO B 3TOT KOHCTPYKTOP KaK-TO HY>HO nepeaaTb apryMeHTbI,
[aXe eC/In HemMoCcpPeACTBEHHO KOHCTPYKTOP MoAkiacca MoXeT 6e3 Hux obonTuck. OT-
Ctofa HaKlaZblBaeTCs psif OrpaHUMYeHUI Ha Crocob OnMcaHUs KOHCTPYKTOPA NOAKIAacca
(ma n Ha caMy Heo6X0AMMOCTb TaKOro ONUCaHKs). 3T OrpaHNYEHUSt CBOASATCS K TOMY,
4YTO B KOHCTPYKTOpe noakiacca HeobxoanMMo npeaycMOTpeTb nepeaady apryMeHToB
KOHCTPYKTOpPY Cynepkacca (pasyMeeTcsl, eCnin Takas nepeaada apryMeHToB BoobLue
TpebyeTcs).

Perierrie mpobieMbl CBOAUTCS K TOMY, YTO B TAKMX CJydasix HY;KHO ONUCHIBATH KOH-
CTPYKTOP MOZKJIACCA U B TeJIe 9TOT0 KOHCTPYKTOPA J0JKHA ObITh MHCTPYKIIUSI BHI3OBA
KOHCTPYKTOPa cyrepkiacca (¢ yKazaHueM apTyMEeHTOB, KOTOPbIE eMYy TepeatoTcs).
J17151 BBI30BA KOHCTPYKTOPA CYTIEPKJIACCA UCTIONB3YETCS KJIIOUEBOE CJIOBO super, TIOCe
KOTOPOT'O B KPYTJIBIX CKOOKAX YKa3bIBAIOTCS apTyMEHTBI, ITepelaBaeMble KOHCTPYKTOPY
cyrepkiacca. VIHCTPYKIIUS BBI30Ba KOHCTPYKTOPA CYNEPKIAcca YKa3bIBAETCsT TIEPBOI
KOMaH/IOH B Tesie KOHCTPYKTOPa ToKIacca. OOMuii CHHTaKCUC 0ObIBICHIS KOHCTPYK-
TOpA MO/IKTACCA BBITJISIIAT TaK:

KoHcTpykTOp (aprymeHThl) {
// Bbi30B KOHCTpyKTOpa cynepknacca:
super(aprymeHThbl) ;
// KomaHgpl

Ecin B Tesie KOHCTPYKTOPA TTO/IKJIAcca MHCTPYKIINIO super He yKa3aTh BOBCE, B KAUECTBE
KOHCTPYKTOPA CyTePKIAcca BBI3BIBAETCS KOHCTPYKTOP 6e3 aprymenTos. [Ipmmvep mc-
MOJTh30BAHNSI KOHCTPYKTOPOB IIPY HACTEIOBAHUH — B JIMCTUHTE 6.3.

JInctuHr 6.3. KOHCTPYKTOpbI U HacneaoBaHue

// Cynepknacc:
class Alpha{
// UenoyucneHHoe none:
int number;
// MeToA AnA OTObGpaxeHWA 3HaYeHusa nonda:
void show(){
System.out.println("Mone number: "+number);
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}
// KoHcTpykTop 6€3 aprymeHTOB:
Alpha(){
// TpucBavBaHWe 3HAYeHWUs MOJK:
number=100;
// OTobpaxeHue 3Ha4yeHUAa nons:
show();
}

// KOHCTpPYKTOp C LENOYUC/IEHHbIM apryMeHTOM:
Alpha(int n){
// TpucBavBaHWe 3HAYeHWUs MOJHK:
number=n;
// OTobpaxeHWe 3Ha4YeHUs nons:
show();
¥
¥
// MNopknacc:
class Bravo extends Alpha{
// CumBOnbHOE none:
char symbol;
// MeToa AnA oTobGpaxeHWA 3HayYeHus nonAa:
void display(){
System.out.println("Mone symbol: "+symbol);

}

// KOHCTpyKkTOp 6€3 aprymeHTOB:

Bravo(){
// BbI30B KOHCTpyKTOpa cynepknacca:
super();
// TpucBavBaHWe 3HAYEHWA CUMBOJIBHOMY MOJK:
symbol="A";
// OTobpaxeHWe 3HAYeHUS CUMBONBLHOIO MonA:
display();

}

// KOHCTpYKTOp C ABYMA aprymeHTaMmu:
Bravo(int n,char s){
// BbI30B KOHCTpyKTOpa cynepknacca:

super(n);

// TpucBavBaHWe 3HAYEHWA CUMBOJIBHOMY MOJIH:
symbol=s;

// OTobpaxeHWe 3HAYeHUS CUMBONBHOIO MonA:
display();

}
}

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
System.out.println("MNepBbii 06bekT:");
Bravo A=new Bravo();
System.out.println("BTopoi obbekT:");
Bravo B=new Bravo(200, 'B');



MepeonpeneneHne METOI0B 241

B pesysisraTe BBITTOTHEHUS 3TOM MTPOTPaMMBbl TI0JIydYaeM TaKoe:

Pe3ynbTaTt BbINOMIHEHUSA NPOrpaMMbl (U3 IMCTUHra 6.3)

MepBblii 06bEKT :
Mone number: 100
Mone symbol: A
BTopoit 0bbeKkT:
Mone number: 200
Mone symbol: B

[Tporpamma cocTouT U3 TpexX KiaaccoB. B mepBom kimacce Alpha omnicaHo 1eJI0YNCTIeH-
HOE 110JIe number, MeTOJ show() /ISt OTOOPAKEHUST 3HAUEHHSI ATOTO TOJIsI, & TAKKE J[Ba
BapuaHTa KOHCTPYKTOPOB: 6€3 apryMEHTOB U € OJIHUM apryMeHTOM. B KOHCTpYKTOpE
6e3 apryMeHTOB MOJTI0 number MIPUCBAMBAETCS 3HAUEHME 100. B KOHCTPYKTOPE ¢ TIeJI0-
YHCTIEHHBIM aPTYMEHTOM ITOJIFO TPUCBAMBAETCS 3HAUEHIE apryMeHTa. B 000nx cirydasx
¢ TIOMOIIBI0 MeTozia show() 3HaUeHHUe 1MoJIst number 0TOOpasKaeTcst B 00JIACTH BBIBOJIA.

Ha ocnose kmacca Alpha co3naercs nojikjiace Bravo. Hemmocpe/icTBeHHO B KJiacce OIu-
chIBaeTcs moJie symbol tuiia char 1 Metoz display () it OTOOpasKEHMsI 3HAUEHMSI 9TOTO
TOJIA.

B noakacce onpenessroTes ABa KOHCTPYKTopa: 6¢3 apryMeHTOB U ¢ IBYMST apryMeH-
TaMu. B Kask/oM 13 3TUX KOHCTPYKTOPOB € TTOMOIIBIO MHCTPYKITUN Super BBI3BIBAETCS
KOHCTPYKTOD cyTiepk/acca. B KOHCTpyKTOpe MojkiIacca 6e3 apryMeHTOB KOMaHIOI
super () BBI3bIBAETCSI KOHCTPYKTOP Cylepkaacca 6e3 apryMeHToB. Eciu mpu cospanum
00BEKTa MOJIKIAcCa KOHCTPYKTOPY TIePEAAloTCs ABa apryMeHTa (Trmna int u tuma char),
TO apryMEHT THUIIA int meperaeTcss KOHCTPYKTOPY cymepkiaacca (KOMaHIol super(n)
B TeJie KOHCTPYKTOPA TIOJIKJIAcca C ABYMSI apTyMEHTaMu ).

B riiaBHOM MeTOJIE TIPOTPaMMBI CO3/IAI0TCS JIBa 00bEKTa TToKIacca Bravo. B mepBoM
cJly4ae BBI3BIBAETCSI KOHCTPYKTOP G€3 apryMeHTOB, BO BTOPOM — KOHCTPYKTOP C JABYMsI
apryMeHTaMU.

NepeonpeneneHne MeToaoB

leI/IBJIHIOCb Balme IpUHOUIINAJIbHOCTHU. To BBI
3a IIpaBJIEHUE, TO IIPOTHUB.

us k/p <«lapancs

MOJKET CTIOKUTBCSE CUTYAIINsT, TPeOYIOIast U3MEeHEHUsT YHACJIEI0BAHHOTO U3 CYTIEPKIACCca
MeTOjla B MOJAKJIacce. J[pyruMu cioBamMu, HHOTIA CAYYaeTCs, YTO METOJ YHACIeI0BaH,
HO HaC ero GyHKIIMOHATBHOCTD B CUJIY KAKUX-TO IIPUYUH He ycTpauBaeT. Torma MoKHO
npuGErHyTh K nepeonpedenenuio Metosia. Vijest mepeorpe/iesieHust METO/I0B OY€Hb TIPO-
CTa: yHACJIEZIOBAaHHBIN U3 CyTIEPKJIACCA U TIEPEONPEIEIISIEMBIIT B ITOIKIACCE METOJL TPOCTO
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3aHOBO OMHCHIBaeTcsd. B Takom cJjy4dae, €CJ Mbl 6y/:[eM BbI3bIBATb METO/ U3 obbeKTa
CylepKJ/accCa, UCITIOJIb3YETCA BEPCUA METO/1a, OITMCaHHas B CYIIEPKJIacCe. Ecnm xxe meToz
BBI3BIBAETCA U3 00BEKTA IIOJAKJIACCa, TO BBI3BIBACTCA METO/I, OIMCAHHBIN B MTOJKJIACCE.

noAPOBHOCTHU

@ IMpu nepeonpeaeneHnt MeToaa B NOAKIACCE YHAC/eA0BaHHAs BEpCUsS METOAA HE Npo-
nagaeT 6eccneaHo. OHa OCTaeTcs AOCTYMHOM B MoAKIacce. YTobbl Bbi3biBaTh BEPCUIO
METO/a, OMNCAHHYIO B CyNEPKIIAcCe 1 NepeonpeaenieHHyo B MOAKIAcce, Nepea NHCTPYK-

LMel BbI30Ba METO/A YKa3blBaIOT (Yepes TOUKY) K/loUeBOe C/I0BO super.

Takoke CTOUT YYecTb, YTO eC/iv B CyMnepK/Iacce B OrMcaHun MeToja UCrosib30BaTh KIto-
yeBoe C/10BO final, TO B MOAKIACCe Takol METOA NEPeonpeaenuTb Hemb3sl.

[insi NOBbILLEHNS HAAEXHOCTV KoAa nepes nepeonpeaensieMblM METOAOM MOXHO (HO
He 06s13aTeNIbHO) pa3MellaTb aHHOTauM (MHCTPYKUMIO) @Override. AHHOTaAUMS WH-
hopMmMpyeT KOMNUAATOP O NepeonpeaeneHn MeToaa U3 cynepkiacca. 310 No3BosseT
n3bexaTtb OWMOKM, CBA3AHHOM C TEM, YTO MPOrPaMMUCT C/ly4aHO BMECTO nepeorpe-
[eneHnst yHacnefoBaHHOro MeToda onvcasna B MOAKIAcce HOBbIM MeToa (MM HOBYIO
BEPCUIO YXKE CYLLECTBYIOLLEro MeToaa).

[Tepeotpeziesienie METOZ0B MOKHO MCIIOJIB30BATh OJJHOBPEMEHHO C TIEPETPY3KOH.

HA 3AMETKY

Mexay nepeoripesienieHneM U neperpyskon MeTOAOB CYLLECTBYET MpUHLMMNManbHOE

\ otnnyme. lMpy neperpyske MeTofbl MMEKT OAMHAKOBLIE Ha3BaHWsl, HO pasHble apry-
MeHTbI. [py nepeonpeseneHn CoBNaaatoT He TOMbKO Ha3BaHUS METOAOB, HO M TUM
pe3ynbTaTa U apryMeHTbl.

MNepeonpeneneHve peannsyeTcs Npu HacneaosaHWW. [1na neperpysku B HaceoBaHUN
HeobxoaMMOCTU HeT. Ecnn HacneayeTcst neperpy>XeHHbli MeToa, To nepeonpeaesneHmne
BbIMOJIHAETCS A1 KaXKOW ero Bepcuu B OTAENbHOCTU. Ecin B noaknacce kakas-To
BEpCus Neperpy>eHHoro MeToaa He onvcaHa, 3Ta Bepcus HacieayeTcs U3 cynepkiacca.
MoxeT cnoxuTbcs n bonee xutpas cutyaums. Jonyctum, B Cyrnepkiacce onpeaeneH
HEKMI MeToA, a B noakiacce onpeaensieTcsi METOA C TakUM XKe MMEHEM, HO ApYrMMu
aprymeHTamu. B 3ToM cnyyae B noaknacce 6yayT 4OCTynHbI 06e Bepcum MeToaa: v Bep-
Cusl, yHacne[oBaHHas U3 Cyrnepkiacca, U Bepcus, ornucaHHas B nogknacce. To ecTb
MMeeT MeCTO neperpyska MeToaa, Npu4eM oaHa Bepcus MeToda onvcaHa B cynepkriacce,
a apyras — B noakacce.

B smcrunre 6.4 npuBeieH mpuMep IporpaMMbl, B KOTOPOI MCIIOJIb3yeTcs mepeotipeie-
JIeHWE METO/IOB.

Jiuctunr 6.4. NepeonpepeneHne meroaa

// Cynepknacc:

class Alpha{
// 3akpbiToe Leno4yucieHHoe none:
private int number;
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// MeToa pnA OTobpaxeHWs 3HaYeHWs nons:
void show(){
System.out.println("Mone number: "+number);
¥
// MeToa AnA NpuUCBauMBaHWMA 3HAYEHWA MONK:
void set(int n){
number=n;
¥
// KoHcTpykTOp:
Alpha(int n){
set(n);
¥
¥
// Nopknacc:
class Bravo extends Alpha{
// 3aKkpblToe CMMBOJIbHOE Mone:
private char symbol;
// MeToa [nA OTOBpaxeHWs 3HAYeHWs nosen:
void show(){
// Bbi30B Bepcuu mMeToda U3 cynepkacca:
super.show();
// OTobpaxeHWe 3HAYEHWUS CUMBOJILHOIO MONA:
System.out.println("Mone symbol: "+symbol);
¥
// MeToa pnA NpucBauMBaHWMA 3HAYEHWUI MONAM:
void set(int n,char s){
// Bbi30B BepcuMM MeTOoAa C OAHUM apryMeHTOM:
set(n);
// TpucBavBaHWe 3HAYEHWS CUMBOJIBHOMY MOJIH:
symbol=s;
}
// KoHcTpykTop:
Bravo(int n,char s){
// BbI30B KOHCTpYyKTOpa cynepknacca:
super(n);
// TpucBauBaHWe 3HAYEHUA CUMBOJIbHOMY TMO0:
symbol=s;
b
}
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHue obbekTa cynepkniacca:
Alpha A=new Alpha(10);
// Bbi30B MeTOLOB M3 ob6bekTa cynepkiacca:
A.show();
A.set(20);
A.show();
// Co3paHune obbekTa nogkKnacca:
Bravo B=new Bravo(100,'B');
// Bbi30B MeTOLOB M3 obbekTa nogkiacca:
B.show();
B.set(200,'Z");
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B.show();
B.set(300);
B.show();

PeSyJIbTaT BBITTIOJTHEHUA ITPOTPAMMBI IIPEACTAaBJICH HUKE!

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHIa 6.4)

Mone number: 10
Mone number: 20
Mone number: 100
Mone symbol: B
Mone number: 200
Mone symbol: Z
Mone number: 300
Mone symbol: Z

Pas6epeM Koji 1 pe3yJibraT ero BhiloJiHeHus. B mporpamme omnmcbiBaeTcs Kiace Alpha
(cymepkiiacce), Ha OCHOBE KOTOPOTO CO3/IaeTcst ojKIace Bravo. Kiace Alpha mmeer 3a-
KPBITOE TleJIoUKCJIeHHOe TToJie number. Kpome aToro, B KJ1acce onucan MeTojt set() ¢ oji-
HUM apryMEeHTOM JIJIA IPUCBAUBAHNA 3HAYECHUA TIOJII0 humber, a TAKKe MeTO/L show () 17151
oToOpaskeHys 3Ha4eHUs [10J1s1 number. Y Kjlacca eCTh KOHCTPYKTOP € OZHUM apryMEHTOM,
KOTOPBII OIIPe/esisieT 3HaUeHue 110Jist number (B TeJie KOHCTPYKTOPA JIJIst IPUCBAUBAHUA
3HAYEHUS TOJIO number BBI3BIBAETCS METOM set()).

ITonxace Bravo cosgaercss Ha OCHOBe cylepkiacca Alpha. B moakiacce Bravo 00b-
SIBJISIETCST 3AKPBITOE CUMBOJILHOE TI0JI€ symbol. Y KOHCTPYKTOPA KJlacca JIBa apryMeHTa:
MEPBBIN — TUTIA int JIJIsT OTIpe/ie/IeH st 3HaYeHUs TOJIs number, BTOPO# — TUNa char st
oTIpejiesieHns 3HaYeH U 1ot symbol. Ko kKoHCTpyKTOpa Kilacca Bravo COCTOUT BCETO U3
JIBYX KOMaH/I: KOMaH/[bl BBI30Ba KOHCTPYKTOPA CyIepKJacca super(n) 1 KOMaH/IbI TIPH-
CBaMBaHM 3HAYEHUST CHMBOJIBHOMY TIOJTIO symbol=s (n 1 s — apryMeHThl KOHCTPYKTOPA).

Meton show() B k7acce Bravo mepeonpesensiercsa. Hazsarme, T pesysnbsrata (OH He
BO3BPAIAETC) U CITUCOK apTyMEHTOB (MX HET) ONMMCAHHOTO B KJacce Bravo MeTona
show() Takme ke, Kak y MeToza show(), ommcanHoro B kjacce Alpha. Ecam B kmacce
Alpha MeTo10M show() oTOOpaskaeTcs 3HaueHue 10JIsk number, TO B KJIacce Bravo MeTo/
show() oToGpaskaer ere 1 3Haderue 1o symbol. IIpu 5TOM B epeornpeaeieHHOM Me-
Tozie show () BBI3BIBAETCS TaKKe MPEKHSSA (MCXOMHAS ) BEPCUS MeTo/1a 13 Kacca Alpha.
[l71s1 3TOTO MCTIOTB3yeTCST MHCTPYKITNS super. show().

Mertos set () B Kyacce Bravo neperpyskaercs. XoTsl B k1acce Alpha ecTb METOJI ¢ TAaKUM Ke
Ha3BaHMeM, apIyMeHTBI Y METO/IOB B CyllepKJiacce U MoJIKjacce pasdHble. B cynepkiacce
y MeTojia set() MMeeTcsl OJIMH 11eJIOUUCJIEHHBII apTyMeHT, a B MoJIKJIacce Y 3TOro Ke
MeTO/Ia UMEIOTCS /IBa apryMeHTa: 11eJIOUNCJIeHHbIN 1 cuMBOJIbHBINA. [loaToMy 1 B Ki1acce
Bravo nMeeTcs /1Ba BapraHTa MeTo/a set () — € OJlHUM U ¢ iByMsT aprymeHTaMmu. [IepBbrit
HacJexyeTcs U3 cyrepkiacca Alpha, a BTopoil olipesiesieH Helocpe/ICTBEHHO B ITo/IKJIacce
Bravo.
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HA 3AMETKY

B onuncaHum MeToda set () B Kflacce Bravo BbI3bIBAETCA BEPCUS 3TOrO e MeToAa C 04-
HWM apryMeHTOM. JTO Ta BEpCUsi, KOTopas HacnefyeTcs B noAKacce U3 cynepkracca.

B riraBHOM MeTO1€ IIPOrpaMMbl co3aercst 00beKT A cyriepkiacca Alpha, a Takske 00beKT B
nojkjacca Bravo. M3 00beKTOB BbI3bIBAIOTCSE MeTO/bI show() 1 set (). ITockobKy MeTo
show( ) TIeperpysket, TO Py BLITIOJHEHNA KOMAH/IbI A. show() BbI3bIBaeTCA MeTO show(),
OTIMCAHHBIN B cyrepkiacce Alpha, a Tpu BBHITIOJHEHUN KOMaH/IBI B. show() BbI3bIBaeTCS
MeToJ show(), OIIMCAHHBIN B OAKIacce Bravo. IloaToMmy 1711 00bekTa A 0ToOpaKkaeTcst
3HaYeHue OAHOro (M eMHCTBEHHOTO) 1105, a It 00beKTa B — 3HAUEHMs [BYX I1OJIEH.

Komanioii B.set(300) Merox set() Bbi3biBaeTCs U3 00bekTa B. [T0CKOIBKY B JaHHOM
cJIydae MeTO/y Iepeial BCero OINH apTyMEHT, BBI3bIBACTCS BEPCUA METO/1A, OTIMICAHHAS
B kJ1acce Alpha. B pesyssraTe MeHsieTcst 3HaueHue 107151 number (KOTOpOE He HacJie1yeTcs,
HO (M3NWYECKU CYTIECTBYET), a TIoJie symbol octaeTcs Hen3MeHHbIM. [Ipu BeITOTHEHUT
KOMaH/[bl B.set (200, 'Z') OyzeT BbI3BaH TOT BAPMAHT MeTO/a set (), KOTOPbIil OIcaH
B KJlacce Bravo.

¥ Java-mMeTo/10B ecTh BasKHOE CBOMCTBO, KOTOPOE ITPOSIBJISIETCS ITPU HACJIeJOBAaHNY 1 Ha-
3BIBACTCS BUPMYALLHOCTLI0. PACCMOTPUM BUPTYAJIBLHOCTD HA HEMHOTO 9K30THYECKOM,
HO TIOKa3aTeTbHOM TTpuMepe (JTUCTHHT 6.5):

JinctuHr 6.5. BupTtyanbHoCTb METOAOB

// Cynepknacc:
class Alpha{
// UenoyncneHHoe none:
int number;
// KoHCTpykTOp 6€3 aprymeHTOB:
Alpha(){
set();
¥
// MeToa nnA OTOGpaxeHWA 3HAYeHWs nons:
void show(){
System.out.println("Knacc Alpha");
System.out.println("Mone number: "+number);
¥
// MeToa AnA NpuUCBauMBaHWA 3HAYEHWA MONK:
void set(){
number=100;
¥
// B meTone Bbi3biBaeTCA ApYron MeToA:
void display(){
show();
}
¥
// Nopknacc:
class Bravo extends Alpha{
// CumBOnbHOEe none:
char symbol;
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// NepeonpepeneHne metofa ANA OoTObpaxeHus

// 3HadeHusa nonen:

void show(){
System.out.println("Knacc Bravo");
System.out.println("Mone number: "+number);
System.out.println("Mone symbol: "+symbol);

}

// TNepeonpepeneHne meTofa ANA NpUCBauBaHUA

// 3HayeHuih nonsm:

void set(){
number=200;
symbol="B";

}

)

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){

// Co3paHne obbekTa cynepkiacca:
Alpha A=new Alpha();
// Bbi3oB MeToAa U3 obbekTa cynepknacca:
A.display();
// Co3paHune obbekTa nogknacca:
Bravo B=new Bravo();
// Bbi30B MeTofa M3 obbekTa MoOAKNAcCCA:
B.display();

Pesysbrat BbITIOJIHEHNST TTPOTPAMMBI TIPEJICTABIIEH HIKE:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 IMCTUHra 6.5)

Knacc Alpha

Mone number: 100
Knacc Bravo

Mone number: 200
Mone symbol: B

[TpoaHaausupyeM KoJ IIpUMepa U IoCTapaeMcs IOHSITh, YTO B HeM HEeOOBIUHOTO.
B cynepxkiracce Alpha omnmcano 1es109ncJIeHHoe 1MoJie number, KOHCTPYKTOP U METO/IbI
set(), show() ndisplay() (Bce Tpu — 6e3 apryMEHTOB ¥ He BO3BPAILAIOT PE3YJIbTaT).
[Ipu BeI30OBE MeTo/1a set () TTOJIIO number TpUcBanBaeTcs 3HaYeHe 100. MeTox show ()
IpeAHasHaYeH JJIs OTOOPasKeHUsI 3HaYeH M 110J1st number. Metos display () ayGaupyer
pabory Merona show() (TouHee, Ipu Bbi3oBe MeToza display () BBI3BIBAETCS METOJ
show()). B Tese xoHcTpyKTOpa BhI3BIBaETCSI MeTO/ set(). To ecth koj kacca Alpha
6oasiee yeM npocroii. Ha ocHoBe cytepkiacca Alpha cosmaercst mojkJace Bravo. B moj-
KJIacce Bravo MbI OITMCbIBaE€M CUMBOJIBHOE T10JIe symbol, mepeonpejesasieM MeTot show( )
(Terepb MeToJ OTOOPAsKAET 3HAUEHUS ABYX TI0JI€l ), a TAKKe IePeorpeIeisieM MEeTOI
set() (oo number TpUCBaMBaeTCcsl 3HAUEHUE 200, a T0Jf0 symbol TpHUCBAaUBAETCS
3HauyeHue 'B').



3aMmelleHne Nonen Npy HacneaoBaHum 247

HA 3AMETKY

XoTs B knacce Alpha KOHCTPYKTOP OMWCaH, B Kiacce Bravo Mbl KOHCTPYKTOP HE OMUChI-

x Banu. B TakoM ciyyae Ans Knacca Bravo UCMoMb3yeTcs KOHCTPYKTOP MO YMOHYaHMIo.
IMpu BbI30BE 3TOr0 KOHCTPYKTOPa aBTOMATUYECKM BbI3bIBAETCS KOHCTPYKTOP Cyrepkiacca
6€e3 aprymeHToB. lMockosbky B kilacce Alpha Mbl OMMCanu MMEHHO KOHCTPYKTOp 6e3
ApryMeHTOB, TO OH U1 Bbi3blBAETCS.

B riraBHOM MeTOIE co3aeTcst 00BEKT A cynepkiiacca Alpha i 00beKT B IOjIKIacca Bravo.
N3 kaxoro oobekTa BhisbiBaeTcst MeTo display (). YTo MPOUCXOANUT B HTOM CIydae?
YT00Bl IaTh OTBET, UMEET CMBICJI JIOKAJM30BaTh HHTPUTY, KOTOPast CBsI3aHa C J[BYMsI
obcrositesberBaMu. Merog display() u3 kiacca Alpha HacjieayeTcs B Kjiacce Bravo.
Ho B aTOM MeTOI€, B CBOIO 0OUepeib, BRI3bIBAETCSI MeTO T show( ), TiepeoTipeieIeHHbIT
B KJ1acce Bravo. OTcio/la BO3HUKAET JINJIEMMa, CBSI3aHHAS C TeM, KaKas BEPCHST METO-
na show() OyJer BbI3BaHA yHACJEI0BAaHHBIM METOIOM display() TIPU BBITIOJTHEHUN
KoMaH/b! B.display(). Heuto moxosxkee kacaeTcss m KOHCTPYKTOpa: KOHCTPYKTOP TI0
YMOJIYaHUIO KJjacca Bravo BbI3bIBA€T KOHCTPYKTOP KJjacca Alpha, B KOTOPOM BbI3bl-
Baetcst meto] set(). Ho meron set() nepeotpesnesnsiercs B Kiacce Bravo. Kakast ke
BepCHUst 9TOTO MeToja OyJIeT BhI3BaHa TIPU CO3/laHUU 00heKTa Kiacca Bravo? OTBeT
IPOCT: B 0O0UX CJIyUasiX BHI3BIBAETCS TIePEOTIPEIeIEHHAST BEPCHSI METO/Ia. DTO U €CTh
IIPpOABJIEHNE BUPTYAJIbHOCTU METO/10B.

HA 3AMETKY
x ®aKTU4ECKM BEpCUS METO/AA OMNpPeAENSeTCs KaccoM 06beKTa, M3 KOTOPOro Bbi3blBAeTCs
MeToA,.

3amelleHune noJsiei Npyu HacsiegoBaHUM

MBI BaM HUYEro He MMO3BOJIMM TTOKa3bIBATh.
MbI BaM caMU BCe TTOKaKEM.

us k/p <«lapaxcs

[Ipu HacemoBaHWMM MOTYT BO3HUKATh HEOJIHO3HAUHBIE cuTyannn. Hampumep, coBma-
JleHUEe Ha3BaHUS HACTEALYEeMOTO TOAKJIACCOM TOJIS ¢ Ha3BaHUEM TOJIs, ONTUCAHHOTO
HEMocpencTBEeHHO B nojikiacce. C (hopMaibHOM TOUKHM 3PEHUS BCE BBITJSIUT TaK, KakK
ecJi OBl y TIoZIKJIacca OBLITO [IBA MOJIST C OTHIM U TEM jK€ IMEHEM: OJIHO T0JIe COOCTBEHHO
MOJIKJTacca M OTHO — MOJIydeHHOE TI0 HAacIeACTBY. TeXHnIecKn Tak 1 ecTh. Ho ToT/Ia Bo3-
HUKAET BOMPOC 0 crtocobe 0OpariieH s K TaHHBIM TT0JistM. [0 yMoTqaHuio eciu obpariie-
HUE BBITIOJHSETCST B 00BIYHOM (hopMaTe, Yepes yKasaHe HMEHH T10JIsT, TO UCTIOTb3YeTCst
11oJie, OMTUCaHHOE HEMOCPECTBEHHO B MoAKIacce. JIJist 0OpallieHns K IO ¢ TAKUM JKe
VMEHEM, YHACJIEOBAHHBIM M3 CYIEepKJIACCa, Tlepel UMEHEM TOJIsT YKa3bIBaloT (dYepes
TOUKY ) KJII0YeBOE CJI0BO super. PaccMoTpuM ipuMep u3 auctunra 6.6.
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JIncTuHr 6.6. 3ameLleHune nosnei Npu HacnepoBaHUMU

// Cynepknacc:
class Alpha{
// Ueno4ncneHHoe none:
int code;
¥
// TNopknacc:
class Bravo extends Alpha{
// Mone c TeM Xe WMeHeM, 4YTO M B Cynepknacce:
int code;
// MeToa AnA NpucBauMBaHWA 3HAYEHWUN MONAM:
void set(int m,int n){
// MNonkw M3 cynepknacca MNpuUCBaMBaeTCA 3HavyeHue:
super.code=m;
// MNonw “3 noaknacca NpuUCBaMBAETCH 3HAYeHue:
code=n;
}
// MeToA AnA oTobpaxeHWA 3HaYeHWit noneii:
void show(){
// OTobpaxeHWe 3Ha4eHUs nNons M3 cynepknacca:
System.out.println("Alpha: "+super.code);
// OTobpaxeHue 3Ha4YeHWs NONA U3 noaksacca:
System.out.println("Bravo: "+code);
}
¥

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){

// Co3pmaHue obbekTa nogknacca:
Bravo obj=new Bravo();
// TlpucBauBaHue 3HaA4YeHWUN NONAM:
obj.set(100,200);
// OTobpaxeHWe 3Ha4YeHWit nonen:
obj.show();
// TpucBavBaHWe 3HaYeHWUA MNOJH:
obj.code=300;
// OTobpaxeHWe 3HaYeHWit none:
obj.show();

B cymepriracce Alpha ecTb 1iesiounciieHHoe oJie code. B mozikiiacce Bravo 0ObsIBIsIETCS
TI0JIE TAKOTO JKe THIA U ¢ TAKUM ke umereM. [Tosie code, 06bsiBIICHHOE B TIO/IKIAcCCE Bravo,
3aMelraeT moJie code, yHacJaeloBaHHOe U3 cyniepkiacca Alpha. Ho ynacienosantoe mosue
code husndecku cyecTByeT. Ecjin MbI B KJ1acce Bravo HCIIOIb3yeM HHCTPYKITUIO code,
TO 9TO — OOpallleHne K MOJIH0, 00bSBJICHHOMY B MoKIacce. ECIi ke HY;KHO TTOYyIUTh
JIOCTYII K I10JI10 code, YHACJIEAOBAHHOMY U3 CYIIEPKJIACCA, TO UCIIOJIb3YEM NHCTPYKIUIO
super.code. IIpyMepb! TaKMX UHCTPYKINI €CTh B ONIMCAHUU METO/I0B set () (MCI0JIb3Y-
eTcst JUISI TIPUCBAWBAHMST 3HAUEHUTT TT0JIsIM) 1 show () (MCTIOTBb3YETCST 111 OTOOPaKEHMST
3HaYeHuii moJeil). B rimaBnom MeToze cosmaercs 0ObeKT obj Kiacca Bravo 1 13 00beKTa
BBI3BIBAIOTCST MeTO/Ibl set () 1 show(). Pe3ysbrar BbIIOJIHEHNS TTPOrPaMMBbl TaKOM:
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Pe3ynbTaT BbINOJIHEHUS NPOrpaMMbl (M3 INCTUHra 6.6)

Alpha: 100
Bravo: 200
Alpha: 100
Bravo: 300

CrouT 3aMeTUTb, 4TO €CJIM Mbl OGpAIaeMcs K I10JIH0 code yepes 00BbEKT obj, To obpalleHue
BBIIIOJIHSIETCS K TOMY IOJII0, KOTOPOe OBLIO OIICAHO B TIOJKJIACCe.

MHoroyposHeBoe HacsieqoBaHue

Cepare moasiacTHO pasymy. UyBcTBa moj-
BJIACTHBI CePJIILy. Pa3ym MoiBIacTeH 4yBCTBAM.
Kpyr 3amxnycs.

us K/ «Dopmyna 1066u»

Xo0Tsa MHOKEeCTBEHHOE HacJieZioBaHue (HacIeJoBaHNEe CPa3y HECKOJIBKUX KJIacCOB) B Java
He JIOTTYCKAEeTCsT, MOKET HCIIOJIb30BAThCS MHO20YPOBHEE0e Hacledosanue. B aToM ciydae
MOJIKJIACC CTAHOBUTCS CYTIEPKJIACCOM JUJIsI IPYTOro mojkiacca (jquctunr 6.7).

Jiuctuur 6.7. MHOroyposHeBOe HacriefoBaHue

// Cynepknacc:
class Alpha{
int alpha;
Alpha(int a){
alpha=a;
System.out.println("Mone alpha: "+alpha);
}
}

// Nopknacc knacca Alpha:
class Bravo extends Alpha{
int bravo;
Bravo(int a,int b){
super(a);
bravo=b;
System.out.println("Mone bravo: "+bravo);
}
}

// Mopknacc knacca Bravo:
class Charlie extends Bravo{
int charlie;
Charlie(int a,int b,int c){
super(a,b);
charlie=c;
System.out.println("Mone charlie: "+charlie);
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// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
Charlie obj=new Charlie(1,2,3);
}

Kax Buznm, knacce Alpha SBJsieTcst CymepKIaccoM Jist Tojikacca Bravo. Kirace Bravo,
B CBOIO OY€ePe]lb, ABJISIETCH CYNEePKIACCOM I ojiKIacca Charlie. Takum o6pa3oMm, ory-
qaeTcst CBoeoOpasHast mepapxusi KJaaccoB. B kimacce Alpha — BCETO OJIHO YHCJIOBOE TIOJIE
alpha 1 KOHCTPYKTOP C OZHUM apPryMEHTOM. APIyMEHT OIPee/IsIeT 3HAYCHIE IO CO3-
naBaeMoro oobexTa. Kpome Toro, otobpaskaercs coobiieHue 0 3HaueHU K 110JIsl 00beKTa.

B kiracce Bravo nacseryercd 1noJie alpha u3 kiaacca Alpha 1 IOSBJISIETCS €111e O/IHO T10JIe
bravo. CooTBeTCTBEHHO, KOHCTPYKTOP UMeeT /[Ba apryMmenTa. [lepBolii mepesaetcs KoH-
CTPYKTOPY cyliepkiacca (kyaacc Alpha), a BTOpoli onpeziesigeT 3HaueHne HOBOTO I0JIs
bravo. Taxxke oTobpaskaeTcsi COOBIEHIE 0 3HAYEHUH HTOTO TOJISI, OJIHAKO TIPEXKIE CO-
obImenne 0 3HaYeHUH TT0JIs alpha 0TOOPAKAETCS KOHCTPYKTOPOM CYTIEPKIIAacca.

[IBa mosis, alpha u bravo, HacaenyioTcst B kiacce Charlie. Tam ke ommcaHo uncioBoe
rosie charlie. [TepBoie 1Ba aprymMeHnTa KOHCTPYKTOpPA TTePeIAtoTCs KOHCTPYKTOPY CyTep-
Kyacca (Kmacca Bravo), a TpeTHil IPUCBanBacTCs B KauecTBe 3HAUCHUS TIOTIO0 charlie.
B xoHCTpyKTOpE Kacca Charlie nMeeTcst KOMaH/IA /11 OTOOpakeHUst B 00JIaCTH BBIBO/IA
3HAUEHUSI HTOTO TI0JIst. SHAUYEHIISI T10JIeit alpha 11 bravo 0TOOPasKAtOTCs TPU BBITIOJTHEHUT
KOHCTPYKTOpA CyIlepKJIacca.

B rmaBHOM MeTO/1e TpOTpaMMBbI KOMaH IOl Charlie obj=new Charlie(1,2,3) co3naercs
00BeKT Kaacca Charlie. Pe3yibraT mpecTaBiieH HILKE:

Pe3ynbTaTt BbINO/JIHEHUA NPOrpaMMbl (U3 IMCTUHra 6.7)

Mone alpha: 1
Mone bravo: 2
Mone charlie: 3

C moMoIITbI0 MHOTOYPOBHEBOTO HACIEJOBAHNUS MOKHO CO3/IaBaTh IOCTATOYHO CJIOKHBIC
nepapxudecKue CTpyKTypbl KaaccoB. OcobeHHO s (heKTUBHBIM MEXaHU3M MHOTOYPOB-
HEBOTO HACJICOBAHUS CTAHOBUTCS MPU OJIHOBPEMEHHOM MCIIOJTH30BAHUH TTEPETPY3KU
U Tiepeornpe/ieieHns MeTofoB (JucTuHT 6.8).

Jiuctunr 6.8. MNeperpyska n nepeonpeneneHne MeToaos

// Cynepknacc:
class Alpha{
void show(){
System.out.println("MeTon knacca Alpha");
¥
¥

// Nopknacc knacca Alpha:
class Bravo extends Alpha{
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void show(String msg){
System.out.println(msg);

}

// TNopknacc knacca Bravo:
class Charlie extends Bravo{
void show(){
System.out.println("Meton knacca Charlie");

}

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){

Alpha A=new Alpha();
Bravo B=new Bravo();
Charlie C=new Charlie();

.show();

.show();

.show("Knacc Bravo");

.show();

.show("Knacc Charlie");

NN ww>

Kax u B mpenpiiytiieM mpuMepe, co3/1aeTcst nepapxmuieckast MermovyKka 3 TpexX KIacCoB:
B BEPIIMHE HAXOAUTCA cyllepkJaacc Alpha, Ha OCHOBE KOTOPOIO CO3/1aeTCs IIOIKIACC
Bravo, B CBOIO 0uepe/Ib SBJSIONINIICS CyTIepKIacCcoM /i o/ikaacca Charlie. [Ipn atom
KJTaccaM¥ HacJeyeTcs, TTeperpyskaeTcsl Win IepeoTIpe/iessieTcst OMMCAaHHbIA B Kiacce
Alpha metozn show(). ByacTHOCTH, MeTO show( ) 13 kiTacca Alpha He IMeeT apryMeHTOB
u oTobOpaskaer coobIeHne Metoa knacca Alpha. B kiacce Bravo aTOT METO/I HaCJIe/Iy-
etcst. Kpome Toro, B ki1acce Bravo MeTo[1 show () TTeperpyskeH ¢ TEKCTOBBIM apTyMEHTOM
TaK, YTO OH 0TOOpaskaeT 3HaueHue apryMenTa. B kiacce Charlie Bepcust MeTosia show()
6e3 apryMeHTOB TIePEOITPEIEISIeTCs, a BEPCHUS 9TOI0 METO/Ia ¢ TEKCTOBBIM apTyMEHTOM
HacJeyeTcs u3 Kiacca Bravo.

B riiaBHOM METO/Ie TPOTPAMMBI CO3/IAI0TCS TPU 00BEKTA — MO OOBEKTY JIJIST KAJKIOTO U3
KJIACCOB. 3aTeM 13 KaK/I0ro 00bEKTa BhI3bIBaeTCst MeTOT show( ) (¢ aprymeHTaMu wiu Oes,
B 3aBHCUMOCTH OT TOTO, U3 KAKOTO IMEHHO 0OBEKTa BBI3bIBAETCSI METONT). B pesysibrare
MBI TIOJIy4aeM cJiejIyioniee:

Pe3ynbTaTt BbINO/IHEHUA NPOrpaMMbl (U3 IMCTUHra 6.8)
MeTos knacca Alpha

MeTos knacca Alpha

Knacc Bravo

MeTon knacca Charlie

Knacc Charlie

N3 o6bekTa kiaacca Alpha BbI3bIBaeTCsl Bepcrs MeToja 6e3 apryMeHToB. V3 o6bekTa
KJlacca Bravo MeToJ| Bbi3biBaeTcsl 6e3 apryMeHToB (Bepcusi MeToJa U3 Kiacca Alpha)
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1 C TEKCTOBBIM apTyMEHTOM (BEPCHUS METO/Ia, OTTMCAHHAS B Kiacce Bravo). Boisbipaemast
u3 o0beKTa Kiacca Charlie Bepcust MeTos1a Oe3 apryMeHTOB omncaHa B kiacce Charlie,
a BEPCHsT METO/IA ¢ TEKCTOBBIM apPIyMEHTOM HaCJIEYeTCsI 13 Kracca Bravo.

O6bekTHble NepeMeHHble cynepkJiacca

Her, sto ne JKaszenn. JKaszens ObL1a GpyHeTKa.
A ara Best Genast.

us xk/p «Dopmyaa n0dé6u>

B nacsemoBanun 6b110 GBI MAJIO TOJIB3BI, €CI OBl HE OHO BaKHOE W HWHTEPECHOE
CBOHMCTBO OOBEKTHBIX TIEPEMEHHBIX CYTEPKIACCA: OHU MOTYT CCBHLIATHCS HA OOBEKTHI
nozakaacca. Ho 3/ech ecTh U BaxkKHOe OTpaHUUYeHUe: Yepe3 OOHEKTHYIO MePEMEHHYI0
CyTIepKJacca MOJKHO CCBLIATHCS TOJBKO Ha Te YJIEHBI MTOJKJIACCa, KOTOPbIe HACTIeLy-
I0TCs U3 cynepkJacca (IIPH 9TOM YHACJTEIOBAHHbIE YJIE€HBI MOTYT TI€PEONPEIeIIThC
B ITOJIKJIacce).

noaAPOBHOCTH

Ob6bekTHas nepemMeHHasi — 3T0 NepeMeHHasi, 3Ha4YeHUEM KOTOPOW SIBAISIETCS CCblfIka Ha
06bekT (appec obbekTa). O6beKTHas nepeMeHHast 06bABNSETCS TaK XKe, Kak 0bbl4Has
MepemMeHHasi, HO B KauecTBe TUMa NMepeMeHHON YKasbiBaeTCa UMs Knacca. A 06bekT
CO34aeTCs C MOMOLLbIO MHCTPYKLMM new M KOHCTPYKTOPA Kiacca. PaHblue y Hac Bceraa
TMN (Knacc) 06bEeKTHON NepeMeHHON CoBMNaja C K1accoM 06bekTa, Ha KOTOpbIN nepe-
MEHHas ccblianacb. Ho MOXeT 6bITb M TaK, YTO 06beKkTHas NepeMeHHasi OTHOCUTCS
K cynepkiaccy, a 06beKkT, Ha KOTOPbI NepeMeHHas CCbIaeTcs, CO34AETCS Ha OCHOBE
noaksiacca 3Toro cynepksacca.

ITpumep cchblIKK 00BEKTHOI TIepeMEHHO cyIepKaacca Ha 00bEKT MOAKIACCa MPe/l-
cTasJieH B jincTunre 6.9.

JInctmHr 6.9. O6beKkTHas NnepeMeHHas cynepkacca

// Cynepknacc:
class Alpha{
char symb;
void set(char s){
symb=s;

}
void show(){
System.out.println("Knacc Alpha");
System.out.println("CumBon: "+symb);
}
}
// Nopknacc:
class Bravo extends Alpha{
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int num;

void set(char s,int n){
symb=s;
num=n;

¥

void show(){
System.out.println("Knacc Bravo");
System.out.println("Cumon: "+symb);
System.out.println("Yucno: "+num);

}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// ObbekTHaA MnepemMeHHasa cynepkjiacca:
Alpha A;
// Co3paHune obbekTa nogknacca:
Bravo B=new Bravo();
// B 06BLEKTHYW nepemMeHHyk cynepknacca
// 3anucbiBaeTcA CCbJIKa Ha 06bekT noaksacca:
A=B;
// Bbi30B MeTOLOB Yepe3 nepemMeHHyWw nojkiacca:
B.set('B',100);
B.show();
// Bbi30B MeTOLOB Yepe3 MepemMeHHyWw cynepkiacca:
A.set('A");
A.show();

B nannom coryyae onrcbiBaercs cyrnepkiace Alpha, Ha OCHOBE KOTOPOTO CO3/1aeTCsI TI0/1-
KJacc Bravo. B cynepkiacce Alpha 00bsaBI€HO CUMBOJIBHOE 110J1€ sSymb U MeToIbI set ()
u show(). MeToz show() He MeeT apryMeHTOB 1 0TOOpaskaeT cooOIIeH e ¢ Ha3BaHUeM
KJIacca v 3HaueHueM 1oJigd symb. MeToj set () umeeT ol apryMeHT, KOTOPBIH MTpUCBa-
MBaeTCs B KaueCTBe 3HAYCHUS 1010 symb.

[Tosre symb Hacmeayercs B Kiacce Bravo. B 9ToM Kiacce TakKe OIMECHIBAETCS IETOUNC-
JieHHoe mmoJte num. Metoz set () meperpyskaercst Tak, 4To0bl eMy MOKHO OBLIO TIepeIaBaTh
JIBa apryMeHTa, ONpeIe/IAIONNX 3HAYeHUs 1oJiell symb u num. [Teperpyskaercss u MeTO
show() — Tak, 4T0ObI OTOOPAKANINUCDH 3HAYEHUST 000UX TIOJIEI.

B riiaBHOM MeTo/ie IPOTrpaMMbl KOMaH10ii Alpha A 00bsBJIsIeTCS 0ObEKTHAS [IePEeMeH-
Has A kiacca Alpha. Komanioil Bravo B=new Bravo() co3sgaercst 0ObeKT Kiacca Bravo,
1 CChLJIKA Ha 9TOT 0OBEKT IPUCBAMBAETCS B KAUeCTBe 3HaYeHUs1 00bEeKTHOI epeMeHHOii B
KJiacca Bravo. 3aTeM KOMaH/[01 A=B cChbLIKa HA TOT JKe 00BEKT IIPUCBANBAETCs B KAUECTBE
3HaUeHMsI 0OBEKTHOI TepeMeHHO#T A. Takum 06pa3oM, B pe3yJibraTe U 00bEKTHAS Tiepe-
MeHHas A, 1 00beKTHas IlepeMeHHas B CChLIAalOTCS Ha OAUH U TOT e 00bekT. To ectb
[epeMeHHBIX JBe, a 00beKT o1H. TeM He MeHee CChLIKa Ha OOBEKT yepes epeMeHHy 1o A
SABJISIETCS OlPAaHMYEHHOI — Yepes3 Hee MOKHO 00pallaThCs He KO BCeM dJieHaM 00beKTa
KJjacca Bravo.
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Komanioii B.set('B',100) 10JsM symb 1 num 00beKTa IIPUCBAMBAIOTCA 3HAYEHUS 'A’
1 100 coorBeTcTBerHo. KoManmoii B. show() 3HaueHus moJieit 00bekTa 0ToOpaKaoTes
B 0OstacTu BbIBOJA. JIJIst 5TOTO BBI3BIBAETCS BepCUst MeTo/[a show (), OTIMCAHHAS B KJIACCE
Bravo. Komanoii A.set('A') MeHsieTCs 3HaUeHMe 110JIst symb. [[JIst 5TOr0 BI3bIBAETCSI
Bepcus MeTozia set (), onmcanHast B kjacce Alpha n HacsieayemMas B Kyiacce Bravo. Boi-
3BaTh uepe3 0ObEKTHYIO TIEPEMEHHYIO A BEPCUIO MeTO/Ia set () € IByMsT apryMeHTaMu He
HOJIYYHTCS — 9Ta BEPCH He OIMCcaHa B cyliepKaacce Alpha, 109ToOMy 4epes3 00beKTHYIO
MepeEMEHHYIO CyTIepKIacca BEPCHUs METO/IA C IByMs apryMeHTaMu HeocTyrHa. OiHaKO
KOMaH/I0i A.show() BbI3bIBaeTCsl Iiepeolipe/ieIeHHbI B Kyacce Bravo MeTo 1 show().
Pesysbrat BbITIOJIHEHUS TTPOTPAMMBbI TaKOM:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 6.9)

Knacc Bravo
CumBon: B
Yucno: 100
Knacc Bravo
CumBon: A
Yucno: 100

OTrmeTuMm TaKe, 4YTO B CUJTY OTMEYEHHDbIX BbIIIC IPUYNH YEPE3 O6’beKTHy10 IepeMeHHyIo A
MOJKHO O6paTI/ITbCH K I1OJIIO symb obbeKTa IIOJIKJ/IaCCa, HO HEJIb31 O6paTI/ITbC${ K ITOJIIO hum.

noAPOBHOCTHU

lNpw BbI30BE MeTOAa BEPCUS METOLA ONpeaenseTcs He TUMOM 06beKTHOM nepeMeHHoﬁ,
4Yepe3 KOTOPYHO BbI3bIBAETCA METOA, a TUMOM obbekTa, Ha KOTOpHﬁ CCblNaeTcsa nepe-
MEHHad.

XO0TsT BO3MOKHOCTD CCBITATHCS Ha 0GBHEKTHI MOAKIACCOB Yepe3 00 HEKTHbIE TTEPEMEHHBIE
CYTIEPKIIACCOB MOYKET MOKA3aThCS He OYEHb MOJE3HOM, OHa Ha caMOoM jiesie Hosee deM
BajkHa B HacjrezoBaHuu. PaccMoTpuM eliie ofiH HeOoJ b0l pumMep (siuctunr 6.10).

JiuctuHr 6.10. Ucnonb3oBaHne 06bEKTHOI NepeMeHHOoM

// Cynepknacc:
class Alpha{
void show(){
System.out.println("Knacc Alpha");
}
}

// Nopknacc knacca Alpha:
class Bravo extends Alpha{
void show(){
System.out.println("Knacc Bravo");
}
}

// Nopknacc knacca Alpha:
class Charlie extends Alpha{
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void show(){
System.out.println("Knacc Charlie");

}
}

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// Co3paHune 0bbEeKTOB:
Alpha A=new Alpha();
Bravo B=new Bravo();
Charlie C=new Charlie();
// TNepemeHHaa cynepknacca:
Alpha R;
// TNepemeHHasa ccbinaeTcsa Ha obbekT knacca Alpha:
R=A;
R.show();
// TNepemeHHasa ccbinaeTcsa Ha obbekT knacca Bravo:
R=B;
R.show();
// NepemeHHasa ccbinaeTca Ha obbekT knacca Charlie:
R=C;
R.show();

B nmporpamme onmcbiBaeTcs cyrepkiaace Alpha, Ha 0CHOBE KOTOPOTO CO3/Ial0TCS IBa K1ac-
ca — Bravo u Charlie. B xmacce Alpha ommcan MeToi show( ), eficTBIE KOTOPOTO CBO-
JIATCS K 0OTOOpaskeHuIo coobIenus Knacc Alpha. B kasx oM us kjiaccos Bravo u Charlie
9TOT METOJ nepeonpeensercs. Bepcus Mmeroga show() 13 kjiacca Bravo oToGpaskaer
coobuienue Knacc Bravo, a BepCcH OTOrO Ke MeTojia U3 Kiaacca Charlie 0To6pa>KaeT
coobuenne Knacc Charlie.

B riaBHOM MeTozie IporpaMMbl CO34aioTcsl 0OBEKTHI A, B 11 C KjaccoB Alpha, Bravo
u Charlie COOTBETCTBEHHO, a TaKKe 0ObsBIAsAEeTCA 00bEKTHAS IIepeMeHHas R Kaacca
Alpha. [lanee 9T0ii 0GBEKTHOII IIEPEMEHHOII TT0CAe[0BATENbHO B KaUeCTBe 3HAYeHU I
IPUCBAUBAIOTCA CCHUIKK Ha 0OBEKTHI A, B 11 C (KoMaHzamu R=A, R=B 1 R=C). ITockoibKy
KJ1acc Alpha gBJIIeTCA CYIIEPKIACCOM U JIJIs KJacca Bravo, 1 1711 Kjacca Charlie, 1aHmblie
olepauy BO3MOKHBL [TprueM mociie Kaskaoro Takoro NpUcBanBaHusI Ye€pe3 00 beKTHYIO
epeMeHHYy10 R KoMaH 101 R . show() Bbi3biBaeTcst MeTo T show( ). PeaysbraT BbImosiHeHIS
MIPOTPAMMBbI UMEET TAKOUW BUI:

Pe3ynbTaTt BbINONIHEHMA NporpamMMmbl (M3 McTuHra 6.10)

Knacc Alpha
Knacc Bravo
Knacc Charlie

Xot4 hopMasbHO BO BCEX TPEX CIydasix KoMan/a R. show () Bbi3oBa MeTo1a show() oiHa
U Ta JKe, Pe3yJIbTaT Pa3HbIil B 3aBUCUMOCTH OT TOTO, Ha KAKOH OOBEKT B IAHHBII MOMEHT
cebltaeTcst 00bEKTHAST TIepeMeHHast R.
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HA 3AMETKY

Bce knacchl B Java CBsi3aHbl Yepes HacneAoBaHWE B MEPAPXMYECKYIO CTPYKTYpPY, B Bep-

x LUMHE KOTOPOIA HaxoaMTCa Klacc Object. Bce Knacchl, KOTopble co3aatoTcs 6e3 SBHOro
yKasaHusl Cyrnepk/iacca, aBTOMaTUYeCKy SBNSIIOTCS MOAK/IaccaMm kracca Object. Mo-
3TOMy fAaXke B TEX K/accax, KOTopble Mbl B MPOrpaMMe CO3[aeM C Hyssl, METOAOB Ha
CaMOM Aaene HEMHOXXKO 6OJ'IbLIJe, 4YyeM Mbl CbaKTI/I‘-IGCKVI onucann. Ho He 3ToO rnaBHoOe.
[NMaBHOe TO, YTO MOCKOSbKY Kiacc Object SBNSETCH CynepknaccoM (NpsiMbiM UK Ye-
pe3 LenoYKky HacneaoBaHus) ans noboro knacca, To 06bekTHas NepeMeHHas kiacca
Object MOXeT ccblnatbcs Ha 06beKT Noboro knacca. Ho Takas nepeMeHHast HUYero
He 3HaeT 0 (haKTMYECKOM TUMe 06beKTa, Ha KOTOPbIN OHa CccbinaeTcs. Mo3ToMy 06bIYHO
npuberatoT K SBHOMY NMPUBEAEHMUIO TUMOB.

A6CTpaKTHbIE K/1acCChbl

Cratys 3mech nu ipu veM. OHa TOXKe JKEHIIITHA
HecyactHas. Ona rpada JoouT.

us k/p «Dopmyna nobeus>

MeTonbl 1 KJIacChl MOTYT OBITH a6cmpaicmﬁbmu. A6CTpaKTHbH‘/’I METO/T — 3TO METO/I,
TeJIO KOTOPOTO B KJiacce He omucaHo. s a6CTpaKTHOFO MeTOJa 00bABIACTCS TOIBKO
curHatypa (TUI pe3yJibTaTa, UMs U CITUCOK apryMeHToRB). B 00bABICHUN a6CTpaKTH0r0
MeTO/Ia YKa3bIBAETCsI KJIIOUEBOE CJIOBO abstract. Kiacc, KOTOPBIi COMEPKUT XOTS OBl
OJINH a6CTpaKTHbH>’1 METO/I, TOKE HA3bIBAETCA a6CTpaKTHbIM. Omnucanne a6CTpaKTH0r0
KJlacca Ha4uMHAeTCd ¢ KJII0YEeBOTO cJIoBa abstract.

A6CTpaKTHI)H>'I KJIaCcC B CUJIY OYE€BU/IHBIX IIPUYNH HE MOJKET NCITOJIb30BaTbhCA JIJIS1 CO3/1a-
Hus 0OBEKTOB. HOZ—)TOMy a6CTpaKTHbIe KJIaCChI OOBIYHO SABJIIOTCS CylnepKgacCaMu JJIsd
ITO/IKJIaCCOB. HpI/I 9TOM B IIOJAKJIaCCe a6CTpaKTHI)Ie METO/IbI a6CTpaKTHOFO CyII€pKJacca
JLOJIZKHBI OBITD OIipezieJICHbI B ABHOM BHU/IE (I/IHa'{e ITO/IKJIaCC TOXKE 6le€T a6CTpaKTHI)IM).

HA 3AMETKY

XO0T$ Ha OCHOBE abCTPaKTHOrO Kacca Hemb3s CO3AaTh 06LEKT, A0MNYCKAETCS O6bSABNATH
06BbEKTHbIE NepeMeHHblE abCTPaKTHOMO Knacca. Takue nepeMeHHble MOryT CCbiNaThCs
Ha 06bEeKTbI NMOAKIACCOB, HAaCeayoLWMX abCTpaKTHLIN cyrnepkiacc.

ITpumep MCTIOIB30BAHNUS aOCTPAKTHOTO KJtacca (TIOCPEICTBOM OIUCAHISI C TOCJIE Y FOIITAM
cO3/IaHuEM TI0JIKJIacca) puBe/ieH B inctunre 6.11.

JInctuHr 6.11. A6CTpaKTHbIN Knacc

// ABCTpaKTHbI cynepkaacc:
abstract class Alpha{
// ABCTpaKTHbIi mMeToA:
abstract void first();
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// OB6blMHbIA MeToa:
void second(){
System.out.println("BTopoit meTon");

}

// Nopknacc:
class Bravo extends Alpha{
// OnpepeneHue Hacnepyemoro abCcTpakTHOroO MeToAa:
void first(){
System.out.println("MNepsbii meToa");
}
}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// 06beKT noaknacca:
Bravo B=new Bravo();
// Bbi30B MeTOLOB:
B.first();
B.second();
// O6bekTHana nepemMeHHasa abCTpakTHOro KJjacca:
Alpha A;
// Ccbinka Ha obbekT nogknacca:
A=B;
// Bbi30B MeTOAOB:
A.first();
A.second();

Cynepkiacc Alpha cogepKuUT abCcTpakTHbII MeTo first() 1 0ObIuHbI (He abCTpaKT-
HBII) MeTozt second (). Oba MeTo/1a Hac/IeAYIOTCs B Kiacce Bravo. Ho ocKoIbKy METO/T
first() — abCTpaKTHBII, OH OIIUCAH B KJacce Bravo.

Meronom first() orobpaskaercs coobieHue Nepsbliii MeToa, a METOIOM second () — co-
ob1ieHNe BTopoii MeToa. B riiaBHOM MeTO/Ie TPOTPAMMBI CO3/IaeTCst OOBEKT B MOJKIACCA
Bravo, a 3aTeM U3 3TOro 00BEKTA MOCIEI0BATELHO BHI3BIBAIOTCST 00a MeToz1a. Kpome Toro,
00ObsBIIsieTcss 00beKTHas IlepeMeHHast A abCTPaKTHOro Kjacca Alpha 1 B KayecTBe 3Ha-
YeHUST IePEMEHHON ITPUCBAMBAETCS CCHLIKA HA CO3/IaHHbIN paHee 00BEKT Kiacca Bravo.
Yepes aTy 1epeMeHHYI0 TaKKe BbI3bIBAIOTCSI MeTO/bl first() u second(). Pesysabrar
BBITIOJTHEHUST [TPOTPAMMBI TTPEICTABJICH HIKE:

Pe3ynbTaTt BbINOMIHEHUS NpOrpaMmbl (U3 nUCTUHra 6.11)

MepBbll MeTOA
BTopoit meTopn
MepBbil MeTOA
BTopoii meTon

B mannom ciydae BakHO TO, UTO 4epe3 IMepeMeHHYI0 A Mbl UMeEeM JIOCTYT K METOILY
first(), KOTOpPBIN co3aaBascs hakTuaeckn B Kiacce Bravo. Ho mockosbky obbsiBien
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Mero (ImycKkaii Jaske Kak abCTpaKTHBII ) B Kiiacce Alpha, TO uepes 00beKTHYIO IIepeMeH-
HyIO Kj1acca Alpha K 9TOMY METOZY MOJKHO TTOJIYYUTD JOCTYIIL.

Yro KacaeTcst MPaKTUIECKOrO UCMOJIb30BaHUsT aOCTPAKTHBIX KJIACCOB, TO OOBIYHO a0-
CTPAKTHBIN KJIACC CJAYKUT CBOCOOPA3HBIM MAGJOHOM, OMPEAETSIONIUM, YTO JOJIKHO
ObITh B mojkIaccax. KOHKpeTHas jKe peajusallist MeTO0B BBIHOCUTCST B TIOAKJIACCHI.
ITO HEPEIKO MO3BOSAET M36EKATH OMMUOOK, TTOCKOJIBKY, OY/Ib ¥ CYTepKIacca TOTBKO
HeabCTPaKTHBIEC HACELYeMble METOIbI, OBIIIO OBI CJIOKHEE KOHTPOJIUPOBATH UX Mepe-
onpe/iesieHre B ojIKaaccax. ECu jke He OTpesesuThb B OAKIacce abCTPAKTHBII METO,
TO TIPU KOMITWJIAIK Hen30eKHa omunoKa.

AHOHMMHbIE K/1acCbl

3a 9TO BaM HaIlla UCKPEHHSAS CepAeYHas
6J1aT0IAPHOCTb.

us K/ «Dopmyaa 11066us>

Mpbr yske 3HaeM, 9T0 GBIBAIOT AHOHUMHBIE 0OBEKTBI. ITO OTHOPA30BBIE OGBEKTHI, CCHLITKU
Ha KOTOPbIE MBI He 3aIUChIBaeM B 0GbEKTHBIE TlepeMeHHbIe. [[oTpebHOCTh B AHOHUMHOM
00BEKTE MOJKET MOSIBUTBCSI, KOT/IA 00BEKT UCIIONB3YETCs OIUH pa3 B oJHOM Mecte. Ho
AHAJIOTUYHASI CUTYaIlUsI MOKET BOSHUKHYTD U B OTHOIIIEHUN KJacca. Tora MOsKHO 1pn-
GETHYTH K MTOMOIIN aHOHUMHO020 KAacca. DakTiaecKn aHOHUMHBIH KJIacC — 3TO KJracc,
y KoToporo HeT HasBanug. IIpu aToM Ha OCHOBE aHOHMMHOIO KJIacca MOKHO CO3/1aTh
06beKT. UTo6bI JTerde ObLIO TIOHSATH MTPUHITUTT UCTIOIh30BAHUSA AHOHUMHBIX KJTACCOB, MBI
cpasy 1epefizieM K IpaKTUYECKOi CTOPOHE BOIIPOCA.

VTak, aHOHMMHBII KJIacC NOSIBJISETCS B KOMaH/E Co3laHnus 00beKkTa — 00beKTa, KO-
TOPBII CO3AETCsI HA OCHOBE 9TOr0 aHOHUMHOIO KJjacca. JIpyrumMu cioBamMu, aHOHMM-
HBII KJIaCC CO3[aeTcsl OQHOBPEMEHHO € cOo3faHneM 00beKTa Ha OCHOBE 9TOTO KJacca.
AHOHUMHBIN KJIACC CO3/IAETCA HACTEN0BAHUEM CyNEpKIacca — 0ObIYHO aBCTPAKTHOTO.
[ToaToMy CCBIIKY Ha CO3MAHHBIA 0OBEKT MOKHO 3amncaTh B OOBEKTHYIO IEPEMEHHYTO
abcrpakTHOTO cynepkaacca. CaMm 00BEKT CO3/aeTCS TPAAUIIMOHHO € MCHOTb30BaHUEM
onepaTopa new, HO IIOCKOJIbKY UMEHH Y KJIacca, Ha OCHOBE KOTOPOTO CO3/a€eTcsl OObEKT,
HET, TO yKa3bIBAETCSI UMSI CYIIEPKIIACCA U CIIMCOK apTyMEHTOB, KOTOPbIE II€PEIaloTCs KOH-
CTPYKTOPY aHOHUMHOTO KJIacca. 3aTeM caemyeT 00K 13 (GUTyPHBIX CKOOOK, B KOTOPBIX
OIIUCHIBAIOTC aOCTPAKTHbBIE METO/IbI M3 a0CTPAKTHOIO KJacca (XOTS B 9T0M OJI0Ke MOKHO
MEePEOnPeeTUTh 1 OOBIYHBIE METOABI U3 cynepkaacca). OOmuii CMHTAaKCHC KOMAH/IbI
cozanmst 0ObeKTa Ha OCHOBE aHOHMMHOTO KJIACCa TaKOB:

Cynepknacc nepemeHHaa=new Cynepknacc(aprymeHTsl){
// OnucaHue MeToA0B

3

HpI/I BbBIIIOJTHEHHUH KOMaH/Ibl TaKOT'O BHU/la CO31a€TCA O6’I)€KT, CCbIJIKa Ha KOTOprfI 3a-
IIMCBhIBACTCA B O6’beKTHyIO nepemeHHyt TUIa Cynepknaacc. OO6beKT CO3/1aeTCA Ha OCHOBE
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AHOHUMHOTO (y HETO HET UMEHM ) KJIacca, KOTOPBIN ABJISETCS MOIKIACCOM Cynepknac-
ca, u abcTpakTHbIe (KaK MPABUJIO) METO/IbI U3 Cynepknacca B 3TOM aHOHUMHOM KJIacce
peajin30BaHbI TaK, KAK OHU OMICAHBI B KOMAHJIE CO3/[aHUsT OOBEKTA.

noaPOBHOCTHU

Y aHOHMMHOrO K/lacca ecTb UMSt — TEXHUUECKUIA MAEHTUDUKATOP, KOTOPLI aBTOMa-
TUYECKM FrEHEpUPYETCs NPorpaMMoii. Ho HaM OH HEU3BECTEH (Aa U He HYXXEH).

Teneps paccmorpum HeboJIbIION TipuMep (ucTrHT 6.12).

JINCTUHTI 6.12. AHOHMMHBIW Knacc

// ABCTpaKTHbIA Knacc:
abstract class MyClass{
// Ueno4ucneHHoe none:
int code;
// KoHcTpykTop:
MyClass(int n){
code=n;
}
// ABCTpaKTHbli MeTon:
abstract void show();
}
// TnaBHbIA Knacc:
class Demof{
public static void main(String[] args){
// 06bekT co3fjaeTcsA Ha OCHOBE aHOHMMHOIO Kaacca:
MyClass A=new MyClass(100){
void show(){
System.out.println("06bekT A: "+code);
¥
¥
// 06bekT co3fjaeTcsA Ha OCHOBE aHOHMMHOIO Kaacca:
MyClass B=new MyClass(200){
void show(){
System.out.println("06bvekT B: "+code);
¥
¥
// Bbi30B MeTOAa:
A.show();
B.show();
// V3MeHeHWe 3Ha4veHuA nona:
A.code=150;
B.code=250;
// Bbi30B MeTOAa:
A.show();
B.show();



260 naBa 6. HacnenoBaHue

Pesysbrat BbITIOJIHEHNST TTPOTPAMMBI TIPEJICTABIIEH HIKE:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMmbl (U3 IMCTUHrA 6.12)
06bbekT A: 100

06bekT B: 200
06bekT A: 150
06bekT B: 250

Kaxk BuiM, B mporpaMmMe OnucaH abCTPaKTHBIN Krace MyClass, y KOTOPOTO €CTb T1eJI0-
YHCJICHHOE I10J1€ code, KOHCTPYKTOP C OITHUM HEJIOUYNCJIEHHBIM aPTYMEHTOM (onpez[eﬂﬂeT
3HAUYEHHE T0JIsT), & TaKKe 00bsIBIIEH aOCTPaKTHBIN MeTo/ show(). B riiaBHOM MeToze
TIPOTPAMMBI CO3/IAeTCsT 1Ba 00beKTa. JIJIsT cO3/aHmsT TIEPBOTO 0OBEKTA NCTTOIB30BAHA
cjaelylonas UHCTPY KIS

MyClass A=new MyClass(100){
void show(){
System.out.println("06bexkT A: "+code);

}
3

B nanHoM cirydae 06beKT CO3[aeTcs Ha OCHOBE KJIacca, KOTOPbIH SBISETCS MOIKIACCOM
Kk7aacca MyClass. B aToMm moziksiacce MeTosi show() peaqn3oBaH Tak:

void show(){
System.out.println("06bekT A: "+code);

}

ITpu coznarun 00beKTa KOHCTPYKTOPY TIEPEIAeTCs] 3HaUeHUe 100, a CChIIIKA Ha CO3/[aHHbI
00BEKT 3aIMCBIBACTCS B 0OGBEKTHYIO EPEMEHHYIO A Kiacca MyClass.

AHATOTUYHBIM O6p330M CO3/1a€TCA ene OAnH O0OBEKT:

MyClass B=new MyClass(200){
void show(){
System.out.println("06bekT B: "+code);

}
s

B niepeMeHHY 0 B 3aIIMChIBAETCS CChLIKA HA 0OBEKT, KOTOPBII CO3/1a6TCSl HA OCHOBE aHO-
HUMHOTO KJIacCa, KOTOPbIH SIBJISIETCS TIOAKJIACCOM KJiaccaMyClass. MeTos show() B 9TOM
HOZIKJIACCE OIPeJIesIeH CIEAYIONIM 00pasoM:

void show(){
System.out.println("06bexkT B: "+code);

}

[Ipu cozmanuu o0ObeKTa KOHCTPYKTOPY IlepeaeTcs apryMeHT 200.

Iocae cozganusa 00beKTOB KoMaHaMu A. show() 1 B. show() BbI3bIBaeTC MeTOZ show (),
IIPU 9TOM OTOGPAXKAIOTCS Te 3HAUYEHM, KOTOPbIe MepeJjaHbl KOHCTPYKTOPY IIPU CO3/1a-
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HUU 00beKTOB. ECiiM U3MEHUTh 3HAYeHUs 1oJIel 0ObEKTOB (KOMaH/:IaMI/I A.code=150
1 B.code=250), TO IIp1 BBI30BE MeTO/Aa show() 0OpasyloTcss HOBbIE 3HAYEHUSL.

HA 3AMETKY

Ha Heckonbko 06CToATENLCTB X04eTCs 06paTUTb BHUMaHWe. Bo-nepBbIX, nepemMeHHble A

x N B CCbINAlOTCS Ha 06BLEKTbLI, Y KOTOPLIX OAMHAKOBLIM Habop monelt U MeToaoB, HO
MEeTOoZAbl NPV 3TOM ornpeaeneHbl No-pa3HoMy. Bo-BTOpbIX, XOTS NepeMeHHble A 1 B OT-
HOCATCS K Krnaccy MyClass, 06beKTbl, Ha KOTOPble OHW CCbINAOTCS, OTHOCATCS K Pa3HbIM
knaccam. Oba 3Tux knacca aHoHVWMHbIe, 06a ABAAOTCA NoAknaccamm knacca MyClass.
Ho 3TO pa3Hble Knaccol.

AHOHUMHBIN KJIACC MOYKET CO3/[aBAThCA HE TOJNBKO HA OCHOBE abCTPakTHOTO. JIpyrumu
CJIOBAMU, CYTIEPKJIACCOM JITII AHOHUMHOTO KJIacca MOKET ObITh 1 0ObIuHbII K1acc. Bor
HeOOJIBIION TIPUMeEp.

HA 3AMETKY
Peub nget o cobbiTusx, KoTopble 06pabaTbiBalOTCA B MporpaMmmax ¢ rpacmyeckum uH-
Tepceiicom. MoapobHee aTa TeMa 06CyKAaAETCH HEMHOMO NO3Xe. 3AeCh Xe — nepsast
JlacToyKa.

Yro6e! sierde GbLIO MOHATH KOJI, HAYHEM € PE3YJIBTaTOB BBITIOJHEH M TIPorpaMMbl. [Ipu
3aIlyCKe IPOrpaMMbl IOSBIIIETC OKHO ¢ coobmenneM (puc. 6.1).

Bo-11epBbIX, TEKCT COOOIIEHUS PEATU30BaH € MOMOIBIO TAKOTO IPaduyecKoro KOMIIO-
HEHTa, KaK mexcmosas memxa. TekcT ¢ coobuieHneM B 00J1acTH OKHa 0TOOpaKaeTCst
KypcuBHBIM mipudTom Arial curero 1iseta. Bo-BTOpbBIX, 9Ta MeTKa pearupyer Ha IeHCTBUS
[OJIb30BATEJISI: €CJIM HABECTH KYPCOP MBIIIK Ha 00JIACTh METKU, TO TEKCT COOOIIEHIS
U3MEHUTCS U 0TOOpaskaThest OyeT He CHHKM, a KpacHbIM 11BeToM (puc. 6.2).

|Coobuierne |Coobuienme
| Texcm cunezo uysema | | Texcm kpacHozo ysema hl
Puc. 6.1. OKHO C TEKCTOBOV METKOW Puc. 6.2. MNpu HaBeaeHUM Kypcopa MbiLK
MOSIBNISIETCS NP 3anycke NporpaMMbl Ha 06/1aCTb METKN MEHSIETCS! TEKCT

coobLieHns u UBeT WwpudTa

Ecsn y6path Kypcop MBI U3 061aCTH METKH, TO BCE BEPHETCS K MCXOAHOMY COCTOSTHUIO
(TekcT coobrenHust U BeT mprdTa — cM. puc. 6.1). Takas HexuTpas GyHKITHOHATBHOCTD
peannsyercst 3a cueT 00pabOTKH COOBITHI, 8 OHH, B CBOIO 0U€PE/lb, 00pabaThIBAIOTC C HC-
MOJIb30BaHUEM OOBEKTA, CO3[aHHOTO Ha OCHOBE aHOHUMHOTO KJacca. YToObI TIOHATH, KakK
MMEHHO 5TO IIPOUCXOANT, PACCMOTPUM KOJI, TPEACTaBAeHHBIA B uctunre 6.13.
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JInctuHr 6.13. AKTMBHasA TEKCTOBasi MeTka
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
import static javax.swing.JOptionPane.*;
class Demo{
public static void main(String[] args){
// TekcT pna MeTKu:
String msg="TekcT cuHero ugeta";
String txt="TekcT kpacHoro useTta";
// Co3paHne TeKCTOBON MeTKW:
JLabel label=new JLabel(msg);
// Pexum BblpaBHMBaHWA TeKCTa B MeTKe MO LEeHTpy:
label.setHorizontalAlignment(JLabel.CENTER);
// CWHUWIA uBeT AONA TeKCTa MeTKW:
label.setForeground(Color.blue);
// Co3paHue obbekTa wpudTa:
Font F=new Font("Arial",Font.ITALIC,18);
// TpumeHeHne wpupTa K mMeTKe:
label.setFont(F);
// Pamka BOKpPYr MeTKM:
label.setBorder(BorderFactory.createEtchedBorder());
// Co3paHne obpaboTyuka ANA MeTKu:
MouseAdapter handler=new MouseAdapter(){
// MeTopn Bbi3biBaeTCA NMpW HaBeAeHUU Kypcopa
// Ha obnacTb MeTKW:
public void mouseEntered(MouseEvent e){
// TekcT onAa MeTKu:
label.setText(txt);
// KpacHbii uBeT wpudpTa ANA METKU:
label.setForeground(Color.red);
¥
// MeTopa Bbi3bIBaeTCA Npu Bbixofe Kypcopa
// 3a obnacTb MeTKM:
public void mouseExited(MouseEvent e){
// TekcT Ana MeTKu:
label.setText(msg);
// CuHuii uBeT wpudTa ANA METKMU:
label.setForeground(Color.blue);
¥
s
// PerucTtpaumusa obpaboT4ymka B mMeTke:
label.addMouselListener(handler);
// OTobpaxeHue coobuweHus:
showMessageDialog(null, // PoauTenbckoe OKHO
label, // OTobpaxaeTca MeTka
"CoobueHune", // HasBaHue okHa
PLAIN_MESSAGE // HeT nuKTOrpammbl
)5
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Bce nmpoucxoanT B TIaBHOM MeTo/ie TporpaMMbl. Ho aHanmms Kozia Jaydiie HayaTh ¢ TM0-
cJie/THe t KOMaH/IbI, KOTOPOIT BBI3bIBACTCST METO/T showMessageDialog(). Mbl o0OHBIX
KOMaH/[ y’Ke BUIeaU MHOTO. HeoOBIYHOCTD MTPEACTaBIEHHON KOMAH/IBI COCTOUT B TOM,
4TO BTOPHIM apPIyMEHTOM METO/y Tiepe/laHa cChijika label Ha 06bekT MeTK. To ecThb ecu
paHbIIle MbI OTOOPAYKAIHU B IMATIOTOBOM OKHE TEKCT MJIH KAPTUHKY (M300paskeHusl ), TO Te-
1epb 0TOOPAKAETCSI TEKCTOBAst MeTKA. [IprdeM Best QyHKIIMOHATBHOCTD, CBSI3AHHAS C U3-
MeHEHHMEeM TeKCTa U IapaMeTpoB IpudTa MeTKH, CIIpsTaHa HelloCcpe/ICTBEHHO B METKe.

OObeKT METKU cO3/1aeTcsa KOMaHI0l JLabel label=new JLabel(msg). AprymMeHTOM KOH-
CTPYKTOPY KJacca JLabel mepeziaeTcsa TEKCTOBAS lePpeEMEHHAs msg, KOTOPast OIPEIEIIIeT
TEKCT, 0TOOpakaeMbIil B METKe.

noAPOBHOCTH

@[ [lns MCnonb30BaHWs TOMO UM MHOMO rpadMyecKoro KOMMOHeHTa co3gaeTcs obbekT. Ans

peanu3aLmm TeKCTOBbIX METOK NpeAHasHaveH knacc JLabel us 6ubnnotekn Swing (nakeT

javax.swing). Cama TeKcTOBasi MeTka NpeacTaBnisieT cobol NpsiMoyrofibHyto 0651acTb,
npeaHasHaYeHHyo s 0TobpaXkeHus TekcTa (a Takke 1306paxkeHui).

[Mocie co3manmst 0OGbeKTa METKHU BBITIOJHSIETCST HACTPOIKA TAPaMeTpoB MeTKH. JIJist 3TOro
13 00bEKTa BBI3bIBAIOTCS CIIEIMAJIbHbIE METOIbI (¢ pasHbIMU apryMenTamu ). Hanpumep,
KOMaH/[0#1 label.setHorizontalAlignment(JLabel.CENTER) yCcTaHABANBAETCS PEKIM,
[IPU KOTOPOM COZIEPKUMOE METKHU BbIPABHUBAETCS B/IOJIb TOPU3OHTAIU 110 TIEHTPY.

noAPOBHOCTH

Crnoco6 BbIPaBHUBAHWS COAEPXKMMOrO METKW BAO/b FOPU30OHTANN ONpeaensieTcs Me-
TOAOM setHorizontalAlignment(). ApryMEHTOM MeTofy MepefaeTcs CTaTuyeckas
LIeNOYMCIEHHAs KOHCTaHTa M3 Knacca JLabel, koTopasl, COGCTBEHHO, U ONpeaenseT
Crocob BblpaBHMBaHKs. KOHCTaHTa CENTER 03Ha4aeT, YTO BbIPaBHMBAHMWE BbINO/HSETCS
Mo LEHTPY. 115 BbipaBHMBAHMS COAEPXKMMONO MO JIEBOMY Kpato UCTIOSb3YIOT KOHCTaHTY
LEFT. KoHcTaHTa RIGHT 03HAuaeT BbipaBHMBaHWE MO NpaBoMy Kpato.

IIBet mpudra, KOTOPHIM OTOOPAKAETCS TEKCT B METKE, 3a/1a€TCsl KOMAH/I0N label.
setForeground(Color.blue). ApryMeHTOM MeTO/y setForeground() TiepesaeTcst KOH-
cTaHTa blue (03HAUAET UCITOTH30BAHIE CHHETO I[BETA) M3 Ky1acca Color (mMakeT java.awt).

[l Tekera B MeTKe MBI 3a71aeM IpudT (caMu oTIpejiesisieM Takue mapaMeTpsl mpudTa,
KaK THUII, CTHJIb U pasMep). [IJist 9Toro co3paercst 00beKT Kiaacca Font (T1akeT java.awt).
AprymMmenTamMu KOHCTPYKTOPY KJacca Font repesatoTest: Tur mpudra "Arial", KoHCTaHTA
ITALIC kJsacca Font, o3Havalollas, 4To UCII0/Ib3yeTCs KyPCUBHbBII CTUJIb, & TAK)KE 1[eJI0-
yucJeHHoe 3HaueHue 18, onpesesdioniee pasmep mpudra. s npumenenns mpudra
K METKE UCII0JIb3yeM KoMaHay label.setFont(F).

noaPOBHOCTHU

Ans onpeaenexust CTuns WwpudTa UCMOIb3YeTC OfHA M3 LIEIOUYMCIIEHHBIX KOHCTAHT
knacca Font: PLAIN (06bIYHbIN CTWUMb), BOLD (XKMPHBIA CTUNb), ITALIC (KYPCUBHbIN
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CTUNb). ECnn HY>KHO MCMOMBb30BaTb XKMPHbI KYPCUBHBIN CTUMb, MCMOMb3YHOT MHCTPYKLINIO
Font.BOLD|Font.ITALIC.

lNepBbIM apryMeHTOM KOHCTPYKTOPY Kflacca Font MOXHO nepeaaBaTb TEKCT C Ha3BaHNEM
(Tyinom) wpudTa. Ewe oanH BapuaHT — nepefaTtb TEKCTOBYH KOHCTaHTY (MONOSPACED,
DIALOG, DIALOG_INPUT, SERIF, SANS_SERIF) knacca Font, onpeaensiowlyto normye-
CKkui T!N wpudTa.

MbI 106aBJIsIeM PaMKy BOKPYT METKU (XOTsI 3TOTO MOKHO OBLIO U HE JIe/IaTh — B IAHHOM
cJlydae paMKa HysKHa JIJIst TOTO, 4TOOBI 0003HAUNTh, T7le HauMHAeTCst 00J1acTh MeTKn ). Uro-
OBl Y METKHU ITOABUJIACH PAMKA, 113 oObekTa paMky label Bbi3bIBaeTCs MeTO/ setBorder().
ApryMeHTOM MeTOfy B 00IIeM ciydae mepeaaeTcst 00beKT, KOTOPbIN OTpe/esisieT THIT
U mapaMeTpbl paMKu. J[Jist oJydeHust TAKOT0 0ObEKTa MCIOMb3YEeTCs CTATUYEeCKIin
MeToJ createEtchedBorder() us kiaacca BorderFactory (naker java.awt). OObexr,
HepeaHHbIil apryMeHTOM MeTojly setBorder(), COOTBETCTBYET PpaMKe, OTOGPaKaeMOil
¢ uctoJib3oBaHueM 3G derra rpaBUPOBKU.

Bce orncanubie KOMaH/[bl UCIIOJIB3YIOTCS [IJisl BBIIOJIHEHUSI TAKUX J€KOPATUBHBIX Ha-
crpoek. Haubosiee BaskHast 4acTh KOJa OTHOCUTCS K 06paboTKe COOBITUH, CBA3AHHBIX
¢ JABMIKeHreM Kypcopa Mbiinn. Cxema 00paboTKH IIpeycMaTpUBaeT co3aine 00beKkTa,
IpeIHA3HAYEHHOrO AJ1s1 00paboTKK cOOBITHS (00BEKT-00pabOTYHK ), 1 €10 IOC/IEAYIOILYIO
pPEerucTpaiuio B KOMIOHEHTe (B IAHHOM CJIydae Peyb O METKE).

noaPOBHOCTHU

@[ Bce cobbITUsl, KOTOPblE MOMYT NMPOU30MTU C KOMMOHEHTaMM, PasbuTbl MO rpynnaM um
Knaccam. Ecnm cobbiTne nponcxoamnT, Ha OCHOBE COOTBETCTBYHOLLErO Kilacca CO3AaeTcs
06bekT. COBbITUSIM, CBSI3aHHBIM C AENCTBUSIMU MblLUM, COOTBETCTBYET Kacc MouseEvent
(naket java.awt.event). YTobbl 06pabaTbiBaTb COBLITUS, HYXKEH CrieuMaibHbIN 06bEKT
(06BbEKT-06pabOTUMK), U 3TOT OOBEKT JO/MKEH UMETb ONpeaesieHHbI Habop METOAOB.
Ecnu Takol 06bEKT 3aperncTpuMpoBaH B kayecTBe 0bpaboTunka Afisi KOMMOHEHTa, TO
MpY BO3HWKHOBEHWUM COBBITUS BbI3bIBAETCS OMNpefesieHHbI MeTos obbekTa-06paboT-
ymka. O6bekT-06paboTuMK CO34aeTC Ha OCHOBE Kacca — HO He Ntoboro, a Takoro,
YTO peanusyeT onpeaeneHHbin uHmepghelic (MHTEpdENChl 0bcyxaatoTca nodxe). Ho
Hepeako (34ecb BCe 3aBUCUT OT kfacca 06pabaTbiBaeMoro CobbiTvsl) eCTb U ApYyron
cnoco6. COCTOMT OH B TOM, YTO K/acc Ans obbekTa-obpaboTumka co3gaeTcs Hacneao-
BaHWEM cneumanbHoro kriacca-adanmepa. JTOT KNacC COAEPXUT BCe HeobxoanMmble
MeToAbl Ans 06paboTKM COBLITUIA, HO 3TU METOAbI PEaNIN30BaHbI C MYCTbIM TESIOM (TO
€CTb NPK BbI30BE METOAOB HUYErO He NpoucxoauT). MoaToMy, co3naBasi NPOM3BOAHLI
KflacC Ha OCHOBe Kflacca-aganTtepa, Mbl OMUCbIBaEM METOAbl, KOTOpble Bbl3bIBAOTCS
npy BO3HMKHOBEHUM COBbITUS. TeM caMblM OnpeaensieTcs peakumsi KOMMOHEHTa Ha
obpabaTbiBaeMoe cobbiThe. [ns cobbiTUi Knacca MouseEvent KIaccoM-afanTepoM
ABNSETCA Kacc MouseAdapter (nakeT java.awt.event).

O6bexT 06paboTUNKA CO3AETCST HA OCHOBE aHOHUMHOTO KJIACCA, KOTOPBIH, B CBOIO OU€PE/Ib,
co3/aeTCsI HacieJoBanneM Kiacca MouseAdapter. CebliiKka Ha CO3IaHHBINA OOBEKT 3aIIHChI-
BaeTcst B 0OOBEKTHYO IlepeMeHHY0 handler (ki1acca MouseAdapter). B komaH e cosmaHust
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00bekTa-06paboTurKa Ha OCHOBE aHOHMMHOI'O KJiacca MouseAdapter OIMCBHIBAIOTCS JiBa
MeToz1a. MeToz mouseEntered () BBI3BIBAETCSI B CJIydae, €CJIM KYyPCOP HABOAKUTCS Ha 06J1aCTh
KOMIIOHEeHTa (B KOTOPOM 3aperucTpuposat 00pabotuuk). Mero mouseExited () Bbi3biBa-
eTCs B CIIydae, eCJIM Kypcop HOKUAAeT 00/1acTh KOMIIOHEHTA (B KOTOPOM 3aperucTpUPOBaH
06paboTunK). Y 000MX METOJIOB €CTh apIyMEHT Kjiacca MouseEvent — 00BEKT COOBITHS,
KOTOPBIH TIepeiaetest Juist 00paboTKu. MbI TOT 0OBEKT He HCIIO0JIb3yeM, HO OIHcaTh 00s13a-
HbI, TIOCKOJIbKY UMEHHO Tak 00bsIBJIeHbI MeTO/IbL. 110 9TOI Jke IPUYNHE B OITUCAHUT 000MX
METOJIOB JI0JIKEH OBITh YKa3aH U crieliuuKaTop JocTyma public.

O6a MeTo/1a OIMCaHbI OJHOTUITHO: ¢ TIOMOIIBIO METOAA setText () AJIsT METKH 33/1a€TCsT
TEKCT (TEKCTOBOE 3HAYEHUE OTIPEAEISIETCSA TIEPEMEHHBIMU txt 1 msg — B 3aBUCUMOCTH
ot metona). I[Ber mpudra 3amaercss MeTosioM setForeground(), apryMeHT KOTOPOTO
HENOCPEICTBEHHO ONpe/ieseT MPUMeHsAeMblil BeT (KoHcTaHTa red us Kaacca Color
COOTBETCTBYET KPACHOMY I[BETY, a KOHCTaHTa blue — curemy 1Bety). [Tocie Toro kak
00BEKT 17151 00pabOTKHU COOBITHIT KJTacca MouseEvent CO3/1aH, 9TOT 00bEKT PETHCTPUPYETCSI
B KOMIIOHEHTE, /I Yero UCIoJIb3yeTcd Komanza label.addMouseListener(handler).

noAPOBHOCTH

@ [ns peructpauny obpaboTuMKoB COBLITUIA Pa3HbIX KAcCOB MCMOMb3YOTCA pasHble
MeToabl. ObpaboTumku Anst cobbITUIN Knacca MouseEvent permcTpupytoTcs METOAOM
addMouselListener(). MeToa Bbi3blBAeTCS M3 06beKTa KOMMOHEHTa, AN KOTOPOro
permcTpupyetcs obpaboTtumk. O6bekT 06paboTumnka nepeaaeTcs apryMeHToOM MeToay.

[Mosyaaercst, 4T0 06paboOTKa COOBITHIA, CBI3aHHBIX C TIEPEMEIIECHIEM Kypcopa MBIIIH,
CBOJIUTCS K CJIE/LYIONIEMY: €CJIU KyPCOP MBIIIH HABOANUTCA Ha 00J1aCTh METKH, TO JIJIsl MET-
KU IIPUMEHSIETCS OIIPE/IeIEHHbIN TEKCT U 1iBeT mpudTa. Ec/ii Kypeop MbIIIH TOKUAAET
06J1aCTh METKH, TO JIJIi METKU MIPUMEHSIETCS IPYTOH TEKCT U IBET mpudTa.

OTMeTHM, 4TO AaHOHUMHBIN KJIaCC, HA OCHOBE KOTOPOIO CO3/1aeTcs 00beKT 06paboTurKa,
HAXOJIUTCS B IJIABHOM METOJIE IPOrpaMMbl. I109TOMY B OIIMcaHin METOL0B 3TOTO KJlacca
MOKHO 0Opamarbes K 00beKTHOH TrepeMenHoil label (KoTopast sSIBJISETCS JOKATbHOI
[epeMeHHON B TJIaBHOM MeToze). AJIbTePHATUBHBII HOAX0/ MOI Obl COCTOSTH B TOM,
4TOOBI ONMCaTh BHYTPEHHUI KJIacc B MeToze main() (KJacchl MOKHO OIMCHIBATD He-
HOCPEJCTBEHHO B METO/IAaX ), CO3/aTh HA €r0 OCHOBE 0OBEKT-00pabOTYNK 1 3aTeM 3a-
perucTpupoBaTh 3T0T 06paboTunk B MeTke. Kak BbIruisiaes Obl Takoil KOJI, II0Ka3aHo
B ymctuaTe 6.14 (1151 y1o6eTBa OCHOBHAS YaCTh KOMMEHTAPUER yAAIEHA).

JinctuHr 6.14. O6paboTumMkK Ha OCHOBE BHYTPEHHEro Kjacca
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
import static javax.swing.JOptionPane.*;
class Demo{
public static void main(String[] args){

String msg="TekcT cuHero ugeta";

String txt="TekcT KkpacHoro useTa";

JLabel label=new JLabel(msg);
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label.setHorizontalAlignment(JLabel.CENTER);
label.setForeground(Color.blue);
Font F=new Font("Arial",Font.ITALIC,18);
label.setFont(F);
label.setBorder(BorderFactory.createEtchedBorder());
// BHYTpeHHUI knacc:
class Handler extends MouseAdapter{
public void mouseEntered(MouseEvent e){
label.setText(txt);
label.setForeground(Color.red);
}
public void mouseExited(MouseEvent e){
label.setText(msg);
label.setForeground(Color.blue);
}
s
// Co3paHne obbekTa-obpaboTymka:
Handler handler=new Handler();
// Peructpaumusa obpaboTymka B mMeTKe:
label.addMouselListener(handler);
showMessageDialog(
null,label, "CoobweHune" ,PLAIN_MESSAGE

)5

Pesynbrar BRIMTOTHEHNS TPOTPAMMBI — TaKOM Ke, KaK M B IPE/BIYIIEM CIydae.

HA 3AMETKY

Ecnun 6b1 Mbl MONbITaNMCh peann3oBaTb 06paboTumk Ha OCHOBE 06bIYHOIO (HE BHYTPEH-
Hero) Knacca, TO NpULLIOCh Bbl UBMEHWUTb CTPYKTYPY NPOrpamMMbl U3-3a HEO6X0AMMOCTH
OpraHu30BaTh A0CTYN K 06bekTy MeTKM M3 METOAOB B Kiacce obpaboTumka.

Pe3oMme

51 Tebst mosrrobu — st Tebst Hayy.

us k/¢p «Kun-0sa-osa»

QO B Java Ha ocHOBe OJJTHUX KJIACCOB MOKHO €0O3/1aBaTh Jpyrue. Takoii MexaHn3M Ha-
3bIBAETCS HacJeoBanueM. [Ipu Hacie0BaHNN TTOJIST K METOIBI UCXO/ITHOTO KJIACCA,
KOTOPBIN HA3bIBAETCST CYTIEPKIIACCOM, HACJAEAYIOTCS KJIACCOM, CO3/ITaBA€MbIM Ha €TO
OCHOBE. JTOT BTOPOI KJIACC HA3BIBAETCS TTIOIKITACCOM.

Q HpI/I CO3/IaHNM TTO/IKRJIacCa ITOCJIE €ro UMEHU Y€PE3 KIII0YEBOE CJIOBO extends YKa3bI-
BaeTCA UM CylIepKJiiacca, Ha OCHOBE KOTOPOTO CO3/1a€TCA MOAKJIACC. HacnenoBanue
WJIM HeHacJie/loBaHre YJIEHOB CYIIEPKJ/IacCa B ITOAKJIACCE, a TaKyKE YPOBEHDb JOCTYIIa
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O

VHACTIEeOBAaHHBIX U3 CYHEePKJIACCa WICHOB OIPEAEISIOTC YPOBHEM IOCTYIIA YICHOB
B CyTIepKJIacce ¥ B3aMMHBIM pa3MellieHeM cyTepKJacca 1 moakiaacca (¢ yIeToM Ha-
JINYUS [TAKETOB).

Y1065 3alllUTUTD KJIaCC OT HaCJ€el0BaHNsA, UCIIOIb3YIOT KJIIIOYE€BOE CJIOBO final.

[Tpu cozmanmu 06HEKTA MOAKIACCA CHAYAA BBI3BIBACTCS KOHCTPYKTOP CYTIEPKIACCA.
WHucTpyKims BbI30Ba KOHCTPYKTOPA CYIIEPKIAcca B SBHOM BHUJIE YKA3bIBAECTCS B KOH-
CTpYKTOpE nojKIacca. [y 9TOro UCIo/b3yeTcsl KI04eBoe CJI0BO super, B KPYIJIbIX
CKOOKAX TIOCJIE KOTOPOTO TIEPEYNCIIAIOTCST APIyMEHTBI, TIepeilaBaeMble KOHCTPYKTOPY
cynepkiacca. Komana BbI30Ba KOHCTPYKTOpA CYIEPKJIAcca JA0JUKHA OBITh TEPBOi
B TeJie KOHCTPYKTOpa IojKJacca. Ec/im HHCTPYKIMIO BbI30Ba KOHCTPYKTOPA CyIep-
KJlacca B KOHCTPYKTOpE IOJIKJIacca He yKa3aTb, TO aBTOMATUYECKH BbI3bIBAETCS KOH-
CTPYKTOP cyTiepKIacca 6e3 apryMeHTOB.

Hacnemyemblie MeTO/IbI MOSKHO Tlepeoripe/iesisaTh. B aTom ciyyae B ojikjiacce omnu-
CBIBACTCS METO/I C TAKUM K€ Ha3BaHWEM, TUIIOM PE3yJIbTaTa U CIIMCKOM apTyYMEHTOB.
Crapas (ucxozHas) Bepcus MeTo/la TaKsKe JJOCTYIIHA C IOMOIILIO KJII0YEBOTO CJI0Ba
super. [lepeonpesesienne 1 reperpyska MeToJ[0B MOTYT UCIIOJIb30BaThCsT O/IHOBpe-
MeHHO. YToOBI METO/] HEJTb3s1 OBLIIO MEPEOTIPEIC/UTD, B €T0 OMMCAHUN UCIIOIb3YIOT
KJIIou€BOe CJI0BO final.

B Java MHOkecTBeHHOe HaciemoBaHMe (KOTZA IMOAKJIACC CO3/IAETCST HA OCHOBE He-
CKOJIBKHX CYIIEPKJIACCOB) HE TIO/IIEP;KUBAETCSI, HO €CTh MHOTOYPOBHEBOE HACJIEI0BA-
HIe. B aTOM cirydae OAKIIACC CIYKUT CYTIEPKIIACCOM JITIST APYTOTO TTOKIACCA.

OO6beKTHDIE TTEpEMEHHbIE CYTIEPKIACCA MOTYT CCBIIATHCS Ha OOBEKTHI MOAKIACCA.
B atom ciryuae depes takue mepeMeHHbIE TOCTYITHBI TOJIBKO YIEHBI, OObIBICHHBIE
B CyliepKJacce.

B Java cyriecTByioT abCTpaKkTHBIE METO/IBI 1 aGCTPAKTHBIE KITACCHL. AGCTPAKTHBIM SIB-
JISIETCST KJIACC, KOTOPBIN COMEPKUT XOTsT ObI OfIUH a0CTPAKTHBIN MeTO. AGCTPAKTHBII
METOJI B KJlacce He omnmchiBaeTcst. Kimace coiepsKuT TobKo CUTHATYPY abCTPaKTHOTO
MeTozia. B ormvcanun abeTpakTHBIX KJIACCOB U METOIOB UCTIOJIB3YIOT KITIOUEBOE CJIOBO
abstract. Ha ocHOBe aGCTPaKTHOTO KJIacca HEJIb3sl CO3/1aBaTh OOBEKTHI (HO MOXKHO
00BSIBUTD OOBEKTHYIO TiepeMeHHyT0). OObIYHO aOCTPAKTHBIE KJIACCH! HCTTOMB3YIOTCST
B KAYeCTBE CYIMEPKJIACCOB. B TaKOM ciTydae B TOJKIACCE JOJIKHBI OBITH OTIUCAHDBI BCE
abCTpaKTHBIE METO/IBI N3 aOCTPAKTHOTO CYMEPKJIIAcca.

OO06BeKTHl MOKHO CO3/IaBaTh HA OCHOBE aHOHUMHBIX KJIacCOB (Kiracchl Ge3 nme-
Hu). [Ipu cosmannm 00beKTa Ha OCHOBE aHOHUMHOT'O KJTacca B KOMaH/Ie CO3/IaHusT
06BbeKTa MOCJIe OMepaTopa new YKa3blBAETCS KOHCTPYKTOP cyrepkaacca (06bIYHO
abCTPAKTHOTO), HACJIEIOBAHUEM KOTOPOTO CO3/[AETCSTI aHOHUMHBIH KJTace, a TakKe
B (DUTYPHBIX CKOOKAX OMUCHIBAIOTCS METO/bI, KOTOPbIE PEAJU3YIOTCS B aHOHUM-
HOM KJIacce.



Nutepdeincbl n nambaa-
Bblpa)XeHus

Wcropust, KOTOPYI0 MbI XOTUM PaccKa3arthb, He
onupaetcs Ha ¢akTel. OHA HACTOJIBKO HEBEPO-
SITHA, YTO B HEE TTPOCTO HENb3ST HE TTOBEPUTE.

u3 /¢ <O bednom eycape samorsume cio6o»

B manmoii riase peus 1moiiger o6 unmepgeiicax, 1amO0a-6oipaicenuax i CColikax na
memodvr. duraresin TakiKe Y3HAIOT, YTO TAKOE (PYHKUUOHALbHbIE UHMeEPDetichl 1 KaK
OHM HCIIOJIB3YIOTCA Ha npakTuke. Cpasy cieiyeT OTMETUTh, YTO Ha MCIIOJIb30BAHUN
unrepdeiicos (1 aaMOa-BhIPaKeHHil) 6a3upyercs OOIbIIOE KOJINIECTBO MEXAaHU3MOB
U IIPUEMOB, B TOM YHCJIE U CO3/IaHMe IPUJIOXKEHUH ¢ rpaduueckuM nnrepdeiicom (B yactu
06paboTKHU COOBITHI).

3HAKOMCTBO C uHTepdencamm

— Kpymroe neno?

— JlaBHo Taxoro He 65110!

us xk/¢ «Ilpuxmouenus lleproxa Xoimca
u dokmopa Bamcona»

Hamomumwm, 4To B Java 3ampereno MHOKeCTBEHHOE HACTIEIOBAIE, TAK KAK OHO MOJKET
BBI3BATH PasandHble TPoOIeMbl. OHAKO MHOKECTBEHHOE HACTEIOBAHIE OTKPBIBAET TITH-
POKMeE TIePCIIEKTUBDI /IS COCTaBIeHUS (D(MEKTUBHBIX TPOTPAMMHBIX KOJIOB U 3HAYUTEITh-
HO TIOBBIIITAeT THOKOCTH TPOrpaMm. Boixos1 ObLI HAll/IEH B UCTIOIb30BAHUY UHMEPPETCcOs.

HA 3AMETKY

HauunHas ¢ Bepcum Java 8, KoHLEeNumMs MHTEphENCOB AOCTAaTOYHO CUIbHO M3MEHWNACH.

x Mbl 6yAeM OTTaNKMBaTLCA OT KNAcCUYeCKoW KOHLENUMM MHTEPGENCOB, KOMMEHTUPYS
npy 3TOM OTHOCSILUMECS K MHTepdeiicaM HOBLUECTBA, KOTOPbIE MOSIBUIUCH B SI3blKE
nporpamMMMpoBaHust Java B MOC/IEAHNX BEPCHSIX.
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WNuTepdeiichl B MCXOAHOM CBOEM KJIACCUIECKOM BapHaHTE BO MHOTOM HAITOMWHAIOT
TIOJTHOCTBIO 20CTPAKTHBIE KJIACCHT: HHTEPMETIC COMEPIKUT TOTHKO CUTHATYPBI METOOB €3
OTTMCAHMS, & TAK)KE MOJIST-KOHCTAHTHI (T10J15T, 3HAUEHMS KOTOPBIX TIOCTOSTHHBI U HE MOTYT
U3MEHSITBCA ). B oceiHux Bepeusx Java /i MeTOZIOB B MHTepdelicax MOJKHO YKA3bIBATh
HE TOJIBKO CUTHATYPBI, HO U TIOJHOE OTIMCAHKE METOIOB, KaK B OOBIUHBIX KJaaccax. B atom
cMBbIcse MHTePGENCHT CTasi efre GOTbINeE TTOXOKHU Ha KIACCHL.

Ornucanue unrepdeiica aHaJIOrMYHO OIMUCAHUIO KJIACCa, TOJIBKO BMECTO KJIIOUEBOT0 CJIOBA
class UCMOJIb3yeTCs KII0UEBOE CIOBO interface. MeTonpl B mHTEpGElice UM TIPOCTO
o6bsBIistioTest (6€3 ONMUcaHust TeJla METO/Ia), UJIH, €CJIU TEJI0 METO/Ia BCE JKe OTHCAHO,
B CUTHATYPE METO/Ia HCIIOJIb3YETCsI KITIoUeBoe ¢JI0BO default. Bee MeTobI, OO BSIBICHHBIE
W/WIN OTIMCAaHHbIe B MHTepdelice, aBTOMATUYECKU CYNTAIOTCS OTKPBITBIMU C YPOBHEM
noctyna public (XoTs crieruduKaTop OCTyIa public TPW 3TOM He YKa3bIBAETCA ).

HA 3AMETKY

Ecnu MeTon B MHTepdelice COAEPXXMT Teno, TO NPO TaKUe MeTo/bl FOBOPSIT, UTO OHU
UMEIOT KOA MO YMOMHaHMIO.

Takoke cnegyeT y4ecTb, YTO, HaunHas ¢ Bepcun Java 9, MeToabl, 06bsIBNEHHbIE 1 ONK-
CaHHble B MHTepdelice, MOryT 6bITb CTAaTUYECKUMU UMW 3aKPbITLIMK.

OO6bsBiieHHBIE B MHTEP(EIice OIS 10 YMOTYAHUIO CIUTAIOTCS CTATUYECKUMU U KOH-
cTaHTHBIMU (KaK ec/i Obl OHM ObLIN OIMCAHBI C KJIIOYeBbIMU cjioBaMu final u static,
HO COOTBETCTBYIOIHE KIIOUEBbIE CJIOBA He YKA3bIBAIOTCS B 00bsIBIeHIN TToJteit). O6tast
cxeMa 00bsiBJIcHUsT MHTEP(ELica BBITJISIUT TaK:

interface Ha3BaHue{
// ObbaBneHne none M MeToO0B

}

[TpakTnyeckoe ucnosib3oBanue MHTEPdElica MoIpa3yMeBaeT ero peanrusayuio B Kiacce.
ITa mpolieypa HATOMUHAET HAac/Ie[0BaHKe abCTPaKTHBIX KiaaccoB. Ecim kiiace peanusy-
eT mHTepdeiic, To OH JA0JIKEH CO/IeP;KaTh OMMCAaHNe BCeX MeTO/I0B 13 nHTepdeiica. Ecan
MeTo[ B uHTepdeiice He TONbKO 00bsIBIEH, HO M ONUCAH (MMEET KOZ, [0 YMOIYAHMUIO ), TO
B KJIacCe TaKOI METO/] MOSKHO He OITMCHIBATh — B TAKOM CJIyJae /ISt METO/[a NCTIOIb3Y€eTCsI
KOJI TI0 yMOJT9anuio 13 uarepdetica. [Ipraem o/iuH 1 TOT Ke KJIACC MOXKET PeaTn30BaTh
O/THOBPEMEHHO HECKOJIbKO MHTepdelicoB (PaBHO KaK OJMH U TOT ke MHTepdelic MOKeT
Pean30BbIBATHCS HECKOJIBKUMU KJIacCaMu ). ITO (DaKTHUECKHU SBIISIETCS KOMIIEHCATTE
32 OTCYTCTBHE MeXaHU3Ma MHOKECTBEHHOTO HACJIEOBAHUS. 32 CUeT UCIIOJIb30BAHUS
uHTEP(ENCOB B OJJHOM KJlacce MOKHO OOBEANHUTD CPasy HECKOJBKO IPYIIT METOIOB,
KaK IIPYU MHOKECTBEHHOM HACJI€ZIOBAHUN.

HA 3AMETKY

Mpo65eMbl, BO3HUKAIOLLME MPU MHOXECTBEHHOM HAC/e[0BaHNM KNAaccoB, KaK Npasuio,
CBSI3aHbl HE C CaMoii CTPYKTYpOW HacleaoBaHus, a ckopee co cneundukoin Hacneaye-
MbIX METOZOB MPU MOMbITKE peanu3aLny KOHKPETHOMO KoAa. 3a CYET UCMO/b30BaHMS
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nHTepdelicoB NpobsieMa KOHEYHOro Koda CBOAUTCA K MUHKUMYMY, MOCKONbKY UHTEp-
delcbl coaepkaT 06bSBEHNS METOAOB, @ KOHKPETHAsi peanvsaumsi 3TUX MeTOAOB
BbIMOJIHSIETCS B K/acce.

noAPOBHOCTU

Ecnu B Knacce, KOTOpbI peanusyeT nHTepdeiic, MeToa us nHtepdeiica He ONncaH 1 3ToT
MeTo/ He MMEET Kofa Mo YMOSIYaHWIo, TO TaKoii knacc 6yAeT abCTpakTHLIM U JO/HKEH
OMMUCBIBATLCS C KIIOYEBBIM CIOBOM abstract.

MeToabl U3 MHTepdeica B Knacce ONMCbIBAKOTCS C KIKOYEBLIM CIOBOM public (XOTs
npv 06BSIBNEHNN METOAOB B MHTEPEICE 3TO KOUYEBOE CI0BO HE UCTONb3YeTCs).

Ecau xnace peanusyer unrepdelic, To B OIIMCAHUN 9TOrO KJacca Hocjie ero Ha3BaHusl
YKa3bIBAETCS KJIIOUEBOE CITOBO implements 1 3aTeM — UMS peandyeMoro uurepdeiica:

class uma implements wuHTepdeinc{
// OnucaHue knacca

}

Ecnu kirace peanmsyet cpasdy HeCKOJIbKO MHTEPGhEHCOB, TO B ONMMUCAHUN KJIacCa HA3BAHUS
9TUX NHTEePDENCOB NIEPEYHCIISIOTCS Yepes 3alATYIO 10cIe KII0YeBOro ¢1oBa implements.
Bouee Toro, Kace MOXKeT He TOJTBKO Peain30BbIBAThL MHTEP(MEChl, HO ellle 1 HACIe0-
BaTh cylepkiacce. Ecim Tak, To B onucaHuy KJjacca Mocjie ero MMeHH 1 KJII0YeBOT0 CJI0Ba
extends yKa3bIBAIOT NUMs HACJIELYEMOTO CYNEPKIACCa, a 3aTeM Yepes KIF0UeBOe CJI0BO
implements mepedncIAIOTCS peayudyemMbie B Kiacce nutepgeics:

class uma extends cynepknacc implements uHTepdeicob{
// OnucaHue knacca

}

B smictunre 7.1 npuBejien npuMep MporpaMMbl, B KOTOPOU IMOKa3aHO UCIIOJIb30BaHUE
nHTepdeiicos.

JInctmHr 7.1. 3HaKOMCTBO C UHTepdeiicaMmmn

// WHTepodeic:
interface Alpha{
// KoHCTaHTHoe none:
int NUMBER=5;
// 06bABNEeHWe MeTOoHOoB:
void set(int n);
String get();
// MeToa C KOAOM MO YMOJIHaHWIO:
default void show(){
System.out.println("PesynbTat: "+get());
}
}

// Knacc peanusyeT uHTepdeiic Alpha:
class MyClass implements Alpha{
// 3akpbiToe LenoyucsieHHoe none:
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private int code;
// OnucaHue MeTOAOB U3 WHTepdeiica.
// MeToA ANA NMpUCBaWBAHUA 3HAYeHUs MOMK:
public void set(int n){
if(n>=0) code=n;
else code=-n;
System.out.println("Yucno: "+code);
}
// MeToa ANA nepeBofa 3HAYeHUA NONA B ApYryk
// CcUCTeMy cYUUCNEeHus:
public String get(){
String res="|";
int num=code;
do{
res="|"+(num%NUMBER)+res;
num/=NUMBER ;
Ywhile(num>@);
return res;
¥
}

// TnaBHbIA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHue obbekTa:
MyClass obj=new MyClass();
// OTobpaxeHue 3Ha4eHUsA nons:
System.out.println("NUMBER: "+Alpha.NUMBER);
// Bbi30B MeTOAOB M3 obbeKkTa:
obj.set(116);
obj.show();

PeSyJIbTaT BBITIOJIHEHUA TIPOTrPaMMbl TAKOB:

Pe3ynbTaT BbiNOJIHEHUS NpPOrpaMMbl (M3 NUCTUHra 7.1)

NUMBER: 5
Ynucno: 116
PesynbTaT: |4|3|1]

B nporpamme orucan nnrepdetic Alpha u kiacc MyClass, B KOTOPOM Peajii30BaH 3TOT
unrepdeiic. B unrepdeiice Alpha 06bsABIEHO KOHCTAHTHOE TIEJIOYUCIEHHOE 110J1e NUMBER
co 3aauenueM 5. Takxke B unrepdeiice 00bsIBIISIOTCS 1Ba MeTozIa — set () (€ 1esIounciet-
HBIM apIyMEHTOM, He BO3BpaIaeT peayJbsrar) u get () (6e3 apryMeHTOB, BO3BPAIIAeT TeK-
cTOBBI pe3dyJsibraT). KpoMme aTux MeTo10B, B untepdeiice onucan Meto/; show() ¢ KoJom
10 YMOJTYAHUIO (1I09TOMY B OIIMCAHUU METO/IA MCII0JIb30BaHO KJI04eBOe CJI0BO default).

noaAPOBHOCTHU

B koze no ymonuyaHuio ans metoda show() Bbi3blBaeTCsl MeTOA get (), KOTOPLIV B UH-
Tepdelice Tonbko 06bsiBeH. Korga nHTepdeinc peanvsyercs B knacce, Metog get()
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6yneT onucaH, » Ko No yMonyaHuio Metoda show() (eCin OH He nepeonpeaenseTcs
B knacce) byaeT uMeTb CMbICI.

B kutacce MyClass, kak oTMedasioch, peayiudyercs unrepdeiic Alpha. [Toaromy B Kiiacce
OIIUCHIBAIOTCS METOIbI set () 1 get () us unrepdeiica. B yactHocty, B Kiiacce 0ObsABIEHO
3aKpBITOE TIeJIoUnCTIeHHoe Tosie code. MeTox set () ompeziesied Tak, 9TO TIPU BBI3OBE OH
3a/1aeT 3HAUYEHUE HTOTO MOJIS.

noaPOBHOCTHU

MeTopa set() onucaH Tak, YTO 3HayYeHWeM Noslo code MPUCBAMBAETCA MOAYIb apry-
MeHTa, nepeaaHHoro Meroay. B pesynbtate none code nosiyvyaeT HeoTpuuaTesibHoe
3HayeHue.

Merton get () mpeaHasHaveH [JIs TEPEBOIA 3HAYEHUS 1T0JII code B IPYTYIO CUCTEMY
cuncyenust. OCHOBA JIJISI CUCTEMBI CUMCJIEHUS OIIPEIesIsIeTCs 3HaueHueM 11oJist NUMBER
(aT0 MIOJTE HaceyeTcs B Kyacce MyClass u3 nuntepdeiica Alpha).

HA 3AMETKY

Ecnv uncno 3anucbiBaeTcst B CUCTEME CHUCIIEHUS C OCHOBOW N, TO MO3ULMOHHOE Mpes-

x CTaBneHune unucna 3agaetcs umdpammn B ananasoHe oT 0 A0 n — 1 BKIOYMTENBHO.
Ecnv n3BecTHO npencrtaenexve a,a, ,...a,3,8, Y4Cna B Takol cucteme (napameTpbl
a, =0,1,2,.,n— 1), TO B AECATUYHYIO CUCTEMY AAHHOE YMUCIIO MOXHO NEepeBecTu no
dopmyne a,a,, ;...a,@,3, = an° + a,n* + a,n* + ... + a, ,n"* + a,n".

B niportecce BoimosHenus Metozia get () hopmupyercs (1 3aTeM BO3BPAIACTCS B KAYeCTBE
pesyJibrata) TEKCTOBast CTPOKA ¢ KOJIOM 4rciia. B kauecTBe pasaesureseii (st yiodcTsa
BOCIIPUATHS ) UCHOJIB3YIOTCS BEPTUKATIBHBIE YePTOYKH.

noaAPOBHOCTHU

@[ TeKcT ¢ pe3ynbTaToM GOpMUPYETCS TaK. 3HaYeHne Nnons code 3anMcbIBaeTCs B /TOKaslb-

HYI0 NepeMeHHYt0 num. 3TO 3Ha4YeHUe 3aaHo B AECSTUYHOMN cucTeMe. Hac nHTepecyeT

MpeacTaB/iEHME YMCIA B CUCTEME CUMCIIEHWSI C OCHOBOW NUMBER. MocnegHsis undpa

B TAaKOM MpeACTaB/IEHNN BblUMCISETCH KOMaHAoM num%NUMBER Kak OCTaTOK OT AeJIEHMS

yucna Ha 3HadeHue nons NUMBER (OCHOBa CUCTEMbI CUMCNEHUS). 3aTeM Npu BbINOI-

HEeHUM KOMaHAbl num/=NUMBER (L€noYMCNeHHOe AeneHve) B NpeacTaBeHuy uncna

(U3 nepemMeHHol num) oTbpackiBaeTca nocneaHss undpa (M nocneaHel CTaHOBUTCS
npeanocneaHsia undpa).

Mpy BbIYMCIIEHNSIX Mbl yunu cnedytoulee. [JonyCcTuM, YMC/IO 3anncaHo B HEKOTOPOW
cucTemMe cumcneHnst. Ecnm BblUMCIUTL OCTaTOK OT JefieHnsl 3TOr0 YMC/ia Ha OCHOBY
CUCTEMbI CYUCTIEHMS, NMOYYMM MOCNEAHIO LMdpy B NpeacTaBneHnn umcna. [eneqve
HaLeNo YMC/a Ha OCHOBY CUCTEMbI CYMCTIEHUSI MPUBOAUT K OTOPaCckIBaHWIO NocieaHel
uMdpbl B NpeacTaBneHnu yucna.
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B rmasnom meroze cosmaercss oObeKT obj Kiaacca MyClass, a 3aTeM U3 9TOTO 00beKTa
BBI3BIBAIOTCS METOJBI set () 1 show().

HA 3AMETKY

K nonto NUMBER Mbl 06paLlaemcs € ykazaHueM Ha3BaHus uHTepdelica Alpha. Ho ¢ Takum
)€ YCrexoM BMeCTO MMeHM uHTepderca Mbl Morin 6bl UCMOb30BaTh Ha3BaHWe Kacca
MyClass (NOCKONbKY Mofe Hacneayercs B Knacce).

MeTtog show() B knacce MyClass He onucaH, No3TOMY A/1 METOAA UCMOSb3YeTCs Koa
no ymMon4yaHuio. Ho B cnydae HeobxoAMMOCTU Mbl MOrnM 6bl MepeonpeaenvTb MeTos,
show() B knacce MyClass, on1caB TaM 3TOT METOA 3aHOBO.

YTO KacaeTcs pe3ynbTaToOB BbIMOSHEHWS MPOrpaMMbl, TO YMCIO C KogoMm 431 B cu-
CTeMe CYMCNEHUS C OCHOBaHMEM 5 B AECATUYHYIO CUCTEMY MNEepeBoAUTCH Tak:
4.5+ 35"+ 1:5%=116, 4TO COOTBETCTBYET 3HAYEHUIO, KOTOPOE MNepeaaeTcs
MeToay set() npu ero BbI30OBeE.

NHuTepcdencHble nepeMeHHble

Xoture o6manyTh Mara? Boske, Kakas geTckast
HETIOCPEICTBEHHOCTD. S1 Jke BUIKY Bac HACKBO3b.

uz K/ «31 uronss

[Tomo6HO abCTPaKTHBIM KJIaccaM, Ha OCHOBE HHTeP(MENCOB HeJb3sT CO3/1aBaTh 00bEKTHL.
Ho MoKHO 00BSIBUTD unmeppeticnyio nepemenyo. ITo nepeMeHHast, THIIOM KOTOPOi
yKasblBaeTcs HazBaHue nHTepdeiica. Takas mepeMeHHast MOKET CChLIAaThCsT Ha 00BEKT
KJIacca, B KOTOPOM peajinsyeTcst JaHHblii naTepdeiic. Kak u B cirydae ¢ 0GbEKTHBIMHE IIEpe-
MEHHBIMU CYTIEPKIIAcca, Yepe3 MHTepheCHYI0 TTepeMEHHYT0 MOSKHO COCJIAThCS He Ha BCE
wIeHbl 00bEKTA: OCTYITHBI JIKIITh METO/IbI, 00bsABICHHBIE B nHTEpdeiice. C yueToM Toro,
YTO KJIACC MOJKET Peain30BaTh HECKOJIBKO UHTEPGENCOB, a OWH U TOT Ke MHTepdeiic
MOJKeET OBITh Pealii30BaH B PasHBIX KJAccaX, CUTYaI[Us MPEACTABJISETCs JOCTATOUHO
MUKAaHTHON. B smctuHTe 7.2 IpUBeieH TpuMep MporpaMMbl, B KOTOPOI MCTIOJIB3YIOTCS
nHTepdelicHbIe TIepeMeHHBbIe.

Jiuctuur 7.2. UHTepdeiicHble nepeMeHHble

// WHTepdeinc:
interface Calculator{
int calc(int n);
}
// Knacc peanusyeT uHTepdeic:
class Alpha implements Calculator{
// MeToa ANA BbIMUCNIEHUA ABOWHOrO ¢gakTopuana 4ucna:
public int calc(int n){
if(n==1||n==2) return n;
else return n*calc(n-2);
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}
}

// Knacc peanusyeT uHTepdeiic:
class Bravo implements Calculator{
// MeToa nnAa BblMUcCneHus dakTopuana 4ucna:
public int calc(int n){
if(n<1l) return 1;
else return n*calc(n-1);
¥
}

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
// WHTepdelicHas nepemeHHasA:
Calculator R;
// Co3paHune obbekTa:
R=new Alpha();
// NpoBepka paboTbl MeToAa:
System.out.println("5!! = "+R.calc(5));
// Co3paHue obbekTa:
R=new Bravo();
// NpoBepka paboTbl MeTona:
System.out.println("5! = "+R.calc(5));

PeSy.TII)TaT BbIITOJIHEHUA ITPOTrPaMMbl TaKOB!:

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 7.2)

511 =15
5! =120

B umrepdetice Calculator 0OBSIBIEH BCETO OMMH METO ¢ Ha3BaHUeM calc(), 1eournc-
JICHHBIM aPTYMEHTOM U TeJIOUNCIICHHBIM pe3y sratoM. Kiracesl Alpha 1 Bravo peasimsyror
uHTepdeiic Calculator, MpuYeM KaK/IbIii O-cBoeMy. B kiacce Alpha MeTon calc() onmcan
TaK, YTO OH BBIYMCJSET ABOMHON (hakTOpHas uncia, epelaHHoOTO apTyMEHTOM METOLY.

HA 3AMETKY

Mo onpeaeneHio ABOMHOMN (hakTopuan YMc/a n ecTb NPOU3BEAEHWE HATyPaslbHbIX YMCEN
[10 N TOMN e caMOl YeTHOCTU, YTO U n, To ecTb n!! = n(n — 2)(n — 4)...

B kiracce Bravo mMeTo/ioM calc() Bbruncisercs pakTopua 4ucia, nepeaHHoro apry-
MEHTOM METOLY.

HA 3AMETKY

dakTopManom YMcna n HasblBAETCS YNCIIO, PaBHOE NMPOM3BEAEHMIO HAaTypasibHbIX Yncen
ot 1 pgo atoro uucna: n! =n(n—-1)(n-2)...2 - 1.
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ITpu onmcannu Metoza calc() B 060MX KJaccaX MCIIOJIb30BaHa peKypcus (B COOTBET-
CTBUU C KOTOPOU METO]] BBI3BIBAET caM ce0st).

noaPOBHOCTHU

@ B knacce Alpha MeTog calc () onpegenserca Tak. Ecnmn 3HaueHne aprymMmeHTa n MeToaa
paBHO 1 WK 2, TO 3TO U eCTb pe3ysbTaT. B NpOTMBHOM Crlyyae pe3ynbTaTt Bbluncis-
€TCA Kak NpoM3BEeAEHNE 3HAaYEeHUs apryMeHTa n Ha pe3ynbTaT MeToAa, Bbl3BaHHOIro
C apryMeHToM n-2. lNpu BbIYUCIIEHUN 3HAYEHUS [AHHOrO BbIPaXEHWS MeTo[ CHOBa
BbI3bIBAET CaM Cebsl, HO apryMeHT, KOTOpbIi NepenaeTcs MeToay, 6yeT MeHblUe elle
Ha 2. DTa uenoyka BbI30BOB NMPOAO/IKAETCA A0 TEX NOp, NoKa MeToA He byaeT Bbi3BaH

C apryMeHTom 1 unm 2.

MpVMEPHO TakK Xe opraHW30BaH KOA METOAA B Kflacce Bravo, a UMEHHO: eC/M apryMeHT
MeToZa MeHbLLE 1, TO Pe3y/ibTaToM SIBASETCS 1 (34EChb Mbl Y4JIU, YTO MO O6LLENPUHSTON
[IOroBOpPEeHHOCTY (hakTopuan Ans yncna @ paseH 1). ECnv apryMeHT He MeHblue 1, TO
pe3ynbTaT BblUMCNISETCS Kak NPOM3BEAEHNE 3HAUEHWSI apryMeHTa n U pe3ynbTaTa Bbl-
30Ba MeTOZa C apryMeHTOM n-1.

B riaBHOM MeTojie iporpaMmbl 00bsABIsAETC UHTEpdeicHas epeMenHast R (TUIIoM
nepeMeHHON yKasaH uHrepdeiic Calculator). Komanga R=new Alpha() co3maer 0ObeKT
KJ1acca Alpha, 1 CCbIJIKA Ha HETO 3al1CbIBAeTCA B iepeMeHHYI0 R. Tak MOXKHO /1e1aTh, 110-
CKOJIbKY B KJtacce Alpha peasnmzoBan unrepdeiic Calculator. [Tpu BeizoBe MeTosia calc()
yepes nepeMeHHy10 R (koman/ia R. calc(5)) BbI3bIBAaeTCA Bepcusi MeTO/Ia U3 Kaacca Alpha
(Bbrumncsiercst ABoiHOM akropuan 5!!=1-3-5=15). Ho kiacc Bravo Toe peaimsyer
unrtepdeiic Calculator, 103TOMY 3aKOHHA U KOMaH/ia R=new Bravo(), KOTOpas CO3/1aeT
06BEKT KJ1acca Bravo, a CChIJIKa Ha 3TOT 0OBEKT 3aIMCHIBAETCS B iepeMeHHyio R. Terepb
IIpY BBIIIOJIHEHUY KOMaH/Ibl R.calc(5) BbI3blBaeTCs Bepcus MeToda calc() U3 Kiacca
Bravo (Bbrumcisercs (pakropuan dl=1-2-3-4-5=120).

B nmctunre 7.3 mpuBeieHa MporpaMMa, B KOTOPOI OJIMH KJIacc pPeajusyeT cpasy He-
CKOJTBKO UHTEPPEICOB M HACTEYET CyTIePKIIACC.

JNuctunr 7.3. Peanusauuns nitepdeicoB u HacseaoBaHMe cynepkiacca

// TNepBblii MHTepdeiic:
interface Alpha{

void apply(int n);
}
// BTopoi uHTepdeiic:
interface Bravo{

void set(int n);
¥
// Cynepknacc:
class Base{

int number;

void show(){

System.out.println("Mone number: "+number);

}
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}

// TNopknacc HacnepyeT cynepknacc WM peanusyeT UHTepdench:
class MyClass extends Base implements Alpha,Bravo{
int value;
// MeToa v3 nepBoro uHTepdeiica:
public void apply(int n){
number=n;
}
// MeToa n3 BTOpOro uHTepdeiica:
public void set(int n){
value=n;
¥
// NepeonpepeneHne mMeToAa U3 cynepkacca:
void show(){
super.show();
System.out.println("Mone value: "+value);
}
¥
// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// WHTepdelicHble nepemeHHble :
Alpha A;
Bravo B;
// Co3paHune obbekTa:
MyClass obj=new MyClass();
// WHTepdencHble CCbiNkn:
A=0bj;
B=obj;
// Bbi30B MeTOLOB:
A.apply(100);
B.set(200);
// TNpoBepka pe3ynbTaTa:
obj.show();

Pesysbrat BbITIOJIHEHNS TTPOTPAMMBbI UMeeT CJIe/[yToTni BUL:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 JIMCTUHra 7.3)

Mone number: 100
Mone value: 200

KpaTko nosicHiuM OCHOBHbIE 3TAIlbl Peaau3alny mporpaMmel. VITak, nMeioTcst 1Ba uH-
tepdeiica, Alpha 1 Bravo, KOTOpbIe peasin3yioTcs Kjaaccom MyClass. Kpome Toro, kiacc
MyClass HacjieAyeT cynepkiacce Base. B kaxaom us uarepdeiicoB 00bsBIEHO [0 OZHOMY
Metony: B uarepdeiice Alpha MeTon apply (), a B untepdeiice Bravo meroq set(). Oba
METO/Ia He BO3BPAIIAIOT PE3YJIbTAT U UMEIOT OJIUH IeJIOUNCIEHHBIN apTyMeHT.

¥V cynepkiacca Base 00bsSIBIIEHO TT0JIE int number 1 omipesiesieH MeTo ] show( ), KOTOPBIiA
orobpaskaer 3HaueHue 1oJjst. [Ipu HacieoBaHUK B MOAKIacce MyClass aTOT METO/
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repeornpeaendaeTcda Tak, 4TO OH 0To6pa>1<aeT SHaYEeHUA IBYX moJIei: HacJieayemMoro
"3 cylnepKgacca 1moJd number U 110Jid value, OIIUCAHHOTO HETIOCPEACTBEHHO B IO -
KJacce.

B kiacce MyClass MeTozibl apply () 1 set () peaqnsoBaHbl CJIeAyOMUM 00pasoM: IIePBbIii
METO/I TTPUCBANBAET 3HAYEHUE TIOJII0 number, BTOPOIT — TOJT0 value.

B rraBHOM MeTojie IpOTpaMMbI CO3/IaI0TCST JiBe MHTepPGeiicHbIe TepeMeHHbIe: Tiepe-
MeHHas A Tuta Alpha n mepemMenHas B Tuma Bravo. Kpowme Toro, co3maetcs 00DbeKT obj
Kyacca MyClass. B xauecTBe 3HaueHU MHTEPGHENCHBIM TTEPEMEHHBIM TTPHUCBANBAIOTCS
CCBLIKU Ha OOBEKT obj. TO BO3MOKHO, MOCKOJBKY KJIacc MyClass peaqusyeT WHTEp-
(deticer Alpha u Bravo. OHAKO B CHJIY TOTO K€ 00CTOSITEILCTBA YepPe3 TEPEMEHHYI0 A
MOJKHO IIOJIYYUTD JOCTYII TOJIBKO K METOLY apply(), a yepes IIepeMEHHYI0 B — TOJIbKO
Kk MeTony set (). Komannnr A.apply (100) 1 B.set(200) mprcBanBaioT 3HAYEHUS TOJISIM
oObekTa obj, a KoMaH/a obj . show() oroOpakaer B 06JaCTH BHIBOA 3HAYECHUS TIOJICH.

PacwmnpeHue nHrepcgeincos

Hy, a aT0 10BECoK K KOIIMapy.

u3 k/¢p «Cmapuxu-pa3oomuxu»

ITomo6HO KTaccam, ofuH WHTEPhEHC MOKeT Hacae0BaTh APYyroil unTepdeiic. B aTom
ciIydae TOBODPAT O pacwupenuu nHTepdetica. Kax n mpu Hacjae0BaHNN KJIACCOB, TIPU
pacurmpeHnn WHTepQeICcoB YKa3bIBaeTCs KII0YeBoOe CI0BO extends. CHHTAKCHC 715
pacimmpeHus nHTepdeiica pakTHIeCKN TaKoI Ke, Kak U CHHTAKCIHIC [T peayn3annn
HaCJIe[OBAHNUS KJIACCOB:

interface uma extends uHTepdeiic{
// ObbaBneHne mMeToA0B

B nuctunre 7.4 mpuBeieH npuMep, B KOTOPOM MCIIOJIb30BAHO paciiupenue nuurepdeiica.

JNuctuHr 7.4. PaclumpeHme nHtepgeiica

// WHTepodeic:

interface Alpha{
int alpha(int n);

¥

// PacuupeHue uHTepdeiica:

interface Bravo extends Alpha{
int bravo(int n);

¥

// Peanusauua uHTepdeiica:

class MyClass implements Bravo{
// MeToA ANA BbIYUC/IEHUA CYMMbl YuCen:
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public int alpha(int n){
if(n==0) return 0;
else return n+alpha(n-1);

}

// MeTon AnAa BbldMcNeHUA 4ducna duboHavuum:
public int bravo(int n){

if(n==1||n==2) return 1;

else return bravo(n-1)+bravo(n-2);

}
}

class Demo{
public static void main(String[] args){
MyClass obj=new MyClass();
System.out.println("Cymma: "+obj.alpha(20));
System.out.println("Yucno: "+obj.bravo(20));

PeSyJIbTaT BBITTIOJTHEHUA TTPOTPAMMBI CHeHmeHﬁZ

Pe3ynbTaTt BbINO/JIHEHUSA NPOrpaMMbl (U3 JIMCTUHra 7.4)

Cymma: 210
Yucno: 6765

Koz nocratouno npoct. Murepdeiic Alpha conep:xut o0basienne MeToaa alpha(). ¥ me-
TO/IA [1eJIOUUCJIEHHBIN aPTYMEHT, U PE3YJIbTAaT METO/1a — TOKe 1esioe yucio. nrepdeiic
Bravo pactimpsier (Hacaenyet) unrepdetic Alpha. HerocpesicrBenno B uatepdeiice Bravo
00bsiBJIEH METOJT bravo () € IIeJIOUUCIEHHBIM PE3YJIBTATOM U [EJT0YICIEHHBIM aPryMeH-
TOM. YUUTBIBAsI HACJEyeMblii u3 unrepdeiica Alpha metos; alpha(), unrepdeiic Bravo
coziepKUT MeToibl alpha() u bravo(). IloaTomy B k1acce MyClass, KOTOPBII peasnudyet
unrepdeiic Bravo, He0OXOIMMO omicaTh 06a aTuX MeToaa. MeTos alpha() onuchBaeTcst
KaK BO3BpAIIAIONINI pe3yJIbTaTOM CyMMY HaTypaJbHbIX uynces. Metoz bravo() onpeje-
JIEH TaK, YTO BO3BPAIAETCS YHUCIIO U3 ocenoBaresnbHoctn Dubonayyn.

noaAPOBHOCTHU

MeTtoabl alpha() 1 bravo() onucaHbl B Knacce MyClass C UCMOSIb30BaHNEM PEKYPCUN.
MeTopa alpha(), ecnu OH Bbi3BaH C HY/IEBLIM apryMeHTOM, BO3BPaLLAET HY/IeBOE 3Ha-
yeHune. B NpoTMBHOM Cryydae pe3ynbTaT BbIYMCISETCS Kak CyMMa 3HAaYEHNS apryMeHTa
n 1 pe3ynbTaTta Bbl30Ba MeTOAa C apryMeHToM n-1. Takum 06pa3oM, MeToA Bbi3blBaeT
cam cebs, noka He 6yaeT BbI3BaH C HY/IEBbIM apryMEHTOM.

B nocnenosatenibHOCT GMB60OHAYUM NepBble ABa YMCIA paBHbl 1, @ Kaxaoe nocnieay-
lolLiee — 3TO CyMMa ABYX Mpeablaywmx. MosToMy MeTog bravo() onpeaeneH Tak, 4To
€C/IM apryMeHT paBeH 1 Wi 2, TO BO3BpallaeTca 1. MHaue pesynbTaT BblUMCIAETCS
KaK CyMMa 3HaueHuid, Nosly4aeMblX Npu BbI30BE METOAA C apryMeHTaMu n-1 v n-2.
B pesynbTaTe no MopsaAKoBOMY HOMEPY YMcCia B mocseaoBaTesibHOCTM druboHauum
(apryMeHT MeToAa) BbIUMCISETCS CaMO 3TO YMCIO.
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B riiaBHOM MeTOjIe TIPOTPaMMBI CO3[aeTcst 00BEKT obj Kiacca MyClass U mMocye0Ba-
TeJIbHO BBI3BIBAIOTCS MeTO/bI alpha() U bravo() (B 060KX CIydasx ¢ apryMEeHTOM 20).
Xouercst BepUTh, YTO PE3YJIBTAT OCOOBIX KOMMEHTAPUER HE TPEOYET.

AHOHMMHbDIW KJ1aCC Ha OCHOBEe uHTepdenca

Boob1ie-To, 4 He CrernuaaucT 1o 9TUM
rpaBUIATIaM.

u3 k/¢p «Kun-0sa-0sa»

Kak MbI yske 3HaeM, aHOHUMHBIH KJIacC MOJKHO CO3/1aBaTh ITyTeM HAaCJIeJ0BaHUs Kilacca
(06b1uHO abcrpakTHOro). Ho elje MOKHO co3zaBaTh aHOHUMHBIN KJlace peasnsalueit
unrepdeiica. DaxTryecku uHTEpdeEiic Urpaet pob abcTpakTHOTO Kiacca. CebLIKy Ha
CO3/IaHHbIII Ha OCHOBE aHOHMMHOTO KJIacca 00bEKT MOKHO 3alcaTh B MHTEPhEiCHYIO
nepemerHy0. CHHTAKCHC Co3aHkst 00beKTa Ha OCHOBE aHOHUMHOI'O KJIacca [OCPEACTBOM
peanuzaiuu uHTepdelica BhITISAUT TaK:

MHTepdeiic nepemeHHaa=new uHTepoeic(){
// OnucaHue meToAOB

}s

Jlnst cospanms 06bEKTa HA OCHOBE aHOHMMHOTO KJIACCA YKA3BIBAETCS OTIEPATOP New, UMt
unTepdeiica u mycroie Kpyribie ckoOku. [Janee B 0J10Ke 13 (UTYPHBIX CKOOOK OTIHCHI-
BaroTCA MeTOAbl n3 uHTepdeiica. OOBEKT co3aeTcs Ha OCHOBE aHOHMMHOTO KJlacca,
KOTOPBII peanusyeT Janublii naTepdeiic. MeTo bl B KJacce OMUCAHBI TaK, KaK 9TO
caesnano B 6yoke u3 Gurypabix ckoOok. CeblKa Ha CO3JaHHbII OOBEKT 3aI1ChIBACTCS
B uHTEpdEiicHyI0 epeMennyio. [IpuMep cosaanust 1 NCIONb30BaHNsT AHOHUMHOTO KJ1acca
Ha OCHOBe MHTepdeiica MPUBeieH B INCTUHTE 7.5.

JIncTuHr 7.5. AHOHMMHbDIN KJ1acC Ha OCHOBe MHTepdelica

// WnTepdeinc:
interface Alpha{
void set(int n);
int get();
¥
// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// Co3paHue obbekTa Ha OCHOBe aHOHUMHOro KJjacca:
Alpha A=new Alpha(){
int number;
// OnucaHue MeTOAOB U3 WHTepdeiica:
public void set(int n){
number=n;

}
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public int get(){
return number;

}
s
// Bbi30B MeTOLOB M3 obbekTa:
A.set(123);
System.out.println("Mone: "+A.get());

Pesysbrat BbITIOJIHEHNST TPOTPAMMBI TIOKa3aH HIUKE!

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 JIMCTUHra 7.5)
Mone: 123

B nannowm ciryyae Mol ontucanu natepdeiic Alpha ¢ aByms metogamu. Meroay set()
nepeiaeTces MeJIOUUCACHHBIN apryMEHT, 1 OH He BO3BpalllaeT pe3yJibrat. ¥ MeToza get ()
HET apTYMEHTOB, a Pe3yJIBTaTOM OH BO3BpaIlaet Iesioe yncio. Vintepdeiic Alpha nciosinb-
3yeTcst B IJIABHOM METO/IEe ITPOrPaMMBI JIJIs CO3/IaHus 0ObhEKTa Ha OCHOBE aHOHUMHOTO
KJIacca, B YaCTHOCTH, IIPY ITOMOIIU TAKOM KOMaH/IbL:

Alpha A=new Alpha(){
int number;
public void set(int n){
number=n;
¥
public int get(){
return number;
¥
s

ITOoi KOMaH0# Co3/1aeTCsA OOBEKT, ¥ CCLIKA Ha 9TOT 00BEKT 3aIIMChIBACTCS B UHTEP-
deiicayio nepemennyo A. OObEKT CO3JAETCsI Ha OCHOBE KJIacca, KOTOPBIN peajinayer
uHTepdeiic Alpha (109TOMY CCHUIKY Ha 0OBEKT MOKHO 3alicaTh B HHTEPhENHCHYIO
nepeMeHHyIo Tiia Alpha). ¥ 00beKTa ecTh 1IeJI0UUCIeHHOE [10JIe number, HO IPSMOro
JIOCTYyIIa K 3TOMY IIOJIIO Yepe3 IePEMEHHYIO A HET, ITIOCKOJIBbKY Yepes3 3Ty IepeMeHHYI0
MOZKHO HOJIYYUTh JOCTYII TOJIBKO K TEM METOZaM, KOTOpble 00bsIBJIEeHBI B MHTEpdeiice
Alpha. /locTym K TI0JIT0 peasu3dyeTcst ¢ TOMOIIbI0 MeTo/10B set() u get(). OHu onu-
CaHbI TaK, YTO MeTOJ set() MO3BOJLET MPUCBOUTH 3HAUEHUE T1OJI0 number, a MeTO/
get() MO3BOJILET MOJYYUTh 3HAUEHUE T0JsI number. Tak, KoMaHOI A.set(123) MbI
IIpUCBauBaeM I0JII0 3HaYCHUE 123, U T0ITOMY TaKOe 3HAaYEHHUE I10JIYyYaeM C TIOMOIIBIO
UHCTPYKUMU A. get ().

Eme OIVH IIPUMEDP UCITOJIb30BaHMA aHOHNMHBIX KJIaCCOB, CO3/JaHHBbIX Ha OCHOBE UHTEP-
beiicoB, mMeeT orpesieNIeHHYIO TPAKTUYECKYIO HAIPaBJIeHHOCTh. B paccMaTpuBaeMoi
Jajiee porpaMme 0TOOPasKAETCsT OKHO ¢ KADTUHKOIM, TIPYEeM KapTHHKA AaKTUBHAST: €CJIN
HABECTU KyPCOp Ha 06J1acTh N300PasKEHUsT, TO OHO M3MEHUTCSI.
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HA 3AMETKY

[nsi KoppekTHON paboTbl NporpaMMbl B Nanke D: \Pictures pa3meluatotcs aga daiina,
smile.png U sad.png, pasmMepoM 150 N1KCENOB B LUMPUHY U BbICOTY KaXXabli.

[Tpu peanusanuu JaHHON POrPaMMbI UCIIOIb30BaHa 06paboTKa COOBITUM, JJIs Yero
cospaercs 00bekT-00padoTurk. O6pabOTYMK CO34AETCsI HA OCHOBE AHOHUMHOTO KJIacca,
peanuayiorero nurepdeiic MouselListener (JiucTuHT 7.6).

Jiuctunr 7.6. UHTepdeiicbl n 06paboTka cobbiTHiA

import static javax.swing.JOptionPane.*;
import javax.swing.*;
import java.awt.event.*;
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// 3aronoBoOK ANA OKHa:
String title="YnbibHuTecb!";
// MNanka c dainamm m3obpaxeHuin:
String path="d:/pictures/";
// 06beKTbl U306paxeHuit:
ImageIcon smile=new ImageIcon(path+"smile.png");
ImageIcon sad=new ImageIcon(path+"sad.png");
// Co3paHune obbekTa MeTKMU:
JLabel label=new JLabel(sad);
// Co3paHne obpaboTyuka ANA MeTKu:
MouselListener handler=new MouselListener(){
public void mouseEntered(MouseEvent e){
label.setIcon(smile);
¥
public void mouseExited(MouseEvent e){
label.setIcon(sad);
¥
// MeTombl C MycCTbiM TesoM:
public void mouseClicked(MouseEvent e){}
public void mouseReleased(MouseEvent e){}
public void mousePressed(MouseEvent e){}
¥
// Peructpauus obpaboTyuka B MeTKe:
label.addMouselListener(handler);
// OTobpaxeHue OKHa C MeTKOW:
showMessageDialog(null,label,title,PLAIN_MESSAGE);

[Tpu 3ammycke TpOTPaMMBI MOSIBJISETCS AMATOTOBOE OKHO € KapTUHKOM (puc. 7.1).

Ecsin HaBecT Kypcop MbIU Ha 06JaCTh M300pasKeHUs], TO KAPTUHKA U3MEHUTCS
(puc. 7.2).
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0TOBpaXXaeTca Npy 3anycke nporpamMbl

q
J

'YnbiGHuTecs! ' YnbiGHuTecs! X

Pwuc. 7.2. lpy HaBeaeHN Kypcopa MblLLn
Ha 0611acTb M306paXxkeHns KapTUHKa
MeHseTcs

Puc. 7.1. OKHO C KapT1HKOMN

ITpoaHaM3UpyeM OCHOBHBIE MOMEHTBI KOJa IporpaMMbl. MBI co3iiaeM jiBa 00beKTa,
smile u sad, Kacca ImageIcon. ITO Te M300PaKEHUSsT, KOTOPBIE TTOSBIISIFOTCS B IHAIOTO-
BOM OKHe. Ho MbI MX ITaHUpyeM 0ToOpaskaTh B OKHE He HATIPSIMYIO, 2 TIOMECTUB B METKY.
OO6beKT METKU co3/aeTcsl KoMaH1oil JLabel label=new JLabel(sad). AprymMeHTOM
KOHCTPYKTOPY KJjlacca JLabel mepeaeTcst cChlIKa Ha 0ObEKT M300PasKeHNUSL.

HA 3AMETKY

A

XoTs bopManbHO METKa, KOTOpasi peann3yeTcsl Ha OCHOBe Knacca JLabel, TekCToBas,
OHa MOXeT coaepxaTb M u3obpaxeHune. N3o06paxkeHne, KOTOpPOe COAEPXKMUT MEeTKa,
MOXEeT nepeaaBaTbCs apryMEHTOM KOHCTPYKTOPY MpuW co3aaHum MeTku. Ecnu Bho-
CNeacTBUM BO3HUKHET HEOBXOAMMOCTb M3MEHUTb M306paxxeHne B METKE, 3TO MOXHO
cAenatb € nomoLbio Metoaa setIcon().

YT06bI OKUBUTH METKY, CO3HaMM 00bEKT-00padoTurK. JIJist COOBITHIT Pa3HOIO THIIA CO3-
naroTcs pastbie oOpaboTunku. Hac nHTEepecyer o6paboTka coObITHI KiTacca MouseEvent,
CBSI3AaHHBIX C ACHCTBUAMHU MBIITH. ITOT 00pabOTYMK JOJKEH CO3AaBaThCs Ha OCHOBE
KJTacca, KOTOPBIN peasmn3yeT nHTepdeiic MouseListener.

noaPOBHOCTH

&

PaHee Mbl ¢ NoI06HON CUTYaLMEN YXKe CTaNKMBaNMUCh. Toraa Mbl CO3AaBanv 06paboTumk
nyTem HacneaoBaHWs Knacca-agantepa MouseAdapter. Knacc MouseAdapter peanusyet
UHTepdeiic MouselListener, HO TOMbKO MeTOAbI U3 MHTEpdelica B Kiacce OnucaHbl
C MycTbIM TenoM. MoaToMy npu co3gaHumn obbekTa-obpaboTumka Mbl MX Nepeonpeae-
nsnun. B gaHHOM cnyyae Mbl Anst co3aaHns 0bpaboTunka BOCMOIb3yeMCs aHOHUMHbBIM
K/laCCoOM, KOTOPbIM CO34AETCs He HacneAoBaHWMEM Kiacca-aganTtepa MouseAdapter,
a peanusauuelt nHTepderica MouselListener. Y 3T0Oro noaxoaa ectb ciaboe MecTo:
B UHTepdelice 06bABEHO NSATb METOAOB, @ AN PaboTbl HAM HY>XXHbI TOMLKO ABa METOZA.
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Mo3TOMY TpU NULIHKMX METOAQ NPUAETCS OMNUCLIBATL C NMYCTbIM TENOM. B cnyyae, koraa
knacc ans obpaboTumka co3maeTcs HacneaoBaHWMEM Kiacca-ajanTepa, A0CTaTOYHO
6bI710 NepeonpeaennTb TONbKO T€ MeToAbl, KOTopble HyXHbl Ans paboTbl. C Apyroii
CTOPOHbI, He BCeraa MOXHO BOCTO/1b30BaThCsl HAac/iej0BaHMEM Kiacca-aaanTepa. Mpo-
6remMa B TOM, YTO HacNeLoBaThCS MOXKET TOMbKO OAMH Kiacc, a MHTepdeincoB MoXeT
6bITb pean30BaHO HECKOJIbKO. TO BaXKHO, €C/IN Mbl XOTUM CO3AaTb OAMH 06paboTumk
[NS1 COBbITUI HECKONBbKUX KacCoB.

O6beKT-06pabOTYNK CO3/IAETCA CIeYIONIEil KOMaH/O]:

MouselListener handler=new MouseListener(){
public void mouseEntered(MouseEvent e){
label.setIcon(smile);

}
public void mouseExited(MouseEvent e){
label.setIcon(sad);

}

public void mouseClicked(MouseEvent e){}
public void mouseReleased(MouseEvent e){}
public void mousePressed(MouseEvent e){}

¥

B unrepdeiice MouselListener 00bIBIIEHO IATH METOLOB:

O mouseEntered() (BbI3bIBacTCS IPH HABEEHUH Kypcopa Ha 00J1acTh KOMITOHEHTa);
mouseExited() (BbI3bIBaETC, KOIA KyPCOP IIOKUAAET 00JIaCTh KOMIIOHEHTA);
mouseClicked() (BBI3BIBAETCS MPU METIKE HA KOMIIOHEHTE);

mouseReleased() (BBI3bIBAETCS IIPU OTIIYCKAHUM KHOIIKY MBIIIN );

© 0 0O O

mousePressed() (BbI3BIBAETCS ITPU HAXKATUN KHOTIKHM MBITIIN ).

MpbI J10JKHBI OTIMCATh BCE METO/IbI, HO HYKHBI HaM TOJIbKO /[Ba: mouseEntered()
1 mouseExited(). B atux merosax Bcero mo ojHo# komane (label.setIcon(smile)
1 label.setIcon(sad) COOTBETCTBEHHO ), KOTOPBIMHU 33Ja€TC M300pasKEeHUE /ISt METKHU.
Eie Tpu MeTo/ia OIUChIBAIOTCS € IyCThiM TesioM. Tocie co3panus o0bekTa-o0pabor-
YUKa OH PErUCTPUPYeTCsl B MeTKe KoMaH/10i label.addMouseListener(handler). s
oToOpaskeHus OKHA ¢ METKOM UCIIOJIb30BaHa KOMaH/1a showMessageDialog(null, label,
title,PLAIN MESSAGE).

HA 3AMETKY

Mbl BTOpbIM aprymMmeHToM MeToay showMessageDialog() nepenaem ccoinky label Ha

x 06bekT mMeTku. Co3aaBast M perucTpupys ans Metkn ob6paboTumk, Mbl Nonyyaem BO3-
MOXHOCTb MeHSITb n306paxkeHne B MeTke. [IpyrumMmn crnoBamu, B OKHe oTobpaxaeTcs
OAHa U Ta Xe METKA, HO KapTUHKa B METKE MOXET MEHATLCA.
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JiaM6aa-BbipakeHUs U (pyHKLMOHAJIbHbIE
nHTepcdencobl

A BCEr/la 3HaJI, YeM 9TO BCE€ KOHUMTCA.

us k/¢p <Aiborum-66»

Jlaee HaM TIPEACTOUT TTO3HAKOMUTBCST C AIMO0A-8bipanceHusimu. ITOT BAKHBIT Mexa-
HU3M TIOIBUJICS B Java OTHOCUTEIBHO HEIABHO (HAYMHAs ¢ BepcHH Java 8) 1 BO MHOTHX
CJIy4asx I103BOJIAeT YIIPOCTUTDL CTPYKTYPY KoJa.

JIsamba-BhIpaskeHne MOKHO HHTEPIPETUPOBATH KaK HEKYIO KOHCTPYKIIUIO, KOTOPast
COOTBETCTBYET METOAY (MJIH OTIpesiesisieT ero). MHoraa yio6Ho mpeacTaBasaTh asmbia-
BBIpaKeHME Kak MeToj 6e3 nMenn (aHOHUMHBIH MeTon). Ho Bee ke, 4TOOBI TIOHSITD,
4TO TAKOE JIAMO/a-BBIPAKEHNE, IMEET CMBICI CKOHIEHTPUPOBATLCS HA MPAKTHYECKOI
cTopoHe Bomnpoca. Tounee, ByX BoIpocoB. 1lepBblil cOCTOUT B TOM, KaK OIMCBHIBATD
JaMOa-BIpaskeHus. BTopoii ¢Bsi3aH ¢ MCMOTb30BaHUEM JITMO/1a-BbIPAKEHUT.

CunTakcuc orvcanst TIMOIa-BoIpaskeist (B 6a30B0M BapHaHTe) HATTOMUHAET OTTHCATITE
METO/IA, HO C HEKOTOPHIMHI 0COOEHHOCTSIMIA:

QO Twun pegysbrara He YKa3bIBACTCA.
O Vms MeTo/1a HE YKa3bIBAeTCsl.

O Mesxy KpyTJIbIME CKOOKAMI C apTyMEHTAMU 1 TeJIOM JIIMO/1a-BBIPAXKEHUS C KOMAH-
IaMU yKa3bIBAETCS OIIePaToOp «CTPeIKa» ->.

Taknm O6p8.30M, CHUHTaKCHC OIITMCaHUA JI${M6I[a-Bpra>KeHI/I${ C]Ie]lym]lﬂdﬁ:

(aprymeHThl) - >{
// KomaHgpl
}

Ho xax ucnonbsyercs jasmbua-soipaxenne? JIssMOaa-BbIpaskeHe MOKHO IIPHUCBOUTH
B KauecTBe 3HaueHUsT nHTepdelicHoil mepemenHoit. Ho nnrepdeiic mpu aToM J0JKEH
ObITh PyrKuuonarvivim. OyHKIHOHANBHBII HHTEPdEC — 9T0 uHTEpdEIic, Y KOTOPOro
POBHO OJIH aOCTPAKTHBII MeTOZ (METO/, KOTOPbIil 0ObABJIEH, HO He OIIUCAH).

HA 3AMETKY

DYHKUMOHaNbHbIA MHTEPGENC MOXKET coAepXaTb HECKO/IbKO METOAO0B, HO BCE OHM, 3a
UCKOUYEHWEM OAHOrO, AO0MKHbLI UMETb KOA MO YMOYaHMIO.

Ecoin isamb1a-BeIpaskeHNEe PUCBANBAETCS 3HAUEHEM WHTEP(EHCHON epeMeHHOi
(nunHTepdeiic GyHKIMOHATBHBIN ), TO B PE3yJIbTaTe TAKOM OTIEPAITUN ABTOMATHIECKH CO3-
naercst OOBEKT, CChLTKA Ha KOTOPBIIT 3alTChIBAaeTCsI B MHTEPDEHCHY IO epeMeHHy 0. O0b-
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€KT CO3/IAeTCS HA OCHOBE aHOHUMHOTO KJIACCA, PEATU3YIONIETo TaHHbIN (DY HKITMOHAILHBIT
unrepdeiic. IIpu 5T0M eMHCTBEHHbBII aOCTPaKTHBIN MeToz 13 nHTepdeiica peajusyercs
B COOTBETCTBUU C JISIMO/Ia-BbIPasKEHIEM, KOTOPOE TIPUCBanBaeTcst MHTePGheicHO epe-
MeHHOI. [TOHSTHO, 4TO CTPYKTYpa JistMO/1a-BhIpasKeH st (KOJIMIECTBO U TUTT APTYMEHTOB,
a TaK)Ke THI Pe3yJIbrata) J0JKHA COOTBETCTBOBATH CUTHATYPE aOCTPAKTHOTO METO/A
u3 GyHKIMOHAIbHOrO nHTepdeiica. Paccmorpum HeOGoIbION npuMep (JMCTUHT 7.7).

JInCTUHr 7.7. 3HaKOMCTBO C 1IaM64a-Bblpa)X€eHUAMU

// WHTepodeic:
interface Alpha{
int get(String t);
¥
// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// Wcnonb3oBaHne NnAmM64a-BblpaXeHW :
Alpha A=(String t)->{
return t.length();
¥
Alpha B=(String t)->{
return (int)t.charAt(0);
¥
// TekcToBasA nepemeHHasn:
String t="Java";
// BbizoB meToma get() u3 obbekToB A M B:
System.out.println("AnuMHa TekcTa: "+A.get(t));
System.out.println("Kog cumBona: "+B.get(t));

PeSy.TIbTaT BbIITOJIHEHU A ITPOTrPaMMbl TaKOB!:

Pe3ynbTaT BbiNOJIHEHUS NpPOrpaMMbl (M3 NNCTUHra 7.7)

OnuHa TekcTa: 4
Kon cumBona: 74

Mpbi onucanu nuntepdeiic Alpha ¢ MetogoMm get(). Y MeTo/la TEKCTOBBIN apryMeHT
U [IeJIOUNCIIEHHBIN pe3yisTaT. [T0CKoIbKY 9TO eIMHCTBEHHBIE aGCTPAKTHBIT METO/[ B MH-
tepdeiice, To unTepdetic Alpha sapisgercs pyHKimonanabubIM. [ToaToMy uHTEpheElicHOI
nepeMeHHO#T THITa Alpha 3HAYeHHEeM MOKHO TPUCBOUTD JIIMO/Ia-BbIpakeHwe. Y JisiMbia-
BBIPAKEHUST JIOJKEH ObITh OJINH apTyMEHT TEKCTOBOTO THIIA U TI€JIOUUCIEHHBIN PE3yJib-
tat. MbI ncriosb3yeM /iBe iepeMeHHble, A 1 B. [lepeMeHHOI A 3HaUeHMe TpUCBanBaeTCsl
ceyronieit KoMaHI01:

Alpha A=(String t)->{
return t.length();
s
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B ganHOM ciydae rnmepeMeHHoil A IprcBarBaercs JsaMO1a-Bbipakenue (String t)->
{returnt.length();}, KOTOpOE COOTBETCTBYET METO/Y C TEKCTOBLIM apTyYMEHTOM, a pe-
3YJIBTATOM SBJISIETCS YUCJI0, PABHOE KOJIMYECTBY CUMBOJIOB B TekcTe. B utore cosnaercs
06BEKT aHOHUMHOTO KJIACCa, CCBITKA HAa ATOT OOBEKT 3aIMCHIBACTCS B MTEPEMEHHYTO A.
Metoz get () aTOro 00beKTa OIPE/IesIeH TakK, YTO PE3yIBTaTOM BO3BPAIIAET AJIHHY TEKCTa,
IIePEelaHHOrO apIyMEHTOM.

Hwuxe IpeacTaB/€Ha KOMaH/1a, KOTOpOfI ITPpUCBaNBaA€CTCs 3HaAaUYECHNE HepeMeHHOI;'I B:

Alpha B=(String t)->{
return (int)t.charAt(0);
s

JIlamb6pa-Boipaskenue (String t)->{return (int)t.charAt(@);} onpejaenser MeTO,
KOTOPBIN Pe3yJIbTaTOM BO3BpalllaeT Kol ePBOTO CUMBOJIA B TEKCTOBOI CTPOKe, Tiepe-
JTAHHOU apTYMEHTOM METO[TY.

[TocJte TOro Kak 06BEKTH CO3/IaHbI, TPoBepsieTcst paboTa MeTosa get (). Hecmoxno 3ame-
THTB, YTO METO/] BBITTOTHSAETCSI IMEHHO TaK, KaK OH ObLT OTIpeiesieH JITMO/1a-BbIpaskeHHEM
TP CO3TAHUT COOTBETCTBYIOIIETO OO HEKTA.

Eciin nipoananmsupoBarh KO, CBA3aHHBIN C HCIIOJIb30BaHuEM JIsIMO/Ia-BbIpakeHU I, TO
MOKHO 3aMETHTh, UTO JIIMOIa-BbIPasKEHUsSI B KOMAaH/IaxX IPUCBaUBaHUsI COAEPIKAT U3~
6prTounyto nHbopmaio. Hampumep, B 00bsiBieHnN MeToa get () B mHTEepdeiice Alpha
YKa3aHo, YTO apIyYMEHT OTHOCUTCS K TUIY String. JTa e WHHOOPMAIUS CONEPKUTCS
B JaMOaa-Boipasker. CUTyalmio MOKHO YIIPOCTUTh. TouHee, MOKHO MCIIOJIb30BaTh
VIIPOIIEHHBIN CHHTAKCHC JIJIsT JITMO/1a-BbIpaskeHn . BOT OCHOBHBIE ITpaBUIIA:

O Ecum o KOMaH/i€ TPUCBanBaHWA BO3MOKHO ONIPENEJINTD TUIlL apDT'yMEHTOB, B ]IHM6-
a-BbIPAKECHUU TUTL aPDTYMEHTOB MOJKHO HE YKa3bIBaTb.

QO Ecim APryMeHT O/INH 1 €TI0 TUIT HE YKa3bIBa€TCs, TO KPYTJIbI€ CKOOKY MOKHO He HC-
IT0JIb30BaTh. Ecun APryMeHTOB HET, TO UCITOJIb3YIOTCA ITYCTbhIEC KPYTJIbIE CKOOKH.

O Ecau Teno aamMbaa-BeIPAKEHUs COCTOUT U3 OHOM KOMAH/IbI, TO (PUTYPHBIE CKOOKU
MO’KHO HE UCII0JIb30BaTh.

O Ecuau Tesio MeToIa COCTOUT M3 OIHOU return-UHCTPYKIIMH, TO MHCTPYKITUIO return
MOXKHO He YKa3bIBaTh (YKa3bIBaeTCsl TOJBKO BBIpasKEHIE, 3HaUCHHEe KOTOPOTO BO3-
BpAIaeTCs METOJIOM B KQUeCTBE Pe3yJIbTarTa).

HaHpI/IMep, B paCCMOTpeHHOM BBIIIIE HpI/IMepe HepeMeHHOﬁ A 3HaUYeHUEe MOKHO HpI/I-
CBOUTD TAKOU KOMAH/IO:

Alpha A=t->t.length();
3HavyeHne TepeMeHHON B MOKHO TIPUCBOUTH TaK:

Alpha B=t->t.charAt(0);
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[Ipryem B 1aHHOM cJIy4ae Mbl He UCITOJIb3yeM MHCTPYKIIUIO SIBHOTO ITPUBEIEHUS K 11eJ10-
YUCJIEHHOMY THITY: TIOCKOJIBKY Pe3yJIbTaT MeTo/ia get () OTHOCUTCS K TUITY int, TO Takoe
npuBe/ieHue Oy/IeT BHIMOTHEHO aBTOMaTHYecK. CJIe10BaTeIbHO, PACCMOTPEHHBIIT BBITIIE
KOJI MOT OBI BBITJISIIETH HEMHOTO TIpoIiie (JIUCTUHT 7.8, KOMMEHTAPUHU y/IAJICHbI ).

JIMCTUHT 7.8. YNpPOLIEHHbIA CUHTAKCUC NISIM6Aa-Bblpa)keHUi
interface Alpha{
int get(String t);
}
class Demo{
public static void main(String[] args){
Alpha A=t->t.length();
Alpha B=t->t.charAt(0);
String t="Java";
System.out.println("AnumHa TekcTa: "+A.get(t));
System.out.println("Koa cumona: "+B.get(t));

Pesgynbrar BBITOTHEHUS TPOTPAMMBI — TOYHO TAKOM JKe, KaK W B TIPEBIAYIIEM Caydae.

Etite ogus pumep ¢ vcnonb3oBanueM JsaMO/1a-BbIpaskeHuii kacaercss 06paboTKu coObI-
THUH B IPUJIOXKEHMX ¢ rpadudeckuM nntepdeiicom. CHavana pacCMOTPUM PE3YJIBTATHI
BBITIOJTHEH S TPOTPAMMBI, A 3aTeM TIpoaHaIu3upyeM Koz. I1pu 3amycke nporpaMMei rmo-
SIBJIIETCSI OKHO ¢ M300paskeHreM JibBa (M CHU3Y MO/l H300paKeHeM — UM JKHBOTHOTO,
puc. 7.3).

Puc. 7.3. Mpu 3anycke nporpaMmbl NOSIBASIETCS OKHO C M306paXKeHNeM fbBa

Ecau HaBectn Kypcop Ha u3o0paskeHue ¥ BIIOJHUTD IETIOK, TO JIEB 3aMEHUTCST Ha
turpa (puc. 7.4).

Eciiu etnie pas menkHyTh B 001acTi M300PasKEHUST, TO KaPTUHKA C TUTPOM 3aMEHSIETCST
Ha KApTUHKY ¢ MeaBeneM (puc. 7.5).
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Meneene

Puc. 7.4. NMocne wenyka no nsobpaxeHuio  Puc. 7.5. Mocne wenyka no naobpaxeHuto
NbBa MOSIBMSIETCA KapTUHKA C TUTPOM TWUrpa NosiBSIETCS KapTUHKa C MeaBeaeM

Cureytonuii e 40K Ha M300paskeHUI TPUBOAUT K MOSBICHUIO CAMOI 1EPBOil KapTUHKY
€O JIbBOM (CM. puc. 7.3), 1 Tak sasee.

PaccMOTpUM MIPUHIIUIT OPraHU3AI[UU [TPOTPAMMBL. J[Ma0roBoe OKHO 0TOOpasKaeTcst
¢ HOMOIIBIO MeTo/la showMessageDialog() us Kiacca JOptionPane. OToGpaskaeMbiM
KOMIIOHEHTOM (BTOPOI apTyMEHT MeTO/Ia) B IAHHOM CJIydae sIBJISeTCs CIeIUaTbHO Ha-
cTpoeHHas kHonka. KHolka cosflaeTcd Ha ocHOBe Kiacca JButton (maker javax. swing).
OO6mbekT Kitacca JButton MOKET COIEPKATD TEKCT 1 M300paskenue. [To cyTu, mporpamma
paboTaer Tak: MEJTIOK HA U300PAKEHUN HA CAMOM JleJie 03HAYAET HAKaTHe KHOIIKH.
ITpu HaKaTHKM KHOIIKU MEHSIETCST U300pakeHIe M TEKCT Ha KHOIIKE, JTO IJIaBHast UJIes],
peajin3oBaHHas B iporpamme. Terepb 0OpaTuMcst K Kojty B iuctusre 7.9.

JiuctuHr 7.9. Jiam6pa-BbipaxkeHus un o6pabotka cobbiTui

import static javax.swing.JOptionPane.*;
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
// ThnaBHblA Knacc:
class Demo{
// CTaTuyeckoe none:
static int index=0;
// TnasHbli MeTonA:
public static void main(String[] args){
// NyTb K ¢aitnam c m3obpaxeHnaMA:
String path="D:/Pictures/Animals/";
// Ha3BaHMA XWBOTHbIX
String[] names={"/NleB","Turp","
// Ha3BaHua daiinos:
String[] files={"lion.png","tiger.png","bear.png"};
// MaccuB u30bpaxeHuin:
ImageIcon[] imgs=new ImageIcon[files.length];

MepBenb"};
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// Co3paHne ob6beKTOB U306paxeHuii:
for(int k=0;k<imgs.length;k++){
imgs[k]=new ImageIcon(path+files[k]);
¥
// Co3paHue obbekTa KHOMKW:
JButton button=new JButton(names[index],imgs[index]);
// Cnoco6 BblpaBHMBAHMA TeKCTa MO BepTUKaNN:
button.setVerticalTextPosition(JLabel.BOTTOM);
// Cnocob6 BblpaBHMBaHUA TeKCTa MO FOPU3OHTANU:
button.setHorizontalTextPosition(JLabel.CENTER);
// WpndT AnA KHOMNKW:
Font F=new Font("Courier New",Font.BOLD,25);
button.setFont(F);
// UBeT wpudTa ANA KHOMKM:
button.setForeground(Color.BLUE);
// UBeT ¢oHa AnA KHOMKW:
button.setBackground(Color.WHITE);
// OTMeHa oToO6paxeHWs rpaHuL KHOMKW:
button.setBorderPainted(false);
// OTMeHa pexuma oTobpaxeHus pamku dokyca:
button.setFocusPainted(false);
// Co3paHue u peructpauma obpaboTyuka:
button.addActionListener(e->{
index=(index+1)%files.length;
button.setIcon(imgs[index]);
button.setText(names[index]);
1
// ANbTepHaTMBHbIA CNocob6 CO3[aHUA M perucTpauum
// obpaboTyuka ANA KHOMKMK:
/*
button.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
index=(index+1)%files.length;
button.setIcon(imgs[index]);
button.setText(names[index]);
¥
3
*/
// OTobpaxeHue OKHa C KHOMKOM:
showMessageDialog(
null,button, "XuwHnkn" ,PLAIN_MESSAGE
)

HasBauus JKUBOTHBIX 3aHOCSTCS B TEKCTOBBIN MaccuB names. COOTBETCTBYIOIINE M
HazBaHus Gailios ¢ u300pakeHUsIMK cOOpatbl B Maccuse files. Maccus imgs coctout
13 00bEKTHBIX IIEPEMEHHBIX KJTacca ImageIcon. Ero pasmep — Takoil e, Kak y MacCHUBa
files. Kaskblii sieMeHT MaccuBa imgs cebuiaeTcs Ha 00beKT n300pakeHust, chopMupo-
BaHHBII Ha OCHOBE COOTBETCTBYIOMNIEro (haila (1151 cosmanmst 00bEeKTOB U306paKeHUiT
HCITOJIb30BaH OTIepaTop IUKJIA).
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Kuomnka cosnaercst komanjioit JButton button=new JButton(names[index],imgs
[index]). AprymMmeHTaMu KOHCTPYKTOPY KJiacca JButton repeaeTcs TeKeT names[index]
JUI OTOOpasKeHMs B KHOIIKE M CChLIKa Ha 00beKT n3obpaskenus imgs[index], KoTopoe
TaKKe OyzeT 0ToOpaKaThCsI B KHOMKE. MbI XOTHM, 4TOOBI TEKCT OTOOPAYKAIICS BHU3Y TIO]]
uszobpaxerrem. [10aTomMy 3amaeM criocob BHIPAaBHUBAHUS TEKCTA MO BEPTUKAJIU C TIO-
MOIILIO MeTo/la setVerticalTextPosition() (KoHcTanTa BOTTOM 03HAYaeT, YTO TCKCT
pasMeIaeTcs B HIGKHEN 4acTi 00JIaCTH KHOMKHI ), 8 TAKKe OTpeiesisieM crocob BbIpaB-
HUBAHUA TEKCTA 110 TOPU3OHTAIN C TTIOMOIIBIO MeTo/a setHorizontalTextPosition()
(xoHcTanTa CENTER O3HAYAET, YTO TEKCT BRIPABHUBAETCS TI0 TICHTPY ).

Komanzoii Font F=new Font ("Courier New",Font.BOLD, 25) co3gaeTcst 0ObeKT JIst HIprd-
Ta, a C TOMOIIBIO MHCTPYKIIUK button.setFont(F) aTOT mpudT MpUMeHsIeTCs K KHOTTKe
(B pesyJbTaTe TEKCT B KHOIKE OyneT 0ToOpasKaThes HasHaueHHbIM mpudTom). Cummii
1IBET LHpI/I(bTa JIJIsI KHOTIKU YCTaHaBJINBAETCs KOMaH/I01 button. set Foreground(Color.
BLUE). Beutbrit 11BeT (hona /17151 KHOTIKM 3a/1aeM KOMaH/I0# button. setBackground(Color.
WHITE). Kpome aToro, koman/10i1 button. setBorderPainted(false) OTMEHSIETCS PEKUM
oToOpaskeHus IPaHuLl KHOIIKH, a KOMaHZoM button. setFocusPainted(false) — pexum
orobpaskeHus: paMku GoKyca.

HA 3AMETKY

Ecnn He OTMEHWUTb pexxuM OToBpaXkeHns pamMKu AJ1s KHOMKKW, TO BOKPYr KHOMKK byaeT
x oTobpaXkaTbCs paMKa, a Npu HaBeAeHUM Kypcopa Ha 0bnacTb KHOMKM pamka byaeT yTon-
waTbea (co3pasas 3 deKT BblaeneHns KHomkK). Pamka dokyca oTobpaxaeTtcs B 061acTu
KHOMKM B C/Ty4ae, eciv KHomMKa akTuBHa (el nepeaaH ¢okyc). Mbl NbiTaeMcs caenatb
KHOMKY MaKCMMasbHO MOXOXeN Ha METKY, MO3TOMY BCE TaKue PeXUMbl OTMEHSIEM.

Knomnka MoxeT pearnpoBaTh Ha coObITHE Kjiacca ActionEvent (maker java.awt.
event). CoObITHE COCTOUT B TOM, YTO HA KHOIIKE BBIOJHSIETCS IEMY0K MbIIIbI0. st
00paboTKU 9TOTO COOBITUA CO3HaeTcs OOBEKT Kilacca, peaansyoniero narepdeiic
ActionListener (maker java.awt). B aTrom unrepdeiice Bcero opint abCTPAKTHBIN METO]T
actionPerformed(), moaTomy untepdeiic ActionlListener siBsieTcst GyHKIIMOHATBHBIM;
IS co3/1atust 06paboTYMKa MbI MOKEM BOCIIOJIb30BaThCs JIsiMO1a-BbipaskeHeM. [lepe-
naanuM JIHM6,Z[a-Bpra>KeHI/Ie aprymenToM MeToly addActionListiner():

button.addActionListener(e->{
index=(index+1)%files.length;
button.setIcon(imgs[index]);
button.setText(names[index]);

1)

O6paboTia cOOBITUS BBITONHIETCS CSAYIONNM 06pa3oM. 3HaueHKe MoJIsA index yBeu-
YBaeTCd Ha eJIMHUILY (C yUeTOM IMKINYecKoil epectanoBkn). [losie index onpezessier
WHJIEKC DJIEMEHTOB U3 MACCUBOB names 1 files, KOTOPbIE UCIIOIB3YIOTCS JIJIsT OTOOPASKEHUST
B KHOIIKE: KOMAH0I button.setIcon(imgs[index]) samaercs n3o0paxeHne 115l KHOIKH,
a KOMaH/0ii button. setText (names[index]) onpenensiercs 0TOOpaKaeMbIil B KHOIIKE TEKCT.
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noAPOBHOCTHU

@ Y MeToaa actionPerformed(), onpeaensieMoro C NoMoLLbto NaMba-BblpaXeH s, 0AWH
apryMeHT Knacca ActionEvent. MeToa He BO3BpallaeT pe3ynbTat. B nambaa-Bbipaxe-
HUM apryMeHT MeToaa hopMasibHO 0603HaYeH Kak e, HO B Tene NsiM6a-BblpaXkeHus

OH HE UCMNOMb3yeTcs.

MeToay addActionListiner() nepeaaercs 06bEKT Klacca, peanmsyioLero uHTepdenc
ActionListiner. Moa 3TOT apryMeHT BblAeNsieTcs MHTepdelicHas nepeMeHHast. Ecnn
Mbl apryMeHTOM MepeaaeM NsiM6Aa-BblpaXXeHWe, TO OHO MPUCBAUBAETCA B KayecTBe
3HaYeHUs MHTepdENCHON NepeMeHHON. B pe3ynbTaTe aBTOMaTUYECKM CO3AAETCA O6bEKT
Knacca, peanusylowero nHtepdeinc Actionlistiner, U ccblika Ha O6bEKT 3aMMUChbi-
BAETCs B MHTEPMENCHYIO NEPEMEHHYIO, TO CTb (DaKTUYECKU NEepPeaaeTcst apryMeHTOM
MeToay addActionListiner().

TITocie TOTO Kak 0OBEKT JIJIst KHOITKU CO3/IaH, @ 00pabOTINK 3aPErUCTPUPOBAH, C TIOMOIIIBIO
MeTo/la showMessageDialog() oroOpaskaercs AMaJoroBoe okHo. IIpu 9ToM cebliika Ha
00BEKT KHOIKH TIEPEAAETCS BTOPHIM apPIyMEHTOM METO]TY.

Taxke Ut CpaBHEHMSI TIPUBEIEM aJIBTEPHATUBHBIN GJI0K KO/, KOTOPBIM CO3/Ia€TCst
U perucTpupyercst 06paboTUUK s KHOTIKH, HO TOJBKO BMECTO JIsIMO/1a-BBIPAKEHST
3ajlefiCTBOBAH AaHOHUMHBII 0OBEKT aHOHUMHOTO KJacca (B KOJIE TIPOTPAMMBI COOTBET-
CTBYIONINI (hparMeHT BbIjIeJIEH KOMMEHTAPUEM ):

button.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent e){
index=(index+1)%files.length;
button.setIcon(imgs[index]);
button.setText(names[index]);

}
1)

B nannowMm ciryyae aprymeHTOM MeTo/y addActionListener() mepesiaercs cChlIKa Ha
AQHOHUMHBII 0OBEKT, KOTOPBIN CO3/IA€TCST HA OCHOBE AaHOHUMHOTO KJIACCA, PEAU3YIOIIETO
unTepdeiic ActionListener. JKemaonue MOTyT CDAaBHUTH IIPEUMYIIECTBA M HEJIOCTATKI
TaKOI0 MOAXO/1a.

CcbinikM Ha MeToAbl

Ecau mbr AOITyCTUM 6€CHOPHZ[OK B IOKYM€HTa-
IIMH, IOTOMKH HaM 9TOTO He ITPOCTAT.

us xk/¢p «locmos us 6yoywezo»

Ywurarenmn YK€ 3HaIOT, KaK C IOMOIIbIO JIHM6]Ia-Bpra>KEHI/IH OIIPEAC/INTb METO/. Ho ectp
n 06paTHaH IIponeaypa, mo3BoOJIAI0IasA Ha OCHOBE CYIIECTBYIOMIETO METOA (baKTI/ILIeCKI/I
OIIpeZIe/INTh ]IHM6ZIa-BBIpa}K6HI/Ie (I/IJII/I, €CJIN TOYHEE, TO MBI ITIOJIy4aeM HEKWI 9KBUBAJIEHT
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JsMOia-BbIpakeHst ). Peub uiaer o cevuike na memod. ECTh HECKOIBKO TUIIOB CCBLIOK
Ha METO/IbI:

QO Cchlka Ha HeCTaTHUYeCKUI MeTol 0O BEKTA.
O Ccopurka Ha HeCTaTHYECKII MeTOJI KIacca.
O CcplIka Ha cTATUYECKUI METO/ KJIacca.

O Ccburka Ha KOHCTPYKTOD.

Eciiv uMeeTcst HEKOTOPBIN 06beKT, TO ¥ 9TOTO 00BEKTA €CTh MeTOA, BHI3BIBAEMBIi
C OTIPE/ICJIEHHBIMU aprymMeHTamu, a CChIJIKA Ha JTAHHBIN METO/I BBITTOJTHSETCS B (hopMare
06bekT: :MeToa,. J[PyruMu cI0BaMHU, YKA3bIBaeTCsT 0OBEKT, Omeparop : : (1Ba ABOETOUNST)
u 3aTeM HazBaHue MeTo/1a. CChlIKa 06beKT : :MeTos 9KBUBAJIEHTHA JISTMO/1a-BbIPAKEHUTO
BUIA (apryMeHThl) - >06beKT . MeToA(aprymeHTsl). 71 onipe1esIeHHOCTY Ty CTh PeUb UIET
006 00BeKTE 0bj, Y KOTOPOTO ecTh MeTo method() ¢ aprymeHTamul A u B (TUIT apryMeH-
TOB B /IaHHOM CJIydae HeBaKeH). Torza cchlyika obj: :method gaBJseTcsl 9KBUBAJIEHTOM
naMOa-BbIpaskerust (A,B)->obj.method(A,B). PaccMorpum elie oguH HeOOIbINONM
npumep (suctunr 7.10).

JinctuHr 7.10. Ccbiika Ha MeTop 06bekTa

// WHTepdeichl:
interface Alpha{
void apply(String t);
¥
interface Bravo{
void display();
¥
// Knacc:
class MyClass{
// MNone:
String name;
// MeTopgpl:
void set(String t){
name=t;
}
void show(){
System.out.println("Uma: "+name);
}
¥

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHune obbekTa:
MyClass obj=new MyClass();
// WHTepdeiicHble nepemMeHHble W CCbUIKM Ha MeTOoAbl:
Alpha A=obj::set;
Bravo B=0bj::show;
// Bbi30B MeTOAOB:
A.apply("KpacHbiii");



CCblIKM Ha MeTofbl 293

obj.show();
obj.set("XenToii");
B.display();

// Co3paHune HoBOro obbekTa:
obj=new MyClass();
// Bbi30B MeTOLOB:
obj.set("3eneHbiit");
B.display();
A.apply("Cunuii");
obj.show();
B.display();

PBBYJII)TB.T BbIIIOJIHEHUA ITPOTrPaMMbl ITOKa3aH HUKE!

Pe3ynbTaT BbiNOJIHEHUS NporpaMMmbl (M3 NUCTUHra 7.10)

Uma: KpacHslii
Uma: KenToiii
Uma: XenTobii
Uma: 3eneHblii
Uma: CuHun

B mporpamme onmcanbl 1Ba (hyHKIIMOHATBHBIX WHTep(deiica (Alpha 1 Bravo). B unTep-
(eiice Alpha ecTb MeTOT apply () € TEKCTOBBIM apryMeHTOM. MeTo 1 He BO3BpaliaeT pe-
sysbrat. B uarepdeiice Bravo 06bsiBieH MeTo/1 display (), y KOTOPOTO HET apTyMEHTOB
¥ KOTOPBIN He BO3BpaIlaeT pe3yabraT. Tak:ke MbI ONTMChIBaeM KJacc MyClass. Y kiacca
€CTb TEKCTOBOE TOJie hame W MeTOABI set() 1 show(). MeTozom set () Ha OCHOBaHUU
TepelaHHOTo TEKCTOBOTO apryMeHTa OTIpejiesisieTcst 3HaueHue 1mosrst name. MeTo show()
oTobpaskaeT 3HAUEHME MOJIS name.

B riaBHOM MeTozie TIporpaMMbl co3/iaeM 00beKT obj Kiacca MyClass, OObsIBJIsIEM WH-
TepdeiicHble TepeMeHHbIe A U B M cpa3y IpHCcBanBaeM UM 3HAYCHUSMU CCBIJIKHU Ha
MmeTojpl. VinTepdeiicnas nepementas A Tuiia Alpha B KayecTBe 3HAUEHUS T10JyYaET
CCBLIKY obj: : set Ha MeToz set () 0ObexTa obj. UTo mpoucxonuT B aToM caydae? CebLika
obj::set aBigercs 9KBUBAIEHTOM JAMOIa-BbIPaKeHU Buga (String t)->obj.set(t).
I10 MO Ia-BBIPASKEHHUE [0 CBOEH CTPYKTYPE COOTBETCTBYET CUTHATYPE MeToja apply ()
u3 nurepdeiica Alpha — coBIaiaeT TUI U KOJIUYECTBO APTYMEHTOB, & TAKKE TUIT Pe3YJIb-
tata (oH He Bo3Bparaercs). Korza ccbliika obj: : set mpucBanBaeTcs nepeMeHHon A
Tumna Alpha, TO aBTOMATHYECKH CO3/[AETCST OOBEKT AHOHUMHOTO KJIACCA, PEaTU3YOIIEero
unrepdetic Alpha ¢ MeTooM apply () TaKUM, YTO TIPU BBI30OBE METOJIA C HEKOTOPBIM
TEKCTOBBIM apIyMEHTOM t Ha CaMOM JleJIe ¢ TAKUM K€ apTyMEHTOM BBI3bIBAETCS METO/,
set() u3 oObeKTa obj. [ToaToMy 1pH BHITIOTHEHUN KOMaH/bI A. apply ("KpacHbii") 11010
name 0ObeKTa obj IpUCcBanBaeTcs 3HaYeHe "KpacHblit" (B 4eM MbI U YOEKIAEMCS C 110-
MOTIIbIO KOMaH/IbI 0bj . show()).

HeuTo moxoskee TpOMCXOANT TIPU BHITTOJTHEHUN KOMaH/IBI, B KOTOPOU WHTepdheiicHON
TIepeMeHHOM B B KauecTBe 3HAUEHNUS TPHUCBANBAETCS CChITKA 0bj : : show Ha MeTO T show()
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00BEKTA 0bj, TO €CTh KOMAHJIbI, TOCPEIICTBOM KOTOPOIT ABTOMATUIECKHU CO3AETCST 00b-
eKT aHOHMMHOTO KJiacca, peannsyioniero mHTepdeiic Bravo, 1 B 9TOM KJacce METO]|
display() ompejesieH Tak, YTO [P €ro0 BHI30BE BbI3bIBACTCH METOZ show() 13 00beKTa
obj (cchuika obj: :show sAB/IIeTCSl 9KBUBAIEHTOM JIAIMOa-BbIpaskeHus Buja ()->obj.
show()). CchbliKa Ha Co3JaHHbII 00BEKT 3allChIBaeTC B IIepeMennyio B. Kak ciencrsue,
OCJIE TOTO KaK KOMaH/0i1 obj.set("XenTwit") MeHsETCS 3HaUEHKE TI0JIs hame 00beKTa
ob3j, Ipy BBITIOJIHEHUU KOMaH/IbI B. display () oToGpakaeTcst HOBOE 3HaUEHUE HTOTO HOJISL.

Eme oauH BakHBIN oTan B paboTe MPOTrpaMMbI CBSI3aH € CO3[aHneM HOBOIO 0ObEeKTa
KOMaH/1011 obj=new MyClass (). B aToM ciryuae B mepeMeHHYI0 obj 3aITChIBAETCST CCHLITKA
Ha HOBBIN cOo3AaHHbI 00beKT. HO epeMenHbie A U B IPOIOJIKAIOT CChLIATHCS Ha 00b-
eKThl, CBSI3aHHBIE, B CBOIO OYEPE/lb, C METOAaMU 00BEKTa, Ha KOTOPBIN paHee CChLIaach

nepemenHast obj. Komanoii obj. set("3eneHbiii") Moo name CO3/1aHHOTO oObeKTa mnpu-
cBauBaeTcd 3Hadyenue "3enensin”. Ho Ha sHauennu mmoJisa name MIpebIAYIIEro 00bEKTA ATO
HUKaK He cKaskeTcsl. [[09ToMy TPy BBIOJHEHII KOMaH bl B. display () oTo6paskaeTcs
3HaYEHHUE MOJIST hame MPEAbIAYIEro 00bekTa. AHATOTUYHO, TPU BBITTOJHEHUN KOMAH/[bI
A.apply("CuHuni") 3HaYCHNE IPUCBANBACTCA IIOJIIO MTPEAbIAYIIETO o0ObeKTa (3Havenue
MOJIsT TTPOBepsieTcst KoMaHou B.display()). Ecim komanmoi obj.show() mpoBepuTh
3HaYEHMeE TI0JIsI hame 00BEKTa, Ha KOTOPbIH B JaHHBII MOMEHT CChLIAETCS TIepeMeHHast

obj, TO cTaHeT IMOHATHO, YTO B 9TOM oObeKTe 1oJIe He U3MEHNJIO 3HAYCHMUS.

CCBIIKY MOKHO BBITIOJTHSITh HE TOJIBKO Ha METOJ KAKOTO-TO KOHKPETHOTO 00'bEKTa, HO
u Ha MeToj1 Kiacca. Cebliika Ha METO/T KJlacca BBITTOJIHSIETCS B (hopMaTe Knacc: :MeTog,
TO eCTb YKa3bIBAeTCsI MMS KJIAcca, OrepaTop :: W Ha3BaHWe MeTona. Takas cchlika
SABJISIETCS 9KBUBAJEHTOM HEKOTOPOTO JAMO1a-Bbipakenusa. Kakoro umeHtHo — 3aBu-
CHUT OT TOTO, CTATUYECKUH MeTO I U1 HeT. Ejan meTon cTraTnieckuii U TPU BBI30BE eMy
HepesaloTCs ONpe/Ie/IeHHbIE apryMeHThl, TO CCBLIKA KNacc : :MeToA SKBUBAJIEHTHA JISIMO-
Jla-BBIPAKEHNIO BUIa (apryMmeHThl) ->knacc.metog(aprymentsl). /lomyctim, B Kiracce
MyClass oTmcaH CTaTUIeCKUi MeTo method(), y KOTOPOTO iBa apryMeHTa (Ha30BeM
ux A u B). Torna cepuika MyClass: :method skBUBasieHTHA JTAMO1a-BbIpasKeHUIO (A, B) -
>MyClass.method(A,B). Ecam cchliika BBITTOMHSIETCS HAa HECTAaTHIECKUI METOJ Kiacca,
TO IAMO1a-BbIpakeHue obperaeT 6osiee 3aMbicoBaThiil Bujl. CehblIKa BUIA KNacc : :MeToq
HKBHMBAJICHTHA JIAMO/1a- BbIPAKEHHIO (06beKT,apryMeHThl) - >06bekT . MeToa(apryMeHTbl),
TIPUYEM 3/IeCh 06beKT OTHOCUTCS K K/1accy, Ha MeTo4 KOTOPOTO BBITIOTHSIETCS CChIJIKA. TaxK,
€CJIV BBITIOJTHSETCS CChIIKa MyClass : :method Ha HecTaTUUECKHUIT METOJI Kjlacca MyClass
C apryMeHTaMH A U B, TO CChLIKA Ompejesier JsMba-Beipaskere (obj,A,B)->obj.
method (A, B), ¥ 3/1Ch TIEPBbIil apryMeHT obj B JIsIMO/1a-BbIPAsKEHIUH SIBJISIETCST 00BEKTOM
kacca MyClass (suctunr 7.11).

Jinctmur 7.11. Ccbinku Ha MeToabl KJ1acca

// Knacc:
class MyClass{
// Mone:
int code;
// MeTogpl:
void set(int n){
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code=n;
¥
void display(){
System.out.println("Mone: "+code);
}
// CTaTuyeckuin meTon:
static void show(String t){
System.out.println("MyClass: "+t);
}
¥
// WHTepdeichl:
interface Alpha{
void alpha(MyClass obj,int n);
¥
interface Bravo{
void bravo(MyClass obj);
}
interface Charlie{
void charlie(String t);
}
// TnaBHbIA Knacc:
class Demof{
public static void main(String[] args){
// Co3paHune obbekTa:
MyClass obj=new MyClass();
// WHTepdelcHble nepemeHHble :
Alpha A=MyClass::set;
Bravo B=MyClass::display;
Charlie C=MyClass::show;
// Bbi30B MeTOAOB:
obj.set(123);
B.bravo(obj);
A.alpha(obj,321);
obj.display();
C.charlie("Hello");

Huxe TIPUBE/ICH PE3YJIbTAT BBIITOJTHECHUA IIPOTPAMMODBI:

Pe3ynbTaTt BbINONIHEHUSA NporpamMMmbl (M3 McTuHra 7.11)

Mone: 123
Mone: 321
MyClass: Hello

B kiacce MyClass ecTb 11eI04uCIeHHOE MoJIe code, OOBIYHbIE (HE CTATHYECKIE) METO/IBI
set() u display(), a Takke cTaTuueckuii metoz show(). Emie B mporpamMme ornucanbt
Tpu unrepdeiica. B unrepdeiice Alpha 06bsiBIeH MeToz alpha() ¢ AByMs apryMeHTaMu
(06bexT Kiacca MyClass 1 3HaueHue Tuia int). B unrepdeiice Bravo 00bsiBIeH METO/I
bravo() ¢ apryMeHTOM, KOTOPbIii sBJIsgeTcst 00beKTOM Kacca MyClass. B unrepdeiice
Charlie 00bsBiIeH MeTo/ charlie() ¢ TecTOBBIM apryMmeHTOM. Bee a1u mHTEpdEChH
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(byHK]_[I/IOHaJIbHI)Ie, a CUTHATYyPbl O00DBABIEHHBIX B HUX METO/IOB TaKue, YTO COOTBETCTBYIOT
CCbLJIKaM Ha METO/Ibl 13 KJlaCcCa MyClass.

B riaBHOM Metoze co3zmaeTcs oO0bEeKT obj kiaacca MyClass. [Tepemennoii A Tuma Alpha
3HAUYEHMEM ITPUCBAMBAETCS CChIITKA MyClass: : set Ha HecTaTUYeCKUi MeTojT set () Kiacca
MyClass. MeTo set () onucaH ¢ 11eJIOYMCI€EHHBIM aPTYMEHTOM ¥ KaK He BO3BPAIIAONTUI
pesyusrar. IToaToMy ceblikaMyClass : : set sIBJISIETCS 9KBUBAIEHTOM JIAMO/Ia- BhIPAsKEHIUST
(MyClass obj,int n)->obj.set(n). CTpyKTypa Toro Jambaa-BblpakeHus COOTBETCTBY-
eT curHarype Meto/ia alpha() u3 narepdeiica Alpha. B pesyssrare BbITIoJIHEHNST KOMaH-
IIbI B IIEPEMEHHYIO A 3alICHIBAETCS CChLIKA Ha OOBEKT aHOHUMHOTO KJIacca, B KOTOPOM
peanuzoBan unrepdeiic Alpha. Mntepdeiic peasnzoBan Tak, 4To MPU BBI3OBE METO/IA
alpha() c aprymenTamu obj tumna MyClass v n TUIa int u3 00beKTa obj BbI3bIBAETCA
MeTOJ[ set() C apryMeHTOM n.

WNuTepdeiicaoll mepemMeHHON B THMa Bravo 3HaueHWEM NPUCBAWBAETCS CCBHIITKA
MyClass: :display Ha HecTaTH4uecKuii MeTo T display () KmaccaMyClass. Metona display()
B KJlacce MyClass omicat 6e3 apryMeHTOB U KaK He BO3BPAIIAOIHii pe3y israt. [loatomy
cchlIKe MyClass: :display cooTBeTCTBYeT JisiMOMa-BhipaskeHue (MyClass ob3j)->obj.
display(). D10 AMOIa-BBIPAsKEHNE COOTBETCTBYET METOAY bravo() 13 uHTepdeiica
Bravo. B urore cosgaercs 00beKT aHOHMMHOTO KJIacca, B KOTOPOM MeTOZ bravo() 13
unTepdeiica Bravo pealn30BaH TaK, YTO TP BBI30BE METO/a bravo() ¢ apryMeHTOM obj
Tnma MyClass u3 o0bekTa obj BhI3bIBaeTCA MeTo display ().

WNurepdeiicuoit nepemennoii C Tuma Charlie 3HaueHUeM ITPUCBAUBAETCS CCHLIKA
MyClass: : show Ha cTaTudecKuii MeTo ] show() Kiacca MyClass. MeTon show() omucan
C TEKCTOBBIM apTYMEHTOM, TIOITOMY CChIJIKE MyClass : : show COOTBETCTBYET JIIMO/1a-BbI-
paxenue (String t)->MyClass.show(t). B pesyibraTe mpucBanBaHus mepeMeHHON C
CCBLJIKM Ha MeTOJ| MyClass: :show co3/iaeTcsd 00BEKT, B KOTOpOM MeTo/[ charlie() us
nnrepdeiica Charlie peajiM30BaH TakK, YTO TIPU €TI0 BBI30BE C TEKCTOBBIM apTyMEHTOM
BBI3BIBAETCS CTATUUECKUH MeTo/l show() M3 KJjlacca MyClass ¢ TeM Ke apryMeHTOM.

[Tocre BeITTIOSTHEHMST TPUCBAWBAHNN BBI3BIBAIOTCS MeTOBL. [Ipy BeITTOTHEHNY KOMaH Bl
obj.set(123) oo code 0ObekTa obj MpucBanBaercs sHaveHue 123. Korga Bbimosiss-
eTca KoMmanza B.bravo(obj), u3 o6bekra obj BeI3biBaeTca Merox display (). Komanza
A.alpha(obj,321) osHayaer BbI30B M3 00BEKTa obj MeToHa set() ¢ apryMeHTOM 321.
B pesyabrare 1oJie code 00beKTa obj moJydaer sHauerue 321 (B ueM ybesxkaaeMcs ¢ 110-
MOTIIBbIO KOMaH/TbI obj . display()). Hakonerr, komanmoli C. charlie("Hello") u3 kyacca
MyClass BBI3BIBAETCS CTATUYECKUI MeTO/ show() ¢ apryMeHTOM "Hello".

CChIUTKH MOKHO CO3/IaBaTh M HA KOHCTPYKTOPBL. CChLTKA HAa KOHCTPYKTOP BBITTOJTHICTCS
B (hopmate knacc: :new. YTo o3HauaeT Takas ccpika? Ecm y knacca ecTh KOHCTPYKTOD
C HEKOTOPBIMU apryMeHTaMM, TO CChUIKA BU/IA KNacc: : new COOTBETCTBYET JIAMO/1a-BbI-
pakeHuIo BUia (aprymeHTsl) ->new knacc(aprymenTsl). CKaskeM, ecyiu B Kjacce MyClass
€CTh KOHCTPYKTOP € apryMeHTaM1 A U B, TO CChLIKa MyClass : :new COOTBETCTBYET JISTMO-
Ja-BbIpaskeHnio (A,B)->new MyClass(A,B). Hecio:kHO orajjaTbcs, 4TO MHCTPYKINEN
new MyClass(A,B) co3maercst 00bEKT Kacca MyClass, a pe3yJIbTaToOM SIBJISIETCST CChLITKA
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HA CO3[aHHbBIN 00beKT. [T03TOMY B COOTBETCTBYIONIEM (DYHKIIMOHATLHOM HHTepheiice
METO/I, OTIPe/IeIIEMbIH CChIJIKON Ha KOHCTPYKTOP, apTyMEHTAMHU JI0JKEH TTPUHUMATD
3HAYEHUST APTYMEHTOB KOHCTPYKTOPA, & METO IOJKEH BO3BPAIIATH CCHUIKY Ha OOBEKT
kyacca. [Ipymep UCrob30BaHMS CCHIIKN HA KOHCTPYKTOP MPUBEIEH B JincTuHTE 7.12.

JinctvHr 7.12. Ccbiyika Ha KOHCTPYKTOP

// Knacc:
class MyClass{
// MNone:
int code;
// MeTtona:
void show(){
System.out.println("Mone: "+code);
¥
// KoHcTpykTop:
MyClass(int n){
code=n;
}
¥
// WHTepodeic:
interface Alpha{
MyClass create(int n);
¥
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// WHTepdelicHaa nepemeHHas:
Alpha A=MyClass: :new;
// Co3paHne obbekTa:
MyClass obj=A.create(123);
// TlpoBepKa 3Ha4veHuA nona:
obj.show();

Kak BBITJIAAWUT PE3YJbTaT BbIIIOJIHEHUS ITPOIrPaAMMBbI, IIOKa3aHO HUKE!

Pe3ynbTaTt BbINOMIHEHUS NpPOrpaMMbl (U3 NUCTUHra 7.12)
Mone: 123

MpI ucrosib3yem mpocToit Kiaacc MyClass, B KOTOPOM €CTh TIeJIOUHCIEHHOE TIoJIe code,
MeTo/ show() 6e3 apryMeHTOB (METOIOM OTOOPAsKACTCST 3HAUEHNE TI0JISA code), a TaKIKe
B KJIaCCE OTIMCAH KOHCTPYKTOP C OJHIM I[€JIOYNCJIEHHBIM apryMeHTOM (OH 3ajI1aeT 3Ha-
yeHue 10Jig code). B untepdeiice Alpha onucan MeTo] create() C 1€JI0YNCIEHHBIM
aprymenTom. Metosi Bo3Bpaiaet 00beKTHYIO CChIIKY Kiiacca MyClass. CUrHaTypa sToro
MeTo/[a COOTBETCTBYET IapaMeTpaM KOHCTPYKTopa kjacca MyClass. B riaBHOM MeToz1€
nporpaMMbl HHTePQECHOI TTepeMeHHoiT A ThTa Alpha 3HAYeHUEM TPUCBANBAETCS
cchlIKa MyClass: : new Ha KOHCTPYKTOP KJlacca MyClass. B pe3yssrare B iepeMeHHYIO A
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3aIMChIBAETCS CChLIKA HAa aBTOMATHYECKH CO3JaHHbINA 00beKT. B 9TOM 06beKTe METO/L
create() peann3oBaH TaK, YTO IPU BBI30BE METO/JA C HEKOTOPBIM 1[€J0YNCICHHBIM
apryMeHToM coszaercs 00beKT Kiacca MyClass ¥ KOHCTPYKTOPY KJjacca Hepefaercs
aprymeHT Metojia create (). PesyasraTom MeTo/ create () Bo3BpalliaeT CChIJIKY Ha CO3-
JIAHHbIN 0OBEKT. HoaTOMy KOT/[a BBITIOJIHACTCA MHCTPYKIUA A. create(123), co3maercs
HOBBIN 00BEKT Kjacca MyClass. KoHcTpyKTopy npu cosmanuu o0beKTa repeaaeTcs
sHayenue 123. CchlIKa Ha CO3aHHbBII OOBEKT 3aIMCHIBACTC B 0OEKTHYIO IIEPEMEHHY IO
obj kyacca MyClass. [Ijis IPOBEPKU 3HAYEHUS [10JIsI CO3AaHHOIO OOBEKTA UCIIOJIb3YEeM
KOMaHay obj.show().

Pe3oMe

...Hy, Tak nosryunsnocs... OTonuim Ha cekyHa04-
Ky — ¥ 3aTepsINCD B ITECKaX.

u3 k/¢p «Kun-0sa-osa»

O Hurepdeiic nanomunaer abcrpakTHb Kaacc. OH COAEPKUT MOJISA-KOHCTAHTDI
(3HaueHUs 1oJIell He MOTYT M3MEHSThCs), OObSIBJIEHUSI METO/IOB, a TAK/Ke OIKCa-
HIUe MEeTOZIOB (B ATOM CJIydae NCIIOIb3yeTcs KiodeBoe cIoBo default). aTepdeiic
OTIMCBIBAETCS TaK ke, KaK KJacc, HO TOJIbKO C MCIOJIb30BAHUEM KJIOUEBOTO CJIOBA
interface.

O Wurepdeiichl peanusyiorcs B Kiaccax. /s peanusannu nnrepdeiica B onmcanuu
KJIACCA UCIIOJIb3YeTCst MHCTPYKIus implements. COOTBETCTBYIOMIUI KIACC MOJLKEH
COZIEPIKATh OMHCAaHUe BCeX METOAOB u3 unrepderica. MeTombl OMMCHIBAIOTCS KaK
OTKPBITBIE cO crenudukaropom public. Eciu meton B unTepdeiice nmeeT Ko 110
YMOJIYAHUIO U B KJIAcCe ATOT METOJl He ONHUCAH, TO B KJacce HACJTENYeTcsl KOJ 110
yMosrgannio. OMH KJIace MOXKET Pean30BaTh HECKOJIBKO NHTEPGhEICcoB.

O Unrepdeiic MokeT yKa3blBaThCS B KayecTBe THUIIA IlepeMeHHON. Takas nepemMenHas
HaszbiBaercst untepdeiicHoit. nrepdeiicHast mepeMeHHast MOKET CChLIATHCS Ha 00b-
eKT KJIacca, peaju3yioliero cooTseTcTByiomuil nurepdeiic. Yepes unrepdeiicuyio
MEPEMEHHYIO JIOCTYIHBI TOJILKO T€ METO/IbI, KOTOPbIEe 0OBABJIECHBI B HHTEPDeEiice.

O K unTepdeiicam npuMeHUMO Hace0Banue. B TakoM cirydae TOBOPSIT O paciiupe-
HuH nHTepdeticos. Ilo anasornn ¢ Hacae0BaHNEM KJIACCOB B 3TOM CJIydae MCIIOJIb-
3yeTcs KJII0UeBoe CJI0BO extends.

O AHOHUMHBIE KJIACCHI MOKHO CO3/IaBaTh Ha ocHoBe mHTepdeiica. nTepdeiic dak-
THUYECKH UTPAET POJIib abCTPaKTHOTO Kjacca. J[isi cosmanust 00beKTa Ha OCHOBE
AHOHUMHOTO KJIACCA UCIIOJIb3YETCs OIEPATOP new, yKa3biBaeTcs: uMst unrepdeiica,
MyCTble KPYTJible CKOOKHU 1 B (DUTYPHBIX CKOOKAX OIMMCBIBAIOTCS METOJbI U3 WH-
tepdeiica. Ceblika Ha 00BEKT, KOTOPbI CO3[[A€TCsI Ha OCHOBE TAKOTO aHOHUMHOTO
KJIACCa, MOKET OBITh 3alicaHa B HTEP(EUCHYTO TTepeEMEHHYTO.
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O

O

DyHKIMOHAIBHBIM Ha3bIBaeTCs MHTEPdENC, Y KOTOPOrO OAMH M TOJBKO OAMH ab-
CTPaKTHBIN METOJI.

JIambaa-BeIpAsKEHUE SIBJISETCS CHHTAKCUYECKOW KOHCTPYKIIMEH, ONpeiessionieit
Meton. OmnuckiBaercst TaMOGa-BbIpakeHre TOA06HO METOLY, HO Ha3BaHWE U THII
pe3yJIBTaTa He YKa3blBaloTCsT, a MEK/Y KPYTJIBIMU ¥ (DUTYPHBIME CKOOKAMU Pa3me-
MAETCST «CTPeJIKay ->. JIssMO/[a-BbIpasKeHne MOKHO TIPUCBOUTD 3HAUCHUEM HHTEp-
(eticHoit nepemenHol (TIpM ycJI0BUH, UTO MHTEPdeiic HyHKIMOHATBHBIHN ). B Takom
cJydae B MEPEMEHHYTO 3alMCBIBACTCS CChIIKA HA aBTOMATHYECKHU CO3MaHHbIH 00b-
exT. OOBEKT CO3/[aeTCsA Ha OCHOBE aHOHMMHOTO KJIACCA, PEATU3YIONIEro MaHHbIi
dbyHKIMOHAIBHBIN nHTEepdeiic. IIpu aToM naMO1a-BbIpaskeHne opeaeseT Ko ab-
CTPaKTHOTO MeToa u3 OYHKIMOHATIBHOTO HHTePdeiica.

Cchurka Ha METO/ (baKTI/I'—IeCKI/I TIO3BOJIAET ITOJIYYUTH 9KBUBAJICHT JIHM6I[a-Bpra>Ke-
HU Ha OCHOBE yIK€ CYHIECTBYIOMIETO METO/1A. Mo3KHO BBITIOJTHUTD CCBIJIKY Ha METO/L
O6’beKTa, Ha HeCTaTUYeCKUHI U CTaTUIECKUIT METObI KJacca, a TaKKe Ha KOHCTPYK-
TODP. Ccplika Ha METO/] 00BbEKTa BBITIOJHAETCS B (bopMaTe 06beKT: :MeTog, CChLIKA
Ha METOJ KJTaCCa UMEET BU/T KNacC: :MeToj, a CCbIJIKA Ha KOHCTPYKTOP BBITJIAIUT KaK
Knacc: :new. I/ICHO]IBSyIOTCH CCBbIJIKM Ha METO/IbI TaK K€, KaK 1 JIHM6I[a-Bpra>K6HI/IH.



PaboTa C TeKCToOM

Tb1, 3HAYWT, 371€CH BMECTO PAbOTDI JIATHIHD
nU3yyaentb?

u3 /¢ «Dopmyna 11066u>

MpbI yiKe CTaTKMBAJIUCh C TEKCTOM 1 UCTIONb30BAIN TEKCTOBbIE OOBEKTHI B TPOrPaMMaXx.
Tenepb nNpuUIIIO BpeMsl CHCTEMaTU3MPOBaTh 3HAHUS U Y3HATh KOE-4TO HOBOE.

YuraTe iy IIOMHSIT, YTO TEKCT PEAT3yeTCsT ¢ TOMOIIbI0 00beKTOB. OCHOBHBIM KJIACCOM
11t paboThI ¢ TEKCTOM sIBJIsleTcsl Kaace String. Kpome kiacca String MOMKHO Takske
HUCITO0Jb30BaTh KJjacchl StringBuffer u StringBuilder.

HA 3AMETKY

TekcToBble MTEPanbl (TEKCT B ABOMHbLIX KaBbluKaX) peanusytoTcst kak 06bekTbl Kinac-

x ca String. Knaccel StringBuffer u StringBuilder no3BonsOT co3faBaTth bonee
yHKLMOHanNbHble 06bEKTbl MO CPaBHEHUIO C O6bEeKTaMu, CO34aHHbIMU Ha OCHOBE
Knacca String. Knaccbl StringBuffer U StringBuilder nNpvMepHO 3KBUBANIEHTHbI
Mo CBOMM BO3MOXHOCTAM. Ecniv B nporpaMMe MCrosib3yeTcs OAHOMOTOYHAs MOAENb,
TO 06bI4HO MCMONB3YIOT KNacc StringBuilder. ECAM NnporpaMMa MHOroOMOTOYHas, TO
pEKOMEHAYETCA UCMOoNb30BaTh Kiacc StringBuffer.

MoTokn — 3710 6M10KM KOAa, KOTOpble BbIMOJIHAKTCA OAHOBPEMEHHO. K HUM Mbl eLle
BEPHEMCA.

C bopmasibHOI TOUKY 3PEHUST CO3[AHNE TEKCTA CBOIUTCS K CO3IaHUI0 OOBEKTA OJTHOTO
13 9TUX KJaccoB. B aToli ryiaBe paccMoTpeHbl Bee Tpu Kiacca. Kaxabiii u3 HuX nmeer
CBOU OCOOEHHOCTH, XOTST Y HUX MHOTO CXO/ICTB. [JIaBHOE MPUHITUITHAIBLHOE PA3THUNE
COCTOUT B TOM, YTO OOBEKTHI KJ1acca String M3MEHSITh HEJb3s, a OOBEKTHI KJIACCOB
StringBuffer u StringBuilder — MoskHO. CojiepsKaHue 3TOM TJIaBbl OTPAHUYNBAETCS
OTIMCAaHNEM CBOMCTB 1 BO3MOKHOCTEH KIaccoB String, StringBuffer u StringBuilder.

Knaccer String, StringBuffer u StringBuilder ompezesenbl B 6a30BOM ITakere java.
lang, KOTOPBII JOCTYIIEH 110 YMOJTYAHIIO, IOITOMY IS CO3IaHus 00beKTa Kiiacca String,
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StringBuffer u StringBuilder UMIIOPT ITAKETOB BBITIOJHATH He HYKHO. Kitacchr ompe-
JIEJIEHDI C KJTIOUEBBIM CJIOBOM final, M MO3TOMY OHU HE MOTYT OBITH CYTIEPKIACCAMU JIJIST
CO3IaHUA MTOJKIACCOB.

O6mbekTbl KN1acca String

Tax, 3HaUUT, pycCKUH A3bIK 3HAEM. 3a4eM T10-
TpeGOBaJIOCh CKPBIBATD?

us k/¢p «Kun-0sa-osa»

O06mas cxemMa peaM3alii TEKCTOBBIX OOBEKTOB — TaKasl JKe, KaK M [l PeaJn3alin
00BEKTOB BCeX IIPOYMX KIACCOB: 0ObEKTHAs IepeMeHHasl, CChLIAIOIAAC Ha OOBEKT.
TekceT comepKUTCs B 00BEKTE, a JOCTYIL K 9TOMY 00BbeKTY (1 TEKCTY ) PEATU3YeTCs Yepes
00BEKTHYIO IIepeMeHHyI0. Panee ripu paboTe ¢ TEKCTOM MBI B OCHOBHOM O0bSIBJISLIN
nepeMeHHyI0 TUITa String U IPUCBAWBAI €if B KauecTBe 3HAUEHUST TEKCTOBBIN JTUTEPAT.
TexcTOBBIE JTUTEPAJIBI PeaIn3yIOTCsa Kak 00beKThl K1acca String. Korma o6bekTHOI
nepeMeHHON Kjacca String rpucBamBaeTcd TEKCTOBBIN JUTEPaJ, TO B 1eMCTBUTEb-
HOCTHU B OOBEKTHYIO IIEPEMEHHYIO IIPOCTO 3AIIMChIBAETCS CChLIKA HAa OOBEKT, B KOTOPDIIL
CTIPSITAH TEKCTOBBIN JIUTEPAIT.

Ot 13 crrocob0B CO3aHMsI TEKCTOBOTO 0OBEKTA TIOIPA3yMEBAET BHI30B KOHCTPYKTOPA
KJacca String. 3aMeTnM, 4TO KOHCTPYKTOPOB y KJjacca String 10BOJILHO MHOTO.

O Koncmpyxmop cozdanus nycmoti cmpoku. B 9ToM ciryuae KOHCTPYKTOPY apryMEHTBI
He Tiepeatorest. [Ipumep KOMaH bl CO3/IaHus 00beKTa Kiaacca String co sHaueHUEM
B BU/JIE TTyCTOH CTPOKN MMeeT TaKOh BUI:

String str=new String();

O Koucmpyxkmop cosdanust mexcmosoi CMpoKU HA OCHOBE CUMBOIHLHOZ0 MACCUBA.
B aToMm ciyyae apryMeHTOM KOHCTPYKTOPY IlepefiaeTcs MMl MacCrBa CUMBOJIOB. Pe-
3YJIBTATOM $IBJISETCS TEKCT, COCTABJIECHHDBIN M3 BCEX CHMBOJIOB MAacCUBa B MOPLJIKE
uX pasMelienus B Maccuse. I[Ipumep coszmanus TeKCTOBON CTPOKM Ha OCHOBE CHM-
BOJILHOTO MacCHBa:

char symbols[]={'a",'b',"'c"'};
String str=new String(symbols);

B sTtom KOHCTPYKTOPE, IOMUMO UMEHU MaCCHBa, MOKHO YKa3aTb MHAEKC 3JIEMECHTa
MaccKBa, HAYMHas ¢ KOTOPOro Oyaet (hopMUPOBATHCS CTPOKA, 4 TAKIKe JAJIMHY CTPOKK
B CUMBOJIaX. HaHpI/IMep, TakK:

char symbols={‘a','b','c','d",'e",'f'};

String str=new String(symbols,2,3);
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B pesysbraTe TeKCT co3maeTcs Ha OCHOBE He BCETO MaccHBa symbols, a JTUIIb Tpex
3JIEMEHTOB, HAUMHASI C 3JIeMeHTa C MHAEKCOM 2 (TToy4yaeTcst TeKeT "cde™).

O Koncmpyxmop xonuposanus obsexma. APryMeHTOM KOHCTPYKTOpPa YKa3bIBaeTCS
nepeMeHHasi TeKCTOBOTO THIIA, CChIIAIONIAACS Ha YK€ CYIIECTBYIONIMHI TeKCTOBBIN
06BEKT W TEKCTOBBIN JiuTepalt. B pesyibrate co3maercst HOBBIH 0OBEKT € TAKUM
JKe TEKCTOBBIM 3HAUeHUEeM, Kak 1 ucxoubiii. Hanpumep:

String obj=new String("TekcToBaa cTpoka");
String s=new String(obj);

ITO JJAJIEKO He BeCh CIUCOK JOCTYIHBIX KOHCTPYKTOPOB. B yacTHOCTH, CylecTByeT
KOHCTPYKTOP, TPUHUMAIOIINI B Ka4eCTBE apryMeHTa MacCUB TUTIA byte ¢ KOJlaMU CHUM-
BOJIOB, KOTOPBIE aBTOMATHYECKH MPeodpa3yioTcst B GyKBbI, a OYKBbl — B TEKCT. B aToM
KOHCTPYKTOPE TaKKe MOKHO YKa3bIBaTh BTOPOI M TPETUI apIYMEHTBI — COOTBETCTBEHHO
HAvaJbHBIN MHIEKC 2JIeMEeHTa MacCHBa, C KOTOPOTo HaunHaeTcs (hopMUpoBaHue TEKCTO-
BOH CTPOKH, U JUINHY CTPOKU B CUMBOJIAX.

B smuctuare 8.1 mpeacTaBiieHa TporpaMMa, B KOTOPOH MILTIOCTPUPYIOTCS PA3TIIHBIE
CTTOCOOBI CO3TAHNST TEKCTOBBIX OOBEKTOB.

JinctuHr 8.1. CozgaHune TEeKCTOBbIX 06bEKTOB

class Demo{
public static void main(String[] args){

// CUMBONbHbIA MaCCUB:
char[] symbs={'4"','3"','n",'k"'," ","'3",'a"','v','a"};
// Co3paHne TeKCTOBOro obbekTa Ha OCHOBe
// CUMBONBLHOrO MaccuBa:
String A=new String(symbs);
System.out.println(A);
String B=new String(symbs,5,4);
System.out.println(B);
// Konua TekcTOBOro obbekTa:
String C=new String(A);
System.out.println(C);
// “YvcnoBoit maccus:
byte[] nums={65,66,67,68,69,70};
// Co3paHne TeKCTOBOro 0b6bekTa Ha OCHOBe
// 4nucnoBoro maccuea:
String D=new String(nums);
System.out.println(D);
String E=new String(nums,2,3);
System.out.println(E);

PeSyjleaT BbIITIOJIHEHUA ITPOTrPAMMbl TaKOB!:
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Pe3ynbTaT BbiNOJIHEHUS NpPOrpaMMmbl (M3 NUCTUHra 8.1)

A3bIK Java
Java

A3bIK Java
ABCDEF
CDE

B mporpamMme co3maeTcs cMMBOJTBHBIM MacCUB symbs, a Ha €70 OCHOBE — TEKCTOBbIE
00BbeKTHI A 11 B, [Tpu co3aHmy mepBOro 00 beKTa UCTOJIB3YETCS COAEPKUMOE BCETO CUM-
BOJIBHOTO MAaCCHBA, a IIPU CO3[[AHUN BTOPOTO 0OBEKTA B TEKCTOBYIO CTPOKY BKJIFOUAETCSI
4 cCUMBOJIA 113 MACCHBA, HAUMHAS ¢ CHMBOJIA C WHIEKCOM 5. B pesyiisrate B 00beKT A 3a-
MIICAH TEKCT "fA3bik Java", a B 0OBEKT B 3aMMChIBACTCA TEKCT "Java".

HA 3AMETKY

30ecb 1 pganee, ecnun 3To He 6yaeT NpMBOAUTL K HEeAOpa3yMeHusM, Mbl byaem oTo-
XKAOECTBNIATb 06'beKTHYIO NEepeEMEHHYIO C 06bEKTOM UNn TEKCTOM, 3anncaHHbIM B 3TOT
06bEKT.

TekcToBbIl 00BEKT C CO3Ja€eTCsd KaK KOIInA TEKCTOBOI'O obbekTa A. B pe3yJibTaTe 1epe-
MeHHbIe A 11 C CChLJTAIOTCA Ha O6’b€KTbI, Co/iepsRalire OiIMHaKOBbI€ TEKCTOBbIE 3HAYE€HU .

noAPOBHOCTH

Ecnv ABYyM TEKCTOBbIM MEPEMEHHBIM B Ka4eCTBe 3HAaYEeHUS NMPUCBOUTL OAWH U TOT Xe
TEKCTOBbIN IUTepan, To U3-3a paboTbl CUCTEMbI ONTUMU3ALIMM UCMOMNb30BaHKS PECYPCOB
nuTepan He CcTaHeT AybnuposaTbcs, a byaeT peannsoBaH OAHMM U TEM e 06BbEKTOM.
B pesynbrate 06e nepemMeHHble ByayT CCbinaTbCs Ha OAMH WM TOT e 06bekT. To xe
MPOVCXOAMT, €C/IN OHOM TEKCTOBOM NEPEMEHHON B KQUECTBE 3HaUYEHUs! NPUCBaVBAETCS
[pyras TekcToBas nepemeHHasi. B npuHumne, 3To He npobnema, NOCKOsbKY TEKCTOBbIE
06bEKTbI U3MEHSTb BCE PABHO Hesb3sl (HO MOXKHO CMEHUTb 06BEKT, Ha KOTOPbINA CCbl-
naetca 0bbeKTHas nepemMeHHas). Ecnm xxe ncnonb3yeTcs KOHCTPYKTOp Knacca String
¥ apryMeHTOM KOHCTPYKTOPY NepeaaeTcsl TEKCTOBLIV O6bEKT, TO B pe3y/ibTaTe CO3AAETCS
HOBbIN OGBEKT, KOTOPbI COAEPXUT TAKOE XXe 3HaYeHWe, YTO U CTPOKa, nepesaHHas
ApryMeHTOM.

Kak ormMeuasoch BbIllie, TEKCTOBYIO CTPOKY MOKHO CO3IATh HA OCHOBE YHUCJIOBOTO Mac-
cuBa. B mporpamme MBI co3/1aeM YMCTIOBOM MacCUB nums ¢ KOJaMU CUMBOJIOB (3TO KOJIbI
GyKB OT 'A' 710 'F' BKIIOUUTENILHO). [Ipy cospannm TeKCTOBOTO 0GhEKTa D apryMEHTOM
KOHCTPYKTOPY TlepejiaeTcs MacCuB nums. B pesyssraTe co3aeTcst CTpoKa U3 CUMBOJIOB,
KOJIbI KOTOPBIX MPEJICTABAEHBI B MAcCUBE nums. [1pu cosiannm 06bexTa E KOHCTPYKTOPY
nepeaeTcss Mg MacCuBa ¥ [[Ba 1eibIX unciaa (2 u 3). Bropoii aprymenT 2 ornpenensiet
MHJIEKC, HAauMHas ¢ KOTOPOTO 3JIeMEHTBI BKJIIOYAIOTCS B TEKCTOBYIO CTPOKY. TpeTuit
ApryMEHT 3 OTIpe/IesIsieT KOJIMYECTBO 3JIeMEHTOB, HA OCHOBE KOTOPBIX (hOpPMUPYeETCS
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TEKCTOBasI CTPOKA. B UTOTE TEKCTOBDIN OOBEKT COEPIKUT CTPOKY "ABCDEF", a 0OBEKT E
COZIEP/KUT TEKCTOBYIO CTPOKY "CDE".

O06bIYHO co3aHue TEKCTOBOIO 0ObEKTa He ABJISETCS caMOolLesIblo. BajkHO 3HATh, KaKue
oleparuy MOKHO BBIIOJHATH ¢ TAKMMU 00beKTaMu. Tak, TeKCT, 3alMCaHHbIA B 00bEKT
KJjacca String, mocje cosganus oObeKTa M3MEHUTD HeJib3st. UTOOBI UBMEHUTD yiKe Cy-
IECTBYIONIIT TEKCT, He0OOXOANMO CO3[aBaTh HOBBII OOBEKT.

HA 3AMETKY

HekoTopble MeToAbl, C MOMOLLIO KOTOPbIX BbIMNOIHAETCA 06pa60TKa TEKCTOBbIX CTPOK,
pacCMaTpmBarOTCA HEMHOIO NO3XeE.

Y3HaTh AJIMHY TEKCTOBOH CTPOKHU (B CMMBOJIaX) MOXKHO, BbI3BaB MeTO/ length() u3s
TEKCTOBOTO 0OBEKTA, B KOTOPOM COZIEPKITCS TekeT. Harpumep, ecm str siBiisietcst 00b-
€KTOM KJjiacca String, To onpeesuTh JJIMHY TeKCTOBOI CTPOKH, Ha KOTOPYIO CChLIAETCS
00BeKTHAs TepeMeHHasT str, MOJKHO KOMaHI0# str. length (). [Ipryem MOCKOIbKY TeK-
CTOBBIE JIUTEPAJIBI PEATTU3YIOTCS KaK 0OBEKTHI KIacca String, MeTos length() MOXHO
BBI3BIBATh U3 TEKCTOBBLIX JINTEPAJIOB. B 3TOM CcMbICe BIIOJIHE KOPPEKTHOM SABJIsETCS,
HarpuMep, KoMauza "Aseik Java".length() (3HaueHUe BhIpAKEHUS PABHO 9).

Mpbi yske 3HaeM, 4TO 13 6a30BBIX OTEPAIUH 0 OTHOIIEHUO K TEKCTOBBIM CTPOKAM MOKHO
IPUMEHSITH OIIePAIIMIO CI0KeHMs (¢ orepatopoM +). ITpu c105KeHN TEKCTOBBIX 00bEKTOB
BBITIOJTHsIETCS OObeIHeHe (KOHKATEHAIHS ) COOTBETCTBYOIINX TEKCTOBBIX 3HAUCHHUIA,

noaPOBHOCTHU

TeKCTOBbIi 06BEKT U3MEHUTL Hesb3si. [03TOMyY KOr[la CKMaZbiBAlOTCS ABa TEKCTOBbIX
06beKTa, B IENCTBUTENIbHOCTU CO3AETCS HOBbIV O6BEKT U TEKCT B 3TOM HOBOM 06beKTe
dopMUpyeTcst KOHKaTeHaUMeN UCXOAHbBIX TEKCTOBbLIX CTPOK.

Ecau B komMaHze coKeHUss OUH ONepaH]l TEKCTOBBIH, a IPYTOif OTHOCUTCS K HETeK-
CTOBOMY THUIYy (HalpUMep, YMCJO0), TO BBITIOJHIETCS aBTOMATHYECKOE MPUBEACHIE
K TekcToBOMY (hopmary (mipeobpasoBanue B 00bekT THIa String). IIpu atom MoryT
BO3HUKATH JJOBOJIbHO HeOXKU/laHHble cuTyannu. Hanpumep, 3HaueHneM BbIpakeHN st
"Yncno Tpu: "+1+2 gBjseTcs TeKCT "Yucno Tpu: 12", IIpmumna kpoercs B crocobe
BBIYMCJIeHMs BbIpaxkeHus. [IockosibKy B HEM, KpoMe JIBYX YMCJIOBBIX ONEPaH/IOB 1 1 2,
MPUCYTCTBYET ellle M TeKCTOBBIM omepany "Yncno Tpu: ", IpUYeM B BBIPAKEHUU OH
UJIeT TIEPBBIM (2 BbIPAsKeHUe BIUNCIISIETCS CJIeBa HATIPABO ), TO K TEKCTY "Yucno Tpu: "
nobasnsercsa (yTeM 00beJUHEHNs CTPOK ) TEKCTOBOE 3HAUEHUE "1", [TOCIIE Yero K IOy -
YEHHOMY TEKCTY 00aBJISIETCST TEKCTOBOE 3HaueHue "2". YToObI MPeI0TBPATUTD TAKOE
9K30THYECKOe CJI0KeHNe, BMECTO ITPHBeIeHHOH BbIlle KOMaH/IbI CJIe/lyeT UCII0Ib30BaTh
UHCTPYKIMIO "Yucno Tpu: "+(1+2). 37ech ¢ TTOMOIIBIO CKOOOK M3MEeHeH IOPAIOK BbI-
YUCJIEHUA BbIPAKEHUA: CHavasla BhIYMC/IAETCS CyMMa YKCeL, a YKe II0C/Ie 9TOro 10y~
YeHHOE YHICJI0 TPeobpasyercs: B TEKCTOBbIH (hopMaT. B pesysbrare mosrydaercst TEKCT

"Yucno Tpu: 3".
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HA 3AMETKY

K TeKCTY MOXHO Np16aBNsATh HE TOMbKO TEKCT UM YMCNO, HO U O6bEKTbI, B TOM YnC/e

x KNaccoB, onpeaeneHHbIX nosb3osaTesneM. Mpasuia npeobpasoBaHus 06beKTa B TEK-
CTOBbIN hOPMAT OMpPeaenaTcsa METOAOM toString (). B cuny 0coboit BaKHOCTM 3TOro
METoAa PacCMOTPUM Ero OTAENbHO.

MeTtog toString()

A sTOT TIaIaK BCe BpeEMA IOBOPUT Ha A3bIKAX,
TIPOAOJIKEHUA KOTOPBIX HE 3HAET.

us k/¢p «Kun-0sa-osa»

Meton toString() ompenesieH B Kiacce Object, HAXOAAIIEMCsT HA BEPIIMHE Nepapxun
Ks1accoB Java (910 oOumii cynepkiace Java). MeToi BbI3bIBAETCS 110 YMOJIYAHUIO TIPU
npeobpasoBaHuy 0ObeKTa K TEKCTOBOMY (hopMaTy cieayionmm oopasom. Ecin ceblika
Ha 0OBEKT YKa3aHa B BBIPAKEHUH, B KOTOPOM B COOTBETCTBYIOIIEM MECTE JIOJIKEH OBITh
TeKCT (HarpuMep, 00bEKT Mepeia apryMeHTOM MeTOy println() wim K 0ObEKTY Mpu-
GaBJISIETCSI TEKCTOBOE 3HAUEHME), TO U3 OOBEKTA AaBTOMATHYECKHU BBI3BIBACTCS METO]
toString(). MeToa Bo3BpaImaeT TeKCTOBOE 3HAUCHNE, KOTOPOE UCTIOJIB3YETCS BMECTO
CChLIKM Ha 00bekT. B kiacce Object Meron toString() omnpejeseH Tak, 4TO Pe3yJib-
TATOM SIBJISIETCSI TEKCTOBAsI CTPOKA € Ha3BaHUEM KJjacca OOBEKTa U JOTOJHUTEIBHBIM
TeXHUYECKUM KOA0M (TO ecTh cTpoKa HenH(pOpMaTUBHA U B OOJBIIMHCTBE CJyYyaeB
JUIST ICTIOJTh30BaHMs He TonuTest). OHako MeToj toString() MOKHO TIepeoIpe/essaTh,
U B OOJIbIIMHCTBE OMOIMOTEYHBIX KJIACCOB HTO CENaHO TAK, YTO METO/ BO3BPAILAET [10-
JiesHyto nHbopmaiuio 06 0obekTe. B Kiiaccax, KOTOpbIe CO3AI0TCS B TIPOTPAMME, TAKIKE
MOJKHO IIEPEOIIpesie/InTb METO toString().

[l nepeonpenesienyst toString() METO/ IIPOCTO OIKUCHIBAETCS B Kiacce. MeTos pe3yJib-
TATOM BO3BPAIIAET CCHLIKY KJIacca String u He MMeeT apryMeHToB. B onrcanuu meroza
ucnosb3yercst cnerudukarop gocryna public (nuctunr 8.2).

Jinctunr 8.2. NepeonpeneneHme metoaa toString()

// Knacc:
class MyClass{
// Nona knacca:
String name;
int code;
char symb;
// KoHcTpykTop:
MyClass(String name,int code,char symb){
this.name=name;
this.code=code;
this.symb=symb;
}

// Nepeonpepenenve metoga toString():
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public String toString(){
String res="Wma: "+name+"\n";
res+="Yucno: "+code+"\n";
res+="CumBon: "+symb;
return res;
}
¥

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){

// Co3paHune obbekTa:
MyClass A=new MyClass("MepBbiii",100, 'A");
// ABTOMaTuMyeckuii BbI3OB MeToga toString():
System.out.println(A);
// Co3paHune obbekTa:
MyClass B=new MyClass("BTopoi",200, 'B");
// ABTOMaTuyeckuii BbI3OB MeToga toString():
String str="Co3paH HoBbIi 06beKT\n"+B;
// TMpoBepka pe3ynbTaTa:
System.out.println(str);

B mporpamme onmchiBaeTcst Kiace MyClass ¢ TpeMst TOJIIMU: TEKCTOBBIM name, T[eJI0UNC-
JIEHHBIM code U CHMMBOJIBHBIM symb. ¥ KOHCTPYKTOpa Kjacca TpU apryMeHTa, KOTOpble
OTIpEIENISTIOT 3HAUEH s 1oJieid. Takske B Kiacce niepeornpenesien Meto/i toString(). [Ipu
BBI3OBE MeTo/Ia (POPMUPYETCS TEKCTOBASI CTPOKA, KOTOPAs COAEPKUT UH(MOPMAITUIO
0 3HAYEHUAX 10J1eil 00beKTa (M3 KOTOPOro BbidbiBaercsa Metos). [Tocsie Toro Kak crpoka
cchopmupoBaHa, oHa BO3BPAIIAETCS B KAUeCTBE Pe3yJibraTa MeTo/1a.

B riiaBHOM MeToOz€e IporpaMmbl co3aercss 0ObeKT A Kiacca MyClass. 3aTeM CChLIKa
Ha OODBEKT Iepejaercs apryMeHToM MeToJy println() (peub o KoMaHze System.
out. println(A)). B aTtom ciyyae aBTOMaTU4ecKu u3 00DbEKTa A BBI3bIBAETCA METOJL
toString(), a TEKCTOBBIN Pe3yJIbTaT, KOTOPBI BO3BpAIaeT METO/I, TIePEIaeTCss BMECTO
CCBLJIKU A apIyMEHTOM MeToay println().

Ee oaun 06bexT kiacca MyClass (pedb 06 obbekTe B) MCIIOJIb3YETCST KaK OTlePaH/|
B BbIpakeHUM "Co3AaH HOBbI 06bekT\Nn"+B, KOTOPOE B KaueCTBe 3HAYEHUS IIPUCBau-
BaeTCsl TEKCTOBOI TIePEMEHHON str. DTO TakyKe MPUMeEpP CUTYalllH, KOTr/la U3 o0ObeKTa
aBTOMATHUYECKU BBI3bIBaeTCS MeTO toString(). B nuTore BMecTo CChIIKM Ha 00BEKT B
HCIIOJIb3YETCS TEKCTOBOE 3HAYeHUe, BhIYUCIEHHOE IIPU BbI30OBE U3 o0ObeKTa B MeToja
toString(). Pesysbrar BbITioJIHEHUS TTPOrPAMMBbI UMeeT TaKOW BUJT:

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 JIMCTUHra 8.2)

Uma: Mepsblii

Yucno: 100

CumBon: A

Co3AaH HOBbli 06bEKT
Uma: BTopoi

Yucno: 200

CumBon: B
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ITepeomnipenenienne Metosia toString() — oueHb yA0OHBIN TIPHEM, KOTOPBIH HE TOJBKO
TIO3BOJISIET 9KOHOMUTD YCUIHS TTPU 0TOOpaskeHun uHbopManui 06 00beKTax, HO U CO3-
JlaBaTh KOMITAKTHBIE U TTPOLYKTUBHbBIE TIPOTPAMMBI.

ba3oBble onepalyumu C TEKCTOM

— I[a, KaK 9KCIIEPpUMEHT 3TO MHTEPECHO.
Ho kaxkoe IIPpaKTU4Y€eCKOe HpI/IMeHeHI/Ie?

— Tocrionn, mmenHo ipakTUyeckoe!

us /¢ «llpuxmouenus Illeproxa Xoamca
u doxkmopa Bamcona»

Konxarenaius (00beanHeHNE ) TEKCTOBBIX CTPOK — JAJIEKO HE eIMHCTBEHHAS Ollepalius,
KOTOPYIO MOKHO BBITIOJTHSITH C TEKCTOM. MBI, HarpuMep, y>ke 3HaeM, 4TO JIJINHY TeKCTa
(KOJIM4YecTBO CUMBOJIOB B TEKCTE ) MOKHO Y3HATD C TOMOIIBIO MeTo/1a length (), KOTOPBII
BBI3BIBACTCSI M3 TEKCTOBOTO 00beKTa. [T0TyunTh 3HAUEHIE CUMBOJIA B TEKCTE TIO3BOJISIET
MeTOJI charAt (). ApryMeHTOM METOJTY TiepelaeTCst MHIEKC CUMBOJIA B TEKCTe (MHEKCa-
I¥s], KaK U B MACCUBE, HAUMHAETCS ¢ HyJIsT). JIJ1st mpeoOpasoBaHust TEKCTa B CHMBOJIbHBIIL
MacCCUB UCII0JIb3yeTCa MeTo/] toCharArray ().

HA 3AMETKY

30€ech elle pa3 yMeCTHO HarnoMHUTb, YTO 06bEKTBI Kflacca String OTHOCATCS K HEUs-

X MeHSIeMbIM. Takoi 06bEKT MOC/e CO3AaHNUA U3MEHUTbL Henb3s. [o3ToMy Bce METOfb
3 Knacca String He U3MeHSIIOT 06bEKT, U3 KOTOPOro Bbi3bIBAOTCA. Hanpumep, MeToa
toCharArray () He A€NaeT U3 TEKCTa CUMBOJIbHbIN MacCc1B: 3TOT METOZ NpY Bbi30BE U3
TEKCTOBOro 06bekTa POpMUPYET MACCMB, COCTAB/EHHbIN 13 BYKB TEKCTA, M BO3BpaLLaeT
CCbI/IKY Ha 3TOT MaccuB B KauyecTBe pesyfbTaTa.

Ecirit 3 TekcTOBOTO 06BEKTA BBI3BATh METOJL getBytes () Ge3 apryMeHTOB, TO MbI TIOJTY-
YUM MaCCUB U3 byte-3HaueHU ¢ KOJIaM1 CUMBOJIOB U3 TEKCTOBOI CTPOKHU (OIPe/esIsieTCst
00BEKTOM, U3 KOTOPOTO BBI3HIBAECTCSA METO/L).

Mertoz getChars() He Bo3BpalaeT pe3yJibTaT U UCIOIb3YeTC /i 3alOJTHEHUS CUM-
BOJIHOTO MaccuBa OyKBaMU M3 TeKCTa. Y MeTOja YeThipe aprymeHTa. [lepBbiii apry-
MEHT — 3TO NH/IEKC, HAUMHAsI C KOTOPOT'O BBITIOJHETCS] CAMThIBaHNe CUMBOJIOB. BTopoit
apryMeHT — 3TO MH/IEKC 11epBOr0 CUMBOJIA, KOTOPBIN He BKJIOYaeTcsl B MacCUB. TpeTuit
apryMeHT MeTo/la — CChIIIKA Ha MaCcCHB, KOTOPBIN 3aII0JIHETCSI CUMBOJIaMU. UeTBepThiii
apTyMEHT OTIpe/iesiieT NHEKC 2JIEMEHTa B MacCUBE, HAYMHAS ¢ KOTOPOTO CUMBOJIBI U3
TeKCTa 3aIMChIBAIOTCS] B MACCHB.

He6oub1ioii mpuMep, B KOTOPOM UCIIOJIb3YIOTCS IaHHbIE METO/IbI, IPEACTABJIEH B JINC-
TuHre 8.3.
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NucTtunr 8.3. Ba3oBblie onepauumn ¢ TEKCTOM

import java.util.Arrays;
class Demo{
public static void main(String[] args){
// TekcToBaa cTpoka:
String str="Mporpammupyem Ha Java";
// CWMBONbHbIA MaccuB:
char[] symbs=new char[12];
// 3anonHeHue maccuBa:
"W3y4aem Pascal".getChars(0,8,symbs,0);
str.getChars(str.length()-4,str.length(),symbs,8);
// TpoBepka COAEPXMMOro MaccuBa:
System.out.println(symbs);
// OTobpaxeHue CTpokM B ObpaTHOM nopapake:
for(int k=str.length()-1;k>=0;k--){
System.out.print("|"+str.charAt(k));
}
System.out.println("|");
// TepemeHHaa MaccuBa:
byte[] nums;
// MaccuB C KoAamMu CUMBOJIOB:
nums="Java".getBytes();
System.out.println(Arrays.toString(nums));
// Co3pmaHue MaccuBa Ha OCHOBe TekcTa:
symbs="Java".toCharArray();
// OTobpaxeHue coAepXuMOro Maccuea:
System.out.println(Arrays.toString(symbs));

PeSy.III)TaT BbITTOJTHEHUA ITPOIrPpaMMbl ITOKa3aH HUIKE:

Pe3ynbTaT BbINOMIHEHUA NporpamMMmbl (M3 iMcTuHra 8.3)

M3y4aem Java

lalvlal3| [alu| [mlely|plulm|m|alp|rlolp|n]|
[74, 97, 118, 97]

[JJ aJ VJ a]

B mporpamme co3zmaeTcs TekcToBas CTPOKa str co 3HaUeHUEM "lMporpammupy -
em Ha Java". Taxke cosmaeTcs CUMBOJBHBIM MaccUB symbs u3 12 anemenToB. Co-
JepsKUMoe MaccuBa (popmMupyercs AByMs KoMaHmamu. Komania "Usydaem Pascal".
getChars(0,8,symbs,0) n3 Tekcta "M3y4aem Pascal" CYUTBHIBAET CUMBOJIBI C WH/ICK-
CaM¥ OT @ 10 7 BKJIIOYMTEJIHHO M 3aIIMUCBIBACT B MACCUB Symbs, HAaYMHAA C TMO3UIUNA
¢ magekcoM 0. Komanzga str.getChars(str.length()-4,str.length(),symbs,8) us
TEKCTOBOU CTPOKM str CUMTHIBAET CIMBOJBI, HAUMHAS C CUMBOJIA C UHAEKCOM Str.
length()-4 W 10 KOHIIAa TEKCTOBOH CTPOKH, M 3TH CUMBOJIBI 3ATIICBIBAIOTCS B MAaCCUB
symbs, HauMHas ¢ MO3UIMN ¢ uHpekcoM 8. Cogep:kuMoe MaccuBa symbs 0ToOpasKkaercs
KOMaH/I01 System.out.println(symbs).
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HA 3AMETKY

HanomHuM, 4To ecnu MeToay println() nepefaTb apryMEHTOM CMMBOJIbHBIN MaccuB,
TO COAEPXXMMOE MaccvBa 0TOBpaXaeTcs B BUAE TEKCTA, COCTABNEHHOrO U3 31IEMEHTOB
MaccuBa.

C OMOIIIBIO OTIEPaTOPa KA COAEPKUMOE CTPOKHU str 0TOOpaskaeTcst B 0OPaTHOM T10-
psinke. [1pu 5TOM J1/1s CYUTBIBAHUST CHMBOJIOB M3 CTPOKH UCTIOJIb30BaH METOJ charAt ().

Komanzoit nums="Java" . getBytes() B lepeMEHHYIO MACCHBA NUMS 3ATTMCHIBACTCS CChLIKA
Ha CO3/IAHHBII MACCUB, KOTOPBII COJIEPKUT KOJIbI CAMBOJIOB U3 TekcTa "Java". Komanioi
symbs="Java".toCharArray() Ha ocHOBe TeKkcTa "Java" (OpPMUPYeTCs CUMBOJIbHbIN
MaCCHB, M CChIJTKA HA 3TOT MAaCCHB 3alIMChIBAETCS B IepeMeHHYyI0 symbs. [[71s1 mpoBepku
COZIEP’KUMOI0 MACCUBOB UCIIOJIb30BaH MeTO/ toString() u3 Kiacca Arrays. MeTtonom
(bopmupyeTcst TeKCTOBAA CTPOKA € COAEPSKUMbBIM MAacCHBa (3IEMEHTDI 3aKJII0UEHBI B KBa-
JIpaTHbIE CKOOKY U Pa3/ieJIeHbI 3aIISITHIMN ).

CpaBHeHMe TEKCTOBbIX CTPOK

Kaxoe riry6okoe IIpOHUKHOBEHHE B CyTh Belleii!
Bripouewm, mpuHIT Bceria 0ueHb TOHKO aHATN3H-
POBAJ CaMyTO CJIOKHYIO CUTYAITHIO.

u3 /P <«Ilpuxmouenus npunya Oropusenss

ITpu pabote ¢ TEKCTOM HEPEAKO BO3HUKAET HEOOXOAUMOCTh CPABHUTH PAa3HBIE TEKCTO-
Bble CTPOKM Ha NpeaMeT coBIajieHns. VIcnonb3yoT B 3TOM ciydae MeTo/bl equals()
1 equalsIgnoreCase(). PasHnia Mexay MeTolaMi COCTOUT B TOM, YTO TIEPBBINT METO/T
CpaBHUBAET CTPOKH C yUETOM COCTOSTHUS PETUCTPA, @ BTOPOI COCTOSIHUE PernucTpa UTHO-
pupyet. Meton equals () Bo3BpalliaeT B KauecTBe 3HAUeHUSI true, eCJIu CTPOKU COCTOSIT
13 OJIMHAKOBBIX CMMBOJIOB, Pa3MellleHHbIX Ha OJIMHAKOBBIX MMO3UINIX B TekcTe. [Ipn
HTOM CTPOYHAS U MPOIUCHAS OYKBbI MHTEPIPETUPYIOTCS KaK PasHble CUMBOJIBL. Ecin
MTOJTHOTO COBIIQ/IEHN HET, TO B KaUecTBe pe3yJibTaTa MeTO/I0OM BO3BPAllaeTcsl 3HaueHne
false. Meto equalsIgnoreCase() NPy CPaBHEHUH TEKCTOB MHTEPIIPETUPYET CTPOUHYIO
U TIPOTIMCHYO0 OYKBBI KaK OJIMH U TOT jKe CUMBOJL. KasK/[bIil 13 YIIOMSIHYTBIX METO/IOB BbI-
3BIBAETCSI U3 TEKCTOBOTO 0OBEKTA, APTYMEHTOM METO/[Y MEPEIAETCS] APYTOil TEKCTOBBII
00BEKT. ITO UMEHHO Te 0OBEKTBI, TEKCT M3 KOTOPBIX CPABHUBAETCSI METOIAMUL

noaPOBHOCTHU

OnepaTopbl «PaBHO» == U «HE PaBHO» != AN CPaBHEHWSI TEKCTOBbIX 3HAYEHUI He
UCMoMb3yoTcA. TOUHEE, 3TU OrnepaTopskl (hOpManbHO 3aeCTBOBaTh MOXXHO, OAHAKO
pe3ynbTaT 6yAeT HECKOMbKO HEOXMAAHHbIM.
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Mpeanonoxmm, HeobXoAMMO CpaBHUTb TEKCTOBblE CTPOKM A M B (06bekTHble nmepe-
MeHHble 06bsiBNEHbl KaK OTHOCALMECS K TUMY String M UM NPUCBOEHbI 3HAYeHUs).
Ecnu ans cpaBHeHMs UCMOSb30BaTh KOMaHAy A==B unu A!=B, TO CpaBHMBaTbCA ByayT
3HayeHust 06BEKTHBIX NEPEMEHHbIX A U B, @ HE «TEKCTOBOE COAEPXKMMOe» O6bEKTOB,
Ha KOTOpble 3TV NepeMeHHble CCbIATCA. 3HaUYEeHUAMN NePEMEHHBIX A 1 B SBNSKOTCA
afpeca COOTBETCTBYIOLMX 06BLEKTOB. [103TOMY pe3ynbTaToM BblpaXKeHus A==B SBnS-
€TCs 3HayeHue true, ecv NepemMeHHble A U B CCbINAlOTCS Ha OAMH U TOT Xe 06bekT.
Ecnu >xe nepeMeHHble CCbINaloTCs Ha pasHble 06BbeKTbl, 3HAaYEHWE BblpaXKeHWs paBHO
false. [p1 3TOM pasHble 06bEKTLI MOrYT COAEPXKATb OAMHAKOBbIE TEKCTOBbIE 3HAYEHMS.

B sucrunre 8.4 mpuBeneH npuMep IPOrpaMMbl, B KOTOPOIi BBITIOJHAETCA CPaBHEHUE

TEKCTOBBIX OOBEKTOB.

Jinctunr 8.4. CpaBHEHNE TEKCTOBbIX CTPOK

class Demo{

public static void main(String[] args){
A="Java";

B=new String("Java");
C="Java";

D="JAVA";

String
String
String
String

System.
System.
System.
System.
System.
System.

)5

PeSy.TII)TaT BbIIIOJIHEHUA ITPOTrPaMMbl UMEET C]IeﬂyIOLL[I/II'jl BUI:

out

out

out

.println("A.equals(B): "+A.equals(B));
out.
.println("A.equals(C): "+A.equals(C));
out.
.println("A.equals(D): "+A.equals(D));
out.
"A.equalsIgnoreCase(D): "+A.equalsIgnoreCase(D)

println("A==B: "+(A==B));
println("A==C: "+(A==C));

println(

Pe3ynbTaT BbiNOJIHEHUS NPOrpaMMbl (M3 INCTUHra 8.4)

A.equals(B): true

==B: false

A.equals(C): true

==C: true

A.equals(D): false
A.equalsIgnoreCase(D): true

B mporpamme 00BABIAIOTCS YyeTbhIpe TEKCTOBBIE IlepeMenHbie A, B, C 1 D. [lepemennbiM A
1 C B KauecTBe 3HAYEHUS IIPUCBAUBaeTCsl TEKCTOBBIN uTepant "Java". [lepemennoii D
IpUCBaMBaeTCs JIuTepaa "JAVA". A mepeMenHast B ccblaaercs Ha 00beKT, KOTOPbII
CO3/IaeTcsl BBI30BOM KOHCTPYKTOPA KJjacca String ¢ nepesadeil apryMeHTOM JIUTepasia
"Java". Takum 0Opasom, mepeMeHHble A, B 1 C CChLIAIOTCS Ha OOBEKTHI ¢ TEKCTOM "Java".

ITepemennas D ccbliaeTcst Ha 0ObEKT ¢ TEKCTOM "JAVA".
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[anee nyig cpaBHEeHNA 3HAYCHUN TTEPEMEHHBIX A, B, C 11 D UCTIONB3YIOTCA METOBI equals (),
equalsIgnoreCase() U oneparop «paBHO» ==. Pe3yibTaThl CpaBHEHUH, TyMaeTcs, To-
HSATHBI. XO04eTcst 00paTuTh BHUMAHUE JINIIb HA JIBa 0OCTOSITENbCTBA. Pe3ynpratom
BbIpaKeHus1 A==C gBJIsI€TCs 3HaUeHle true, ITIOCKOJbKY IIepeMEHHBIM A 1 C 3HaUueHUEM
MPUCBAUBAJICS OJIVH ¥ TOT Ke JiuTepas "Java", peaM30BaHHbIA OJHUM U TE€M Ke 00b-
eKTOM (13-32 pabOThI CUCTEMBI ONITUMU3AIK PecypcoB). IloaTomy miepeMeHHbBIE A U C
CCBLIAIOTCS HA OJIUH ¥ TOT K€ TEKCTOBBII OOBEKT. A BOT PE3yJIBTATOM BHIPAKEHUST A==
aBisercs 3Hadenne false. [Ipuunna B TOM, 4T0 00BEKT, Ha KOTOPBII CChLIAETCS Tepe-
MeHHas B, co3/iaBajics He IprcBanBaHUeEM JUTepaa, a repejiadeil auTepaga apryMeHTOM
KOHCTPYKTOPY KJjiacca String. B TakoM ciiydae co3aeTcst HOBbIil OOBEKT.

NMonck CMMBOJIOB U NOACTPOK B TEKCTe

31ech ObLIN JIOAN, 1 I UX Haly!

u3 k/¢ «4apodeu»

Eme O/lHa paCIIpOCTpaHEHHad 3aJada CBA3aHa C IOMCKOM IIOACTPOKH MJIM CUMBOJIA
B TekcTe. Ecaim MbI IIPOCTO XOTUM BBIACHUTD, COAECPKUTCA JIN IIOJICTPOKA B KaKOM-
1mbo TEKCTE, TO N3 COOTBETCTBYIOIETO 00bEKTa BBI3bIBAETCS METO/] contains(), a nuc-
KOMas IOJACTPOKaA IepelacTCsa €EMY apryMEHTOM. Metop BO3BpalllaeT 3HaueHue true,
€CJIN IIOACTPOKa €CTb B TEKCTE. B IIPOTUBHOM CJIy4ae BO3Bpallla€TCA 3Ha4Y€HNE false.

Ecan nac nHTEpecyeT no3uius, Ha KOTOPON TOJACTPOKA HAXOJIUTCS B TEKCTE, TO 110-
Jie3HbIMU Oy Iy T MeTo/bl indexOf () u lastIndexOf (). IIepBbIM apryMeHTOM KaKIOMY
U3 METOJIOB [IepelaeTCst CUMBOJI (3HayeHue Tria char) nian noactpoka (00beKT Kaacca
String). MoskeT yKa3bIBaTbCs U BTOPOIL Iiejiouncaennubiii apryment. OH orpejesisier
WHIEKC B CTPOKE, C KOTOPOTO HAUMHAETC TTOUCK (TouKa morcka). Metomom index0f ()
BBIITOJIHAETCA IIOMCK OT TOUYKM IIOMCKA /10 KOHIIA CTPOKH, & MeTOA0M lastIndexOf () BbI-
MTOJTHSIETCSI TOMCK OT TOUKHU TIOMCKA /10 Hauasia CTpoku. PesyssraToM Metoza index0f ()
SIBJISIETCSA MHAEKC ITePBOTO (OT TOUKHU ITOMCKA ) TIOABJIEHUS CUMBOJIA,/TIOICTPOKU B TEKCTE.
Pesynsratom metona lastIndexOf () sSBasgeTCs MHIEKC MOCaeHEro (OT TOUYKU TTOMCKA)
MOSIBJIEHNST CUMBOJIA,/TIO/ICTPOKU B TeKkcTe. Ecyin coBnajieHnil He HaljieHo (cumMBosia,/
MOJICTPOKU B TEKCTE HET), BO3BpaIaeTcs 3uaderne -1. B sucrunre 8.5 npeacrasiena
IIporpaMma, B KOTOPOU NCITOTb3YIOTCS JAHHBIE METO/IbI.

JlnctuHr 8.5. NMouck CMMBOJIOB M NOACTPOK B TEKCTE

class Demo{
public static void main(String[] args){
String str="Bcerpga cnosa obaymbiBaa 4bu-To\n"+
"Tbl BUAETb [ONXEH, 4TO 3@ HUMM CKpbITO.\n"+
"W NOMHM, YTO yMeHbe 4YTO-TO CKpbITb\n"+
"lMopoW LeHHeln yMmeHbA rosopuTb!";
System.out.println(str);
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System.out.println("str.contains(\"a\"): "+
str.contains("a"));
System.out.println("str.contains(\"b\"): "+
str.contains("bl"));
System.out.println("str.contains(\"monxen\"): "+
str.contains("pgonxen"));
System.out.println("str.contains(\"Hy\"): "+
str.contains("Hy"));
System.out.println("str.index0f(\'a\'): "+
str.index0f('a'));
System.out.println("str.lastIndexOf(\'a\"'): "+
str.lastIndexO0f('a"));
System.out.println("str.index0Of(\"To\"): "+
str.indexOf("10"));
System.out.println("str.lastIndexOf(\"To\"): "+
str.lastIndexOf("T0"));
System.out.println("str.index0f(\'a\',10): "+
str.index0f('a',10));
System.out.println("str.lastIndex0f(\'a\',10): "+
str.lastIndex0f('a',10));
System.out.println("str.index0f(\"To\",30): "+
str.index0f("10",30));
System.out.println("str.lastIndexOf(\"To\",30): "+
str.lastIndexOf("T10",30));

PeSyJIbTaT BBITTIOJTHEHUA ITPOTPAaMMBI IIPEACTAaBJICH HUKE!

Pe3ynbTaT BbiNOJIHEHUS NporpaMMbl (M3 NTUCTUHra 8.5)

Bcerga cnoBa 064yMbiBas 4bU-TO

Tbl BUAETb AOMKEH, YTO 3@ HUMM CKpbITO.
M MOMHM, YTO yMeHbe YTO-TO CKpbiTb
MopoW ueHHeln ymeHbA roBopuTb!
str.contains("a"): true
str.contains("bl"): false
str.contains("ponxen"): true
str.contains("Hy"): false
str.indexOf('a'): 5
str.lastIndexO0f('a"'): 53
str.indexO0f("T10"): 27
str.lastIndexOf("Tov): 92
str.index0f('a',10): 11
str.lastIndexOf('a',10): 5
str.indexOf("T10",30): 49
str.lastIndex0f("T0",30): 27

B nporpamme o0bsBAsIeTCS TIEpeMeHHas str Kiaacca String 1 B KauecTBe 3HAYEHUS
ITOI MepeMEeHHO TTPUCBANBAECTCH TEKCTOBBII uTepasn. COOTBETCTBYIONIEE 3HAYCHNE
orobpazaercs B 00J1aCTH BbIBOJA.
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HA 3AMETKY

MockonbKy NuTEpan A0CTaToUHO 60/bLUION, OH Pa3bUT Ha OTAESNbHbIE TEKCTOBbIE dpar-
MeHTbI. ITOroBoe TeKCTOBOE 3HaueHWe nosyyaeTcs obbeamHeHneM 3Tux hparMeHTOoB.

Jlanee ¢ momoIpio MeToZi0B contains(), index0f() u lastIndexOf() BBIUKUCISIOTCS
HEKOTOpPbIE BbIPAYKEHUSI.

HA 3AMETKY
x B ncxoaHOM TeKcTe MCronb30Banack UHCTPYKLUMA \n AN1F NePexoa Ha HOBYIO CTPOKY.

Mpu noacyeTe MO3NLMM CUMBOJIOB HaMyMe 3TOM MHCTPYKUMM TakXKe NMpUHMMaeTCs
B pacyeT — OHa 0bpabaTbiBaeTCa Kak CMMBOJT OKOHYaHUSI CTPOKM.

B cnyvasx, Korga HaM B TEKCTE HYXXHO OblI0 UCMOMb30BaTh KaBblUKKM, Mbl UX Mpes-
Baps/n 06paTHbIM criellem \.

MeToab! ans paboTbl C TEKCTOM

[Tanax manaka He 0OMaHbIBAET. ITO HEKPACUBO,
POJTHOT.

u3 k/¢p «Kun-0sa-osa»

HECMOTPH Ha TO 4TO 0OBEKTHI KJIacca Stri ng HE MOTYT U3MEHATDHCA, €CTh 11eJ1asd rpyIiia
METO/10B, KOTOPbIE ITO3BOJIAIOT Ha OCHOBE OJHOI'O TEKCTOBOT'O O6"b(3KTay IIyTeEM o6pa60T—
KN TEKCTa, CO3/1aTb leerfI TEKCTOBBIN OOBEKT. HpI/I BBI30BE METO/IA CO3/IAETCSI HOBBIN
TEKCTOBBII O6'beKT, " CCbLIJIKa Ha HETO BO3BPAlIA€TCA KaK PEe3yJIibTaT METO/1a. B ta6u. 8.1
TIpeaCcTaBJIEHbI HEKOTOPBIE METO/IbI, TTOJIE3HbIE ITPU pa60Te C TEKCTOM.

Ta6nmua 8.1. Metoabl Ansg paboTbl C TEKCTOM

MeTop OnucaHue

concat() MeTtomoM concat () BBITIOJIHSETCS 00beIMHEHNE TEKCTOBDIX CTPOK:

TECT, YKa3aHHBII apryMEeHTOM METO/1a, nobasjigercd B KOHell TeKCTOBOM
CTPOKH, U3 KOTOPOI BeI3bIBaeTcs MeTo/l. [loryuaembrii B pe3ysibrate 00b-
eINHEeHMs TeKCTOBBII 00BEKT KIacca String BO3BpalaeTcsa B Ka4ecTBe
pesyJibrata MeTozia

join() Crartuyeckuii METoJI, HCIOJIb3yEeMBbIi U151 00beIMHEHUS TEKCTOBBIX
CTPOK. Pesyiisratom MeTo/1 BO3BpallaeT TEKCTOBYIO CTPOKY, KOTOPas 110~
JydaeTcsd obbeJMHeHIeM TeKCTOBBIX apIyMEeHTOB MeTo/1a (KpoMe IepBo-
I0), ¥ pa3JieIuTe/IeM IIPU STOM ABJSAETCS TEKCT, yKa3aHHbIii epBbIM
apryMeHTOM MeTO/Ia
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Ta6bnumua 8.1 (okoHyaHue)

Metopn

OnucaHue

replace()

Merto/| 3amMeHSET CUMBOJIBI MJIN TTOJICTPOKH B TeKcTe. TeKCT, Mosry4yeHHbli
B pe3yJbTaTe 3aMeHbl, BO3BPAIAETCs pe3yibraToM Metosa. IlepBpiM ap-
TYMEHTOM TIepe/iaeTcsl CUMBOJI (TIOJICTPOKA), KOTOPBIH (KOTOPYIO) HY’KHO
3aMEHHUTh. BTOPBIM apryMeHTOM TiepesiaeTcst CUMBOJI (TIOZICTPOKA), HA
KOTOPBIH (KOTOPYIO) BBITIOJIHSIETCS 3aMeHa

split()

MeTo10M BO3BPALIAETCS TEKCTOBbIIL MACCHB. DJIEMEHTbI MACCHUBA IOy -
YalOTCs B pe3yJibTaTe pasOMBKM HA TEKCTOBbIE (DParMeHThI HCXOAHOIO
TekcTa (M3 KOTOPOTO BBI3BIBAETCSI METOL). API'YyMEHTOM METO/LY TIepe-
JTaeTCs TEKCT, OMPEICTSIONINI PasaeIuTeb (CIyKUT MHANKATOPOM JIJISt
pasbusky Texcra Ha 6,10k1 ). C IIOMONIBIO BTOPOTO HEJTOYHCIEHHOTO
apryMeHTa MOKHO OIPaHIMYKUTh KOJIMYECTBO OJIOKOB, HA KOTOPbIE Pa3-
OuBaeTcs TEKCT

substring()

Merto/iom substring() B KauecTBe pe3yJibTaTa BO3BPAIIAETCS TEKCTOBAs
mozicTpoka (0OBEKT Kiaacca String) CTPOKH, U3 KOTOPOIT BBI3BIBAETCST
MeToJ. ApTyMeHTaMI MeTO/[a YKa3bIBAIOT MH/EKC Hauasla MOJACTPOKH

B CTPOKE ¥ MHJIEKC II€PBOTO He BXOJAIIEro B OJCTPOKY CUMBOJIA CTPOKH.
MOo3KHO yKa3bIBaTh TOJIBKO IIEPBBIi apryMeHT (B TAKOM CJrydae IIo/ICTPO-
Ka U3BJIEKAETCA JI0 KOHIIA TEKCTa)

toLowerCase()

MertonioMm toLowerCase() B KauecTBe pe3yJibTaTa BO3BPAIIAETCs TEKCTO-
Bast cTpoka (00BEKT KJacca String), KOTopast IOJIyYaeTcs U3 UCXOMHON
cTpoKH (U3 KOTOPOil BHI3BIBAETCSI METOJL) TIEPEBOJIOM BCeX OYKB B HUK-
Huii peructp (Bce OyKBbI MajieHbKUE ). MeTos apryMeHTOB He UMeeT

toUppercCase() MeTtonoMm toUpperCase() B KauecTBe pe3yJbTaTa BO3BPAIIAETCST TEKCTO-
Bast cTpoka (0OBEKT Kiacca String), KOTopast OJIydaeTcs U3 MCXOHOM
CTpoKM (U3 KOTOPOIii BHI3BIBAETCSI METOJL) TIEPEBOJIOM BCEX OYKB B BEPX-
Huii peructp (Bce OykBbI GoJbinne). MeTos apryMeHTOB He uMeeT

trim() Pesysisratom MeTozia trim() BO3BpAIAETCs CCLIKA HA TEKCTOBBIN 00b-

€KT, KOTOPBII [10JIy4aeTcst U3 KCXO/HOTO TeKCTa (13 KOTOPOTO BbI3bIBa-
€TCst MEeTOJ1) yIaJleHeM HaualbHbIX 1 KOHEYHBIX 11po6esioB. Meton He
“MeeT apryMeHTOB

[TpuMepsl NCTIOIB30BAHUS EPEUNCTEHHBIX METOJIOB JIJIst 00PabOTKU TEKCTA MPEICTaB-
JieHbl B iporpamme (JiucTuHT 8.6).

JinctuHr 8.6. 06paboTka TekcTa BCTPOEHHbIMU MeToAaMU

class Demo{

public static void main(String[] args){
// TekcToBaa cTpoka:

String str="

Mporpammmpyem Ha C++

El

System.out.println("str: "+str);
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// YAaneHne HayaNbHbIX W KOHEYHbIX Mpobesios:

str=str.trim();

System.out.println("str: "+str);

String A,B,C,D,E,F;

// V3Bne4eHne noacTpOKM:

A=str.substring(3,8);

System.out.println("A: "+A);

// ObbeanHeHue CTpOK:

B=str.concat(" u Java");

System.out.println("B: "+B);

// 3amMeHa CUMBOJIOB:

C=B.replace(‘ ,'_");

System.out.println("C: "+C);

// TNepeBof B HWXHWWA perucTp:

D=B.toLowerCase();

System.out.println("D: "+D);

// TNepeBon B BEpXHWW perucTp:

E=B.toUpperCase();

System.out.println("E: "+E);

// ObbeAnHeHWe TEeKCTOBbIX CTPOK:

F=String.join("+","oann","aBa","tpu");

System.out.println("F: "+F);

// Pa36buBka TekcTa Ha 6/I0KKu:

String[] txt=B.split(" ");

for(int k=0;k<txt.length;k++){
System.out.print("|"+txt[k]);

¥

System.out.println("|");

Huxe mokasaHo, Kak BBITJISIIAT Pe3yJIbTaT BHITTOJTHEHUS TPOTPAMMObI:

Pe3ynbTaTt BbINO/MIHEHUS NPOrpaMMbl (M3 IMCTUHTra 8.6)
str: Mporpammupyem Ha C++

str: MNporpammupyem Ha C++

A: rpamm

B: Mporpammumpyem Ha C++ u Java

C: Mporpammupyem_Ha_C++_u_Java

D: nporpammupyem Ha c++ M java

E: MPOrPAMMAPYEM HA C++ W JAVA

F: oauH+aBa+Tpu

|Mporpammupyem|Ha|C++|un|Javal|

B niporpamme 00bgBIISIeTCS TEKCTOBAS [lepeMeHHas str co 3HaueHnueM " TNporpamMmmpyem
Ha C++ ". B 9TOM 3HaueHuy — JABOMHON HAYaJbHbII M JABONHON KOHEYHBIH IIPOOEIIDL.
Komannoit str=str.trim() st Hp06eJII>I B HayaJie 1 KOHIle CTPOKHU yAAJIAI0TC. Mt
MUCIIOJIb3YEM ellle HECKOJbKO TEKCTOBbBIX CTPOK. Tax, komanoi A=str.subst ring(3,8)
13 TEKCTOBOW CTPOKU str M3BJEKACTCA MOACTPOKA, COCTOSIIAS U3 CUMBOJIOB C MHICK-
caMmu oT 3 710 7 BKaounTeabHo. Komanoii B=str.concat(" u Java") cosmaeTcs HOBas
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TEKCTOBAsI CTPOKA, KOTOPAs MOJIydaeTcst OObeIMHEHNEM TEKCTa U3 MePEMEHHON str
1 JuTepadta, IepeJaHHOToO apryMeHToOM MeToy concat(). IIpu BbIosiHEHN KOMaH/IbI
C=B.replace(' ','_') HOBag CTPOKa CO3AETCH TaK: B TEKCTE U3 CTPOKHU B 1PoOEIbl
3aMEHSIIOTCS] CUMBOJIAMU TTojTuepkuBanust. [Ipu Be3oBe MeToj1a toLowerCase () 13 00b-
ekTa B (komaHia D=B.toLowerCase()) moJjiydaeM Takyio ke CTPOKY, HO COCTOSIIIYIO U3
MasieHbKUX OYKB. UTOOBI OJIYUUTH CTPOKY, COCTOSIIIYTO U3 OOIBIINX GYKB, HCTIOJIB3YEM
UHCTPYKIMIO E=B. toUppercCase().

Komanpga F=String.join("+","oaun","aBa","Tpu") CO3/1a€T TEKCTOBYIO CTPOKY 00b-
eINHEeHEM apryMEHTOB "oanH", "ABa" M "Tpu" CcTaTUYECKOro MeTo/a join(), mpuyemM
B KaueCTBe Pa3jIeJINTeJIs UCTIOIb3YeTCs TePBBIN apTyMeHT "+".

ITpu BbIOIHEHNY KOMaH/bI String[ ] txt=B.split(" ") TeKCT U3 CTPOKK B pasbuBaercs
Ha 6;10ku. Pazaenuresnem spistercs mpobest (apryMeHT Metoa split()). VI3 TeKeToBhIX
6JI0KOB (hOPMUPYETCsI TEKCTOBBIN MACCHB, ¥ CChLJIKA HA HETO BO3BPAIIACTCSI PE3YIBTATOM
MeToja split() (W 3ammchIBaeTCsT B MEPEMEHHYIO txt). 3aTeM cofepKUMOe MacCHuBa
oToOpaskaeTcst B 00JIaCTH BBIBOJIA, [JIsI U€TO MCIIOIB3YETCS OTIEPaTOP IIHKJIA.

dopMaTUPOBAHHbIN TEKCT

— A 4eM OHM JIPYT OT JIpyra OTJIMYa0TC?

— Toruro, mansronnk, CKpumad? 3eTeHbll 1IBET
OT OPAHKEBOTr0 OTJINYUTD HEe MOKEIIh?

u3 k/¢p «Kun-0sa-osa»

B kmacce Strin g eCcThb craTuueckuii Meto; format (), C IOMOIIbIO KOTOPOTO MOKHO CO3/1a-
BaThb (:bopMaTHPOBaHHbIe TEeKCTOBBIE CTPOKU. Peub UET O TEKCTOBBIX CTPOKAX, B KOTOPBIX
HUCIIOJIb3YIOTCS OlIpe/esIeHHbIe IIPaBuia It OTO6pa>KeHI/I${ JAHHBIX Pa3HOTO TUIIA.

[TepBbiM aprymenTom MeTo/ly format () mepeaeTcs cmpoka opmMamuposaniis, KoTopast
COJICPIKUT CelMaIbHbIe UHCMPYKYyuU Gopmamuposanus. Ilpoune apryMeHnTsl MeTo/1a
format() — 2T0 3HaYEHU:, KOTOPBIE MTOJCTABJISAIOTCSA BMECTO HHCTPYKINI (hopMaTHpO-
BaHM TP (POPMUPOBAHUH TEKCTOBOI cTpoKU. DakTHIecKN MHCTPYKIINU (hOPMATHPOBA-
HUST OTIPEJIETISIOT, B KaKoM Buyte (1 hopmaTte ) IaHHbie Oy T HHKATICY TMPOBAHbI B TEK-
cToByto cTpoKy. Hampumep, nnctpykimeit String. format("Yucno: %7.3f",1.23456)
CO3/IaeTcs TEKCTOBast CTpoka "Yncno: 1,235". [louemy tak? Crpoka popmupyercs
caexytonmm oo6pasoM. B TekceT "Yncno: %7.3f" BMECTO MHCTPYKIUK (hOPMATHPOBAHMUSI
%7 .3f BcTaBisgeTcs 3HaUYeHue 1.23456. B uHCTpYKIUK %7 . 3f CUMBOJ % SIBIISIETCS TIPH-
3HAKOM Hayasia MHCTPYKIMKU (hopMaTupoBanus. CUMBOJ f 03HAYAET, YTO B COOTBETCTBY-
I011lee MECTO BCTaBJIsIeTcs JAelicTBUTeIbHOE yncso. [lndpa 7 o3navaet, 4To 1o/ 3T0 YnNCI0
BBIJIEJISIETCS He MEHee CeMY MO3UIIHIA, a 1iidpa 3 TT0cIe TOUKH 03HAYAET, YTO B APOOHOI
4acTH 0TOGPAKAETCS TPH U PBLL.
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noAPOBHOCTHU

@ XoTs feicTBUTENbHbIE NITEpasibl BBOASTCS C TOUKON B KaYeCTBE AECSTULMHOIO pasaenu-

Tens, HEKOTOpble METOAbI, B COOTBETCTBUM C NTOKaNIbHbIMU HACTPOVKaMu, BMECTO Aecsi-

TUYHOWN TOYKM OTOBpaXaIoT 3ansaTyto. ITO 3aMeyaHne OTHOCUTCS U K MeToay format ().

Ecnu 370 siBNsieTca Nnpobnemoit, To CUTyaLmto MOXHO UCMPaBUTb. B 4acTHOCTY, cambiM

NepBbIM apryMeHTOM METOZAY NMpy BbI30BE A0OCTATOYHO YKa3aTb CCbI/IKY Ha 06BbEKT Klacca

Locale, onpeaensitoLmnii flokasibHble HACTPOMKM. CCbIIKY Ha Takol 06BEKT MOXKHO Mosy-

YUTb C MOMOLLbIO OHOIO U3 CTaTUYECKMX Mosel knacca Locale. Hanpumep, UHCTPYK-

umen String.format(Locale.ENGLISH, "Yucno: %7.3f",1.23456) Bo3BpallaeTcs
TEKCTOBasi CTPOKa "Yucno: 1.235", B KOTOPOIN MCMONb3YETCs AeCSATUYHAs TOYUKa.

[IpuaTMTIBl CcO3anms cTpoku hopMaTUpoBaHusd (TOUuHee, MHCTPYKIHUH hopMaTupo-
BaHUsI, KOTOPBIE BXOJST B Hee) TOBOJBHO PasHooOPa3Hbl. MBI OCTAaHOBUMCS JIUIITD HA
KJIIOUEBBIX MOMEHTAX.

Bo-miepBbIx, cTpoka (hopMaTUPOBAHUS MOKET COJIEP:KATh HECKOJIBKO UHCTPYKITUH (hop-
MaTUPOBAHUA, BMECTO KOTOPBIX MOACTABJIAIOTCA padHble apryMeHThl MeToza format ().
B rakoM cirydae 1ocsie CUMBOJIA % yKa3blBaeTCs HOMEP apryMeHTa, KOTOPbIA BCTaBJIsAeTCs
BMECTO COOTBETCTBYTOIIEH MHCTPYKIWHU, 1 cuMBOJ $. [lncpa 1 03HaUaeT, 4TO BCTABISAETCS
TIEPBBIN APTYMEHT T0CJie CTPOKU (hOpMATHPOBAHUS, ITU(MPa 2 COOTBETCTBYET BTOPOMY
apryMeHTy, 1 Tak fasuee. Harmpumep, pe3yasratoM WHCTPYKINHU String.format("%1$3d
+%2$3d/%1$1d =%3$3d",5,30,11) aBasgeTcS TEKCTOBasg CTpoka " 5 + 30/5 = 11". B Tek-
CTOBYIO CTPOKY "%1$3d +%2$3d/%1$1d =%3$3d" BMeCTO MHCTPYKIMU %1$3d BCTABJIAETCS
NepBbIi (Tocsie CTPOoKU (GopMaTHpoBaHms ) apryMeHT 5. [Toz Hero BbIieTsieTcs He MeHee
Tpex No3uIui (dncsio 3 mepes cuMBOJIOM d). CUMBOJ d 03HAYAET, YTO BCTABJISIETCS TIETI0E
yucsao. Bmecto mHCTPYKITNYU %2$3d BCTaBIsieTCs BTOPOU apTyMeHT 30, U 110/l HeTo BbI-
JlesisieTcsl He MeHee TpeX MO3UINH (YUcso 3 nepesi CMMBOJIOM d). BmecTo nHCTpyKIun
%1$1d BCTaBJIsIeTCs TIEPBBIF apTyMeHT 5, 1 TI0J] HeTO BhIJIesIsIeTCs He MeHee O/THOM TTO3UTTNN
(uucyo 1 mepen cuMBosioM d). Hakoner, BMecTo MHCTPYKIINK %3$3d BCTaBISIETCST TPETHI
apryMeHT 11 1 MOJ] HeTO BBIZIeJISIeTCsT He MeHee TPeX MO3UIUi (11ceIo 3 Tiepes CUMBOJIOM d).

B ob1eM ciaydae nHCTPYKIA GopMaTUpOBaHus (1151 JAHHBIX Oa30BBIX TUIIOB) UMEET
TaKOW BUJL:

%[ Homep$ ] [napameTpsl] [wnpuHa][ . TOYHOCTb ] TUN

To, 4TO B KBaPATHBIX CKOOKAX, He ABIIETCsT 00s13aTebHBIM. Boobime ske TepBhiM 610~
KOM, KaK OTMEYajioCh, YKa3bIBaeTCsI HOMEP apTyMeHTa /Il BCTABKH, U IocJie HoMepa
YKa3bIBaeTCsI CUMBOJI $ (TO eCTh apTyMeHTBI HyMepyIoTcs Kak 1$, 2$ ¥ Tak 71anee).

ITocie HOMepa apryMeHTa MOJKET YKa3bIBAThCsI IIAPAMETP, OIPENE/ISIONIIL PEKIM OTO-
Opaskenus gannpix. Hanpumep, eciim ykazaTh CUMBOJI «<MUHYC» -, TO JJAHHbIE B 06J1aCTH
oTo6paskenus OyLyT BBIPABHUBATHCA 110 JIEBOMY KPalo (MMeeTCs B BUY BhIPABHUBAHUE
B 6JI0Ke, BBIIEJIEHHOM JIJIst 0OTOOpaskeH s 3HaYeHust aprymenTa). Ecii ykazaTh <ILIIOC» +,
TO JIJIS1 YUCJIOBBIX 3HaYeHUI Beera Oyaer orobpaarbes 3Hak. [Ipobes B KauecTse Ia-
pamMeTpa 03Ha4aeT, YTo I0JI0KUTENbHbIE YHCIA OTOOPAKAIOTCS ¢ HAYaIbHBIM IIPOOEJIOM.
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Ecom ykasaTs 0, To Bce cBOOOIHbIE TIO3UTINH B OJI0KE, BBIETCHHOM JIJIs TPEICTABICHUS
4uCIIa, 3aM0JTHAIOTCS HYJIAMU (HAIIPUMED, It OTOOPasKEHUS Y1CIa BBIIEICHO 6 MO3MU-
1M1, 4 9KCII0 PealTbHO 3aHUMAET 2 MIO3UIINAN, TOTAA OCTABIINEC 4 HadaIbHbIE O3UIIN
OyJLyT 3aII0JTHEHBI HYJISIMHU ).

noaPOBHOCTU
@[ HekoTopble napaMeTpbl MOFyT YKa3blBaTbCsl OAHOBPEMEHHO — HanpuMep - U +.

ITocsie TapaMeTpoB yka3biBaeTcst MUpUHA OJI0Ka (B CUMBOJIAX ), BBIIEJISIEMOTO JIJIST OTO-
OpaskeHUst 3HAYEHUsT apryMeHTa. depes3 TOUKY MOKHO YKa3aTh TOUHOCTh — KOJIMYECTBO
1udp, otobpakaeMbix B poOHON yacTu yncia. [locieiHuM yrasbiBaeTcst (00s13aTeIbHO)
UIEHTUDUKATOP, ONPEAESAIONINI THT 3HAYEHWST, KOTOPOE BCTABJISETCS B CTPOKY (hopma-
THPOBAHUSA BMECTO COOTBETCTBYIONIEN HHCTPYKIMK (hopMaTpoBaHust. CUMBOJIBI X WK
X 03HAYAIOT, YTO YUCJIO OYJIET OTOOPAIKATHCS B IMIECTHAAATEPUIHON CUCTEME CUUCEHUSI,
Jliist oTOOpasKeHUsT YKCIa B BOCBMEPUYHON CHCTEME HCIOIb3YIOT CUMBOJL 0. TeKCTOBbIE
3HAUYEHUS UIECHTUDUIUPYIOTCS CUMBOJIAMU S WJIK S, & CUMBOJIbHBIE — CUMBOJIAMHU C
win C. CumBOJ f COOTBETCTBYET YMCIy B (popmaTe ¢ IyiaBaoiieil ToYKoit, CMMBOJ d
00603HAYAET I[eJI0€ IECATUIHOE YUCII0. JIJis1 OTOOpaKeH st IEWCTBUTENLHOTO YNCJIA B Ha-
YYHOIi HOTAITUH UCTIOJIb3YIOT CUMBOJIBI e Wi E. Eciii ncrosib30BaTh CUMBOJIBI g WJIHN G, TO
ycJ1o Oyer oTobpazkaThes B (hopMare ¢ IIaBaioieil TOYKON Uin B Hay4HOM HOTalun
B 3aBUCUMOCTH OT (paKTUUYECKOTO 3HAUeHnd yucyia. EcTb u ipyrue BapuaHTbl, KOTOPbIE
[Tl HAC MHTepeca He MPECTABIISIOT.

He6ob11oii mpuMep, B KOTOPOM HCIIOJIb3YIOTCA CTPOKU (POPMAaTUPOBAHMS U METOI
format (), mpescTaBJyien B qucTUHTE 8.7.

JIncTuHr 8.7. ®opMaTUPOBAHHbINA TEKCT

class Demo{
public static void main(String[] args){
// NepemeHHble :
int num=54321;
double val=12.34567;
char symb='R";
String txt="Java";
// ®opMaTWpOBaHHbIA TEKCT:
String A=String.format(
"llenoe uucno %1$+010d u cumson %2$4c",num,symb);
String B=String.format(
"TekcT \"%1$-7s\" u uucno %2%e",txt,val);
String C=String.format(
"Yncno %1$07x — 370 TO Xe, 4TO M %1$070",num);
String D=String.format(
"Yucno: %1% d\nYucno: %2$ d",num,-num);
String E=String.format(
"[leicTBUTENBHOE Yucno: %012.3f",val);
String F=String.format(
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"Hay4yHaa HoTauuA: %12.3e",val);
// OTobpaxeHue pe3ynbTaTa:

System.
System.
System.
System.
System.
System.

out.
out.
out.
out.
out.
out.

println(A);
println(B);
println(C);
println(D);
println(E);
println(F);

PBBYJII)TB.T BbIIIOJIHEHUA ITPOTrPaMMbl ITIOKa3aH HUKE!

Pe3ynbTaT BbINOJIHEHUS NPOrpaMMbl (M3 NTNCTUHra 8.7)

Llenoe 4ucno +000054321 n cumson R

TekcT "Java

M 4yucno 1,234567e+01

Yncno 000d431 — 3710 TO Xe, 4TO U 0152061

Yncno: 54321
Yucno: -54321

LleicTBUTENbHOE 4YUCNo: 00000012,346
Hay4yHaa HoTauuA:

Koz ipocToii, mosToMy TPOKOMMEHTHPYEM TOJIBKO MHCTPYKITNU (hOPMATHUPOBAHMS, UC-

1,235e+01

[0JIb30BaHHbIE IIPU co3JaHnU (popMaTUpoBaHHOrO TekcTa (Tadur. 8.2).

Ta6bnuua 8.2. NHcTpykumn hopMaTvpoBaHns

WUHCcTpykums

OnucaHue

%1$+010d

3HaueHne TIEPBOro aprymeHnTa 0T06pa>1<aeTc51 Kak 1iesioe uncso. ITox ato
YIICJIO BBIJIEJISIETCS He MeHee 10 HOSHHI/If/i. Bcerz[a 0T06pa>1<aeTc;1 3HaK
qucJjia (+ JLJIA TIOJIOKUTEJIbHBIX U — JIJIA OTpI/IIIaTeJII)HbIX). CBO6OHHI)I€ 11o-
3UINN 3allIOJIHAIOTCA HYJIAMI

%2%4c

3HaueHue BTOPOro apryMeHTa 0TOOPaKaeTcst KAk CUMBOJIL, U I10]] 9TO 3Ha-
YyeHUe BbIIeJIsIeTCs 4 IT03UINN

%1$-7s

3HaueHne II€pBOro aprymeHnTa 0T06pa>1<aeTcsI KaK TEKCT, TEKCT BbIpaBHU-
BaeTCs 110 JIEBOMY Kpalo U I10J] 3HaUyeHle OTBOJIUTCS He MeHee 7 HOSI/IHI/Iﬁ

%2%e

3HadeHne BTOPOTO apryMeHTa 0TOOPasKAeTCsT Kak JeHICTBUTEIBHOE THCIIO
B Hay4HOI1 HOTallUK

%1$07x

3HaueHnne nepBoro apryMenTa oToOpaxkaeTcst B IeCTHA/IIaTepPUIHON
cucrteme cuucienus. [loj 3Hauenne oTBoAUTCS He MeHee 7 no3uiuii. Bee
CBOOOIHbIE TIO3UIMN 3ATTONHAIOTCS HYISAMU

%1$070

3HaveHmne TIEPBOro aprymeHnTa 0T06pa>KaeTc51 B BOCbMepH‘—IHOfI cucreme
CUHMCJICHUA. HOI[ 3HaYeHNEe OTBOJUTCSI HE MeHee 7 HOSHHHﬁ. Bce CBO6OI[-
HBIC ITO3UINN 3AITOJTHAIOTCA HYJIAMN
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Ta6bnumua 8.2 (okoHyaHue)

UHcTpyKumsa OnucaHue

%1% d 3HaveHe [ePBOro apryMeHTa 0TOOPasKaeTCst Kak 1esoe uncsio. st moso-
JKUTEIBHBIX YUCEJT [IEPe]] YMCIOM J00aBIIsieTcst Tpobest (JIst OTPUIATe b
HBIX YHCEJT TIepe/l YUCTOM OTOOPAKAETCS 3HAK «MUHYC» )

%2% d 3HaueHKe BTOPOro apryMeHTa 0ToOpaKaeTcst Kak 1iesioe o, s noso-
JKUTEIbHBIX YHCEJI IIepejl YUCIOM nobasJsieTcs Hp06eJI (11 OTpUIIATE b~
HBIX YUCEJT TIEPE]] YUCIOM OTOOPAKAETCS 3HAK «MUIHYC» )

%012.3f 3HaueHune eJIMHCTBEHHOTO (KPOMe TEKCTOBOI CTPOKH (DOPMATHPOBAHUS )
aprymenTa oroOpaxaercs B (popMaTe ynca ¢ miasamoleil Toukoii. ITog
YHCIIO BBIIESIETCS He MeHee 12 mo3utuii. Bee cBoGoiHbIE TO3MITHN 3a-
MOJTHSTIOTCST HyJisiMu. B ipo6Hoii yacTu amcia otobpaxkaercst 3 mudpo

%12.3e 3HavyeHue eIMHCTBEHHOTrO (KPoMe TEKCTOBOI CTPOKU (hOPMATHPOBAHMS )
aprymenTa oToOpakaeTcst Kak JAeHCTBUTENbHOE YICIO B HAYYHOM HOTa-
1. [Tox 3HaYeHue BbieIsIeTCs He MeHee 12 no3uiuii. B g1pobHoii yactu
yncsa oTobpaskaercs 3 Hudpbl

BOO6HIe CTOUT OTMETUTD, YTO UCIT0JIb30BaHue MeTo1a format ( ) 4acCTO ITO3BOJIAET 0T06pa-
JKaTb I/IHQ)OpMaHI/IIO B HarJis1/lTHOM, yuTabeIbHOM BU/IE. HOQTOMy He CTOUT HpeHe6peraTb
ITHUM METOJOM.

HA 3AMETKY

C nomoLubto MeToAa printf() MOXHO OCyLeCTBAATL (POPMaTUPOBAHHOE OTOBpaXkeHne

x OaHHbIX. Pa3Huua mexxay Metogamu format () v printf() B TOM, 4TO MeTOA printf()
oTobpaxaeT copMaTMpOBaHHOE 3HadeHue, a Metod format() co3gaer dopmaTmpo-
BaHHYIO TEKCTOBYIO CTPOKY, KOTOPYIO 3aTEM MOXHO OTobpaxaTb, HanpuMep, METOAOM
println() uan ncnonb3oBaTb MHbIM 06pa3oM.

Knacc StringBuffer

A 371echb 13 Jry1ia BOY /IeJIaloT.

u3 k/¢p «Kun-0sa-osa»

TexcTOBBIE CTPOKK MOTYT ObITh peaJu30BaHbl He TOJbKO Kak 00beKThI KJiacca String,
HO 1 Kak 00beKThI KJaacca StringBuffer. [IpuHIMIIMANIbHOE OTJIMYKE KJIACCOB String
u StringBuffer, B TOM, 4TO 0OBEKTHI KJ1acca StringBuffer MOXHO U3MEHATD. [[pyrumu
CJIOBAMM, €CJIM TEKCT peajin30BaH B BUje 00beKTa Kjaacca StringBuffer, B 9TOT TEKCT
MO’KHO BHOCUTDH U3MEHEHMUs, prdeM 6e3 co3gaHust HoBoro oobekra. Hanpumep, pu
pabote ¢ o6bekTaMu Kiacca StringBuffer MOKHO H3MEHUTH KaKyt0-TO OYKBY WU JI0-
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GaBUTD TIOJICTPOKY B KOHEIT HJIH [Ia’Ke CEPEINHY CTPOKU. Peasmsyercst Bee 310 Oarogapst
TOMY, YTO IIPU CO3[aHUU 00BEKTOB Kjlacca StringBuffer BbIIEILETCS AOMOJIHUTENbHBIN
00beM MAMATH, 32 CY€T KOTOPOTO BIOCIEACTBIHI MOKHO BBIIOJIHATH YIIOMSIHYThIe U MHO-
Tue JpyTue oreparuu.

HA 3AMETKY

BoobLue, cneayeT NoHMMaTh, YTO Knacca String ans paboTbl C TEKCTOM 06bI4HO Honee

x 4yeM A0CTaTOYHO. BO3MOXHOCTb BbINOMHATL C 06bekTaMu knacca StringBuffer go-
MOSTHATESIbHbIE OMepaLyn CKOpee BIUSIET Ha CKOPOCTb BLIMOSIHEHUS Onepauuii, HO He
Ha KOHEYHbIN pe3ynbTar.

¥ kiacca StringBuffer ecTb HECKOJIBKO KOHCTPYKTOPOB: KOHCTPYKTOP 6€3 apryMeHTOB,
KOHCTPYKTOP C L€JI0YUCIEHHBIM aPITYMEHTOM U KOHCTPYKTOP C TEKCTOBBIM apryMEHTOM
(manpumep, Tumna String nnam StringBuffer).

Ecau ucnonbayercss koHcTpykTop 6e3 apryMenTa, To co3faercss oObeKT Kiacca
StringBuffer co 3HaueHueM B BUJIE IIYCTON TEKCTOBOW CTPOKHU, a TaK:Ke aBTOMaTHye-
CKU Pe3epBUpPYyeTcsa HaMsaTh emle s 16 cumBonos (Oydep mamsarn). YTo6sl B SBHOM
BUJIEe yKasaTh pasMep Oydepa maMsaTu IIpu co3gannn o0bekTa Kaacca StringBuffer,
HCIIOJB3YIOT KOHCTPYKTOP C 11EJOUNCJIEHHBIM apryMeHToM. [l co3ianust Koluu yske
CYIIECTBYIOINIEr0 TEKCTOBOTO 0OBEKTA PUMEHAIOT KOHCTPYKTOP € TEKCTOBBIM apry-
MeHTOM. B mocjieiHeM ciyyae co3gaHHbIil 00BEKT COMEPIKUT COOTBETCTBY O TEKCT
U JIOTIOJTHUTEIbHBII 06beM TTaMsTH i1 etite 16 cuMBoIIoB.

Kpome KOHCTPYKTOPOB, B Kiacce StringBuffer uMerorcs u uHble MeTobl (Tadu. 8.3).

Ta6nuua 8.3. Metoabl ana paboTbl ¢ knaccom StringBuffer

MeTop OnucaHue

append() Metoziom B KOHeIl CTPOKH (13 00bEKTa KOTOPOU BBI3BIBAETCSI METO/L)
HOOABIISIETCSI TEKCT, MEPEIAHHbIN APTYMEHTOM METO/LY. APTYMEHTOM
METO/Ly MOKHO Ilepe/iaBaTh CUMBOJI, CHMBOJIbHBIN MAaCCUB, TEKCT, YHCJIO,
00BEKT (B 9TOM CJTydae B CTPOKY JIOCHIBACTCSI TEKCTOBOE TIPE/ICTABIIE-
Hue Jist 00bekTa). Eciin apryMeHTOM METOJLy [epeiaeTest CUMBOJIbHbII
MACCHB, TO TaK/Ke MOJKHO YKa3aTh UHJIEKChI CUMBOJIOB, KOTOPBIE 100aB-
JIAIOTCA B CTPOKY, a UMEHHO: YKa3bIBA€TCSA MH/IEKC, HaurHast C KOTOPOIo
CUMBOJIBI 00ABJISIIOTCS] K CTPOKE, U MHIEKC [IEPBOTO CHMBOJIA, KOTOPbIN
He BXOJUT B 06ABJSIEMYIO TTOCTIEI0BATEILHOCTD. Pe3y IsratoM MeTo/1
BO3BPAIIAET CCHIIKY Ha 0OBEKT, 13 KOTOPOTO BBI3BIBAETCST METO/L

capacity() MeTo10M BO3BpaIaeTCst 3HaYeHNE It pa3Mepa BbIAEJIEeHHON TaMsaTh
(B CMMBOJIax) J7IsE TEKCTOBOTO OOBEKTA, U3 KOTOPOTO BBI3BIBACTCS METOI

charAt() MeTo/10M BO3BpaIlaeTcs CUMBOJ B CTPOKE € MH/IEKCOM, YKa3aHHBIM
B KaueCcTBe apryMeHTa MeTo/a




322 naBa 8. PaboTa c TeKkcToM

Ta6nuua 8.3 (npodomkeHue)

Metopn OnucaHue

delete() MertooM yzassieTcs MoJCTPOKa U3 CTPOKHU, U3 KOTOPOIi BbI3BIBAETCS
metoz. [lepBbiM aprymenToM MeTO/Ly HepeiaeTcst MHAEKC IEPBOTo
YIQJISIEMOTO CHMBOJIA, & BTOPBIM apPIyMEHTOM YKa3bIBAETCSI MHAEKC
IIepBOTO CUMBOJIA TIOCIE YAAISIeMOI OACTPOKH. Pe3yIbraToM MeToz
BO3BPAIIAET CCBHIKY Ha 0OBEKT, 13 KOTOPOTO OH BBI3BIBAETCSI

deleteCharAt() MeTonoM 13 CTPOKHU, U3 KOTOPOI BBI3BIBAETCS METOJI, YIAISETCSI CUM-
BOJI C MHJIEKCOM, YKa3aHHBIM apryMeHTOM MeToja. Pe3ysraTom MeTot
BO3BpAalllaeT CChIJIKY Ha 00BEKT, U3 KOTOPOTO OH BBI3bIBACTCS

enSur‘eCapaCi’Cy() MeTOZ[ HCIIOJIB3YETCA I BbIACJCHUA TaMATH UL YK€ CO3/ITaHHOT'O
00OBeKTA. ﬂOHO]IHI/ITeJIbHaH IIaMATb 1JIA 00BeKTa BbIJICJIAETCA, €CJIN
TeKyllee 3HaYeHue J1JiA oObeMa MaMATU MEHbIIe 3Ha4Y€HU, YKa3aHHOI'O
ApryMeHTOM METO/1a. Meton ne BO3BpalllaeT pe3yJabraT

getChars() MeTo/10M BBITIOJIHSAETCS KOMPOBAHKUE CUMBOJIOB U3 TEKCTOBOI CTPOKU
B CMBOJIbHBIH MacCUB. APTyMEHTBI MeTO/[a: UHIEKC IIePBOT0 13 KOIIH-
PYEMBIX CIMBOJIOB, MH/IEKC IIEPBOIO HEKOIIMPYEMOTO CUMBOJIA, CChLIIKA
Ha CUMBOJIBHBIH MaCCUB U MHJIEKC 3JIeMEeHTa B MAaCCUBE, HAUNHAs

€ KOTOPOT'O CUMBOJIBI KOIIUPYIOTCS B MaccuB. MeTos1 He Bo3BpaljaeT
pesyJbrar

index0f() Meto/10M B KayecTBe pe3yJ/ibTaTa BO3BPAIlaeTCs MHIEKC IEPBOT0 BXOXK-
JIeHU TOJICTPOKU, YKA3aHHOI apryMEHTOM METO/1a, B CTPOKY, U3 KO-
TOPOII BBI3BIBAECTCSI METO/I. ECJIN MOJICTPOKA B CTPOKE HE BCTPEYAETCs,
pe3yJIbTaTOM BO3BpalaeTcsl 3HaueHue -1. BTopbIM apryMeHTOM MOKHO
YKa3aTh UHIEKC CUMBOJIA, C KOTOPOTO HAYMHAETCS ITOUCK TOACTPOKU

insert() MeTo/10M BBITIOJIHAETCS BCTaBKA B CTPOKY, M3 KOTOPOI BBI3BIBACTCS
METO/I, TEKCTA, OIIPEEIAEMOro apryMenToM Metozia. [lepsoim apry-
MEHTOM METO/Ia YKa3bIBACTCS NHEKC, ONIPE/IE/ISIONINIT MECTO BCTAaBKU
TekcTa. BTopbiM apryMeHTOM MOXKET ObITh CUMBOJI, CUMBOJIbHbII
MaCCHB, YHCJIO, TEKCT, 00BEKT (B 9TOM CJIyUae UCIOIb3YETCs TEKCTOBOE
npejcTasiiene st 00bekra). Eciiu BTopbIM apryMeHTOM Tiepeatn
TEKCT, TO MOSKHO TaK)Ke YKa3aTh MHEKCHl CUMBOJIOB, (DOPMUPYIOIINX
HOJICTPOKY JIJ1I BCTaBKHU (YKa3bIBAETCS MHJIEKC IIEPBOTO CUMBOJIA

B II0/ICTPOKE M UHJIEKC IIEPBOTO CUMBOJIA, KOTOPDBI B IOJICTPOKY He
BXOZIUT). Pe3yibratomM MeTO/I BO3BPAILAET CCBUIKY Ha 00BEKT, U3 KOTO-
POTO BBI3BIBAETCS

lastIndexof() MeTo0M B KauecTBe Pe3yJIbraTa BO3BPAIIAETCsT MHIEKC TTIOCTIE[HETO
BXOK/I€HUS TTOACTPOKHM, YKA3aHHOIT apryMEHTOM METO/Ia, B CTPOKY, U3
KOTOPOI BBI3bIBAETCST METOJ (IOMCK BBITIOTHSETCS ¢ KOHIA CTPOKH

B Hauas10). Ec/m mosicTpoKa B CTPOKE He BCTPEYAETCsT, PE3YIbTaTOM
BO3BPAIIAETCS 3HAUCHUE -1. BTOPBIM apryMEHTOM MOKHO yKa3aTh
UHJIEKC CUMBOJIA, ¢ KOTOPOTO HAYUHACTCS TOMCK MOJICTPOKH
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Metop

OnucaHue

length()

Meton Bo3BpalaeT TeKyIyio JJMHY TeKCTOBOU CTPOKH, 3alIMCAHHON
B 00BEKT, U3 KOTOPOTO BbI3BIBAETCSI METO]

replace()

Mertoz ucnosb3yercs /71 3aMelienus hparMenTa TeKeTa IMoICTPOKO.
3ameraercst (hparMeHT TeKCTa B 00BEKTE, N3 KOTOPOTO BHI3BIBAETCSI
MeTOJI. 3aMelaeMblil (PparMeHT ONpenessaeTcs ABYMS NH/IeKCAMU:
MH/IEKCOM IIEPBOTO CHMBOJIA 3aMellaeMOro parMeHTa 1 HHIEKCOM
[IEPBOTO CUMBOJIA, KOTOPBIiA HEe BXOJUT B 3aMelIaeMblil hparmMeHT. ITo
HepBble /1B apryMeHTa MeTojia. TpeTunit apryMeHT MeTo/ia — IO/CTPO-
Ka, BCTaBJIseMast BMecTo 3ameliaeMoro (parmenta. Pesyssratom MeTos
BO3BPAIIAET CCBIKY Ha 0OBEKT, 13 KOTOPOTO OH BBI3bIBAETCS

reverse()

Metoz MeHsieT TOPSIIOK CIIe[OBAHNST CHMBOJIOB B TEKCTE, M3 00bEKTa
KOTOPOTO BBI3BIBAETCA METO/l. APryMEHTOB y MeTo/ia HeT. Pesysisrarom
METO/I BO3BPAIIAET CCHLIKY HA OOBEKT, 3 KOTOPOTO OH BBI3BIBAETCSI

setCharAt()

Meroz nipe/iHasHaveH st U3MEHEHMsI 3HAUYeHUsI CUMBOJIA B TEKCTE,
13 00BEKTa KOTOPOTO OH BBI3BIBAECTCS. VIHIEKC M3MEHSIEMOTO CHMBOJTA
¥ HOBOE 3HAYEHUE /TSI CUMBOJIA TIEPEAIOTCST APTYMEHTAMU METO/TY.
MeToj He BO3BpAIAET Pe3yJIbTaT

setLength()

MeTo10M yCTAaHABIMBAETCS JITTIHA TEKCTOBO CTPOKHU (apPryMeHT
MeTO/1a)

substring()

MeTooM B KauecTBe pe3yJ/IbraTa Bo3Bpaiaercst 00beKT Kiaacca String.
OOBEKT COMEPKUT MOACTPOKY U3 TeKcTa (0GBEKT, U3 KOTOPOTO BbI-
3bIBaeTCs MeToxT). IlepBBIM apryMeHTOM MeTO/y IepesaeTcst HHIEKC
CHIMBOJIA, HAUMHASI C KOTOPOTO CUUTBIBAETCS MOACTPOKA. BTOpBIM
apryMEHTOM METO/Ly TIepeIaeTcsl MHIECKC IIePBOTO CUMBOJIA, KOTOPBII
He BKJIIOYAETCA B TOACTPOKY. Eciin BTOPOIl aprymMeHT He ykas3arb, TO
[OJICTPOKA CYUTHIBAETCS /10 KOHIIA TEKCTa

toString()

METOIIOM BO3BpalllaeTcAa 00BEKT KJacca String ¢ TEKCTOM U3 O6'beKTa,
13 KOTOPOTO BbI3bIBACTCA METO/T

trimToSize()

ITpu BBI30BE METO/IA BBIIOJIHSAETCS TOIBITKA ONTUMU3UPOBATH 00bEM
[IaMATH, BbIJIEJIEHHOI 110/] TEKCTOBBII 0OBEKT, TAK, YTOOLI OH COOTBET-
CTBOBAJI pa3Mepy 3allFCAaHHOTO B 0OBEKT TeKcTa. MeTo/ He Bo3BpalaeT
pesymsTaT

[Tpumepsl ncnosb30BaHMSA HEKOTOPLIX METO/IOB KJacca StringBuffer mpecTaBieHbl

B jmucTuHre 8.8.

Jinctunr 8.8. Ucnonb3oBaHue knacca StringBuffer

class Demo{

// CTaTuyeckuit meTon AnA oTobpaxeHus uHGopmauuu

// 06 obbekTe:

static void show(StringBuffer txt){
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System.out.println("AnumHa TekcTa: "+txt.length());
System.out.println("06bem namaTu: "+txt.capacity());
¥
// TnaBHbiA MeTOA:
public static void main(String[] args){
// 06bekTbl knacca StringBuffer:
StringBuffer A=new StringBuffer("M3y4aem Java");
StringBuffer B=new StringBuffer();
StringBuffer C=new StringBuffer(30);
// NapameTpbl 06bLEKTOB:
System.out.println("06bekT A:");

show(A);
System.out.println("06bekT B:");
show(B);
System.out.println("06bekT C:");
show(C);

// BcTaBka MoACTPOKMW:
A.insert(8,"C++ u ");
System.out.println(A);

// 3ameHa noACTpOKW:
A.replace(8,11,"Python");
System.out.println(A);
System.out.println("06bekT A:");
show(A);

// V3MeHeHuMe obbema nNamATM:
A.trimToSize();

show(A);

// W3MeHeHMe ANMHbI TekcTa:
A.setlLength(14);
System.out.println(A);
show(A);

// YBenuyeHue obbema NamATH:
A.ensureCapacity(50);
show(A);

// WHBepcua TekcTa:
A.reverse();
System.out.println(A);
System.out.println("06bekT B:");
// DobaBneHne noaCcTpoOKM:
B.append("Python u Basic");
System.out.println(B);

// YpaneHue NOACTPOKM:
B.delete(1,10);
System.out.println(B);

// YpaneHune cumBona:
B.deleteCharAt(3);
System.out.println(B);

// DobaBneHue CUMMBOJIOB:
B.append(‘a');
B.append('l');
System.out.println(B);
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Pesysbrat BbINIOJIHEHNST TPOTPAMMBI TIOKa3aH HUKE!

Pe3ysibTaTt BbINOJIHEHMSA NporpamMMmbl (M3 iMcTuHra 8.8)

06bekT A:

OnuHa TekcTa: 12
06beM namsaTu: 28
06bekT B:

[lnvHa TekcTa: ©
06bem namsaTu: 16
06bekT C:

[OnuHa TekcTa: ©
06beM namsaTu: 30
M3yvaem C++ u Java
MU3y4vaem Python u Java
06bekT A:

[OnvHa TekcTa: 21
06bem namaTu: 28
[InvHa TekcTa: 21
06beM namsaTu: 21
MU3y4vaem Python
[OnuHa TekcTa: 14
06bem namaTu: 21
[OnvHa TekcTa: 14
06beM namsaTu: 50
nohtyP meauys¥
06bekT B:

Python un Basic
Pasic

Pasc

Pascal

B niporpamme MbI OTTICHIBAEM BCIIOMOTATEIbHBIN CTATHUECKUI METO show( ), TTpe/iHa-
3HAYECHHBIH /75T OTOOpaxkeHust Takoi uHopmarmn 06 06beKkTe Kiaacca StringBuffer
(aprymMeHT MeTO/1a), KaK JITMHA TeKCTa (BBIYUCIISIETCS METOIOM length()) u 06beM mamsi-
TH, BBIJIEJIEHHBIH JIJIsI COOTBETCTBYIONIETO 00bEKTA (BBIYKCIISIETCSI METOJIOM capacity()).
ITOT METOJ UCTIONB3YETCS B TJIABHOM METOJIE TIPOTPAMMBI.

B nepByIio ouepens B IIporpaMme Co3aaloTes Tpu 00beKTa Kiacca StringBuffer. 3mech
MbI WILTIOCTPUPYEM CHOCOOBI co3/anust 00beKTOB. OOBEKT A CO3/IAETCS ¢ mepepaveit
TEKCTOBOTO apryMeHTa "M3yyaem Java" KOHCTPYKTOpPY Kiacca StringBuffer. [InuHa
TEKCTA COCTABJIsIET 12 CUMBOJIOB. [TaMATh IO/ 00HEKT BBIIEMSETCS €IIe T/ 16 OTI0-
HUTEJHHBIX CUMBOJIOB. [103TOMY 06BbEM BBIIEIAEMON TIO/I OOBEKT MAMSTH PaCCUUTAH
Ha 3aI11Ch 28 CUMBOJIOB.

HpI/I CO3/IaHNNM obbeKTa B HCITOJIb3YETCA KOHCTPYKTOD 6e3 ApryMeHTOB. B atom cJydae
JIJIMHA TEeKCTa paBHa @ (O6'beKT HE CONEPIKUT TeKCT), n 110/ 00BEeKT Bbl/I€/ICHA ITaMATD,
J0ocTaTovyHasd JIJid 3allucu 16 CUMBOJIOB.

OO6mbeKT C cozfaercs IIyTeM BBI30Ba KOHCTPYKTOPa Kjacca StringBuffer ¢ aprymen-
ToM 30. [loaTomy co3nanHbIi 0OBEKT He COZEPIKUT TEKCTa, a JJIst 00bEKTa BBIIEISETCS
oO6beM MMaMSITH, JOCTATOUHBIN /IS 3aIIMCH 30 CUMBOJIOB.
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IMocuie cozmanust 0OBEKTOB BBIMIOJHSIIOTCS HEKOTOPBIE OMEPAIUN ¢ HCITOJIb30BAHM-
eM MeTOZOB Kjacca StringBuffer. CHauanma KOMaHION A.insert(8, "C++ u ")
B CTPOKY A Ha MO3UIHIO C UHIEKCOM 8 nobaBiisercst Teker "C++ u ", Komanmoii
A.replace(8,11, "Python") BbIITOJIHAETCA 3aMeHa MTOACTPOKU: CUMBOJIBI C UHIAECK-
caMM OT 8 710 10 BKJIIOUUTEJbHO YAAJAAIOTCA, a BMECTO ITOU IIO/ICTPOKU BCTaBJISAETCA
TekcT "Pythonm". Ha sToM arare 06beM HaMsATH PaCCYMTaH Ha 28 CHMBOJIOB, a JIJIMHA
TEKCTA COCTABJISIET 21 CMMBOJI. BbI3BaB MeTO trimToSize () U3 0ObEKTa A, MbI yMEHb-
maeM 00beM TTAMSITH, BBIJEJEHHOH MO/l 0OBEKT, 10 Pa3MEPOB, COOTBETCTBYIOIINX
JUTWHE 3aIIUCAHHOTO B 00beKT TeKcTa. OObeM MaMsITH MOCJIE BBITIOJTHEHMST KOMaH/IbI
paBen 21. A BOT KoMaH/I0ll A.setlLength(14) 3ajiaeTcs HOBas JIJIMHA TEKCTA, U OHA
MEHbIIIe TeKYIIel AJINHbI TeKcTa. JIMIIHIEe CUMBOJIBI 0TOpachIBaloTCs. TEKCT Ternepb
UMeeT JJINHY B 14 CHMBOJIOB (3HaueHue "M3ydaem Python"), a 00beM maMsITH pac-
CUNTaH Ha 3alMCh 21 CUMBOJIA.

NHcTpyKuueil A.ensureCapacity(50) 0o0beM IIaMATH, BbIAEIEHHOI 01 0ObEKT A,
yBeanunBaercs. Ternepb B 00bEKT MOMKHO 3alUcaTh 50 CUMBOJIOB. I1oc/ie BbITOTHEH S
KOMaH/bI A. reverse() TEKCT B 00BEKTE A UHBEPTUPYETCSL.

OG6DbeKT B TOCIIE CO3AHST He COMEPIKUT TEKCTA, HO B HEM JOCTATOYHO MECTA JIJIST 3aTTH-
cu TekcTa 13 16 cuMBoJioB. Komanioii B. append("Python u Basic") mMbl (hopMasibHO
B KOHET[ TEKYIIETO TEKCTOBOTO 3HAUEHMsT 10OaBsieM autepan "Python n Basic". Ho
MOCKOJIBKY paHee TaM TeKCTa He OBLI0, TO (DAKTUIECKH JUTEPAT OTIPEIeTeT HOBOE
3Havenne 0ObeKTa B.

KomanmoiiB. delete(1,10) u3 oObekTa B yAaJsgeTcs IOACTPOKa ¢ CMMBOJIaMU, UHIEKChI
KOTOPBIX JIesKaT B JUaIla30He OT 1 710 O BKIIOUUTENBHO. B utore B o6bekTe B 6y,zLeT cozep-
JKaTbes TeKeT "Pasic”. [Tocse aToro komanoll B. deleteCharAt(3) yaangeTcs CUMBOJ
C WHJIEKCOM 3, U B UTOTe MOJIydyaeM TeKCT "Pasc". 3areM Komanjamu B.append('a')
1 B.append('1l') B KOHEI] TEKCTA ITOCIEL0BATEILHO J00ABIAIOTCA CUMBOJIBL 'a' 1 '1",
4TO JIaeT CJIOBO "Pascal”.

Knacc StringBuilder

[Tpexpature mannky, Oykc. U caymmaiite MmeHs
BHUMATEHHO!

uz m/ ¢ «Illpuxmouenus xanumana Bpynezens»

ITo cBoMM (DYHKIIMOHAIBHBIM BO3MOMKHOCTSIM OOBEKTHI Kiacca StringBuilder aHasio-
ruyHbl 00beKTaM Kiacca StringBuffer. Y kiacca StringBuilder dakTudecku Te ke
METO/IbI, YTO 1 Yy KJacca StringBuffer. KoncTpykTopoB y kiacca StringBuilder, Kak
u y Kjacca StringBuffer, Toxke Tpu: 6€3 apryMEHTOB, C II€JIOUUCIEHHBIM aPTYMEHTOM
U C TEKCTOBBIM apIyMEHTOM.
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HA 3AMETKY

Hanuune KOHCTpyKTOpa C TEKCTOBbLIM apryMEHTOM O3HAYaEeT, YTO apryMeHTOM TakoOMy

x KOHCTPYKTOPY MOXHO NnepefaBaTh CCbIfIKY Ha 06beKT knacca String. A elle apryMeHToM
KOHCTPYKTOPY MOXHO NepefaBaTb CCblIKY Ha 0ObEKT Knacca, peannsytoLero Htepdeic
CharSequence (3TO OTHOCMTCS K KnaccaMm StringBuffer u StringBuilder). UHTep-
delic CharSequence peanusyeTcs, KpOMe NpoYero, B Knaccax String, StringBuffer
M StringBuilder.

['maBHOE oTAMYME MEXRTY Kiaaccamu StringBuffer u StringBuilder COCTOUT B TOM, UTO
IIPU MHOTOIIOTOYHOM IIPOTPAMMUPOBAHNN UCIIOIb30BaHme Kacca StringBuilder MOXKeT
npuBecTH K npodaemam. [109ToMy ero 00bIYHO UCTIOMB3YIOT B OJHOTIOTOYHOM MOIEH.
Ecau e B mporpamMme MCIOJIb3yeTCs MHOTOIIOTOYHAST MOJIeJIb, TO PEKOMEH/IyeTCs Uc-
H0JIb30BaTh Kjacc StringBuffer. B nipukiagHoM miane pabora ¢ KJaaccoM StringBuilder
aHasornuHa pabore ¢ kiraccoM StringBuffer. HeboubImoit ipuMep, B KOTOPOM 3ajieii-
CTBOBaH KJiacc StringBuilder, mpencraBiieH B uctuaTe 8.9.

Jiuctunr 8.9. Ucnonb3oBaHue knacca StringBuilder

class Demo{

public static void main(String[] args){
// TekcToBaa cTpoka:
StringBuilder A=new StringBuilder(30);
System.out.println("AnuHa TekcTa: "+A.length());
System.out.println("06bem namaTu: "+A.capacity());
// B obbekT pobaBnaeTcA TeKCT:
A.append("N3y4aem Java");
System.out.println(A);
// BcTaBKa MOACTPOKU B TEKCT:
A.insert(8,"a3bik ");
System.out.println(A);
// 3ameHa noACTpoOK:
A.replace(0,3,"Y").replace(2,4,"n");
System.out.println(A);
// Co3paHue obbekTa Kknacca String:
String B=A.toString();
System.out.println(B);

PeSy.III)TaT BbIITIOJTHEHM A ITPOTPaMMBbI TaKOM:

Pe3ynbTaTt BbINOMIHEHMA NporpamMMmbl (M3 iMcTuHra 8.9)

OnuHa TekcTa: @
06beM namsTu: 30
N3y4aem Java
N3y4aem A3biKk Java
Y4yum A3blk Java
Yyum Aa3bik Java
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OO6mbekT A Kitacca StringBuilder cO3/aeTCst BBI3OBOM KOHCTPYKTOPA C apTYMEHTOM 30.
IToaToMy 0OBEKT He copepKUT TeKcTa. [aMsITh, BblIeJIeHHOIl 0/ 00BEKT, Z0CTATOYHO
JUIS 3allMCH TeKCTa U3 30 cuMBoJIoB. Komanioii A.append("U3ydyaem Java") B 00bEKT
00aBIsIeTCI TEKCT "M3yyaem Java". 3aTeM C ITOMOIIHIO UHCTPYKIMA A.insert(8,
"A3blk ") B TEKYIlee TEKCTOBOE 3HAYEHME Ha IIO3UIIUIO C UHJIEKCOM 8 BCTABJISAETCA 1101
CTPOKa "A3bIK ", B pe3yJbTaTe 4ero Ioay4aeM TEKCTOBOe 3HadeHue "N3yyvaem A3bik Java".
Komanpna A.replace(0,3,"Y").replace(2,4,"u") BBITOJHSIET JBONHYIO 3aMeHY TIO/I-
CTPOK. 3/1eCh Mbl BOCIIOJIb30BAINUCH TEM 00CTOATEIBCTBOM, YTO MeTo]| replace() (kak
U HEKOTOPBIE APYTHe METObI) BO3BPAIIAET CChLIKY Ha 00BEKT, U3 KOTOPOIO OH BhI3bIBa-
ercst. TToaTOMY TP BBITIOTHEHUH HHCTPYKITHK A. replace(0,3,"Y") B TeKcTe U3 0OBEKTa
A T10CJIeJOBATEJIbHOCTH CUMBOJIOB C MH/IEKCAMU OT O /10 2 BKJIIOUUTEJbHO 3aMeHIeTCIa Ha
TekcT "Y" (ToJrydaeTcst TEKCTOBOE 3HaueHue "Yyaem a3bik Java™). A 3HaUeHeM BbIpaske-
HuUs A.replace(,3,"Y") aBjseTcs cchlika Ha 00beKT A, TT0aTOMY Yepes 1aHHYIO CCUIKY
MO’KEM CHOBA BbI3BAaTh MeTO/][ replace(), uTo MbI U jieslaeM (KoMaHia A.replace(9,3,
"Y").replace(2,4, "u")). Butore B TekcTe "Y4aem A3bik Java" CUMBOJIBI C WHAEKCAMU
2 1 3 3aMEHAI0OTCI HA TEKCT "un", mocJje 4ero B obbexTe A COZIEPIKUTCS TEKCT "Y4nUM A3bIK
Java". Hakoner, Mbl 00bsIBIIsIEM TepeMEeHHyIo B Tuma String 1 B KaueCTBE 3HAYCHUS
TpucBanBaeM eil BbipakeHue A. toString (). X0oTd BO MHOTUX CIydadgx MeTo toString()
BBI3bIBACTCS aBTOMATUYECKHY, B TAHHOM CJIy4Yae MBI €r0 BbI3bIBAEM CaMU, B ABHOM BUJIE.
B pesysibraTe Ha 0cHOBe 0OBbeKTa A co3/1aeTcs OOBEKT Kjacca String U CCblIKa Ha 9TOT
00bEKT 3aAIMChIBAECTCS B IEPEMEHHYIO B.

O6paboTka Tekcra

Hy, moneresnun, monerenn, pogHOM.

us k/¢p «Kun-0sa-osa»

PaceMOTpEHHBIX paHee MeTOI0B OOBIUHO BIIOJIHE XBATAET JJIst BHITOJHEHUS BCEBO3MOK-
HBIX orieparuii ¢ TekctoM. Ho Kpome aTHX BCTPOEHHBIX METO/I0OB MBI MOXKEM OIUCATh
coberserHbie. Mbl MO GBI OMTUCATH COOCTBEHHBIE METOIBI /LIS BBIOJHEHUS MHOTHX
U3 ONMCAHHBIX PaHee Oneparuii ¢ TEKCTOM — HO B 3TOM HeT HeoOxoaumocTtu. OpHa-
KO mHOT/[a GbIBaeT y00HO cO3/1aBaTh CleIUaNbHble METO/bI s 06pabOTKI TEKCTa
(smuctunr 8.10). B nporpamMmMe onuchiBaIoTCA CTaTUYECKUE METO/IBI /IJIS BBITIOJHEHUS
TAKUX OIEPAINI C TEKCTOM, KaK OIpe/ieieHne KOJIMYeCTBA CJI0B B TEKCTE, BbIYUCIIEHIE
KOJINYEeCTBA MOSIBJIEHUI CIMBOJIA B TEKCTE, BbIYUCIEHUE TIO3UIIHIT, HA KOTOPBIX UCKOMBII
CHIMBOJI TIOSIBJISIETCST B TEKCTE, a TAKXKe olpejiesierre Habopa OYKB (PasHbIX ), KOTOPBIE
ecthb B TekcTe. Co3laHHbIe METO/IbI UCIIOMB3YIOTCS It 00paboTKM TeKcTa.

Jinctunr 8.10. O6paboTka Tekcra

import java.util.Arrays;

class Demo{
// MeTopn AonAa noacyeTa Ko/nuyecTBa MNOABAEHWUNA
// cvmBona B TeKcCTe:
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static int count(CharSequence txt,char smb){
int res=0;
for(int k=0;k<txt.length();k++){
if(txt.charAt(k)==smb) res++;
¥
return res;
}
// MeTop Ana nopcyeTa KOAMYecTBa CJIOB:
static int words(CharSequence txt){
return count(txt,' ')+1;
}
// MeTon ANA noucka cCUMBONA B TeKcCTe:
static int[] find(String txt,char smb){
int[] res={-1};
int[] t;
int k=0;
// Tlouck nepBOro nosB/JEHUA CUMBOJIA B TeKCTe:
while(k<txt.length()){
if(txt.charAt(k)==smb){

res[0]=k;
break;

b

K++;

}

// Nouck cumBona B TekcTe:
while(k<txt.length()-1){
k++;
if(txt.charAt(k)==smb){
t=new int[res.length+1];
for(int m=0;m<res.length;m++){
t[m]=res[m];

}
t[res.length]=k;
res=t;
}
¥

// Pe3ynbTaToM ABNAETCA CCbUIKA Ha MacCuB:
return res;
}
// MeToa pnA noucka pasHbix OyKB B TekcTe:
static char[] getSymbs(String txt){
// TepeBoa CTPOKW B HUXHUIA perucTp:
String str=txt.toLowerCase();
String res="";
char s;
// Nepebop CUMBONOB B TeKCTe:
for(int k=0;k<str.length();k++){
s=str.charAt(k);
// CuMBONbI, KOTOpble UrHOPUPYKHTCA:
switch(s){
case ' ":
case
case ',":
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case '?":
case "I':
case ':'
case ;'
case ‘-'
continue;

}

// Ecnn 6ykBa ewe He BCTpevanacb B TeKkcCTe:
if(!res.contains(""+s)){
res+=s;
}
}

// Pe3ynbTaToM ABNSETCSH MAacCUB U3 OYKB:
return res.toCharArray();
¥
// TnasHbli MeTO4:
public static void main(String[] args){
String txt="f nomHi 4YyaHOe MrHoBeHbe";
System.out.println(txt);
char smb="H";
System.out.printf(
"Mouck cumBona \'%1$c\' B TekcTe: %2$s\n",smb,
Arrays.toString(find(txt,smb))
)s
smb="w";
System.out.printf(
"Mouck cumBona \'%1$c\' B TekcTe: %2%$s\n",smb,
Arrays.toString(find(txt,smb))
)5
smb="a"';
System.out.printf(
"Mouck cumBona \'%1$c\' B TekcTe: %2$s\n",smb,
Arrays.toString(find(txt,smb))
)s
// TekcToBble 06bEKTbI:
String A=new String(txt);
StringBuffer B=new StringBuffer(txt);
StringBuilder C=new StringBuilder(txt);
smb="0";
System.out.printf(
"BykB \'%1$c\' B TekcTe: %2$s\n",smb,
count(A,smb));
smb="m";
System.out.printf(
"bykB \'%1%$c\' B TekcTe: %2$s\n",smb,
count(B,smb));
smb="bl"};
System.out.printf(
"bykB \'%1%$c\' B TekcTe: %2$s\n",smb,
count(C,smb));
System.out.println("CnoB B TekcTe: "+words(txt));
System.out.println("Byksbl B TekcTe: "+
Arrays.toString(getSymbs(txt))
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)s
System.out.println("BykBbl B nycTtom TekcTe: "+
Arrays.toString(getSymbs(""))

)

PesyanaT BbIITIOJTHEHUA ITPOTPAMMBI ITPEICTABJICH HUIKE!

Pe3ynbTaTt BbiNONHEHUS NporpaMmbl (M3 nuctuHra 8.10)

Al NOMHKW 4yAHOE MrHOBeHbe

Mouck cumBona 'H' B TekcTe: [5, 11, 17, 21]

Mouck cumBona 'tw' B TekcTe: [6]

Mouck cumBona 'a' B TekcTe: [-1]

BykB 'o' B TekcTe: 3

BykB 'M' B TekcTe: 2

BykB 'bl' B TekcTe: @

CnoB B TekcTe: 4

BykBbl B TekcTe: [A, m, 0, M, H, W, Y4, ¥, 4, €, I, B, b]
BykBbl B nycTtom TekcTe: []

Metoz 151 TojicyeTa KoJmIecTBa MOsIBJIEHNT CMMBOJIA B TEKCTe count () MMeeT iBa apry-
MenTa. [lepBbIit aprymeHT aBiseTcd untepdeiicHol mepeMeHHo# Tnta CharSequence. I1o-
CKOJIbKY 3TOT UHTepdeiic peaTnsyeTcs B Kjaccax String, StringBuffer, StringBuilder,
TO MIEPBBIM APTYMEHTOM MOKHO TIEpPeiaBaTh 00 BEKTHI IAHHBIX KJIacCcOB. [TepBbIii apryMeHT
OTIPE/IETISIET TEKCT, B KOTOPOM BBITIOTHSIETCS MTOMCK CUMBOJIA. BTOPBIM aprymMeHTOM Me-
TOJY TIepe/laeTcsT CHMBOJIBHOE 3HaUeHne. B Tesie MeTo/1a BBITIOTHSIeTCS OTlepaTop 1UKJIA,
B KOTOPOM TIO/ICYUTHIBAETCS KOJIMYECTBO BXOKICHUN CUMBOJIA B TEKCT.

Metona words () mpenHa3HaueH 7 BBIYUCIEHUSA KOJUUECTBA CJI0B B TeKCTe. TeKCTOBBINT
00BEKT TepeiacTest apryMmeHToM MeToty. [1oz citoBaMu MbI mojipazyMeBaeM GJIOKH TEKCTA,
pasaesiertbie pobesamu. [loaToMy B Haleil (JOCTaTOYHO HAWBHOW) WHTEPIPETAIUN
KOJIMYECTBO CJIOB B TEKCTE HA €IMHUILY GOJIbIIE, YeM KOJMUECTBO TIPOHEIoB. A Kojmde-
CTBO POGETOB MOACYUTHIBAEM C TOMOIIILIO CO3JIAHHOTO HAMU MeTo/ia count (), TIepeaB
€My BTOPBIM apryMeHTOM CUMBOJI TIPoOea.

Meton find()Bo3BpamiaeT CChLIKY Ha I€TOUNCICHHBIN MaCCUB, 3JIEMEHTBI KOTOPOTO
COOTBETCTBYIOT MH/ICKCAM MO3UIIMI B TeKCTe (IIePBbII apryMEeHT MeTO/Ia), Ha KOTOPbIX
BCTpevaeTcsl 3a/JaHHbIN CUMBOJI (BTOPOH apryMeHT MeTozia). Eciim cuMBoOIa B TEKCTE HET,
TO pPe3yJIbTaTOM BO3BPAIIAeTCsI CChIIIKA HA MACCUB 13 OJTHOTO 3JIeMeHTa CO 3HaYeHueM -1.

noaAPOBHOCTH

@ B Tene meToaa co3faeTcs MaccvB res C OOHUM 31EMEHTOM -1. 3aTeM 3anyckaercs
onepaTop UMKna, B KOTOPOM MOWUCK BbIMOMHAETCA A0 MEepBOro MOsIBIEHUS CMMBONA
B TeKCTe. Kak TONbKO CUMBO/ HalAEH, €ANMHCTBEHHbIN 3IEMEHT B MacCVBE res MEHSIET
3HaueHue (Tenepb 3TO MHAEKC NEPBOro MOSBIEHUS CUMBOJIA B TEKCTE), U MHCTPYKLMEN

break 3aBepLuaeTcs BbIMOMHEHWE OMepaTopa UMKa. 3aTeM CHOBA 3amnyckaeTcs ore-

paTop uMKna, B KOTOPOM nepebrpatoTcs OCTaBLUMECS CUMBOJIbI B TekCTe. Ecnm cumson
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HalaeH, TO CO3AETCsl HOBbIA MaccuB (ero pasMep Ha eanHuLy 60osiblie pa3Mepa MaccuBa
r‘es), OH 3anoJIHAETCA (3Ha‘-IEHVIﬂ Ha4allbHbIX 3JIEMEHTOB TaKue XXe, KaKk y MaCCuBa res,
aB I'IOC)'IeﬂHVIl‘/II JIALWHUA 3JIEMEHT 3aNuncbliBaeTCq 3Ha4YeHne NHAEKCa No3nunn, Ha KOTo-
pOii HaliieH CMMBON), M CChINIKA Ha HOBbIM MACCMB 3aMMCbIBAETCS B NEPEMEHHYIO res.

Mertoz getSymbs () BO3BpaIliaeT CUMBOJIbHBIN MACCUB ¢ OyKBaMu (Pa3HbIMU ), KOTOPbIE
BCTPEYaioTCs B TEKCTE (apPryMEHT METO/IA).

noaAPOBHOCTH

&

Mbl MCXOAMM M3 TOro, YTO 6osbluast U ManeHbkasi 6ykBa — 3TO oAWH cuMmBosl. [o-
3TOMY B UCXO[HOM TEKCTE BCE CUMBOJIbI NMEPEBOAATCS B HMXKHUIA PEFUCTP C MOMOLLbIO
MeToaa toLowerCase(). HayanbHbIM 3HAYEHNEM TEKCTOBOWM MEPEMEHHON res SBNS-
€TCs NYCTOW TEKCT. 3aTeM nepebuparoTcs BCe CUMBOJIbI B TEKCTE. ECNM NPOUNTaHHBbI
CMMBOJ COBMAZAET C OAHMM M3 3HAKOB MyHKTyaLMU MK Npo6esnioM, TO MHCTPYKLMEN
continue B onepaTope Bblbopa COOTBETCTBYIOLLAA UTEPALIMS 3aBEPLUAETCS JOCPOYHO.
B NpoTMBHOM C/ly4ae C MOMOLLbI0 MeToaa contains () Mbl MPOBEPSIEM, COAEPXKUTCS NN
npoynTaHHasi 6ykBa B CTPOKE res. ECiv 6yKBbl B CTPOKE HET, TO MPOYMTAHHbI CUMBOJ
[ONMCLIBAETCS B KOHEL, CTPOKM. lMocne 3aBepLUeHust onepaTopa LMKia TeKCT U3 nepe-
MEHHOMW res NpeobpasyeTcst B CUMBOJIbHbIM MaccyB C NMOMOLLbIO MeTofa toCharArray ().
Ccblnika Ha 3TOT MaCCMB BO3BPALLIAETCS METOAOM B KQUecTBe pesy/bTaTa.

CTOWT 3aMeTUTb, YTO MOCKOJbKY MeToay contains() AOMKEH nepeaaBaTbCs TEKCT,
TO Mbl K CUMBOJIbHOV MepeMeHHOW NpubaBnsieM MyCToN TEKCTOBbLIA NMTepas, YTobbl
BbIMOJIHUIOCh aBTOMaTUYeCckue Npeobpa3oBaHNe K TEKCTOBOMY 3HAUYeHMUIO.

Ecnun mMaccuB co3aaeTcs Ha OCHOBE MyCTOro TeKCTa, TO pe3ynbTaToM SBMSETCS MacCuB
HYNEBOro pasMepa: MacCunB Kak 6bl eCTb, HO 2/IEMEHTOB B HEM HET.

B rimaBHOM MeTOJIe TPOTPAMMBT TTPOBEPSIETCST PAOOTA CO3TAHHBIX METOMIOB.

HA 3AMETKY

A

CTOWUT HanoOMHUTb, YTO Knaccel String, StringBuffer n StringBuilder onucaHbl
C KJIIO4EBbIM C10BOM final, MO3TOMY CynepkiaccaMm OHW 6biTb He MOryT. Mbl He Mo-
)eM co3fiaTb COBCTBEHHBIN KNTAacC Hacnea0BaHNEM OIHOMO U3 NepeYnCIeHHbIX KI1aCCoB.

Pe3oMme

bparmsr, kongatite humocodpcTBOBATE.

us k/¢p «Kun-0sa-osa»

O Mg paboThl € TEKCTOM B Java IIpeayCMOTPEHbl Kjacchl String, StringBuffer
u StringBuilder.
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O TpunHnunuaibHas pasHKIA MEXK/Y TEKCTOM, Pean30BaHHbIM B BIE 00bEKTOB KJ1ac-
ca String, ¢ OHOU CTOPOHBI, U StringBuffer umm StringBuilder, ¢ IPyTOM CTOPO-
HbBI, COCTOUT B TOM, 4TO B IIEPBOM CJlydae CO3JaHHbBII TEKCT He MOKET ObITh U3MEHEH,
BO BTOPOM — MoxKeT. [loj1 m3MeHeHreM TekcTa B JaHHOM CJiydae Mmo/ipa3yMeBaeTcs
U3MEHEHUE COJIEPKUMOTO 0OBEKTa, Yepe3 KOTOPbIN peasnzoBaH Tekct. [1pu peanu-
3aI[UU TEKCTa ¢ TIOMOIIbI0 0OBEKTA KTacca String Uit U3BMEHEHUSI TEKCTa CO3/[aeT-
Cs1 HOBBIIT OOBEKT, M CCHLIKA HA HETO MPUCBAMBAETCST COOTBETCTBYOIIEH 0OBEKTHOM
nepemeHHoi. TIpyu peaqnsaiuu TekcTa ¢ oMOIIbI0 00bEKTOB Kjacca StringBuffer
niau StringBuilder aBTOMAaTUYECKU BBIIEIAETCA JONOJHUTEIbHAA TaMATh JIJId 3a-
IUCH CUMBOJIOB TeKcTa. B 00beKkThl Ki1accoB StringBuffer u StringBuilder MOXKHO
BHOCUTH U3MEHEHUI.

O B kmaccax String, StringBuffer u StringBuilder UMeIOTCS CII€IMAIbHBIE METOJIBI,
KOTOPBIE TI03BOJISIIOT BBIIIOJIHATH BCe GAa30BbIe OIEPAIH ¢ TEKCTOM.

QO TIpu npeobpazoBaHun 0OBEKTOB B THII String (HapuMep, ecJid 0ObEKT TIEPEAACTCS
apryMeHTOM MeTOfay println()) aBTOMaTUYeCKHW BBI3BIBAETCS MeTO[ toString().
[TyTem niepeonpenesIeHrs 9TOTO METOIA JIJIST KTacca MOKHO CO3/IaTh MTPOCTON U a¢h-
(beKTUBHBII MeXaHI3M 0TOOpakeHusT mHMOPMAIH 00 0OBEKTaX Kiracca.



O6paboTka NCKNOUYEHUH

It0 6e300pasue TaK OCTAB/IATH HEJIb3SL.

us /¢ «Kapnasanvnas nouvs

ITporpaMMBbI UITYT /15 TOTO, 4TOOBI OHM paboTasi. PaboTaii ObICTPO 1, caMOe TIIaBHOE,
npasuibHO. K cojkasieHo, Tak MporCXoauT He Beera. M mpobema He Beera CBOAUTCSE
K YPOBHIO [IOIFOTOBKH IIPOrPaMMUCTa: ObIBAIOT CUTYAI[IH, KOT/Ia HEBO3MOKHO TapaHTH-
poBarb 6e301n6ouHy 0 paboTy mporpaMMsl. JKeareabHO XOTs ObI CBECTH K MUHUMYMY
HeraTUBHbIE TOCJIEACTBI OT BO3BMOKHBIX OIIHOOK.

Camast 60IbIImast HEMPUSTHOCTD, CBSI3AHHAS C OTNMTMOKAMH, BO3HUKAIOIINMU B ITPOIECCE
BBITIOTHEHUH KOJIA, COCTOMT B TOM, UTO TPOTPaMMa 9KCTPEHHO 3aBepinaeT paboty. Ho Bo
MHOTHX $I3bIKaX IIPOTPAMMHUPOBAHUS (B TOM YHCJIE U B Java) IPeyCMOTPEHBI 3alTUTHbIE
MexaHu3Mbl. O HUX ¥ TIOH/IET peub Jasee.

UcknountenbHblie cuTyayum

Ma TaHT, HE 6y,£[6M YCTpauBaTb 3Jib CKaH/aJ/Jb
IIPU IMTOCTOPOHHMUX.

u3 /¢ «Dopmyna 11066u>

OmubKU, KOTOPbIE BOBHUKAIOT B PE3YJIbTaTe BBITOJHEHUS TPOTPAMMBI, TIPUHSITO
HA3bIBATD UCKIIOUUMEIbHOIMU Cumyayusmu. ITo e TPOMCXOANT, ECJU B MPOIECCe
BBITTOJTHEHUSI TIPOTPAMMBI CJTydaeTcst ombKa? JlajbHelliee BHIIOTHEHUE TPOTPAMMBI
NPUOCTAHABIMBAETCS, M ABTOMAaTUUECKH CO3/IAETCsT OOBEKT, OTMCHIBAIONINI BOZHUK-
Y10 MCKITIOUMTETBHYIO CUTYaInIo. TAKOH 06BEKT HAZBIBAIOT 0OBEKTOM UCKIIOYECHUS,
wnn uckmouenuem. CosgaHHblii 00bEKT UCKIIOUEHMS IepepaeTcs Aas o0paboTKu
METO/LY, B KOTOPOM BO3HUKJIA omiOKa. MeTo 1 MOKeT 06paboTaTh UCKIIOUEHIE UITH
nepeaarhb ero st 06paboTKM JAasbIle, TO €CTh B TOT METOJI, B KOTOPOM BBI3BIBAJICS
JMAaHHBI MeTo (TP BBIMOJHEHUH KOTOPOTO MPOU30IILIA OMMTHOKA). DTOT HOBBIN Me-
TOJI MOKET 06paboTaTh NCKIIOYEHUE MU TIEPEATh €0 JAJbIIE MO [EOYKEe BHI30BOB
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ciaepyonemMy MeToay. B urore uckiaodenne uian Oyaer obpaborano, uian He Oyper
obpaborano. B nocienneM ciydyae B Urpy BCTyIIaeT TaK HasbIBaeMblil 0Opabomuux
no ymoruanuto. Ero neficTBre CBOAUTCSA K NPEKPAINIeHUIo paboThl MPOTPAMMBI, YTO,
KOHEYHO, HESKENATEBHO.

HA 3AMETKY

WckntoumnTenbHble CUTyaLmMM MOXHO FeHepMpoBaTb MCKYCCTBEHHO (MU BPYYHYH) —

x TO eCTb CrneumanbHbIMKU NPOrpaMMHbLIMU MeToAaMu. Ha nepBblii B3rnsA, Takas BO3-
MOXHOCTb KaXXETCSl JIMLIHEN U HEHYXHOW, HO 3TO He Tak. MexaHu3M o6paboTku uc-
KNMOUNTENbHBIX CUTYaLMii, B TOM YMC/IE UCKYCCTBEHHOE FreHepupOBaHWeE UCKIIOUEHNH,
HepeaKo No3BOJISIET AeNnaTh Kog 60/1ee KOMMNAKTHBIM U AaXKe SMeraHTHbIM, 3HaUUTENbHO
ynpoLas peLleHne CIOXHbIX 3aaad.

YT0 5Ke HyKHO CAeIaTh, 9TOOBI B IIPOIPAMMHOM KOJI€ Peann3oBaTh 06paboTKy OmnboK?
Bo-niepBbix, ciesyer BbIAeAUTh (PPArMEHT KO/a, KOTOPBIH 0JIKEH KOHTPOJIUPOBATHCS
Ha TpeJIMET TeHePUPOBAHNS UCKIIOUUTEIBHON CUTYyaIlun (3TO TaK HA3bIBAEMbIN KOH-
mponupyemulil K00). Bo-BTOPbIX, HE0OOXOAUMO CO34aTh KO, HEIIOCPEACTBEHHO 0Opada-
TBHIBAIOTIMH UCKJIIOYUTETbHYIO CUTYAIIUIO, TO €CTh KOJI, KOTOPbIii BBITOJHAETCS B CITyJae
BO3HUKHOBEHUS OIUOKH.

B Java mist 06paboTKY NCKITIOUNTENBHBIX CUTYAIIUI UCIIOIb3YeTCs KOHCTPYKIKS try -
catch. B 6J10K, TOMeUEHHbII KJIFOUYEBBIM CI0OBOM try, IOMEIAETCS KOHTPOJIMPYEMBII KOJL.
[Tocne try-6s0ka pasmernaercs 6JIOK, TOMEUEHHBIH KIIUEBbIM CJIOBOM catch (Iipuuem
TaKkuX OJIOKOB MOJKET OBITh HECKOJIbKO). EC/Iu 1Ipu BBITIOJIHEHU KOHTPOJIUPYEMOTO
KoJa B try-0JioKe omubKa He BO3HUKAET, TO Bee catch-0s10ku urHopupytores. Ecim ke
ommbKa BO3HMKIIA, TO BBIIIOJHEHNE KOMaH/L U3 try-0/10Ka IPEKPaIaeTcs U HAUMHAIOT
BBITIOJIHATHCSI KOMAH/Ibl B TOM catch-6Jl0Ke, KOTOPbIil TpeHasHayeH st 06paboTKY
o1MOOK JaHHOTO THIIA.

noaAPOBHOCTH

OBbEKT UCKITIOYEHUSI COAEPXKUT MHDOPMaLMIO O BO3HUKLLEN olwmnbke. O6beKTbl co3aa-
lOTCS Ha OCHOBE KaccoB. PaKTUYECKM Kacc, Ha OCHOBE KOTOPOro CO34aeTcsl 06beKT
owmnbKK, onpeaensieTcs TUMoM BO3HMKLLEN oWwKnbkn. Koraa onvcbiBaetcs catch-6/10kK,
TO B KpYr/bIX CKOBKax nocne K4eBoro cfioBa catch ykasblBaeTcs Kiacc OwmboK,
KoTopble 0bpabaTbiBatoTCs 3TMM 6/10KOM, U (hopMasibHOE Ha3BaHWe Ast 06beKTa oWwn6-
K1 — onmncaHne — A0MKHO bblTb TakUM Xe, Kak 1 OnncaHne apryMeHToB MeToaa. Ecim
owmnbka BO3HMKMAA, TO B COOTBETCTBMM C TUMOM OLIMOGKM HA OCHOBE OMpeaeneHHOro
Knacca cosgaetcs 06beKT. 3aTeM nMpocMaTpmBaloTCsa Bce catch-610ku, n ecnmn Haxo-
anTCst 610K, COOTBETCTBYHOLLMI A@HHOMY TUMY OLIMOKM, TO 3TOT B/10K U BbIMOJSHSAETCS.

ITocie 610K0B try 1 catch MOKHO yKasaTh 010K finally ¢ KOZOM, KOTOPBII BBIIIOJIHSIETCST
B JI060M cJIydae BHE 3aBUCUMOCTHU OT TOTO, BO3HUKJIA NCKIIOYUTEIbHAA CUTYallNA WU
net. O011as cxema OInucaHus KOHCTPYKIUU try-catch-finally BBITVIATUT TaK:
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try{
// KoHTponupyembiii Kopa
}

catch(knacc obbekT){
// Kop mns o6paboTku ownbku

}
catch(knacc obbekT){
// Kop mns o6paboTku ownbku

¥
// DOpyrue catch-6noku

finally{

// Kop BbinoNHAeTCA Bcerpa
}
Best KOHCTPYKITHS, €CJTH OHA COJIEPIKUT HECKOJIBKO catch-010K0B 1 6710k finally, pa6o-
TaeT Tak: ecJIM MPY UCIIOTHEHIH Ko/Ia B GJIOKE try OIHOKY HET, TO TOCJIE BBITOTHEHIS
9TOTO GJIOKA BBITIOJTHsIETCS OJI0K finally, 3aTeM yIpaBJIeHUE MePeIaeTCst CIACAYIoei
ocJie KOHCTPYKIINH try-catch-finally komare. IIpu BOSHUKHOBEHUM OMIMOKY B IIPO-
1iecce BBITOJTHEHMS Ko/ia B GJIOKE try BBITIOJHEHUE KO/Ia B 3TOM OJIOKE OCTAHABINBACTCS
1 HAUMHAETCS TIOUCK MOAX0/sMIero 6soka catch. Ecou moaxozstimii 6J0K HaiieH, To
BBITIOJTHSIETCST €TI0 KOJI, TIOCJIE YeT0 BBITIOTHSIETCsI Ko/t 6710Ka finally. Jlaee BBITIOTHSIETCST
KO/, CTIeTYIOTINH TTOcIe KOHCTPYKIINK try-catch-finally.

noaPOBHOCTHU

@ Brnok finally nposiBnsieT cebs B criyyae, ecim UCNob3yHTCS BIOXKEHHbIE KOHCTPYKLMK
try-catch. Ecnu, Hanpumep, BO BHyTpeHHeM try-6510ke BO3HMKNA Ownbka n ansa ee
06paboTkn noaxoasllero BHyTpeHHero catch-6noka HeT, TO uckYeHne ansa ob-
paboTky nepeaaeTcs BO BHeWHWe catch-6nokun. Ho nepea 3TuM BbinonHseTcs 610k
finally (ecnv OH ecTb).

MsbI paccMOTpUM IIpoliecc 00paboTKK MCKIUeHi Ha npuMepax. Ho cHavasa mo-
3HAKOMUMCSI C KJIaCCaMM, KOTOPbI€ COOTBETCTBYIOT Pa3JINUHBIM UCKIIOUUTETHHBIM
CUTYaIHSIM.

Knaccbl MCK/TFOuMeHUuM

Korza y o6riiectBa Het 1{BeTOBOM AuddepeHIu-
aIlUU MITAHOB, TO HET IeJTU. A KOT/[a HeT eI —
HeT OyLyIiero.

us k/¢p «Kun-0sa-osa»

B Java cymiecTByeT 1esiast mepapXusl KJIacCcoB, IpeIHA3HAYEHHBIX /s 00pabOTKU
HCKJIIOYNTEJIbHBIX CUTyallnii. B BepiinHe sToi nepapXxumu HaAXOAMUTCS CyllepKJacc
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Throwable. ¥ aToro cymneprJacca ecTh /iBa ojkiacca: Exception u Error. K kimaccy
Error OTHOCSTCST KaTacTpO(UUIecKre OMmMuOKN, KOTOPbIE HEBO3MOKHO 06paboTath
B IIpOTpaMMe, HallpuMep IeperoJiHeHe cTeka naMsaTu. Y KJjacca Exception ecTb
mojkace RuntimeException. K kiaccy RuntimeException OTHOCSTCS OUTUOKY Bpe-
MEHU BBITIOJIHEHUST TPOTPAMMBI, KOTOPBIE MOTYT [IEPEXBATHIBATHCSA U 06PadaThIBATHCS
B IIpOrpaMMe.

HA 3AMETKY

KaxzoMy Tvny owmnbkM COOTBETCTBYET OnpeAeneHHbIn knacc. TouHee, Knacc 1 sBnsi-

N €TCsl TUMOM OLLUMBKK. Mpy 3TOM Y OLUIMBOK HEKOTOPbIX TUMOB €CTb NOATUMbI. Ha ypoBHe
KNaccoB 3TO COOTBETCTBYET CUTYyaLMu, KOrAa y Knacca ecTb noaknaccsl. B utore nony-
YaeTcs Lenas uepapxust KnaccoB, CBSI3aHHbIX Hacne[oBaHWEM.

Uckimouenus feisiTcst Ha KoHmpoaupyemvle n Hekoumponupyemvie. HekoHTposmpyembie
UCKJIIOUEHUS COOTBETCTBYIOT MOKIAcCCaM KJIacCOB RuntimeException u Error. [Ipoune
HNCKJIIOYEHUSI OTHOCATCSI K KOHTPOJIUPYEMBIM.

[lenenue (ocHOBaHHOE HAa MePAPXUU HACJIEOBAHUS ) UCKIIIOUEHUI HA KOHTPOJIUPYEMbIe
1 HEKOHTPOJIMPYeMble O4eHb BakKHO. ECJIM HEKOTOPBI METO/l MOKET CreHepHupOoBaTh
KOHTPOJIUPYEMO€e UCKJIIOUEHNE W OHO B MeTojie He 06pabaThiBaeTcsi, TO B CUTHATYPe
MeTo/a J0JKEeH ObITh 0TOOPaKeH COOTBETCTBYIONIMIT (haKT: IOC/e KPYIJIbIX CKOOOK
¢ aprymMeHTaMu MeToja (HO mepej OTKphIBaoliell (GUTrypHOil CKOOKOI) yKa3hIBaeTCsI
KJIIOYEBOE CJIOBO throws U Ha3BaHUE KJIacca UCKITIOYEHMS.

HA 3AMETKY

Ecnu MeToa reHepupyeT 1 He 06pabaTbiBAET HEKOHTPONMPYEMOE UCKITIOUEHUE, OTPaXKaTb
3TOT (haKT B CUrHaType METOAA He HYXXHO.

Wepapxust HacIe0BaHMsI KJIACCOB BakKHa B CUJTY €Ille OZHOTO 00CTOsATENbCTRA. Jleso
B TOM, YTO IIPK IIepexBare u 00paboTKe UCKI0YeHNI B catch-6/10Kax IiepexBaThiBaeTcst
He TOJBKO MCKITIOUEHNST KTacca, YKa3aHHoTo B catch-610Ke, HO U MCKIIOYEHUS BCEX
MOJIKJIACCOB JAHHOTO KJIAcca.

HA 3AMETKY

Ecnu cospaTb catch-6nok ang 06paboTku UCKIOUYEHMI Knacca Exception, TO Takon
610K ByaeT nepexBaThiBaTb NPAKTUYECKU BCE UCKITHOUEHMSI.

HexoTopble HauboJjiee 4acTo UCIO/Ib3YEMbIE HEKOHTPOJIMPYEMbIE MCKIIOUEHMS II€Pe-
yucJseHsl B Ta01. 9.1.
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Ta6nuua 9.1. Knaccbl HEKOHTPOIMPYEMBIX UCKITFOUYEHUI

Knacc ncknroueHums

OnucaHue ownbkmn

ArithmeticException

Apudmerndeckas ommnbka (Hanpumep, AejJeHe Ha
HOJTh)

ArrayIndexOutOfBoundsException

Wunexc maccuBa BBIXOUT 32 TIPEJIEIIbI JIOITYCTUMBIX
TPaHuIl

ArrayStoreException ITpucsanBanue sj1eMEHTY MacCUBa HEJIOILy CTUMOTO
3HAYEHUS
ClassCastException Hepnonycrnmoe npuezieHne TUIIOB

IllegalArgumentException

Mertony niepesian HeJIOITyCTUMBIN apTyMEHT

IndexOutOfBoundsException

Wunexc naxoautes 3a mpejieaMu JI0MyCTUMbIX [T
HEro IpaHuI]

InputMismatchException

Ounbka, cBsI3aHHast ¢ HEKOPPEKTHO BBEIEHHBIM
3HAYCHUEM

NegativeArraySizeException

COS[[aHI/Ie MacCCHuBa OTPUIIATEJIbBHOTO pa3dMepa

NullPointerException

He]IOHyCTI/IMOC MCITOJIb30OBaHME CChIJIKN

NumberFormatException

Henomycrimoe 1mpeobpasoBaHiie TEKCTOBOM CTPOKU
B 4KCJIOBOI (hopmar

StringIndexOutOfBoundsException

[TombrTKA WHAEKCUPOBaHNA BHE IIPEEJIOB CTPOKN

UnsupportedOperationException

HeI[OHyCTI/IMaSI orepanus

HexoTopbie KOHTPOJMPYEMbIe UCKIIOUEHUST TIPEACTaBIeHbI B Tab. 9.2.

Ta6nuua 9.2. Knaccbl KOHTPONPYEMBbIX UCKITHOUEHMI

Knacc ucknroueHus

OnucaHue ownbkun

ClassNotFoundException

Kracc ne Haiinen

IllegalAccessException

B noctyne k kiaccy oTkazaHo

InstantiationException

[TombiTka co3arh 06bEKT aGCTPAKTHOTO KJIACCA UIIH HHTEP-
deiica

InterruptedException

Om1H TOTOK TIPEPBAH JI[PYTUM ITOTOKOM

NoSuchFieldException

[Tone He cymecTByeT

NoSuchMethodException

Merton He cyniecTByeT
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Kpome 6u6IMOTEYHBIX KJIACCOB, AJs PabOTHI ¢ UCKIIOUEHUSIMU MOKHO CO3/aBaTh
co6cTBernble Kaacchl. OOBIUHO WX CO3/AI0T HACJEI0OBaHNEM KJacca Exception mim
RuntimeException. B mepBoM ciydae moaydaeM Kiaacc A UCKIIOYEHUS KOHTPOTUpPYye-
MOTO THIIA, & BO BTOPOM — HEKOHTPOJIUPYEMOTO.

IIaJIee MbI paCCMOTPUM pPa3HbI€ CII0COOBI UCIIOIb30BAHNSA MeXaHU3Ma O6pa6OTKI/I nc-
KIIOYHUTE/TbHBIX CI/ITyaHI/IfI.

NMpumep 06paboTkn NCKNOYEHUN

Mens T€P3al0T CMYTHbIE COMHEHUA.

u3 x/¢ «Mean Bacurvesuy mensem npogeccuios

Haunewm co ciiefyioniero npumMepa: moJib30BaTelIs IIPOCST BBECTH TEKCT, KOTOPBII 3aI1H-
ChIBAETCS B TEKCTOBYIO [IePeMEHHYI0 text, B 110Jie BBO/IA /IMAJI0T0BOI0O OKHA, a B CJIE/IY10-
1eM OKHe 0TOOpakaeTcst nHGOPMAIIUI O TOM, CKOJIBKO BO BBEIEHHOM TEKCTE CUMBOJIOB
(smuctunr 9.1).

Jiuctuur 9.1. NMpumep 06paboTkyN UCKIHOUEHUI

import static javax.swing.JOptionPane.*;
class Demof{
public static void main(String[] args){
String text=showInputDialog(null,
"BBeanTe TekcT:", // Haanucb Hag nonem
"HyxeH TekcT", // 3aronoBok OKHa
QUESTION_MESSAGE // MukTOorpamma
)s
try{ // KoHTponupyembiii kop
showMessageDialog(null,
// CoobiieHune:
"B TekcTe "+text.length()+" cumBonos",
"CumBonbl", // 3aronoBoK OKHa
INFORMATION_MESSAGE // NMukTorpamma
)s
}catch(Exception e){ // O6bpaboTka ownbkmn
showMessageDialog(null,
"YTo-TO nowno He Tak...", // CoobueHne
"Ownbka", // 3aronoBoK OKHa
ERROR_MESSAGE // MukTorpamma
)s

OKHO € TEKCTOM B 1T0JIe TIOKa3aHo Ha puc. 9.1.
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Eciin nmosib3oBaTeib BBOAUT TEKCT U HAKUMAeT KHOMKY OK, TO MOSIBJISIETCSI ClIeIyTolee
OKHO ¢ nH(popMaIlreii 0 KoJIMYeCcTBE CUMBOJIOB BO BBeJIeHHOM TeKkcTe (puc. 9.2).

e ' Cumeonsi
Beegure TeKcT: ®
||-13yqaeM Java | B Texcre 12 CHMEONOB

Puc. 9.1. OKHO C nonemM n BBeAEHHbIM Puc. 9.2. OkHO ¢ nHdopMaLmen
B HEro TeKCTOM 0 KOJIMYECTBE CMMBOJIOB B TEKCTE

[TpobsieMbl MOTJIH GBI BOSHUKHYTh, €CJIM ObI MOJIb30BATEb B OKHE € [IOJIEM BBOJIA BMe-
cro kHomkr OK Haskasl KHOTIKY Cancel Wi CHCTeMHYI0 TUKTOrpaMMy. B TakoMm ciydae
TEKCTOBBIIT OGBEKT HE CO3/IAETCs, a TIepeMeHHast text COMEPAKUT MyCTYIO CChIIKY null.
[Tpu mombITKe cHOPMUPOBATH TEKCT COOOIIEHMS IJIst BTOPOTO OKHA U3 TIePEMEHHOIT text
BbI3bIBaeTCst MeTO/ length (). Ecin mepementast Ha 00bEKT He CChLIAETCsI, TO BO3HUKAET
omOka. [ToaToMy KoMaHa ¢ BHI3OBOM MeTozia length() 13 mepeMeHHOil text mome-
maercs B try-0JI0K, a 1Jis1 epexsara u 00paboTKU OMUOKK IPeayCMOTpeH catch-6JI0K.
B aTOM 6J10Ke ecTh KOMaH/a Jist OTOOPasKeHHst APYTOTO AUANOrOBOTO OKHa. [ToaTomy
€CJIN TI0JIb30BATEb MEPEAYMAET BBOIMUTH TEKCT, TO MOSBUTCS OKHO € coo0IIeHeM 00
ommbke (puc. 9.3).

' Owm6ia 53]

. Yro-10 NOWno He TakK...

Puc. 9.3. OkHO nosiBNsieTcs, ecnv nonb3osaTesb nepeaymarn BBOAUTb TEKCT

Ho camoe rmaBrOE — IporpamMma Impo0JIKaeT pa60Ty B IITaTHOM PEKMNME.

noaPOBHOCTH

OnuncaHHas Bbllwe ownbka 0THOCUTCSA K Knaccy NullPointerException. Mbl B catch-
6110Ke yKkazanu knacc Exception. MNockonbKy knacc Exception aBASeTCS CynepKiaccom
(NpsiMBIM MK OMOCPeAOBaHHBIM) A/1St KNTACCOB NEPEXBATLIBAEMbIX UCKITIOYEHMIA, TO COOT-
BETCTBYIOLLMIA catch-610k 06pabaTbiBaeT BCe OLIMOKM (KOTOPbIE MOXXHO 06paboTaTh),
B TOM umncne v ownbkmn knacca NullPointerException. Ecnv He yragate Tmn owmnbkm
B catch-6noke, To owmnbka TakMM 6/T0KOM He MepexBaTbiBaETCs.

TakKe CTOMT OTMETUTb, YTO MAEHTUUKATOP e MOC/E HasBaHWUs Kacca Exception
B catch-6/10Ke ABMSIETCS CCbINKOM Ha 06BEKT UCKIOUEHNS], KOTOPbIN NepeaaeTcs B 610K
Ans 06paboTku. MpoCcTo B HALIEM CllydYae Mbl 3TOT O6bEKT HE UCTOMb3YEM.
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NUcnonb3oBaHue 06beKkTa UCKITI0UYEHUS

Bame BI)ICO‘{GCTBO, 3/1eCb BaM HUKTO HHUYEro
He CKaKeT.

u3 /¢ <«Ilpuxmouenus npunya Oropusens»>

ITpu 06paboTKe OMMOKU B COOTBETCTBYIONTIIT catch-0JIOK TIEPeaeTcst CChLIKA Ha 00b-
exT uckiaodeHns. OObEKT CO3/[aeTCsT ABTOMATHYECKH U COAEPKUT UH(MOPMAITHIO O TIPO-
nsolreanei omundre. IToi nHGOpPMAIEl MOKHO BOCIIOIb30BATHCA. 3[€Ch YMECTHO
BCIIOMHWTD, YTO B BEPIIMHE HEPAPXUU KJIACCOB, CBSIBAHHBIX ¢ 0OPaOOTKON UCKIOUe-
HUM, HaXOAUTCs Kaace Throwable. TToaromy cymiectByer HabOp MeTo40B (M3 Kacca
Throwable), KOTOpBIE €CTh ¥ JTI0G0TO 06BEKTA UCKIIOUeHNsT. HEKOTOPbIe METOIbI Kilacca
Throwable niepeunciiennl B Tabir. 9.3.

Tabnuua 9.3. Metoab! knacca Throwable

Metop OnucaHue
fillInStackTrace() Metoz B kKauecTBe pe3yJibraTa Bo3Bpaiiaer o0bekT Throwable,
KOTODbLI COAEPKUT 110JIHYIO Tpaccy cTeka. MeToz He umeeT
apryMeHTOB

getlocalizedMessage() | B kauecrTBe pesyJibrata METO/l BO3BpAIIAET CTPOKY (00BEKT
KJ1acca String) ¢ JIOKaJM30BaHHbBIM ONMCAHUEM MCKITIOUEHHS.
MeTo/1 He MMeeT apryMeHTOB

getMessage() MertomoM BosBpamaercs crpoka (00beKT Kaacca String) ¢ onm-
CaHUEeM UCKJIIOUYCHUI. MeTOI[ HE UMEET apTYMEHTOB

printStackTrace() Metozom otoGpaskaercst Tpacca creka. Metoj He numeer apry-
MEHTOB

toString() Meto/ B KauecTBe 3HAUEHUs BO3BpallaeT 0ObeKT Kiacca String,
cojiepKaiiuii onucanue uckaodenus. MeTos He UMeer apry-
MEHTOB

B uwacrHocTH, 1151 noTydeHns: nHbopMaIy 00 oIrOKe 0OIYHO UCIIOIb3YIOT METObI
getLocalizedMessage() u getMessage(). Takxe (SBHO MM HESIBHO) 3a/[€1ICTBYETCS
MeToz toString(). s 06beKTOB UCKIIOUEHMI OH TI€PeoIpeie/ieH TaK, 4TO BO3BPallaeT
CTPOKY C OIIMCAHUEM OIINOKIL.

HA 3AMETKY

HanoMHuM, MeToA toString() BbI3bIBAETCA aBTOMATUYECKM, HANpUMep, Npy nepesave
obbekTa apryMeHToM MeToay println().
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B sucrunre 9.2 npescTaBieH PUMeP HCIOTb30BaHUS OOBEKTA UCKITIOYEHSI.

JinctuHr 9.2. Ucnonb3oBaHUe 06bEKTA UCKITHOUEHUSA

import java.util.Scanner;
class Demo{
public static void main(String[] args){

Scanner p=new Scanner(System.in);

int a,b;

System.out.print("BBeanute nepsoe uucno: ");

try{ // KoHTponupyemsbiii kop
// CyuTbiIBaHWe NepBOro 4ucna:
a=p.nextInt();
System.out.print("BBeaute BTOpOe uucno: ");
// CuymTbiBaHME BTOPOro 4ucna:
b=p.nextInt();
System.out.println("fenenue Haueno:");
// OBHO 4ucno penuTcAa Ha gpyroe:
System.out.println(a+" / "+b+" = "+a/b);

}catch(Exception e){ // O6paboTka ownbok
System.out.println("MNpousowna owunébka!");
System.out.println(e);
System.out.println("OnucaHue: "+e.getMessage());

¥

System.out.println("BeinonHeHue nporpammsl 3aBepleHo");

[Tosb30BaTENIO MPE/IJIAraeTCsl BBECTHU [[BA IIEJIbIX YKCIIA, TIOCJE YeTO BHIYUCISETCS Pe-
3YJIBTAT [[EI0YMCIEHHOTO €IS O[HOTO YHCJIa Ha JPYTOE, IIPU ITOM MOTYT BOSHUKHYTh
/1BE HpO6JIeMI)I. HepBaH CBs3aHa C TeM, 4YTO I10J1Ib30BaTEJIb MOKET BBECTHU HE 11eJ10€ YN CJIO.
Bropas npobsiema cBsidaHa ¢ BOSMOKHBIM JieJieHHeM Ha HOJIb (B CJIydae, ecjii BTOPOe
BBEJIEHHOE MOJIb30BaTeIeM YHCJI0 ABJIsteTcs HyeM). [l nepexsata n 06pabOTKI yKa-
3aHHBIX ONIMOOK MbI UCTIOJIb3YeM KOHCTPYKIIUIO try-catch, mpudem B catch-6J0ke st
oTobpaskeHust nHGOPMAIUU 06 OIMOKe UCIONb3YeM 00BEKT MCKI0YeHMst (KOTOPbIi
B CJydae BOSHUKHOBEHUsI OMTUOKY TIepefaeTcst B catch-6J10K /7t 06paboTkn). Pesyiib-
TaT BBIIIOJTHEHUA ITPOTrPaMMbI 3aBUCHUT OT TOT'O, KaKME€ 3HaUYE€HUA BBOJUT ITOJIb30BaTEJIb.
Eciin Bce MPOMCXOANT B MITATHOM PEKKMME, TO Pe3yJIbTaT MOKET ObITh TaKMM, KaK I10-
Ka3aHo HUsKe (371eCh U Jlajiee KUPHBIM IIPU(TOM BbIIETIEHbI 3HAYEHUS, KOTOPbIE BBOIAUT
110JIb30BATEb):

Pe3ynbTaT BbINOJIHEHUA NPOrpaMMbl (M3 IMCTUHIa 9.2)

BBeauTe nepsoe 4ucno: 17
BseauTte BTOpOe 4ucno: 3
[eneHne Haueno:

17 / 3 =5

BbinosIHEHWE MpOrpamMmbl 3aBepleHo
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Ecam monp3oBaTennb BBOJAUT BTOPOE HYJIEBOE YHCJIO, TO PE3YJIbTAT 6y/:[eT TaKUM:

Pe3ynbTaTt BbINOIHEHUS NPOrpaMMbl (M3 JIMCTUHra 9.2)

BBeauTe nepsoe 4ucno: 17

BeBeauTe BTOpOe 4ucno: O

[leneHne Haueno:

Mpousowna owunbka!
java.lang.ArithmeticException: / by zero
OnucaHue: / by zero

BbinosIHEHWE MpOrpamMmbl 3aBepleHo

B arom ciryuae B fesio Berymnaet catch-6io0k. Tlo pesysbraty mnpuBejieHust 00beKTa uc-
KJTIOUeHUsI K TEKCTOBOMY (hopMaTy (¢ MOMOIIbIO HESTBHOTO BbI30Ba MeTO/Ia toString())
BU/JIUM, 4TO IIPOU3OIILIA ommbKa Kiacca ArithmeticException. Onucanue OMIMOKU
(Texct "/ by zero") siBJIseTCS JJAKOHUYHON peanusalueil (hpasbl denenie na nob.

Ecim monb3oBaTeib BBOAUT He IEJTOUNCIEHHOE 3Had€eHune, ToO BO3BMOJKHO CJIe/lyIoliee:

Pe3ysbTaT BbINOJIHEHMSA NpOrpamMMmbl (M3 IMCTUHra 9.2)

BseauTte nepsoe 4ucno: 17

BBeanTe BTOpOE 4MCNO: X
Npousowna ownbka!
java.util.InputMismatchException
Onucanune: null

BbinoNHEHMe Mporpammbl 3aBepleHo

Kaxk Bugum, nporcxoauT omrbKa kjiacca InputMismatchException us nakera java.util
(ommbKa, cBsI3aHHAs ¢ HEKOPPEKTHO BBEAEHHBIM 3HAYEHUEM ), a KJIIOUEBOE CI0BO hull
B OIIMCAHUN UCKIIOUEHHUS O3HAYAET, YTO 0COOBIX KOMMEHTAPUER 10 IIOBOLY OLIMOKHU HET.

Kak 6b1 Tam HU ObLIO, HO UCIIOJIb30BaHKe 0ObEKTa MO3BOJIAET B HEKOTOPOI CTerneHn
KJIacc(pUIMPOBATh OMNOKY pa3HbIX TUIOB. [IpaBza, /IS perenns 9Toi 3afa4l eCTh
6osiee IpocToii 1 9 PEeKTUBHBIIT MEXaHU3M, OCHOBAHHBII HA UCIIOJb30BAHII HECKOJIb-
KHX catch-6JI0KOB, IpeiHasHaYeHHbIX /i1 00PabOTKM MCKIIOUYEHUI Pa3HbIX KJIACCOB.

Ucnonb3oBaHue Heckosibkux catch-6nokos

Bce riynoctu B Mupe GbIBalOT TOJILKO OT YMHBIX
PasroBOPOB.

us k/p <Aiborum-66»

JlIs1 KasKIoTo THUIIA UCKIIOUYEeHHI MOKHO IIPEAyCMOTPeTh CBOil 6JI0K catch s obpa-
6oTKu. BIIOKY Pa3MeNanTcst OIUH 3a IPYTUM, U JIJIsI HUX YKa3bIBAIOTCSI PA3HBIE KIIACCHI
UCKJIIOYEHUH (COOTBETCTBEHHO OOBEKTHI UCKIIOYEHIH Pa3HBIX KJIACCORB).
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HA 3AMETKY

He cneayeT 3abblBaThb, YTO Kaxablli catch-6nok 06pabaTbiBaeT He TOSILKO OLIMOKM

x KJlacca, yKa3aHHOro HenocpeACTBEHHO B 3TOM 6/10Ke, HO M OLWMOKM BCEX MOAKNACCOB
[laHHOrO Knacca. lMoaToMy, Hanpumep, ecnu cpean catch-6/10KOB €CTb TaKoM, UTo
npeaHasHayeH ans obpaboTku UCKIOYEHMI Knacca Exception, TO OH AO/MKEH pas-
MELLaTbCA NOCNIeAHNUM cpeam catch-6110KoB. B MpOTUBHOM Crlydae OH 6bl nepexBaThbiBas
BCE UCK/TIOYEHUNS U A0 NPOBEPKM CNeaytoLLmnX nocne Hero catch-610K0B €710 NpoCcTo
6bl He aoLso.

B smictunre 9.3 npuBeeH mpuMep porpaMMbl, B KOTOPOii, TOMUMO OMIMOKK JIeJIeHUsT
Ha HOJTh, 06pabaThIBAETCS ONMTHOKA HEBEPHOT MHIEKCATINHT 2JIEMEHTOB MACCHBA, 8 TAKIKE
ormu0Ka, CBSI3aHHAsS ¢ HeBEPHBIM (hOPMATOM BBEJIEHHBIX JIAHHBIX. B IporpamMmme cosaercst
MacCHB; T10JIb30BATEJIS IPOCAT BBECTH [[BA MHJIEKCA, OIPEEIAIONINX HoCae10BaTe N b-
HOCTD 3JIEMEHTOB 13 3TOTO MAacCHBa. Tak:Ke B IIPOIecce BBITIOJHEHUS TIPOTPAMMBbI BBIUTC-
JISIETCS Y CJI0, PABHOE PE3YJILTATY 1EJIOUUCACHHOTO JIeJIeHUS CyMMbI U3 TI0CJIe/I0BATE b=
HOCTH 3JIEMEHTOB Ha PAa3HOCTh WHAEKCOB. [oTeHIMa bible TPOGIEMbI — CJIEIYIOTIHE:

O Tlosab3oBaresb BBOAUT HEUNCIOBOE 3HAYEHUE IS OJJHOTO U3 UHIEKCOB.

Q TIlosb3oBarenb BBOJAUT YMCJIOBOE 3HaYEeHUE /IJId MH/IEKCOB, HO OJIMH UJIN oba MH/IEK-
Ca BBIXO/JAT 3a lIOHyCTI/IMI)IfI Jalia3on 3HAUYCHUI.

Q TIlosp3oBaresb BBOJUT /IBa OIMHAKOBBIX 3HAYCHUA [JIsI MHICKCOB, 1 B PE3YJIbTATE
Tpu feJIEeHUU CYMMDbI 9JIEMEHTOB Ha PAa3HOCTH MHAECKCOB BO3HUKACT omubOKa JeJsie-
HUA Ha HOJIb.

Jiuctuur 9.3. Ucnonb3oBaHue Heckonbkux catch-6nokos
import java.util.*;
class Demo{
public static void main(String[] args){
int a,b,s=0;
Scanner p=new Scanner(System.in);
// MaccuB:
int[] nums={e,1,2,3,4,5,6,7};
System.out.println("Ykaxute aBa uHaekca (oT @ mo "+
(nums.length-1)+")");
try{ // KoHTponupyembii Koz
System.out.print("Mepsbiit uHgekc: ");
// CyuTbiBaeTCA NepBblii UHAEKC:
a=p.nextInt();
System.out.print("BTopoit ungekc: ");
// CuymTbiBaeTCS BTOpPON WMHAEKC:
b=p.nextInt();
// OTobpaxeHue 31eMeHTOB MaccCUBa W BblYUC/IEHUE
// CyMMbl 31€MeHTOB:
for(int k=a;k<=b;k++){
s+=nums[k];
System.out.print(nums[k]+" ");
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System.out.println();
System.out.println("Ewe ogHo uucno: "+s/(b-a));
}
// NepexBaT u o0b6bpaboTka ownbok:
catch(InputMismatchException e){
System.out.println("Ownbka ¢opmaTa AaHHbIX");
¥
catch(ArrayIndexOutOfBoundsException e){
System.out.println("\nBbixoa 3a npegensl maccusa");
¥
catch(ArithmeticException e){
System.out.println("Ownbka peneHus Ha Honb");

}

System.out.println("BbeinonHeHne nporpammbl 3asBepeHo");

Ecsn nosnp3oBarenn BBOJIUT /IBa KOPPEKTHDLIX N Pa3HbIX 3HAYEHU S JIJIA NHIEKCOB, TO I10JIY-
YUM pe3yJibrat HaHOI[O6I/I€ TOrOo, KOTOprfI IpeACTaBJIEH HUXKE (SLIGCI) 1 fajiee JKUPHbIM
I_HpI/I(bTOM Bbl/l€JIEHbI 3HAYCHW I, KOTOPbIE BBOJIUT HOJIbBOBaTeJIb)Z

Pe3ynbTaTt BbINO/IHEHMA NporpamMMmbl (M3 IMCTUHra 9.3)

YKaxuTe ABa uHAekca (oT © fo 7)
MepBbil uHApeKc: 2

BTopoit uHpekc: 5

2345

Ewe ogHo 4ucno: 4

BbinoNHeHWe nporpammbl 3aBeplueHo

Ecou nipu BBOJIE MHIEKCA YKA3aTh HEYKMCIOBOE 3HAUEHNUE, B JIEJI0 BCTYTIUT 06paboTInK
UCKJIIOYEHUs Kyacca InputMismatchException u pesyJibrar Gy/eT, HalpruMep, TAaKUM:

Pe3ynbTaT BbINOJIHEHUS NpOrpaMMmbl (M3 NMUCTUHra 9.3)

YkaxuTe ABa uHAekca (oT © po 7)
MepBbil uHpeKc: 2

BTopoit MHAeKc: NATb

Ownbka dopmaTa [aHHbIX
BbinonHeHMe nporpammbl 3aBeplueHo

Eciit ykasaTh Ba OJMHAKOBBIX 3HAYCHUSI, TO TeHepupyercst (1 00pabaThIBAETCSI) HC-
KJIo4yeHune Kiaacca ArithmeticException.

Pe3ynbTaT BbINOJIHEHUA NPOrpaMMbl (M3 AMCTUHIa 9.3)

YKaxuTe ABa uHgekca (oT © po 7)
MepBblil UHAEKC: 5

BTopoit nHaekc: 5

5

OwnbkKa AeneHns Ha HOMb
BbiNno/sHEHME MpOrpamMmbl 3aBepueHo
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Ecam »xe 17151 mHEKCA yKa3aHo 11eJI0YMCIeHHOe 3HaUeHNe 3a TpefieslaMy IOy CTHMOTO
JMarnas3oHa, TO BO3HMKaeT olnbKa Kjaacca ArrayIndexOutOfBoundsException. Takum
OyzieT pe3yJibTaT BhIIIOJIHEHUS IIPOrPAMMBbI, €CJIM HEBEPHO YKa3aHO 3HAUYeHUe JJist BTO-
poro mHaeKca.

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (U3 IMCTUHra 9.3)

YKaxuTe ABa uHpekca (oT @ po 7)
MepBblil MHAEKC: 2

BTopoit nHgekc: 10

234567

Belxoa 3a npepensl maccuea
BbinosHEHME Mporpammbl 3aBepleHo

Ecm neBepHO yKa3aH MepBbIN WHIEKC, TO PE3YILTAT OYIET TAKUM:

Pe3ynbTaTt BbINO/MIHEHUS NPOrpaMMbl (M3 JIMCTUHra 9.3)

YKaxuTe ABa uHpekca (oT @ po 7)
MepBbll MHAEKc: -1

BTopoit nHpgekc: 3

Bbixoa 3a npepnensl Maccuea
BbinoNHEeHWe Mporpammbl 3aBepleHo

Ectu niepBbiit uHzCKC 60JTBITIE BTOPOTO, TO (hOPMATBHO OIMTHMO0K He BO3HUKAET (J1ajKe e
06a MHJIEKCA BBIXOST 3a JIOMYCTUMbIE TPAHUIIBI), TIOCKOJIbKY B ATOM CJIydae YCJIOBUE
B OllepaTope IHKJIA CPa3y Ke OKaKETCS JIOKHBIM.

Pe3ynbTaTt BbINO/IHEHMA NporpamMMmbl (M3 IMCTUHra 9.3)

YKaxuTe ABa uHAekca (oT © fo 7)
MepBbil uHpekc: 10
BTopoi uHpaekc: -5
Ewe oAHO 4ucno: ©
BbinonHeHWe nporpammbl 3aBepleHo

Co0TBETCTBEHHO, KOMAH/[bl, B KOTOPBIX MOTYT BO3HUKHYTH OIMIMOKH, HE OY/yT BBIOJI-
HATBHCA COBCEM.

Bno)xeHHble KOHCTPYKLUuM try-catch

Bynbre BHMMATEIbHBL, IOMHUTE O CTPOsKAMIIIE
CEKPETHOCTH TOM Olepallnu.

uz m/ @ «llpuxmouenus xanumana Bpynezens»

Opun 610K try MOKET pasMemaThest BHyTpu Apyroro 6ioka try. Ecam Bo BHyTpenHeMm
6J10Ke try Bo3HUKaeT omrOKa 1 i 9Toro 6J10Ka try Her catch-0J10Ka, IpejHasHayeH-
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HOTO 7151 00PabOTKU MCKITIOYEHHI TAHHOTO KJIACCA, TO UCKIIOYEHHE TIEePEAeTCst [IIst
06paboTKK BO BHENTHIO KOHCTPYKIMIO try-catch. Haunmaercs nocseoBarebHblii
POCMOTP catch-6JI0KOB, CBS3AHHBIX C BHENTHUM try-0JIOKOM, Ha IIPeAMET 06PabOTKH
BO3HUKIIEN ONTHOKH.

HA 3AMETKY

Ecnun BHYTpPEHHSS KOHCTPYKUMS try-catch copepxuT ewe u 6510k finally, To nepen
TeM, Kak nepeaaTb HeobpaboTaHHOE UCKITIOYeHMe Ans 06paboTKM BO BHELLHIOK KOH-
CTPyKUMIO try-catch, 6yayT BbINOAHEHbI KOMaHAbI U3 610ka finally.

MoskeT clIoKIThCS 1 GoJIee HETPUBHATBHAS CUTYAIHS, HATPUMED, KOT/Ia METOJI, KOTOPBII
BBI3BIBACTCSI B OJIOKE try, caM COJEPKUT KOHCTPYKIUIO try-catch. Ecau B 6ioke try
METO/Ia BO3HUKAET ONMOKa, He 06pabaThiBaeMasi METOJIOM, TO €€ TIOIBITAETCS MepexBa-
TUTD BHEIHSS KOHCTPYKIMSA try-catch, B KOTOPOI BbI3bIBAETCS METO/L.

B muctunre 9.4 mpencTasieHa IporpaMMa, B KOTOPOI NCTIOTB3YIOTCS BJIOKEHHbIE KOH-
CTPYKINU try-catch.

JincTuHr 9.4. BnoxxeHHble KOHCTpykuuum try-catch

import java.util.Random;
class Demof{
public static void main(String[] args){
// O6beKkT AnA reHepupoBaHMA CNy4YaWHbIX Yucen:
Random r=new Random();
// TNepemeHHble:
int a,b;
// Maccus:
int nums[]={-1,1};
for(int k=1;k<=5;k++){
System.out.println("MonbiTka N"+k);
// BHewHuit try-6noK:
try{
a=r.nextInt(3); // 3Hayenue 0,1 unu 2
b=100/a; // BO3MOXHO [AefieHWe Ha HoJb
System.out.println("b="+b);
// BHyTpeHHuin try-6nok:
try{
if(a==1) a=a/(a-1); // LeneHne Ha HONb
else nums[a]=200; // HenpaBubHbli UHAEKC
// BHyTpeHHuit catch-6nok:
}catch(ArrayIndexOutOfBoundsException e){
System.out.println(
"HenpaBunbHbil uHpekc: "+e
)s
}
// Bnok finally:
finally{
System.out.println(
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"Ownbka npoucxoauT Bcerpal!”
)s
}
// BHewHuit catch-6nok:
}catch(ArithmeticException e){
System.out.println("[enenve Ha Honb: "+e);

Pesymibrar BeITIOSIHEHUS TTPOTPAMMBbI (C YYETOM TOTO, UTO MCHOJIb3YETCS TeHEPATOP
CILyYalHBIX YUCE/T) MOKET ObITh TAKUM, KaK [I0OKa3aHO HUKE:

Pe3ynbTaT BbINO/IHEHUA NporpamMMmbl (M3 IMCTUHra 9.4)

MonbiTka N1

b=50

HenpaBunbHbil MHAeKkc: java.lang.ArrayIndexOutOfBoundsException: 2
Ownbka npoucxoauT Bcerpal

MonbiTka N2

b=100

Ownbka npoucxoauT Bcerpa!

[lleneHne Ha Honb: java.lang.ArithmeticException: / by zero
MonbiTka N3

b=100

Ownbka npoucxoauT Bcerpa!l

Jllenenne Ha Honb: java.lang.ArithmeticException: / by zero
MonbiTka N4

b=50

HenpaBunbHbil MHAeKkc: java.lang.ArrayIndexOutOfBoundsException: 2
Ownbka npoucxoauT Bcerpal

MonbiTka N5

lleneHne Ha Honb: java.lang.ArithmeticException: / by zero

B mporpamme rerepupyroTes caydaiitbie yrcia. Jl1st 9Toro cosmaerest 06BheKT r Kaacca
Random. B 5T0M 06beKTE MBI HCTIONB3YEM METO/ nextInt (), KOTOPBIH PE3yIBTaTOM BO3-
BpallaeT cIyJaiiHoe 11eJioe YNCJI0 B [Uara3one 3Ha4eHni OT @ (BKIIOUYUTENBHO ), CTPOTO
MEHbIIIEE YKCIIa, YKA3aHHOTO apryMeHToM MeToa. OObIBISIOTCS IBE TIEeTOYNCICHHBIC
TrepeMenHbie a 1 b, a TaKiKe HEJIO‘H/ICJIGHHBH?I MacCCHUB nums, COCTOS[I_HI/Hk/,I BCETO M3 /IBYX
2JIEMEHTOB (CO 3HAYEeHUSIMU -1 1 1).

B omeparope nukiia BHeIHEro 6JI0Ka try MOCIeI0BATEIBHOE BBITIOTHEHNE KOMAH/T a=r.
nextInt(3) 1 b=100/a MOXKET 3aKOHYNUTHCA FeHEPUPOBAHNEM UCKIIOUECHUSA, TOCKOIbKY
cpeiy TOTeHIMAJbHBIX 3HAUeHN T ITePeMEeHHOM a eCTh 1 HyJIeBOe, YTO, B CBOIO OU€PE/Ib,
o3HayaeT omubKy JeJeHus Ha HOoJb. Ha aToT caryuail iperycMoTpeH BHEITHMIT GJI0K
catch (cBs13aHHBIN ¢ BHEITHUM GJIOKOM try). B cirydae omuGKY BBITIOMHSIETCS KOMaH/IA:
System.out.println("feneHne Ha Honb: "+e). 31ech yepes e 0003HAUEH OOBEKT Kjlacca
ArithmeticException, KOTOpbIil iepemaeTcst 17ist 0OpaboTKH B OJIOK catch.
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Ecuiu B ykazaHHOM MecTe onmmOKa JieJIeHUs Ha HOJTb He BOSHUKAET, TO 3HAUEHUE Tiepe-
MEHHOI b BBIBOJIUTCA Ha 9KPaH (3Ta MepeMeHHasi MOXKET TPUHUMATD BCEro /[BA 3HA-
YyeHus1: 100 IIpU 3HaUYCeHUU IIepeMeHHOH a paBHOM 1 M 50 IIPY 3HaYeHUU [TepeMeHHOH a
PaBHOM 2), IIOCJIE YeTO BBIIOJIHAETCS ceprsl KOMaH/l, 3aKJII0YEHHBIX BO BHYTPEeHHUN
60K try. B aTom 6710Ke 0653aTeNbHO TEHEPUPYETCS OHO U3 IBYX BO3MOKHBIX
HCKJIIUEHUN (JleJieHre Ha HOJIb MJIM BBIXOJ 3a Tpejesibl MaccuBa). Ho o6pabarsi-
BaeTCsl BHYTPEHHUM GJIOKOM catch TOJIBKO UCKIIOUEHIE, CBSI3aHHOE C BBIXOJIOM 3a
npenespl MaccuBa (MCKIJIOYEHUE Kiacca ArrayIndexOutOfBoundsException). B ciry-
yae BO3HUKHOBEHUSI COOTBETCTBYIOIIEH OMNUOKH BBITTOJHSIETCS] KOMaHia System.out.
println("HenpasunbHbiii ungekc: "+e). [Ipumuem mocie catch-6s0ka pacmnoJyoxeH 610K
finally. Kog B Gioke finally (komanja System.out.println("Ounbka npoucxoant
Bcerga!")) BBITIOJHSIETCS BCET/A, BHE 3aBUCUMOCTHU OT TOTO, KAKUM UMEHHO catch-
GJIOKOM TIEPEXBATBIBAETCST OMIMOKA.

noAPOBHOCTH

CxeMa Takasi. Ecnv npu BbinonHeHWN try-610Ka oLMB0oK HET (XOTS 3TO HE Hall Crlyyait),
TO catch-610kM UrHOpMpYyrOTCA M BbiNONHSeTC 6510k finally. ECiv npu BeINOMHEHUN
try-6110Ka BO3HUK/I0 UCKITIOHEHME 1 OHO obpabaTbiBaeTcs B catch-6noke, To nocne Bbl-
nosiHeHus 3Toro 6110ka BbiNonHsAeTcs 6510k finally. Ecam npu BeinonHeHUM try-6noka
BO3HMKAET WCKIOYeHMEe U OHO He obpabaTbiBaeTcs B catch-610ke, TO UCKIOYeHne
nepenaetcs aAns 06paboTkn BO BHELWHIOW try-catch-KOHCTPYKUMIO, HO nepes 3TuM
BbINOHAOTCS KOMaHAbl M3 6noka finally.

Kox Bo BHyTpeHHEM GJIOKE try MOKET BbI3BIBATh UCKJIIOUEHUS ABYX THUIIOB. B uacTt-
HOCTH, C [IOMOIIbIO YCJIOBHOTO OllepaTopa IIPOBepseTcs, PaBHO JIM 3HaUYeHUe liepe-
MeHHOH a enuHuile (ycaosue a==1). Ecim ycioBrue MCTUHHOE, TO ITPU BBITTOJIHEHUN
KOMaH/[bl a=a/ (a-1) MPOUCXOAUT OMMOKa JIeIEHUsT Ha HOJIb. B TIPOTUBHOM cJrydae
(TO ecTb ecyiv 3HaYEHUE TIEPEMEHHOM a OTJIIMYHO OT €/[MHUIIBI ) BBITIOJIHAETCS KOMaHIa
nums[a]=200. /l0 BBITIOJIHEHNS] BHYTPEHHETO OJI0KA try JEI0 JOXOAUT, ECI 3HaYe-
Hye IlepeMeHHOo a paBHo 1 uiu 2. Ecau ke 3HaYeHune nepeMeHHON a paBHO 0, TO elle
paHbIlle BO3HUKHET OMNOKA TETEHIS Ha HOJb, KOTOPAsT TTEPEXBATHIBAETCST BHEITHUM
6s0KOM catch (cBS3aHHBIM ¢ BHENTHUM OJ0KOM try). OTciona ciefyer, 4To ecin
BO BHYTpPeHHeM OJIOKe try 3HAUEHUE MEPEMEHHOM a OTJIMYHO OT €IUHUIIBI, TO 3TO
ABTOMATUYECKHU O3HAYAET, YTO 3HAUEHME TIEPEMEHHOIl a paBHO 2. B pesysibraTte npu
BBITIOJTHEHU U KOMAH/[bI nums [ a]=200 BO3HUKaeT OINOKa BbIXO/IA 32 [TPe/IeJIbl MACCH-
Ba, IIOCKOJIbKY B MaCCHBE nums BCETO /[Ba dJIEMEHTA U dJieMeHTa C MH/IEKCOM 2 CPeau
HUX HET.

Takum o6pasoM, Bo BHyTpeHHeM OJ0Ke catch oOpabaTsiBaeTcs ommbKa BbIXOAa 3a
npeesasl MaccuBa. Ec Bo BHYTpeHHEM GJIOKE try BO3HMKAET OMUOKA AETCHUS Ha
HOJIb, TO OHa 0OpabaTbiBacTCsl BHENIHUM OJ10KOM catch. Biiok finally B [iepBOM ciIydae
BBITIOJTHSIETCS [IOCJIe BHYTPEHHETO catch-0J10Ka, a BO BTOPOM cirydae 6ok finally BbI-
MOJHSIETCSI TIepe]l BHEITHUM catch-0JI0KOM.
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HA 3AMETKY

Ecnu owmbka feneHns Ha HoMb NPOUCXOAMT BO BHeLIHeM try-610ke, To ans 06paboTku
OLMGKM BbLIMOMHSETCS BHELWHWI catch-610K, a A0 BbiNOfHeHus 6noka finally w3
BHYTpPEHHEeW KOHCTPYKUMK try-catch-finally feno He A0OX0oauT.

Etre ous ipuMep BIIOKEHHBIX KOHCTPYKITUH try-catch mpeactaBiien B aucture 9.5.
Ha atot pas B 6J10Ke try BbI3bIBAETCS METOI, Y KOTOPOT'O CTh COOCTBEHHAS KOHCTPYKIIUST
try-catch.

JinctmHr 9.5. MeTtopa c KOHCTpyKuuen try-catch

import java.util.Random;
class Demo{
// CTaTuyeckuin meTton:
static void generator(int a){
int nums[]={-1,1};
try{
if(a==1) a=a/(a-1);
else nums[a]=200;
}catch(ArrayIndexOutOfBoundsException e){
System.out.println("HenpaBunbHbil uHAeKc: "+e);
¥
finally{
System.out.println("Owmbka npoucxoaut BCcerpal!™);
}
}

// TnaBHb MeToOn4:
public static void main(String[] args){
Random r=new Random();
int a,b;
for(int k=1;k<=5;k++){
System.out.println("MonbiTka N"+k);
try{
a=r.nextInt(3);
b=100/a;
System.out.println("b="+b);
// Bbi30B CTaTU4eCcKoro mMeTopa:
generator(a);
}catch(ArithmeticException e){
System.out.println("feneHve Ha Honb: "+e);

}

Pesysprat BbiIoIHEHMS IIPOrPAaMMBI TAKOH JKe, KaK U B IIPeAbIAyIIeM ciaydae (¢ 110-
IPABKOIl HA reHepUpOBaHue CcaydaitHbix yrcen). QakTUdecKy 9TO IPEeIbIAYIAs IPOo-
rpamMMa, TOJIbKO KO/l BHYTPEHHero 6JI0Ka try peajin3oBaH B BUE CTATHYECKOTO METO/A
generator(), cojep:Kaiiero KOHCTPYKIMIO try-catch-finally (a Takxke yjpajieHa
OCHOBHAsI 4acTh KOMMeHTapueB). Tam, rjie pambiie Obl BHYTPeHHUH 60K try, Ternepb
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BbI3bIBaeTCd MeTo/l generator (). Eciiu pu BbI30Be MeTO/Ia BO3HUKAET OIMUOKA BbIXO/a
3a Mpejiesibl MaccuBa, To OHa oOpabaTbiBaeTcst B camoM Metozie. OmnbKa geieHus: Ha
HOJTb 06pabaThIiBaeTCst BO BHeITHEM OJIOKe catch.

HA 3AMETKY

XoTs MeToa generator () MOXET reHepupoBaTb HeobpabaTbiBaeMoe UCKTIoHEHWEe Kac-

x ca ArithmeticException, B curHatype MeTofa 4Yepes UHCTPYKLUMIO throws 3TO UCKIIO-
YeHue yKasbiBaTb He HY>XHO. [TprynHa B TOM, YTO UCK/tOYEeHME ArithmeticException
OTHOCUTCS K HEKOHTPOIVPYEMbIM.

FeHepMpoBaHUE UCKJTIOYEHUN

bpenur, 6eamsra. IToxoxke Ha TPOMUIECKYIO
JINXOPAJIKY.

uz m/p <«Illpuxnouenus xanumana Bpynzens»

VIcKToYeHnst MOKHO TeHEepUPOBAaTh BPYYHYIO, TO €CTh CO3/IaBaTh BUANMOCTD OMINOKN
Tam, r/e ee Het. [[Jisi reHepUPOBAHMST UCKJIIOUYEHUS MCIIOJIb3Y€eTCsl MHCTPYKITHSE throw.
ITocsie uHCTPYKINH throw HEOOXOANMO YKa3aTh 00BEKT UCKIIOUEHIS, TO €CTh OOBEKT,
ONKCBHIBAIOIIMIT CO3/IABAEMYIO MCKIIOYNTEIBHYIO CuTyanuio. [[pudeM npeasapuTeanio
3TOT 0GBEKT HYKHO co3/1aTh. KoMaH1a reHeprpoBaHUs MCKJIIOUEHNSI UMEET CJIey IOt
CUHTAKCHC:

throw o06beKT_uckawyeHuns;

OO6beKT UCKITIOUEHNsT — 9TO 0OBEKT Kiacca Throwable mii ero nogkaacca. CyIecTByior
aBa crnocoba cosmanust 00beKTa UCKI0UeHNA. Bo-1IepBbIX, MOKHO BOCIIOJIb30BAThCS
00BEKTOM UCKJIIOUEHNs], IIEPEJAHHBIM B 0JI0K catch 115t 00paboTku. Bo-BTOPBIX, MOMKHO
CO3/IaTh C IIOMOIIIO OIIEPATOPA New HOBBII 0OBEKT UCKIIOUEHM Ha OCHOBE 01O IMoTey-
HOTO MM COOCTBEHHOTO Kjacca. IIpomenypa crangapTHas, I0ApasyMeBaloliasl BhI30B
KOHCTPYKTOPA KJIacca COOTBETCTBYIONIEr0 UCKJI0UeHUs. Bee ncKItoueHnst BpeMeH! BbI-
MTOJTHEHUST TPOTPaMMbI (TIOJIKJIACChI Kylacca RuntimeException) UMeOT KOHCTPYKTOPBI
6€e3 apryMeHTOB U ¢ TEKCTOBBIM apIyMeHTOM. B mociiesHeM ciydae TeKCT, lepelaHHblii
KOHCTPYKTOPY, ABJISETCS OIMCAHUEM OMMOKU U COLEPKUTCA B ONUCAHUU OOBEKTa
WCKJTIOUEHWUST, eCJTU TTOCJeTHUIN TPUBOJUTCS K TEKCTOBOMY hopmaTy (HAIpumep, mpu
nepegade 00beKTa MCKJIOYEHUS MeTOaM print() u println()).

[Tocsre BoIMOTHEHNS throw-MHCTPYKIIMK TIOTOK BBITIOJTHEHWST OCTAHABJINBAETCS U Ha-
YWHAETCS TIONCK 610Ka catch, TOAXOMSIIETO /ISt 06PabOTKI CreHePUPOBAHHOTO HIC-
kouervst. Ecai Takoit 670K He 0O0Hapy:KUBAETCs, TO MCMOb3yeTcst 06paboTInK Mo
yMoJrqauuio. [Ipumep mporpaMMbl ¢ HCKYCCTBEHHBIM TeHEPUPOBAHUEM MCKJIIOUEHUS
npuBe/ieH B ictuHTe 9.6.



352 naBa 9. ObpaboTka MUCKIOYEHWIA

JInctuHr 9.6. N'eHeprpoBaHMe UCKTIOUEHUS

class Demof{
// CTaTu4yeckuit meTon:
static void generator(){

// KoHTponupyembiii Kopg:

try{

// Co3paHune obbekTa WUCKIYeHUA:

NullPointerException obj=new NullPointerException(
"Hawa Owunbka"

)5

// TeHepupoBaHWE WUCKIHYEHUA:

throw obj;

// 06paboTka WMCKINYEHUS :

}catch(NullPointerException e){
System.out.println("MNepBbii nepexBaT UcCkYeHua:");
System.out.println("<"+e+">");

// TloBTOpHOE reHepupoBaHUE WCKIKYEHUS:

throw e;

¥
¥

// TnaBHbi MeToOn4:
public static void main(String[] args){
// KoHTponupyemblii Kopg:
try{
generator();
// 06paboTka WMCKINYEHUSA:
}catch(NullPointerException e){
System.out.println("MoBTopHbii NepexsaT:");
System.out.println("{"+e+"}");
¥

System.out.println("BbinonHeHne nporpammbl 3aBeplweHo™);

PeSyJIbTaT BBITTOJTHEHUA ITPOTPAMMBbI TaKOB!

Pe3ynbTaTt BbINOMIHEHUS NPOrpaMMbl (M3 JIMCTUHra 9.6)

MepBblii MepexBaT MCKOYEHUA:
<java.lang.NullPointerException: Hawa Owwnbka>
MoBTOpHbI NepexBaT:
{java.lang.NullPointerException: Hawa Owwnbka}
BbiNONIHEHME MpPOrpamMMbl 3aBepLEHO

B kmacce Demo, mOMUMO TJIAaBHOTO METO/Ia TIPOTPAMMBbI main (), OMKUCHIBAETCS METO]]
generator(), B KOTOPOM SIBHO reHepupyeTcs uckaodenne. CHauasa cosgaercs 00beKT
UCKJTI0YEHUST KOMaH [0l Nul1PointerException obj=newNullPointerException("Hawa
Ooumbka"). DTo 06BEKT obj Kiaacca NullPointerException (OH_II/I6K3. olepalmu co CChLI-
koit). Korcrpykropy kmacca NullPointerException repesaercst TEKCTOBBIM apryMEHT
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"Hawa Ownbka". ITOT TEKCT BIOCJIEICTBUY UCTIOIB3YETCS B OIIMCAHUU CTeHEPUPOBAHHON
ommbku. TenepupoBatue ommOKE OCYIIECTBISETCS KOMaHI0H throw obj. TTockoibKy
9TO IPOUCXOAUT B OJIOKE try, TO HAUMHAETCS IOUCK MOAXOAALIEro 0J10Ka catch 11 06-
paboTKK UCKIIOUeHUs. B TaHHOM cirydyae UMeeTCst BCero oAuH OJI0K catch, 1 9T0 UMEH-
HO TOT OJIOK, KOTOPbIil HysKeH. B aTOM 6/10Ke BBIBOAUTCST cOO0IIEHHE 00 MCKIFOYEHUH
B MeToJZie generator () IMOCpPeACTBOM KOMaH/ System.out.println("MepBbiii nepexsaTt
ncknodeHnsa: ") U System.out.println("<"+e+">") (3/1€Ch e ABJISETCS CCHLIKOI Ha 00b-
eKT uckouenus ). [Tocse aToro koman10ii throw e CHOBa reHepUPYeTCs UCKJII0YEHHE.
Yrobsl ero 0OpaboTarh, HysKeH BHEIIHMN catch-6j10K. IIOCKOJIbKY B IJIABHOM METOJE
IpOrpaMMBbl MeTOJI generator() BbI3biBaeTcs B OJIOKe try U JJIs MCKIIOUYEHUS Kacca
NullPointerException onucan 06paboOTYMK, TO CreHEPUPOBAHHOE U He 00paboTaHHOe
METOJIOM generator () HCKJIIOUEHUE MTEPEXBATBIBAETCS 1 00padAThIBAETCST BO BHEITHEM
catch-6J0Ke.

HA 3AMETKY

BMecTo sIBHOro cosfaHus B MeToAe generator() obbekTa WUCKMOYEHUS obj MOX-

x HO 6bIIO OrpaHMYMUTBLCSA CO3A4aHMEM AHOHUMHOrO 06bekTa, o0bbeauMHMB CO3Aa-
HMe 0bbeKTa UCK/IOYEHNS U ero reHepupoBaHne B OAHY KOMaHZy Buaa throw new
NullPointerException("Hawa Ounbka").

noaPOBHOCTHU

@ CoobLueHre NporpaMMbl 0 MOBTOPHOM MNepexBaTe UCK/TII0YEHNS NOSIBNSIETCS B pe3yfbTaTte

06paboTkn MOBTOPHO CreHepMpoOBaHHOIO WCKOYeHus. VcKoyeHne reHepupyeTcs

B MeTofe generator(), a obpabaTbiBaeTcs — BHe 3TOro metoaa. lpu reHepupo-

BaHUWN UCKITIOYEHMSI B MeToAde generator() 06beKT UCKIOYEHUs obj nepepaeTcs

B 6nok catch. B aToM 6510ke AocTyn K 06bekTy peanvsyeTcs Yepe3 nepemMeHHyo e.

Ho Ha caMoM aene 310 06bEKT, KOTOPbIV 6biN co3aaH paHee. [anee B 61oke catch

KOMaHAoW throw e UCKMOUEHME reHepUPYETCsl MOBTOPHO, NpUYeM 06bEeKT UCKoYe-

HWs1 — BCE TOT e 06BbEKT, KOTOPLIV paHee bbl1 co3aaH M nepeaaH B 6110k catch. Peub

06 obbekTe obj. Bropoe mckntoveHve B MeToae generator() He obpabaTbiBaeTcs,

a nepeaaeTcs Bo BHELWHMIA 6510k catch anst 06paboTku. MoaToMy BHELLHMIA 610K catch

noslyyaeT 06bEKT UCKIIOYEHMSI (TOYHEE, CChINIKY Ha 06BLEKT), KOTOPbIN SIBNSIETCS, Kak

HEC/I0XHO AorafaTbCsl, MHOrOCTPaAasibHbIM 06bEKTOM obj. Kak cneacTeve, Mbl B uTore

nosly4aeM A1 UCKTI0HEHMS ONMMCaHUe, KOTOPOe UCMO/b30Baau Npu co3gaHum obbekTa
UCKJTIOYEHUS B MeToe generator().

HA 3AMETKY

MeToa generator() reHepupyeT HeobpabaTbiBaeMOe WCKIOYEHUE Kracca
NullPointerException. MOCKOMbKY KMAcC OTHOCKTCS K HEKOHTPOIMPYEMbIM UCKITHO-
YEHMSAM, TO B CUrHaType MeTofa throws-MHCTPYKLMIO MCMOSb30BaTb HE HYXKHO.
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MeToAbl U KOHTPOJINPYEMbIE UCKJTIOUEHUSA

Aspau! Beex kpokoannos — 3a 6opr!

uz m/ ¢ «Illpuxmouenus xanumana Bpynezens»

Ecnu metoz MoskeT crenepupoBaTh HeobpabaTsiBaeMoe (B METOJE) KOHTPOJUPYEMOE
HCKJIIOYEHUE, TO 9TO HY;KHO OTPAa3UTh IPU OMUCAHUHU MeTo/la. B curnatype Metoza 1mo-
CJIe KJTI0YEBOTO CJI0BA throws MepeuncIsioTesT KIacChl HCKII0UEeHUH, KOTOPBIe MOXKeT
TeHEPUPOBATH METO/, — TO MO3BOJISIET COOOIIUTD BHEIITHUM METO/IAM, K KaKUM HETPH-
SITHOCTSIM CJIEJIYeT OBITh TOTOBBIMH IIPU BBI30BE METOJIA.

HA 3AMETKY

PaHee Mbl He 1CMoIb30BasN KIOYEBOE CNOBO throws, XOTS HEKOTOPbIE METOABI U Bbl-

x\ 6pacbiBanu ncknoueHns. Ho 1o 6binm HEKOHTPONMpyeMbIe UCKITIoYeHus. VX yka3biBaTb
B CUrHaType MeToAa He HY>XHO. HanoMHWM, YTO MCKIIIOYEHUS MOAKIACCOB Kacca
RuntimeException ABAAOTCA HEKOHTPONPYEMbIMU.

Omnucanre MeTo/ia, TeHEPUPYIONIETO KOHTPOJUPYEMbIE UCKIIOUeHHsT (KOTOpPbIe He 00-
pabaThIBAIOTCS B METOJIE), BBITJISIUT TAK:

TUN umAa (aprymeHTbl) throws wuckawverus{
// KomaHnabl

Ecin nckimouyennii HeCKOJIbKO, TO OHU (HAa3BaHUS KJIACCOB UCKIIIOUEHWH ) TIEPEYHCIIAIOTCS
uepes 3araTyio. [IprMep UCMoTb30BaHNsT METO/IA, TEHEPUPYIOIIETO HeoOpabaThiBaeMoe
KOHTPOJIMPYeMoe MCKI0UeHNe, TPeICTaBIeH B JIcTHHTe 9.7.

JiuctuHr 9.7. Metoabl U KOHTPO/IMPYEMbIE UCKJTHOYEeHUS

class Demo{
// MeToa reHepupyeT KOHTpPOJMUPYyEMOE MUCKJYEeHue:
static void generator() throws IllegalAccessException{
System.out.println("BeinonHAaeTcs meton");
// TeHepupoBaHWE WCKIHYEHUA:
throw new IllegalAccessException("Bbonbwana Ounbka");
}
// TnaBHbli MeToOn:
public static void main(String[] args){
// KoHTponupyembliii Kopg:
try{
// Bbi30B MeTofa, reHepupyHllWwero WUCKIKNYeHue:
generator();
// ObpaboTka ownbku:
}catch(IllegalAccessException e){
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System.out.println("EcTb npobnema:");
System.out.println("<"+e+">");

PesyanaT BbIITIOJTHEHUA ITPOTPAMMBbI ITPEICTABJICH HUIKE!

Pe3ynbTaT BbiNOJIHEHUS NpOrpaMMbl (M3 NTNCTUHIa 9.7)

BbinonHAeTcA MeTon
EcTb npobnema:
<java.lang.IllegalAccessException: Bonbwaa Owubka>

[taBHAast 0COGEHHOCTD TPOTPAMMBI B TOM, UTO B OIIMCAHUE METOJIA generator () SIBHO yKa-
3aHO, YTO METOJL MOKET TeHEPUPOBATD (2 B HAIIIEM CJIy4dae OH BCET/Ia FeHEePUPYeT ) NCKITIO-
yeHue Kiaacca I1legalAccessException (ommbka gocryia). Merozom generator () oto-
Opaskaercs coollieHue, a 3aTeM KoMaH 10l throw new I1legalAccessException("Bbonbuas
Ownbka") TeHEPUPYETCs UCKIUeHE, MBI UCTIOb3yeM aHOHUMHBIN 00BEKT KJIacca
IllegalAccessException, Ipu CO3MaHUN KOTOPOI'O BBI3BIBAETCS KOHCTPYKTOP C TEK-
CTOBBIM apryMeHTOM. B MeTo/ie 3T0 HCKIIoueHne He 00pabaThIBAETCSI, O YeM U CBUJIE-
TEJIbCTBYET HAJIMYUe B CUTHATYPE METO/a KJII0UEeBOTO CJI0OBA throws 1 Ha3BaHMsA Kjacca
nckioueHnst I11legalAccessException. OTMETHM, 4TO €CIM GBI 9TO UCKITIOUECHHE B Me-
Tozie 006pabaThIBaIOCh, TO He OBLITO ObI 1 HEOOXOAUMOCTH YKa3bIBaTh B CUTHATYPE METO/A
KJTI0YEeBOE CJIOBO throws (U KJIacc MCKITIOUCHUS ).

B riiaBHOM MeTo/ie IPOrpaMMBbl B try-0JI0Ke BbI3bIBA€TCS METO/I generator (), 1 FeHepH-
pyeMoe MeToIoM McKJIoueHre oOpabarbiBaeTcst (0GBEKT CreHEPUPOBAHHOIO METOAOM
HCKJTIOUEHMS TiepeaeTcst B 6JI0K catch).

Co3aaHue KJ1acCoB UCKJTIOUEHUN

MbI B HEKOTOPOM PO/JIe HE COBCEM TaBaMIIbl.
Cxopee 1axke coBceM He TaBalIIbl.

us m/ ¢ «Illpuxnouenus xanumana Bpynezens»

Kpome 6UBIMOTEUHBIX KITACCOB UCKITIOUEHUHT MOKHO CO3/IaBaTh COOCTBEHHBIE KIIACCHI.
YT0o6bI 9TH KJIACChI OBLIN BCTPOEHBI B O6IILYI0 cXeMy 00pabOTKH MCKIIOYEHUH, OHI
JIOJIKHBI HAaCJIEZIOBATh OIMH 13 OMOIMOTEUHBIX KJIACCOB MCKIoUeHuit. Harpumep, MOKHO
COOCTBEHHBII KJTIACC CO3/IATh KAK TIOKIACC KTacca Exception MM Kak MOAKIACC KTacca
RuntimeException. B nepBom ciyuae Mbl TOJTYYUM 110JIb30BATEIbCKUN KJIACC, KOTOPBII
COOTBETCTBYET KOHTPOJIMPYEMOMY HMCKJIIOYeHnI0. Bo Bropom ciiyuae Kiacc Oyjer ot-
HOCHUTBCS K UCKJIIOYEHUIM HEKOHTpoJIMpyeMoro Tuma. IIporece cospanust morp3osa-
TeJIbCKUX UCKJIIOYEHNH IIpe/icTaBsieH B iucTuHre 9.8.
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JinctmuHr 9.8. Co3gaHue Kiacca UCKJTHOYEHUSA

// Knacc ucknw4eHua:
class MyException extends RuntimeException{
// 3akpbiToe none:
private int code;
// KoHcTpykTop:
MyException(int code){
super("Ownbka knacca MyException™);
this.code=code;
¥
// TNepeonpepeneHne mMeToOnOB:
public String getMessage(){
return super.getMessage()+"\nKoa ownbku "+code;
}
public String toString(){
return "<MyException: "+code+">";
¥
¥

// TnaBHbIl Knacc:
class Demo{
// CTaTu4eckuih meTon:
static void generator(int n){
// TeHepupoBaHWE WUCKIHYEHUA:
throw new MyException(n);
}
// TnaBHbi MeTon:
public static void main(String[] args){
// KoHTponupyembiii Kop (BHeWHWn 610K) :
try{
// KoHTponupyemblii Kop (BHYTpPeHHMWA 6510K) :
try{
// Mpu BbiI30OBE METOAA TFeHepupyeTCs UCK/YeHue:
generator(123);
// 06paboTka ucKYeHUA (BHYTPEeHHWU 610K):
}catch(MyException e){
System.out.println(e.getMessage());
// ToBTOpHOe reHepupoBaHWE WCKIHYEHUA:
throw e;

// 06paboTka uck4eHUs (BHewHWn 610K):
}catch(Exception e){
System.out.println(e);

}

PeSyJIbTaT BBITTOJTHEHUA ITPOTrPaMMbl TaKOB:

Pe3ynbTaTt BbINOMIHEHUSA NPOrpaMMbl (U3 IMCTUHra 9.8)

Ownbka knacca MyException
Kop ownbku 123
<MyException: 123>
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Knacc uckiouennst MyException cosgaercs Hac/ieJoBaHIEM Kacca RuntimeException
(ToaTOMY UCKITIOUEHNUS KIacca MyException OTHOCATCS K HEKOHTPOIUPYEMBIM). Y Kiracca
€CTh 3aKPBITOE TeJIOUHCIIEHHOE TI0Jie code. KOHCTPYKTOPY 1epeiaeTcs 1eJI0e Y1 CIIo, KO-
TOPOE CTAHOBUTCS 3HAUeHUeM 110Jis1 code. KOHCTPYKTOPY cyTiepkJiacca repeiaeTcst TEKCT
"Ownbka knacca MyException". DTOT TEKCT CTAHOBUTCS onmucaHueM omuOku. Takoil
TEKCT MBI [TOJIy 41X ObI IIPU BBI30BE MeTO/a getMessage () u3 oObekra rckimodenus. Ho
MBI TIepeoTipeiesiseM YHACAEOBAaHHBIN U3 CyIMepKaacca MeTol getMessage() Tak, UTO
HOBAA BEPCUA METO/[a BO3BPAIIIAET TEKCT super.getMessage()+"\nKoa ownbku "+code.
B ganHOM cirydae moJiydeH TeKCT ¢ OIUcaHneM OMUOKK U3 cylepkaacca (MHCTPYKIIHS
super.getMessage() O03HaUaeT BLI30B BEPCUM METO/IA M3 CYMEpKIacca), K KOTOPOMY
J00aBJIEH JOMOJHUTENIbHBIN TEKCT.

Kpowme Toro, mepeoripesiesien MeTos1 toString() — Tak, YTO Pe3yJIbTaTOM METO/T BO3Bpa-
I[aeT TeKCT "<MyException: "+code+">".

B rraBHOM KJ1acce MBI OTTICBIBAEM CTaTHIECKUI METOT generator () C 1eT0OYNCICHHBIM
aprymeHTOM. MeTo/ TeHepupyeT NCKITIoUeHne Kiaacca MyException, mpuyeM apryMeHT
MeTo/Ia TiepefiaeTcss KOHCTPYKTOPY Kiaacca MyException. Vckmouenne B Kyacce He
00pabaThIBaeTCs, HO MOCKOJIBKY OHO OTHOCHUTCS K HEKOHTPOJUPYEMBIM, TO throws-
MHCTPYKIIUIO B CUTHATYPe METO/1a YKa3bIBaTh HE HYJKHO.

B riaBHOM MeTOjI€ TIPOTPaMMBbI, BO BHEITHEM try-0JI0Ke, pasMellleH BHYTPEHHUH try-
6JIOK, B KOTOPOM BBI3BIBAETCSI METOJT generator() ¢ aprymenToM 123. MeToj renepupyer
omunbKy, 1 OHa MepexBaThIBAETCS BO BHYTPeHHeM catch-6ioke. B nporecce 06paboTku
urdopmaIo 06 OrudKe MoJIyYaeM ¢ TOMOIIBI0 MeTo/1a getMessage (), OCJIE YeT0 CHOBA
reHepupyeM UCKJIIoUeHne, 0OpabaTbiBaeMoe Bo BHelTHeM catch-6ioke. Mudopmarius 06
06beKTe UCKIIOUEHUS 0T06pa>1<aeTC${ IIOCPEICTBOM HEABHOTO BbI30Ba MeTo/1a toString()
13 00bEKTA UCKITIOUEHISL.

HA 3AMETKY
X Bo BHyTpeHHeM catch-6si0ke nepexsaTbiBalOTC UCKITIOYEHWS Kiacca MyException.

Bo BHelwHeM catch-6noke nepexBaTbiBalOTCA UCKIOYEHUS Knacca Exception. Ho no-
CKOJIbKY K/lacc MyException ABnseTcsd NoAknaccom knacca RuntimeException, a oH
ABNSIETCS NMOAKIACcCOM Exception, TO BHELIHUI catch-6n10k 06pabaTbiBAET B TOM UKCTE
M UCKJIOYEHUA Knacca MyException.

Pe3rome

[eiicTByliTe TOMBKO IO MOUM UHCTPYKITUSM.

uz m/ ¢ «llpuxnouenus xanumana Bpynezens»

O B Java ecTb MexaHU3M, HO3BOJISIONIUI 06pabaThiBaTh OMIMOKH, KOTOPbIE BO3HIKA-
IOT B TIPOTIECCE BBITIOTHEHUS TTPOTPAMMBI.
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O it 06pabOTKK MCKIIOYEHUI UCIIONb3YIOT KOHCTPYKIUIO try-catch. B Gioke try
MOMEIIAeTCA KOHTPOJUPYEMBIH KOJ, OJoKM catch (MX MOXKET ObITh HECKOJIBKO)
cozepkaT Koz st oOpaborky ommbok. Ecu mpy BINOJHEHUM KOMaHI B try-
6J10Ke omumbOK He ObLIo, To catch-610Ku urHOpUpyIOTCs. EC/i pu BBIMOTHEHUH
try-6J10Ka BO3HUKJIA OIUOKA, TO BBITTIOJHEHNE KOMAH/ B try-0JI0Ke TpeKpaniaercs
U BBIIOJHAIOTCS KOMaH/Ibl B catch-0JI0Ke, IpefHasHaueHHOM /it 00pabOTKH OIIIH-
GOK MaHHOTO TUTA. TaKKe MOKHO HCIIOJIb30BATh OJIOK finally, KOMAaH/IbI B KOTOPOM
BBITIOJTHSIFOTCST Beera (U eCJiu eCTh OMMOKH, U €CJIU OMHOOK HET).

O TIIpu BOBHUKHOBEHUH OIMMOKKM aBTOMATUYECKH CO3/aeTcst 00BEKT, KOTOPBII comep-
skUT nHopManuio o6 omubke. OH 1mepegaerca B catch-60K 17151 00paboTKH.

O Kaxaomy Tumy OmmOKA COOTBETCTBYET OTPENENEHHBIH Kiace (KIacc MCKIoUe-
mst). Kimacest nckmodenuit 06pasyioT nepapxuio HaCTeI0BAHNsI, B BEPIITHUHE KOTO-
poii HaxoauTCs Kaace Throwable.

O UckimoyeHus JesaTcess Ha KOHTPOJIMPYeMble 1 HEeKOHTpoJimpyembie. Ecam mMeTos
MOKET TEHEPUPOBATDH UCKIIIOUEHIE KOHTPOJUPYEMOTO TUIIA 1 He 00pabaThiBaeT ero,
TO B CUTHATYPE METOJIa Yepe3 KI0UeBoe CJI0BO throws HEOOXOINMO yKa3aTh KIace
TeHEPUPYEMOTO UCKIIIOYEHNUS.

O McxkmovyeHust Takke MOKHO T€HEpHPOBATh CAMOCTOSTENbHO. B TakoMm cirydae nc-
MOJTb3YETCST MHCTPYKITHS throw, TOcIe KOTOPOiT yKa3bIBaeTCst 0GBEKT TEHEPHPYEMO-
IO UCKJIIOYECHMUS.

O TToMHMO UCIIOJNB30BAHUS BCTPOEHHBIX MCKJIIOUEHHI, MOKHO CO3/1aBaTh COOCTBEH-
HBIE KJIACChl UCKJOUeHU. JIjist 3TOTO HeoOXOAMMO CO3/1aTh MOJAKJIACC KJAcca
Exception nim kiacca RuntimeException.



MHoOronoTo4yHoe
nporpaMmMupoBaHue

Tor ITOCMOTPpHU, KaK MHTEPECHO. IToxoxe
Ha BYJIKaH.

uz m/ ¢ «Illpuxmouenus xanumana Bpynzens»

B Java nojiep:ruBaetcst MH020nomouHoe npozpammuposarue. MHOTOTIOTOUHAS TPOTPaM-
Ma COJEPIKUT HECKOJIBKO OGJOKOB KO/Ia, KOTOPbIE MOTYT BBIIOJHITHCS OJHOBPEMEHHO.
Kask Il Takoil 610K KO/ia Ha3bIBAETCS NOMOKOM.

HA 3AMETKY

C NOHATUEM MHO20rM0MOYHOCMU TECHO CBA3aHO NOHATUE MHOo203adayHocmu. MHOro-

X 3a4a4YHOCTb peanunsyeTcs, Kak npaeuio, MMbo Ha noTokax, 1Mo Ha npoueccax. Pas-
JiMyme Mexzay NoToKaMmu 1 npoLieccaMmy AOCTaToYHO 3blbkoe. O6bIYHO A5 NPOoLLEeccoB
BblAENSETCA OTAENbHAs 06/1acTb NaMsATK, KOTOpasi AOCTYMHA TOJIbKO A HMX. ITO No-
BbILLAET 6€30MacHOCTb, HO CHUXKAET CKOPOCTb BbIMOJIHEHMSI MpOrpaMMbl. Ha npoueccax
OCHOBaHa paboTa onepawLMoHHbIX CUCTEM.

Mpy MHOrOMOTOYHOCTM OBLIYHO MaMATb MO MOTOKAM He pa3buBaeTcs. XOTA Takas
CUTYaLIMs MOXET CKasaTbCA Ha CTabuMbHOCTU MPOrpaMMbl, CUCTEMHbIE PECYPChI UC-
MOJ/b3YHOTCS SKOHOMHEE M MporpamMma paboTaeT 6bicTpee.

OOBIYHO MHOTOIIOTOYHOE IIPpOrpaMMHUpPOBaHuE IIPUMEHATIOT I/ CBE/ICHUA K MUHUMYMY
BpEMEHU IIPOCTOA CUCTEMBI, IIOCKOJIBKY CPpa3dy HECKOJIbKO 3a/la4 MOT'YT pelIaTbCa OJHO-
BpPpEMEHHO.



360 Masa 10. MHOromMoToYHOEe NporpaMMUPOBaHMe

Co3naHue goyepHero NoToka

HyHo, uto6sr ona tebs 6pana. Hysxno, uto6st
ona Tebst Besta. Ho B 10 Jke BpeMsi 1 He yBoiJIa!

u3 x/¢ «Kapnasanvnuas nouv»

[Ipu 3arrycke mporpaMMbl aBTOMAaTUYECKH 3aITyCKAETCs e/IMHCTBEHHBIN 11 CAMBIN BasKHBII
IIOTOK, KOTOPLIH Ha3blBaeTCs 21asHbiM. V13 rIiaBHOrO 1I0TOKA MOYKHO 3allyCKaTb Apyrue
TIOTOKM, KOTOPBIE HA3BIBAIOTCST Q0UEPHUMU.

Y066 pa3obpaThest € TeM, KaK B Java peain3yroTCsl IIOTOKU, CHavaa CJeyeT ITOSICHUTD,
JUUIST 4€TO OHU HY KHBI Peansaliust moTOKOB HeOOXO0AMMa JIJIsT TPOIPAMM € HECKOJIbKIMU
6JIOKaM¥ KOJIa, BBIIIOJTHSIEMBIMI OZIHOBPEMEHHO.

Mpr penraem jiBe 3a1aum. Bo-TiepBbIX, HYKHO T/ie-TO OTIMCATh KOJI, Tpe/{Ha3HaYeHHbIN 1751
BBIIIOJIHEHHS B TIOTOKE. BO-BTOPBIX, HEOOXOAMMO 3aIlyCTUTh 9TOT KO/ B CIIELHATbHOM
pesknMe (4TOOBI OH BBIIOIHSICA KaK IOTOK, a He KaK OOBIUHbII OJI0K Koza). [11s peteHust
BTOPOII 33/1a4M HYKeH 06bexT Kinacca Thread. Eciin 06bexT kacca Thread CO3/1aH, TO IJId
3aIrycKa 1oToKa HeoOXOAMMO U3 3TOro 00beKTa BbI3BaTh MeTo/ start(). B pesyibrare
HAYHET BBIMTOJIHATHCS TOTOK. Ho Kakoii? U 3/1ech Mbl TIOAXOAUM K PENIEHUIO TTePBOI
3a7lauM, CBSI3aHHOW ¢ OpraHu3anueil Koaa moToKa.

Wtak, HeoOXOMMO CO3/aTh OOBEKT HA OCHOBE KJIACCA, PEAU3YoIIero nHTepgeiic Runnable,
KOTOPBIiT stBJIsteTcst (DYHKIIMOHATILHBIM U B HEM OOBSIBJICH OMH MeTOfL run() — 0e3 ap-
TYMEHTOB M He BO3BPAIIAIONINI pe3yJibrat. B Kkiiacce, KOTOPBIN peasnsyeT nHTepdelic,
onrchiBaeTcst MeTos run( ). M 970 MMEHHO TOT KOJI, KOTOPBII OyIeT BBIIOIHATHCS B IIOTOKE.
OcraeTcs TOJIBKO CBA3aTh 00BEKT KJ1acca Thread, 13 KOTOPOTO BhI3bIBAETCsI MeTO start ()
JUIsL 3aIlyCKa [I0TOKA, ¢ 0OBEKTOM C METOAOM run(), KO KOTOPOro OYeT BBIIOJIHITHCS
B toToke. CBsi3bIBaHUe 0OBEKTOB BBITIOJHSIETCST Ha ATAlle CO3/IaHns 00beKTa Kiacca Thread.

HA 3AMETKY

MUKaHTHOCTb CUTYaLMK B TOM, YTO Knacc Thread peanusyet uHTepdeiic Runnable, HO
x TO/bKO METOA run () ONUCAH TaM C MyCTbIM KOZAOM. [103TOMy BMECTO TOr0, YTO6bI CO3AaBaTb
[1Ba 06bEeKTa, MOXXHO OMMCaTb MOAKSACC Knacca Thread, Nepeonpeaenuts TaM MeTof
run() ¥ UCMO/b30BaTh 3TOT OGBLEKT M [/151 3aMyCcKa NOTOKA, W /11 XpaHEHUs KoJa MOoToKa.

[lasiee paccMoTpuM co3/laHKE TIOTOKA IyTeM peasiusaiuu untepdeiica Runnable. Jlis
3TOTO OMUIIIEM KJIacC, peaqusyiomuii maTepdeiic Runnable, a B 3TOM KJlacce OMUIIEM
metoz run(). Koz Meroga run() — 3TO ¥ €CTh TOT KOJI, KOTOPbIi OYA€T BBITIOJHSATHCS
B PaMKax C03/IlaBaeéMOT0 TTOTOKA.

noaAPOBHOCTH

F0BOPSAT, UTO MeToA run() OMNpeaensieT TOUKY BXOAa B MOTOK. Kak 0TMeYanoch BblLUE,
MeToq run() He MMeeT apryMeHTOB M He BO3BpalLaeT pesysbTaT. B knacce meton
[OJHKEH OMUCLIBATLCS CO CreLmMdrKaTopoM AoCTyna public.
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[Moce onucanms kiacca, peanuayioiero naTepdeiic Runnable, co3mainM Ha €70 OCHOBE
06nexT. Kpome atoro, cosmaanm o0bekT Kiiacca Thread. Koncrpykropy kiacca Thread
HepeaeTcst CChIIKA Ha 00BEKT, CO3/IaHHbII HAa OCHOBE KJIAcCa, PEaM3yIoIero mHTep-
(etic Runnable. TakuM 00pa3oM, CBSI3BIBAIOTCS OOBEKT, ¢ MOMOIIBIO KOTOPOTO OyieM
3aryckarh HOToK (00beKT Kaacca Thread), M 0OBEKT, KOTOPBINA COAEPKUT METOZ run()
€ KOZIOM TI0TOKA. Tereph Jis 3armycKa MOTOKa 0CTaTOUHO U3 00beKTa Kiaacca Thread
BBI3BATh MeTOJ start().

noaPOBHOCTHU

@ Y knacca Thread eCTb HECKOMBbKO KOHCTPYKTOPOB. Cpean HUX KOHCTpykTop 6e3 apry-

MEHTOB, C OIHUM apryMeHTOM (06BEKT Kacca, peanusytoLlero uHTepdeic Runnable),

M KOHCTPYKTOP C ABYMSI aprymeHTaMu (0ObeKT Kfacca, peanusylolero uHtepdeic

Runnable n TekcT). Ecnn BbI3bIBAETCA KOHCTPYKTOp 6€3 apryMeHToB, TO CO3AaeTcs

06beKT knacca Thread, KOTOPbIMA MpuW 3arycke MoToka (BbI30BOM MeToaa start())

Mcnonb3yeT Kog cobcTBeHHOro Metoaa run( ). Ecnv apryMeHTOM KOHCTpyKTOpa Knac-

ca Thread ykasaH 06beKT knacca, peanusyiollero uHTepdeic Runnable, T0o npu 3a-

nycke noTtoka 6yaeT BbINOMHATLCA MeToA run() obbekTa, NepeaaHHoro apryMeHToM

KOHCTPYKTOpY. BTOpO/ TEKCTOBbIM apryMeHT (ec/iv OH ecTb) onpeaensieT Ha3BaHue
CO31aBaeMoro noToka.

Boobrite, TOTOK 0TORIECTBISAETCS ¢ 00BEKTOM KiTacca Thread (MM TTOAKIIACCA, CO3TAHHO-
TO Ha OCHOBE Kyacca Thread). [ToaTomy ecaiit MbI co3famn 00BEKT Kiaacca Thread 1 ¢ €To
MOMOIIBIO 3allyCTHJIN MOTOK, TO JaHHBI 00BEKT COOTBETCTBYET MOTOKY U ONEPaIii
C TIOTOKOM BBITIOJHSIIOTCS Kak omepanun ¢ o0bektom. Cosmanue J0YepHETO MOTOKA
npezcrasyeno B snctunre 10.1.

Jincturr 10.1. Co3paHue aoYepHero noToka

// Knacc peanusyeT uHTepdeiic Runnable:
class MyClass implements Runnable{
// 3aKpbiToe mnone — cCbiIka Ha TEeKCTOBbIi MaccuBe:
private String[] txt;
// KoHcTpyKTOp:
MyClass(String[] txt){
this.txt=txt;
¥
// Kop noToka:
public void run(){
for(int k=0;k<txt.length;k++){
try{
// 3ajepxka B BbINMOJSIHEHUM MOTOKA:
Thread.sleep(1000);
¥
// 06paboTka uck4eHUsa (HeT KomaHA):
catch(InterruptedException e){}
// OTobpaxeHWe 3HAYeHUs >S/eMeHTa MaccuBa:
System.out.println("["+(k+1)+"] "+txt[k]);
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}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Maccussbl:
String[] cls={"KpacHbit","XenToin","3enensit","Cuuuin"};
char[] symbs={'J"',"A",'V',"'A"'};
// 06bekT c MeTogom run():
MyClass obj=new MyClass(cls);
// Co3pmaHue obbekTa MoToKa:
Thread t=new Thread(obj);
// 3anyck ApoYepHero noTtoka:
t.start();
for(int k=0;k<symbs.length;k++){
try{
// 3ajepxka B BbINOJSIHEHUM MOTOKA:
Thread.sleep(1500);
¥
// 06paboTka uck4eHUs (HeT KoMaHA):
catch(InterruptedException e){}
// OTobpaxeHue 3Ha4YeHUA dNeMeHTa Maccuea:
System.out.println("InaBHbit noTok: "+symbs[k]);

PeSyJIbTaT BBIITOJTHEHMA TTPOTPAMMBI CJIeIIyIOH_[I/II‘/JIZ

Pe3ynbTaTt BbINO/MIHEHUS NporpaMMbl (M3 nuctuhHra 10.1)

[1] KpacHsii
FnaBHbIi noTtok: J
[2] XenTbiit
FnaBHbIi NOTOK: A
[3] 3eneHwiit

[4] Cunui
FnaBHbIi noTtok: V
FnaBHbIi NoTok: A

3/ech peasimzoBaHa J0CTaTOUHO MPOCTask UES: €CTh TEKCTOBBIA MACCHUB, 3HAYEHUS
9JIEMEHTOB KOTOPOT0 0TOOPAKAIOTCS B ouepHeM moToke. OHOBPEMEHHO B IJIABHOM
[IOTOKE 0TOOPAKAIOTCS 3HAYEHUST DJIEMEHTOB JPYTOro, CUMBOJIBHOTO MaccuBa. 110-
CKOJIBKY 00a II0TOKa 3aBepIIalOTCs OY4eHb OBICTPO, MBI /11 OGOJbIIEN HAIISAAHOCTH
JleJTaeM T1ay3bl MEsK/Ly BBIIIOJIHEHUEM KOMaH/ ToTokamu. Terepp nepeiizem Kk aHaausy
NI

B wuacce MyClass peanusyercs natepdeiic Runnable. Y kiiacca ecTh 3aKpbITOE TOJTE,
SIBJISTIONEECST CCBIIKOM HA TEKCTOBBIM MAacCUB. 3HAYEHME MTOJTI0 IIPUCBANBAETCST HA OC-
HOBe apryMeHTa KoHCTpyKTopa. Ko, mpe/lHa3zHaueHHbI /17151 BBITIOJHEHUS B I0YEPHEM
HOTOKE, COAEPKUTCS B MeTozie run(). TaM mepebuparoTcs aJIeMeHTbl TEKCTOBOTO Mac-
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CVIBa, U 3HAYEHUSI BJIEMEHTOB 0TOOPAKAIOTCS B 00J1acTH BbIBOIA. He3HaKOMOiT 1715 Hac
SABJAETCA JUIH KoMaHa Thread.sleep(1000). biarogaps 2Toil HHCTPYKIIUY TTOTOK
MIPUOCTAHABIUBAET BLITIOJTHEHNE HA OJTHY CEeKYHY. B manHOoM cirydae us kiacca Thread
BBI3BIBACTCS CTAaTHUECKUN MeTOT sleep(). B pe3ysbrare BpI30Ba METO/IA TTIOTOK, B KOTOPOM
BBI3BIBAETCSI METOJI, TPUOCTAHABINUBAET PabOTY.

HA 3AMETKY

Mockonbky koa MeToda run () NpeaHasHayveH ANns BbIMNOSHEHUS B JOYEPHEM MNOTOKE, TO
BbI3bIBaTbCA MeToA sleep () ByaeT B AOYEPHEM MOTOKE, U, COOTBETCTBEHHO, B JAHHOM
cflyyae peyb MAeT O NPUOCTAHOBKE BbIMNOMIHEHUS] OYEPHErD NOTOKA.

Bpems, Ha KOTOpOE MOTOK MPHOCTAHABIUBAET PAOOTY, OTIPEEIISIETCS APIYMEHTOM METO/IA
sleep(). Bpemsa 3ajaercsa B MusncekyHjax (1000 MUJIIMCEKYH — 9TO 1 CEKYH/IA).

Meton sleep() MOKeT reHepupoBaTh HeoOpabaThiBaeMOe HCKIIOUEHUE Kjacca
InterruptedException (CBSI3aHO C TEM, YTO OJIMH MOTOK IPEPBIBAET PabOTY APYroro
noToka). OHO OTHOCUTCST K KOHTPOJMPYEMbIM, TO9TOMY MBI JIOJIKHBI €10 00paboTaTh.
Jlist 06paboTKU UCKJIFOUYEHUsI HHCTPYKIIUIO ¢ BEI30BOM MeToja sleep() pasmeniaeM
B try-6soke. Biiok catch, nmpegHasHaueHHBIN st 06PabOTKI MCKJIIOUEHMSI, TyCTOH,
MOCKOJIBKY MBI HE ITPEITOJIaraeM BBIIIOJTHEH IS KaKUX-T100 IeHCTBUI Ha Cirydaii, eciiu
OJIVH MTOTOK BMeIIAeTcst B paboTy PYroro MOTOKA.

B ritaBHOM MeTOzE CO3/1a€TCST TEKCTOBBIN MAaCCUB cls M CUMBOJIbHBI MacCUB symbs.
MbiI cosmaeM 00beKT obj Kiaacca MyClass; KOHCTPYKTOPY KJIacca EPeJaeTcs CChLIKA Ha
MaccuB cls. I109ToMy IIpy BBIIOJHEHUHU JOYEPHETO II0TOKA OyAyT 0TOOpaXKaThCs 3Ha-
yeHus 21eMeHTOB MaccuBa cls. OObeKT MoToKa t co3aeTcs Kak 0ObeKT Kiaacca Th read,
a apryMeHTOM KOHCTPYKTOPY IepeaaeTcs: o0beKTHas nepeMennas obj. Iloatomy Korma
KOMaHJOI t. start() 13 00beKTa t BRI3BIBAETCSA METOZ start (), TO B PeXKIME JOUEPHErO
[OTOKA HAYMHAET BBIIOJIHATHCA METOJ, run () U3 oObeKkTa obj.

[Tpu aTOM B rTaBHOM MeTOjIe (B OCHOBHOM ITOTOKE) € TIOMOTI[BIO OIIePaTOpa IMKJIa OTO-
GpaxkaioTcst 3HAYEHST 9JIEMEHTOB MacChBa symbs. Mesxay oToOpaskeHueM 3HadeH it
2JIEMEHTOB JIEJIAeTCS 11ay3a B MOJITOPBI CEKYH/IBI (APTYMEHTOM MeTOAY sleep() TepesaHo
3HaUeHue 1500).

HA 3AMETKY

Kak n B cnyyae ¢ AOYEPHUM MOTOKOM, MOCKOJSIbKY B FNIaBHOM MOTOKE Bbl3blBaeT-

x\ ¢ MeToA sleep(), TO HaM crnefyeT opraHuM30BaTb 06paboTKy WMCKIOYEHMS Knacca
InterruptedException. [103TOMy MHCTPYKUMSA BbI30Ba MeTOAA sleep () NOMELLAETCs
B try-6nok. B catch-6noke Hukakne KOMaHAbl HE BbIMOHAOTCS.

B nporpamme ojHOBpeMeHHO BbITTOIHSAIOTC iBa ollepaTopa lukJaa. Mexy KoManiaMu
JIEJIAIOTCSE 3AMETHbIE MAY3bl, TAK YTO MPOIECC BBITOJIHEHUSA TOTOKOB MOKHO HABII0aTh
BOOUHIO.
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HA 3AMETKY

KomaHaon t.start() 3anyckaeTcs AOYEepHU MOTOK. B MOTOke BbIMOMHAETCA Me-

x 704 run() 13 obbekTa obj. Onepatop umkna (nocne KoMaHAabl 3anycka noToka) Bbl-
MOSIHAETCS Cpasy, He AOXMAASCh 3aBepLleHnst MeToda run(). Ecnu 6bl Mbl 3anycTtuamn
meToA run() 3 obbekTa obj He B peXxunMe AOYEPHEro NMoToKa, a Kak 0bbIYHO Bbi3bl-
BAKOTCA METOAbl, TO CHayana 3aBepluniocb 6bl BbiNONHEHNe MeToaa run() M TOMbKO
nocrne 3Toro Havasn 6bl BbINOMHATLCSA ONepaTop LMKna.

B paccMOTpeHHOM MpuMepe sIBHO UCIIOJIb30BAUCH JIBa 0OBEKTA: 0O0BEKT € KOJOM, BbI-
TIOJTHSIEMBIM B TIOTOKE, U OOEKT, € TOMOIILIO KOTOPOTO 3aITyCKasicst OoTOK. Ho BO3MOSKHBI
1 6oJiee 3aMBICTIOBaThIe KOMOUHaIU. HampriMep, Tpotiece co3anmst f04epPHEro moToKa
MOJKHO Pean30BaTh 10 CIIEAYIONIeil cxeMe:

O B kiracce, peanusyioniem uarepdeiic Runnable (ILycTb st ONPENEJeHHOCTH 5TO OY-
IeT Kacc MyClass), He TOJBKO OITUCHIBAEM MeTO/I run( ), HO U CO37IaeM II0JIe, SIBJIs-
TOTIIeeCsT CCHITKON Ha 0OBEKT KiTacca Thread.

O O6mbekT notoka (06beKT Kiacca Thread) cO3/1aeTcst B KOHCTPYKTOPE KaaccaMyClass,
npuYeM TIEPBBIM APTYMEHTOM KOHCTPYKTOPY Kjacca Thread Tepeaercsl CChLI-
Ka this Ha cosmaBaeMblil 0OBEKT Kiacca MyClass. TakuM 06pa3oM, OJIHOBPEMEHHO
¢ cozmanneM oObeKTa Kiaacca MyClass cosmaercst 1 00BEKT MOTOKA.

QO B koncTpyKTOpE KaIacca MyClass MOKHO TaKKe BbI3BAaTh U3 00beKTa T0ToKa (00 heK-
Ta Kyacca Thread) MeTo]] start(). ITO IPUBOUT K 3aIyCKY IIOTOKa. B Takom ciry-
Jae cosanue oObekTa Kiacca MyClass Oy/eT 03HaYaTh aBTOMATUIECKOE CO3JIAHTE
U 3aITyCK JIOUE€PHETO MOTOKA.

[Ipumep ucmob30BaHUST OITUCAHHOTO BbIIIE TTO/IX0/1a MpejicTaByiex B auctunre 10.2,

JinctmHr 10.2. Ewe oguH cnocob co3paTb AOYEPHUIA NOTOK

// Knacc peanusyeT uHTepdeiic Runnable:
class MyClass implements Runnable{
// TMone — ccbiKa Ha MaccuB:
private String[] txt;
// TMone — ccbinka Ha 06beKT MoToka:
private Thread t;
// KoHCcTpykTOp Knacca:
MyClass(String[] txt,String name){
// Ccbinka Ha MaccuB:
this.txt=txt;
// Co3pmaHue obbekTa MoToKa:
t=new Thread(this,name);
// OTobpaxeHue Ha3BaHUA NOTOKa:
System.out.println("Co3gaH notok: "+t.getName());
// 3anyck noToka Ha BbIMONHEHMWE:
t.start();
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// Kop Aansa BbINONHEHWA B MOTOKe:
public void run(){
for(int k=0;k<txt.length;k++){
// 3ajepXka B BbiMOJIHEHUU MOTOKA:
try{
Thread.sleep(1000);
}
// 06paboTka uck4eHUsa (HeT KomaHA):
catch(InterruptedException e){}
System.out.println("["+(k+1)+"] "+txt[k]);
}
System.out.println("3aBepweH notok "+t.getName());
}
}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Maccussbl:
String[] cls={"KpacHbit", " XenToin","3enensit", " "Cuuuin"};
char[] symbs={'J"',"'A",'V',"'A"'};
// Co3paHMe aHOHUMMHOTro obbekTa:
new MyClass(cls,"AOYEPHUA");
for(int k=0;k<symbs.length;k++){
// 3anepxKa B BbIMOJIHEHWU MOTOKA:

try{
Thread.sleep(1500);
X

// 06paboTka uck4eHUs (HeT KomaHa):
catch(InterruptedException e){}
System.out.println("rnaBHbii notok: "+symbs[k]);

}

System.out.println("InaBHbii noToK 3aBepuweH");

PeSy.III)TaT BBITIOJIHEHUA ITPOTpaMMbl — IIPAKTUYECKHU TaKoi JKe, KaK 1 B IIpEAbIAYIIIEM

cJyvac:

Pe3ynbTaT BbINOJIHEHUA NpOrpamMmbl (M3 AMCTUHra 10.2)

CosgaH noTok: AOYEPHUI
[1] KpacHsiit

FnaBHbIi NoTokK: J

[2] XenTbiit

FnaBHbIi NoToK: A

[3] 3eneHniit

[4] Cunuit

3aBepuieH notok JOYEPHUN
FnaBHbIi noTok: V
[naBHbIi NOTOK: A
[NaBHbIi NMOTOK 3aBepleH
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Mpi co3maem kiace MyClass, peasusyioniuii untepgeiic Runnable. ¥ Kjacca ecTb jiBa
IOJIST: OJIHO JIJIsI 3AIICHU CChLIKU HA TEKCTOBBIIA MACCUB, IPYTO€ ABJISIETCS CCHLIKOI Ha 00b-
eKT Kyacca Thread. B koHCTpyKTOpe Kitacca MyClass KOMaH/ION t=new Thread(this,name)
MOJIIO t B KayeCcTBe 3HAYEHMS TIPUCBAMBAETCS CChIUIKA Ha CO3[aBaeMblil 00bEKT KJacca
Thread. [TockosbKy TIepBBIM apryMeHTOM KOHCTPYKTOPY KJiacca Thread mepepaercst
ccblIKa this Ha 00beKT Kiaacca MyClass, TO IIPU 3allyCKe IIO0TOKA OY/eT BbIIIOJHSATH-
¢ Koz MeToga run() U3 aToro oObexTa. BTOphIM apryMeHTOM KOHCTPYKTOPY KJacca
Thread nepesaeTcst TEKCTOBBIM apTyMEHT name KOHCTPYKTOpa KJacca MyClass. ITOT
TEKCTOBBII APTYMEHT OIpeJlesisieT Ha3sanue nomoka. ETo MOKHO MOJIyYUTh € ITOMOTIbIO
MeToja getName (), KOTOPBIN BBI3BIBAETCST M3 00hEKTA TTOTOKA. TakKe B KOHCTPYKTOPE
KJjacca MyClass KOMaH/Ioi t.start() I[OqepHI/II?’I IIOTOK 3aIlyCKa€eTCs Ha BbIIIOJHEHHE.

[Tockosbky Kiacc MyClass peanu3dyet nnrepdeiic Runnable, To B Kjiacce OIKIChIBAETCS
Metoz run(). B 9TOM MeTOzE ¢ MHTEPBAIOM B OAHY CEKYHY 0TOOPakaeTcst COOOIeHne
CO 3HAYEHKMEM DJIEMEHTA TEKCTOBOIO MaCCHBa, Ha KOTOPbII CChLIaeTCs moJie txt 00beKra
¢ MeTo0M run().

B riiaBHOM MeTO/1e KOMaHION new MyClass(cls, "ZOYEPHWA") co3maeTcst aHOHUMHBII
00beKT Kitacca MyClass, 4eM aBTOMATHUYECKY 3AIyCKAETCsT JOYEPHUIA TOTOK (¢ Ha3BaHM-
eM "[JOMEPHUIA"). B ouepHeM TOTOKE OTOGPaKAOTCsT 3HAUCHUST M3 MacChBa cls. 3aTem
B [JIABHOM IIOTOKE C MHTEPBAJIOM B IIOJITOPBI CEKYH/IBI OTOOPAKAIOTCS COOOIIEHMSI CO
3HAYEHWSIMU MacCHBa symbs (MaccUBBI cls 1 symbs CO3/1ai0TCS B TTTABHOM METO/IE).

HA 3AMETKY

VHTepBanbl Mexay COO6LIEHVSIMU B FMaBHOM M [JOYEpPHEM MOTOKax noobpaHbl Tak,

x YTO JOYEPHUIA MOTOK 3aBEPLLAET BbINO/HEHME PaHbLLE FN1aBHOro. B npuHUMne, MoXeT
CNTy4nTbCSl, YTO IaBHbIN MOTOK 3aBepLUAET BbIMO/IHEHWE paHblle, YeM 3anyLueHHble
U3 HEro AoYepHUE NMOTOKMU.

Kax yske ormeuasnoch paHee, kiacc Thread peasimsyet uatepdeiic Runnable. 910 03Ha-
YaeT, 4To y Kiracca Thread, kpoMe MeToza start(), ectb u Metos run(). IIpasna, meton
run() OIMCAH C IIYCTBbIM TEJIOM, TI03TOMY IIPU BbI30BE METO/Ia HUYETrO He IMPOUCXO/UT.
Ho ecmm Mb myTem HacIeIOBaHMST CO3/I/INM TIO/IKJIACC HA OCHOBE KJiacca Thread 1 iepe-
OIIPeIeJINM B HEM MeTOJ run(), TO Yy 3TOTO MOAKIacca 6y/:[eT u MeToJl start(), u MeTo/|
run() (¢ HysKHBIM HaM KozoM ). CJre[oBaTesIbHO, € TIOMOIIbI0 00BEKTA JaHHOTO MOAKJIacca
MOJKHO CO3/aTh IIOTOK U 3allyCTUTD ero. TaKoB elle oJ1H criocod Co3AaHust IIOTOKOB.

HA 3AMETKY

[lo 3Toro y Hac (aBHO unm HesBHO) 66110 ABa o6bekTa. OanH coaepxxan Koa Anst Bbl-

x MOJSIHEHMS B MOTOKE, @ APYrov UCMosb30Bascst A1st 3anycka NoToka. Ternepb cuTyaums
MEHAETCA: OAUH U TOT Xe 0O6bEKT U COAEPXUT KoA AN BbINOHEHUSA B MNMOTOKE, U UC-
Mosb3yeTcs ANs 3anycka noToka.

B smucrunre 10.3 npejcrasiieH NpuMep CO31aHus JOYEPHEro II0TOKA Ha OCHOBE 00beKTa
II0JIKJIacCa, CO3JaHHOI0 HacjaeJ0oBaHueM Kjacca Thread.
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Jinctuur 10.3. NMoTok Ha oCcHOBe 06beKTa nogksiacca

// Knacc HacnepyeT Thread:

class MyClass extends Thread{
// TNone — ccbiNka Ha Maccue:
private String[] txt;
// KoHCcTpykTOp Knacca:
MyClass(String[] txt,String name){

}

// Bbl30B KOHCTpyKTOpa cynepknacca:

super();

// 3apaeTcs Ha3BaHWe MNoToKa:

setName(name);

// Ccbinka Ha MaccuB:

this.txt=txt;

// OTobpaxeHue Ha3BaHUA MNOTOKa:
System.out.println("Co3gaH noTtok: "+getName());
// 3anyck noTokKa Ha BbiNONHEHue:

start();

// Kop nnAa BbINOJIHEHUA B MOTOKe:
public void run(){

}
¥

for(int k=0;k<txt.length;k++){

// 3apepxka B BbINOJHEHUM MOTOKA:

try{

Thread.sleep(1000);

}

// 06paboTka uck4eHUs (HEeT KoMaHA):

catch(InterruptedException e){}

System.out.println("["+(k+1)+"] "+txt[k]);
}

System.out.println("3aBepweH notok "+getName());

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){

// Maccussbl:
String[] cls={"KpacHbit", " XenToit","3enenniit","Cuuuin"};
char[] symbs={'J","'A",'V',"A'};
// Co3paHuMe aHOHUMHOro obbekTa:
new MyClass(cls,"AOYEPHUA");
for(int k=0;k<symbs.length;k++){
// 3apepxka B BbINMOJSIHEHUM MOTOKA:

try{
Thread.sleep(1500);
}

// 06paboTka ucKaw4YeHus (HeT KoMaHpg):
catch(InterruptedException e){}
System.out.println("rnaBHbiit notok: "+symbs[k]);

}

System.out.println("InaBHbii NoToK 3aBepuweH");



368 aea 10. MHOronoTo4yHoOEe NporpaMMM1poBaHue

Pesysbrar BbIOJIHEHNS TPOTPAMMbl — TOYHO TaKOH, Kak M B IPe/bIAYIIEeM IIpuMepe.
DakTryecKu MbI CO3/IAJIN OUY€Hb MOXOXKYIO TPOrPaAMMY, HO HEMHOTO MHAYe Pean30Ba-
Jiu Kytace MyClass, KOTOPBIH Terepb Hacsenyet kiace Thread. HeoOxoauMocTh B 1oJie,
KOTOPOE CChLIAETCA Ha 00BeKT Ki1acca Thread, oTmasa.

B koncTpykTope kiacca MyClass 1epBoii KOMaH/IOH BBI3BIBACTCS KOHCTPYKTOP CyIep-
KJsacca Thread 6e3 aprymeHToB. B Takom cirydae 00beKT MOTOKA UCIOIb3YET COOCTBEH-
HBIIT MeTOT run (), KOTOPBI MBI B Ki1acce MyClass miepeornpesiesisieM. YToObI TPHCBOUTD
Ha3BaHMe TTOTOKY, UCIOJIb3yeM MeTo/l setName(). /Ly cunThiBaHus Ha3BaHUS IIOTOKA
HCIIOJIb3YEeTCS yoKe 3HAKOMBIM HaM MeTo/ getName (). 3amycKaeTcs MOTOK METOI0M
start(), KOTOPbIil BbI3bIBAETCS B KOHCTPYKTOPE KJacca MyClass.

Erte oftiH KOHIIENITYaTbHBIIN TTOXO/T B CO3JIAHWH JIOYEPHETO MMOTOKA OCHOBBIBAETCS HA
UCIOIb30BaHUK JTAMO1a-BbIpaxeHuil. /{eso B Tom, uto unrepdeiic Runnable gapisgercs
(YHKITMOHAIBHBIM: Y HETO BCETO OAWH aOCTPaKTHBIN MeTox run(). TloaToMy eciiu uH-
TepdeiicHOiT TIepeMeHHOI THa Runnable 3HAUEHIEM ITPUCBOUTH JIIMO1a-BBIPaKEHHE,
TO aBTOMaTHUYECKH HA OCHOBE aHOHUMHOTO KJIACCa, peauayolero narepdeiic, Oymer
cos/iaH 0GBEKT, ¥ CChITKA Ha HETO 3alMChIBACTCS B MHTEP(hEICHY IO TepeMeHHy0. MeTo
run() B 9TOM 00BEKTE OTPEEISIeTCs JTIMO/Ia-BhIPAKEHUEM, KOTOPOE MTPUCBAUBACTCS
nHTepdericHo mepeMeHHON. KoHCTPYyKTOPY KJ1acca Thread IepBBIM apTyMEHTOM Tiepe-
JlaeTcst 3HaUCHUe THIa Runnable, TO €CTh 9TO MOKET OBITh CChLIKA Ha JIIOO0W 00BEKT,
CO3JIAaHHBIN HA OCHOBE KJacca, peaqusymoliiero naTepdetic Runnable. Ecim nepenatsh
MEPBBIM apryMEHTOM JIIMOIa-BhIPAsKEHIE, TO TAKOH 0OBEKT OYIEeT aBTOMATUIECKI
CO3JIaH, U CCHIJIKA HA HETO MepelaeTcs MePBbIM apTyMEHTOM KOHCTPYKTOpY. Ha atom
pUHITITIE Ga3UPYeTCst MPUMEHEHHUE JITMO1a-BbIPAsKEHITI [JTsI CO3IaHUS TOUEPHUX TI0-
TOKOB (suctunr 10.4).

Jinctunr 10.4. NMoTok Ha ocHoBe NAM6aa-Bbipa)keHusl

class Demo{
public static void main(String[] args){
// MaccuBbl:
String[] cls={"KpacHbiii", "Xenteii","3enenplit", " CuHuin"};
char[] symbs={"'3"','A",'V',"A"};
// Co3paHune obbekTa knacca Thread:
Thread t=new Thread(()->{
for(int k=0;k<cls.length;k++){
// 3ajepxka B BbINOJSIHEHUM MOTOKA:
try{
Thread.sleep(1000);
¥
// 06paboTka uckYeHUAa (HeT KOoMaHA):
catch(InterruptedException e){}
System.out.println("["+(k+1)+"] "+cls[k]);
}
s

// 3anyck AovepHero mnoToka Ha BbIMOJHEHME:
t.start();
for(int k=0;k<symbs.length;k++){
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// 3apjepxka B BbINOJHEHUWM TNABHOTrO MOTOKA:
try{

Thread.sleep(1500);
¥
// O6paboTka uck4eHUsa (HeT KoMaHA):
catch(InterruptedException e){}
System.out.println("rnaBHbit notok: "+symbs[k]);

Pesysibrat BbITIOJHEH WS TPOrPAMMbI aHAJIOTUYEH PE3YJIBTATY BBITIOJTHEHUS TTPOTPAMMBbI
n3 jucrunra 10.1.

YnpaBsieHue NoToOKaMu

Baly-sry co CTOPOHBI IPUIJIANIATh He Oy/IeM.
Bocmmraem B cBoeM KoJLTEKTHBe!

us x/¢ «Kapnasanvnas nouvs

B npenpiaymux mpuMepax rIaBHbIN U JOYE€PHUI TIOTOKH BBITOJHSIINCH (DAKTHYECKN
HE3aBUCHMO OJIUH OT ipyroro. Ho BO MHOrMX cuTyaIsix HeoOX0MMO 13 OJHOTO TOTOKA
B TOIl MJIM MHOI Mepe YIPaBJSATh IPYTUM MOTOKOM. PaccMOTPUM HEKOTOpbIE U3 HHUX,
HAIPUMeD, KOT/Ia OJIUH MOTOK (HAIIPUMED, IJIABHBIN ) J0JIKEH OKAAThCS OKOHYAHMS
paboThI Apyroro moToka (gouepHero, muctusr 10.5).

Jinctunr 10.5. O)xxuaaHMe 3aBeplUeHUs NOTOKa

// Knacc pns co3paHua JoYepHero noToka:
class MyThread extends Thread{
public void run(){
System.out.println("BbinonHAeTcs AoYepHUit MoTok");
for(int k=1;k<5;k++){
try{

Thread.sleep(1500);
}catch(InterruptedException e){}
System.out.println("foyvepHuii noTok: "+Kk);

¥
System.out.println("[oyepHuit noTok 3aBepweH");
¥
¥

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
System.out.println("BbinonHAeTCA rnaBHblii NOTOK");
// Co3paHue M 3anyck Jo4YepHero noToka:
MyThread mt=new MyThread();
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mt.start();
// OxupaHue 3aBepleHua JOYepHero noToka:

try{

if(mt.isAlive()) mt.join();
}catch(InterruptedException e){}
System.out.println("InaBHbii noToKk 3aBepuweH");

PeSyJIbTaT BBITTIOJTHEHMA ITPOTrPaMMBbI TaKOB!:

Pe3ynbTaT BbINO/MIHEHUS NporpaMMmbl (M3 nuctuhHra 10.5)

BbinonHAeTCA rnaBHbIA MOTOK
BbinonHAeTCA [OYepHUA NOTOK
JlovepHuit noTtok: 1

JlodepHui noTok: 2

[loyepHuii noTok: 3

JlovyepHuit noTtok: 4

J[lodepHuii NOTOK 3aBepleH
[naBHbIA MOTOK 3aBeplleH

B riaBHOM 1oToKe 0TOOpasKaeTCss HauaibHOE COOOIIEHNE, 3aTeM 3aMyCKAETCS I0UYePHUI
HOTOK (OH ¢ HHTEPBAJIOM B [TOJITOPBI CEKYH/IbI 0TOOPAKAET IISITh COOOIIEHUT, He CUnTAsT
HAYAJIBHOTO U TIOCJIEHETO ), TIOCJIE YETO TIIABHBIM OTOKOM OTOOPAKAETCST IOCJIETHEE CO-
obmmenue. [TMKaHTHOCTH CUTYAIIUK B TOM, YTO 9TO TIOCIIE/HEE COOOIIEHIE 0TOOPaKAETCS
TOJIBKO TIOCJIE TOTO, KaK 3aBEPIIUT PpaboOTy MOUEPHUiT MOTOK (XOTsI UCXOJsI U3 BPEMEHU
BBIMIOJIHEHUS TOTOKOB IJIABHBIN TIOTOK JI0JI5KEeH OblJ OBl 3aBepIIUTh PAGOTY paHbIlie).
Yr06b1 06UTHCS KeaeMoro adderTa, Mbl 13 00beKTa J0YEPHEro IOTOKA mt BhI3bIBAEM
MeToj1 join() (komanzaamt.join()). [TocsencTBust BbzoBa MeTo1a join() TAKOBBL: TIOTOK,
B KOTOPOM BBI3bIBAETCSI METO/I, IPUOCTAHABJINBAET CBOE BBITOJHEHHUE JI0 TOTO MOMEHTA,
MIOKa He 3aBEPIIUTCS OTOK, 13 00 BEKTa KOTOPOTO BBI3BIBAJICSI METO/I. B TaHHOM ciydae
TJIABHBIN TIOTOK OY/IET IOKUIATHCS 3aBEPIIIEHUST BHIITIOJHEHUST IOYEPHETO TIOTOKA, pea-
JIM30BAHHOTO Yepe3 00BbeKT mt.

noaAPOBHOCTHU

MeToa join() MOXeT reHepupoBaTb KOHTPONMPyeMOE WCK/oYeHMe Kiacca
InterruptedException. MO3TOMY MHCTPYKLMS C BbI30BOM MeToAa MOMeLLaeTcs
B 6110k try (610K catch He copepXxuT kKOMaHa). Metoa join() BbI3bIBAETCS B YC0B-
HOM ornepaTtope. YCNoBueM sBNSeTcs BblpaxkeHne mt.isAlive(). Metoa isAlive()
BO3BpaLLAET 3HaYeHne true, ecnv NoTokK, U3 06bEKTa KOTOPOro Bbi3bIBAETCS METOA,
NPOAOJIKAET BbIMOSIHEHME. B NPpOTUMBHOM C/lydae METOZ BO3BpaLLAEeT 3HayeHne false.
Mbl, TakuM 06pa3oM, AEMNCTBYEM MO CXEME «EC/IN MOTOK elLLe BbINOJSHSAETCS, A0XKAATHCS
€ro 3aBepLUeHns».

CuTtyaryist MOKeT OBITH HEMHOTO WHOM: HAITPUMED, MBI MOKEM 3aXOTETh, YTOOLI OJTIH
MTOTOK OCTAaHOBUJI BBITTOTHEHME /IpyToro motoka (sauctuar 10.6).
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JNinctunr 10.6. MpuHyauTenbHoe 3aBepLUeHMne NoToka

// Knacc pns co3paHua JoYepHero noToka:
class MyThread extends Thread{
public void run(){
// KoHTponupyembliii Kopg:
try{
int k=1;
System.out.println("BbinosHAeTcs JoYepHuUit MoTok");
// BeCcKOHeYHbI UuKN:
while(true){
// 3apepxka B BbINMOJSIHEHUM MOTOKA:
Thread.sleep(1500);
System.out.println("[o4epHuit notok: "+k++);
}
// O6bpaboTka npepbiBaHUSA NOTOKa:
}catch(InterruptedException e){
System.out.println("[oyYepHuit noTok 3aBepweH");

}
}
¥

// TnaBHbIn Knacc:
class Demo{
public static void main(String[] args){
System.out.println("BbinonHAeTCA rnaBHblii NOTOK");
// Co3paHue u 3anyck JOoYepHero mnoToka:
MyThread mt=new MyThread();
mt.start();
// KoHTponupyembliii Kopg:
try{
// 3ajepxKa B BbIMOJIHEHWU FIAaBHOFO MOTOKaA:
Thread.sleep(8000);
// TMpepbiBaHWe AOYepHero noToka:
mt.interrupt();
// OXxupaHue 3aBeplweHua JOYepHero noToka:
if(mt.isAlive()) mt.join();
// 06paboTka ucka4eHUA (HeT KOMaHA):
}catch(InterruptedException e){}
System.out.println("InaBHbii NoToK 3aBepuweH");

}

Huxe IIOKa3aHO, KaK MOJKET BbIIVIAAETD PE3YJIbTAaT BbIIIOJIHEHUS IPOIPAMMbI:

Pe3ynbTaTt BbiNONHEHUS NporpaMmbl (M3 nuctuHra 10.6)

BbinONIHAETCA rNaBHbIA NOTOK
BbinonHAETCA [OYEepHUIA MOTOK
JoyepHuii noTtok: 1

JlovyepHun noTok: 2

[lovyepHuit noTtok: 3

JlodepHuit noTtok: 4
JlodepHuUt noTok: 5

JloyepHuiA MOTOK 3aBepleH
[naBHbIM NOTOK 3aBepleH
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Kak BuIuM, B JAaHHOM CJlydae CO3/IAETCST JOYEPHUN MOTOK, B KOTOPOM BBITIOJTHSIETCST
oreparop nukia (GopMasbHO OECKOHEUHBIH, TIOCKOJIbKY YCJIOBUEM YKa3aHO 3HAUECHUE
true), HO3BOJLIONIMIT 0TOOpakaTh cooOIeHs (MHTEPBAJ MEKLY COOOIIEHUSIMU CO-
CTaBJISIET TOJTOPBI CEKYH/IBI). Bech omeparop 1ukia moMereH B try-6J0K, a B OJI0Ke
catch obpabaTbiBaeTcsd MCKIIOYeHMe Kilacca InterruptedException (oroGpaskaercs
COOOIIIEHNE O 3aBEPIIEHNHN JIOUYEPHETO TIOTOKA).

B rmaBHOoM MeTojie porpaMMbl CO3/1a€TCs M 3aITyCKaeTcs J0YePHU TIOTOK. 3aTeM Jie-
JIaeTcs Tlay3a B BOCEMb CEKYH/I, TTOCJIe Yero KOMaH/I0l mt.interrupt() BBITOJHIETCS
MpepbIBaHNE JIOUEPHETO MTOTOKA. B pe3ysibraTe 10uepHUi TOTOK TIPEPHIBAETCS, U B JIETI0
Berynaer 00padorunk (catch-610k us Meroga run()). ITocie mpepbiBaHust 10YEPHETO 1O~
TOKA IJIABHBIN TOTOK JIOKUJIAETCST €T0 3aBepIiieHus (MCIoIb30Bana KoMaHaa mt. join()),
MTOCKOJTBKY MTPOIIECC 3aBEPIIEHUS I0YEPHETO TTOTOKA MOKET 3aHITh HEKOTOPOE BPEMSI.

ﬂO‘IepHI/If/i IIOTOK BBITIOJIHAETCA OKOJIO BOCbMUM CEKYH/, 1 3a 9TO BPEMS OH yCII€EBACT
OT06paSI/ITb TOpAAKaA ITATN COO6LH€HI/II>)I (He CcHuTasd Ha4aJIbHOTO 1 CaMOTI'O HOCJIeIIHEFO).

@dPOoHOBbIE NMOTOKM

Boinm nemonbl — MBI 3TOTO He oTpuiiaeM. Ho
OHU CaMOJINKBUJMPOBAJINCE. Tak 4TO mpoIry
3Ty IVIYIYIO TAHUKY NTPEKPATUTD.

us x/¢ «Mean Bacunvesuu mensiem npogheccuros

IToToku ObIBAIOT npuopumemHviMU U YoH08bIMU (UX MHOT/IA e111e HAZBIBAIOT 0eMOH-10MO-
xamu). I1o yMOTUaHIIO MOTOK, KOTOPBII CO3/IA€TCs, SIBJISETCS IPUOPUTETHBIM. [loaTomy
U BCE [IOTOKH, C KOTOPBIMU MBI JI0 9TOTO UMEJIH JIeJI0, SIBJISLINCh TPUOPUTETHBIMU. UTO-
OBl cztenaTh MOoTOK (POHOBBIM, U3 OOHEKTA TOTOKA CJIEYET BbI3BATh METO/I setDaemon ()
¢ aprymentoM true. OcobeHrocTb hOHOBOTO TOTOKA B TOM, YTO OH ABTOMATHUYECKH
3aBeplaercs Mpu 3aBepiieHnu riaasHoro noroka (serunr 10.7).

JinctuHr 10.7. ®OoHOBbINW NOTOK

class MyThread extends Thread{
public void run(){

try{
int k=1;
System.out.println("BbeinonHAeTcs poyepHuUit noTok");
while(true){
Thread.sleep(1500);
System.out.println("foyepHuit notok: "+k++);
}

}catch(InterruptedException e){}

}

class Demo{
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public static void main(String[] args){
System.out.println("BbinonHAeTCcA rnaBHblii NOTOK");
MyThread mt=new MyThread();
// ®OHOBbIAN NOTOK:
mt.setDaemon(true);
mt.start();
try{

Thread.sleep(8000);

}catch(InterruptedException e){}
System.out.println("InaBHbii NoToKk 3aBepuweH");

Kaxk OyzieT BITJISIETD PE3YJIBTAT BBITIOJIHEHUS TIPOTPAMMBI, TOKA3aHO HUKE:

Pe3ynbTaTt BbiNONHEHUS NporpaMmbl (M3 nuctuhra 10.7)

BbiNoNHAEGTCA rNaBHbIA MOTOK
BbinonHAeTCA [OYepHUA NOTOK

[NlovepHui
JloyepHuii
NlovepHui
[NlovepHui
JloyepHuii

noTOK :
NOTOK:
NOoTOK:
noTOK :
NOTOK:

1
2
3
4
5

[naBHbIM NMOTOK 3aBepleH

ITocie cospanus oObeKTa IIOTOKA mt KOMaH/[0 mt . setDaemon (true) npeBpalaeM 3ToT
HoTOK B (DOHOBBII. [109TOMY NIPH 3aBEpLIEHUH BBIIIOJHEHUS [JIABHOTO MOTOKA paboTta
(0oHOBOTO MMOTOKA 3aBEPINAETCS aBTOMATHIYECKH.

HA 3AMETKY

B iouEpHEM MOTOKE MHTEPBAs MEXAY COOBLLEHMSIMI AOCTAaTOYHO 60/1bLLION (COCTaBNSET

x MONTOPbI CEKYHABI). MO3TOMY MpY 3aBepLUEHUM TNIaBHOMO MOTOKA MOC/e MocieaHen
BbIMOJIHEHHOM KOMaHAbI B rNIABHOM MOTOKE HUKAKMX COOBLLEHMI OT JOUYEPHEro NOTOKa
He oTobpaxkaeTcs. Ecnm 6bl 4OUEpHMIM MOTOK OTOBpaXkan COOBLLUEHNS C MEHBLUMM WH-
TepBasioM, TO NOC/e NOC/EAHErO COOBLUEHMSI /TaBHOrO NMOTOKA MOT/10 6bl MOSBUTLCA
ellle HeCKOJIbKO COOBLLEHNI OT A0YEPHErO NOTOKa.

Co3paHMe HeCKOJIbKUX NOTOKOB

Oi, yT0 GbLI0, med, 4o ObLI0! DTO GLLIO TaK
WHTEPECHO!

uz m/p «Illpuxmouenus xanumana Bpynezens»

JlouepHUX MOTOKOB MOKET ObITh HeCKOMbKO. Tak, B muctunre 10.8 mpecrasieH npumMep
MIPOrPaMMBI, B KOTOPOI CO37IAI0TCSA TPU JI0UEPHUX TTOTOKA.
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Jinctunr 10.8. Heckonbko AOYEPHUX NOTOKOB

// WmnopT knacca Date:
import java.util.Date;
// Knacc MyThread HacnepyeT knacc Thread:
class MyThread extends Thread{
// Bpema 3aAepXKu W KONMYeCTBO UTepauuin:
private int time;
private int count;
// KoHcTpykTop:
MyThread(String name,int time,int count){
super(name);
this.time=time;
this.count=count;
System.out.print("Co3maH notok: "+getName()+". ");
// BaTa u Bpemsa:
System.out.println("Bpema: "+new Date());
// 3anyck noTtoka:
start();
}
// Kop ans BbINONHEHWA B MOTOKe:
public void run(){
try{
for(int k=1;k<=count;k++){
System.out.print(
"["+k+"/"+count+"] "+getName()+".

)s
// BaTa u Bpemsa:
System.out.println("Bpema: "+new Date());
// 3ajepxka B BbINOJIHEHUM MOTOKA:
Thread.sleep(time);

¥

// 06paboTka uck4eHUs (HeT KOoMaHA):

}catch(InterruptedException e){}

System.out.print("3aBepweH notok "+getName()+". ");

// DaTta v Bpems:

System.out.println("Bpems: "+new Date());

¥
¥

// TnaBHbli Knacc:
class Demo{
// Wcknwyenne InterruptedException B meToze main()
// He obpabaTbiBaeTcA:
public static void main(String args[]) throws InterruptedException{
System.out.print("rnaBHeiii notok. ");
// BaTa u Bpemsa:
System.out.println("Bpema: "+new Date());
// Co3paHue Tpex AOYEepHUX MOTOKOB:
MyThread A=new MyThread("Alpha",5000,5);
MyThread B=new MyThread("Bravo",6000,4);
MyThread C=new MyThread("Charlie",7000,3);
// OxupaHue 3aBeplweHuA [OYEepHUX MOTOKOB:
if(A.isAlive()) A.join();
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if(B.isAlive()) B.join();

if(C.isAlive()) C.join();
System.out.print("MnaBHeii notok. ");

// DaTta un Bpems:
System.out.println("Bpems: "+new Date());

PeByjleaT BbIIIOJIHEHU A ITPOTrPaMMbl TaKOB!:

Pe3ynbTaTt BbINONIHEHUA NporpamMMmbl (M3 nuctunra 10.8)

FnaBHbIM NoTOK. BpemA: Sun Mar 17 21:32:33 EET 2019

CospaH notok: Alpha. Bpema: Sun Mar 17 21:32:34 EET 2019
Co3paH noTok: Bravo. Bpema: Sun Mar 17 21:32:34 EET 2019
Co3paH notok: Charlie. Bpems: Sun Mar 17 21:32:34 EET 2019
[1/5] Alpha. Bpema: Sun Mar 17 21:32:34 EET 2019

[1/3] Charlie. Bpema: Sun Mar 17 21:32:34 EET 2019

[1/4] Bravo. Bpema: Sun Mar 17 21:32:34 EET 2019

[2/5] Alpha. Bpema: Sun Mar 17 21:32:39 EET 2019

[2/4] Bravo. Bpems: Sun Mar 17 21:32:40 EET 2019

[2/3] Charlie. Bpema: Sun Mar 17 21:32:41 EET 2019

[3/5] Alpha. Bpema: Sun Mar 17 21:32:44 EET 2019

[3/4] Bravo. Bpems: Sun Mar 17 21:32:46 EET 2019

[3/3] Charlie. Bpema: Sun Mar 17 21:32:48 EET 2019

[4/5] Alpha. Bpema: Sun Mar 17 21:32:49 EET 2019

[4/4] Bravo. Bpems: Sun Mar 17 21:32:52 EET 2019

[5/5] Alpha. Bpemsa: Sun Mar 17 21:32:54 EET 2019

3aBepweH notok Charlie. Bpema: Sun Mar 17 21:32:55 EET 2019
3aBepuweH noTok Bravo. Bpema: Sun Mar 17 21:32:58 EET 2019
3aBepweH notok Alpha. Bpema: Sun Mar 17 21:32:59 EET 2019
naBHbIi NoToK. BpemAa: Sun Mar 17 21:32:59 EET 2019

Y koHcTpyKTOpa KJjacca MyThread, Hacjeytoniero kjaacce Thread, Tpy apryMeHTa: UMsi
nmoToka (ImepesiaeTcss apryMeHToOM MeTojy setName()), MHTepBas 3a/lep>KKU IIPU 0TO-
GpaskeHnu coobIeHuit (ose time) 1 KoJMuecTBO co00IIeHul (1oJie count).

OcHoBY Ko1a MeTo/1a run( ), TIepeoTIPeiesisieMoro B Kjaacce MyThread, cocTaBIisieT oriepa-
Top 1ukia. KosmdyecTBo nreparuii ompeiessieTcst mojgeM count. 3a KaK/[yto UTepaInio
otobGpaskaercst coo0lIeHre ¢ HasBaHueM II0TOKa (I10J1y4aeM BbI30BOM MeToa getName()),
HOMEPOM COODIIEHMs, a TaKKe TeKyIlell 1aTtoil u BpeMeHeM. [l MoaydeHus JaThl
U BpeMeHH UCII0/Ib3yeTCs aHOHUMHBIIL 00beKT Kiacca Date. Kirace Date uMmoprupyer-
¢ KOMaH10ii import java.util.Date B 3aroJIOBKE IIPOIPaMMBbl, @ AaHOHUMHBIIL 0ObEKT
cosmaercst KoMaHznoil new Date(). IIpu nepemade Takoro oobekra MeTomy println()
oTobpaskaoTcs TeKyle (Ha MOMEHT Co3laHus 00beKTa KJacca Date) cucTeMHbIe Jata
u Bpemst. [Tocie oto6paskeHus cooOlIeH s KOMaHI0ii Thread. sleep(time) BBIIOIHSIETCSI
3a/lepsKKa B BBIIIOJIHEHUU IIOTOKA.

B rmaBHOM MeTOTe IPOTPAMMBI Ha OCHOBE Kiacca MyThread co3aeTcst TPH OOBEKTa, UTO
03HAYaeT 3aITyCK TPeX I0YePHUX MOTOKOB.
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Eie oHa 0co6eHHOCTH pacCMOTPEHHOIO BhIIIE KOJA — B TOM, UTO B METOZE main() He
POU3BOAUTCST 06PabOTKA MCKIIOUeHUsT InterruptedException. [ToaToMy B CUTHATYPY
MeToz:a main () BbiHecena MHCTPYKIMA throws InterruptedException, o3navaroniasd, 4To
METO/] MOJKET FeHepUPoBaTh HeoOpabaTbiBaeMoe UCKII0YEHE COOTBETCTBYIOIIETO THIIA.

FnaBHbIU NOTOK

A ronmoBa — npeamMeT TEMHbIﬁ, nccae10BainmnIo
He ITOAJIEKUT.

us xk/p «Dopmyaa n0dé6u>

Harromuwum, 11pu 3a1rycKe mporpaMmbl aBTOMATHYECKN HAUMHAET BBITIOJHSATHCS IJIABHbII
1101oK. OcoOEHHOCTD IJIABHOTO IIOTOKA — B TOM, YTO TaM IOPOKIAIOTCS BCE J0YEPHUE 110~
Toku. DaKTUYECKH TJIaBHBIN TOTOK OTOXKAECTBJISIETCSI ¢ IIporpamMmoii. [Ipruem B oT/indne
OT JIOUEPHUX ITOTOKOB TJIABHBIH TTOTOK CO3/1aeTCst aBToMaTHuecKu. [loaToMy B ipesbiy -
HIUX [IPUMEPAX HUKAKUX OTIOJIHUTEIBHBIX I€HCTBUM [JIs1 CO3IaHMS [JIABHOTIO IIOTOKA He
MIPEANPUHUMATIOCH. BMecTe ¢ TeM TJIaBHBIM TOTOKOM MOKHO YIIPABJISITh, IPEIBAPUTELHO
MOJIYYUB K HEMY JIOCTYII € TIOMOIIBIO CTATUYECKOTO MeTo/la currentThread() kiacca
Thread. MeTo/IoM B KauecTBe pPe3yJibTaTa BO3BPAINAETCS CChIIKA HA TTOTOK, B KOTOPOM
OH BbI3bIBaeTcsl. EC/IM BBI3BaTh METO/ B [VIABHOM IIOTOKE, TO TOJIYYUM CCHLIKY Ha 00b-
€KT ATOTr0 TIOTOKA (XOTsI MBI €T0 SIBHO He CO3/[aBajii — OH CO3/Ia€TCSI aBTOMATUYECKH ).
B suctunre 10.9 nokasano BbloJIHEHNE ONEPAIUil ¢ 0GBEKTOM IJIABHOIO OTOKA.

Jiuctudr 10.9. MaBHbI NOTOK NPOrpaMMbl

class Demo{

public static void main(String[] args){
// ObbekTHaAa nepemeHHas t knacca Thread:
Thread t;
// Tlony4YeHue CCbUIKM Ha TNaBHbIA MOTOK:
t=Thread.currentThread();
// OTobpaxeHue MHPOpMaLUMM O MNOTOKeE:
System.out.println("rnaBHbii notok: "+t);
// ToToKy npucBauBaeTCs UMA:
t.setName("Demo");
// OTobpaxeHue MHPOpMAUMM O MOTOKeE:
System.out.println("MoTok nomeHsn uma: "+t);
// V3mMeHeHue npuopuTeTa NOTOKa:
t.setPriority(7);
// OTobpaxeHue MHPOpMaUMM O MOTOKeE:
System.out.println("MoTok nomeHan npuoputeT: "+t);
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Pe3yibraT BBITIOJTHEHUSI TIPOTPAMMBI OYJIET TAKUM:

Pe3ynbTaTt BbiNONHEHUS NporpaMmbl (M3 nuctuhHra 10.9)

[naBHbli noTok: Thread[main,5,main]
MoTok nomeHan uma: Thread[Demo,5,main]
MoTok nomeHan npuoputeT: Thread[Demo,7,main]

B riiaBHOM MeTo/ie IIporpaMMbl KOMaH10ii Thread t 00bsBIsIeTCS 0ObEKTHAS IIEPEMEH-
Hasl t Kyacca Thread. 3HaYeHUEM HTON ITePEMEHHOI MPUCBAMBAETCS CChLIKA HA TJIABHBIN
HOTOK — II0CPEJCTBOM KOMaH Ibl t=Thread. currentThread(). ITocie aToro i obpaiie-
HUS K TJIAaBHOMY TTOTOKY MOKHO BOCTIOJIb30BaThCST IEPEMEHHOM t.

HA 3AMETKY

XoueTcs 06paTUTh BHUMAaHUE YUTaTEeNs Ha YXKe YNOMUHABLUMICS (DaKT: r1aBHbIA NOTOK

x co3paeTcs aBToMaTuyeckn. OH cyllecTByeT 6€30THOCUTENBHO TOrO, 06bABNSIEM Mbl
MepeMEHHYI0 t UM HeT. 3Ta NepeMeHHast Hy>XHa NWLLb A4S TOro, YTobbl MAeHTUdN-
LMpoBaTb MOTOK, Tak cka3aTb, NoMMaTb €ro 3a pyky.

Koman1oii System.out.println("InasHblit noTok: "+t) B 00JaCTH BbIBOJA OTOOPAsKAETCS
uH(OpMAI O rIaBHOM ToToKe. OGBEKT t, epeaHHbIil apTyMEHTOM METOLy println(),
NPUBOIUTCS K TeKCTOBOMY (hopMaTy (Osrarogapst iepeornpee/ieHHoMY /s Kiiacca Thread
Merofy toString()). B pesyibrare mosisisiercst coobIieHne, KOTOPOe COAEPKUT OJIOK
Thread[main,5,main]. DTO 1 €CTh Pe3YJIBTAT IPUBEICHUS 0OBEKTA TIOTOKA K TEKCTOBOMY
dopmary. B kBajpaTHbIX CKOGKaX 1MOC/Ie KJIIOUYEBOTr0 ¢JIoBa Thread yKasbIBaeTCs MMsI
IIOTOKA, IIPUOPUTET U TPYIIIa ITOTOKA.

HA 3AMETKY

MpuopuTeT NoToka — 3TO YWUCIO B Avana3oHe oT 1 Ao 10. Camo 3HayeHue npu-

x\ opuTeTa 0Co60M BaXXHOCTU HE UMEET, BaXHO TOJIbKO, Y KAaKOro NoToKa OHO 60/b-
we. Ecnm HEeckonbko MOTOKOB KOHKYPMPYIOT 3a pecypc, TO NpeuMyLlectBo byaet
y TOro noToKa, y KOToporo npuoputeT 6onblue. Mo ymMonyaHuio NpuopuTeT noToka
paBeH 5. MI3MEHUTb 3HayeHne MpUOpUTETa MOTOKA MOXHO C MOMOLLbID MeToAa
setPriority(). YTobbl Y3HaTh 3HAYEHNE NPMOPUTETA NOTOKA, NCMONBL3YIOT METOA
getPriority().

Y KaXaoro noToka ectb UMs. [NaBHbI MOTOK MO YMONYaHMIO HasblBaeTcs main. Eule
MOTOKM Pa3burBalOTCs HA rPynnbl. [MaBHbINA NOTOK OTHOCUTCS K rpynne main.

Komanoli t. setName("Demo" ) TTOTOKY TIprcBanBaeTcs HOBoe nMs. HoBoe 3Hauenme 1iis
MIPUOPUTETA TTOTOKA 3a[aeM KOMAH/ION t.setPriority(7).
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CUMHXpOHM3aLUA NOTOKOB

Tosbko He 3T0... ToJIbKO He 9TO, TOJIBKO He ITO,
med!

uz m/ ¢ «llpuxmouenus xanumana Bpynzens»

ITpu pabote ¢ MOTOKAMU TIPUXOMTCSI PEIIaTh IPoOIeMy cunxponusauu nomoxos. QObrd-
HO HEOOXOMMOCTh B CHHXPOHM3AIIUN BO3HIKAET, €CJIM PasHble TIOTOKK UMEIOT JOCTYII
K OJIHOMY UM TOMY ske pecypcy. Kakue B TakOM cjiydae MOTYT MOSIBUTHCST TTPOOJIEMbI?

Jonyctum, nmeercst GaHKOBCKUH cueT. J[OCTyT K CUeTy UMET HECKOJIBKO YeJIOBEK,
KOTOPbIE€ MOTYT OJITHOBPEMEHHO BHOCHUTH JIEHbI'M HA CYET U CHUMATD JIEHBTU CO CUETA.
ITporiecc M3BMEHEHMST COCTOSTHUSI CUETa MOKHO OTOK/IECTBUTD € TIOTOKOM. Takum 06pasoM,
MOJKET BBITIOJHATHCS CPa3y HECKOJIBKO TTOTOKOB.

[Iporiecc n3ameneHust COCTOAHMS cyeTa COCTOUT M3 ABYX aTanoB. CHavyana cymma, Ha-
XOJIANIASCS Ha CYETY, CYUTBIBACTCS. 3aTeM € MPOYUTAHHBIM 3HAYCHUEM BBITIOTHACTCS
HYy’KHasl ollepalus, 1ocJae Yero BhIYUCIeHHOE 3HaYeHNEe PErUCTPUPYETCs Kak HOBOE
cocroguue cyera. Ecsin B rpoliecc UI3MEHEHMST COCTOSHUS cYeTa MEXK/Ly CYMTBIBAHNEM
U 3aITUCHI0 HOBOTO 3HAYEHUST BKIMHUTCS JIPYTOil TIOTOK, MTOCTE/ICTBHIS MOTYT OBITH Ka-
tactpoduyeckumu. Harpumep, mycTb 3Hayenue cyeta paBHo 1000. [lepBbiM moTokoM
3HaUCHUE cUeTa yBeJIMYMBACTCS Ha 500, a BTOPOil IIOTOK yMEHbIIACT 3HaYeHNe cyeTa Ha
300. HectosKHO MOHSTD, YTO HOBOE 3HAUEHHUE CYeTa JIOJIKHO ObITh PaBHO 1200. A Terephb
IIPECTABUM CJIEAYIONIYIO cuTyaluio. [lepBbiM TOTOKOM ITpounTaHo 3Hayenue 1000. /lanee
HEPBBIN TOTOK JIOJIKEH YBEJINYUTD JJaHHOe 3HaYeHue Ha 500. Ho /10 aToro BTopoii motox
TaK’Ke IPOYMUTAET 3HaYeHMe 1000. BTopoii MOTOK /10JI3KeH YMEHBIIUTD JaHHOe 3HaYCHHEe
Ha 300. [IepBblii OTOK BBIYMC/ILET 3HaYeHHE 1500 1 3alIMChIBACT €I0 KaK HOBOE 3HAYeHNe
cueta. [Tocse uero BTopoi OTOK BBIYMCJISET 3HAYEHNE 700 1 TOXKE 3aIIUCBIBACT €r0 KaK
HOBOE 3HayeHue cyera. To ecTb MOIYyYNI0Ch He OYeHb XOPOIIO (715 BJIAJIe/IbIEB CYeTa).

JlpyToii prMep — TIPOJIaKa KeTE3HOMOPOKHBIX GIIIETOB U3 PA3HLIX Kace. B aToum ciydae
13 6a3bl JAHHBIX CYUTHIBACTCS MHPOPMAIIHST O HATHYNUN CBOOOIHBIX MECT, 1 Ha OJTHO 13
HUX BBIMHCHIBaeTCs OruteT. MecTo, Ha KOTOpOe TPOIaH OUITET, TOMEUAETCST KAk 3aHATOE.
TToHSITHO, YTO eCITH TOMOGHbIE OTIEPATINH BLITTOTHAIOTCS CPA3y HECKOTLKUMHU TIOTOKAMH,
BO3MOKHBI HETIPUATHOCTH, TOCKOJIBKY Ha OTHO 1 TO JK€ MECTO MOTYT IIPOJIATh HECKOIBKO
GUITETOB. DTO CITYINTCST, €CJTH TTPU BBHITIUCKE GUITETA APYTOTT TOTOK YCIIEET TPOINTATH U3
6asbl IAHHBIX CTaPyo WH(GOPMAIIIIO, B KOTOPOH HE OTPaKeHbI BHOCHMBIE IIPU MOKYIIKE
6usera nsmMeHeHust. [109TOMY MOTOKM CHHXPOHU3BUPYIOT, 4TO JIEAET HEBO3MOKHBIM
CHUTYaITUH, TOXO00HbBIE OTIMCAHHBIM.

Ternepb BepHEMCST K TPOTPAMMHUPOBAHIIO U PACCMOTPHM J[Ba CIIOCOOA CO3/IAHUST CHHXPO-
HU3UPOBAHHOTO KOJIA:

Q CO3laHne CUHXPOHNU3NPOBAHHbIX METO/OB;

O co3maHue CHHXPOHU3UPOBAHHBIX OJIOKOB.
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B 06oux ciydyasx UCHOJB3YeTCs KI0UeBOe CI0BO synchronized. Eciu co3maercst
CUHXPOHM3UPOBAHHBIN METO/I, TO KJII0UeBOe CJIOBO synchronized ykasbiBaeTcsl B €ro
curHatype. IIpu BpI30Be CMHXPOHU3UPOBAHHOTO METO/Ia TOTOKOM JIPyTrHe MOTOKN Ha
3TOM MeTojie HIOKUPYIOTCS — OHU He CMOTYT €0 BBI3BATD, TIOKA PAOOTY ¢ METOIOM He
3aBEPIINUT BBI3BABIINIA €T0 MTOTOK.

MoskHO TaksKe CHHXPOHU3UPOBATH OOBEKT B 610Ke KOMaH 1. [[J1s1 9T0r0 GJI0K BBIIEIAETCS
urypHbIMI CKOOKAMU, TIEPEl KOTOPBIME YKAa3bIBAETCS KIIOUEBOE CJIOBO synchronized,
a B CKOOKAX MOCJIE ATOTO KJIOUYEBOTO CI0BA — CHHXPOHU3UPYEMBbI 06bekT. Ecimn ¢ Takum
06BEKTOM HAUMHAET PabOTATh TOTOK, TO JIJISA IPYTUX TTOTOKOB OOBEKT OY/IET HEAOCTYTICH.
[Tpumep mporpaMMBbl ¢ CHHXPOHU3UPOBAHHBIM METO/IOM TipejzictaBiier B uctunre 10.10.

JinctmHr 10.10. CUHXPOHU3MPOBaHHbI MeToA

// Knacc pna peanusauuu noTtoka:
class MyThread extends Thread{
// KoHcTpykTOp:
MyThread(String name){
super(name);
start();
}
// Kop nnA BbINOJHEHUA B MOTOKe:
public void run(){
// Bbl30B CTAaTU4eCKOro meTopa:
Demo. show();
}
}

// TnaBHblA Knacc:
class Demo{
// CTaTudeckuit meTon:
public synchronized static void show(){
// Tony4eHue CCbUIKM HA MOTOK, B KOTOPOM
// Bbi3biBaeTCA MeTOA4:
Thread t=Thread.currentThread();
// OTobpaxeHue coobweHu :
for(int k=1;k<=3;k++){
System.out.println(t.getName()+" ["+k+"]");
// 3ajepXka B BbIMOJIHEHUU MOTOKA:
try{
Thread.sleep(1000);
¥
catch(InterruptedException e){}
}
¥
// TnaBHbli MeTOA4:
public static void main(String[] args){
// Co3paHve [OYepHUX MOTOKOB:
new MyThread("Alpha");
new MyThread("Bravo");
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PesyanaT BBITTOJTHEHUA TTPOTPAMMbI MOJKET 6bITb TaKUM:

Pe3ynbTaTt BbiNONHEHUS NporpaMMmbl (M3 nuctuHra 10.10)
Alpha [1]
Alpha [2]
Alpha [3]
Bravo [1]
Bravo [2]
Bravo [3]

B paccmarprBaeMoM ipuMepe KJace IJIsT peaTu3aliii ITOToKa My Thread co3zlaeTcst HacJie-
JoBaHueM Kacca Thread. TeKCTOBBIN apryMeHT KOHCTPYKTOPA CTAHOBUTCS HA3BAHUEM
MOTOKA, a KOMAHJIO# start() MOTOK 3amyckaercst (II09TOMY co3/laHue 00beKTa Kiiacca
MyThread o3HayaeT co3/laHue U 3aIyCK 110TOKa). B moTtoke BblosHAeTCSA METOA run(),
B TeJie KOTOPOTO B CBOIO 0UYePe/lb BBI3BIBACTCS CTATHUECKUI METO/ show() U3 TITABHOTO
KJracca Demo.

Crarnyeckuil Meto]; show() onucaH B Kjacce Demo, U B €r0 CUTHAType yKasaHo KJoue-
BOE CJIOBO synchronized (MeTO/I CHHXPOHU3UPOBaHHbI). B Tejie MeTo/1a B 00BEKTHYIO
nepeMeHHyIo t kiacca Thread 3alMCBIBACTCS CCBIJIKA HA TIOTOK, B KOTOPOM BBI3bIBA-
eTcs MeTo/l. Takylo cchliIKy TOJIy4aeM, BbI3BaB U3 Kiacca Thread cTaTUyecKuil MeTO/|
currentThread(). Ilocse aToro 3ammyckaercs onepaTop LuKJIa, B KOTOPOM C UHTEPBAIOM
B OJIHY CEKYH/IY BBITTOTHSIOTCS TPU UTEPAITUIL. 32 KaKIYI0 UTEPAITIIO OTOOPAKAETCST Ha-
3BaHMe MOTOKa (MHCTPYKIUA t. getName()) u HoMep urepaiuu (B KBaJPATHBIX CKOOKAX).

B rmaBmOoM MmeTome mporpamMMbl KOMaHAaMW new MyThread("Alpha") u new
MyThread("Bravo") co3aloTcs Ba aHOHUMHBIX 00beKTa K1acca MyThread. ITo o3Hauaer,
YTO CO3/AI0TCA U 3aIIyCKAIOTCA [[BA IOYEPHUX ITOTOKA, B PE3YJIbTaTe Y€TO U OABIAIOTC
coobniennsa B 001aCTH BBIBOJIA.

YT00bI IOHAT, B 4eM ke 3 (HEKT 0T CAHXPOHU3AINU MeToa show( ), UMeeT CMbIC/I BHE-
CTU MUHMMAJIbHBIE H3MEHEHUsI B KOJ{ — yOPaTh U3 CUTHATYPBI METO/A KITIOUEBOE CJIOBO
synchronized. Koz Meroza Gyer Boirisiaers Tak (KOMMEHTapUU yaJleHbl):

public static void show(){
Thread t=Thread.currentThread();
for(int k=1;k<=3;k++){
System.out.println(t.getName()+" ["+k+"]");
try{
Thread.sleep(1000);

¥
catch(InterruptedException e){}

}
PeSy.TII)TaT BbIIIOJIHEHUA ITPOTPaAMMBbI TEIIEPH 6yaeT BbITVIALETb MHade:

Pe3ynbTaTt BbiNO/IHEHMA NporpamMMmbl (M3 nuctuira 10.10)
Alpha [1]
Bravo [1]
Alpha [2]
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Bravo [2]
Alpha [3]
Bravo [3]

Ecau meton show() He CHHXPOHU3UPOBAH, TO OH BBI3BIBAETCS MMPAKTUYECKU OJIHOBpE-
MEHHO JIByMsI JIOUepHUME MTOTOKaMu. Ko/l MeTo/1a BBITIOJIHSETCS B KAJK/IOM U3 IIOTOKOB.
Co0011eHNs OT KasKAOTO U3 MOTOKOB 0TOOPAKAIOTCS IPAKTUYECKH OQHOBPEMEHHO (HO
0OBIYHO TIEPBBII OTOK 9TO IeJIaeT HEMHOTO ObICTpee). A BOT eCJIi METO CHHXPOHU3H-
POBaH, TO, KaK TOJIBKO €TO BBI3BAJ OJIMH TIOTOK, BTOPOI MTOTOK HE CMOKET BBI3BATH METOJI,
MOKa OH He 3aBEPIIUT BBITOJTHEHUE B IPYToM (y’Ke BbI3BaBileM ero) motoke. [Toatomy
CHAYa/Ia 0TOOPAKAIOTCS BCe COOOIIEHNS OT OZHOTO IIOTOKA, 4 3aTeM HaUHYT 0TOOPaKaThCsI
COOOIIEHNS OT JPYrOro MOTOKA.

CUHXPOHU3UPOBATH MOKHO 1 OTAETbHBIH 610K Kofa (smetunr 10.11).

JinctmHr 10.11. CUHXPOHU3UPOBaHHbI 610K

// Knacc pgna co3gaHua noToka:
class MyThread extends Thread{
// KoHcTpykTop:
MyThread(String name){
super(name);
start();
}
// Kop DnA BbINOJHEHUA B MOTOKe:
public void run(){
// CHMHXPOHU3UPOBAHHbLIN 610K :
synchronized(Demo.nums){
for(int k=0;k<Demo.nums.length;k++){
// 3ajepxka B BbINMOJSIHEHUM MOTOKA:
try{
Thread.sleep(1000);
}

catch(InterruptedException e){}
// OTobpaxeHue coobuweHwui:
System.out.println(

getName()+" ["+Demo.nums[k]+"]"

)

¥
}
// TnaBHblA Knacc:
class Demo{
// CTaTu4eckoe none:
public static int[] nums={1,2,3};
// TnaBHbli MeToOn4:
public static void main(String[] args){
// Co3paHue M 3anyck Ha BbINOJHEHUE MOTOKOB:
new MyThread("Alpha");
new MyThread("Bravo");
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IIporpamma B miane pe3yJIbTaTOB II0XOXa Ha IIPEAbIAYILYIO, HO OpraHu30Bata uHaye.
B rsiaBHOM KJj1acce Demo eCTb cTaTHYecKoe 110JIe nums, SIBJIFIONeecs CChIIKOM Ha 11eJ10-
yycJIeHHbII MaccuB. B riiaBHOM MeTo/ie co3/1aeTcs 1Ba J04epHuX II0TOKa, KOTOPDLIE B IIPO-
Iiecce BBIMOJTHEHUS 0TOOPAKAIOT COOOIIEHNS ¢ HA3BAHUEM COOTBETCTBYIOIIETO MOTOKA
U 3HaYeHMeM dJIeMeHTa U3 MaccuBa nums. To ecTb JiBa II0TOKA UCIIOJIL3YIOT OJIMH MaCCHUB.
[Toroku 3amycKraloTcs o/iuH 3a IpyruM (II0UTH OZIHOBPeMeHHO). B kitacce MyThread, Ha oc-
HOBE KOTOPOT'0 CO3/IAI0TCS TOTOKHU, B MeTO/Ie run () UCIIOJIb30BaH CUHXPOHU3UPOBAHHDII
610k CHHXPOHUBUPYEMBIM OOBEKTOM SIBJISIETCST MACCHB nums. I109TOMY KaK TOJIBKO OIMH
U3 TIOTOKOB TIOJIYYaeT IOCTYTI K MACCUBY, JIJIst IPYTOTO TIOTOKA ATOT PECYPC OIOKUPYETC.
B pesynsrate coobtenus B 06J1aCTH BBIBOJIA OSIBISIOTCS CHAYAIA OT OJHOTO TIOTOKA,
azareM ot pyroro. Harmpumep, pe3yJibrat BbITOJHEHUS IPOTPAMMBI MOJKET OBITH TAKHM:

Pe3ynbTaT BbINOMIHEHMA NporpaMMmbl (M3 nucTuira 10.11)
Alpha [1]
Alpha [2]
Alpha [3]
Bravo [1]
Bravo [2]
Bravo [3]

Ho eciii cMHXpOHU3UPOBAHHbIIT GJI0K He MCII0JIb30BaTh, TO CUTYyalusa usMenutcs. Cka-
JKeM, TIPUMEHUM CJIeLy ol Ko Z7ist MeTo/a run() (KOMMEHTApUH y1aJCHBI ):

public void run(){
for(int k=0;k<Demo.nums.length;k++){

try{
Thread.sleep(1000);

}

catch(InterruptedException e){}
System.out.println(getName()+" ["+Demo.nums[k]+"]");

Barom cJIydae IMOTOKM OAHOBPEMEHHO ITOJIy4YalOT IOCTYIT K MACCUBY nums 1 COO6H.I€HI/IH
OTO6pa>KaIOTCH BIIEPEMEIIKY.

Pe3ynbTaTt BbINO/MIHEHUS NporpamMmbl (M3 nuctuira 10.11)

Alpha [1]
Bravo [1]
Alpha [2]
Bravo [2]
Alpha [3]
Bravo [3]

IToHsATHO, UuTO TTPUMED YUeOHBIN 1 KaTacTPO(MbI B CIydae OTCYTCTBUSI CHHXPOHU3ATMN
noTokoB He Gyer. Ho Ha npakThKe paBUIbHAst OpraHu3aIust paboThl TOTOKOB MOJKET
cTaTh CIOKHOI 3amaueil. Bosiee Toro, paboTa ¢ moTokaMu TpebyeT MpeaebHON aKKypart-
HOCTH ¥ TIPOLyMAHHOCTH B PEATM3AINH aJTOPUTMOB U OOIIUX MOAXO/I0B.
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Pe3oMe

Kaxoe-to 3araJlo4Hoe ABJE€HNE ITPUPO/IbI.

uz m/ ¢ «llpuxnouenus xanumana Bpynezens»

O B JavamoaznepkuBaeTcss MHOTOIIOTOYHOE ITPOTPAMMHUPOBaHMeE, KOT[a HECKOJIBKO Ya-
CTel POTPaMMBbI BBITIOTHSIOTCS OTHOBPEMEHHO.

O TloToku peasn3yioTcst ¢ UCIIOIb30BaHNEM Kaacca Thread n unrepdeiica Runnable.
Jlng cosmanus OTOKa HeOOXOAMMO 00 CO3MaTh MOAKIACC Kaacca Thread, mmu6o
OTHCATh KJIacc, peasn3dyionuii natepdeiic Runnable.

O Ko, KOTOPBIiT JI0JI7KEH BBITIOTHSATHCS B TIOTOKE, OTIMCHIBAETCS B METO/Ie run() KJac-
ca, peanusyioniero uarepdeiic Runnable. Ha ocHose Kiacca cosgaercss oOBbEKT
U CBsI3bIBAETCS ¢ 00BEKTOM Kiacca Thread. [Ijig samycka IOTOKa HEOOXOAMMO U3
o0beKTa Kiracca Thread BbI3BaTh METOZ start ().

QO Tockoibky Kirace Thread peamusyet uHTepdEiic Runnable, TO 00BEKT MOTOKA MOK-
HO €O3/1aTh Ha OCHOBE IIOJIKJIacca Kaacca Thread, IepeorpeiesnB B 9TOM IIOAKIACCe
HYKHBIM 06pasoM Metof run(). JIJisg 3amycka moToka U3 oObeKTa MOAKIacca Bbi-
3BIBACTCA METOZ start(), a B pesKuMe ITOTOKA BBITIOJTHACTCS METOZ run() TOTO Ke
oOBeKTa.

O 3amyck mporpaMMbl O3HAYAeT BBITIOJTHEHUE TJIABHOTO MOTOKA. B TJIaBHOM TIOTOKe
MOPOKIAIOTCS BCE JJ0UEPHUE TTOTOKU. [ JTaBHBIH TOTOK OTOXKIECTBJISIETCS C TIPOTPaAM-
MOM.

O [ng yrpaByieHHUs] MMOTOKAMH HCIIOJNB3YIOTCS CIIEIUATbHBIE BCTPOCHHBIE METOJIbI
(B TOM yHCJIe U cTaTUYECKKE MEeTO/Ibl Kylacca Thread).

O B HEKOTOPBIX CJyUastx, KOT/Ia pasHble MOTOKY 0OPAIaloTCest K OOIIMM pecypcam, He-
06XO/INMO BBITIOJHATH CHHXPOHU3AINIO MTOTOKOB. CHHXPOHU3AIMS TO3BOJISIET Pa3-
TPAaHUYNTD U YHOPSAOUYUTH TOCTYI TMTOTOKOB K pecypcam. MoXHO cO3/1aBaTh CHUH-
XPOHU3UPOBAHHbBIE METO/IbI HJIM CHHXPOHU3UPOBAHHbBIE OJIOKU KOJIA.

@) CI/IHXpOHI/ISI/IpOBaHHblﬁ METO/[ COJIEPKUT B CHUIHAType€ KJIIOYEeBOE€ CJIOBO syn-
chronized. Eciim Takoil MeTO/1 BbI3BaH B TIOTOKE, TO TIOKa METO/] HE 3aBEPUINUT BbI-
To/sTHeHrE, OH HEAOCTYIIEH JIJI BbI30OBa B AIPYTUX ITOTOKaX.

O CuHHXPOHUBMPOBAHHBIN OJIOK TaKsKe TOMeUYaeTcst KJIFOUYEBbIM CTOBOM synchronized.
B kpyrinix ckob6Kax mocse KII0YeBOTO CI0Ba synchronized yKa3bIBaeTcst OOBEKT.
Ecmt 910T 06BEKT yike MCTOMB3YETCST OTHUM TTOTOKOM, TO JIJIST IPYTUX TTOTOKOB 710~
CTYT K 00BEKTY OJIOKUPYETCSL.
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Bunen uyneca rexHukm, HO TaKOTO!

u3 xk/¢p «Mean Bacunvesuu mensem npogpeccuios

B 1001 riase peub noiiger 06 0600uwentbix munax. To 10CTATOYHO MOIHBIN U a(dex-
TUBHBIA MHCTPYMEHT, KOTOPBIH MO3BOJISIET MPOCTO U KPACUBO PEINATH CJIOKHBIE 3a/[a4M.
Mbl 006CcyaAuM CIIOCOOBI UCIOJIB30BaHNs 0O0OIIEHHBIX METO0B, KJIACCOB U UHTEpdeil-
COB, a TAKsKe TTO3HAKOMMMCS C HEKOTOPBIMK MHTep(eHcaMu 1 KIacCaMu JIJIs CO3IaHMST
CTaHAPTHBIX KOLIeKyull (TPYIITbI 00BEKTOB, KOTOPhIE MOKHO 00PadaThIBATH C TIOMOIIIHIO
CITeIaJIbHbBIX MCTOI[OB).

0606w eHHbIe MeToAbl

Bbl elie oTBeTUTE 32 Ballll aHTHOOIIIECTBEHHBIE
OIIBITHI!

u3 /¢ «Mean Bacunvesuu mensem npogpeccuios

ITpexacraBum cebe CIEAYONIYI0 CUTYAITNIO: HEOOXOAMMO OTIHCATH METO, KOTOPBINA OTO-
Opaskaer coepPKIMOe MAcCUBa, TIEPEAHHOTO apryMEHTOM MeToay. UTo 0COOEHHOTO
B Takoii 3azaue? [J1aBHasg ee 0COOEHHOCTb B TOM, 4TO aJrOPUTM, KOTOPBIH IPEACTOUT
peann3oBaTh B METO/Ie, He 3aBUCUT OT THIa MaccuBa. Jpyrumu cioBamu, /1T TEKCTO-
BOTO, CUMBOJIBHOTO WJIU TIEJOUUCICHHOTO MAaCCUBOB KO/ OY/IET OTJIUYATHCS TOJBKO
UICHTU(DUKATOPOM THIIA B OTIMCAHUHT apTyMeHTa MeToa. YTOGB METO/ GBI IOCTATOYHO
YHUBEPCAJIBbHBIM U MOT MCIIOJIb30BATHCSI C MACCHBAMU PAa3HBIX TUTIOB, CJIEYET OMNCATh
HECKOJIBKO OJTHOTUITHBIX Bepcuii MeTosa. Ho ecTh u pyToil mMoaxo, B COOTBETCTBUN
€ KOTOPBIM B OMMCAHUM METO/a TUI He KOHKPETU3NPYeTCs, a YKa3bIBaeTCs B BU/IE T1a-
pamerpa. Takue MeTo/bl HasbIBAIOTCS 0000wennbimu. Tlapamerp, KOTOPBIN 0603HAYAET
TUII JAHHBIX, HasbIBaeTCs 0000uennvim napamempom. IIpu Bbizose MeToga (haKTHUECKIiT
THUII, KOTOPBII HYKHO HUCIIOJIb30BATh BMECTO 0OOOIIEHHOTO IapaMeTpa, OlIpeleisieTcst
Ha OCHOBAHNM THTIA apTyMeHTa MeTO/Ia.
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OnuceiBaercss 0006MIEHHBIA METO/ TPAKTUYECKN TaK JKe, KaK OOBIYHBIA METOJ, HO
nepes UAeHTUPUKATOPOM THUTIA PE3YJIbTaTa METO/Ia B YIJIOBBIX CKOOKAX YKA3bIBACTCS
dhopmasbHOEe 0603HAUeHMe 11t 0000IIEHHOr0 napamMeTpa. ITOT 0000IIEHHBII ITapaMeTp
1 MCTIOJIb3YETCSA B ONMMCAHUK METO/IA B KauecTBe naenTudukaropa tuna. Huske npusenen
1abJI0H OTIUCAHUI 000OIIEHHOTO METO/IA;

<mapameTpbl> TuUN Ha3BaHue (aprymeHTsl){
// KomaHnabl

}

Eciu B MeTO/Ie MCTIOIB3YETCST HECKOJIBKO 000OIEHHBIX TAPAMETPOB, TO B YIJIOBBIX
cKOGKAX OHU TIEPEUNCISIOTCS Yepes 3amsatyio (quctunr 11.1).

JinctuHr 11.1. O606LeHHble cTaTUYecKkue MeToabl

// Knacc:
class MyClass{
// None:
int code;
// KoHcTpykTop:
MyClass(int code){
this.code=code;
¥
// NepeonpepeneHve metopa toString():
public String toString(){
return "MyClass "+code;
}
}

// TnaBHblA Knacc:
class Demo{
// 0606leHHbIn MeToA C OAHWUM O606WeEHHbIM MapamMeTpoM:
static <T> void show(T[] a){
for(int k=0;k<a.length;k++){
System.out.print("|"+a[k]);
}
System.out.println("|");
¥
// O606WeHHbI MeToL C OAHUM 0606WEHHbIM NapameTpoMm:
static <T> String getText(T a,int n){
String res=n+": ";
res+=a;
return res;
}
// 0606WeHHbIi MeTon C ABYMA 0606WEHHbIMM NapameTpamu:
static <T,U> T getArg(T x,T y,U z){
int val=z.toString().length();
if(val%2==0) return x;
else return y;
¥
// TnaBHbll MeTOn4:
public static void main(String[] args){
// MaccuBsbl:
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Integer[] nums={1,3,5,7,9,11,13};
Character[] symbs={'A','B','C"','D"};
String[] txt={"Alpha","Bravo","Charlie"};
// Bbi30B 06061EeHHbIX MeTO40B:
show(nums);
show(symbs);
show(txt);
System.out.println(getText('A',1));
System.out.println(getText("Alpha",2));
System.out.println(getText(100,3));
// Co3paHune obbekTa:
MyClass obj=new MyClass(2090);
// Bbi30B 0606IEeHHbIX MEeTOM0B:
System.out.println(getText(obj,4));
String A=getArg("Alpha","Bravo",obj);
MyClass B=getArg(

new MyClass(300),new MyClass(400),1234
)s
Integer C=getArg(123,321,"Hello");
// OTobpaxeHue pesynbTaTa:
System.out.println("A: "+A);
System.out.println("B: "+B);
System.out.println("C: "+C);

Pesysibratr BbINIOJIHEHUST ITPOIPAMMBI [IPEJICTABIIEH HUKE:

Pe3ynbTaTt BbINONIHEHMSA NporpamMMmbl (M3 ucTurra 11.1)

[1]13]5]7]9]11]|13]
|AlB|C|D]
|Alpha|Bravo|Charlie|
1: A

Alpha

100

MyClass 200

Bravo

MyClass 300

321

N w>pPwnN

B nporpamme (B ee TJIaBHOM KJ1acce) OTTUCHIBAETCSI HECKOJIBKO CTATUYECKUX METOJIOB.
B onucannm mMetoza show() MCIOTb30BaHA MHCTPYKIIUS <T>, 03HAYAIONIAS, YTO Yepe3
T B KoJe MeToia 0603HaYeH HEKOTOPBIA Tull Aanubix. Onucanue apryMeHnTa MeToja
AHAJIOTUYHO ONUCcaHuto Jist Tuiia T[ 1. Takum 06pasoM, apryMeHT MeTo/ia — 9TO MACCHB
¢ 9JIeMeHTaMu HEKOTOPOoro Tuia (0003HaueHHOro Kak T). MeTo/ IipeiHazHaYeH JJIst OTO-
OpakeHusl 3HAUEHUIT 51eMeHTOB MaccrBa. UTo IIPOMCXOAUT IPpU Bhi3oBe MeToza? Hampu-
Mep, B IVIABHOM MeTO/ie OOBSIBIISIOTCS TPU MACCUBA: TIEJIOUMCIEHHBII nums, CHMBOJTbHBII
symbs 1 TEKCTOBBIN txt. 3aTeM MeTOJ1 show () BBI3BIBAETCS C Pa3HBIMU apryMeHTamu. Ecimn
METOJLy aPTYMEHTOM IEPEaeTCss MACCUB nums, TO KO/l METO/IA BBITTOJHSETCS U BMECTO
napameTpa T UCIOJIb3yeTcst Kiaace Integer. Ecaim MeTO/ BHI3BIBAETCS C apTyMEHTOM
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symbs, TO BMeCTO mmapaMeTpa T UCIOJIb3yeTCsd Kaacc Character, a Ipu BBI30BE METOIa
C apryMeHTOM txt BMecTO mmapaMeTrpa T UCIOJIb3YeTCs KIacc String.

noaPOBHOCTHU

Mbl He c/lyyaiiHO BMECTO 6a30BbIX TUMOB MCMOJb30BaIN KacChl-060M104ku Integer
“ Character, a Takxe Knacc String. [lef10 B TOM, YTO B KQUeCTBE 3HaueHuii 451t 0606-
LLIEHHbIX NMapaMETPOB MOrYT MUCMOJb30BaTbCs TOSIbKO CCbTOYHBIE TUMbI (TO ECTb KI1AcChl).

Y Metozia getText () /iBa apryMeHTa: TIEPBBIN OTHOCUTCS K 0606IEHHOMY THTTY T, 8 BTO-
poii apryMeHT — 1eJIourcIeH bl (TuIl int). Pe3ysibraToM MeTo 1 BO3BpaliaeT TEKCTOBOE
3Hauenue. B Tee MeToa popMupyeTCs TEKCTOBASI CTPOKA, KOTOPAsT COCTOUT M3 3HAYEHIIS
BTOPOTO apTyMEHTa, IBOETOUHSI C TPOOETOM ¥ TEKCTOBOTO MPE/ICTABICHUS JIJISI TIEPBOTO
aprymMenTa. JTa CTPOKa BO3BPAIIAETCs KaK Pe3yJbraT MeTo/IA.

noAPOBHOCTH

B Tene meToaa K TEKCTOBOWN CTPOKe MpMbaBnseTcs nepsblid apryMeHT (TUM KOTOpOro
onpeaensieTcst 0606LEeHHbIM NapaMeTpoM T). Mbl He 3HaeM, Kakoi TUM ByZeT UCMosb-
30BaH BMeCTO 0606LUEeHHOro napamMeTpa, HO B 1060M Cilyyae 3T0 6yAeT CCbiNOYHbII
Tun (knacc). nsa cooTBeTcTBYlOWEro obbekTa aBToMaTuyecku 6yaeT Bbi3BaH MeToA
toString(), » pesynbTaT 3TOro MeToAa MCMOosb3yeTcs BMECTo obbekTa B onepauum
(pOpMUpPOBaHWSI TEKCTOBOM CTPOKM.

B riraBHOM MeTO/1e ecTh HECKOJTBKO BApUAHTOB BBI30Ba MeTo/a getText (). IIpu BoImos-
HEHUU UHCTPYKIMK getText('A',1) BMecTo 0600HMIEHHOIO MapamMeTpa UCII0JIb3yeTcst
Tut Character B COOTBETCTBUU C TUTIOM TIEPBOTO apryMeHTa. XoTs (hopMaIbHO TePBBIM
apryMeHTOM yKa3aH JIMTepasl TUIIa char, BBIIOJIHSIETCST aBTOMATHUECKOe TPeobpasoBaHme
K CCBIZIOYHOMY THUITY Character. To jke OTHOCUTCS M K MHCTPYKITNU getText (100, 3), npu
BBIIIOJTHEHIH KOTOPOI [17ist 06001IIeHHOT0 apaMeTpa UCII0JIb3yeTcst 3HaueHue Integer,
o6pasyeMoe B pesyJIbraTe aBTOMaTHYeCKOro rpeodpasoBatus 13 6azosoro Tuma int. Ipu
BBI30BE METO/Ia MHCTPYKINel getText("Alpha",2) BMecTO 006001EHHOTO MTapaMeTpa
UCIIOJIb3YeTCst KJace String (Tul mepBoro aprymenra). Takske cosgaercss 0ObeKT obj
KJacca MyClass, UCTIOJIb3yeMbIll B MHCTPYKINH getText(obj,4). [ToaTomy 3Hauennem
060011eHHOr0 TTapamMeTpa daBjsgercs MyClass. ITpu GopMUpOBaHUU TEKCTOBOU CTPOKU
(pesysbraTa MeToza) st 00beKTa obj BBI3bIBAETCS METO toString(), KOTOPBIH BO3-
BpalllaeT TeKCTOBYIO CTPOKY € Ha3BaHuMeM Kjacca MyClass 1 3HaYeHHeM 200 I10Js1 code
9TOr0 0ObEKTA.

VY cratuueckoro o60061eHHOro MeToza getArg () aBa 06001eHHbIX HapameTpa (0603Ha-
4eHbl Kak T 1 U) 1, COOTBETCTBEHHO, B ONMCAHUY STOI0 METOA UCIIOAb30BaHa NHCTPYK-
s <T,U>. ¥ MeToza Tpu apryMeHTa: IepBble ABa (X U y) OTHOCATCA K 0600MIEHHOMY
THUIy T, a TpeTii z — K 00001enHOMY TUIly U. B KauecTBe pesyJibrata METO/I BO3BPaIlaeT
3HaYeHue, KOTOPOe OTHOCUTCS K 06001meHHoMy TuIly T. TakuM 06pa3oM, THII pe3yibraTa
COBIIA/IA€T C TUIIOM TIePBBIX JIBYX apTyMEHTOB.
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B Tene meTona Tpetuii apryMeHT z ¢ TOMOIIbIO MeTo/a toString() sIBHO TPUBOIUTCS
K TEKCTOBOMY (hOPMAaTy, ¥ U3 9TOTO TEKCTOBOTO 3HAYCHWS BBI3bIBAETCS METO/ length()
(uHCTPYKIUA z.toString().length()). PesysabraT 3anucbiBaeTcs B 1EJ0YNCIEHHYIO
nepeMeHHYIo val. /lasee B yCJI0BHOM oTiepaTope POBepseTCs YCI0BUE val%2==0, 1 ecJu
OHO UCTHUHHO, TO Pe3yJbTaTOM BO3BpalllaeTcsl IepBbIi apryMeHT MeToja. [Ipn joxxHOM
YCJIOBUM Pe3yJIbTaTOM BO3BpallfaeTcsl BTOPO apryMeHT MeTo/Ia.

HA 3AMETKY

Pe3toMe Takoe: ecnn B TEKCTOBOM npeacrtaBneHnn Ana TPpETbEro apryMeHTa MeToaa

x getArg() KOMMYECTBO CUMBOJIOB YETHOE, TO METOA BO3BPALLAET CCbIIKY Ha CBOM nep-
Bblli @pryMeHT. EC/iM KOJIMYECTBO CMMBOJIOB HEUYETHOE, TO BO3BPALLAETCS CCbl/IKa Ha
BTOpPOW apryMeHT.

ITpu BBI30BE METOIa MbI MOKEM IepeaBaTh eMy IPAKTHYECKU JF0ObIE apTYMEHTBI —
IJIaBHOE, YTOOBI THII TIEPBOTO U BTOPOTO apryMEHTOB coBIaiasl. Hampumep, pesyIsraTom
BbIpakeHus getArg("Alpha", "Bravo",obj) aBigerca sHaueHue "Bravo"”, IIOCKOJbKY
B TEKCTOBOM TIPEJCTaBJICHIN JJIsi 00beKkTa obj (3TO TeKCT "MyClass 200") HeueTHoe
KOJIMYecTBO cMMBOJIOB. [TepBhie 1Ba aprymMenTa MeTo/1a OTHOCATCS K K1accy String, To-
ATOMY JIJIs1 0000IIEHHOTO TTapameTpa T UCIOJIb3yeTcst 3HadeHue String. COOTBETCTBEHHO,
B KauecTBe pe3yJsbraTa MeTo/] BO3BpalaeT 3HadeHune kaacca String. Tpertnii aprymeHT
OTHOCUTCH K KJlaccy MyClass, 109TOMY 3HaueHUeM I1apamerpa U aBisercs MyClass.

[Ipu BbIYKCTCHUN BBhIpaskeHUs getArg(new MyClass(300),new MyClass(400),1234)
BO3BPAIA€TCS CChLIKA HAa MEPBBIH aHOHUMHBIN 00BEKT (CO 3HAUECHUEM TIOJIST 300),
IIOCKOJIBKY B TEKCTOBOM IIpeJCTaBjieHnn "1234" yeTHOE KOJIMYECTBO CUMBOJIOB.
B kavecTBe 3HaueHus napameTrpa T HCIOJb3yeTcs Kaacc MyClass, a B KauecTBe Tapa-
MmeTpa U — Kjacc Integer.

3HaveHneM BbIpakeHus getArg(123,321, "Hello") sBJISIETCS YUCJIO 321, TTIOCKOIBKY
B TeKcTe "Hello" HeYeTHOE KOJTMYECTBO CUMBOJIOB. B kKauecTBe mapameTpa T UCIIOJIB3Y-
ercs Kjaacc Integer, a B KauecTBe ImapaMerpa U — Kjacc String.

Kax otmevanocs, snadenst 1715t 0600TIEHHDBIX TAPAMETPOB MPHU BHI30BE METO/IA OTIPEIE-
JISIIOTCS 110 TUILY [Iepe/laHHbIX MeTOY apryMeHToB. BmecTe ¢ TeM cylecTByeT BO3MOXK-
HOCTD OMIPEIETISITH 3HAUeHHe 0O0OTIEHHBIX TTAPAMETPOB B SIBHOM BHjie. B TakoMm ciryvae
B MHCTPYKITIN BBI30Ba 0600IIEHHOTO METO/IA TIEPET IMEHEM METO/Ta B YTIIOBBIX CKOOKAX
YKa3bIBAIOTCS 3HAUCHUS J1JIsT 06001IeHHbBIX TapaMeTpoB (mctutr 11.2).

JinctuHr 11.2. fiBHOe onpeaeneHne Tuna

// Knacc co cTaTuyeckum o06Ob6WEHHbIM MeTOAOoM:
class MyClass{
// 0606leHHbIn MeTona:
static <T> void show(T t){
System.out.println("3HayeHune: "+t);

}
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// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){

MyClass.show(123);
MyClass.<Integer>show(123);
MyClass.show(321.0);
MyClass.<Double>show(321.0);
MyClass.show('A");
MyClass.<Character>show('A");

PeSyJIbTaT BBITIOJIHEHUA ITPOTrPaMMbl TAKOB:

Pe3ynbTaTt BbINO/MIHEHUS NporpaMMbl (M3 McTuHra 11.2)

3Ha4veHue: 123
3Ha4veHune: 123
3Ha4veHue: 321.0
3Ha4veHue: 321.0
3Ha4veHune: A
3Ha4veHue: A

B IIporpamMmme 00BABIAETCS KJIACC MyClass cO cTaTU4EeCKUM O606HI€HH]':>IM METOAO0M
ShOW( ) HpI/I BbI3OBE METO/1a 0T06pa>KaeTc;1 3HAa4YCHHE €ro apryMeHTa. B rimaBHOM MeTO1E
IIporpaMMbl €CTb ITPUMEPDI BbI3OBa METO/Ia C Pa3HbIMU apryMeHTaMU, IPUYEM B O/THUX
CJIydasax 3HauyeHue 1151 O606HI€HHOFO ITapaMe€Tpa HE YKa3bIBa€TCs, a B IPYIUX — YKa3bl-
Ba€TCsd B ABHOM BH/IE. Ha Ppe3yabTaT 3TO HE BJIUACT.

O060061eHHBIN METO/T He 00s13aTEIBHO J0JIKEH OBITh CcTaTUIecKuM. J[pyruMu cJI0BaMHu,
MOJKHO OTHcaTh 0000OIIEHHBII METO/ U B 00bIYHOM Kjtacce (suctunr 11.3).

Jincturr 11.3. Hectatnueckme 0606LieHHble MeToAbI

// OB6bl4HbIA Knacc:
class Alpha{
// Mone:
int code;
// KoHcTpykTop:
Alpha(int code){
this.code=code;
¥
// NepeonpepeneHve metopa toString():
public String toString(){
return "<Alpha "+code+">";
}
¥

// Knacc c o0606leHHbIMU MeToaMu :
class MyClass{

// TekcToBoe none:

String name;

// 0606leHHble MeToabl:
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<T> void set(T obj){
name=obj.toString();

}

<T> T get(T[] objs,char symb){
// VHpeKc cumBona B TekcTe:
int index=name.indexOf(symb);
// YTOYHeHWe 3Ha4YeHuaA WHAeKca:
if(index<@) index=0;
if(index>=objs.length) index=objs.length-1;
// Pe3ynbTaT MeTopa:
return objs[index];

}

// NepeonpepenenHne metoga toString():

public String toString(){
return "{MyClass "+name+"}";

¥

}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHune 06bLEKTOB:
Alpha A=new Alpha(100);
MyClass obj=new MyClass();
// Bbi30oB 06061WEeHHOro mMeToaa:
obj.set(A);
System.out.println(obj);
obj.set(obj);
System.out.println(obj);
obj.set(200);
System.out.println(obj);
obj.set("obbekT");
System.out.println(obj);
// Maccussbl:
Integer[] nums={1,2,3,4,5};
Alpha[] objs=new Alpha[5];
for(int k=0;k<objs.length;k++){
objs[k]=new Alpha((k+1)*10);

}
String[] txt={"oaun","pBa","Tpu","yeTbipe","naTe"};
Character[] symbs={"'A','B','C','D",'E'};
// Bbi3oB 0606lWEeHHOro MeTona:
Integer n=obj.get(nums,'m");
Alpha a=obj.get(objs,'6");
String t=obj.get(txt,'e');
Character s=obj.get(symbs,'T");
// TNpoBepka pe3ynbTaTa:
System.out.println("Integer: "+n);
System.out.println("Alpha: "+a);
System.out.println("String: "+t);
System.out.println("Character: "+s);
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Pesysbrat BbITIOJIHEHUS TTPOTPAMMBbI CJIEIY IO

Pe3ynbTaTt BbINONHEHUS NporpaMmbl (U3 nuctuHra 11.3)

{MyClass <Alpha 100>}

{MyClass {MyClass <Alpha 100>}}
{MyClass 200}

{MyClass obbeKkT}

Integer: 1

Alpha: <Alpha 20>

String: 4eTbipe

Character: E

B nporpaMme onuceiBaeTcst 00BIYHBIN KJaace Alpha ¢ 11eJ0YHMCIEHHBIM 110JIeM code,
KOHCTPYKTOPOM (C OJTHUM apryMeHTOM) U TTepeorpeieIeHHbIM METOZIOM toString().

Kiace MyClass cofepKuUT TEKCTOBOE TI0Jie name. B Kiracce onmcan 060061IeHHbII METO/T
set() ¢ OfHUM aprymMeHTOM 0000IIeHHOTO THIA. B Tesie MeToia KOMaHI0it name=obj .
toString() 1oJi0 name 3HAYEHUEM ITPUCBANBACTCA TEKCTOBOE IIPE/ICTABICHUE IJI 00b-
€KTa obj, ImepelaHHOro apryMeHTOM METO/LY.

Emte opnn 06061eHHbIi MeTO/ get (), omuMcaHHbIil B Ki1acce MyClass, B KauecTBe ap-
TYMEHTOB TI0JIy4aeT MacCHB objs ¢ aieMeHTaMu 06GOBIEHHOTO THIIA U CUMBOJILHOE
3HavyeHue. PeaybraToM MeTo/1 BO3BpalllaeT CChIJIKY Ha aJleMeHT MaccuBa. VHaekc ase-
MEHTa OIpe/iesigeTcs NHAEKCOM CUMBOJIA (BTOPOl apryMeHT) B TEKCTOBOM 3HAYEHUH,
Ha KOTOPOe cChlylaeTcs rnosie name. MIHeKC BBIYUCIISAETCS € TIOMOIIBIO BBIPAKEHUsI name .
index0f(symb). IIpu aToM cienyeT y4ecThb, 4TO €CJiM CUMBOJIA B TEKCTE HET, TO METO[
indexOf () Bo3Bpalaer 3HaueHue -1. Takke MHEKC MOKET BBIXOAUTD 3a MPe/eJbl
MacCHBa, Iepe/laHHOro NEePBbIM apryMeHTOM MeTofy. [IoaToMy ¢ TTOMOIIIbI0 yCIOBHOTO
oliepaTopa Mbl yTOYHsIeM 3HaYeH1e uHeKca. Kpome atoro, B kiacce MyClass riepeotpe-
pesigercs Metoz toString().

B ruiaBHOM MeTojie TpOorpaMMBbl cozaeTcst 00beKT A Kitacca Alpha 1 06beKT obj Kiacca
MyClass. [Tocjie aT0ro 13 00beKTa obj BBI3bIBACTCS METOL set () ¢ PasHBIMU apIyMeHTaMU
(B TOM umcJIe 1 ¢ caMiM 0OBEKTOM obj B KauecTBe aprymenTa). Kax sl pas mposepsiet-
cs1 3HAUEHMeE M0JIst name 00beKTa obj (IyTeM HEesIBHOTO BBI30Ba MeToAa toString () mpu
HOIBITKE HalleyaTaTh 0ObEKT obj).

Kpome 51010, Mbl €0371a€M HECKOJIBKO MACCHBOB M UCIIOJIb3YeM UX IIPU BbI30BE U3 00b-
exrta obj 060011eHHOTO MeToza get ().

O6061EeHHBIM MOKET GBITh HE TOIBKO HECTATHYECKIIT METOJT, HO M KOHCTPYKTOP KJIac-
ca. B TakoM KOHCTPYKTODE B ONMMCAHUU TIepe/l IMEHEM KOHCTPYKTOPA YKa3bIBaeTCs
B YIJIOBBIX CKOOKax o6o3HavyeHue st 00061eHHOTo mapamerpa (W mapaMeTpos,
suctunr 11.4).

JinctmHr 11.4. 06061 eHHbIA KOHCTPYKTOP

// OB6bl4HbIA Knacc:
class Alpha{
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int code;

Alpha(int n){
code=n;

}

public String toString(){
return "<Alpha "+code+">";

}
// Knacc c 0606ueHHbIM KOHCTPYKTOPOM:
class MyClass{
String name;
// O6O06WeHHbI KOHCTPYKTOp:
<T> MyClass(T t){
name=t.toString();

}

// TnaBHbIl Knacc:

class Demo{

public static void main(String[] args){

// Co3pmaHue 0bbeKTOB:
MyClass A=new MyClass(123);
System.out.println(A.name);
MyClass B=new MyClass("Java");
System.out.println(B.name);
MyClass C=new MyClass(new Alpha(300));
System.out.println(C.name);

Huxe ITOKa3aHO, KaK BbITVIAAUT PE3yJIbTaT BbIIIOJTHEHUA IIPOTPAMMBbI:

Pe3ynbTaTt BbINONIHEHUA NporpamMMmbl (M3 McTuHra 11.4)

123
Java
<Alpha 300>

MbI onucbiBaeM 0ObIMHBIA Kaacc Alpha ¢ 11€JJ0YNCIEHHBIM M10JEM, KOHCTPYKTOPOM
U 1epeon pejieJieHHbIM MeToA0M toString (). Eine ogun knacc MyClass UMeeT TEKCTOBOE
1oJie name 1 0600MIEHHBINA KOHCTPYKTOP (€ 0AHIM 00001EHHBIM IIapAMETPOM, KOTOPbIi
obosHaueH Kak T). OG00UICHHBIN mapaMeTp 0OBSBISIETCS B YIJIOBBIX CKOOKAX Tepes
UMeHeM KOHCTpyKTOpa. KoHCTpyKTOpY Kiacca MyClass TepeiaeTest OJIMH apryMeHT
0006menHoro THIA. B Tele KOHCTPYKTOpa U3 5TOTO apryMeHTa BhI3bIBAETCS METO.
toString(), a HOJIyYEeHHBIH B Pe3yJIbTaTe TEKCT 3alChIBAECTCS B II0JIE name.

IMososkuTenbHbI 3(h(HEKT 0T UCITONb30BaHUsT 0000IIIEHHOTO KOHCTPYKTOPA B JaHHOM
cJIydae B TOM, YTO aPTyMEHTOM TaKOMY KOHCTPYKTOPY MOXKHO TlepeZiaBaTh MPAKTUYECKN
Bce yTO yroguo. [loaTBep:kaeHeM TOMY SBJSIOTCS KOMAaH/Ibl, KOTOPBIMHU B TJIABHOM
METO/IEe CO3/aI0TCsA 0OBEKTHI Kilacca MyClass.
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MNeperpy3ka 0606uieHHbIX METOQO0B

— Babyuika, Thl reHmii!
— Her, y MeHs ecTb )KU3HEHHBIH OIIBIT.

us k/¢p <locmos us 6yoyuezo»

OG6o061IIEHHBIE METOIBI, KAK 11 0OBIYHBIE, MOKHO IeperpyskaTh. ITpudem jiist 06001IIEHHBIX
METO/IOB MOJKHO CO3/[aBaTh KaK HECKOJIbKO 0OG0OIIEHHbIX BEPCHil, TaK U 0ObIYHbIE (HE
060011eHHbIE) Bepeun. B kauecTBe puMepa Mbl PACCMOTPUM IIPOIIECC TIEPErPY3KH CTa-
TUYECKOTO METO/IA, XOTSI C HECTATMIECKMMU METOJIAMH MOKHO TTPOJIETAaTh AHATOTHYHBIE
omneparuu (siuctunr 11.5).

Jinctmur 11.5. Meperpy3ka 0606L1eHHbIX METOAOB

class Demo{
// O606lWeHHbIi MeToL C OLHUM NapameTpoM:
static <T> void show(T t){
System.out.println("[1] "+t);
}
// MeToA C TeKCTOBbM apryMeHTOM:
static void show(String s){
System.out.println("[2] TekcT "+s);
¥
// O0606lWeHHbIi MeToL C ABYMA NapameTpamu:
static <T,U> void show(T t,U u){
System.out.println("[3] "+t+" u "+u);
}
// O606lWeHHbIi MeToL C OAHUM MapameTpoM
// v BBYMA aprymeHTamu:
static <T> void show(T t,int n){
System.out.println("[4] "+t+" u 4ucno "+n);
¥
// MeToaA c AByMA apryMmeHTamu (4YMCNO M CUMBON):
static void show(int n,char s){
System.out.println("[5] Yucno "+n+" u cumBon "+s);
}
// TnaBHbl MeTOn:
public static void main(String[] args){
show(100);
show('A");
show("Alpha");
show("Bravo","Charlie");
show('B',200.0);
show("Delta",300);
show (400, 'C');
show(new Character('D"'),new Integer(500));
Demo.<Character,Integer>show('D"',500);
Demo.<Character>show(‘D"',500);
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Pesysbrat BbITIOJIHEHUS TTPOTPAMMBbI TAKOB:

Pe3ynbTaTt BbINO/MIHEHUS NporpaMmbl (U3 nuctuHra 11.5)
[1] 1ee

[1] A

[2] TexkcTt Alpha

[3] Bravo u Charlie

[3] B n 200.0

[4] Delta u 4yucno 300
[5] Yucno 400 u cumson C
[3] D u 500

[3] D u 500

[4] D u 4ucno 500

MBpI onuchIBaeM IsITh BEPCHiT cTaTnyeckoro Metoza show( ). Hexoropslie u3 atux Bepcuit
06001TIeH HbIe, HEKOTOPbIEe — HeT. ECTh BepCuit ¢ O[HUM apTyMEHTOM ¥ C IBYMST apTyMeH-
tamu. B mo6om ciydae, mpu BHI30BE METO/Ia OTOOPAKATOTCS 3HAUEHHUS €T0 apTYMEHTOB.
Jliist ymobeTBa B caMOM Hadajie MeToJI 0TOOpaskaeT CBOM HoMep. B HallleM pacropsikeHnn
HECKOJIBKO BEPCHUIA, B TOM YHUCJIE:

Q Bepcust MeTOZA C OHUM apryMeHTOM 0000IIIEHHOTO THIIA;
O Bepcust METO/IA C OJTHUM TEKCTOBBIM aPTyMEHTOM;

O Bepcust MeTOzIA € ABYMSI apryMeHTaMu 06001IeHHBIX THIIOB;
o

BEpCHs METO/a ¢ ABYMS apryMeHnTaMu (IepBblii — 000OIIEHHOrO THIIA, BTOPOH —
1EJI0YNCIIEHHBIH );

O Bepcust MeTo/Ia C JIBYMsI apryMenTaMu (IIE€PBbIii — CUMBOJIBHOTO TUIIA, BTOPON —
1[EJIOYUCJIEHHOTO TUTIA).

[Ipu BBI3OBE MeTO/Ia €TO BepCcHs OTPeNeIeTCs M0 KOTUYECTBY W TUILY apTyMEHTOB,
nepeaiHbIX MeToy. Ecii TouHOTO COBITaZIeHNs HeT, TO MCII0JIb3yeTCs aBTOMaTHIeCKoe
IpuBe/ieHne TUTIOB (TaM, I7ie OHO J0IycTUMO). Hampumep, mpu BbITOJTHEHUN KOMaH bl
show(100) MeTo/y show() repeiaercst OiMH apryMeHT Tuna int. Takas Bepcust meToja
B IIporpamme He onncana. Ho ecth Bepcust MeTo/1a ¢ OJIHUM apryMeHToOM 0606IIEHHOTO
tuma. [ToaTomMy 3HaveHue THMA int aBroMarnyecku mpeobpasyercst B 00BEKT Kiacca
Integer W BBI3BIBAETCS BEPCHST METO/JA C OJHUM apryMeHTOM 00OOIIEHHOTO THIIA,
[T KOTOPOTO UCTIOJIb3yeTCs 3HaueHne Integer. AHAJIOTUYHO BBITIOJNHAETCS KOMaH/Ia
show('A"), TOIIBKO Temepb THI char Tipeobpasyercst B Character. A BOT P BBITIOJHEHIH
KOMaH/1bl show("Alpha™) Bce IPOUCXOAUT NHAYE. (DOpMaJII)HO 3716Ch TOKe OI0MLIA Obl
BEPCHUS METOJIA C OTHUM apryMeHTOM 0606IIEHHOTO TUIIA, HO Y HAC €CTh U BEPCHsT METO/Ia
C TEKCTOBBIM apryMeHToOM. VIMeHHO OHa U UCITOJIb3YeTCS.

[Ipu BBITOSIHEHNU KOMaHABI show("Bravo","Charlie") 6y/:[eT 3ajieficTBOBaHA BEPCU
METO/[a C IBYMA apryMeHTaMu 06001IeHHBIX TUIIOB (KaxIblii U3 HUX B J]AHHOM CJlydae
6yaeT COOTBETCTBOBATH KJIACCY String). JTa jKe BEPCUST METO/Ia BBI3IBAETCS TIPU BbI-
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TMOJTHEHU M KOMaH bl show( 'B',200.0), HO TOJIbKO B 9TOM CJIydae CHayaJa BLIITOJTHACTCA
npeobpasoBaHue 3HaYeHUI TUIIOB char 1 double B 0ObEKTHI KJ1accoB Character 1 Double
COOTBETCTBEHHO.

Komamza show("Delta", 300) IIOIHOCTBIO, 6€3 BCAKOIO IIpUBe/IeHUS TUIIA, COOTBETCTBY-
€T BEepCUU MeTo/ia C MEPBBIM apryMEHTOM 060011IeHHOTrO THIIA (co 3HaueHureM String)
¥ BTOPBIM apryMeHTOM THUIIA int.

B xomanze show(400, 'C') MeTomy mepefaloTcss apryMeHThI TUTIOB int U char, 1 Takas
BEPCHUS METoJIa B mporpamme omucaHa. Ho BOT eciii GbI MbI 3aXOTEJIN BBI3BATh METO]
show() ¢ IepBbBIM apryMEHTOM TUIIA char ¥ BTOPBIM apryMEeHTOM Tuila int, To mosy-
qrid GbI HEOJHO3HAUYHYIO CUTYAINIO (M, KaK CJCACTBUE, OMMOKY TP KOMITAJISIIII),
TTOCKOJIBKY UMEHHO TaKOW Bepcuu MeToza (C apryMeHTaMu Tuma char u int) B mpo-
rpaMMe HeT. VI TyT BO3MOJKHBI [IBa 9KBUBAJCHTHBIX BapUaHTa: MJIN TPeoOpazoBaTh THI
char B Character 1 HCITOJIb30BATh BEPCHIO METO/IA C TIEPBBIM apIyMEHTOM 00600TIEHHOTO
THUIIA 1 BTOPBIM apryMEHTOM TUTIA int, nin mpeoGpa3oBath B TUII Integer eIle 1 TUIT int
1 BBI3BATh BEPCUIO METO/IA C IBYMST apryMeHTaMu 0000IIeHHOTo ThTa. Takue HeoaHO-
3HAUHBIE CUTYAI[H HHTEPIPETUPYIOTCS KaK OMIMOOUHbIE.

Pemnars mpo6iemMy MOXKHO PasHbIMU criocobamu. B laHHOM cirydae Mbl MOJKeM apryMeH-
TaMU TIepe/iaTh He 3HauYeHust Ha30BbIX TUIIOB, a OOBEKTHI, CO3/IAHHbIE HA OCHOBE COOT-
BeTCTBYIONMX 3HaueHuil. [Ipumepom siBisieTcst komana show(new Character('D'), new
Integer(500)), IpU BLITTOJTHEHUN KOTOPOU BBI3BIBAETCS METOJI C IByMS apryMeHTaMu
060061mennoro tumna (co sHaveHaMu Character u Integer). Eme oqun Bapuanr — sBHO
yKazaTh BepCUio 0000IIEHHOTO METO/IA.

B xomansie Demo. <Character, Integer>show('D"',500) MbI yKa3aJH, UTO CJIEIYET UCTIOJb-
30BaTh BEPCHIO 0O0BIEHHOTO CTATHYECKOTO MeTO/Ia show( ) 13 Kiacca Demo O 3HAUEHN-
sIMU 0600TIIEHHBIX TTapaMeTpoB Character 1 Integer. B cOOTBETCTBIM ¢ HHCTPYKITHETT
Demo.<Character>show('D"',500) HCIOJIb3yeTCsT Bepcust 0600MIEHHOTO CTATUYECKOTO
MeTo/a show () U3 Kiacca Demo co 3HaYeHEM 0600TIEHHOTO TapaMeTpa Character (BTO-
pO¥ apryMeHT OTHOCHUTCS K TUITY int).

0606LeHHbIe KJ1acChbl

Anbdy llentaBpa 3uaentsb? TamolHme Mbl.

us x/¢p «locmos us 6yoywezo»

Mo3HO co3/iaBaTh He TOJbKO 0000IIEHHbIE METO/IbI, HO U 0000wwennbie Kiaccot. B 0606-
IEHHOM KJIacCe THII JaHHBIX ABJAETCA TapaMeTpoM. B onmcannu 06061menHoro kiacca
Ha3BaHMs /151 0600IIEHHBIX MAPaMETPOB OOBSIBJISAIOTCS B YIJIOBBIX CKOOKaX Cpasy Mmoc/e
MMeHU KJacca. B Tesie Kmacca 911 mapaMeTphl HCIOMIb3YIOTCS KaK MACHTU(DUKATOPHI THITA.
[Tabmon onucannss 0606IEHHOTO KJIAacca BBITISANT CIEAYIONIM 00pasoM:
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class uma<napameTpbli>{
// OnucaHue knacca

}

ITpu cosmanum 06beKTa Ha OCHOBE 0OOOIIEHHOTO KJIacca 3HAUEHMSI JIJIsT 0000IIEHHBIX
ITapaMeTPOB YKa3bIBAIOTCS B YIJIOBBIX CKOOKAX MOCJIE UMEHU KJacca. ITO JeJIaeTcst
B MHCTPYKIUU OOBIBJACHUSA OOBEKTHON TIepeMeHHoi. JonmyckaeTcs ykasarh 3HaYCHUsT
JUUISE TTADAMETPOB €lIle ¥ HETIOCPEICTBEHHO B MHCTPYKITMU CO3/IaHUsT OOBEKTA:

Knacc<3HayeHua> nepemeHHas=new Knacc<3HayeHua>(aprymeHTsl);

Ho M0:xHO cOKOHOMUTD Ha IIPOrpaMMHOM KO/I€ 1 B KOMaH/I€ CO3/IaHUs 00beKTa 3HAYECHUS
LI O606IH€HHI)IX IIapaMeTpOB HE YKa3bIBaTh, IIPU 9TOM ITOCJI€ UMEHU KJlaCCa BCE paBHO
AOJIZKHBI IPUCYTCTBOBATD IIyCTbIE YTJIOBbIE CKOOKIU:

Knacc<3HayeHuna> nepemeHHas=new Knacc<>(aprymeHTsbl);

ITpumep, B KOTOPOM UCTIOJIB3YIOTCS 000OIIEHHBIE KJIACCHI, TIPEACTaBIeH B iucTuHre 11.6.

JinctuHr 11.6. 3HakoMCTBO € 0606LEHHbIMU KJ1TacCaMU

// O606WeHHbI KNacc C OAHUM MapameTpoMm:
class Alpha<T>{

// Tone o6obweHHOro Tuna:

T value;

// KoHcTpykTop:

Alpha(T val){

value=val;

¥

// MeTogn:

void show(){

System.out.println("<Alpha "+value+">");

}
¥
// 0606leHHbIn KNacc C ABYMA NapameTpamu:
class Bravo<T,U>{

// Nona o6obueHHoro Tuna:

T first;

U second;

// KoHcTpyKTOp:

Bravo(T a,U b){

first=a;
second=b;
¥
// MeTogn:

void show(){
System.out.println("<Bravo "+first+

+second+">");

}
¥
// TnaBHbIn Knacc:
class Demo{
public static void main(String[] args){
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// Co3paHne 06bLEKTOB Ha OCHOBe

// 0606leHHbIX KnaccoB:

Alpha<Integer> Al=new Alpha<Integer>(123);
Alpha<String> A2=new Alpha<>("Green");
Bravo<Integer,String> B1;

Bl=new Bravo<Integer,String>(321,"Blue");
Bravo<Character,Character> B2=new Bravo<>('B','C');
// TMpoBepka pe3ynbTaTa:

Al.show();

A2.show();

B1l.show();

B2.show();

B pe3yabTaTe BbIIIOJTHEHUA ITPOTrPAMMBbI TTOJIyYaeM CJIEYIOIIee:

Pe3ynbTaTt BbINOMHEHUS NporpaMmbl (M3 nuctuHra 11.6)

<Alpha 123>
<Alpha Green>
<Bravo 321|Blue>
<Bravo B|C>

MBI OnUCHIBaeM JIBa MOX0KUX 0000OIEHHBIX KIacca — Alpha u Bravo. B kiacce Alpha
omH 06001eH b TapaMeTp (06o3HaYeH Kak T). Y Kjacca ogHO moJie value 0600-
1eHHoro Tuma. B kiacce ecTb KOHCTPYKTOP (€ OIHUM apryMeHTOM 0000IIEHHOTO THUTIA,
KOTOPBIN OIpe/IesisieT 3HaueHue moJist value), a Takxke MeTo/ show() 6e3 aprymMeHTos,
KOTOPBIM OTOOPAKAETCsI 3HAUEHUE MOJIsT value.

B ksacce Bravo nmerorcest sisa 06001eHHBIX TapaMeTpa (0603HaYeHbl Kak T u U). Y kiacca
JBa MoJist 0606IIEHHOTO TUTIA, KOHCTPYKTOP € IBYMsI apTyMeHTaMu 06001IEHHOTO TUTTA
1 MeTo/I show( ), KOTOPBIM OTOOPAKAIOTCS 3HAUEHUST TIOJIET.

B riiaBHOM MeTO/Ie IPOrPaMMBI CO3/IAI0TCST OOBEKTBI TAHHBIX KJIACCOB: OOBSIBIISETCS
00BEKTHAST TIEPEMEHHAST M CO3/IAETCSI COOTBETCTBYIONHNI 00beKT. Bee 910 m0X0%Ke Ha
co3/IaHIe 0OBEKTOB Ha OCHOBE OOBIYHBIX K1acCoB. IIpaB/ia, IMEIOTCst 1 HEKOTOPBIE 0CO-
Gernroctu (sictunr 11.7).

JinctuHr 11.7. Oco6eHHOCTM 06061 EeHHbIX K/1aCcCoB

// 0606uWeHHbIn Knacc:
class MyClass<T>{
// None o6obueHHOro THUNa:
T value;
// MeTon:
void show(){
System.out.println("BbeinonHaeTca nposepka");
System.out.println("3HavyeHune nons: "+value);
System.out.println("Tun nonsa: "+
value.getClass().getSimpleName());
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}

// TnaBHbi Knacc:
class Demo{
public static void main(String[] args){

// Co3paHue obbekTa:
MyClass<Integer> A=new MyClass<>();
MyClass B=A;
// BbinonHeHue onepauuii:
A.value=100;

.show();

.show();

.value++;

.show();

.value="310 TekcT!";

.show();

.show();

> W w> > w>

Pesysbrat BbITIOJIHEHNS TTPOTPAMMBI CJIEIY IO

Pe3ynbTaTt BbINO/NHEHUS NporpaMmbl (M3 nucTuHra 11.7)

BbinonHAeTCA npoBepka
3Ha4veHue nonAa: 100

Tun nona: Integer
BbinonHAeTCA npoBepka
3Ha4veHue nonAa: 100

Tun nona: Integer
BbinonHAeTCA npoBepka
3Ha4veHue nona: 101

Tun nona: Integer
BbinonHAeTCA npoBepka
3Ha4veHue nonda: I3To TekcT!
Tun nona: String
BbinonHAeTCA npoBepka
3Ha4veHue nonda: I3To TekcT!
Tun nona: String

3mech omucan 06001IeHHbIH Kiace MyClass ¢ 06001eHHbIM TTapamMeTpoM T. B kitacce ectb
noJjie value 06001menHoro tuna. Takxke nMeercss MeTo show(), IIPU BbI30BE KOTOPOIO
orobpaskaeTcst 3HaYeHUe [0JIs1 U HazBaHKe Kacca 00beKTa, Ha KOTOPbII CChLIAeTCs 110J1e
value. B mocsiestHeM cirydae MbI BbI3bIBaeM yepes moJie value Metos getClass (), a3areM
13 TTOJIyYeHHOTO BBIPAKEHUsI BBI3bIBaeTCsl MeTo getSimpleName() (BCS MHCTPYKIINS
BBITJISAINT Kak value.getClass().getSimpleName()).

noaPOBHOCTH

MeToa getClass() B kayecTBe pe3ynbTaTa BO3BpaLlaeT CCbUIKY Ha 06beKkT Knac-
ca Class. OH cogepxuT MHbOpMaumMo 0 knacce 06bekTa, M3 KOTOPOro Bbi3biBas-
cs MeToa. Y obbekTa, KOTOPbIM BO3BpallaeTcss MeToAoM getClass(), eCTb MeToj
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getSimpleName (), BO3BPALLAIOLLIMIA TEKCTOBOE 3HAUEHME C Ha3BaHMEM KJlacca. [oaTomy
pe3ynbTaToM BblpaXKeHusi value.getClass().getSimpleName () ABNSETCA Ha3BaHWe
knacca o6bekTa, Ha KOTOPbIV CCbIIAETCS NepeMeHHas value.

B rnaBHoM MeToze mporpaMMbl KOMaHIoN MyClass<Integer> A=new MyClass<>() Ha
0CHOBe 0600OIIEHHOr0 Kacca MyClass co3maercs 0ObeKT A, IPUYEM BMECTO 0O0OLUIEHHOTO
rapameTpa UcroJb3yercs kiaacc Integer. Iloatomy oo value o6beKTa A MOKHO pu-
CBOMTD IIEJIOYUCJIEHHOE 3HaUYeHUEe, KaK, HalIpUMeD, 3TO JIeJaeTCA KOMaH/I0H A.value=100.
Kpowme Toro, BbimosiHsAeTcss KoMaH/ia MyClass B=A, KOTOPOIi TepeMeHHOIi B B KauecTBe
3HAYEeHUsI IPUCBAUBAETCS CChLIKA HA TOT e 00bEKT, Ha KOTOPBIN CChIJIAETCS IIepeMeH-
Hast A. OcoGeHHOCTh KOMaH/Ibl B TOM, UTO KJ1acc MyClass (ompejiesisger TUII IEpeEMEHHOI B)
ykaszan 6e3 crerduKanuy 3Ha9eHns 171 06001mentoro napamerpa. I ato 6yer uMersb
TOCJIEJICTBUA.

Takum 06pasoM, mepeMeHHbIe A 1 B CChLIAIOTCS HA OJMH U TOT e 00beKT. BhI3biBast
MeTOT show() yepe3 Kax/1ylo U3 3TUX IMePEMEHHBIX, TOJTy9aeM OKUaeMbIi Pe3yJIbTaT
(xomanbl A.show() u B.show()). Komannoii A.value++ 3HaueHMe T0JI value yBeIu-
YUBAETCS HA €TUHUILY.

HA 3AMETKY

CTOUT OTMETUTb, YTO Yepes NepeMeHHyYI0 B Mbl OrnepaLuio, aHanormyHyto A.value++,
npoaenatb He CMOru 6bl.

CropriprsoM, ckopee Beero, Gy/ieT KoMaH/ia B. value="3To TekcT!", KOTOpast TPUCBaUBAECT
oJTio value TekcToBOe 3HaueHme. [[poBepka pe3ysibrara ¢ moMonibio KoMaH/ B. show()
7 A.show() TTOATBEPSKIAET, YTO B TIOJIE 3aMICAHO TEKCTOBOE 3HaUeHWe (ToYHee, TToJie
value COJIEP’KUT CCHIIKY HA TEKCT).

HA 3AMETKY

Ecnuv Mbl TeNepb NomnbITaeMcst BbINOHUTDL KOMaHAY A.value++, TO Ha 3Tarne BbIMOHEHWS
nporpamMMbl Mpou30MAeT oLumbKa.

Cieryet Takske yuecTh 0COOEHHOCTH CO3/IaHust 0600IIEHHbBIX KIaccoB. B Java ucrosib-
3yETCsI TAK Ha3bIBAEMBIN MEXaHU3M crnupanust munog. CyTh €ro B TOM, YTO WH(HOPMAIH
0 3HAUEHUN 0OOOTIEHHBIX TTAPAMETPOB, UCITOJIB3YEMBIX ITPH CO3AHUN 0OBEKTA, B CAMOM
00beKTe HEM3BECTHA., DTa MH(MOPMAIIHS COAEPKUTCS B IEPEMEHHOMN, KOTOPAast CChLIAETCSE
Ha 00beKT. [TepeMeHHast A, THIT KOTOPOH yKa3aH Kak MyClass<Integer>, 3HAeT, 4YTO OOBEKT,
Ha KOTOPBII OHa CCBLIIAETCST, COMEPIKUT TIETIOUHCTIeHHOe TToJte value. TTpu gocTyte K 00b-
€KTY Yepe3 TIEPEMEHHY 0 A 3HAUEHUE, Ha KOTOPOE CChLIIAETCS TI0JIe value, 06pabaThiBaeTCst
Kak 1esioe uncsio. IlepeMeHHast B 00bSIBIISIIIACH KAK OTHOCSIIIASICS K Kraccy MyClass, 6e3
yKazaHus 3HaueHust 0000IIeHHOTO apamerpa. [lepeMeHHast B HUYETO He 3HAET O THIIE
moJist value (HO 3HaeT, 4TO Takoe 1oJje cyniecTByet). [lepemerHas B nHteprpeTupyet
noJie value Kak OTHOCSIIeecs K Kaaccy Object (ITOCKOIbKY TepeMeHHast Kiracca Object
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MOJKET CChLIAThCS Ha Jiroboe 3HaueHue). Uepes mepeMeHHY0 B yaaaoCh MPUCBOUTH
TOJTI0 value CCBIIKY Ha TEKCTOBOE 3HAYeHUe. A MOCKOIBKY B 00BEKTE, B KOTOPOM CO-
OEPIKUTCA TTOJIE value, I/IH(I)OpMaLII/IH O TUIIE TIOJIA OTCYTCTBYET, TO TaKasad MaHUITYJIATINA
npoxoaut. [Ipu aToM mepeMeHHas A TPOOKAET UHTEPIIPETUPOBATH TT0JIe value Kak
I[eJIOUHCJICHHOE.

noaPOBHOCTHU

CTomnT 0c060 MoAYEpKHYTb, YTO Mosie value B /IIOGOM Cllyyae HE COAEPXKUT 3HAUEHME
(4MCNO UM TEKCT), @ CCINAETCS Ha HEro. 3Ha4YeHWeM 3TOro MNosist ABNSETCS aapec 06b-
ekTa. CHayana 3To 06BbEKT knacca Integer, a 3aTeM 06bekT knacca String. MeToa
getClass() BO3BpALLAET 06BEKT, KOTOPbIN COAEPXUT UHGOPMALIMIO O TUMNE He Nons
value, @ 06bEKTA, HA KOTOPbIN 3TO NOSE CChbiNaeTcs.

B u3BeCcTHOM CMBICJIE BCE TO BBILVIAAUT 9K30THYHO, HO UMeeT BayKHble IIOCIeCTBU,
0 KOTOPBIX HEOOXOANMO 3HaTh. Hampumep, Mbl He MOKeM B 0000IIEHHOM KJIACCE CO3IaTh
00BEKT 000OMIEHHOrO TUIIA UIN CO3aTh MAaCCUB U3 3JIEMEHTOB 0O0OIIEHHOrO TUIIA.
V1 OTKPOBEHHO FOBOPSL, 5TO CEPHE3HO OrPAHUYUBAET BO3MOKHOCTH 110 UCIIOIb30BAHIIO
0600IIEHHBIX TUIIOB.

06061 eHHbIe nHTepgenchl

OH 171071 TEHETHYECKOH OIMNOKH.

u3 K/ <locmos us 6yoyuiezo»

O6061EeHHBIMU MOTYT OBITH HE TOJILKO KJIACCHI U METO/IbI, HO U uHTepdeiicnr. [Tpuuem
Ha OCHOBE 0000uent0z0 unmepgeiica MOKHO CO3aBaTh Kak OObIYHBIE KJIACChI, TAK
u 0606mennbie (yactunr 11.8).

JinctmHr 11.8. 0606w eHHbI nHTepdeinc

// 0606lWeHHbIn MHTepdeic:

interface MyInterface<T>{
void show(T t);

¥

// 0606uWeHHbIn Knacc:

class Alpha<T,U> implements MyInterface<T>{
U value;
public void show(T t){

System.out.println(t+": "+value);

¥

}

// OB6bl4HbIA Knacc:
class Bravo implements MyInterface<String>{



O606LLEHHbIE KacChl M HacneaoBaHue 401

public void show(String t){
System.out.println("TekcT: "+t);

}
}

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
Alpha<Character,String> A=new Alpha<>();
A.value="Alpha";
A.show('A");
Bravo B=new Bravo();
B.show("Bravo");

PeSyJIbTaT BBITIOJIHEHUA ITPOTrPaMMbl TAKOB:

Pe3ynbTaT BbINO/MIHEHUS NporpaMMbl (M3 nuctuHra 11.8)

A: Alpha
TekcT: Bravo

Kax Bunum, umeercsa o6o0mennbiii untepdeiic MyInterface ¢ 0000IIEHHBIM IIapaMe-
TpoM T. B urrepdeiice 06bsiBiier MeTo show() ¢ apryMmeHToM 00001IeHHOrO THIIA. DTOT
unTepdeiic peanusyercs B Kjaaccax Alpha u Bravo. Kitace Alpha siBiisiercst 0000611 HHBIM
¢ nByMst napamerpamu — T u U. MaTepdeiic MyInterface peajiusyercs ¢ mapaMeTpoM T.
B xiacce ectb mosie value 06061ieHHOT0 THIa U. MeTtos show() mosydaer B KauecTBe
aprymeHnTa sHayeHue 06001enHoro ruma T. MeToz pu BbI30Be 0ToOpaskaer coodiieHue,
KOTOPOE COZIEPKUT TEKCTOBOE IPEJICTABJIEHIE [IJisI apTyMEHTa METO/a U TI0Jist value.

Knacc Bravo cosmaetcs peanusaiiieil mnrepgeiica MyInterface co 3HaueHneM String
11st 00061eHHOro apameTpa. MeToj show() ¢ TEKCTOBBIM apryMeHTOM OIIpe/ieJieH Tak,
4TO OTOOPAKaeTCst COOOIEHNE CO 3HAUEHIEM apI'yMeHTa.

B ryiaBHOM MeTO/Ie TIPOrPaMMbI Ha OCHOBE KJIacCOB Alpha 1 Bravo cO3/1af0Tcst 00bEKTHI,
13 KOTOPBIX BbI3bIBaeTCst MeToA show(). TlocsiecTBrst THX Ollepaiuii JOJKHBI ObITh
MOHSITHBI YNTATEJIIO.

0606LeHHbIe KJ1aCcCbl U HacnegoBaHMe

[Tpusemiiernast Tol CyOCTAHITHSL.

us k/¢p <locmos us 6yoywezo»

O6o6ImenHbIe KIacChl MOTYT MCIONB30BAThCA B Hacae0BaHun. Kak n B ciayuae ¢ nn-
tepdeiicaMn, Ha 0CHOBE 0600TMIEHHOTO KJIacca MOKHO CO31aBaTh Kak OOBIYHbI, TaK
n 060061meHHbIi kinace (muctunr 11.9).
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JinctuHr 11.9. 06061 eHHbIe KJ1acCbl U HaceaoBaHue

// 0606LWeHHbI cynepknacc:
class MyClass<T,U>{

// Monsa:

T value;

U code;

// MeTopbi:

void set(T a,U b){
value=a;
code=b;

¥

void show(){
System.out.println("[1] "+value);
System.out.println("[2] "+code);
}
¥

// 0606leHHbIN nofknacc:
class Alpha<T> extends MyClass<T,String>{}
// OB6blMHbIA MoaKnacc:
class Bravo extends MyClass<Character,Integer>{}
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
MyClass<String,Character> obj=new MyClass<>();
obj.set("MyClass",'D");
obj.show();
Alpha<Double> A=new Alpha<>();
A.set(123.0,"Alpha");
A.show();
Bravo B=new Bravo();
B.set('B',321);
B.show();

Huxe IIOKa3aHO, KaK BbITVIAAUT PE3YyJIbTaT BbIIIOJTHEHUWA IIPOTPAMMBbI:

Pe3ynbTaT BbINO/MIHEHUS NpOrpaMmbl (U3 nucTuHra 11.9)
[1] MyClass

[2] D

[1] 123.0

[2] Alpha

(1] B

[2] 321

31ech omrcan 00001eHHbII Kaace MyClass ¢ AByMs 000OLIEHHBIMY IIapaMeTpaMu —
T u U. Y KJjlacca ecTb [iBa II0JISI 06o6meHHb1X TUIIOB, MeTO/ set (), Hpe/:[HaSHaquHbﬁ/’I
JUIS TIPUCBavBaHUs 3HAUEHUI TI0JISIM, a TakKe MeToJ| show() 6e3 apryMeHTOB, IIpu
BBI30BE KOTOPOI0 0TOOpakaroTcs 3HaueHus (TEKCTOBbIE IIPEACTABICHK) IS 0JIei
00DbeKTA.
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JBa noakmnacca (Alpha 1 Bravo) co3aioTcst Ha 0OCHOBe 0000IIeHHOro Kiacca MyClass.
Kinacc Alpha Hacsenyer Kaace MyClass co 3Ha4eHHeM String jiJist BTOporo 06001eHHOro
napamerpa. Takum 06pasom, kjiacc Alpha sBjisiercst 00001IEHHBIM € OZHUM 0600IEHHbIM
napamerpoM. Kiacc Bravo Hacenyer kiacc MyClass co 3Hauenusimu Character u Integer
11t 0000IIEHHBIX TAPAMETPOB, TO €CTh SABJIsgeTcs 0ObYHbIM (He 06001eHHbIM). Huka-
KUX JIONOJHUTEIBHBIX [TOJIEN NI METOLOB B Kjaaccax Alpha 1 Bravo He 0ObsB/ISETCS,
HO9TOMY Y 000UX KJIACCOB IIYCTOE TEJIO.

B riiaBHOM MeToj1€e IIPOrpaMMbl Ha OCHOBE KaKJ0T'0 U3 KJIACCOB CO34AI0TCsT OObEKTHI 1 U3
9TUX 0OBEKTOB BBI3BIBAIOTCS METO/BI set () 1 show().

OrpaHuyeHus Ha 0606LeHHbIe NnapaMeTpbl

Yro eii Haz1o, 51 TeGE IOTOM CKaKY.

u3 x/¢ «bpunrrtuanmosas pyxas

B HEKOTOPBIX ciIydasix HeOOXOAUMO YKa3aTh, 4TO 3HaueHreM 0000IEeHHOro IapaMeTpa
MO3KeT ObITh He J1000ii Kilace, a TOIbKO HoAKaace (IIPAMOI WU Yepes 1eHoYKy Hacjie-
JIOBaHMsl ) OIPeeJIEHHOTO cyliepkiacca. B Takom ciydae npu 00bsBiieHny 00001eHHOTO
mapaMerpa Mmocje ero Ha3BaHWsl YKa3bIBAeTCs KJIIOUEBOe CJIOBO extends W Ha3BaHue
cynepriacca (quctunr 11.10).

Jincturr 11.10. OrpaHnuyeHme Ha 06061 eHHble NnapaMeTpbl

// OB6bl4Hble Knacchl:
class Alpha{
String name;
Alpha(String n){
name=n;
}
void show(){
System.out.println("[1] "+name);
}
¥

class Bravo extends Alpha{
Bravo(String n){
super(n);
¥
void show(){
System.out.println("[2] "+name);
¥
}
class Charlie extends Bravo{
Charlie(String n){
super(n);
}
void show(){
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System.out.println("[3] "+name);

}
}

// 0606leHHble Knacchbl:
class First<T extends U,U>{

T code;

U value;

void set(T a,U b){
code=a;
value=b;

)

U get(boolean t){
if(t) return code;
else return value;

¥

}

class Second<T extends Alpha>{
T obj;
Second(T t){
obj=t;
¥
void display(){
obj.show();
¥
}

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
First<Bravo,Alpha> A=new First<>();
A.set(new Bravo("Bravo"),new Alpha("Alpha"));
A.get(false).show();
A.get(true).show();
Second<Charlie> B=new Second<>(
new Charlie("Charlie")

)s
B.display();

PeSyJIbTaT BBITTIOJTHEHWA ITPOTPAaMMBI IIPEACTAaBJICH HUKE:

Pe3ynbTaTt BbINONIHEHUS NpOorpamMmbl (M3 nucTuHra 11.10)

[1] Alpha
[2] Bravo
[3] Charlie

3J1eCh, BO-TIEPBBIX, MBI CO3/[a€M IEMIOUKY HACJIEI0BAHNST, B KOTOPYIO BXO/SAT OObIUHbBIE (HE
00600611eHHbIe) Knacchbl Alpha, Bravo 1 Charlie. Y kiacca Alpha eCTbh TEKCTOBOE I10JI€ hame,
KOHCTPYKTOP C OJHUM TEKCTOBBIM apTyMEHTOM U METOM show( ), KOTOPBIN TTPU BBI3OBE
orobpazaer TekcT "[1] " u HasBaHMe 10JIA name. B Kiacce Bravo MeToz show() 1epe-
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OIPEJIENISIETCSI TAK, YTO OH OTOOpaskaeT TeKeT "[2] " u 3HaueHue moJist name, B kiacce
Charlie MeToz show() oToGpaskaer Teket "[3] " 1 3HauYeHue 1o/t name. TakuM o6paszoMm,
110 pe3yJbraTy Bbl30Ba MeTo[a show() JIErKO OIPELEJUTh KJIACC, B KOTOPOM OIIMCaHa
COOTBETCTBYIOIIAsd BEpCUA METO/A.

Bo-BTOpBIX, MBI cO3/aeM ABa 0000IIEHHBIX MeTOAA. B Ka0M 13 HIX MCIOJb3yeTCsI
orpanmndenue 1 000061eHHoro napamerpa. B kiacce First 06001eHHbIe HapaMeTPhl
00BABISIOTCS UHCTPYKIMEN <T extends U,U>. OHa o3HayuaeT, 4T0 y 0000IIEHHOTO
Kjacca aBa napaMerpa (T u U), IpuveM MePBbI mapaMeTp T SIBJSIETCS TTOJKIACCOM
(HanpsIMyTo MJIK Yepes [EeNouKy HacJAeJ0BaHusT) BTOPOTO mmapaMmerpa U. Y Kjacca iBa
noJis 06061enHoro Tuia (code u value). MeTox set() npeaHasHadeH AJst HPUCBAU-
BaHWs 3HaYeHni nosisim. Erte y kiracca ectb MeTo[[ get () ¢ JTOTMUECKUM apryMeHTOM.
3ajekaapupoBaHo, YTO Pe3yJabTaToOM METO[ BO3BpalllaeT 3HaueHue 0000IeHHOTO
tuma U. Ho o ¢akty ecau aprymeHT paBeH false, TO METO/ BO3BPAIIAET CCHIJIKY Ha
noJie value tumna U. Ecain ke apryMeHT paBeH true, TO METO/I BO3BPAIIAET CCHIIKY Ha
noJie code tuma T. OIHAKO MTOCKOJIBKY T SIBJISIETCS TIOJKJIACCOM U, TO TIpe/iJiaraeMblit
BapUaHT JeiicTBUI gomycTM (IlepeMeHHast CyNepKIacca MOKeT CChLIAThCs Ha 0ObeKT
MOJIKJIacca).

noaAPOBHOCTH

PaHee oTMeYanock, 4To B 0606LLEHHOM Krlacce Mbl HE MOXEM CO34aTb 06BEKT Ha OCHOBe
0606wweHHoro TMna. Metoaom set () NpPMCBaMBaOTCS 3HaYEHNs NonsiM code U value
0606L1eHHoro Tvna. Ho 06bekTbl 0606LLEHHOrO TUMNA B A@HHOM CJly4ae He CO34atoTCs.
OHM JoMmKkHbI 6bITb CO3AaHbI BHE 0606LLeHHOro Knacca, a apryMeHTamMm Metogy set()
nepeaatoTcs TONMbKO CCbIIKM Ha 3T 06beKTbl (M 3aTeM 3TW CCbIIKM MpUCBanBatoTCS
B KayecTBe 3HauyeHui nonsam code u value).

B kiacce Second — o/t 06001IeHHBIIT TapaMeTp T, 00bsIBJICHHBII € TOMOIIIBIO HHCTPYK-
1uu <T extends Alpha>. OHa 03HaYaeT, YTO BMECTO [apaMeTpa MOKeT ObITh UCIIOIb30BAH
KJIACC, KOTOPBIN SIBJISETCS IOAKAACCOM Kjacca Alpha (TO €CThb 9TO MOKET ObITh KJIacce
Alpha, Bravo i Charlie). B kmacce ectb 1oJie obj 00061I€HHOTO THIIA, KOHCTPYKTOP
C OTHUM apryMeHToM (OTIpefiesisieT 3HaueHue 1MoJst) 1 MeTo/ display(), Ipu BbI3OBe
KOTOPOTO BBI3bIBAeTCSI MeTO/l show () M3 MOJIsT obj. 3/1eCh yUTEHO, YTO TUI T ABJSIETCS
HOZIKJIACCOM KJracca Alpha, a B Kiacce Alpha ectb MeTos show( ). [ToaTomy y 06beKTa, Ha
KOTOPBIN CCBhLIAETCS ToJie obj, TOXKe eCTh MeTO show( ).

B riiaBHOM MeTojie Ha 0CHOBe 000OLIEHHBIX KJIACCOB CO34a10TCa 00beKThl. OObeKT A
co3/1aeTcd Ha 0OCHOBe 00001IeHHOro Kiaacca First, a B kauecTse 3HadeHuil s 0000-
MIEHHBIX MTapaMeTPOB UCIOJIb30BAHBI KJIacChl Bravo u Alpha (kJacc Bravo aBiseTcd
oJIKJIaccoM kjacca Alpha). Ilpu BbizoBe MeTozia set() u3 0ObeKTa A apryMeHTaMu
[ePEAIOTCST CCHLIKU HA aHOHUMHbBIE 00BEKTHI KIacCOB Bravo 1 Alpha (co3maioTcst
WHCTPYKIUSMU new Bravo("Bravo") u new Alpha("Alpha") COOTBETCTBEHHO). DTU
CCBIJIKY 3aIllUCBIBAIOTCS B 10JIs1 code u value o6bekTa A. Ipu Bbi3oBe MeToza get()
¢ apryMmeHToM false u3 o0beKTa A [10JIy4aeM CCBLIKY Ha I10Jie value, CChLIAIOIIEEeCs
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Ha 00beKT Kiacca Alpha (aHOHUMHBINH 0OBEKT, IEPETAHHBIN BTOPHIM apTyMEHTOM
Mmetony set()). Eciu us atoro o6bekra (CChLIKH, MOJYYEHHON B pe3yJibraTe BbI30Ba
MeToza get()) BbI3BaTh MeTo/ show( ), To 9T0 OyzeT Bepcust MeToa show() 13 Kiacca
Alpha. Eciiu iepeiath apryMeHTOM MeTO/Iy get () 3HaueHue true, TO MeTO/I show () Oy-
JIeT BBI3BIBATHCSI 3 00bEKTa KJacca Bravo (AaHOHUMHDBI 00BEKT, epelaHHbII TTePBBIM
apryMeHTOM MeToay set()).

O6beKT B co3aeTcst Ha OCHOBE 0600IIEHHOTO Kjlacca Second, M B KA4eCTBE 3HAUCHUS
1151 0606IEHHOTO TTapaMeTpa MCIOIb3yeTcst Kiace Charlie. 9T0 3aKOHHO, MOCKOIBKY
kJacc Charlie sBisieTcs mozikgaccoM (Uepes TeNoYKy HacJaeoBaHus ) Kiaacca Alpha.
CooTBeTCTBEHHO, APIYMEHTOM KOHCTPYKTOPY KJacca Second repeaeTcsd aHOHUMHBIH
00beKT Kiacca Charlie (cosmaercst MHCTPYKIHed new Charlie("Charlie")). Ccblika
Ha 9TOT 0OBEKT 3AIMCHIBAETCS B ITOJIE obj 06bekTa B. [109TOMY TIpH BBITIOTHEHIN KOMaH-
Ibl B.display() Ha caMOM fieJie U3 aHOHMMHOI'O 00beKTa Kjaacca Charlie BbI3bIBaeTCs
MeToJ show().

3HAKOMCTBO C KOJIJ1IeKLiMsiMU

Huuero ocobennoro. OOBIKHOBEHHAS
KOHTpabaHa.

u3 x/¢ «bpuniuanmosas pyxas

O6061meHHbIE TUITBI ITUPOKO UCTIOIB3YIOTCS P padoTe ¢ kowrekuusamu. 1o Kosmek-
IUAMUA IIOAPAa3yMEBAIOT OPTaHN30BaHHbIE CIIEIINAJIbHBIM O6pa3OM TPYHITbI O6'beKTOB.
Ciozia se 00bIYHO OTHOCAT 0000IEHHbIE KJIACChl ¥ MHTEP(EIChI, UCIIOJIb3yeMbIe I
paboThbl ¢ TPyIIIAMU OOBEKTOB.

Korza peub uzier o rpytie o6beKTOB, TO Ha MEePBbIH MJIaH BEIXOAUT 106aBIeHIe 0ObEKTOB
B TPYIIILY, yajieHue 00beKTOB U3 rPyIIb! U epebop o6bekToB. KonienryanbHo st 3a-
Jlauy PENIAIOTCS C IIOMOIIIBIO KJIACCOB, KOTOPbIE PeaU3YIOT Ollpe/iesieHHble THTePGhEChI.
Wutepdeiicsl onpenensgior cranaaptsl paboTsl ¢ KosutekimsiMu. Kinacesr axkruueckn
peanusyioT 3Ty crangapTel. Kpome ki1accoB u mHTEpdEiicoB 4acTO UCIIONb3YIOTCS CIIe-
[MaJIbHbIE METOJIbI, TIPEHAZHAYEHHBIE /7t 06PABOTKY TPYIIT 0GBEKTOB.

BaskHbIM B 111aHe PabOThI ¢ KOJIEKIISIMU sIBJIsieTCst 00001eHHBII nHTepdeiic Collection.
Irtot uHTEepdeEiic onpeaenseT MeToIbl, KOTOPbIe JOJIKHBI OBITh Y JII0O0I KOJIEKIIIH
00BEeKTOB. [IpyruMu cJI0OBaM1, KOJUTEKIUS — 9TO 0OBEKT, CO3AHHBIN Ha OCHOBE KJIacca,
peaymaytorniero narepgdeiic Collection. OcHOBHBIE MeTO/IbI N3 MHTEP(eiica Collection
nepeuucyiensl B Tabr. 11.1.

O60061ennbiil naTepdeiic List pacmmpsier uatepdeiic Collection u mpeaHazHAYEH
JUTSL peasiu3aliui KOJUIEKIINN TUTIA CRUCKA: 9TO YIOPS0YeHHbIE TTOCAeI0BATEIbHOCTH
00BEKTOB, K KOTOPBIM MOKHO HOJIy4YaTh JAOCTYII 10 MHEKCY. HeKoTopbie METO/IbI, /10~
MOJHUTEJILHO MOSIBJISTIONHeCsT B nHTepdeiice List, mepeunciaennt B tabm. 11.2.
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CyuiecTByioT 1 ipyrue uHTepeiichl, mpeHasHayeHHbIe 11t pabOThI ¢ KOJLIeKIusIMu. Bee
OHU pacuupsioT nHTepdeiic Collection u peaqusyioTcs B KJaccax, Ha OCHOBE KOTOPBIX
COBMIAIOTCST KOJIEKITH OOBEKTOB,

Ta6nuua 11.1. Metozael nHTepdelica Collection

MeTop OnucaHue

add() Meroz npeaHasHadeH i 100aBaeHIst 00beKTa, TIePelaHHOTO apryMeH-
TOM, B KOJIJIEKI[HIO, 113 KOTOPOIl BBI3BIBAETCSI METO/

addAll() B KoJIEKIMIO, U3 KOTOPOii BHI3BIBAETCS METOI, 106ABISIOTCS BCe 00b-
€KTHI 13 KOJIIEKIINH, TTePETAHHON apTyYMEHTOM METO/LY

clear() Metoz ynassieT Bce 00beKThI U3 KOJUIEKIUY (M3 KOTOPOIl BbI3bIBAETCS
METO/)
contains() MeToz [UIst IPOBEPKHU TOTO, COAEPIKUTCSI JI OOBEKT, [IEPeaHHbLI apry-

MEHTOM, B KOJUIEKIINH, N3 KOTOpOIL/'I BbI3bIBACTCA METO/]

containsAll() MeTo/1 103BOJISIET IPOBEPUTD, COAEPIKUTCS JIM KOJIEKIUS 0ObEKTOB,
nepeilaHHas apryMEHTOM METO/LY, B KOJUICKIINH, U3 KOTOPOIil BHI3BIBACTCS
MeToj

equals() Mertoz /711 ipoBepku (Ha IIpeMeT PaBEeHCTBA) IBYX KOJITIEKIINi

hashCode() MeTtoz BO3BpalaeT pe3yJIbTaToM Xell-KOoJ /TS KOJJIeKITAN

isEmpty() Mertoz It TPOBEPKU KOJJIEKIINHU Ha TIPEIMET TOTO, ABJIAETCS JIU OHA
mycToi

iterator() MeToz1 BO3BpAIIAeT CChUIKY Ha OOBEKT Umepamopa Jiist KOJLTEeKIINH.

Wreparop — crenuaabHbiii 0GBEKT, ¢ OMOIIBIO KOTOPOTO PeaTH3yeTCst
JIOCTYTI K 00BEKTaM 13 KOJIIEKITNH

remove() Merto I yaleHnst U3 KOJJIEKITMHU 06beKTa, epeJaHHOro apryMeHTOM
METO/y
removeAll() ApPryMeHTOM MeTO/1y IIePeaeTcst KOJIEKIS 00beKTOB, DT 00bEKThI

YAQTAIOTCA N3 KOJIJIEKIINH, N3 KOTOpOﬁ BbI3bIBACTCA METO/]

retainAll() ITpu BBI3OBE METO/Ia M3 KOJJIEKIIUN B HEH yAAISIOTCS BCe OOBEKTDI, 3a
HCK/IIOYEHHEM TeX, KOTOPbIe BXOJAT B KOJUIEKI[HIO, IIePelaHHyI0 apry-
MEHTOM METO.LY

size() Metoz i onpe/iesieHust pasmMepa KoJIeKIuu (KOJMIeCTBO 0ObEKTOB,
BXOJISAIIUX B KOJJIEKITHIO)

toArray() MeTo/ BO3BpaIllaeT CChUIKY Ha MACCHB OOBEKTOB, BXOJSIIIUX B KOJLIEK-
M0, U3 KOTOPOI BBI3BIBAETCS METO]L
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Ta6nuua 11.2. HekoTopble MeToAbl MHTepdelica List

Metopn

OnucaHue

add()

Meto1 1Jist BCTaBKY B CIIUCOK 0ObEKTA (BTOPOil apryMeHT MeTo/a)
B MECTO, OlIpe/iesisieMoe HH/IeKCOM (TIepBbIii apryMeHT MeToza). Metoz
BBI3bIBACTCS U3 CITUCKA

addAll()

Meroz muist 106aBIeHNsT B CIIMCOK KOJIEKINI 0OBEKTOB (BTOPOIT apry-
MEHT MeTO/Ia), HAUMHAasl C IO3UIINHU, KOTOPast OIpe/iesIIeTCs HHIEKCOM
(11epBbIit apryMeHT MeTo/ia). MeTo/1 BBI3bIBAETCS U3 CITHCKA

get()

MeTOI[ BO3Bpalla€T CCbUJIKY Ha O6'beKT, WH/IEKC KOTOPOTI'o IepegaeTcAa
APryMeHTOM METO/Y. MeTOﬂ BbI3bIBA€TCA N3 CIIMCKaA

index0f ()

Mertoz1 Bo3BpamaeT HHAEKC TIEPBOTO BXOKICHIUS 00bEKTa (apryMeHT
MeTO/[a) B CIMCOK, 113 KOTOPOTO BbI3bIBaeTcst MeTol. Ecim oGbexTa
B CIHCKe HET, BO3BPAIAeTCA 3HaYeHue -1

lastIndexOf()

Meto/1 BO3BpalllaeT MHIEKC IOCIEIHETO BXOKAeHUsI 00beKTa (apry-
MEHT METO/Ia) B CITHCOK, N3 KOTOPOTO BbI3bIBaeTCst MeToI. Ecii 00b-
€KTa B CITICKe HeT, BO3BpallaeTcs 3HaYeHue -1

listIterator()

MeToz Bo3BpaIaeT CCHIIKY Ha umepamop cnucka. ItTepatop cmu-
CKa — CICHHATBHBII 0GBEKT, HCIIOIb3YEMBIIT U1 TTOJTYICHIST JOCTYIIA
K 9JIeMEeHTaM CIINCKa

remove()

Meton pist YaaneHus sjieMenTa ¢ YKa3aHHbIM MH/IEKCOM (apryMeHT
MGTO,Z[B.) 13 CIIMCKa, N3 KOTOPOT'O BbI3bIBAETCS METO/L

set()

B cniucke, 13 KOTOPOIO BBI3BIBAETCS METO/I, OOBEKT C YKa3aHHBIM UH-
JeKcoM (TIEPBBII apryMEHT METO/1a) 3aMEHSIeTCsl Ha OObEKT, yKa3aH-
HBIIT BTOPBIM apryMEHTOM MeTO/Ia

subList()

Meton BO3Bpalla€eT IMOACIIMCOK CIIMCKA, N3 KOTOPOT'O BbI3bIBACTCA
MeTOo/. ApI‘yMeHTaMI/I METOLYy IiepelaeTca MHIEKC IIepBOoro O6'I)6KT3.,
KOTOprﬁ BRJIIOYaA€ETCA B ITOACIIMCOK, 1 NMHAEKC 9JIeMeHTa I10CJIe ITOCJIe/1 -
HETo, BKJII0OYaeMOrIo B CITMCOK

Cnuckmn

[TepBblil pa3 TakuX €IMHOJUYHUKOB BUXKY.

uz k/@ «/lesuama»

Ectb HeckombKo 06001EHHBIX KJIACCOB, KOTOPBIE peansyioT nnrepdeiic List. Cpenn
HUX MOKHO BBIJIEJTUTH KJacchl ArraylList, LinkedList, Stack u Vector (Bce Kiacchl
HaXo/SITCSI B 1akeTe java.util). Hampumep, kiacc ArraylList npenHasHavyeH st
peau3aIu OUHAMUYECKUX CNUCKO8, KOTOPBIE MOTYT U3MEHSITh pa3Mep B MPOTIECCE BbI-
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MOJIHEHUS TTPOrPaMMbI. TaKkoli CITMCOK CO3/1a€TCsI ¢ HEKOTOPBIM HAYAJTbHBIM PAa3MEPOM.
Ecsmm B iporiecce paboThl BO3HUKAET HEOOXOIUMOCTb, TO CITUCOK aBTOMATHUYECKHU PACTITU-
psiercst. Tlpu yanernu 00beKTOB 13 CITUCKA €T0 PasMepP MOKET YMEHbBIITAThCS. Y Kiacca
€CTh HECKOJIBKO KOHCTPYKTOPOB, B TOM UHCJIe KOHCTPYKTOP 03 apryMeHTOB (CO3MaeTCst
MyCTO CITUCOK ), KOHCTPYKTOP C TIEJIOYNCTEHHBIM apTyMEHTOM (OIpe/iesigeT HadyaThbHbIT
pasMep CIIUCKA) ¥ KOHCTPYKTOP, apTYMEHTOM KOTOPOMY TEPEIAETCS CChIIIKA HA KOJLIEK-
1o (0OBEKT Kilacca, peasayiolero narepdeiic Collection). ITprMep UCIIOIb30BAHKS
Kyacca ArrayList i cO3/IaHus TMHAMIYECKOTO CIIUCKA MTpejicTaBiieH B inctunare 11.11.

Jinctmur 11.11. 3HaKOMCTBO C AMHAMUUYECKUMMU CNTUCKaMM

// WmnopT knacca:

import java.util.ArraylList;

// TnaBHblA Knacc:

class Demof{

public static void main(String[] args){

// Co3paHne nycToro crnucka:
ArraylList<Integer> nums=new ArraylList<>();
// OTobpaxeHue comepxuMOro cnucka:
System.out.println(nums);
// Pa3mep cnucka:
System.out.println("Pa3mep: "+nums.size());
// DobaBneHue 3n1eMeHTOB B CMUCOK:
nums.add(100);
nums.add(200);
nums.add(300);
// OTobpaxeHWe comepXuMOro crnucka:
System.out.println(nums);
// Pa3mep cnucka:
System.out.println("Pa3mep: "+nums.size());
// DobaBneHue >neMeHTOB B CMUCOK:
nums.add(0,-1);
nums.add(2,0);
// OTobpaxeHue comepXuMOro cnucka:
System.out.println(nums);
// Pa3mep cnucka:
System.out.println("Pa3mep: "+nums.size());
// 3ameHa 3nemMeHTa B Cnucke:
nums.set(1,123);
// Copepxumoe cnucka:
System.out.println(nums);
// YnaneHune snemMeHTa U3 Cnucka:
nums.remove(2);
// Copepxumoe cnucka:
System.out.println(nums);
// Pa3mep cnucka:
System.out.println("Pa3mep: "+nums.size());
// O4nmcTka cnucka:
nums.clear();
// OTobpaxeHue COAEpPXMMOro CNUCKA:
System.out.println(nums);
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// Pa3mep cnucka:
System.out.println("Pa3mep: "+nums.size());
// Ecnm cnucok nycTon:

if(nums.isEmpty()) nums.add(321);

// OTobpaxeHue comepXuMOro cnucka:
System.out.println(nums);

// Pa3mep cnucka:
System.out.println("Pa3mep: "+nums.size());

PeSy.TII)TaT BbIITOJIHEHUA ITPOTrPaMMbl TaKOB!:

Pe3ynbTaTt BbINOMIHEHMA NporpamMMbl (M3 nucTuHra 11.11)
[1

Pasmep: ©

[100, 200, 300]

Pa3smep: 3

[-1, 100, 0, 200, 300]

Pa3smep: 5

[-1, 123, o, 200, 300]

[-1, 123, 200, 300]

Pasmep: 4

[1
Pasmep: ©
[321]
Pasmep: 1

B mporpamme Ha 0CHOBe 0000IIEHHOTO KJIacca ArrayList (MMIIOPTUPYETCS U3 TTaKeTa
java.util) co3maeTcs CIIMCOK nums C IIEJIOYUCIeHHBIME aeMeHTaMu. [IpoBepka moka-
3bIBAET, YTO BHAYAJIE ATOT CIIMCOK ITyCTON — B HEM HET 9JIEMEHTOB.

noAPOBHOCTU

@[ [na oTobpaXkeHns CoAepXUMOro CnMcka Mbl NepefaeM ero apryMeHToM MeTtoay

println() (B 3TOM clyyae BbIMOMHAETCS aBTOMaTUYEeCKOe NPUBEAEHNE K TEKCTOBOMY

dopmaTy), a y3HaTb pa3mep crnucka (KOMYeCTBO 3/IEMEHTOB B HEM) MOXHO C NMOMOLLbHO
MeToaa size().

3aTeM IocJIe/IoBaTEIbHO KOMaHaMu nums . add (100), nums . add(200) u nums.add(300)
B CIIUCOK JI00ABJISIIOTCS TPU 3JieMeHTa (100, 200 1 300). Kakbiil ouepeiHoil ajieMeHT
NO0ABJIsSIETCS B KOHEI[ CITICKA, TaK YTO 3JIEMEHTBI B CIIUCKE PAa3MEIIEHBI B COOTBETCTBUN
C TeM, B KaKOIl TOC/IE0BATEIbHOCTH OHU J0OABJSINCH B CIIUCOK. A BOT KOMaH/O
nums.add(@, -1) HOBBII1 JIEMEHT CO 3HaUeHKeM -1 100aBJIeTCs B HAYa/I0 CIIMCKA — Ha
MTO3UIINIO € MHJIeKcoM 0. [Ipoune asleMeHThI, BKJIIOYast ¥ TOT, YTO HAXO/IUJICS paHee B Ha-
yajie CIICKa, cABUTA0TCs BIpaBo. Ilocie aToro komaumoit nums.add(2,0) B MTO3UIIIIO
C UHJIEKCOM 2 JI0OABJISIETCS 3JIEMEHT CO 3HAUCHUEM 0.
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Ha cnemytorem atare KoMaHa0M nums . set(1,123) 3aMeHSIETCS 2JIEMEHT ¢ MHAEKCOM 1.
Ternepsb B CIIUCKe Ha 3TOH Mo3uIu Oy/IeT 3HaueHre 123,

Komanoit nums . remove (2) 13 CITICKA YAAJISETCS 2JIEMEHT, HAXOASIINNCS HA TIO3UITUN
C MHZIEKCOM 2. A KOMaH/IOH nums.clear() BBITIOTHsETCS OUrCTKa criucka. [locse atoro
CITHCOK HE CO/IEPKUT ATIEMEHTOB. B aTOT 1y cTOM CMCOK 106aBIsIeTCS HOBBIH SJIEMEHT, HO
IIPY 9TOM TIPOBEPSIETCST YCIOBHE nums . isEmpty (), KOTOPOE UCTHHHO, €CJIU CITUCOK TTyCTOH.
Hosbrii a1eMenT (€O 3HaYeHueM 321) 100aBJsI€TCS B CHUCOK KOMAaHIOM nums . add(321).

JlmHAMITIecKUT CIIIICOK MOXKET CO3/IaBaThCsI Ha OCHOBE He TOJBKO K1acca ArrayList, HO
" KJylacca Vector u3 makera java.util (smuerwar 11.12).

JNiuctmur 11.12. IMHAaMUYECKUA CUCOK

// WmnopT Kknacca:

import java.util.Vector;

class Demo{

public static void main(String[] args){

// Co3paHue nycToro crnucka:
Vector<String> str=new Vector<>();
// Copepxumoe cnucka:
System.out.println(str);
System.out.println("Pa3mep: "+str.size());
// DobaBneHue 3/1eMeHTOB B CMUCOK:
str.addElement("MNepBbii");
str.addElement("BTopoit");
str.addElement("TpeTuin");
// Copepxumoe cnucka:
System.out.println(str);
System.out.println("Pa3mep: "+str.size());
// DobaBneHue 31eMeHTOB B CMUCOK:
str.add (0, "HavanbHbii") ;
str.add(2,"dononHUTenbHbIn") ;
// Copepxumoe cnucka:
System.out.println(str);
System.out.println("Pa3mep: "+str.size());
// W3MeHeHue pa3mepa cnucka:
str.setSize(str.size()-2);
System.out.println(str);
System.out.println("Pa3mep: "+str.size());

Pesysbratr BbINIOJIHEHNST TPOIPAMMBI TIOKa3aH HUKE:

Pe3ynbTaTt BbiNOMIHEHUA NporpaMmbl (M3 nucTuHra 11.12)
[1

Pasmep: ©
[MepBebiit, BTopoii, TpeTuii]
Pasmep: 3

[HavanbHbiii, Mepsblit, [ononHUTeNnbHbl, BTopoi, TpeTwuit]
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Pa3smep: 5
[HavanbHbiii, MepBblit, [LONOAHUTENbHbIN ]
Pasmep: 3

B mporpamme #a ocHOBe 0000TIIEHHOTO KTacca Vector CO3MaeTest CIUCOK str, U B Kade-
CTBe 3HaYeH s 0000TEHHOTO TapaMeTpa NCTOIb3YeTCsT Kaace String (TO eCTh CITICOK
Mpe/IHa3HAYeH JIJIT XPAaHEHWS TEKCTOBBIX 3HAUECHU ). ITO TYCTOM CITICOK.

noaPOBHOCTHU

Ecnu KOHCTpYKTOPY Krlacca Vector apryMeHThl HE NepesatoTcsl, TO CO34aeTcst NyCTou
CMMCOK. ApryMEHTOM MOXHO NepeaaTh KoneKkLUmMio 06beKToB, Ha OCHOBE KOTOPOW CO3-
[aeTca cnucok. Mpuy co3gaHmnm cnucka Ha OCHOBE Knacca Vector noj Hero BblAenseTcs
KakoW-To 0bbeM namaTu. Ecnm Bo3HMKaeT HeobxoaMMOoCTb, TO 06beM NamsaTH yBenu-
ymBaetcs (Mo yMonyaHuio — B ABa pa3a). OAWH YMCIOBOIN apryMeHT y KOHCTPYKTOpa
onpezensieT 06beM BblAENSIEMON MaMsiT, @ BTOPOW apryMeHT (eC/1 OH eCTb) onpesensieT
[106aBKy K BbIAENSIEMON MOA, CMUCOK NaMsiTU.

DJIeMEHTHI B CIIUCOK 1006aBISIOTCS € TIOMOIIBIO METOo/[a addElement(). Tak:xe MOKXHO
UCITOJIB30BATh METO/ add (), yKa3as IEPBBIM apryMEHTOM UHIAEKC ITO3UIINH, Ha KOTOPYIO
BCTaBJISIETCA 2JIEMEHT, 2 BTOPOI apTyMEHT oTpeie/iseT 3HaueHue dJIeMeHTa.

Pasmep crincka MoxkeM y3HATD € TIOMOIIbIO MeTo/ia size (). A BOT C IIOMOIIBIO METO/Ia
setSize() 3asaeM pasmep criucka. Ecim pasmep ciimcka yMeHblaeTcs, To JUITHUE dJie-
MEHTBI OTOPACHIBAIOTCSA. Eci pazmMep CmcKa yBeTUIUBACTCS, TO OTIOJTHUTETBHBIMI
sleMeHTaMu GY/IyT MyCThIe CCBITKHI null.

noaAPOBHOCTH

Knacc Vector aHanornyeH knaccy Arraylist, U OH CMHXPOHM3MPOBAH (TO eCTb pac-
CuMTaH Ha 6e30MmacHylo paboTy B MHOrOMOTOYHOW Moaenu). EciM MHOromoTouHbI
noaxoA 3a4elCTBOBaH He ByaeT, TO peKOMeHAyeTCsl MCNOJb30BaTh KNacc Arraylist.

Kiacce LinkedList u3 nakeTa java.util peasm3yet unTtepdeiic List 1 Mo3BOJsIET CO3-
JIaBaTh CEs3HbIE CNUCKU — LEIIOYKK OOBEKTOB, B KOTOPbIe 00bEKTHI MOKHO J00aBJISTH
U U3 KOTOPBIX OOBEKTHI MOKHO YAAJIATD.

noarPOBHOCTHU

@[ CnKncoK, co3AaHHBbI Ha OCHOBE Klacca LinkedList, OTMYAETCS OT CNCKa, CO3AaHHOMO

Ha ocHoBe ArrayList, cnocobom peanvsaumnn. Konnekums Ha ocHoBe kacca ArrayList

CO3[aeTCa C OnpeAeneHHbIM 3anacoM. PasMep Konnekumn B Ciydae HeobxoamMocTu

nsmeHsieTcs. Konnekumst Ha ocHoBe LinkedList hopMUpyeTCs Kak LiernoYka 3/IEMEHTOB

N COAEPXMUT POBHO CTOJIbKO 3/IEMEHTOB, CKOJIbKO MX 6bls10 406aBNEHO B KOMIEKUMIO

(TO eCTb TaKOMN CMUCOK HEe COAEPXXWUT AOMOSHUTENbHbBIX MO3WULMI, HE 3anoSHEHHbIX
3N1eMeHTaMu).
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Ecan xoHCTpYKTOpY Kiacca LinkedList He mepesaBaTh apryMeHTBI, TO CO3/laeTcs
MyCTOU cTuCOK. MOYKHO cO3/1aTh CIIUCOK HAa OCHOBE YK€ CYIICCTBYIONICH KOJITEKITUN.
[lyist aTOTO CCBIJIKA HAa KOJIJIEKIUIO TTepe/laeTcsl KOHCTPYKTOPY KJacca LinkedList
(smuctunr 11.13).

JinctuHr 11.13. CBA3HbIN CNUCOK

// WmnopT Kknacca:

import java.util.LinkedlList;

class Demo{

public static void main(String[] args){

// Co3paHue nycToro crnucka:
LinkedList<Character> symbs=new LinkedList<>();
// DobaBneHue 3n1eMeHTOB B CMUCOK:
symbs.add('A");
System.out.println(symbs);
symbs.add(o, 'B");
System.out.println(symbs);
symbs.addLast('C");
System.out.println(symbs);
// DobaBneHue u ypaneHue >1eMeHTOB:
symbs.removeFirst();
System.out.println(symbs);
symbs.add(@, 'D");
System.out.println(symbs);
symbs.removelLast();
System.out.println(symbs);
symbs.addLast('E");
System.out.println(symbs);

Huxe ripezicTaBieH pe3yabTaT BBITIOJHEHNS TTPOTPAMMBI:

Pe3ynbTaTt BbINONIHEHUS NpOorpaMmbl (M3 nucTurra 11.13)
[A]

[B, A]

[B, A, C]

[A, C]

[D, A, C]

[D, A]

[D, A, E]

Crucok symbs co3zaercsi Ha OCHOBE 0000611eHHOTrO0 KJacca LinkedList co 3HaueHuem
Character 1 0600611eHHOrO TapameTpa. [IoMUMO yiKe 3HAKOMbIX HaM METOIOB, /IS 110-
GaBJIeHUsI HOBOT'O dJIeMeHTa B KOHEI! CIIMCKa UCII0JIb3yeTcs MeTol addLast () (a B Hauasio
CIIMCKA MOYKHO 10OABUTD 2JIEMEHT € [IOMOIIBIO METO/1a addFirst() ). IlepBoiii aieMeHT U3
CIIUCKA yAAISAETCs ¢ TTOMOIIBIO MeTo/Ia removeFirst (), MOCaAeHUN 2JIeMEHT U3 CITUCKA
MOYKHO YIQJIUTD IIOCPEACTBOM MeToa removelast().
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MHoO)XecTBa

@urypsl, MOXKET, U HET, @ XapaKTep — HAJIUIIO.

us K/ «/lesuamas

O6006mennbii unrepdeiic Set pacmmpser unrepdeiic Collection u npegHazHaueH s
peajiu3aIum Mruoxcecms. MHOKeCTBO IIPeCTaBIIsIeT OO0 KOJUTEKIIUIO, COCTOSIIIYIO 13
VHUKQJIBHBIX 3JIEMEHTOB, TIOPSIZIOK CIE/IOBAHMS KOTOPBIX HEBAJKEH.

HA 3AMETKY

Mpu paboTe c MHOXECTBAMM OTCYTCTBYET TaKoe MOHATUE, KakK MHAEKC 06bekTa. Takxke

N OTMETUM BaXKHY0 0COBEHHOCTb MHOXECTB: NP A06ABNIEHNM BO MHOXECTBO 3/1EMEHTa,
KOTOPbIN y>ke TaM eCTb, HOBbIM 3/1IEMEHT He fo6aBnseTcs. To eCcTb BCEe 3/1IEMEHTLI BO
MHOXECTBE NpeACTaB/IEHbI TONIbKO B OAHOM 3K3eMIJIsIpe.

O/IHUM U3 KJTacCOB, KOTOPbIE PEATN3YIOT NHTEPGEHC Set ¥ ¢ TOMOIIBIO KOTOPBIX MOKHO
€03/1aBaTh KOJIJIEKITNY TUTIAa MHOJKECTBA, sIBJIsieTcst HashSet. [Ipumep co3pannst MHOKe-
CTBa Ha OCHOBe KJacca HashSet ripesicraBien B tuctunre 11.14.

JinctuHr 11.14, 3HaKOMCTBO C MHOXKeCTBaMM

// WmnopT knacca:

import java.util.HashSet;

class Demo{

public static void main(String[] args){

// Co3paHne NycToOW KONNEeKLUUHW:
HashSet<String> objs=new HashSet<>();
// DobaBneHue 3N1eMEHTOB B KOJIIEKLUMI0:
objs.add("MepBbiii");
objs.add("BTopoii");
objs.add("TpeTuii");
// OTobpaxeHue COAEPXUMOro KONeKLMUH:
System.out.println(objs);
// MNonbiTka A06aBUTb CyWeCTBYHWUA SNEMEHT :
objs.add("BTopoii");
// OTobpaxeHWe COLEPXUMOrO KOMINEKLMUU:
System.out.println(objs);
// Konu4ecTBO 3/1eMEHTOB B KOJIEKLUU:
System.out.println("Pa3mep: "+objs.size());
// YpoaneHune snemMeHTa U3 KONJEKUUK:
objs.remove("MepBbiii");
// OTobpaxeHWe COLEPXUMOrO KOMNEKLMUU:
System.out.println(objs);
// DobaBneHue 3nemMeHTa B KOMNEKLMIO:
objs.add("YeTBepThiii");
// OTobpaxeHne cCOAEPXUMOrO KOMNEKLMUN:
System.out.println(objs);



MHoXecTBa 415

// Hanuume/oTCyTCTBUE 3/1€MEHTOB B KOJJIEKLUUN:

if(!objs.contains("Nepsbii")){
System.out.println("dnementa \"MepBbit\" HeT");

}

if(objs.contains("YeTBepToii")){
System.out.println("dnemeHt \"YeTBepThii\" ecTb");

}

PBSYJH)TB.T BbIITOJTHEHU A ITPOTPaMMbl TaKOB!:

Pe3ynbTaTt BbINO/NIHEHUA NporpaMMmbl (M3 iMcTuHra 11.14)
[NepBbiit, TpeTuit, BTopoi]

[Mepsebiit, TpeTnii, BTopoii]

Pasmep: 3

[TpeTnit, BTopoit]

[HYeTBepTbit, TpeTuit, BTopoii]

dnemeHTa "MepBblit" HeT

dnemeHT "YeTBepThii" ecTb

KpOMe 9TOT0, MHOXKECTBO MOJKHO CO3/1aBaTh HAa OCHOBE 06061ueHHOr0 KJlacca TreeSet u3
naketa java.util (B kJacce TreeSet Takyke peasnayeTcst uHTepdeiic Set).

HA 3AMETKY
x\ MpuHUMNManbHas pasHyua Mexay knaccamu HashSet n TreeSet coctouT B cnocobe

peanusaummn Konnekumin. Konnekums Ha OCHoBe Knacca TreeSet peanusyeTcsl B BUAe
[PEBOBMAHON CTPYKTYPbl, @ AOCTYN K 3/IEMEHTaM M3 KOJIEKLUMM Ha OCHOBE KJacca
HashSet 6a3upyeTcsi Ha UCMOJIb30BaHWUM CreLMarbHbIX XEeLl-KOIO0B.

[Tpumep UCITOTB30BAHUS ATOTO Kiacca mpeacTaBieH B auctunre 11.15.

Jinctuur 11.15. CozgaHue MHOXeCTBa

// WmnopT knacca:

import java.util.TreeSet;

class Demo{

public static void main(String[] args){

// Co3paHue NycToOW KONNEeKUUHW:
TreeSet<Double> objs=new TreeSet<>();
// DobaBneHne 3NeMEHTOB B KOJNEKUMI0:
objs.add(100.0);
objs.add(200.0);
objs.add(300.0);
// OTobpaxeHne COAEPXUMOro KOMNEKLMUN:
System.out.println(objs);
// MNonbiTka A06aBUTb CYWeCTBYHWUA SNEMEHT:
objs.add(200.0);
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// OTobpaxeHWe COAEPXUMOrO KOMINEKLMUU:
System.out.println(objs);

// YhaneHue 3snemMeHTa U3 KOMNEKLUW:
objs.remove(100.0);

// OTobpaxeHne COAEPKXUMOro KOMNEKLMUN:
System.out.println(objs);

// DobaBneHue snemMeHTa B KOJJIEKLMI:
objs.add(123.0);

// OTobpaxeHue COAEpPXUMOro KONeKLMUHN:
System.out.println(objs);

Pesysbrat BbITIOJIHEHNS TTPOTPAMMBI CJIEIY 0TI

Pe3ynbTaTt BbiNONIHEHUS NpOorpaMmbl (M3 nucturra 11.15)

[100.0, 200.0, 300.0]
[100.0, 200.0, 300.0]
[200.0, 300.0]

[123.0, 200.0, 300.0]

HecMoTps Ha KaxKyIIyiocss SK30TUYHOCTh, MHOKECTBA 00J1a1al0T BECbMa TOJIe3HbI-
MU CBOIICTBaMU, HATIPUMED, TO3BOJISIONIMMU TeHEPUPOBATH CJIydalilble yucya (Jmc-
tunr 11.16).

Jiuctunr 11.16. FTeHepupoBaHue Cily4alHbIX Yncesn
import java.util.*;
class Demo{
public static void main(String[] args){
// O6beKkT AnA reHepupoBaHMA CAy4YaWHbIX Yucen:
Random rnd=new Random();
// Konu4ecTBO pasHbIX CAy4YaiHbIX 4ucen:
int n=12;
// MHOXecTBO u4ucen:
HashSet<Integer> nums=new HashSet<>();
// TeHepupoBaHMe CNyYaiHbIX 4Yucen:
while(nums.size()<n){
nums.add(rnd.nextInt(20)+1);
}
// Pe3ynbTaT:
System.out.println(nums);

PesynbraT BBITTOTHEHNS TTPOTPAMMBI (C YYE€TOM TOTO, YTO MCTIOJMB3YIOTCS CIydaiiHbIe
YHCITa) MOKET OBITh TAKUM:

Pe3synbTaT BbINO/MIHEHUS NporpaMmbl (M3 imcturra 11.16)
[1, 2, 19, 3, 20, 4, 5, 7, 8, 13, 14, 15]
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Crenuduka 3a1a41 B TOM, 4TO HAC UHTEPECYET HE TIPOCTO OIMPEICTIEHHOE KOJIUIECTBO
CHyYaifHBIX ymces (Takas 3ajiadya IPOCTO PENIAETCS ¢ MOMOTIBIO OTepaTopa UK
1 MacCHUBa), a ONpe/ieJICHHOE KOJTMYECTBO PA3HbLX CTydalHbIX yrcest. [loaTomy MbI BoC-
MOJIB30BAINCH MHOKECTBOM ¥ TEM €TI0 CBOICTBOM, UTO TIPH 00ABJIEHUN BO MHOKECTBO
YIKE CYIIECTBYIOIIETO BJIEMEHTA ITOT BJIEMEHT He Iyl mpyercst. Perraercst 3aada mpo-
CTO: CO3/IAETCSI TIYCTOE MHOJKECTBO M B HETO JIOGABJISIIOTCS 31eMeHThI. OTepaTop muKa
BBITIOJIHAETCS JI0 TE€X MOP, TIOKa pa3Mep MHOKECTBA MEHBIIE KOJTUYECTBA CIyUalHbIX
qHCesT, KOTOPble HEOOXOMMO CTeHEPHUPOBATh.

Pe3roMe

ITpuem okonueH. ObeeHHbII [IepephIB.

us x/¢ «Mean Bacurvesuu mensiem npogeccuros

O B onucanuu Kjacca TUIT JJaHHBIX MOKHO TIepe/iaBaTh B KauecTBe mapamerpa. B Ta-
KOM cJIydae 1mocjie MMEHH KJacca B YIVIOBBIX CKOOKAaX YKasblBaeTCsl 0O03HAUECHHE
Uit 0GOOTIEHHBIX TapaMeTPOB. B omcanny Kiracca aTH apaMeTphl HCTTOIb3YIOTCSI
Kak uaeHTH(GUKaTopsl THNA. [IpH co3aanun oOGbeKTa Ha OCHOBE 000GIEHHOTO KJIac-
ca B COOTBETCTBYIOIIEH KOMaH/Ie TIOCJIe MIMEHU KJlacca B YIJIOBBIX CKOOKaX yKa3blBa-
I0TCST 3HAUEHUS J1J1sT 0O0OIIIEHHBIX TApaMeTPoB. B KauecTBe 3HAUCHUI 0000IIEHHBIX
MapaMeTPOB MOKHO YKa3bIBATh TOJBKO CCHIJIOUHBIE THIIBI (TO €CTh Ha3BAaHUS KJIac-
COB).

QO O6061eHHBIMI MOTYT ObITh HHTEephelchl. Ha ocHose o6obimenHoro nnrepdeiica
MO>KHO CO3/1aTh KaK 000OIIeHHbIH, TaK 1 0ObIYHBIN KJacc.

Q O606HleHHbIe KJIACCbI MOT'YT Yy4aCTBOBATh B HaCJICIOBaHNN. Ha ocnose O606HI€‘HHO-
T'O Kj1acCa MOKHO CO3/1aTb 1 O606HI€HHHﬁ, 1 OOBIYHBII KJIacC.

Q CyuecTByeT BO3MOKHOCTH CO3[AaBaTh 000OMIEHHbIE METOAbI (KaK CTaTHYecKue,
Tak U OObIYHbIE, He cTaTudeckue). B onucannu 06001eHHOro MeToga 00001eH-
HBIE MTapaMeTPbl OOBSBISIIOTCS B YIJIOBBIX CKOOKAX Tepe]] MAEHTH(MUKATOPOM THIIA
pesyJisTaTa MeTozia. 3HadeHus /st OO0OIEHHBIX TTAPAMETPOB TIPH BBI30BE METO/A
ONPENETAIOTCS 110 TUITY apTyMEHTOB, epeIaHHbIX METOLY. TaksKe MOKHO yKa3aTh
3HaYeHUs /151 0O0OIEHHBIX TAPAMETPOB B YIJIOBLIX CKOOKaX Mepes UMEeHEM MeTOa
IIPU €TO BBI3OBE.

QO O6061eHHBIE METOIBI MOXKHO TIeperpyskaTb. OHOBPEMEHHO MOTYT UCIIOJIb30BATh-
st Kak 0000IIeHHbIE, TaK U 0OBIYHBIE BEPCUU METO/IA.

O Ha O606H.IEHHBIG ImapaMe€Tpbl MOKHO HaKJIaJ[bIBaThb OTIpaHWYC€HNE, yKa3aB, 4YTO
KJ1acc, I/ICHOJIBByeMbII;,I B Ka4decCcTBe O606LT.I€HHOFO mapaMeTpa, ABJIACTCA IMMOJIKIaCcCOM
HEKOTOPOTO CylepKJacca. B rakom cJIydae B 00BbABIEHNN O606IH€HHOFO TTapaMeTpa
TI0CJIE €TO NMEHUN YKa3bIBACTCA KJIHOYEBOE CJI0OBO extends u Ha3BaHue CylepKJjacca.
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O CymrecTByHOT ClelragbHbie 0000IIEHHBIE KJIACCHI, HA OCHOBE KOTOPBIX CO3/IAI0TCSI
KOJUIEKI[UU — TPYIIIBI 00bEKTOB, KOTOPbIE MOKHO 00pabaThiBaTh ¢ IIOMOIIBIO CIie-
[UAJIBHBIX METOZOB (B TOM YuCye MOOABJISTH 9JIEMEHTBI B KOJUIEKIIMIO U YAAJSITh
9JIEMEHThI U3 KOJUIeKImn). Kiaccel, ucrmonb3yemble I CO3[AHUS KOJIEKITHIA,
peanusyiot 06001eH b nHTEp(delic Collection (aToT uHTEPRENC PACITUPSETCS
B mHTep(eiicax List u Set).

O Cuucok npegcrasiser coboii yIopsaoueHHbiil Habop aaeMeHToB. CIUCKE MOKHO
C03/1aBaTh HAa OCHOBE KJIacCOB ArrayList, Vector n LinkedList.

O MHOKeCTBO TIpe/CcTaBIIsieT COO0N HEYMOPSIIOUeHHBIN HaOOp YHUKATbHBIX 9JIEMEH-
TOB. [IJ151 co3manust MHOKECTBA MOKHO MCIIOJIb30BaTh KJacChl HashSet u TreeSet.



NMporpaMmbl € rpapuryecKkum
nHTepcencom

YTo BB HA 9TO CKa)keTe, MOU TOPOTOH
IICUXOJIOT?

uz xk/ «Illpuxmouenus llepnroxa Xoamca
u doxmopa Bamconas

B aroii raBe 06cyinm cosanie IpuioKeHnii ¢ rpadgudeckrm uurepdeiicom. Mbl yixe
CTAJIKUBAJIUCE C MIPOrPAMMaMHM, B KOTOPBIX OTOOPasKAIUCh AUAJIOTOBbIe OKHa. Ho Tam
IUISL OTOOPAsKEHWS UCTIOIB30BAIUCH CIIeIaIbHble Gubanoreunbie MeTo/bl. Tenepn ke
HaM IIPe/ICTONUT HAYUYUTHCS CO3/1aBaTh OKHO CAMOCTOSITEIBHO C HYJIA.

B Java muist cospanus rpadudeckoro nHTepdeiica 00bIYHO HCIIOIb3YIOTCS OUOIIMOTEKH
AWT u Swing. Vcropuuecku mepBoil u 6azoBoil Obi1a 6ubanoreka AWT (Abstract
Window Toolkit). Bubanorexa Swing mosiBusach HECKOJIbKO MO3Ke, XOTsI OHA BO
MHOroMm Gasupyercs Ha oubanoreke AWT. B atux 6uboTekax mo-pasHoMy pelia-
ercs mpobyieMa YHUBEPCATbHOCTH KOJIA, KPAEyTOIbHAS JIsT KOHIIEIIINH, TOJ0KEHHOM
B OCHOBY Java.

B 6ubnuoreke AWT muis peanuszanuu rpauuecKuxX KOMIIOHEHTOB TIPUBJIEKAIOTCS
CpeficTBa OTIEPAITMOHHON cucTeMbl. Takue KOMIOHEHTDI Ha3bIBAIOT msdicevimu. [maBHas
1pobJieMa 371eCh CBsI3aHa C TEM, YTO Y PA3HBIX OIEPAIMOHHBIX CHCTEM Pa3HbII HHCTPY-
MEHTapuii ¥ pa3Hble BO3MOKHOCTH.

KOMHOHGHTI)I, CO3/laHHbIC C ITOMOIIbIO 6ubMoTeKkn SWng, PeaIN3YIOTCA CPpEACTBaAMUA
Java. Takue KOMITOHEHTBI HA3bIBAIOTCST JIC2KUMIL.

HA 3AMETKY

MockosnbKy MeXaHW3M OTOBpaXKeHUsl TSHXKESbIX KOMMOHEHTOB 6asvpyeTcs Ha npu-

x B/IEYEHUM CPEACTB OMepauyoHHON CUCTEMBI, TO MO BUAY TaKMe KOMMOHEHTbl CXOAHbI
C COOTBETCTBYIOLMMMU KOMMOHEHTaMU ANsl UCMOJSIb3YEMOIN ONepPaLMOHHON CUCTEMbI.
Jlerkme KOMMOHEHTbI, CO3aHHbIE Ha OCHOBE BUBNMOTEKM Swing, B 3TOM OTHOLIEHMM
60onee He3aBNUCUMbIE.
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KomroneHTsl, co3annbie Ha ocHOBe 01O moTekn Swing, 6osiee GpyHKIIMOHAIBHbI, T0-
DTOMY LIt CO3IaHus TpaUUeCKX KOMIIOHEHTOB OOBIYHO MCIIOAL3YIOT UX. IIpu aToM
BayKHO IIOHUMATh, 4TO Oubmnoreka Swing He 3amensier 6ubinoreky AWT, a gonosnser
ee. Bes 6ubanorexn AWT Ham B J11000M cirydae He 0O0NTHC.

HA 3AMETKY

MoCKOMNbKY MexaHU3Mbl peann3aummn KOMNOHEHTOB 13 6ubnnotek AWT n Swing pas-
Hble, KpaliHe He PEKOMEHAYETCSl UCMOJIb30BaTh OAHOBPEMEHHO KOMMOHEHTbI Pa3HbIX
TMNOB.

Yr0 KacaeTcst OCHOBHBIX MOXO/0B K CO3MaH1I0 rpaduueckoro nHTepdeiica, To yntare-
JISIM ¢ HUMU Y3Ke TIPUXOIUIOCH CTATKUBAThCsL. [IJIs1 KaxK10ro rpadudeckoro KOMIOHEeHTa
(HarpuMep, KHOTIKU, TEKCTOBOTO OJIsT, METKI ) CYHIECTBYET OIPEAENCHHBIN KJIACC, PH-
YeM 9TO MOKET ObITh Kak KJiacc us 6ubsmoreku AW T, tak 1 kiace us 6ubanorekn Swing.
Ha ocHoBe sTOr0 Kiacca cozaaercst 00bekT. C MOMOIIBI0 METOIOB 0OhEKTa HACTPpaBa-
I0TCSI CBOMCTBA rpaduecKoro KoMIoHeHTa. Eciim HeoOX0AMMOo, KOMIIOHEHT J00aBJIsi-
eTcst B KOHTelHep (HarpuMep, OKHO WJIH aHEe b)) — JJIs 9TOTO TOXKE €CTh CIIeIUaTbHbIE
MeTojibl. Camast CJIOKHOE — HayYUTh KOMIIOHEHT PearkpoBaTh Ha JCHCTBUS T10JIb30Ba-
Tesist i Apyrue cobwiTrst. Ha aToM atare Gy/er 3ajeiicTBoBaHa cucteMa 006pabdomxu
cobbimuil, 0 KOTOPOIi YUTATEJIH TOKE MMEIOT OTIpe/Ie/ieHHoe pescTaiene. Ternepb Ham
IPEACTOUT TIO3HAKOMUTBCSI ¢ CUCTEMON 06pabOTKU cOOBITUI Goslee OCHOBATEIBHO, Ha
COOTBETCTBYIOIMX [IPUMEPAX.

Co3pnaHMe NpoCToro oKHa

— Jlpyr, y Bac kakas cucrema? Paspemute
B3IJIAHYTD?

— Cucrema o6biuHas. Haskan Ha KHONKY —
U IoMa.

u3 k/¢p «Kun-0sa-osa»

3HAKOMCTBO C TIOXOIAMH TI0 Peaiu3aliuy rpaduueckoro uHTepdeica HauHeM ¢ Co3/a-
HUsT OOBIYHOTO, TIPOCTOTO OKHA. JIJIs1 5TOTO MOJKHO CO3/aTh OOBEKT MJIH Ha OCHOBE KJIacca
Frame 13 6uGanorekn AW T, niu Ha ocHOBe Kiiacca JFrame 13 OUOIMOTEKN Swing.

HA 3AMETKY

Knacc JFrame sIBNSieTCA MOAKIACCOM Kracca Frame. Takxke crneayeTr OTMETUTb, UTO
NS MHOTUX KNaccoB u3 6mbnmoTtekn Swing Ha3BaHWe OTMYAETCS OT Ha3BaHMS COOT-
BETCTBYIOLLEro knacca u3 6ubnuotekn AWT HanmumeM nepsoit GonbLuon Gykssl 3.
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CHauajia pacCMOTPUM IIPOIECC co3atnus okHa cpeacTBamu 6ubinorekn AWT. OyHk-
[IHOHAJTBHOCTH OKHA OY/IET OTPAaHNY€EHA PearnPOBaHUEM Ha HAJKATHE CUCTEMHOM TUKTO-
rpaMMbl (MMUKTOTPaMMa € KPECTUKOM B ITPABOM BEPXHEM YIJIY OKHA, IIPeHA3HAYEHHAS
JUTS €70 3aKPhITH, TucTuHT 12.1).

Jiuctuur 12.1. Co3paHue okHa cpeacrsamu AWT

// TopknwyeHue nakeToB:

import java.awt.*;

import java.awt.event.*;

class Demo{

public static void main(String[] args){
// Co3pmaHue obbekTa OKHa:
Frame wnd=new Frame("OkHO AWT");
// Pa3mepbl OKHa:
wnd.setSize(300,200);
// TonoxeHne OKHa:
wnd.setlLocation(500,400);
// DobaBneHne o06paboTyMka B OKHO:
wnd.addWindowListener(new WindowAdapter(){
public void windowClosing(WindowEvent we){
// 3aBeplieHue BbINOSHEHUA MPOrpPaMMbI:
System.exit(0);
¥

3
// OTobpaxeHue OKHa:
wnd.setVisible(true);

[Ipu 3amycke TporpaMMBbl osiByigeTcs okHO (puc. 12.1).

%] Oxmo AWT

Puc. 12.1. OkHO co3gaHo cpeacTtBamu bubnmotekn AWT

OKHO MOJKHO TIepeMeNiaTh 1Mo 9KPaHy, PACTSATUBATD C TIOMOIIHIO MBITIKH, CBOPAYNBAThH
1 Pa3BOPAYMBATh HAKATUEM CHCTEMHBIX MUKTOTPAMM B IIPABOM BEPXHEM YTJIy OKHA. Bee
3TO — BCTPOEHHOE TIOBe/IcHe OKHA. Hajkartue cucTeMHOM MUKTOrPaMMbI ¢ KPECTUKOM
MPUBO/IUT K 3aKPBITHIO OKHA W 3aBEPIIEHUIO BBITIOTHEHUS TTporpaMMbl. 1 9T0 yrke Hata
3acsryra (Tak B MporpaMMe opraHnsoBaHa 00paboTKa COOBITHIN).
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[Ipoananusupyem Koz mpumepa. B 3arosioBKe mporpaMMBbl HCTIOTB3YIOTCA IBE import-
VHCTPYKIINY VI UMIIOPTUPOBAHUA KJIACCOB U3 ITAKETOB java.awt 1 java.awt.event.
OHU HY3KHBI JIJISE TOTO, YTOOBI B IIPOrPAMMe CTaJIU JOCTYIIHBIMU KJIACChI U3 OMOIMOTEKN
AWT. B riaBHOM MeTozie Ha OCHOBE Kjacca Frame co3gaercs 0ObeKT OKHA, CChLIKA
HA KOTOPBII 3aMUCHIBAETCS B 00BEKTHYIO TIepeMeHHYI0 wnd. TeKeT "OkHo AWT", mepe-
JAHHDBIN apTyMEHTOM KOHCTPYKTOPY KJacca Frame, oTipefiesisieT Ha3BaHUe OKHA (OTO-
Opazkaercst B CTPOKe Ha3BaHUs B BepXHel yacTu okHa ). Pasmepbl okHa (IMpruHa U BbI-
cOTa B MUKCeJax) 3a/Ial0TCsI KOMaHA0M wnd.setSize(300,200). [lonoxkenne okHa Ha
9KpaHe ompeiesgeTcsd KOMaHI01 wnd . setLocation(500,400). MeTony setLocation()
nepealoTcss KOOpAUHATHI (B IMMUKCeIaX) JIEBOTO BEPXHETO yTJia OKHA 110 OTHONIEHUIO
K JIEBOMY BEpPXHEMY YTy 9KpaHa.

noaPOBHOCTH

@ Mpn onpefeneHy KOOpPAMHAT KOMMOHEHTA OMPeAensoTcs KOOPAMHaTLl TOYKM B Jie-
BOM BEPXHEM Yr/y KOMMNOHEHTa. KoopAnHaTbl ONpeaensitoTcst Mo OTHOLLEHUIO K TOUKe
B JIEBOM BEPXHEM YI/y KOHTEWHEpa (47151 OKHA KOHTEWHEPOM SIBNISIETCS 3KpaH). MepBast
KoopZAMHaTa onpeaensieTcs BAO/b FOPU30HTaNM B HanpaB/ieHUM crieBa Hanpaso. BTopast
KoOopAMHaTa orpeaensieTcs BAOMb BEPTVKaNM B HarNpaBieHUN CBEPXY BHU3.

Komanza wnd.setVisible(true) oToGpaskaer Ha 9KpaHe OKHO: MeTOZ setVisible()
BbI3bIBAETCs M3 00BEKTa OKHA wnd, U apryMeHTOM METOAY [epeaeTcs 3HayeHue true.

HA 3AMETKY

Ecnu BbI3BaTh U3 06beKTa OKHa MeToA setVisible() C apryMeHTOM false, TO OKHO
NponageT c 3kpaHa (Ho He ByaeT yaaneHo M3 namsaTu).

[Tepen oTobpaskenneM OKHa B 06BEKTE OKHA PETUCTPUPYETCst 06PabOTUMK COOBITHS
KJiacca WindowEvent. /liist no6assienus 06paboTyrka B OKHO U3 06BHEKTA OKHA BBI3bIBA-
ercst MeTo]l addWindowListener(). Aprymentom Metony addWindowListener() mepe-
JaeTcsl AHOHUMHBIN OOBEKT AHOHUMHOTO KJIACCA, CO3IaHHOTO MyTeM HACJIEe0BAHUSI
KJjlacca-ajianrepa WindowAdapter. B aToM aHOHMMHOM KJ1acce [epeolpeiesisseTcs MeTO/|
windowClosing(), KOTOPBIIl aBTOMATUYECKH BbI3bIBAETCS B CJIydae, eCJIu 110Ib30BaTe b
IIBITAETCS 3aKPbITh OKHO. B Tesie MeTo/1a Bcero oiHa KoManzia — System.exit(0), KOTopoii
3aBepIlaeTCs BbIITOIHEHNUE IPOIPAMMEBIL.

noaAPOBHOCTU

@ Jio6oii rpacrueckuii KOMNOHEHT MOXET pearnpoBaTh Ha ornpeaeneHHble CobbITUS. Ty
€ob6bITUS COOTHOCUTCS € onpeaeneHHbIM knaccoM. CobbITuS, CBA3aHHbIE C OnepaumnsaMm
Ha ypOBHE OKHa, OTHOCATCS K knaccy WindowEvent. ECM Mbl XOTUM HayyuTb KOMMO-

HEHT pearnpoBaTb Ha CObbITME OMpeAeneHHoro TMna, TO HaM HeobxoauMMo co3AaTb
crneumanbHbil 06beKT-06paboTunK M A06aBUTL €ro B KOMMOHEHT (3aperncTpupoBaTh

€ro B KOMMOHeHTE). [/1s1 perncrpaummn 06paboTunka ans cobbiTuii knacca WindowEvent
ncnonb3ytoT Metod addWindowListener (). O6bekT-06paboTUMK CO34aETCSA HA OCHO-

Be KJflacca, peanusytollero nHTepdeinc Windowlistener. B 3ToM MHTepdelice ceMb
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abCTpaKTHbIX METOAOB, KaX/blil M3 KOTOPbIX BbI3bIBAETCS B OMNpeAeeHHON CUTyaLuu.
Hac nHTepecyeT nuwb MeToa windowClosing(), KOTOPbIV BbI3bIBAETCS MPU MOMbITKE
3aKpbITb OKHO. YTO6bI HE ONKCHIBaTbL BCE CEMb METOAOB, Mbl UCMOMNb3YyeM Kacc-aganTep
WindowAdapter, KOTOpbI peanusyeT MeToabl U3 MHTepdelica Windowlistener c ny-
CTbIM TenoM. Ha ocHoBe knacca WindowAdapter Mbl co3faem (@aHOHUMHBIN) noaknacc
W nepeonpeaensiemM B HeM Metog windowClosing().

Jlig cospanust OKHa HaMK UCII0JIb30BaH (DOPMAIbHO MPABUILHBIN ITOAXO0/, HO 0OBIYHO
Tak He JieJaloT. BMecTo Toro 4ToObl B IITaBHOM METO/IE IOITAITHO CO3/jaBaTh OKHO U Ha-
CTpamBaTh ero MapaMeTphl, pa3yMHee Ha OCHOBE KJiacca Frame co3/1aTh TIOIKJIacC 1 BeCh
npoiece (hopMUPOBaHKs 0OBEKTa OKHA BBIHECTH TYa. MoaubUKAIMs TPEABIIYIIEro
puMepa ¢ y9eToM c/IeJTaHHOTO 3aMedaHus IpeficTaBieHa B auctuare 12.2.

Jinctuur 12.2. Ewe oaHo okHO cpeacrteamn AWT

// TopknwyeHne nakeToB:
import java.awt.*;
import java.awt.event.*;
// Knacc pna co3gaHuA OKHa:
class MyFrame extends Frame{
// KoHcTpykTop:
MyFrame(String name){
// BbI30B KOHCTpYyKTOpa cynepknacca:
super(name);
// Pa3mepbl OKHa:
setSize(300,200);
// TonoxeHne OKHa:
setLocation(500,400);
// DobaBneHne 06paboTyMka B OKHO:
addWindowListener(new WindowAdapter(){
public void windowClosing(WindowEvent we){
// 3aBepuweHue BbIMOJHEHWUA MPOrpPaMMb:
System.exit(0);
}
1
// OTobpaxeHue OKHa:
setVisible(true);
¥
¥

// TnaBHbIA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHne u oTobpaxeHue OKHa:
new MyFrame("OkHO AWT");

B mporpamme MbI oTICbhIBaeM Kiacc MyFrame, cO3/[aBaeMblii HACTeIOBAHUEM KJIACCA
Frame. Bce KoMaHIbI 11O OTIPE/IETIEHUIO TTAPAMETPOB OKHA BBIHECEHBI B KOHCTPYKTOP
(B TOM umCJIe U KOMaH/Ia OTOOpaKeHUsT OKHA). ¥ KOHCTPYKTOPA €CTh TEKCTOBBIN ap-
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T'YMEHT, KOTOPBIU MePEaeTcst apryMEHTOM KOHCTPYKTOPY CyIEPKJIacca, i aTo Oyaer
Ha3BaHUe OKHA. B IJIaBHOM METOJIe MBI CO3/[a€M AaHOHUMHBII 00BEKT Kiacca MyFrame.
Pesynbrar BuIMOTHEHNS TPOTPAMMBI — TaKOM Ke, KaK ¥ B IPE/BIAYIIEM CIydae.

Terepb CO3aIMM AaHAJIOTUYHOE OKHO, HO TOJIBKO cpeicTBamu 6ubsmorekn Swing. [Toaxos
MOJKET OBITh COXpaHEH, HO BMECTO KJacca Frame Gy/IeT MCTIOIb30BAThCS Kiace JFrame,
BO3MOKHOCTU KOTOPOTO HEMHOTO IIHPE, TIO9TOMY 1 YaCThb 33/1a4 PEIIAeTCsI mporiie (JIuc-
tuaT 12.3).

Jinctunr 12.3. Co3paHue oKHa cpeacTBaMmm Swing

// Nopkniw4eHne nakeToB:
import javax.swing.*;
class Demo{
public static void main(String[] args){
// Co3paHue obbekTa OKHa:
JFrame wnd=new JFrame("OkHo Swing");
// Pa3mepbl OKHa:
wnd.setSize(300,200);
// TonoxeHue OKHa:
wnd.setlLocation(500,400);
// Peakuma Ha HaxaTue CUCTEMHON MUKTOrpaMMbl:
wnd.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
// OTobpaxeHue OKHa:
wnd.setVisible(true);

%] Oxo Swing

Puc. 12.2. OkHO co3aaHo cpeacTBamm 6ubnmotekmn Swing

OO6partuM BHUMaHWE Ha HEKOTOPbIE OTJIUYMS. Bo-TepBBIX, Tenepb HaM B import-
UHCTPYKIIMKA HEOOXOAMMO MMITOPTHPOBATh KJacchl (Ha CaMOM JieJie HaM HY’KeH KJIace
JFrame) 13 makeTa javax. swing. OGBHEKT OKHA CO3/IaeTcsT Ha OCHOBE KTacca JFrame. Buve-
CTO perucTparyu 06paboTdnKa 1Jist COOBITHI Kacca WindowEvent BbI30BEM 13 00bEKTa
OKHa MeTo/ setDefaultCloseOperation() uaprymMmeHTOM €My lIepelaiuM CTaTUYECKYIO
KOHCTaHTy EXIT_ON_CLOSE u3 kjacca JFrame. Tako#l apryMeHT O3HA4aeT, 4TO MPU TI0-
MIBITKE 3aKPBITh OKHO ITpOoTpamMMa 3aBepniaer BbimoJsiHeHne. [Ipu 3amycke mporpaMMbl
MosIBJIsIETCST OKHO (puc. 12.2).
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OKHO 110 (PYHKITMOHATBLHBIM BO3MOKHOCTSIM TaKoe Ke, KaK 1 B PACCMOTPEHHBIX paHee
npuMepax.

ITpu pabote ¢ Kaaccom JFrame MOKHO UCIIOJIb30BAThH TY K€ CTPATETHUIO, YTO U B MIPO-
rpamMme n3 guctunra 12.2. Moandukanms atoro npuMepa (C UCIOIb30BaHUEM KJlacca
JFrame) TIpezicTaBJcHA B iucTuHre 12.4.

JinctuHr 12.4. Ewe oaHO OKHO cpeacTtBaMu Swing

// TopknwyeHue nakeToB:
import javax.swing.*;
// Knacc ans cosgaHuMAa OKHa:
class MyFrame extends JFrame{
// KoHcTpykTop:
MyFrame(String name){
// BbI30B KOHCTpyKTOpa cynepknacca:
super(name);
// Pa3mepbl OKHa:
setSize(300,200);
// TonoxeHne OKHa:
setLocation(500,400);
// Peakuma Ha HaxaTue CUCTEMHON MUKTOrpaMMbl:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// OTobpaxeHue OKHa:
setVisible(true);
¥
}

// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHune n oTobpaxeHue OKHa:
new MyFrame("OkHo Swing");

I[Tpu obparmennu k kKoHcTaHTe EXIT_ON_CLOSE B KJacce MyFrame CCBIIKY Ha Kiiacc JFrame
YKa3bIBaTh HE HYKHO, TOCKOJIbKY KOHCTAHTa HACJeLyeTcs B Kiacce MyFrame. Pesymbrar
BBIIIOJIHEHMS IIPOTPAMMBI TOYHO TaKO#, KaK B IIPe/IbILYIIEM CIydae.

Ao d
OKHO C KHONMKaM"n U METKOMU
Benb a1o ke Hacrosias raitnal Tol moToMm HE-
Korza cebe He IPOCTHIID!

us xk/¢p «locmos us 6yoywezo»

Terepb HEMHOTO YCJIOKHIM IIPUMEP U CO3/[ITUM OKHO C KHONKAMU N MEMKOU — CHaYaIa
cpencreamu AWT, a 10TOM ¢ 1I0MoI1IbI0 6ubarorexu Swing. Ho ripeskiie yeM IpucTynuTh
K aHaJM3y KOJIa, PACCMOTPHM Pe3Y IHTATDI BHITTOTHEHNST TPOTPAMMBI — Tak Gy/IeT Terde
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MOHSITH IPUHIIUT OpTranu3anuu Kkoza. Mrak, mpu 3amycke mporpaMMbl MOSIBIISIETCST OKHO
(puc. 12.3).

B nenTpasbHOI YacTu OKHa — cepas 00s1acTh (naneav), Ha KOTOPOH pasMelleH TeKCT
(TekcToBast MeTKa). TeKCT 0TOOpasKAETCs CHHUM IIBETOM, COJIEPIKUT YUCJIO0, U B CAMOM
HavaJje BbITIOJIHEHUS TPOTPAMMBI OH TaKOil: HaxmuTe kHonky "Yucno": O. B HuxHel
YacTH OKHa ecTb JiBe KHOMKU. O/1Ha Ha3bIBAETCS 3aKpbiThb, U ITPU HAXKATHH ITONH KHOIIKN
OKHO 3aKpbIBa€TC, a IIpOrpaMMa 3aBepliiaeT BulrosiHeHue. Eie o/jHa KHOIIKA Ha3bIBaeTCs
Yucno. [Ipu HaxxaTum aToil KHONKK B METKE, KOTOPas HaXOAUTCA B EHTPAJIbHON YacTh
OKHA, HA eIMHUILY YBEJTUMIMBAETCS YMCI0BOE 3HaYeHue (puc. 12.4).

l .‘k«pumt,H Yucno

Puc. 12.3. OkHO C MeTKOiA Puc. 12.4. Npu HaxkaTum KHOMKK Yncno
1 ABYMSI KHOMKaMM 4YNC/IOBOE 3HaYeHne
B METKE YBE/IMYMBAETCS Ha eMHULY

1a]

Ho Tax Mo:keT mpomosKaThest He 04etb A0ro. Eciu mocieoBareibHO HaKaTh KHOIIKY
Yucno Tpu pasa, To B MeTKe Oyziet oToOpakaThes 3Hadenue 3 (puc. 12.5).

Ecaii ocsie aToro elie pas HaxkaTh KHOIKY YMCIO, TO TEKCT B METKE U3BMEHUTCSI, 2 KHOIKA
Oyxer sabiokuposana (puc. 12.6).

! Sakpeime H Hucno d

Puc. 12.5. Bupg okHa nocne Tpex Puc. 12.6. Ewe 0gHO HaXxaTne KHOMKK
nocneaoBaTenbHbIX HaXaTuii KHOMKK Yucno Yncno NpuMBOAUT K U3MEHEHMIO TEKCTa
B MeTke 1 6NOKMPOBAHNIO KHOMKM

[Toce aToro ocTaercst TOJMBKO 3aKPHITh OKHO. Ko mipezcraBien B muctuare 12.5.
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JIncTuHr 12.5. OKHO C KHONKaMu U MeTko Ha ocHoBe AWT

import java.awt.*;
import java.awt.event.*;
// Knacc pna peanusauumum OKHa:
class MyFrame extends Frame{
private int count=0;
private String text="Haxmute kHonky \"Yucno\": ";
// KoHcTpykTop:
MyFrame(int x,int y){
super();
// Ha3BaHue OKkHa:
setTitle("OkHO C KHOMKamMuM U MeTKon");
// TlonoxeHwe u pa3mepbl OKHa:
setBounds(x,y,300,200);
// OKHO GUKCUPOBAHHLIX pa3mMepoB:
setResizable(false);
// 06paboTyuK AnA OKHa:
addWindowListener(new WindowAdapter(){
public void windowClosing(WindowEvent we){
System.exit(0);
}
3
// OTkIW4YeHue MeHeaxepa KOMMOHOBKM ANA OKHa:
setLayout(null);
// Co3paHve obbekTa wpudTa:
Font f=new Font(Font.DIALOG,
Font.BOLD|Font.ITALIC,13);
// TpumeHeHne wpupTa ANA OKHA:
setFont(f);
// Co3pmaHue naHenu:
Panel P=new Panel();
// TlonoxeHue u pa3mepbl MaHenu:
P.setBounds(10,30,280,120);
// UBeT doHa Ans naHenu:
P.setBackground(Color.LIGHT_GRAY);
// OnpepeneHne meHeaxepa KOMMOHOBKMW ANIA MaHeNn:
P.setLayout(new BorderLayout());
// Co3paHve MeTKu:
Label L=new Label(text+count);
// BblpaBHMBaHWe TeKCTa MO LEHTPY MeTKU:
L.setAlignment(Label.CENTER);
// UBeT ana wpudpTa mMeTKu:
L.setForeground(Color.BLUE);
// DobaBneHne MeTKU B LEHTP NaHenu:
P.add(L,BorderLayout.CENTER);
// DobaBneHue naHenu B OKHO:
add(P);
// Co3pmaHue KHOMKWU:
Button A=new Button("3akpbiTb");
// TonoxeHune ¥ pasmepbl KHOMKMW:
A.setBounds(490,160,90,30);
// 06paboTyuK ANA KHOMKMW:
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}
}

A.addActionListener(ae->System.exit(0));
// DobaBneHue KHOMKW B OKHO:
add(A);
// Co3pmaHue KHOMKWU:
Button B=new Button("4Yucno");
// 06paboTyuK ANA KHOMKMW:
B.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent ae){
count++;
if(count>3){
B.setEnabled(false);
L.setText("KHonka \"4Yucno\" 3abnokupoBaHa");
}elseq{
L.setText(text+count);
¥
}
3

// TonoxeHne u pa3mepbl KHOMKMW:
B.setBounds(170,160,90,30);

// DobaBneHue KHOMKW B OKHO:
add(B);

// OTobpaxeHue OKHa:
setVisible(true);

// TnaBHbI Knacc:
class Demo{
public static void main(String[] args){

[lig peanusaiium okHa co3iaeM CreluaabHbIN Kiacc MyFrame, KOTOPBIN HacJIeyeT KJIacc
Frame. B kracce MyFrame ecTbh 3aKpBITOE 1I€JIOUHUCJIEHHOE TI0JIE count ¢ HAYaJIbHBIM HY-
JIEBBIM 3HAUEHWEM W 3aKPBITOE TEKCTOBOE T10JIe text (OHO COZEP;KUT OCHOBHYIO YacTh
TeKkcTa MeTKH ). Bce camoe nHTepecHoe IIPONCXOANT B KOHCTPYKTOPE.

KOHCprKTOpyKﬂaCC&HepeﬂaKﬂCﬂﬂBaHBHOQHCHGHHHXSHaquHH,KOTOpHeOHpeHeHHKﬁ

// Co3paHve u oTobpaxeHue OKHa:
new MyFrame(400,300);

TTOJIOKEHNE Ha 9KpaHe OKHa.

noaPOBHOCTHU

MHorve 3afiaum, CBsi3aHHbIE C cO3aHMeM rpadryeckoro uHTepdeiica, MoryT pelaThCs
pa3HbIMK cnocobamn. Hanpumep, pa3mepbl KOMMOHEHTA MOXHO 3a4aTb C NMOMOLLbIO Me-
Tofa setSize(), a NOMOXEHWE B KOHTEHEPE — C NMOMOLLbIO MeToAa setlocation().
BmecTo 3Tvx AByX METOAO0B MOXHO MCNOJb30BaTh MeTO/ setBounds (). ApryMeHTamu
MEeToAy nepefaloTcs KOOpAMHaTbl (FOPU3OHTaNbHas M BepTMKasibHas) KOMMOHEHTA

&

M ero pasmepsbl (LUMPUHA 1 BbICOTA).
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HasBanue okHa 3a/1aeM ¢ TOMOINbBIO MeTozia setTitle(). Mbl co3maeM OKHO (HUKCHPO-
BaHHBIX Pa3MePOB (HEJIb3sI H3MEHUTH Pa3MEPBI OKHA MBIIITBIO ), TOITOMY 13 00bEKTa OKHA
BBI3bIBaeM MeTOJT setResizable() c aprymeHToM false. Takike 17151 OKHA PETUCTPUPYETCS
06paboTurK cOOBITUST KTacca WindowEvent, CBSI3aHHBIN € MOMBITKON 3aKPBITH OKHO.

Mpl r1anupyeM B OKHe pa3MeliaTb KOMIIOHEHTDI. 3a pagMellleHne KOMIIOHEHTOB B KOH-
TeilHepe OTBEYAET CIEIUANBHbINA 0GBEKT, KOTOPBIIT HA3BIBACTCSI MEHEONCEPOM KOMNOHOB-
xu. OHU GBIBAIOT Pa3HBIMU. Y KayKIO0TO MEHE/KEePa KOMITOHOBKY €CTh OTIPE/IeJICHHBIIT
AJITOPUTM, B COOTBETCTBUM C KOTOPBIM OH pa3MeliaeT KOMIIOHEHTHI B KonTelinepe. Ho
MO>KHO OTKJIIOYUTD MEHE/PKeP KOMIIOHOBKM U Pa3MeNiaTh KOMIIOHEHTBI, yKa3bIlBas UX
KOOPAMHATBI. Bbi3oBeM MeTo setlLayout() M apryMeHTOM €My Iepeila/luM IIyCTYIO
ccbIky null. B obieM ciydae apryMeHTOM METOJIY MepeIaeTest CChIIKA Ha 06BEKT
MeHekepa KoMImoHoBKH. IlycTas ceplika o3Hauaet, 4To MeHe/PKep KOMIIOHOBKM He
HCIIOJIb3YETCS.

Ha ocHoBe kiracca Font cosmaercst 00beKT mpu@ra, U 3aTeM 3TOT 00BEKT TePeaaeTcst
apryMeHTOM MeTony setFont (). B pesysbrare manubiii mipu@T TpUMEHSETCS IS OKHA.

noaPOBHOCTHU

@ ApryMeHTaMu KOHCTPYKTOPY Kracca Font nepefatoTcsl MpUBEAEHHbIE HIKE 3HAYEeHUs!.

KoHcTaHTa DIALOG SIBASIETCS Ha3BaHWEM flormyeckoro wpudTa. VHCTpykums Font.

BOLD|Font.ITALIC O3HA4aeT, YTO MUCMOJb3YETCS XUPHBIN KYPCUBHBIN CTUb. TpeTuii
apryMeHT KOHCTpYKTOpa 13 onpeaenseT pasMep wpudTa.

IIpu cosmaHuu OKHA UCIOJAb3YETCs Nanelb, KOTOpas MpeacTaBiseT coO0H mpaMoy-
rOJIbHYIO 00JIaCTh, CIIY/KAIIYI0 KOHTEHHEpOM ISl PasMelleHus APYTUX KOMIIOHEeH-
toB. KpaiiHeil He06X0AUMOCTH UCIIOJAb30BaTh HaHe b B JaHHOM CjIydyae He ObLIO,
CKOpee Mbl UCIIOJIb3yeM IMaHe/ b KaK IeKOPATUBHBIN 2jieMeHT (ITIOMECTUB METKY Ha
naneJipb). [lanesnb cosmaeTcs Ha OCHOBE Kjacca Panel, a CChLIKA HA CO3JAHHBII 0OBEKT
3amuchiBaeTcs B nepeMeHnyio P. [Tosoxkenue u pazmMepsl TTaHe u 3aal0TCsT KOMaH-
Jl0li P. setBounds(10,30,280,120).

noAPOBHOCTH

KoopanHaTbl KOMMOHEHTa ONPEeAensoTCs MO OTHOWEHUIO K ero KOHTelHepy. MNMaHenb
Mbl A06aBnsieM B OKHO (koMaHaa add(P)), MO3TOMy B COOTBETCTBMM C KOMaHZOW
P.setBounds(10,30,280,120) WMpuHa NaHeNN paBHa 280 NuKcenaMm, BbICOTa naHe-
JIN COCTaBNSIET 120 NUKCENOB. J1EBbI BEPXHWI Yro MaHENM CMELLEH MO OTHOLLEHMIO
K NTEBOMY BEPXHEMY Yr/ly OKHa MO rOPU30HTaNN Ha 10 NUKCENOB, a MO BEPTUKAIN — Ha
60 NUKCenos.

Komanoii P. setBackground(Color.LIGHT_GRAY) /IS [TaHEJU 32/1a€TCSI CBETJIO-CEPhII
uBer (oHa, II0ITOMY 1P 0TOOPAKEHUN OKHA 06J1aCTh AHEIN BbleJIeHa [BETOM. Takke
KOMaH/Ioil P.setLayout(new BorderLayout()) 3amaeM /Jis MaHeJ I MeHeKep KOMIIO-
HoBkK. OOBEKT MeHeIKepa KOMIIOHOBKHU CO3/aeTcsl Ha OCHOBE Kiacca BorderLayout
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U TiepesiaeTcsa MeTOy setLayout (), KOTOPBI BLI3BIBACTCA U3 oObekra mmanesu. biaro-
Jlaps UCIOJIb30BAHUIO MeHeIKepa KOMITOHOBKY KOMaHoH P.add(L,BorderLayout.
CENTER) MeTKa (CCBLTKA HA KOTOPYIO 3aIUCHIBAETCS B MEPEMEHHYIO L) 100aBISIETCS
B I[EHTPAJIbHYIO YaCTh [TAHEJIN.

noaPOBHOCTH

Y KaXzoro KoHTelHepa (KOTOPbIMU SIBASIOTCS OKHO M MaHesb) eCTb CBOM MeHemKep
KOMTMOHOBKW. Mbl OTK/OUMAM MeHeKep KOMMOHOBKM ANsi OKHA, HO HEe ANs NaHenu.
MeHexep KOMMOHOBKM, CO3Aj@aHHbIN Ha OCHOBE Kiacca BorderLayout, N03BoNsSET 0-
6aBnsTb KOMMOHEHT B LIEHTP KOHTENMHEpa M MNo ero kpasiM. MecTto, Kyaa aobasnsieTcs
KOMMOHEHT, OnpesensieTcsl BTOpbIM apryMeHToM MeToga add (). KoHcTaHTa CENTER v3
knacca BorderLayout 03Ha4YaeT, YTO KOMMOHEHT A0OABNSETCS B LIEHTPasibHyo YacTb
KOHTeliHepa.

Cama MeTKa cosgaercst Kak o0bekT kiacca Label. Komanioii L.setAlignment(Label.
CENTER) MbI 3a/1aeM /IJIsl METKHM PEXKUM BBIDABHUBAHUS TEKCTa 110 1eHTpy. LBeT misa
mpudTa METKH 3a/1a€TCsI KOMaH/[0# L. setForeground(Color.BLUE).

Kuomnxku (ux /1Be) co3zaiorest Ha OCHOBe Kjacca Button. KoHcTpyKTopy 1iepesiaeTcs TEKCT,
KOTOPBIN CJIYKUT Ha3BaHMeM KHOMKU (oToOpazkaercs B obiactu Kuorkw). [losoxkenue
1 pa3Mepbl KHOIIOK 33/1aI0TCs € ITOMOIIbIO MeToja setBounds (). [Ipuuem mockosibky
KHOIIKY /I00ABJISIIOTCST B OKHO (& HE HA MAHEeJb), T0JI0KEeHNEe KHOMOK ONPEIESIETCS 110
OTHOMLIECHUIO K OKHY. J[J1s1 106aBJI€HNsT KHOTIOK B OKHO MCIIOJIb3yeM MeTol add ().

Camas HeTpHUBHaJIbHASI YaCTh CBSI3aHA C co3JaHreM 00pabOTUNKOB /i KHOMOK. Obe
KHOITKY JIOJKHBI PearrpoBaTh Ha HaskaTne. 1o coObITHe Kacca ActionEvent. liist 06-
PaGOTKHU COOBITHS JAHHOTO KJ1acca HeoOXOMMO CO3aTh 00beKT-06pabOTUHK, 1 3TOT 00b-
€KT JI0JIKEH CO3/IaBaThCsT HA OCHOBE KJIacca, peasin3ylolero nurepdeiic ActionListener.
Nurepdeiic sBasieTcst GyHKIIMOHATBHBIM, U B HEM 0OBSIBJIEH BCETO OJMH abCTPAKTHbII
MeToJ actionPerformed(). MeTo/ He BO3BpalllaeT pe3yabTaT, a apryMEeHTOM MeTOo/a
SIBJITETCST 0OBEKT COOBITHS KTacca ActionEvent. JJaHHBIN MeTO GY/IET aBTOMATIYECKH
BBI3BIBATHCS B CJIyYae HakaTHsl KHOMKM. J{Jis perucrpaiuy 00paboTuynKa B KHOIIKE U3
00beKTa KHOIIKU BbI3bIBaeTCcsl MeTo | addActionListener(), a MeToy mepeaaercst 00b-
eKT-00paboTYUK.

HA 3AMETKY

Mockonbky MHTepdeic ActionlListener siBNSieTCs (YHKUMOHANbHLIM, TO METOAY
addActionListener() MOXHO Nepenasatb U NMb6Aa-BblpaXKeHue.

Jlist mepBoii KHOTKHU (KHOTIKA 3aKpblTb) 00pabOTUYNK CO31AETCST M PETUCTPUPYETCST
KOMaHZIO1 A.addActionListener(ae->System.exit(0)), B KoTopoi MeToxy addAc-
tionListener() apryMeHTOM IMepeaHo JsiMO/a-BbhIpaKeHre ae->System.exit(0).
OHo ompeiesisieT Ko MeTo/ia actionPerformed() B 00beKTe, KOTOPBIN OyIeT co3MaH
U 3aPETUCTPUPOBAH 0OPAOOTUNKOM JIJIST KHOTIKH.
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noAPOBHOCTHU

@ Y mMeTofa actionPerformed() eCTb apryMeHT, KOTOPbIN Mbl B ;AHHOM Cily4ae He Uc-
nonb3yem. Moatomy y namMbaa-BbipaxkeHns (B HaLeM Crlydae 3T0 ae->System.exit(0)),
KOTOpOe onpeaensieT MeTod, ToXe AO/MKeH 6biTb apryMeHT. Mbl ero Ha3sanum ae, HO

3TO HENPUHLMNWANBHO.

O6paboTurK 11 BTOPOiT KHOIIKKM CO3/IAETCsI HA OCHOBE aHOHUMHOTO KJIACCa, PEaju3y-
foritero uHTepdeiic ActionListener. MHCTPYKINSA CO3/aHNsT aHOHUMHOTO 0OOBEKTA Ha
OCHOBE aHOHMMHOTO KJIacca repeiana apryMeHTom Metoty addActionListener(). B aToit
KOMaHjie OTIMChIBAeTCS MeTO/| actionPerformed(), BbI3bIBAEMBIN B CIyyae HaxKaTUs
KHOIIKM Yuncro. B Tesie MeTo1a KOMaH/I01 count++ Ha eIMHUILY yBeJIUYMBAETCS 3HaYeHNe
LEJIOUHCIIEHHOTO T10JI1 count, a 3aTeM B JIeJI0 BCTYIIAeT YCJIOBHBIHN oniepatop. B neMm mpo-
BepsieTcs yCJI0BHe count>3, U €CJIM OHO UCTUHHO, TO KOMaH/I0 B.setEnabled(false)
KHOTIKA JleJIaeTCsd HeaKTUBHOU (ee Hesb3sl HaXKaTh), a KOMaH/ol L.setText("KHonka
\"Yucno\" 3abnokuposaHa") MeHseTCs TEKCT MeTKU. Ecii ske ycstoBre JI03KHO, TO KOMaH-
7001 L.setText(text+count) /Ui METKU IIPOCTO IIPUMEHSAETCS HOBBIH TeKCT (HOBOE
B HEM — TOJIbKO YHMCJIOBOE 3HAYEHNUE).

ITocJie TOro Kax Bce HACTPOMKK BBIIIOJIHEHbI, KOMaH/10ii setVisible (true) okHO 0TOGpPA-
JKaeTcst Ha akpaHe. [LoaToMy KoT/ia B TTTABHOM METO/I€ TIPOTPAMMBbI CO3/1A€TCS aHOHUMHBIN
00beKT KJacca MyFrame, TO Ha 9KpaHe IOSIBJISETCS OKHO.

Peanuzanus npuioskenus cpejcrsamMu Swing ripejicrasiena B suctunre 12.6 (s co-
KpaieHust 00beMa Kojia KOMMEHTAPUH y/IaJICHbI ).

JInctuHr 12.6. OKHO C KHOMKaMKU U METKO Ha OCHoBe Swing
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
class MyFrame extends JFrame{
private int count=0;
private String text="Haxmute kHonky \"Yucno\": ";
MyFrame(int x,int y){
super();
setTitle("OkHO C KHOMKaMuM U MeTKon");
setBounds(x,y,300,200);
setResizable(false);
setDefaultCloseOperation(EXIT_ON_CLOSE);
setLayout(null);
Font f=new Font(Font.DIALOG,
Font.BOLD|Font.ITALIC,13);
JPanel P=new JPanel();
P.setBounds(10,10,275,120);
P.setBackground(Color.LIGHT_GRAY);
P.setLayout(new BorderLayout());
JLabel L=new JLabel(text+count);
L.setHorizontalAlignment(JLabel.CENTER);
L.setForeground(Color.BLUE);
L.setFont(f);
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P.add(L,BorderLayout.CENTER);
add(P);
JButton A=new JButton("3akpbiTb");
A.setBounds(30,135,100,30);
A.setFont(f);
A.addActionListener(ae->System.exit(0));
add(A);
JButton B=new JButton("4Yucno");
B.setFont(f);
B.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent ae){
count++;
if(count>3){
B.setEnabled(false);
L.setText("KHonka \"4Yucno\" 3abnokupoBaHa");
}elseq{
L.setText(text+count);
¥
¥
1
B.setBounds(170,135,100,30);
add(B);
setVisible(true);
¥
¥

class Demo{
public static void main(String[] args){
new MyFrame(400,300);
}

[To cpaBHEHMIO € TIPEABIIYIIIEN IIPOTPAMMON U3MEHEHUSI MUHUMAJTbHbI. KoHIlenTyaabno
BaJKHO, UTO BMECTO KJIaCCOB Frame, Label, Button u Panel u3 6u6anorexu AW T MbI nc-
II0JIb3yE€M COOTBETCTBEHHO KJacChl JFrame, JLabel, JButton u JPanel u3 6u6IMOTEKN
Swing. Jlyist BO3MOKHOCTH PabOTBI ¢ 9TUMK KJIaCCAMK B 3ar0JI0BKE IIPOrPaMMbI UMIIOD-
TUPYETCs TTaKeT javax.swing. Bmecto onucanus o6paborunka st 06 beKTa OKHA MBI
BOCII0JIb30BA/INCh METOJIOM setDefaultCloseOperation(). [Ipu onpeaesenuu crocoba
BBIPABHUBAHMS TEKCTA B METKE MCTIOIb3yeTcsl MeTo/] setHorizontalAlignment (). Takske
B cuity creluKu 0ToOpaskeHns KOMIIOHEHTOB 13 OMOIMOTeKr SWing yTOYHEHbI He-
KOTOPBIE TTApAMETPBI, OTBEYAIOINE 32 PA3MEPBHI 1 pa3MellieHue KOMITOHEHTOB (KHOTIOK,
B yactuoctn). Hpudr g Kaxgaoro KOMIOHEHTA TPUMEHSIETCS MHAUBUYJIBHO.

[Ipu 3armrycke mporpammbr osiBJIsieTcst okHO (puc. 12.7).

DyHKIIMOHATBPHOCTD OKHA TAKAs JKe, KaK U B IPEAbILYIIEM caydae. Tak, Mbl MOJKEM TO-
CJIE0BATETHHO HAKIMATH KHOTIKY YMC0 10 Tpex pas. Kak BBITISAANT OKHO TTOCIe Tpex
HaKkaTuii, mokazano Ha puc. 12.8.

Ere o0 HaskaTHe KHOMKI YUCIO IPUBOIUT K TOMY, UTO KHOITKA G1okupyercs (puc. 12.9).

SEIKPI)ITI) OKHO MOJKHO C TIOMOTIIHIO CUCTEMHOT TIMKTOIPaMMBbI NJIN HaKaB KHOIIKY BaKprTb.



KOMMOHEHTbI 1 cobbITUA 433

sampoime | | Hucng E!
Puc. 12.7. OkHO C ABYMS KHOMKaMM Puc. 12.8. Bua okHa nocne Tpex
M TEKCTOBOM METKOW CO3AaHO MocnefoBaTeNbHbIX HAXaTUIN KHOMKK Yncrio

cpeacrsamMm Swing

| JaKpeImE | | Yucno TX'
g

Puc. 12.9. OyepeaHoe HaxaTne KHOMKM Y1cio npuBoanT K 610KMPOBKE KHOMKM
N U3MEHEHMIO TeKCTa MEeTKM

HA 3AMETKY

XoTs B paccMOTpeHHbIX NpuMepax cpeactsamMn AWT n Swing cosaatotcsi, B 0bLem-To,

X 3KBUWBASIEHTHbIE NPOrpaMMbl, 3TO HE 03HAYaAET, YTO KOMMOHEHTbI, peann30BaHHbIE Ha
OCHOBE K/acCcoB M3 pasHbIx 6GUBNMOTEK, UMEKOT OANHAKOBbIE BO3MOXHOCTU. KOMMOHEHTBI,
CO3[aHHbIE Ha OCHOBE KJ1accoB M3 bubnuotekn Swing, 6onee rmbkme, dyHKUMOHANb-
Hble, Y HKX 60sblue HAacTpoeKk U 6onee BbICOKMI YPOBEHb COBMECTUMOCTU C PasHbIMM
onepaumoHHbIMKU cucTeMamu. MosToMy B paboTe ¢ rpaduyeckum nHTepdeicom npea-
noyteHue otaaetca 6ubnmoreke Swing.

KoMnoHeHTbl U cobbiTUA

OrJracure BeCh CIUCOK, TIOXKATYHCTA.
us x/p «Onepavus bl u dpyeue npuxnouenus Hlypuxas
31eCh IPUBOUTCS KPATKUN 0630 KJIACCOB KOMITOHEHTOB, HCIIOJIb3YEMbIX [IPU CO3IaHIH

npunoKeHni ¢ rpapmaecknm uaTepdeiicom. Kpome aToro, Mbl poananmsupyem oomime
[IOJIXO/IbI, CBSABAHHDBIE ¢ 0OPA0OTKOI COOBITHI.
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Mpbr yoke 3HaEM, UTO CO3/IAHNE TOTO FJIH MHOTO KOMITOHEHTA 03HAYAET CO3/IaHe 00BEKTa
COOTBETCTBYIOIIETO KTacca. [109ToMy He0OXOIMMO 3HATH, KAKUE KJIACCH TIPEIHA3HATEHDT
[T CO3/IaHUS TOTO WJIM MHOTO KOMTOHEHTa. [ToMMMO TakuX KOMIIOHEHTHBIX KJTACCOB,
B 6ubmorekax AWT u Swing ecTh MHOTO BCIIOMOTATENbHBIX KITACCOB, BAKHBIX MPH
paspabotke unTepdeiica. Hexoropbie Takue kiacest u3 6ubnnoreku AW T nepedrcieHbl
B tab. 12.1.

Ta6bnuua 12.1. HekoTtopble knaccol u3 6ubnnotekn AWT

Knacc OnucaHue

Button Kunacc 1714 cozanug o0beKTa KHOIKI

Canvas Kitace auis1 peasiuzaiiuu 1wy croii psiMoyToJibHOl 001aCTH, KOTOPYIO
MOKHO UCTIOJIb30BATD /IJISI PUCOBAHUS

CardLayout Kuacce st cosnanust Mmerekepa KOMITOHOBKI

Checkbox Kumacce anst peammsanum nepexiodaTesiell 1 ol (KOMITOHEHTHI,
KOTOpPbIE MOI‘yT 6BITB B OTHOM U3 JIBYX COCTOHHI/IIL/i — yCTaHOBJIeHHOM
U HEyCTaHOBJICHHOM)

CheckboxGroup Kiace 7151 co3ianust Tpy bl nepekJodaTesieit

CheckboxMenuItem | Kmacc A7 co3manms MyHKTa MEHIO THIIA TTePEKII0YATETsT

Choice Kuacce a7t cozmanmst pacKpbIBaIOIerocst CIIcKa

Color Kumacce noist peanmsanu 1[BETOBBIX TAPAMETPOB

Cursor Kunacce st peanusaiuu Bua Kypcopa MbIIu

Dialog Kunacc a7is1 peanusanuu AnajioroBoro OKHa

Dimension Kiace st peanuszanuu o6beKTa, ONPEAESIONIEro MUPUHY U BBICOTY
KOMTIOHEHTA

FileDialog Knacc g peanmsanmu okHa BeiGopa (aiina

FlowlLayout Kracc nist cosmanus MeHeKepa KOMITOHOBKY

Font Kiace ans cosnanust o6bexta mpuhTa

Frame Krnacce niist co3panmst okHa

GridBaglayout Kunacce st coznanust menepkepa KOMIIOHOBKY

GridLayout Kunacc st coznanust Mmenepkepa KOMIIOHOBKY

Label Kiacc s cosmanms MeTku

List Knacc g cosmanms cnmcka Bei6opa

Menu Krnacc nyst cosmanust MmeHio
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Knacc OnucaHue

MenuBar Kunacce st coznanust nanesin MeHIo

MenuItem Kumacce st cosanmst myHkTa MeHIO

Panel Kumacce nrst cosnanus nanesn (IpssIMOYTOJTbHBIH KOMITOHEHT-KOHTET -
Hep)

Point Kuace st co3nanust 00beKTa, ONpe/eIsiiolero TOUKY ¢ AByMsi KOOp-
JIUHATAMU

Scrollbar Kunacce noist peanmsanuu moJsiochl NPOKPYTKH

ScrollPane Kumace nrst peanmsanum KoHTelHepa ¢ aBTOMAaTUYeCKON TOPU30HTATTb-
HOH 1 BEPTUKAIBHOW TPOKPYTKOH

TextArea Kiace ny1d co3panug TekcToBoii obmactu

TextField Kiiace 7151 cosmanmst TeKCTOBOrO 0JIst

Window Kiace ans cosnanust okta (6€3 paMKy U [aHEIU MEHIO )

[Tosesmble kaacewl u3 6Gubarorekn Swing npejacrasaensl B Tabr. 12.2.

Ta6nuua 12.2. HekoTopble knaccol n3 6ubnmotekn Swing

Knacc OnucaHue

BorderFactory Kiace st cosnanust 06beKTOB, ONMPEAETSIIONINX PAMKI KOMIOHEH-
TOB

Box KownreitHep, B KOTOPOM HCIOJIb3YETCS MEHE/KEP KOMITOHOBKH
Kjlacca BoxLayout

BoxLayout Kunacc st coznanust menempkepa KOMIIOHOBKY

ButtonGroup Kuacce st cosmanmst rpymn nepekiovareseit

GrouplLayout Kuace nst cosanmst MmeHekepa KOMITOHOBKH

ImageIcon Kiace aust cosnanus o6bexTa u300paskeHust

JButton Kiacc s cospanms KHOIKU

JCheckBox Kunacce nyist cozpanust oniuu (KOMIIOHEHT, JIJIsT KOTOPOTO MOKHO
YCTaHOBUTD U OTMEHUTD (HJIAZKOK )

JCheckBoxMenuItem Kuace ast cozanmst myHKTa MEHIO OTIITMOHHOTO TUTIA

JColorcChooser Knacc ans peanmsanum BerOopa 1seta

JComboBox Kuace 7151 co3ianust pacKpbIBAIOIIETOCs CIIUCKA

JDialog Krace pist co3panust 1maaioroBoro OKHa
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Ta6bnuua 12.2 (npodomkeHue)

Knacc OnucaHue

JEditorPane Kitace ni1d cospanust TeKCTOBOro KOMIIOHEHTA C BO3MOKHOCTSIMU
pelakTHpPOBaHUST

JFileChooser Kiace auist peanuszanuu Boi6opa aiinos

JFormattedTextField Kiace 7151 co3ianmst TeKCTOBOTO MOJISL ¢ PACITUPEHHBIMU BO3MOK-
HOCTSIMU

JFrame Kumacce nnst cosnanust okna

JLabel Kiace s co3panmst TeKCTOBOI METKI

JList Kiacce ans cospanus crimcka Boi6opa

JMenu Kunacce ays peanuzanuu MeHio

JMenuBar Kirace ns cosmanmst manesim MeHIO

JMenuItem Kunacce aist cozanust myHkTa MEHIO

JOptionPane Knacc co craTmaecknMu METOaMu JIJTsl OTOOPasKEHMS TUATOTOBBIX
OKOH

JPanel Kumacce a1 cospanms nanenn

JPasswordField Kuacc a5 coznanust moJist BBoJia napoJist

JPopupMenu Kumacce nnst peanmaanny KOHTEKCTHOTO MEHIO

JProgressBar Kunacce s peanusaiiuu KOMIOHEHTA, SABJISIIONIETOCS WHIAUKATOPOM
HEKOTOPOTO TIpoIiecca

JRadioButton Kuacce a1t cozmanust iepexodaTesist

JRadioButtonMenuItem | Kiacc A7 cO3/[aHUS MTyHKTA MEHIO, KOTOPBII ABJIAETCS TEPEKITIO-
yaTeseM

JScrollBar Kunacce st coznanust moJsiochl NpOKPYTKU

JScrollPane Kumacce amst cosmanms koHTeliHepa ¢ TT0J10caMi TIPOKPYTKU

JSeparator Kunace nst peanmsanuu pasjiesintesist TyHKTOB MEHIO (JIeKOpaThB-
HBII 2JIEMEHT)

JSlider Kuace 151 cospanus caaiiiepa (KOMIIOHEHT CO TKaJIO0N U O3y H-
KOM)

JSpinner Kuace nst co3panust cimunepa (1oJie co 3Ha4eHneM U MUKTOTpaM-
MBI CO CTPEJIKaMU, TO3BOJISIONUMYU U3MEHSITh 3HAYeHKE B TI0JIe)

JsplitPane Kumacce nst cosmanmst nanes ¢ pasaenureseM (TIaHe b pas/eeHa
Ha /[Be YacTH)

JTabbedPane Kiace s co3panms naneim co BKJIaKaMu
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Knacc OnucaHue

JTable Kuace st pabotsl ¢ TabaumaMu

JTextArea Kunacce 1714 co3ianug TeKCToBo 001acTu

JTextField Kirace nia cospanust TeKCTOBOTO OIS

JTextPane Kiace s co3panms TeKCTOBOM TTaHe u

JToggleButton Kitace nia cospanust KHOIKHY OIIIMOHHOIO THUIIA

JToolBar Kuace 7151 co3ianust maHesm MHCTPYMEHTOB

JToolTip Kuace ucniosib3yercst j17ist CO3/IaHMsT BCILTBIBAIONTUX TTOICKA30K JIJIsT
KOMIIOHEHTOB

JTree Knacce ans paboTsl ¢ iepeBbamu

IWindow Kirace ais cosnanust okta 6€3 MeHIo, 3aroJI0BKa M TPOYMX aTPH-
OyToB

OverlaylLayout Kunacc st coznanust Mmenepkepa KOMIIOHOBKY

ScrollPanelayout Kuace nst cosmanust MmeHekepa KOMITOHOBKH, UCITOJIB3YE€MOTO
B ITAHEJH C TTOJI0CAMH TTPOKPYTKHI

Kak BU/INM, KJIaCCOB /IOCTATOYHO MHOTO. HeKOTOpre N3 HUX UCITOJIb30BAJINCh paHeEe NJIN
celie 6ley'T HCITIOJb30BaTbCA B pPaCCMaTPUBAEMBbIX JlaJi€e€ ITIpUMEPax.

Kak HeosHOKPaTHO oTMeYanoch, Hanubosee BaskKHass 4aCcTh KOAA JUISA TIPUJTOKEHUI
¢ rpadpuueckum unrepdeiicoMm cBsgsana ¢ 00paborkoii cobbiTuil. Bosee Toro, obpa-
6OTKa COOBITUI SIBJISIETCS, TTOKATIYH, KPA€yrOJbHBIM KaMHEM JIIDOOTO TpadhuuecKoro
NPUITOKEHNUSL,

BsanmozeiicTBue nosb3oBaredis ¢ rpagudeckuM uHTEpGEicoM peaansyeTcs yepes
06paboTky cobbimuii. T1o cobbITHEM MTOAPA3yMEBAIOT HEKOTOPOE JeHCTBIE, TPOU3-
BOJMMOE ¢ TpauyeCKUM KOMIIOHEHTOM: HallpUMep, HaskaThe KHOIKHW, U3MEHEeHHe
pa3MepoB OKHA, BBOJI CUMBOJIA B T10JIe U TaK flajee. KOMIIOHEHT, ¢ KOTOPBIM ITPOM30-
1LJT0 COOBITHE, HA3BIBACTCS UCTROUHUKOM COObimust. Bee BO3MOKHBIE COOBITHS Pa3OUTHI
Ha Kjaccel. Vmm, ApyruMu ciioBaMu, ecTh HaOOP CIEIMaTbHBIX KJIACCOB, KayKbli U3
KOTOPBIX COOTBETCTBYET COOBITHIO OTIPe/IeJIeHHOTO TrTia (B 0611eM (hUI0TOTHYECKOM
CMBICJIE ATOTO cJIoBa). Kiaccehl, KOTOpbie COOTBETCTBYIOT COOBITUSIM, UMEIOT B CBOEM
Ha3BaHMM CJIOBO "Event" (To ecTh cobvimue). Hanpumep, ActionEvent (cobbiTue,
CBA3aHHOE € HAa)KaTUeM KHONKHU WJIHU APYTUM JieficTBUEM, ClIellMUYHbBIM /IJId IaHHO-
ro KOMIIOHEHTa), KeyEvent (cOOBITHE, CBSI3AHHOE, C CHCTBUAME KJIaBUATYPbI) WU
MouseEvent (coGbITHE, CBA3AHHOE C MAHUITYJIAIUAMU MBIIIBI0). OCHOBHAS Y4acTh
KJIaccoB coObITHIT cOGpaHa B akeTe java.awt.event. KpoMe 5T0ro, HEKOTOPbIE KIACChI
cOOBITUII €CTh B ITaKeTe javax.swing.event.
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noAPOBHOCTHU

NS KaXXaoro KOMMOHEHTa eCTb HAabop COBbITUIM, HA KOTOPblE KOMMOHEHT MOXET pea-
rMpoBaTh.

Korzma mporcxoauT onpezeieHHoe CoObITHE, aBTOMATHYECKU CO3MAETCA 006eKm cobbl-
musi. O6BEKT COOBITHS CO3/IaETCA HA OCHOBE KJIACCA, COOTBETCTBYIONIETO THITY COOBITHS,
U COMEPKUT UH(POPMAIUIO O COOBITHH, BKJIIOYAst JAHHBIE O KOMIIOHEHTE, KOTOPBIN CTaJ
UCcTOUHUKOM coObITUsE. CoOBITHE MOKET GBITH 06pabOTAHO KOMIIOHEHTOM, U B TAKOM
cilyyae CO3[aHHbIi 0OBEKT COOBITHS MepepaeTcs aist 06paboTKu, a B KOMIIOHEHTE
CJIE[IyeT 3apPErucTPUPOBATh CIENUATIbHBIN 06beKT-06paboTunk. O6bEeKT-06paboTUnK
JNOJIKEH CoZLepsKaTh Olpeie/IeHHbIe METO/bl, KOTOPble aBTOMATUYECKU BbI3bIBAIOTCS
B Iporiecce 06paboTku cobbITrs. YTOOBI TapaHTUPOBATh HANUYKE Y 0OBEKTA HYKHBIX
METO/IOB, 00BEKT — 06PabOTUNK CO3/[AETCST HA OCHOBE HE JI0OOTO KIACCa, a TAKOTO, KO-
TOPBIii peausyer onpeaeneHnbiil narepdeiic. I kaxaoro codbiTrs unrepdeiic cBoii.
Ho ecaiu MbI 3HaeM KJ1ace cOOBITHS, TO TI0 HA3BAHKIO HTOTO KJIACCA MOJKHO OTIPEETUTh
Ha3BaHue nHTEpeiica, KOTOPHIil J0JKEH ObITh PEATN30BaH B KJIACCE, Ha OCHOBE KOTO-
poro cosnaercs 06beKT-06paboTUNK JAHHOTO COObITHS. JIJIst TOr0 B Ha3BaHUHU KJlacca
COOBITHS CJeLyeT cI0BO "Event" 3aMeHUTb Ha "Listener". Hamnpumep, o6paborTunk
cobbITHsT Kiacca ActionEvent co3/1aeTCst Ha OCHOBE KJIACCA, Peaiu3yoliero nurepdeiic
ActionListener. O6paboTurk coObITHS KiIacca KeyEvent co3/laeTcst Ha OCHOBE KJIacca,
peanusyiomtero unrepdeiic KeyListener. /[t cobbiThs Kiacca WindowEvent cooTBeT-
cTBYIONMI nHTEpdelic Ha3biBaeTcss WindowlListener, u Tak najee.

Jlnst peructpaiin 00beKTa-00paboTYNKa B KOMIIOHEHTE 13 00beKTa KOMIIOHEHTA BbI-
3BIBAETCS CTENMATBHBIN METO/], apPTYMEHTOM KOTOPOMY ITepe/laeTCsl PEeTUCTPUPYeMbIit
00bekT-06paboTurk. HazaHue 1aHHOTO METOAa MOKHO ONPEJEIUTh 110 Ha3BaHUIO
unTepdeiica, pealn30BaHHOrO B KJIacce, Ha OCHOBE KOTOPOTO CO3AaBaicsi 00beKT-00-
paboruuk. JIJis 5TOTO K HazBaHIO WHTepdeiica cieayer 106aBuTh cI0BO "add". Takke
JUIST OTIPE/IE/IEH s Ha3BaHKs METO/a MOKHO HCITOJIb30BaTh Ha3BaHUe Kjracca COOBITHS,
JUISI KOTOPOTO PErUCTPUPYETCst 06pabOTUNK: B Ha3BaHMK KJ1acca COOBITHST JOOABIISIETCS
c7oBo "add", a cioBO "Event" 3ameHnseTcst Ha "Listener". CkaskeM, IS peTuCTpaIum
06paboTurka coObITH KTacca WindowEvent ucrosbayercst MeTo addwindowListener().
ITpu sTOM caM 06pabOTYNK CO3/AETCS HA OCHOBE KJIAcca, Peansyromero narepeiic
WindowListener. Emte mpumep: c momonibio MmeTo/1a addActionListener() peructpupy-
ercst 06paboTUNK ISt COOBITHIT Kiacca ActionEvent, a 00beKT-00pabOTYNK CO3HAETCSI
Ha OCHOBE KJIacca, peajausyolero narepgeiic ActionListener.

noaPOBHOCTH

Ecnu knacc peanusyet uHTepdeiic, To B 3TOM Kacce AO/MKHbI 6biTb OMMCaHbl BCEe
MeToabl U3 MHTepdelica. B koHTekcTe 06paboTku COBbITWI, Ha NPaKTVKe OBbIMHO U3
MHTepdeiica UCNoNb3yeTCs NNLLbL HECKOSIbKO METOAOB. MO3TOMY MHOrAa NpUXOAUTCS
NLIHXE METO/bI OMNMUCBIBATb C NYCTbIM TeIOM. BMecTe ¢ TeM Anst MHOTUX MHTepdhencoB,
CBSI3aHHbIX C 06paboTKOM COBLITUI, eCcTb CreLuanbHble Knaccbi-afanTepbl, KOTOpble
peanv3yloT BCe METOAbl U3 COOTBETCTBYHOLLEro MHTepdelica C MycTbiM TesloM. B TakoMm
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Cny4yae 06bekT-06paboTumk MOXHO CO3AaTb Ha OCHOBE MOAKIacca AN Kriacca-afarn-
Tepa, nepeonpeaenus B 3TOM MoAKIacce ToNbKO TOT MeToA (MeToAbl), KOTopbIn (Mn
KOTOpbIE) MpearonaraeTcs UCnosb30BaTh Ans 06paboTku cobbiTuii. Ha3saHWe knac-
ca-apanTepa MOXHO Y3HaTb, 3aMEHVB B Ha3BaHWUU MHTepdelica cnoBo "Listener" Ha
cnoBo "Adapter". Hanpumep, ans uHtepdeiica KeyListener knacc-agantep Hasbl-
BaeTcsl KeyAdapter, a ana uHtepdelica Mouselistener Knacc-agantep Ha3blBaeTCs
MouseAdapter. st nHTepdeiica ActionlListener knacca-agantepa HeT (MOCKOJIbKY
B MHTepdeiice BCero oavH MeTop).

HA 3AMETKY

A

Mpn 06paboTke cobbITUsI 06BEKT CO6LITUA NepeaaeTcsl B 06beKkT-06paboTumnk. Joctu-
raeTcst 3TO 3a CYET Nnepefayv apryMeHTa MeTofaM M3 uHTepdeiica, peanM3oBaHHOro
B Knacce obbekTa-obpabotumka. Ecnm peub naet 06 06paboTke cobbITMSI onpeaeneH-
Horo knacca (Hanpumep, MouseEvent), To MeToZaM U3 UHTepdeiica (B AaHHOM Clyyae
Mouselistener) apryMeHTOM nepeaaeTcs 06bekT kracca MouseEvent. 3TO U eCTb
06BbeKT cobbITUS.

WHTepdeiicbl, peanuayeMble B knaccax Ans 06bekToB-06paboTuMKOB, U Kacchbli-aaar-
Tepbl pa3MeLleHbl B NMakeTax java.awt.event U javax.swing.event.

Kiacent HekoTopbix cobbiTrii 13 6ubanorex AW T npezncrasienst B Tadu. 12.3.

Ta6nuua 12.3. HekoTopble Knacchl CObbITUI U3 61bnnmoTekn AWT

Knacc OnucaHue cobbiTus

ActionEvent CobbITHe, criennpuaHoe 11T KOHKPETHOTO KOMITOHEHTa (HalpuMep,

HaKaTHe KHOIIKN)

AdjustmentEvent CobbITHE, CBS3aHHOE C UBMEHEHNEM COCTOSTHUS PETYJIUPYEMOTO dJIe-

MeHTa (TepeMerienne MoJa3yHKa JJ1sI OJI0ChI IIPOKPYTKH )

ComponentEvent CobblITHE, CBA3aHHOE C repeMeleHueM KOMIIOHEHTa, U3MEeHEeHeM ero

Pa3MepoB, OTO6pa>KeIII/IeM " CKPbITUEM KOMIIOHEHTA

ContainerEvent CobbiTHE, CBSI3aHHOE C U3MEHEHUEM COJIEPKUMOTO KOMIIOHEHTA-KOH-
TeitHepa

FocusEvent CobbITHe, CBSI3AaHHOE C TIOJyYeHUEM HIIH TTOTEPeil KOMITOHEHTOM (o-
Kyca

ItemEvent CoObbiTHE, CBSI3aHHOE YCTAaHOBKON (BBIGOPOM ) MJIK OTMEHOI YCTAHOBKY
(oT™MeHOl BBIGOPA) TAKUX 3JIEMEHTOB, KaK CIIMCKH, OIIIUU U [EPEKJII0-
qaTesn

KeyEvent CobbiTHE, CBSI3aHHOE € BBOJIOM CUMBOJIA, HAYKATHEM 1 OTITYCKAHUEM

KJIaBUIIIN
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Ta6bnuua 12.3 (okoHvaHue)

Knacc OnucaHue cobbiTus

MouseEvent CobbiTHeE, CBSI3aHHOE C MAHUITYJISIIIUSIME MBIIIbIO (HAIIPHMED, HaXKaTIe
KHOIIKH MBIIITH WJIH [lepeMeliienne Kypcopa)

MouseWheelEvent CobbITHE, CBSI3aHHOE C BPAIIEHUEM KOJECUKA MBITITN

PaintEvent CobbiTHeE, CBSI3aHHOE C TIEPEPUCOBKOI KOMIIOHEHTA
TextEvent CobbiTHE, CBSI3aHHOE C U3MEHEHMEM TEKCTa B TEKCTOBBIX KOMIIOHEHTAX
WindowEvent CobbITHE, CBS3aHHOE C ONEpalusMU ¢ OKHOM (HarpuMmep, OTKPbITHE,

3aKPbITHE OKHaA WJIN CBOPpaYUBaHUE U Pa3BOpadYnUBaHUE OKHa)

Hexoropbie k1acchl coObITHI 13 OuOanoTekr Swing MoKHO HailT B Tabu. 12.4.

Ta6nuua 12.4. HekoTopble Knaccbl CobbiTUi U3 61bnuoTekn Swing

Knacc OnucaHue cobbiTns
ChangeEvent CobbITHE, CBI3aHHOE C UBMEHEHHEM COCTOSTHUST KOMIIOHEHTA
HyperlinkEvent CobbITHE, CBI3aHHOE € THIEPCCHIIKON
ListSelectionEvent CobbITHE, CBS3aHHOE C UBMEHEHNEM BRIOPAHHOTO 3HAYCHUST
MenuEvent CobpbiTHe, CBSI3aHHOE C JIEHCTBUSMU ¢ MEHIO
PopupMenuEvent Co06bITHE, CBA3aHHOE ¢ KOHTEKCTHBIM MEHIO
UndoableEditEvent CobbITHE, CBI3aHHOE ¢ HEOTMEHSIEMON onepatueit

Jasiee paccMOTPUM HECKOJIBKO IPUMEPOB, B KOTOPBIX UCIIOJIB3YIOTCSI KJIACCHI KOMIIOHEH-
TOB 1 KTACCHI cOOBITH. [TOCKONBKY 9TH TPUMEPHT yIeOHble, HEKOTOPBIE 3aI€HICTBOBAH-
Hble B HUX MEXAHU3MBI UMEIOT CYTy00 00YJatomuil 1 MOSICHSTIONTHH XapaKTep.

Co3zpaHue rpadpmka pyHKUMN

— Ilo-Bamemy, aT0 HEUHTEPECHO?

— Wurepecto. [last moburesneil ApeBHOCTH.

us /¢ «llpuxmouenus Illeproxa Xoamca
u dokmopa Bamcona»

B npezicraBieHHOM Jajiee IpUMeEpe UCTIOb3yioTest cpeactsa uborexn AW T. TIporece
CO3/IaHUS TIPUJIOKEHUST ¢ HE OYEHb CJIOKHBIM rpadudeckuM nHTEpGheiicoM pacCMOTPUM
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Ha [TpUMepe MPOrPaMMBbI, IPeTHA3HAUEHHOM /17151 0ToOpaskeHust Tpaduka hyHKiuu (pu
MOJIOSKUTETbHBIX 3HAYCHUSAX apTyMeHTa X (DYHKIINN )

y(x) = (1 +sin(x)) / (1 +x|).

JleBas rpanwmIla AuanasoHa oTobpakeHust rpadrKka — HyJIeBast; TpaBas OMpPeIessIeTCst
B okHe TporpamMmMbl. Cama (pyHKIINS Bo3BpanaeT 3HAUEHN B Maia3oHe OT O 70 1, 4To
¢ MPUKJIAHON TOUKH 3PEHUST IOCTATOUHO yaoOHo. [Ipu moctpoernu rpacduka mpemiy-
CMaTPUBAETCS BOBMOKHOCTb BBITIOTHSTH HEKOTOPBIE IOMOTHUTEIbHBIE HACTPOHKH. Koz
npuMepa MpejicTaBieH B Juctunre 12.7.

Juctunr 12.7. Npadmk pyHKUMN

// TMopknwyeHne nakeToB:
import java.awt.*;
import java.awt.event.*;
// Knacc okHa:
class PlotFrame extends Frame{
// KOHCTpykTOp (@aprymeHTbl — BbiCOTa U WWPUHA OKHa):
PlotFrame(int H,int W){
// Ha3BaHue okHa:
setTitle("Ipaduk ¢yHkuun");
// TonoxeHne u pa3mepbl OKHa:
setBounds(100,50,W,H);
// UBeT ¢oHa OkHa:
setBackground(Color.GRAY);
// OTKNWYeHue MeHepaxepa KOMMOHOBKMW:
setLayout(null);
// 06bekT wpudTa:
Font f=new Font("Arial",Font.BOLD,11);
// NpumeHeHne wpudTa:
setFont(f);
// OKHO UKCUPOBAHHLIX pa3MepoB:
setResizable(false);
// TuKTOorpamma AnAa OKHa:
setIconImage(
getToolkit().getImage(
"D:/Pictures/Icons/icon.png"
)
)s
// Co3paHue naHenu C KHOMKaMu:
ButtonPanel BtnPnl=new ButtonPanel(6,25,W/4,H-30);
// DobaBneHue naHenu B OKHO:
add(BtnPnl);
// Co3paHve naHenu pna oTobpaxeHus rpapuka:
PlotPanel P1tPnl=new PlotPanel(
W/4+10,25,3*W/4-15,H-120,BtnPnl
)s
// DobaBneHue naHenu B OKHO:
add(P1tPnl);
// NaHenb AnA OTObpaxeHUs CrpaBKu:
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HelpPanel HlpPnl=new HelpPanel(
W/4+10,H-90,3*W/4-15,85
)5
// DobaBneHue naHenu B OKHO:
add(H1pPnl);
// PerucTtpauus obpaboTyuMka ANA OKHa:
addWindowListener(new WindowAdapter(){
public void windowClosing(WindowEvent we){
// 3aBepleHune BbINOSHEHUA MPOrpPaMMbI:
System.exit(0);
¥
1

// PerucTtpaumusa obpaboTyuka ANA NEpBOA KHOMKMK:
BtnPnl.Bl.addActionListener(
new ButtonOneHandler(BtnPnl,PltPnl)
)5
// PerucTtpaumsa obpaboTuyuMka ANA BTOPON KHOMKMK:
BtnPnl.B2.addActionListener(new ButtonTwoHandler());
// PerucTtpauus obpaboTyumka ANA onuuu
// oTobpaxeHus ceTKu:
BtnPnl.Cbx[3].addItemListener(
new CheckboxHandler(BtnPnl)
)5
// OTobpaxeHue OKHa:
setVisible(true);
¥
¥
// Knacc naHenu c KHOMKamu:
class ButtonPanel extends Panel{

// MaccuB MeTOK:

public Label[] L;

// Tpynna nepeknw4aTenei:

public CheckboxGroup CbxGrp;

// MaccuB nepeknw4aTenei:

public Checkbox[] Cbx;

// PackpbiBalwmMica cnmcok:

public Choice Chc;

// TekcToBoe none:

public TextField TxtFld;

// KHonku:

public Button B1,B2;

// KOHCTpykTop (aprymeHTbl — KOOpAWUHATbI

// v pa3smepbl naHenu):

ButtonPanel(int x,int y,int W,int H){
// OTKNKWYeHue MeHepXepa KOMMOHOBKM:
setLayout(null);

// TlonoxeHue u pa3mep naHenu:
setBounds(x,y,W,H);

// UBeT ¢oHa naHenwu:
setBackground(Color.LIGHT_GRAY);
// Co3paHuMe MaccuBa MeTOK:

L=new Label[3];

// NepBas TekcToBas MeTKa:
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L[@]=new Label("Bbibop uBeTa:",Label.CENTER);

// WpudT [nA TeKCTOBON MeTKH:

L[@].setFont(new Font("Arial",Font.BOLD,12));

// Pa3mepbl MeTKM:

L[@].setBounds(5,5,getWidth()-10,30);

// DobaBneHne MeTKW Ha NaHesnb:

add(L[e]);

// Co3paHue rpynnbl nepeknw4aTenen:

CbxGrp=new CheckboxGroup();

// Co3paHve mMaccuBa nepekswyvaTenen:

Cbx=new Checkbox[4];

// Co3paHne nepekswyaTenen:

Cbx[@]=new Checkbox(" kpacHbit ",CbxGrp,true);

Cbx[1]=new Checkbox(" cuHuit ",CbxGrp,false);

Cbx[2]=new Checkbox(" 4epHbiii ",CbxGrp,false);

// Co3paHue onuunm OTOBpaxeHWAa CeTKU:

Cbx[3]=new Checkbox(" CeTka ",true);

// 3apaem pasmepbl u pgobaBnsem nepekswyvaTenu

// v onuuw Ha naHenb:

for(int i=0;i<4;i++){
Cbx[i].setBounds(5,30+i*25,getWidth()-10,30);
add(Cbx[i]);

¥

// PackpbiBawwmica Cnucok Ansa onpepeneHua

// uBeTa JIMHUI CeTKu:

Chc=new Choice();

// DobaBneHue 3n1eMeHTOB B CMUCOK:

Chc.add("3eneHbit");

Chc.add("XenToit");

Chc.add("Cepwbiid");

// Pa3mepbl U MOMOXeHMe pacKpbiBallWweroca cnucka:

Chc.setBounds (20,140, getWidth()-25,30);

// DobaBneHue cnucka Ha NaHenb:

add(Chc);

// BTopas TekcToBas MeTKa:

L[1]=new Label("WHTepBan no x:",Label.CENTER);

// WpndT onAa meTku:

L[1].setFont(new Font("Arial",Font.BOLD,12));

// Pa3mepbl U MONOXEHUE METKW:

L[1].setBounds(5,220,getWidth()-10,30);

// DobaBneHue MeTKM Ha NaHenb:

add(L[1]);

// TpeTbs TekcToBas MeTKa:

L[2]=new Label("OT x=0 po x=",Label.LEFT);

// Pa3mepbl U MONOXEHUE METKW:

L[2].setBounds(5,250,70,20);

// DobaBneHne MeTKW Ha NaHesnb:

add(L[2]);

// TekcToBoe none ANA BBOAA BEpPXHEN rpaHuLpl

// BuanasoHa W3MeHeHUA aprymeHTa QYHKUWM:

TxtFld=new TextField("10");

// Pa3mepbl U MONOXeHue nona:

TxtFld.setBounds(75,250,45,20);
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}
}

// DobaBneHue nons Ha nNaHesnb:

add(TxtFld);

// NepBaa kHonka ("HapucoBaTb"):

Bl=new Button("Hapucosatb");

// BTopas kHomka (“3akpbiTb"):

B2=new Button("3akpbiTb");

// Pa3mepbl U MONOXEHMEe MNepBOW KHOMKMW:
B1l.setBounds(5,getHeight()-75,getWidth()-10,30);
// Pa3mepbl M MoOMOXeHUMe BTOPON KHOMKW:
B2.setBounds (5, getHeight()-35,getWidth()-10,30);
// DobaBneHne nepBoOl KHOMKW Ha NaHenb:

add(B1);

// DobaBneHne BTOpPOW KHOMKW Ha MaHenb:

add(B2);

// Knacc naHenu pns otobpaxeHua rpadwuka:
class PlotPanel extends Panel{
// Ccbinka Ha 06beKkT BHYTpEeHHero knacca:
public Plotter G;
// BHYTpeHHUI knacc pns peanusauumu rpapuka GyHKUMM:
class Plotter{

// TpaHuubl AManasoHa W3MEHEeHUA KOOpAWHAT:
private double Xmin=0,Xmax,Ymin=0,Ymax=1.0;
// CocTosiHMe onuuu oTobpaxeHua CeTKU:
private boolean status;
// UBeT ana oTobpaxeHua rpapuka:
private Color clr;
// UBeT Ana oTO6paxeHUs NUHWUA CeTKU:
private Color gClr;
// KoHCTpykTop (aprymeHT — CCbUlIKa Ha MaHesb
// C KHomKamu):
Plotter(ButtonPanel P){
// CuYMTbiBaHME 3HA4YeHUA TeKCTOBOro nons
// v npeobpa3oBaHue B 4UCNO:

try{
Xmax=Double.parseDouble(P.TxtFld.getText());
¥

catch(NumberFormatException e){
P.TxtFld.setText("10");
Xmax=10;

}

// OnpepeneHne COCTOAHWUA OMUMUK:

status=P.Cbx[3].getState();
// OnpepeneHue uUBeTa JIMHUIA CETKU:
switch(P.Chc.getSelectedIndex()){
case 0:
gClr=Color.GREEN;
break;

case 1:
gClr=Color.YELLOW;
break;

default:
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gClr=Color.GRAY;
¥
// UBeT nuHum rpadwmka:
String name=
P.CbxGrp.getSelectedCheckbox().getLabel();
if(name.equalsIgnoreCase(" kpacHbit ")){
clr=Color.RED;
Yelse{
if(name.equalsIgnoreCase(" cuumuii ")){
clr=Color.BLUE;
}else{
clr=Color.BLACK;
}
¥
¥
// MeTon onpefenseT oTobpaxaemyi
// Ha rpapuke QyHKUMIO:
private double f(double x){
return (1+Math.sin(x))/(1+Math.abs(x));
}
// MeToa ANA CYMTbIBAHMA M 3aMOMUHAHMA HaCTpoek:
public Plotter remember(ButtonPanel P){
return new Plotter(P);
}
// MeToa pnAa oTobpaxeHua rpapuka M ceTku:
public void plot(Graphics Fig){
// NapameTpbl 06nacTu oTobpaxeHUs rpapuka:
int H,W,h,w,s=20;
H=getHeight();
W=getWidth();
h=H-2*s;
w=W-2*s;
// O4ucTka obnactu rpadpuka:
Fig.clearRect(0,0,W,H);
// WHpeKcHaa nepemMeHHass U KOJIMYECTBO JIMHUI CeTKW:
int k,nums=10;
// UBeT KOOpAMHATHbIX OCEN — YepHbli:
Fig.setColor(Color.BLACK);
// OTobpaxeHWe KOOPAMHATHbLIX OCEi:
Fig.drawLine(s,s,s,h+s);
Fig.drawLine(s, s+h,s+w,s+h);
// OTobpaxeHWe 3aceyek W YUCNOBBIX 3HAYEHUW
// Ha KOOpAMHATHbLIX OCAX:
for(k=0; k<=nums; k++){
Fig.drawLine(s+k*w/nums,s+h, s+k*w/nums, s+h+5);
Fig.drawlLine(s-5,s+k*h/nums,s,s+k*h/nums);
Fig.drawString(
Double.toString(Xmin+k*(Xmax-Xmin)/nums),
s+k*w/nums-5,s+h+15
)5
Fig.drawString(
Double.toString(Ymin+k*(Ymax-Ymin)/nums),
s-17,s+h-1-k*h/nums
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)
}
// OTobpaxeHue ceTku (ecnum ycTaHOBAEHa onuua):
if(status){
Fig.setColor(gClr);
// OTobpaxeHue NUHUA CeTKU:
for(k=1;k<=nums;k++){
Fig.drawLine(s+k*w/nums,s, s+k*w/nums,h+s);
Fig.drawLine(
s,s+(k-1)*h/nums, s+w, s+(k-1)*h/nums
)
}
}

// OTobpaxeHue rpajuka:
Fig.setColor(clr); // YcTaHoBKa uBeTa JAUHUK
// MacwTab Ha OAMH NMUKCen no KaxAoh W3 KOOpAMHAT:
double dx=(Xmax-Xmin)/w,dy=(Ymax-Ymin)/h;
// TepemMeHHble ANA 3anucu AeKapTOBbIX KOOPAWUHAT:
double x1,x2,yl,y2;
// TNepemeHHble AnA 3anucu KoopauHaT
// B OKHe oTobpaxeHua rpaduka:
int h1,h2,wl,w2;
// HavanbHble 3HayeHus:
x1=Xmin;
y1l=f(x1);
wl=s;
hl=h+s-(int)Math.round(yl/dy);
// War B nukcenax AnA 6a30BbIX Toyek:
int step=5;
// OTobpaxeHue 6a30BbIX TOYeK
// W coeAuHEHUe UX NUHUAMWU:
for(int i=step;i<=w;i+=step){
X2=i*dx;
y2=f(x2);
w2=s+(int)Math.round(x2/dx);
h2=h+s-(int)Math.round(y2/dy);
// Nunns:
Fig.drawLine(wl,h1,w2,h2);
// Ba3oBas Touyka (kBagpaT):
Fig.drawRect(wl-2,h1-2,4,4);
// HoBble 3HayeHUA ANA KOOPAWHAT:
X1=x2;
yl=y2;
wl=w2;
hil=h2;

¥
}
// KOHCTpyKTOp (aprymeHTbl — KOOpAWHATbl U pa3mepbl
// naHenu, a TaKxe CCblIKa Ha NaHeNb C KHOMKaMu):
PlotPanel(int x,int y,int W,int H,ButtonPanel P){
// Co3paHue obbekTa BHYTpEHHero Kkjacca:
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G=new Plotter(P);
// UBeT ¢oHa naHenu:
setBackground(Color.WHITE);
// Pa3mepbl U MONOXEHUE MaHeNu:
setBounds(x,y,W,H);

}

// NepeonpepeneHve mMeToAa ANA MEepepUCcOBKU NaHenNu:

public void paint(Graphics g){
// Npn nepepucoBke NaHesu BbI3bIBAETCA METO[
// Bna oTobpaxeHua rpaduka:
G.plot(g);

}

}

// Knacc pnAa naHenu cnpaBKu:
class HelpPanel extends Panel{
// MeTka:
public Label L;
// TekcToBaa obnacTb:
public TextArea TxtA;
// KoHCTpykTop (aprymeHTbl — KOOpAWHaTbI
// v pa3mepbl naHenu):
HelpPanel(int x,int y,int W,int H){
// UBeT ¢oHa naHenu:
setBackground(Color.LIGHT_GRAY);
// Pa3mepbl U MONOXEHUE MaHenu:
setBounds(x,y,W,H);
// OTKAWYeHMA MeHeaXepa KOMMOHOBKMW:
setLayout(null);
// MeTka ANA naHenu:
L=new Label("CMPABKA",Label.CENTER);
// Pa3mepbl U MONOXEHUE METKW:
L.setBounds(90,0,W,20);
// DobaBneHne MeTKM Ha MNaHenb:
add(L);
// TexkcToBaa obnacTb ANA NaHenu:
TxtA=new TextArea(
" Tpadpuk ¢yHkumn y(x)=(1+sin(x))/(1+|x]|)"
)s
// WpudT pnAa TekCcToBOW obnacTu:
TxtA.setFont(new Font("Serif",Font.PLAIN,15));
// Pa3mep M MNonoxeHue TeKCTOBOW obnacTu:
TxtA.setBounds(5,20,W-10,60);
// 06nacTb HefOCTYMHa ANA pefakTUpOBaHUA:
TxtA.setEditable(false);
// DobaBneHue TeKCTOBON 06/1acTU Ha MaHenb:
add(TxtA);
}
}

// Knacc obpaboTyuka ANA NepBOR KHOMKMK:

class ButtonOneHandler implements ActionListener{
// NaHenb C KHOMKaMu:
private ButtonPanel P1;
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// NaHenb ana oTobpaxeHua rpaduka:
private PlotPanel P2;
// KoHcTpykTop Kknacca (apryMmMeHTbl — CCbUIKM Ha MNaHenm):
ButtonOneHandler(ButtonPanel P1,PlotPanel P2){
this.P1=P1;
this.P2=P2;
¥
// MeToa nnA 06paboTKM HaxaTUA KHOMKW:
public void actionPerformed(ActionEvent ae){
// O6HOBneHue napameTpoB (HacTpoek)
// Bna oTobpaxeHua rpadpuka:
P2.G=P2.G.remember(P1);
// PucoBaHue rpadwuka:
P2.G.plot(P2.getGraphics());
¥
¥
// Knacc obpaboTyuka AnA BTOPON KHOMKMK:
class ButtonTwoHandler implements ActionListener{
// MeToa pnAa 06paboTKM HaxaTWA KHOMKW:
public void actionPerformed(ActionEvent ae){
// 3aBepuweHue BbIMOJHEHWUA MPOrpPaMMb:
System.exit(0);
}
¥
// Knacc obpaboTyuka Ans onuum OTOBpaxeHUs CeTKu:
class CheckboxHandler implements ItemListener{
// Cnucok Bbibopa uBeTa ANA CeTKU:
private Choice ch;
// KOHCTpykTop (aprymeHT — CCbUlKa Ha MNaHesb
// € KHoOMKamu):
CheckboxHandler (ButtonPanel P){
this.ch=P.Chc;
¥
// MeToa nnAa o6paboTKM W3MEHEHMA COCTOAHUA ONUUW:
public void itemStateChanged(ItemEvent ie){
ch.setEnabled(
ie.getStateChange()==ItemEvent.SELECTED
)s
¥
¥

// TnaBHbIi Knacc:
class Demo{
public static void main(String args[]){
// Co3paHue (M oTobpaxeHue) OKHa:
new PlotFrame(400,500);

[Tpu 3ammycke mporpaMMbl OTKpbIBaeTcst OKHO (puc. 12.10), cocTosee u3 Tpex maHesei.

[IepBas nanesb ¢ KHOIIKaMH U IPYTUMU 3JIeMEHTaMU yIIpaBJieHusl PACIIOIOKeHa B Jie-
BOH 4acTH IJIaBHOTO OKHA M 3aHUMaeT [IPUMEePHO YeTBepTh ero MupuHbl. IIpaByio yactb
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[JIABHOTO OKHA 3aHUMAIOT J[BE TaHesu: O0oJbias Oesiast BBEPXY MpeHa3HAYeHA ISt
orobpaskeHust rpauKa, a MaHe b MOMEHbIIE BHU3Y COAEPKUT KPATKY1O CIpaBKy ((ax-
TUYECKU BBhIPasKeHUe i oToOpaskaeMoil Ha rpaduke GyHkimn). st KasK10ii U3 9Tux
Tpex HaHeJsel cosmaercs coOCTBEHHbIH Kiace (IyTeM Hac/ieJoBaHus Kaacca Panel).
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Puc. 12.10. OKHO npunoxeHuns ¢ rpacdmkom yHKLum

Bes dynkipmonaibHOCTD PUIOKEHUSI CIIPSATaHA B KOMIIOHEHTDI, Pa3MelleHHble Ha
1epBoii manesu (B JIEBOI YACTU TJIABHOTO OKHA). DT TTAHE b, B YACTHOCTHU, COJEPIKUT
epynny nepexaouameel Bolbop UBeTa ¢ Tpems nepekarouamensimu (KpacHbI, CUHWN
U 3efeHbln), IIpeJHasHaYeHHBIMU /It BBIOOPA 1[BETA, KOTOPBIM 0TOOpaskaeTcs rpa-
buk dynkmmu. Taxxke Tam ecTb onyuss CeTka, yCTAHOBUB KOTOPYTO MOKHO BKJIIOUUTH
PEKUM OTOOPaKEHUsST KOOPAUHATHO ceTKU. [Ipu ycTaHOBIEHHOM (hJyla’kKKe OIIUN
CHU3Y JIOCTYIIEH PACKPBIBAIOIIMIICS CITUCOK C TTYHKTaMu 3eneHbli, XXenTblii u Cepbliii jiJist
BbIOOpa 1Beta JuHU cetku. Ecom duraxkok omiuu CeTka He YCTAHOBJIEH, TO CITUCOK
HEJIOCTYTIEH.

B mosie B HuKHEl YyacTy MaHe U BBOAUTCS 3HAYEHNUE JIJIsSI BEPXHEH IPAHUIIbI [UATIa30Ha
uaMeneHus aprymenta yuxkim. [1o ymoryanuio 3nauenue B roJie pasuo 1. Knorka Ha-
pWCOBaTh peiHAZHAYEHA JIJIst OTOOPaKEHUs rpachuKa TP YCTAHOBJIEHHBIX HACTPONKAX,
a KHOIIKa 3aKpbiTh — 17t 3aKkpbiTust okHa. Ha puc. 12.11 nmokazano 0KHO MPUJIOKEHUS
B PEKUMe, KOTJIa JIMHUH ceTKu Het, a rpaduk GyHKIUN 0TOOPAKAETCSI CAHUM IIBETOM
B [UAIIa30He 3HAYEHUIT apryMeHTa OT © JI0 5.

ITanenn CIIPABKU COAEPIKUT CTATUYECKYIO I/IH(l)OpMaHI/HO, KOTOpasa HE MEHAETCA TIPpn
BBITIOJTHEHU U ITPOTPAMMBI.
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3 Tpadw pynkumm
BuiGop ysera:
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Puc. 12.11. Mpacdumk oToBpaxkaeTcs CMHUM LIBETOM 6e3 NIMHWUIA CETKU

[Hanee paccMoTpuM, Kak OIMCAHHbIE BO3MOXKHOCTH PEAJU30BaHbl B IPOTPAMMHOM
koze (nuctunr 12.7). B nepsyio ouepenb obpaiijaeM BHUMaHUeE Ha TO, YTO IPOrpaMMa
COCTOUT M3 HECKOJBLKUX KJIACCOB, BKJIIOYas KJacc PlotFrame, npefHasHaueHHDBIN /111
peasnsalyy IJIaBHOrO OKHa IIPOrpaMMbl. ECThb criernanbibie KJIacehl A1 KaK10H U3
Tpex HaHeJieli: KJgacc ButtonPanel /g 1maHesau ¢ KHOIKaMHU, Kjiacc PlotPanel s
TaHesn, Ha KOTOPoit oTo6paxkaeTcst rpaduk, 1 Kiracc HelpPanel Ui MaHe U CIIPaBKH.
Kpowme Toro, ncnosb3yercss 1 HeCKOJIbKO BCIIOMOTATEJIbHBIX KJIACCOB, Ha OCHOBE KO-
TOPBIX CO3MAI0TCST 06paboTYNKY cOOBITHIT. B wacTHOCTH, Kiacchl ButtonOneHandler
1 ButtonTwoHandler TpegHa3HAYEHBI JJIsT CO3/aHUsT 06pabOTUMKA HAKATUSA TTEPBON
" BTopOf/’I KHOIIOK cooTBeTcTBenno. Kiacc CheckboxHandler HYJKEH /111 CO3JJaHus
06paboTurKka cOOBITH, CBSI3aHHOTO C U3MEHEHWEM COCTOSTHUS OMINU. B kiacce
PlotPanel onucaH BHYTpEHHUI Kjlacc Plotter, KOTOPBII MBI HCIIOJIb3YEM B IIpolecce
orobpaskenus rpaduka GYHKIUN U 3aTIOMUHAHNST HACTPOEK. B kiacce Demo omucan
TJIaBHBII METO/| IIPOTPAMMBIL.

Knace manenn ButtonPanel co3zmaeTcs myTeM HacjaefoBaHUS kiacca Panel. Ilomsamu
KJIacca sBJIAI0TCA:

O cchLIKa HA MACCUB METOK L;
O ccpuTka Ha TPYTIITY TepekouaTesneii CboxGrp;

O ccpurka Ha MaccuB Cbx KOMITOHEHTOB THTa Checkbox (Tpu U3 HUX SABJSIOTCA TIepe-
KJIIOYATEISIMU U IPUHAJIEKAT TPYIIe CbXGrp, a OIUH — 9TO OTIIIHS );

O ccplKka Ha PACKPBIBAIOIIUIICS CITUCOK Chc;
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Q ccplIKa Ha TeKCTOBOE TT0J1e TxtF1d;
Q a Tak’ke CCbIJIKA Ha JBE KHOIIKK Bl 1 B2.

TTomsiMU SBJISIIOTCST CCHUTKY HA OOBEKTH — CAMU OOBEKTBI CO3/IATOTCS TIPH BBHI30BE KOH-
CTPYKTOpa. ApryMeHTaMy KOHCTPYKTOPY TIePelafoTCsI KOOPAMHATHI JIEBOTO BEPXHETO YTIa
TaHesn (TT0 OTHOIIEHUIO K KOHTeHTHepY — B JAHHOM CJIydae K TJIaBHOMY OKHY, B KOTOpOe
GyneT moGABIATHCST TTAHEND ), & TAK/KE TMTUPUHA U BBICOTA TTAHEJH.

HA 3AMETKY

Touka Hayana oTcyeTa KOOpAMHAT B OKHE HAaxOAWTCs B JIEBOM BepxHeM yrny. o
FOPU30HTaNM KOOPAMHATa OTCUYMTHLIBAETCS B MUKCENAx CfieBa HanpaBo, MO BepTUKa-
N — CBEPXY BHU3.

B koHcTpyKkTOpe Kitacca ButtonPanel komaH 10i1 setLayout (null) oTKIIIOYaeTCST MEHEKED
KOMITOHOBKH. PazMep 1 moJioskeHre aHesu 3a/1al0TCs KOMaH/[01 setBounds (x,y,W,H).
[Ipu atom meToy setBounds() miepesaloTcst apryMeHThl KOHCTpYKTOpa. [BeT manemn
3aj71aeTcs KoMaH/0H setBackground(Color.LIGHT_GRAY), TO eCTh B JJAaHHOM CJyuae
HCITOJIb30BAHO CTaTUYeCKoe 1mojie LIGHT_GRAY Kkjiacca Color /11 Ollpe/iesieHNA 1[BeTa
(cBetJio-cepslit).

Komanmoit L=new Label[3] co3maeTcs MacCUB U3 TPEX 3JTEMEHTOB, a CCHLIKA Ha 9TOT
MaCCHB 3aI1ChIBAETCS B T10JI€ L. DJleMEeHTaM1 MacCuBa L SIBJISIIOTCST CCHLITKA Ha METKHU.
Camu MeTKH HY>KHO CO3/[aBaTh oTebH0. Harpumep, mepBasi MeTKa co3aeTcst KOMaHIO0MH
L[@]=new Label("Bbi6op useTa:",Label.CENTER). B MeTKe oTOOpakaeTcs TEKCT "Bbibop
useTa: ", pa3MeIlaeMblii 1o IEHTPY B 001acT METKI (MCIIOIb30BAHO CTATHYECKOE MTOJIE
CENTER u3 kiacca Label). HIpudT nms MeTkn 3amaeTcs KoMaHAoN L[O].setFont(new
Font("Arial",Font.BOLD,12)). B aT0i1 kOMaH/le MeTOMy setFont() mepenaeTcst aHO-
HUMHBII 0OBEKT Kjacca Font, KOTOPBIN cO3/IaeTCst KOMaHIo!W new Font("Arial",Font.
BOLD, 12). PasMepnl METKH 3a/1af0TCSI KOMaH/IOH L[@] . setBounds (5,5, getWidth()-10,30)
C UCII0JIb30BaHueM Meroja getWidth() auia nosydyeHusa sHaAYEHUS IIMPUHBL ITAHEIN.
Koman1oit add(L[8]) MeTKa j00aBsieTcsl Ha MaHE b ¥ TIPeIHa3HAYCHA JJIsT TPYIITIbI
mepekIioJaTeseii, KOTOPbIe pa3MenIaoTCs 0T METKOH.

Ipynmna nmepexaiouatesieil co3gaeTcss KoMaH10l CbxGrp=new CheckboxGroup().
Komanoit Cbx=new Checkbox[4] co3maeTcss MaCCUB U3 4eThIpex dJIEMEHTOB, KOTO-
pbi€ SIBJSIIOTCSI CChLIKAMU Ha 0OBEKTHI Kiacca Checkbox. TlepBbie Tpu 06beKTa —
9TO IIepeKJIIoYaTe Aas BhI6opa LBeTa rpaduKa, YeTBepPThI — OIMA A/ BbIOO-
pa peskrMa oToOpaskeHust ceTku. IlepekoyaTesy IPyIIbl CO31al0TCS KOMaH[aMU
Cbx[@]=new Checkbox(" kpacHbin ",CbxGrp,true), Cbx[1]=new Checkbox(" cu-
HWiA ",CbxGrp,false) u Cbx[2]=new Checkbox(" 4epHbii ",CbxGrp,false). Kon-
CTPYKTOPY KJacca Checkbox () Iepenarorcs COOTBETCTBEHHO 0TOOpaskaeMblil BO3Jie
nepeKIodaTesd TeKCT, IPYIIa, K KOTOPOU MPUHAIEKUT IIePeKII0YaTeib, U COCTOSHUE
nepekJouaresist (true, ecyiu rMepexaiovyaTe b yCTaHOBJEH, U false, ecjiv He YCTAaHOB-
nen). Takum o6pasoM, IPY CO3TaHIKI OKHA YCTAHOBJIEH II€PEKII0YATe b, OTBEYAIOIIIIL
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3a otoOpaskenue rpaduka KpacHbiM 1BeToM. OIIIus co3gaeTcs KoMaHa0ii Cbx[3]=new
Checkbox (" Cetka ",true). [TockombKy OmIUs K TPYTITIE TepeKAOUaTEeICH He TTPUHA-
JIESKUT, BTOPOW apryMeHT MPOITYCKAeTCsl — YKa3bIBAIOTCST TOJIBKO TEKCT BO3JIe OTIINN
u ee coctosinue (yCTaHOBJIEHA WM He ycTaHoBJeHa). [To yMomdanmio ncnosib3yercs
PEKUM OTOOPAKEHUSI KOOPAMHATHOH ceTKU. [TOCKOJIBKY TPH MEPEKIITIOUATENS U OIS
pacroyiaralorcd yIopAaA04eHHo, OAUH IO APYIUM, IIPOLeAypa OllpelesleHus pasMepa
U TIOJIOJKEHUS TIepEKTIoYaTesiell U OIINT, a TaKKe J00aBIeHNe X Ha TAHE b Peaii-
3YIOTCA € IIOMOIIBIO OllepaTopa IUKJIA.

OObeKT I paCKPBIBAIOIIET0Cs CIIMCKa (M3HAYaIbHO HE3al0JHEHHOI0) CO34aeTcst
KOMaH0l Chc=new Choice(). lo6aB/ieHne MyHKTOB B CIIMCOK OCYLIECTBIISIETCS KOMaH-
namu Chc.add("3enenblit"), Chc.add("XenTwii") u Chc.add("Cepbit"). ITyHKTHI 100aB-
JIAIOTCA B CIIMCOK OJIMH 32 [PYTUM B COOTBETCTBUU C MTOPAAKOM CJIEIOBAHUA KOMAH/I.
Paswmep n nostoskerme crimcka Ha MaHesn 3aiaeTcst KoMauoi Che . setBounds (20,140, g
etWidth()-25,30). JIeBbIii BepXHUIT yTOJ 3JIeMEHTA CITHUCKA HAXOUTCS HA PACCTOSTHUN
20 TIMKCEJIOB BITPABO OT JIEBOTO BEPXHETO yTJia TAaHEIN 1 Ha 140 MUKCEeI0B BHU3. Brico-
Ta IOJI COCTABJIACT 30 IMUKCEJIO0B, a IIMPUHA Ha 25 MMKCEJI0B MEHbIIIE IIIUPUHDI TAHEIH.
[lobaBJisieTcs CIIMCOK Ha IaHesb KoMaHoii add (Chc).

Janee 106aBasOTCS €le JBe TeKCTOBbIe MeTKH L[1] u L[2] (Haamucu "MHTepsan no x"
n"0T x=0 g0 x="). MeTku 100aBJIAIOTCS IPAKTUYECKN TaK JKe, KaK U [epBas MeTKa Ha
MAHEJTH, TIO9TOMY XOUETCST BEPHUTh, 4TO 0COOBIX KOMMEHTAPHEB 9Ta 4acTh KOJ[a He TPeOyer.

Texcmogoe noze co3paeTcsa KOMaHON TxtFld=new TextField("1@"). IIpu BbI30Be KOH-
CTPYKTOpa KJacca TextField apryMeHTOM yKa3aHO TEKCTOBOe 3HaueHue "10". FIMeHHO
OHO OTOOPAKAETCST B TOJIE 10 YMOJYaHW0. PagMepsl U MOJIOKEHNE TOJIST HA TaHEe
3a/1a10TCsl KOMaH/[0i TxtF1ld. setBounds(75,250,45,20) (110Jie MIMPUHOW 45 TTUKCEJIOB
1 BBICOTOM 20 MMUKCEJIOB PACTIONIOKEHO Ha 75 MMUKCEJIOB BIIPABO U 250 MUKCEJI0B BHU3 OT
BEPXHETO JIEBOTO YTJIa TAHENN ), a T0OABJIAETCS MoJIe Ha TTAHENb ¢ TOMOIILI0 KOMAH/IbI
add(TxtF1d).

Haxonern, ase kHONKU (00BEKTHI Kjiacca Button) co3galoTcss KOMaHIaMu Bl=new
Button("HapucoBaTb") 1 B2=new Button("3akpbiTb"). TekcT, npegHa3HauYe€HHBIN /171
oToOpaskeHMs Ha KHOIIKaX, [epejaeTcs apryMeHTOM KOHCTPYKTOPY KJacca Button.
Pasmepsl 1 1oJ10KeHE KHOTIOK OTIPEIEJISIIOTCS] BBI30OBOM MeTo/ia setBounds (), a Jio-
GaBJIAIOTCA KHOIKY Ha TTaHeJIb ¢ TIOMOILIO MeToa add ().

[loctatouno mpocT kiracc HelpPanel st manesau crpaBku. OH cO3aeTcs HA OCHOBE
KJiacca Panel u umeet MeTKY (CCBIIKA L Kyacca Label) u mexcmogyio obnacmu (CChLIKA
TxtA Kiacca TextArea). CooTBeTCTBYOIINE OOBEKTHI CO3/IAIOTCS B KOHCTPYKTOPE TIO-
CPENCTBOM METO/IOB U TPUEMOB, OTUChIBaBIUXCs paree. OOpaliaeM BHUMAHUE, YTO JIIsT
TEKCTOBOI 00TACTH KOMAHION TxtA. setEditable(false) yCTAHABIMBAETCS PEKUM, HE
MO3BOJISIONIII PEAKTUPOBATD €€ cofiepskuMoe. Takium 00pa3oM, KOMIIOHEHTBI CIIPABOY-
HOU manesm (MEeTKa U TEKCTOBast 00JIACTD) SABJSTIOTCST CTATHIECKUMI.

Kiace PlotPanel /151 maHesid BbIBoJIa rpaduka co3zlaeTes myTeM Hacae0BaHus KJac-
ca Panel U UMeET TOJBKO OJTHO 1oJie G — 00BEKT Kiacca Plotter. ITO — BHYTPEHHUIT
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kiacc. Yepes Hero peajms3oBaHa Mpoiiesypa pucoBanus rpaduka (yHKIUH, TTOITOMY
OCTaHOBUMCSI Ha HEM TIO/IPOOHEE.

¥ kmacca uetsipe mosist Tutia double: Xmin (3HaueHue ©), Xmax, Ymin (3HaueHMe ©) 1 Ymax
(3Havenwue 1.0). DTU OIS ONPEAEIIOT TPAHUITHI INATTA30HOB 3HAYEHUI 110 KaK/I01 13
KOOPAIMHATHBIX Oceil. Tpu MmoJist MMeIOT HayaIbHble 3HAYEHUS U B IIPOIIECCE BBITIOTHEHUSI
MPOrpaMMBbl He MEHSIOTCSI. 3HAUEHUE TTOJIST Xmax BBIUUCIISIETCST HA OCHOBE COCTOSTHUS
KOMIIOHEHTOB OKHa mpuiioskenusi. [loJie jorndeckoro Tuna status rnpeaHasHaveHo JJist
3aIIMCU COCTOSHMUS OIIIIM, OIIPee/IAIONnIell peskiM oToOpaskeHust ceTku. IToss clru gClr
SIBJIAIOTCST 0OBbEKTaMuU Kjacca Color M IpeaHasHayeHbl [ 3alliCH 3HAUEHWIT 1BeTa
rpacduka (GyHKIINN 1 1[BETA JIUHUN CETKU COOTBETCTBEHHO.

KoncTpykTopy Kiacca Plotter mepemaeTcst CChblika Ha 0OBEKT Kiacca ButtonPanel —
TO €CTh Ha OOBEKT TMAHEJIH, COIEPIKaIlell 2JIEMEHTHI yIpaBieHrs. B KOHCTpYKTOpE
CYNTBIBAETCST COCTOSTHUE 3JIEMEHTOB yIPaBJIEHMS Ha MaHean (CChIJIKa Ha KOTOPYIO
repe/laHa apryYMeHTOM KOHCTPYKTOPY ), B YaCTHOCTH 3HAUEHUE TEKCTOBOTO TIOJIS CO
3HAUYEHWEM BepXHEW TPaHUIIbI IS AUalla30Ha U3MeHeHus aprymenTta ¢gyakiun. [Ipn
HTOM YUHUTHIBAEM, UTO B TI0JI€ MOKET ObITh BBEICHO (110 ONTMOKE WU CIIEINaIbHO) HE
urcs10. IT0aTOMY COOTBETCTBYIOMIHIT (hparMeHT Kofia 3aKjItoueH B 010K try. Komauaoi
Xmax=Double.parseDouble(P.TxtF1ld.getText()) mpucBamBaeTCA 3HAYCHUE ITOJIO XMmax:
cHavasia MeToIoM getText () 0ObeKTa 1oJist TxtF1d nare/u P CYUTHIBAECTCS COAEPKUMOE
110JI51, 4 3aTe€M METOJI0M parseDouble () Kj1acca-060104KK Double TEKCTOBOE MIPECTAB-
JieHUe urca mpeobpasyercst B popmar double. ITpu HEKOPPEKTHOM 3HAUEHWH B TIOJIE
BO3HUKaeT olmnOKa (MCKIoYeHre Kaacca NumberFormatException). DTo UCKIIIOUEHE
obpabaTbiBaercs B OJ10Ke catch — KOMaH10#i P. TxtF1ld. setText("10") B [10JI€ 3AHOCUTCS
3HavyeHune 10. Takke KOMaHIOI Xmax=10 COOTBETCTBYIOIIee 3HAUEHNE TTPICBANBAETCS
TIOJTIO Xmax.

[Tomto status 3HaueHue MpucBanBaeTCsd KOMaHION status=P.Cbx[3].getState().
B arom cirydae mcnosib3oBaH MeToz getState() obbekra oniuu Cbx[3] (KOTOpBIii,
B CBOIO OY€pEe/b, ABJIACTCA I10JIEM obbeKra maHesm P). B pesyabrare nose status mosy-
yaeT 3HaueHue true, ecyn (JIAKOK OIMIUK YCTAHOBJIEH, U false, ecyiv He YCTaHOBJIEH.

WHucrpykims P.Che.getSelectedIndex () BbIUMCHSIET MHIEKC BBIOPAHHOIO MYHKTA
B pacKpbIBaloleMcs ciucke Che. ITo 3HaYeHUe UCIIOb3yeTcs B oliepaTope switch jisa
olpeiesieHn 1IBeTa IMHUI KOOpANHATHON ceTku. Hekcarus ajieMeHTOB pacKpblBalo-
IIErocs CIHUCKa HaunHaeTcs ¢ HyJ1s. VIHjeKe @ cooTBEeTCTBYeT 3eJIeHOMY I[BETY (3HaYeHUe
Color.GREEN), WH/IeKC 1 — KeJnTOMY IIBeTy (3HaueHue Color.YELLOW), a MHIEKC 2 —
cepomy IBeTy (3HaueHue Color.GRAY). CooTBeTCTBYyIOICE 3HAUEHME 3aIIMChIBACTCS
B riepeMeHHyIo gClr. Heckosbko o-uHoMy ompejiesisgercs 1BeT 71 rpaduka QyHKIIMH.
g aToro komaHn0i String name=P.CbxGrp.getSelectedCheckbox().getLabel()
OOBSBIISIETCST TEKCTOBASI TIEPEMEHHAsT name M B KAYeCTBE 3HAYCHUST eil MPUCBANBACTCS
TEKCT YCTAHOBIEHHOTO TIOJIb30BaTeeM Tiepekriodatesiss. OGbeKT 9TOro MepekIoaTeist
B TpyTie CbxGrp BO3BpaIaeTcst MeTofioM getSelectedCheckbox (). M3 aToro oObeKTa
BBI3bIBAETCA MeTO/| getlabel (), KOTOPBIM B KaYeCTBE 3HAYCHUS BO3BPAILAETCS TEKCT 1T
nepekJoyaresis. 3aTeM ¢ MOMOIIBIO BJOKEHHBIX YCJIOBHBIX OIIEPATOPOB IIPOBEPAETCS
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CUMTaHHOE 3HaYeHNe U T0JII0 clr MpUcBanBaeTCsl COOTBETCTBYIOIee 3HaueHue (Color.
RED, Color.BLUE uu Color.BLACK).

Takske B kytacce Plotter omucan MeTo]] f() ¢ OJJHUM apryMeHTOM Tura double. DTOT
MeTOJT oTpe/iesisieT (PYHKITMOHANBHYIO 3aBUCUMOCTD, OTOOpakaeMyto Ha rpaduke.

AprymeHnTom MeTojty remember () mepeaercs 0ObeKT Kiaacca ButtonPanel. Mertos Bo3-
BpAIlaeT CChIIKY Ha 00BEKT Kiaacca Plotter. ITOT 06BEKT COMEPKUT WHHDOPMAITHIO
0 HACTPOHKAaX 3JIeMEHTOB YIIPABJICHI Ha TTaHeJ N, TTepe/laHHOM B KauecTBe apTyMeHTa
MeToMy. MbI HCTIOTb3YeM METO B TEX CIYYasIX, KOTIA HEOOXOANMO 3aTOMHUTD COCTO-
STHU€ 3JIEMEHTOB YIIPABJIEHUSI TTAHEJIH, YTOOBI Ha €r0 OCHOBE MOKHO OBLIO HAPUCOBATH
KapTUHKY ¢ TpapukoM QyHKITNH.

Orobpaskenne rpaduka GYHKIUH U COMYTCTBYIONUX eMy aTPUOYTOB Peau3yercst
¢ HOMOIIBIO MeToja plot() u3 Kjiacca Plotter. ApryMeHTOM MeTo/a SIBJISETCS 00b-
eKT Fig Kiacca Graphics. 910 00beKT 2paguueckozo koumexcma (0OBEKT, ¢ TOMOIIBIO
KOTOPOTO peasyusyercs rpaduveckoe MpejcTaBjienrie KoMIionenTa). /s nomayuenus
nocryma kK 00bekTy rpaduuecKoro KOHTeKeTa KoMIoHeHTa (B IaHHOM CJlydae IaHeJIu)
HCIIOJIb3YeTCs MeTO/L getGraphics () 9TOr0 KOMIIOHEHTA.

Komaniamu H=getHeight () 1 W=getWidth() onpesesnsgioTcs pa3Mepsbl aHETH, B KOTOPOI
Gynet orobpaxkarbest rpaduk. Komangamu h=H-2*s u w=W-2*s onpenensiorcs hakTude-
cKue pazmepsl obaacTu otobpakenust rpacduka (TPH TOM TIEPEMEHHAS S OTIPEIESIET
MTUPUHY TOJIsT BOKPYT rpacduka HyHKINN).

Komanzoit Fig.clearRect(0,0,W,H) BBIIIOJHACTCI OUUCTKA 06J1aCTH TaHeIN. DTO HeoO-
XOZMMO J€JIaTh [JIs1 TOrO, YTOObI TIpU BBIBOJIE rpadhuKa cTapoe I/1306pa>KeHI/Ie y61/1paJIOCb.
MeToz BbI3bIBaeTCS U3 0ObEKTa rpaduyecKoro KOHTEKCTa KOMIIOHEHTa, a ApTyMeHTaM1
eMy TiepeaioTcs KOOPAMHATHI JIeBOW BepXHEN TOYKU 00JIaCTH OYUCTKH, ee IUpUHA
1 BBICOTA.

B nporiecce orobpaskerus rpaduka cHaya a pUCYIOTCS KOOPAUHATHBIE OCH, HO IIPel-
BapUTeJbHO KOMaH/[01 Fig.setColor(Color.BLACK) yCTaHABJIWBAETCSI YePHBIN IIBET
aunuit. Camu ocu oToOpakaloTcs KoManjaMu Fig.drawline(s,s,s,h+s) u Fig.
drawlLine(s,s+h, s+w,s+h). JIuaum (ToUHEE, OTPE3KU MPSMBIX ) PUCYIOTCS C TIOMOIIHIO
MeTozia drawLine (), apryMeHTaMU KOTOPOMY IepeaioTcs KOOPAUHATHI HauaabHOU
U KOHEYHOI TOUEK OTPe3Ka. 3aCeYKH 1 TEKCTOBBIE IIOIINCH OTOOPAKAIOTCS B OIIEPATOPE
1uKsa. BeiBoj TekcTa B rpaudeckoM pexxuMe OCYIIeCTBIIeTCS METOIOM drawString().
ApPryMeHTOM METO/LY IepeaeTcst 0ToOpaskaeMblil TEKCT U KOOPAMHATHI JJIsl BRIBOJA 9TO-
ro rekcra. JIus npeobpaszoBaHus JeiCTBUTENbHBIX Ynces B (hopMaT TEKCTOBOU CTPOKU
UCTIOJIb3YEeTCS MeTO/T toString() kacca Double. [lepemennas nums ompesesiseT KOJu-
YeCTBO JIMHUN CETKH.

Ecim ycranoBjieH (BJIakoK JJist ONIUN OTOOPaskeHUs ceTKH (3HaYeHUe MepPeMeH-
HOU status paBHO true), To pucyetcs emie n cetka. /[y aToro komanaon Fig.
setColor(gClr) 3asaeTcs IIBET JUHUM CETKH, a 3aTeM B OllepaTope IUKJIa MPOPUCO-
BbIBAIOTCA JIMHUN CETKU.
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IIBer mist oToOpaskeHwst TpadbrKa 3a1aeTCst KOMaHI0M Fig. setColor(clr). Tpaduk cTpo-
uTCst 10 Ha30BBIM TOUKAM. PaccTostHUE 110 TOPU3OHTATBHON OCH (B TIMKCETaX) MEKILY
6a30BbIMI TOUKAMHU OIIPEEJISETCS IePEMEHHON step. ITH TOUKK COSAMHSIOTCS IMHUSIMU,
a TaKiKe BBIIESIOTCS KBaipaTaMu. B mocsieinem ciryyae BbI3bIBacTCA METO/T drawRect (),
apryMeHTaMu KOTOPOMY MPUAI0TCSI KOOPAMHATBI JIEBOH BEPXHEN TOUKH 0TOOPAKAEMOTO
MPSIMOYTOJIbHUKA U €r0 pa3Mepsl (1upuHa u BeicoTa). Ha aTOM onucanvie BHyTpeHHErO
KJlacca Plotter 3aBepiaercs.

Komncrpykropy Kiacca-konTeitnepa PlotPanel B KaueCTBe apryMEHTOB MEPEAAIOTCS KOOP-
JIMHATHI BEPXHEH JIEBOI TOUKU MTAaHEH B OKHE, ee pa3Mepbl (IITUPUHA U BBICOTA), a TAKKE
CChLIKA P Ha OOBEKT IIaHeJU C 9JIeMeHTaMK yIIpaBIeHusa. B KOHCTPyKTope KOMaHIoii
G=new Plotter(P) coszaercs HOBbII 0OBEKT Kiacca Plotter, 1 CChLIKA Ha HETO 3alIUChI-
Baetcs B noJie G. besrbrii 11BeT (hoHa ycTaHaBiMBaeTcs KOMaH/10i setBackground(Color.
WHITE). [Toso:xeHnue U pa3Mepbl TTAHEH OTIPEIETSIIOTCS ¢ TOMOTIBIO MeToj1a setBounds (),
apTyMEHTOM KOTOPOMY TIePEeIalOTCsT TIepBbIe YeThIPE apTyMeHTa KOHCTPYKTOPA.

Tax:ke B kimacce PlotPanel riepeoripeiesisieTcs MeTOJ paint (). TOT MeTO/I aBTOMATH-
YECKU BBI3BIBACTCA MPU MIEPEPUCOBKE KOMIIOHEHTOB, HATIPUMEP MPU PA3BOPAYMBAHNUN
CBEPHYTOTO OKHA. Eciin MeToz1 He TiepeotpeiesinThb, TO B KOHEYHOM BapraHTe TIPOTPaMMbl
CBOpauMBaHVeE WK Pa3BOpaurBaHIe OKHA OyIeT MPUBOAUTH K MCUE3HOBEHIIO rpadika
dyHKIIHH. APTyMEHTOM METOJLY MIEPENAeTCsl CChLTKa Ha 00BEKT TPahUUECKOr0 KOHTEKCTa
KOMTIOHEHTa. B 1TaHHOM cirydae MeTo/1 TiepeoTIpe/iesleH TaK, 9TO TTPU eT0 BBI30BE BBITIOJ-
HATCS KOMaH/a G.plot(g) (37ech g — apryMeHT MeTozia paint()), B pe3yJsbTaTe dyero
orobpaskaetcst rpaduk QYHKIHN.

Kiacc oxna PlotFrame co3jaeTcsi Ha OCHOBe Kjacca Frame. KoHCTpyKTOpY Kiacca
nepenanTcs aBa uncaa, W u H, — pasmepsl okHa. CoOCTBEHHO, BECh KJIACC COCTOUT U3
KOHCTPYKTOpa. B yacTHOCTH, KOMaHI0H setTitle("Ipaduk dpyHKUuM") B KOHCTPYKTOPE
3a7aeTcs HazBaHue OKHa (0ToOpaskaeTcs B CTPOKe HasBaHus okHa). [Losokenne okna
Ha 9KpaHe M ero pa3Mepbl 33/1al0Tcd KOMaH/I0 setBounds (100,50,W,H). Cepbrii 11BeT
(bOHa yCTaHaBJINBAETCA C ITIOMOIIBIO KOMaH/bl setBackground(Color.GRAY), a MeHe-
JKep KOMIIOHOBKU OTKJII0YAeTCd KOMaHIOU setLayout(null). Komanzmoit Font f=new
Font("Arial",Font.BOLD,11) cosmaercst 0O0beKT mpudTa, 1 KOMaH#oil setFont (f)
9TOT WPUGT IPUMEHSETCs I OKHa. Takske B OKHO J0OaBJIsIOTCs (a cHavaja co31aioT-
cq) Tpu nanesu. [Tanennb ¢ KHOTKaMU co3flaeTcd KOMaHION ButtonPanel BtnPnl=new
ButtonPanel(6,25,W/4,H-30). [lobaBisieTcss B OKHO MaHeIb KOMaHA0i add(BtnPnl).
[Tanens ansa 0T06pa>1<eH1/1${ rpa(bmca co3zaeTcs koManaoi PlotPanel P1tPnl=new
PlotPanel(W/4+10,25,3*W/4-15,H-120,BtnPnl), a 106aBisAeTCa B OKHO KOMAaHOM
add(P1tPnl). [Tanennb f1Jis BBIBOJIA CITPABKU CO3/IaeTCSI KOMaH/101 HelpPanel HlpPnl=new
HelpPanel (W/4+10,H-90,3*W/4-15,85), a 100aBIAETCA B OKHO KOMAaHA0M add (H1pPnl).

Mp1 co3maeM OKHO (PUKCUPOBAHHBIX Pa3MEPOB, TOITOMY COOTBETCTBYIONUH PEKUM
3aJaeM KOMaH/0ii setResizable(false). Takske Mbl IPUMEHsIEM COOCTBEHHYIO MTUK-
TOrpaMMmy I OKHa (0TOOpaskaeTcst B JIEBOM BEPXHEM YIJIy OKHA B CTPOKE Ha3BaHMUsI)
I10CPEICTBOM KOoMaH/1bl setIconImage(getToolkit().getImage("D:/Pictures/Icons/
icon.png")). B aroit komaHie aprymMmeHTOM MeToy setIconImage() Tiepe/aeTcs CChLI-
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Ka Ha 00BEeKT u300pakeHust (cchlika Kiacca Image). JIocTym K 00bEKTY H300paskeHUsI
MOJIyYaeM C TIOMOIIbIO0 MeTo/1a getImage (). APryMeHTOM METO/LY TIepeIaeTcsl TEKCTOBAs
CTPOKA C TOJHBIM TIyTeM K aiiny ¢ nzobpaskerrieM. BoisbiBaeTcst MeTOI 13 00beKTa
Ksacca Toolkit, a 1ocTyn K 9ToMy 00beKTY (00bEKT UnCmpyMenmapues OKHa) mojrydaemM
C MOMOTIBIO MeTo1a getToolkit ().

HA 3AMETKY

[nsi KOppPeKTHON paboThl NporpaMMmbl ain icon.png C M306PaAXKEHMEM ANs MUKTO-
rpamMMbl IO/KEH pa3MeLLaThcsl B ANPeKTopun D: \Pictures\Icons. Ecnm daiin Haxo-
[VTCS B IPYrOM MecTe, He06X0AMMO BHECTM U3MEHEHWSI B COOTBETCTBYIOLLYIO KOMaHAy,
KOTOPOW A/ OKHa OMpeaenseTcs NUKTorpaMma.

Orobpakaercs OKHO KOMaH/0il setVisible(true).

Kpome onmcanHbIX BbIIIE HACTPOEK, B KOHCTPYKTOPE KJIacca OKHA PETUCTPUPYIOTCS 00-
PabOTYMKY JIJIs1 TAKUX COOBITHIA:

O HakaTWe CUCTEMHOI MUKTOTPAMMBI JIJTST 3aKPBITHS OKHA,
O mHaxarne KHOIOK (/I KaxK 0! U3 ABYX KHOIOK — CBOI 00paboTYuK);
O ycranoBka win oT™MeHa (hyaskKa OMIUN OTOOPAKEHUS CETKH.

O6paboTuuK [JIsT OKHA PETUCTPUPYETCS MeTOoM addWindowlistener(). Peru-
crpanusg o6paboTurKa JJsg NepBON KHOIKM BBIIIOJHSETCS KOMaHA0i BtnPnl.
Bl.addActionListener(new ButtonOneHandler(BtnPnl,P1tPnl)), perucrpamnus 06-
paboTuMKa JIJI BTOPOIl KHOIKM — KOMaH/I0# BtnPnl.B2.addActionlListener(new
ButtonTwoHandler()), peructpaiust 06paboTunKa JJIst OMIUU — KOMAHIOH BtnPnl.
Cbx[3].addItemListener(new CheckboxHandler(BtnPnl)). B Tpex mociemHux caydasx
06pabOTUNKY PeaTn3yIOTCsI KAK aHOHUMHBIE 00BEKTHI CIIEITHABHBIX, OTIMCAHHBIX B TIPO-
rpamme KiaccoB. KoJ aTuX KyiaccoB aHAIM3UPYETCS Jlasee.

Knacc ob6paborunka ajis mepBoii KHOIIKU ButtonOneHandler cosgaercs peannsaiueit
nnrepdeiica ActionListener. Y kjiacca ecTb 1oJisg P1 v P2, SIBJISIONIUECS CCHIIKAMU
Ha 0ObeKThl naHeseil (00beKThl Kaacca ButtonPanel 1 PlotPanel COOTBETCTBEHHO).
Takue ke apryMeHTbl UMeeT U KOHCTPYKTOP Kjacca. APTYMEHTBI OIpeJIeiIioT 3Haue-
HUS YIIOMSHYTBIX 1101eit. MeToz a1t 00paboTKy HaskaTHsl KHOIIKM actionPerformed()
COLEP/KUT KOMaHLy P2.G=P2.G.remember(P1), KOTOPOIl 0OHOBJISAIOTCS ITAPAMETPHI,
UCIIONb3yeMble Ipu oToOpaxkennu rpaduka. MakTyeckn KOMaHION IPUCBAMBAETCS
HOBOE 3HaU€HNE TI0JTI0 G TTaHesn P2. CYUTHIBAHME TAPAMETPOB BBITIOJIHSIETCS C TIOMOTIBIO
MeTozia remember (), KOTODBI BBI3bIBAETCs 13 0OBEKTA G, a APIYMEHTOM METO/Y IIepe-
JIaeTCsI CChLIKA Ha OOBEKT MAHEe M ¢ dIeMeHTaMy yIipaB/ieHust. [locse aToro KoMauaoi
P2.G.plot(P2.getGraphics()) HEMOCPEJICTBEHHO CTPOUTCS TPapUK.

Kirace obpaborunka /7151 BTOPOi KHOTIKH ButtonTwoHandler Takyke cO3/laeTcs Ha OC-
HoBe mHTepdeiica ActionListener. Metos actionPerformed() ompesnesieH Tak, 4To
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BBIIIOJIHSAETCS BCErO OJHAa KOMaH/a System.exit (@), KOTOpoil 3aBepiuaercss pabora
IIPOTPAaMMBI.

ITockoJIbKY OT OTIINU Ka4eCTBEHHO 3aBUCUT, Kak 0ToOpaskaercst rpaduk (¢ CeTKoN nim
6e3 Hee), HeOOXOMMO MPEYCMOTPETh PEAKIIUIO HA U3MEHEHUE COCTOSTHUS oriuu. st
aToro peanmsarueil maTepdelica ItemListener co3maeM kiacc CheckboxHandler. On
HY’KEH JIUIsT CO3/Iaiust 00bekTa-06paboTunKa coObITHIT, CBSI3aHHBIX C UBMEHEHUEM CO-
crostnus onmuu. Kiace mMeeT moJie ch, SBIstioeecst CChIIKON Ha 060bheKT Kiacca Choice
(PacKpBIBAIOIINIICS CIMICOK ), 1 KOHCTPYKTOP, B KOTOPOM TOMY IOJIIO TIPUCBANBAETCS
3HAYeHUe.

noAPOBHOCTH

ApryMeHTOM KOHCTPYKTOPY NepefaeTcs CChbifika Ha NaHesb C 3/1eMeHTaMm yrpasneHus.
Cpenm 3TUX 311EMEHTOB eCTb PACKPbIBAMOLLMIACA CIUCOK ANs BbiGOpa LIBETA IMHUIA CETKM.
Ccblnika Ha 06bEKT CNMCKa NPUCBANBAETCS B KAUeCTBE 3HaYeHus nosio ch.

B xiacce CheckboxHandler Meron itemStateChanged(), BhI3bIBaeMblii s oOpa-
GOTKHU COOBITHSI, CBA3BAHHOTO ¢ M3MEHEHUEM COCTOSIHUST OIIMH, COAEPKUT KOMAH/LY
ch.setEnabled(ie.getStateChange()==ItemEvent.SELECTED). B Heli 11 mpoBepKu
COCTOSTHUSI OTIIUH MCIIOJIb30BaHa KOHCTaHTa SELECTED 13 Kjracca coObITHs ItemEvent.
Meton getStateChange () Bo3BpalaeT B KauecTBe pe3yabsraTa 3HadeHne SELECTED, ecomn
d)ﬂ&)KOK OIIIUU yCTaHOBJEeH, 1 DESELECTED, ec/ii He yCTaHOBJIEH. Meto BbI3BIBAETCS
u3 oObeKkTa ie coObiTHs Kiacca ItemEvent. Takum oOpasoM, 3HaUCHUE BBIPaKEHUSI
ie.getStateChange()==ItemEvent.SELECTED paBHO true, ecu (hIa’KOK OTIINH yCTa-
HOBJIEH, 11 false B MpoTUBHOM ciydae. [TosTomy mpu Bei3oBe MeToza setEnabled() u3
00BbeKTa ch ¢ aprymMeHToM ie.getStateChange()==ItemEvent.SELECTED JOCTYITHOCTb
PACKPBIBAIOTIETOCS CITUCKA OTIPEIEIIETCS TeM, YCTAaHOBJEH (hJIaKOK OIIIMY WU HET.
ITockouabky MeTo] itemStateChanged() (Tocjie PErUCTPAIIME COOTBETCTBYIOIIETO 00-
pa60Tq1/H<a) BbBI3BIBACTCA aBTOMATUYECKU TP NI3MEHEHN COCTOAHUA OIIIUH, TO Ka)KHbeI
pas [IPU yCTAaHOBKE MJIH OTMeHE (DJIasKKa OMIIK COOTBETCTBYIOIIUM 00PA30M HU3MEHSIETCST
JIOCTYITHOCTh PACKPBIBAOIIETOCS CITICKA JIJIst BBIOOpa I[BeTa JIMHUI CETKH.

B rmaBaom metoze IIporpaMMbl B Kj1acce Demo KOMaH/I0l new PlotFrame(400,500) co3za-
€TCs AaHOHUMHDBII OOBEKT /I [JIaBHOTO OKHA [IpOrpaMMBbl. ApryMeHTaMI/I KOHCTPYKTOPY
KJiacca PlotFrame () mepenaioTcs pasMepbl CO3/1aBaeMOro OKHa.

HA 3AMETKY

B paccMOTpeHHOM Bbillie NpUMepe 3a4ava COCTOUT HE TOJIbKO B TOM, YTOBbI HAp1CO-

x BaTb rpacuk, HO 1 B TOM, YTOBbI 3aMOMHUTL KapTUHKY. oCefHee HYXXHO Ha crydaii
MepepucoBKM KOMMOHEHTa. B paMKkax MCnosib30BaHHOrO MOAXOAA 3arnOMUHAETCS He
caMa KapTWHKa, a NapaMeTpbl, Ha OCHOBE KOTOPbIX OHa Co3AaBanack. [1ns 3Toro onu-
CbIBAETCA CreumasnbHblil BHYTPEeHHMIA Knacc. [Mpu nepepucoBke KOMMOHEHTa KapTUHKa
0TOBPAXXaEeTCA 3aHOBO.
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Kanbkynartop

— UYeM KeJIafoT 3aHATHCS COCTOSATEIBHBIE
KPOTHI?
— MBbI oka nocuuTaem.

ua m/ ¢ «/lrotimogouxa»

Cremyiormuii mpuMep MITIOCTPUPYET BO3MOKHOCTH UCTIOTB30BAHNS ONOIMOTEK SWing
7SI CO3/IaHUsT TIPUJIOKEHUS ¢ TpaduueckuM nHTepdeiicoM. B ranHOM cirydae 210 KJac-
CHKa JKaHPa — TPOTPAMMAa-KAJIBKYISITOP. B yIeGHBIX MEMTX MbI OTPAHITIIMCST OJTHUM U3
CaMbIX TIPOCTHIX ee BapuaHToB (nuctunr 12.8).

Jiuctunr 12.8. Kanbkynatop

// TopknwyeHne nakeToB:
import javax.swing.*;
import java.awt.*;
import java.awt.event.*;
// Knacc ana okHa:
class CalculatorFrame extends JFrame{
// KoHcTpykTop:
CalculatorFrame(){
// Pa3mepbl OKHa:
int w=270,h=240;
// Ha3BaHue okHa:
setTitle("KanbkynaTtop");
// OnpepeneHune MNONOXEHWA U pa3MepoB OKHa:
setBounds(100,100,w,h);
// Peakums Ha HaxaTuWe CUCTEMHON MUKTOrPaMMbl:
setDefaultCloseOperation(EXIT_ON_CLOSE);
// Co3paHue naHenu C KHOMKaMM U Mnosem:
CalcPanel panel=new CalcPanel(w,h);
// DobaBneHue naHenu B OKHO:
add(panel);
// OKHO UKCUPOBAHHLIX pa3mMepoB:
setResizable(false);
// OTobpaxeHue OKHa:
setVisible(true);
}
}

// Knacc naHenu:
class CalcPanel extends JPanel{
// TekcToBoe none:
public JTextField TxtFld;
// 06paboTyMK HaxaTWA KHOMKW:
private BtnAction BtnPressed;
// KoHcTpykTop (aprymeHTbl — pa3mepbl NaHesnu):
CalcPanel(int W,int H){
// Pa3mepbl KHOMOK W OTCTYMbl:
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}

int w=W/5,h=H/8,sx=w/5,sy=h/3;
// OTKNKW4YeHue MeHepXepa KOMMOHOBKM:
setLayout(null);
// Pamka BOKpYyr naHenu:
setBorder(BorderFactory.createEtchedBorder());
// Co3paHune TeKCTOBOro nons:
JTextField TxtFld=new JTextField();
// BblpaBHMBaHWe TekCTa B MNoJie Mo MpaBoMy Kpaiw:
TxtFld.setHorizontalAlignment(JTextField.RIGHT);
// TonoxeHnne n pasmepbl Mona:
TxtFld.setBounds(sx,sy,2*sx+3*w,h);
// OTMeHa BO3MOXHOCTU peaakTMpOBaHUA NONA:
TxtFld.setEditable(false);
// DobaBneHue nons Ha nNaHesnb:
add(TxtFld);
// Co3paHne obpaboTyumKa HaxaTuA KHOMKMW:
BtnPressed=new BtnAction(TxtFld);
// MaccuB C Ha3BaHWAMMU KHOMOK:
String[] BtnTxt={
"1") "2"1 "3") "+") "4"1 "5") "6") "-"J
"7"1 "8") "9": "/") "0") ". ": "=": "*"};
// Co3paHue KHOMOK W pobaBneHMe UX Ha MaHenb:
for(int i=0;i<BtnTxt.length;i++){
addBtn(sx+(w+sx)*(i%4), (2*sy+h)+(sy+h)*(i/4),
w,h,BtnTxt[i],BtnPressed);
}
// Co3paHue KHOMKM cbpoca mapameTpoB:
JButton BtnC=new JButton("C");
// TonoxeHue ¥ pasmepbl KHOMKMW:
BtnC.setBounds (4*sx+3*w,sy,w,h);
// DobaBneHne o6paboTymMka ANA KHOMKW:
BtnC.addActionListener(BtnPressed);
// Pexum oTMeHbl OTObpaxeHusa pamku dokyca:
BtnC.setFocusPainted(false);
// KpacHblii uBeT ANA Ha3BaHWUA KHOMKK:
BtnC.setForeground(Color.RED);
// DobaBneHue KHOMKW Ha NaHenb:
add(BtnC);

// MeToA ANns co3faHuA W Jo6aBNEHUs KHOMOK Ha MNaHesb
// (aprymeHTbl — MOJIOXEHUE U pa3Mepbl KHOMKW,

// Ha3BaHue U 06paboTUMK HAXATUSA KHOMKK) :

void addBtn(int i,int j,int w,int h,

String txt,

ActionListener AcList){

// Co3paHue KHOMKWU:

JButton b=new JButton(txt);

// TonoxeHne u pasmepbl KHOMKMW:
b.setBounds(i,j,w,h);

// Pexum oTMeHbl OTObpaxeHua pamku dokyca:
b.setFocusPainted(false);

// DobaBneHue ob6paboTymMka ANA KHOMKW:



460 Masa 12. Mporpammbl ¢ rpacnyeckumM nHTepdencom

b.addActionListener(AcList);
// DobaBneHne KHOMKW Ha MNaHenb:
add(b);

}

// Knacc obpaboTymka HaxaTUA KHOMKK:
class BtnAction implements ActionListener{
// TekcToBoe none AnA oTobpaxeHUa MHbOpMaLUK:
public JTextField TxtFld;
// VHBuMKaTop COCTOSHMA BBOAA YucCna:
private boolean start;
// VWHOMKATOp COCTOSHUS BBOAA AECATUYHOW TOYKM:
private boolean point;
// TekcToBoe npejcTaB/ieHWe MNOCNefHEro
// BBepeHHoro onepaTtopa:
private String cmd;
// TNone pns 3anucu NpoMexyTOYHOro pe3yfbTaTa:
private double result;
// MeToa pnAa cbpoca napameTpoB:
private void onStart(){
start=true;
point=true;
cmd="C";
result=0;
TxtFld.setText("0.0");
¥
// MeToA ANA BblYUC/AEHUA pe3ynbTaTa MocC/eAHel onepauuu:
private void calc(){
// BBeleHHOe B noJsie 4ucro:
double x;
x=Double.parseDouble(TxtFld.getText());
// BblducneHue pesynbTaTa:
if(cmd.equals("*")) result*=x;
else if(cmd.equals("/")) result/=x;
else if(cmd.equals("-")) result-=x;
else if(cmd.equals("+")) result+=x;
else result=x;
// 3anonHeHuWe TEeKCTOBOro MofA:
TxtFld.setText(Double.toString(result));
¥
// KoHcTpykTop (aprymeHT — ccblka Ha TeKCcToBoe nose):
BtnAction(JTextField TxtFld){
this.TxtFld=TxtF1ld;
onStart();
}
// Peakuua Ha HaxaTue KHOMKW:
public void actionPerformed(ActionEvent ae){
// CuyuTbiBaHME TeKCTa Ha KHomMke:
String str=ae.getActionCommand();
// TNpoBepka BapuaHTOB:
if(str.equals("C")){ // KHonka cbpoca
onStart();
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return;
}
// BblducneHue pesynbTaTa:
if(str.equals("+")|str.equals("-")|str.equals("*") |
str.equals("/")|str.equals("=")){
calc();
cmd=str;
start=true;
point=true;
return;
}
// BBog 4ucna:
if(start){ // Havano BBoja uucna
// BBOA TOYKM B Hadane BBOJa 4Yucna:
if(str.equals(".")){
TxtFld.setText("0.");
point=false;
start=false;
return;
}
else{ // BBoa uudpbl B Hayvase BBoOAA “McCna
TxtFld.setText(str);
start=false;
return;
¥
}

else{ // NpoponxeHue BBOAa 4McCna

if(str.equals(".")){ // MombiTka BBECTU TOYKY
str=point?str:"";
point=false;}
// DobaBneHue uudpbl K 4ucny:
if(TxtFld.getText().equals("0")&!str.equals(".")){

TxtFld.setText(str);

¥

else{
TxtFld.setText(TxtFld.getText()+str);

¥

}
}

// TnaBHbIA Knacc:
class Demo{
public static void main(String[] args){
// Co3paHue (M oTobBpaxeHWe) OKHa:
new CalculatorFrame();

Ha puc. 12.12 mokazatno 0KHO, KOTOPOe 0TOOPAKAETCST TPH 3aITyCKe TPOTPAMMBIL.

Kaﬂbe]IHTOp npeaHasHa4deH /1151 BbITIOJTHEHW A 6a30BbIX apI/I(l)MeTI/I‘{eCKI/IX onepam/lﬁ:
CJIOJKE€HNE, BbIYUTaHnEe, YMHOKEHNE U /IeJIEHUNE. Oxkmno KaJIbKYJIATOPA COAEPKUT YIIOPA-
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JIOYEHHBIN HAOOP OIMHAKOBBIX 110 Pa3MePy KHOIIOK U TI0JI€, HCTIOJIb3yeMOe JIJist 0TOOpa-
JKeHUST Pe3yAbTaTOB BhIYMCIeHH. Takoe OKHO co3/aeTes JOCTaTOYHO TPOCTO. TpyaHOCTA
CBs13aHBI ¢ 00PabOTKOM JIEWCTBUI TTOJIH30BATEST B OKHE.,
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Puc. 12.12. OkHO nporpaMMbl-KanbKyasTopa

OKHO KaJbKyIATOPa peannsyercst Kak 06bheKT Kiacca CalculatorFrame, KOTOPHII CO3-
MaeTcs HacJeIoBaHeM Kiacca JFrame us 6ubarorexn Swing. Kimace cocront hakrimde-
CKM M3 KOHCTPYKTOpa. B KOHCTpyKTOpe KoMaH 101 setTitle("Kanbkynatop") 3amaercs
HazBaHue okHa. Ilosoxkenne okHa 1 ero pa3Mepbl yCTaHABIUBAIOTCS C TOMOIIBIO METO/1a
setBounds (). Croco6 06paboTKN HAKATHSI CHCTEMHON TTMKTOTPAMMBI JIJIsT 3aKPBITHS
OKHa ompejiesisieTcss KoOMaH/101 setDefaultCloseOperation(EXIT_ON_CLOSE). Takske
B KOHCTPYKTOpPE CO3/[aeTCs MaHedh — 00beKT Kiaacca CalcPanel (KOTOPBIi, B CBOIO
ouepeh, HacaeayeT Kirace JPanel). MerosoM add() manesn gobassiercst B okHO. C 110-
MOIIBIO KOMaH/bl setResizable(false) ycTaHaBAMBAETCA PEKUM 3alIpeTa U3MEHEH A
pa3MepoB OKHa, a CAMO OKHO 0TOGPaKaeTCs TIOCPEACTBOM KOMaH/IbI setVisible(true).

Teneps paccMOTpUM Kiace CalcPanel, IOCKOIbKY UMEHHO Yepe3 0OBEKT 9TOTO Kiiacca
peanusyeTcst colepsKUMoe OKHA MPUIoKeHns. Kak yKe 0TMeuanoch, KJIace CO3/1aeTcst
HacJIeI0BaHIeM Kiracca JPanel us Oubimorekn Swing. ¥ kimacca CalcPanel ompeieieHbI
JIBa TIOJISt: OTKPbITast cChUIKa TxtFld Ha 0ObeKT Kaacca JTextField (TekcToBoE moJie)
U 3aKPbITas CChLIKA BtnPressed Ha 00beKT Kjacca BtnAction (kiace oOpaboTymka co-
OBITHST, CBA3AHHOTO ¢ HajkatueM KHOMKHN ). Cpasy OTMETHUM, UTO XOTsI B IAHHOM CJIyYae
umeeTcst B 001ei cyokuocTH 17 KHOTIOK, BCe OHU MCIOJIB3YIOT OJUH U TOT e 00pa-
GOTYMK, U CCHUTKA HA 3TOT 00BEKT 3aIMChIBAETCS B M0JIe BtnPressed. Kiace BtnAction
paccMarpuBaeTcs galee.

Koncrpykropy kiiacca manesiv B KaueCTBe apryMeHTOB TIePe/IaloTcst pa3Mepbl OKHA (B KO-
TOpOe, KaK Ipernoaaraercs, Oyner gobdasiena nanesib). Komanmoii setlLayout(null)
OTKJIIOYAETCST MEHEe/[PKep KOMITOHOBKU JIJIsI TTaHes i (KHOTIKU Pa3MelaoTcs Ha Ta-
HeJIM B PYYHOM PeXUMe C IBHBIM yKazaHWeM WX IMoJioKeHus ). Takixke KOMaHIOM
setBorder(BorderFactory.createEtchedBorder()) A/ maHegu CO31aeTCA paMKa.



Kanbkynsatop 463

noAPOBHOCTHU

@ AprymMeHTOM MeTofy setBorder () nepesaercs o6bekT knacca Border, onpeaensto-

UM paMKy BOKPYr KOMMOHeHTa (naHenu B HaweM cnydyae). [ns nonyyeHus Takoro

06bekTa MOXHO MCMOMb30BaTh CTaTUYeCckuiA MeToa createEtchedBorder () U3 knacca
BorderFactory.

CTOUT OTMETUTb ellle OAHO BaXKHOe 06CTOSATENbCTBO. [leno B TOM, YTO A/ 06beKTa
OKHa Mbl HE OTK/II04aeM MEHePKEP KOMMOHOBKM, MO3TOMY NaHesb, Npy AobaBfieHm ee
B OKHO, ByZIET 3aHMMaTb BCIO pabouyto 061acTb OkHa. Kak cneacTeune, B KOHCTPYKTOpE
Knacca naHesn Mbl He 3aaeM MOJIOXKEHME M pa3Mepbl NaHenn. BmMecTe ¢ Tem ans ynpo-
LLIEHNS! PacyETOB MpK CO3AaHUM OOBLEKTA NaHENN Mbl MEPENAeM KOHCTPYKTOPY Kacca
NaHen pasMepbl OKHa, B KOTOPOE [06aBNSETCs NaHEeb.

B yKka3aHHbIX 06CTOATENBCTBAaX 3(MEKT OT 0TOBPAXKEHUS paMKX BOKPYT MaHE MUHU-
MallbHbIA, HO BCE € OH eCTb.

Komanzoit JTextField TxtFld=new JTextField() cosmaeTca 0OBEKT JJIT TEKCTOBOTO
moJist TxtFld. JlaHHOE TEKCTOBOE TI0JIE MTPEAHAZHAYEHO IS OTOOPAKEHSI PE3yIbTaTOBR
BeruMcaeHni. /[y BBIpaBHUBAHMS TEKCTa B TIOJIE TIO TTPABOMY KPafo NCTIOJIb3YeTCs WH-
CTPyKINS TxtF1ld. setHorizontalAlignment (JTextField.RIGHT). Ilosmoskenne n pa3mep
I0JIS1 33/1a10TCST METOIOM setBounds (), KOTOPBII BbI3biBaeTcs U3 0ObekTa TxtF1d. Koman-
7ot TxtFld.setEditable(false) 1oJie IEPEBOAUTCS B PEKUM, KOT/IA €TO COAEPKUMOE
HEBO3MOKHO PEAAKTUPOBATDH (MHAYE IPUIILIOCH ObI UcaTh 06pabOTYNKY COOBITHIT Ha-
JKaTUs KJIABUII Ha KIaBuaType). Ha manesp moJe 106aBisieTcst KoMaH10il add (TxtF1d).

O06berT 11 06paboTunKka cOOBITUS, CBSI3AaHHOTO ¢ Ha)KaTHEM KHOIKH, CO34aeTCsI
KOMaH/[011 BtnPressed=new BtnAction(TxtF1ld). DTOI ke KOMAHIOH! CChLIKA Ha OOBEKT
06pa60Tq1/H<a 3aIchIBaeTCA B T0JIe BtnPressed. ApryMeHTOM KOHCTPYKTOPY KJjacca
BtnAction mepesaeTcd cO3/JaHHOE HA TIPEIBIAYIIEM dTalie TeKCTOoBoe ToJie TxtF1ld. B 00-
PaBOTYUKE HTO MOJIE HCIIOAb3YETCS Il BBIBOJA PE3Y/IBTATOB BEIYMCIEHUI 1 CYUTHIBAHIS
BBEJIEHHBIX B T10JIe 3HaYeHUIT (ITOT MPOIIECC OMUCHIBAETCS JIATIee).

Komanmgoit String[] BtnTxt={"1","2","3","+","4","5" """, "-" ,"7",
"gr, o,/ e, L, =", "k} co3/1aeTCs TEKCTOBBIN MAaCCUB C HA3BAaHUSIMU JIJIST KHO-
oK (Bcex, KpoMe KHOIKU cOpoca). CaMu KHOIIKY CO3al0TCsI U PA3MEIAIOTCs Ha TTaHe Ik
B orieparope IukJa. TaM HHIeKCcHas IepeMeHHast i mpoberaer 3sHauUeHusI OT @ 10 BtnTxt.
length-1 BrimiounTesnbHO. OCHOBY OoriepaTopa ITUKJIa COCTaBIsIeT KOMaH/[a BhI30Ba METO/IA
addBtn() (omucanue MeTOIa TPUBOIUTCS Jajiee), ApTyMEeHTaMU KOTOPOMY TTepe/iatoTcs
KOOPAMHATHI HOBOIT CO31aBaeMOi KHOTIKH, ee PadMepbl, HazBaHue 1 00paboTYnK COOBITHSI,
PETUCTPUPYEMOTO VI KHOIIKH.

HA 3AMETKY

ObpallaeM BHMMaHWe, YTO CCbIIKM Ha CO34aBaeMble KHOMKN HUKYAA He 3anmcblBatoTCs.
ApyruMm cnoBamu, ecnm 6bl MpY TakOM NOAXOAE BNOCIEACTBMM NMOHAA06MN0Ck USMEHNTD
aTpUBYThl KAaKON-TO KHOMKK, TO OT/IOBUTb €€ Bbl10 6bl NPOBIEMATUYHO.
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OTzieibHO cO3/IaeTest KHOTKA cOpoca mapaMeTpoB, Uit YeTO MCIOJIb3YeTCsT KOMaH/Ia
JButton BtnC=new JButton("C"). B tanHOM ciy4ae BtnC — 3T0 JIOKaIbHAST TepeMeHHast,
KOTOopas co3faeTcs B KOHCTpyKTope. [locse BbI3oBa KOHCTPYKTOPA OHA yAAJISAETCs, HO
KHOTIKA [IPU 9TOM OCTaeTcsl. PazMephl 1 MOJIOKEHIE KHOITKH 3a/[aF0TCSI BBI3OBOM U3 00'b-
exTa BtnC Meroza setBounds (). O6GpabOTYMK /11 KHOIIKH J00ABJIIeTCs KOMaHA0M BtnC.
addActionListener(BtnPressed). /Ijist TOro 4ToObI IPY AKTUBAIIMK KHOIIKK JIJIsl HEe He
orobpaskaiach pamMka (GoKyca, KOMaHIOI BtnC.setFocusPainted(false) oTK/IHOYaeM
3T0T peskuM. Kpome Toro, it KHOIKU cOpoca KoMaH/10#t BtnC. setForeground(Color.
RED) yCcTaHaBIWBAEeM KPACHBIN IBET JJIsT 0T06pa>KeHI/IH HasBaHWs KHOMKU. Hakomerr,
no06aBJIsIeTCs] KHOIIKA Ha MTaHe b KoMaH[0i add (BtnC).

Merton addBtn() knacca CalcPanel mpefHa3HaveH /s CO3AHNS U Pa3MellleHus KHO-
oK Ha nanesin. KHorika coszaercst KomaHioi JButton b=new JButton(txt), mpu aTom
apryMeHTOM KOHCTPYKTOPY KJjacca JButton nepesaercs TEKCTOBOE Ha3BaHNUE KHOIIKY —
MATHIN apryMeHT MeTozia addBtn(). [lososkenre n pazMepsl KHOMKUA OTPEIEISIOTCS
KOMaH/I0#1 b. setBounds(i,j,w,h). B 1anHOM crydae Mbl NCTIOJTb30BAJIN TIEPBHIE YEThIPE
aprymenTa Metoia addBtn (). Komansioii b. setFocusPainted(false) /ijisg KHOIIKY OTMe-
HSIETCS PEKIM 0TOOpaskeHust paMKH (okyca. Komanzoii b. addActionListener(AcList)
B KHOIIKE PerrucTpupyercs o0paboTyrk (1ectoii aprymenT Meroga addBtn()). Jobas-
JIIeTCs KHOTIKA Ha TTaHeJIb KOMaHAoi add(b).

Ha s10M, COGCTBEHHO, BCE, UTO KACAETCST OPraHu3ainn rpaduueckoro naTepdeiica Kak
TaKOBOTO, 3aKaHuyMnBaeTcd. IIpounii Koz OTHOCUTCS B OCHOBHOM K peasiu3aliii B3auMo-
NEHCTBUS MEXKY PasHbIMU ajieMeHTaMu nHTepdeiica. OcHOBHAS HArpy3Ka JIEKUT Ha
MeTo/Iax Kracca o6paboTyrka BtnAction, KOTOPBIH co3maeTcs peannsanueii muTepgeiica
ActionListener. B aTom kiacce 00b4BIEHO TEKCTOBOE 110Jie JTextField TxtFld u pan
3aKPBITBIX TEXHUUECKUX ToJiell. B wacTHOCTH, 3TO ToTMUeckoe 1osie start, urparoriee
poJIb MHAMKATOPa Havajla BBOJA 4YKCJIa B TEKCTOBOE I10Je TxtFld, JJoruyeckoe 1oJe
point, crosb3yeMoe B KauecTBe MHMKATOPa TP BBOJIE IECSTUYHON TOUKH, TEKCTOBOE
1oJie cmd, B KOTOPOE 3alIMChIBAECTCS TEKCTOBBIN CMBOJI BBIITOIHAEMON OTlepalliy, 1 elle
1oJie result Tuma double, mpeagHasHaAYEHHOE /I 3AIUCHU IIPOMEKYTOUYHBIX PE3yJIbTra-
TOB BBIUMCIeHNH. Takke KIacc nMeeT HeCKOJIbKO 3aKPBITHIX METO/IOB, BKJIIOYAsT METO/T
onStart(), HCMOJIB3YeMBbIil JIJist cOpoca mapaMeTpoB: TIPH BBIZ0BE METO/IA 3HAYECHUE TI0-
Jielt start u point ycTaHaBiIMBaeTCs PaBHBIM true, 1ose cmd MosydaeT 3HaueHue "C",
o6HYyJIsIeTCs 3HAYEHYE TOJIst result, a 3HAYEHUE B TEKCTOBOM TI0JIC YCTAHABIUBACTCS
paBHBIM "0.0" (ucnosb3yeTcst KoMaHa TxtFld.setText("0.0")).

Mertoz calc() npegHazHaueH /Jid BBIYUCIEHNS Pe3yJibraTa IocjeaHeil onepauu. B aTom
MeTo/Ie KOMaH/[0l x=Double.parseDouble(TxtFld.getText()) 3HaUeHNE 3 TEKCTOBOTO
OJIsI CYUTBIBAETC, TIpeobpasyercs B (popmar double 1 3aIIUCHIBAETCS B JIOKAIBHYIO [1epe-
MeHHYO X. /[asiee, B 3aBUCHMOCTH OT TOTO, KAKOW OMEepaTop 3arrcal B TePeMeHHYI0 cmd,
BBITIOJTHSETCA COOTBETCTBYOIIee apudMeTudeckoe feiictsre. IlockosbKy Bee peannsye-
MBbI€ B IAHHOM TIPOEKTE apu(hMeTUIECKUE OTIEPAITUH SIBJISIIOTCST OMHAPHBIMU, HYKEH, KDOME
nepeMeHHOH X, emie oaun onepan. Ero posb urpaet noJie result. Ilpeanosaraercs, 4To
Ha MOMEHT BbI30Ba MeTO/a calc() 9TO [0JIe COAEPIKUT PE3yAbTaT IIPEAbIAYIINX BbIYNC-
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aeawnit. OniepaTop, CMMBOJI KOTOPOTO 3aITMCaH B 10Jie cmd, BBOAUTCS TIOCTE BBIYMCICHUS
3TOTO pe3yJibTara 1 repes] BBOJIOM YNCJIa, 3alMCAHHOTO B TIepeMeHHYI0 X. B cooTBeTcTBUN
C 3TOH CXeMOU MCIOIb30BaHa TPYIIA BAOKEHHBIX YCIOBHBIX OMEPATOPOB, C MTOMOIIIHIO
KOTOPBIX BBIYUCJISIETCS PEIYJIBTAT apu(pMETUUECKOI OTlepaliii U B KaueCTBe HOBOTO 3Ha-
YeHus MpucBanBaercs momio result. [Tocie aToro Komauo# TxtF1ld. setText(Double.
toString(result)) moJyuyeHHOE 3HAUEHKE OTOOPAKAETCS B TEKCTOBOM MoJie. JIjis 1pe-
06pazoBaHUsI YUCJIOBOTO 3HAYEHUS MMOJIST result B TEKCTOBOE MPEACTABIEHUE CIIY/KUT
MeTox toString(), KOTOPBII BBI3bIBaeTCs U3 Kaacca Double.

Konctpykrop kiacca BtnAction moJyyaeT B KauecTBe apryMeHTa CCBLJIKY Ha TEKCTO-
BOE 110JIe, KOTOPas 3anucbiBaeTcs B rose TxtFld. [locie aToro BoinosHseTcs MeTo
onStart(), mepeBOAANINI BCe MO U MHAUKATOPBI B HAYAJIbHOE COCTOSHHE.

B xmacce BtnAction omuceiBaeTcs MeToa actionPerformed(), KOTOPBIM U OTpesie-
JIIeTCs peakIns KaKJAoW M3 KHOMOK Ha Haxkatue. [lepBoit komaHmot String str=ae.
getActionCommand() B MeTO/ie TPOMU3BOUTCS CIUTHIBAHUE TEKCTA KHOITKH, HA KOTOPYIO
BBITIOJTHEHO HAKATHE.

noaPOBHOCTHU

@ MeTonom getActionCommand () BO3BpaLlaeTcs komaHOa delicmeusi — Mo YMONYaHUO

3TO TEKCT, 0T06pa>|<aeMbu7| Ha KHonke. Takoe noeeaeHmne no ymon4yaHuo MoXxHo nime-

HUTb, 3aiaB KOMaHAy AENCTBUS B IBHOM BMAE C MOMOLLbO MeTofa setActionCommand(),

KOTOPbII BbI3bIBAETCS U3 06bEKTa KHOMKKW. B AaHHOM Clyyae BaXkHO TO, YTO O6BbEKT CO-

6b1TMS (M3 KOTOPOrO Bbi3blBaeTCA MeToA getActionCommand()) NO3BONSET ONpeaennTb

KHOMKY, Ha KOTOPOM NMpoK30LLI0 cobbiThe. [pyruMi CrioBaMu, Mo 06bEKTY COBLITUS Mbl
onpeaensaeM KHOMKy, KOTOpyt Ha)as nosib30BaTeslb.

Pesysprar (TekcT KHOTKN) 3alTMCBIBAETCST B TEKCTOBYTO TlepeMeHHyIo str. [lanee mpo-
BEPSTIOTCST Pa3HbIE BAPUAHTHI JIJIT KOHKPETHBIX KHOTIOK. TaK, eCyiu e TY0K ObLI MPOU3-
BeJleH Ha KHOTKe cOpoca (ycioBue str.equals("C")), TO BBITOJTHSIETCS METOZ onStart ()
U MHCTPYKIIHEH return 3aBepiiraercst pabora MeTo/a actionPerformed (). Ecom ke tes-
YOK OB BBITIOJIHEH HA OJIHOW M3 KHOIIOK C CUMBOJIOM apU(pMETHUECKOI OTIEPAIIH HJIH
3HAKOM paBeHCTBa (ycIoBue str.equals("+") |str.equals("-")|str.equals("*")|str.
equals("/")|str.equals("=")), To BbI3bIBaETCS MeTO/ calc () (BbIUMCIIEHME PE3YJIbTa-
Ta), CMMBOJI HAKATOU KIaBUTIY (CUMBOJ OTIepaTopa) KOMAaHAOU cmd=str 3aMMChIBACTCS
B 110J1€ cmd, TIOJIAM start 1 point IpucBaMBaeTcs 3HaYeHUeE true, U paboTa METO/a 3a-
BepIaeTcst. 3HaUeHUe true IS OJISI start 03HAYAeT, 4To jjasee GyJIeT BBOIUThCS YHCIIO,
a /U1 TIOJIST point — YTO lecATUYHAS TOYKA ellle He BBOINJIACK.

[Ipu BBOME yMcIa BaXKHO Pa3eisiTh HAUAJbHBIN ATAl BBOJAA YKcya (KOTr/a BBOIUTCS
nepBast mudpa) 1 MpopoKeHne BBofa. B aToM cirydae ncmonb3yeTcs moJie start.
Tak, ecit YUCIO TOJBKO HAUMHAET BBOAUTHCS (1MOJIe start mMeeT 3HAUEHWE true),
MpeyCMOTPEH Cydail, Korjla Haskata KHOTKA ¢ AeCSITUIHOM TOYKON (ycIoBHe str.
equals(".")), u B moJie TxtFld BBoauTCA TeKcT "0." (HOoJb ¢ Toukoii). [Tosm point
u start npucBauBaercs sHadenue false, 1 paboTa METOIA 3aBepuIaeTCs (MHCTPYKIIMEit
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return). Ecau ke iepBoii BBoauTcd 1udpa (ycaoBue str.equals(”.") JOXKHO), TO OHA
3aHOCUTCS B TToJie TxtF1ld KoMaH01 TxtFld.setText(str), mocje 9ero BLIMTOTHIIOTCS
KOMaH/bl start=false u return.

JloxxHOCTh ycyoBus start (3HaueHUe MepeMeHHOUW start TpuU BbI30BE METO/A
actionPerformed() paBHO false) o3HAYaeT, YTO MPOJIOJKAETCS BBOJL YKCTA B MOJIE
TxtFld. B aTom ciyyae mpu MOMBITKE BBECTH TOUKY 3HAUEHME TIEPEMEHHON str Tiepe-
OIIpeIeIsgeTCs KOMaH/I0l str=point?str:"" 1 BBHINOJHIETCS KOMaH/a point=false.
B pesysibrate nmepBoit 3 aTUX IByX KOMaH I lepeMeHHas str He UI3MEHUT CBOETO 3HAYEHUS
(To ecTh "."), ecTM TOUKA ellle He BBOAUIACH. B TPOTUBHOM cJTydae OHa CTAHEeT ITyCTOH
cTpoKOiil. TaKUM CII0cO6OM IIPEAOTBPAIIAeTCs HONBITKA BBECTU OOJIbIIe HeCATUYHBIX
TOYEK, YeM TI0JI0;keHO0. Kpome Toro, OTCIeKMBaeTCsT CUTYaINsT, KOT/[a BBOJUTCS TIEPBHIT
He3HaYalil HOJIb, TO €CTh KOT/Ia CHaYasIa BBOJIUTCST HOJTh, a 3aTeM 1tudpa. B aTom cirydae
HePBBII HOJIb HY;KHO UTHOPUPOBATh 1 He 0ToOpaskaTh ero B 1moJie TxtFld. OgHako eciu
TocJie HyJist BBOAIMTCST TOUKA, TO HOJIb HY3KHO 0CTaBUTh. [loaTomy mmpoBepsieTcs ycioBue
TxtFld.getText().equals("0")&!str.equals("."), KOTOpOE UCTUHHO, €CIN B I10JIEC
TxtF1ld 3amcan HOJIb U CJIe/YTOTIEN BBOJUTCS He Touka. Ecyii 9T0 Tak, TO BBITIOIHIETCS
KoMaH/1a TxtFld. setText(str). B pe3ysbrare nepBbiii HOJIb TPOIIAJIAET C IKPAHA — BMe-
CTO Hero BBoAMTCA Idpa (KoTopast, KCTaT, TOKe MOKeT ObITh HyJsieM ). Hakomer, eciu
9TO HE TaK, TO BBIMTOJIHAETCA KOMaHa TxtFld. setText (TxtF1ld.getText()+str), KoTOpas
n00aBIIsIeT B KOHEL TEKCTOBOTO IIPEACTABIEHUsI BBOAMMOIO YUCIa BBEAEHHYIO IU(PY.

B rimaBHOM MeTo/1e TIpoTrpaMMBI B Kytacce Demo BCero o/iHa KOMaHza new CalculatorFrame(),
KOTOPast CO3/AeT AHOHUMHBIH 0OBEKT 75T OKHA TPUITOKEHHSI.

Pe3romMme

— Aunne, anne, med. Bol Hac cabimmre?

— HO-MOGMy, OH HaC H€ CJIbIIIUT.

uz m/ ¢ «Illpuxmouenus xanumana Bpynzens»

O TlpuHuuI co3zaHus NPUIOKEHUI ¢ rpaduueckum uHTepdeiicom Gasupyercs Ha
TOM, YTO JIJIsI K&XKI0T0 rpaduIecKoro KOMIOHeHTa (HAlPUMep, KHOIIKH, TEKCTOBOTO
MOJIST WJIU TIEPEKJTI0UaTe Is1) HA OCHOBE ONPEIETIEHHOTO KJIACCa CO3aeTCsi 0OBEKT.
Ectb nBe 6ubmoreku — AWT u Swing, KOTOpbIe COJEpP/KAT KIACChI [T Peasi3a-
U TpahuIecKuX KOMITOHEHTOB.

@) II]IH KaXZ10TO KOMIIOHEHTa €CTb Ha60p ClIeIIaJIbHbIX METO/I0B, C TIOMOIIbIO KOTOPbIX
3a/1alI0TCA MMTapaMeTPbl KOMIIOHEHTOB, a CaMW KOMITOHEHTDbI TPYIIIIMPYIOTCA 1 padMe-
1aI0TCA B KOHTefIHean BpoO/i€ OKHaA NJIN ITaHeJIn.

O O6paboTka coObITHI TP peasrsariy rpaduueckoro nnrepdeiica ABISETCH CaMOil
CJIO;KHOI YacThIo.
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Kaskomy cOOBITHIO COOTBETCTBYET OIpe/IeJIeHHbIN Kaace. [[py BOBHUKHOBEHUHU CO-
ObITHS aBTOMAaTUYECKHU CO371aeTCs 00BEKT 9TOro coObITHA. OObEKT COOBITUS COep-
SKUT MOJIE3HYI0 NH(GOPMAIIHIO O CIIeMI(pUKe COOBITHS 1 ICTOYHHKE, BRI3BABILEM €T0.

CobbiTust MOTYT 06pabaThiBaThCs KOMIIOHEHTaMU. 1711 5TOr0 B KOMIIOHEHTE Peru-
CTPUPYETCs CIIeNMaIbHbIN 00beKT-00padoTunk. Jasa perucrpanuu 06paboTIMKOB
B KOMIIOHEHTaX MCIOJIb3YIOT CIeluanbible MeTobl. O6GpaboTunKu 11 coObITHIL
Pa3HbIX TUTIOB PETUCTPUPYIOTCS € TIOMOIIBIO Pa3HBIX METO/IOB.

OO6beKT-06pabOTUNK CO3AETCST Ha OCHOBE KJIACCA, KOTOPBIH Pean3yeT OmpeieseH-
HBII nHTEpdeiic. Peamnsyemblil B kiracce oOpaboTunka nHTEpdEHc ompeaessercs
KJ1accoM 00pabaTbiBAEMOro COOBITHSL.

B ki1acce 06paboT4nKa OIMICHIBAIOTCSI METOZBL U3 COOTBETCTBYIOIIETO MHTepdeiica.
Kakaplil u3 TaKuX METOLOB aBTOMATUYECKU BBI3BIBAETCS B OIPELEJEHHON CUTya-
1un (1P BOSHUKHOBEHIH OIIPeIeIeHHOro coObITHs ). MeTonaM nepesaercst 00beKT
COOBITHA.

Jlisi MHOTHX COOBITHIT CYIIECTBYIOT CIEIHMATbHBIE KIACCHI-aalTePhl, KOTOPBIE
PEATN3yIoT COOTBETCTBYIONIME HHTEP(hEHCH Tak, YTOOBI METOAB 13 HHTEPhEHcoB
OTPEIETSITUCD ¢ TyCThIM TesioM. OMH 13 myTell co3anus 06paboTunKoB Gasupy-
€TCs Ha CO3/IJaHUH MOJIKJIAacca [V Klacca-ajanTepa, U B 9TOM II0ZIKJIacce olpeiesIeH-
HBIM 00Pa30M OTIMCHIBACTCS HYKHBIH METOJT MJTM METOJIBI.



HeMHOro o pasHom

— Kakag razoctb.

— IJTO HE raJIoCTh. ITO MOCJAETHUE JOCTUKEHUS
COBPEMEHHO HAYKHU.

uz k/ «31 urons»

B 21011 ritaBe Mbl 00CY UM BOIIPOCHI, KOTOPBIE 110 PA3HBIM IIPUYMHAM He 00CYKIAIUCh
B IIPEABIAYIIUX IJIaBaX, HO KOTOPbIE BayKHbI VI 9hdeKTUBHOI paboTsl ¢ Java. Tema-
TUYECKU 9TU BOIPOCHI BECbMa PAa3HOPOIHBI M PACCMATPUBAIOTCS HA COOTBETCTBYONUX
puMepax.

Pa6ota c hainamm

Ouenb ybenureabHo. Mbl ogyMaeM, K KOMY
9TO IMPUMEHUTD.

us3 k/p <31 urons»

Mbl yoke CTaIKMBAINICD C CUTYallHeid, KOT/la B IPOrpaMMy BBOIATCS JaHHbIE U KOT/Ia OHU
BbIBOJATCA Tporpammoit. Ho peub 11a o BBozie JaHHBIX Yepe3 OKHO C I10JIeM BBOJIA NN
0 KOHCOJILHOM BBOJIE, & TAK3Ke 00 0TOOPasKEHUHN COOOIIEHNT B INATIOTOBOM OKHE WJIH B 00-
sactu BeiBogAA. OHAKO YaCTO BO3HUKAET HEOOXOMMOCTD 3alIMCHIBATE JIaHHbIE B (hail
U CYUTBIBATD JanHble u3 daiiyna. B Takux caydasgx roBopst o $haiiioBoM BBO/Ie,/BBIBOJIE.

BBoz1 1 BBIBOJI IAHHBIX B Java peainsyeTcst Yepes nomoku 6600a,/8vi600a. B sapucumocTr
OT TOTO, KAKUMHU OJIOKaMI CYUTHIBACTCS U 3aIMChIBAETCS MHMDOPMAITUS, TOTOKH JIEJISTCS
Ha 6aiimoesvle N CUMBOJLHDLE.

HA 3AMETKY

B 06oux cnyyasx peyb MaeT o 6aiTax, Ho NOCKOSIbKY CUMBO — 3TO ABa 6aiiTa, To npu
paboTe C CUMBOJIbHBIMU NOTOKaMM 6aliTbl 06pabaTbiBAKOTCS, YCIIOBHO FOBOPS], Mapamu.




Pa6oTa c dainamm 469

Jliist paGoThI ¢ CUMBOJIBHBIMU U OAWTOBBIMU MTOTOKAMHU UCIIONB3YIOTCS CHENUATbHBIE
KJIaCcChI U3 TIaKeTa java.io. 3ammnch AanHbIX B (aiia u cauThiBanme WHMOPMAIIN U3
(hailJIoB OCYIIECTBISIETCS JOCTATOTHO MPOCTO: JIJIsl HTOTO CO3[AAETCS OOBEKT MOTOKA
BBOJIa MM BBIBOJIA, CBSA3AHHBIN ¢ COOTBETCTBYIOMUM (aitiom. s cosganms 6aiito-
BbIX (haliJIOBBIX TIOTOKOB MCIOIB3YIOTCS KIacChl FileInputStream ((haitsoBbIil TTOTOK
BBOJIa) U FileOutputStream ((aiioBblii TOTOK BBIBO/IA). KOHCTPYKTOPBHI ATUX KIACCOB
MOTYT CTeHEPUPOBATh KOHTPOJINPYEMOE UCKIII0UeHe Kiaacca FileNotFoundException
(ommbKa, cBg3aHHas ¢ TeM, 4To (aiin He Haiizen). OObekT (HailjIoBOTO MOTOKA CO3/1a-
eTcst Ha OCHOBe (paiijia, MOJIHOe UMsI KOTOPOTO (B BUJIE TEKCTOBOM CTPOKU ) TIEPeIAeTCs
apryMEHTOM KOHCTPYKTOPY.

CunreiBanue nadopmalny u3 daiisia u 3aruch nHGOpPMAIUU B (paiiy pearnsyroTcs yepe3
06BEKT COOTBETCTBYIONIETO MOTOKA. MH(MOPMAIINS CYUTHIBACTCS W 3ATNCHIBAETCSA HalT
3a GaiitoM. JIJist cunThIBaHUSA HHPOPMAIIUH MCTIOIB3YETCs METOJL read (), a IS 3aIiCH
urdopmaimu B daiin — merox write(). ITocie 3aBepiienust paGoThl ¢ GaiiioM TOTOK
HeOOXOIMMO 3aKPBITh, JIJIsI YETO UCIIOAb3YIOT MeToz close (). Mertozbl read(), write()
u close() MOTYT TeHEPUPOBATh KOHTPOJIUPYEMOe UCKJIoYeHe Kiaacca IOException
(KOTOPBIIT ABJIIETCS CYTIEPKIIACCOM JIJIsT Kytacca FileNotFoundException).

noAPOBHOCTH

Mpu3HaKoM OKOHYaHMs aiina SBNSETCS 3HayeHne -1, KOTOpoe B 3TOM Cllyyae BO3-
BpallaeTcs MeToAoM read().

B niepBoii mporpamMme, KOTOPYO Mbl paccMoTpuM (JiucTuHT 13.1), BBITOTHSAETCST OObIY-
Hoe TrobaiiToBoe KormpoBanue dailia. IIpu aToM Mbl Oy/IeM UCIIOIb30BaTh GaHTOBBIE
(baitsioBbIe TIOTOKM BBOJIA M BBIBOJIA.

JNuctunr 13.1. BaiiToBble ¢aiinioBblie NOTOKN

// VMnopT KnaccoB W3 nakeTa:
import java.io.*;
// TnaBHbIn Knacc:
class Demo{
public static void main(String[] args){
// Ueno4ncneHHaa nepemeHHas:
int a;
// OTobpaxeHue coobweHus :
System.out.println("KonupoBaHue rpapuyeckoro daina");
// KoHTponupyembliii Kopg:
try{
// 06bekT anAa 6ainToBoro ¢aisoBoro NOTokKa BbIBOAA:
FileOutputStream fout=new FileOutputStream(
"D:/Files/animal.png"
)s
// 06bekT AnA 6aiToBoro ¢aitnoBoro noToka BBOAA:
FileInputStream fin=new FileInputStream(
"D:/Pictures/Animals/panda.png"
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)5
// CuymTbiBaHue 6aiTa u3 ¢ainna:
a=fin.read();
// Tloka He AOCTUrHYT KoHel ¢aina:
while(al!=-1){
// 3anucb 6aitTa B dain:
fout.write(a);
// CuymTbiBaHue 6aiTa u3 ¢ainna:
a=fin.read();

}

// 3akpblBaeTcs NOTOK BbIBOAA:
fout.close();
// 3akpbiBaeTcs NOTOK BBOAA:
fin.close();
// OTobpaxeHue coobuweHua:
System.out.println("®ain ckonupoBaH");
// 06bpaboTka WUCKIWYEHUA:
}catch(IOException e){
System.out.println("Ounbka BBOLA/BbIBOAA: "+e);

}

Ecim Bce MIPOXOAUT HITATHO, TO PE3YJIbTAaT BbITIOJTHEHW A ITPOTPaMMbI 6yH€T TaKOB:

Pe3ynbTaT BbiNOJIHEHUS NporpaMMmbl (M3 nucTuura 13.1)

KonupoBaHue rpadudeckoro daina
Oain ckonupoBaH

Ho ryiaBHBIN pe3yJIsTaT BHITIOJTHEHUS IPOrPAMMBI CBSI3aH He ¢ 0TOOPasKeHNUEM B 061aCTH
BBIBOJIA, & C KOITMPOBaHWeM rpadmdeckoro (aiisa pand. png U3 ANPEKTOpUK D: \Pictures\
Animals. B mporiecce BBITTOTHEHUS TTPOTPAMMBI (hailsr KOTTMPYyeTcs B TUPEKTOPHIO D:\
Files m mMeeT Ha3BaHue animal.png. /[y peanmsaiiuu 3TOM 3a/1a4U B TIABHOM METO/IE
IPOTPAMMBI CO3AI0TCs 00BEKTHI J1JIsT (hailloBOTO MOTOKA BBO/IA U BbhIBOA. OOBEKT fin
115t GaliTOBOTO (hailIoBOTO MOTOKA BBOJIA CO3/IAETCSI HA OCHOBE KJTacca FileInputStream,
a apTYMEHTOM KOHCTPYKTOPY mepemaeTcsa TeKCT "D:/Pictures/Animals/panda.png”
¢ Ha3BaHUEM Kormupyemoro ¢aiira. O6bexT fout A7 6GallToBOTO (hailyloBOTO MOTOKA
BBIBO/IA CO3/IAETCS HAa OCHOBE Kiacca FileOutputStream. Texcr "D:/Files/animal.png",
niepeIaHHbIN KOHCTPYKTOPY, OTIpe/iesisieT Ha3BaHue (haiiia mocae KonupoBaHus (M MECTO
€T0 XpaHEeHUs B KOMITbIOTEPE).

HA 3AMETKY

[ns ncnonb3oBaHusa knaccos FileInputStream n FileOutputStream B nporpamme
MMMNOPTUPYETCHA COAEPXMMOE MNakKeTa java.io.

JUJist 3a1MCcy CYUTBIBAEMBIX OaTOB MBI OOBSBJSAEM [EJIOYMCIEHHYIO IEPEMEHHYIO a.
bBaiit u3 aiisa, cBI3aHHOTO C TOTOKOM BBO/IA, CUUTHIBAETCS MHCTPYKIIUe fin. read().
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Pe3yibraToM 3TOTO BBIPAsKEHUsI SIBJISIETCST 3HAUEHIE OaliTa, IPOYNTAHHOTO U3 (haiiia.
Komanoit a=fin.read() aTo IpoYnuTaHHOE 3HAUEHME 3ATTUCHIBAETCS B IEPEMEHHYIO a.
KpurepueMm TOTO, 4TO ZOCTUTHYT KOHEI (haiiia, SBJaSeTCS MPOUYNTAHHOE 3HAUeHUE -1.
ITosTomMy B orieparope UK, ¢ TIOMOIIbIO KOTOPOTO BBITIOIHSETCS MTOOAUTOBOE KOITH-
poBanue aiina, mpoepsercs ycaosue al=-1. [loka oHO ucTUHHO, KOHeTT (haitia He 10-
cTurHyT. KonmrpoBanue BBIOIHSAETCS TPOCTO: KOMaH/IOH fout.write(a) MpOYNTAHHbII
GaiiT 3amnuchiBaercs B (aili-KoImio, a KOMaHI0l a=fin.read() CUUTBHIBAETCS HOBBII
GaliT 13 KomupyeMoro (aiia.

[Tocne Toro kak KonmMpoBaHue 3aBepiieHo, KoMaHaamMu fout.close() u fin.close()
ITIOTOKHU 3aKPbIBAIOTCS.

HA 3AMETKY

Ecnun nOTOKM He 3aKpbITb, TO 3TO MOXET MPUBECTU K NOTEPE AAHHBIX, NPeAHA3HAYEHHbIX
ANa KOnMpoBaHUA.

CI/IMBOJIbeIfI IIOTOK OTJIMYAECTCA OT 6aIL/,ITOBOFO TEM, UYTO JaHHbIC CHUTBIBAIOTCA ITIOCUM-
BOJILHO (9TO O3HAYAET, UTO TAHHBIE CYUTHIBAIOTCS GJIOKAaMU TI0 /iBa Oalita). Peanmsyrorcst
GaliTOBBIEC TIOTOKH HA OCHOBE KJIacCOB FileReader u FileWriter.

HA 3AMETKY

KoHCTpYyKTOpbI K/1accoB FileReader 1 FileWriter MOryT reHepmMpoBaTh UCKIOYEHNE
Knacca FileNotFoundException.

[TprMep UCIoIb30BAHUSA CUMBOJIBHBIX TOTOKOB JIJIs KOTIUPOBaHU (¢ 3aMEHOH po6esioB
Ha TIO/[YePKUBAHUS ) TEKCTOBOTO (haiiyia pe/icTaBieH B iuctunre 13.2.

JinctuHr 13.2. CuMBONbHble (paiiNioBble NOTOKU
import java.io.*;
class Demo{
public static void main(String[] args){
int a;
System.out.println("HayuHaeTcsa konupoBaHue daina");
try{
// 06bekT AnA CuUMBONbHOro $ainoBOro MoToKa BbIBOAA:
FileWriter fout=new FileWriter(
"D:/Files/mydata.txt"
)s
// 06beKkT AnA CUMBONbHOro $aWnoBOro MOoToKa BBOAA:
FileReader fin=new FileReader(
"D:/Files/base.txt"
)s
a=fin.read();
while(a!=-1){
// 3ameHa npobena Ha CMMBON NOAYEPKUBAHMA:
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if(a==(int)' ') a=(int)'_";
fout.write((char)a);
a=fin.read();

}
fout.close();

fin.close();

System.out.println("®ain ckonupoBaH");
}catch(IOException e){

System.out.println("Ownbka BBOAa/BbIBOAA: "+e);

}

Eciin nipu BeinosiHeHuy ommOOK He BO3HIKAET, TO Pe3yJIbrar Oy/IeT TaK1M:

Pe3ynbTaTt BbINOMHEHUS NpOrpaMmbl (U3 nucTuHra 13.2)

HaunHaeTcA konupoBaHue dainna
Oann ckonuposaH

[Tporpamma s0CTaTOYHO MPOCTAst ¥ TMOX0KA HA TIPEBIIYIYI0: CUMBOJI 32 CUMBOJIOM
CUMTBIBAETCSI COJEPIKUMOE UCXOJHOTO TEKCTOBOTO (haiiyia base.txt W 3anuchiBaeTcs
B aiin mydata.txt (eciu rakoro daiina Her, To oH cozgaercs). IIpu aTom Bee npobesibt
3aMEHSIOTCS CUMBOJIAMY 1TOTY€PKUBAHUSI.

noaPOBHOCTH

®ain base.txt AO/MKEH HAXOAMTLCA B AMPEKTOpUM D:\Files. ®aiin mydata.txt
CO3A3ETCA MpPW BLIMNOSHEHUM NMPOrPaMMbl U BYAET HAXOAUTLCS B TOW XKe ANPEKTOPUM.

Jomyctum, cozepkiMoe Korupyemoro ¢aiisia base. txt takoe:

Ana n3ydeHna Java HYXHbl:

[1] YyebHuk.

[2] KomnbiTep.

[3] NporpammHoe obecneveHue.
[4] XenaHue yuuTbCA.

B rakom cirydae copepskumoe (aiisa mydata. txt OyaeT coeLyonm:

AnAa_usy4veHna_Java_HyXHbl:
[1]_Y4ebHuk.

[2]_KomnbtoTep.
[3]_NporpammHoe_obecneyeHue.
[4]_XenaHue_yuutbCs.

HA 3AMETKY

[insi kKoppeKTHON PaboTbl MPOrpamMMbl KOAMPOBKA, B KOTOPOW COXPaHEH UCXOAHbIV (aiin
base.txt, 4OMKHa COOTBETCTBOBATHL KOAMPOBKE, UCMOJIb3YEMOI B Cpesie pa3paboTku.
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Teneps npoaHaInsupyemM 0cOOEHHOCTH BBIIOJIHEHUS TporpaMMbl. Komanoii FileWriter
fout=new FileWriter("D:/Files/mydata.txt") cosmaercss 0ObEKT CUMBOJIBHOTO (haii-
JIOBOTO TTOTOKA BbIBO/Ia. OOBEKT 7St CHMBOJIBHOTO (hailJIoBOTO TIOTOKA BBOJIA CO3/IAETCST
KOoMaH/I0l FileReader fin=new FileReader("D:/Files/base.txt"). [Ipu BbI30Be MeTOMA
read() 13 00bEKTA TIOTOKA BBO/IA CUMTBHIBAETCST OUEPETHON CUMBOJI 13 COOTBETCTBYIOIIETO
baitna m Bo3BpalaeTcs ero YncaoBoi Koz, Ko 3anuceiBaercs B mepeMeHHYI0 a (KOMaH-
na a=fin.read()). B onepaTope 1mukJia mposepsieTcs ycaoBue al=-1 (IIpu JOCTHKECHUN
KoHI[a (haiiyia MmeTos read() Bo3BpalaeT 3HaueHue -1). B Tese oneparopa mukia mpo-
BepseTcd yeJaoBUe a==(int) ' ', ICTUHHOE B CJIyYae, eCJIU CINTAHHBIN CUMBOJ SIBJIICTCS
npobesiom. Eciii ycioBre HCTUHHO, TO BHIIIOJIHIETCS KOMaHaa a=(int)'_", KoTopoil
B MMEPEMEHHYIO a 3aNCBhIBAETCA KO/, COOTBETCTBYIONINI CUMBOJIY TTOAYEPKUBAHUS.
Komanoii fout.write((char)a) B aiis, cBSI3aHHBIN C TIOTOKOM BbIBOJIA, 3AITUCHIBAET-
€ CUMBOJI, COOTBETCTBYIOIIUI KOy U3 TTepeMeHHoH a. [locsie aToro Komannoi a=fin.
read() CUMTBHIBAETCS CAEAYIONIMI CUMBOJI U3 UCXOIHOTO (haiia.

HA 3AMETKY

Ecnu u3 daina, cBs3aHHOro C NOTOKOM BBOAA, MPOYMTaH He CMMBOJ npobena, To OH
6e3 M3MeHeHUit 3anucbiBaeTcs B thalifl, CBsI3aHHbIV C MOTOKOM BbiBoAa. ECnn xe cum-
TbIBAETCS CUMBOJ Npobena, TO OH 3aMEHSIETCS! Ha CMMBOJT NOAYEPKUBAHKSI.

[Toce 3aBeprreHNsT KOMMPOBAHUS TTOTOKH 3aKPBIBAOTCs (KoMaHABI fout.close() n fin.
close()).

Ente ogwH mpuMep, KOTOPBIN paccMaTpUBaEeTCs /lajiee, CBI3aH C UCIOJIb30BAHUEM
OYpepusuposantvix nomokos. ITU TMOTOKHU B TIPoIlecce padOThI HAKAILIMBAIOT J[AHHBIE
B crieruasibHOM Oydepe, 4TO MOBBIIIAET IPOU3BOUTENLHOCTD padoThl (yuctuHr 13.3).

JNuctunr 13.3. bydepusnpoBaHHbIii NOTOK
import java.io.*;
import static javax.swing.JOptionPane.*;
class Demo{
public static void main(String[] args){
// Vma dainna:
String file="personal.txt";
// ®amunus coTpyaHuKa:
String name;
// TNepemeHHasa AAA CYUTHIBAHUA TeKCTa:
String s;
try{
// BydepusnpoBaHHbIi NOTOK:
BufferedReader br=new BufferedReader(
new FileReader("D:/Files/"+file)
)s
// ®amunus coTpyaHuKa:
name=showInputDialog(
"YKaxuTe ¢amuanio coTpymaHuka:");
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if(name==null| |name.equals("")) System.exit(Q);
while(true){
// CuymTbiBaHME CTpOKM U3 daiina:
s=br.readLine();
try{
if(s.equalsIgnoreCase(name)){
System.out.println("®amunua: "+s);
System.out.println(
"Umsi: "+br.readLine());
System.out.println(
"OT4yecTBO: "+br.readlLine());
System.out.println(
"Bo3pacT: "+br.readLine());
System.out.println(
"Ten.: "+br.readLine());
break;
}
}catch(NullPointerException e){
System.out.println(
"Takoro coTpyaHuka HeT!");
break;
¥
}

// ToToK 3aKkpbiBaeTcA:
br.close();
}catch(IOException e){
System.out.println("Ounbka BBOAa/BbIBOAA: "+e);

}

[Ipennonoxum, B tupekropun D: \Files umeercs daiia personal.txt co cieayonmnm
COJICPKUMBIM:

MNeTpos
NBaH
Cepreesuy
52
526-44-12

Cupopos
Uropb
CTenaHoBuY
46
526-00-13

MBaHoOB
CemeH
Hukonaesuny
61
522-16-48
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I10 — yesoBHast 6a3a JaHHBIX ¢ (DAMITHSME, IMEHAMI, OTYECTBAMME, BO3PACTOM U TeJie-
onamu mosielt (HampumMep, COTPYAHUKOB TIpeAnpusaTus). [Ipu 3amycke mporpaMMbl
MOSBJISICTCS TUATIOTOBOE OKHO C TIOJIEM BBO/IA, B KOTOPOE MPe/TaraeTcsi BBeCTH (haMILIIIO
corpyauuka (puc. 13.1).

Tnput
YKaxuTe (paMHNHI0 COTPYOHHKA:

| |

Puc. 13.1. [lnanoroBoe OKHO A58 BBOAA paMuimMm nosnb3oBaTens

[lanbiiie Bo3MokHbI BapuanThl. Eciiu B noJie BBoa ykazana haMusiis, peacTaBaeHHast
B (haiisie (Hapumep, Cuaopos), TO B OKHE BbIBOJA 0TOOpaskaeTcss MH(GOPMaIUs 110 JaH-
HOMY COTPYIHUKY:

Pe3ynbTaTt BbINOMHEHUS NporpaMMmbl (U3 nucTuHra 13.3)

Gamunua: Cunpopos
Uma: Uropb
OTyecTBO: CTenaHoBMY
BospacT: 46

Ten.: 526-00-13

Ecom B mosie BBos1a ykasath (haMmiinio, KOTOPO HeT B (haiisie personal.txt, To pe3yabraT
BBITTOJTHEHUST TPOTPAMMBbI OY/IET TAKIIM:

PesynbTtaT BbiNoNHEHUs NporpaMmbl (M3 imctuidra 13.3)

Takoro cOTpyAHuKa HeT!

ByhepusnupoBanHbiil TOTOK cO3/1aeTcst Kak 00beKT br Kiaacca BufferedReader. Kon-
CTPYKTOPY IEPENAETCS aHOHUMHBIH 00EKT CUMBOJIBHOTO TIOTOKA, KOTOPBIN CO3/AETCsI
MHCTPYKIMel new FileReader("D:/Files/"+file) (B mepemeHHyI0 file 3anmuchIBaeTCs
HazBaHue (hailia, B KOTOPOM XpaHuTcs nHbopMaIusg o COTpyIHnKax). B nepemennyio
name 3aMKCBIBAETCS TEKCT, KOTOPBII TI0Jb30BATEb BBOAUT B TEKCTOBOM T10J1€ ((haMuius
corpynuuka). [Tocse aToro B UTpy BCTymaeT yCAOBHBIM OTIEPAaTOP, B KOTOPOM ITPOBe-
psieTcs 3HadeHue rnepeMeHHoil name (ycioBue name==null||name.equals("")). Eciu
M0JIb30BATETh He BBEJ (DaMUJINIO UJIU €CJIH 3TO TTyCTasi TEKCTOBAs CTPOKA, TO KOMaHIOH
System.exit(0) 3aBepluaeTC BbIIOJHEHNE [IPOrPAMMBL.

[Touck B haiise BbITIOJHSIETCS € TOMOIIBIO OnepaTopa 1ukJia (popmaabHO 6eckoney-
HOTO, TIOCKOJIbKY B KaueCcTBE YCJIOBUS YKa3zaHO 3HaueHue true). B Tese oneparopa
LIMKJIa KOMaHJI0l s=br.readlLine() u3 (bafma, CBA3AaHHOIO C IIOTOKA br, CUUTHIBACTCA
CTPOKA U 3aITUChIBAETCS B IIEPEMEHHYIO S. B yCJIOBHOM oriepaTope MpOBEPSIETCST YCII0-
BUe s.equalsIgnoreCase(name). OHO UCTUHHO, €CJU MTPOYNUTAHHAS CTPOKA COBIA/IAET
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(6e3 ydera perucrpa CUMBOJIOB) € TEKCTOM, KOTOPbII BBEJI 110JIb30BaTelb. B TakoM
cirydae 0ToOpaKaeTcst HECKOJIBKO CIEAYIONUX CTPOK, KaK/Iast 13 KOTOPBIX CYUTBIBAETCSI
KOMaH/10#1 br. readLine(). [Tocse saToro mucTpyKImeil break 3aBepiiiaercs BbITIOJHEHNE
orieparopa IuKJa.

HA 3AMETKY

Mbl UCXOAMM M3 TOFO, YTO MOMb30BaTe/b BBOAUT MMEHHO dhamMunumio. Ecnv oH BBeaeT,
HanpuMmep, UM, TO pe3ynbTaTbl MOryT 6bITb HECKOMBKO HEOXMAAHHBIMM (XOTS M BNOSTHE
06BACHUMBIMK).

[Ipu poctuskenun xoHua daia MONbITKA IPOYUTATD OYePEHYIO CTPOKY METO/I0OM
readLine() IpUBe/eT K TOMY, 4TO Pe3yJIbTaTOM BO3BpallaeTcs IycTas ccpliika null. Ecam
TaK, TO BBIIIOJIHEHUE OllePalliii CO CTPOKOM IPUBEET K TeHePUPOBAHUIO UCKIIOYEHUS
KJacca NullPointerException. Ha ator ciyuaii mpeaycMoTpera 06paboTKa MCKITIOYEHST
COOTBETCTBYIOIIEr0 Kjacca. BBIMOTHSAETCS OHA CIEAYIONMM 06pa3oM: 0TOOpaKaeTcs
coobleHre "Takoro coTpydHuka HeT!", a 3aTeM MHCTPYKIMeil break mpexpaniaercs
BBIIIOJIHEHNE OllepaTopa IHUKJIa.

HA 3AMETKY

KoHel daiina 6yaeT AOCTUIHYT, €l Mpu MPOCMOTPE COAEPXKMMOro haina TEKCT,
BBE/IEHHbIV MONb30BATENEM, HE HAWAEH.

3akpbIBaeTcs MOTOK KOMaH/0l br. close(). Ha ciryuait mpo6sieM ¢ gocTymom K daiiry
W WHBIME TTO00HBIMU HEMTPUSTHOCTSIMHU MPELYCMOTPpeHa 00paboTKa MCKIIIOUEHIST
Kjacca I0Exception.

ApryMeHTbl KOMaHAHOW CTPOKM

[Jlukapu, ax ruiakaTb XOUeTcsl.

u3 k/¢p «Kun-0sa-0sa»

ApryMeHTbl KOMaH/IHOM CTPOKHU — 9TO [1aPaMeTPbl, KOTOPbIE [IePEAAI0TCA IIPOrpaMMe U
ee BbinosiHeHnu. [Ipu 3anycke KOHCOJIBHBIX TPOrPAMM apryMEeHTbl KOMAaH/IHON CTPOKHI
YKa3bIBAIOTCS Yepes mpobest mocae MeHH 3aiyckaeMoro daiiia. B cayuae ucnosb3osa-
HUSI CPEJIbI Pa3pabOTKY MapaMeTpbl KOMAH/IHON CTPOKH 33/[aI0TCsI B HACTPOIKAX IIPOEKTA.

ApryMeHTBI KOMaHIHOI CTPOKH aBTOMATHYECKH TIPE0OPasyoTCs B TEKCTOBbII (hopMaT
1 TIepeiafoTcsl B TIaBHBIM METO/[ POTPAMMBI B BUIE TEKCTOBOTO MAacCUBA. DJIEMEHTHI
TAKOI'0 MaCcCUBa — 3TO TEKCTOBbIE IIPE/CTABIEHUS JI/I API'YMEHTOB KOMaH/[HOI CTPOKHU.
B mactunre 13.4 nipezicraBiena mporpamMma, B KOTOPO apryMeHThl KOMaHHOW CTPOKHT
TIOCTPOYHO OTOOPAKAIOTCST B 06JIACTH BBHIBOIA.
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JinctuHr 13.4. ApryMmeHTbl KOMaHAHOW CTPOKM

class Demof{
public static void main(String[] args){
for(int i=@;i<args.length;i++){
System.out.println("["+i+"] "+args[i]);

}

TexcToBBIN MaccuB args, YKa3aHHBIN apryMeHTOM TJIAaBHOTO MeToJia main(), Kak pa3
1 SBJISIETCSI MACCUBOM, C(DOPMUPOBAHHBIM Ha OCHOBE aPTYMEHTOB KOMAH/THOH CTPOKH.
B riaBHOM MeToz1e 3armyckaeTcs oneparop IUKJa ¢ MHAEKCHOU TepeMeHHO i, KoTopas
npoberaer 3HaueHUS OT B /10 args . length-1 BrounTebHO. Kask bl a1eMeHT MaccuBa
args — 3TO TEKCTOBOE MPeJICTABJIEHUE JIJIsI COOTBETCTBYIOIIETO apTyMEHTAa KOMaH/THOH
CTPOKU. DTH 3HAUEHUS 0TOOpasKAIOTCs B 001acTH BbIBoA. Hanpumep, ecjiv B KauecTse
apryMeHTOB KOMAaH/IHOM CTPOKH yKa3aTh 3HAUEHUS KpacHblii, XenTbiit U 3eseHblit, TO pe-
3yJIBTAT BBIIOJTHEHKS IPOrPAMMbI OYIET TAKUM:

Pe3ynbTaT BbiNOJIHEHUS NporpaMMmbl (M3 NUCTUHra 13.4)

[0] KpacHbii
[1] XenTblit
[2] 3eneHsiit

Ectn 661 Ham ToTpe60Banoch epeaTh B IPOrpaMMy HETEKCTOBOE 3HaYCHME (HATTPUMED,
YUCJI0), TO TIPUIILIIOCH ObI TIPUMEHHUTE MPOIEYPY TPUBEACHNS TUTIOB.

noAPOBHOCTH

@ Mpu pabote co cpenovi Intelli] IDEA 3aaaTh apryMeHTbl KOMaHAHOM CTPOKWM MOXHO
cnepyrowmM obpasoM. B meHio Run Bbibrnpaetca komaHaa Edit Configurations. B pe-
3ynbTaTe OTKpoeTcs ananorosoe okHo Run/Debug Configurations, B KOTOpoM ecTb none
Program arguments. B 3ToM none yepe3 npoben ykasblBalOTCS apryMeHTbl, KOTopble
nepefalTca B NPorpaMMy Mpu ee 3anycke.

MeTtoAbl C NPOU3BOJIbHBIM KOJINYECTBOM
apryMeHToB

ITO BeJIKas HO6€H3 JACIYKTUBHOTO METO/A.

us xk/¢p «locmos us 6yoywezo»

B Java MO3KHO OIICBIBATb METO/IBI C IPOUSBOTLHBIM KOJUUECBOM apeymenmos. Peub et
0 TOM, UTO Ha MOMEHT OTTHCAHMUST METO/IA KOJTMYECTBO APTYMEHTOB, KOTOPBIE GYIyT Tepe-
JIaHBI METOJLY IIPH BBI30BE, HensBecTHO. Harpumep, Tpedyercs onmcarh METO/, KOTOPbILL
B KaueCTBe pe3yJibTaTa BO3BpalllaeT CYMMY 4HCeJl, TepeJaHHbIX apryMEHTaMHi METO.Y,
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ImpruyeM C BapbrUPyEMbIM KOJMYECTBOM apryMeHTOB: O/IUH apryMEHT, IBa apryMeHTa,
TP apryMeHTa 1 Tak gajee. Ele ofuH IprMep — METO/, KOTOPbIil BO3BpallaeT TEKCT,
C(l)OpMI/IpOBaHHbH;,I N3 CUMBOJIbHBIX aprMeHTOB METOoaa, 1 KOJINYEeCTBO apryMeHTOB
MOKET ObITh IIPOM3BOJILHBIM. BO Beex MOA0OHBIX Cydasix, KOrja Mbl XOTUM YKa3aTb,
YTO METOJL MOJKET ITPUHUMATD ITPOU3BOJIbHOE KOJTMYECTBO apryMeHTOB OIIpeaeIEHHOTO
THUIIA, YKA3bIBAETCS UAEHTU(OUKATOP TUIIA aPTYMEHTOB, 3aTEM CJIEJYeT MHOTOTOUYUE
1 GopMaIbHOE HazBaHue AJIs apryMenTa. To ecTh Bech Habop 3HAYEHUIT OIMCHIBACTCS
KaK OJJMH apryMeHT, 00pabaTbiBaeMblil KaK MaCCHUB.

noaAPOBHOCTHU

@ Mbl Mor/in 6bl NepefaBaTb Habop 3HauYeHW B MeToA B BMAE Maccuea. Ho Toraa nepea
nepeaayen 3TUX 3Ha4YEHUI UX CHaYana NpULLNIOCk 6bl 0POPMAATL KaK MaccuB. ITO Kak
MWUHUMYM Heya06HO. KOMMPOMMUCC COCTOMUT B TOM, YTO B METO/ NMEepeaatoTcs OTAE bHbIE
3HaueHMs, a 06pabaThIBAOTCA OHM KaK MaccuB. MaccuB CO3AAETCS aBTOMATUUECKH,

1 Mbl B 3TOM Y4acCTUs HE NMPUHUMAEM.

Heb6oub1110ii ipriMep, B KOTOPOM UCTIONB3YIOTCS METOIBI C TPOU3BOJIbHBIM KOJIMYECTBOM
apryMeHTOB, IIpejicTaBieH B jctunre 13.5.

Jincturr 13.5. MpousBonbHOE KOJIMYECTBO apryMeHToB

class Demo{
// MeToa ANA BbIMUC/IEHUS CYMMbI:

static int sum(int... a){
int s=0;
for(int k=0;k<a.length;k++){
s+=a[k];
¥
return s;
}

// MeToa pnAa ¢opMMpOBaAHMA TeKCTa:
static String text(char... smb){
String txt="";
for(int k=0;k<smb.length;k++){
txt+=smb[k];
¥
return txt;
}
// TnaBHblA MeTOA:
public static void main(String[] args){
System.out.println("1+3+5="+sum(1,3,5));
System.out.println("4+5+6+7+8="+sum(4,5,6,7,8));
System.out.println(
text('A',"'1l','p','h',"a")
)5
System.out.println(
text('C','h','a','r',"'1",'1i","e")

)5
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Pesysbrat BbITIOJIHEHUS TTPOTPAaMMBbI TaKOM:

Pe3ynbTaTt BbiNONHEHUS NporpaMMmbl (M3 nuctuhra 13.5)

14+3+5=9
4+5+6+7+8=30
Alpha
Charlie

B nporpamme, Kpome rJ1aBHOTO MeTO/Ia, OIKUChIBAeTCs ellle /IBa CTaTUYeCKUX MeTOo/a,
Yy KOTOPBIX ITPOU3BOJIBHOE KOJIMYECTBO apryMeHToB. MeTo/ sum() npejHasHavyeH JJist
BBIYMCJIEHUSI CYMMBI 11eJI0YMCJIeHHbIX 3HaYeHU, Ilepe/laHHbIX B KauecTBe apryMeHTOB
MeToay. DopMabHO METO/ OIMCAH C OJHUM apryMeHTOM (MHCTPYKIHS int... a).
MuoroToune mocjie uieHTU(GUKaTOpa TUIA int 03HAYAET, YTO MO/ @ CKPBIBAETCsT HAOOP
HeJIourcIeHHbIX aprymMmenTos. O6pabarbiBaeTcst apryMeHT a Kak Maccus. [Ipuatom a[@]
COOTBETCTBYET [1IePBOMY Ilepe/laHHOMY METO/Ly apI'yMeHTY, a[ 1] COOTBETCTBYET BTOPOMY
apryMeHTy U Tak jasee. Boipaskenue a. length 1o3BoJiseT y3HaTh KOJNYECTBO apryMeH-
TOB, (haKTUUECKHU TIepelaHHbIX METO/IY TIPY BBI30BE.

noAPOBHOCTHU

@ ANropuTM BbIYUCTIEHMS pe3yfibTaTa METoAoM sum() npocToil. O6bABNsSETCS JloKasb-
Hasl NMepeMeHHast s C HayasibHbIM HyfIEBbIM 3HAYEHMEM, a 3aTeM B OnepaTope UMKia
nepebupatoTcsl Bce nepefaHHble METOAY apryMeHTbl M 3HAYeHUst 3TUX apryMeHTOB
NPUGaBNAIOTCS K TEKYLLIEMY 3HAYEHIO NEPEMEHHOI s. oc/e 3aBepLIEHMS BbIUNCTIEHNI
3HauyeHMe NepeMeHHON s BO3BPALLAETCS B KAUECTBE pesysibTaTta MeToaa.

AprymeHnT mMetona text() omnucaH UHCTPYKIMeH char... smb. OHa 03HayYaeT, uTo ap-
I'YMEHT smb Ha caMOM JieJie SIBJiseTcsl HabOPOM CUMBOJIBHBIX apryMeHToB. O6pabarbi-
BaeTCs apryMeHT smb KaKk MacCHB CUMBOJIbHBIX 3HaueHuii. B Tejie MeTo/a 3ammyckaeTcs
orepaTop LUK, B KOTOPOM HepebupaioTcs apryMeHThl, IiepeJaHHble METOLY IPU BbI-
30Be. CUMBOJIBI IOTTUCBHIBAIOTCS B KOHEI] TEKCTOBOM CTPOKM txt, HAuaJbHbIM 3HAUEHUEM
KOTOPOI SIBJISIETCS TTYCTOM TeKCTOBbII inTepas. CHopMUPOBAHHBIN TEKCT BO3BPAIIAETCS
PE3yIABTATOM METOJIA.

B riraBHOM MeTo/1e TIPOrpaMMBbI €CTh ITPUMEPDI BbI30BAa METOI0B sum() 1 text() ¢ pa3HbIM
KOJIMYECTBOM apryMeHTOB.

Y MeTo1a, KpoMe apryMeHTa, COOTBETCTBYIOIIETO HabOPY OHOTUITHBIX 3HAUCHUT, MOTY'T
OBITH 1 OOBIYHBIE apTYMeHTBI. HO ecTh iBa BasKHBIX MTpaBuia. Bo-MepBBIX, apryMEHT, CO-
OTBETCTBYOIINIT HAOOPY 3HAUEHIIA, BCET/IA YKA3BIBACTCSI TOCTEAHIM. BO-BTOPBIX, TaKO
apryMeHT MOKET OBITh TOJIBKO OMH. I109TOMY, HATIPUMED, HEMTb3sI OTINCATH METO/I C TIPO-
W3BOJIBHBIM KOJIMYECTBOM TIEJIOUMCIEHHBIX ADTYMEHTOB 1 C TTPOM3BOJILHBIM KOJTMUYECTBOM
CUMBOJILHBIX aPTYMEHTOB. 3aTO MOKHO OTTCATH METO/I ¢ (DIKCUPOBAHHBIM KOJNIECTBOM
TIEJIOYMCITIEHHBIX aPTYMEHTOB U ITPON3BOJIBHBIM KOJTMYECTBOM TIEJTIOUNCIIEHHBIX apTyMeH-
TOB. Takske METOIbI C TPON3BOJIBHBIM KOJTMYECTBOM aPTYMEHTOB MOTYT MCTIOJIb30BATHCS
[IpU [1eperpysKe MeTo/I0B.
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E1rte oguH mpuMep BCTIOIH30BAHNSI METOIOB C TIPOU3BOJBLHBIM KOJTMYECTBOM apIyMEHTOB
mokasat B jauctunre 13.6.

Jinctunr 13.6. MNeperpy3ka METOAOB C NPOM3BOJIbHbIM KOJINYECTBOM aprymMeHToB

class Demo{
// MeToA C TeKCTOBbM aprymeHTOM W MPOWU3BOJIbHbIM
// KONMMYeCTBOM LENOYUCNEHHbIX apryMeHTOB:
static void show(String txt,int... nums){
System.out.print(txt+":");
for(int k=0;k<nums.length;k++){
System.out.print(" "+nums[k]);
}
System.out.println();
}
// MeToA C MpPOW3BOJIbHBIM KOJIMYECTBOM
// UenoYUCneHHbIX aprymeHToB:
static void show(int... nums){
System.out.print("AprymenTsl {");
for(int k=0;k<nums.length-1;k++){
System.out.print(nums[k]+",");
}
System.out.println(nums[nums.length-1]+"}");
}
// MeTop 6e3 aprymeHTOB:
static void show(){
System.out.println("HeT aprymeHToB");
}
// MeToA C OAHMUM LENOYUC/IEHHbIM apryMeHTOM:
static void show(int a){
System.out.println("EANHCTBEHHbIN aprymeHT “+a);
}
// MeToa C ABYMA UENOYUCNEHHbIMU apryMeHTaMu:
static void show(int a,int b){
System.out.println("AprymeHTsl "+a+" u "+b);
}
// TnaBHbli MeTOA MpPOrpammbl:
public static void main(String[] args){
show();
show(100);
show(10,20);
show(1,2,3);
show("Yucna",1,2,3,4);

PESYJH:)TB.T BbIITOJIHEHU A ITIPOTrPaMMbl CJIeZ[yIO].L[I/II‘/JI:

Pe3synbTtaT BbiNO/MIHEHUS NporpaMmbl (M3 iMctudra 13.6)

HeT aprymeHTOB
EAMHCTBEHHbIE aprymeHT 100
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AprymeHTbl 10 n 20
AprymenTsl {1,2,3}
Ymcna: 1 2 3 4

B aT0ii mporpamMme cosjaeTcst HECKOJIbKO Bepcuil MeTosia show() (TO ecTh NMeeT MecTo
neperpyska Metojia). [Ipuuem HekoTOpble 3 BepcHil MeTo/la UMEIOT MTPOU3BOJIBHOE
KOJIMYE€CTBO apTyMEHTOB. B YaCTHOCTH, MbI OIIMCbIBaA€M BEPCHIO METO/[a C TEKCTOBBIM
APTYMEHTOM U ITPOMU3BOJIbHBIM KOJMYECTBOM IEJTOYNCICHHBIX apryMeHTOB, BEPCHUIO
MeTO/Ja ¢ MTPOU3BOJIbHBIM KOJIMYECTBOM IEJOYMCJTIEHHBIX apTYMEHTOB, BEPCUIO 663
apryMEHTOB, C OHUM IEJTOYNCJTIECHHBIM aPTYMEHTOM U /IBYyMS 11€JIOYUCTICHHBIMU ap-
TYMEHTaMMU. I/IHTepeCHO 3eCb TO, 4YTO, HAIIpUMEP, BEPCUA C ABYMS HEJTOUYNCTICHHBIMU
apryMeHTaMi — 3TO YaCTHBIN CJIydail BEPCUU METO/1a C TIPOU3BOJIHHBIM KOJTNYECTBOM
I[eJIOUYNCIIEHHBIX apryMeHToB. Ho mockosbKy Takas Bepcus OMUCaHa, TO IPU BBI30BE
MeTO/Ia C IByMsI apTYMeHTaM! UCTIOJIb3YeTCsI IMEHHO OHA. DTO JKe 3aMeUaHIe OTHOCUTCS
K B€pCHU C OJHUM IEJTOUYUCTECHHDBIM apTyYMEHTOM U K BEPCUU 663 APryMEHTOB.

LiMkn no konnekumu

Uctopus, negensniag KpoBb. [Tox Mackoii oBITbI
CKpbIBaJics Jies!

us x/¢ «Iloxposckue sopomas

Ecom mMbt iepebupaem s1eMeHTBl MacCHBa, TO 0OBIYHO HTO JIEJIAEM C MTOMOTITHIO WH/EK-
ca — CKaxeM, B ollepaTope IUKJIA NCIOJIb3YeTCs NHEKCHAS IlepeMeHHas, ¢ IOMOIIBIO
KOTOPOW MBI TIOJIy4aeM JOCTYII K aieMeHTaM. B aToM carydae Mbl iepebupaem 3HaUeHUsT
JUIST MTHZIEKCA 9JIEMEHTOB MacCHUBa U YiKe € TIOMOIIbIO HEKCa [T0JIydaeM JIOCTYII K aJie-
merTtam. Ho ectb 1 ipyroii Toj1xojt, B paMKax KOTOPOTO MepebrpaioTest HEMOCPEACTBEHHO
AIIEMEHTBI MaccuBa (UJIM IPYTOTo Habopa a1eMeHToR). B TakoM cirydae MOsKHO HCTONTb-
30BaTh CIEMUAIBHYI0 (GOPMY JIJIsT OTIepaTOpa IUKJIa for, KOTOPbIA 00BIYHO HA3BIBAIOT
yuxaom no xoarexyuu. CHUHTaAKCUC UCIIOJIb30BAHUS TAKOT0 ollepaTopa CJe/y oIl

for(Tun nepemeHHaa: maccus){
// KomaHgpl

IToce Kt0YEBOTO €I0Ba for B KPYIJIBIX CKOOKAX YKa3blBAa€TCsl BhIPAKEHIE, KOTOPOE
COCTOUT 13 OOBSABJICHUS JTOKAJIBHOI TIepeMeHHON (YKas3bIBaeTCst TUII U Ha3BaHUe TIepe-
MEHHOM ), IBOETOUMSI U Ha3BaHUSI MAaCCHBa, B KOTOPOM OYIyT HepeOuparhest 3J1eMEHThI
(TUT 3J1IEMEHTOB MacCHBa JOJKEH COBIAAATh ¢ TUTIOM TiepeMeHHoI ). [loce Beeit for-
UHCTPYKIIUU B (DUTYPHBIX CKOOKax pasMmeniaercs 6JOK KOMaH][ OCHOBHOTO TeJjia ofle-
paropa nukJa (ecjau KoMaH/Ia oHa, TO (PUTYPHBIE CKOOKH MOKHO HE HCIIOJB30BATh).

B niporiecce paGoThbl orieparopa HuK/Ia epeMeHHast, 00bsBIeHHast B for-uHCTPYKIIH, Oy -
JIET MOCJIEI0BATEIBHO TIPUHUMATD 3HAYEHUST U3 MACCUBA (YKa3aHHOTO MOCJIE IBOCTOU S
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B TOH ke for-nHcTpyKunn). [Ipn KaskoM TakoM 3HAU€HNU TIePeMEeHHON BBITTOJTHSIIOTCS
KOMaH/[bI B TeJie orieparopa 1uk/a. HebGombInoi mpumMep, B KOTOPOM UILITFOCTPUPYETCSI
pabora IUKJIa [10 KOJUJIEKIH, [IpeIcTaBjieH B auctunre 13.7.

Jinctmur 13.7. Liukn no Kosuiekumm

class Demo{
public static void main(String[] args){

// OLHOMEpHbIi MaccuB:

char[] symbs={'A','B','C','D"};

// [OBymepHbIi MaccuB:

int[][] nums={{1,2},{3,4,5},{6,7,8,9}};

// Uukn no Konnekuuu:

for(char s: symbs){
System.out.print(s+" ");

¥

System.out.println();

// Uukn no konnekuuu:

for(int[] p: nums){
for(int n: p){

System.out.print(n+" ");

}
System.out.println();

Hwxe IIpeACTaBJICH PE3YJIbTAaT BBIIIOJTHEHNW A ITPOTPAMMBbIL

Pe3ynbTaT BbiNOJIHEHUS NporpaMMbl (M3 NMMCTUHra 13.7)
ABCD

A W

2
45

789

B mporpamme co3naetcst iBa MaccuBa: OTHOMEPHBIN CUMBOJIBHBIN MACCHUB symbs 1 JIBY-

MeprHL/,I ]_[e]IO‘H/ICJIEHHbII';I MaCCHB nums. HpI/I‘-IeM B IBYMEPHOM MaCCHUBE€ MMEECTCS TPU
CTPOKH C PA3HBIM KOJTMYECTBOM IJIEMEHTOB.

OmnepaTopbl UKJIA [0 KOJUIEKIIH UCIIOAb3YIOTCS /11 OTOOPaKEHIS COIEPKUMOTO Mac-
cuBoB. {1t 0TOOpaske s OHOMEPHOIO CMMBOJIBHOTO MACCHBA MBI B OIlepaTOpe UK
00bsBIIsIEM CUMBOJIBHYIO IIEPEMEHHYIO S, a TI0CJIe IBOETOYNs YKa3bIiBaeM MMsI MacCHUBa
symbs. 3a Kax/Iblii ITUKJI IEPEMEHHAs S IPUHUMAET 3HAUYeHre 0YePe[HOTO JIeMeHTa U3
MaccuBa symbs. [loaTomMy TTpu BBITIOJTHEHUM KOMAH/IbI System.out.print(s+" ") B Tese
orepaTopa IiKJ/Ia 0ToOpakaeTcs 3Ha4eHne COOTBETCTBYIONIErO DIeMEHTa.

Jlist 0TOOpasKEHUST COMEPIKUMOTO IBYMEPHOTO MACCHBA MBI MCIOTb3YeM BIOKEHHBIE
OTIEPaTOPBI TIUKJIA TI0 KOJUIEKIINU. Bo BHEITHEM oTepaTope 1IKIa OObIBISETCS TIepe-
MEHHas p, TUTT KOTOPOIT OTIPEIeNSIeTCsT MHCTPYKIMei int[ ], a mepeGupaercst CoepsKu-
MO€ MaccuBa nums. 371eCh YMECTHO BCIIOMHUTD, UTO JIBYMEPHBIN MacCHUB — 9TO MACCHUB,
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37IeMEHTaMU KOTOPOTO SIBJIIOTCS TIepeMeHHBIe MaccuBa. Kaskaas takas nepeMeHHas
CCBLJIAeTCsI Ha OTHOMEPHBIN MaCCUB, KOTOPBIH, 110 CYyTH, SIBJISIETCSI CTPOKOHN IBYMEPHOTO
Mmaccusa. [lepemerHast p poOeTaeT MocJae0BaTeIbHOCTD 3HAUEHUIT 3IEMEHTOB 13 MACCHU-
Ba nums. JJIEeMEHTaMU 3TOTO MACCUBA SIBJISIOTCS CCBLIKY HA OZITHOMEPHBIE [EIOUNCICHHbBIC
MaccuBBL. Takue ccbIkM OTHOCATCA K Triry int[]. [lomydaercs, uTto mepemennas p 3a
KasK/IbIH ITUKJI CChLIaeTCsT Ha OZTHOMEPHBIN 11eJI0UNCIeHHBIN MaccuB. [[pyrumMu cioBaMH,
MEePEMEHHYIO p MOKHO OTOKIECTBIISATD C OZITHOMEPHBIM 1IEJIOUMCIeHHBIM MaccuBoM. [1o-
3TOMY BO BHYTPEHHEM OTIePATOPE TIHKJIA TI0 KOJUTEKITN OObSIBISETCS TIeTOUNCTEHHA
HepeMeHHast n, a TePeGUPAIOTCST ¢ TIOMOIIBIO 9TOU TIEPEMEHHOI 3JIEMEHTBI U3 MACCHBA,
Ha KOTOPBIN B IAHHBII MOMEHT CCBIJIAETCA MepeMeHHast p (TO eCTh 3JIEMEHTHI B CTPOKE
JIBYMEPHOTO MACCUBA).

HA 3AMETKY

OnepaTop UMK/a no KOMeKLMN BO MHOMMX Cllydasix ynpoLaeT Ko, HO MMEET U Hepo-
x CTaTkW. Hanpumep, MHoraa Hy>HO nepebupaTtbh He BECb MACCUB, @ TOJIbKO Ero YacTb.
Ho elle Ba)kHee TO, YTO C MOMOLLbIO OrnepaTopa LMKia Nno KOMEKLMM MOXXHO TOSTbKO
MpoYnTaTb 3HAYEHMUS 3/IEMEHTOB MacCMBa, HO HENb3sl UX U3MEeHUTb. MpuUKnHa NpocTa:
nepemMeHHasi, KoTopasi 06bsBNAETCS B for-UHCTPYKLMK, SBMSIETCS KOMMEN 3/IEMEHTa.
HenocpeacTBEHHOMO A0OCTYNa K 3/IEMEHTY Yepes 3Ty NepPEMEHHYHO HET.

Pekypcus

VIMeHHO Tak BBIPAKAETCS ee MOTPEGHOCTD B MU-
POBOIi TApDMOHUM.

usz k/¢p «lloxposckue sopomas

C pexypcueii Mbl y:ke cTaKuBauch panee. [log pekypcueil mogpasyMeBaoT cUTya-
L10, KOTI/ZIa METO/| B IIPOLIECCE BBIIOJHEHMS BbibiBaeT caM cebs. IIpuuem aTo MOKeT
OBbITh KaK IIPSIMOIi, HEIIOCPECTBEHHBIN BbI30B METOa, TAK U KOCBEHHBIN: OJH METO/I
BBI3BIBAET JIPYTOI METOJI, & OH, B CBOIO OUYepe/ib, BBI3BIBAET METO/ MCXOAHbIH. CXeMbl
MOryT ObITh 1 GoJiee 3amMbicoBaThiMU. Ho B JIF060M cilydae B [IEII0YKe BhI3OBOB A0JIKHA
ObITH [IPEAYCMOTPEHA CUTYaIlMsI, KOT/la TAKHe BBI3OBBI IIPeKpamianTces (MHaue moJry-
uyntcs GeckoHeuHast pekypceust). OObIYHO COOTBETCTBYIONMIT MeXaH3M Gasupyercs Ha
TOM, YTO METO/[ BbI3bIBAET caM ce0s1 TOJBKO MPH OIPEeJeHHBIX 00CTOSTEIbCTBAX (IIPU
OTIpe/IeJIEHHOM 3HAYEHUU apryMeHTa WM apryMEHTOB). PaccMOTpUM HEKOTOPbIE MPU-
Mepsl. B amuctunre 13.8 pescraBiena mporpaMma, B KOTOPOU PEKyPCHsT MCTI0JIb30BaHA
B CTaTUYECKOM METO/IE.

Jincturr 13.8. Pekypcus B cTaTU4EeCKOM MeToae

class Demo{
// VHBepcuA TeKCTOBOW CTPOKM:
static String inverse(String txt){
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if(txt.length()>0){
return inverse(txt.substring(1))+txt.charAt(0);
}else{
return

o,
El

}

¥

// TnaBHblA MeTOA:

public static void main(String[] args){
String txt="W3y4aem Java";
// Bbi30B MeToma C peKypcueii:
String str=inverse(txt);
System.out.println(txt);
System.out.println(str);

Pesysbrat BbITIOJIHEHNST TTPOTPAMMBI TIPEJICTABIIEH HIKE:

Pe3ynbTaT BbINO/MIHEHUS NporpaMmbl (M3 nuctuHra 13.8)

U3y4aem Java
aval meauvysM

MpbI onuchiBaeM cTaTUdeCKUil MeTO/L inverse(), y KOTOPOTO UMEETCsI TEKCTOBBIH apry-
MEHT 1 KOTOPbII B KaueCcTBe pe3yJbraTa BO3BpallaeT TEKCT, epeJaHHblil apTyMeHTOM,
HO OYKBBI CJIEAYIOT B 0OpaTHOM HOpsiaKe. Takas 3agadya Z0CTaTOYHO IIPOCTO PEIIAETCsI
c IpuMeHeHueM orepaTtopa rukJa. Ho Mbr nctiosibdyem pekypcuto. B tesie meToja B yc-
JIOBHOM OIlepaTope mpoBepsieTcs yciaoBue txt.length()>0. Ecim ycioBue uCTUHHO,
TO BO3BpalllaeTcs 3HaYyeHue BbIpakeHua inverse(txt.substring(1))+txt.charAt(0),
B KOTOPOM METOJ| inverse() BbI3bIBAeT caM CeOsl.

noAPOBHOCTHU

3HaueHueM BblpaXkeHus txt . charAt () sSBNSeTcs NepBbli (HaYabHbIN) CUMBON B CTPO-
Ke txt. 3HayeHuneM BblpaxkeHus txt.substring(l) sIBNseTcsS MOACTPOKa, KOTopas
MONyYyaeTcs U3BNEYEHNEM CUMBOJIOB M3 TEKCTa txt, HAaUMHas C CMMBOMA C MHAEKCOM
1 v [0 KOHUa TekcTa. akTUyeckn peyb MAET O CTPOKE, KOTOpas MoJTy4aeTcs U3 TeKCTa
txt oTbpacbiBaHMEM MepBOro CUMBOSA.

Ecam ycnoBue 0:XHO, TO Pe3yI6TaTOM METO/Ia BO3BPAIIAETCST ITyCTON TEKCTOBBIN JINTe-
pau "". TakuM 06pasoM, MOIyYaeTCsl, UTO MPH BHI30BE METO/IA ¢ HEKOTOPBIM TEKCTOBBIM
aApryMEHTOM MeTO/ (hOPMHUPYET CTPOKY, B KOHIIE KOTOPOIT pa3MeIaeTcs IePBhIi CUMBOJI
W3 TIepPeJJaHHOTO APTYMEHTOM TeKCTa, a HadalbHAsI 9aCTh CTPOKHU (DOPMHUPYETCST BBI3OBOM
ATOTO JK€ METO/IA, HO B apTyMeHTe 0TOPAChIBAETCS TIEPBbII CUMBOJI. MeTO/I BRI3BIBACT TI0
IermouKe caM cedst, MOKa apryMEHTOM He OKaKeTCsI TIyCTasi TEKCTOBAst CTPOKA.

B rsiaBHOM MeTo/ie TporpaMMbl ecTh ITPUMep BbI30Ba MeTo/ia inverse().

PeKprI/IH MOJKET OBITh 1 HerHMOfI, KOTrla METO/] BbI3bIBACT HE CaM C€6§I, a leyFOﬁ METO/I,
KOTOprfI, B CBOIO O4€pE/lb, BbI3bIBACT I/ICXOlIHbII;,I METO/I. Bor COOTBeTCTByIOHII/II';I IIprUMeEP.
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ITombITaeMcst peruTh ypaBHeH e Bija X = f() METOJIOM MTOCJIEI0BATEBHDBIX UTEPAIIUT,
B COOTBETCTBUU € KOTOPBIM JIJIsT KOPHST yPaBHEHUS GEPETCs HEKOTOPOE HAYaIbHOE TIPH-
OIKeH e X,  Ha eT0 OCHOBe BBIYMCISIETCS TIepBoe mpubmmkene x, = f(x,). Bropoe
TPUOJIIIKEH e BEIYUCISIETCST KAk X, = f(«,), 1 Tak masee. C TOMOIIBIO TAHHOTO AITOPUTMA
pemmim ypasuenue x = (2 + 12) /8. Bymem nckath KopeHb 4 = 2, a B KaueCTBe HAYaIbHOTO
npubITKennst BogbMeM 3navenme x, = 0. Kox mpumepa npezncrasien B suctunre 13.9.

Jincturr 13.9. Henpsimas pekypcus

class Demo{

// MeToa ANA BbIMUC/IEHUSA HOBOIO MPUBANXEHUSA:

static void next(double x,int n){
System.out.println("Npubnuxenune: "+x);
solve((x*x+12)/8,n-1);

}

// MeToA ANA BbIMUC/IEHUS KOPHA YpaBHEHMWA:

static void solve(double x,int n){
if(n==0) System.out.println("KopeHb: "+Xx);
else next(x,n);

¥

// TnaBsHbli MeToOn4:

public static void main(String[] args){
solve(0,7);

}

Pesysbrat BbIIIOJIHEHUS ITPOIPAMMBI [IPEJICTABIIEH HUKE:

Pe3ynbTaTt BbINOMIHEHUS NporpaMmbl (U3 nucTuHra 13.9)

MNpubnnxeHne: 0.0

Mpubnuxexne: 1.5

MpubnuxerHue: 1.78125
Npubnnxenne: 1.8966064453125
Mpubnuxerne: 1.9496395010501146
Mpubnuxerne: 1.9751367730068674
Npubnnxenne: 1.9876456590104978

KopeHb: 1.9938419082229095

MpI onmcanu cTaTUUecKuil MeTo next () ¢ apryMeHTaMu X 1 n. B Tesre MeTo1a KoMaH101i
System.out.println("MpubauxeHue: "+x) oToOpazkaeTcs cooOIIeHNE, a 3aTeM KOMaH 0
solve((x*x+12)/8,n-1) BbI3bIBaeTCs MeTOJ solve(). B MeTozme solve(), B CBOIO OUepeb,
B YCJIOBHOM OTIepaTope IIPOBePsIeTCs yCIOBHUe N==0, U eCJI1 OHO UCTUHHO, TO KOMaH/I01
System.out.println("KopeHb: "+x) oToOpaxaercs cooblIeHne cO 3HaYeHUEM KOPHS
ypaBHeHus. Ecin ycoBue JI05KHO, TO KOMaH/I0H next (X, n) BbI3bIBaeTCSI METOJ next ().
[TomygaeTcs, 9To MeTO next () BBI3BIBAeT MeTON solve(), a MeTo solve() BBI3BIBAET
MeToz next ().

J1J1s1 BBIYUCTIEHUSI KOPHST HEOOXOIMMO BBI3BATH METOJL solve (), epe/iaB eMy apryMeHTaM K
HauaIbHOE TIPUOIMIKEHIE 1Tt KOPHS M KOJIMYECTBO BBITIOJHSIEMBIX nTeparuit. Hanpumep,
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B TVIABHOM METO/I€ MbI UCITOJIb3yeM KOMaHy solve(0,7), 4TO COOTBETCTBYET HYJIEBOMY Ha-
JaTbHOMY 3HAYEHUIO JIJIs KOPHSI 1 CEMU UTEPAITHsIM JIJIs1 TOMCKa KOpHst. PaboTaeT Best cxema
tak. [Ipu BbI3oBe MeTo/1a solve () MPOBEPSIETCS 3HAUEHNE BTOPOTO apryMeHTa (PaBHO 7).
OHO OTJIMYHO OT HYJIST, TOATOMY BBI3BIBAETCSI METOI next (), HO BTOPBIM apTyMEHTOM eMy
nepenaeTcs 3HaueHue 6. B Merojie next() oroOpakaercs Tekyilee IpUO/IMKEHNe st
KOPHS U BBIYUCJISIETCA HOBOE 3HAUEHUe, KOTOpoe 1epeiaeTcs B MeTost solve(). B metoze
solve() mpoBepsieTcst 3HaYEHKE BTOPOTO apryMmenTta (KOTOPOE PaBHO 6), ¥ BbI3bIBAETCS
MeTo/ next (), HO BTOPOI apryMeHT yske paBeH 5. 11 Tak nasee. [Ipormecc 3aBepmurces,
Kor/a MeTojt solve () OyzieT BbI3BaH CO BTOPBIM HYJICBBIM apIyMEHTOM.

Jlist MCOBb30BAHMST PEKYPCUN METO/ He 00513aTeNbHO TOKEH ObITh CTATHYECKUM.
B mactunre 13.10 npezgcraBiena mporpaMMa, B KOTOPOH OMMCBHIBaeTCsT Kiaacc MyClass
C LIEJIOYMCJIEHHBIM 110JIEM num 1 MeToJioM factorial(), Bo3BpalaiomuM hakTopuas
YHCIIa, 3aIMCAHHOTO B YUCJTOBOE TI0JIE.

Jincturr 13.10. Pekypcusi B HeCTaTM4MECKOM MeToae

// Knacc c meToAoM ANA BblMMCAeHUA ¢dakTopuana:
class MyClass{
// UenoyncneHHoe none:
int num;
// KoHcTpykTop:
MyClass(int n){
num=n;
¥
// MeToa pnAa BblMUCNeHUs dakTopuana:
int factorial(){
if(num<1) return 1;
else return new MyClass(num-1).factorial()*num;
¥
¥

// TnaBHbIl Knacc:
class Demof{
public static void main(String[] args){
// Co3paHue obbekTa:
MyClass obj=new MyClass(5);
// BblducneHue ¢axkTopuana:

System.out.println(obj.num+"! = "+obj.factorial());
obj.num=10;
System.out.println(obj.num+"! = "+obj.factorial());

Pesysnbrat BbITIOJSIHEHNS TTPOTPAMMBbI TAKOM:

Pe3ynbTaTt BbINOIHEHMA NporpamMMbl (M3 nucTtuira 13.10)

5! =120
10! = 3628800

B nannom ciyvae nnrepec 1pejcrasiser MeTos factorial(). Ero ocnoBy cocrasiser
YCJIOBHBII 0I1epaTop, B KOTOPOM IIpoBepsieTcs ycaoBue num<1. Ecin yciaoBue UCTUHHO,
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TO METO/l BO3BpalllaeT 3HaueHue 1. B MpoTUBHOM ciiydyae B KayecTBe pe3yJibTaTa BO3-
BpallaeTcsl 3HaueHne BuIpaskenus new MyClass(num-1).factorial()*num. O3nauaer
oHO caepytoitee. HeTpyKIueit new MyClass(num-1) cO3[aeTcss aHOHUMHBIN OOBEKT
KJyiacca MyClass, MpUYEM TOJIE num 3TOTO OOBEKTA HA €IMHUILY MEHBIIE T0JIsT num 00b-
€KTa, U3 KOTOPOTO BBI3BIBAETCS METO/. V13 3TOr0 aHOHUMHOTO OOBEKTA BHI3BIBAETCSI
MeToj factorial(), a pe3yJsibTaT BbI30Ba YMHOKAETCs Ha 3HAUeHue moJist num. [Toatomy
ecJI Mbl, HalIpUMeD, BbI3biBaeM MeTo/| factorial () u3 oObekTa obj, IoJie num KOTOpOro
MMeET 3HAUEHWeE 5, TO JIJIST BBIYUCIEHNS PE3YJIBTaTa CO3/[AeTCsl aHOHUMHBI 00BEKT CO
3HaYeHUEM I10JIs, PaBHBIM 4, U3 9TOr'0 00BEKTA BBI3BIBACTCI METOJL factorial(), u To,
YTO MoJIyynTest, Oyaer yMHoskeHo Ha 5. ITpu BbizoBe MeToza factorial () 13 aHOHUMHOTO
00BEKTA CO3/IAETCS eIl OJ[MH AaHOHUMHBIN OOBEKT CO 3HAUEHUEM T0JIsI, PaBHBIM 3. 113
3TOTO 0OBEKTA BBI3bIBAETCSI MeTOJ factorial () (M BBIUHCIEHHOE 3HAUEHE OYIET YMHO-
JKeHO Ha 4). Bpi3oB MeTonia factorial () MPUBOANT K CO3/IaHUIO OUEPETHOTO AHOHUMHOTO
00BEKTA CO 3HAUEHUEM TIOJIsI PABHBIM 2, U Tak jasee. [Ipotiece mpooiKaeTest, oKa He
OyJIeT CO3/1aH AaHOHUMHBII OOBEKT C MOJIEM, 3HAUEHIE KOTOPOTO PABHO O (B 9TOM CJIyYae
BBI30OB MeTo/a factorial() mact 3HavyeHue 1).

NepeuncneHun

Mmuorue mend yBasxaioT. HekoTopbie
naxke 604TCS.

us x/p «Cnyancebnvlil pomans

EcTb Takoit TUIT TaHHBIX, KaK nepeuucierue. [lepeMenHast, KOTopast OTHOCUTCS K Tiepe-
YKCJIEHITO, MOKET IIPUHUMATh TOJIBKO OrPaHUYeHHbIN HaOop 3HaueHnid. IIpumep Takoit
CUTYAIIMK — [T€PEMEHHAsT, ONIPEIETISIONIAs JIeHb HEIEN: BO3MOKHbI BCETO CeMb 3HAYeHU I
JUISE TAaKOil TepeMeHHOI (JIHU ¢ nonedenvnura 110 sockpecenve). Eie oquH npumep —
nepeMeHHast, OIIPEIENSAIONIAst CTOPOHbBI cBeTa. [IJist Takoii mepeMeHHO eCTh BCETO YeThIPe
sHauenus (cesep, 10z, 60cMoK, 3anad). To ecTh HTO BIIOJIHE KIU3HEHHAs CUTY ALK,

ITepeuriciieHne 0OBSBISIETCS TAK: TTOC/IE KJIOUEBOTO CJI0BA enum YKa3bIBAETCsI Ha3BaHUe
HepevyrcIeHust 1 B (PUTYPHBIX CKOOKaxX — Habop UAeHTH(PUKATOPOB, KOTOPBIE OIPEie-
JITTOT KOHCTAHTBI, ABJISAIONIAECS BO3MOKHBIMU 3HAYEHUSMU TIePEMEHHO, OTHOCSTIIENCS
K TUITY iepednciennst. Bot mpuMep o0bsIBICHUS TIEPEUUCTEHIISL:

enum MyColor {RED, GREEN, BLUE}

B namnom cirydae o6bsABIIsIeTCs Tiepedncienyie MyColor. 3To — THIl JaHHBIX. [ToaTomy
MbI MO3KEM 00BSIBUTH IIEPEMEHHYIO JIaHHOTO Thia. Harpumep, Takyio:

MyColor clr;

B kauecTBe 3HaUEHNS TIEPEMEHHON c1r MOKHO ITPUCBONTD OJTHY M3 KOHCTAHT — RED, GREEN
nyn BLUE, yKa3aHHBIX B OOBSIBJIEHUY TIepedncyierrst MyColor, TIprdueM yKa3biBaeTcst He
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IIPOCTO Ha3BaHWe KOHCTAHTHI, a ellle 1 Ha3BaHue epevncenus: MyColor.RED, MyColor.
GREEN usi MyColor.BLUE. B aTOM cMBbIC/Ie 3aKOHHOIT 6yaeT KoMmaH/jia clr=MyColor.RED
um clr=MyColor.BLUE. HeGobImoil mpuMep ¢ UCIIOJb30BAHUEM MEPEUHCIIEHUS TIPHU-
BezeH B ancrunre 13.11.

JinctuHr 13.11. 3HaKOMCTBO C NepevYncIEHNAMHU

import java.util.Scanner;

// Nepeydncnerwue:

enum Coin {ONE,THREE,FIVE,TEN,TWENTY,FIFTY}

// TnaBHblA Knacc:
class Demo{

// CTaTudeckuih meToj BO3BpawaeT
// 3HayeHuWe Tuna nNepeyvYncneHus:

static Coin getCoin(){
Scanner input=new Scanner(System.in);

System.out.print("Kakas moHeTa? ");

int n;

n=input.nextInt();

switch(n){
case 1:
return
case 3:
return
case 5:
return
case 10:
return
case 20:
return
default:
return
}
¥

Coin.

Coin

Coin.

Coin

Coin.

Coin

// TnaBHblA MeTOA:
public static void main(String[] args){

// TlepemeHHble TuNa nepeyvyncieHuna:

Coin A=Coin.TEN;
Coin B=getCoin();

System.out.println("MNepBana mMoHeTa:
System.out.println("BTopana MoHeTa:

ONE;

.THREE;

FIVE;

.TEN;

TWENTY;

FIFTY;

// CpaBHeHWe 3HaYeHui:

"+A);
"+B);

if(A==B){
System.out.println("3To ogHo u To xe");
}else{
if(A.ordinal()>B.ordinal()){
System.out.println(A+" — 6onbwe, yem "+B);
telseq{
System.out.println(B+" — 6onbwe, yem "+A);

}
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Pe3yibratr BHITIOJHEHUS TIPOTPAMMbI MOKET OBITh, HAIIPUMED, TAKUM (3/1€Ch U [ajiee
SKUPHBIM TTPU(HTOM BbIZIETICHBI 3HAUCHUS, BBE/IEHHBIE TIOTh30BATEIEM ):

Pe3ynbTaTt BbINONHEHUS NporpaMmbl (M3 nucturra 13.11)

Kakaa moHeTa? 20

MNepBaa moHeTa: TEN
Btopaa moHeTa: TWENTY
TWENTY — 6onbuwe, 4em TEN

Takum:

Pe3ynbTaT BbiNO/MIHEHUA NporpamMmbl (M3 nucTuHra 13.11)

Kakaa MoHeTa? 5

NepBas moHeTa: TEN
BTopaa moHeTa: FIVE
TEN — 6onbwe, 4em FIVE

Wanu, nanpumep, TaknM:

Pe3ynbTaTt BbINOIHEHMA NporpamMMmbl (M3 nucTuira 13.11)

Kakaa moHeTa? 10
MepBaa moHeTa: TEN
BTopaAa moHeTa: TEN
3TO OOAHO U TO Xe

Mu1 cosmaeM IepedyuncjieHmne Coin a4 peanun3anun IMMepeMeHHbIX, KOTOPbIE JTOJIKHDBI
opeaesATb JOCTOMHCTBO MOHETHI.

HA 3AMETKY

Mbl UICXOAMM M3 TOrO, YTO MOHETbLI MOTYT UMETb AOCTOMHCTBO 1, 3, 5, 10, 20 nnn 50 ge-
HEXHbIX eanHNL (KOMeeK Uin LEeHTOB, Hanpumep).

IMepeuricieHne OOBSIBISIETCS CIEAYIOIEH HHCTPYKITHEIT:

enum Coin {ONE,THREE,FIVE,TEN, TWENTY,FIFTY}

B rinaBrOoM MeTojie 0OBSIBISIIOTCS [IBE TIepeMentbie, A u B, Tumna Coin. [lepementoii A
3HAYeHUeM MprUcBanBaeTcsa KOHCTaHTa Coin.TEN, a mepeMeHHOI B 3HAYeHUEM IpHU-
CBAMBAaETCS Pe3yJbTaT BbI30Ba MeTona getCoin(). IIpu BbI30Be MeTO/IA TTOJB30BATENS
IIPOCSAT BBECTH JIOCTOMHCTBO MOHETBI 1, B 3aBUCUMOCTH OT BBEJICHHOTO 3HAYCHUST, METO/]
BO3BPAIACT PE3YJIETATOM OJIHY 13 KOHCTAHT TiepeurcieHust Coin. /lanee oro6paxkarorcst
3HAUEHUS ITUX MEPEMEHHDIX, BBIIIOJHAETCS UX CPpaBHEHUE. 3/1eCh HYKHO Yy4eCTb He-
CKOJIbKO OOCTOSATEBCTE.

BO-HepBbIX, nepevyncaeHme (TI/IHy O0OBABIEHHBIN C NCIIOJb30BAHNEM I/IlIeHTI/I(l)I/IKa-
TOpa enum) Ha CaMOM JieJie ABJIACTCA KJIaCCOM. HpI/I'—IEM I9TOT KJIaCC aBTOMAaTHUYCCKN
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SIBJISIETCST TOJIKJIACCOM OUOIMOTETHOTO Kiacca Enum. To ecTh (hakTHUECKH, KOT/Ia MBI
00DBSBIISIEM TIEPEUHCIEHUE, MBI HA CAMOM JIEJIe CO3/[aeM KJIacc. Bo-BTOPBIX, KOHCTAHTEI,
yKazaHHBIE B O0BSIBJIEHUU MEPEUNCTEHUS, SIBJSIOTCS CTATHIECKUMEI KOHCTAHTHBIMU
0ObeKTaMU THIIA TIEPeYrCaeHUst (TO €CTh TO KOHCTAHTHbBIE CCHLIKK Ha OOBEKTHI TUIIA
nepeuncieHus). [lepeMeHHast THIIA IEPEUUCTEHUST — ITO OOBEKTHASI TEPEMEHHAs,
KOTOPast CCHIJIAETCS HAa OJIUH U3 CTaTu4eCKuX 00hekToB. Clie[oBaTe/IbHO, Y 3TOM mepe-
MEHHOIT eCTh MeTO/[bI. VI Y KOHCTAHT, YKa3aHHBIX B OOBSIBJCHUN TIEPEUNCIEHUSI, TOKE
€CcTb MeTO/IBI (TIOCKOJIBKY KOHCTAHTBI SIBJISTIOTCS CCBLITKAMU Ha 00heKThI). Cpen aTix
METO/IOB TIpeJicTaBJaeH U MeTo/ toString(), KOTOprfI BbI3bIBAETCSA aBTOMATUUYECKU
IIPU BBITOJIHEHU U KOMaH/ System.out.println("MepBas moHeTa: "+A) 1 System.out.
println("BTopas moHeTa: "+B). B pesysbraTe BMeCTO IepeMeHHBIX THTIA TIepednCcIeHns
MCITOJTb3yeTCsl Ha3BaHUe KOHCTAHThI, COOTBETCTBYIOIIEH 3HaueHno epeMeHHOM. [Tepe-
MEHHBIE THTIA IEPEUNCICHUS MOKHO CPAaBHUBATH € MTOMOIIIBIO OTIEPATOPOB == (PAaBHO)
n != (He paBHO). B 9TOM ciyuae cpaBHeHUe BBITIOTHSIETCS TaK, Kak CPAaBHNUBAIOTCS JIBE
0OBEKTHBIE TIEPEMEHHbIE: OHU PABHBI, €CJIH CCHLIAIOTCS HA OJIUH U TOT 5Ke 00bekT. KpoMme
ATOTO, BCE KOHCTAHTBI, YKa3aHHbBIE B OOBSBJICHIN IEPEUUCTIEHUS, UMEIOT TOPSTKOBBII
HoMmep. Hymepalnst KoHCTaHT HAaUYMHAETCs ¢ HYJIsI 1 COOTBETCTBYET MOPSIZIKY, B KOTO-
POM KOHCTaHTBI OOBSIBJICHBI B TiepeurciieHnn. To ecTh y KOHCTAaHThI ONE TTOPSITKOBBII
HOMEP 0, y KOHCTaHTB! THREE MOPSIIKOBBIN HOMep 1, Y KOHCTAHThI FIVE MOPSI/IKOBBIN
HOMEP 2, Yy KOHCTAHTB! TEN TTOPSZAKOBBIM HOMED 3, Y KOHCTAHTBI TWENTY MTOPSIIKOBBIN
HOMep 4, 2 y KOHCTaHThl FIFTY MOPSJAKOBBIN HOMEpP 5. Y3HATh MOPSI/IKOBBIN HOMeEp
KOHCTAHTBI, KOTOPast SABJIsIeTCs 3HaYeHWeM TlepeMeHHOM, MOKHO C TIOMOIIbIO MeTo/[a
ordinal(). IMeHHO 3TOT METOJ] UCTIOIB3yeTCA JIA CPAaBHEHUS MMePEeMEHHBIX A U B Ha
npeaMeT GOJIbIe /MEHBIIIE,

EcTb ere HeCKOJIBKO T0JIE3HBIX METO/I0B. MeTo/1 name () TIO3BOJISIET TTOJIyYUTh Ha3Ba-
HUEe KOHCTAHTBI, KOTOPAsI SIBJISIETCST 3HAaYeHUEM ITepeMEHHOM ThTIa epeuuncienus. Ecian
CTaTUYeCKOMY MeTo/ly valueOf () (BBI3bIBAETCS M3 MMEPEUUCTEHUS) TTePEaTh TEKCT
C Ha3BaHMWEM KOHCTaHTBI, TO COOTBETCTBYIOIIAst KOHCTaHTa Oy/IeT BO3BpallleHa Pe3yJib-
taTtoM Metosia. CTaTnuecknii MeTo/t values (), KOTOPBIN TaKKe BbI3BIBAETCS] HEITOCPE]I-
CTBEHHO U3 TIEPEUHCIEHNS, BO3BPAIIAET PE3yIbTaTOM MACCHB C KOHCTAHTAMU U3 3TOTO
nepeuncienus. HeboJpinas Bapualiys Ha TeMy MpeAbIAYIIEero IpuMepa MnpeacTaBieHa
B ymuctunre 3.12.

Jinctunr 13.12. Onepauum c nepeymcrieHnsIMmn
import java.util.*;
// NepeydncneHwue:
enum Coin {ONE,THREE,FIVE,TEN, TWENTY,FIFTY}
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){

Scanner input=new Scanner(System.in);

// TepemMeHHble TUNa MepeyvncneHua:

Coin A,B;

try{

System.out.print("MepBaa moHeTa: ");
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A=Coin.valueOf(input.nextLine());
System.out.print("BTtopaa moHeTa: ");
B=Coin.valueOf(input.nextLine());
// OTobpaxeHWe 3HAYeHMWIi:
System.out.println(A.name()+" n "+B.name());
}catch(Exception e){
System.out.println("HekoppekTHoe 3HayeHue");
System.exit(0);
¥
// KOHCTaHTbl mepevyucneHus:
System.out.println(
"KoHcTaHTbl "+Arrays.toString(Coin.values())
)
for(Coin s: Coin.values()){
System.out.println(
"["+s.ordinal()+"] "+s.name()

)

PESyJIbTaT BBITIOJIHEHU A TTPOTrPaMMbl MOJKET 6BITB TaKNM:

Pe3ynbTaTt BbINO/MIHEHUA NporpaMMmbl (M3 iMcTuHra 13.12)

Nepsasa moHeta: FIFTY

Btopas moHeta: THREE

FIFTY u THREE

KoHcTaHTbl [ONE, THREE, FIVE, TEN, TWENTY, FIFTY]
[0] ONE

[1] THREE

[2] FIVE

[3] TEN

[4] TWENTY

[5] FIFTY

Mbl 00bsBIIsIEM ABE TIepeMeHHbIe, A 1 B, TIa Coin. 3HAYEHU /IS TIePEMEHHbBIX BBOAUT
MTOJTh30BATEJIb: TEKCT, KOTOPBIN BBOJUTCS, TIepelaeTcsl apryMeHTOM MeTory valueOf (),
KOTOPBIN BBI3BIBACTCS U3 TTEPEUNCAeHNS Coin,

noaPOBHOCTHU

Ecnn mMetoay valueOf() nmepedaH apryMeHT, He COOTBETCTBYIOLMIA HA3BAHMIO KOH-
CTaHTbl, METOA reHepupyeT MCKIYeHne knacca IllegalArgumentException. Ecin
apryMeHToM MeToAa SABNSETCS MycTas CCblka, TO FreHepupyeTcs UCKIIOYEHME Kacca
NullPointerException. B nporpamme ucnonb3yetcs 06paboTka UCKIOYEHUI Ha
C/lyyait, ecriv Mosb30oBaTe b BBOAUT HEKOPPEKTHOE 3HAYEeHMe.

Kpome atoro, Mbr 0ToOpaskaeM CIIUCOK ¢ KOHCTAHTaMU 13 TIePeYncIeH st Coins (CCHLIKY
Ha MaCCUB C KOHCTAHTAMH TTOJIyYaeM ¢ TTOMOMIBIO MHCTPYKITNHU Coin.values()), a Takxke
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¢ TIOMOIIIBIO OTIEPATOPA TIMKJIA TIO KOJUTEKITIH 0TOOpaskaeM HAa3BAHUS KOHCTAHT M WX
TTOPSITKOBBINT HOMeEP.

B nepeunciienusix MOKHO OnuchiBaTh MeTobl (Jinctunr 13.13).

Jiucturr 13.13. MeToabl B nepeyncrieHnmn

// NepeyncneHwue:
enum MyColor {
// KOHCTaHThI:
RED, GREEN, BLUE;
// MeTon:
MyColor next(){
if(this==RED) return GREEN;
else if(this==GREEN) return BLUE;
else return RED;

}

// TnaBHbIi Knacc:
class Demo{
public static void main(String[] args){
// TepemeHHaa TuMa nepeyuUcseHus:
MyColor clr=MyColor.RED;
for(int k=0;k<=MyColor.values().length;k++){
System.out.println((k+1)+" — "+clr);
// Bbi30B MeToAa U3 nepemMeHHOW:
clr=clr.next();

PBSYJI]':)TB.T BbITTOJTHEHUA ITPOTrPpaMMbl CJIelIYIOIHHﬁi

Pe3ynbTaTt BbINOJIHEHMA NporpamMMbl (M3 nucTuHra 13.13)

1 - RED
2 — GREEN
3 — BLUE
4 — RED

B aToii mporpamme MblI onuchiBaeM repevncieHe MyColor, B KOTOPOM UMEETCS TPU
KOHCTaHThI — RED, GREEN u BLUE. ITocJie ykazanust KOHCTaHT (B KOHIlE CTABUTCSI TOUKA
C 3aISITON) OMUCBIBAETCS METO, KOTOPBIN Ha3biBaeTcs next (). MeTon Bo3Bpamaet
3HauyeHue Tnta MyColor. B Tese MeTo/1a ¢ TTOMOIIBIO BJIOKEHHBIX YCJIOBHBIX OTlepaTo-
POB oIIpe/ienisieTcst TeKyIee 3HaUYeHre epeEMEHHOM, 13 KOTOPOUl BBI3bIBAETCSI METO/T
(CcChLIKY HA 3Ty TIEPEMEHHYIO MOJIy4aeM € TTIOMOIIbIO KJII0YEBOTO cJioBa this). Metos
next () Bo3BpaImiaeT KOHCTAHTY, CJEAYIONYIO (C yIeTOM IIUKINYECKON TTePEeCTAaHOBKM )
B CITMCKE KOHCTAHT TIePEYNCICHUS 32 3HAUCHUEM MTePEMEHHOM, 13 KOTOPOI BbI3BaH
MeroJ. PaboTa 9T0ro MeToza IIpoBepsIeTcs B IIIaBHOM METOJIe IIPOrPaMMBL.
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CxeMma ¢ OITCaHrEM METOJIOB B IEPEUNCIICHUN MOKET OBITh U 00JIee 3aMbICJI0BaTON, Tak,
METO/l MOJKET ObITh OTIMCAH B TIEPEUNCTEHIN, HO, KPOME 3TOT0, METO/I MOKET TIEPEOTIpe-
JEJIATHCA IJIsI KOHCTAHTHBIX OOBEKTOB (BCEX UM TOJIBKO HEKOTOPHBIX ). B mctunre 13.14
IpeICTaBJIeHA BepCHsl MPEABIAYIIEell MPOorpaMMbl, B KOTOPOH PeaTn30BaH YKa3aHHBIN
TOZIXOI.

JNucturr 13.14. NepeonpepeneHme MeToaa B NepeymcieHnmn

// Nepeydncnenue:
enum MyColor {
RED{
MyColor next(){
return GREEN;
}
s
GREEN{
MyColor next(){
return BLUE;
¥
s
BLUE{
MyColor next(){
return RED;
}
s
// ABCTpaKTHbIi mMeTon:
abstract MyColor next();
}
// TnaBHblA Knacc:
class Demo{
public static void main(String[] args){
MyColor clr=MyColor.RED;
for(int k=0;k<=MyColor.values().length;k++){
System.out.println((k+1)+" — "+clr);
clr=clr.next();

Pesysbrat BbITIOJTHEHNST TPOTPAMMBI — TOYHO TaKOM Ke, KaK M B TIPEBbIYIIEM CIIydae.
Yro kacaercs caMoil TPOrpaMMBbl, TO Tepevyuncserne MyColor MbI OITMCbIBaeM TakK, YTO
MeTo/l next () OMUCHIBAETCS IS KaKIOTO KOHCTAHTHOTO 00bekTa. Koria MeToj1 BbI3bl-
BaeTCS U3 IIEPEMEHHOI TUIIA TIePeYnCIeHU, TO HCIOJIB3YETCS BepCUsl MeTO/1a, KOTOPast
COOTBETCTBYET 3HAYEHUIO IIePEMEHHOM.

noaPOBHOCTHU
Mockonbky Mbl Onucanu MeToa next() ANs KaXAOW U3 KOHCTaHT, TO B CaMOM nepe-
yucneHnn MeTos 06bsIBNEH Kak abCTpaKTHbIA. 3TO He 06s3aTenbHO, HO Aaxe ecnn bbl
Mbl OMMCanu MeTOA, OH Bbl (hakTUYeCckn BCe paBHO He MCnonb3oBancs. YTo kacaetcs
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KOHCTaHT, TO Te U3 HUX, /151 KOTOPbIX OMMcaHa NepcoHasibHas Bepcust MeToaa next (),
6yayT ccbinatbCs Ha 06bEKTbl K1ACCOB, KOTOPble SBMSKOTCS MOAKIAaccaMu AaHHOMO
nepeuncreHus. Ecnm ans KOHCTaHTbl NepCoHasbHY0 BEPCUMIO METOAa He onucath, TO
Takasi KOHCTaHTa ByZeT ccblnaTbCsl Ha 0ObEKT Kacca nepeuncneHust. Ho Ha npakTuke
[laHHOe 06CToATENBCTBO 0CO60 6OBLLIONO 3HAYEHUSI HE UMEET.

Kpome MeTO0B, B IIEPEYNCIEHUAX MOTYT ONUCHIBATHCS 110l U KOHCTPYKTOPhL. He-
CJIOKHBII IIPUMED ¢ MJLIIOCTPALMEN TOro, KaK 9TO MOXKeT BBIIJISAETh, IIPeACTaBJIeH
B iucrunre 13.15.

JinctuHr 13.15. KOHCTPYKTOp M nose B NepevyncsieHnmn

// NepeyncneHwue:
enum MyColor {
// KOHCTaHThI:
RED(100),GREEN(200),BLUE(300);
// 3akpblToe none:
private int code;
// KoHcTpykTop:
MyColor(int n){
code=n;
}
// MeTon:
int getCode(){
return code;
}
}

// TnaBHbIl Knacc:
class Demo{
public static void main(String[] args){
// TepemeHHasa Tuna nepeyncieHua:
MyColor clr;
// Nepebop 3HaYeHwii:
for(int k=0;k<MyColor.values().length;k++){
clr=MyColor.values()[k];
System.out.println(
"["+clr.ordinal()+"] "+clr.name()+":
clr.getCode()

+

)5

PeSy.TII)TaT BbIIIOJIHEHUA ITPOTrPaAMMbl TaKOB!:

Pe3ynbTaTt BbINO/SIHEHMA NporpamMMbl (M3 nucTuira 13.15)
[@] RED: 100

[1] GREEN: 200

[2] BLUE: 300
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Terepb B OMUCAHUY [TEPEUMCITIEHISI MBI 00BSIBJISIEM 3aKPBITOE IEJIOUUCIEHHOE T0JIe code
1 MeToj1 getCode (), KOTOPBIN B KauecTBe pe3yJibTaTa BO3BpalllaeT 3HaUeHue M0JIsT code.
Eie B mepeuncienny onrcal KOHCTPYKTOP € MEJIOYMCIEHHBIM aDTYMEHTOM. APryMeHT
KOHCTPYKTOPA OTIpejiesisieT 3HaueHne 1oJist code. Bee KOHCTaHTBI yKa3aHbI € 11eJI0YNCTIeH-
HBIM 3HAUEHUEM B KPYTJIBIX CKOOKaX. ITO 3HAYEHHE, KOTOPOE MEPEIAETCS KOHCTPYKTOPY
IPU cO3MaHNN 00BEKTA, HA KOTOPBIN CCHLIAETCST COOTBETCTRBYIONIAs KOHCTaHTa. [103TO0-
MY, HaIIpuMep, y 00beKTa, Ha KOTOPBIU CChLIAETCST KOHCTaHTa RED, 3HAYEHHUE TIOJIsI code
pasHo 100. /{1 06beKTa, Ha KOTOPbIH cChllaeTcst KOHCTaHTa GREEN, 3HaueHwe MoJ1s1 code
paBHO 200. A J17151 00beKTa, Ha KOTOPBIN cChITaeTcss KOHCTaHTa BLUE, 3HaUeHUeE TT0JId code
PpaBHO 300. Y3HaTh 3HAaUEHUE IO MOKHO C TIOMOIIBIO METO/IA getCode(), uTo, cobOCTBeH-
HO, U JIEJIAeTCS B TJITAaBHOM METO/I€ ITPOrPaMMBI.

Pe3roMe

Hy nonumaere, g 3a kepupom morieu,
a TYT TaKHe MPUKJIIOYEHMUS.

us k/¢p «locmost us 6yoywezo»

O [lns 3ammcn aHHBIX B (aiin w0 YTeHUst TaHHBIX U3 (haiiaa UCImoab3yioT HaliToBbIe
U CUMBOJIbHbBIE I0TOKM BBO/Ia,/BbIBOJIA.

O DbaiiToBble TIOTOKM BBOJIa/BbIBOjIa MOXKHO CO3/1aBaTh Ha OCHOBE KJIACCOB
FileInputStream (ailsioBbIil TOTOK BBOJA) U FileOutputStream (daitnoBbiii mo-
TOK BBIBOJIA). CHUMBOJIbHBIE IIOTOKU CO3JAIOTCSI Ha OCHOBE KJjlaccoB FileReader
(daiinoserit oTok BBO/Ia) M FileWriter (aitynoBeiil moToK BhiBoga). Ha ocHoBe
COOTBETCTBYIOIIEr0 KJIACCA CO3AeTCsI OOBEKT, KOTOPBIN OTOKIECTBIISAETCS C II0TO-
KOM BBOJa 11u BeiBoAa. [Ipu cozmannu o0beKTa IOTOKA apryMEHTOM KOHCTPYKTOpa
KJIacca nepejaeTcs moJiHoe umMs (haiiyia, ¢ KOTOPhIM CBSI3aH IMTOTOK.

QO VY 00bEKTOB IOTOKOB €CTh METOAbI read() 1 write(), ¢ HOMOIIBIO KOTOPBIX JAHHbIE
yuTaloTcs u3 (aiisa u 3anucbiBaroTes B (paiii. J{yist 3aKphITHS TOTOKOB UCTIOIb3YIOT
MeToJ close().

O DBydepusupoBantbie MOTOKHU MO3BOJISTIOT BBITIOIHITH OMEPAIIUH C UCIOIH30BAHUEM
crierabHoro Oydepa oOMeHa. ByheprusnpoBaHHbBII TOTOK CO3/Ia€TCsT HA OCHOBE
CHMBOJIBHOTO.

O Ilpu 3armycke mporpaMmbl €l MOKHO IIepeiaBaTh apaMmeTpbl (apryMeHTbI KOMaH/I-
HOI1 cTpokm). B 1mporpamMmy Takue napameTpsl Mepe/laloTcs B TEKCTOBOM BHUJIE KaK
3JIEMEHTBI MACCHUBA, YKa3aHHOTO apPTyMEHTOM TJIABHOTO METO/A IIPOTPAMMBI.

O B Java cymiecTByeT BO3MOXKHOCTH CO3IaBaTh METO/BI C MPOM3BOJBHBIM KOJIIUeE-
CTBOM OJHOTHITHBIX apryMeHTOB. Habop Takux apryMeHTOB OIUCHIBAETCS KaK OJH



496 naBsa 13. HeMHOro o pasHoM

apryMeHT, a MocJie uieHTu(UKaTopa TUIa yKasbsaercst MEorotoune. O6pabarbiBa-
eTCsT IAHHBIN apryMeHT Kak MaccuB. Eciii y MeTo/1a ecTh U OOBIYHBIE APTYMEHTBI, TO
OHU CJIEIYIOT 10 apTyMeHTa, 0003HAYAIIET0 HAbOp 3HaueHU. MeTO/bl ¢ MPOu3-
BOJIbHBIM KOJINYECTBOM apryMEHTOB MOKHO ITepPerpysKathb.

O Omeparop UK MO KOJIIEKITMN MO3BOJISET epebUpaTh HEMOCPEACTBEHHO DIeMEH-
TBI MACCHBA, He 00paIasich K MHEKCAM 3JIEeMEHTOB. B omucanun Metoja 1mo KoJi-
JIEKITUY B KPYTJIBIX CKOOKAX MOCJIE KITIOYEBOTO CJI0BA for 00BABIISIETCS TIepeMeHHasT
U uepes IBOETOUNE YKA3bIBAETCSI MACCHB (f1asiee B (UTYPHBIX CKOOKAX YKA3bIBAIOTCST
KOMaH;IbI, BHITIOJHsIEMbIE OTIEPaTOPOM TiHKJIa). B mporiecce paboTsl omepaTopa 1uk-
Jia iepeMeHHas oo4epeHo IIPUHUMAET 3HaYeHUE 2JIEMEHTOB YKa3aHHOTO MacCUBA.

O Pexypcus mopazyMeBaeT CUTYAINIo, KOT/Ia METO/T TPSIMO I KOCBEHHO BBI3BIBAET
caM cebst. Pekypenst MOJKET MCTIOTb30BATHLCS KaK CO CTATHYECKUMM, TaK U ¢ HECTa-
TUYECKUMU METOJIAM.

QO CymecTByeT creluaIbHBI TUI JAaHHBIX, KOTOPBIN HA3bIBACTCA ME€PEUNCTCHUEM.
[Iepemennasi, oTHOCSIIAsICA K [TePEUUCIEHNIO, MOKET IPUHUMATh B KayecTBe 3Ha-
YeHUsI TOJIbKO OJIHY U3 KOHCTAHT, YKa3aHHBIX B OMMCAHUM [TePeUnCIeHNS.

QO B naubtomee IIPOCTOM CJiydae MepedncaeHEe OIMNChIBACTCA TaK: YKa3bIBA€TCA KJIIO-
Y€eBOE CJIOBO enum, Ha3BaHHWE II€EPEYNCJICHUA U B (bI/II‘ypHI)IX CKOOKaX CITMCOK KOH-
CTaHT, KOTOPbIE BXO/IAT B IEPEUYNCJICHUE. Kp0Me 9TOrO, B I€PEYNCJICHNN MOTYT OIIHN-
CbhIBATbHCS METO/IbI, TTOJISI I KOHCTPYKTOPDI.



3aknoyeHume
UTOorn n nepcneKkTuBbl

— WHTypHCT XOPOIIO TOBOPHT.

— A 9TO OH TOBOPUT, KOHKPETHO UTO?

us x/¢ «Mean Bacurvesuu mensiem npogheccuios

WTak, MBI paccMOTpeJIn BCe OCHOBHBIE MEXaHNU3MBI 11 TIPUEMBI, UCITOJIb3yeMbIe TIPH MTPO-
rPaMMUPOBAHUU Ha Java. ITOTO JOJLKHO OBITh IOCTATOYHO JIJIST HATTMCAHUS COOCTBEHHBIX
nporpaMm. BMecte ¢ TeM Kask/ast pacCMOTPeHHast HaM¥ TeMa MOTJIa Obl CTaTh TPEIMETOM
obeyskaeHnst A7Tst OTAeIbHON KHuTH. [Tpu moabope MaTepraia BCeraa HaXOAUTITbC MEKLY
Crmwioit u Xapuboit: ¢ 0/{HO# CTOPOHBI, HEOOXOAUMO OTPAHUYUBATHCS PA3yMHBIMU
o6beMaMut TEKCTa, ¢ IPYTOH — HTOT TEKCT A0JIKeH ObiTh mHMOpMaTUBHBIM. Bosee Toro,
JKU3HDb BOKPYT HAC MEHSIeTCs], a BMECTe ¢ Hell MeHsTIoTcs 1 TexHostornu. [locaennee otHo-
cuted 1 K Java. [Iporiece MoziepHU3aIy S3bIKa TPOTPAaMMUPOBaHM (1 Java-TeXHOJIOT N
B I[€JIOM ) HEIIPEPDIBEH, U ¢ HUM CJIeyeT uaTh B Hory. OTcioia — HeoOOXOAUMOCTD B YHU-
BEpCATN3AINHY MTOIXO/I0B, UCTIOJIB3YEMbIX TP U3yueHnH Java. Cornacurech, 9T 3a/1a4n
CJIOKHO PelaTh oHOBpeMenHo. KoHIen s, ucroib3oBantas B KHUTe, GasupyeTcs Ha
TOM, UTO JIYUIIUN YIUTENb — 3TO TPAKTUKA. [Ipe/icTaBIeHHbIe TPUMEPBI JI0JIKHBI ObLIN
MTPOMJITTIOCTPUPOBATH KOHIIEIIINIO U TPUHITUIIBI TPUMeHeHUsI Java-TexHoioruil. [maBHas
11eJTb, KOTOPYIO MBI MBITAJINCH JOCTUTHYTh, — 3aJI0KUTh OCHOBBI B TIOHUMAHUU TIPUH-
UIoB (GYHKIMOHUPOBaHMs si3biKa. CO3/1aTh 3a/1€], KOTOPbIiT TO3BOJIMI OBl YUTATEIIO
CaMOCTOSITETbHO OCBAUBATH 1 Pa30MPATD TTOIXOIbI K CO3[AHUIO CJIOKHDBIX TPOTPAMMHBIX
MPOAYKTOB. J[PyTHMU CIOBaMU, IPHOPUTETOM SIBJISIETCS BBIPAOOTKA OTIPEIETIEHHBIX AJIT0-
PUTMOB, KOTOPbIE MOTJIN OBl 2(h(HEKTUBHO TPUMEHSTHCS Ha IPaKTHKe. Biraro HarmosHuTh
ATH aJITOPUTMBI (haKTHUECKOI mHPOPMATUBHON 6230l 0cOOOTO TPyAa HE COCTABJISIET.
HacKoJIbKO 3TO yIaI0Ch — CYANTH, KOHEYHO, YUTATEN0. B JIT0O0M Cilydae XOUeTcst 1mo-
JKeJIATh MY YCIIEXOB U BBIPA3UTDh OJIAar0JIapDHOCTH 32 UHTEPEC K KHHUTE.



NMpunoxxeHue
NMporpaMMHoe obecneuyeHune

Het nener. VI nenpru, u 1OKyMeHTBI, U BaJIIO-
Ta — BCE OCTAJIOCh Y 9KCKYPCOBO/IA.

us k/¢p «Kun-0sa-osa»

3/1ech MIPUBOJIATCS KPATKast CIIPaBKa M0 He0OXOAUMOMY JIJIst TPOTPAMMUPOBAHUS B Java
ITO. MbI ocTaHOBUMCSI Ha JIBYX BOIIPOCAX:

O Kaxoe I1O HE00X0AUMO YCTAHOBUTH HA KOMIIBIOTEP?
O Kak ero ucmosb3oBaTh?

Heob6xoaumo ycranosuth cucremy JDK (cokparuenie ot Java Development Kit), a Takke
HMHTETPUPOBAHHYIO Cpelly pa3paboTku. B kauecTBe MOCIETHEN TPe/TaraeTcst HCIOJIb30-
BaTh cpeity paspaborku Intelli] IDEA.

HA 3AMETKY

XoTs panee onucbiBaOTCs (OYEHb KPaTKo) MeToabl paboThl co cpeaort Intelli] IDEA,

x B C/ly4ae 1Cronb30BaHWs Apyroi cpesbl pa3paboTku Bce onepaumy 06bIYHO BbINOMHSI-
t0TCS CXOXMM 06pa3oM. Pasnnumns cBoaaTCs K BHELIHEMY BUAY OKHA cpeabl pa3paboTku
N K MHOMY Criocoby pa3MelleHnst KOMaHA B MEHIO.

3arpy3ska nporpaMMHoOro obecneueHus

— Actponastel! Kotopas Tyt mama?
— Tam prkaBas raiika, poHOT.

— ¥ Bac Bce TYT pkaBoe.

— A aTa camas pxaBas.

us k/¢p «Kun-0sa-osa»

[ ycranosku cuctemsl J DK niepeiinure Ha caitT www.oracle.com 1 HaiijuTe TaMm CTpa-
nuity 3arpy3ku 11O. Ectb Heckosbko miardopm Java. Hac unrepecyer cranjaprhas
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wiatdopma Java SE (cokparuenwe ot Java Standard Edition). Ha puc. I1.1 okno 6paysepa
OTKPBITO Ha CTpaHUIEe WWw.oracle.com.

E Oracle | Integrated Cloud Applic: X +

€ - C {t @& https//www.oraclecom/indexhtml *r &

- = ae s o]

|

AUTONDMOUS
4 DATABASE

< (o)

Autonomous Database: Fully Automated, Ever-Vigilant

Time to create rather than administrate. Sit back, relax, and let Oracle do the driving with the world's first autonomous
database.

Puc. N.1. OkHo 6pay3epa OTKPbITO Ha CTpaHMLUe www.oracle.com

Kak MosxeT BbITJIAI€Th CTaHUIA [ 3arpy3ku cucteMbl J DK, mokasano na puc. I1.2.

BriGepuTe ycTaHOBOUHBIE (haiijibl B COOTBETCTBUU C THIIOM M Pa3PAAHOCTHIO OIIE€Palii-
OHHOII CUCTEMBL.

HA 3AMETKY

HaumHas ¢ Bepcun Java 9, BbINOMHSAETCS noadep)Kka TobKo 64-pa3psiaHbIX CUCTEM.
MpvMepbl, NpeacTaBeHHbIe B KHUMe, PaCCHUTaHbI Ha UCMOIb30BaHME BEPCUN HE HIKE
Java 8.

WmeiiTe B BUY, 4TO BpeMsi OT BpEMEHU IIyTh, C KOTOPOTO BBITIOTHSIETCS 3arpy3Ka ycTa-
HOBOYHBIX (DAIJIOB, MEHSIETCSI.

OG6HOBIIEHUS IS UCTIOTHUTEBHON CPejibl MOJKHO 3arpysKaTh Ha caiiTe www.java.com.
OxkHo Opay3epa, OTKPbITOE HA YKa3aHHOU CTpaHuIle, MOKa3aHo Ha puc. 1.3
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=@ 2
E Java SE - Downloads | Oracle Te: X +

€ > C ¥ @ nhttps//www.oracle.com/technetwork/java/javase/downloadsfindexhtml &

ORACLE" seacnQ  signin a

Oracle Technology Network /[ Java [ Java SE [ Downloads

[ase || [oveniew | oowntosds | oocumeniaon | communty | Technoges [ Tanes |

Java EE
Javs ME Java SE Downloads
Java SE Subscription
Java Embedded
Java Card

Java TV

Community

e Mogazine

Java Platform (JOK) 12

Llava

Java Platform, Standard Edition

—_— e

Java SE12
Java SE 12 is the latest release for the Java SE Platiorm
Learn more »

«_Instaliatinn Instnictions Oracle. ™
g o vl snees =
Pwmc. N.2. OkHo Ans 3arpy3ku cuctembl JDK
— o|E)] 2|
|| java.com: lava m oo X+
& = C (d @& OraceCorporation [US] | httpsy/fwww. java.com/ru/ r &

Jarpyawms  Cnpaeka

JAVA U Bbl,
SAIPYSUTE CEIMOOHA

SarpyanTh Java GECMNaTHO

» Yo Takoe Java? = M N HA MO oe nfecneuweHne Java? » Tpefyetca

O Java (CaiT Ha aHrMMiCKoM A3bike)

- o
@)Alice )
Greenfoot
gojova Jova + Alice Jave Java

Puc. M.3. OkHo 6pay3epa OTKPbLITO Ha CTpaHULEe Www.java.com
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JetBrains: Developer Tools for Pro X +

& = C {y & https//wwwjetbrains.com r &

Tools Languages Solutions Support

IDES MET & VISUAL STUDIO TEAM
AppCode ReSharper Tear
CLion Rider Ups:

Find a tool for Datalore ReSharper C++ You’

ou .

y DataGrip dotCover Hub

Whichever GolLand dotMemory

technologies you .

Lo there's o ) intenis iDEA dotPeek

JetBrains tool to PhpStorm \{b dotTrace

match PyCharm

_findatanl R - 17 P i

Puc. MN.4. OkHo 6pay3epa OTKPLITO Ha CTpaHuLe www.jetbrains.com

o= %
Intellil IDEA: The Java IDEfor Pre X +
& = C Y & https//wwwjetbrains.com/idea/?fromMenu r &
IntelliJ IDEA What's New  Features Learn Buy (D

DOWNLOAD © TrAkeaTOUR

)

[ |

Puc. NN.5. Mpouecc Bbibopa 3arpy304HbIX daiinos cpeabl Intelli] IDEA
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[Tocse 3arpy3ku ycTaHOBOUHBIX (DailIOB BBITIOJIHUTE yCTAaHOBKY cucteMbl JDK.

Ha cnemyroriiem ararie 3arpysure ycTaHOBOUYHBIE (hailyibl M YCTAHOBUTE NHTETPUPOBAHHYIO
cpeny paspaborku. Ha MOMEHT HalMCaHUsl KHUTH CAMOH TIOTIYJISTPHOM SIBJISIETCS Cpefia
Intelli] IDEA. ViMeHHO B 9T0ii cpeie KOMIIMIMPOBAIICH KOABI U3 KHUTU. 3arpy3uTh
daiizbr gaa yeranosku cpegsl Intelli] IDEA Mmoo Ha caiite www.jetbrains.com. OkHO
Gpaysepa, OTKPBITOE Ha 9TOi CTPaHUIIE, MOKa3aHo Ha puc. I1.4.

371ech COEPIKATCST CCBUTKM HA YCTAHOBOUHBIE (DATTBI pa3HbIxX cpes paspaboTki. [Tporece
BbIOOPa 3arpy30uHbIX (aitios s cpensb Intelli] IDEA mokasan Ha puc. I1.5.

YeTaHoBKy cpeibl pazpaboTKy Pa3yMHO BBITIOIHSTH MOCJe yeTaHoBKU cucTembl JDK.

Ucnonb3oBaHue cpeasbl IntelliJ IDEA

51 He GesneiicTBoBaJL. S cpasy Ha Kalllly HasKall.
Ckpuriad cBUJIETEb.

u3 k/¢p «Kun-0sa-osa»

Oxkno cpeapr paszpaborkn Intelli] IDEA (¢ OTKPBITBIM B HEM IPOEKTOM) MOKa3aHO Ha
puc. I1.6.

B HelloWorld [D:AExamples\HelloWorld] - ..\src\HelloWorld.java [HelloWorld] - Intelli) IDEA [efa]E=

File Edit View Navigate Code Analyze Refactor Build Run JTools VC3 Window Help

1% HelloWorld ) 7 src ) € HelloWorld ) 15 HelloWorld v| bo¥e oo B (el

[ Project ~ © & | %~ |- | © HelloWorld java [

v [ HelloWorld D:\Examples\HelloWorld 1 b class HelloWorld{ v
> [l.idea b public static void main(String([] args) ﬂ
s BEout v Syatem.out.println("Hello World!");

}

v Lsre
il HelloWorld.iml
> Illli External Libraries
> [ Scratches and Consoles

R SR

HelloWerld * main{)
Run: [ HelloWorld - L
., "C:\Program Files\Java\jdkl.8.0 60\bin\java"
Hello World!
Es Process finished with exit code 0

» »

LI Compilation completed successfully in 265 82ms (2 minutes ago) 339 CRLF: UTF8: a & Q

Puc. N.6. OkHo cpeabl paspaboTtkm Intelli] IDEA
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s shderTuBnoit paGoThL CO cpefoil pa3paboTKu HEOOXOAUMO KaK MUHIMYM YMETh
BBITIOJTHSITH HECKOJIBKO OA30BBIX JIEUCTBUIA, CPEJI KOTOPBHIX:

CO3/1aHne HOBOTO TIPOEKTa;
KOMIIIJINPOBAHNE 1 3aITyCK MTPOEKTY;
3aKpBITHE ITPOEKTA;

OTKPBITHE YK€ CYIIECTBYIOIIETO IIPOEKTA;

©C 00 0O

BBITTOJTHEHNE MUHUMAJIbHBIX HACTPOEK N onepauﬂﬁ, CBA3aHHDBIX C IIPOEKTOM.

Haunem ¢ co3manmsg HOBOTO ITpoeKTa. 371eCh BO3MOKHBI /[Ba BapraHTa. Bo-TiepBbIX, ecin
B OKHE CPeJIbl Pa3pabOTKHU yKe OTKPBIT KAKOI-TO MTPOEKT, TO MOKHO BOCIOJIb30BATHCS
KoMaH/10# Project n3 nmogamento New, pazmerennoro B Menio File (puc. I1.7).

HelloWorld [D:\Examples\HelloWorld] - ..\src\HelloWorld.java [HelloWorld] - Intelli) IDEA
Edit View Navigate Code Analyze Refactor Build Run JTools VC3 Window Help
New 3 Project...

Project from Existing Sources...
Project from Version Control >

& Qpen...
Open Recent b

Close Project Module... args) {

Puc. N.7. Co3gaHne HOBOro NpoeKTa C NOMOLLbIO KOMaHAbl Project
13 noameHto New MeHto File

B pesyssraTe oTKpbhIBaeTCSI OKHO co3/1aHus HOBOTo 1poekta New Project (puc. 11.8).

B sTOM OKHe BBIGUpAETCs THUII IPOEKTA U MPH HEOOXOAMMOCTH THIT UCIIOIb3yeMOil
cuctemsr JDK. Ee MoskHO BBIGPATH € TTOMOTIHIO KHOTIKI New. OTKpOeTCsT THaIoroBoe
okHo (puc. I1.9).

B miporiecce co3manusi HOBOTO MIPOEKTA B OJIHOM 3 OKOH BBe/IUTE Ha3BaHUeE IIPOEKTa
u MecTo ero coxpanenus (puc. [1.10).

Ecjii Ha MOMEHT cO3/[aH1sT HOBOTO IIPOEKTA B OKHE CPeibl pa3pabOTKK HUKAKOI TPOEKT
He OTKPBIT, TO OKHO CPe/Ibl paspaboTKi OyAeT BBIJISIIETh Tak, Kak IokasaHo Ha puc. T1.11.

B craproBom okHe cpeibl paspaboTku Beibepure komanay Create New Project
(puc. 11.11). lasnee nmelicTByiiTe Tak, KaKk OMMCAHO BbIlle. Eciu BB co3amm mycToi
MPOEKT, TO B ATOT IIPOEKT CJIEAYET 100aBUTD (aiis, B KOTOPBIN OyAeT BHOCUTHCA KOJI.
JlJist 3TOTO B CTPYKTYpE MPOEKTA B OKHE CPe/Ibl pa3paboTKU HAlMTe TAIKy SIC U J10-
GaBbTe B Hee HOBBIN (hailr. [/ 5TOro BBIAEINTE MAIKY, HAKMUTE IPABYIO KHOIIKY
MBIIIN U B KOHTEKCTHOM MEHIO BhIGEpUTE MOAMEHIO NEW, a B 3TOM MTOJIMEHO — KOMAHJLY
Java Class (puc. [1.12).
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i _ So—
_ Praject SDK: IEI.S (java version "1,8,0_60") v | ] New... S

g Java FX

u . Additional Libraries and Erameworks:

W Android ®

(%" Intelli) Platform Plugin o ¥
O K Kotlin/IvM

/M Maven [ Kotlin/IS

(& Gradle

@ Groovy

) Griffon

[ Kotlin

I3 Empty Project
Uselibrary: | [No library selected] vl Create..
Error: library is not spacified

Previous | Next || Cancel || Help

Puc. MN.8. OkHo co3gaHmsa Hosoro npoekta New Project

AEDRER RX| O @Y Hide path

I C:\Program Files\Java\jdk-10 I i}

v Willava
> Dujdkl.7.0.45 g |

> [ujdk1.8.0.60
> Mojre-10

> Dajre1.8.0 201 |
> [Djre? |
[ JetBrains

[ Kroll Ontrack

[ Leksah

[ Lenovo

[ LSoft Technologies

Drag and drop a file into the space above to quicky locate itin the ree.

:o IOKl[Chnndli

A

Puc. N1.9. Buibop ncnonblyemoii cuctemsl JIDK
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Project name: l_HdroWorld

Project location: | D:\Examples\HelloWorld

Shift+Enter
N,

* More Settings -

I Previous [l

Finsh || Cancel ||

Listing12_08
D:\Books\B paGotelJa..,
Listing12_07
D:\Books\B paBoreiJa...

Puc. .10. OnpegeneHne Ha3eaHWs NpoeKTa

lesichl2\Listingl2 08

leshehl 2 Listingl 2 07

Listing12_06
D:\Books\B paboreia...

Listingl2 05
D:\Books\B paboreiJa...
Listingl2 04
D:\Books\B paBoreJa..,

Listing12_03
D:\Books\B patoreiJa..,
Listingl2 02
D:\Books\B paGoteiJa...
Listingl2 01
D:\Books\B paGotelJa...

Listingl0_11
D:\Books\B paGoreiJa..,

Listing10_10

leshehl2\Listing12_06

lesichl 2 Listingl2 05

lesh\chl12\Listingl2 04

les\ch12\Listingl2_03

lesichl2iListingl2 02

lesh\chl2\Listingl2 01

les\ch10\Listingl0_11

IntelliJ IDEA

Version 2018.1

JE Creste New Proje
1 Import Project
5 Open

& Check out from Version Control +

## Configure ~ Get Help ~

Puc. M.11. CrapToBoe OKHO cpeabl pa3paboTkn 63 OTKpbITOro TeKyLLero npoekTa
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File Edit View Mavigate Code Analyze Refactor Build Run Tools VCS Window Help
%, HelloWorld 1 src )

[ Project ~ O & | w1
v [z HelloWorld D:\Examples\HelleWorld

> [iidea
[~

] HelloWorld

i b ¢ Java Class n
> Il Exte| 06 Cut Ctrlsx | L Kotlin File/Class 3
> [P Sera] I Copy Ctrivc | # File
Capy Path CtrleShifteC | Hb Scratch File Ctrl+Alt+Shift+Insert
Copy Reference Ctrl+Alts ShiftsC | =9 Package
I Paste Culey | FXMLFile

Puc. MN.12. Jo6aBneHne daina B NpoekT

OTKpoeTcs OKHO, T7ie cielyeT yka3aTh Ha3BaHue (aitra (puc. I1.13).

Name: [HelloWorld | 14

Kind: |@Clm VI

Puc. M.13. OnpeaeneHve HasBaHUs 406aBNSIEMOro B NPOeKT aiina

ITocuie Toro xkak (1)8.1';1]1 CO3/1aH, B HEIr0O MOKHO BBO/IUTD KO/, KOTOprfI 3aTE€EM KOMITNJINPYET-
CsA 1 BBITIOJTHAETCA. II.TIH HepBOfI KOMITUJIATIMH U 3aITyCKa ITPOEKTAa MOKHO BOCITIOJIb30BATb-
Cs1 KOHTEKCTHBIM MEHIO JIJIS TJIAaBHOTO METO/la ITPOTPpaMMBbI, KaK ITOKa3aHO Ha pHUC. I1.14.

@ HelloWorldjava |

» class HelloWorld{

Ctil+Shift=F10

#¥ Debug 'HelloWorld.main()' *
Eﬁ Run 'HelloWerld.main()' with Coverage

1

2 rorl 5 i
3 Run 'HelloWorld.main()'
4

5

3

Puc. MN.14. 3anyck npoekTa C NOMOLLbIO KOHTEKCTHOMO MEHIO I1aBHOr0 MeTofa Nporpammbl

Takke MOXKHO BOCIIOJIb30BAaThCsI KOMaH/[0i Run u3 mento Run (puc. 11.15).

Mo’kHO BOCTIOJIB30BaThCS KOMaH/IOI Run M3 KOHTEKCTHOTO MeHIO ¢aiira ¢ Ko1oM
(puc. 11.16).

Ha manesnm nHCTPYMEHTOB €CTh ClelaibHasg KHOIIKA ¢ 3eJIeHoi cTpenkoit (puc. 11.17),
HajkaTue KOTOPOil (ec/iu OHa IOCTYIHA) TIPUBOIUT K 3AITYCKY KOJA.
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HelloWerld [D:Al

World] - ..\src\HelloWorld.java [HelloWor +elli] 1D

EA

Eile Edit View Navigate Code Analyze Refactor Build Ji{IT Tools VCS Window Help
12 HelloWorld ) 14 src ) (€ HelloWorld ) Run 'HelloWorld" Shift=F10
m Project v € == | %~ I+ | © HelloWorldjava $itc Debug 'HelloWorld' : Shift+F9
% Run 'HelloWorld' with Coverage
~ [ HelloWorld D:\Examples\H| 1 P class HelloWorl g% :
> Bm.ides 2 [ ic stati|”" Profile 'HelloWorld
> Mout 3V System.ou P Run.. Alt+Shift+F10
v Bsrc 4 o} i Debug... Alt+Shift+F9
€ HelloWorld : } @ Profile...
iy HelloWorld.iml "y Attach to Local Process...
> |llli External Libraries # Edit Configurations...
» [P Scratches and G #] Import Test Results >

Pwuc. M.15. 3anyck npoekTa C NMOMOLLbIO KOMaHAbl Run 13 0fHOMMEHHOro MeHIo

File Edit View MNavigate Code Analyze Refactor Build
172 HelloWorld ) 1 sre ) € HelloWorld )

P Run "HelloWarld'
#E Debug 'HelloWorld'

Shift+F10
Shift+F9

0 © * | % 15, profile HelloWorld:
~ [ HelloWorld D:\Examples\HelloWaorld m
> 1 idea i Debug... Alt+Shift+F
> -_uut 2 Profile..
v e %Mﬂcthuul Process...
p .Hdlom # Edit Configurations...
i HelloWorld.iml [ ,
> lllli External Libraries PO
> [ Scratches and Consoles ’E :OP.. R Ctrl+F2

@ Run ‘HelleWorld® with Coverage

Puc. N.16. 3anyck npunoXXeHns C MOMOLLbIO KOMaHAbl Run 13 KOHTEKCTHOrO MeHI0

1% HelloWorld ) 14 src ) (€ HelloWorld )

daina ¢ koaom

File Edit View Navigate Code Analyze Refactor Build Run Tools VCS Window Help

# [ Hellowortd ~| | R[NiE %2 o W

[ Project ~ @ | #- 1=

© HelloWorld java [ Run "Helloworld (shift+ F10)

v I HelloWorld D:\Exarmplesi\H
» [ idea
» Mout
v [isre
g HelloWorld.iml
> lllli External Libraries
» [ Scratches and Consoles

» class HelloWorld(
| e public static void main(String[] args){
v System.out.println("Hello World!"):

i
2
3
4 =)
5
g

Puc. IN.17. 3anyck npuioXeHus HaXkaTUeM KHOMKW Ha MaHeNn MHCTPYMEHTOB
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Pe3yIbraT BBITOIHEHUS IPOrPAMMbI OTOOPaXKaeTcs B 00IaCTH BBIBOA B HIKHEl 4acTh
pabouero okHa cpeabl paspaborku (puc. I1.18).

B Project ~ @ = | #%- |- | © Helloworldjava
v [ HelloWorld D:\Examples\HelloWorld 1 P class HelloWorld({
» M.idea z b public static void main(String[] args){
> BEout 3 Vv System.out.println("Hello World!");
v [sre f ) }
R S G
L HelloWorld.iml
> il External Libraries
> [ Scratches and Consoles
HelleWorld » main()

Run: 1 HelloWorld

e "C:\Program Files\Java\jdkl.8.0_ 60\bin\java" ...
Hello World!

]

I 3 Process finished with exit code 0

Puc. N1.18. Pe3ynbTat BbINOIHEHWS NporpaMmbl oTobpaxkaeTcs B 061acTv BbiIBOAA

HA 3AMETKY
x CneBa OT pe3ynbTaTa BbINO/IHEHUS NPOrpamMMbl B 06/1aCTV BbIBOAA €CTb KHOMKa C 3e-

JIEHOWN CTPENKON, HAaXXaTne KOTOPOW TakXKe NMPUBOAMUT K 3amyCcKy NporpaMMbi.

Ecav ipu 3amycke porpaMMbl HY>KHO YKa3aTh MapameTpbl (apryMeHTBl) KOMaH/IHOM
CTPOKH, TO HEOOXOMMO CJIeJIaTh IOTOJHUTEIbHbIE HACTPOIKK. B MeHIo Run BbiOepuTe
komanzy Edit Configurations (puc. I1.19).

\HelloWorl

Refactor Build || Tools VCS Window Help
P> Run 'HelloWorld' Shift+F10
O | - I #& Debug 'HelloWorld' Shift+F9

B‘% Run ‘HelloWorld® with Coyerage

€71 Profile 'HelloWorld'

P> Run... Alt+Shift+F10
ik Debug.. Alt+Shift+ F9
4 Profile...

"% Attach to Local Process...

[+ Edit Configurations... »

&l Import Test Results >
M stop Ctri+F2
[5T Show Runnina List

Puc. I.19. Bbibop komaHabl Edit Configurations 13 meHto Run

Ortxkpoercs okuo Run/Debug Configurations (puc. 11.20).
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+ — M EH P+ 4+ » Neme |H=IIuWolld | [ Share [] Single instance only
v lﬁlﬂllpﬁcatlon !C"'ﬁ' oo ICodel"‘ - lEI
' HelleWerld

> 9P Defaults Main glass: I HelloWaorld | Izl
VM options: I "
Program arguments: " "
Working directory: [ DAExamples\Helloworld V=]
Use cl of madule: | g HelloWorld |

[ Include dependencies with "Provided” scope

IRE: [ Default (18 - SDK of HelloWorld' module) V=]
Shorten c d line: | user-local default: none - java [opticns] classname [args) V|

[ Enable capturing form snapshots

~ Before launch: Build, Activate tool wind
+ -2 1 3
[$3 Build ]

[] Show this page [7] Activate tool window

° [_vely

Puc. 1.20. OkHo Run/Debug Configurations ¢ nonem Program arguments ans BBoga
napameTpoB KOMaHAHON CTPOKM

B nosie Program arguments BBO/isITCS TTapaMeTPbl KOMaH/IHOH CTPOKH.

noaAPOBHOCTH

MapaMeTpbl KOMaHAHOW CTPOKM MEepeaaloTcsl B rMaBHbIi METOA NporpamMMbl B BUAE
TEKCTOBOIrO0 MaccmBa, KOTOPbIN OMMUCHIBAETCA KaK apryMeHT r1aBHOro MeToja.

B HEKOTOPBIX CITyUasix HeOOXOANMO B SIBHOM BHU/IE 33/1aTh KOAUPOBKY CUMBOJIOB, KOTOPAS
HCTIONB3YETCS B cpefie pa3paboTKi. B aToM cirydae, HAlprMep, MOKHO BOCTIOTB30BATHCST
CTEeTMABHOM MUKTOTPAMMON B TPaBOM HWKHEM YTty okHa (puc. 11.21).

Jliist GoJsiee OCHOBATEIBHBIX HACTPOEK MOKHO BOCIIOJIB30BATLCS KOMaH0U Settings 13
Mmenio File (puc. 11.22).

[Tose3HbIM Takske MoskeT ObITh moaMento Other Settings u3 mento File (puc. I1.23).

YT106bI COXpaHUTH U3MEHEHNS, BHECEHHBIE B IPOEKT, BoiGepuTe Save All B meHIo File
(puc. I1.24).



510 MpunoxeHwue. Mporpa

MMHOe obecnevyeHune

US-ASCH

@ UTF-16
windows-1251

3:39 CRLF:

UTF-82 'uh‘u

Open Recent
Close Project

Settings...

[ Project Structure...

>

. Ctrl+Alt+5
* Ctrl+Alt+Shift+5

>

Other Settings

Puc. M.22. Bbibop komaHap! Settings
13 MeHto File

Puc. N.21. MeHi0 ans n3aMeHeHus
KOAMPOBKM

m_ﬁdﬂ View Navigate Code Analyze

New >
= Qpen...
Open Recent >
Close Project
P Settings... Ctrl+Alt+S
[ Project Structure... Ctrl+ Alt+Shift+S
Other Settings >

Import Settings...
Export Settings...
Export to Eclipse...
Export to Zip File...
Settings Repository...
2! Save All

& Synchronize

Invalidate Caches / Restart...

= Open...
Open Recent >

Close Project
9 Settings... Ctrl+Alt+S
[ Project Structure... Ctrl+ Alt+ Shift+S
Other Settings >

@ HelloWorld,
» class
P00 pu

)

I T

Ctrl+5
Y CtrlsAltsY

Default Settings...
Default Project Structure...™
T

Import Settings...

Pwuc. M.24. Bbibop kOMaHabI
Save All u3 mento File

Puc. 1.23. Cogepxxumoe nogmeHto Other Settings
13 MeHio File

HA 3AMETKY
x Mpy KOMNMAALMM NPOrpamMMbl M3MEHEHWNS COXPAHAIOTCA aBTOMAaTUYECKN.

Yro6bl 3aKpBITH TIPOEKT, BhiOepuTe Close Project B MeHto File (puc. 11.25).
YT00BI OTKPHITH YK€ CYIIECTBYIOIUI IpoeKT, BeiOepute Open B Meio File (puc. 11.26).
Econ Ha nanubiii MOMEHT B cpejie pazpaboTKK HET OTKPBITOTO POEKTa 1 0TOOPaXKaeTcst

CTapTOBOE OKHO CPEIBI, TO A OTKPBITUS YKE CYILECTBYIOUIETO IPOEKTa BEIOEPUTE
komamny Open (puc. I1.27).
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Edit View MNavigate Code Analyze

New

Open Recent

SF Settings...

Other Settings

[ Project Structure... Ctrl+Alt+Shift+S

>

Ctrl+Alt+S

&

Pwuc. 1.25. [1nsa 3aKpbiT1s nNpoekTa

2

Open Recent

Close Project

Puc. I.26. Bbibop komaHabl Open

Bblbpaem komaHgy Close Project 13 MeHto File
13 MeHto File
Lintingl 2 08
DEUBooks\ S patorel). e chl L istingd? 00
Lnkengl2 07
DBooks\B pafiorela.. Jeshchl Mlisting2 87
Lategl2 06 i E &
D\Books\B pafioreta.. Jesichl M\listing12 06 | ntEI I]J [ D
Version 20181

205
D\Books\B paforeta. tes' chl 2 \Listingdd 05
[ i Create New Projest
DBeok\B paboreia. s chl2\Listingd2 4 ¥ Impoct Project
Latngl2 03
Di\Books'B paboreta. es\ chl2\Listingld 00 - E
Listngl2 02 A Chack aut from Vertion Contral =
D\Books\B pafiorela. b\ chl2\Listingld 02

B Configuee = Get Help =

Puc. .27. Bbibop komaHabl Open B CTAapTOBOM OKHE Cpefbl pa3paboTku

HA 3AMETKY

B JIEBOM YacTu CTapToOBOIro OKHa, MOXHO OTKPbITb MPOEKT, Bbl6paB €ro 13 cnmcka.

X Ecnn HY)KHbIl‘;I NPOEKT NpeacTtaB/iEH B CNUCKE paHee UCNOJIb30BaBLUMXCA MPOEKTOB

AHasornyHbIM 006Pa30M BBIIIOJIHSIIOTCS TIPOYKE OIEPALUU CO CPELOii pa3pabOTKHML.
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