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KHura nocsswjaercs komaHge Java,

4yeu yriopHbIf TpyA n yMeHne npeasuaets byayuee
BbIpacTuan Mory4ee AepeBo.

lMocsswaercs Cbio3eH - K. A.

lMocsswaercsa Axyan v Keat - [x. I.

O6 aBTOpax 3TOMU KHUIMU

KeH ApHonbp, Beaylwmin nHxeHep Sun Microsystems Laboratories, siBnseTcs ogHUM n3
3KCnepToB B 0611aCTU 06BEKTHO-OPUEHTUPOBAHHbBIX TEXHONOrNIN. OH MHOMO NULIET O
nporpamMmMmpoBaHun Ha C n C++ ana UNIX Review. KeH ApHosbz, - aBTop KHUMM «A C User's
Guide to ANSI C».

[>xerimc FoCnuHr, YneH coBeTa AMPEKTOPOB U BULe-Npe3naeHT Sun Microsystems, siBnseTcs
cosgartenem s3blka Java U OAHUM U3 CaMbIX M3BECTHbIX MPOrPpaMMUCTOB B COBPEMEHHOM
KOMMbIOTEPHOM MUpe. B 1996 roagy emy 6bina npucyxaeHa npemus «Programming Excellence
Award». PaHee oH yuyacTtBoBan B paspabotke NeWS (Network-extensible Window System,
CEeTEeBOW pacLUMpsieMO OKOHHOM CMCTEMbI KOMA@aHMn Sun), a Takxe B npoekte Andrew B
yHuBepcuteTe KapHern-MasnnoH, rae nonyyms AOKTOPCKYHO CTEMEHb.

NMPEANCJ/IOBME

KpacuvBbie 34aHns1 - HEYTO 60/bLIEE, YEM CO34aHNE HAayKM. DTO HACTOSLUMNE XNBbIE OPraHnU3Mbl,
MoCTUraemMbie Ha AyXOBHOM yDPOBHE; 3TO MPON3BEAEHUNS UCKYCCTBA, B KOTOPbIX COBPEMEHHAS
TEXHO/1I0MMS MOAYNHSIETCS] BAOXHOBEHMIO boiee, HEXEN BOrpocaM BKyca N COOBpaxeHusim
JKUTENCKOM MOJIb3bI.

®p>3HK Jinong Paunr

SA3bIK MporpaMMmMpoBaHusa Java (B AasibHENLWEM UMEHYEMbIN NPOCTO Java) 6bin Tenao BCTpeyveH
MWUPOBbIM COO6LLECTBOM NMPOrpaMMUCTOB M MpoBanaepos Internet-ycnyr. Ero npemmyecTso
ansa nonb3oBatenen Internet u World Wide Web 3akntouaeTtcs B nosiBneHnn 6e3onacHbIX,
n1aTOpMOHE3aBMCUMbIX NMPUIOXEHUIN, KOTOPbIE MOIYT UCMOIb30BAThLCA B IO6OM y3ne
Internet. MporpaMMmncTbI, Co3aatoLLmMe NMPUIoXKeEHNs Ha Java, NULYT CBOW KOA BCEro OAuH pas -
MM He NPUXOAUTCA «NEPEHOCUTb>» CBOWU MPUSTOXEHUS Ha BCE BO3MOXHbIE MPOrpaMMHbIE U
annapaTtHble NAaThopMbl.

MHorve paccMaTpuBaloT Java B MepByl0 ovepeab KaK CpeacTBo co3faHua arvietos ansg World
Wide Web. TepMnHOM «anneTt» B Java 0603HayaeTcsd MUHU-NPUIoOXeHne, paboTatoLlee BHYTpH
Web-cTpaHuubl. [Tocne Toro Kak anieT 3arpy>KeH Ha KOMMNboTep NoMb30BaTeNs, OH MOXET
BbIMNOMHATbL ONpeAesieHHble 3a4ayvv U B3aMMOAEeNCTBOBaTb C Nosib3oBaTeneM yepes 6poysep, He
Tpebysa pecypcoB Web-cepBepa. Pa3ymeeTcs, HEKOTOPbIE anieTbl MOIyT B3aMMOAENCTBOBATh C
CEpBEPOM A/151 PELLUEHNS CBOMX BHYTPEHHUX 3a4a4y, HO 3TO UX JIMYHOE AenO.

Java s1BNnseTcs AeACTBUTENbHO LEHHbIM MHCTPYMEHTOM pa3paboTky B pacrnpeneneHHbIX CeTEBbIX
cpenax, kK kotopbiM oTHocuTcs World Wide Web. TeM He MeHee Java He OrpaHU4nBaeTCsl 3TUMU
paMKaMu n npeacTtasniseT co60l MOLWHbIN YHUBEPCAsbHbIN 3bIK MPOrPaMMmMpPOBaHMS,
NoAXOASALWMIA A1 CO34aHUSA CaMbiX Pa3HOO6pa3HbIX MPUITOXKEHUN, KOTOPbIE MO0 HE 3aBUCAT OT
CeTeBbIX CPeACTB, MMH60 UCMONbL3YIOT MX HEeCTaHAapTHbIM 0bpa3oM. CnocobHoCTb Java
6e30nacHoO BbIMONHATE KOA Ha yAANeHHbIX XOCT-MallMHax oka3sasiacb OYeHb KCTaTU BO MHOMMX
KPYTMHbIX OpraHM3aumsx.

Kpome Toro, Java UCnosib3yeTcsl Kak s3blK MPOrpaMMUpoBaHus 06Lero HasHauYeHns ans
peanusaluu Tex NMPOEeKTOB, B KOTOPbIX MNJaTGOPMEHHas HE3aBUCMMOCTb He TaK BaXHa.
MpocToTa NporpaMMMpoBaHns U cpeacTBa 6@30MacHOCTU MO3BONST 6bICTPO CO34aBaTh
OTNaXKeHHbIN Kog. HekoTopble pacnpocTpaHeHHble B APYTMX si3blkaX OLWMGKM B MporpaMMax Ha
Java BoobLe He BcTpeyatoTcs 6narofapst TakuM cpeacTBaM, kak cbopka Mycopa U CCbIKK,
6e30onacHble Mo OTHOLIEHUIO K TNaM. COBpeMeHHbIe MPUIIOXKEHNUS, paboTaloLlme B CETEBbIX
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YCNOBUSIX U MPUMEHSOWME rpaduryecKkunii N0Nb30BaTeNbCKUN MHTepdENC, KOTOPbIM NPUXOANTCS
OAHOBPEMEHHO 06CyXXnBaTb HECKOJIbKO 3a4a4y, UCMOb3YOT NOAAEPXKKY MHOMOMOTOYHOCTU B
Java, a MexaHu3M UCK/IoYeHni obneryaeTt 06paboTky owmnbok. HecMoTps Ha BCHO MOLLb CBOUX
BCTPOEHHbIX CPeACTB, Java - 3TO MIPOCToH A3bIK, KOTOPbIN 6bICTPO OCBaMBaeTcs
nporpamMMmMcTamu.

A3bIK Java NPOEeKTUPOBANCs C pacyeToM Ha MakCUMasibHYt NEPEHOCUMOCTb U HA MUHUMASbHYHO
3aBMCMMOCTb OT KOHKPETHOM CUCTEMbl. HanpuMep, BO BCex peanusauusx Java tun int
npeactaenset cobon 32-pa3psgHOE UMCNO0 CO 3HAKOM, AOMOSTHAEMOE N0 MOAY/IO 2, HE3aBUCUMMO
OT apXUTEKTYpbl Npoueccopa, Ha KOTOPOM BbINOSHAETCS Java-nporpamma. OnpeneneHue scex
CTaHAapTOB, KacawLWmMXCcs A3blka U ero runtime-cpebl, NO3BOMSET BbINO/HATb
CKOMMUIMPOBAHHbIN KO B KaKOM YrOZHO MeCTe U NMEPEHOCUTb ero Ha /byl MalvHy, rae
NpUCyTCTBYET cpefa Java.

Java obnagaet MHOMMMU A3bIKOBbIMU CPEACTBaMM, NPUCY LLMMKN BO/bLUMHCTBY COBPEMEHHbIX
A3bIKOB MPOrpaMMMpoOBaHus. TeM He MeHee, B oTanume ot C n C++, Java aBToMatmsmpyet
XpaHeHne nepeMeHHbIX 1 06paboTKy MCKAKYEHWNI, AOMOAHAS UX NMOALAEPXKKON
MHOrOMOTOYHOCTU.

O6 3TOM KHuUre

KHura obyyaeTt nporpaMMMpoBaHMIO Ha Java U paccyMTaHa Ha unTaTesnein, 3HaKOMbIX C
OCHOBHbIMM KOHLEMNUMSAMM NPOrpaMMUpoBaHus. A3bIK Java paccMaTpuBaeTcsl B Hel 6e3
npeTeH3unii Ha hopManbHOCTb UM NOAHOTY onucaHus. KHura He saensieTcs nocobuem no
06BEKTHO-OPMEHTUPOBAHHOMY MPOrPaMMMUPOBAHMIO, XOTSI HEKOTOPbIE €r0 acneKTbl
paccMaTpuBaloTCa ANS BbipaboTkM 06Len TepMUHONOTN.

Mporpammuctam Ha C n C++ A3bIK Java AO/DKEH MOKa3aTbCs 3HAKOMbIM, MOCKOJ/IbKY B HEM
MCMOJIb3YTCA MHOMME KOHCTPYKUUU 3TUX SA3bIKOB. [Ipyrue KHUrv AaHHOW Cepumn, a Takxe
60/blwasa yacTb OHIANHOBOW AOKYMEHTaUMM NOCBSLEHbl NMPOrPaMMMpPOBAHMIO anneToB (CM.
CCbI/IKM, NpVBeAeHHble B pa3gene «bunbnuorpadus»).

MnaBa 1 - «[lepBoe 3HAKOMCTBO C Java» - COAEPXMUT KpaTkui 0630p Java. MporpamMMmcTam, He
BMafeLWMM KOHUEMUMAMU 06 bEKTHO-OPUEHTUPOBAHHOIO MPOrpamMMMpPOBaHUS, CrieayeT
BHUMATESNIbHO NPoYnUTaThb 3TY M1aBy, a A5 OCTallbHbIX OHA CTAHET Mofe3HbIM BBeAeHVEM B
06BEKTHO-OPUEHTUPOBAHHbIE BO3MOXHOCTM Java.

B rnaBax 2, 3 n 4 paccMmaTpuBarTca pyHAaMeHTaslbHble acnekTbl 06 bEKTHO-OPUEHTUPOBAHHOIO
nporpaMMmMpoBaHusa B Java, a UMEHHO 06 BbSBIEHUSA K1acCOB, UX peanv3aumsa U co3gaHue
06BbEKTOB Ha OCHOBE orpeaeneHnit knaccos. 'naea 2 - «Knaccbl n 06beKTbI» - ONUCbIBAET
OCHOBbI si3blka Java. naBa 3 - «PaclumpeHune KnaccoB» - NOCBAWEHA paclUMpPEHUIO, UK
cybkiaccMpoBaHmio, CYLWECTBYHOLMX KN1ACCOB, B pe3ysibTaTe KOTOPOro rMosiB/sSIlOTCA HOBble
KlacCbl CO CBOMMMW AaHHbIMU U ApYyTMM noBegeHneM. naBa 4 - «MHTepdelicbl» - pacckasbiBaeT
0 TOM, Kak 06baBnATCS nHTepdencol, NpeacraBnsaowme cobor abcTpakTHble onMcaHms
noeseaeHns o6beKTOB, obecrneunBatoMe MakCUMasnbHYy 0 MMOKOCTb ANS MPOEKTUPOBLLMKOB U
NporpaMMmCTOB.

B rmaBax 5 1 6 paccMaTpMBalOTCS CTaHAAPTHbIE A3bIKOBbIE KOHCTPYKLUMK, 06Lwue Ans
60/IbLUIMHCTBA S3bIKOB NMPOrpaMMUpoBaHus. MnaBa 5 - «JIeKceMbl, OnepaTopbl U BbIPaXKeHUs» -
NMocBsiLLEeHa leKCeMaM si3blka, ero ornepaTopam, UxX UCMob30BaHWUIO Assl MOCTPOEHMS
BbIpaXXEHUI 1 MPoLEecCy BblUMCIEHWIA. [NaBa 6 - «[opsiAOK BbINMOHEHWS» - MOKa3bIBAET, KakuM
06pa3oM ynpasBnsitoLmMe onepaTopbl U3MEHSIOT NOC/eA0BaTENbHOCTb BbINMOIHEHUS! ONEepaTopoB
B Mporpamme.

MaBa 7 - «ckioveHnsa» - NocsslleHa OYeHb MOLLHOMY cpeAcTBY Java - o6paboTke
ncknoYeHnin. Maea 8 - «CTpOKM» - ONUCbIBAeT BCTPOEHHbIE A3bIKOBblE U runtime-cpeacTBa
ansa pabotbl ¢ obbekTamm String.
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B rnaee 9 - «[loTokmn» - 06BACHAETCSH, Kak B Java peann3oBaHa MHOMOMOTOYHOCTb. MHorve
npunoXxeHus (B 4aCTHOCTU, Te, YTO OCHOBaHbI Ha rpaduyeckoM nHtepdence Nnonb3oBaTesns)
OO0/DKHbI OAHOBPEMEHHO 06CNy>XMBaTb HECKO/IbKO 3a4a4y. YT1obbl obecneunTb X NnpaBuibHoe
PYyHKLMOHUPOBaHNE, He06X0AMMO OpraHM30BaTb HaAeXallee B3auMOAENCTBUE MEXAY HUMMU.
MoTokun Java oTBe4YatoT TakmM TpeboBaHUAM.

aBa 10 - «[aKeTbl» - ONUCbIBAET MEXAHW3M FPYMNMUPOBKM K1AcCOB Java B OTAEeSbHbIE
nakeTbl.

B rmaeBax ¢ 11 no 14 paccMaTpuBatOTCA OCHOBHbIE MakeTbl, BXoaswme B 6ubnmoreky knaccos
Java. naBa 11 - «[lakeT BBOAA/BbIBOAA» - OMNUCLIBAET CUCTEMY BBOAa/BbIBOAA. [NaBa 12 -
«CTaHpapTHble BCrioMOraTesibHble CPeACTBa» - MOCBSALLEHa BCrioMoraTesibHbiM Kiaccam (utility
classes), K KOTOPbIM OTHOCATCS BEKTOPbI U Xew-Tabnuvubl. B rnase 13 - «[lpyMeHeHne TMMNoB B
NporpaMMmMpoBaH1mN» - pacCMaTpUBAIOTCA KaccChl Java, OTHOCALMECH K TaKUM TUMaM, KoTopble
npeacTaBnaoT cCO60M Kak oTAeNbHble 06BEKTbI, ONMUCHIBAOLWME KTacC Unm nHtepdenc, Tak u
KNacchbl, cyxawme «obono4kamMmm» A7 NPUMUTUBHBIX TUMOB AaHHbIX (B YACTHOCTU, LieNbIX U
BELLECTBEHHbIX 3HauYeHui). Nasa 14 - «CMCcTeMHoe nporpamMMmpoBaHme» - 06bACHAET, Kak
MOSTyYnTb AOCTYN K CUCTEMHbIM CPeACTBaM.

MpunoxeHne A nokasbiBaeT, KakmM 06pa3om B Java NoAAEPXKMBAIOTCS pogHble meTogbl (native
methods) - cpeactea ana paboTbl C KOAOM, HAaNMUCAHHBLIM Ha «POAHOM>» Si3blKe
nporpamMMmpoBaHusa 6a3oBol nNnaTdopmMbl.

B npunoxeHun b nepeuncnatotcs BCce runtime-nckaovYeHns n owmnbku, Bo3byxaaemble camon
cucTeMon Java.

MpunoxeHne B coaepXuT psg nonesHbix Tabnul, KOTopble NPUroASTCS AJ1S CMPaBOYHbIX
uenemn.

HakoHel, B pa3aene «bubnuorpadus» npvBeaeHbl CCbIIKM, KOTOPbIE MOMYT NPeACTaBasTb
WMHTEepecC Npuv AanbHenlweM 3HaKOMCTBE C 06 beKTHO-OPUEHTUPOBAHHBIM MPOrpaMMMpPOBaHUEM,
MHOTOMOTOYHOCTBIO U APYTUMU TEMaMU.

NMpuMepbl U AOKYMEHTauus

Bce npumepbl 66111 OTKOMNUAMPOBaHbI U 3anyLeHbl C MOMOLLBIO MOCeAHEN BEPCUM A3blKa
(FCS-Bepcus Java 1.0.2), cywlecTBOBaBLUENK HAa MOMEHT HanucaHus KHUrM. Booblie rosops,
HaMu paccmaTpuBaeTcs A3bik Java 1.0.2. Mbl Takxke yaenuam BHUMaHMe HEKOTOPbIM acrnekTamM,
BbIXOAALWMM 3a npeaenbl HanmcaHus 6e30wWnboYHo KOMAUIMPYEMbIX MPOrpaMM, - NpocTo
MoJIb30BaTbCSH A3bIKOM HEAOCTATOYHO, HYXHO AeNnaTb 3TO r1paBu/ibHbIM 06pa3om. Mol
nonbITanncb 06bSACHUTL, YTO TaKOE XOPOLUMIA CTU/Ib MPOrpaMMUPOBaHNS.

B psine MecT BCTpeyaloTcs CCbUIKM Ha OHNanHOBYIO AOKyMeHTauuto. Cpeaa paspaboTku Java
No3BONSIET aBTOMAaTUYECKM reHepupoBaTth ann cnpaskm (06bi4HO B popmaTe HTML) no
OTKOMMWIMPOBAHHOMY KAcCy C MOMOLLbIO AOKYMEHTUPYIOWMX KOMMeHTapueBs. [na npocMoTpa
Takmx dannos 06bI4HO ncnonblyetcs Web-6poysep.

Hu ogHa TexHnyeckas KHUra He nueTcs «Ha HeobntaeMoM OCTpOBE», a B HALLEM Cllyyae
yMecTHen 6b1s10 6bl FOBOPUTL O LLEe/IOM KOHTUHEHTe. MHOXEeCTBO /iloAer NoMorasno aBTopam
Mosie3HbIMU COBETAMM, TOYHBIMU PELLEH3UAMU, LLeHHOW MHdOopMaumen u peKoMeHAaUMsaMu.

PepakTop MeHpu Mak-I'mntoH (Henry McGilton) u3 Trilithon Software cogencTsoBan
paspeLueHnto Bcex nNpobnem n BHeC HeManbll BKNaA B co34aHne KHUMM. Pegaktopy cepumn
Nanze ®penanu (Lisa Friendly) Mbl 0653aHbl 6€33aBETHOM HAaCTOMUYMBOCTBIO U MOAAEPXKKOWN .

MHoOrve peueH3eHTbl BbliAeNNAN CBOe AparoLeHHOe BPeMs Ha YTeHne, peAakTMpOoBaHue,
nepecMoTp W yaaneHne MaTtepuana, U Bce 3T0 paau ynyuweHns kiurn. KesuH Konn (Kevin
Coyle) Hanucan ogHy M3 caMbix NOAPOOHbIX peueH3nin. KapeH beHnHeT (Karen Bennet), Mank
Bypatn (Mike Burati), Matpuuma N'uke (Patricia Giencke), Ctus lMNmnbsap (Steve Gilliard), Bunn
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Oxon (Bill Joy), Po3aHHa Jln (Rosanna Lee), xoH MagncoH (Jon Madison), Bpanan O'Henn
(Brian O'Neill), Cbto Manmep (Sue Palmer), CtuseH lNepenraT (Stephen Perelgut), P. AHaepc
WHanpgepmaH (R. Anders Schneidermann), Cbto3eH Cum (Susan Sim), o6 Cnpayn (Bob
Sproull), Nan Ctun (Guy Steele), Aptyp BaHn Xodd (Arthur Van Hoff), Ixum Yongo (Jim
Waldo), 'per YuncoH (Greg Wilson) n 2HH YonpaTt (Ann Wollrath) npeactasuin HaM CBOM
cofgepxaTenbHble peueH3un. Jxedd ApHonbg (Geoff Arnold), Tom Kapaxunn (Tom Kargill),
Kpuc Ospk (Chris Darke), MaT ®uHHeran (Pat Finnegan), Matik xopaaH (Mike Jordan), Ayr
Jln (Doug Lea), PaHgann Mioppen (Randall Murray), Pogxep Purrc (Roger Riggs), J>K1MMu
Toppec (Jimmy Torres), ApTyp BaH Xodd (Arthur Van Hoff) n ®pank Mennun (Frank Yellin)
npeaocTaBuAN NosesHble KOMMEHTapPUM N TEXHUYECKY MHMOpMaLmio.

Anka JewnaHp (Alka Deshpande), LLepoH ®naHk (Sharon Flank), Haccum ®otyxu (Nassim
Fotouhi), nokTtop K. KanasHacyHgapam (Dr. K. Kalayanasundaram), Matpuk MapTtuH (Patrick
Martin), Mon PomaHbs (Paul Romagna), Cbto3eH CHaraep (Susan Snyder) n Hukosnb
Ankenosud (Nicole Yankelovich) cBOMMU COBMECTHbIMU YCUNUAMU CAEMann BO3MOXHbIMU NSATb
C/I0B Ha CTP. , HE OTHOCALWMXCA K KoanpoBke 1SO-Latin-1. xum ApHonba (Jim Arnold)
npeaocTaBna MHMOPMaLUIO O NPaBUIbHOM HanMcaHmu, NCNOb30BaHUM U 3TUMOSIOTUK C/T0B
smoog 1 moorge. 24 MyHn (Ed Mooney) NOMOr MoAroToBUTb AOKYyMeHTaumto. Xepb (Herb) u
[Oxon Kanzep (Joy Kaiser) 6bi/1M HalwWMMmn KOHCYNbTaHTaMM MO XOPBATCKOMY A3bIKy . Kyku
KannaxaH (Cookie Callahan), PobepT Nupc (Robert Pierce) n Puta Tasunna (Rita Tavilla)
MOMOI/IM CABVHYTb MPOEKT C MEPTBOM TOYKM, KOrAa OH cobupasncs OCTaHOBUTBLCS BCEPbE3 U
HaZonro.

Bnarogapum Kum Mones (Kim Polese) 3a kpaTkyto (OpMYyIMPOBKY MPUYUMH, MO KOTOPbIM A3bIK
Java BaXKeH KaK Ans nonb3oBaTenewn, Tak n A1 NporpaMMUCTOB.

B KpuTnyeckne MOMeHTbl HaM NMOMorann CBOMMW COBETaMM U NoaaepxkKon Cbio3eH Yonao
(Susan Waldo), bo6 Cnpayn (Bob Sproull), xum Yongo (Jim Waldo) v 3HH YonpaT (Ann
Wollrath). Cnacnbo HawuM ceMbsaM, KOTOPble HE TO/IbKO AAapWvM Hac CBOEeK N060BbIO, HO N He
Aann HaM 3a4axHyTb 3a paboToi, 3a 4TO Mbl UM ry60Ko 6narogapHsbl.

Bblpa)xaeM MCKPEHHIOK NPU3HAaTEIbHOCTb NepcoHany gupmbl Peets Coffee and Tea, KOTOpbIV
cHabxan Hac nyywmM Kode Java Ha BCeW niaHeTe.

Jio6ble ownbkm nnm HepoyeTbl, OCTaBLUMECS B 3TOM KHUre (HECMOTPS Ha BCe yCUnA
NepeyYnCIEHHbIX BbILE NL), NexXaT UCKTIYNTENbHO Ha COBECTM aBTOPOB.

lnaesa 1
NMEPBOE BHAKOMCTBO C JAVA

MocmoTpute EBpony! [ecaTts CTpaH 3a ceMHaAauaTb AHEMN!
Peknama B TYpUCTUUYECKOM areHTCTBe

B sTol rnase npeactaeneH KpaTkmin 0630p A3blka NporpammMmupoBaHns Java. ocne ero
NMpOYTEHUS Bbl CMOXETE HanucaTb CBOE Nnepeoe Java-npuioxeHne. 34eCb Mbl paCCMOTPUM
TO/IbKO OCHOBHbIE BO3MOXHOCTU fA3blKa, HE 3a4ePXUBasAChb Ha AeTansaX. KoHKpeTHble CBOMCTBA
Java noapobHO M3y4aloTcs B NOCNEAYIOWMX aBax.

1.1. C caMmoro Havyana

MporpamMMbl Ha si3blke Java CTPOSITCS Ha OCHOBE KJ/1aCCoB. PyKOBOACTBYSICb OMNpeaeseHneM
Knacca, pa3paboTumk co34aeT NPOU3BOJIbHOE KOJIMYECTBO OOBEKTOB, WU SK3EMIT/ISPOB,
[aHHOro kracca. Knacc u ero o6bekTbl MOXHO CPaBHUTb, COOTBETCTBEHHO, C YEPTEXOM U
AeTansaMu — uMes YepTex, He COCTaB/IseT TpyAa NPou3BeCTY HeOH6X0ANMOE KONMMYECTBO
AeTanen.
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Knacc copepxuT B cebe yieHbl ABYX BUAOB: 10/151 U METOAbLI. NONSMU Ha3bIBAOTCHA AAHHbIE,
npuvHagnexawme nmbo camomy knaccy, nmbo ero ob6bekTaM; 3HavYeHWs NoNen onpeaenstoT
cocTosiHne obbekTa nnu knacca. Metogamm HasbiBalOTCA NOC/AeA0BaTENbHOCTU 0MEPATOPOB,
BbIMOMHAOWMX Kakne-nnbo AeCTBUS C MOASMU AN U3MEHEHUS COCTOSHUSA obbekTa.

Mo cnoxueluencs TpagMumMmn nepsas NporpaMMa Ha M3y4yaeMoM S3blKe NMPOorpaMMmMpoBaHms
O0/KHA BbIBOAUTL CTPOKy Hello, world. TekcT Takon nporpamMmmbl Ha Java BbIrsanT
cnegyowmum obpasom:

class Hellowrld {
public static void main(String[] args) {
Systemout. println(“Hello, world”);
}

Bocnonb3ylitecb cBOMM MO6MMbIM peakTOpoM U BBEAUTE UCXOAHbINM TEKCT NpOorpaMmbl B an.
3aTeM 3anycTuTte KoMnunaTop Java, 4tobbl npeobpasoBaTb NCXOAHLIN TEKCT B 6anT-koa Java,
“MalUMHHBIN A3bIK” BUPTyanbHOM abcTpakTHOM MalwmnHbl Java. Habop TekcTa nporpammebl 1 ee
KOMAMNALUMSA B Pa3HbIX CUCTEMAX MOMYT MPOM3BOAMUTLCA MO-Pa3HOMY M MOTOMY 34eCb He
onucbIBaOTCs — 3a MHdopMaumen cnegyeTt o6paTMTbCs K COOTBETCTBYOLEN AOKYMEHTaLMN.
Ecnu 3anyctuTb Nnporpammy, Ha 3KpaHe NOSBUTCS:

Hello, world

Halwe ManeHbKoe NpuioXeHue Ha A3bike Java YTo-TO AenaeT — HO, COBCTBEHHO, Kak 3TO
MpoUCXoanT?

B npvBeaeHHON Bbiwe nporpamMme obbsaBiseTca knacc ¢ umeHem Helloworld, koTopbii
COAEpXUT BCEro 0AMH MeTo4 main. YneHbl knacca nepeyncnisaoTcs BHYTPU PUrypHbIX ckobok {
1 }, cnepyrowmx 3a MMeHeM knacca. HelloWworld cogep>XuT oaMH METOA U HE UMEET Mosen.

EOVHCTBEHHbBIM MapamMeTpoM MeToAa main ABnseTcs MaccuB 06bekToB String, KOTOpble
npeacTaBnaoT CO60M apryMeHTbl MPOrpaMMbl U3 KOMaHAHOM CTPOKM, NCMOMb30BaHHON ANs
3anycka. MaccmBbl U CTPOKM, @ TaKXKe 3HayeHue args A8 MeToga main pacCMaTpuBaroTCs
HUXe.

MeTon main 06bsBNEH C KKOYEBbLIM C/TOBOM Void, MOCKO/IbKY OH He BO3BpallaeT HUKaKoro
3HaueHus. B Java aToT MeToa nMmeeTt ocoboe 3HadeHue; MeTod main Knacca, o6baBNEHHbIA TakK,
KaK MoKa3aHOo BblIle, BbIMOJIHAETCS, €CM 3anyCTUTb K1acc Kak npunoxenue. MNpu 3anycke
MeTOoZ, main MOXeT co34aBaTh 06beKTbI, BbIUMCNATb 3HAYEHUS BbIPAaXXEHWI, Bbi3blBaTb ApYyrue
MeToAbl N AenaTb BCE TO, YTO 3a/10KMJ1 B HErO NPOrpaMMUCT.

B npvBeaeHHOM Bblle NpUMepe main CoAepXUT BCEro OAMH OnepaTop, Bbi3blBAMOLWMN METOA
printin obbekTa out knacca System. [1nsa Bbi30Ba MeToAa He06X0AUMO yKasaTb 06bEKT n
Ha3BaHWe MeToAa, pasgenvs ux Toukon (.). Metog println o6bekTa out BLIBOAUT B
CTaHAapTHbIV BbIXOAHOM NOTOK CTPOKY TEKCTa M CMMBOJ Mepexoia Ha HOBY CTPOKY.
YnpaxHeHue 1.1

Habepute, oTkoMnuampyite n 3anyctmte nporpammy HelloWorld Ha BalieM KoMnblOTEpE.

YnpaxHeHue 1.2

MonpobyiTe M3MEHUTb pas3siMyHble YacTu nporpamMmbl HelloWorld n o3HakoMbTeCh C
noslyyYeHHbIMU coobieHnammn o6 owmnbkax.
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1.2. NepeMeHHble

Cneaytowmii npumep BbIBOAUT yncia GuboHauyum — 6€CKOHEYHY0 Nocea0BaTeNbHOCTD,
rnepBble YNeHbl KOTOPOM TaKOBbI:

=

PO OWNBE

3
21
34

Pag umcen ®rnboHayum HaumMHaeTca € 1 1 1, a KaXabl NOC/eAYOLWNI ero a/ieMeHT
npeactaenseT cobon cymmy AByX npeablaywmx. Mporpamma ansa neyatn ymcen GnboHayum
HEC/I0XHa, HO OHa AeMOHCTpupyeT o6bsaBAEHE NepeMeHHbIX, paboTy NpocTenwero umkna v
BbIMO/IHEHNE apudMETMUECKUX OnepaLmnii:

cl ass Fi bonacci {
/** Brreonm umcesn Ombonauunm < 50 */
public static void main(String[] args) {
int lo =1,
int hi =1,

System out . println(lo);
while (hi < 50) {
System out. println(hi);

hi =1o + hi; || VisMenenume sHauenmsa hi
lo = hi —lo; [/* Hoeoe 3nauenue |0 parBHO
crapomy hi, To ecres cymme

3a BeEMeTOM cTaporo | o */

B sTomM npumepe obbsaBnseTcsa knacc Fibonacci, koTtopbiin, kak u Hello World, cogepxuT meToa
main. B nepBbIX cTpokax MeToda main 06bABAATCA U MHULMANN3NPYIOTCS ABE NepPeMEeHHbIe,
hi v lo. Nepen nmMeHeM nepemMeHHON fomkeH 6biTb yKasaH ee Tur. MNepemeHHbie hi n lo
OTHOCATCHA K TUMY int — TO eCTb ABNANTCA 32-pa3psAaHbIMU LEesibIMU YMCIaMU CO 3HAKOM,
nexawmmu B agnanasoHe ot —232 Ao 232-1.

B s3blke Java MMeeTCsl HECKOJIbKO BCTPOEHHbIX, “NMPUMUTUBHbIX” TUMOB AaHHbIX A5 paboTbl C
LenbiMK, BELLECTBEHHbIMU, JTOTMYECKMMU U CUMBOJIbHBIMU 3HAYEHUSIMU. Java MOXeT
HEeMnoCcpeACTBEHHO OMEpMPOBaTh CO 3HAUEHUSIMU, OTHOCSLUMMUCS K MPUMUTUBHbLIM TUMaM, — B
OT/IMuYME OT 06BLEKTOB, OMNPeAenaeMbIX MPOrPaMMUCTOM. TUMbl, MPUHUMaEMbIe “NO YMOMYaHUI”,
B Java OTCYTCTBYHT; TUM KaXA0i1 NnepeMeHHol LomKeH 6biTb yKasaH B nporpamMme. B Java
UMelTCs creayroume NpUMUTUBHbIE TUMbI AAHHbIX:

boolean ogHO 13 ABYX 3HaueHun: true unu false
char 16-pa3psaaHbii cumBon B KoamMposke Unicode 1.1

byte 8-pa3psaHoe uenoe (Co 3HaKOM)
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short 16-pa3spsagHoe uenoe (CO 3HaKOoM)

int 32-pa3psagHoe uenoe (Co 3HaKoM)

long 64-pa3psaHoe uernoe (CO 3HaKOM)

float 32-pa3psgHoe ¢ nnasatowern Toukon (IEEE 754-1985)
double 64-paspsaHoe c nnasatowen Toukon (IEEE 754-1985)

B nporpamme ans BbiBoga uncen ®nboHayum nepeMeHHbIM hi v 1o 661710 NpUCBOEHO 3HaYeHue
1. HayanbHble 3HaUYeHUs NepeMeHHbIX MOXHO 3a4aBaTb NP UX 06bABIEHUN C MOMOLLbHO
onepaTtopa = (3TO Ha3bIBaeTCa MHULManNn3aumen). NepeMeHHON, HaxoasLWencs cnesa ot
ornepaTtopa =, NpMCBaMBaETCa 3HaYeHMEe BblpaXXeHWsa cnpasa OT Hero. B Hawen nporpamme
rnepeMeHHas hi coaepXxuT nocneaHee ymucno psaga, a lo — npegbiayllee 4ymucno.

[0 nHnumanusaunm nepeMeHHas UMeeT HeorpeaeeHHoe 3HadeHne. Ecnu Bbl nonpobyeTte
BOCIMOJ/Ib30BaTbCA MEPEMEHHONM A0 TOro, Kak el 6b10 NPUCBOEHO 3HAYEeHMe, KOMAUIATOp Java
OTKaXeTCs KOMNUINMPOBaTb NMporpamMMy A0 Tex Mnop, noka owunbka He 6yaeT ucnpasneHa.

OnepaTop while B npeabiayLlieM npuMepe AEMOHCTPUPYET OAMH U3 BapMaHTOB LMKIIOB B Java.
Mporpamma BbIUNCISIET BblpaXXeHue, Haxoasueecsa B ckobkax nocne while, — ecnm oHo
UCTUHHO, TO BbIMONHAETCS TeNo UMK/a, MOC/ie YEro BblpaXXeHue npoBepsieTcs cCHoBa. Lunkn
while BbInonHAeTCs 40 TeX Nop, NoKa BblpaXeHWe He CTaHeT NoXHbIM. Ecnin oHO Bceraa
OCTaeTcs UCTUHHbBIM, Nporpamma 6yaeT pabotatb 6eCKOHEYHO, NoKa Kakoe-nnbo
06CTOATENBCTBO HE NMPUBEAET K BbIXOAY U3 LIMKIA — CKaXeM, BCTPeTUTCs onepaTop break nnu
BO3HUKHET UCKJTIOUEHME.

Ycnosue, npoBepsieMoe B unkie while, aBnseTcsi NOrM4eckmM BblpaXKeHUeM, NpuHUMaoLWwmm
3Ha4veHue true unu false. Jlormueckoe BblpaxxeHne, NpUBEAEHHOE B TEKCTE NPOrpammsil,
npoBepsieT, He NPEBbLICUIIO NN TEKYLLLee YNCNOo psaa 3HadeHue 50. Ecnm 6onbluee umncno psga
(hi) MeHbLIe 50, TO OHO BbIBOAUTCS, @ MporpaMMa BbIMUCISET cnegytoliee Yyncno ®mboHayuu.
Ecnn e oHo 6onblie unm paBHo 50, TO ynpaBiieHue rnepenaeTcs B CTPOKY MpOrpammsl,
HaxoAsLWylocs nocne Tena umkna while. B Hawem npuMepe Takol CTPOKOM OKa3blBAETCS KOHeL,
MeToZa main, Tak 4yTo paboTa NporpaMmMbl Ha 3TOM 3aBepLUAETCS.

Ob6paTnTe BHUMaHWE Ha TO, YTO B NPMBEAEHHOM BbIlE NpuMepe MeToay println nepegaetcs
LLe/TIOYNCTIEHHbIN apryMeHT, Toraa kak B HelloWorld ero aprymeHToM 6bin1a cTpoka. Meton
println ABNSeTCS OAHMM M3 MHOTMX METOAO0B, KOTOopble rneperpyxarotcsi (overloaded), 4To6bl MX
MO>XHO 6b110 BbI3bIBaTb C apryMeHTaMn pasanyHbIX TUMOB.

YnpaxHeHue 1.3

BbiBeauTe 3aronoBoOK nepes Crmckom vmcen ®ruboHayuu.

YnpaxHeHue 1.4

HanuwwuTe nporpamMmy, KoTOopasi reHepupyeT ApPYron YicnoBon psag, — HanpuMep, Tabnuuy
KBaApaToB (YMHOXEHME BbIMOJIHAETCA C MOMOLLbIO orepaTopa * — HanpuMmep, i * i).

1.3. KoMMeHTapum

TeKCT Ha pyCCKOM s3blKe B HalLeWn NporpaMMe npeacrtaBnseTr cobon kommeHTapuii. B Java
npeayCcMOTpPEHbl KOMMEHTapuUM TpeX BUAOB — BCE OHUM BCTPEYAKOTCS B HALLEM MpuUMepe.

TekcT, cneayowmii 3a cMMBosiaMun // BNAOTb A0 KOHLA CTPOKU, UTHOPUPYETCS KOMAUASATOPOM;
TO XK€ caMoe OTHOCUTCH U K TEKCTY, 3aK/TIOYEHHOMY MexXAy CuMBoOnamu /> un */.
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KomMmeHTapuun no3sonsoT Ao6aBisiTb ONMCaHNA U NOSCHEHUS AN TeX NPOrpaMMUCTOB,
KoTOpbiM B Byayliem npuaetcs pasbupatbca B Bawen nporpaMme. BnosiHe BO3MOXHO, YTO Ha
MX MECTe OKaXKeTeCb Bbl CaMy Yepe3 HEeCKOSIbKO MecsaueB Uau gaxe net. KoMMeHTUpys CBOKO
nporpaMMy, Bbl SKOHOMUTE cO6CTBEHHOE BpeMs. Kpome Toro, npu HanmcaHMM KOMMeHTapues
Hepeako obHapy>XmMBarTCs OWMOKM B MporpaMMe — KOrga npuxoamtcs o6bAaCHSATb KOMY-TO, UYTO
NpOMCXOAMT, TO MOHEBO/E 3a4yMblBAELLbCS Haj 3TUM CaM.

KomMeHTapuii TpeTbero Tmna BCTpeYaeTcsl B CaMOM Hayase nporpamMmbl, Mexay CMMBONaMu /**
n */. KoMMeHTapui, Ha4YMHaLWNNCA C ABYX 3BE3404YeK, ABNAETCH JOKYMEHTUPYIOLUM.
[JoKkyMeHTUpYyoWmne KOMMEHTapmMn UCNOMb3YTCS A8 ONUCaHMA Ha3HavYeHWs cneayroLero 3a
HMMU (pparMeHTa NporpamMmMmbl; B HaWeM NMpuMepe xapakTepu3yeTtcs MeTod main. CneumanbHas
nporpaMma, KoTopasi Ha3blBaeTcs javadoc, U3BneKaeT AOKYMEHTUPYOLWME KOMMEHTapUM m
reHepupyeT Mo HMM CNpaBOoYHbIA dalin B popmaTe HTML.

1.4. AMeHOBaHHbIe KOHCTAHTbI

KoHcTaHTaMu1 Ha3biBaTCs UKCMPOBAHHbIE 3HAaYeHU — HanpuMep, 12, 17.9 wau “String like
this”. C nx nomMoLbto MOXHO paboTaTtb C BE/IMYMHAMMU, KOTOPbIE HE BbIYMCASAKTCS 3aHOBO, a
OCTalTCS MOCTOSIHHBIMU BO BCEM XU3HEHHOM LIMK/1e NpOrpaMmbl.

MporpaMMUCTbI MPEANOYNTAOT UMETb IENI0 C MUMEHOBAHHbIMW KOHCTAHTaMy MO ABYM MpUUMHaM.
MepBas U3 HUX 3aKJIKOYAETCS B TOM, YTO UMSI KOHCTaHTbl MpeAcTaBsieT cob0il HEKOTOPYHO
dbopmy aokyMmeHTaumm. OHO MOXeT (M AO/MKHO!) ONUCLIBATb, AJ1 YEro UCMONb3YEeTCs TO UK
MHOE 3HauyeHue.

[Opyras npnyrMHa B TOM, UTO UMEHOBaHHas KOHCTaHTa onpeAesnisieTcsl BCero B 04HOM MecTe
nporpaMmbl. Korga ee 3HadyeHne NnoHagobmuTcs M3MeHUTb, 3TO AOCTaTOYHO byaeT caenaTth B
OZLHOM MeCTe, YTO 3aMEeTHO ynpolwaeT Mmoandukaumo nporpammel. Ytobbl co3aaTb
MIMEHOBaHHY KOHCTaHTY B Java, CcrieayeT yka3aTb B ee 06bsBNeHUN K/KYEBbIE CI0Ba static n
final n 3apaTb HavyanbHOE 3HAYEHUE:

class GrcleStuff {
static final double p = 3.1416;
}

Ecnn BApyr okaxeTcs, YTO TOYHOCTU B YeTbipe uMdpbl NoCe AECATUYHOM TOUKN HEAOCTAaTOYHO,
3Ha4yeHne p 1erko U3MeHUTb. Mbl 06bABUAM P KaK nepeMeHHyo Tuna double — 64-pa3psigHoe
4YMCNO C NJaBakLWeNn TOYKON C ABOMHOM TOYHOCTbIO, TaK YTO P MOXHO 3a4aTb U MOTOYHEE —
cKaxeM, 3.14159265358979323846.

B3anMocBsi3aHHble KOHCTaHTbl MOXXHO FPYMNMNUMPOBaTh B paMKax kjiacca. Hanpumep, B KapTOYHO
Urpe MoryT NpUroANTbCS CreAytoLme KOHCTaHTbI:

class Suit {
final static int CLUBS = 1;
final static int D AMONDS = 2;
final static int HEARTS = 3;
final static int SPADES = 4;
}s

Mpu Takor rpynnMpoBKE Ha MAacCTW MOXHO CCbI1aTbCs Kak Ha Suit.HEARTS, Suit.SPADES un
T. 4. — BCe Ha3BaHUA MacTei cocpeaoToYeHbl B Npeaenax 0AHOro knacca Suit.
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1.4.1. CumBoOAbI Unicode

[aBaliTe HeHagoNro oOCTaHOBMMCS M 06paTMM BHMMaHWeE Ha CUMBOJ P, UCMO/Ib30BAHHbIN B
KayecTBe MMEeHU KOHCTaHTbl B NpeablaylieM npuMepe. B 60/blIMHCTBE A3bIKOB
NporpamMMMpoBaHns NAeHTUPUKaToOpbl 06bIYHO orpaHnunBaloTca 6ykBamum n undpamu,
BXOAAWMUMKN B Habop cnmeonoe ASCII.

Java BBOAMT BaC B COBPEMEHHbIN MUP MHTEPHAUMOHANIbHOrO NPOrpaMMHOro obecneveHus; B
Java ncnonb3yeTcs Koguposka Unicode — MexayHapOAHbIV CTaHAApT Ass Habopa CMMBOJIOB.
CumBonbl Unicode coctoaT U3 16 6ut, 6narogaps yemy obecneunsaetcs nogaepxka 6yks,
BXOAAWMNX B 6ONbLUMHCTBO A3bIKOB MUPA. M0-3TOMY Mbl U CMOM/IM UCMOJ/Ib30BaTb P KakK MMS
KOHCTaHTbl B MpMBEAEHHOM Bbilwe npumepe. CMMBO p BXOAUT B rpeyeckyto cekuuto Unicode u,
crnefoBaTeslbHO, MOXET MPUCYTCTBOBATb B MCXOAHOM TEKCTE nMporpaMmmbl. B HacToswee BpeMs
npv NporpaMMMpoBaHnM, Kak NpaBmao, Ncnonb3yeTtcs Habop cumeonos ASCII, 7-6uTtHas
Kogmposka unmn ISO-Latin-1 — 8-6UTHbINM CTaHAAPT, KOTOPbIN 06bIYHO Ha3biBaeTcs Latin-1.
OpHako nepen obpaboTkon 3T CMMBONbLI NepeBoasaTcs B Unicode, Tak yTo B Java Bcerga
ncnosib3yeTcs Koauposka Unicode.

YnpaxHeHue 1.5

N3meHnTe npunoxeHue Helloworld Tak, 4To6bl BbIBOAMMasA CTpoka 6bia npeacTaB/ieHa
MMEHOBAHHOM KOHCTAHTOM.

YnpaxHeHue 1.6

N3meHuTe npunoxeHue Fibonacci Tak, 4To6bl BMECTO KOHCTaHTbI-nuTepana (50) B ycnosum
uMKnia durypvposana MMEHOBaHHas KOHCTaHTa.

1.5. NMopaAAOK BbINOJIHEHUSA

“MNMopsaaKoM BbIMOTHEHUSA” Ha3bIBAETCA OYEPeAHOCTb, B KOTOPOW BbIMOMHAKOTCS OnepaTopbl
nporpamMmMbl. OAMH N3 NPMMEPOB BO3AENCTBUS Ha MOPSAOK BbIMONHEHUS — UMK while B
nporpamMme Ans BbiBoga uncen ®unboHayum. K uncny gpyrmx onepatopos, N3MEHSIOLLNX
NOpSAOK BbINMOMIHEHUS, OTHOCATCA KOHCTpyKumuu if/else, for, switch, do/while n 610k —
HECKOJSIbKO OMepaTopoB, CrPyNMNUPOBaHHbIX BHYTPU UrypHbixX ckobok { n }. [laBanTte
yCOBEpLUEHCTBYEM NMporpamMMy Ans BbiBoAa umcen ®mboHayum — nepeHymepyeM BCe YfieHbl
nocnefoBaTeNlbHOCTM M MOMETUM HEYETHbIE YNC/1a 3BE3404KON:

/** BEIBECTM HECKOJBbKO MNEepPBHX uucej ouboHauun,
rmoMeuas HEUYeTHEe dYMcjla CMUMMBOJIOM ' *' */

static final int MAX |INDEX = 10;

public static void main (String[] args) {

int lo =1
int hi = 1;
String nark;
Systemout.println(“1: " + 10);
for (int i =2; i < MAX_INDEX; i++) {
if (hi %2) == 0)
mark = * *7;
el se
mark = “";
Systemout.printin(i + “: " + hi + mark);
hi =1o + hi; /| VisMenenume sHauenmsa hi
lo = hi —lo; [/* Hoeoe 3mauenmue |0 parHO
crapomy hi, To ecrep cymme

3a BeEMeTOM cTaporo | o */
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BoT Kak BbIrNSAUT pe3ynbTaT paboTbl MPorpamMMmbi:

=
=

- 8 *

: 13

21

134 *

Ona ynpoweHnsa Hymepauum psaa sMecto while ucnonb3syetcs umkn for. Lnkn for asnaetca
YacTHbIM cnyyaem while ¢ gobaBneHnem nHMLUMaNU3aUMmM U NpUpaLleHns NepeMeHHon uuKna.
MpuBeaeHHbIN Bbilwe UMK for 3KBMBaneHTeH cneayrowemy umkny while:

OCoO~NOOA~WN

{
int i = 2;
while (i < MAX_INDEX) {
/] .. BeBOR;
i ++;
}
}

OnepaTop ++ B 3TOM (PparMeHTe MOXeT NOoKa3aTbCA HEMOHATHbIM TOMY, KTO HE 3HaKOM C
A3blKaMM NMPOrpamMMMpOBaHMS, BOCXOAAWMMU K C. DTOT OnepaTop yBeMYMBaET Ha eanHULY
3Ha4yeHVe NepeMeHHoON, K KOTOPOM OH NMpUMeHseTCs, — B AaHHOM ciy4ae, i. Onepatop ++
ABNAETCHA MPe@UKCHbIM, €CNIN OH CTOUT Nepes OnepaHAoM, U MOCTHUKCHbIM, €CAN OH CTOUT
nocsne Hero. AHanorM4yHo, ornepaTop — yMeHbLUaeT Ha eANHULY 3HaYeHne NepeMeHHoM, K
KOTOPOWM OH MPUMEHSETCH, N TakxXe MOXeT 6biTb NpedUKCHbIM UK NOCTPUKCHbIM. OnepaTopsbl
++ N — BeAyT CBOE MPOMCXOXAEHME U3 A3blKa NporpaMMmpoBaHms C. B npuBeaeHHOM Bbllle
npuMepe onepartop

i++;

MOXET 6bITb 3aMEHEH BbIPaXXEHUEM
i=i+1;

MoMMMO MpOCTOro NpMcBaMBaHus, B Java MMEKTCS U ApyTue onepaTtopbl MpUcBanBaHus,
KOTOpPbIE MPUMEHSIOT apudMeTUYECcKne AeNCTBUS K 3HAUYEHUIO B UX 1EBON YacTu. Hanpumep,
elle oHa BO3MOXHOCTb NpeacTaBuThb i++ B uuke for MoxeT 6bITb Takom:

i+=1;
3HayeHne B NpaBol YacTu onepartopa += (To ecTb 1) npubaBnseTcsa K 3Ha4YEHUO NEPEMEHHOMN
B IeBOM YacTtu (TO eCTb i), U pe3ynbTaT 3anucbiBaeTCsa B Ty XXe NepeMeHHy0. BonblWMHCTBO
6uHapHbIX onepaTopoB B Java (4pyruMu CloBaMu, ONMepaTtopoB C ABYMS OornepaHAaMu) MOXeT
aHanornyHbiMm o6pasom 06bEeAMHATLCA C OnepaTopoM =.
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BHyTpu umkna for ncrnonb3yetca KOHCTpyKUmMS if/else, nposepstoLwas Tekyllee 3HavyeHne hi Ha
yeTHOCTb. OnepaTop if aHanM3npyeT 3HauYeHne BblpaxkeHns B ckobkax. Ecnn oHo paBHoO true, TO
BbINO/IHAETCHA NepBbl onepaTop uam 610K BHYTpU onepatopa if. Ecnun e 3HavyeHne paBHO
false, TO BbINONHSETCS onepatop unm 610K, CeayWmi 3a K4YeBbIM C/I0OBOM else. Hannuune
else He TpebyeTcs; ecnu else OTCYTCTBYET U ycnoBue paBHo false, To 610k if nponyckaeTcs.
Mocne BbINOMHEHUS OAHOW U3 ABYX BO3MOXHbIX BETBEW KOHCTPYKUUK if/else, ynpaBneHue
rnepenaeTcs onepaTopy, C/iefyoweMy 3a onepaTopom if.

B HaweM npumepe nposBepka hi Ha YeTHOCTb OCYLLECTBJISETCS C NMOMOLLbIO orepaTopa %. OH
BblUMCNSET OCTAaTOK OT AesIeHMs NIeBOro ornepaHaa Ha npasblin. Ecivm 3HaveHune cnesa 4eTHo, TO
ocTaTok 6yaeT paBeH 0, 1 cneayoWMiA onepaTop NPUCBOUT NEPEMEHHON marker 3Be3404Ky —
VHANKATOP AJ19 MOMETKN YETHOro ymcna. na HeyeTHbIX YMcen BbIMOJIHAETCA ycnoBue else,
npuceavBatollee marker nycTyto CTPOKy.

MeTop println BbINOMHAETCA HECKOJIbKO C/TIOXKHEEe — orepaTop + UCMOosb3yeTcs A/1s
KOHKaTeHauuu cneayowmnx CTpoK: i, pa3aenutenb, CTpoKa AN 3HadeHus hi n cTpoka-
vHankaTop. B ciyyae npuMeHeHus onepaTtopa + K CTPOKaM OH BbINOJTHAET UX KOHKaTeHauuto,
Toraa Kak B apudMeTUUECKUX BblPaXEHUAX OH 3aHUMAeTCs CIIOXKEHMEM.

YnpaxHeHue 1.7

MoanduumpynTe UMK Tak, 4To6bl 3HAaYEHME NMepeMEHHON | U3MEHANO0Cb HE B MPsSMOM, a B
obpaTHOM HanpaBsfeHnN.

1.6. Knaccbl n 06beKThbI

Java, Kak 1 nobon apyron 06bEKTHO-OPUEHTUPOBAHHbBIN A3bIK MPOrpaMMUPOBaHMUS,
pacnonaraeT cpeACcTBaMU MOCTPOEHUS K1AcCoB U 06bekToB. Kaxabiin 06beKT B Java uMeeT Turi;
MM SIBNSIeTCHA TOT KJlacC, K KOTOPOMY MPUHAANEXUT AaHHbIM 06beKT. B KaxaoM knacce ectb
YneHbl ABYX BUAOB: MO U METOAbI.

MonaMM Ha3bIBAKOTCA MepeMeHHble, COAEPXKallMe AaHHbIE Kacca U ero 06bLekToB. B
HUX XPaHATCS pe3y/bTaTbl BblUMCIIEHWI, BbIMOMHAEMbIX METOAAMWN AAHHOIO Kfacca.

MeToabl coAepKaT UCMOMHAEMbIN KoA Krnacca. MeToabl COCTOSAT U3 ONepaTopos; 3Tu
onepaTopbl, @ TakXe crnocob Bbi30Ba METOAOB B KOHEYHOM CUETE OMnpeaensitoT npoLecc
BbIMOMIHEHWUS MPOrPaMMbil.

Tak MOXET BbIrnsaeTb 06bsBneHne MPOCTOro Knacca, npeacrtaBngdrolWero TO4Ky Ha nJioCKOCTU:

class Point {
public double x, vy;
}

Knacc Point coaepuT ABa nons ¢ KOOpAMHaTaMu X U Yy TOYKWU, U B HEM HET HM OAHOr0 MeToAa
(KOHEYHO Xe, B TeKyllen peanusaummn). NMogobHoe obbsaBNeHne Kacca onpegenseT, Kak 6yayT
BbIrNaaeTb 06beKThl, CO34aHHbIE HA €ro OCHOBE, a TaKXe 33a4aeT noBeAeHne 06bekToB C
MOMOLLbIO pafa MHCTPYKUUI. YepTex npruobpeTtaeT HanbonbLuyto LLEHHOCTb MNOC/e TOro, Kak K
HeMy [006aBNAOTCA TEXHUYECKNE 3a4aHNS U UHCTPYKLNN.

YneHbl knacca moryT obnagatb pasnMyHbIMK NpaBamu gocTtyna. O6bsaBAeHMe Nonen X 'y
Knacca Point ¢ kto4eBbIiM C/10BOM public 03HavaeT, 4To Nobon MeToA NporpamMMmbl, MONYUNBLLUIA
A0CTyn K 06beKkTy Point, CMOXET npounTaTb UM U3MEHUTb 3TW Nons. PaspellaeTcs orpaHMunTb
AOCTYN K AaHHbIM U NMPefoCTaBATb €ro /iMlb MeTo4aM CaMOoro Kiacca Man CBA3aHHbIX C HUM
K/1accos.
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1.6.1. Co3paHue ob6beKToB

O61beKTbl co3natTCs nocpeacTtsom Bblpa)l(eHMVI, B KOTOPbIX UCMOJIb3YETCA K1to4eBOE C/10BO
new. Co3gaHHble Ha OCHOBe orpejeneHuns Knacca 06beKTbl YaCTO Ha3bIBAKOT 3K3emMrisiipamn
AaHHOro Knacca.

B A3bike Java co3gaBaemMble 06beKkTbl pa3MeLatoTcs B 061acTM CUCTEMHONM NamMsaATh, KoTopas
Ha3biBaeTca Kyyer (heap). ocTyn K nto60oMy 06beKTy OCYLLECTBASETCS C MOMOLLbIO CChUIKM Ha
06bEeKT — BMECTO caMoro obbekTa B MepeMeHHbIX COAEPXUTCS NLWb CCbiNIka Ha Hero. Koraa
CCbI/IKa He OTHOCUTCS HM K KakoMy 06bekTy, oHa pasHa null.

O6bl4HO Mexay caMmM 06bEKTOM M CCbISTIKOM Ha HEro He AenaeTcs 0Co6bIX pas3iMymii — MOXHO
CcKasaTb “nepefaTb MeToAy 06beKT”, Ha caMOM Aefie uMes B BUAY “nepefatb METoAy CCbUIKY Ha
06beKkT”. B KHUre Mbl 6yaem pasnuuaTb 3TU ABa NOHATUSA NWLWbL TaM, rae Heobxoaumo, HO vale
BCEro TepMuHbl “06beKT” 1 “ccbiika Ha 06bekT” 6yayT ynoTpebnsaTbCa Kak 3KBUBANEHTHbIE.

Bo3Bpallasck Kk onpeneneHHOMy Bbllle Kiaccy Point, AaBaiTe NpeanosioXmM, YTo Mbl
pa3pabaTbiBaeM rpacdmyeckoe NpuioXeHne, B KOTOPOM NPUXOAMUTCS CNeanTb 338 MHOXECTBOM
Touek. Kaxaas Touka npeactaBnsieTcsl oTAe/bHbIM 06bEeKTOM Point. BOT kak MOXET BbIrnaaeTb
co34aHne U MHUUManmMsaums o6bekToB Point:

Poi nt | owerLeft = new Point();
Poi nt upper Ri ght = new Point();
Poi nt m ddl ePoi nt = new Point ();

[ ower Left. x
[ ower Left.y

0.0
0.0

upper R ght. x = 1280. 0;
upper Ri ght.y 1024. 0;

m ddl ePoi nt . x = 640. 0;
m ddl ePoint.y = 512.0;

Kaxabii 06bekT knacca Point obnagaet cobcTBeHHOW Konuen nonen x n y. Hanpumep,
n3MeHeHune nons x obbekTa lowerLeft HMKaK He BAUSET Ha 3HadyeHne X obbekTa upperRight.
Monsa 06bEKTOB MHOMAA Ha3bIBAKT NeEpPEMEHHbIMU 3K3emrspa (instance variables), NoOCKoNbKy
B KaXAoM obbekTe (3K3eMnaspe) Kiacca COAEPXKUTCSA OTAeNbHAas KONus 3TUX NOJSen.

1.6.2. CtaTMmyeckue nons

Yawe Bcero 6biBaeT HY»XHO, YTO6bl 3HA4YEHME MOt OAHOro 06beKTa OTIMYANOCh OT 3HAUYEHUN
OJHOUMEHHbIX MOSIEN BO BCEX OCTas/IbHbIX 06bEKTAX TOro Xe Kacca.

TeM He MeHee MHOr4a BO3HMKaeT HeEO6X0AMMOCTb COBMECTHOMO UCMOb30BaHUS MOt BCEMU
obbekTamMm Knacca. Takme COBMECTHbIE MOJS TakXe Ha3blBaloTCA rnepeMeHHbIMM Ksiacca — TO
€CTb NepeMeHHbIMUN, OTHOCALLMMUCA KO BCEMY KJlaCCy, B OT/ZINYNE OT NEPEMEHHDbIX,
OTHOCSALUMXCS K €ro OTAesNIbHbIM 06beKkTaM.

[nsa yero Hy>XHbl MepeMeHHble Kracca? Jasalite npeactaBum cebe habpurky, MponsBoasLLyO
nneepbl Sony (Sony Walkman). Kaxxaomy nneepy npucBanBaeTCs YHUKabHbINA CEPUINHbIN
HOMep. B Hawux TepMMHax 3TO O3HayaeT, YTo B KaXA0M obbeKkTe nMeeTcs YHUKanbHOe nosne, B
KOTOPOM XpaHWUTCHA 3HauveHune HoMmepa. OgHako gabpuka fonXKHa 3HaTb 3HAYeHWe HoMepa,
KOTOpbIM AomKeH 6bITb MPUCBOEH creaytoweMy nneepy. AybnvposaTb 3Ty nHdoOpMaumio B
KaxxaoMm obbekTe-nneepe 66110 6bl HEPA3yMHO — HYXHa BCero o4Ha Konus HoMepa, KoTopas
XpaHUTCS Ha camon dabpuke, ApyrMMK CloBaMn — B NEPEMEHHON Kracca.
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Y1061 MCMONBb30BaThb NOJIE A/ XPaHEHUSA MH@OPMaLMM, OTHOCSLLENCS KO BCEMY Kaccy,
cnepyeT 06bABUTbL €ro C K/I0YEBbIM C/TIOBOM static, MO3TOMY Takue Nonsi MHOrAa Ha3biBakoT
cratnyeckmumy. Hanpumep, o6bekT Point, npeacTaBnsioWmMin HaYano KoopanHaT, MOXeT
BCTpeYaTbCs AOCTAaTOYHO YacTo, MO3TOMY MMEET CMbIC BblAENNTb EMY OTAE/IbHOE CTaTUYeCKoe
none B Knacce Point:

public static Point origin = new Point();

Ecnun 370 06bsiIBNEHNE BCTPETUTCS BHYTPM 06bsBNEHNsA knacca Point, TO NOSBUTCA POBHO OAMH
3K3eMnasap AaHHbIX C MeHeM Point.origin, KOTopbI Bcerga 6yaeTt ccbinaTtbcst Ha 06bekT (0,0).
MNone static 6yaeT NpucyTCTBOBaTL BCErAa, HE3aBUCUMO OT TOr0, CKOMIbKO CyLLecTByeT 06beKTOB
Point (gaxe ecnv He 6bI10 CO34aH0 HM 0AHOro o6bekTa). 3HAUYEeHMS X U Y PaBHbl HYHO, MOTOMY
YTO YMC/IOBbIE MOJIS, KOTOPbIM He 6bI10 NPUCBOEHO HaYaslbHOro 3HAaYEHUS, MO YMONYAHUIO
MHULNANNU3NPYIOTCA HYNAMU.

Mbl y>ke BCTpeYasiMCb CO CTaTudeCcknM o6bEKTOM B Hallen nepBor nporpamme. Knacc System —
CTaHAapTHbIM Kiacc Java, B KOTOPOM MMeeTCs CTaTU4ecKoe rnose C MMEeHeM out,
npegHasHavyeHHoOe A/1d HanpaBJieHUAa BbiBOA4a NMpPorpaMmbl B CTaH,D,apTHbIVI BbIXO,D,HOVI MOTOK.

Koraa B 37Ol KHWUIe BCTpeYaeTcs TEPMUH “nosne”, o6blYHO UMEEeTCst B BUAY MNoNe, YHUKANbHOe
ON51 KaXkaoro o6bekTa, XOTsl B OTAEJbHbIX C/lydasix Ans 60/blieit SCHOCTU MOXET
MCMONb30BaTbC TEPMUH “HecTaTUUecKoe nosne”.

1.6.3. C6opwnk Mycopa

Mpeanonoxum, Bbl CO34anM 06BEKT C MOMOLLbBIO BbI30Ba New; HO Kak n36aBuTbCs OT 3TOro
obbekTa, Korga OH OKaXeTCcs HEHYXHbIM? OTBET NPOCTOM — HMKaK. Hencnonb3yemble 06beKThbl
Java aBTOMaTUUeCKM YHUUTOXaTCA cbopiymkom mycopa. Coopwmnk mycopa paboTtaeT B
(OHOBOM pexmnMme 1 cneagmuT 3a CCbIKaMn Ha 06bekTbl. Koraa ccbliok Ha o6bekT 6onblue He
oCTaeTcs, NoSABASIETCS BO3MOXHOCTb YOpaTb €ro U3 Kyyu, rae OH BPEMEHHO XpaHuICs, XoTs
caMo yganeHue MoxXeT 6biTb 0T/IoXKeHOo A0 6onee NoaXOASLWEro MOMEHTa.

1.7. MeToabl U NapaMeTpbl

Ob6bekTbl OnpeaeneHHoro Bblilwe kaacca Point MoryT 6biTb n3MeHeHbl B 1l060oM dparmeHTe
nporpaMMbl, B KOTOPOM MMEETCS CCblIka Ha 06beKT Point, MOCKOMbKY MO/ 3TOr0 Kiacca
06bsBNEHbI C KoYeBbIM C10BOM public. Knacc Point npeactaenseT cobor npocTenwumin npyuMep
Knacca. Ha camom gene nHorga MoXXHO 060MTUCh U MPOCTbIMK KacCaMyn — Hanpumep, nNpum
BbIMO/IHEHUM YNCTO BHYTPEHHMX 3a4ay NakeTa UanM Koraa Ans Bawmx uenen xsaTtaeT
NpOCTENLUNX TUMOB AAHHbIX.

TeM He MeHee HacTosiLMe NMpenMyLLecTBa 06 bEKTHO-OPUEHTUPOBAHHOIO MPOrPaMMUPOBaAHUS
NPOSIBNISIIOTCS B BO3MOXHOCTU CNpsTaTb peanusauunio kiacca. B s3bike Java onepaumn Hag
K/TaCCOM OCYLLECTB/ISIOTCS C MOMOLLbIO METOAOB K/lacCa — MHCTPYKLUI, KOTOPbIE BbIMOJHAKOTCS
HaZ AaHHbIMU 06beKTa, YTO6bI MOMYyYMTb HYXHbIN pe3ysibTaT. B MeTogax 4acTo UCMOosb3yTCs
Takve JeTanu peanvsauumn Knacca, KoTopble A0MKHbI 6bITb CKPbITbl OT BCEX OCTasIbHbIX
06beKTOB. [lJaHHblE CKPbIBAOTCA B METOAAX U CTAHOBSATCS HEAOCTYMHbIMU A1t BCEX MPOUMX
06EKTOB — B 3TOM 3aK/1HO4AETCSl OCHOBHOW CMbIC/T MHKAMCYSUUN AaHHbIX.

Kaxabli MeToa nMeeT Hob uin 6onee napameTpoB. MeToa MOXeT BO3BpaLlaTh 3HAYEHUe Uim
06BABNATHCS C K/IOYEBLIM CNIOBOM VOoid, KOTOPOE 03Ha4aeT, YTO MeTOA HMYEro He BO3BpaLlaeT.
OnepaTopbl MeToAa coaepxaTcsa B 6510ke mexay purypHboiMm ckobkamu { n }, KoTopble
CNefyroT 3a UMEeHeM MeToAa M 06bsBNEHUEM ero curHaTypbl. CUrHaATYpOM Ha3blBaeTCsH UMS
MeToAa, COMpOBOXAAEMOe YMCIOM M TUMOM ero NnapamMeTpoB. MOXHO YCOBEPLUEHCTBOBATb Knacc
Point n no6aBUTb B HErO MPOCTON MeToA clear, KOTOPbIA BbIMSAWT TakK:

public void clear() {
X = 0;
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MeTog clear He nMeeT napaMeTpoB, MOCKO/IbKY B CKO6Kax (M ) Mocie ero MMeHW HUYero HeT;
KpoMe TOro, 3ToT MeTo4 06bABASAETCS C KIOYEBbIM C/IOBOM Void, MOCKOMbKY OH HE BO3BpallaeT
HMKaKOro 3HadeHus. BHyTpu MmeToga paspeluaeTcsi NpsMoe MMeHOBaHWe nonen n MeToaoBs
K/lacca — MOXHO MPOCTO HanucaTtb X U Yy, 6e3 CCbI/IKM Ha KOHKPEeTHbIN 06beKT.

1.7.1. Bbi130B MeToaa

O6bekTbl 06bI4YHO He paboTaloT HEMOCPEACTBEHHO C AaHHbIMU APYTMX 06bEKTOB, XOTS, KaK Mbl
BUAENN Ha npuMmepe Knacca Point, Knacc MoxeT caenaTtb CBOM nons obweaoctynHbiMn. U Bce
K€ B XOPOLLO CMPOEKTMPOBAHHOM Knacce AaHHble 06bIYHO CKPbIBAKOTCH, YTOObI OHM MOMU
M3MEHATbCHA TOJIbKO MeToAaMu 3TOro knacca. Ytobbl Boi3Bate MeTos, HE06X0AMMO yKa3aTb UMS
obbekTa 1 UM MeToda M pasfenuTb Ux Toukon (.). NapameTpbl nepefaloTcs METOAY B BuAe
3aKJ/TIOYEHHOMO B CKOBKM CMMCKa 3HAYeHUN, pa3gensemblx 3anatbiMu. [Jaxe ecnv MeToj,
Bbl3blBaeTCs 6e3 napamMeTpoB, BCE paBHO HEOH6XOAMMO yKa3aTb NyCTble CKOH6kU. O6beKT, Ans
KOTOPOro Bbi3blBaeTcs MeTod (06beKT, MONyyaroLWmii 3anpoc Ha BbI30B METOAA) HOCUT Ha3BaHue
obbeKkTa-nosyyartesisi, Ui NpoCTO ros1yyartess.

B kauectBe pe3synbTata paboTbl METOAA MOXET BO3BPaLLATbCS TONIbKO OAHO 3HayeHue. Y1obbl
MeTOZ BO3Bpallan HeCKO/IbKO 3Ha4YeHUI, cedyeT co34aTh cneumasnbHbli 06beKT,
€AVHCTBEHHOE Ha3HayYeHne KOTOPOro — XpaHeHne BO3BpaLlaeMbIX 3HAYEHWUN, U BEPHYTb 3TOT
06beKT.

Huxe npuBoanTCcs MeTOA C MMeHeM distance, KOTOPbIN BXOAUT B Knacc Point, MCMOAb30BaHHbIN
B Npeabiaywmx npuMepax. Metog distance NnpMHUMaeT B KayecTBe napaMeTpa eLe oAuH
06beKT Point, BbIUMCNAET EBKIMAOBO PacCTOSHME MeXAy ABYMS TOUKaAMU M BO3BpallaeT
pe3ynbTaT B BUAE BELECTBEHHOrO 3HaYEHUS C ABOMHON TOYHOCThHO:

publ i c doubl e distance(Point that) {
doubl e xdiff, ydiff;
xdi ff = x —that.x;
ydiff =y —that.y;
return Math.sqrt(xdiff * xdiff + ydiff * ydiff);

[Ons obbvekToB lowerLeft n upperRight, KoTopble 66111 onpeaeneHbl B pa3gene, NoCBAWEHHOM
CO3[4aHMI0 3K3eMnIsapoB 06bEeKTOB, BbI30B MeToAa distance MOXET BbIrSAeTb TaK:

double d = lowerLeft.distance(upperRight);

MNMocne BbINOMHEHMS 3TOr0 onepaTopa nepemeHHas d 6yaeT cogep)aTb €BKINAOBO PACCTOSAHUE
Mexay Toykamu lowerlLeft n upperRight.

1.7.2. Ccbinka this

NHorpa obbekTy-nonyyaTtento 6biBaeT Heob6XoAMMO 3HaTb CCbIIKY Ha camoro cebsa. Hanpumep,
0bbeKkT-nonyyaTesib MOXeT 3ax0TeTb BHECTU cebs B KaKo-HMbyAb CMMCOK 06beKTOB. B kaxaom
MeToAe MOXET UCMoAb30BaTbhCA this — cCbisika Ha TeKkywmin 06bekT (06beKkT-nony4vaTens).
Cnegnytollee ornpefeneHue clear 3SKBUBanNeHTHO MpUBEAEHHOMY BblLle:

public void clear() {
this.x = 0;
this.y = 0;
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Ccbinka this 4acTo MCnonb3yeTca B Ka4yecTBe napameTpa A/ TeX METOA0B, KOTOPbIM HYXXHa
cCblfika Ha o6bekT. Kpome Toro, this Takxe MOXET NPUMEHATbCA AN MMEHOBaHUS Y1EHOB
Tekyuwero obbvekTa. BoT ewe oanH 3 MeToaoB Point, KOTOPbIA Ha3biBaeTCAd Move U CAYXUT ANs
NMPUCBOEHMS MONSAM X U Y OMpefeneHHbIX 3HaYeHUN:

public void nove(double x, double y) {
this.x X;
this.y y;

B meTtoze move ccbinka this nomoraer paszobpaTtbCs, 0 Kakux X Uy naet pedb. [Npucsontb
aprymMeHTaM move MMeHa X U Yy BMNOJIHE pa3yMHO, MOCKOJIbKY B 3TUX NapaMeTpax MeToay
nepefarTca KoopauHaThl X Uy TOYKW. HO Torga nony4yaeTcs, YTo MUMeHa napaMeTpoB
COBMagaloT C MMeHaMu nosnen Point, N UMeHa napaMeTpoB CKPbLIBAOT UMeHa nonen. Ecam 6bl Mbl
MpOCTO HanMcanan X = X, TOo 3HayeHne napaMeTpa x 6b1/10 661 NPUCBOEHO CaMOMy nMapameTpy, a
He Mo X, Kak Mbl XO0Tenn. BeipaxeHue this.x onpeaensieT none x obbekTa, a He napameTp X
MeToda move.

1.7.3. CtaTnueckune Mmertoabl

Mbl y>xe 3HaeM, 4YTO B Kjlacce MOryT MPUCYTCTBOBaTb CTaTMYeCKMe Nons, OTHOCSLMECS K Kaccy
B LIE/IOM, @ He K ero KOHKpPETHbIM 3K3eMnaspam. o aHanormm ¢ HUMM MOryT CyLLeCcTBOBaTb U
CTaTMYecKue MeToAbl, TakXKe OTHOCSLLMECS KO BCEMY K/lacCy, KOTOpPble YacTO Ha3blBatoT
meTogamu Knacca. Ctatmyeckme MeToabl 06bIYHO MpeaHasHavaTCs 415 BbINOJHEHMWSA
onepauuin, cneumdnyHbIX ANs AaHHOro Knacca, U paboTatoT Co CTaTUYECKUMMWN MOASMU, @ He C
KOHKPEeTHbIMM 3K3eMnaspamMm knacca. Metoabl knacca o6baBAAOTCA C K/THOYEBbLIM C/IOBOM static
M Ha3bIBAKOTCA CTaTUYECKMMU METOAAMM.

Korga B 3TOM KHUIe BCTpeYaeTcs TEPMUH “MeToA”, OH (KaK 1 TEPMUH “rofnie”) O3HavyaeT MeToA,
cneumduYHbIA ANa KaXaoro obbekTa, XOoTa B OTAENbHbIX CNy4yasax, Ans 6onblien aCHOCTH,
MOXET UCMOb30BaTbCs TEPMUH “HECTAaTUYECKUIA MeToa”.

[ns 4ero HyXHbl cTaTMyeckme metToabl? [JaBanTte BepHeMCs K npuMepy ¢ ¢pabpukon,
npoussoaswen nneepbl. Cneayowmii CEpuiiHbii HOMep A5 HOBOrO U34S AOSIXKEH
XpaHuTbcs Ha dabpuke, a He B KaxaoM obbekTe-nneepe. COOTBETCTBEHHO U METO/A, KOTOPbIA
paboTaeT C 3TMM HOMEpPOM, AO/MKeH 6blTb CTaTUYECKMM, @ He MeTOAO0M, paboTarwmm
KOHKpPeTHbIMM 06beKTaMu-naeepamu.

B peanusaumu metoga distance 13 npeablayLiero npMMepa MCnonb30BaH CTaTUYECKUn MeToA
Math.sqrt 41§ BblUMCNEHUs KBaApaTHOro KopHs. Knacc Math coaepXuT MHOXeCTBO METOA0B
A9 4aCTO BCTPEYaLWMXCA MaTeMaTnyecKnx onepauunii. 3Tu METOAbl 06bsBNEHDI
CTaTMYECKUMMU, TaK KakK OHN paboTaloT He C KaKMM-TO onpejeseHHbIM 06bEeKTOM, HO COCTaBNSAOT
BHYTPW Knacca rpynmny co CXOAHbIMU (PYHKLUSMU.

CTaTnyeckmin MeToA He MOXeT HanpsMyl obpalwaTbcs K HecTaTM4yeckmM yneHam. Npu Bbi3oBe
CTaTMYECKOro MeToAa He CyLLEeCTBYeT CCbUIKM Ha KOHKPeTHbI 06beKT, A1 KOTOpPOro
BbI3bIBAETCH AaHHbIN MeToA. BnpoyeMm, 370 orpaHMyeHne MOXXHO 060nTH, nepegasBas CCbIIKY Ha
KOHKpeTHbI 06beKT B KayecTBe NapameTpa CTaTMyeckoro metoga. Tem He MeHee B obLuem
Cryyae cTaTMyeckne MeToAbl BbIMOAHSAIOT CBOM DYHKLMN Ha YPOBHE BCEro Kaacca, a
HecTaTuyeckne MeToabl paboTaloT C KOHKpeTHbIMU o6bekTamun. CTaTuueckuii MeToa,
MoANULMPYOLWMIA NoNsS 06beKTOB, — MPMMEPHO TO Xe caMoe, 4To 1 abpuka 13 Hawero
npvMepa, KoTopas NbITaeTCd U3MEHUTb CEPUNHBIN HOMEpP AaBHO NPOAAHHOIO Mneepa.
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1.8. MaccuBbl

MpocTble NepeMeHHble, CoaepXallye BCEero OAHO 3HAYEHWe, NONE3Hbl, HO A MHOTUX
NMPUIIOXEHUI UX HEAOCTAaTOUYHO. CKaxeM, A5l pa3paboTku NporpaMMbl UTPpbl B KapTbl TpebyeTcs
MHOXeCTBO 06beKkTOB Card, C KOTOPbIMU MOXHO 6b1J10 6bl ONEPUPOBaThL Kak C eAVHbIM LesbIM.
[ns Takux cnyvyaes B si3blke Java NpefyCMOTPeHbl MacCuBbl.

MaccuBoM Ha3biBaeTcs HAabop NepeMeHHbIX, OTHOCALWMXCS K OAHOMY Tuny. [loCTyn K 31eMeHTaM
MacCuBa OCYLLEeCTBASETCS NOCPeACTBOM MPOCTbIX LLEeNIOYNCIIEHHbIX MHAEKCOB. B KapTouHoM nrpe
06bekT Deck (konoga) MOXET BbIrNAAeTb TakK:

cl ass Deck {
final int DECK SIZE = 52;
Card[] cards = new Card[ DECK SI ZF];

public void print() {
for (int i =0; i < cards.length; i++)
Systemout.println(cards[i]);

CHa4yana Mbl 06bSBNSIEM KOHCTaHTY C uMeHeM DECK_SIZE, cogepyKallyo KOMYeCTBO KapA B
Konoze. 3atem nose cards 06bsABNSeTCA B BUAE MaccuBa Tuna Card — Ans 3TOro nocjie MMeHu
Tuna B 06bABNEHMN HEOH6XOAMMO NMOCTaBUTb KBagpaTHble ckobku [ n ]. Pasamep maccmBa
onpenensieTcs npy ero Co3gaHnmn n He MOXeET 6bITb U3MeHeH B HyayLueM.

Bbi30B MeToga print NokasbiBaeT, Kak NPOM3BOAUTCSA AOCTYMN K 3/IEMEHTaM MaccmMBa: UHAEKC
HY>XHOIO 3/IEMEHTa 3aK/toUaeTcs B KBagpaTHble CKo6kU [ U ], cneayolime 3a MMEHEM MacCuBa.

Kak HeTpya4HO goragaTbCsl MO TEKCTY NporpamMmbl, B 0bbekTe-Maccuee nmeeTcs none length, B
KOTOPOM XPaHUTCH KOIMYECTBO 3/IEMEHTOB B Maccmse. [paHuLamMy MaccuBa SABNAIOTCA Lesble
yncna 0 n length-1. Ecnm nonbitateCs 06patMTbCa K 3N1€MEHTY MaccuBa, MHAEKC KOTOPOro
BbIXOAMUT 3a 3TV npeaensl, To Bo3byxaaeTcsa ucknoveHme IndexOutOfBounds.

B 3TOM npuMepe TakXe AEMOHCTPUPYETCS HOBbIN MeXaHU3M 0O6bsB/IEHUS MEPEMEHHbIX —
nepeMeHHas unkia obbsBneHa B cekumMm nHuumanmsaummn umkna for. O6baBneHne nepemMeHHom
B CEKLMM MHUUManmM3aumm — yao6HbI 1 HarnsaHbiin crocob o6baBieHnsa npocTolr nepeMeHHon
uMkna. Takas KOHCTPYKUMS AOMNyCKaeTcs NULb Npy MHULManm3aumm umkna for; Bbl He CMOXeTe
06BABUTb NEPEMEHHYIO MpW NMpoBepKe ycnoBus B onepartope if nunm while.

MNMepemMeHHasa unkna i CylwecTByeT b BHYTpu onepartopa for. NepeMeHHasa uukna,
o6bsBNeHHas NoAobHbIM 06pa3oM, ncHesaeT cpasy Xe Moc/e ero 3aBepLlUeHns — 3TO O3HavaeT,
4YTO ee UMS MOXEeT UCMO/b30BaTbCs B KaYeCTBE MMEHN NePEMEHHOM B MNOCAEAYOLWNX
orepaTopax uukna.

YnpaxHeHue 1.8

N3meHuTe npunoxeHue Fibonacci Tak, 4Tobbl HangeHHble uncna ®nboHayum CoXpaHsaNnCb B
MaccuBe U BbIBOAWIUCH B BUAE CMUCKA 3HAYEHUA B KOHLIE MPOrpamMmbl.

YnpaxHeHue 1.9

N3meHuTe npunoxeHue Fibonacci Tak, 4tobbl yncna GruboHauum coxpaHsAncb B Mmaccuee. Ons
3TOr0 CO34anTe HOBbIA KNacc AN XPaHEeHUs CaMOro Yncsa M I0rMYeckoro 3HavyeHus,
ABNSAIOLLErOCS MPU3HAKOM YETHOCTM, MOC/e Yero co3galite MacCuMB A1 CCbIJIOK Ha 06beKThbl
3TOro Ksiacca.
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1.9. CrpokoBble 06beKTbl

[Ons paboTbl C nocnefoBaTe/ibHOCTAMM CMMBOJIOB B Java npeaycMoTpeHbl Tun 06bekToB String u
A3blKOBas NoggepXKKa npu Ux nHuumanmsaumm. Knacc String npegoctaBnsieT pasHoobpasHble
MeToAbl Ans paboTbl ¢ obbekTamm String.

MpuMepbl nnTepanos Tuna String y>ke BCTpeyasiMCb HaM B NpuUMepax — B YaCTHOCTWU, B
nporpamme HelloWorld. Korga B nporpamme rnosiBnseTca orepaTtop cieaylowero smaa:

System.out.printin(“Hello, world”);

KOMMOUAATOP Java Ha CaMoM Aefne co34aeT 06bekT String, MpMcBanMBaeT eMy 3HauyeHue
yKasaHHOro fimTepana v nepefaeT ero B KauecTBe napaMeTpa mMetogy println.

O61bekThl TMNa String OTIMYAOTCS OT MacCUMBOB TEM, UYTO MPU UX CO3AAHUN HE HYXHO
ykasbiBaTb pa3Mep. Co3naHue HOBOro obbekTa String U ero HMLUManM3auus BbINOHAITCS
BCEro OAHWM OMepaTopoM, KakK MOKa3blBaeT CleAyHLWnii npuMep:

class StringDeno {
static public void main(String args[]) {
String nyName = “Petronius”;

nyNane = nyNane + “ Arbiter”;

Systemout. println(“Nane = ” + nyNane);

Mbl co3gaem o6bekT String ¢ uMeHeM myName 1 MHULManM3npyem ero CTPOKOBbIM SINTEPAsIOM.
BblpaxxeHne ¢ onepaTtopoM KOHKaTeHauuu +, criefytollee 3a uHMunann3saumeni, co3gaeT HOBbIM
06BbeKT String € HOBbIM 3HavyeHneM. HakoHel, 3HavyeHne myName BbIBOAUTCS B CTAHAAPTHbIN
BbIXOAHOW MOTOK. Pe3ynbTat paboTbl NpMBEAEHHOW Bbille NporpaMMbl 6yAeT TakuM:

Name = Petronius Arbiter

Kpome 3Haka +, B KauecTBe ornepaTopa KOHKaTeHaLMM MOXHO MCMOSb30BaTh OMepaTop += Kak
COKpalLeHHY0 hopMy, B KOTOPOI Ha3BaHWe NepeMeHHol pasMeLLaeTcs B IEBOM YacTu
onepaTopa. YCOBEepLIEHCTBOBAHHAs BEPCUSA NPUBEAEHHOMO BhILLE NMPUMEpPA BbIMAAUT TaK:

class BetterStringDeno {
static public void main(String args[]) {
String nmyName = “Petronius”;
String occupation = “Reorgani zation Specialist”;

nyNane = nyNane + “ Arbiter”;
nyName += ;

nyNane += “(” + occupation + “)”;
Systemout. println(“Nane = " + nyNane);

Tenepb Npu 3anycke nporpaMmbl 6yaeT BbiBeAeHa c/eaytowas cTpoKa:
Name = Petronius Arbiter (Reorganization Specialist)

O61bekThl String cogepxaT MeToa length, KOTOpbIA BO3BpaLLlaeT KOJIMYeCTBO CMMBOJIOB B
cTpoke. CMMBOJIbI UMEKOT MHAEKCHI OT O Ao length()-1.
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O61bekThbl String ABNAOTCA HEU3MEHSIEMbIMU, WIN JOCTYIHBIMU TO/IbKO AJ1S1 YTEHUSI;
coaepxvmMmoe obbekTa String HUKOr4a He MeHsieTcsi. Koraa B mporpaMme BCTpevarTcs
onepaTopbl CieAyloLLero Buaa:

str = “redwood”;
/!l ... cme;mare uTo-HMOYHbL CcO Str
str = “oak”;

BTOPOW OrepaTop NpuUcBavBaHus 3af4aeT HOBOE 3HAYEHUE CCblIKM Ha OOBEKT, a He
coaepXXnmoro CTpoku. MNpu KaxxaoM BbINOIHEHUN OMnepaunn, KOTopas Ha NepBbii B3rNsa4
M3MeHSsIeT coaepxunmoe obbekTa (Hanpumep, UCNob30BaHWe Bbille +=), Ha CaMOM Jene
BO3HUKAET HOBbIN 06BbEKT String, TakXe AOCTYMHbIA TOIbKO ANS YTEHUS, — TOrAa Kak
CoAepXUMOe NCXOAHOro obbekTa String ocTaeTcs HemaMeHHbIM. Knacc StringBuffer nossonser
C034aBaTb CTPOKM C U3MEHSIOLWMMCSA COAEPXUMbIM; 3TOT KJlaCcC OMUCbIBAeTCs B rnaee 8, B
KOTOpOM nMoapobHO paccMaTpmBaeTcs U Kiacc String.

CambIli npocToi cnocob cpaBHUTL ABa 0bbekTa String 1 BbISICHUTb, COBMaaaeT /v Ux
CoAepXMMoe, 3aK/TI04aeTcs B UCMOIb30BaHUM MeToAa equals:

if (oneStr.equal s(twoStr))
foundDuplicate(oneStr, twoStr);

[pyrvie MeToAbl, B KOTOPbIX CPaBHMBAKTCS YacT! CTPOKM UM UTHOPUPYETCS PETUCTP
CUMMBOJIOB, TakXe paccMaTpvBaloTCs B rfaBe 8.

YnpaxHeHue 1.10
N3MeHunTe npunoxeHue StringsDemo Tak, 4Tob6bl B HEM UCMOb30BaIMCh Pa3Hble CTPOKMN.
YnpaxHeHue 1.11

N3mMeHnTe npunoxeHue ImprovedFibonacci Tak, 4Tobbl co3aaBaeMbie B HEM 06beKTbl String
CHayana CoXpaHs/IMCb B MacCMBe, a He BbIBOAWINCH Bbl Cpasy Xe Ha rnevaTb MeToAoM printin.

1.10. PacuumpeHue Knacca

OZHMM U3 caMbIX 60bLUNX AOCTOMHCTB 06BEKTHO-OPUEHTUPOBAHHOMO NPOrpaMMUPOBaAHMS
ABNIAETCS BO3MOXHOCTb TaKOTO PaclUMpeHUsi, UNN CO34aHUs MoAK1acca, CyLeCcTBYOLWEro
Kiacca, Npu KOTOPOM MOXHO UCMOJIb30BaTb KO, HanMCaHHbIA A/19 UCXOAHOMO Kiacca.

Mpw pacwmpeHnn Knacca Ha ero OCHOBE CO34aeTCs HOBbIV KJacC, Hacleay roLmii BCe NOs U
MeToAbl paclUMpSEMOro Kracca. MicxoaHbii Kiacc, 475 KOTOPOro npoBoAWIOCh pacluMpeHune,
Ha3bIBAETCS CyrepK/IaccomM.

Ecnu noaknacc He nepeoripesenset (override) noBeaeHne cyrnepkiacca, To OH HacneayeT Bce
CBOWCTBa Cynepkacca, NOoCKOMbKy, KaK Y>Xe roBOpuioChb, PacCLUMPEHHbIN Klacc HacneayeTt
nons n MeToAbl Cynepkacca.

Mpumepom ¢ nneepamm Walkman MOXHO BOCNO/b30BaTbCA U 34eCb. B nocnegHnx Mmoaensx
nsieepoB yCTaHaB/IMBAKTCA ABa pa3beMa A1 HaYLWHUKOB, YTO6bl OAHY U Ty Xe KacCceTy MOrnm
cnywaTb cpasy ABoe. B 06beKTHO-OpUEHTMPOBAHHOM MUPE MOAESb C ABYMS pa3beMaMu
pacwupseT 6a30Byt0 Mofenb. JTa MoAeNb HacneayeT BCe XapaKTEPUCTUKU N NOBeAEHME
6asoBon mogenun n gobaBnseT K HUM CBOU COBCTBEHHbIE.

MokynaTtenn coobwanu B Koprnopauui Sony, YTO OHW XOTen 6bl UMETb BO3MOXHOCTb
pasroBapuBaTb APYr C APYIOM BO BPEMS MPOCYLUMBaHUS KacCeTbl. Sony yCOBepLUEHCTBOBaNa
CBOI MOZesNb C ABYMS pasbeMaMu, 4YTo6bl NHOAM MOMM MOrOBOPUTL NOA4 My3biKy. Mogesnb C
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ABYMS pasbeMaMu U C BO3MOXHOCTbIO BEAEHUS MepPeroBopoB SBASETCA MOAKIAaCCOM MOAENUN C
ABYMS pasbeMaMu, HacreayeT Bce ee CBOMCTBA M Ao6aBAseT K HUM CBOM COBCTBEHHbIE.

Y Sony uMeloTcsa v apyrve Mmoaenv nieepos. Bonee nosgHue cepmmn paclumpsitoT BO3MOXHOCTU
6a3o0BoM Mogenn — OHWM CO34Al0T MOAKIACCHI HA €€ OCHOBE M HAC/IeAyloT OT Hee CBOWCTBA U
rnosezeHue.

[asariTe NOCMOTPUM, KakK MPOUCXOAUT HacnefoBaHue B Java. Pacwmpum Haw knacc Point,
yTO6bl OH MpeacTaBNsan NMKCenb Ha 3KpaHe MoHMTOopa. B HOBOM knacce Pixel K KoopAnHaTaM X
1y nobaesnserca nHopMauus o LBeTe NMuKCcens:

cl ass Pi xel extends Point {
Col or col or;

public void clear() {
super.clear();
color = null;

Knacc Pixel pacwumpsieTt Kak gaHHble, Tak U MoBeJeHne CBoero cyrnepkiacca Point. Ansg AaHHbIX
3TO 03HA4aeT, UTo B Knacce Pixel noasnaeTcsa gononHuTeneHoe none color. Pixel Takxe
pacwupseT noBeaeHne Point, nepeonpeaensas Metos clear knacca Point. 3Ta koHuenums
HarnsaHo n3obpaxeHa Ha pUCyHKe:

\ 2 /’bf;/

"
.
\ / \,r Pixel pacwwpser Point
LV i -\\
\\\4

4 /

i

K's'} double x
/ *’\/dmmnyr >‘% “>
')

VA
\Q_ "\ Color color
Knacc Pixel /

5,
b

A

O61beKkT Pixel MOXeT MCcnonb30oBaTbCa B N060M NporpaMMe, KoTopas paccuMtaHa Ha paboTty ¢
obbekTamum Point. Ecnn meTogy Heobxoanmo nepeaatb napameTp Tvna Point, MOXXHO BMeCTO

Hero nepenatb 06beKT Pixel — Bce 6yaeT HopManbHO. BMecTo o6bekTa knacca Point MOXHO

nosb30BaTbCa 06beKTOM nogknacca Pixel; 3To sBNeHWe M3BECTHO NoA Ha3BaHUEM
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“nonuMopdunsmM” — oAnH 1 TO xe 06bekT (Pixel) BbICTynaeT B HECKONbKMX (r10/11-) popmax (-
MOp) N MOXeT UCMONb30BaThCA U Kak Pixel, 1 kak Point.

MoBeneHwme Pixel pacwmpsieT noseaeHne Point. OHO MOXeT COBepLUEHHO npeobpa3nTbcs
(Hanpumep, paboTa c uBeTamMu B HaweM npumepe) nnn byaeT npeactaBnsaTb cobon HekoTOpoe
OrpaHnyeHne CTaporo NoBeAeHns, yA0BIeTBOPSILLEEe BCEM NCXOAHbIM TpeboBaHMAM.
MprMepoM NOCIeAHEro MOXET CNYyXUTb 06BEKT Kiacca Pixel, npyHagnexalwmii HeKOTopoMy
06bekTy Screen (3KpaH), B KOTOPOM 3HAYEHUS KOOPAMHAT X U Yy OrpaHMUYMBaOTCS pa3Mepamu
3KpaHa. B ncxogHom knacce Point 3HavyeHus KOopaMHAT MOriM 6biTb MPOM3BOIbHBIMU, MO3TOMY
OorpaHMyeHHble 3Ha4YeHNs KOOpANHAT BCE PaBHO NiexaT B UCXOAHOM (HEOrpaHUYEHHOM)
AnarnasoHe.

PaclumpeHHbI Knacc 4acTo repeorpesessieT noBeAeHne CBOero cyrnepksiacca (To eCTb Kiacca,
Ha OCHOBE KOTOPOro OH 6bls1 CO34aH), MO-HOBOMY peanu3ys OAWH WAN HECKOJIbKO
yHacneaoBaHHbIX MeTOA0B. B npuBeAeHHOM Bbille NMPpUMEpPE Mbl Nepeonpeaenuam MeTos clear,
yTo6bI OH Ben cebs Tak, Kak Toro Tpebyet 06bekT Pixel, — meTop clear, yHacneaoBaHHbIA OT
Point, 3HaeT AMwWb O CyL,ecTBOBaHWN nonen Point, HO, pasymeeTcs, He AoraAbliBaeTcs O
npucyTcTBmu nons color, 06baBNEHHOro B nogknacce Pixel.

YnpaxHeHue 1.12

HanuwuTe Habop Knaccos, oTpaXarwLwWmx CTPYKTYpY cemenctaa nieepos Sony Walkman.
Bocnonb3ylitecb MeTogamu, 4tobbl CKpbITh BCE AaHHble, 06bABUTE NOCNEAHUE C KHOYEBbBIM
CrnoBOM private, a meTtoabl — public. Kakne meToabl AO/MKHbBI NpuHaanexaTe 6a3oBoMy knaccy
Walkman? Kakne metoabl 406aBATCA B paclUMpeHHbIX Knaccax?

1.10.1. Knacc Object

Knaccel, ansa KOTOpPbIX HE YKa3aH paCUJMpFleMbIVI Knacc, aBnATCA HEABHbIM paClUMpeHnem
knacca Object. Bce cCbiniku Ha 06beKTbl MOAMMOP@PHO OTHOCATCA K Knaccy Object, KOTOpbI
ABNseTca 6a30BbIM K/1aCCOM ANns BCeX CCbITOK, KOTOPbIE MOTYT OTHOCUTBLCA K obbekTaM nboro
Knacca:

Qbj ect oref = new Pixel ();
oref = “Sonme String”;

B aTOM npuMepe o0b6bekTy oref BMOSHE 3aKOHHO NPUCBaUBAOTCS CCbUIKM Ha 06bekThbl Pixel u
String, HEB3Mpas Ha TO YTO 3TU KacCbl HE MMEIT Mexay cobor Huyero obwero — 3a
UCKTIOYEHNEM HESIBHOIMO cynepkiacca Object.

B knacce Object Takxe onpenensieTcss HECKOJIbKO BaXXHbIX METOA0B, PACCMOTPEHHbLIX B I/1aBe 3.

1.10.2. Bbi30B MeTOAOB cynepksacca

YT106b1 OUnCcTKa 06BLEKTOB K1acca Pixel nponcxoamna npaBuibHO, Mbl 3aHOBO peann3oBanu
MeToA clear. Ero paboTa HauMHaeTcs € TOro, YTO C MOMOLLbIO CCbIIKM SUPEr BbI3blBAETCSH METO/,
clear cynepknacca. Ccbisika super BO MHOMMX OTHOLUEHUAX HAaMOMUHAET yXe YyNOMUHAaBLLYHCS
paHee ccblKy this, 3a TeM UCKIIOYEHNEM, YTO SUper UCMOJb3YETCS A9 CCbITOK Ha YJIeHbI
cynepknacca, Torga Kak this ccblnaeTcs Ha YneHbl Tekyllero obbekTa.

Bbi30oB super.clear() obpallaeTca K Cynepkaaccy Ans BbINMOMHEHUS MeToAa clear TOUHO Tak Xe,
KaK OH obpatuancs 6bl kK M060My 06BbEKTY Cyrnepkiacca — B HalleM criy4ae, kiacca Point.
Mocne Bbi3oBa super.clear() cneayeT HOBbIM KOA, KOTOPbIA AO/IXEH NpucBansaTb color
HEKOTOpOe pa3yMHOe HayasbHOe 3HavyeHue. Mol Bbibpanu null — To eCTb OTCYTCTBME CCbIJIKM Ha
KaKkom-nmbo obbekT.

Y10 6bI CYyunnock, ecnun 6bl Mbl He Bbi3Banu super.clear()? Metog clear knacca Pixel npucsoun
6b1 nono uBeTa 3HavyeHue null, HO NepeMeHHble X U Yy, YHacnenoBaHHble OT Kacca Point,
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ocTtanucek 6bl 6e3 nameHeHuni. BeposatHo, nogobHas yacTuyHasa ounctka obbekTa Pixel, mpu
KOTOPOM YMyCKalTCa yHacneAoBaHHble OT Point nons, asunack 6bl OLUMOKOM B MporpamMmme.

Mpw BbI30OBe MeToAa super.method() runtime-cucrtemMa npocMaTpUBaeT nepapxmio K1accos A0
nepBoro cynepknacca, cogepxauwiero method(). Hanpumep, ecnu 661 MeToz clear oTcyTCTBOBanN
B Kksacce Point, To runtime-cucteMa nonbiTanacb 6bl HAMTUM TaKoW MeToA B €ro cyrnepkacce u
(B cnyyae ycnexa) Bbi3Bana 6bl ero.

Bo Bcex ocTasibHbIX CCbI/IKaX NMpv BbI30BE METOAA MCMONb3yeTCs TUMN 06bEKTa, @ He TUM CCbIIKU
Ha obbekT. MNpuBegem npumep:

Poi nt point = new Pixel ();

point.clear(); // wcnonesyercs meron clear() =nacca Pixel

B sToM npuMepe 6yzeT Bbi3BaH MeToZ clear knacca Pixel, HECMOTpS Ha TO YTO NepeMeHHas,
coaepxawas 06bekT knacca Pixel, 06baBneHa Kak ccbiika Ha Point.

1.11. WHTepdencol

NHorpa 6biBaeT He06X0AMMO TONbKO 06BbSBUTL METOABI, KOTOPbIE AO/MKHbI MOAAEPXKNBATHCS
06bekTOM, 6€3 X KOHKpeTHON peanusauuu. [Jo Tex nop rnoka rnosegeHne o6bLeKToB
YAOBNETBOPSET HEKOTOPbIM KpUTEPMSAM, NOAPOBHOCTM peannsaumm MeTo40B OKa3blBalOTCA
HecyLweCcTBeHHbIMU. Hanpumep, ecnv Bbl XOTUTE y3HaTb, BXOAUT /IM 3HAYEHWE B TO UM UHOE
MHOXeCTBO, KOHKPEeTHbI/ cnocob xpaHeHus 3Tux 06beKTOB Bac He nHTepecyeT. MeToabl
OO0JDKHbI OANHAKOBO XOpoLo paboTaTe CO CBA3HbIM CAMCKOM, xXew-Tabnuuen nnn nobon apyrom
CTPYKTYPOW AaHHbIX.

Java ucnonb3yeT Tak Ha3blBaeMbIi MHTEPGENIC — HEKOTOpOe nofobue knacca, rae MeToabl
b 06BABASIOTCH, HO He onpeaensatoTcs. Pa3paboTumk nHTepdenca pelaeTt, Kakme MeToabl
OO/DKHbI MOAAEPXNBATBCS B KilacCaxX, peaan3yrolmx AaHHbIA HTEP@ENC, N YTO 3TU MeTOAbl
OOMKHbI AenaTtb. MpruBeaem npuMep nHTepdenca Lookup:

interface Lookup {
/** BepHyTbp 3HaueHME, AaCCOLUMUPOBAHHOE C MMEHEM, WU
null, ecsnu Taxoro sHaueHus He oxaxercs */

bj ect find(String nane);

B nHTepdelice Lookup obbsaBnseTcsa Bcero oanH metos find, KOTOpbI nony4vyaeT 3HavyeHne
(uMmg) TMNa String ¥ BO3BpaLlaeT 3HaYeHne, acCouMMpoBaHHOE C AaHHbIM UMeHeM, unan null,
€C/IN TaKOoro 3HayeHus He HanaeTcs. [ns o6baBNeHHOro MeToAa He NMpeaoCTaBASETCS HUKaKOM
KOHKPETHOWN peanusaunm — OHa NOJIHOCTbH BO3/1araeTcs Ha Kiacc, B KOTOPOM peanm3yeTcs
AaHHbIN nHTepdenc. Bo pparMeHTe NporpamMmbl, rae UCMosb3yTCS CCbISIKU Ha O6bEKTbI
Lookup (06bekThl, peanuiytowime nHTepdeinc Lookup), MoXHO Bbi3BaTh MeTo find 1 nonyunTb
0XMAaeMbl pe3ynbTaT He3aBMCMMO OT KOHKPETHOro Tuna obbekTa:

voi d processVal ues(String[] names, Lookup table) {

for (int i =0; i < names.length; i++) {
bj ect value = table.find(names[i]);
if (value !'= null)

processVal ue(names[i], value);
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Knacc MmoxeT peann3oBaTb NMPOU3BOSIbHOE KOIMYECTBO MHTepdelicoB. B cneaytowem npumepe
NpMBOAMTCS peanu3auns nHTepdgernca Lookup Ans npocroro Maccmea (Mbl He CTanm
peanu3oBbiBaTb MeTOAbI AN A06aBeHUs Un yaaneHns 3N1eMEHTOB):

cl ass Si npl eLookup i npl ements Lookup {
private String[] Nanes;
private Cbject[] Val ues;

public bject find(String nane) {
for (int i =0; i < Names.length; i++) {
if (Names[i].equal s(nane))
return Values[i];

}

return null;

NHTepdencobl, nogobHO Knaccam, MOryT paclUMpsTbCA MOCPEACTBOM K/KOUEBOro cioBa extends.
NHTepdenc MoXeT paclumpuTb OAMH UM HECKONbKO APy X MHTepdencos, 406aBUTb K HUM
HOBble KOHCTaHTbl U METOAbI, KOTOPble AOMKHbI 6bITb peannM3oBaHbl B Klacce, peanm3yowem
pacLMpeHHbINn nHTepdeic.

CynepTunamy Kiacca Ha3blBaTCS PacLUMPSAEMbIA UM K1acC U UHTEP@ENCbl, KOTOPbIE OH
peanusyeT, BKYas BCe CynepTurbl 3TMX KNaccoB 1 nHTepdericos. CnegoBaTtenbHO, TUM
o6bekTa — 3T0 He TONbKO Kacc, HO U BCE ero CynepTunbl BMecTe ¢ uHTepdericamm. ObbekT
MOXeT MOSIMMOPMHO MCMONb30BaTbCA B CynepKiacce 1 BO BCeX CynepuHTepdencax, Bkaovas
nobon nx cyneptmn.

YnpaxHeHue 1.13

HanunwwnTe pacwmpeHHbin nHtepdenc Lookup ¢ gobasneHnem metonos add 1 remove.
PeanusyiTe ero B HOBOM Knacce.

1.12. Acknrwo4vyeHus

YT0 AenaTb, ecnv B NporpaMMe npomsoLusa owmnbka? Bo MHOMMX si3blkax O Hel
CBUAETENbCTBYIOT HeOObIYHbIE 3HAYEHMST KOAOB BO3BpaTa — HanpuMmep, —1. lNporpamMMucTsbl
HepeaKo He MPOBEPSAT CBOM MPOrpaMMbl Ha HaIMUME UCKKUYNTENBHbBIX COCTOSHUN, Tak Kak
OHM MoJfaratoT, YTo OWMOOK “OblTb HE AOMKHO”. C APYrol CTOPOHbI, MOUCK OMacHbIX MECT U
BOCCTaHOBJIEHNE HOPManbHOW paboTbl Aaxe B MPSIMOSIMHENHO NOCTPOEHHON MpOorpaMmMme MoXeT
3aTEMHUTb €e NIOMMKY A0 TaKoW CTEMEHU, YTO BCE MPONCXOASLLEE B HEN CTaHET COBEPLUEHHO
HEeNoOHATHbIM. Takas npocTelwas 3ajava, Kak cumTbiBaHme daina B namsaTtb, TpebyeT okono
ceMu CTpok B nporpamme. O6paboTka owmnboK 1 BbIBOA COOOLLEHNN O HUX YBENNYMBAET KOA A0
40 cTpok. CyTb NporpamMMmbl TEPSIETCA B MPOBEPKaX KakK Urofika B CTOre CeHa — 3T0, KOHEYHO
Ke, HexenaTesibHO.

Mpwn obpaboTke owMbBOK B Java UCNOMb3YyOTCA rnpoBepsieMblie uckaodeHns (checked
exceptions). VckntoueHne 3acTaBnseT NporpaMMmMcTa NpeanpuHATe Kakne-To 4eNCTBUS Npu
BO3HMKHOBEHUM OWMOKN. ICKNIOUNTENBbHBIE CUTYyaumMn B NporpaMmMe 06Hapy>XmBarTCsa Npu nx
BO3HMKHOBEHWUM, @ He Mo3Xe, Korga HeobpaboTaHHasa ownbka NpMBeAET K MHOXECTBY
npobnem.

MeToa, B KOTOpOM ObHapyxwueaeTcs ownbka, Bo36yxaaeT (throw) ncknoveHne. OHO MOXET
6bITb nepexsayeHo (catch) kogom, HaxoasWMMCS Aanblue B CTeKe Bbi3oBa — 6narogaps sToMmy
nepBbI hparMeHT MOXeT 06paboTaTh UCKIIOYEHME U NPOAO/KUTbL BbIMOIHEHME MPOrpaMMbl.
HenepexBayeHHble MCKTIOYEHNS NepeaatnTcs CTaHAapTHOMY 06paboTumKy Java, KOTopbIi
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MOXET COO6LUMTb O BOSHUKHOBEHUW UCKITIOUUTENbHONM CUTYaLMu 1 3aBepLlunTb paboTy NoToka B
nporpamMme.

NckntoueHunsa B Java aBNsAOTCA 06bekTaMm — y HUX MMeeTCs TUMN, METOAbl U AAHHbIE.
MpeacTaBneHne UCKIOYEHNS B BUAE 06beKkTa OKa3blBAaETCH MOAE3HbIM, MOCKO/IbKY 06beKT-
WCKoYeHMe MOXeT 061agaTh AaHHbIMKU UM MeTodamu (UM U TeM U APYyTUM), KOTopble
MO3BONSAT CPaBUTbCA C KOHKPETHOM cuTyaumein. O6beKTbl-UCKIUYEHNS 06bIYHO NOPOXAATCH
OT K/lacca Exception, B KOTOPOM COAEPXUTCA CTPOKOBOE nofe An5 onucaHus ownbku. Java
TpebyeT, 4Tobbl BCe UCKNOYeHNS Bblan paclumpeHmsaMmn Knacca ¢ umeHem Throwable.

OcHoBHasa napagmrma paboTbl € UCKIIOYEHUAMN Java 3aKk/yveHa B Noc/1e40BaTe/IbHOCTU try-
catch-finally. CHauana nporpamma nbitaetcs (try) 4To-TO cAenaTtb; ec/iv Npyu 3TOM BO3HUKAeT
VCKJTIOYEHME, OHa ero nepexsaTbiBaeT (catch); n HakoHel (finally), nporpamma npeanpuHuMaeT
HEeKOTOpble UTOroBble AEUCTBMS B CTaHAAPTHOM KOAEe UM B Koae 06paboTumnka NCKIYeHNS —
B 3aBMCMMOCTU OT TOrO, YTO MPOM30LLJIO.

Huxe npuBoauTcs MeTon averageOf, KOTOpbIA Bo3BpallaeT cpeaHee apndMeTnyeckoe ABYX
3/1EMEHTOB MaccmBa. Ecnu kakor-nnbo n3s MHAEKCOB BbIXOAUT 3a Npeaesbl MaccuBa, NporpamMMa
3anycKaeT UCK/IIYeHne, B KOTOPOM coobuiaeT 06 owmnbke. Mpexae Bcero cneayeT onpeaenntb
HOBbIA TN uckyeHus lllegal AverageException ans BbiBoga coobuieHms o6 owmnbke. 3atem
HeobxoAMMO yKasaTb, UTO MeToA averageOf BO36yxXAaeT 3T0 UCKJIYEHNE, MPU NOMOLLU
KJ1I04EBOro cnoBa throws:

class Il egal Aver ageException extends Exception {
}
class MUtilities {
publ i c doubl e averageO (doubl e[] vals, int i, int j)
throws |11 egal Aver ageExcepti on
{
try {

return (vals[i] + vals[j]) / 2;
} catch (IndexCut O Bounds e) ({

throw new |11 egal Aver ageException();
}

Ecnn npu onpeaeneHnn cpegHero apndmeTmyeckoro oba MHAEKCA i U j OKa3biBAKOTCH B
npegenax rpaHuL, MaccvMBa, BbIYMCTIEHUE MPONCXOANT YCMNELHO N METO/ BO3BpallaeT
nosilyyeHHoe 3HaveHue. OgHako, ecnm xoTsa 6bl OAUH U3 UHAEKCOB BbIXOAWT 3@ FPaHuULbl
MaccuBa, Bo3byxaaeTcsa nckaoveHne IndexOutOfBounds 1 BbIMOMHAETCS COOTBETCTBY LM
onepatop catch. OH co3gaeT n Bo36yxxaaeT HoBoe nckn4deHue lllegalAverageException — B
CYLHOCTM, obLlee UCKNIYEHME HapyLLEHWS FPaHu1L, MaccuBa NpeBpaLlaeTcs B KOHKPeTHoe
ncknoyveHme, 6onee TOYHO ONMCbIBaOLWEE UCTUHHYIO MPUYNHY. MeToabl, Haxoaswmecs ganblue
B CTEeKe BbIMOSIHEHUS, MOTYT NEpPeXBaTUTb HOBOE UCKJIOYEHME U AOKHbIM 06pa3om
rnpopearnmpoBaTb Ha Hero.

Ecnn BbINONHEHME MeTOA4a MOXET NMPUBECTU K BO3HUKHOBEHMIO MPOBEPSIEMbIX UCKITHOYEHUN,
rnocnegHue AO/MKHbI 6bITb 06BbSBNEHBI MOCE KHOYEBOro cnoBa throws, Kak nokasaHo Ha
npuMepe metoAa averageOf. Ecnm He cuMTaTh UCKIOYeHU RuntimeException v Error, a Takxe
MOAK/IACCOB 3TUX TUMOB UCKJTIIOYEHNIN, KOTOPblE MOTYT BO36yXaaTbCa B N060OM MecTe
nporpaMMbl, MeToz BO36yXAaeT NMNLUb 06BbSABNEHHbIE B HEM UCK/TIOYEHUSA — KaK MpsMo,
rnocpeacTsom onepartopa throw, Tak 1 KOCBEHHO, BbI30OBOM ApPYrMX METOA0B, BO3OYyXXAaoLLMX
VCKJTHOYEHNS.

O6bsABNEHME NCKITIOYEHUN, KOTOpble MOTYyT BO36y>K,EI,aTbCFI B MeTo[e, NO3BONIAET KOMMUNIATOPY
y6e,EI,VITbCFI, 4YTO MeToa 3036y>|<,u,aeT TOJIbKO 3TN UCKJTIOYEHNA U HUKaKne gpyrue. MopobHas
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rnpoBepKa npeaoTBpallaeT oWnbKM B TeX Cy4dasax, Koraa Metoa AomkeH obpabaTtbiBaTb
VCKJTIOYEHNSA OT APYrMX METOAOB, OAHAKO He AenaeT 3Toro. Kpome Toro, MeToA, Bbi3blBaloOLWNi
Ball METOZA, MOXET ObITb YBEPEH, YUTO 3TO HE NMPUBEAET K BO3HUKHOBEHMIO HEOXUAAHHbIX
VCKTIOYEHNI . IMEHHO MO3TOMY UCKJTHOUYEHUS, KOTOPbIE AO/KHbI 6bITb 06bABNEHbI NOC/E
KJ1IO4YEBOro C/ioBa throws, Ha3bIBAKTCS MPOBEPSIEMbIMU UCKITHOYEHUSIMU . VICKNIOYEHNS,
ABMSAOWMECS pacwmpeHnaMmn RuntimeException n Error, He Hy>XAaltTCcs B 06bABNEHUN U
NMpoBepKe; OHU HA3bIBAKTCA HEMNPOBEPSEMbIMU UCK/TIOYEHNSIMUA .

YnpaxHeHue 1.14

OTpenaktupynTe nckntodeHune lllegalAverageException Tak, 4Tob6bl B HEM COAEpXKasiCa MacCuB n
VMHAEKCbl M NPpU NepexBaTe 3TOro UCKIKYEHNS MOXHO 6b10 Y3HaTb NOAPOOHOCTU OLWINGKN.

1.13. NMNakeTbl

KOHM®OANKTBI UMEH CTaHOBATCSA MCTOYHMKOM Cepbe3HbiX nNpobnem npu paspaboTke NOBTOPHO
ncnosb3yeMoro koga. Kak 6bl TwaTtenbHO Bbl HU nogbupany nMeHa Ass CBOMX K/1acCoB U
MeTOAO0B, KTO-HMOYAb MOXET MCNOMb30BaTb 3TO Xe UMS Ana Apyrnx uenen. Mpu
MCMNOJIb30BaHUM MPOCTbIX Ha3BaHWi npobnemMa nuwb ycyrybnsercs — Takme umeHa c 6onbluen
BEPOSATHOCTbIO ByAyT 3a4eMCTBOBaHbI KEM-NNH0 eLle, KTO TakXKe 3aX04YeT Nob30BaThCA
NpoCTbIMK CioBaMu. Takme MMeHa, Kak set, get, clear u T. 4., BCTpe4atoTCH O4YeHb 4acTo, U
KOHMAIVKTbI MPU UX UCMONb30BAaHUMN OKa3bIBAOTCS MPAKTUYECKU HEN3OEXH bIMU.

BO MHOMMX fi3blkax NporpamMMMpoBaHus nNpeasaraeTcs CTaHAapTHOE pelleHne —
Mcrnosib30BaHWe “npedukca NakeTa” nepes KaxabiM MMEHeM Knacca, Tuna, rnobanbHom
dyHKUMM 1 Tak ganee. CornaweHns o npeduKkcax Co34arT KOHTEKCT nmeH (naming context),
KOTOpbI NpeaoTBpalaeT KOHMAMKTbl UMEH O4HOMO NakeTa ¢ uMeHamu gpyroro. O6bl4yHO Takue
npeduKcbl UMEKT AJIMHY B HECKO/IbKO CMMBOJIOB U SBMISAKOTCS COKPALLEHMEM Ha3BaHus

naketa — Hanpumep, Xt ana “X Toolkit” nnn WIN32 gna 32-paspsagHoro Windows API.

Ecnmn nporpaMMa COCTOUT BCErO U3 HECKOJIbKUX MaKeTOB, BEPOATHOCTb KOHMIMKTOB NpeduKkcos
HeBenuka. OAHaKo, NMOCKObKY Npedukchl SBASIOTCS COKPALLEHUSMU, NMPU YBETUYEHUN YMCIa
NakeToB BEPOSATHOCTb KOH(MINKTA MMEH MOBbIWAETCS.

B Java npuHaTo 6onee hopManbHOE NOHATME MakeTa, B KOTOPOM TUMbl U CybnakeTbl BbICTynarT
B KayeCTBe UieHOB. aKeTbl SBASATCA MMEHOBAHHbIMU U MOTYT UMMOPTUPOBAaThCs. MiMeHa
MaKeToOB UMEIOT MEPAPXMYECKYIO CTPYKTYPY, UX KOMMOHEHTbI pa3aensanTcs Toukamu. MNpu
MCMNOJ/Ib30BAaHUN KOMMOHEHTA nakeTa Heobxoanumo nmbo BBECTU €ro NosiHoe nMs, nnbo
MMIMIOPTUPOBATH MaKeT — LLEeIMKOM UM YacTUYHO. Mlepapxnyeckas CTpyKTypa MMEH NakeToB
rnossonseTt pabotatb ¢ 6onee ANMHHBIMU MMeHaMU. KpoMe Toro, 3To faeT BO3MOXHOCTb
nsbexatb KOH(PINKTOB MMEH — eC/M B ABYX MaKeTax MMEeKTCA KAacCbl C OAMHaKOBbIMU
MMEHaMu, MOXHO NMPUMEHUTb AN UX Bbi30Ba (DOPMY MMEHU, B KOTOPYH BKJIHOYAETCH UMS
nakeTa.

MpuBeaem npuMmep MeToda, B KOTOPOM MOJIHbIE MMEHAa UCMO/b3YHOTCA A1 BbiBOAA TEKYLLEN
AaTbl U BPEMEHM C MOMOLLIbIO BCMOMOraTesibHOro Ksacca Java ¢ umeHeMm Date (0 KOTOPOM
pacckasaHo B rnase 12):

cl ass Datel {
public static void main(String[] args) {
java.util.Date now = new java.util.Date();
System out. printl n(now;

Tenepb cpaBHMTE 3TOT NpUMeEpP C APYTMM, B KOTOPOM Ansa o6bsaABneHusa tuna Date ncnonb3yetcs
KNH0YEeBOE C/10BO import:

inport java.util.Date;
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cl ass Date2 {
public static void main(String[] args) {
Date now = new Date();
System out. printl n(now ;

}

MakeTbl Java He 40 KOHUa pa3pelatoT npobneMy KOHPANKTOB MMeH. [IBa pas3nNnyHbIX NpoeKTa
MOryT NpUCBOUTb CBOMM MaKeTaM OAMHaKOBble MMeHa. JTa npobnema pellaeTcs TObKO 3a CYeT
MCMOJIb30BaHNs 0bLWenpuHATbIX cornawenuii 06 nmeHax. Mo Hanbonee pacnpocTpaHEeHHOMY U3
Takux cornaweHnin B KayecTse npedumkca MMEeHN NakeTa UCNosb3yeTcs NepeBEPHYTOE UMS
AoMeHa opraHusauuum B Internet. Hanpumep, ecnu dunpma Acme Corporation COAEPXUT B
Internet JoMeH C MMeHeM acme.com, TO pa3paboTaHHble el nakeTbl 6yayT MMETb UMEHa Tuna
COM.acme.package.

Touku, pasgensowme KOMMOHEHTbl UIMEHU NakeTa, MHOrAa MOryT NpUBECTU K HEAOPAa3yMEHUsM,
MOCKOJIbKY Te Xe CaMble TOYKM UCMOJIb3YHTCH MpU BbI30BE METOAOB M [OCTYMNeE K NOoNsM B
CCbINIKax Ha 06bekTbl. BO3HMKaeT BOMNPOC — YTO e MMEHHO UMNOPTUPYeTCca? HOBMYKM YacTo
NblTAlOTCA MMMNOPTUPOBaTb 06beKkT System.out, YTO6bl HE BBOAUTL €ro UMS nepej, KaxzabiM
BbI30BOM println. Tako BapuaHT He NPOXOAMUT, MOCKOMbKY System siBAsieTCcs KNaccom, a out —
€ro CTaTUYeCcKuUM MnosieM, TUM KOTOPOro NoAdepXuBaeTcs MeToaom printin.

C gpyroi cTopoHbl, java.util aBnseTca nakeToMm, Tak YTO AOMYyCKaeTCs MMNOPTUPOBaHME
java.util.Date (wnv java.util.*, ecnm Bbl XOTUTE UMMNOPTUPOBATL BCE COAEPXMMOE nakeTa). Ecnn
y BacC BO3HMKAKT npobremMbl C UMNOpPTUPOBaHNEM Yyero-nnbo, octaHoBuTeChb 1 ybeanTecb B TOM,
YTO Bbl UMMOPTUPYETE TWM.

Knaccebl Java Bcerga obbeanHatoTcs B nakeTbl. IMA nakeTa 3agaeTcs B Havyane ganna:
package com sun. ganes;

class Card
{

/1
}
/1

Ecnu nma nakeTa He 6b1710 ykasaHo B 06bsiBneHMM package, Klacc CTaHOBUTCS YacTbto
6e3bIMSIHHOIO rnakeTa. XOTsl 3TO BMOJIHE NOAXOAUT AMsl NMPUNIOXKeHUs (Mnu ansneTa), KoTopoe
MCMNoNb3yeTCsl OTAENbHO OT APYrOro KoAa, BCE KacChl, KOTOpble NpeAHa3HavatTcs Ans
MCMOSIb30BaHUs B 6UBnnoTekax, AOMKHbI BKIIHOUYATLCS B UMEHOBAHHbIE MaKeThI.

1.14. UHdpacTpyKTypa Java

SA3blk Java pa3paboTtaH Tak, yTobbl obecneunBaTb MaKCMManbHYy NEPEHOCMMOCTb. MHOorme
acnekTbl Java onpeaensitoTcs cpasy Ans BCEX BO3MOXHbIX peanu3auuii. Hanpumep, Tvn int
BCeraa A0/HKEH NpeacTaBnsaTb cobon 32-pa3psagHoe Lenoe Co 3HaKOM C AOMOSIHEHUEM NO
MoAy/t0 2. Bo MHOMMX si3bIkaX MPOrpaMMUPOBAHUS TOUYHbIE ONpeaesieHnst TUMOB ABASTCS
YAEN0M KOHKPETHOWN peanv3aunmn; Ha YpOBHE A3blKa AAIOTCA Wb oblime rapaHTum, Takme Kak
MWUHUMaNbHbIA AMana3oH YMCes AAHHOro Tuna MM BO3MOXHOCTb CUCTEMHOIO 3anpoca,
NMO3BONSAIOLLEro ONpeaennTb AMana3oH Ha AaHHOW niatdopmMe.

B A3bike Java Takme TpeboBaHus NpoABMHYTbI BMOTb A0 YPOBHS MALUMHHOMO $i3blKa, Ha
KOTOPbI TPAHCAMPYETCA TeKCT NporpaMM. MICXoaHbI TEKCT NporpaMmel Ha Java
KoMAunupyeTcs B 6aT-K04, BbINONHAEMbIV Ha BMPTyasibHOM MalumHe Java. baliT-koa asnsetcs
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YHUBEPCAsbHbIM $i3bIKOM, U UMEHHO OH UHTEPMNPETMPYETCSH BUPTYaslbHOW MALUMHOW B KaXA0M
cucTeme, nogaepxusanllen Java. /PasymeeTcs, BUpTyanbHas MalwnHa Java MoxeT 6biTb
peanu3oBaHa M Ha annapaTHOM YPOBHE - TO €CTb C UCMOJIb30BAHUEM CNeLmann3npoBaHHbIX
MUKPOCXeM. ITO HMKaK He BAMSeT Ha NepeHOCMMOCTb 6anT-Koaa n SBNSeTCsa BCero Nunllb
OAHVM U3 BUAOB peanu3auuv BUPTyanbHON MaluHbl. - [Tpumey. nepes/

BupTyanbHas MalmMHa NpucBavBaeT KaXXA0MYy MPUNOXEHNIO COOCTBEHHbI KOHTEKCT BpEMEHM
BbIMosHeHns (runtime), KOTOPbI OAHOBPEMEHHO U30/IMPYET NPUIOKEHUS APYT OT Apyra u
obecneumBaeT 6e3onacHOCTb paboTbl. MeHemxep 6€30MacHOCTU KaXXA0ro KOHTEKCTa BPeEMEHMU
BbIMOJIHEHUSA onpeaenaeT, Kakmne BO3MOXHOCTU AOCTYMNHblI AaHHOMY MPUTOXXEHUIO. HaanMep,
MeHeaXxep 6e30nacHOCTN MOXET 3anpeTuTb NPUTOXKEHUKD YTEHME NN 3alNNUCb Ha JNTOKanbHbIN
ANCK UJTN OrpaHN4YnTb CETEBbIE COEANHEHUSA CTPOro onpeaeneHHbIMM KOMMNbOTEPAMN.

B cOBOKYMHOCTM BCe 3TV CpeACTBa AeNatoT A3blK Java NOMHOCTbI NM1aTOpPMOHE3aBUCUMbIM U
npeaocTaBnsAlnT cxeMy 6e30MacHOCTU AN BbIMOIHEHUSA NMepefaHHOoro No ceTM Koha Ha
pa3nuyHbIX YPOBHAX AoBepus (trust levels). MicxoaHbI TeKCT Java, CKOMAUANPOBAHHbIN B
6ariT-koa Java, MOXET BbINONHATLCS Ha /Il060M KOMMNbIOTEpe, rAe uMeeTCs BUpTyasnbHas
MawwrHa Java. Kog MOXeT BbIMONHATLCSA HA COOTBETCTBYIOLEM YPOBHE 3alUnThbl, YTOObI
npeaoTBpaTUTb ClyYarHoOe NN 3f1I0HaMEPEHHOE NOBPEXAEHNE CUCTEMbI. YPOBEHb A0BEpUS
perynupyeTcs B 3aBUCMMOCTU OT UCTOYHMKA HaliT-koga — 6aliT-KoA Ha JT0KasJlbHOM AUCKE UK B
3alMLLEHHON ceTu nonb3yeTcsa 60nbWwWnM goBepueM, YeM 6anT-Ko4, NOAyYeHHbIM C yAaNeHHOro
KOMMblOTEPA, HEM3BECTHO AaXKe rAe pacrosioKEHHOro.

1.15. MNMpouyee

Java coaepXuT psia ApYrMx BO3MOXHOCTEN, KOTOpble KPaTKo YNOMUHAKTCA 34eCh U
paccMaTpuBaloTCa B Crieayowmx rnaBax:

lMoToku: Java obnagaeT BCTPOEHHOM NMOAAEPXKKOW MOTOKOB ANS CO34aHUS
MHOrOMOTOYHbIX MNPUIOXKEHWA. NS CUHXPOHU3AUMN NapannenbHOro AocTyna K
06beKkTaM 1 AaHHbIM Kacca ucnonb3yeTcs 610KMpoBKa Ha YpOBHE O6bEKTOB U Ha
ypOBHe knaccos. [TogpobHoCcTu npvBeaeHbl B riase 9.

BBoa/BbiBOA: Java COAEpXUT NakeT java.io, npegHa3HaYeHHbIN ANS BbINOJHEHUS
pa3HoobpasHbIx onepauuni BBoga/BbiBoAa. KOHKpPETHbIE BO3MOXHOCTM BBOAA/BbIBOAA
onucaHbl B rnase 11.

Knaccbi 06Lyero HasHa4yeHusi: B COCTaB Java BXOAAT KNacChbl, MpeAcTaBasiowme MHorme
NPUMUTUBHbIE TUMbI AaHHbIX (Takune, Kak Integer, Double n Boolean), a Takxe Kknacc
Class ana paboTbl C pa3nMyHbIMK TUNAaMW KNaccos. MNporpamMMmmpoBaHme C
MCMNOJIb30BaHWEM TUMOB paccMaTpuBaeTcs B rnase 13.

BcriomoraresibHble Kaaccbl u MHTEPGENChI: Java COAEPXUT NakeT java.util co
MHOXECTBOM MOJIE3HbIX KaccoB — TakuX, Kak BitSet, Vector, Stack n Date. Bonee
noapobHO 0 BCroOMoOraTeNbHbIX Kiaccax pacckasbiBaeTcs B rnase 12.
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naBa 2
KJIACCbl N OB BbEKTbI

HayHem ¢ camoro Ha4asaa, XOTs MopsiA0K MOXET 6biTb U APYIUM.
[okTtop Who, Meglos

dyHAaMeHTanbHOW eAnHULLEN NMpOorpaMMMpoBaHuns B Java siBNseTcs Ksiacc. B coctae knaccos
BXOASAT MeToAbl — (hparMeHTbl BbIMOJHAEMOro KoAa, B KOTOPbIX MPOVUCXOAAT BCE BblYMC/IEHUS.
Knaccel Takxke onpeaenstoT CTPyKTypy o6beKkToB 1 obecneunBaroT MexXaHm3Mbl AN UX
CO34aHMA Ha OCHOBE onpeaefieHns knacca. Bbl moxeTe orpaHMunMBaTbCst B CBOMX MpoOrpaMmmax
OAHVMW ML b NMPUMUTUBHbBIMU TUNaMn (UenbiMU, BEWECTBEHHbIMU U T. A4.), HO NPaKTUYECKN
nobas HeTpyBManbHas NporpaMmma Ha Java co3gaeT 06bekTbl U paboTaeT C HUMMN.

B 06bEKTHO-OPUEHTVPOBAHHOM MPOrPaMMMPOBAHUM MEXAY TEM, YTO AEeNaeTcsl, U TeM, KaK 3TO
JenaeTcs, CyLeCcTBYIOT YeTKMe pas3nnuums. “4to” onuceiBaeTcst B BUAe Habopa MeToaoB (a
MHOrAa M 06LeA0CTYNHbIX AaHHbIX) U CBA3AaHHOW C HUMWM CEMaHTUKWU. Takoe

coyeTaHve (MeToAbl, J@HHbIE U CEMAHTMKA) YacTo Ha3bIBAETCS KOHTPAKTOM MeXay
pa3paboTyMKOM Kfiacca U NporpaMMMUCTOM, UCMOMb3YIOWMM 3TOT K1AacC, Tak Kak OHO
onpefensieT, YTO NMPOUCXOAUT NMPU BbI30BE KOHKPETHbLIX METOAO0B 06beKTa.

O6bI4HO cumTaeTcs, YTo 06bABAEHHbIE B K/lacCe MeTOAbl COCTaBISAT BCE COAEPXAHUE ero
KOHTpakTa. Kpome Toro, B MOHSATME KOHTPaKTa BXOAUT U CEMaHTMKAE 3TUX onepauuni, aaxe
HEeCMOTpS Ha TO, YTO OHa MOXeT 6bITb ONUcaHa NvWb B AOKYMeHTaumu. [1sa metoga mMoryT
MMeTb OAMHAKOBblE MMEHA N CUTHaTYPbl, HO OHU He ByAyT 3KBUBaNEHTHbIMK, ecin obnagatT
pa3nnMyYHON CEMaHTUKOW. Hanpumep, Henb3sa NpeanonoXuTb, YTO KaXabli MeTo C UMeHeM print
npeaHasHayveH Ans BbiBoga Konun obbekTa. KTo-Hnbyab MOXET co34aTb MeToA print v BNOXUTb
B €r0 Ha3BaHWE MHYK CEMAHTUKY — CKaXeM, TEPMUH MOXET 6biTb COKpaLLEHMEM OT BblpaXKeHU
“process interval” unu “prioritize nonterminals”. KoHTpakT (TO €CTb COBOKYMHOCTb CUTHATYpbl U
CEMaHTUKWN) ornpeaenseT CyWHOCTb MeToAa.

Ha Bonpoc “kak” oTBeYaeT K/lacc, Ha OCHOBE KOTOPOro co3aaBasicsa AaHHbIM 06bekT. Knacc
onpegensieT peaamsauuntio METOA0B, MOAAEPXKMBAEMbIX 06beKTOM. Kaxkabii 06bekT
npeacrtaBnseT cobon ak3emrnsisap knacca. lNpu Bbi3oBe MeTofa 06beKTa BbIMOHSAEMbIN KO,
NueTcd B Kiacce. O6bEeKT MOXET UCMOb30BaTb apyrue O6'beKTbI, OAHaKO Mbl HQYHEM U3y4eHUe
C NPOCTbIX K1aCCoB, B KOTOPbIX BCE METOAbI peasIn3yroTCAaA HENOCPEACTBEHHO.

2.1. MpocTon Knacc

OCHOBHbIMM KOMMOHEHTaMM KJiacca ABAATCA nons (AaHHble) U MeToAabl (koa ans paboTel €
HuMK). MNpuBeaem npocTon knacc Body, NpegHa3HayYeHHbIN A4S XpaHEeHUs CBEAEHUI O
HebecHbIX Tenax:
cl ass Body {

public | ong idNum

public String nameFor;

public Body orbits;

public static long nextlD = O;

I'Ipe>|<,u,e BCero obbaBnseTcsa nmsa knacca. ObbaBneHne Knacca B sA3blke Java co3naeT umsd Turna,
TaK 4YTO B ,u,aaneVlmeM CCbIJIKM Ha 06beKTbl 3TOro Tnna MOryT 06BbABNATLCA cnegyrumnm
obpasom:

Body mercury;
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MonobHoe o06bsABNEHME YKa3biBAET Ha TO, YTO Mercury siB/ISieTCA CCbIIKOM Ha 06bEKT Knacca
Body. OHO He co3aaeT caMm 06bekT, a Nuwb 06bABASET CChI/IKY Ha Hero. NepBoHavanbHO
CcCblKa nMeeT 3HaveHue null, n 06beKT, Ha KOTOPbLIN CCbITAeTCA mMercury, He CyLlecTByeT A0
Tex rnop, NoKa Bbl HE CO34aANTE ero SBHbIM 06pa3oM; B 3TOM OTHOLUEHMW Java OT/IMYaeTcs oT
APYTrUX S13bIKOB MPOrpamMMMpOBaHUSA, B KOTOPbIX 06bEKTbl CO34at0TCHA Npu 06bABNEHUN
NepeMeHHbIX.

MepBas Bepcusa knacca Body cnpoekTMpoBaHa HeyAauyHo. D70 66110 caenaHo HaMepeHHO: No
Mepe yCOBEepLUEHCTBOBAHMSA KlacCa B JAHHOW r/1aBe Mbl CMOXEM COCPeAOoTOUYNTb CBOE BHMMaHMe
Ha HEKOTOPbIX BO3MOXXHOCTAX A3blKa.

YnpaxHeHue 2.1

HanuwwuTe npocTtoii knacc Vehicle (TpaHcnopTHOE CpeacTBo) ANs XpaHeHus nHdopmaumm ob
aBTOMalUMHE, B KOTOPOM MpeayCcMOTpeHbl (Kak MMHUMYM) MONs ANS 3a4aHNS TeKyLlen
CKOPOCTU, TEKYLLEro HanpasieHnsa B rpagycax u UMeHun Bnagenbua.

YnpaxHeHue 2.2

Hanuwwute knacc LinkedList (CBA3HbIM CMCOK), B KOTOPOM MMeeTcsa nosne Tuna Object un ccbinka
Ha cneayowmi no CNncky snemeHT LinkedList.

2.2. Monsa

MNepeMeHHble Knacca HasblBalTCSA 10/19MuM; MPpUMEpPaMmn MOryT CYXWUTb Nons nameFor u orbits,
BXoaswume B knacc Body. Kaxabin 06bekT Body obnagaeTt oTAebHbIM 3K3EMMISPOM CBOUX
nonew: 3HayeHune Tuna long oTnmM4yaeT AaHHoOe HebecHoe Teno OT OCTallbHbIX, MepeMeHHas Tuna
String COAEPXUT ero nMs, a CCbisika Ha Apyron obbekT Body onpeaensieT HebecHoe Teno,
BOKPYI KOTOPOro OHO obpallaeTcs.

Hannuune y kaxaoro obbekTa OTAE/IbHOMO 3K3eMrispa Nosien 03Ha4YaeT, YTO ero COCTosSHUE
yHUKanbHO. N3meHeHne nons orbits B ogHOM o6bekTe knacca Body HMKaK HE OTpaXaeTcs Ha
3HaYEeHMAX COOTBETCTBYIOLLEro NOMS B APYrMX 06bekTax 3TOro Kjacca.

Tem He MeHee nHorga 6oiBaeT He0bXx0AMMO, YTOObLI OAMH 3K3eMMAAp NoNs COBMECTHO
MCMNOJb30Basics BCEMM 06beKkTaMu Knacca. Takme nons o6baBAsATCS C KIHOYEBLIM C/IOBOM
static U Ha3bIBAKOTCA CTATUYECKMMM MOJIIMU, WIN TEPEMEHHbIMM Kiacca. MNpn obbsaBneHun B
Knacce nons static Bce 06beKTbl 3TOr0 Kracca pa3AenstoT O4HY U Ty e KOMUK CTaTU4YeCcKoro
nons.

B HalwemM cnyyae knacc Body coaepxuT 04HO cTaTu4eckoe nose — nextlD, B KOTOPOM
XPaHUTCS CNeayoLwmin UCNonb3yemMbli naeHtudunkaTop HebecHoro tena. Mpu nHMLManMsauum
Kacca, Kotopas NpoMcxoamT Mocse ero 3arpy3kn U KOMMNOHOBKM, B Nose nextlD 3aHocmTcA
HyneBoe 3HayeHune. Hmxke Mbl ybeanmcs, 4To Tekyllee 3HayeHne nextlD npucsavBaeTcs
naeHTMdunKaTopy Kaxaoro BHOBb CO34aBaeMoro obbekTta kiacca Body.

Koraa B 3TOWM KHUIE UCMOMb3YTCA TEPMUHbBI “NONE” UK “MeToa”, 06bIYHO UMEITCS B BUAY
HecTaTM4ecKue nosis U MeTodbl. B Tex cnydasx, Koraa KOHTEKCT He AAaeT OAHO3HAYHOro
TONIKOBaHUSA, Mbl 6yZ1EM MO/Ib30BATbCA TEPMUHOM “HECTaTUUEcKoe Nnone” Uim “HectaTuyecKuii
mMeToa”.

YnpaxHeHue 2.3
BikntounTte B knacc Vehicle (TpaHCcnopTHOe CpefCTBO) CTaTUUECKOe rnone A1 XpaHeHus

naeHTMduUKaTopa MalMHbI, @ B kKnacc Car (@BTOMOBWIIb) — HEecTaTUYecKoe rnose, coaepxatliee
HOMEp MalLUWHbI.
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2.3. YnpaBJsieHue AOCTynoM M
HacnefgoBaHue

Kopa knacca Bceraa MoxeT obpallaTbCsl KO BCEM MOJISIM U MeToAaM AaHHOoro knacca. Ans
ynpasieHus AOCTYMNOM K HUM U3 APYrnX KNaccoB, a Takxe ANs yrnpasieHUs HacnefoBaHWEM UX
B MOAKJIAaccax YeHbl KIAacCOB MOryT 06bSBNSITLCA C OAHMM U3 YeTblpex aTpubyToB A0CTyna:

OTkpbIThin (Public): K uneHam knacca Bcerga MOXHO obpaiiatbcs U3 nboro mecta, B
KOTOPOM AOCTYMNEH CaM KJ1accC; Takue YneHbl HacneayTcs B noakiaccax.

3akpbiTbii (Private): A4OCTyn K 4ieHaM Kjacca OCyLLeCTBASETCS TO/IbKO U3 CaMoro
Kslacca.

3awmweHHb (Protected): K 4aHHbIM YleHaM pa3peluaeTcs AOCTYMN U3 NOAKIACCOB U U3
YHKLMIA, BXOAALWMX B TOT XKe NakeT. Takme uneHbl HacieayrTcs noakiaccamu.
PacwupeHne ob6bekToB (HacnegoBaHne) NogpobHO pacCMOTPEHO B rnase 3.

MakeTHbIV: 4OCTYN K YneHaM, o6bsaBeHHbIM 6e3 yKkasaHusa atpmbyTta goctyna,
OCYLLECTBISIETCA TO/IbKO U3 TOrO Xe nakeTa. Takue YneHbl HacneayTcs nogkiaccamm
nakeTa. [akeTbl paccmaTpmBatoTcs B rnase 10.

Monsa knacca Body 6binn o6bsaBneHbl ¢ atpubyTom public, NTOTOMY UTO ANS BbIMOAHEHUS
MOCTaB/IEHHONM 3a4ayn NporpaMMucTaMm Heobxoamm AOCTyn K 3TUM nonsam. Ha npumepe 6onee
no34HMX Bepcuin knacca Body Mbl ybeammcs, yto nogobHoe pelueHne 06bl4HO sSBsSeTCs
HeyAauHbIM.

2.4. CospaHue 06beKkToB

[nsa nepBon Bepcuu knacca Body co3gaHve n nHuumanusaums o6beKkToB, NpeacTaBsoWmX
HebecHble Tena, NMponcxoauT cneayowmm obpa3om:

Body sun = new Body();
sun. i dNum = Body. next | D++;
sun. naneFor = “Sol ”;

sun.orbits = null; // Conuue aenserca ueHTpoM COJHEUHON
[l cucremn

Body earth = new Body();
earth.i dNum = Body. next | D++;
earth. naneFor = “Earth”;
earth.orbits = sun;

CHayvana Mbl 06bsBUIM ABe cCbinkn (sun u earth) Ha 06bekTbl TMNa Body. Kak ynommnHanock
Bbllwe, 06beKTbl MPU 3TOM HE CO34a0TCH — NNLb O6BABNAAIOTCS NEePEMEHHbIE, KOTOpble
CCbINaTCs Ha 06bekTbl. [TepBOHavanbHOE 3HaYeHMe CCbITOK paBHO null, a cooTBeTCTBYOWME
MM 06BEKTbI AOMKHbI IBHbIM 06pa30oM cOo34aBaTbCsl B MpoOrpamMme.

O61BbEeKT sun co3aaeTcs NOCPeACcTBOM ornepaTtopa new. KOHCTPYKUMS New CYMTAETCS CaMbIM
pacnpocTpaHeHHbIM CrocoboM NocTpoeHus o6bekToB (MO34HEE Mbl PACCMOTPUM U Apyrue
BO3MOXHOCTW). MNMpwn co3gaHmnm ob6bekTa onepaTopoM new cneayeT yKasaTtb TUM
KOHCTpyMpyemoro obbekTa u Heobxoammble napameTpbl. Runtime-cuctemMa Bblgensiet obnactb
namMaTu, AOCTAaTOYHYIO AN XpaHeHUd nonemn O6'beKTa, N MHUUMaNU3NPYET ee B COOTBETCTBUUN C
paccMaTpmMBaeMbIMMN HMXE MpaBU1aMu. Mocne 3aBepleHnda nHnumnanmnsaumm runtime-cucrema
BO3BpaLLaeT CCbIJIKY Ha CO34aHHbIA 06bEKT.
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Ecnu cucteme He ygaeTcs BblAeINTb NaMsATb, AOCTAaTOUYHYIO ANS cO34aHMs obbekTa, OHa MOXeT
3anycTnTb c6OpLUMK Mycopa, KOTOpbI/ OCBOBOXAAET HEMCNONb3YEMYIO NaMaTb. Ecnn xe un
nocse 3Toro NamMsATH BCE paBHO He XBaTaeT, ornepaTop new BO36YXAaeT UCKII0YEHNE
OutOfMemoryError.

Co3paB HOBbI 06beKkT Body, Mbl MHMLUMANM3UPYEM ero nepeMeHHble. Kaxabii 06beKkT Kiacca
Body AO/MKEH UMETb YHUKANbHbIN NAEHTUMOUKATOP, KOTOPbIN OH MONy4YaeT U3 CTaTUYEeCKOro
nons nextlD. lMporpaMMa HapalimBaeT 3HadeHue nextlD, 4yTobbl naeHTUdUKaTOp Creayoulero
obbekTa Body Takxke 6bln1 yHUKANbHbIM.

B Hawem npumepe ctpoutca mogenb ConHeuHon cncteMsbl. B ee ueHTpe HaxoauTca ConHue,
nosToMy nosto orbits o6bekTa sun npucsansaeTcs 3HayeHue null — y ConHua HeT obbekTa,
BOKPYI KOTOPOro oHo 6bl Bpawanock. [pu co3gaHnu v nHnumanmsauum obbekTa earth (3emns)
Mbl MPUCBOMIM MONtO orbits 3HadeHne sun. [ns JlyHbl, Bpallatolencss BOKpYr 3emMnu, none
orbits nonyunno 6bl 3HauyeHue earth. Ecniv 661 Mbl cTponnu Mmogens Manaktuku, 1o ConHue 6bl
Takxe BpallasnioCb BOKPYT “4epHON Ablpbl”, HAXOASLWENCS rae-To B cepeanHe MneyHoro lMyTtu.

YnpaxHeHue 2.4

Hanvwwute ana knacca Vehicle meTog main, KOTOpbI CO34aeT HECKONbKO 06beKTOB-aBTOMAaLUUH
M BbIBOAUT 3HAaYEHUS UX MOnen.

YnpaxHeHue 2.5

HanuwwuTe ans knacca LinkedList MeToa main, KOTOPbIA CO3A4aET HECKONbKO 06BEKTOB TUMa
Vehicle n 3aHOCUT UX B CMUCOK.

2.5. KOHCTpPYKTOpPbI

Kaxablli BHOBb CO3A4aHHbI 06bekT obnagaetT HEKOTOPbIM MCXOAHbBIM COCTOSIHMEM. 3HayYeHus
nosen MOryT MHULMANM3MpoBaTbCA NpU UX 06bSBAEHUM — MHOr4A 3TOro 6biBaeT A4OCTAaTOYHO.
/ViHnumanusaumnsa gaHHblX nogpobHo paccmaTpuBaeTcs B pasgene “MHmuynanusaums™, ogHaKo B
CYLHOCTM 3@ 3TUM TEPMUHOM CKpbIBaeTCs 06blYHOE NMPUCBOEHME HavyalbHOMo 3HaveHus. Ecnm B
nporpaMMe nost He NPUCBaNBAETCH HUKAKOIO 3HAYEHUS, OHO MOMYYUT 3HAYEHME HOSb,
\u0000, false wnn null, B 3aBucnmocTu oT Tmna./ OAHaKo A0BOJIbHO YacTo 419 ornpefeneHus
MCXOAHOMO COCTOSIHMSA NPOCTON MHULMANM3aunm aHHbIX OKa3blBaeTCs HeA0CTaTOYHO;
HanpuMep, MOryT NOHaAobuTbCa Kakme-nmbo NCXOAHblEe AaHHbIE, UM XKe BbIMNO/HSAEMbIE
ornepauun He MoryT 6bITb MpeacTaB/ieHbl B BUAE NPOCTOr0 NpMCcBavBaHmS.

[ns Tex cny4yaes, KOraa nNpocToli MHULMaNu3aumMm HeAoCTaToOuYHO, UCMOMb3YHOTCS
KOHCTPYKTOPbI. IMsi KOHCTPYKTOpa COBMajaeT C UMEHEM KJlacca, KOTOPbIM OH MHULMANU3UPYET.
KoHCTpyKTOpbI, M0A06HO MeToAaM, MOTyT MoJlyyaTb OAMH UM HECKOJIbKO NMapaMeTpoB, 0AHAKO
OHU He SIBNSTCA METOAAMU U HEe MOMyT BO3BpalllaTb HUKAKOro 3HayeHus. MapameTpbl
KOHCTpyKTOpa (EC/IM OHWU €CTb) YKa3blBalTCS B CKOGKax 3a MMEHEM TUMa NMpu co3aaHum
06bekTa onepaTopoM new. KOHCTPYKTOP BbI3bIBAETCSI MOC/E TOr0, Kak NepeMeHHbIM B
3K3eMnisipe BHOBb CO34aBaeMoro ob6bekTa 6yayT NPUCBOEHbI HauyasibHble 3HaYeHUs Mo
yMOn4aHuio 1 6yAeT BbINO/IHEHA HEMOCPeACTBEHHASA UHULMaNn3aums.

B yCOBepLUEHCTBOBaHHOI Bepcun Knacca Body MCXOAHOE COCTOsAHME 06bEKTa YaCTUUHO
YCTaHaB/IMBaeTCHd NocpeaCTBOM MHUUMaNn3aummn, a HaCtTM4yHO — B KOHCTPYKTOpeE:

cl ass Body {
public | ong idNum
public String name
public Body orbits

nul | ;

private static long nextID = 0;
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Body() {
i dNum = next | D++;
}

KoHcTpykTOp Kiacca Body Bbi3biBaeTcst 6€3 apryMeHTOB, OAHAKO OH BbIMOMHSET BaXXHYO
PYHKLMIO, @ UMEHHO yCTaHaBNMBaET BO BHOBb CO34aBaeMOM 06beKTe NpaBu/ibHOE 3HAaUYeHne
rnons idNum. MpocTenwas owmnbka, BO3MOXHasA nNpu paboTe Co CTapon Bepcuen knacca, —
CKaxeM, Bbl 3a6bln NPUCBONTbL 3HayeHne nosw idNum mamn He Hapawmsanu nextlD nocne ero
MCMOJSIb30BaHNS — NPUBOAMUIIA K TOMY, YTO B MpOrpaMMe BO3HMKaIM pa3Hble 06beKkTbl Kiacca
Body c oaMHakoBbiMM 3HavyeHMsAMM nons idNum. B pesynbtate Bo3HMKanu npobnembl B TOM
yacTu Kopa, kotopas 6blla OCHOBaHa Ha MOMIOXKEHUM KOHTpaKTa, rnacsawem: “Bce 3HaveHus
idNum gonxHbl 6bITb pasHbIMK™.

Bo3naras oTBETCTBEHHOCTb 3@ reHepauunto 3HadeHur idNum Ha cam knacc Body, Mbl TeM caMbIM
npepoTepaLlaem owmbkm nogobHoro poga. KoHcTpykTop Body CTaHOBUTCS €ANHCTBEHHbIM
MecToM B nporpamMmMe, rae idNum npucBamBaeTcs 3HadyeHue. Cneayowmm Warom aBaseTcs
o6baBneHne nons nextlD C KNOYEBbIM CNOBOM private, 4To6bl 4OCTYN K HEMY OCYLLECTBASAICA
TONbKO M3 Kacca. TeM caMblM Mbl YCTP@HSIEM elle OANH BO3MOXHbIN UCTOYHUK OWMBOK Ans
nporpamMMmcToB, paboTarLwwmx ¢ Kraccom Body.

Kpome Toro, Takoe peLleHune rno3BonmT Ham cBo60AHO U3MEHSATb CNOCO6 MPUCBOEHUST 3HAYEHUN
nonto idNums B ob6bekTax Body. Hanpumep, 6yaywias peanvMsauns Hawero Kiacca MOXeT
npocMaTpuBaThb 6a3y AaHHbIX U3BECTHbIX aCTPOHOMUNYECKNX 06bEKTOB U npuceBamBaTb HOBOE
3Ha4veHue idNum nuvwb B TOM Crlyyae, ecivm paHee AaHHOMy HebecHOMy Teny He 6bls1 MpUCBOEH
Apyron naeHtTudurkaTop. Takoe n3MeHeHNe HUKaK He CKaXXeTCsl Ha CyLLeCTBYOLWeEM Koae
rMporpaMMbl, MOCKOJIbKY OH HMKAaK HE y4acTBYeT B NMPUCBOEHUU 3HaYeHus idNum.

Mpu MHMUMANM3aLMM NoisM name U orbits NpUCBanBaOTCA HEKOTOPbIE pa3yMHble HaYasbHble
3HauyeHus. CnenoBaTesnibHO, MOCAE NPUBEAEHHOIO HMXE Bbl30Ba KOHCTPYKTOPa BCE MOJIS HOBOIO
o6bekTa Body 6yayT MHULUMANM3UPOBaHLI. [Toc/e 3TOro Bbl MOXETE U3MEHUTb COCTOSIHUE
06bekTa, NPUCBOMB €ro MNoJISIM HYXHble 3HAUYeH S :

Body sun = new Body(); // =zuauenme i dNum pasuo O
sun. nane = “Sol ”;

Body earth new Body(); // zuauenme i dNum pasuo 1
earth.name = “Earth”;
earth.orbits = sun;

KoHcTpykTOop Body Bbi3biBaeTCsa Npu CO34aHUM HOBOro obbekTa onepaTtopoM new, HO Nocne
TOro, Kak nonsmM name m orbits 6yayT NpMCBOEHbI HaYanbHble 3HaYeHUs. MHMumanmsaunsa nons
orbits 3HayeHneM null o3Ha4aeT, 4TO sun.orbits B Halen nporpaMMe He NpMcBavBaeTCs
HMKaKOro 3HayeHus.

Ecnu co3paHve obbekTa Anst HebecHoro Tena ¢ 4ByMsl MapaMmeTpaMu — Ha3BaHMEM U LLleHTPOM
obpalleHnst — 6yaeT MpoMcXoanTb AOBOSIbHO YacTo, TO MOXHO MPeayCMOTPeTb OTAENbHbI
KOHCTPYKTOP, B KOTOPbIM 06a 3TMX 3HaYeHMs nepeaatTcsl B KauecTBe napaMeTpoB:

Body( String bodyNane, Body orbitsAround) {
this();
name = bodyNane;
orbits = orbitsAround;
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Kak BuanTe, U3 04HOro0 KOHCTPYKTOPa@ MOXHO BbI3blBaTb APY O KOHCTPYKTOP 3TOrO Xe

Kfacca — 4719 3TOro NepebIM BbIMO/IHAEMbIM ONepaTopoM Ao/KeH 6biTb Bbi30B this(). 270
Ha3bIBAETCS “SABHbIM BbI30BOM KOHCTpPYKTOpa”. ECnv ANnsa Bbi30Ba KOHCTPYKTOpa HeO6XoanMbI
rnapaMeTpbl, OHW MOTyT nepedaBaTbCs. B HaweM ciydae Ana NpUCBOEHUS 3HaYEHUS Nosito
idNum ncnonb3yeTcs KOHCTPYKTOP, Bbi3blBaeMbli 6€3 apryMeHTOB. Tenepb co3gaHne o6bekToB
MPONCXOAUT 3HAUNTESTIbHO MpPOLLE:

Body sun = new Body(“Sol”, null);
Body earth = new Body(“Earth”, sun);

Mpu XenaHn MOXHO 3a4aTb OTAEbHbIN KOHCTPYKTOP C OAHWUM apryMeHTOM Ans Tex cy4aes,
Koraa ans cosgasaemMoro obbekTa Body He CyllecTByeT LeHTpa BpalleHus. Bbi3oB Takoro
KOHCTPYKTOpa paBHOCUJIEH MPUMEHEHMIO KOHCTPYKTOPa C ABYMS apryMeHTamu, npu KOTOpOM
BTOPOW M3 HUX paseH null.

[Ons HekoTopbIX KnaccoB Heob6xoamMo, yTobbl cosgaTenb obbekTa NpeaoCcTaBisaa HEKOTOpPbIE
AaHHble. Hanpumep, npuaoxeHne moxeT TpeboBaTth, UTo6bl Ans BCcex 06bekToB Body 6b110
yKa3aHo nx Ha3BaHue. YT1obbl ybeanTbcs, 4TO BCeM co3haBaeMbliM obbekTaM Body nepepaetcs
Ha3BaHWe, Heo6Xo0AMMO BKIOUYNTL COOTBETCTBYIOLLMIA NMapaMeTp BO BCE KOHCTPYKTOPbI Kacca
Body.

MpuBeLEM HECKOJIbKO OBLLENPUHSTLIX COOBPaXKeHW B MOMb3y CO34aHWUS CMeLmanm3npoBaHHbIX
KOHCTPYKTOPOB:

HekoTopble knaccel He 06/1a4atoT pasyMHbIM HayanbHbIM COCTOSIHUEM, €C/IN He
nepeaaTtb MM MapaMeTpbl.

Mpn KOHCTPYyMpoBaHnMn 06BbLEKTOB HEKOTOPbLIX BUAOB Nepeaava MCXo4HOro COCTOSAHUS
OKa3bIBAETCA CaMbIM YA0OHbIM U pa3yMHbIM BbIXOAOM (MPUMEPOM MOXET CNYXWUTb
KOHCTPYKTOp Body € ABYMS apryMeHTamu).

KoHCTpynpoBaHMe 06beKTOB MOTEHLMAIbHO COMPSXEHO C 60NbLWMMN HaK1aAHbIMU
pacxogamm, TaK YTO XenaTeNbHO Npu Co34aHumM 0bbekTa cpa3y yCTaHaBIMBaTb
npaBuIbHOE UCXOA4HOE COCTOsSIHME. Hanpumep, ecnn Kaxkabli 06BbEeKT Knacca CoAEpXUT
Tabnuuy, TO KOHCTPYKTOP, NOJyYakLWwmnii UCXOAHbIM pa3Mmep Tabnuvubl B KadecTBe
napaMeTpa, NO3BOJIUT C CaMOro Hayasna co3aatbh 06beKT € Tabnmuen HYXXHOro pa3mepa.

KoHCTpyKTOp, aTtpnbyT A0CTyrna KOTOPOro oT/iMyaeTcs oOT public, orpaHnymBaer
BO3MOXHOCTU CO34aHns 06beKTOB AaHHOIMo Kiacca. HanpuMep, Bbl MOXETe 3anpeTuTb
nporpaMMmcTam, paboTalolwmM C BallMM NakeToM, pacluMpsATb TOT UM MHOM Knacc,
eCc/iv caenaeTe BCe KOHCTPYKTOPb! AOCTYMHbIMU NULWb U3 rnakeTta. Kpome Toro, MOXXHO
MOMETUTb K/HOYEBBLIM C/I0BOM protected Te KOHCTPYKTOPbI, KOTOpble rnpeAHa3HauyeHbl
A1 UICMONb30BaHUS UCKTIOYNTENBHO B MoAKiaccax.

KOHCTPYKTOpbI, HE MoJlyyatoLume npu BbI30BE HUKAKMX apryMeHTOB, BCTPEYATCS HACTOMIbKO
4acTo, YTO A/ HUX JaXe MOSIBUIICS CreumnarnbHblii TEpMUH: “6e3apryMeHTHble” (no-arg)
KOHCTPYKTOPbI.

Ecnn Bbl HE NpefoCcTaBuUTE AN KlacCa HUKAKMX KOHCTPYKTOPOB, S13blK CO34aeT
6e3apryMeHTHbIN KOHCTPYKTOP MO YMOJIYaHUIO, KOTOPbIM HE AeNaeT HNYero. DTOT KOHCTPYKTOP
C034a€eTCs aBTOMATUYECKUM NIMLLb B TeX CNy4asix, Koraa HeT HUKaKMX APYTUX KOHCTPYKTOPOB, —
CYLLEeCTBYHIOT KJaCChl, At KOTOPbIX 6€3apryMeHTHbI KOHCTPYKTOp 6yaeT paboTtaTb HEBEPHO
(HanpuMep, knacc Attr, C KOTOPbIM Mbl MO3HAKOMUMCS B C/I€AYIOLLEN I1aBe).

Ecnu 6e3apryMeHTHbI KOHCTPYKTOP AO/KEH CyLLECTBOBaTb HapsiAy C OAHUM UM HECKONTbKUMU
KOHCTPYKTOPaMM, UCMOJIb3YIOLMMK apryMeHTbl, MOXHO SIBHO ONMpeaennTb ero. ABToMaTuyecku
co3aBaeMblii 6e3apryMeHTHbIi KOHCTPYKTOP Kjlacca, He MMEKLLEro cynepkiacca,
SKBWBAJNIEHTEH crieaytolemMy (Kak Mbl YBUAUM Ha MpUMepe pacLUMpPEHHOro Kiacca B rnase 3):
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class Sinpledass {
/** DBxBUMBAJIEHT KOHCTPYKTOpa MO yMoJdaHmo */
public SinpleC ass() {
}

KOHCTpYKTOp Mo ymMonyaHuio nmeet aTpubyT public, ecnu Takon xe aTpubyT MMeEeT Knacc, un He
MIMEET ero B NpOTUBHOM Crly4ae.

YnpaxHeHue 2.6

BkntounTte B knacc Vehicle gBa koHcTpykTOpa. lNepBbiii 3 HUX — 6e3apryMeHTHbIN, a
OPYron AO/MKeH noslyyaTb B Ka4ecTBe apryMeHTa uMsa Bnagenbua mMawuHbel. Moanduumpyiite
MeTo4 main Tak, 4Tobbl OH BblAaBa Te Xe pe3y/bTaTbl, YTO U paHbLUE.

YnpaxHeHue 2.7

Kakune KOHCTpYKTOpbI Bbl 6bl COUNM HYXHbIM A06aBUTb B Knacc LinkedList?

2.6. MeTtoabl

MeTtoab! knacca 06blYHO coaepXaT KOA, KOTOPbIA aHanM3npyeT COCTossHMe 06bekTa U n3MeHseT
ero. HekoTtopble knaccbl MMEOT NoAs public, K KOTOPbIM MPOrpamMMMUCTbl MOy T obpaLuaTbes
HanpsMyo, HO B 6O/bLUMHCTBE C/lyYaeB TaKoM NOAX0 4 OKa3blBAaeTCH HE CAIMLIKOM yAaUHbIM
(cM. “TIpoeKkTMpoBaHMe paclmMpsieMoro knacca”). MHorme knaccoel o6nagatot QyHKUMaMH,
KOTOPbl€ HEBO3MOXHO CBECTU K YTEHUIO UN U3MEHEHUIO HEKOTOPOW BEMUYNHbI — A8 HUX
He0o6X0ANMbl BbIYMCIIEHUS.

Bbi30B MeToAa NpeacTaBfseT cobol onepauuto, BbIMNOMHAEMY0 C 06bEKTOM MOCPEACTBOM
CCbIJIKM Ha HEro C UCMo/b30BaHMEM onepaTopa:

reference.method(parameters)

Kakablli MeToA BbI3bIBAETCS C ONpeAeneHHbIM KOIMYECTBOM NapaMeTpoB. Java He
NnoAAEPXMBAET METOAOB, Y KOTOPbIX AOMYCKAETCsl MEPEMEHHOE YMCO NapaMeTpoB. Kaxabii
rnapaMeTp MMEEeT CTPOro onpeaeneHHbIN TUM — MPUMUTUBHbINA WU CCbINOYHbIN. Kpome Toro,
MeToAbl 061a4al0T TMMOM BO3BPALLAEMOr0 3HAUYEHUS, KOTOPbIM YKa3biBAaETCS Nepes UxX MMeHEM.
Hanpumep, npuBeaem MeTos knacca Body, KOTOpbIA CO34aeT CTPOKY Tuna String € onMcaHueM
KOHKpeTHOro obbekTta Body:

public String toString() {

String desc = idNum + “ (” + name + “)”;
if (orbits !'= null)
desc += “ orbits ” + orbits.toString();

return desc;

B sTOM MeToAe Npon3BOANTCS KOHKaTeHauus 06beKkToB String C MOMOLLbIO ONEpPaTopoB + U +=.
CHauyana obpasyeTcsl CTpoka, coaepxallas naeHTMdukaTop 1 HasBaHne obbekTa. Ecnn aaHHoe
HebecHoe Teno obpallaeTcs BOKPYT APYroro, TO K HElM NpUCcoeauHSIETCS CTPOKa C ONMMCaHneM
LleHTpa BpalleHusi, A1 Yero Bbl3blBaeTCs MeToA toString cooTBeTCTBYOLWEro o6bekTa.
nOCﬂe,CI,OBaTeJ'IbHOCTb PEKYPCUBHbIX BbI3OBOB NMPOAO/MKAET CTPOUTb LLEMOYKY TEN,
obpallarWmxcs BOKpYr Apyr Apyra, noka He 6yaeT Hal4eHo Teno, HE MMeloLLLee LeHTpa
BpaLleHuns.
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MeTopg toString He coBceM 06biveH. Ecnn y ob6bekTa nmeetca meton ¢ umeHem toString,
KOTOPbIN Bbi3biBaeTcs 6€3 napamMeTpoB M BO3BpallaeT 3HayeHme Tuna String, TO OH
MCNOsb3yeTcs ANnsa npuBefeHus obbekTa K Tuny String, €CmM OH y4yacTBYyeT B KOHKaTeHauum
CTPOK, BbINOJIHAEMOWM OrnepaTopoM +. B cnenyowmx BblpaXKeHUsX:

Systemout. println(“Body ” + sun);
Systemout. println(“Body " + earth);

NMPONCXOANT KOCBEHHbI BbI30B MeTOA0B toString AN 06beKTOB sun 1 earth, NpUBOAALLMIA K
cnenywowmuM pesynbTaTaMm:

Body 0 (Sol)
Body 1 (Earth) orbits 0 (Sol)

CyLecTByeT HECKO/IbKO Croco60B, KOTOPbIMU yaAaeTcs 406UTLCSA BO3BPALLEHUS METOAOM
HECKOJIbKMX 3HAUYEHUIN: MOXHO BO3BPALLATb CCbIIKY Ha 06BEKT, B KOTOPOM 3TN 3HaYeHUs
XPaHATCA B BUAE MOJIEN; MPUHMMATb B KaYeCTBE MapaMeTpoB CCbIIKM Ha 06BbEKTLI, B KOTOPbIX
[O/DKHbI COXPAHATLCA pe3yfibTaTbl; HAKOHEL,, MOXHO BO3BpallaTh MAacCUB C pe3yfibTaTaMu.

K npumepy, NpeanosioXmM, YTO BaM HYXHO HanvcaTb METOA A/ BO3BPALLEHUS NepeyHs
(UHaAHCOBLIX OMnepauui, KOTOpble onpeaesieHHOE N0 MOXET BbIMOHATbL C 6AHKOBCKMM
cyeToM. Takmx onepaumin MoxeT 6biTb HECKOJIbKO (3a4NC/IEHNE N CHATME CPEeACTB CO cYeTa U
T. A.); CNepoBaTeNbHO, METOA AO/HKEH BO3BPaLLaTb HECKOIbKO 3Ha4YeHM. BOT Kak BbIrngauT
06beKT Permissions, B KOTOPOM COXPAHSATCS JIOFMYECKME 3HAUYEHMS, Onpeaensowmne
[OMYyCTUMOCTb TOM UM MHOW ornepauuun:

cl ass Perm ssions {
publi ¢ bool ean canDeposit,
canW t hdr aw,
cand ose;
}
A BOT Kak BHITJUIAOVT MeTOI, BaHOJ'IHFHOLLU/HZ STY TI10JI4.
cl ass Account {
publ i ¢ Permi ssions perm ssionsFor (Person who) {
Perm ssi ons perm = new Perm ssions();
perm canDeposit = canDeposit(who);
perm canWt hdraw = canW t hdr awm who) ;
perm cand ose = canCl ose(who);
return perm

/1 ... onpemenenue meroma canDeposit ()

Ecnn meTon He BO3BpallaeT HUKAKOro 3Ha4yeHus, To Ha MecTe BO3BpallaeMoro Turna CTaBuTcs
K/toYeBoe cnoBo void. B MpOoTMBHOM ciy4yae KaXAblil BO3MOXHbIA MyTb BbINOJIHEHUS ero
onepaTopoB AO/XEH BO3BPaLLaTb 3HAUYEHNE, KOTOpOoe MOXeT 6biTb MPUCBOEHO NMEpPEMEHHOMN
obbaBneHHoro tuna. K npumepy, MeToA permissions For He MOXET BO3BpallaTbh 3Ha4YeHue Tmna
String, NOCKOMbKY HEBO3MOXHO NPUCBONTbL 06BbEKT TMNa String nepeMeHHor Tuna Permissions.
OpHako Bbl MOXeTe 06BbSIBUTb, UTO METO/A, permissionsFor BO3BpallaeT 3HayeHune String, He
M3MEeHAS NMpu 3TOM OnepaTtop return, MOCKOJIbKY CCbI/IKa Ha 06beKkT Permissions MoOXeT 6bITb
npucBOeHa nepemeHHoM Tmna Object.

2.6.1. 3HayeHMAa NapaMeTpoB
Bce napameTpsbl B Java nepefaroTcs “no 3HavyeHu”. pyrmmm cnoBaMm, 3Ha4YeHUS

nepeMeHHbIX-MapaMeTpoB MeToAa ABNSOTCA KOMUSIMU 3HAYEHWUI, YKa3aHHbIX MpU ero Bbi30BE.
Ecnu nepenaTtb MeToAly NepeMeHHy HEKOTOPOro Tuna, To napaMeTp 6yaeT npeacTaBnaTb
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coboW KOMUIO 3TOW NMEpPEMEHHON; ee U3MEHEHME BHYTPU MeToA4a HUKAK He MOBNSET Ha
3HauYeHne nepemMeHHol B Koae 3a ero npeaenamu. Hanpumep:

cl ass PassByVal ue {
public static void main(String[] args) {
doubl e one = 1.0;

Systemout. printl n(“before: one =" + one);
hal vel t (one) ;
Systemout.println(“after: one =" + one);

}

public static void halvelt(double arg) {
arg /=2.0; //
Systemout. println(“halved: arg =" + arg);

MpuBeaeHHbIE HMXKe pe3y/ibTaTbl MOKa3blBalOT, YTO AefIeHNe Ha ABa NepeMeHHOW arg B MeToae
halvelt He MeHsleT 3HauYeHns NepemMeHHor one B MeTo4e main:

before: one = 1
hal ved: arg 0.5
after: one 1

OpaHako, ecnv napameTp MeTofa npeacTasnseT coboi CCbiKy Ha 06bEKT, TO “No 3HaYeHu”
nepenaeTcs CCbiIKa, a He caM 06bekT! CnegoBaTenbHO, Bbl MOXETE U3MEHATb B MeToAe TOT
06BEKT, Ha KOTOPbI OHAa CCbITAETCS, — 3HAaYeHMe CCbIIKM OCTaeTCs MpeXxHUM. MOXHO
n3mMeHATb Ntobble Nons 06bekTa UK Bbi3blBaTb METOAbI, BAUSIOWME HA €r0 COCTOsIHME, —
npousongeT naMeHeHne obbekTa BO BCceX pparMeHTax Nporpammbl, rae MMeeTcs CCbiika Ha
Hero. [puBeAeHHbIN HKE NpUMep Harns4HO NMoKasblBaeT, YEM AAHHbIM Clyvyal OTAnyaeTcs oT
npeablayLero:

cl ass PassRef {
public static void main(String[] args) {
Body sirius = new Body(“Sirius”, null);

Systemout. println(“before: " + sirius);
comonNane(sirius);
Systemout. println(“after:

+ sirius);

}

public static void commpbnName(Body bodyRef) {
bodyRef. name = “Dog Star”;
bodyRef = null;

}

PesynbprTaT OymeT CJenyolluM.
before: 0 (Sirius)
after: 0 (Dog Star)

O6paTnTe BHUMaHWE Ha TO, YTO Ha3BaHWe 06beKTa N3MEHUOCh, TOrAa Kak ccbiika bodyRef Bce
paBHO yKa3blBaeT Ha 06bekT Body (xoTs meTog commonName npucBavBan napameTpy bodyRef
3HauyeHue null).
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main()
sirius—
T a0 | psirst
name —
arbits: null
Y
uurmnunNama{Lf

MpuBeaeHHas Bblle AnarpaMmma nokasbiBaeT COCTOSIHME CCbIJIOK HEMOCPEeACTBEHHO Mocne
Bbl30Ba commonName B main. O6e ccbinkn — sirius (B main) n bodyRef (B commonName) —
YKa3blBalOT Ha OAMH 1 TOT Xe 06bekT. Korga commonName n3MeHseT 3Ha4yeHme nons
bodyRef.name, To Ha3BaHWe n3MeHseTCa B 06beKTe, COBMECTHO UCMONIb3yeMOM 060MMU
ccoikamMu. OgHako npu npucsoeHuu null ceoinike bodyRef n3MeHsAeTCa TONbKO ee 3HaveHune,
Torga Kak 3HayeHue CCblIKM Ha 06 beKT Sirius OCTaeTCsi TEM e CaMbIM; BCMIOMHUM, YTO
napameTp bodyRef aBnseTcs nepegaBaemMor Mo 3Ha4YeHUO Konuven sirius. BHyTpu MeToaa
commonName n3MeHSeTCs NNLWb 3HaYeHne rnepeMeHHoln-napaMeTpa bodyRef, nogobHo ToMy
Kak B MeToAe halvelt M3MeHANOCh NULWb 3HaYeHe napaMeTpa-nepemMeHHon arg. Ecnm 6ol
n3meHeHune bodyRef OTHOCMNOCH M K 3HAUYEHUIO Sirius B main, TO B CTPOKE, HaYMHALWENCs C
“after: ”, ctoano 6ol “null”. TeM He MeHee nepeMeHHble bodyRef B commonName u sirius B
main yKa3blBatoT Ha OAMH M TOT e 06beKT, MO3TOMY U3MEHEHWS, BHOCMMble B commonName,
OTpaxarTcs U B TOM 06beKkTe, Ha KOTOPbIA CCbITAETCs Sirius.

2.6.2. NpnMeHeHue MeTOAOB AN OrpaHU4YeHua aocrtyna

Monb3oBaTbCcs kKNaccoM Body € HECKOTbKMMW KOHCTPYKTOPaMM CTano 3HaumMTenbHo yaobHee,
yeM ero CTapbiM BapMaHTOM, COCTOSIBLUMM M3 OAHWUX AAHHbIX; KpOMe TOoro, Mbl obecneynnm
npaBubHOE aBTOMaTMyecKoe NpucBOeHMe 3HadeHur idNum. M Bce e nporpaMMMCT MOXET BCe
MCNOPTUTb, U3MEeHASA 3HavyeHme nons idNum nocne KOHCTpyupoBaHus obbekTa, — BeAb AaHHOEe
nosne obbsBneHo Kak public n OTKpbITO ANS Nto6bix gencTenin. Heobxoanmo, 4tobbl none idNum
coAepXXano AaHHble, 4OCTYMHbIE TONbKO ANs YyTeHus. NogobHble JaHHble B 06bekTax
BCTPEYaTCA AOBOJIbHO YacTo, HO B A3blKe Java He CYLLeCTByeT K/104eBOro C/10Ba, KOTOpoe
caenano 6bl none 3a npegenamun Kiacca AOCTYMHbIM TONbKO AN YUTEHUS.

Y7106bI CAenaTh None AOCTYMNHbIM TOMbKO A5 YTEHUS, Mbl AO/MKHbI CKPbITb €ro. [Jns 3Toro none
idNum obbsaBnsieTCcs C K/KOYEBbLIM CNIOBOM private, a B knacc gobasnisieTcs HOBbIN MeTo4, C
MOMOLLIbIO KOTOPOro KOZA 3a npeAesiaMun Kacca MOXEeT MONy4YnUTb 3HAUYeHe 3TOro nons:

cl ass Body {
private long i dNum // nome cramo private

public String nanme ;
public Body orbits nul | ;
private static long nextID = 0;

Body() {

i dNum = next | D++;

}

public long id() {
return i dNum

}

11
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HaunHasa ¢ 3Toro MomMeHTa NporpaMMmUCT, KOTOPOMY NMOHaAobmnock y3Hatb naeHTudnKaTop
HebecHOro Tena, AO/HKEH BbI3BaTb MeTOZ id, BO3BpaLlaowmii Tpebyemoe 3HaueHume. Y
nporpaMMucTa He OCTAeTCs HUKaKON BO3MOXHOCTU M3MEHUTb MAEHTUPUKATOP — B CYyLLHOCTH,
3a npeaenaMmm Knacca ero MOXXHO pacCMaTpmBaTh Kak BEIMUYMHY, AOCTYMHYO TOAbKO ASS
yTeHus. [JaHHOe nose MOXET 6bITb U3MEHEHO TONbKO BHYTPEHHUMMU MeToAaMun knacca Body.

MeToabl, perynvpyrLwme AOCTyrn K BHYTPEHHMM AaHHbIM Kiacca, MHOrAa Ha3blBalOTCs MeTogamu
aocryna (accessor methods). C X MOMOLLbIO TaKXXe MOXHO (U, HaBEpPHOE, HYXXHO) 3aluUTUTb
nons name u orbits.

[axxe ecnu nHTepecbl NPUIOXKEHUS N He TpebytoT nonen, AOCTYMNHbIX TObKO A4S YTEHUS,
o6bsBNEeHMe nofen Knacca C KAKYeBbIM C/IOBOM private 1 co3gaHne MEeToA0B AN
NpUCBOEHMA/NONYYEHNS UX 3HAYEHMI MO3BOISIET BaM ONpeaennTb HeobxoanMble AeNCTBUSA HAA,
obbekTOM B 6yaywem. ECnm nporpaMMmUCT MOXET HEMOCPeACTBEHHO 0bpallaTbCs K MonisM
Knacca, Bbl HeM36eXxHo TepsieTe KOHTPO/Ib HaA TeM, Kakune 3HauveHus byayT npuHMMaTb 3Tm
nosis M YTO MPOUCXOAUT B MPOrpaMMe Npu X naMmeHeHuu. Mo 3TMM NnpuynHam B AasibHENLLNX
npuMepax 3TOM KHUrK nons public BCTpeyatoTCca o4YeHb peako.

YnpaxHeHue 2.8

O61bsaBMTE Nonsa knacca Vehicle ¢ knYeBbIM CIOBOM private 1 onuwnTe COOTBETCTBYOLMNE
MeToAbl A0CTYyNa. [Ana Kakux nonen cneayet npeayCMOTPETb METOAbI, U3MEHSIIOLLME UX
3Ha4YeHus, a ANA Kaknx — HeT?

YnpaxHeHue 2.9

Ob6baBuTe nonga knacca LinkedList ¢ k1t04YeBbIM C/IOBOM private n BKAIOUMTE B Kacc
COOTBETCTBYOWME MEeTOAbl A0CTyNna. [na Kaknx nonen cneayet npefycMOTpeTb METOAbI,
M3MEHSILWME UX 3HAYEHUS, a AN KaKUX — HeT?

YnpaxHeHue 2.10

BkntounTte B knacc Vehicle metoa changeSpeed ana 3agaHvs TeKyllen CKOpOCTU MalnHbl B
COOTBETCTBMM C NepefaBaeMbiM 3HAYEHNEM U MeTOoA stop AN 06HYIeHMs CKOpPOCTU.

YnpaxHeHue 2.11

BkntounTte B knacc LinkedList meToa Ans noacyeTa KONMYecTBa 3/1IEMEHTOB B CMUCKE.

2.7. CcbiInka this

Mbl yxxe Bugenu (Ha CTp. ), Kak B Hayane paboTbl KOHCTPYKTOpPa NPOUCXOAUT SIBHbIN BbI30B
APYroro KOHCTpyKTopa Knacca. CneumanbHas cCblika Ha 06bekT this MOXeT Takxe
MPUMEHATLCS BHYTPU HECTAaTUYECKUX METOAOB; OHA YKAa3bIBAET Ha TEKYLUMI 06BbEKT, ANns
KOTOpOro 6bi1 Bbi3BaH AaHHbIA MeToZ. this yale Bcero ncnonb3yeTcs Ans nepeaayun CCbiikM Ha
TeKyLlWmn 06beKT B KadecTBe napaMeTpa ANS APYTMX MeToAoB. MpeanonoxuMm, B MeToae
HeobXx0AMMO MOMNOSIHUTL CINCOK 06BEKTOB, OXMAALWMX 06CTyKMBaHUs. Takol Bbi30B MOXET
BbIrNa4eTb Cneayowmm obpasom:

Service.add(this);

this HesiBHO f06aBnseTCs B HAa4Yasno KaXAol CCbIIKM Ha MOoJie UKW MeToZ, eC/iv TObKO
NMpOrpaMMUCT He yKasan CCbIJIKy Ha APYroli 06beKT. Hanpumep, NpUCBOEHME 3HAYEHUS MO0
str B crneaytowem knacce:

cl ass Nane {
public String str;
Nane() {
str = “";
}
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}

PAaBHOCWMJIBHO CJlenyrueMy.

this.str = :

O6bI4HO this ncnonb3yeTca TONbKO B Cly4Yae He0bX0AMMOCTU, TO eCTb KOraa uMs nons, K
KOTOPOMY Bbl 0bpallaeTechb, CKpbIBaeTCsi 06bsIBIEHNEM MEPEMEHHOM UM NapaMeTpa.
Hanpumep:

cl ass Moose {
String hairdresser;

Moose(String hairdresser) {
this. hai rdresser = hairdresser;
}

Mone hairdresser BHYTPU KOHCTPYKTOpPa CKPbIBAETCA NMPUCYTCTBUEM OAHOMMEHHOIO NapameTpa.
YT106b1 06paTUTLCA K NOMK hairdresser, a He K NapameTpy, Mbl CTaBUM Nepes UMEHEM CCbIIKY
this, yka3biBas TeM caMbIM, YTO MOJie MPUHAANEXUT K TekyLllemy obbekTy. HamepeHHoe
CKpbITUE NAeHTU(HUKATOPOB, OCYLLecTBIsieMoe NoA06HbIM 06pa3oM, MOXET H6blTb OTHECEHO K
XOpOLUEMY CTWUJIHO MPOrpaMMMPOBaHUSA JINLLb NPU MANOMATUYECKOM MUCMOMb30BaHNN B
KOHCTPYKTOpax U MeToAax AOoCTyna.

MomMuMo ccbikn this, MOXET TakXe NMPUMEHSTbCS CCbISTIKa SUper, C MOMOLbK KOTOPOW
OCYLLEeCTBNAETCA AOCTYN K CKPbITbIM MOJISIM U BbI3OB nepeonpeneneHHbIX MeTo40B CyrnepkKracca.
KntoueBoe cnoBo super nogpobHO paccmaTpmBaeTcs B pasgene “lNepeonpeneneHve METOA0B U
CKpbITUE Monen”.

2.8. lNeperpy3ka MeToaoB

B a3bike Java Kaxabli meTos obnagaeT onpeaeneHHon curHaTypor, Kotopasi npeacTaBnsaeT
cob0W COBOKYMHOCTb MMEHU C KOIMYECTBOM M TUMOM NapameTpoB. [1Ba MeToAa MOryT MMeTb
O[IMHAKOBbIE UMEHA, €C/TN UX CUTHATYpPbl OT/IMHAIOTCA MO KOSIMYECTBY WJIX TUMNaM NapaMeTpoB.
OT0 HasbiBaeTcs neperpy3kor (overloading), MockoNbKy NMPOCTOE MMSA MeToAa “rneperpyxaercsa”
HECKOJIbKUMW 3HayeHusAMn. Korga nporpaMMmUCT BbI3bIBAET METO/, KOMMUIATOP MO KOTNMYECTBY
M TUMYy NapaMeTpoB ULLET TOT U3 CYLLECTBYIOWMX METOAO0B, CUTHATypa KOTOPOro noAxXoauT
JNlydlue Bcex ocTanbHbIX. [NpuBeaemM B KayecTBe rnpuMepa pas/imyHble MeToabl orbits Around
Halero ksacca Body:

publ i ¢ Body orbitsAround() {
return orbits;

public void orbitsAround(Body around) {
orbits = around,;
}

Mpu NogobHOM CTUIe NPOrpaMMUPOBaHNSA Neperpyska CNyXuT A1 Toro, 4Tobbl oTAnyaThb
BbI6OpPKY 3HaueHns (MapameTpbl HE NepeaatoTcs) OT ero 3adaHusa (yYKasblBaeTCcs aprymeHT,
npeacTaBnaowmn cobor HoBoe 3HayeHme). KonmyecTBo napaMeTpoB B ABYX MeToAax
OoTNMyaeTcs, NO3TOMY BblbpaTb HYXHbIN MeToA 6yaeT HecnoxHo. Ecnu orbitsAround
BbI3blBaeTCcsA 6e3 napamMeTpoB, TO MCMO/b3yeTCs MeTOA, BO3BPALLAIOLWMI TEKYLLEE 3HAYEHMeE.
Ecnu orbitsAround BbI3blBaeTCA C OAHUM apryMeHToM Tuna Body, TO MCNONb3yeTcsl MeToA,
3ajaloLwmi 3HaveHne. Ecam xe BbI30B HE MOAXOAMT HWU MOoA OAHY U3 3TUX CUFHATyp, TO OH
ABNSETCH HEBEPHbIM, @ NporpaMMa He byaeT KOMNUAMpPOBaTbCS.
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Bonpoc o ToM, Kak 513blK BbibMpaeT cpean HECKONbKMX Neperpy>XeHHbIX MeToA0B TOT, YTO
HYXeH A58 AaHHOro Bbi30Ba, NoApO6HO paccMaTpuBaeTcs B pasgene “AocTyn K YneHam” Ha
cTp. .

YnpaxHeHue 2.12

BkntounTte B knacc Vehicle gBa HOBbIX MeToAa: OAWH B KayecTBe NapameTpa rnosjyyaet
KOIMYeCTBO rpafycoB, Ha KOTOPOe NOBOPaYMBaeT MallMHa, @ APYrOoM — OAHY M3 KOHCTaHT
Vehicle. TURN_LEFT nnu Vehicle. TURN_RIGHT.

2.9. CtatTnueckKkume 4JjieHbl

Knacc cogepXuT uneHbl AByX BUAOB: NOAS U MeToAbl. [Na KaxAoro n3 HMx 3agaetcsa atpubyT,
onpeaensioWmin BO3MOXHOCTM HacnegoBaHusa u goctyna (private, protected, public nam
package). Kpome Toro, Kaxkzibli U3 Y/IEHOB MPU XeNaHUM MOXHO 06BbSABMTL Kak static.

[Onsa cratnyeckoro 4YneHa co3fgaeTcs BCero oAuMH ak3emnnsap, obwuii ansa Bcero Kaacca, BMEcto
MOCTpOEeHNA ero Konu B KaXXa0M obbekTe knacca. B cny4yae CTaTU4veCKnx nepemMeHHbIX
(nepeMeHHbIX Kacca), 3TO POBHO OAHa NepeMeHHas, He3aBUCMMO OT TOr0, CKO/IbKO 06 BHEKTOB
6bI10 CO34aHO Ha OCHOBE Kslacca (Jaxke ecsiv HYM ogHoro). O6pasLoM MOXET ClTyXXUTb nose
nextlD knacca Body B NpuBeAEHHOM BbILLE NMPUMEpE.

NHuumannsaums ctatmyeckmx nonen Kiacca npoucxoauT A0 TOro, Kak OHU UCMOMb3YHTCS UK
3anyckaeTcs nobon 13 ero MetogoB. B cneayrowem npyMepe MeTos unset MOXeT 6biTb yBEPEH
B TOM, YTO nepes Ucnosb3oBaHneM nepemeHHon UNSET el 6bi/10 MPpUCBOEHO 3HaveHue
Double.NaN:

cl ass Val ue {
public static double UNSET = doubl e. NaN;

private double V,

public void unset() {
V = UNSET,

}
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2.9.1. B&IOKM CTaTUYECKON MHMLUMaNn3ayuumm

Knacc Takxe MOXeT coaepxaTb 6/10KM CTaTnyYeCKoN nHULMaam3aymm, KoTopble npuceamBaoT
3HAYeHMS CTaTUYECKMM MOJISIM U/ BbIMOJHAKOT UHYK Heobxoanmyr paboTy. CTaTmyeckumi
MHULUManM3aTop OKasbiBaeTcs Hanbonee nonesHbiM B TEX Cydasx, Koraa rnpocTon
MHUUManmsauum B o6bsBIEHUN NOMS HEAOCTAaTOYHO. HanpuMep, co3gaHue CTaTMyeckoro
MacCuBa 4acTo AO/HKHO BbIMNOJHATLCA OAHOBPEMEHHO C €ro MHUUManmM3auuen B onepatopax
nporpammel. MNpuBeaem npuMep MHULMaIM3aumMm Heb6ONbLIOro Maccmea C NMPOCTbIMU YUCTTaMU:

class Prinmes {
protected static int[] knownPrinmes = new int[4];

static {
knownPri mes[ 0] = 2;
for(int i =1; i < knownPrinmes.length; i++)
knownPrimes[i] = nextPrinme();
}
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CTaTmueckas MHMLUManM3aLms BHYTPY Klacca BbINOSHAETCS B MOPSAKE C/IeBa Hanpaso U
CBepXxy BHU3. MHMUManNM3aTop, UK CTaTUUECKU 610K, KaXKAOM U3 CTaTUYECKUX NepPEMEHHbIX
BbIMOJIHAETCS Nepes CleayLlmM, HaunHas OT NepBOi CTPOKU UCXOLHOIO TEKCTa K MOC/eAHeN.
MpKX 3TOM MOXHO rapaHTUpoBaTb, UTO MaccuMB knownPrimes 6yeT co3aaH A0 BbIMO/HEHUS
cTaTuyeckoro 6510Kka B HalleM npuMepe.

Y710 NnpousongeT, ecnm cTaTMyecKnini MHMUManmn3aTop knacca X Bbi3blBAeT MeToj knacca Y, a
CTaTUYECKUM nHMumnanmn3aTop Y, B CBOK Oo4epeb, Bbi3blBaeT METOA U3 Knacca X Ans 3agaHus
CBOMX CTaTUYECKMX BeMUMH? MNoaobHble LMKAMYecKme nHuumanm3auum He MoryT 6biTb
HaZEXHO BbISIB/IEHbI B MPOLEcCe KOMMUASLMKM, MOCKOIbKY B MOMEHT KOMNuAasaumm X knacc Y
MOXET elle He cywecTBoBaTb. Ecnm Bo3HnkaeT nogobHas cuTyaums, TO cTaTUyeckme
MHUUManm3aTopbl X BbIMOMHAKTCS IMWb A0 Bbi30oBa MeToda Y. Korga Y, B CBOK oyepedb,
obpamnTca K MeToay X, TO nocneaHuin 6yaeT BbiNoNHATLCS 6e3 3aBepLlueHnst CTaTUYeCKOoM
MHMUnanusaumn. Bece ctatnueckme nons X, Ans KOTOPbIX MHMUMANU3auMs He 6blia BbiNONHEHa,
6yayT umeTb 3HayeHus no ymonyanuio (false, \u0000’, HOMb MM null B 3aBUCUMOCTU OT TUMa).

B MHULUMann3aTopax CTaTMyecKnx nonen He AOJDKHbI BbI3blIBaTbCA METOAbl, KOTOPbIE, COr1aCcHO
nx O6'bFIBJ'IeHVIFIM, MOTYT NpUBECTU K BOBHNKHOBEHUIO NMPOBEPAEMbIX UCKJTIOUYEHUN. ,D,eno B TOM,
4YTO MHMLUMANM3aToOPbl BbINOMHAKTCA NpY 3arpy3ke Kaacca, M nporpaMMa MoxXeT 6biTb ele He
rotoBa kK o6paboTke NCKIYEHUS.

Bnok cTaTMyeckon nHuumannusaunum MoXXeT Bbi3blBaTb METOAbI, 3036y>|<,qa|ou.w|e VUCKJTIOYeHnA, HO
Wb B TOM City4ae, eC/qii OH roToB CaM NnepexBaTuUTb UX BCeE.

2.9.2. Ctatmyeckue Mmetoabl

Cratnyeckmne mMeTo4bl Bbi3blIBAOTCHA ANS LEOro Kjacca, a He A1 KaXXA0ro KOHKPETHOro
obbeKTa, CO34aHHOro Ha ero ocHoBse. MNoaobHble MeETOAbI TAaKXE Ha3bIBAIOTCA MeTo4aMu Kaacca.
CraTnyeckmin MeToA MOXeT BbIMNOAHATb 3a4aun, obwmne ans Bcex o6bekToB Knacca, —
HanpuMep, BO3BpaLLaTb CNeAy WM CEPUNHBIN HOMep (B HalleM NMpuMepe C njeepaMm) nnm
4yTO-HMOYAb B 3TOM poae.

Cratndeckunii meToq paboTaeT /iMb CO CTaTUYECKMMU NMEPEMEHHBIMU N CTAaTUYECKUMU
MeToaamu knacca. Ccbisika this B 3TOM C/lyyae He MOXET MCMO/Ib30BaTbC, MOCKOJIbKY He
onpegeneH KOHKpPETHbIN 06BbEKT, ANS KOTOPOro Bbi3blBAaeTCA AaHHbIA METOA,.

3a npegenamm Knacca ctatmyeckue Metoabl 06bIYHO BbI3bIBAKOTCSA YEpE3 UMS Kacca, a He
yepes CCbIJIKY Ha KOHKPETHbIA 06beKT:

prime = Prines.nextPrinme();
knownCnt = Pri mes. knownPri mes. | engt h;
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BkntouunTe B knacc Vehicle ctatnuecknin MeToa, KOTOpbIA BO3BpaLLlaeT MaKCMMasibHOEe 3HavyeHne
naeHTuduKaTopa, UCNOMb30BaHHOE Ha AaHHbIA MOMEHT.

2.10. Céopka mycopa n metop finalize

Java BbIMNOJIHSET BCHO COHOPKY MPOrpaMMHOro Mycopa aBToMaTu4eckn n nsbasnseT Bac oOT
HeobXoAMMOCTU ABHOFO OCBOOOXAEHUS 06BHEKTOB.

MpoLle roBops, 3TO 03HA4YaET, YTO NaMATb, 3aHNMAEMas HEMCNONb3yeMbIM 06bEKTOM, MOXET
6bITb BO3BpaLleHa B cucteMy. [py 3TOM HMKaKMX AEUCTBMIA C BalLeh CTOPOHbI He TpebyeTcs —
B CYLLUHOCTW, Bbl HUYErO U He cMoxeTe caenatb. ObbeKT aBaseTca “Hencnosib3yeMbliM”, Koraa
Ha Hero OTCYTCTBYIOT CCbIIKM B CTaTUYECKUX AAHHbIX U B 11060 N3 NepeMeHHbIX
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BbIMNOJIHAEMOIO B HaCTOFIU.LMVI MOMEHT MeTOAda, Koraa He yaaeTcs HankT CCbIJTKY Ha Hero
nocpeacTBOM OTCNEXUBaAHUA MNosen U 31EMEHTOB MacCMBOB CTAaTUYECKUX AaHHbIX U
nNepeMeHHbIX MeTOAO0B, U Tak Aanee. O6beKTbl CO34a0TCA ONepaTopoM New, HO
COOTBETCTBYIOLLLETO eMy ornepaTopa delete He cyuwiecTByeT. [ocne 3aBeplieHns paboTsbl C
06BHEKTOM BblI MPOCTO nepecTaeTe CCbl1aTbCA Ha HEro (M3MeHF|eTe €ro CCblJIKy Tak, yTo6bl OHA
yKasblBana Ha gpyroi ob6bekT nnu null) uin Bo3BpallaeTecb U3 MeToAa, YTo6bl ero fIoKasbHble
nepeMeHHble nepecTann CyLecTBOBaTb U He yKa3bliBaan Ha 06bekT. Koraa ccbiiok Ha 06bekT
HE OCTaeTCa HUrae, 3a NCKIIDYEHNEM APYTrnX HENCNOJIb3yEMbIX 06'beKTOB, ,D,aHHbIVI obbekT
MOXET 6bITb YHUUTOXEH COOpLUMKOM Mycopa. Mbl MOb3yeMCs BblpaXXeHneM “MoXeT 6bITb”,
MOTOMY UYTO NaMATb ocso6o>|<,u,aeTc;| b B TOM Cniydae, eCnii ee HEAOCTAaTOYHO Uin ecnun
cbopmnk Mycopa 3axo4deT nNpeaoTBpaTUTb €€ HEXBATKY.

ABTOMaTtmyeckas cbopka Mycopa O3Ha4aeT, YTO BaM HUKOr4da He npuaetcs 6ecnokomTbes o
npobneme “3aBuclumnx ccbinok” (dangling references). B Tex cuctemax, rae npegyCcMoOTpeH
NpsIMON KOHTPOJIb 3@ yAaneHueM, gonyckaeTcs ocBoboxaeHne o6beKkToB, Ha KOTopble
ccbinarTcs gpyrve ob6bekTbl. B TakoM criyyae cCblfika CTaHOBUTCS “3aBUCLUEN”, TO eCTb OHa
yKa3sblBaeT Ha 061acTb NaMsaTu, KOTopas B cUCTeMe cunTaeTcs cBoboagHon. DTa “cBoboaHasn”
namsTe MOXeT 6bITb MCMONb30BaHa AN CO34aHMs HOBOro 06bekTa, 1 Toraa “saBucluas ccblika”
6yneT ykasbiBaTb Ha HEYTO COBEPLUEHHO OT/IMYHOE OT TOro, YTO Npeanonaranoce B o6bekTe. B
pe3ynbTaTe COAEPXMMOE 3TOM NaMATU MOXET 6bITb MCMO/Ib30BAHO COBEPLLUEHHO
HenpeackasyeMbiM 06pa3oM, U BO3HMKAET MOJHbIM Xaoc. Java pewaeT npobnemy “3aBucLumMx
CCbIIOK” 3@ Bac, MOCKOJIbKY OOBbEKT, Ha KOTOPbIM MMEETCS CCbIsIKa, HUKOraa He byaeTt
YHUYTOXEH cH6opLUMKOM Mycopa.

Cbopka Mycopa npovcxoamT 6e3 Ballero BMellaTeibCcTBa, O4HAK0 OHa BCe Xe TpebyeT
onpegeneHHoro BHMMaHua. CO3,EI,aHVIe N YHUUTOXXEHNE MHOTOYNCSTIEHHDbIX 06bEKTOB MOXeET
noMewaTb pa60Te TEX I'IpVIJ'IO)KGHVIVI, ANA KOTOPbIX BPpEMA BbIMNOJIHEHUA OKa3bliBaeTCA
KPUTWUYHbIM. MporpaMmbl cnegyeT NpoeKTMpoBaTh Tak, YTO6bl KONMYECTBO CO34aBaEMbIX B HUX
06beKTOB 6b1710 pa3yMHbIM.

Cbopka Mycopa elle He ABNsSeTCs rapaHTUen Toro, 4To Ans ntoboro BHOBb CO34aBaeMOro
obbekTa Bcerga HanaeTcs namaTtb. Bol MoxeTe 6eCkoHeYHO co3paBaTh 06bEKTbI, MOMeLwaTb UX
B CMMWCOK M AenaTtb 3TO A0 TeX MOop, NMOKa He KOHYMTCHA MaMsaTb, U NpU 3TOM He 6yAeT Hu
€IMHOro HEMCNob3yeMOro o6bekTa, KOTOPbIA MOXHO 6b1510 6b1 YHUUTOXUTL. Hanpumep,
nofobHas “yTeuka naMmsAaTM” MOXET 6bITb 06ycnoBneHa TeM, YTO Bbl MpoOAO/KaeTe
NoAAEPXMBaTb CCbIKM Ha HEHYXHble 06bekTbl. CHOpKa Mycopa peluaeT MHOIMMe, HO He BCe
npobnemsbl C BblAeNEHNEM NAMATH.

2.10.1. MeTop finalize

O6bI4HO Bbl M He 3aMevaeTe, KakK NMPONCXOANT YHUUTOXEHNE “OCMPOTEBLLMX” 06bEKTOB. TeM He
MeHee KJlacC MOXeT peann3oBaTtb MeToA C uMeHeM finalize, KOTOpbIN BbINOAHAETCA Nepes
YHUYTOXEHneM obbekTa uam npu 3aeeplieHnn paboTel BUPTyasibHOW MawmHbl. MeTog finalize
[aeT BO3MOXHOCTb UCM0/1b30BaTb yAasieHne obbekTa Ans ocBobOXAEHWNSA APYTUX, He
CBfA3aHHbIX C Java pecypcoB. OH ob6bsBsieTca cneayrowmm o6pasom:

protected void finalize() throws Throwabl e {
super . finalize();
/1

Ponb meToaa finalize ctaHOBUTCA 0CO6EHHO CyLLeCTBEHHONM Npu paboTe C BHEWHUMU MO
OTHOLUEHMIO K Java pecypcamu, KOTOpble CAMLLIKOM BaXXHbl, YUTO6bl MOXHO 61110 4OXNAATLCS
3Tana cbopkm mycopa. Hanpumep, oTKkpbITbie dalsnbl (UNCI0 KOTOPbIX 06bIYHO OFpaHUYEHO) He
MOryT AOXMAATbCA 3aBepluatowien gasbl finalize — HeT HMKaKOM rapaHTUK, 4TO O6BEKT,
cofaepXalwmn OTKpbITbIM dann, 6yaeT yHMUTOXeH c60pLIMKOM Mycopa A0 TOro, Kak
M3PaCXOAYHTCS BCE PEeCypChbl MO OTKPbITUIO (hannos.
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MosToMy B 06beKTbl, pacnopsiXatLwmnecs BHELUHUMU pecypcamu, CleayeT BKAKYaTb MeToq
finalize, oceoboxxaarownii pecypcbl U NpegoTBpaLLaroWwmnin nx yteuky. Kpome Ttoro, Bam
npuaeTcs NpeaocTaBUTb NPOrpaMMmMCTaM BO3MOXHOCTb SBHOIO OCBOBOXAEHMS STUX pPeCypCoB.
Hanpumep, B Knacc, KOTOpbIA OTKpbIBaeT dalni AN CBOMX Lenein, CnefyeT BKIKUYMTb MeTos,
close ans 3akpbitna darina, 4tobbl NOAb3yHOWMECH 3TUM K1aCCOM MPOrpPaMMUCTbl MOMIN SIBHbIM
06pa3om pacnopsKaTbCst KOIMYECTBOM OTKPbITbIX (PaifioB B CUCTEME.

NHorga moxeT cnyunTbCcs Tak, 4To MeToA close He 6yaeT BbI3BaH, HECMOTPSA Ha To, 4To paboTa
C 06beKTOM 3aKOHYeHa. Bo3MOXHO, BaM yxxe NpuUxX0o4nI0Ch CTaslKMBaTbCA C NOA0OHbIMU
cnyyasMu. Bbl MOXeTe YacTMUYHO NpeaoTBpaTUTb “yTeuky dannos”, BKIOUYMB B KNACC METOA,
finalize, BHYTpM KOTOpPOro Bbi3biBaeTcs close, — Takmm 06pa3oM MOXHO 6biTb YBEPEHHbIM, UYTO
BHE 3aBMCMMOCTM OT KayecTBa paboTbl ApyrMX NpOrpaMMMCTOB Ball KilacC HUKoraa He 6yaeTt
nornowaTb OTKpbITble (aisibl. BOT Kak 3TO MOXET BbIrA4AeTb Ha NPaKTUKe:

public class ProcessFile {
private Stream Fil e;

public ProcessFile(String path) {
File = new Strean(path);

}
/1
public void close() {
if (File !'=null) {
File.close();
File = null
}
}
protected void finalize() throws Throwabl e {
super . finalize();
cl ose();
}
}

ObpaTtuTte BHUMaHWe: MeToz close HanucaH Tak, 4Tobbl ero MOXHO 6bI/10 Bbi3BaTb HECKOJIbKO
pa3. B npoTuBHOM cnyyae, ecnu 6bl MeTo close yxe ncnosb30Bancsa paHee, TOo Npu Bbi30Be
finalize nponcxogmna 6bl NonbiTKa MOBTOPHOIO 3aKpbITUS daina, YTO MOXET NPUBECTU K
ownbkam.

Kpome TOro, B npuBeAeHHOM Bbllle npuMepe cnegyet o6paTtuTb BHMMaHWE Ha TO, YTO MeTOA
finalize Bbi3biBaeT super.finalize. MycTb 3TO BOMAET Y BAC B NPUBbIYKY AN BCEX METOA0B
finalize, koTopble BaM npuaeTcs nucatb. Ecnn He ncnonb3oeaTtbk super.finalize, To paboTa
BaLLEro Kjacca 3aBepLluMTCs HOPMasbHO, HO CynepKaacChl, AN KOTOPbIX He 6bl/iv BbIMOHEHDI
HeobxoaMMble 3aBepLuaroLme AeNCcTBMS, MOryT Bbi3BaTb cboun. NMomHMTe, BbI30B super.finalize —
3TO Mone3Hoe NnpaBsuio, NMPUMEHSEMOE AaXe B TOM C/ly4vae, eC/in Balll KJlacC He ABNsAeTcs
paclwmpeHueM Apyroro knacca. NMoMmMMo Toro, 4To 3TO MOC/YXUT BaM [OMOSHUTENbHbLIM
HanoMuHaHveM Ha 6yayulee, BbI30B super.finalize B nogobHbIX cuTyaumsax no3sonut B byayliem
MOpOAMTb KNacc, aHanorn4yHbii Process File, oT Apyroro cynepknaacca v npy 3ToM He
3a60TnTbCA O nepenenke metoza finalize.

B Tene meTtoaa finalize MOXeT NpUMeEHATBCA KOHCTPYKUMS try/catch ans o6paboTku
WCK/TIOYEHU B BbI3bIBAEMbIX MeTOAAX, HO /0bble HenepexBayeHHble NCKIYEHUS, BO3HUKLINE
npuv BbiNonHeHUM MeToAa finalize, nrHopumpytoTca. VicknoueHms nogpobHO paccmaTpuBaloTCcs B
rnase 7.

CHopLumnK Mycopa MOXET YHMUTOXaTb 06bekThbl B /1I060M NopsaKe, @ MOXKET U HE YHUUTOXaTb UX
BoBce. [NamaTtb 6yaeT ocBo60XAaTbCA B TOT MOMEHT, KOTOPbIA cOOpLUMK Mycopa CoYvTeT
noaxoasawmm. OTCyTCTBME NPUBA3KN K KAKOMY-TO KOHKPETHOMY MOpPSAKY MO3BONSeT cOopLmky
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Mycopa AeNCTBOBaTb ONMTMMasibHbIM 06pa3oM, UTO MO3BOSET CHU3UTb HaKNaAHble pacxoAbl Ha
ero paboTy. Bbl MOXeTe HanpsaAMY Bbi3BaTb COOpLMK Mycopa, YTobbl namaTtb 6bina
ocBoboxaeHa paHblue (CM. pasgen “YnpasfieHne namsaTbio”).

Mpu 3aBepLuieHnn paboTbl MPUNOXEHUS Bbi3blBAOTCA MeToAbl finalize Ana BCex CyLecTBYOLWMX
06BEKTOB. DTO MPOUCXOAUT HE3ABUCMMO OT TOr0, YTO MOCYXXW/I0 MPUYMHOW 3aBEPLUEHUS; TEM
HEe MeHee HEeKOTOpble CUCTEMHble OLWMOKM MOryT MPUMBECTU K TOMY, YTO YacTb MeToAoB finalize
He 6yaeT 3anyweHa. Hanpumep, ecnn nporpaMmma 3aBepLuaeTcs Mo NPUYNHE HeXBATKM NaMsaTw,
TO c6opLMKY MycOpa MOXET He XBaTUTb NaMATV A5 MOUCKa BCeX 06 BEKTOB U BbI30BA UX
MeTonos finalize. W Bce xe B obLieM cnyyae MOXHO paccunTbiBaTb Ha TO, YTO MeToA finalize
OyneT BbI3BaH ANs Kakaoro obbekTa.

2.10.2. BoccTaHOBJN1IeHMe 06beKToB B MeToae

MeTog finalize MOXeT “BOCKpecuTb” 06bEKT, CHOBA Aenas €ro UCMosb3yeMbIM — CKaXeM,
BKJIHOYAs ero B CTaTMYECKMIN CNUCOK 06beKTOB. MNofobHble AeCTBUA HE PEKOMEHAYIOTCS, HO
Java He CMOXeT Hu4ero caenatb, YTo6bl NpeaoTBpaTUTb UX.

Tem He MeHee Java Bbi3biBaeT finalize pOBHO 0AMH pa3 Ans Kaxaoro obbekTa, Aaxe ecnm
[aHHbIA 06BEKT yHUUTOXaeTCa COOPLIMKOM Mycopa MOBTOPHO U3-3a TOrO, YTO OH 6bin
BOCCTaHOBJIEH B Npeabiayllem Bbi3ose finalize. Ecnn nogobHoe BoccTaHoBNeHWe 06beKTOB
OKa3bIBAETCSH BaXHbIM A8 KOHLENUUN Ballen nporpamMmmbl, TO MPOMCXOANTb OHO 6yaeT Bcero
OAVH pa3 — ManoBeposATHO, YTO6bI Bbl 406MBanMCb OT NPOrpaMMbl MIMEHHO TakKoro rnoBeAeHus.

Ecnv Bbl AeNCTBUTENBHO cuMTaeTe, YTO BaM HeobX0AMMO BOCCTaHaBIMBaTb 06beKThI,
nonpobyriTe TWwaTenbHO NepecMOoTpeTb CBOK MPOrpaMMy — BO3MOXHO, Bbl OOHapy>xuTe B HEN
Kakme-To HegouyeTbl. Ecnm xe 1 nocne 3Toro Bbl yBepeHbl, YTo 6e3 BocCTaHOBeHs 06bekToB
HUKaK He 0boMTUCb, TO NpaBubHbIM pelweHnem 6yaet aybnnposaHue nam co3gaHme HOBOro
obbekTa, a He BoccTaHoBNeHMe. MeTog finalize MOXeT co3a4aTb CCbIIKY Ha HOBbI 06BbEKT,
COCTOSIHME KOTOpPOro COBMagaeT C COCTOSIHMEM YHUUTOXaeMoro obbekTta. Tak Kak
Ay6nnpoBaHHbI 06bEKT co34aeTcsa 3aHOBO, Npy HeobxoanmocTn B 6yayliem MoxeT 6biTb
BbI3BaH ero mMetog finalize, KOTOpbIN NOMECTUT eLle OAHY KOonuio obbekTa B Kakon-Hnbyab
APYroi CMCoK — 3TO ob6ecneynT BbDKMBaHWE eCniv HE CaMoro 06bekTa, TO ero TOYHOM KOMuu.

2.11. MetToa main

[JeTanu 3anycka Java-npuioXeHuin MOryT OTAnYaTbCs A1 pa3HbiX CUCTEM, HO BCerga
HeobXxoAMMO yKasaTb MMS Kiacca, KOTopblv ynpasnseTr paboTol npunoxenus. Mpu 3anycke
nporpaMMbl Ha Java cMcTeMa HaxoAMT U 3anycKaeT MeTo4 main 3Toro kiacca. Metog main
AomkeH 6biTb 06BsBNAEH Kak public, static u void (To eCTb He BO3BpaLLaLWmii HUKaKoro
3HayeHus), U eMy AOJIKEH nepeaasaTbCa OAMH apryMeHT Tuna String[]. MNpreenem npumep
MeToAa main, BbIBOASLLErO 3HaYEHNS CBOMX NMapaMeTpoB:

class Echo {
public static void main(String[] args) {
for (int i =0; i < args.length; i++)
Systemout.print(args[i] =" ");
Systemout. println();

B mMaccuBe CTpOK cogepxaTcs “apryMeHTbl mporpaMmbl”. Yale Bcero oHM BBOASITCA
nosib30BaTeNIeM Npu 3anycke npuioXeHus. Hanpumep, B cuctemMe ¢ CNoSIb30BaHNEM
KOMaHAHOW CTPOKM — Takom, kak UNIX nnam DOS Shell, — npunoxeHune Echo moxeT 6bITb
BbI3BaHO cneayowmm obpasom:

java Echo in here
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B sTOM KOMaHAe java siBnseTca nHTeprnpetaTtopoM 6ant-koaa Java, Echo — nmsa knacca, a
OCTa/ibHble NapamMeTpbl NPeACcTaBNsaoT cobol apryMeHTbl nporpamMmbl. KomaHaa java Haxoaut
OTKOMMUAMPOBaHHbIN 6anT-Kko4 knacca Echo, 3arpyxaeT ero B BUPTyasbHY 0 MaLUVHY U
BbI3blBaeT MeTo4 Echo.main ¢ apryMeHTamMu, cogepXalmMmncs B anemMeHTax Maccmea String.
Pe3ynbTtat paboTbl Nporpammbl 6yaeT cneayowmMm:

in here

MMsa knacca He BKIKOYAETCS B UMC/O CTPOK, nepeaasaeMbix main. OHO M3BECTHO 3apaHee,
MOCKOSIbKY 3TO MMS KJlacca MpuioXeHus .

MpunoxeHne MOXeT CoAepXaTb HECKO/IbKO MeTOAOB main, MOCKOJIbKY KaXk bl U3 ero K/iaccoB
MOXEeT MMeTb TakoW MeTo4. TeM He MeHee B KaXAol nporpaMmMme UCMnosb3yeTcs BCEro OAuH
MeTo4 main, yKasblBaeMblli Npu 3anycke, — B NPUBEAEHHOM Bbllle npuMepe 310 6611 MeToq
knacca Echo. MpucyTcTBME HECKOMbKMX METOAOB Main MMeeT NONOXUTENbHbIN 3PP eKT —
KaXxAbll Kacc MOXeT UMeTb MeToA main, NpeAHasHavyeHHbI A4719 NMPOBEPKM ero CO6CTBEHHOIo
KoAa, YTO AaeT NPeBOCXOAHY BO3MOXHOCTb A1 MOAYIbHOIO TECTUPOBaHUS Knacca. Mol
peKkoMeHAyeM Mosib30BaThCA NOA06HOM TEXHUKOW B Balmx nporpamMmax. /MeTtog main
NMpUCYTCTBYET BO MHOMMX NMpUMepax, NpUBeAEeHHbIX B 3TON KHuUre. OrpaHnyeHHbIn 06bem He
NMO3BONSIET HaM NMPMBOAMTL METOA Main A/ KaXxaoro npuMepa, Ho 06bIYHO Mbl UCMO/b3yeM
3TOT MeToA Npu pa3paboTke COBCTBEHHbIX KNACCOB A1 HETPUBMANbHbBIX MPUTOXEHWUIN K
6ubnnortek./

YnpaxHeHue 2.14

M3meHnTe MeToa Vehicle.main Tak, 4To6bl OH co3aaBan 06beKTbI-MalUMHbI A5 BNaAeNbLIEB,
UbW MMEHA yKa3aHbl B KOMaHZAHOW CTPOKE, U BbIBOAWU MH(MOPMALMIO O HOBbIX O6beKTax.

2.12. MeTtop toString

Ecnun o6bekT BKItOUaeT obwenocTynHbli (public) meToa toString, KOTOpbIN He nonyyaeTt
napamMeTpoB M Bo3BpallaeT 06beKkT String, TO AaHHbIN METOA BbI3bIBAETCA KaXAbl pa3, Koraa
06BEKT 3TOro TMna BCTpeyaeTcs BMeCTO CTPOKM B onepartope + unu +=. Hanpumep,
cnepyrowmnin parMeHT BbIBOAUT COAEPXKMMOE MacCuBa HebecHbIX Ten:

static void di spl ayBodi es(Body[] bodies) {
for (int i =0; i < bodies.length; i++)
Systemout.println(i + “: " + bodies[i]);

Ecnv noBHUMaTeNbHEE NMPUCMOTPETLCS K BbI3OBY println, MOXHO 06HapyXuTb ABa HESIBHbIX
NpuUBEAEeHUs] K CTPOKOBbIM 3HaYeHUsM: NepBoe — ANs UHAEKCa i U BTopoe — A/l o6bekTa

Body. 3HauyeHus Bcex MPUMUTUBHBIX TUMOB HESBHO NMpeobpasyoTcst B 06beKTbl String npwu

MCMOJIb30BaHUM B MNOAOGHbIX BbIPaXKEHMUSX.

B Java He cyLlecTByeT yHMBepCaJbHOro MexaHusma aas npeobpasoBaHnsa 3HavyeHUs Tmna
String B 06beKkT. PasymeeTcs, Bbl MOXeETe BKIOUNUTb B K/1aCC CBOK COOBCTBEHHYIO (DYHKUMIO ANS
nopgobHoro npuseaeHns. O6bIYHO ANS 3TOrO0 UCNONb3YETCA HEKUI aHanor metoga fromString,
M3MEHSIIOLWUI TEKYLLEee COCTOsSIHME 0bbekTa, MO0 KOHCTPYKTOP, MPUHMMALWWIA napamMeTp Tmna
String, KOTOpbI onpeaensieT UCXOAHOe COCTOosIHME obbekTa.

YnpaxHeHue 2.15

BkntounTte B knacc Vehicle meton toString.

YnpaxHeHue 2.16

BkntouunTte B knacc LinkedList meToa toString.
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2.13. PogHble MmeToAabl

Ecnv Bam notpeboBanocb HanucaTb Ha Java NporpamMMmy, B KOTOPOW AO/IKEH UCMONb30BaTbCA
KOZ, HaNMUCaHHbIM Ha APYroM A3blKe MPOrpaMMUpPOBAHNUS, UM €CAIN BaM NMPUXOAMUTCS HaNpsMyto
paboTaTb C Kakon-nnbo annapaTypor, MOXXHO NpmberHyTb K MOMOLLM POAHbIX (native) MeToA0B.
PogHoM mMeTo4 MOXET Bbi3blBATbCS M3 MPOrpamMMbl Ha Java, HO MULLUETCA OH Ha “pOAHOM”

A3blke — 06bI4HO Ha C nnan C++.

MpW UCNONb30BaHUKN POAHBIX METOAOB O MEPEHOCMMOCTM U HALEXHOCTU MPOrpaMMbl FOBOPUTb
He NpuxoanTcsl. Hanpumep, poAHble METOAbI HEMb3sl MPUMEHATb B KOAE, KOTOPbIA AO/MKEH
nepecbINaTbCs MO CETU U BbIMOHATLCS Ha APYrOM KOMMblOTepe (CKaxeM, B anjieTax) — ero
apXUTEKTYpPa MOXET OT/IMYaTbCS OT Ballel, HO laXxe ec/ii OHU U COBMaAatoT, yAasNeHHbIi
KOMMbIOTEP MOXET MOMPOCTYy HE JOBEPSTh Ballell CUCTEME HACTOJNIbKO, YTO6bI paspewmnTb
3anyckaTtb y cebsi OTKOMMUIMPOBAHHY MporpaMmmy Ha C.

CBefeHUs, KacarLmecss HanucaHus poAHbIX METOAOB, NpUBeAEHb! B [punoxeHumn A.

naBsa 3
PACLLUPEHMUE KJIACCOB

Bbi novimeTe MeHS1, ecin [ CKaxy, YTO MOry rpoC/eANTb CBOKO POAOC/IOBHYHO BI/10Tb 4O 4acTvy
rnepBuYHON MPOTOMN/1a3Mbl.
Mnbbept n CannmeaH, The Mikado

Bo BpeMs 3KCKypCUM Mbl KPAaTKO MO3HAKOMUAMCL C TEM, KaK MPOUCXOAUT pacLumpeHme, Nnm
cybknaccupoBarHue, 6narogapsa KOTOPOMY PacLUMPEHHbIN KNacC MOXET UCMOMb30BaTbCA BMECTO
NCXOAHOM0. Takasi BO3MOXHOCTb HOCUT Ha3BaHUe ro/iMMop@du3Ma — 3TO 03HAYaET, UTO 0ObEKT
[aHHOMO KJjlacca MOXET BbICTYMaTh B HECKOMbKUX BUAAX, IM60 CaMOCTOSATENbHO, NMM60 B
KauecTBe 06beKTa paclUMPSAEMOro UM cyrnepknacca. Knacc no oTHOLLEHUIO K PACLUMPSAEMOMY UM
Kfaccy HasblBAETCH MOAKIACCOM, N PacCLUMPEHHbIM KJaCCoM; PacluMpsaeMbIii KNacc, B CBOH
ouepenb, Ha3blBAETCSA CyrMmepPK/IaccoM.

Habop uneHoB knacca (MeTO4OB M Nofen), AOCTYMHbIX 3@ ero npegenamMm, B COBOKYMHOCTU C UX
0XMAaeMblM NOBEAEHMEM HAaCTO MMEHYETCS KOHTPaKTOM Kiacca. KOHTpakT — 370 TO, YTo
[OMKEH AenaTh Kiacc B COOTBETCTBMU C obelaHuamm ero paspabotumka. Kaxaplin pa3, koraa
Bbl paclumpsieTe kiacc u gobasnseTre B HEro HoBble PyHKLUMU, Bbl TEM CaMbIM CO34aeTe HOBbIN
K/1aCC C pacUMpPEHHbIM KOHTPAKTOM. TeM He MeHee K MognduKaumm 4acTu KOHTPaKTa,
yHacsieoBaHHOM OT pacluMpseMoro Knacca, ciegyeT NoAX0oAUTb C OCTOPOXHOCTbIO; MOXHO
yAy4wnTb CNocob peanvsaummnm KOHTpaKTa, 0AHAKO M3MEHEHUS He AO0/KHbI HapyLllaTb KOHTPaKT
cynepknacca.

3.1. PacluMpeHHbI KJsacc

Kaxabllh Knacc u3 Tex, YTo BCTPEeYanancCb HaM B 3TOW KHUTE, SABMSETCA pacClUMpPEHHbIM,
HEe3aBUCMMO OT TOro, 06bsABAEH NN OH C KKOYEBbLIM CI0BOM extends uin HeT. [laxe Takue
Knaccel, kak Body, KoTopble Bpoae 6bl He paclumpsoT APYTMX KNacCcoB, HA CaMOM Aefne HESABHO
MPONCXOAAT OT NpuHaanexatlero Java knacca Object. ApyrmMmu croBamu, Object HaxoauUTCS B
KOPHE BCel nepapxmm Knaccos. B HeM 06bsBNAIOTCA MEeTOAbl, KOTOPble peann3oBaHbl BO BCEX
obbekTax. NepemeHHble TMNa Object MOryT ccblnatbCs Ha Ntobble 06bekTbl, Hyap 3TO
3K3eMnspbl K1acca UM MaccuBbl.

Hanpumep, npu pa3paboTke knacca Ans Cnmcka, 371ieMeHTbl KOTOPOro MOoryT 6bITb 06beKTamMu
NMPOM3BOJIbHOIO TMMNa, MOXHO NPeayCcMOTPeTb B HeM nose Tuna Object. B Takon cnncok He
MOryT BXOAUTb 3HAYEHUS NMPUMUTUBHbBIX TUMNOB (int, boolean n T. A4.), oagHaKo npwm
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He0obX0AMMOCTM MOXHO CO34aTb 06BbEKTbI 3TUX TUMOB C MOMOLLBIO KnaccoB-obonoyvek (Integer,
Boolean v T. A.), onNucaHHbIX B rnase 13.

[ns nemMoHcTpauun paboTsl C NoakaccaMm HavyHeM ¢ 6a30BOro Kiacca ANs XpaHeHus
aTpubyTOB, NpeACTaBeHHbIX B BUAE Nap UMs/3HaveHue. imeHa aTpnbyToB SIBASIOTCS
CTpokamu (Hanpumep, “UBeT” UK “pacrnonoxeHue”). ATpubyTbl MOIyT UMETb MPOU3BOJIbHbI
TUM, NO3TOMY UX 3HAYEHUSI XPaHATCS B MepeMeHHbIx Tuna Object:

class Attr {
private String namne;
private Object value = null;

public Attr(String nameO) {
name = nane(;
}

public Attr(String nameC, bject valued) {
nane = named;
val ue = val ue¥;

}

public String naned () {
return nane;
}

public Cbject val uedf () {
return val ue;

}

public Object val uedr (Object newval ue) {
Obj ect ol dval = val ue;
val ue = newval ue;
return ol dval ;

}

Kaxxgomy atpnbyTy obsa3aTtenbHO A0MKHO 6biTb MPUCBOEHO MMS, MO3TOMY MpU Bbi30BE
KOHCTPYKTOpPOB Attr MM nepefaeTcsi napameTp-cTpoka. Msa Ao/mKHO 6bITb AOCTYNHO TOMIbKO AN
YTEHWUS, MOCKOJIbKY OHO MOXET MPUMEHATLCS, CKaXeM, B KauecTBe K/toya xew-tabnmuybl nnm
COpTMpPOBaHHOIo cnuncka. Ecan npu atom uma atpubyTta 6yaeT nameHeHo 3a npegenamu knacca,
TO 06beKkT-aTpmbyT “noTepseTcs”, Tak Kak B Tabnvue nnmn cnmucke oH byaeT XpaHUTbCS NoA
CTapbiM MMeHeM. 3HavyeHne aTpubyTa MOXHO MeHATb B J1t060N MOMEHT.

Cnepyrowmin Kacc pacwumpsieT NoHATUe aTpubyTa ANna XpaHeHUs LBETOBbIX aTpubyTos,
KOTOpble MOryT 6bITb CTPOKaMM, CAYXalWUMN AN UMEHOBAHWUS UM ONMUCAHUS LiBETOB.
OnucaHunsa UBeTOB MOTMyT NMpeacTaBnAaTb cCO60M Kak Ha3BaHUA (“KpacHbli” uam “6exesbin™), No
KOTOPbIM HEO6XOAMMO HalTU HYXHOe 3HayeHue B Tabnunue, Tak U YMCOBbIE 3HAYEHUS,
KOTOpble MOryT npeobpa3oBbiBaTbCA B CTaHAApTHOe, 6bonee addekTnBHOE NpeacTaBieHne
ScreenColor (KoTopoe, Kak npeanonaraeTcs, onpeaeneHo B ApyroMm MecTte nporpaMmol).
MNMpeobpasoBaHune onucaHmsa B 06bekT ScreenColor conpsxeHo ¢ 601bWMMN HaKIa4HbIMK
pacxogamu, Tak 4YTO A5 KaxAaoro atpubyTa 3Ty onepaumio XenaTesibHO BbIMOMHATb TO/IbKO
0AVH pa3. s 3Toro Mbl paclwmpseM knacc Attr n cosgaem Ha ero ocHose knacc ColorAttr,
BKJIHOYAIOLLMI CrieunanbHbIi METOA, ANS NonyYeHus npeobpas3oBaHHOro obbekta ScreenColor.
[aHHbI MeToa peanv3oBaH Tak, YTo Npeobpa3oBaHNe BbIMOMHAETCSH BCEro OAMH pas:

class ColorAttr extends Attr {
private ScreenCol or nyColor; // npeobpazoBaHHEII LBET



converted to PDF by BoJloc

public ColorAttr(String name, oject value) {
super (nane, val ue);
decodeCol or ();

}

public ColorAttr(String nane) {
this(nane, “transparent”);
}

public ColorAttr(String nanme, ScreenColor value) {
super (name, value.toString());
nyCol or = val ue;

}

public Object val uedr (Object newval ue) {
/| cnauana semosHuTe metonm Val ueX () cynepxmacca
bj ect retval = super.val ued (newal ue);
decodeCol or () ;
return retval;

}

[ ** THpuceouts atpubyty ScreenCol or suauenue,
a He onucanme */
publ i c ScreenCol or val ueO (ScreenCol or newval ue) {
/| cnauana semosHuTe meron Val ueX () cynepxmacca
super . val uet (newval ue. toString());
nyCol or = newval ue;
return newval ue;

}

/** BepnHyTe mnpeoBpasoBaHHENT obwexT SCreenCol or */
publ i c ScreenCol or color() {

return myCol or;
}

[** 3amare ScreenCol or no ommcanmwo B val uedf */
protected void decodeCol or () {
if (valueOr() == null)
nyCol or = null;
el se

nyCol or new ScreenCol or (val ue ());

CHayvana Mbl co3gaeM HOBbI kacc ColorAttr, pacwmpstowmii knacc Attr. OCHOBHble PYHKUUMU
knacca ColorAttr Te e, 4To 1 y knacca Attr, HO K HUM f06aBNSeTCS HECKO/IbKO HOBbIX. Knacc
Attr BNSieTCA CynepKIaccoM rno OoTHoLweHuo K ColorAttr, a ColorAttr — noAKaccom no
OTHOLWEHUIO K Attr. Mlepapxus K/accos ANS HALEro npuMepa BbiMSauT cneayowmm obpasom
(cynepknacc Ha Anarpamme pacrosioOXeH Bbllle CBOEro noakiacca):
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Object

\J
Attr

Cok;'Attr

PaclumpeHHbIii knacc ColorAttr BbINOMHSET TPU OCHOBHbIE (PYHKLUN:

OH obecneunBaeT HanMume Tpex KOHCTPYKTOPOB: [Ba U3 HUX KOMUPYIOT NOBeAeHMEe
cynepkracca, a TpeTUii No3BoJISeT cpa3y nepeaaTb 06beKT Screen Color.

OH neperpyxaeT u nepeonpegenseT Metos valueOf 6a3oBoro kiacca, 4tobbl Npu
M3MEHEeHUN 3HaueHusa aTpubyTa co3pancs ob6bekT ScreenColor.

OH BK/1HOYAET HOBbIN MeToa color ANna BO3BpaTa LUBETOBOIro onncaHuA,
npeobpa3oBaHHOro B 06bekT ScreenColor.

YnpaxHeHue 3.1

Ha ocHoBe knacca Vehicle 13 rnaebl 2 co3ganTe paclUMPEHHbIN Kacc C UMEeHeM
PassengerVehicle 1 HagennTe ero BO3MOXHOCTbIO ONpeAeneHns Yncna cBo60AHbIX U 3aHATbIX
MecCT B MaluHe. BkntounTte B PassengerVehicle HOBbI MeTo4 main, KOTOPbIN co3gaeT
HECKONbKO 06BEKTOB M BbIBOAUT UX.

3.2. AIcTuHHOe 3HauyeHue protected

PaHee Mbl KpaTKo YNOMSIHYIM O TOM, YTO 06bsBAEHUE UfieHa Kilacca 3almLeHHbIM (TO ecTb C
K/1t04EBbLIM C/TIOBOM protected) o3HayaeT BO3MOXHOCTb 06palleHnst K HEMY M3 K1accos,
pacwmpsaWnNX AaHHbIN, — OAHAKO 3TOMY 3aMeYyaHUIo He XBaTaeT (hOpMasibHON YETKOCTH.
Bbipaxcasicb 60nee TOYHO, K 3alUMLLEHHOMY YIEHY Klacca MOXHO 0bpallaTbCs Yepes CCbIIKY Ha
06DBEKT, OTHOCALLMINCA MO MEeHbLUEN Mepe K TOMY Xe TUMYy, YTO U Kiacc. [puMep NOMOXET Ham
pa3obpaTbCs C 3TUM yTBEPXAEHMEM. [peanonoxXuM, UMeeTCs CneayrLlas nepapxms Knaccos:

Dessert
/ "‘Hprotected int calories;

\
Cake S%one

ChocolateCake

Mone calories B knacce Dessert aBnsieTcs 3awmeHHbiM. Kaxablin Kinacc, paclumpsiowmi
Dessert, HacneayeT oT Hero nose calories. TeM He MeHee Kof Knacca Cake moxeT
OCYLLEeCTBNASATb AOCTYN K MO0 calories TONbKO Yepe3 CCbIKY Ha Tun, aeastowmica Cake nnm
ero nogknaccom (Hanpumep, Tun Chocolate Cake). Kog knacca Cake He moxeT obpalwlatbcs K
nosto calories yepes ccblfIKy TMNa Scone. Takoe orpaHnyeHne No3BoaseT ObiTb YBEPEHHbBIM B
TOM, UTO AOCTYN K protected-nonsm OCyLIeCTBSeTCS N1Lb B Npeaenax nepapxmun knacca. Ecnm
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B KoAe knacca Cake nmeeTtcs ccbinika Ha 6onee obwmii 06bekT Dessert, Bbl HE MOXeTe
NpUMeHATb ee AN A40CTyna K nonto calories, 0AHaKo Bbl MOXeTe npeobpa3oBaTtb €€ B CCbIIKY
Ha Cake 1 BOCMONb30BaTbCSA pe3y/ibTaTOM — MpU YCIO0BUWN, KOHEYHO, YTO O6BbEKT, Ha KOTOPbIN
OHa yKa3blBaeT, AENCTBUTENbHO OTHOCUTCA K Knaccy Cake (MO MeHbLUEl Mepe).

Cka3aHHOe crpaBeA/IMBO U MO OTHOLUEHUIO K 3alUMLLEHHbIM METOAAM — UX MOXHO BbI3bIBaTb
TOJIbKO Yepe3 CCbUIKY Ha TUM, OTHOCSILLUMIACS MO MEHbLUEN Mepe K TOMY e Kaccy.

K 3aWmiLeHHbIM CTaTUYECKMM MOASM M METOAaM MOXHO obpaluaTtbCs 13 11060oro paclmMpeHHoro
knacca. Ecnu 6bl none calories 66110 cTaTyeckmnm, 1o Ntobor MeTos (Kak CTaTUYecKuii, Tak m
HeT) B Cake, ChocolateCake 1 Scone mor 6bl 06pallaTbCsl K HEMY Yepe3 CCbISIKY Ha sitobor n3
Tunos Dessert.

UneHbl knacca, 06bsBNEHHbIE C KITHOUYEBLIM C/IOBOM protected, Takxe OKa3sbiBaloOTCS
AOCTYMHbIMU A5 1060ro Koaa, BXOASILLEro B TOT Xe nakeT. Eciv nsobpaxeHHble Bbille KIacchbl
cemeicTBa Dessert BXOAAT B OAMH MaKeT, TO OHU MOoryT o6pallaTecst K nonsam calories apyr

Apyra.

3.3. KOHCTPYKTOpPbI B paCLUUPEHHbIX
KJlaccaxX

Mpw paclwmpeHnn Knacca Heo6xoamMMo Bbl6paTh 0AMH U3 KOHCTPYKTOPOB Cyrnepkiacca u
BbI3bIBaTb €ro Mpu KOHCTPYMPOBAHUMN 06EKTOB HOBOMO K/lacca. TO HeE0H6X0AMMO ANs
NpaBubHOMO CO3A4aHMNS YacT 06bEKTa, OTHOCSLLENCSA K CynepKIaccy, MOMUMO YCTaHOBKM
NpaBubHOMO NCXOAHOMO COCTOSIHUA A1 BCeX A06aB/IEHHbIX MOMEN.

KOHCTPYKTOp CymnepKkiiacca MOXeT Bbl3blBaTbCsl B KOHCTPYKTOPE MOAKacca NoCpeACcTBOM
SBHOTO Bbi30Ba super(). MpMMepoM MOXET CITy>XUTb NEPBbIN U3 KOHCTPYKTOPOB NMPUBEAEHHOIO
BbiLle kracca ColorAttr. ECn BbI30B KOHCTPYKTOpa Cynepk/acca He sB/ISeTCs CaMbIM NMepBbIM
BbIMOJIHAEMbIM OMEpPaTOPOM B KOHCTPYKTOPE HOBOrO Kjlacca, TO Nnepe BbiNMoJHEHNEM
nocrieaHero aBTOMaTUYECKM Bbi3blBaeTCs 6e3apryMeHTHbIi KOHCTPYKTOP cynepknacca. Ecnu xe
cynepkacc He uMeeT 6e3apryMeHTHOro KOHCTPYKTOpa, Bbl AOMKHbI IBHO BbI3BaTb KOHCTPYKTOP
cynepkracca ¢ napamMeTpamu. Bbi3oB super() HeMpeMeHHO A0/MKeH 6bITb MePBbIM ONepaTopoM
HOBOI0 KOHCTPYKTOpa.

Bbl30B KOHCTPYKTOpa Cynepkiacca AEMOHCTPUPYETCA Ha NpUMepe NepBoro KOHCTPyKTopa
ColorAttr. CHauyana nosiyYeHHble UMS U 3HAUYEHWe NepeaatoTcs KOHCTPYKTOPY cynepkacca,
nosiyyawoLlemMy ABa aprymMmeHTa. 3aTeM KOHCTPYKTOP Bbi3blBAET CBOM COOCTBEHHbIN METO,
decodeColor ansa Toro, 4to6bl None myColor cCbiNanochb Ha HYXHbIM LBETOBON 06BbEKT.

Bbl MOXeTe BPEMEHHO OT/IOXKUTb BbI30B KOHCTPYKTOpa Cynepkiacca U UCrnonb30oBaTb BMECTO
Hero OAuH U3 KOHCTPYKTOPOB TOMO e Kjiacca — B 3TOM c/lyyae BMecTo super() ncnonb3yeTcs
this(). Bropow koHcTpykTOp ColorAttr nocTynaeT UMeHHO Tak. 270 6b110 caenaHo A1 Toro,
4YTO6bI K2XXAOMY LIBETOBOMY aTpmbyTy 3aBeA0MO 6bis1 MPUCBOEH KAaKOM-TO LBET; €C/IN OH He
yKasaH, TO Mo yMO/IYaH1IO NpucBanBaeTcs LUBET “transparent” (TO €CTb “Npo3payHbIi™).

TpeTtnin KoHCTpykTOp ColorAttr no3BosiSieT NporpamMMmCTy Npu co3gaHum obbekTa ColorAttr
cpasy e ykasaTb 06beKkT ScreenColor. NepBble ABa KOHCTPyKTOpa npeobpasytoT cBou
napameTpbl B 06bekTbl ScreenColor npu nomowm Mmetoga decodeColor, BbI30B KOTOPOro
COMpSHKEH C HaKkMagHbIMU pacxogamn. Ecnm nporpamMMuCT yxxe pacnonaraet 06bekTom
ScreenColor, KoTopbIli 6yAeT NCrnob30BaH B KavyecTBe LBETOBOro 3HayeHus, 66110 6bl
KenaTenbHO nsbexartb 3aTpaT Ha u3nuwHee npeobpasoBaHue. B 3ToM npuMepe KOHCTPYKTOp
rnpeaHasHayeH Ans nosbiweHns 3PEKTUBHOCTU, @ He A/ A06aBNEeHMSA HOBbIX BO3MOXHOCTEN.

CurHaTypbl KOHCTPYKTOPOB Knacca ColorAttr B TOYHOCTM COBMaZatoT C CUTHaTypaMu
KOHCTPYKTOPOB Cyrnepk/acca, HO 3TO HM B KOEM Cllyyae He siBAsieTcst obsizaTenbHbIM. IHorAa
6biBaeT yA06HO caenath Tak, YTo6bl YaCTb UM BCE KOHCTPYKTOPb! PACLUMPEHHOMO Kiacca
nepeaaBasnv HyXXHble MapaMeTpbl B KOHCTPYKTOPbI Cyrnepkiacca U 06xoannmcb 6e3 cBomnx
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napameTpoB (MM YNCIIO TaKMX NapaMeTpoB 6bi10 6bl MUHUMANbHbLIM). Hepeaku ciyyaun, Koraa
CUTHATYpPbl KOHCTPYKTOPOB PaCLUMPEHHOr0 Kflacca He MMET HUYEero obLero ¢ CUrHaTy pamu
KOHCTPYKTOPOB Cyrnepk/acca.

SA3bIK Java MOXeT co3aaTb 6e3apryMeHTHbIN KOHCTPYKTOP MO yMon4daHuto. PaboTa Takoro
KOHCTPYKTOpa Ans pacluMpseMoro Kjacca HauMHaeTcs C BbiI3oBa 6e3apryMeHTHOro
KOHCTPYKTOpa cynepknacca. OaHaKo, eciim B Cyrnepkaacce OTCYyTCTByeT 6e3apryMeHTHbIN
KOHCTPYKTOP, PacClUMPEHHbIN KNacC AO/MKEH coaepXaTb XO0Ta 6bl O4MH KOHCTPYKTOP.
KOHCTPYKTOp paclUMpeHHOro Kiacca no yMOM4YaHUI0 3KBMBANIEHTEH ClIeAyoLWeMy :

public class Extendedd ass extends Sinpled ass {
publ i ¢ Ext endedd ass() {
super () ;
}

MoMHWTE, YTO AOCTYMHOCTb KOHCTPYKTOpa onpeaenseTcs AOCTYMHOCTbIO Kiracca. Tak Kak
ExtendedClass 06bsiBneH Kak public, KOHCTPYKTOp MO yMon4yaHuio Takxe byaeT public.

3.3.1. Nopsaaok Bbi30Ba KOHCTPYKTOPOB

Mpw co3paHmm ob6bekTa BCEM €ro nofasM NMpuCcBanMBalOTCs UCXOAHbIE 3HAYEHNS MO YMOTYaHUIO B
3aBUCUMMOCTU OT UX Tuna (HOMb AN BCEX YMCNOBbIX TMNOB, \u0O000’ ang char, false anga
boolean n null agns cceiok Ha 06beKTbl). 3aTeM NPOMCXOANT BbI30B KOHCTPYKTOpa. Kaxabin
KOHCTPYKTOP BbIMOHAETCSA 3a Tpy hasbl:

1. BbI30B KOHCTpYKTOpa cynepksacca.
2. NpucBOEHME 3HaYeHMn NOASM NPKU MOMOLUM MHULMAAN3AaTOPOB.
3. BbInonHeHne Tena KOHCTpYKTopa.

MpuBeneM NpuMep, KOTOPbI/ MO3BOSUT HaM NPOCNeAUTb 3a STOW NpoLesypoi:

class X {
protected i nt xMask = Ox00ff;
protected int full Mask;

public X() {
ful | Mask = xMask;
}

public int mask(int orig) {
return (orig & full Mask);
}

class Y extends X {
protected int yMask = OxffO0O0;

public Y() {
full Mask | = yMask;
}

Ecnu co3pgatb 06bekT TMna Y 1 NpocneanTb 3a ero KOHCTPyMpOBaHMEM Liar 3a Lwarom, To
3Ha4yeHus nonen 6yayT MeHATLCS CrieayroWwmM 06pa3om:
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Lar |YTto npoucxoamT XMask [yMask |fullMask
0 MNpucBOEHME NONAM 3HAYEHUI MO YMOAYAHUIO

0

0

0

1 Bbi30B KOHCTpYKTOpa Y 0 0 0

> BbI30B KOHCTpYKTOpa X 0 0 0

3 NHunumanunsaums nonen X 0x00ff |0 0

a BbinonHeHre KOHCTpyKTOpa X 0x00ff |0 0x0Off
5 NHuumnannsaums nonen Y Ox00ff |OxFf00 |Ox00ff
6 BbinonHeHue KoOHCTpyKkTOpa Y OXO0ff |OXFfO0 | OxFfff

OTOT NOPAAOK UMEET paj BaXHbIX CNeACTBUN ANSA Bbl30Ba METOA0B BO BPEMS
KOHCTpymnpoBaHus. Obpalasce K MeToay, Bbl BCeraa umeeTe Aeso C ero peanusaumen ans
KOHKpPeTHOro obbekTa; nons, UCNOoMb3yeMble B HEM, MOrYT 6bITb ele He UHMLMANN3NPOBaHbI.
Ecnv Ha npvBeAeHHOM Bbile Wware 4 KOHCTPYKTOp X BblI30BeT MeTo4 mask, To Macka byaet
nMeTb 3HadeHne 0x0O0ff, a He Oxffff, HecMoTpsa Ha To yTO B 60s1ee no3gHeM Bbi3oBe mask
(nocne 3aBepLueHns KOHCTPYMpOBaHus obbekTa) 6yaeT ncnosib3oBaHo 3HaveHne OXxffff.

Kpome Toro, npeacrtaBbTe cebe cnTyaumio, B KOTOPOW Kiacc Y nepeonpeaenseT peanmsaumio
mask Tak, 4To6bl B BbIUMCIEHMSAX SABHO UCMOb30Banocb none yMask. Ecnm KoHCTpykTOp X
ncnosnb3lyeTt MmeTtog mask, Ha camMoM gene 6yaeT Bbi3BaH mask knacca Y, @ B 3TOT MOMEHT
3HayeHue yMask paBHO HYJ1H0 BMECTO oxuaaemoro 0xff00.

Bce 3T akTopbl crieayeT yunTbiBaTh NpU pa3paboTke METOLOB, Bbi3biBAEMbIX BO BpeMs (asbl
KOHCTPyupoBaHusi obbekTa. Kpome TOro, Bbl AO/KHbI TLLATENbHO AOKYMEHTUPOBATbL Nt0bble
MEeTOZbl, BbI3blBAEMbIE B BALLEM KOHCTPYKTOPE, YTOObI MpeaynpeAnTb KaXA0oro, KTO 3axXo4eT
nepeonpeaenTb Takol KOHCTPYKTOP, O BO3MOXHbIX OFpaHUYeHUSIX.

YnpaxHeHue 3.2

HabepuTe koa npyBeaeHHbIX Bbile K1accoB X U Y 1 BKIKOUMTE B HErO onepaTopbl BbiBOAA AN
HabnoaeHns 3a 3HaYeHMsaIMM Macok. HanuwuTte MeTo4 main 1 3anyctmTe ero, 4Tobbl
03HAKOMUTbLCA C pe3ynbTatamu. Nepeonpeaente mask B kKiacce Y U CHOBA BbIMOJIHUTE
TeCTMpOBaHMe.

YnpaxHeHue 3.3

Ecnu npaBubHble 3HAYEHUS MACOK OKa3blBalOTCS abCOMOTHO HEOH6XOAMMbBIMU ANS
KOHCTPYMPOBAHUS, KakoW 6bl BbIXOA Bbl Mpeasoxuim?
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3.4. NepeonpepeneHme MeToaoB U
CKpbITUE nosen

B cBoeM HOBOM knacce ColorAttr Mbl nepeonpeaenniv v neperpy3unin metoa valueOf,
yCTaHaBNnBawLWNn 3Ha4yeHne aTpubyTa:

lNeperpy3ka (overloading) MeTona paccMaTpuBanacb HaMW paHblUe; No4 3TUM
TEPMUHOM MOHUMAETCS CO34aHNE HECKONTbKUX METOAOB C OAMHAKOBbIMU MMEHaMM, HO C
pPasnNYHbIMKU CUTHATypaMu, Mo KOTOPbIM 3TU METOAbl OT/INYAKOTCS APYr OT Apyra.

lNepeornipeneneHne (overriding) MeToAa O3Ha4aeT, UTO peanusaumsa MeToda, B3daTas U3
cynepknacca, 3aMeHsieTcs Bawen cobctBeHHoW. CurHaTy pbl METOAOB MPU 3TOM AOSKHbI
6bITb nAeHTMYHbIMK. OBpaTnTe BHMMaHMe: nepeonpeaeneHnto noaaexar ToNbKo
HecTaTuyeckme MeTobl.

B knacce ColorAttr Mbl nepeonpeaenunmn Metog Attr.valueOf(Object), co3gaB HOBbIN MeTO
ColorAttr.valueOf(Object). 2ToT MeToa CHaydana obpalaeTcs K peanm3aunmn cynepkracca
MOMOLLbIO KTFOYEBOIO C/10Ba super 1 3aTeM Bbi3blBaeT MeTo decodeColor. Ccbinka super MOXeET
MCNOSb30BaTbCA 4SS BbI30Ba METOA0B Cynepkacca, nepeonpenensemMbix B 4aHHOM Kacce.
Mo3pHee Mbl NOAPOOHO PacCMOTPUM CCbIIKY SUPEr.

B nepeonpenensieMoM MeToAe AO/MKHbI COXPAHATLCA CUTHATypa v TUM BO3BpaLlaeMoro
3Ha4veHus. CeBa3ka throws nepeonpeaensowero MeToga MoXeT OT/IYaTbCs OT CBA3KM throws
MeTo4a Cynepkiacca, eC/iv TOMbKO B MepBOM He 06bSABNAOTCS Kakne-nmbo TUMbl MCKITIOYEHU,
He BXoAsllimMe B UCXOAHOE onpeaeneHne Metoga. B cesaske throws nepeonpegenstowero Metoaa
MOXEeT MPUCYTCTBOBaTb MEHbLUE UCK/TIOYEHN, YeM B METOAE Cyrnepk/iacca.
MNepeonpeaensoWmMii METOA MOXET BOOOLLE HE MMETb CBA3KM throws; B TaKoM ciiyyae
WCK/TIOYEHUSI B HEM HE NMPOBEPSIOTCS.

MNepeonpeaeneHHble METOAbI MOTYT MMeTb COBCTBEHHbIE 3HavyeHns aTpnbyToB AocTyna.
PaclumpeHHbIi Knacc MOXeT U3MeHUTb NpaBa A0CTyna K MeToAaM, yHacneAoBaHHbIM U3
cynepknacca, HO nlb B TOM Clyvae, eciiv OH paclmpseT ux. Metoa, o6bsaBneHHbIV B
cynepknacce Kak protected, MoXeT 6bITb MOBTOPHO 3asiBfieH Kak protected (BnonHe obbiuHas
cuTyaums) nnm public, HO He Kak private. OrpaHndnBaTb AOCTYN K METOAAM MO CPaBHEHUIO C
CyrnepKaccoM Ha caMoM fesne 6b110 6bl 6eCCMbIC/IEHHO, MOCKObKY TaKoe OrpaHNYEHne OYeHb
nerko 060nTK: 4OCTaTOYHO Npeobpa3oBaTb CCbIIKY B cyneptun ¢ 60/bWMMM npaBamMm 4OCTyNa
M UCMOMb30BaTh €€ A/15 Bbl30Ba MeToAa.

Mons He MOryT nepeonpeaensaTbCs; Bbl MOXETE NMULWb CKPbITh UX. ECNM 06bABUTL B CBOEM
K/lacce nosie C TeM Xe MMEHEeM, YTO U B CynepK/acce, TO Nnose cynepkaacca HUKyaa He
MCYE3HET, OAHAKO K HEMY YyXe Henb3sa byaeT 06paTuTbCs HanpsAMyto, UCNOMb3ys OAHO uMSA. Ona
[OCTyrMa K TakOMy MOS0 HYXXHO 6yaeT BOCNOsIb30BaTbCS SUPEr UM APYrOM CCbIJIKOM Ha TUM
cynepknacca.

|_|pl/l BbI30BE MeTOoAa AJi1d HEKOTOPOro obbekTa ero peannsauunsa BbI6VIpaeTCFI B 3@aBUCMMOCTU OT
¢akTnyeckoro tmna obvexkTa. MNpn AOCTyne K MOS0 UCMONb3YyeTCA 00bSIB/IEHHbIN TUIM CChIJIKA .
Pa3obpaTbCcsa B 3TOM NOMOXET CreAyoWwnii npumMep:

cl ass Super Show {
public String str = “SuperStr”;

public void show() {
System out. printl n(“Super.show. " + str);
}

}

cl ass Ext endShow ext ends Super Show {
public String str = “ExtendStr”;
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public void show() {
System out. printl n(“Extend. show " + str);

public static void main(String[] args) {
Ext endShow ext = new Ext endShow();
Super Show sup = ext;

sup. show() ;
ext.show();
Systemout. println(“sup.str =" + sup.str);
Systemout. println(“ext.str =" + ext.str);

Y Hac nMeeTcsa BCcero oamMH 06bEKT, HO Ha HEro yKa3bIBalT ABE CCbUIKM — TUM OAHON U3 HUX
COBMAaJaEeT C TMNOM 0bbekTa, a Apyras obbsB/ieHa KaK CCbIJIKa Ha cynepknacc. BoT kak
BbIrNAAAT pe3ynbTathl paboTbl AaHHOrO NpuMepa:

Ext end. show. ExtendStr
Ext end. show. ExtendStr
sup.str = SuperStr
ext.str = ExtendStr

MeToa show BegeT cebsa MMEHHO Tak, Kak ClefoBasio OXWAaTb: Bbi3biIBAEMbI METOA 3aBUCUT OT
dakTnyeckoro TMna obbekTa, a He OT Tuna ccbinku. Korga Mmbl nMeeM aeno ¢ 06beKToM
ExtendShow, BbI3blBaeTCs METOA MMEHHO 3TOr0 Kiacca, AaxXe ecnu AOCTYMN K HEMY
OCYLLECTBNSAETCS Yepes3 CCblIKy Ha 06bekT Tnuna SuperShow.

YT0 KacaeTcs nons str, To BbIGOP Knacca, KOTOPOMY MPUHAANEXUT 3TO Nose, OCYLLEeCTBASETCS
Ha OCHOBaHWW O6BSABIEHHOrO TUNa CCbUIKM, @ He aKTMYecKoro Tmna obbekra. B cywHocTu,
Kaxabli 06beKT Kinacca ExtendShow coaepxuT ABa nons Tvna String, Kaxaoe U3 KOTOpbIX
Ha3bIBaeTCH str; OAHO M3 HUX Hac/edyeTcs OT CyrnepkKacca U CKpbIBaeTCa ApYruM,
cobcTBeHHbIM NoneM knacca Extend Show:

Object

SuperShow
str = "SuperStr"

ExtendShow
str = "ExtendStr"

Mol yxe ybeamnucb, 4To nepeonpeaeneHve MeTo40B MO3BO/ISET YBEIMUYNTb BO3MOXHOCTU
CYLLECTBYIOLLEro KoAa 3a CYET MCMONb30BaHWs ero ¢ obbekTaMu, paclumpeHHble CBOMCTBA
KOTOPbIX He 6bIIn NpeaycMoTpeHbl pa3paboTuMkoM. HO B TOM, UTO KacaeTcs CKpbITUS nonen, —
OOBOJIbHO Heflerko npuayMmaTtb CMTyauuto, Mpu KOTOPOW OHO 6bis10 6bl NONE3HbIM.

Ecnu cywecTByowuii MeToA Nony4yaeT napamMeTp Tvna SuperShow n obpallaeTcs K str yepes
CCbIIKY Ha obbekT-napaMeTp, OH Bceraa 6yaet nonyyaTtb Super Show.str, gaxe ecnv metoay
Ha camom gene 6bin nepenaH o6bekT TMNa Extend Show. Ecnm 661 knaccbl 6binn
CNPOEKTUPOBaHbI TakK, YTO6bI ANg AOCTyNa K CTPOKE MPUMEHSANCS cneuuasnbHbli METOA, TO B
3TOM cnyyae 6bin1 6b1 BbI3BaH NepeonpefesieHHbii MeTo, Bo3Bpallarowmin ExtendShow.str. 210
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elle ogHa U3 nNpuynH, no KOTOpOVI onpegeneHne KiaccoB C 3aKpbITbIMU AaHHbIMU, AOCTYN K
KOTOPbIM OCYLLECTBNAETCA C MOMOLbIO METOA0B, OKa3bIBAaeTCA NpeAnoOYTUTENTbHbIM.

CkpbITve nonen paspeLleHo B Java Ans Toro, 4Tobbl Npy HOBOW peanu3aumm CyLLecTBY IOLWMX
CYMEepKIacCcoB MOXHO 6bl10 BKAKOUMTb B HUX HOBble Nnons ¢ atpubyTtamu public nnn protected,
He Hapywas npu 3ToM paboTbl nogknacca. Ecnm 6bl CNonb30BaHMe OAMHAKOBbLIX MMEH B
cynepknacce v nogknacce 6bi710 3anpeLleHo, TO BKII0YEHME HOBOIMO MOJIS B CYLLECTBYOLNIM
cynepknacc noTeHunanbHO Moro 6bl NpMBECTM K KOHMANKTaM C NoaKIaccaMun, B KOTOPbIX 3TO
UMS§ yxe ncrnonb3dyeTcs. B Takom cnyyae 3anpet Ha gobaBneHne HOBbIX Nonen K
CYLLEeCTBYIOLWMM CynepKiaccam cesi3biBan 6bl pyku nporpaMmMmuctam, KoTopble He Mornn 6bl
AOMNOMHUTL CyrnepKaaccbl HOBbIMU NonsmMu ¢ atpubyTtamu public nnn protected. ®opManbHO
MOXHO 6b1710 6bl BO3pa3uTb, YTO KIacChbl AOMKHbI COAEPXKaTb TONbKO AaHHble private, HO Java
noaaepxuBaeTt o6e BO3MOXHOCTU.

3.4.1. Knro4yeBoe C/10BO super

KntoueBoe CNnoBO super MOXET UCMOb30BaTbCs BO BCEX HECTAaTMYECKUX MeToAdax knacca. Mpu
[OCTyrne K NoasM UM BbI30OBE METOAOB KJ/IKOUEBOE C/10BO super npeacrtaBnseT cobon CCbKy Ha
TeKyLWmn 06beKT KakK 3K3eMnasap cynepknacca. icnonb3oBaHMe sUuper OKasbiBaeTCs
€OVNHCTBEHHbLIM Cnly4daeM, Npu KOTOPOM Bbl60p peannsaumn MmetToda 3aBUCUT OT TUNa CChbIJIKA. B
Bbl30Be BuAa super.method Bceraga ucrnonb3lyeTcs peanusauus method n3 cynepknacca, a He
€ro nepeorpegenieHHas peannsauuns, KOTopas HaxoAMUTCS F4e-TO HUXE B MepapxXmmn Kiaccos.

Bbi3oB MeToA0B C NMOMOLWbIO KJTHOUEBOIO C/I0Ba super oTin4yaeTcda oT N6 bIX ApPYyrunx CCbl/1OK, B
KOTOPbIX METOA BbI6VIpaeTCFI B 3aBUCUMOCTU OT CbaKTVILleCKOFO TMNa O6'beKTa, a He Tuna
ccbiiku. Mpu BbI30BE MeToZa Yepes CChlKy super Bbl 06pallaeTech K peanvsauum MeToaa,
OCHOBa@HHOW Ha TuMne cynepknacca. anBe,Cl,eM npuMep npakTn4yecKoro Ncrnob3oBaHUA super:
class That {
/** BepnyTs mma kjacca */
protected String nm() {
return “That”;
}

}

cl ass More extends That {
protected String nn() {
return “More”,
}

protected void printNM) {
That sref = super;

Systemout.println(“this.nm) =" + this.nn());
Systemout.println(“sref.nm() =" + sref.nn());
Systemout. println(“super.nm) =" + super.nn());

}
} |
A BOT KaK BHEIVIAOUT pes3yisbTaT patoTer Pri nt NM
this.nn() = Mre
sref.nn() = More
super.nn() = That

KntoueBoe cnoBoO super MOXET TaKXe NMPUMEHATbCA ANda AO0CTyNa K 3allUlEeHHbIM YieHaM
cynepknacca.
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3.5. O6bAB/IEeHME MeTOo40B U KJ1aCCOB C
KnrouyeBbiM cnoBoM final

Ecnn meTop obbsBneH ¢ atpubyTom final, 3To 03Hay4aeT, YTO HM OAMH PACLUMPEHHbBIW KNacc He
CMOXeT nepeonpeaennTb AaHHbIN METOA C Lefbilo U3MEHUTb ero noseaeHune. [ipyrumMmm cnosamu,
OaHHasa Bepcus MeToAa SABNSAETCH OKOHYaTes1bHOM.

MonobHbIM 06pa3om MOryT 06bABNATLCS Liefble Knacchl:

final class NoExtending {
11

Knacc, nomeueHHbIli ¢ atpubyTom final, He moxeT 6bITb CybknaccMpoBaH, a BCe ero MeToAbl
TaKxKe HeaBHO asnatoTce final.

NmeeTcs ABa OCHOBHbIX AO0BOAA B MO/b3y 06bsaBneHns metogos ¢ atpubyTom final. MNMepBbii 13
HMX — 6e30MacHOCTb; KaXAbl, KTO MOMIb3yEeTCs KacCoM, MOXET ObiTb YBEPEH, UTO €ro
nosegeHne OCTaHeTCsl HEM3MEHHbIM, BHE 3aBMCMMOCTU OT 06bEKTOB, C KOTOPbIMU eMy
npuxoauTcs paboTtaTb.

OKoOH4aTesbHble KNaccbl U1 METOAbI MOBbIWaOT 6e3onacHocTb. Ecnmn knacc asnseTcs
OKOHYaTesbHbIM, TO Bbl HE CMOXeTe 06bSABUTb pacLUMpPSIOWKMIA ero Kiacc v, ciefoBaTenbHO, He
CMOXeTe HapyLWKWTb ero KOHTPaKT. EC/in e oKoHYaTeNbHbIM SB/ISIETCS METOA, Bbl MOXeTe
MOSIOXKUTLCA Ha ero peanusaumio (pasymeeTcs, /b B TOM C/lyyae, eCin B HEM He
BbI3bIBAOTCS HEOKOHYaTesNbHble MeToAbl). Hanpumep, final MoXeT ncnonb3osBaTbca A8 MeToAa
npoBepKn BBeAeHHOro napons validatePassword, 4To6bl 3TOT METOA BCeraa BbIMOHSA CBOU
dyHKUMN 1 He Bbin NepeonpeaeneH ¢ TeM, 4Tobbl Npu BCex 06CToaTeNbCTBaxX BO3BpaLLaTh true.
Kpome Toro, MOXXHO noMeTuTb C aTpmbyTom final uenbii kKnacc, cogepxalumin 3ToT MeTos, YTobbl
3anpeTuTb ero pacluMpeHne n nsbexartb BO3MOXHbIX MpobneM, CBA3aHHbIX C peanm3aumen
validatePassword.

Bo MHOrux cny4asix ypoBeHb 6e30nacHOCTU knacca, obbasneHHoro final, moxeT 6bITb
OOCTUIHYT 3@ CYET TOro, YTO K/1acC OCTaeTCs pacluMpseMbiM, @ KaXAabli U3 ero MeTo40B
obbasnseTcs final. B 3ToM ciyyae MOXHO 6bITb yBEpeHHbIM B paboTe AaHHbIX METOA0B U Mpw
3TOM OCTaBWTb BO3MOXHOCTb pacLUMpeHns NocpeacTsoM AobaBneHuns HoBbIX dyHKUMIA 6e3
nepeonpeaeneHns CyLecTBYyOWMX MeToA0B. Pa3zymMeeTcs, nons, Ha KOTOpble ONuparTCs
MeToAbl final, 4OMKHBI 6bITb 06BABNEHBI private, MHa4Ye pacLUMpPEHHbIN K1acC CMOXET BCe
MCNOPTUTL 3a CYeT MoAUMdUKaLNM STUX MOJEN.

Knacc nnm metoa, nomeyeHHbin final, ceppe3H0 orpaHnyMBaeT MCMOIb30BaHWE AAaHHOMO Kacca.
Ecnn meTon obbsaBnseTca final, TO Bbl AO/MKHbI 6bITb AENCTBUTENBHO YBEPEHbBI B TOM, YTO €ro
rnoBeAeHne HU NpU Kaknux o6CTOATENbCTBAX HE AO/MKHO M3MEHUTBLCS. Bbl orpaHuunBaeTe
rMBKOCTb Klacca, YCNOXHSAS XN3Hb APYTMM pa3paboTymkaM, KOTopble 3aX0TaT
BOCIMO/Ib30BaTbCA BaLUMM KJ1aCCOM AN NOBbIWeEHUS DYHKLUMOHANIbHOCTU CBOMX Nporpamm. Ecnu
Knacc rnomeyeH final, TO HUKTO HE CMOXET paclWUpUTb €ro, C/1eJoBaTesIbHO, €ro nosie3HoCTb
orpaHunumBaetcs. 06bsaBnsAa yto-nmMbo ¢ kno4veBbiM cnoBoM final, ybeauteck B TOM, 4TO
BbITEKAIOLINE N3 STOrO OrpaHNYEHNS AENCTBUTENBbHO HEOHBXOAMMBI.

OpaHako ucnonb3oBaHue final ynpowaeT onTMMU3auuio nporpammel. lNpu Bbl3oBe MeToAa, HE
asnawowerocs final, runtime-cuctema Java onpegenset dakTnyecknn Tun obbekTa, CBSA3blBaET
BbI30B C HYXXHOI peanusauuein metoga A5 AAHHOro TMna v 3aTeM Bbi3blBaeT AAHHYHO
peanusauuto. Ho ecnum 61, ckaxem, Metog nameOf B knacce Attr 6bin 06bsiBneH kak final n y
BAC MMefacb CCbI/IKa Ha 06bekT Tnna Attr uam noboro Npoms3BoOAHOIO OT Hero Tuna, To Npu
BbI30BE MeTOAa MOXHO 060MTUCh U 6e3 BCcex 3Tnx AencTBMin. B npocTteliwem cnyyae (Takow,
Kak nameOf) BbI30B METOAA B MPOrpaMMe MOXHO 3aMeHUTb Te/IOM MeToda. Takon MexaHusM
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M3BECTEH MoA Ha3BaHNEM “BCTPOEHHbIX MeToAoB” (inlining). BCTpoeHHbIM MeTo4A NpuBOANT K
TOMY, 4YTO C/iefyloLme ABa ornepaTopa CTaHOBATCH SKBUBAJIEHTHbLIMU:

Systemout.println(“id + rose. nane);
Systemout.println(“id + rose. namef ());

XoTsa 3TK ABa onepaTopa NPUBOASAT K OAHOMY pe3y/bTaTy, NpuMeHeHne Metoga nameOf
rMo3BoNseT caenaTb Nose name AOCTYMHbIM TOJIbKO AJ19 YTEHUS U NPeaoCTaBnseT B Balle
pacnopsiXXeHune BCe NpenMyLLecTBa abcTparMpoBaHus, No3Bosiss B /il060M MOMEHT U3MEHUTb
peanusauuio meToaa.

Mo OTHOLWEHNIO K paccMaTpMBaeMor oNTUMM3auMm MeTOAbI private 1 static 3KBMBaNEHTHbI
MeTodam final, MOCKOMIbKY OHWM TakXe He MOryT 6bITb NepeonpeaeneHsbl.

HekoTopble npoBepkun ans knaccos final ocywecTtenstoTcs 6bicTpee. B cylHOCTN, MHOTMeE 13
HUX MPON3BOASATCA Ha CTaAMN KOMMUISILUKW; KPOME TOro, OWnbKN BbIABNAIOTCA 6bicTpee. Ecnu
KOMMNUAATOP Java MMeeT AEef0 CO CCbISIKOM Ha knacc Buaa final, OH TO4HO 3HaeT TMN 06bekTa,
Ha KOTOPbIM OHa yKa3biBaeT. [1N19 TakMX KacCoB U3BECTHA BCA Mepapxus, Tak YTO KOMMUAATOP
MOXET NMPOBEPUTbL, BCE I C HUMM B Nopsagke. [nsa cCbinok Ha 06bekTbl, He aBnsowmecs final,
MHOIMe NPOBEPKU OCYLLECTBASIOTCS SIMLb BO BPEMS BbIMOSIHEHUS NPOrpaMMbl.

YnpaxHeHue 3.4

Kakne n3 metonos knaccos Vehicle u PassengerVehicle umeet cmbicn caenats final (ecniv
TaKoBble UMETCA)?

3.6. Knacc Object

Bce knaccol aBAATCA ABHbIMU UM HESIBHBIMU pacluMpeHnsMu knacca Object n, Takmm
obpasom, HacneayoT ero MeToabl. [locnegHve aenaTcs Ha ABe KaTeropum: obwume cnyxebHble
1 MeToAbl, NoAAepXMBaLwme NoTokm. PaboTta ¢ noTokamu paccMatpusaeTcs B rase 9. B aTom
paszene onucbiBatoTCca cnyxebHble meToabl Object n nx HasHauveHne. K kaTeropum cnyxebHbix
OTHOCSITCA CreAytoLwme MeToabl:

public boolean equals(Object obj)

CpaBHuBaeT obbekT-nony4vartesib ¢ 06bEeKTOM, Ha KOTOPbIA yKa3blBaeT CCbisika Obj; BO3BpallaeT
true, ecnn 06bekTbl paBHbl Mexay cobol, n false B NpoTMBHOM criyyae. Ecnn BaM Hy>HO
BbISICHUTb, YKa3bIBAOT /1N ABE CCbIJIKM Ha OAMH U TOT e 06beKT, MOXeTe CPaBHUTb UX C
MOMOLLIbIO ONepaTopoB == u !=, a meToA equals NpegHa3HayvyeH Aas CPaBHEHUS 3HAYEHUN.
Peanuzauns metoga equals, npuHaTas B Object no yMonyaHuio, npeanonaraeT, YTo 06bekT
paBeH n1Lwb camoMy cebe.

public int hashCode()

Bo3BpallaeT xew-koa An5 AaHHOro obbekTa. Kaxaomy 06bekTy MoXeT 6biTb MPUCBOEH
HEKOTOpbIV XeL-KOA, Ucnosb3yemblii npu paboTte ¢ xew-Ttabnmuyamu. Mo ymonyaHuio
BO3BpaLLaeTCcs 3HaYeHne, KOTOPoe SABMSETCA YHUKANbHbIM AN Kaxaoro obbekTta. OHO
MCMoJb3yeTCcs Npu coxXxpaHeHun ob6bekToB B Tabnuuax Hashtable, koTopble onncaHbl B pasgene
“Knacc Hashtable”.

protected Object clone() throws CloneNotSupportedException

Bo3BpalwaeT gyb6nmkaT obbekTa. lybiMkaToM Ha3biBaeTCs HOBbIM 0O6BbEKT, AB/SIOLWNIACA KOMUEN
obbekTa, ANa KOTOpPOro Bbi3biBancs Mmetos clone. Mpouecc aybnvpoBaHus o6bekToB nogpobHee
paccMaTpuBaETCs HUXe B 3TOW rnase, B pasaene 3.8.

public final Class getClass()
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Bo3BpalwaeT 06bekT TMna Class, KOTOpbI COOTBETCTBYET KJ/1acCy AaHHOro obvekTa. Bo Bpems
BbIMO/IHEHUS MPOrpaMMbl Ha Java MOXHO NoAy4YMTb MHOPMaUMIO O Knacce B BuAae obbekTa
Class, Bo3BpallaeMoro Metofom getClass.

protected void finalize() throws Throwable

3aBepLiatome onepauun ¢ 06 bEKTOM, OCyLLEeCTB/IsieMble BO BpeMsi c6OpKkM Mycopa. 3TOT MeToA,
6611 nogpobHo onucaH B pasgene “Metog finalize”.

MeToabl hashCode 1 equals AoMKHbBI NepeornpeaenaTbCs, eC/iv Bbl XOTUTE BBECTU HOBYIO
KOHLLENUMIO paBeHCTBa 06bEKTOB, OT/IMYAIOLLLYHOCS OT MPUHATOM B knacce Object. Mo
YMONYaHUIO CUMTAETCS, YTO ABa pas/MyHbIX 06beKkTa He paBHbl Mexay cobomn, a Ux xew-Koapl
He AO/MKHbl COBNaaaTh.

Ecnu Baw knacc BBOAMT KOHLUENLMIO paBeHCTBA, MPY KOTOPOW ABa pasnyHbiX ob6bekTa MOryT
CUNTATbCA paBHbIMU, METOA hashCode gonxeH BO3BpalwlaTb ANnd HUX OAMHAKOBblE 3HAYEHUS
Xel-Koaa. 3TO NPOMCXoAnT OTTOro, YTO MexaHm3M Hashtable nonaraetcs B cBoen pabote Ha
BO3BpaT METOAOM equals 3Ha4YeHUa true Npm HaXoOXXAEHNN B xem-Ta6nmue 3/1eMEeHTa C TeEM Xe
3HaveHneM. Hanpumep, knacc String nepeonpegenseTt metos equals Tak, 4yTobbl OH BO3BpaLLan
3HayeHue true Npuv CoBNaAEHNN COAEPXKMMOro ABYX CTPOK. KpOMe TOro, B 3TOM KJacce
nepeonpeaensetcsa n meto hashCode — ero Hosasi Bepcus BO3BpalLaeT Xell-Koz,
BbIYNCISIEMbIA HA OCHOBAHUMU cogep>xmmoro String, 1 ABE OAMHAKOBbIE CTPOKUN UMEKDT
coBrnagarwwme 3Ha4YeHns XeL-Ko40B.

YnpaxHeHue 3.5

Mepeonpenennte meToabl equals n hashCode B knacce Vehicle.

3.7. AGCTpaKTHbIe KJ1acCbl U MeToAbl

A6CTpakTHbIE K/1aCCbl MPEACTABNAKT CO60M UCKIIOUMTENBHO MONE3HY KOHUEeNUMo 06beKTHO-
OpPWEHTMPOBAHHOIO NporpaMmMmpoBaHus. C nx NOMOLLBI0 MOXHO 06BbABNATL KNacchl,
peanu3oBaHHbIEe NNLLb YaCTUYHO, MOPYYUB MOJTHYIO peann3aumio pacluMpeHHbIM KaccaMm.

Ab6CTpakLMs OKa3blBaeTCs MONE3HOM, KOr4a HeKOTOpoe NnoBeAeHne XxapakTepHo Ans
60nbWMHCTBA UK BCeX 06BEKTOB AaHHOMO Kiacca, HO HEKOTOPbIE acneKTbl UMEKT CMbIC/ N LLb
AN OrpaHUYeHHOro Kpyra o6bekToB, He COCTaBASALWMX cynepknacca. B Java Takme knacchl
06BABNAIOTCA C K/IOYEBbLIM CI0BOM abstract, 1 KaXAbll METOA, HE peann30BaHHbIN B Kacce,
Takke obbsaBnsaeTcsa abstract. (Ecnm Bce, 4yTo Bam TpebyeTtcsa, — 3710 onpeaennTtb Habop
MeToAO0B, KOTopble 6yAyT rae-To NoAAepXUBaTbCs, HO HE MPeAoCTaBNATb A8 HUX peanu3auuu,
TO BMeCTO abCTpaKTHbIX KNaccoB, BUANMO, JlyUlle BOCMO/b30BaTbhCs MHTepdericamu,
OMUCaHHbIMK B rnase 4.)

Jonyctnm, Bbl XOTUTE CO34aTb MHMPACTPYKTYPY A5 HAanNMCaHMs KoAa, KOTopbin byaeT Bo
BPEMS BbIMOJSIHEHMS NMPOrpaMMbl U3MEPSATb ONpefesieHHble Noka3aTenu. Peannsaumnsa Takoro
Klacca MOXET y4nTbIBaTb, Kak MPOMCXOAUT U3MEPEHME, HO Bbl HE 3HAeTe 3apaHee, Kakol
MMEHHO noka3saTenb byaeTt namepsatbcs. BonbWMHCTBO abCTPaKTHbLIX K/1aCCoOB CNeayeT MMEHHO
3TOMY MPUHLUMMY: A5 KOHKPETHOM paboTbl, BbIMOHAEMON KAacCoM, He06XoanMOo, YTObbl KTO-
TO NpeaoCcTaBu HEAOCTAOLWYHO YacTb. B HaweM npuMepe TakuM HeA0CTaloWMM 3BEHOM
CTaHOBUTCS (pparMeHT NporpamMmmbl, BbIMOJHAKOWMIA U3MepPeHUS. BOT Kak MOXET BbIMS4eTb
COOTBETCTBYIOLLNI Kacc:

abstract class Benchnark {
abstract void benchnmark();

public |l ong repeat(int count) {
long start = SystemcurrentTimeMI1is();
for (int i =0; i < count; i++)
benchmar k() ;
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return (SystemcurrentTineMI|Ilis() —start);

Knacc o6bsiBNneH ¢ Ko4veBbIM CIOBOM abstract, NOTOMy 4TO Tak ob6bsiBnsieTcs nobon knacc,
coaepxawui abctpakTHble MeToabl. MogobHas n3bbITOYHOCTbL MO3BOMSET BO BPEMS YTEHUS
nporpaMmbl 6bICTPO MNOHATb, ABASETCS M AaHHbIA KNacc abcTpakTHbIM, U 0boTUCh 6e3
MpoCMOTpa BCEX METOAOB M MOUCKA Cpean HUX abCTpaKTHbIX.

MeToAa repeat npegocTaBnseT 06wy cxeMy Ansa npoBeaeHus namepeHnin. OH 3HaeT, Kak emMy
BbI3BaTb NMpoLeaypy U3MepeHus count pa3 Yepes paBHble MHTepBasbl BpeMeHu. Ecnm
XPOHOMeTpax Ao/KeH 6bITb 60nee CnoxHbIM (Hanpumep, Heob6Xo0AMMO U3MepUTb BPeEMS
KaXxAoro 3amnycka v BblYUCINTb CTAaTUCTUKY OTKIOHEHUS OT CPeAHero 3HavyeHns), MeTo4 MOXHO
YyCOBEPLUEHCTBOBATb, YTO HMKaK He OTPa3nTCa Ha peanu3auuu npoueaypbl U3MEpPEeHUi B
pacLIMpeHHOM Knacce.

Ab6cTpakTHbIN MeToA benchmark gomkeH 6biTb peanvM3oBaH B KaXXAoM Nogkiacce, KOTOPbIA He
anseTca abcTpakTHbIM. VIMEHHO MO 3TOM NpUYMHE B KNlacce OTCYTCTBYET peanu3auns, ecTb
nmuwb obbsABneHve. Npueeaem npumep NpocTernwero pacwmpeHms knacca Benchmark:

cl ass Met hodBenchmar k ext ends Benchark {
voi d benchmark() {

}
public static void main(String[] args) {
int count = Integer.parselnt(args[0]);
long time = new Met hodBenchnar k() .repeat (count);
Systemout. println(count + “ nmethods in " +
tine +“ mlliseconds”);
}

[aHHbIl Knacc ucnonb3yeT benchmark ana onpeaeneHns BpemMeHu, 3aTpayeHHOro Ha Bbi30B
MeToAa. Ternepb Bbl MOXETE MPOBECTU XPOHOMETPAX, 3anyCTUB MPUIOXKeEHNE
MethodBenchmark, coobwmnB eMy KONMYECTBO NMOBTOPEHMI TeCTa. 3Ha4YeHne NnepenaeTcs B
nporpaMMy B BuAeE apryMeHTa-CTPOKU, N3 KOTOPOro OHO U3BJIEKAETCA MeToA0M parselnt knacca
Integer, Kak onucaHo B pa3sgene “lpeobpa3oBaHune CTpoK™.

Bbl He MoXeTe co3aaTb 06bEKT abCTPaKTHOrO Kiacca, NOCKOMbKY ANl HEKOTOPbIX Bbi3bIBAEMbIX
METOA0B MOXET OTCYTCTBOBATb peanunsaums.

Jrobon knacc MoXeT nepeonpenenmTb METOAbl CBOEro Cyrnepkiacca n 06bsaBUTb UX
abCTpaKTHbIMM — KOHKPETHbI MeTO4 B MeEpapXmun TUNOB CTAHOBUTCA abCcTpakTHbIM. DTo bbiBaeT
nose3Ho, HanpuMMep, Koraa nNnpuHATas No yYMOI4YaHMI0 peanusaums Knacca He noaxoamT Ha
HEKOTOPbIX YPOBHSAX B €ro Mepapxuu.

YnpaxHeHue 3.6

HanuwuTe HOBbIN Knacc, KOTOPbIN n3MepseT 4To-Hnbyab Apyroe — HanpuvMep, Bpems,
3aTpayeHHOoe Ha BbIMO/IHEHNE uMkaa oT O A0 3HayYeHus, NnepegaHHoro B BUAE napameTpa.

YnpaxHeHue 3.7

N3meHuTe knacc Vehicle Tak, ytobbl OH cogepican CCblIKy Ha 06bekT EnergySource (MCTOYHUK
3Heprun), accounmpyemeblii ¢ Vehicle BHyTpu KOHCTpyKkTOpa. Knacc EnergySource fo/mkeH 6biTb
abCTpakTHbIM, MOCKO/IbKY COCTOSIHME 3anosiHeHns Ans obbekTa GasTank (6eH306akK) AOMKHO
oTMeyaTbCsa MHaue, Hexenun ans obbekTa Battery (akkymynaTtop). Bkawounte B EnergySource



converted to PDF by BoJloc

abcTpakTHbIM MeToa empty 1 peanu3yliTe ero B kinaccax GasTank v Battery. BkiwounTe B
Vehicle meTop start, KOTOpbIN 6bl MPOBEPSAN COCTOSTHNE UCTOYHMKA DHEPTUM B Hayane noesaku.

3.8. AybnupoBaHune o6 beKToB

MeToa Object.clone nomMoraetT Nnpon3BoAUTb B BaluMX kaaccax gybnnposaHue obbekToB. MNpu
Ay6nnpoBaHun BO3BpaLLaeTCsl HOBbIM 06beKT, MCXOAHOE COCTOSIHME KOTOPOro KOMuMpyeT
cocTosiHne obbekTa, Ana KoToporo 6bi1 Bbi3BaH MeToA clone. Bece nocneayowme namMeHeHus,
BHOCUMble B 06beKT-Ay6/1b, HE N3MEHSAIOT COCTOSIHUS MCXOAHOro obbekTa.

|-|pl/l HanucaHuu metoaa clone cnefgyeT yunTtbiBaTb TPU OCHOBHbIX MOMEHTA:

[Onsa HopManbHoWn paboTbl MeToga clone Heo6xoaMMO peanu3oBaTb MHTepdENC
Cloneable. /B 6yaywunx peannsaumsax Ha3BaHue uHtepdenca MoxeT 6biTb ncrnpaBneHo
Ha Clonable/

MeToa Object.clone BbinonHaeT npoctoe Ay6MpoBaHue, 3aKk/oyatoleecs B
KOMMPOBAHUM BCEX MONEN NCXOAHOr0 06beKTa B HOBbI 06BbeKT. [Ins MHOMMX Kiaccos
Takol BapuaHT paboTaeT, HO, BO3MOXHO, B BalleM Kflacce ero npuaeTcs AOMOAHUTL 3a
cyeT nepeornpeneneHna metoga (CM. HUXE).

NcknoueHne CloneNotSupportedException curHanMsmMpyeT o TOM, 4UTO MeToA clone
[AHHOrO Kjlacca He AO/MKEH BbI3blBATbCS.

CyLuecTBYeT YeTblpe BapMaHTa OTHOLLEHUS Kflacca K MeToay clone:

Knacc nogaepxuaeT clone. Takue knaccel peanmsytoT Cloneable, a B 06baBneHun
meToAda clone 0ObIYHO He YKa3bIBaeTCA HUKAKNX 3anyCcKaeMblX UCKJTIOUEHUIA.

Knacc ycnoBHO nogaepxusaeT clone. Takol Knacc MOXeT NpeacTaB/isiTb CO60M
Konnekumio (Habop 06beKTOB), KOTOpas B NMpUHLUMNE MOXET Ay6MpoBaTbCs, HO NNLLb
npu ycnosun, 4to aybnupyeTcs Bce ee coaepxumoe. Takme KnacCbl peanusyroT
Cloneable, HO Npu 3TOM AONYCKaOT BO3HUKHOBEHWE B MeToe clone NCKIIYeHUS
CloneNotSupportedException, KOTOpoe MOXeT 6bITb MOyYEeHO OT APYyrnMx 06bEKToB npu
nonbiTke ux AybnmposaHus Bo BpeMsa aybnvposaHus Komnekumm. Kpome Toro, 6biBaet
KenaTenbHO pa3pelmnTb BO3MOXHOCTb Ay6MpoBaHms Kiacca, HO npu 3TOM He
TpeboBaTb, YTOObI Ay6IMpOBaHMeE Takxe NOAAEPXKMBANOCh U AJ1s1 BCEX NMOAKI1ACcCOB.

Knacc paspelwaeTt noaaepxky clone B nogkniaccax, Ho He 06bsBsieT 06 3TOM OTKPbITO.
Takue knaccel He peanusytoT Cloneable, HO obecneunBatoT peanmsauuto clone ans
npaeuabHOro Ay6anpoBaHns nNonen, eciv peannsaums No yMoa4yaHIo OKa3bliBaeTCs
Henpasn/IbHON.

Knacc 3anpeuaeT clone. Takune knaccel He peanun3ytoT Cloneable, a MeToA clone B HUX
BCerga 3anyckaeT nckmoveHune CloneNotSupportedException.

Object.clone cHauyana npoBepseT, noaaepxusaeTtcsa nn nHtepdeinc Cloneable o6bekToM, Ans
KOTOPOro Bbi3BaH MeToj clone; eciv HeT — 3anyCcKaeTcs UCKIYeHne
CloneNotSupportedException. B npOTMBHOM Cilyyae CO34aeTcsa HOBbIM 06beKT, TN KOTOPOro
COBMafaeT C TUMNOM UCXOAHOIO, N ero NMoss MHULMANN3MPYTCS 3HAaYEHNAMU NOSIEN MCXOLHOI0
obbekTa. MNpu 3aBepweHnn paboTbl Object.clone Bo3BpallaeT CCbI/IKY HA HOBbIN 06BHEKT.

Camas npocTtas BO3MOXHOCTb CO34aTb Ay6mpyeMbii knacc — 06bsABUTb O peann3aunm B HEM
nHTepdelica Cloneable:

public class MyC ass extends Anotherd ass
i npl erents d oneabl e
{

11
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MeToz clone B nHTepdelice Cloneable nmeet atpubyT public, cnegoBatenbHoO, METOA,
MyClass.clone, yHacnenoBaHHbIn 0T Object, Takxe 6yaeT public. Mocne Takoro o6baBNEHUSA
MOXHO aybnuposatb 06bekTbl MyClass. lybnnpoBaHvne B 4@aHHOM Crly4ae BbIMOMHAETCA
TpuBmnanbHo — Object.clone konupyeT Bce nons MyClass B HOBbI 06BEKT U BO3BpaLLaeT ero.

B meToze Cloneable.clone npucyTtctByeT 06bsaBneHue throws CloneNotSupportedException, Tak
4YTO BO3MOXHa CUTyaumsi, Npu KOTOPOW Kfacc siBNsSieTcs Ay6nMpyeMbiM, a ero noaknacc — HeT.
B noaknacce 6yaeT peanusoBaH nHTepderic Cloneable (Tak Kak OH paclumpsieT Knacc, B
KOTOPOM eCTb AaHHbIA UHTepderic), ogHaKo Ha caMOM Adene 06beKTbl MoAKIacca He MOoryT
Ay6nupoBaTbcsi. Bbixo4 OKa3blBaeTCsl MPOCTbIM — pacCLUMPEHHbIN Kacc nepeonpeaensieT MeToa
clone Tak, 4yTo6bI NOCNEAHUI BCeraa 3anyckan ucknwdeHne CloneNotSupportedException, n 06
3TOM coobuliaeTcs B AoOKyMeHTauumn. Cobntogante 0OCTOPOXHOCTb — TaKOW MOAXO04 O3HauvaeT,
4YTO BO BpPeMS BbIMO/IHEHUS MPOrpaMMbl HEMb3s ONpeaennTb, AoNycKaeTcs nn Ayb6nnpoBaHue
06BbEeKTOB Klacca, NpoCToN NpPOBEpPKONM peanmsaumn nHtepdenca Cloneable. HekoTtopblie
KNacchl, ANs KOTOpbIX Ay6nvMpoBaHMe 3anpeLleHo, BbIHYXAEHbl CUMHAIM3MPOBaTb 00 3TOM,
3anycKas UCK/TIoYeHue.

BONbLWKMHCTBO K1ACcCOB ABMSAETCA ,u,y6nmpyeM bIMWU. ,D,a>|<e €C/In Bbl HE peasin3yeTe B CBOEM
knacce nHtepdenc Cloneable, Heob6xoanmo ybeanTbca B npaBunbHOCTM paboTbl MeToaa clone.
Bo MHOrmx Cny4dasax peannsauusa, npuHaTasa no yMmoa4vaHuio, He NoaxoauT, MOCKOJIbKY NMpu ee
BbIMOJTHEHUN MPOUCXOANT HEXENaTeNIbHOE Pa3MHOXEHNE CCbIJTIOK Ha 06bekTbl. B Takmnx cny4daax
HeobxoaAMMo nepeonpeaennTb MeTog clone n ncnpaesnTb ero nosegexHune. Mo ymonyaHuio
3HayeHune KaXXgoro nonsd ncxogHoro obbekTa npuceanBaeTCd aHaJIorM4YHOMY MOJIK0O HOBOIro
obbekTa.

Ecnu, HanpuMep, B BaweM ob6bekTe NPUCYTCTBYET CCbI/IKa Ha Maccue, To B AybnnkaTte obbekTa
Takxe byaeT HaxoANTbCA CCbIIKa Ha TOT Xe caMblil Maccus. Ecnn AaHHble MaccrBa AOCTYMHbI
TONbKO ANS YTEHUS, TO B NOA0OHOM COBMECTHOM UCMO/Ib30BaHUM, CKOpPEEe BCEro, HeT HUYero
nnoxoro. OgHako Hepeako TpebyeTcs, YTo6bl CCbITIKWM BHYTPU UCXOAHOIO obbekTa u aybnvkaTa
6b1I1M pa3HbIMKW, — BEPOATHO, CUTyaLMs, NPy KOTOPOW Ay6ankKaT MOXeT N3MEHUTb COAEPXKMMOE
MacCuBa B UCXOAHOM 06beKTe UM HAaobOopOT, OKAXKETCS HEXeNnaTebHON.

MosicHum cyTb Npobnembl Ha npumepe. MpeanonoXxnM, y Hac UMeeTCs NMpoCTOoN CTeK,
coaepxawuii Lesnble yncna:

public class IntegerStack inplenments Cl oneable {
private int[] buffer;
private int top;

public | ntegerStack(int naxContents) {;
buffer = new i nt[ naxContents];
top = -1;

}

public void push(int val) {
buffer[++top] = val;
}

Tenepb paccMOTpUM chparMeHT NporpaMMbl, KOTOPbI co3aaeT o6bekT Integer Stack, 3aHOCUT B
Hero AaHHble 1 3aTeM Ay6nupyerT:

I ntegerStack first = new I nteger Stack(2);
first.push(2);

first.push(9);

I nteger Stack second = (IntegerStack)first.clone();
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Mpu “cnonb3oBaHUK MeToda clone, MPUHATOrO MO YMOMYaHUIO, JaHHble B NaMaTK 6yayT
BbIMNSAETb ClieayowmM 06pasom:

buffer —| 7

Hrst—» top: 1 /

second

Tenepb paccMOTpUM, YTO NpousonaeT nocsne Bbi3osa first.pop(), 3a KOTOpbLIM cneayeT
first.push(17). 3HaueHne BepxHero afieMeHTa cTeka first, Kak U 0Xuaanocb, U3MeHAeTCs € 9 Ha
17. TeM He MeHee, K YAUB/IEHUIO NMPOrpaMMnCcTa, BEPXHUI 3N1EMEHT cTeka second Toxe
CTaHOBMWTCS paBHbIM 17, NOCKONbKY 06a CTeka COBMECTHO UCMONb3YIOT OANH U TOT XKEe MaccuB
OAHHbIX.

Bbixon 3akntovaeTcs B nepeonpeneseHnun metoga clone n cosfaHum B HEM OTAENbHON KOMun
MaccuBa:

public Object clone() {

try {
I nteger Stack nObj = (I nteger Stack) super.clone();
nQobj . buffer = (int[])buffer.clone();
return nQbj;

} catch (O oneNot Support edExeption e) {
/| He moxer npomszormitu - meron Clone() nonmepxusaercsa
/| xax HamuM KJaccoM, TakK M MaCCHBaMU
throw new Internal Error(e.toString());

}

MeToz clone HauMHaeTcsa € BbI30Ba super.clone, NpUCyTCTBME KOTOPOro Ype3Bbl4anHO BaXHO,
MOCKOMNbKY CyMNepK/acC MOXET pellaTb Kakme-To CBoM npobnembl, CBSiI3aHHbIE C COBMECTHO
ncnosb3yembiMm obbekTaMu. Ecim He Bbi3BaTb METOA Cynepkiacca, TO 3TO peLmnT O4HU
npobnembl, co3aaB B3aMeH apyrve. Kpome Toro, Bbi30B super.clone npueBoauT K 06palleHunto K
mMeToay Object.clone, co3patowemy 06bEKT NpaBuabHOIrO Tuna. NocrpoeHne obbekTa
IntegerStack B IntegerStack.clone npusegeT K HenpasuabHOM paboTe K1acCoB-pacLLUMpPeHnit
IntegerStack — npw BbI30Be super.clone B pacwmpeHHoM kiacce 6yaeT co3gaBaTbCs 06bEKT
TUNa IntegerStack, a He HY>XHOro, paclWMPEHHOro TMUNa.

3aTeM 3Ha4deHue, Bo3Bpallaemoe super.clone, npeobpasyeTcs B cCbisIKy Ha IntegerStack.
MexaHn3M npuseaeHns TUNOB onucaH B pa3sgene “lpuBeseHne TUMOB”; C €ro NMOMOLLbIO CCbIIKa
Ha oauH Tmn (B HaweM cnydae — Tun Object, BO3Bpawaemsblli clone) npesBpallaeTcsi B CCbIIKY
Ha apyron Tun (IntegerStack). MNpeobpa3oBaHue oka3biBaeTCs YCMNELWHbIM /MLWb B TOM Cly4yae,
ecnim 06beKT MOXET MCMONb30BaTbCA B KayecTBe o6bekTa TMna, K KOTopoMy npeobpasyeTtcs
CCblIKa.

Object.clone nHnumnanusupyet kaxgoe none obvekTa-gybnukata, npuceaveas emy 3HavyeHue
COOTBETCTBYHOLLEro Nofas ncxogHoro obbekTta. Bam ocTtaeTcs ToNbKO HanucaTb
cneunann3npoBaHHbIi Koa A58 06paboTkm Tex nonen, 4515 KOTOPbIX KOMUMpOBaHWe Mo
3Ha4yeHnI0 He noaxoauT. IntegerStack.clone He KonupyeT none top, NOCKOMIbKY B HEro yXe
3aHeCeHO NpaBU/IbHOE 3HaYeHMe BO BpeMs CTaHAApPTHOrO KOMMPOBaHMSA 3HAYEHUI Nonen.

Mocne nosiBNeHUs creuvannsavMpoBaHHOro MeToaa clone cogepXxnMoe NamsiTi A5 Hallero
npumepa 6yaeT BbIraAeTb TaK:
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buffer —

b

NHorpa pobutbcsa npaBuibHOM paboTbl clone OKa3bIBaeTCst HACTONIbKO C/IOXKHO, YTO Urpa He
CTOWT CBEY, N HEKOTOPbIE K1acCbl OTKa3bIBaOTCA OT NoAAepXKu clone. B Takux cnyyasx Baw
MeToZ clone fomkeH Bo36yxaaTb uckitoyeHme Clone NotSupportedException, 4To6bl ero BbI30B
HMKOrAa He NMPMBOAU K CO3A4aHUI0 HEMPaBUIIbHbIX 06BHEKTOB.

Bbl Takxxe MmoxeTe notpebosaTtb, 4TO6bI MeTOA clone noaaep>xmMBancs BO BCEX Nogkaccax
OAHHOro Kfnacca, — Ans 3Toro ceayeT nepeonpeaennTs MeTog clone Tak, utobbl B ero
CUrHaTypy He BXOAns0 o6bsiBieHMne 0 BO3OYXXAEHUN NCKTIOYEHUS
CloneNotSupportedException. B pe3ynbTate nogknacchl, B KOTOPbIX peanun3yeTtcsd meTtos clone,
He cMoryT Bo36yxaaTb uckntoyeHme CloneNotSupported Exception, MOCKO/IbKY MeTOAbI
noAknacca He MOryT BBOAWTb HOBbIE NCKIIOYEHNS. AHANIOMMYHO, eciiu MeToZ clone B Bawem
Kknacce obbsBneH public, TO BO BCex pacCliMpeHHbIX Kaccax OH Takxe byaeT nmetb atpnbyT
public — BCMOMHMM O TOM, YTO METOZA MOAK/Iacca He MoXeT 6biTb MeHee AOCTYMNHbIM, YeM
COOTBETCTBYOLWNI eMy MeTo Cyrnepkiacca.

YnpaxHeHue 3.8

PeanusyinTe nHtepdelic Cloneable B knaccax Vehicle n PassengerVehicle. Kakon n3 yetbipex
OMUCaHHbIX BblllEe BapMaHTOB OTHOLLEHUS K Ay6nnMpoBaHUIo fomkeH 6bITb peanu3osBaH B
KaXaoM 13 3Tux knaccos? CpaboTaeT M NpoOCTOe KOMMPOBaHUE, OCYyLLECTBsSIEMOE B
Object.clone, npn gy6nnpoBaHum 06beKTOB 3TUX KNacCcoB?

YnpaxHeHue 3.9

Hannwwnte knacc Garage (rapax), 06beKkTbl KOTOPOro 6yayT COXpaHATb B MAacCMBE HEKOTOPOE
yncno obbekToB Vehicle. Peanusynte nHtepderic Cloneable 1 HanvwnTe Ans Hero
cooTBeTCTBYOWMNI MeToA clone. Hannwute metoa Garage.main Ans ero TeCTUpoBaHMS.

YnpaxHeHue 3.10

PeanusyinTe B knacce LinkedList nHTepderic Cloneable; meTtoz clone aomxeH Bo3BpallaThb
HOBbI/ CMNCOK CO 3HAaYEeHUAMU NCXOAHOro cnucka (a He ¢ ux aybnukatamn). [pyruMm cioBamm,
M3MEHEHMS B OAHOM CMUCKE He AO0/MKHbI 3aTparmBaTb BTOPOro CrmcKa, OAHAKO U3MEHEHUS B
obbekTax, CCbIJIKM Ha KOTOpble XPaHATCA B CMIUCKE, AO/HKHbI MPOSBAATLCA B 060MX CrMCKax.

3.9. PaclumpeHme KJ1acCoB: Korga u Kak

BO3MOXHOCTb CO34aH1S pacCLUMPEHHbIX KNacCoOB — OAHO M3 MNaBHbIX JOCTOMHCTB O6bEeKTHO-
OpUEHTMPOBAHHOIO NporpaMmmMmmpoBaHuns. Korga Bbl pacumpsieTe knacc, 4tobbl HagenuTb ero
HOBbIMWU (PYHKLMSIMM, TO NPWU 3TOM BO3HMKAET TaK Ha3blBaeMoe oTHoLweHue nogobus (IsA
relationship) — paclumpeHue co3gaeTt HOBbIN TUM 06bEKTOB, KOTOPbIE “NMOA06HbLI” MCXOAHOMY
knaccy. OTHoweHne nogobums cyweCcTBEHHO OT/IMYAETCs OT OTHOLWEHUS NpUHaanexHoctn (HasA
relationship), npn KOTOPOM 0AUH O6BEKT MOMb3yeTCA APYrUM A/ XpaHeHus uHdopmaumm o
CBOEM COCTOSIHUM W/ ANS BbINOMHEHUS CBOUX (PYHKUMIA — eMy “MPUHAANEXMUT” CCbI/IKa Ha
[aHHbIA 06BbEKT.

[asariTe paccMoTpuM npumMep. JonyCcTuM, y Hac nmeeTcs knacc Point, npeactaBnsowmii TOUKy
B IBYMEPHOM MpPOCTPaHCTBE B BUAE MNapbl KoopauHaT (X, y). Knacc Point MOXXHO paclumpuTb U
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€034aTb Ha ero OCHoBe KJlacc Pixel AN npeacTtaBneHns LUBETHOMO NUKCENa Ha 3KpaHe. Pixel
“nogobeH” Point; BCe, YTO CrpaBeasIMBO MO OTHOLUEHUIO K MPOCTOM Touke, 6yaeT cnpaseanveo
M MO OTHOLUEHUIO K NMUKCent. B krnacc Pixel MOXHO BKIOYNTL MEXAHU3M /11 XPaHEHUSA
nHdopmMaLmm 0 UBeTe NUKCENs WUan CCbIIKy Ha 06beKT-3KpaH, Ha KOTOPOM HaxOAMUTCS MUKCENb.
Mukcenb “nogobeH” Touke (TO eCTb SBNASETCSA €e YaCTHbIM Clly4YaeM), TakK Kak OH npeacTaBnser
co60l TOUKY Ha MJIOCKOCTU (3KPaHE) C pacClUMPEHHbIM KOHTPAKTOM (418 HEro Takxe
ornpeaeneHo NoHATUE LBeTa U 3KpaHa).

C apyroli CTOPOHbI, KPYT HeMb3s8 CYMTaTb YaCTHbIM CllydaeM TOUYKU. XOTsi B MpUHLUMME KPyT
MOXHO OMMCaTb Kak TOUKY, UMEILLYI paauyc, oH obrajaeT psaoM CBOWCTB, KOTOpble
OTCYTCTBYIOT Y TOUKM. HanpuMmep, ecnn y Bac MMeeTCsl METOZ, KOTOPbI MoMellaeT LIeHTp
HEKOTOPOro MPsIMOYrofibHUKa B 3alaHHONM TOUKE, TO KaKoi CMbICI 6yAeT uMeTb 3TOT MeTo4 ANS
Kpyra? KaxzaoMy Kpyry “npvHaanexuT” LeHTP, KOTOPbI SBASIETCS TOUYKON, HO KPYT He
ABNIAIETCS TOUKOW C paMyCcOM M He LOSKEH NpeacTaBAsTbCa B BUAE noAknacca Point.

MpaBWJibHbIN BbIGOP MHOMAA OKa3biBAETCS HEOUEBUAHBIM — B 3aBUCMMOCTU OT KOHKPETHOIO
NMPUIIOXEHUS MOTYT NPUMEHSITLCS pasfiMyHble BapuaHTbl. EAMHCTBEHHOE TpeboBaHue
3aKJIl0YaeTcst B TOM, YTO6bl MpUIoXeHne paboTano, U MPUTOM OCMbICSIEHHO.

HanaxnsaHue cBsizein nogobmsa n NpuHagnexHoOCTM — 3ajava HeTpuBManbHas n YpesaTas
OC/IOXXHEHMSMU. Hanpumep, Npy NCNONb30BaHNN 06BbEKTHO-OPMEHTUPOBAHHbBIX CPEACTB AN
npoekTMpoBaHun 6asbl AaHHbIX 0 pabOTHNKAX PUPMblI MOXHO MOWTK MO Hanbonee o4eBUAHOMY
1 obLwenpuHATOMY NyTM — co34aTb Knacc Employee, B KOTOPOM XpaHATCA oblime cBeaeHus
Ans Bcex paboTHUKOB (Hanpumep, nMsa u TabenbHbI HOMEP) N 3aTEM paclMpUTb ero Aas
paboTbl C onpeaeneHHbIMK Kateropusamm paboTHnukos — Manager, Engineer, FileClerk u 1. 4.

Takol BapuaHT He MOAXOAUT B peasibHOW CUTyaL MK, KOr4a OAHO U TO Xe JIMLO BbIMOSHSET
HEeCKOJIbKO PYHKLMN. CKaXeM, MHXEHEP MOXET OLHOBPEMEHHO SIBNSITbCS MEHEAXKEPOM rpynrbl
W, ciefoBaTeNibHO, MPUCYTCTBYET Cpaldy B ABYX kayecTBax. Bo3bMeM Apyroi npumep —
aCnUpaHT MOXET SIBASATLCS U yyaluMMCcs, U NpenojaBaTesiem.

Bonee mbknii nogxoa COCTOMT B TOM, UTO6bI CO34aTb Knacc Role (pyHKUmnsA paboTHUKa) m
pacwmpuTb ero 415 Co34aHus Cneumanm3npoBaHHbIX K1accoB — HanpuMep, Manager. B 3Tom
C/ly4ae MOXHO M3MeHUTb knacc Employee n npeBpatutb ero B Habop o6bekToB Role. Toraa
KOHKpPeTHOE NNL0 MOXeT 6biTb CBA3@HO C MOCTOSIHHO U3MEHSAWNMCA HabopoM yHKLMIN
BHYTPY opraHusaumm. OT KoHUenuum “meHenxep aenseTcs paboTHMKOM” Mbl MepexoamMm K
KOHLUEeNuMn “MeHemxep siBnseTcs yHKUMENR”, Npu KOTOpor paboTHMKY MOXET NpuHaanexatb
PYHKUMSA MeHemXepa Hapaay € ApYruMu dyHKLUAMU.

HenpaBuibHbI BbIGOp MCXOAHOM KOHUENUMWN 3aTPyAHAET BHECEHNE U3MEHEHWUI B FOTOBYO
CUCTEMY, MOCKONbKY OHWM TpebyloT 3HaunTe IbHbIX Nepeaesiok B TeKCTax nporpamMMm. Hanpumep,
B MeTOAax, peann30oBaHHbIX C YHYETOM NMepBon KoHuenuun 6a3bl AaHHbIX paboTHUKOB,
HECOMHeHHO byaeT ncnonb30BaTbCs TOT PakT, YTo 06beKT Manager MOXeT MPUMEHATLCS B
KavecTtBe obbekTa Employee. Ecnv nepekniounTbCs Ha BTOPYHO KOHLUENLMIO, TO 3TO
yTBEPXAEHME CTAHET JIOXKHbIM, U BCE MCXOAHblE MPOrpaMMbl NepectaHyT paboTathb.

3.10. NMpoekTpoBaHue pacluMpsiemMoro
KJlacca

Tenepb MOXHO OMnpaBAaTh CIIOXHOCTb kracca Attr. ModyeMy 6bl He caenate name u value
MPOCTbIMU U 06LLEAOCTYNMHbIMU NMOAAMU? Toraa MOXHO 66110 6bl MOTHOCTBIO YCTPaHUTL U3
Kfacca uesnbiX TpY MEeToAa, MOCKO/bKY OTKPbIBAETCS BO3MOXHOCTb MPSIMOro AOCTYNa K 3TUM
nossam.

OTBeT 3aK/o4aeTcs B TOM, UTO Kacc Attr npoekTnpoBa’sica C y4eToM BO3MOXXHOIo
paclwnpeHuns. XpaHeHme €ro AaHHbIX B OTKPbLITbIX MONAX MMEET ABa HeXeNnaTe/lbHbIX
nocneacTeua:
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3HayeHne nonsa name B /1060 MOMEHT MOXET 6bITb U3MEHEHO MPOrPaMMMUCTOM — 3TO
na0xo0, Tak Kak 06bekT Attr npeacTtasnseT cobon (nepemMeHHoe) 3HaveHne Ans
KOHKPEeTHOro (MOCTOSIHHOr0) UMeHu. HanpuMmep, U3MeHeHne MMEeHU MNocsie BHECEHUS
aTpnbyTa B CNUCOK, OTCOPTUPOBAHHbIW MO UMEHW, NPUBEAET K HapyLUEHNIO NopsaKa
COPTUMPOBKM.

He ocTaeTcs BO3MOXHOCTEN AN paclumpeHns MyHKLUMOHaNbHOCTU Kiacca. Bknioyas B
K/lacc MeToAbl AOCTyNna, Bbl MOXETE nepeonpeaennTtb nxX U TeM CaMbiM
yCOBEpLUEHCTBOBaTb Kiacc. NpMmepoM MOXeT ciyxuTb kiacc Color Attr, B KOTOPOM Mbl
npeobpa3oBbiBany HOBOE 3HauyeHue B 06bekT Screen Color. Ecniv 661 none value 66110
OTKPbITbIM U MPOrPaMMUCT MOT B IHO60N MOMEHT U3MEHUTb €ro, TO HaM MpULLNOCh 6bl
npuayMbiBaTb Apyron cnocob ans nonyyeHus obbekta ScreenColor — 3anoMuHaThb
nocnefHee 3HavYeHne U CpaBHUBATb €ro C TEKYLUMM, YTO6bl YBUAETb, HE HYXAAETCS /n
OHO B NpeobpasoBaHun. B ntore nporpamma ctana 6bl 3HauUMTENbLHO 60MEE CNOXHON U,
cKopee Bcero, meHee 3(deKTUBHON.

Knacc, He asnawowmiics final, daktnyeckn coaepxut asa nHtepderica. OTkpbiToii (public)
nHTepdelc npegHasHayvyeH aAns NporpamMMnUCTOB, MC0/Ib3YOLWMX Ball KNAacC. 3allmLLeHHbIH
(protected) nHTepdelc npegHasHayeH 415 NporpaMMUCTOB, PacLLUMPSIOLLMX Ball Knacc.
Kaxabli 3 HUX NpeacTaBnseT OTAENbHbIN KOHTPaKT U AOSXeH ObiTb TWaTebHO
CrPOEKTUPOBaH.

Hanpumep, AONYCTUM, UYTO Bbl XOTUTE CO3A4aTbh 060/104KY ANA ONpeAesieHns CBOWCTB PasnMyHbIX
anropuTMoB copTmpoBku. O60 BCEX airOpUTMax COPTUPOBKM MOXKHO CKa3aTb Koe-4To obliee: y
HUX UMEIOTCA AaHHbIE, C KOTOPbIMM OHM paboTaloT; ANS 3TUX AAHHbIX A0/MHKEH 6bITh
NpeaycMOTpeH MeXaHn3M yrnopsiAoueHns ; KONMYecTBo CpaBHEHWI 1 NePeCcTaHOBOK,
HEOBXOAUMbIX NS BbIMOJIHEHWUS anNropmuTMa, ABAAETCA BaXKHbIM (DAKTOPOM AN OrnpeaeneHns
ero napameTpoB.

MoXHO HanmcaTb abCTpaKTHbIN MeToA, KOTOPbIN yYMTbiBAeT BCE 3T CBOWCTBA, HO CO34aTb
YHUBEpCasbHbI METOA aHanim3a COPTUPOBKM HEBO3MOXHO — OH OnpeAensieTcs AN KaXxaoro
nopoXAaeHHOoro knacca. Npueegem knacc SortDouble, KOTOPbIN COPTUPYET MAaCCUBbI 3HAYEHWUI
double 1 npn 3TOM NoACUMTBIBAET KONIMYECTBO MEPECTaHOBOK U CPaBHEHUIN, KOTOpOe
noHagobuTca Ans onpenenseMoro Hmxe knacca SortMetrics:

abstract class SortDouble {

private doubl e[] val ues;

private SortMetrics curMetrics = new SortMetrics();

[ ** BrismBaeTcsa IJia NPOBEISHUSA MOJIHOW COPTUPOBKU */
public final SortMetrics sort(double[] data) {

val ues = data;

curMetrics.init();

doSort();

return netrics();

}

public final SortMetrics nmetrics() {
return (SortMetrics)curMetrics.clone();
}

protected final int datalength() {
return val ues. | ength;
}

[ ** Ilna BLIOOPKU 3BJIEMEHTOB B MNOPOXIEHHEIX Kjaccax */
protected final double probe(int i) {

curMetrics. probeCnt ++;

return val ues[i];
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}
[ ** Ilna cpaBHEHMA BJIEMEHTOB B IOPOXIEHHEX Kjaccax */
protected final int conpare(int i, int j) {
curMetrics. conpar eCnt ++;
doubl e d1 = values[i];
doubl e d2 = values[j];
if (d1 == d2)
return O;
el se
return (dl << d2 ? -1 : 1);
}
[ ** Ilna nepecTaHOBKM BJIEMEHTOB B IOPOXIEHHEX Kjaccax */
protected final void swap(int i, int j) {
curMetrics. swapCnt ++;
double tnp = values[i];
values[i] = values[j];
val ues[j] = tnp;
}
/** PeanmusyeTcsa B MNOPOXIEHHHIX KJlacCax M MUCHOJb3yeTcsa B SOrt */

protected abstract void doSort();

}

B knacce nmeloTca nNons AN XpaHeHus CopTMpyemMoro Maccmnea (values) n CCbIIKM Ha 06beKT-
MeTpuKy (curMetrics), B KOTOPOM COAepPXaTCs namepsieMble napamMeTpbl. YTo6bl ob6ecneunTtb
NpaBuWJIbHOCTL NoAcYeToB, SortDouble coAepXUT METOAbI, UCTMOJIb3YEMbIE PaCLUMPEHHbLIMU
Knaccammn npu BblI6OpKe AAHHbIX WX BbIMNOIHEHNM CPABHEHWUI N NepecTaHOBOK.

Mpy NpOEeKTUPOBaHMMN KNnacca HY>XXHO pelmnTb, B KaKOM CTENEHN MOXHO A0BEpPSATb
NOpOXAeHHbIM KnaccaM. Knacc SortDouble He goBepsieT UM, 1 Yalle BCero npu paspaboTke
KaccoB, nNpegHa3Ha4vYeHHbIX Anda ,u,aaneVlLuero pacwmnpeHus, Takon noaxo onpasAibiBaeT
cebs. be3onacHoe NpoeKkTMpoOBaHWE HE TOSIbKO NMpeaoTBpaLLaeT 3/10HaMepeHHoe
MCNOosIb30BaHme Knacca, Ho 1 6opeTcs ¢ owmbkamMmn B nporpaMme.

SortDouble TwWaTenbHO orpaHUYMBaET AOCTYN K KaXAOMY YJIeHY Kjlacca [0 COOTBETCTBYIOLWENO
ypOBHs. Bce HeabcTpakTHble MeToabl 06bsBnsAtoTCa final. Bce oHM BXOASAT B KOHTPaKT Kacca
SortDouble, KOTOpbI NoApa3yMeBaeT 3alUnTy aaAropyTMa U3MepeHus OT BMeLLaTe1bCTBa U3BHE.
O6bsABNEHME METOAOB C K/OYEBbIM C/10BOM final moMoraeT KOMNUISTOPY CreHepMpoBaTb
ONTUManbHbIA KOA M NpeAoTBpaLLaeT nepeonpeseneHne B MoOpoXKAEHHbIX Kilaccax.

Ob6bekTbl SortMetrics oNMCbIBalOT NapaMeTpbl BbINOAHAEMON COPTUPOBKN. JaHHbIM Knacc
COAEPXUT TPU OTKPbITbIX Nonsi. Ero eAMHCTBEHHOE Ha3HAYEeHMe 3aK/lo4aeTcs B nepejave
[aHHbIX, TaK YTO CKpbIBaTb AaHHble 338 MeToAaMM A0CTyrna HeT cMbicna. SortDouble.metrics
BO3BpaLLaeT KOMMK AaHHbIX, YTOObI He BblAaBaTb MOCTOPOHHUM CCbIIKY Ha CBOM BHYTpPEHHME
AaHHble. Bnarogaps 3ToMy npeaoTBpalLlaeTCs U3MEHEHME AaHHbIX KaK B KOAEe, CO34aloWeEM
06bekTbl Sort Double, Tak 1 B KOAEe paclUMpeHHbIX KnaccoB. Knacc SortMetrics BbIrnaanT
cnegywowmum obpasom:

final class SortMetrics inplenents Coneable {
public | ong probeCnt,
conpar eCnt ,
swapCnt ;

public void init() {
probeCnt = swapCnt = conpareCnt = O;
}
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public String toString() {
return probeCnt + " probes " +
compareCnt + " compares " +
swapCnt + " swaps”;

}

[ ** Daumueni xkyacc nommepxueaeT Clone() */
public oject clone() {

try {
return super.clone(); // mexanuzsMm no ymoJ4aHUD

catch Cl oneNot SupportedException e) {
/| Hesozmoxuo: m this, u Object nonmepxmeawnT Cl One
throw new I nternal Error(e.toString());

}

MpuBegem npumep Knacca, pacwmpsowero SortDouble. Knacc BubbleSort Double npounssoauTt
COPTMPOBKY “My3bIPbKOBbIM METOAOM” — UpPEe3Bbl4aNHO HE3mPEKTUBHbIN, HO MPOCTOM anropuTM
COpPTMPOBKM, OCHOBHOE MPENMYLLECTBO KOTOPOro 3aK1iyaeTcs B TOM, YTO ero sierko
3anporpaMmMmpoBaThb U MOHATb:

cl ass Bubbl eSort Doubl e ext ends Sort Doubl e {
protected void doSort () {

for (int i =0; i << dataLength(); i++) {
for (int j =1 + 1; j << datalLength(); j++) {
if (compare(i, j) >> 0)
swap(i, j);
}
}

}
static double[] testData = {

0.3, 1.3e-2, 7.9, 3.17
b

static public void main(String[] args)
Bubbl eSor t Doubl e bsort = new Bubbl eSort Doubl e();
SortMetrics netrics = bsort.sort(testData);
Systemout. println("Bubble Sort: " + metrics);
for (int i =0; i << testData.length; i++)
Systemout.println("\t" + testDatal[i]);

}

Ha npumepe meToga main MOXHO yBUAETb, Kak paboTaeT dhparMeHT NporpaMmbl, MPOBOASLLMNA
M3MEepeHM1s: OH co3aaeT 0bbeKT Knacca, MOpoXAeHHOro oT Sort Double, nepenaeT eMy AaHHble
AN COPTMPOBKU M BbI3bIBAaET sort. MeToa sort MHULUManu3npyeT CHETUMKM NapaMeTpoB, a 3aTeM
Bbi3blBaeT abCcTpakTHbIM MeToa doSort. Kaxabli pacLUMPEHHbIA Kacc peanu3yeT CBOM BapuaHT
doSort ons NpoBeAeHUsi COPTUPOBKMU, MOJIb3YSCb B HYXHblIE MOMEHTbI MeToaamMu datalength,
compare u swap. Npwn Bo3BpaTe u3 PyHKUMM doSort COCTOSSHUE CHETUMKOB OTpaXkaeT
KOMIMYECTBO BbIMOJIHEHHbIX OMEpaunii Kaxaoro Buaa.

BubbleSortDouble conepXuT MeTos main, B KOTOPOM BbIMOJIHAETCA TECTUPOBAHWE; BOT KakK
BbIMSAAT pe3ynbTaTbl ero paboTbi:

Bubble Sort: O probes 6 compares 2 swaps
0.013

0.3
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3.17
7.9

Tenepb AaBaliTe BEPHEMCS K paCCMOTPEHUIO MPOEKTUPOBAHNSA KNacCOB, NpeAHa3HauYeHHbIX A7
pacwmpeHus. Mbl TwaTeslbHO CIPOEKTMPOBaNN 3almLleHHbIn nHTepdenc SortClass ¢ pacyeTom
Ha TO, YTo6bl NpefoCTaBUTb PacCLUMPEHHbIM KaccaM 6onee TeCHbIM AOCTYN K AAHHbIM

06beKTa — HO NNLWb K TEM U3 HUX, K KOTOPbIM HY>XHO. JJOCTyn K nHTepdencam knacca sbibpaH
cnegywowmum obpasom:

OTKpbITbIF . YNeHbl Knacca ¢ aTpubyToMm public nCnonb3yOTCA TECTUPYIOWNM KOAOM —
TO eCTb (pparMeHTOM NMpOrpaMMbl, KOTOPbIM BbIYMCSET BPEMEHHbIE 3aTpaThl anropmtMa.
MpuMepoM MOXeET CyXnTb MeToZ Bubble Sort.main; OH NpeaocTaBnseT coOpTUpyeMble
[aHHble M NosyYyaeT pe3yfbTaTbl TECTUPOBAHUA. K cHETYMKAM U3 HEr0 MOXHO
obpawaTtbcsa ToNbKO AN YTeHns. OTKPbITbIA MeTo4 sort, CO34aHHbIM HaMK Ans
TecToBOro koga, obecneumBaeT NpaBUIbHYO MHULMAAN3ALUIO CHETUYMKOB Nepes ux
MCMOJIb30BaHNEM.

061bsaBnsAa meton doSort ¢ aTpubyToMm protected, TeCTUpYOWNIA KOA4 TEM CaMbIM paspeluaeTt
obpalaTtbCs K HEMY TOJIbKO KOCBEHHO, YEpEe3 rMaBHbIN MeToA Sort; TakuM 06pasom Mbl MOXEM
rapaHTMpoBaTb, YTO CYETUYMKM BCcerga 6yayT MHULMANM3NPOBaHbI, U N36eXMM BO3MOXHOMN
OLIMNBKN.

Mbl BOCMO/Mb30BaNMCh METOAAMW U OFPaHUYEHMEM AOCTyna, YTo6bl CpsiTaTb BCE, YTO BbIXOAUT
3a npefesnbl OTKPbITOM YacTu kfacca. EAMHCTBEHHOE, UTO MOXET cAenaTh C KIacCcoM
TECTUPYHOLWMNIA KOA, — 3TO BbINOJIHUTL TECTUPOBAHME 4151 KOHKPETHOro afiropytMa COpTMPOBKU
W MONyunTb pesynbTaT.

3awymiyeHHbIVT: YNeHbl Knacca ¢ aTpubyToMm protected Mcnonb3yOTCS BO BpeEMS
COPTMPOBKW A1 MOSTyYEHNS U3MEPEHHbIX NapaMeTpoB. 3alMULLEHHbIN KOHTpaKT
NMO3BONSET arOpMTMy COPTUPOBKU MPOCMOTPETb M MOANPULNPOBATL AAHHbIE C TEM,
4yTO6bl NONYUNTE OTCOPTUPOBAHHbIV CMMCOK (CPeAcTBa A 3TOro onpeaensoTcs
anroputMom). Kpome Toro, Takon cnocob npenocTtaeniseT anroputMy COpTUPOBKMU
KOHTEKCT BbIMO/IHEHUS, B KOTOPOM ByayT n3MepaTbCcsd HeobxoamMble napameTpbl (MeToq
doSort).

Mbl 4OFOBOPU/IUCE, YTO AOBEPSATb PaCLUMPEHHbIM K/laccaM B HAaLLEM Cflyyae He creayeT, — BOT
noyeMmy Bcsi paboTa C AaHHbIMU OCYLLECTBISIETCS KOCBEHHO, Yepes UCMoJib30BaHme
crneumanbHbIX METoA0B AoCTyna. Hanpumep, 4Tobbl CKpbiTh ONepaumun CpaBHEHUS 3a CUeT
oTKasa OT Bbl30Ba compare, aJiropuTMy COPTUPOBKM MPUAETCS NMONb30BaTbCA METOAOM probe
ANS Toro, 4tobbl y3HaTb, YTO HAaXOAMTCS B MaccuBe. MoCKOMbKY Bbi30Bbl probe Takxke
NMOACUMTLIBAIOTCS, HUKAKUX HE3APEerMcTpMpoBaHHbIX 0bpalleHuit He BO3HUKHET. KpoMe Toro,
MeToZ metrics BO3BpaLLaeT KoMuio 06beKkTa Co CYeTYMKAMM, MOITOMY MpU COPTUPOBKE
MN3MEHUTb 3HAYEHWNSI CYETYMKOB HEBO3MOXHO.

3aKpbITbifi: 3aKpbiTble AaHHblE Kacca AOMKHbI 6bITb CNPATaHbl OT AOCTyNa U3BHE —
KOHKPETHO, peyb UAET O COPTUPYEMbIX AAHHBIX U CYETYMKAX. BHEWHMIA KOA HE CMOXET
MoJlyYnUTb K HUM AOCTYM, MPSIMO UM KOCBEHHO.

Kak ynomumHanoch Bbilwe, Kiacc SortDouble npoekTnposancs Tak, 4tobbl He 4OBEpATb
paclMpeHHbIM KilaccaM U NpesoTBpaTuTb toboe cnyyaiHoe UM HaMepeHHoe BMeLlaTelbCTBO
C UX CTOpOHbI. Hanpumep, ecnm 661 MaccuB SortDouble. values (copTvpyemble AaHHble) 6bin
obbsBNeH protected BMecTo private, MOXXHO 6bi510 6bl OTKa3aTbCs OT MCMOIb30BaHUA MeToAa
probe, NOCKONbKY O6bIYHO anropuTMbl COPTUPOBKM 06X0AATCSA OnepauusiMu CpaBHEHUS U
nepectaHoBku. Ho B 3TOM cilydae NporpaMMUCT MOXET HanmcaTb paclUMpeHHbIr Knacc,
KOTOpbIM 6yAeT OCyLecTBAATb NepecTaHOBKY AaHHbIX 6e3 ncnonb3oBaHus swap. PesynbtaT
OKaXeTCs HEBEPHbIM, HO 06HapyxuTb 370 byaeT Henerko. MNMoacyeT obpalleHunii K AaHHbIM U
obbsBneHne MaccmBa private NnpefoTBpalLaeT HEKOTOPble BO3MOXHbIE MPOrpaMMHbIE OLNGKMN.
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Ecnn knacc He rnpoeKkTupyeTcs C y4eTOM ero fasbHenLWwero pacluMpeHnsi, To OH C 60nbLUoN
BEPOSATHOCTbIO ByAeT HenpaBWIbHO MCMOJIb30BaTbCA NoAKIaccamum. Ecnm xe Knacc fonxeH
pacwmpaTbCs, cnefyeT 0CO6eHHO TwaTenbHO NOAONTU K MPOEKTUPOBaHMIO 3aLUULLEHHOIO
nHTepderica (XoTa B pe3ynbTaTe, BO3MOXHO, BaM NPUAETCS BK/IKOYUTb B HErO 3alUMLLEHHble
YNeHbl, eCn AOCTYN U3 pacClUMpPEHHbIX K/1aCCOB AOKEH NMPOM3BOANTLCS CheumanbHbIM
obpasom). B npoTMBHOM cnyyae, BepOATHO, cneayeT 06baBuTb knacc final u cnpoekTupoBaTth
3alMLLEHHbIM MHTepdenc, Koraa HacTaHeT BpeMs CHATb orpaHuyeHue final.

YnpaxHeHue 3.11

HarngunTte B SortDouble N0 MeHbLUEN Mepe OA4HY fla3eiky, KOTopas No3BOAsSET aaropuTmy
COpPTMPOBKN HE3AMETHO M3MEHSTb 3HAYEHMS U3MEPEHHbIX NapamMeTpoB. 3aKkponTe ee.
MpepnonaraeTcs, YTO aBTOpP anropMTMa COpTUPOBKU He cobupaeTcs NmcaTb MeTo4 main.

YnpaxHeHue 3.12

HanuwwnTe yHnBepcanbHbIA Knacc SortHarness, KOTOPbINM MOXeT COPTUPOBaTb 06beKThI Ntoboro
Tuna. Kak B JaHHOM cnydae pelaetcs npobnema ¢ ynopsaovyeHnem o6bekToB — BeAb A/ UX
CpaBHeHUS Henb3s 6yAeT NoMb30BaTbCA ONepaTopoM <<?

naBsa 4 =
UHTEPOEWUCHI

“AupuxknpoBaHne™ — 3TO Koraa Bbl pucyerte

CBOM “MPOEKTbI” psIMO B BO34yXe, Ma04KOU Nan pyKamu,

M HaprCoBaHHOE CTaHOBUTCS “MHCTPYKUUSMU™ 47151 NapHEN B rasiCTykKax, KOTopble B AaHHbIM
MOMEHT ripearnoysin bbi

oKasatbcs rae-Hubyab Ha pbibasike.

®p3HK 3anna

OCHOBHO eAnHULEN MpoeKkTUpoBaHus B Java ABMSOTCSA OTKpbiTele (public) meToabl, KOTOpbIE
MOTYyT BbI3blBaTbCA A5 06bekToB. NHTepdenchl npeaHasHaveHbl Ans 06bsaBneHns TMMnos,
COCTOSILUMX TONBbKO M3 abCTpaKTHbIX METOAOB M KOHCTAHT; OHWM MO3BOMSIOT 3a4aTb AJ1S 3TUX
MeTOAOB MPOM3BO/bHYO peanu3auunto. NHTepdenc aBnseTcs BblpaKeHMeM YNCTOW KOHLEeNumUn
NpOEeKTMPOBaHMSA, TOrAa Kak Knacc npeacrtasnisieT cobon cMeCb NPOeKTUPOBaHMSA U KOHKPETHOM
peanusauumu.

MeToabl, BXOASALWME B MHTEPdENC, MOTyT BbITb peann3oBaHbl B Kilacce TaK, KaKk COYTET HYXHbIM
NpOEeKTUPOBLUMK Knacca. CneaoBaTesibHO, MHTEP(ENChl MMET 3HaunTenbHo 6osbLue
BO3MOXHOCTEN peanunsauumu, Hexenun Knaccol.

4.1. Npnmep nutepdenca

B npeabiayLien rnaee Mbl NPpeACcTaBUIM YATATENIO Kacc Attr U nokasanu, Kak paclumpuTb ero
ANS Co34aHns crneumManm3npoBaHHbIX TUMOB 06beKTOB € aTtpubyTamun. Tenepb BCe, YTO HaM
HYXHO, — Hay4nTbCs CBA3bIBaTb aTpnbyThl C 06bekTamun. [Insg 3Toro cnyxat ABa Noaxoda:
KOMMO3numns v HacregoBaHue. Bbl MoxeTe co3aaTe B o6bekTe Habop onpeaeneHHbiX aTpubyToB
1 NpefocTaBuUTb NPOrPaMMUCTY AOCTYN K 3TOMy Habopy. BTopoi meToa COCTOMT B TOM, YTO Bbl
paccmaTpuBaeTe aTpubyTbl 06beKTa Kak COCTaBHYH YaCTb €ro TMMna W BK/IK0YaeTe ux B
nepapxuto knacca. Oba noaxoaa BrnosHe AONYCTUMbI; Mbl MOflaraeM, YTo XpaHeHue aTpubyTos
B Mepapxuu knacca npmHocuT 6onblue nonb3bl. Mbl co3gaaum Tmn Attributed, KOTOpbIN MOXeET
MCMNO/Ib30BaTbCA AN HageneHns 06bekToB aTpubyTamMm NOCPEACTBOM 3aKpernjeHns 3a HUMK
o6bekTOoB Attr.
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OpHako B Java noaaepXuBaeTcs TONbKO 04uMHOYHoEe HacseqosaHme (single inheritance) npum
peanun3aumm — 3T0 03HAYaET, YTO HOBbIN K/1AaCC MOXET SABNATbCS HEMOCPEACTBEHHbIM
pacwumpeHneM BCero ogHoro knacca. Ecnm Bbl co3naeTte knacc Attributed, oT KOTOporo
MOpOXAAKTCS APYrue Kiacchl, To BaM iMbo npuaeTcs 3aknaabiBath Attributed B OCHOBY BCel
nepapxuu, nMbo NporpaMmMuUCTbl OKaXyTCs nepes BbIGOPOM: pacumpaTb M UM knacc Attributed
WU Kakon-HMbyAb ApYro NonesHbii Knacc.

Kaxxabili pa3, Korga Bbl co34aeTe nosie3Hoe CpeacTBo Bpoae Attributed, Bo3HMKaeT xenaHve
BKJIIOUNTb €ro B KOpHeBow knacc Object. Ecniv 6b1 3TO pa3speluanock, To knacc Object Bckope
pa3poccs 6bl HAaCToONbKO, YTO paboTaTe C HUM CTano 6bl HEBO3MOXHO.

B Java gonyckaeTcs MHOXeCTBEHHOEe Hac/neAoBaHue MHTepdencoB, Tak YTO BMECTO TOro, YTobbl
BKJ1HOYaTb BO3MOXHOCTU Knacca Attributed B Object, Mbl opopMnM ero B Buae nHTepderica.
Hanpumep, utobbl HagennTb atpnbyTammn Haw Knacc HebecHbIX Tef, MOXHO 06bSABUTbL ero
cnegywowmum obpasom:

cl ass Attri but edBody extends Body
i npl ements Attributed
PasymMmeeTcsd, IJid 3TOTO HaMm IoHamoburca muHrepdeiic Attri but ed:
interface Attributed {
voi d add(Attr newAttr);
Attr find(String attrNane);
Attr remove(String attrNane);
java.util.Enuneration attrs();

}

B naHHOM mHTepderice 06baBNAIOTCA YeTblpe MeToAa. NepBbii U3 HUX Aob6aBnseT HOBbIN
aTpnbyT B 06bekT Attributed; BTOpoi NpoBepsieT, BKAOYaNcs Am paHee B 06bekT atpubyT C
YKa3aHHbIM UMEHEM; TPETUI yaanseT atpubyT n3 obbekTa; YeTBepTbi BO3BpaLLaeT ClUCOK
aTpnbyToB, 3aKpenaeHHbIX 3a 06beKTOM. B nocnegHeM M3 HUX MCNONb3YyeTCs MHTepdenc
Enumeration, onpeaeneHHbI AN KNAacCOB-KOIeKUnid Java. java.util.enumeration nogpobHo
paccmaTpuBaeTcs B rfiase 12.

Bce meToabl, BXOASLWME B MHTEPdENC, HEABHO 06bABNAIOTCA abCTpakTHbIMUK; Tak Kak
nHTEpdEC He MOXeT coaepXXaTb COBCTBEHHONM peanunsaunmn o6bsBEHHbIX B HEM METOA0B.
MosToMy HET Heo6X0AMMOCTN 06BABIATL UX C K/HOYEBbLIM CI0BOM abstract. Kaxablii knacc,
peanusyrwmni nHTepdenc, 4O/MKEH peanm30oBaTh BCE €ro METOAbI; €C/TN Xe B Kiacce
peannsyeTcs TOIbKO HEKOTOpas YacTb METOAO0B MHTepdelica, Takon knacc (B oba3aTenbHOM
nopsake) obbsasnseTcs abstract.

MeToabl nHTepdenca Bceraa aBASOTCA OTKPbITbIMU. OHU HE MOryT 6bITb CTaTUYECKUMU,
MOCKOJIbKY CTaTUYeCKMe METOAbl BCeraa OTHOCATCA K KOHKPETHOMY K/lacCy W HUKOrAaa He
6biBaloT abCTpakTHbIMK, @ NHTEPdENC MOXET BKIKOYATb TO/IbKO abCTpakKTHbie METOAb.

C pgpyroi CTopoHbl, Nonsa nHTepdenca Bceraa 06basnsatoTcs static u final. OHn NpeacrasnsoT
cob0W KOHCTaHTbl, UCNONb3yeMble NMpU Bbl30BE METOAOB. Hanpumep, nHtepdeinc, B KOHTpaKTe
KOTOPOro NpeaycMOTPEHO HECKOJIbKO YPOBHEN TOYHOCTU, MOXET BbIrMSAETb C/IeAYHOLWNM
obpasom:

interface Verbose {
int SILENT
i nt TERSE
i nt NORVAL
i nt VERBCSE =

I
whEo

voi d setVerbosity(int |evel);
int getVerbosity();
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KoHcTaHTbl SILENT, TERSE, NORMAL 1 VERBOSE nepegatotca metony set Verbosity; Takum
06pazoM MOXHO MPUCBONTb UMEHa MOCTOSAHHbIM BEIMYMHAM, UMEIOLUM KOHKPETHOE 3HaUYeHMe.
OHM foMKHbI 6bITb KOHCTAaHTaMM, a BCe NonsA uHtepderica HessBHO 06baBAsATCA static u final.

4.2. OAMHOYHOE U MHOXXeCTBeHHoe
HacfiegoBaHue

B A3blke Java HOBbI KNlacC MOXET pacluMpsATb BCEro OAMH CynepKacc — Takas MOAeSlb HOCUT
Ha3BaHWe 04MHOYHOIo Hacre40BaHus. PacluMpeHme Knacca o3HavaeT, YTo HOBbI Knacc
HacneayeT oT CBOEro cyrnepkacca He TONIbKO KOHTPAaKT, HO U peanusaumio. B HekoTopbIx
06BEKTHO-OPUEHTUPOBAHHBIX SA3blIKaxX UCMONb3YEeTCS MHOXECTBEHHOE Hac/eAoBaHue, Npu
KOTOPOM HOBBIW K/1acC MOXET UMETb ABa M 6onee CynepKiaccoB.

MHOXeCTBEHHOe Hac/lejoBaHWe OKa3bIBAETCS MOME3HbIM B TEX Cly4asix, koraa Tpebyetcs
HaZennTb KNacc HOBbIMW BO3MOXHOCTAMMU U NMPKU 3TOM COXPaHUTL 60bLUYI0 YacTb (Mnn Bce)
CTapbIx CBOWCTB. OAHAKO NpU HaIMuMM HECKONTbKUX CYyMepKIacCoB BO3HUKAIOT Npobremsl,
CBsI3@HHblE C ABOMCTBEHHbIM HaceloBaHMEM. HanpuMep, pacCMOTPUM Criey LY nepapxXuio

¥ N\
X i

\ /

\\ /
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Z

O6bIYHO Takas CUTyaLusl Ha3blBaeTCs “poOMBOBUAHBIM HAC/IEA0BAHMEM”, U B HEN HET HUYErO
naoxoro — nogo6Hasl CTpyKTypa BCTpeYaeTcsl AOBO/IbHO YacTo. MpobneMa 3akoyaeTcs B
HacrneaoBaHWM peanu3aumn. Ecnu knacc W cogepXuT OTKpbIToe nose goggin U y Bac MMeeTcsl
CCblIKa Ha 06bEKT TUna Z ¢ uMeHeM zref, To yemy 6yzeT COOTBETCTBOBaTL CChlika zref.goggin?
ByaeT nn oHa npeacTaBnATb co60i KONUIO goggin 13 kracca X, unm us knacca Y, unm xe X n'Y
6yayT MCMONb30BaTh OAHY KOMWKO goggin, NMOCKOJIbKY B AEACTBUTENbHOCTU W BXOAUT B Z BCEMO
OAWH pas, XO0Tsl Z OAHOBPEMEHHO siBAsieTcs U X, n Y?

Y1061 N36€XaTh N0A06HbBIX Npobnem, B Java ncnonb3dyetcsd 06beKTHO-OPUEHTUPOBAHHas
MoAesnb C OAMHOYHbIM HaclledOBaHMEM.

OavHOYHOE HacnegoBaHWe CrocobCTBYET NPaBUIbHOMY NMPOEKTUPOBaHMIO. MNpobnembl
MHOXXECTBEHHOI0 HacneA0BaHWS BO3HUKAKT U3 pacClUMPEHUS K1aCcCoB MpU UX peanunsaumu.
MoaTomy Java npenocTaBnsieT BO3MOXHOCTb Hacnen0BaHMs KOHTpakTa 6€3 CBA3aHHOM C HUM
peanusaumu. ina 3Toro BMecto Tuna class ncnonb3yetcs Tvn interface.

Takum obpa3zom, MHTepdENCHl BXOASAT B MePaPXMUI0 KNIACCOB M HAAENSAT Java BO3MOXHOCTAMMU
MHOXXE€CTBEHHOIO Hacnea0BaHus.

Knaccel, paclumpsieMble AaHHbIM K/1aCCOM, U peann3oBaHHble UM UHTePdENCbl COBMECTHO
Ha3bIBAKOTCS €ro CyrneptmnnamMu; C TOUKU 3peHUS CynepTUNnoB, HOBbIM KlacC SABSETCA
noaTMnoM. B nMoHATUE “NMOSIHOrO TMMNa” HOBOrO Kjlacca BXOAAT BCE €ro CynepTunbl, MO3TOMY
CCblIKa Ha 06BbEKT Klacca MOXET MUCMOJ1b30BaThbCA MOMMOPGHHO — TO eCTb BCIOAY, MAe AO/KHA
HaxoAMTbCS CCblKa Ha 06bekT Nboro ns cyneptmnos (knacca nnu nHtepdenca).
Onpenenenns MHTep@ErNCcoB CO34at0T UMEHa TUMOB, NOAOOHO TOMY Kak 3TO MPOUCXOAUT C
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MMEHaMM KJ1acCOB; Bbl MOXETE MCMOMb30BaTb UMSA UHTEpdelica B Ka4eCTBE UMEHW NMEPEMEHHOMN
M NpUCBOUTbL el Nobon 06BEKT, peann3yLnin AaHHbI UHTEpdENiC.

4.3. PacuumpeHune nHrepdencos

NHTepdenchbl Takke MOryT paclUMpaTbCsA C MOMOLLBIO KHOYeBOro cnosa extended. B otimvume ot
KN1acCoB, AOMYyCKaeTCs paclumMpeHne nHTepdencom cpasy HeCKONbKNX APYrMX UHTepdEenCoB:

interface Shimer extends Fl oorWax, Dessert Topping {
doubl e amazi ngPrice();
}

Tun Shimmer pacwmpseT FloorWax n DessertTopping; 3TO 3HauuT, YTO BCE METOAbI U
KOHCTaHTbI, onpeaeneHHbie B FloorWax un DessertTopping, SBASIOTCA COCTaBHOM YacTbiO €ro
KOHTpaKTa, U K HUM elle aobaenseTcsa meTon amazingPrice.

Ecnn Bbl XoTUTE, 4TO6BI BaLl K/1lacC peann3oBbiBan MHTeEPdENC 1 Npu 3TOM pacLUMpsI APYrOn
Knacc, TO BaM HE06X0AMMO MPUMEHUTb MHOXECTBEHHOE HacnenoBaHue. [lpyrumum cnoBamm, y
BacC NOSIBNSETCH Kacc, 06beKTbl KOTOPOro MOryT MCMOJIb30BaTbCA TaM, rae AOMNyCKarTCs TUMbI
cynepknacca v cynepuHtepderica. [laBainte paccMOTpuM crneayoulee obbsaBneHune:

interface W{ }

interface X extends W{ }

class Y inplements W{ }

class Z extends Y inplements X { }

CuTyauus oT4acTu HarMnoMMHAET 3HAaKoMoOe HaM “poMbOBUAHOE HacnenoBaHWE”, HO Ha 3TOT pas3
HET HMKaKMX COMHEHM MO NOBOAY TOro, Kakue nons, X uan Y, AO/MKHbl MCNONb30BaThCs; Yy X
HET HMKaKMX Mosfein, NOCKOJIbKY 3TO MHTepdenc, Tak YTO ocTaeTcs Tonbko Y. Anarpamma
HacnenoBaHusa ByAeT BbIMMSAAeTb CrieayowmM o6 pa3om:
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W, X n'Y mornu 6bl 6bITb MHTEpdericamMn, a Z — knaccoMm. BoT kak 6bl 3T0 BbIra4eNo:

interface W{ }

interface X extends W{ }
interface Y extends W{ }
class Z inplements X, Y { }

Z OKa3bIBaeTCd €ANHCTBEHHbIM K/1aCCOM, BXOAALMUM B AAHHYIO UEPAPXUIO.

Y nHTepdelicos, B OT/IMYME OT KNACCOB, HET €ANHOI0 KOPHEBOIO MHTepderica (aHanorMyHoro
knaccy Object), nexawero B OCHOBE BCel nepapxmm. HecMoTps Ha 3TO, Bbl MOXETE NepeaaTtb
BblpaxeHue ftoboro u3 MHTepdencHbIX TMNOB MeToAy, Nony4yatrwemy napameTp Tuna Object,
MOTOMY 4YTO 06bEKT 4O/MKEH NPUHaANexaTb K KaKOMY-TO K/1acCy, a BCe KacChl ABASOTCH
noaknaccamm Object. CkaxeMm, AN NpMBEeAEHHOrO Bbille NpuMepa A0NyCcKaeTcs cneaytollee
npuceavBaHWe nepeMeHHon obj:
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protected void tw ddl e(WwRef) {
bj ect obj = wRef;
11

4.3.1. KOH(PNUKTbI UMEH

[Ba nocnegHnx npvMmepa Harnsg4HoO AEMOHCTPUPYIOT, YTO K/lacc Unu nHtepdenc moxeT 6biTb
noaTunom 6onee yem ogHOro MHTepderica. BosHnkaeT BONpPOC: 4TO NPOM3OMNAET, €C/IN B
poAMTENBLCKMX MHTEPdEencax NpucyTCTBYOT METOAbI C OANHAKOBbIMU MMeHaMun? Ecnu
nHTepdericel X n Y cogepxxaTt O4AHOMMEHHblE MeTOAbl C Pa3HbIM KOMYECTBOM UM TUMOM
rnapaMeTpoB, TO OTBET MNPOCT: MHTepdenc Z byaeT coaepxaTb ABa NMeperpyXeHHbIX MeToaa C
OAVHAKOBbIMW MMEHaMW, HO pa3HbIMU CUTHaTypamu. Ecnm xe curHatypbl B TOYHOCTU
COBMafatoT, TO OTBET TaKXe MpOCT: Z MOXeT COAEPXaTb /IMWb OANH METOZA C AaHHOM
curHatypon. Ecnm metoabl OT/IMYaKTCSA NULb TUMOM BO3BPALLAEMOro 3HaYeHUS, Bbl HE MOXeTe
peanun3soBaTb 06a nHTepdeinca.

Ecnn gBa MeTo4a OT/IMYAOTCS TOJSIbKO TUMNOM BO36y>K,EI,aeMbIX VICKHIOHGHVIVI, MeToA Ballero
Kknacca 06s3aH CooTBETCTBOBaTb 060MM 06BABNEHUSAM C OAUHAKOBbIMU CUIHATypaMu
(KONMYeCcTBOM M TUMOM NMapaMeTpoB), HO MOXeT BO36yxAaTe CBOM MUCKIOUeHnsA. OgHako
MeTOoAbl B Mpeaenax KiacCa He AO/DKHbl OT/INYAaTbCA TOJ/IbKO COCTaBOM 3036y>|<,u,aeMb|x
VICKﬂK)HGHVIVI; cnegoBaTesnibHO, A0/HKHA NPUCYTCTBOBATh BCEro ogHa peannsauuda,
yaosneTsopsowas obonm cesskam throws. MNosSICHUM cka3aHHOE Ha NpuMepe:

interface X {
voi d setup() throws SonmeExepti on;
}

interface Y {
voi d setup();
}

class Z inplements X, Y {
public void setup() {
I
}

}

B sTOM cnyyae knacc Z MOXeT COAepXaTb eAVHYI0 peanun3aumnio, KoTopas COOTBETCTBYET
X.setup 1 Y.setup. MeToa MoXeT BO36y>XAaTb MEHbLLE UCKJIIOYEHUN, YeM 06BbSABNEHO B €ro
cynepknacce, No3TOMy Npu 06bsABNeHUN Z.setup Heobsi3aTenbHO yKa3biBaTb, YTO B MeTOAe
BO36yXXAaeTcs UckoYeHre Tuna Some Exception. X.setup TObKO pa3peLlaeT UCMonb30BaTh
[aHHOe uCKItoYeHne. PasymeeTcs, BCe 3TO MMEET CMbIC/ IWLb B TOM C/ly4yae, eCin ogHa
peanusaums MOXeT yAOBNeTBOPUTb KOHTPakTaM o60Mx MeToaoB, — €C/v ABa MeToAa
noapasyMeBaroT HEYTO pa3Hoe, TO BaM, MO BCEM BUAMMOCTU, HE yAAaCTCA HanucaTb eAuHYIO
peanu3aumio Ans Hux.

Ecnuv cnmcku MCKIOYEHMA pacxoaaTcsa HacTo/IbKO, YTO BaM He yaaeTcs 06bsBUTb MeTOAbl Tak,
4YTO6bl OHN YAOBNETBOPS/IM CUFHATYpaM 060MX MHTEPdENCOB, TO Bbl HE CMOXETE HU pacLUMpUTb
3TN MHTepdENCbl, HN MOCTPOUTb peann3yrLWmMi X Knacc.

C koHcTaHTamu nHTepdencos Aeno obctomT npole. Ecnm B ABYyX MHTepdercax umerTcs
KOHCTaHTbl C OAMHAKOBbLIMW MMEHaMu, TO Bbl BCErga cMoxeTe 06beaAMHUTb UX B AepeBe
HacnenoBaHUs, eciiv BOCMosib3yeTech YTOYHEHHbIMK (qualified) nMeHaMn KOHCTaHT. MycTb
nHTepdelicel PokerDeck n TarotDeck BKIOYAOT KOHCTaHTbl DECK_SIZE ¢ pasnnyHbiMu
3HauyeHMsaAMK, a nHtepdenc nnm knacc MultiDeck MoxeT peanm3oBaTb 06a 3TUX nHTepdeinca.
OaHako BHYTpu Multi Deck 1 ero NnoATUMNOB Bbl A0/KHbI NO/Ib30BaTbCA YTOYHEHHbIMU UMEHAMMU
Poker Deck.DECK_SIZE n TarotDeck.DECK_SIZE, nockonbky npoctoe DECK_SIZE 6b1510 6bl
OBYCMbIC/TEHHbIM.
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4.4. Peannsauuna nHrepdeincos

NHTepdenc onnceiBaeT KOHTPAKT B abCTpakTHOM popMe, 0AHaKO OH NpeAcTaBisieT UHTepec
NULWb Nocne Toro, Kak 6yaer peann3oBaH B HEKOTOPOM KJiacce.

HekoTopble nHTEpdhENChI ABNAIOTCA YUCTO abCTPAKTHLIMU — Y HUX HET HUKAKOTO MOJIE3HOro
YHUBEPCANbHOIO BOMJIOWEHNS, U OHU AOJDKHbI 3aHOBO peaiM30BbiBaTbCA AN KaXA0ro HOBOro
Knacca. Tem He MeHee 6onblias YacTb MHTEP(HENCOB MOXET UMETb HECKOJIbKO MOSIE3HbIX
peanusaumin. B cnyyae Hawero nHtepdenca Attributed MOXXHO NpuayMaTb HECKOJIbKO
BO3MOXHbIX peanu3auunii, B KOTOPbIX NCMNOMb3YKTCS pa3/IMyHbIe CTPaTErMmn A8 XpaHeHus
Habopa aTpubyToB.

OpHa cTtpaTerusa MOXeT 6bITb MPOCTOM M 6bICTpoAeNnCTBYOLWEN (ecnu Habop coaepXuT Manoe
KONmMyecTBo aTpnbyToB); APYryt0 MOXHO ONTUMU3MPOBaTb Ana paboTel ¢ Habopamu peako
n3MeHseMbIX aTpmbyToB; HaAKOHEL, TPETbS MOXET NpeAHasHavyaTbCsa 4715 YacTO MEHSLWMNXCS
aTpnbyToB. Ecnm 6b1 cylwecTBoBas NnakeT C BO3MOXHbBIMU peanu3aunsaMmn nHitepdenca
Attributed, TO Knacc, peanuyowmn 3ToT nHTepdenc, Mor 66l BOCNONb30BaTbCA O4HON U3 HUX
WU XXe NpeaocTaBUTb CBOW COBCTBEHHbIN BapuaHT.

B kauecTBe NpuMepa pacCMOTPUM NPOCTY peanusaumio Attributed, B KOTOpoM ncnonb3yeTtcs
BCMoOMoraTenbHbI knacc java.util.Hashtable. Mo3gHee 310 6yaeT MCNonb30BaHO, YTOObI
peanu3oBaTb MHTepdelic Attributed ans KoHKpeTHOro Habopa o6beKTOB, HaAenseMbix
aTpnbyTtamu. Npexae Bcero, knacc Attributedlmpl BbIrnsanT cneayrowmm o6 pas3om:

inmport java.util.*;

class Attributedl npl inplenents Attributed

{
protected Hashtabl e attrTabl e = new Hashtabl e();
public void add(Attr newAttr) {
attrTabl e. put (newAttr. nemeC (), newAttr);
}
public Attr find(String nane) {
return (Attr)attrTabl e. get(nane);
}
public Attr renove(String nane) {
return (Attr)attrTabl e.renmove(nane);
}
public Enuneration attrs() {
return attrTable. el ements();
}
}

B peanusaumn metogoB AttributedIimpl ncrnonssyetcsa knacc Hashtable.

Mpu nHMumnanusaumm attrTable co3gaetcsa o6bekT Hashtable, B KOTOpOM XpaHATCa aTpubyThl.
Bonbwas 4yacTtb paboTbl BbINOMHAETCA UMEHHO KnaccoM Hashtable. Knacc HashTable
ncnonb3dyeT MeTo4 hashCode gaHHOro obbekTa ANa xewmpoBaHmsa. HaMm He NpuxoanTcsa NucaTtb
CBOM MeTOA, XeLMPOBaHNS, MOCKOSbKY String yXe COAEePXWUT MOAXOAALLY peannsaumto
hashCode.

Mpu gobaBneHnn HoBoro atpubyTa 06beKkT Attr coxpaHseTcs B Xew-tabnuue, npuyem nMs
aTpnbyTa MCNofb3yeTcsa B KayeCTBe K/Io4a XeWNpoBaHUS; 3aTeM MO MMeHU aTpmbyTa MOXHO
OCYLLEeCTBNSATb MOUCK U yaaneHue atpubyToB 13 xew-tabnumubl.
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MeTog attrs Bo3BpallaeT 3HavyeHMe Enumeration, B KOTOPOM nNpuBeAeHbl Bce aTpubyTol,
Bxoaswume B Habop. Enumeration sBnseTca abCcTpakTHbIM K/1acCoM, OnpeAeneHHbiM B java.util n
MCMNOJIb3yEMbIM KJlaccaMmn-Konekumamm tuna Hash table aong sBo3spalleHnsa cnuckos (CM.
pa3gen “UHTepdenc Enumeration™). Mbl Tak)xe BOCNOAb3yEMCSH 3TUM TUMOM, NMOCKOJIbKY OH
npefocTaBnseT CTaHAapTHOE CPeACTBO AS19 BO3BpALLEHUs CrUCKOoB B Java. ®akTu4ecku
MHTepdelic Attributed onpeaenseT TMN-KOIEKUMIO, MO3TOMY MPUMEHUM OObIYHBIN B TaKMUX
c/ly4asix MexaHu3M BO3BpaTa COAEPXKMMOro Ko/UeKLMN, a UMEHHO Kiiacc Enumeration.
Ncnonb3oBaHne Enumeration MMeeT paj NpevMyLLecTB: CTaHAAPTHbIE KJ1acChl-KOSUIEKLMN
BpoZe Hashtable, B KOTopbIX NpuMeHsaeTca Enumeration, No3BOASAIOT YNPOCTUTL peann3aumio
Attributed.

4.5. Acnonb3oBaHue peanusauum
nHTtepcdenca

YT106b1 MCONb30BaTh Kiacc (Ckaxem, AttributedImpl), peanusytowmnii HEKOTOPbIN MHTepdeNc,
Bbl MOXETe MPOCTO pacwmpuTb Knacc. B Tex cnyyasx, Korga Takon noaxon BO3MOXEH, OH
OKa3bIBAETCA CaMbIM MPOCTbIM, MOCKO/IbKY MPU HEM HACNeaytTCa BCE MeTOAbl BMECTe C UX
peanusauueri. OgHako, eCnn BaM NpMXoamMTCs NOAAEPXUBATb CPa3y HECKObKO MHTepdeNCcos
WU paclumMpsTb KaKOM-TO APYrOM Kacc, He UCKJTIYEHO, YTO NpuaeTCcsa NoCcTynNuTb nHave. Yauwe
BCEro NporpamMMuUCT Co34aeT 0O6beKT peanun3yoLLero Knacca v rnepeHarpassisieT B Hero Bce
BbI30Bbl METOA0B UHTEPdEliCa, BO3BPaLLas HY>XHble 3HAYEeHMUS.

BoT kak BbIrnaguT peanvsaumsa nHtepdelica Attributed, B koTopoli 06bekT Attributedimpl
Mcrnosb3yeTcsa Ana HageneHms aTpnbyTaMmn Hawero knacca HebecHbIx Ten:

import java.util.Enuneration;

cl ass Attri but edBody extends Body
i npl ements Attributed

{
Attributedlnpl attrinpl = new Atrributedl npl ();
AttributedBody() ({
super () ;
AttributedBody(String nane, Body orbits) {
super (nanme, orbhits);
}
/| Tepenanpasutrs Bce BHZOBH Attributed B obwexT attrlnpl
public void add(Attr newAttr)
attrlnpl.add(newAttr); }
public Attr find(String nane)
return attrlnpl.find(nane); }
public Attr renove(String nane)
return attrlnpl.renove(nanme); }
public Enuneration attrs()
{ return attrinpl.attrs(); }
}

O61bsBNEeHME, B COOTBETCTBMM C KOTOpbIM AttributedBody pacwmpsieT knacc Body v peanusyeTt
nHTepdelic Attributed, onpeaenset KoHTpakT Attributed Body. Peanusaums Bcex metonos Body
HacnenyeTcs OT caMoro kiacca Body. Peannsaumsa kaxaoro us Mmetonos Attributed
3aKJ1l0YaEeTCs B MepeHarnpasBieHnn Bbi30Ba B SKBMBANEHTHbIN MeToZ obbekTa Attributedimpl n
BO3BpaTe MoJIlyYeHHOro OT Hero 3HadeHunsa (ecnu oHo umMeeTtcs). OTcof4a cneayeT, UTo Bam
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NpUAETCS BKJIIOYUTL B Knacc rnose tuna AttributedImpl, ucrnonb3yemoe npu nepeHanpasieHnn
BbI30BOB, U MHULMANMU3MPOBATb €ro CCbISIKON Ha 06bekT AttributedImpl.

MepeHanpaBneHne pabotaeT 6€3 0Cco6biX XNUTPOCTEN U TpebyEeT CyLLEeCTBEHHO MEHbLUMX YCUTUMA,
yeM peanusaums Attributed “c Hyna”. Kpome Toro, ecnu B 6yayuiem nossutcs 6onee ygauHas
peanusaums Attributed, Bbl cMOXeTe 6bICTPO NepenTn Ha Hee.

4.6. na yero NpUMMEHSATCA UHTepdencobl
Mexay MHTepdeicaMmm 1 abCTpakTHbIMU KllacCaMu CyLLECTBYET ABa BaXKHbIX OT/INYUS:

NHTepdeinchbl NpeaocTaBsioT HEKOTOPYH Pa3HOBUAHOCTb MHOXECTBEHHOMO
HacneAoBaHWs, NOCKO/bKY K/1acC MOXET peasin3oBaTb HECKObKO HTepdericoB. C
[APYroi CTOPOHbI, KJTacC pacluMpsieT BCEro OAMH KNacc, a He ABa unu 6onee, Aaxe ecnu
BCE OHUW COCTOSAT TOJIbKO U3 abCTPaKTHbIX METOZOB.

ABCTPaKTHbIN KAcC MOXET COAEPXaTb YaCTUUHYIO peannsaunio, 3alniieHHble
KOMMOHEHTbI, CTaTUyeckmne MeToabl U T. 4., Tor4a Kak nHTepdeic orpaHnMymMBaeTcs
OTKPbITbIMX MeTOoAaMU, A1 KOTOPbIX HE 3aaeTcsl peanvsaums, U KOHCTaHTaMu.

3K oTAnums o6bIYHO onpeaensoT BbI6Op CpeacTBa, KOTOPOE AO/MKHO NPUMEHATBCS AN
KOHKpeTHOro cfnyyas. Ecnv BaMm Heob6xoAMMOo BOCMO/1b30BaTbCA MHOXECTBEHHbIM
HacnefoBaHWEM, NpUMeHAITCa nHTepdencol. OgHako npu paboTte ¢ abCTpakTHbIM KNaccoM
BMeCTO NepeHanpasieHns MeTOA0B MOXHO YaCTUYHO U/IM NMOMHOCTLIO 3a4aTb UX peann3auumio,
yTobbl 06NEerunTb HacegoBaHue. NepeHanpaBneHne — AOBOJIbHO CKyYHas npoueaypa, K ToMy
e ypeBaTas owmbkamu, Tak YTO BaM CTOUT JIMWIHUI pa3 NodyMaTb, Npexae Yem OTKasblBaTbCs
OT abCTpakTHbIX METOA0B.

Tem He MeHee o601 CKONbKO-HNOYAb BaXHbIN Kiacc (abCTpakTHbIA UK HET),
npeaHa3HaYeHHbIM AN pacluMpeHuns, AO/DKeH NpeacTaBnaTe cobon peanmsaumio nHTepderica.
XoTs ansa 37oro notpebyercs HEMHOIO AOMOMHUTENbHBIX YCUNKM, Nepej BaMn OTKPbIBAETCS
Le/blil CNeKTP HOBbIX BO3MOXHOCTEN, HEAOCTYMHbIX B APYyrux ciyyasax. Hanpumep, ecnun 6bl Mbl
nMpocTo co3ganu knacc Attributed BmecTo nHtepdeinca Attributed, peann3oBaHHOIo B
crneumnanbHoOM kacce AttributedImpl, To Torga Ha ero ocHose cTasno 6bl HEBO3MOXHO MOCTPOUTL
Apyrve nonesHble Knaccbl TMna AttributedBody — Beab paclumpaTb MOXHO BCEro OAMH Kiacc.
Mockonbky Attributed saBnseTcs nHTepdencom, y NnporpaMMUCTOB NOSBASETCS BbIOOp: OHM
MoryT imbo HenocpeACTBEHHO pacwunputb Attributed Impl n nsbexartb nepeHanpasneHus, nmbo,
€C/IM pacluMpeHne HEBO3MOXHO, NO KpalHeln Mepe BOCMNO/b30BaTbCs NepeHanpasieHnem ans
peanusauun nHtepderica. Ecnn obwasa peannsaums oKaxeTcss HEBEPHON, OHM HaMULIYT CBOO
cobCcTBEHHYI0. Bbl gaxe MoxeTe NpefoCTaBUTb HECKO/IbKO peann3aunmin nHtepdenca ans
pa3HblX KaTeropuii nonb3osaTtenen. He3aBMCMMO OT TOro, KaKyto CTpaTernto peanmsauum
BblbepeT NporpaMMmncCT, co3gaBaembie 06bekThl 6yayT Attributed.

YnpaxHeHue 4.1

MepenuwmnTe CBOE pelleHne ynpaxHeHus 3.7 C UCMONb30BaHUEM UHTepdeiica, ecnm Bbl He
caenanu 3Toro paHee.

YnpaxHeHue 4.2

MepenuwmnTe CBOE pelleHne yrnpaxHeHus 3.12 C UCMOoNb30BaHUEM MHTepdelica, ecnmn Bbl He
caenanu 3Toro paHee.

YnpaxHeHue 4.3

[omxeH nu knacc LinkedList 13 npeablayLlmnx ynpaxXHeHu npeacrasnsate cobom nHtepgenc?
Mpexae yem oTBeYaTb Ha 3TOT BOMPOC, NEepennLUINTE ero C UCMOJIb30BAaHMEM peanusytoLwero
Knacca.

YnpaxHeHue 4.4
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CrnpoeKTnpyinTe nepapxmio Ki1accoB-KOIEKUMN C MPUMEHEHNEM OLHUX MHTEP(hENCOB.
YnpaxHeHue 4.5

MNMoaymariTe Hag TeM, Kak fydlle npeactaBuTb cieayrowme Tvnbl (B BUAe MHTepgenicos,
abcTpakTHbIX nnun 0bblvHbIX Knaccos): 1) TreeNode — ans npeacraeneHns ysnos N-apHOro
nepesa; 2) TreeWalker — ans nepebopa y310B aepeBa B NopsaKe, onpeaesisieMom
nosnb3oBaTtenem (Hanpumep, nepebop B rnybuHy wnm B WnpuHy); 3) Drawable — ans
rnpeacTaBneHnsa 06BbEKTOB, KOTOpPble MOTYT 6bITb HapUCOBaHbl B rpadunyeckon cucrteme; 4)
Application — gna nporpamMmM, KOTOpble MOMyT 3anycKkaTbCs C rpaduyeckon pabouen
rnosepxHocTn (desktop).

YnpaxHeHue 4.6

Kak Hago U3MeHUTb YC/IOBUSA B YMNPaKHEHUU 4.5, 4TO6bl BalUM OTBETbI TOXE U3MEHUUCH?

naBsa 5
JIEKCEMbI, ONEPATOPLI U
BbIPAXEHNA

B 3TOM HET HMYero oCo6eHHOIro.

Bce, ut0 OT Bac tpebyercsi, —

3TO Ha)>knMartb HY>XHble K/ilaBULLUN B Hy)KHbIﬁ MOMEHT,
a MHCTPYMEHT 6yAeT nrpatb caM.

MoraHH CebacTtbsH Bax

B 3Toil rnaBe paccMaTpuBaOTCSi OCHOBHbIE “CTpOUTENbHbIE 610K Java —TuUMbl, onepaTopbl U
BblpakeHUs. Mbl yXke BUAENM LOBO/IbHO MHOIO Java-nporpamMM 1 no3HakoOMUINUCh C UX
KOMMOHEHTaMu. B 3Toll rnaBe NpMBOAMTCS AeTanbHOE OnucaHne 6a30BbIX 3/1EMEHTOB.

5.1. Habop cuMmBONOB

BO/IbLUMHCTBY NMPOrpaMMmUCTOB NPUXOAMNIOCH UMETb Aef10 C UCXOAHbIMU TEKCTaMWU MporpamMM, B
KOTOPbIX MCMOJIb30BasoCh OAHO M3 ABYX NMpeAcTaBfeHUA CMMBOMOB: koampoBka ASCII n ee
pasHoBnaHoOCTK (B TOM yucne Latin-1) n EBCDIC. O6a atnx Habopa coaepXaT CUMBOSbI,
MCNOJIb3yEMbIE B @HIIMACKOM U HEKOTOPbIX APYIUX 3anafHO-eBPOMNENCKUX s3blKax.

B oTAnume oT HMX, Nporpammbl Ha s3blke Java HanmcaHbl B Unicode — 16-pa3psaHoM Habope
cMMBONOB. lNepBble 256 cumBonoB Unicode npeactasnsatoT coboin Habop Latin-1, a ocCHOBHas
YyacTb NepBbiX 128 cMMBOIOB Latin-1 cooTBeTCTBYET 7-pa3psaaHoMy Habopy cumeonoB ASCIIL. B
HacTosiLee BPeEMS OKPYXEHMe Java MOXET unTaTb CTaHAapTHble dalinbl B kognposke ASCII
nnu Latin-1, HemeaneHHo npeobpasys nx B Unicode. /B Java ncnonb3syetcsa Unicode 1.1.5 ¢
ncnpasneHHbiMU owmnbkamn. CnpaBoyHas nHpopMaums NnpueBeaeHa B pasgene
"Bubnnorpagpusa’/

B HacToslLee BpeMs N1Lb HEMHOIMME TEKCTOBblE peAakTopbl CMOCO6HbI paboTaTb C CMMBONAMMU
Unicode, No3TOMYy Java pacno3HaeT escape-nocneaosaTtesibHocTM Buaa \udddd, KOoTopbIMK
KoAMpylTCca cMMBONbl Unicode; kaxxaoMy d COOTBETCTBYET WecTHaguaTepnyHasa umdpa (ASCII-
cuMBOnbl 0-9, a Takke a—f nnn A—F aAns npeacTaB/eHns AECATUYHbIX 3HayeHu 10—15). Takue
nocrnefoBaTeNlbHOCTM AOMYCKalTCs B /II060OM MecTe NporpaMMbl — He TOMIbKO B CMMBOAX U
CTPOKOBbIX KOHCTaHTax, HO Takxe 1 B naeHTudukatopax. B Hayane nocnegosatenbHOCTH
MOXET CTOATb HECKOJIbKO U; 3anucbiBaeTcs U Kak \uOb87, n kak \uuOb87.

cnegosaTefibHO, cMMBO /Micnonb3oBaHme “"MHOXECTBEHHbIX U™ MOXET MoKa3aTbCs CTPaHHOMN,
HO Ha TO ecTb Beckue npuuuHbl. Npn nepesoge Unicode-danna B dopmaTt ASCII, npuxoantcs
KoAMpoBaTb CMMBOSbLI Unicode, nexawue 3a npegenamu ASCIll-guana3soHa, B BUAE escape-



converted to PDF by BoJloc

rnocnenoBaTenbHOCTElN. Takum obpasom, npeacrasnsetcsa B suae \uOb87. MNpu
obpaTHOM nepesBoAe ocyLlecTBnseTcs obpaTHasa 3aMeHa; HO YTO NMPOU30OMAET, €C/IM UCXOAHbiN
TekCT B cogepxan \uOb87? B aTtom cniyyae npu obpaTtHoOm Koanposke Unicode BMecTo
CMMBO/IA 3aMeHe UCXOAHbIN TEKCT U3MEHUTCS (CMHTAaKCMYECKMN aHanm3aTop He 3aMeTuT
HUKAKNX U3MEHEHUN - HO He ynTaTenb nporpammbl!) Bbixoa 3aknyaeTcst B TOM, YTO6bI Npu
npsMOM MepeBo/ie BCTaB/IATb AOMONIHUTESNbHbIE U B YXXe cylecTsytowme \udddd, a npu
obpaTHOM - ybupaTb UX, U, €CIN U HE OCTaHETCS, 3aMeHsATb escape-nocieoBaTelbHOCTb
3KBMBANEHTHbIM cMMBOOM Unicode./

5.2. KoMMeHTapum

KoMMeHTapuu B Java 6bIBatoT Tpex BUAOB:

/| xoMMeHTapmit - UTHOPMPYOTCA CUMBOJE OT // IO KOHLA CTPOKM
/* xommenrapumr */ - UTHOPMPYKTCA CHMMBOJIEI Mexny [ * u cuenmywoumm */
BKJIOYAA

3aBepmanme cuMBOJBl cTpok \r, \n m \r\n.

[ ** wommenrapuit */ - UTHOPUPYOTCH CUMBOJIEI Mexmy [ ** u crmemyommm */
BKJIOYAS

MepeuncseHHEe BHIIE 3aBEeplanie CHMBOJIEL
JoKyMeHTHpyIK e

KOMMEHTAaPMM OOJDKHEL PACIIOJIaraTbCs
HEeNOCPenCTBEHHO I10CIe

OOBABJIEHMSA KJlacCa, 4JleHa KJjacca WK
KOHCTPYKTOpPa, OHU

BKJIIOUAITCA B aBTOMATUUECKM I'€HEePUPYyEMYIO
IOOKYMEHTAaLMIO.

Koraa Mbl roBOpUM “CMMBOJIBI”, TO UMeeM B BuAe /110bbie cnmBonbl Unicode. KommeHTapum B
Java MOryT BKJ/Il0UYaTb NMPOU3BOJIbHbIE CMMBOJIbI Unicode: “MHb-aHb” (\u262f), BocknnuaHue
(\u203d) nnun “cHerosuka” (\u2603).

B Java He pa3peLuatoTcs B/IOXEHHble KOMMeHTapuu. NpuBeaeHHbIN HKe TeKCT (Kak bl
cobnasHUTENbHO OH HU BbIMA4eN) KOMNUIMPOBaTbCs He byaeT:

/* BakoMMeHTMpyeM »O JIy4YllMX BPEMEH, I[OKa He pealM30BaHO

| * Cpmemars uTo- HMOYIObL sTakoe */
uni ver se. neat St uff ();

*/

MNepBas KOMbMHaUUA CUMBOMOB /* HAaYMHAET KOMMeHTapuin; 6nuxanwas napHasa >/
3aKaH4YMBaET ero, 0CTaBNsAs BeCb NOCNEAYIOWMN KOA4 CUHTAaKCMYECKOMY aHanmn3aTopy, KOTOpbI
coobuaeT 06 OCTaBLUMXCA CMMBOJAx */ Kak O CMHTaKCu4yeckom owubke. Jlyywmn cnocob
BpeMeHHO ybpaTb parMeHT u3 nporpammbl — nMbo NoMecTUTb // B HaYane Kaxaow CTPOKM,
nmnbo BCTaBUTb KOHCTpYyKumio if (false):

if (false) {
/| BeizBaTh MeTOm, XKOTHma OH BymeT paBoTaThb
dwi n() ;

}

PasymeeTcs, gaHHbIM DparMeHT npeanonaraeT, 4To MeTo dwim onpeaeneH rae-To B ApyroM
MecTe NporpaMmbl.
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5.3. JlekceMbl

Jlekcemamu (tokens) A3blka Ha3bIBAKOTCSA “CNoBa”, U3 KOTOPbIX COCTOUT NporpaMma.
CUHTaKCMYeCcKnii aHanm3aTop pa3bmBaeT NCXOAHbIN TEKCT Ha OTAE/bHbIE NIEKCEMbI U MbITAETCS
MOHSATb, N3 KaKMX OrnepaTopoB, NAEHTU(PUKATOPOB M T. 4. COCTOMT nporpamma. B a3bike Java
cnmBonbl-pasgenutenn (npobensl, Tabynaums, nepeBos CTPOKM M BO3BpaT Kypcopa)
MPUMEHSIOTCSA UCKKYUTENBHO AN pasaefieHns IEKCEM NN COAEPXUMOTO CUMBOJIbHbIX MU
CTPOKOBbIX NUTEPANoB. Bbl MOXeTe B35Tb N06yH0 paboTatoLLlyo NporpaMMy n 3aMeHUTb
MpOn3BOJIbHOE KOMMYECTBO CUMBOJIOB-pa3aenuTesnen Mexay nekcemamm (To ecTb
pasgenuTenen, He BXOASLMX B CTPOKN U CMMBOJbI) Ha APYyroe KONMMYECTBO pa3sgenutenen (He
paBHOE HYJI0) — 3TO HMKAK HE NOBMMSET Ha paboTy NporpamMMbil.

PaspenuTtenn Heobxogumbl AN OTAENEHNS NeKceM APYr OT Apyra, KoTopble 6bl B MPOTUBHOM
cnydae npeacrtasnanam 6el cobor oaHo uenoe. Hanpumep, B onepartope

return O;

Henb3s y6paTb npoben Mexay return n 0, MOCKOJSIbKY 3TO NMPUBEAET K MOSIB/IEHUIO
HernpaBuJIbHOro ornepaTopa

returnO;

COCTOSALLEr0 BCEro U3 0AHOro naeHtTMdukaTopa return0. [JONonHUTENbHbIE pa3aenuTenm
obneryatT YTeHUe Ballei NporpaMMbl, HECMOTPS Ha TO YTO CMHTAKCUMYECKU aHann3aTop ux
urHopupyeT. O6paTuTe BHUMaHWE: KOMMEHTApWUM CUUTAKOTCS PasaenuTensaMu.

ANropuT™M AeneHus MporpaMMbl Ha JiekceMbl (DYHKLMOHUPYET MO NPUHLUMY “YeM 6osblue, TeM
Jlydlle”: OH OTBOAMT AJ1s1 C/ieAytoLLel IeKCeMbl Kak MOXHO 60/blie CMMBOJIOB, He 3a60TsCb O
TOM, YTO MpU 3TOM MOXET NPon3oi TN owmnbka. CnefoBaTenbHO, pa3 ++ OKasblBaeTcs AJIMHHEE,
YyeM +, BbIpaxxeHune

j = i+++++i; // HEBEPHO
HeBEpPHO MHTepNpeTupyeTcs Kak
j = i++ ++ +i; // HEBEPHO
BMECTO NMPaBUIbHOMO

j = i++ + ++i;

5.4. UpeHTUdpUkKaTopbl

UpeHTugunkaTtopsl Java, NCronb3yemble 4515 UMEHOBaHUS 06bSABAEHHbIX B MPOrpaMMe BeIMUnH
(NepeMeHHbIX U KOHCTaHT) U METOK, AO/IKHbl HauYMHaTbCa € 6yKBbl, CMMBOMA NOAYEPKNBAHUS
() vnn 3Haka gonnapa ($), 3a KOTopbIMK cneayoT 6yKBbl MM UMPPbI B MPON3BOSIbHOM
nopsiake. MHOrMM NporpaMMmMcTaM 3TO MOKAXKETCH 3HAKOMbIM, HO B CBA3W C TEM, YTO UCXOAHbIE
TeKCTbl Java-nporpamMm nuuyTca B Koagmposke Unicode, noHaTue “6yksa” nnm “umndpa”
OKa3bIBAETCS 3HaUMTENbHO 6onee WNpokuM, Yem B 60/bLUMHCTBE A3bIKOB NMPOrpaMMMUPOBaHUS.
“BykBbl” B Java MOryT npeacTaBnsTb CO60M CMMBOJIbI U3 apMSAHCKOro, KOPEMCcKoro,
rFPY3MHCKOro, MHANMNCKOro 1 npakTuyecku noboro andasmTa, KOTOPbIA MUCNONb3YETCH B HaLle
Bpems. CnegoBaTtesibHO, HapsaA4y € naeHTMdukaTopom kitty MOXXHO

L

g S LR T4
NMo/1b30BaThbCA VI,EI,EHTVICbVIKaTOpaMVI mawuka, Koulka, ¥
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1 ' 41-
LTSSl I
7] . /2T cnoBa 03Ha4aloT "KOoWKa"™ UM "KOTEeHOK"

Ha aHrIMCcKoM, cepbo-XOpBaTCKOM, PyCCKOM, papcu, TaMUIbCKOM N SMOHCKOM SA3blKaX
COOTBETCTBEHHO. ECn B APYrMX A3bIKaX OHU MMEKT MHOE 3HaYeHWe, Mbl UICKPEHHE HajeeMmcs,
YTO OHO He ABNASETCS OCKOPOUTE/NbHBLIM; B MPOTUBHOM C/lly4Yae MPUHOCUM CBOW U3BUHEHUS U
3aBepsieM, 4UTo ockopbreHne 6bi10 HeHaMepeHHbIM./ TepMuHbl “OykBa” 1 “undpa” B Unicode
TPaKTYOTCA AOBOJ/IbHO LUMPOKO, HO eCcnu Kakon-nnbo cnmeon cuntaetcs 6ykson nnu undpon B
HEKOM $3blKe, TO, MO BCEM BEPOSTHOCTU, OH UMEET aHaslorMyHbIi CMbICA U B Java. lNonHble
onpeaeneHns aTmx NoHATUI npuBoasTca B Tabnvuax “Undpbl Unicode” n “BykBbl U umdpbl
Unicode”.

Jtobble pacxoXxaeHWsi B CMMBOJIax, BXOASALWMX B COCTaB UAEHTUMUKATOPOB, AeNatoT ABa
naeHTMdUKaTopa pasnNYHbIMU. PErMcTp CMMBOJSIOB MMEET 3HAYeHUE:

A, a, a, A
W T. 4. ABNAKOTCA pasHbIMU MaeHTUdMKaTopamMm. CUMBOJIbI,
KOTOpbI€ BbIFAAST OAMHAKOBO UM MOYTU OAMHAKOBO, HETPYAHO CnyTaTe APYr C APYTOM.

LY

Hanpumep, natnHckas 3arnasHas n (N) v rpeyeckas 3arsiaBHas (N) BbirnapaT
rnpakTU4Yeckn oAMHAKOBO, O4HAKO UM COOTBETCTBYIOT pa3sHble cuMBonbl Unicode (\uOO4e n
\u039d cooTBETCTBEHHO). EANHCTBEHHAA BO3MOXHOCTb M36eXaTb OMOOK 3aKK04YaeTCsa B TOM,
yTO6 bl KaXAbIN MAeHTUdUKATOP 6bl1 HAaNMCaH TOIbKO Ha O4HOM fA3bike (U, CneaoBaTeNbHO,
BKJ1KOYaN CMMBOJIbl U3BECTHOIO Habopa), 4Tobbl MPOrpaMMUCT MOT MOHATb, YTO Bbl MMEETE B
Buay — E nnu E. /0gHa 3 atux 6yKB BXOAMT B KUpWIMLy, a gpyras - B ASCIIL. OtnnuuTe
OZHY OT APYrON, 1 Bbl NonyuuTte npus./

NoeHTndrKaTopbl B A3bike Java MOryT MMeTb NMPOU3BO/bHYH AJIVHY.

5.4.1. 3ape3epBMpOBaHHbIe C/I0Ba Java

KntoueBble cfioBa Java He MOTYT UCMO/Mb30BaTbCs B KAYecTBe MAeHTUbMKaTopoB. MpuBeaem
CMUCOK K/H0YEBbIX C/I0B Java (C/10Ba, MOMeYeHHble CUMBOJIOM *, 3ape3epBUpPOBaHbl, HO B
HacTosiLLee BpeMsi HE NMPUMEHSIIOTCS):

abstract doubl e i nt super

bool ean el se interface swi tch

br eak ext ends | ong synchr oni zed
byt e final native this

case finally new t hr ow
catch f1 oat package t hr ows
char for private transi ent*
cl ass got o* prot ect ed try

const * if public voi d

conti nue i mpl enent s return vol atile
def aul t i mport short whi | e

do i nst anceof static

XoTs cnosa null, true u false BHeLWHe NOXOXM Ha KOYEBble, POPManbHO OHM OTHOCATCS K
nuTtepanam (Kak, CKaxem, Yncno 12) n notoMy OTCYTCTBYIOT B NPUBEAEHHON Bbilwe Tabnuue.
TeM He MeHee Bbl HE MOXeTe UCMnonb30BaTb crioBa null, true u false (kak n 12) B KkayecTse
MAeHTMUKATOPOB, XOTS OHU U MOTYT BXOAUTb B COCTaB naeHTudumkaTopa. dopmansHo null,
true n false He ABNAOTCA KOYEBLIMU C/IOBAaMU, HO K HUM OTHOCATCH TE Xe caMble
orpaHunyeHus.
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5.5. MpUMUTHUBHbIE TUNDI

HekoTopble 3ape3epBMpOBaHHbIE C/IOBa NPeACTaBAsAT coboil HasBaHMsa TMMNOB. B Java
npeaycMoTpeHbl cneayroume NnpuMnTUBHbIE TUMDbI:

bool ean nu6o true, smmbo fal se

char 16- paspanueit cumsosn Uni code 1.1.5

byte 8- paspanHoe LeJloe CO 3HAKOM, MOOMNOJIHEHHOE [0 MOOYJIo 2
short 16- pazpsanHoe Lejioe CO 3HAKOM, MHOOMOJIHEHHOE [0 MOIyJin 2
i nt 32- pazspanHoe 1ejyioe CO 3HAKOM, IOMNOJIHEHHOE [0 MOIYJo 2
| ong 64- paspanHoe LeJyioe CO 3HAKOM, IOIOJIHEHHOE [0 MOOYJIn 2

fl oat 32- pazspannoe
doubl e 64- pazspanHoe

YnCJIO
YnCJIO

¢ nmasapmer rTouxoit (| EEE 7541985)
¢ nmasapmer rTouxoir (| EEE 7541985)

KaxxaoMy 13 NpUMUTUBHBIX TUMOB S3biKa Java, 3a UCKItoyYeHneM short 1 byte, cooTBeTCTBYeT
OZLHOMMEHHDbINM Kacc nakeTa java.lang. 3HayeHus TMNOB short 1 byte Bceraa npeobpa3sytoTcs B
int nepea BbiNONHeHMEM MobbIX BbIYMCAEHNA — NPUBEAEHHbIN Bbile (OpMaT NCMNOb3yeTcs
TONbKO AN XpPaHEHWS, HO He AN BbluMcaeHnin (cM. “Tun BblpaxkeHna™). B knaccax si3bika,
cnyxawmx obonovkamu Ans npuMnMTMBHBIX TMNOB (Boolean, Character, Integer, Long, Float n
Double), Takxe onpenenseTca psz rnose3HbiX KOHCTAHT U MeToAoB. HarnpuMep, B Kiiaccax-
o6onoykax AN HEKOTOPbIX MPUMUTUBHBIX TUMOB OMPeAEnsatTCs KOHCTaHTbl MIN_VALUE un

MAX_VALUE.

B knaccax Float u Double onpeneneHbl KoHCTaHTbl NEGATIVE_INFINITY, POSITIVE_INFINITY w
NaN, a Takxe meToZ isNaN, KOTOpbIli NPOBEPSET, HE SABSETCH 1M 3HAUYEHNE C naBatoLLen
Toukom “He-umncnom” (Not a Number) — TO eCTb pe3y/bTaTOM HEBEPHON onepauuun, Bpoae
AeneHns Ha Honb. 3HaveHre NaN MOXeT Ucnonb3oBaTbCcs AN 0603HaUYeHns HeaonyCcTMMOro
3Ha4yeHns, NogobHO TOMY Kak 3HayeHune null Ans CCbIOK HE yKa3bIBAeT HM Ha KaKow
KOHKpeTHbI 06bekT. Knaccel-060104kn nogpobHO paccmaTpuBatloTcs B riase 13.

5.6. JinTepanbli

[nsa kaxaoro Tuna Java onpeaensieTcs NoHATUE JIMTEPasioB, KOTOPble NpeacTaBnsioT cobol
NMOCTOSIHHbIE 3HAYEHMS JAHHOro TUMa. HeCKonbKo creaywmnx noapasaenos OnMcbiBaoT
crnocobbl 3anncu nuTepanoB (HEMMEHOBAHHbIX KOHCTAHT) B KaXAOM M3 TUMOB.

5.6.1. CcbIZIKM Ha 06DbeKTbI

[nsa ccbinok Ha 06beKThI CyLeCcTByeT BCero oanH nutepan — null. OH MOXEeT HaxoanTbCS
BCIOAY, rAe A0MyCKaeTCs UCMNosib30BaHMe CCbiIkK. Yaue Bcero null npeactaBnseT cCbiKy Ha
HEeAOMYCTUMbIA UM HECYLLECTBYHOLWUIA 06beKT. null HE OTHOCUTCS HM K OAHOMY TUNY, AaXe K

Tuny Object.

5.6.2. JlornuecKkue 3HauYeHus

B Tune boolean nmetoTcs ABa nutepana — true u false.

5.6.3. Llenble 3HayeHusn

Llenble KOHCTaHTbl ABASOTCSA NOC/€40BaATE/IbHOCTAMU BOCbMEPUYHbIX, AECATUYHBIX UK
LwecTHaauaTepmyHbIX UM@p. Havyano KOHCTaHTbl onpeaenseT OCHOBaHME CUCTEMbl CYMCIEHMs: O
(Honb) o603HavYaeT BOCbMepPUYHOE YMco (ocHoBaHMe 8); Ox unam 0X o6o3HavaeT
LecTHaauaTepmyHoe ymcno (ocHoBaHue 16); nobon apyron Habop undp yKasbiBaeT Ha
aecatuyHoe umcrno (ocHosaHume 10). Crneayowme Yncia UMEKT OAMHAKOBOE 3HaYeHNe:
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29 035 0x1D 0X1d

Llenble KOHCTaHTbl OTHOCATCA K TUMy long, €C/in OHW 3aKaH4YMBaKTCA CUMBOIOM L unu |, Kak
29L; xenaTenbHO NMosb30BaTbCs L, MoTOoMy uTo | nerko cnytaTte ¢ 1 (undpon oauH). B
MPOTUBHOM C/lyyae CUMTAETCH, YTO Lesiasd KOHCTaHTa OTHOCUTCA K Tuny int. Ecnn nutepan tuna
int HeNoCpeACTBEHHO NPUCBanBaeTCa NepeMeHHon Tuna short nnm byte 1 ero 3HayeHne
HaxoAmMTCAa B Npefenax AnanasoHa AOMYCTUMbIX 3HaYeHWM AN Tuna nepemMeHHon, To onepauum
C IMTEpPanoM OCYLLECTB/IAOTCA TakK, C/TIOBHO OH OTHOCUTCS K Tuny short nnu byte
COOTBETCTBEHHO.

5.6.4. 3Ha4YeHu A C NJaaBaloLen TOUYKOM

Yucno ¢ nnaBawLwen TOYKON NpeacTaBaseTcs B BUAE AECATUYHOMO Yncia ¢ HeobszaTenbHom
OEeCATUYHON TOYKOM, 3a KOTOPbIM (Takxke Heobs3aTenbHO) MOXEeT cnefoBaTtb NOpPSAoK. Yucnio
OOJDKHO CoAepXaTb Kak MUHUMYM OAHY undpy. B KoHLe uncna MOXeT CToATb cuMBon F unu f
Ansa 0603HayYeHNs KOHCTaHTbl C OAMHAPHOW TOYHOCTbIO UK Xxe cumBon d v D ans
0603HayYeHns KOHCTaHTbl C ABONHOM TOYHOCTbIO. Criegyowme nutepanbl 0603Ha4YaT 04HO U TO
e 3HaveHune:

18.1.8el .18E2

KOHCTaHTbI C Ny1aBatoLLen TOUKOM OTHOCATCA K Tuny double, ecnu TONbKO OHM He 3aBepLuaroTCcs
cumonoMm f unm F — B 3TOM criydae oHu umMetoT Tun float, kak KoHcTaHTa 18.0f. 3aBepLuatomi
cumBon D mnu d onpegensieT KOHCTaHTy Tvna double. Honb MoxeT 6biTb nonoxuntensHbiM (0.0)
nnu otpuuatenbHbiM (-0.0). MNMoNoXUTENbHbIN HOMb PaBEH OTpULATENBHOMY, HO MpwU
MCMOJIb30BaHNU B HEKOTOPLIX BbIPAXEHUAX OHU MOTYT MPUBOAUTL K Pa3/IMYHbIM pe3yJsibTaTaM.
Hanpumep, BblpaxeHue 1d/0d paBHO +, a 1d/-0d paBHO —.

KoHcTaHTa Tuna double He MOXeT npucesameaTbCa nepeMmeHHon Tuna float, gaxe ecnun ee
3Ha4yeHne NexuT B npegenax AvanasoHa float. Ana npucBavBaHns 3HaYE€HUI NEPEMEHHbBIM U
nonsam tuna float cnenyeTt ncnonb3oBaTh KOHCTaHTLI TMNa float nnn npueectn double Kk float.
5.6.5. CuMmBONbI

CvMBOJIbHbIE NTUTEPasibl 3aK/TOYaTCs B anocTpodbl — HanpuMep, ‘Q’. HekoTopble cryxebHble
CUMBOJIbl MOTYT MPEACTaBAATLCS B BUAE escape-rnociegoBaTeibHoCTes. K nx uncny oTHocaTcs :

\n nepexoa Ha HoBYy cTpoKy (\UOOOA)

\t Tabynaumsa (\u0009)

\b 3a6or (\u0008)

\r BBog (\uOOOD)

\f nogaua nucta (\uo00C)

\\ o6paTHasa kocasa yepTta (\uOO5C)

\" anoctpod (\u0027)

\" kaBblyka (\u0022)

\ddd cuMBON B BOCbMEPUYHOM MpeacTaBieHnn, rae kaxagoe d cootseTcTByeT umdpe ot 0 Ao 7
BocbMepuyHble CUMBOJIbHbIE KOHCTAHTbI MOIYT COCTOSITb U3 TPEX WM MeHee Undp 1 He MoryT

npesblwaTb 3HadeHnsa \377 (\uOOff). CumBoOsbI, NpeAcTaB/IeHHbIE B LWECTHaALATEPUYHOM BUAE,
BCeraa A0J/KHbl COCTOSATb U3 YeTblpex undp.
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5.6.6. CTpoku

CTpoKoBbIe NuTEpasibl 3aK/0YaTCa B ABOMHbIE KaBbluku: “along”. B HMX MOryT BXoAUTb
nobble escape-nocnenoBaTeNlbHOCTU, AOMYCTUMbIE B CMMBOJIbHbBIX KOHCTaHTax. CTPOKOBbIe
nuTepanbl SBNAKTCA obbekTamum TMna String. bonee noapobHO 0 CTpoKax paccka3biBaeTcs B
rnaee 8.

CvMBOJIbI Mepexoia Ha HOBYO CTPOKY He MOryT HaXoAUTbCS B cepeiuHe CTPOKOBbIX JINTEPAsIOB.
Ecnn Bbl XOTUTE BCTaBUTb TaKOW CUMBOJT B CTPOKY, BOCMO/b3yHTECh escape-
nocneaoBaTeNbHOCTLIO \N.

B cTpokax MOXeT NMpUMeHSATbCA BOCbMEPUYHANA 3anncb CMMBOJIOB, HO AN NpefoTBpaLleHuns
nyTaHuubl (B TeX Criyyasx, Korga CMMBOJbI, NpeAcTaBleHHble TakuM 06pa3oM, COCeaCTBYIOT C
ApPYrvMMU CMMBONIaMn) HEOBXOAMMO yKa3biBaTb BCE TPU BOCbMepUYHble Lundpbl. Hanpumep,
CcTpoka “\0116" skBMBaneHTHa cTpoke "\t6", Toraa Kak cTpoka “\116" skBuBasnieHTHa "N".

5.7. O6bsAB/IeHUA NepeMeHHbIX

B 06bsBs1eHnM yKa3biBaeTCs TUM, YPOBEHb AOCTyna v Apyrue atpmbyTbl naeHTndurkaTopa.
Ob6baBneHne CoCTOMUT U3 Tpex YacTel: cHavana NpMBOAUTCS CMUCOK MOAUPUKATOPOB, 3@ HUM
cnepyeT v, N B 3aBeplUeHne cneayeT CrUCOK MAEeH TMGUKATOPOB.

MoaundurkaTopbl MOryT OTCYTCTBOBaTb B 06bsiBNeHMM nepemMeHHon. MoandwrkaTtop static
06BABNSAET, UTO MEepPeMeHHas COXpaHSaeT CBOe 3HavYeHne NOC/e BbiXo4a U3 METOAA;
moaudukaTop final 06baBNSET, UTO 3HAYEHME NepeMEeHHON NpUcBaMBaeTCs BCEro oAuH pas,
npu ee nHmumnanusaummn. Mogngukatop final MoXeT MCNOAb30BaTbCS TOBKO A4S MOSEN.

Tun B 06bABIEHUN YKa3bIBaeT Ha TO, KakKne 3Ha4yeHuns MOoryT npuHMMaTb obbsABnseMble
BE/IMYMHBI N KaK OHW A0/MKHbI cebs BeCTu.

Mexzay 06bsiIBNeHNEM NnepeMeHHoW Mo OTAENbHOCT U OAHOBPEMEHHO C HECKOJIbKUMU
APYTVMU NMEepeEMEHHbIMU HET HUKaKUX pasnuuuii. Hanpumep, obbsaBneHue:

float[] x, y;
pPaBHOCUJTbHO
float[] x;
float[] y;

O6BbABNEHUS MOTYT HAXOAMTBHCSA B MPOM3BOJIbHOM MEeCTe UCXOAHOro TEKCTa NporpamMmmsl. Bel He
0653aHbl CTaBUTb UX B Ha4vasne kjacca, Mmetoga unam 6noka. B obwem cnyvae,
MAEHTU(HUKATOPOM MOXHO MOJIb30BaThLCHA B /TI0OO MOMEHT NOC/e ero o6bsB/IEHNS B HEKOTOPOM
6noke (cM. pa3gen “OnepaTtopbl 1 6510KM™), 3@ OAHUM UCKITIOYEHNEM: HECTaTUYeCKUe nons
HEZAOCTYMHbI B CTaTUYECKNX MeToAaXx.

Monsa ¢ moandurkaTopom final 4OMKHBI MHNLMANN3MPOBATLCA NPY 06bABNEHNN.

O6BbABNEHMIO YileHa KlacCa MOXET NpeaLecTBOBaTb OAMH U3 HECKOJIbKUX MOAUMDUKATOPOB.
MoandurkaTopbl MOryT C/ie0BaTh B MPOM3BOJSIbHOM MOPSAKE, HO Mbl peKOMeHAyeM BbipaboTaTb
HEKOTOpOEe Cor/lalleHne U NpUAEPXNBaTbCS ero. B 3Tol KHMre ncnonb3yeTcs Cneayowmin
nopsiAoOK: CHavana cneaylT moamdukaTopbl gocTyna (public, private unm protected), 3atem
static, 3atem synchronized, v, HakoHel, final. icnonb3oBaHWe eanHOro nopsaka
MoaMdUKaATOpOB obneryaeT YTEHME UCXOLHOMO TEKCTa NPOrpamMMbl.
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5.7.1. 3HaAYeHue NMEeHM

Kaxkablli co3aaHHbI MAEHTUMUKATOP CyLLEeCTBYET B HEKOTOPOM TPOCTPaHCTBE UMEH
(namespace). MImeHa naeHTUdUKATOPOB B Npeaenax 04HOro NpoCTPaHCTBA MMEH AO/KHbI
pa3nuuaTtbcsa. Korga Bbl Ucnonb3yeTe naeHTMduKaTop Ans Toro, Ytobbl NPUCBONTL UMS
nepeMeHHoON, Knaccy uamM meToay, To ANS onpeAenieHns 3HaYeHUs MMEeHW NMpou3BOAMTCS NMOUCK
B C/lieAyloleM nopsiake:

1. JlokanbHble NepemMeHHble, 06bsaBneHHble B 6510Kke, unkne for nan cpeam napameTpos
obpaboTumnka ncknoveHmi. bnok npeacraenseT cob6on 0ANH MW HECKOSIBKO ONMepaTopoB,
3aKJ/TOYEHHbIX B PUTrypHble CKOBKM. NepeMeHHble TakKe MOryT 06baBNATbCS BO BpeMS
MHUUnanusaumn B uukne for.

2. MNapameTpbl MeTOAA UM KOHCTPYKTOPA, €C/IM KOA BXOAUT B METOA, UM KOHCTPYKTOP.

3. YneHbl 4aHHOrO Kacca nnu MHTequeVICHOFO Tuna, TO €CTb €ro nonaa n MeTodbl, B TOM 4ucne
BCe yHacnegoBaHHbIE YJIEHbI.

4. IMNOPTUPOBaHHbIE TUMbI C SIBHbIM UMEHOBAHWEM.
5. Opyrvie Tunbl, 06bsABIEHHbIE B TOM Xe MakeTe.

6. IMNoOpTUPOBaHHbIE TUMbl C HESBHBIM UMEHOBAHUEM.
7. MNpoune nakeTbl, AOCTYMHbIE B CUCTEME.

B KaXkaoM 13 BIOXeEHHbIX 6/10KOB MK onepaTtopoB for MOryT o6bABNATECSA HOBbIE MMEHA.
Y1061 M36€XKaTh NyTaHULbI, Bbl HE MOXETE BOCIMO/Ib30BaTbCs BIOXEHMEM A5 nepecbbaBneHns
napaMeTpa unm naeHtudukaTopa 13 BHelwHero 6ioka unm onepartopa for. Tak, nocne
MosIBJIEHUS JIOKANbHOIo naeHTUdbmnKaTopa nnm napaMeTpa ¢ umeHem Uber Bbl He MOXeTe
€034aTb BO BJIOXXEHHOM 6/10Ke HOBbIN, OT/IMYHbIA OT HEFO MAEHTUPUKATOP C TEM XKE UMEHEM
Uber.

MpocTpaHCTBa MMEH pasAensitoTcs B 3aBMCMMOCTU OT TuMa uaeHTudukaTopa. Msi nepeMeHHoM
MOXET COoBMajaTb C MMEHeM MnakeTa, Tuna, MeToAa, noss UM MeTKU ornepaTopa. BeipoxAeHHbI
CnyYyait MOXET BbIrNaAeTb ClefyoWwmuM 06pasoMm:

cl ass Reuse {
Reuse Reuse(Reuse Reuse) {
Reuse:
for (;;) {
i f (Reuse.Reuse(Reuse) == Reuse)
break Reuse;

}

return Reuse;

}

OnucaHHbI Bbille MNOPSAOK NPOCMOTPa O03HAYyaeT, YTo UAEHTUMUKATOPbI, 0ObsIBNIEHHbIE BHYTPU
MeToZa, MOryT CKpbIBaTb BHELWWHWE uaeHTUduKaTopbl. O6bIYHO CKpbITUE MAEHTUdUKATOPOB
CUMTaeTCs NMpOsiIBIEHWEM MJIOXOr0 CTUJIS MPOrPaMMUPOBAHUS, MOCKOSIbKY MPU YTEHUN
nporpamMmMbl MPUXOAMUTCS NMPOCMaTPUBaTb BCE YPOBHU Mepapxum, YToObl BbIACHUTb, Kakas e
rnepemMeHHast UCMosb3yeTCsl B TOM UJIM MHOM Crly4ae.

BnoxeHune obnactelit BUAMMOCTM O3HA4YaeT, YTO MepeMeHHas CyLleCcTByeT NLb B TOM
dparMeHTe NporpaMmbl, B KOTOPOM MIaHUPYETCH ee UCrnonb3oBaHue. Hanpumep, K
nepemMeHHon, 06bABNEHHON MPU MHULManM3auun uukna for, HEBO3MOXHO 0bpaTuTbCs 3a
npegenamu umkna. Hepeako 3710 6biBaeT nonesHo, 4tobbl KoA 3a npegenamu uukna for He cMor
onpeaennTb, NpU KakoM 3HaYeHUM ynpasBnsoweln NepeMeHHOoN 3aBepLUnICS LK.
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BnoxxeHne noMoraeT yCUNTb POJib JIOKabHOro KoAa. Ecnv 6bl CKpbITUE BHELIHUX NMepeMeHHbIX
He [0MnycKanochb, TO BK/KOYEHME HOBOIO MOJIst B KNACC UK MHTepdeinc Morno 6bl MpUBecTU K
HapyLeH1o paboTbl CyLLECTBYOLWMUX MPOrpaMM, B KOTOPbIX UCMO/Mb3YOTCS NEPEMEHHbIE C TEM
e nMeHeM. KoHuenuusa obnacteil BUAMMOCTU NpefHa3HayeHa ckopee s obluel 3almThl
CUCTEMBbI, HEXeNU Ans NoAAEPXKKM MOBTOPHOMO MCMOMb30BaHUS MMEH.

5.8. MaccuBbI

Maccus npeactaBnseT coboin ynopsaoveHHbl Habop 3N1eMeHTOB. Df1eMEHTblI MaccMBa MOy T
MMEeTb NPUMUTUBHbBIN TUMN MW ABNATBCS CCbIIKaMU Ha 06BEKTbI, B TOM YMC/IE U CCbIJIKaMU Ha
Apyrve maccusbl. CTpoka

int[] ia = new int[3];
06BbABNSAET MAacCUB C MMEHEM ia, B KOTOPOM M3Ha4vaabHO XpPaHUTCS TPU 3HaYeHns Tuna int.

Mpn 06bABNEHMN NEepPEMEHHO-MAcCKBa pa3Mep He yKa3biBaeTcsi. KonMyecTBO 3/1EMEHTOB B
MacCcuBe 3aaeTCs Npu ero co3gaHym ornepaTopoM new, a He npu obbsaBneHun. Pasmep
obbekTa-MmaccmBa GUKCMPYETCS B MOMEHT €ro CO34aHus U HE MOXET U3MEHSATLCS B
panbHerwem. ObpatnTte BHMMaHWeE: MUKCMPYeTCS UMEHHO pa3Mep 06beKTa-mMaccmBa; B
npuBEAEHHOM BbllE NMpuMepe ia MOXeT 6biTb MPUCBOEHA CCblika Ha Ntobon Maccms Apyroro
pa3mepa.

MepBbl 3n1eMeHT MaccmBa MMeeT nHaekc O (HoMb), a NocNeaAHun — MHAEKC pasmep—1. B
HalleM npumepe nocseHUM 3/1IEMEHTOM MaccuBa aBndeTcd ia[2]. MNpu KaxaoM NCronib30BaHUU
MHAEKCa NMPOBEPSETCS, 1EXUT NN OH B AManasoHe AONYCTUMbIX 3HadeHuin. Mpu Bbixoae
MHAEKCa 3a ero npeaenbl Bo3byxaaeTcs uckioveHme IndexOutOfBounds.

Pa3smep mMaccmea MOXHO NosyuYnTb U3 nons length. ina Hawero npuMepa creayoLwmin
dparMeHT nporpamMmbl nepebupaeT BCE 3/IEMEHTbLI MaccMBa M BbIBOAUT KaXK[oe 3HayeHue:
for (int i =0; i << ia.length; i++)

Systemout.println(i +": " +ial[i]);

MaccuBbl Bcerga sBNA0TCA HESIBHbIM pacluMpeHuneM kiacca Object. Ecnv y Bac nmeeTcs knacc
X, pacwmpsowmii ero knacc Y U MacCuBbl KaXXaoro U3 3TUX K1accos, TO nepapxus byaet

BbIMNSAETb CleayowmM 06pasom:

/./\N

int] float[] )1[| l
Y] ) 4

Bnarogaps sTomy 06CTOATENBCTBY MaccuBbl BeayT cebs nomMmopdHO. Bbl MOXeTe NpucBonTb
MaccuB nepemeHHor Tuna Object, nocne yero ocywecTBmnTb obpaTtHoe npeobpa3oBaHue.
MaccuB 06BEKTOB TUMNa Y AOMyCcKaeTCcs UCNOob30BaTb BCOAY, FAe pa3peLueHo NpucyTCTBue
MaccuBa obbekToB 6a30BOro Tmna X.
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Kak 1 k nobbIM ApyrnM co3aaHHbIM 06beKkTaM, K MacCcMBaM NMpuMeHseTcst cbopka mMycopa.

OCHOBHOE OrpaHuyeHme Ha “o6beKTHOCTb” MacCMBOB 3aKJ/IKOYAETCS B TOM, YTO OHM HE MOTyT
paclwmpaTbCSA AN BKIKOYEHUS B HAX HOBbIX METOAOB. Tak, creaytollas KOHCTPYKUUS ABNSETCS
HeAOoMNyCTUMOM:

cl ass Scal eVector extends double[] { //
/1
}

Mpun 06baABNEHMN MaccMBa 06bEKTOB Bbl Ha CaMOM Jesie 06bsBsSeTe MacCMB MepPeMEHHbIX
COOTBETCTBYIOLLErO TUMa. PaccMOTpuM cneayowmii pparMeHT:

Attr[] attrs = new Attr[12];

for (int i =0; i << attrs.length; i++)
attrs[i] = new Attr(nanes[i], values[i]);

Mocne BbINOSIHEHWSI MEPBOro ornepaTopa new, attrs COAepXXWT CCbINIKY Ha Maccus U3 12
nepeMeHHbIX, MHULMaNM3MpoBaHHbIX 3HavyeHneM null. O6beKkTbl Attr CO34at0TCS TOSIbKO Mpw
BbIMOJTHEHUW LUKNA.

Ecnu Bbl noxenaeTe, Java LOMNyCKaeT NPUCYTCTBUE KBaApaTHbIX CKOBOK MOC/e NepeMeHHoM, a
He mocne Tvna, Kak B criefyroweM 06bsBIeHUN:

int ia[] = new int[3];

OHO 3KBMBANEHTHO npuBeaAeHHOMY BbllUE. TeM He MeHee I'IGpBbIVI BapuaHT BCE Xe CYUTaAETCA
6onee npeanoyvYTUTENbHbBIM, MOCKOJIbKY TUM 0bbsABNAETCS B O4HOM MecTe.

5.8.1. MHOromMmepHbie MacCuUBbI

DneMeHTaMn MaccuBoB B Java MOryT 6bITb Apyrve MaccuBbl. Hanpumep, dparMeHT nporpamMmbl
ONs 06BbSIBNEHMS U BbIBOAA ABYMEPHOI MaTpULibl MOXET BbIMNAAETb CNeAyoWMM 06 pasoM:

float[][] mat = new float[4][4];
setuphMat ri x(nmat);
for (int 'y =0; y << mat.length; y++) {
for (int x = 0; x << mat[y].length; x++)
Systemout.printin(mat[x][y] + " ");
System out. println();

}

MepBbli (J1EBLIN) pa3Mep MaccMBa AO/HKEH 3a4aBaTbCs NMpuU ero co3gaHuun. [ipyrme pasmepbl
MOTyT yKa3sblBaTbCA no3xe. Ncnonb3osaHne 60onee yeM 04HONM pa3MeEpPHOCTU ABNSETCS
COKpalleHneM Ans BoXeHHOro Habopa onepatopos new. MNpuBeAEHHbIN Bbille MaCCUB MOXET
6bITb CO3aaH crieayowmnM obpa3om:

float[][] mat = new float[4][];
for (int y =0; y << mat.length; y++)
mat[y] = new float[4];

OZHO 13 NpenMyLLEeCcTB MHOITOMEPHbIX MaCCMBOB COCTOUT B TOM, YTO KaXAbl/i BIIOXKEHHbI
MacCuB MOXET UMeTb CBOM pa3Mepbl. Bbl MOXeTe MUTMPOBaTL PaboTy C MacCMBOM 4x4, HO Mpu
5TOM CO34aTb MAacCUB M3 YETbIPeEX MacCMBOB TWMa int, KaXAblli U3 KOTOPbIX UMEET CBO
COBCTBEHHYIO ANMHY, HEO6XOAMMYIO A1 XPAHEHUS] €r0 laHHbIX.

YnpaxHeHue 5.1
HanuwwuTe nporpamMmy, KoTopasi CTPOUT TpeyrosibHuK Mackans Ao rybuHel 12. Kaxapin

4YMCNOBOM pPAA TPEYrosibHMKa COXpaHAEeTCAa B MaccuBe COOTBGTCTBytOLLLGVI ANMNHbI, @ MacCuBbl
pA4OB 3aHOCATCA B MAcCUB, 3/IEMEHTAMU KOTOPOIro ABMIAKOTCA 12 MacCMBOB TUMa int.



converted to PDF by BoJloc

CnipoeKkTupyiiTe CBOE pelueHmne Tak, YTobbl pe3ybTaTbl BbIBOAUINCE METOAOM, KOTOPbIN
nevyaTaeT CoAEPXXMMOe ABYMEPHOIO MaccmBa C UCMOMb30BaHMEM AJIMHbI KaXXA0ro 13
B/IOXKEHHbIX MAaCCMBOB, @ He KOHCTaHTbl 12. Tenepb MoANMULMPYITE NpoOrpaMMy Tak, 4Tobbl B
HEM UCNonb30BasiaCb KOHCTaHTa, OT/IMYHAasA OT 12, a MeToA BbiBOZA MNPV 3TOM HE U3MEHWUIICS.

5.9. "HMmumanusauumsa

I'IepeMeHHaﬂ MOXET MHNUMNaNN3nNpoBaThbCs Npu ee o6bsBneHun. Ytobbl 3apaTe HayanbHoe
3HaYeHUN nepeMeHHon, CNieqyeT nocne ee MMeHU NoCTaBUTb = U BblpaXXeHue:

final double p = 3.14159;
float radius = 1.0f; /] HauvaTe C emIMHMYHOTO pammyca

Ecnu npu 06BbSABNEHMM NoNs Kacca He MHULMANN3UPYTCA, TO Java NpucBanBaeT UM
NCXOAHblE€ 3HA4YeHUA MO YMOJTYaHUIO. 3HaueHuve no YMOJTHaHUIO 3aBUCUT OT TUMa NOJIA:

Twun nonsa Twun nonsa
boolean false
char “\u0000’

uenoe (byte, short, int, long) | 0
C NnaBaroLLen TOUKOMN +0.0f nan +0.0d
CCbI/IKa Ha 06beKT null

Java He npucBamMBaeT HUKAKMX MCXOAHbIX 3HAUYEHWUI NOKasbHbIM NMEpPEMeHHbIM MeToAa,
KOHCTPYKTOpa MM CTaTUYECKOro nHmuunanuisatopa. OTCyTCTBME UCXOAHOMO 3HAYEHUS Y
NIoOKanbHOM NepeMeHHOM 06bI4HO NpeacTasnseT cobon NporpaMMHyto ownbKy, 1 nepeq
MCMOJIb30BAHNEM JTIOKaNbHbIX MEPEMEHHbIX UX HEOOXO0AMMO MHULMANN3NPOBaTb.

MOMEHT UHULMANM3auun nepemMeHHo 3aBUCUT OT ee 0651acTv BUAMMOCTU. JToKanbHble
nepeMeHHble MHULWANU3UPYOTCS KaXablii pa3, KOrAa BbINOMHSAETCS X o6bsiBneHue. Mons
06EKTOB U 3M1EMEHTbI MAacCUBOB MHULMANN3UPYHOTCS NMpU CO34aHUM 06bekTa Un MaccuBa
ornepaTopoM new — cM. “[TOpsiA0K BbI30Ba KOHCTPYKTOPOB™. MHMUMann3aums cTaTuyeckmnx
nepeMeHHbIX K/lacca MPOUCXOAUT Nepes BbINOIHEHUEM Kakoro-Mbo Koaa, OTHOCSILLEerocst K
[aHHOMY KJaccy.

NHunumanusaTopbl nosen He MoryT Bo36y>XaaTe NPOBEPSEMbIE UCKTIOYEHUS U/ BbI3blBaTb
MeToAbl, KOTOPbIE MOMyT 3TO CAenaTh, Tak KaK He CyllecTByeT crnocoba nepexBaTtnTb 3Tn
VCKOYeHMA. 1 HeCTaTUYeCKUX nosie MOXHO 060MTK AaHHOEe NpaBuao, NpMcBanBas
MCXOAHOE 3Ha4YyeHmne B KOHCTPYKTOpe (KOHCTPYKTOP MOXET obpabaTbiBaTh UCKAtOUeHUs). Ans
CTaTUYECKUX NOMEeN aHaNOMMYHbIA BbIXO4 COCTOUT B TOM, YTOObI MPUCBONTbL MCXOAHOE 3HAYeHNe
BHYTPU CTaTU4ECKOro MHuumanmsaTopa, obpabaTtbiBatoLLlero NCKIYEHE.

5.9.1. AHMumanmsauma MaccMBoB

YT106b1 MHMUMANN3MPOBaTb Maccue, CeAyeT 3a4aTbh 3HAYEHUS ero 3/1eMeHTOB B OUTypPHbIX
ckobkax nocne ero obbsaBneHus. Cneayroulee 06bsSBNEHME CO34aeT U UHULManU3npyeT obbekT-
MaccuB:

String[] dangers = { "Lions", "Tigers", "Bears" };

3TO paBHOCUJIbHO crieaytoweMy pparMeHTy:
String[] dangers = new String[3];

danger s[ 0] "Lions";
dangers[ 1] = "Tigers";
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dangers[ 2] = "Bears";

[ns vHMUMan“3auum MHOFOMEPHbIX MacCMBOB MOXET MUCMOJIb30BaThCs BIIOXKEHME
WHULMANM3aTOPOB OTAENbHbIX MaccuBoB. MpuBeseM 06bsIBNIeHUE, B KOTOPOM
WHULMANM3UPYEeTCsl MaTpuLa pasMepoB 4x4:

doubl e[][] identityMatrix = {
1

{ 1.0, 0.0, 0.0, 0.0},
{ 0.0, 1.0, 0.0, 0.0 },
{ 0.0, 0.0, 1.0, 0.0 },
{ 0.0, 0.0, 0.0, 1.0 },

b
5.10. anOPMTET M aCCOLUMNaATUNBHOCTDb
onepatTopos

MpuoputeToMm (precedence) ornepaTopa Ha3blBaeTCA NOPAAOK, B KOTOPOM OH BbIMOJIHAETCS MO
OTHOLUEHWIO K APYrMM onepaTtopaM. PasnnyHble onepatopbl MMEKT pas3fnyHble NpUOpUTETHI.
Hanpumep, npMopuTeT yCNOBHbIX ONEpaTopoB BbllEe, YEM Y JIOTMYECKMX, MO3TOMY Bbl MOXeTe
HanucaTb

if (i >=mn & i <<= nax)
process(i);

He COMHEeBasiCb B MOpPsiIKE BbIMNO/HEHMS ONepaTopoB. MOCKoNbKy * (YMHOXEHWE) uMeeT 6onee
BbICOKUWI MPUOPUTET, YeM — (BblUMTAHME), 3HAYEHNE BbIPAXEHUS

5*3—-3
paBHO 12, a He Hy/o. [pnopuTeT oNepaTopoB MOXHO U3MEHUTb C MOMOLLbIO CKOHOK;
HanpwuMep, ecnu 6bl B NpeablAyLEM BblpaXeHnn BaM 6bi10 HYXXHO NOAYYUTb MUMEHHO HOMb, TO
AN 3TOro AOCTaTOYHO MOCTaBUTb CKOBKM:
5*(@3—23)
Korga ABa onepaTtopa C OAMHaKOBbIMU MPYOPUTETaMWN OKa3bIBAKOTCA PSAAOM, MOPSAOK UX
BbIMOJIHEHUS OMpefenseTca acCouMaTUBHOCTBLIO OrnepaTtopoB. MoCcKobKYy + (C/TOXKeHUE)
OTHOCUTCS K JIEBO-acCOUMaTMBHbLIM OrepaTopaM, BblpaxeHue
a+b+c
3KBUBANEHTHO CeayloLeMy:
(a+b)+c
Huxe Bce onepaTopbl NepeyncnsaoTcs B nopsgke yboiBaHus npuopuTeToB. Bce oHM aBnsatoTcs
61MHapHbIMK, 3@ UCKTKOYEHMEM YHAPHbIX OMNepaTopoB, ONepaTopoB Co34aHus 1 npeobpa3oBaHus
TUNa (TakXxe yHapHbIX) U TEpHapHOro yYC/10BHOro ornepaTtopa. Onepatopbl C 0AMHAaKOBbIM
NpUOPUTETOM NMpUBEAEHbI B OAHON CTPOKe Tabnumupbl:

NOCT@UKCHbIE ONepaTopbl [1. (napameTpsbl) expr++ expr—

YHapHbIe onepaTopbl ++expr —expr +expr -expr ~ |

cosfgaHve u npeobpasoBaHve TMNa new (TUnN)expr

onepaTopbl YMHOXeHUs/AeneHns */ %

onepaTopbl CNIOKEHUSA/BbIUNTAHUSA  + -

ornepaTopsbl caBura << >>>>>
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onepaTopbl OTHOLLEHUS < > >= <= instanceof

ornepaTopbl paBeHCTBa == I=

nopaspsgHoe U &

rnopaspsgHoe ucknwvawuwee WL~

rnopa3spsigHoe Bkatovawee U |

norunyeckoe U &&

norunyeckoe NJ1A 1]

YCNOBHbI orepaTtop ?:

onepaTopbl NpUCBanBaHUA = 4= -=*= /= Y= >>= <<= >>>= &= N= |=

Bce 6uHapHble onepaTopbl, 3@ UCK/IKOYEHWEM OMNepaToOpOB NPUCBANBaAHUSA, ABASIOTCS J1€B0-
accouynatmBHbiMy. OnepaTopbl NPUCBaNBaHUS ABASIOTCSA IpaBo-acCcoynaTnBHbIMU — APYTUMU
C/I0BaMu, BblpaxeHune a=b=c 3kBMBaneHTHO a=(b=c).

MpUOPUTET MOXET U3MEHSATLCSA C MOMOLLLIO CKOHOK. B BbIpaXeHuUn x+y*z cHadana y
YMHOXaeTCsl Ha z, MOC/e Yero K pe3ysibTaTy NpubaBnsieTcs X, TOr4a Kak B BbIPAaXeEHUN (X+y)*z
CHayana BbIUMC/ISETCH CyMMa X U Y, @ 3aTeM pe3y/nbTaT YMHOXaeTCs Ha Z.

MpucyTcTBME CKOBOK YaCTO OKa3biBaeTCAa HEOOXOAMMbIM B TEX BbIPaXeHUSX, F4e UCMOoMb3yeTcs
rnopaspsaHas lormkKa unm rnpucBamBaHue oCyLLEeCTBNSETCAS BHYTPU JIOTMYECKOro BblpaXKeHus. B
KayecTBe NpuMepa pacCMOTPUM CNneayowmin parMeHT:

while ((v = stream.next()) != null)
processValue(v);

MpuopuTeT onepaTopoB NpYCBaMBaHUSA HXE, YEM Y ONepaTopoB paBeHCTBa; 6e3 ckobok Haww
npumep 6bin 6bl paBHOCUIEH CReayoWeMY :

while (v = (stream.next() != null)) // HEBEPHO
processValue(v);

4TO, BEPOSATHO, OT/INYAETCS OT OXKUAAEMOro Nopsiaka BblYMC/IEHUI. KpoMe TOro, KOHCTPYKLMS
6e3 ckobok, ckopee BCEro, OKaXeTcsi HeBEpHOM — OHa byaeT paboTaTh Wb B MasOBEPOSITHOM
cnydyae, ecnm v umeeT Tmn boolean.

MpuopuTeT NopaspsaHbIX JIOTMYECKUX ONEPATOPOB &, N U | TaKXKe MOXET Bbl3BaTb HEKOTOPbIE
3aTpyaHeHus. buHapHble nopa3psaHble OrnepaTopbl B C/IOXKHbIX BbIPAaXEHUSAX TOXe cneayeTt
3aK4aTb B CKO6KKM, YTOObI 06/1€rynTh YTEHWE BbipaXKeHns n obecneymnTb NpaBUAbHOCTb
BbIUMCIIEHNIA.

B sTOM KHMre ckobkn ynoTpebnaoTcs AOBO/IbHO PeAKo — Wb B TeX CiyyasX, korga 6e3 Hux
CMbIC/ BblpaxeHus 6yaeT HeoueBMAHbIM. [IpMOpPUTETHLI ONEPATOPOB SIBMSKOTCS BaXKHOM YacTbiO
A3blKa U UX HYXHO 3HaTb. MHOrMe NporpamMMmCTbl CKAIOHHbI 3/10ynoTpebnaTe ckobkamu.
CrapanTecb He Nofb30BaTbCa CKO6KaMu TaM, rae 6e3 HUX MOXHO 060NTUCb — Meperpy>xXeHHas
ckobkamMu nporpamMma CTaHOBUTCS HeyA060unTaeMon U HauUnHaeT HanommHaTb LISP, He
npuobpeTtas, 04HaKO, HY OAHOMO M3 AOCTOMHCTB 3TOr0 A3blKa.
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5.11. MopsAAOK BbIYNC/IEHUMN

A3bIk Java rapaHTUMpyeT, YTo OMepaHAbl B ornepaTopax BblYMCISIOTCS ClieBa Hanpaso.
HanpuMep, B BbIpaXXeHUU X+Yy+2z KOMNUNATOP BbIYMUC/SET 3HAUYEHME X, MOTOM 3HAUEHUE Y,
CKNaAblBaET 3TW ABa 3HAUYEHUSs!, BbIYMCIISET 3HAYEHUE z U NpubaBAseT ero K npeablaywemy
pe3ynbTaTy. KOMNUAATOP He CTaHET BbIYMCIATL 3HAYEHUE y Nepea X UK z — nepes y um Xx.

Takow nopsaoK MMeeT 3HaUYeHUe, eCnn BblYMCTIEHNE X, Y U Z UMeeT HEKOTOPbI MOH6OYHbIN

s dekT. CKaxeMm, eciv Nnpu 3ToM 6yayT Bbi3blBaTbCs METOAbI, KOTOPbIE U3MEHSOT COCTOSHUE
obbekTa uam BbIBOAAT UYTO-HMOYAb Ha neyaTb, TO U3MEHEHME NOPSAAKA BbIYUCIEHUI OTPa3UTCH
Ha paboTe nporpamMMmbl. A3biK rapaHTUPYET, YTO 3TOr0 HE MPOU30MAET.

Bce onepaHAbl BCeX ornepaTopoBs, 3a UCKJIIOYEHUEM &&, || 1 ?: (CM. HMXE), BbIYUCNAIOTCA
rnepes BbINMO/IHEHMEM ornepaTtopa. JTO YTBEPXAEHME OKa3blBAaeTCA UCTUHHBLIM AaXe ANs TeX
ornepauuin, B Xo4e KOTOPbIX MOryT BO3HWKHYTb UCKIOYEHMS. Hanpumep, uenoyYncneHHoe
[eNleHre Ha HOJb NPUBOAUT K 3anyCcKy UcKYeHnsa ArithmeticException, HO MpPoOUCXoAUT 3TO
NMWb nocne BblYncneHns obomx onepaHaos.

5.12. Tyn Bbipa>xeHus

Y KaXkAoro BbIpaXeHust UMeeTcst onpeaeneHHbii Tun. OH 3agaeTcsa TUNOM KOMMOHEHTOB
BbIpaXXEHMS N CEMaHTUKOWN onepaTopoB. Ecnv apndmeTnyeckmin nnm nopaspsaHblii onepaTop
MPUMEHSAETCS K BblpaXEHMIO LENoro Tuna, To pesynbTtat 6yaeTt nMeTb TUn int, €C/iv TONIbKO B
BbIPaXEHUWN HEe y4acTBYeT 3HaueHue Tuna long — B 3TOM Criyyae BblpaXxeHue Takxke byaer
MMeTb TN long. Bce uenouncrieHHble onepauun BbIMOAHSAKTCSA C TOYHOCTLIO int nnu long, Tak
4YTO MeHbLUMe Lenble Tunbl short 1 byte Bceraa npeobpa3sytoTcs B int nepes BbIMOTHEHWEM
BbIUMCIIEHNIA.

Ecnn xoT1s 661 0O4MH U3 onepaHAoB apndMETUYEeCcKOoro oneparopa OTHOCUTCS K TUMy C
nsaBatoLLen TOYKOM, TO NMPU BbINOSIHEHUM OMepaTopa UCNOJb3YEeTCs BelleCTBEHHas
apudmMeTrKa. BbluMcneHms BbIMOHAKTCS € TOYHOCTHLIO float, ecnmn TONbKO NO KpanHen mepe
OAMH N3 onepaHaoB He OTHOCUTCA K TMny double; B 3TOM Criyyae BbIUYUCIIEHNS MPOU3BOASATCS C
TOUYHOCTbIO double, U pe3ynbTaT Takxe nmeet TN double.

OnepaTop + BbINOMHSAET KOHKaTEHaUMWIO Af1st Tuna String, ecnv xoTs 6bl OAUH U3 ero onepaHAoB
OTHOCUTCS K TUNY String UK Xe nepeMeHHasl Tuna String CToUT B JIEBOI YacTu ornepaTopa +=.

Mpu ncnonb3oBaHnn B BblpaxkeHMU 3HayeHue char npeobpasyeTtcs B int No-cpeacTBOM
06HyneHuns ctapwux 16 6ut. Hanpumep, cumson Unicode \uffff aBnseTca skBMBaieHTOM LIenoro
3HaveHns OxO000ffff. Heckonbko MHaue paccmaTpuBaeTcs 3HadeHune Tuna short, pasHoe

Oxffff, — c yuyeToM 3Haka OHO paBHO —1, MO3TOMY e€ro 3KBMBaNeHT B Tune int 6yaeTt paBeH
OXFfFfffff.

5.13. NpuBeaeHune TUMNOB

Java OTHOCUTCS K A3blKaM C CU/IbHOM TUMU3aLUmes — 3TO 03HaYaeT, YTO BO BPeMS KOMMUASLUK
npakTUYeCcKn BCeraa ocyLecTBsSeTCs NpoBepka Ha COBMECTUMOCTb TUMOB. Java
npeaoTBpaLLaeT HEBEPHble NPUCBanBaHUS, 3anpewas Bce CKONbKO-HUOYAb COMHUTENbHbIE
ornepauun, n NoAaep>XMBaeT MexXaH3M NMpUBeAEeHNS TUMOB A/ TEX C/ly4Yaes, Koraa
COBMECTUMOCTb MOXeT 6bITb NpOBEpPEHa TOJIbKO BO BPEMS BbIMNOIHEHUS NMporpamMmbl. Mbl 6yaem
paccMmaTpuBaTb NpUBeAEHWE TUMOB Ha NpUMepe onepauum NpMcBaMBaHus, HO BCE CKa3aHHoe
OTHOCUTCS U K Npeobpa3oBaHMsM BHYTPU BbIPAXEHUN, N K MPUCBANBAHWUIO 3HAYEHUN
napameTpaMm MeTOAOB.
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5.13.1. HesBHOe NpuBeageHue TUNoB

HekoTopble NpuBeAeHUs TUMOB NPOUCXOAAT aBTOMAaTUYECKU, 6e3 BMellaTesIbCTBa C Ballel
CTOpPOHbI. CyLEecTBYET ABe KaTeropumn HESIBHbIX NPUBEAEHWIA.

MNepBas KaTeropms HesABHbIX NPUBEAEHUI TUMA OTHOCUTCH K MPUMUTUBHbBIM 3HAUYEHUSAM.
Y1cnoBol NepeMeHHON MOXHO MPUCBOUTL STt060E YMCNOBOE 3Ha4YeHne, BXoasllee B
AONYCTUMbIA AManasoH AAaHHOro Tuna. Tun char MOXeT ncnonb30BaTbCs BCHOAY, FAe
AOMNyCKaeTCs UCrnosb3oBaHue int. 3HadyeHne C nnasBaroLwelrt TOYKOM MOXET 6biTb MPUCBOEHO
no6b0oi NnepeMeHHONM € NaaBatoLwWwen TOUKON, MMELLEN Ty Xe Uan 60MbLUyH TOYHOCTb.

Java Takxe nogaepXuBaeT HesBHbIE MPUBEAEHNS LienblX TUMOB B TUMbI C NJ1aBatoLLEN TOUYKON,
HO He HaobopoT — Mpu TakoM Nepexoae He NMPOMUCXOAUT NOTEPU 3HAUYMMOCTU, TaK Kak
AManasoH 3HaYeHWUI C niaBatoLen TOUKOM Wwupe, Yem y nioboro u3 uenbix TMnoB.

CoxpaHeHue ananasoHa He cnefyeT nytaTtb C COXpaHeHMEeM TOYHOCTU. [1pn HEKOTOPbIX
HesBHbIX Npeobpa3oBaHMsAX BO3MOXHA NoTeps TOYHOCTU. Hanpumep, paccMOTpUM
npeobpasosaHue long B float. 3HaueHus float aBnsoTCA 32-pa3psaHbiMU, @ 3HavyeHns long —
64-pa3pagHbiMn. float coaepXunT MeHblue 3Havawmux umdp, 4yem long, Aaxxe HeCMOTPS Ha To,
YTO 3TOT TUN cnocobeH XpaHuTb Yncna u3 bonblero gnanasoHa. lNpucesanBaHne 3HayveHus long
nepemMeHHon Tuna float MOXeT NpuBeCTV K NoTepe AaHHbIX. PaccMoTpuM crneayowmi
dparMeHT:

long orig = Ox7effffffffffffffL;
float fval = orig;
long lose = (long)fval;

Systemout.println("orig =" + orig);
Systemout.println("fval =" + fval);
Systemout.println("losw =" + | ose);

MepBble ABa onepaTopa Co34atoT 3HaveHue long 1 npucBamBaoT ero nepemeHHomn float. YTobbl
NPOAEMOHCTPUPOBATb, YTO MPU 3TOM NPOUCXOAUT NOTEPS TOYHOCTU, Mbl MPON3BOAMNM SBHOE
npuseaeHue fval Kk long 1 NpucBanBaeM 3HayYeHWe ApYyron NepeMeHHon (SBHOe npuBeseHue
TUNOB paccMaTpuBaeTCs HUXe). Pe3ynbTaTbl, BbiIBOAUMbIE MPOrpaMMoi, NO3BONAIOT y6eanTbCs
B TOM, YTO 3HauyeHue float NoTepsano YacTb CBOEN TOUHOCTU, TaK KaK 3HaYeHME NCXOLHOM
nepeMeHHon orig Tvna long oT/iM4aeTcs OT TOro, YTo 6bISI0 MOYYEHO NPU SBHOM O6paTHOM
npuBeAeHUn 3HayeHus nepemeHHon fval Kk Tuny long:

orig = 9151314442816847871
fval = 9.15131e+18
| ose = 9151314442816847872

BTopor TMn HesIBHOro NpmMBeAeHUs — npuBeAeHune no ccoinke. O6beKT, OTHOCALUMACS K
HEKOTOPOMY KJ/lacCy, BKIOYAET 3K3eMMAsSpbl KaXAoro u3 cyneptmnos. Bel moxeTe
MCMNOJIb30BaTb CCbIIKY HA 06bEKT TUNa B Tex MecTax, rae Tpebyetcsa ccbiika Ha nobon 13 ero
CynepTunos.

3HaueHune null MoXeT 6bITb MPUCBOEHO CCbIJIKE HA 06BEKT SIHO60ro TUMna, B TOM YMC/E U CCbiNKe
Ha MaccuB.

5.13.2. fiBHOe npuBeaeHue M instanceof

Korga 3HaveHne ogHOro Tmna He MoXeT 6biTb NPUCBOEHO NMEPEMEHHON APYroro Tuna
rnocpeacTBOM HEABHOIO NpUBEAEHUSA, JOBOJIbHO YAaCTO MOXXHO BOCMOJIb30BaTbLCA SBHbLIM
npusegeHnem Tmros (cast). ABHoe npueeneHne TpebyeT, 4To6bl HOBOE 3HaYEeHMe HOBOMO TUMa
KaK MOXHO JlyyLle COOTBETCTBOBAIO CTApOMYy 3HAYEHUIO CTaporo Turna. HekoTopble siBHble
npuBeAeHus HeaonyCcTuMbl (Bbl He cMoxXeTe npeobpasosBaTth boolean B int), ogHako
paspeluaeTcs, HanpuMmep, BHoe npueeaeHue double K 3HaveHUO TMNa long, Kak NMokasaHo B
cnepywouwem gparmMeHTe:
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double d = 7.99;
long I = (long)d,;

Korga 3HaueHve c nnasarowen TouKon npeobpasyeTcs K Lenomy Tuny, ero gpobHas vacTb
oTbpacbiBaeTcs; Hanpumep, (int)-72.3 paBHseTca —72. B knacce Math umetoTcsa metoabl,
KOTOpPbIE MHAYe OCYLLECTBASIOT OKPYTIJIEHME YMCEN C M/IaBatoLLen TOUKOM npu npeobpasoBaHum
B Uenoe — cM. pasgen “Knacc Math”.

3HauyeHne double Takxe MOXET IBHO npeobpa3oBbiBaTbCs K TUNy float, a 3HaueHne Lenoro
TUNa — K MeHbluemy uenomy tuny. lNMpu npmseaeHun double k float Bo3MOXHa noTeps TOYHOCTH
WU XXe NosiIBNIEHNE HY1eBOro nian 6eCKOHeYHOro 3HayeHns BMeCTO CYLLEeCTBOBaBLUEro paHee
KOHEYHOTrO.

MpuBeaeHne uenbix TUMNOB 3aK/l4YaeTcs B “Cpe3aHnn” nx ctapwmnx 6utos. Ecnm 3HayeHune
60/bLlIero Lenoro ymMeLwaeTcs B MEHbLUEM TUME, K KOTOPOMY OCyLLecTBAseTcs npeobpasoBaHue,
TO HMYEro CTpawHoro He nponcxoanT. OgHaKo ecnu BenMymMHa 6onee WMpoKoro Lenoro Tuna
nexuT 3a npegenamun 6onee y3koro Tmna, T0 NOTeps CTapwmx GUTOB U3MEHSET 3HauYeHune, a
BO3MOXHO — 1 3HaK. ®parMeHT:

short s = -134;
byte b = (byte)s;

Systemout.println("s =" +s + ", b =" + b);

BbIBOAMUT ClleAyowWmin pe3ynbtaT (MOCKONbKY CTapline buTbl s TEPAIOTCA MPU COXPaAHEHUMU
3HayeHusa B b):

s =-134,b =122

char MmoxxHO npeobpazosaTtbh K N6OMY LenoMy TMNy n HaobopoT. MNpu NnpvBeaeHUM LEenoro
Tuna B char ncnonb3yoTcs TobKO Mnagwme 16 6uT, a octanbHble 6UTbl oT6packiBatoTCA. MNpu
npeobpa3zoBaHun char B uenbii TUN cTapwme 16 61T 3anN0NHAITCA HYISMU. TeM He MeHee
BNocneacTeum pabota ¢ 3TMMM 6MTaMm OCyLLECTBASETCS TOYHO TakK Xe, Kak U € NtobbiMun
ApyrvMu. B npuBegeHHOM Huke dparMeHTe NnporpaMmMbl MakCuMManbHbli cumeon Unicode
npeobpa3syeTcs K TMny int (HesIBHO) 1 K TNy short (ABHO). 3HayeHue Tuna int (0Ox0000ffff)
OKa3bIBAETCH MOJIOXKUTENbHbBIM, MOCKO/bKY CTaplmne 6utbl cMmBona obHyneHbl. OgHaKko npwm
npueBeaeHun K Tuny short nonyyaeTcsa oTpuuaTenbHas BelMUMHa, Tak Kak ctapwum 6MToM Tvna
short aBnseTcs 3HaKoBbIN 6UT:

cl ass CharCast {

public static void main(String[] args) {
int i ="\uffff’";

short s = (short)"\uffff';

Systemout.println("i =" i);
Systemout.println("s =" + s);
}

}

A BOT KakK BbIrsaanT pe3ynbtaT paboTbi:
i = 65535

s=-1

ABHOE npmBeaeHne TMNoB MOXET NPUMEHATLCA U K obbekTaM. XoTa 06BbEKT paclmnpeHHoro
TUMa paspeLuaeTcs NCNonb30oBaTb BMECTO obbekTa cyneptuna, obpaTtHoe, BoobLie rosops,
HeBepHO. NpeanonoxumM, y Bac MMeeTcsa creayrowas nepapxms o6beKkToB:



converted to PDF by BoJloc

Coffe\e

\
Mocha Latte

Ccbinka Tmna Coffee He o653aTeNbHO OTHOCUTCS K TMNY Mocha — 06beKT TakxKe MOXeT UMeTb
TN Latte. CnegoBaTtenbHO, HEBEPHO, BOObLLE roBOps, CTaBUTb CCbIKY Ha 06bekT Tnna Coffee
TaMm, rae TpebyeTcs ccbinka Ha 06bekT Tuna Mocha. MNogobHoe NpuBeaeHne Ha3biBaeTCs
cy)xeHueM (narrowing), WiV rMOHMXKarLWMM MNpUBEAEHNEM, B UepapXumn Knaccos. NHoraa ero
TaKXXe Ha3blBalOT HEHaAEXHbIM rpusegeHneM (unsafe casting), MOCKOSIbKY OHO He Bcerja
aonyctumo. Nepexon oT TMna, pacrnosiOXXEHHOro HUXe B Mepapxmm, K pacrnosioXXeHHOMY Bbllle
Ha3bIBAETCS MMOBbILIAIOLNM TPUBEAEHMEM TUMA; KPOME TOro, ynoTpebnsaeTca TeEpMUH Hag4exXHoe
rnpuBegeHne, NOCKONbKY OHO paboTaeT BO BCEX CrlyyasX.

Ho nHoraa Bbl COBEPLUEHHO TOYHO 3HaeTe, YTo 06bekT Coffee Ha camMoM fene aBnsaeTcs
3K3eMnISApoM knacca Mocha. B 3ToM crlyyae MOXHO OCYLLEeCTBASATb SSIBHOE NMOHWXKaLlee
npuBeaeHue. 3To AenaeTcs cneayrwmm obpasom:

Mocha fancy = (Mocha)joe;

Ecnu Takoe npuBeaeHne cpaboTaeT (TO €CTb CCbISIKa joe AeNCTBUTENbHO yKa3blBaeT Ha 06beKkT
Tnna Mocha), 1o ccoeinika fancy 6yaeT ykasbiBaTb Ha TOT e 06bekT, YTO U joe, OAHAKO C ee
MOMOLLbI MOXHO MNOAYYUTb AOCTYN K AOMOSIHUTEbHBLIM (PYHKLUUAM, NPpefoCTaBASEMbIM K1aCCOM
Mocha. Ecnu xe npeobpa3oBaHme OKaXeTCsl HeaonyCTUMbIM, 6yaeT Bo36y)XAEHO NCKITIOYEHNE
ClassCastException. B cnyyae, ecnv npueeaeHne gaxe noTeHUManbHO HE MOXeT 6biTb
npaeuibHbIM (Hanpumep, ecam 6bl Mocha BoobLle He SBASICS NOAKIACCOM TOro Knacca, K
KOTOPOMY OTHOCUTCS joe), byaeT BbiaaHO coobuieHmne 06 owmnbke BO BpEMS KOMMUMALMN
nporpaMmbl. TakmM o6pa3oM NpefoTBPaLLAOTCS BO3MOXHble NMpobaeMbl, CBSA3aHHbIE C
HEBEPHbIMW MPEeANOIOXEHNAMN MO NOBOAY NEpPapXUKN K1acCoB.

NHorpa meTon He TpebyeT, UTobbl 06bEKT OTHOCKIICA K paclUMPEHHOMY TUMY, HO MOXET
npeaocTaBuUTb 06beKTaM paclUMPEHHOrO TUMa AOMONHUTENbHbIE PYHKLWUU. MOXHO BbINOSHUTb
npueeaeHne Tuna n obpabotaTtb UCKIOYEHME, OAHAKO UCMOIb30BaHME UCKJIIOYEHUN ANs
noAo6HbIX Lenein okasbiBaeTCs CPaBHUTEIbHO MeAJIEHHBIM U MOTOMY CYUMTAETCH MPOSBEHUNEM
M0Xoro CTund. ns onpeaeneHuns Toro, OTHOCUTCA /i 06BbEKT K KOHKPETHOMY TuNy,
npuMeHseTcs MeTos instanceof, KOTOpbIA BO3BpaLLaeT true Ans A0NYCTUMbIX NpeobpasoBaHuii:

public void quaff(Coffee joe) {
/1

if (joe instanceof Mocha) ({
Mocha fancy = (Mocha)j oe;

/1 ... wmcnonesoBaTs OyHKLUMOHaAJbHOCTH MdCha

}
}

Ccbinka null He yKka3bIiBaeT HU Ha KakKOM KOHKPETHbIN 06BEKT, TaK YTO pe3ynbTaT BbipaXKeHus
null instanceof Type

Bcerga paseH false gnsa nwboro Tmna Type.
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5.13.3. CtrpokoBOe npuBeaeHue

Knacc String oTIMYaeTcs OT OCTallbHbIX: 3TO HEABHO UCMOJIb3YETCA B OnepaTtope KOHKaTeHaumu
+, @ CTPOKOBble IMTepasbl CCbiNAtTCa Ha 06bekTbl String. MNpvMepbl HaM yXe BCTpeyanuchb B
nporpaMMax: npu BbIMO/THEHMWN KOHKaTeHaumn Java nbitaetcs npeobpasosaTb B String BCE, YTO
elle He OTHOCUTCH K 3TOMy Tuny. MNMoaobHble NpuBeaeHns onpeaeneHbl 4515 BCEX MPUMUTUBHbBIX
TUMNOB M OCYLLECTBASIOTCA BbI30BOM MeToAa toString obbekTa (CM. pa3gen “Metop toString™).

Ecnu npeobpasosaTtb B String NyCTyto CCbIIKY, TO pe3ynbTatoM 6yaeT cTpoka “null”. Ecav ans
OAHHOro Knacca metog toString He onpegeneH, TO UCMOJIb3YETCA METOoA, YHac/neA0BaHHbIN OT
knacca Object 1 Bo3BpaLLatoWMin CTPOKOBOE NpeacTaB/ieHne Tuna obbekTa.

5.14. loCcTyn K YieHaM

[ocTyn K uneHam obbekTa OCyLLeCTBISETCA C MOMOLLbIO orepaTopa . — Hanpumep,
obj.method(). OnepaTtop . MOXeT MPUMEHATLCS U ANS AOCTyna K CTaTUYeCKUM 4vsieHaMm imbo no
MMeHN Knacca, nmbo no ccelike Ha 06bekT. Ecnn ana goctyna K cTaTM4ecKuMM vieHam
MCMOJIb3yeTCs CCbl/Ika Ha 06beKT, TO BbIGOP Kilacca oCyLecTBASeTCS Ha OCHOBaHUn
06BABNEHHOrO TUMa CCbIKK, @ He hakTMYeckoro Tuna obbvekTa. [And AOCTyna K 3fieMeHTaM
MaCCMBOB CllyXaT KBaApaTHble CKObkn — Hanpumep, array[i].

Ecnn ncnonb3oBaTth . uam [] CO CCbISIKOM, 3Ha4YeHMe KOTOpoM paBHO null, To Bo36yxaaeTtcs
ucknodyeHune NullPointerException (KkpoMme TOro cnyyasi, Koraa Bbl UCNOJSb3yeTe . A/ Bbl30Ba
CTaTMyeckoro Metoaa). Ecnm nHaekc maccmea BbIXOAWUT 3@ ero npegernbl, Bo3byxaaeTcs
ncknoveHme IndexOutOfBounds. poBepka OCyLeCcTBASETCA NPpU KaxaoM obpalleHmnn K
anemMeHTy MaccuBa. /o kpariHen Mepe runtime-cuctemMa BegeT cebs MMEHHO Tak, HO
KOMMAMAATOP YacTO MOXET n3bexxaTtb NPOBEPKM B TeX Cy4asX, KOraa OH AeUCTBUTENbHO
yBEpEH, YTO BCe B MOpSAKE, HaNnpuUMep, ec/iv 3HaYeHne NepeMeHHoON LMKna BCeraa exuT B
[O0MyCcTUMOM AnarnasoHe./

[ns npaBubHOIO BbI30Ba METOAA HEOOBXOAMMO NMPEAOCTaBUTb apryMEHTbI B HYXXHOM
KOMIMYECTBE M MPaBUILHOIO TUMa, YTo6bl B K/lAacCe HalLesiCs pOBHO OAMH METOA C COBMaAatoLlen
curHaTypoii. Ecnv MeToa He neperpy»ancs, Aeno 06CTOMT NPoCcTo — C MMEHEM MeToAa
accoumMmpyeTcs BCero oAMH Habop napameTpoB. Bbi6op okasbiBaeTCs HECNIOXHbLIM U B TOM
cnydae, ecnim 6bin 06bABIEH BCEr0 OANH METOA C 3aAaHHbIM UMEHEM U KOMIMYECTBOM
apryMeHTOB.

Ecnu cywecTByeT ABa 1 60nee neperpyXeHHbIX MeToAa C OAMHAKOBbLIM KOJIMYECTBOM
rnapamMeTpoB, BbI60OP NpaBWUJIbHOM BEPCUM CTAHOBUTCS HECKONIbKO 6051ee ClIoXKHbIM. [l 3Toro
Java nonb3yeTcsl cneaylmMM anropuTMoM, Ha3biBaeMbIM “anropuTMOM CaMOro TOYHOIo
coBnageHns”:

1. HaliTn BCe MeToAbl, K KOTOPbIM MOXET OTHOCUTbCS AAHHbIN BbI30B, — TO €CTb NMOCTPOUTH
CMUCOK BCEX MEepPerpy>XeHHbIX METOZLOB C HYXXHbIM UMEHEM U TUMAMKU NapaMeTpoB, KOTOPbIM
MOryT 6bITb MPUCBOEHbI 3HAYEHUS BCEX apryMeHTOB. ECiM HaxoaUTCa BCero oAuMH METOA CO
BCEMW MOAXOAALMMY apryMeHTaMu, BbI3bIBAETCS MMEHHO OH.

2. Y Hac oCTasics CMUCOK METOAO0B, KaXAbl U3 KOTOPbIX NOAXOAUT ANs Bbi3oBa. [pogenaem
cneaytoLlyto npoueaypy. PaccMoTpyM nepsblii MeTog B cnucke. Eciv BMecTo napameTpos B
nepBoM METOZe MOryT 6bITb MCMOMb30BaHbl MapaMeTpbl elle Kakoro-1Mb6o MeToaa U3 cnucka —
WCK/TIOUYMM MEPBLIA METOA M3 CMCKa. DTa npoleaypa NoBTOPAETCA A0 TeX MOp, NoKa OCTaeTcs
BO3MOXHOCTb yAa/ieHNsi METOA0B.

3. Ecnun octancs POBHO OAMH MEeTOoA, TO CcoBMaaeHue And Hero okasbiBaeTCd CaMbiM TOYHbIM, U
OH 6y,u,eT BbI3bIBaTbCA B NMporpamMMme. Ecnu e ocTanocb HECKO/bKO MeTOA0B, TO Bbl30B
ABNAEeTCAa HEOAHO3HAYHbIM; TOYHOIo CoBnaaeHMa He CyLlWeCTBYET, a BbI30OB OKa3bliBaeTCA
HeEAOoMYCTUMbIM.
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Hanpumep, NpeanonoXmM, 4YTo y Hac MMEEeTCs YCOBEPLIEHCTBOBAHHAsA BEPCUSA Kilacca C
JecepTamu 13 pasgena 3.2:

N

Cake Scone

ChocolateCake ButteredScone

[onycTuM Takxe, YTO y Hac MMeeTCsl HECKOMbKO MePerpy>XXeHHbIX METOA0B, KOTOpble
BbI3bIBAKOTCS N1 KOHKPETHbLIX KOMOMHaUWii napamMeTpoB Dessert:

voi d noorge(Dessert d, Scone s) { /'* Tepmas dopma */ }
voi d noorge(Cake c, Dessert d) { /* Bropas dopma */ }
voi d noor ge(Chocol at eCake cc, Scone s) { /* Tperva dopma */ }

Tenepb pacCMOTpUM ClieZlytoLiMe Bbl30Bbl Moorge:

noor ge(dessert Ref, sconeRef);

noor ge(chocol at eCakeRef, dessert Ref);
noor ge( chocol at eCakeRef, butt eredSconeRef);
noor ge(cakeRef, sconeRef); // HEBEPHO

B nepBoOM BbI30Be Mcnonb3yeTcsi nepsasi dopMa moorge, MOTOMY YTO TUMbl MapaMeTPoB U
apryMeHToB B TOYHOCTW COBMaZatoT. Bo BTOPOM BbI30BE MCMOMb3yeTcst BTopasi dopMa, NoToMy
YTO TOJIbKO B Hell MepefaHHble apryMeHTbl MOMyT 6biTb MPUCBOEHbI B COOTBETCTBMMU C TUMOM
napamMeTpoB. B o6oux cnyyasx Bbi3blBaeMbIi METOA OMNpPeAEnsieTCs NOoCse BbINMOTHEHWUS MEPBOro
Lwara onMcaHHOro Bbllle afiropuUTMa.

C TpeTbmM BbI30BOM Aeno 06cTouT criokHee. CNMCOK NOTEHUMaNbHbIX KaHAMAATOB BKIOYaET
BCe Tpu popMbl, NOTOMY 4TO ccbiiika chocolateCakeRef MoxeT 6bITb NpUCBOEHa NEPBOMY
napaMmeTpy, a ButteredScone — BTOpOMYy nmapaMeTpy BO Bcex Tpex hopMax, U HU AJ1 OAHOM U3
CUTHATYp He HaxoAMTCS TOYHOro coBnageHmsa. CnefoBaTesnibHO, Nocsie wara 1 y Hac umeeTcs
Habop n3 Tpex MeToA0B-KaHANAATOB.

Ha ware 2 13 Habopa UCK/TOYaTCS BCE METOAbI C MEHEE TOYHbIM COBMajeHneM. B Hawem
cnyyae nepsas popMa UCKIIIOYAETCA U3-3a TOro, YTO COBNageHue Ans TpeTbert GopMbl
oka3sbiBaeTca 6onee ToOYHbIM. [IeNCTBUTENBHO, PACCMOTPUM TPETUI U NepBbii MeToabl. Ccblnka
Ha ChocolateCake (13 TpeTbel opMbl) MOXeT 6bITb NpUCBOEHa NnapamMeTpy Tuna Desert (13
nepeoi ¢opMmbl), a ccblika Ha Scone (M3 TpeTbel (POpPMbl) HEMOCPEACTBEHHO MPYCBaNBaETCA
napaMeTpy Tmuna Scone (B nepsoy ¢opme). BTtopas dopma nckioyaetrca n3 Habopa no
aHaNoOrMyHbIM coobpaxeHnsaM. B ntore KONMYECTBO BO3MOXHbIX METOA0B COKPATUIOCh A0
ofHoro (TpeTtber hopMbl Moorge), U UMEHHO 3TOT MeToA M 6yaeT Bbi3BaH.

MNMocnegHwi BbI30B ABNSETCS HeAONYCTMMbIM. NMocne wara 1 Habop BO3MOXHbIX METOAOB
COCTOMT U3 NepBor 1 BTOpor dopM. MNMockonbKy napameTpbl 110601 N3 3TUX GOPM HE MOryT
6bITb NPUCBOEHbI MapaMeTpam APYroK, Ha wWware 2 He yAaeTCs UCKIYMTb M3 Habopa HY Oa4HY
n3 3tnx dopm. CnegoBaTesibHO, Mbl UMEEM Ae/1I0 C HEOAHO3HAYHbIM BbI30BOM, MO NMOBOAY
KOTOPOro KOMMUATOP HE MOXET MPUHATb HUKAKOro peLleHns, YTo SIBSIETCS HeAOMYyCTUMbIM.

OTK e nNpaBuia OTHOCATCSA U K MPUMUTUBHbBIM TUNaM. HanpuMmep, 3HaveHne int MoOXeT 6bITb
npucBOEHO NnepemMeHHoM float, 1 Mpyn pacCMOTPEHUN MEPErpy>KEHHOro Bbi30Ba 3TOT akT byaer
NMPUHSAT BO BHUMAHWE — TOYHO TakK Xe, KaK N BO3MOXHOCTb NMPUCBanBaHUS CCbIIKN
ButteredScone ccbinike Scone.

MeperpyeHHble METOAblI HE MOTYT OT/IMYATLCS OAHUM JIULUb TUMOM BO3BPaLLAaeMoro 3HauYeHus
W/VNN CMMCKOM BO36YXKAaeMbIX UCKITHOYEHWIA, MOCKO/bKY B MPOTUBHOM Cilyyae npu Bblibope
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3anyCcKaemMoro MeToga BO3HMKano 6bl CANLWIKOM MHOIO HEOAHO3HayvyHocTel. Hanpumep, ecnm 6bl
cyliecTtsoBasno aBa Metoaa doppelganger, KoTopble 6bl OT/IMYANUCL TONLKO TEM, YTO OAUH U3
HMX BO3BpallaeT int, a Apyron — short, To 0TA4aTb NpeAnoyYTeHNEe OAHOMY U3 HUX B C/eAylowem
onepaTope 6b1/10 661 HEBO3MOXHO:

double d = doppelganger();

AHanornyHasa npobnema CcyLwecTByeT 1 A8 UCKITIOYEHMA, NOCKONbKY ftoboe nx KkonnyecTtso (a
Takxe BCe WM HW OAHO) MOXET 6bITb NepexBayveHo BO hparMeHTe nporpamMMbl, Bbi3biBaOLWEM

neperpy>XeHHbli MeTol. BaM He yaacTcs onpeaennTb, Kakon U3 AByX MeToZ0B AO0JIKEH
BbI3bIBATbCS, €C/IM OHU OTINYAIOTCS TONIbKO BO36YXXAAEMbIMU UCKITIOUYEHUSIMU.

5.15. ApudpMeTrnueckue onepartopbl

Java noaaepxuBaeT ceMb apudMeTUUYECKMX onepaTopoB, KOTopble paboTatoT C Nto6biMU
UMCIOBLIMU TUMAMU:

+ CnoxeHue
- BbluMTaHue
* YMHOXeHue
/ nenexHve
% OCTaToK

Java Takxe NoAAepXMBAET YHapHbI MUHYC (-) ANS U3MEHEHWS 3HaKa Yncria. 3HaK MOXET 6bIThb
M3MEHeH onepaTopoM CJieAyHoLlero suaa:

val = -val;

Kpome Toro, MMeeTcs U YHapHbIV MIKC — HanpuMep, +3. YHapHbIV MAKOC BKIKYEH AN
cnmmeTpumn, 6e3 Hero 6b110 6b1 HEBO3MOXHO 3anuCbiBaTb KOHCTAHThI Buga +2.0.

5.15.1. UenouncneHHana apudpmMmeTmka

LlenouncneHHas apndmMeTmKa BbINMOSHAETCS C AOMNOJIHEHNEM MO MOAYJI 2 — TO €CTb NpU
BbIXOAE 3a npeaenbl CBOero gnanasoHa AonyCTUMbIX 3HadeHui (int unmn long) BennumHa
NMpMBOAMTCS MO MOAY/IO, PAaBHOMY BeMYMHe AMnana3oHa. Takmm ob6pa3omM, B LEesT0HUCIIEHHON
apudMeTrKe HUKOr4a He NMPOMCXOANT NEPENOIHEHMS, BCTPEYAKOTCS SMLUb BbIXOAbl 3HAYEHUS 3a
npenesnbl Anana3oHa.

Mpu LenoYnCNeHHOM AeNeHnn NPOUCXOAUT OKPYTI/IEHME MO HarnpasB/ieHUo K Hy o (To ecTb 7/2
paBHO 3, a —7/2 paBHO —3). [lefieHne 1 oCcTaTOK ANSA UesiblX TMMOB NOAUYMHSOTCA Creaytowemy
npasuny:

X1y)*y + x%y == x

CnepoBaTtesnibHO, 7%?2 paBHO 1, a —7%?2 paBHO —1. [leneHne Ha HOJIb UM HaxoXAeHne octaTka
OT AeneHuvs Ha O B LeN0YnCIIEHHON apudMeTUKe He AOMYCKaeTCs U NpMBOAMT K 3amnyCKy
vckoYveHnsa ArithmeticException.

ApudmMeTrnyeckue onepaummn C CMMBOMAaMM NPeaCcTaBAsioT cob0l LenoyYncieHHble onepaumm
rnocne HesiBHOro npmeeneHus char K Tuny int.
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5.15.2. ApucpmMeTuka c niaBaroLien TOUKOMN

[Ons paboTbl C NnaBaroLern ToUKon (Kak Ana npeacTaBneHus, Tak U Ans CoBepLUeHns
onepauui) B Java ncnonb3yeTcs ctaHaapT IEEE 7541985. B coOTBETCTBUM C HUM A0MYCKaKTCA
KaK nepenosiHeHne B CTOPOHY 6€CKOHEeYHOCTH (3HaYeHWe MpeBbIaeT MakCUManbHO
ponyctumoe ang double nnun float), Tak 1 BbipoXAeHWE B HOJb (3HAaUYEHME CTaHOBUTCS C/IULLKOM
MasibiM U HEOTIMUMMBIM OT HYNA Ang double nnum float). Takxke nmeeTca cneunanbHoe
npeactasneHve NaN (“Not A Number”, To eCTb “He-4ncno”) Ans pe3ynbTaToB HeAOMYCTUMbIX
onepauun — Hanpumep, AefeHUs Ha HOJb.

ApudmeTmyeckmne onepaummn ¢ KOHeYHbIMU onepaHaamMm paboTaloT B COOTBETCTBUMN C
06LLENPUHATBIMM HOPMaMK. 3HAKM BbIpAXXEHWUI C NaBaloW e TOUKOM TakXKe MOAUYNHSATCSH 3TUM
rnpaBuiam; NepeMHOXeHWEe ABYX YMCEN C OAMHAKOBbLIM 3HAKOM ZaeT NOJSIOXKUTENbHbIN
pe3ynbTaT, Toraa Kak npu nepeMHOXeHUn ABYX YMCen C pa3HbIMW 3HaKaMu pesynbTaTt byaer
oTpuLaTesbHbIM.

CnoxeHne aAByX 6€CKOHEeYHOCTEN C OANHAKOBbIM 3HAaKOM AaeT 6€CKOHEYHOCTb C TEM Xe 3HAKOM.
Ecnn 3Haku pasnuyarTcss — oTBeT paBeH NaN. BbluMTtaHne 6eCKOHEeYHOCTEN C OANHAKOBbLIM
3HakoM gaeT NaN; BblunTaHne 6eCKOHEYHOCTEN C pasHbIMX 3HAaKaMKU AaeT 6€CKOHEYHOCTb, 3HaK
KOTOPOM COBMagaeT CO 3HAaKOM n1eBOro onepaHga. Hanpumep, (-(-)) paBHo . PesynbTaT ntoboin
apudMeTMyecKkon onepaumun, B KOTOpPoOM yyacTteyeT BenmumHa NaN, Takxe paseH NaN. Mpu
nepenosiHeHUN nony4vaeTcsd 6€CKOHEeYHOCTb C COOTBETCTBYIOLMM 3HAKOM, @ NpPU BbIPOXAEHUN —
HOJIb C COOTBETCTBYHLMM 3HaKOM. B cTaHgapTe IEEE nMeeTca oTpuuaTesibHbIA HOMb, KOTOPbIA
paseH +0.0, ogHako 1f/0f paBHO nonoxunTtenbHon 6eckoHeyHoCTH, a 1f/-0f paBHO
oTpuLaTesibHOM 6€CKOHEYHOCTH.

Ecnm -0.0 == 0.0, KaK Xe OTAIMYMUTb OTPULLATESbHbIA HOJb, NOJSTYYEHHbIA B pe3ynbTaTe
BbIPOXAEHUSA, OT MONOXUTENbHOrO? Ero cnefyeT ncrnosib3oBaTh B BbIPaXXEHUU, B KOTOPOM
y4yacTBYeT 3HaK, W NpoBepuUTb pe3ysbTaTt. HanpuMmep, ecsiv 3HayeHne X paBHO OTpULaTebHOMY
HYN10, TO BblpaxeHue 1/x 6yaeT paBHO oTpuuaTenbHOM 6eCKOHeYHOCTH, a ecnu
MOSIOXUTENbHOMY — TO MOMIOXUTENbHON HECKOHEYHOCT!.

Onepaumnu ¢ 6eCKOHeYHOCTSAMN BbIMOMIHAKTCS N0 CTaHAAPTHLIM MaTeMaTUYECKUM MpaBuiam.
CnoxeHune (MNKn BblYMTAHUE) KOHEYHOrO YMcna € Niobon 6eCKOHEeUHOCTbIO TaKkxXe AaeT
6eckoHeyHoCTb. HanpumMep, (-+X) gaeT - ansa 1boro KOHEeYHOoro X.

BeckoHeUHOCTb MOXeT 6bITb MOSTyYeHa 3a CYET COOTBETCTBYOLWEN apndmMeTMyecKon onepauum
WAV UCMOMb30BaHUA nMeHn beckoHeuHocTn Ans obbekToB Tmna float nnm double:
POSITIVE_INFINITY vnn NEGATIVE_INFINITY. Hanpumep, Double . NEGATIVE_INFINITY
npeacTaBnseT 3HayYeHne oTpuuaTebHoM 6eckoHeyHOoCTH Ansa 06bekToB TMNa double.

YMHOXeHMe 6€CKOHEYHOCTU Ha HOJb AaeT B pe3ysbTate NaN. YMHOXeHne 6eCKOHEUYHOCTU Ha
HeHyleBOe KOHEYHOEe YMCo AaeT 6ECKOHEYHOCTb C COOTBETCTBYHOLMM 3HAKOM.

[JeneHve, a Takke efieHMe C OCTaTKOM MOXET AaBaTb 6€CKOHEeYHOCTb UM NaN, HO HUKOrza He
NPUBOANT K UCKIOUEHMSM. B Tabnuue nepeuncrieHbl pesynibTaTbl apupMeTMyeckux onepaumia
NMpu pasfMYHbIX 3HAYEHUSX OrnepaHaoB:

X \Y% x/y X%y
KoHeuHoe | 0.0 +aco | NaN
KoHeuHoe | +a0 +0.0 |x
+0.0 +0.0 NaN NaN

+ao KoneuHoe | d+a | NaN
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+ao +a0 NaN NaN

Bo BCcex oCTasibHbIX OTHOLUEHMSAX HaX0XAeHMe ocTaTKa Npu AeNeHnM C niaBakoLen TOUKOon
MPONCXOAUT @aHasIOMMYHO HaXOXAEHMIO LefTOYMCIIEHHOrO ocTaTKa. BblumncneHne ocrtaTtka
MeToAoM Math.IEEERemainder onncaHo B pa3zerne 14.8.

5.15.3. ApucpmMeTuka Cc nnaBaroLlen TOUKOMU U cTaHaapT
IEEE-754

ApudmMeTrKa C niaBaLLelr TOYKON B A3blke Java npeacrasnset cobon NoagMHOXKECTBO
cTaHgapTa IEEE-754-1985. TeM unTaTensiM, KOTOpbIM He06X0AMMO MOTHOE NMOHMMaHWe BCeX
CBSI3aHHbIX C 3TUM acneKkToB, cneayeT o6paTuTbcs K cneundukaumm a3bika Java “The Java
Language Specification”. BoT kpaTkas cBoAKa K/HOYEBbIX OT/IMYMUIA:

HenpepbiBaemas apugmeTrka: B Java OTCYTCTBYHOT KaknMe-nbo UCKITIUYEHUS UN UHbIE
CObbITUSI, CUTHaNU3MpYyoLWMe 06 UCKIIUYUTENBHbIX COCTOSIHUSIX B CMbIc/e IEEE:
[efleHre Ha HOJb, MepernosiHeEHNE, BbIPOXAEHME UMW NOTEPSt TOYHOCTU. B apudmeTnke
Java He npeayCcMOTpeHbl Kakne-nnmbo AeNcTBUS Npy NosiBNeHun 3HadeHrst NaN.

OkpyrieHne: B apudMeTrKe Java NpOUCXOANUT OKpYyr/ieHne K bvKaniiemy —
HETOYHbIN pe3ynbTaT OKpYyrnseTcs K 6avxarnemMy npeacTaBUMOMy 3HAYEHUIO; Npu
HasiMumMm ABYX OANHAKOBO H6IN3KMX 3HAYEHUI MpeanoyvTeHne oTAaeTcs ToMY, Y
KOTOpOro mnagwmin 6ut paseH 0. 3To cOOTBeTCTBYET CTaHAapTy IEEE. OgHako npwm
npeobpa3oBaHnN ynMcna € naaBaroLLelr TOYKON K LenoMy B Java NpoucxoamT
OKpYr/IeHMe NO HanpasJ/IEHMIO K HYJTH0. Java He AornycKaeT BblbupaemMbix
No/sib30BaTENIEM PEXMMOB OKPYNIEHNSA ANS BbIYMC/IEHMI C NJlaBaloLen TOUKONM:
OKPYT/IEHVS BBEPX, BHU3 UM MO Hanpas/IEHUIO K HYJIHO.

YcnosHble onepaumn: B apyudmeTmke Java OTCYTCTBYIOT pesiuMOHHbIE NpeanKaThl,
KOTOpble Obl peann3oBbiBasin MOHATUE YNOPAAOYEHHOCTU, 3a UCKJTIOYEHNEM I=. TeM He
MeHee BCe BO3MOXHble Cily4Yaun, KpoMe O4HOro, MoryT 6bITb cMOo4ennpoBaHbl
nporpaMMnUCTOM C UCMNOJIb30BaHMEM CYLLECTBYHOLWNX onepauMVl OTHOLWUEHNA n
JIOTMYECKOro oTpuuaHua. VcknoyeHneM SBnseTcs OTHOLWeEHue “ynopﬂ,qoueHo, HO He
paBHO”, KOTOPOE Npu HeEO6XOAMMOCTM MOXET b6bITb NpeAcTaBieHo B BUAe x<y || x>y.

PaclumpeHHbie popmatsi: apudMeTrKa Java He NoanepXUBaeT HUKaKMX paclUMpPEeHHbIX
¢dopmaToB, 3a UCK/OYEHMEM TOro, 4To double MOXeET BbICTynaTtb B KayecTBe
pacwmpeHus dopmaTta C 0OAMHAPHOM TOYHOCTbIO. Hannumne apyrnx paclumpeHHbIX
dopmaToB He sBnseTca TpeboBaHneM cTaHAapTa.

5.15.4. KoHKaTeHauus CTPOK

OnepaTop + MOXeT NPUMEHSTLCS ANt KOHKaTeHaLMu CTpok. MNpuBeneM npumep:

String boo = "boo";
String cry = boo + "hoo";
cry += "I";

Systemout. println(cry);

A BOT KaK BbIMISaAUT pe3ynbtat paboThbl:
boohoo!

OnepaTop + Takxe UCrosnb3yeTcs AN8 KOHKaTeHaunn o6bekToB Tuna String CO CTPOKOBbIM
npeacraBneHeM noboro NpUMMTUBHOIO TUNa unn obbekTa. Hanpumep, cneayowmin dparMeHT
3aKJIloYaeT CTPOKY B KaBbIYKM-“enoukn” (guillemet characters), KoTopble NCNONb3YOTCA AN
LMTUPOBaAHMNSA BO MHOMMX €BPOMENCKMX A3bIKax:
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public static String guillenete(String quote) {
return '™’

}

HesBHOe npeobpasoBaHmne MPUMUTUBHBLIX TUMOB Y 06BEKTOB B CTPOKWU MPOUCXOAUT NULLb MpU
MCMOJ/Ib30BaHUM + WU += B BbIP@XeHUSX CO CTPOKaMn — u Hurae 6onee. Hanpumep, metoay,
BbI3bIBAEMOMY C MapaMeTpoM Tuna String, Hy)XXHO nepefiaBaTb UMEHHO String — Bbl HE CMOXeTe
nepeaatb 06bekT unu float n paccunTbiBaTh Ha ero HesiBHOE NMpeobpa3oBaHue.

+ quote + ;

5.16. OnepaTtopbl NpUpaweHus n
YMEeHbLUeHUus

OnepaTopbl ++ U — MPUMEHSAIOTCA COOTBETCTBEHHO A1 NpUpaLLEHUS U YMEHbLUEHUS
3Ha4YeHUN. BbipaxeHune i++ 3KBMBANEHTHO i = i + 1, eCnu He cuMTaTth TOro, YTO B MEPBOM
cnyyae i BblUMCNAETCA BCero oavH pas. Hanpumep, onepaTtop

arr[where()]++;

BCero o4AMH pa3 Bbi3blBA€T METOA where un MUCMNONb3YET pe3ynbTaT B Ka4eCTBe MHAEKCaA MaCCuBa.
C popyroi CTopoHbl, B onepartope

arr[where()] = arr[where()] + 1;

MeToA where 6yAeT Bbi3blBAaTbCSA ABaXKAbl: OAWH pa3 NMpu BblYUC/IEHWMM NPABOCTOPOHHENO
MHAEeKca, a BO BTOPOW pas — Mpw BbIYMC/IEHWUM TEBOCTOPOHHErO MHAEKCa. ECM npu KaxaoM
Bbl30Be where BO3BpallaeTcs HOBOE 3HAaueHWe, pe3ynbTaTt 6yAeT OTIMYaTbCs OT NPUBELEHHOMO
BblLLE BbIPAXEHWUS, B KOTOPOM UCMOMb30BaH ornepaTop ++.

OnepaTopbl NpUpaLeHns 1 yMeHbLlleHUs MoryT 6biTb NMb0 npepukcHbiMu, Nnb0o
MOCTUKCHbIMM — TO €CTb CTOATb NM60 0, Nnb0o Nocne ceoero onepaHaa. Ecnm onepatop
CTOUT Nepes onepaHaoM (Npedukc), To onepaums npupawleHns/yMeHblUIeHUs BbINOTHAETCA 40
BO3BpalleHns pe3ynbTaTta BblpaxeHus. Ecnuv xe onepaTtop cTtouT rnocsie (NocThukc), To
ornepauus BbINMOJIHAETCS 110C/1€ NCMONIb30BaHUs pe3dyribTaTa. MNpumep:

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

int i = 16;

Systemout.println(++ + " " +i++ +" " +i);
}

}

Pe3ynbTtat paboTbl 6yAeT BbIrMSAAETb TaK:
17 17 18

MepBoe BbiBeAEHHOE 3HAYEHME PaBHO i MOC/E BbINOHEHWUS NPedUKCHOro NpupaLleHus Ao 17;
BTOPOE 3HaYeHWe PaBHO i MOC/e 3TOrO NMPUPAaLLEHUsl, HO A0 BbINO/HEHUS CleAYOLLEro,
NMOCT(UKCHOrO NpupalleHms 4o 18; HakoHeL, 3HaYeHue i BbIBOAUTCS MOC/e ero NoCTOUKCHOMO
npupaLLeHusl B CepeiMHe ornepaTtopa BbiBOAA.

Onepauny NpupaLleHnst U YMEHbLUEHUS ++ U — MOTFYT NMPUMEHSATbCS K NMepeMeHHbIM Tuna char
ANS MoNyYeHu s CreayoLwero Uiy npeablayLllero cMMBosia B KoaMposke Unicode.
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5.17. OnepaTopbl OTHOLUEHUS U YCJIOBHbIN
oneparop

B Java nmeeTcs cTaHAapTHbI Habop onepaTopoB OTHOLLIEHUS U YC/IOBHbIX ONepaTopoB:
> 6onblie

>= 60/iblle NN PaBHO

< MeHbLue

<= MEeHbllUe W1 paBHO

== paBHO

= He paBHO

Bce 3T onepaTopbl BO3BPALLAT JIOrMYECKMEe 3HavYeHns. YHapHbIA onepaTtop ! nHBepTupyeT
JIOMMYECKY0 BENIMYMHY, U, cnefoBaTesnbHO, Itrue — 3To TO Xe camoe, 4To U false. NpoBepka
NOTMYECKMUX BENUYMH 0ObIYHO NMnpon3BoOANTCA HEMNOCPEACTBEHHO — €CJZIN X U Y OTHOCATCA K
nornyecKkomMy Tmny, To CHUTaEeTCA 6onee N34UWLHbIM HanmcaTb

HE (O] ty) Ao
...
}

HeXenun

if (x ==true || y == false) {
/1

}

Pe3ynbTaTbl 1OrMYeckux onepaumin MoryT 06beanHATLCS NOCPeACTBOM OnepaTopos && u ||,
KOTOpble 03HauvaroT “norndeckoe U un “nornyeckoe NN” cooTBeTCTBEHHO. [10 BO3MOXHOCTU
3TV onepaTopbl cTapaloTcs 0601MTUCE 6e3 BbluMCNeHNS CBOEro BTOpOro onepaHaa. Hanpmmep:

if (w &k x) { /| BHemnee "ecsm"
if (y ||l z) { /! euyrpennee "econ"
/1 Teno BHyTpenHero "ecsm"
}
}

BHyTpeHHee “ecnun” BbIMOHAETCS NMNLUb B TOM Ciiyyae, ecnn oba 3HadeHus (W 1 X) paBHbl true.
Ecnu w paBHo false, To Java He CTaHeT BbIUUC/IATL X. TeslI0 BHYTPEHHEro “ecnu” BbINoSHSAeTC,
ecnun xotsa 6bl OAHO M3 3HAYEHWI, Y UK z, paBHO true. Ecnu y paBHo true, To Java He
BbIYNCNISET Z.

3T0 NpaBW/IO YaCcTO UCMOJb3yeTCs BO MHOMMX NporpaMmax Ha Java ans obecneyeHus
NpaBuIbHOCTN UK 3PP eKkTMBHOCTN paboTbl. Hanpumep, AaHHbIN MeToA AenaeT 6e30nacHbIM
cneaywownii pparmMeHT:

if (ix >=0 & ix << array.length & array[ix] !'= 0) {
/1
}

CHauasna BbINOSIHAETCA NpoBepKa AManasoHa — TOSIbKO B TOM C/ly4vae, ec/iv nepeMeHHas x
NIEXUT B AOMYCTUMbIX Mpeaenax, oHa 6yaeT UCronb30oBaHa And AOCTYMNa K 3/1eMEHTY MaccuBa
array.

C NorMyecknMm 3HaAYEHMAMU UCTOMNb3YHOTCS TOJIbKO OMepaTopbl paBeHCTBAa == U !=, NOCKOJIbKY
BOMpPOC O TOM, yTo 6onblue — true nnu false — aBNsSIeTCA 6€CCMbICTIEHHbIM.
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[JaHHoe 06CToATeNbCTBO MOXET MCMOJ1b30BaThCs AN UMUTALMU “/TOFTMYECKOr0 MCKI0YaoLWero
WIN”. B npuBeAeHHOM HUXe pparmMeHTe meTos sameSign 6yAeT BbINONHATLCS INLb B TOM
cryyae, ecnm X Uy MMeroT OAMHAKOBbIM 3HaK (MM OAHOBPEMEHHO PaBHbl HYJ110), B MPOTUBHOM
cnydae BbinonHaeTca differentSign:

di fferentSi gn:

if (x << 0 ==y << 0)
saneSi gn();

el se

di fferentSign();

3HauyeHus C niaBatoLle TOUKOM MOAUYNHSAKOTCA CTaHAAPTHOMY ynopsaoyeHuto (—1.0 MeHblue
0.0, KOTOpOe, B CBOK O4Yepeb, MEHbLUE MONOXUTENbHON 6ECKOHEUYHOCTH), 3a UCKITIOYEHUEM
aHoMmasnbHoro 3HadyeHnsa NaN. Bce onepaTopbl OTHOLWEHUS, KOTOpble cpaBHMBatOT NaN ¢
yncrom, Bcerga Bo3BpawatoT false, Kpome onepaTtopa !=, KOTOpbIV BCeraa BO3BpallaeT true.
[aHHoe yTBepXXAeHne ocTaeTCs UCTUHHbIM, Aaxe ecnu oba onepaHaa pasBHbl NaN. Hanpumep,
3Ha4YeHMe BbIpaXXeHUs:

Double.NaN == Double.NaN

Bcerga pasHo false. YTobbl MpoBepuTh, ABASETCS 1M HEKOTOPOE 3HadyeHne NaN, ncnonb3ymTte
crneunasnbHble cpeacTsa, onpeaesnsieMble Ha YPOBHE TUna: ctaTuyeckne MeTobl
Float.isNaN(float) n Double.isNaN(Double).

[Be ccbiikn Ha 06beKT Bcerga MoryT NpoBepsTbCs Ha paBeHCTBO. BoipaxeHune refl==ref2
paBHO true, ecnin o6e CCbINIKN yKa3blBatOT HA OAMH U TOT e 06bekT nnun obe oHu pasHbl null,
[aXKe eCNn CCbIJTKM OTHOCATCS K pasfiMyHbiM 06bsABAEHHbIM TUNaM. B NnpoTMBHOM cny4yae
BO3BpaLwaeTcs false.

C obbekTamu String onepaTopbl paBeHCTBa paboTatoT HE Tak, Kak MOXHO 6b110 6bl 0oXXuaatb.
[Ons 3agaHHbIX 06bEKTOB Strl un str2, OTHOCALWMXCS K TUNy String, BblpaxXeHue strl==str2
npoBepsieT, YKa3blBaOT M 3TU ABe CCbIJIKU Ha OAMH U TOT Xe 06bekT String. OHO He

rnpoBepsieT, COBNAAaeT M COAEPXKMMOE 3TUX CTPOK. PAaBEHCTBO COAEPXMMOro onpeaenseTcs
mMeToAoM String.equals, onncaHHbIM B rnase 8.

5.18. Nopa3paaHbie onepauuu

CyLecTByYIOT creaytowme buHapHble nopa3spsgHble onepauum:

& nopaspsgHoe U

| nopaspsaHoe Bkavawowee UIN

M nopaspsaaHoe ucknovarwuwee UWIN (XOR)

Kpome Toro, umeeTcs yHapHbIli onepaTop AOMOSIHEHUS ~, KOTOPbIN M3MEHSeT COCTOSHUE
Kaxxgoro 61MTa onepaHaa Ha NPOTUBOMOJIOXHOE. [JononHeHMe Luenoro 3HadeHns 0x00003333

paBHseTca Oxffffccec.

[Opyrue onepatopsbl, paboTalwme C onepaHaaMm Ha ypoBHe 6MTOB, OCYLLECTBAAKOT CABUT 6UTOB
B LiefbIX 3HaYeHusaxX. ITO criefyoLlme onepaTopsl:

<< CABWUT B/1EBO C 3anNnoO/IHEHUNEM MpaBbIX 6uToB HYJIAMU
== CABWUT BMpaBo C 3arfoJ/IHEHNEM JIEBbIX 6uToB COAEPXNMbIM
cTapwero (3HakoBoro) 6uTta

>>>> > CABWUT BMpaBo C 3arfoJ/IHEHNEM JIEBbIX 6utos HYJIAMU
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B neBolt YacTu onepaTopa cABUra ykasblBaeTCsl CABMIAEMOe 3HaYeHne, a B NpaBoin —
KOMMYeCTBO pa3psaaoB. HanpuMep, var=>>>2 caBuraeT 6UTbl NEpEMEHHO var Ha ABa paspsaa
BMPaBO M 3amnoJiHAEeT ABa CTaplUnx 6UTa HysMu.

MpaBuna TMNOB ANA ONepaToOpoB CABWUIA HECKOJIbKO OT/IMYAKOTCS OT TEX, UTO MPUMEHSIHOTCS K
npoyvM 6MHApHbLIM onepaTopaM. Tun pesysbTaTa ornepaTopa CABWra CoBrnagaeT C TUMOM JIEBOro
onepaHAa — TO eCTb CABMIaeMoro 3HavyeHus. ECim B 1eBOI YacTu onepaTopa cABUra CTouT
BefMUYMHa TMNa int, To pe3ynbTaT cABWra Takxe 6yAeT uMeTb TUM int, AaXe ec/in Konn4ecTso
CABUraeMbIxX paspsaaoB 6bi10 NpeacTaBAeHo B BUAE 3HaUYeHMs Tuna long.

Ecnu Konv4yecTBO pa3psaoB cABura npesblaeT KOAMYeCcTBO 6UT B C/I0BE MM €CNIN OHO
OKaXeTCcs OTpuUaTeNbHbIM, TO (PaKTUYECKOe KOIMYEeCTBO pa3psaos caBura 6yaeTt oTanyaTbes
OT 3agaHHoro. OHo 6yaeT npeacTaBnATb CO60OM 3a4aHHOE KOMMYECTBO C MPUMEHEHMEM MACKM,
paBHON pa3mepy TuMa 3a Bbl4eTOM eAuMHULbl. Hanpumep, ana 32-pa3psgHoro 3HayeHus tmna
int ncnonb3yetca macka Ox1f (31), Tak YTO BblpaxkeHMss N<<35 n N<<-29 6yayT 53KBMBaNEHTHbI
n<<3.

Mopa3psiaHblie onepaTopbl MOMYT TaKXe UCMOb30BaTbCS C JIOTMYECKUMU 3HAYEHUSAMU. & U |
BO3BPALLAIOT TE XEe 3HAYEHUSs], YTO U UX JIOTMYECKUe aHanorm && v ||, C OAHUM BaXKHbIM
OT/IMYMEM: B MOpaspsiiHbIX onepaTopax BCeraa BbluMCsATCS oba onepaHza, Toraa Kak B
NlorMyeckux ornepatopax oba onepaHaa BbIUYMCASOTCS NULLb B C/lydae Heo6XoauMOoCTy.

Mopa3psaaHbin onepaTop ~ BO3BpaLlaeT 3HayYeHue true, ecniv onepaHabl pasimyaloTcs — NnLlb
OAMH U3 HUX paBeH true, HO He ob6a cpa3y. ™ NpeAoCTaBAsET ele 0A4HY BO3MOXHOCTb AN
MOAENMPOBAHUA “flormyeckoro uckoyarowero WiN”:

if ((x << 0) " (y << 0))
di fferentSign();

el se

saneSi gn();

Mopa3spsgHblie onepaTopbl MOMYT MPUMEHATLCS TOMTBKO A1 3HAYEHUIN LeNoro U 10rM4eckoro
TUMa, HO He ANSA 3Ha4YeHUI C NiaBatoLen TOUKOM Un ccbinok. OnepaTopbl caBura
MPUMEHSIOTCS TOMIbKO ANS LenbiX TUNOoB. B Tex peaknx cnyyasax, Koraa Bam noHazoburtcs
MaHMNynMpoBaTb C butamMmn B NpeacTaB/IEHUN BEMYMHbBI C MIaBaloLWLEN TOYKOM, MOXHO
BOCMONb30BaTbCA MeToAdamu npeobpasosaHms ansa knaccos Float n Double, paccMoTpeHHbIMKU B
pasanene “Float n Double” Ha cTp. .

5.19. YcnoBHbIX onepaTtop

YcroBHbIki onepaTop NO3BOJISIET BCEMO B OAHOM BbIPAaXXEHUW BbibpaTb 0AHO U3 ABYX 3HAYEHUN
Ha OCHOBaHUM JIOrMYECKON NepeMeHHOoN. MNpruBoAMMas HUXeE 3amnuch:

value = (userSetlt ? usersValue : defaultVal ue);

paBHO3HaYHa CriefyoLWen:

if (userSetlt)

val ue = usersVal ue;
el se

val ue = def aul t Val ue;

naBHOe oTAMume mMexay onepaTtopamu if n ?: 3akiovaeTcs B TOM, YTO nocriegHuii obnagaet
COB6CTBEHHbIM 3HaYeHMeM. YCOBHbIN onepatop obecneuvsaeT 60nee KOMNAKTHYHO 3anuch,
OAHaKO He BCe NMpOrpamMMMCTbl COMIALLATCA C TEM, YTO OH Jlyylle BOCMPUHMMAETCS unTaTenem
nporpaMmbl. Mbl NO/Ib3yeMcs TEM MW UHbIM BAPUAHTOM B 3aBUCMMOCTU OT O6CTOSATENbCTB.
Ncnonb3oBaHne ckobok, OKpYyXarLmnX BbIpaXeHUs YCI0BHOIO ornepaTtopa, SBASETCS BOMPOCOM
JIMYHOIO BKYyCa, U Ha MPaKTMKe BCTPEYAITCS CaMble pas3finyHble BapuaHTbl. CaM A3bIK He
TpebyeT NpucyTCTBUSA CKOOOK.
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BblpaxxeHusa-pe3ynbtatbl (BTOPOE U TPETbE) AO/DKHbI UMETb TUM, COBMECTUMbIN C onepaumen
npuceamBaHus. Kaxxaoe n3 HUX AO/HKHO 6biTb TakMM, YTO6bl OHO MpuUcBanBanochb Apyromy 6es
SIBHOrO NpuBeAeHus Tuna. Tun pe3ysbTaTa yC/I0OBHOIO ornepaTtopa CoBnagaeT ¢ 6onee o6wmm
M3 TUNOB ABYX BO3MOXHbIX pe3ynbTaToB. Hanpumep, B onepaTtope

double scale = (halveit ? 1 : 0.5);

pe3ynbTaTbl OTHOCATCA K TMnam int (1) u float (0.5). 3HayeHne Tuna int MOXeT 6bITb NPUCBOEHO
nepeMeHHor double, MO3TOMY yCNOBHbINM onepaTop Takxe nMmeeT Tun double. 210 npasmno
COXpaHsaeTcsa 1 ANs CCbITOK — eCNn 3HavyeHre O4HOro TMna MOXeT NpucBavBaTbCsa APYroMy, TO
TUNoM onepaumn 6yaeT Hambonee obwuii (HamMeHee pacwmpsembli) U3 HUX. Ecnn HM ognH 13
3TUX TUMOB HEe MOXET OblTb MPUCBOEH APYroMy, TO Oonepauns SBnsgeTcs HegonyCTUMON.
YCNoBHbIN onepaTop MHOrAa Ha3bIBAOT MW OMepaTopoM “BOMPOCUTESNbHbIN 3HAK/TOUKa” 13-3a

OpMbI €ro 3anucu, Unn “TepHapHbIM ONepaTopoM”, MOCKOMbKY 3TO €AUHCTBEHHbIN TEPHAapPHbIN
(Tpex-onepaHAHbIli) ornepaTop B A3blke Java.

5.20. OnepaTtopbl NpucBanBaHuA

MpocTon 3HaK = gBNseTCS OCHOBHOM (DOPMOWM onepaTopa npuceavBaHus. Java NnogaepxusaeTt
MHOrO APYruX pa3HOBUAHOCTEN NpucBanBaHus. Jliobon apndmeTnyeckmnin unm 6UHapHbIi
nopaspsAHblii onepaTop MOXeT 6bITb 06beanHeH ¢ = ansa obpa3oBaHUsa onepaTtopa
npuceavBaHusa. Hanpumep:

arr[where()] +=12;

NpUBOAUT K TOMY Xe pe3y/bTaTy, YTo U

arr[where()] = arr[where()] + 12;

3a UCKJ/IIOYEHNEM TOr0, YTO B MEPBOI 3amnmnCK BbipaXKEHME B JIEBOI YaCTW BbIUMCISETCS BCEro
OAVH pas.

[nsa 3apaHHON nepeMeHHoN var Tuna Type, 3HadyeHus expr u 6MHapHOro onepatopa op 3anuvchb
var op= expr

S5KBMBAaNEHTHA CNeayoLlen:

var = (Type)((var) op (expr))

32 UCKJIIOYEHUEM TOrO, YTO 3HAYEHME var BbIYMCNAETCS BCEro OAMH pas. DTO O3HayaeT, uYTo
3anucb op= AOMNYyCTMMa NULIb B TOM C/ly4Yae, ecainu ornepaTop op MOXET 6biTb UCMONb30BaH AN
TUMNOB, YYaCTBYIOLWMNX B BblpaXKeHMWN. TaK, Bbl HE CMOXETE NPUMEHUTb <<= C NepeMeHHbIMU
Tuna double, NoTOMy 4TO onepaTop caBura << He pabortaeT ¢ double.

Ob6paTnTe BHUMaHWE Ha UCMNO/b30BaHNE CKOBOK B NMpUBEAEHHON Bbile 3anucu. BoipaxxeHue
a*=b+1

3KBMBANEHTHO

a=a*(b+1)

HO He

a=a*b+1

XoTs a += 1 — TO Xe caMoe, 4YTO U ++a, 3anncb C UCMOMb30BaHNEM ++ CUM- TaeTcs bonee
Harns4HoM, N NOTOMYy el OTAAeTCs NMpearnoYTeHne.
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5.21. AMeHa nakeToB

Nma nakeTa npeactasnsieT cobon nocnenoBaTenbHOCTb MAEHTUMUKATOPOB, pasgenseMbixX
Toukamm (.). B TeyeHrne HEKOTOpPOro BpeMeHn TEKCTOBblE peAaKTopbl C NoaaepKkoi Unicode
ewe 6yayT ocTaBaTbCsA peAKOCTblO, TaK YTO B MMEHax MNakeToB, NpeAHa3HaYeHHbIX A4S
LLUMPOKOro pacnpoCcTpaHeHus, CToUT orpaHnymBaTbca ASCII-cumBoiamu.

YnpaxHeHue 5.2

Ha ocHoBaHuW TOro, 4To Bbl y3Hanu B 3ToM rnase (Ho 6e3 HanucaHms nporpamm Ha Javal),
onpegennTe, Kakme n3 npuBeaeHHbIX HUXXE BbIPaXXEHUN ABASIOTCA HEBEPHbIMU, @ Takxe
YKaXWUTe TUM 1 3HaYEHNE BEPHbIX BblpaXXeHWU:

3 << 2L -1

(3L <<<< 2) -1

10 << 12 == 6 >> 17

10 <<<< 12 == 6 >>>> 17

13.5e-1 % Fl oat. POSI TI VE_I NFI NI TY

Fl oat . POSI TI VE_I NFI NI TY + Doubl e. POSI TI VE_I NFI NI TY
Doubl e. PCSI TIVE INFINITY + Fl oat. POSI TI VE_| NFI NI TY
0.0/ -0.0 =-0.0/ 0.0

I nteger. MVAX_VALUE + Integer. M N_VALUE

Long. MAX_VALUE + 5;

(short)5 * (byte)10

(i << 15 ? 1.72e3f : 0)

P ++ + i+ A+ - /'l wmcxomuoe snauenme | = 3

naBa 6
NMOoOPAAOK BbINMNOJIHEHUA

— CkaxwuTe, noxasyncra, Ky4a MHe oTco4a uatmn?

— DTO BO MHOIOM 3@BMCUT OT TOrO, KyAa Tbl XOYELLb MPUATU.
Nbtonc Kapponn, “Anuca B CtpaHe Yygaec”,

nepesos b. 3axonepa

Mporpamma, cocrosias n3 nocaenoBaTeslbHO BbIMO/HSEMbIX ONepaTopoB, HECOMHEHHO
cnocobHa npuvHecT nonb3y, Tak Kak ornepatopbl BbINOJHAKTCA B TOM NOPSAKE, B KOTOPOM OHM
BCTpeyaTcs B nporpaMmme. OgHaKo BO3MOXHOCTb YNpaBnaTb NOPSAKOM CieA0BaHUS
ornepaTtopoB (TO eCTb MPOBEPSATb HEKOTOPOE YC/IOBME U B 3aBUCMMOCTU OT pe3y/ibTaToB
NPOBEPKM BbIMNOMHATL pa3Hble AeNCTBUSA) 3HaMeHyeT coboi KayeCTBEHHO HOBbIW YPOBEHb B
cpeacTBax pa3paboTku. B 3Toi rnaBe pacCMOTPeHbl MPakTUYECKN BCE yrpas/soLme
oriepatopbl, KOTOpble onpeaenstoT NOPSAOK BbIMOMHEHUS nMporpamMmbl. VicknoyeHns
paccMOTpeHbl OTAENbHO B rNaBse 7.

6.1. OnepaTopbl n 6N10KkM

CyliecTByeT [iBE€ OCHOBHbIE KaTEropun OrnepaTopoB: 01epaTopbl-BbIPaXXKEHNS N 0NepaTopbl-
06DbSsIB/IEHMS; U TE€ N ApYTNe yXXe BCTPeYannCb HaM B 3TOM kHUre. OnepaTopbl-BblpaXKeHUs
(Takune, Kak i++ 1nun Bbi30Bbl METOAOB) B COOTBETCTBMM C Ha3BaHWEM NpPeACTaBAsoT cobom
BbIpaXXE€HUMS, B KOHLLe KOTOPbIX CTOMT 3aBepLiaroLlas Touka ¢ 3anarton. /Heob6xoanmMo noMHUTb
06 oTnmMuMKn TepMmnHaTopa (3aBepLialLlero CMMBOA) OT pasaenuTtens. 3ansaTble npu
nepeyncrieHnm naeHTMonKaTopos B 06bABAEHUN ABASIOTCA pa3fennuTensamMm, NoTOMY YTO OHM
pa3gensieT afieMeHTbl B cnvMcke. Touka € 3ansTon ABNsSeTCS TEPMMHATOPOM, TakK Kak OHa
3aBepllaeT KaxAabln onepaTtop. Ecnv 661 Touka ¢ 3ansaton 6bina pasgenuTteneMm onepatopos, TO
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nocnefHss ToYKa C 3anATon BHYTpu 610kKa 6bina 6bl U3NULWHEN, U, BO3MOXHO, AaXe
HegonycTumMon./ He Kaxxaoe BbipaXeHne MOXeT CTaTb OrnepaTopoM, MOCKOJbKY, Hanpumep,
npespaLlleHne NpoBepKM <= B aBTOHOMHbIN onepaTop NOYTV BCeraa okasblBaeTcs
6eccMbicieHHbIM. Criegytowme TUMbl BbIpaXXEHU MOTyT NpeBpalaTbCs B ONepaTopbl 3a cyeT
nobasneHns 3aBepLuaroLLLen TOUKN C 3ansToNn:

BbIpaXX€HMS NPUCBanBaHus, coaepxXalime = UM OAuH U3 onepaTopoB Op=;
npe@uKCHbIE NN NOCTPUKCHbIE HOPMbl ++ N —;

Bbl30Bbl METOA0B (HE3aBMCMMO OT TOro, BO3BPALLAIOT JIN OHU Kakme-nnbo 3HaveHuns);
BbIPaXXE€HMS, B KOTOPbIX UCMOJIb3yeTCs onepaTop new A5 CO34aHns 06bekToB.

OnepaTopbl-06bsiBNeHNs (KOTopble (popMasibHO criefoBasno 6bl Ha3biBaTb ONepaTopaMm-
06BbABNEHNSAMN JTOKAJIbHbIX MEPEMEHHbIX) 06bABMSAIOT MNEPEMEHHbIE U, BO3MOXHO,
VHULUManM3npyoT nx. OHM MOryT HaxoanTbCs B tob6oM MmecTe 610ka — He 06583aTeNbHO B
Hayane. JlokanbHble NepeMeHHbIE CYLLECTBYHOT INLIb BO BPEMS BbINOSIHEHUS 6110Ka, B KOTOPOM
OHU 0b6bsaBEeHbI. [epes TeM Kak MX UCMOJb30BaTb, HEOOX0ANMMO yKas3aTb UX HayaslbHble
3HauyeHnss — nmMbo NocpeacTBOM MHULUMANM3auUMn npyu o6baBneHun, nmbo onepaTtopom
npuceavBaHus. Mpu NONbITKE NCMO1b30BAHUS JIOKASIbHOW NMEePEMEHHONM, HE MOy YMBLUEN
HayaslbHOro 3Ha4YeHus, BblgaeTcs owmbKa BO BpEMS KOMMUIISALNN.

Kpome nepeuncrnieHHbIX Bbille ONepaTopOB-BbipaXeHWUi, CyLecTBYOT U Apyrue onepaTophl,
BAVSAIOLMNE Ha XOA BbIMOIHEHNSA NMporpamMmmbl, — Hanpumep, if n for. B 3Toln rnase Mbl NnogpobHo
pPacCMOTPUM KaXAbl U3 TaKMX ONepaTopoB.

durypHble ckobkmn { U } NpMMeHSATCS ANS rpynnUpoBKM Hyns nnu 6onee onepatopos B 6/10K.
MocnegHnin MOXET NCMOMb30BaTbCs Be3ae, rAe AOMYCKAETCA OTAE/bHbIN OonepaTop, NOCKOMbKY
6nok siBs1seTcss onepaTopoM (XOTH U COCTaBHbIM).

6.2. Onepartop if-else

OZHMM U3 OCHOBHbIX CPeACTB yrpaB/ieHUs BbINMOJHEHWEM MPOrpaMMbl siBAsieTcs onepaTop if,
KOTOPbIV MO3BOJNISIET PELUNTb, HYXHO SN MPOU3BOAUTL TE€ UK UHble AeACTBUSI. Ero cMHTakcuc
BbIMMISANT Crieayowmm o6pasom:

i f (;moruueckoe smpaxenue)
oneparopl

el se
oneparop?2

CHayvana onpeaensieTcs 3HayeHue JIOrMYECKOro BbipaxeHus. Ecnn oHo paBHoO true, To
BbIMOJIHAETCS ornepaTopl; B MPOTUBHOM C/lydae, eciv UCMOJIb30BaHO KJIlOUEBOE CII0BO else,
BbINOJSIHAETCS ornepaTop2. MNpucyTcTeume else He SBNsieTcs 0653aTeNbHbIM.

MpucoeanHeHne HoBOroO if K cBA3Ke else npeablayLwero if No3BoaseT NpoBecTU CEPUID
npoeepok. [pneeaeM MeToA, KOTOPbIi HA2 OCHOBaHWM COAEPXMMOro CTPOKWM, PaBHON OAHOMY U3
HEKOTOPbIX U3BECTHbIX C/10B, BbIbMpaeT n Npon3BOANT HEKOTOPOE AENCTBUE HaA BTOPbIM
apryMeHToM:

public void setProperty(String keyword, double val ue)
t hrows UnknownProperty

{

i f (keyword. equal s("charni))

char n(val ue) ;

el se if (keyword. equal s("strange"))
strange(val ue) ;

el se

t hrow new UnknownPr operty(keyword);
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}

YTO NpoOM30MAET, €CM B MporpaMMe BCTPEYaETCs HECKObKO if 6e3 COOTBETCTBYOWMX UM else?
Hanpumep:

publ i c doubl e sunPositive(doubl e[] val ues) {
doubl e sum 0. 0O;

if (values.length >> 1)

for (int i =0; i << values.length; i++)
if (values[i] >> 0)

sum += val ues[i];

el se /!l se TyT-TO BBINIO!

sum = val ues[ 0] ;

return sum

}

BaM MoXeT nokasaTbCsl, YUTO YC/I0BME else CBSA3aHO C MPOBEPKOI pasMepa MaccuBa, HO 3TO He
6onee YeM WUNIO3M1SA, BbI3BaHHAsi PAacCTaHOBKOM OTCTYMNoB, — Java He obpallaeT Ha HUX
HMKAKOro BHUMaHus. YCnoBue else CBA3LIBAETCA C MOCMEAHNUM ONepaTopoM if, y KOTOpOro 31o
YCNoBUE OTCYTCTBYET; C/IEA0BATENbHO, NPUBEAEHHbIN Bbille hparMeHT 6yAeT 3KBUBANIEHTHbLIM
cneayowemy:

publ i c doubl e sunPositive(double[] val ues) {
doubl e sum 0. 0;

if (values.length >> 1)

for (int i =0; i << values.length; i++)
if (values[i] >> 0)

sum += val ues[i];

el se /!l se TyT-TO BBINIO!

sum = val ues[ 0] ;

return sum

}

BeposaTHO, 3TO He COBCEM TO, Ha YTO Bbl paccumTbiBanun. YTobbl CBA3aTh yCn0OBME else C NepBbiM
if, MOXXHO co3a4aTb 6/10KkM C NOMOLUbLIO DUTYPHbBIX CKOBOK:

publ i c doubl e sunPositive(doubl e[] val ues) {
doubl e sum 0. 0;

if (values.length >> 1) {

for (int i =0; i << values.length; i++)
if (values[i] >> 0)

sum += val ues[i];

} else {

sum = val ues[ 0] ;

return sum

}

YnpaxHeHue 6.1

Ncnonb3ys if-else, HanuwnTe MeToA, KOTOPbLIN MOMy4YaeT CTPOKY, 3aMEHSET B HEl BCe
CNeLcMMBO/bl HA COOTBETCTBYIOLLME CMMBOJIbI Java 1 BO3BpallaeT ee. Hanpumep, ecnu B
cepeanHe UCXOAHOM CTPOKM BCTpeYaeTcs CMMBOM “, TO Ha ero MecTe B UTOroBOM CTPOKe
OO/MKHA CTOATb NocneaoBaTeibHOCTb \”.
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6.3. OnepaTtop switch

OnepaTop switch BbluMCAAET LLeNIOYNCIIEHHOE BbIPaXEHUE U B COOTBETCTBUU C NOJSTYYEHHbIM
pe3ynbTaToM ueT MeTKy case B 610ke. Ecim coBnagatowas MeTka HaligeHa, TO yrnpasrieHue
nepegaeTcs NepBoMy orepaTtopy, cneayrlemy 3a Hel. Ecnm meTka He obHapyxeHa, To
cnegyowmum byaeT BbINONHATECS onepaTop, Haxoasawmnes 3a metkon default. Ecnn meTka
default oTcyTcTBYET, TO BECb 610K onepaTopa switch nponyckaeTcs.

MpuBEAEHHbIV HUXE NMpUMeEp BbIBOAUT MH(OPMALMIO O COCTOSIHUM 06bekTa. Mpy 3TOM ypoBEHb
JeTanusaumu BblibMpaeTcs nonb3oBaTesieM. 3aTeM NPOM3BOAUTCS BbIBOA 6osiee CKymMbiX
[aHHbIX:

public static final int TERSE = O,
NORMVAL = 1,
BLATHERI NG = 2;

11
public int Verbosity = TERSE,

public void dunpState()
t hrows Unexpect edSt at eExcepti on

switch (Verbosity) {

case BLATHERI NG
Systemout. printl n(stateDetails);
Systemout. printl n(stateDetails);

[/ Tmpoxon

case NORMVAL:
System out. printl n(basicState);
[/ mpoxon

case TERSE:
Systemout. printl n(sumaryState);
br eak;

def aul t:
t hrow new Unexpect edSt at eExcepti on( Ver bosity);
}
}

B knacce onpeneneHo HECKONTbKO KOHCTaHT, COOTBETCTBYOLMX PA3/IMYHBIM YPOBHSIM
AeTanusaumun. Korga HacTynaeT BpeMsi BbIBECTU COCTOSIHME 06beKTa, 3TO AEeNaeTcs Ha HYXKHOM
YPOBHe AeTanunsauunu.

KommeHTapui MPOXO/[ o3HayaeT, 4TO NporpaMMa rmpoxoguT Yepe3 COOTBETCTBYIOLLYO METKY, a
BbIMO/IHEHNE MPOAO/KAETCA CO CNeayLero 3a Hel onepaTtopa. CnegoBaTesibHO, eC/IM YPOBEHb
netanusaummn paseH BLATHERING, To nevyaTatoTCs BCe TPU COCTaBHbIE YacTW OTYEeTa; eCcnuv OH
paBeH NORMAL, To nevaTaroTCsa ABE 4YacTu; HAaKOHEeL, eC/iv YpPOBEHb AeTannusaumm paBeH
TERSE, TO neyaTaeTcs TO/IbKO OAHa YacCTb.

MeTka case wnu default He NnpuBOANT K NpepbiBaHUIO paboTbl onepatopa switch n He HapyLwaeT
X0A4a BbINOMHEHWS NpOorpamMmmbl. VIMEHHO Mo 3Ton NpuunHe Mbl BCTaBuM onepaTtop break nocne
3aBepleHns BbiBoAa AN YpoBHA TERSE. be3 break BbinosHeHne nporpaMmmbl 66110 6bl
NMpOAOHKEHO onepaTopaMu, CriefywmMmn 3a meTkorn default, 4To Kaxabii pa3 npuBoauno 6bl K
BO36YXXAEHMIO UCKJTIOUYEHUS.
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Mpoxoa K cneayoweMy yC0BMIO case MOXET 0Ka3aTbCsl MOSIe3HbIM MPU HEKOTOPbIX
ob6cToaTenbCcTBaxX, OAHAKO B HONbLUIMHCTBE C/lyYaeB B KOHLUE dparMeHTa, COOTBETCTBYHOLLErO
MeTKe case, AO/HKeH HaxoanTbcs onepaTop break. Xopowwnii CTuab NporpaMMmMpoBaHuns
TpebyeT, 4TO6bl HaMepPEHHbI MPOX0A K CreAYyIoLLEeNn METKE case CONMPOBOXAAICA KakUM-HMbyab
KOMMeHTapueM Hanogobue Toro, YTo NpUBEAEH B NpUMepe.

Mpoxoa yalle BCero NpMMeHseTCs 419 UCMOb30BaHMSA HECKONbKMX METOK case C O4HUM
dparMeHTOM Nporpammbl. B cnegyrowem npymMepe oH MCNoNb3yeTcsa ANS NnepeBoja
LWwecTHaauaTeEPUYHON 3anmcn undpbl B 3HaYeHne Tuna int:

public int hexVal ue(char ch) throws NonDi gitException {
switch (ch) {
case '0': case '1': case '2': case '3': case '4':
case '5': case '6': case '7': case '8 : case '9':
return (ch - '0");

case 'a case 'b': case 'c':
case 'd': case 'e': case 'f':
return (ch - "a'") + 10;

case 'A': case 'B': case 'C:
case 'D: case 'E': case 'F':
return (ch - "A") + 10;

defaul t:
t hr ow new NonDi gi t Exception(ch);

}

OnepaTtopsbl break B 4aHHOM Cllydae He HyXHbl, MOTOMY YTO OMepaTopbl return OCyLecTBASIOT
BbIXOZ M3 MeToAa U He MO3BOJIST NMPOWTU K ClefyoWeMy onepaTopy.

MocnenHtow rpynny onepaToposB BHYTpu switch cneayeT 3aBepluatb onepaTtopoM break, return
nnu throw, Kak 3To Aenanocb Ans BCEX NpeablayLmnX YCI0BUIiA. DTO YMEHbLUaeT BEPOSATHOCTb
TOro, 4to npu gobasneHnn B 6yayLiemM HOBOroO yC/0BUS case NMpOM30MAeT CllydarHbll MPOXO0A, K
HEMY 13 TOro parmMeHTa, KOTOpbIA KOraa-To 3aBepluan onepartop switch.

Bce meTkn case A0MKHbI 6bITb MOCTOSIHHBIMU BbIPAaXEHUSIMU, TO €CTb COAEPXKaTb TOJIbKO
nuTepansl 1 nong static final, MHMUMaANM3MPOBaHHblE KOHCTaHTaMu. B KaxaoM oTAeNlbHOM
onepaTope switch 3HaueHMsa MeToK case AO/MKHbI 6bITb pa3NMYHbIMK. [JonyCcKaeTcs NpucyTCcTBue
He 6onee ogHol MmeTku default.

YnpaxHeHue 6.2

MepenuwmnTe MeTo4 U3 yrNpaXKHeHNS 6.1 C UCMO/Ib30BaHWEM omnepaTopa switch.

6.4. Uukn while n do-while

Unkn while BbirngamT cnepyrowmm obpasoMm:

whi | e (mmoruueckoe Brpaxenue)
ornepaTop

B Hauane paboTbl onepaTopa BbIYNCASETCS IOMMYECKOE BblpaXXeHUEe, N €CNIM OHO paBHO true, TO
BbIMNOHAETCHA onepaTop (KOTOpbIA, pa3yMeeTcs, MOXET npeacTtasnaTb cobon 6510K); 370
NPONCXOAMT A0 TEX MOop, MOKa JIOrMYecKoe BblpaXeHne He CTaHeT paBHbIM false.

Lmkn while BbinonHseTcsa HOMb nnu 6onee pa3, NOCKOMbKY JIOFMYECKOe BbipaXKeHne MOXeT
OKa3aTbCa paBHbIM false Npu ero NepBoM BbIYNCIIEHWUN.
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NHorpa 6biBaeT Hy>XHO, YTOObI TEO UMKIa 3aBeA0MO 6bIs10 BbINOTHEHO XOTS 6bl OAMH pas3, U
Mo3TOMY B fA3bIKe Java TaKXe npeaycMoTpeHa KOHCTpykumnsa do-while:

do-whi | e:

do

ornepaTop
whi | e (;oruueckoe BrpaxeHne) ;

34eCb /IOrMYECcKoe BblpaXKeHWe BblUUCISEeTCs 1oc/1e onepaTtopa. LMk BeinonHaeTcs, rnoka
BblpaXeHue ocTaeTcs paBHbIM true. OnepaTop, ABnaOWMIACS TenoM umkna do-while, noytn
BCerga npeacrasnseT cobon 610k.

6.5. OnepaTtop for

OnepaTop for Ucnonb3yeTcs Af1si BbIMOSIHEHUS LIMKJIIA MO 3HAYEHWUSIM U3 ONpeaesieHHOro
AvanasoHa. OH BbIMMSAWT CnefyrowmM 06pasom:

for (MHmumanMBauMH; JIOTMUYECKOE BHPAXEHUE, anpameHme)

ornepaTop
Takas 3anucb 3KBMBaJsIEHTHA
{
VHMLMAJIM3allA,
whi |l e (;ornueckoe Bepaxenme) {
ornepaTop
nprpameHue,
}
}

3a TeM UCKKYEHUNEM, UTO ripupalljeHre Bcerga BbIMONTHAETCA, €C B TeNe LUUKa BCTpeYaeTCs
onepaTtop continue (cM. pa3gen “OnepaTtop continue™).

O6blyHOe NpuMeHeHre uukna for — nooyepegHoe NpUCBOEHWE NePEMEHHON 3HAYEHNIA 13
HEeKOTOpOro AnanasoHa, noka He byaeT AOCTUIHYT KOHeL, 3TOro Auarna3oHa.

BblpaXxeHusi MHMUManu3aummn 1 npupaileHms B umkne for MoryT npeactaBnaTb co60i CnMcok
3HaUYeHWUI, pa3aensemMbix 3anaTol. BbluMcieHre 3TUX BbIpaXeHWUi, Kak 1 B pYrux onepaTtopax,
NMPOVCXOAMT CNieBa Hanpaso. Hanpumep, 4Tobbl C MOMOLLBIO ABYX UHAEKCOB nepebpaTb Bce
3/IEMEHTbI MacC1Ba B MPOTUBOMOJIOXHbIX HarpaBeHUsIX, MOXHO BOCMOJSIb30BATLCS ClIeAYHOLLUM
BblpaXKEHNEM:

for (i =0, j =arr.length - 1; j >>=0; i++ j--) {
/1
}

MNMonb3oBaTtenb cam BblbMpaeT AnanasoH 3HAYeHMN NepeMeHHOon umkna. Hanpumep, unkn for
4YacTo npuMeHseTca Ansa nepebopa 3N1EMEHTOB CBA3HOMO CMUCKa MW 3HAYEHUN, BXOAALWMNX B
MaTeMaTUYeCcKyto NocefoBaTeslbHOCTb. bnarogaps aToMy KOHCTpykums for B Java oka3biBaeTcs
CcylecTBeHHO 6onee MOLLHOW, YeM B APYrMX S3blKaX MPOrpamMMMpOBaHus, B KOTOPbIX
BO3MOXXHOCTM LIMK/IOB for orpaHnyMBaloTCa npupalleHmemM nepeMeHHon B 3apaHee 3aaHHoM
AvanasoHe.

MpuBeAeM NpuMep UMKa, KOTOPbIM BbIUUCSIET HAMMEHbLUMI NMokasaTesb (exp), Takol, yto 10
B CTEMEHW exp NPeBOCXOAUT 3a3[laHHYH BEJIMUNHY:

public static int tenPower(int value) {
int exp, v;
for (exp =0, v =value - 1; v >> 0; exp++, v /= 10)
conti nue;
return exp;
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B naHHOM criyyae B UMK/ie OAHOBPEMEHHO U3MEHSIOTCS [Be NepeMeHHble: NoKasaTeslb CTeneHn
(exp) v 3HauyeHne 10°° (v). DT nNepemMeHHble ABNSTCS B3aMMOCBSA3aHHbIMU. B Nogo6HbIX
Cny4yasix pasfefieHHbI 3anaTbiMU CMUCOK SBSIETCS KOPPEKTHbIM criocobom obecrneyeHums
CUHXPOHU3AUNM 3HAYEHUIA.

Teno yuknia npeacrtasnsieT coboin NPOCTON onepaTop continue, HaYUNHAOLWNA CleAYHOLLYIO
uTepauuio uukna. B Tene umMkna BaM HMYEro He NPUXOAMTCS AenaTb — BCE NPOUCXOANT B
nNpoBepsIEMOM YC/IOBUU U B BblpaXXeHUU-ntepaumnun. Icnonb30BaHHbINM B AaHHOM nNpuMepe
ornepaTtop continue — 04Ha U3 BO3MOXHOCTEN Co34aTb NMyCTOe Tes0 LUMKa; BMECTO HEF0 MOXHO
6bI10 OCTaBUTb OTAENbHYH CTPOKY, COCTOSILLYIO M3 OAHOM TOYKON C 3anaToM, Un co3aaTth
nycrtoin 610K B PpUrypHbIX ckobkax. MpoCcTo OrpaHMumMTbLCA TOUKOW C 3anSTOM B KOHLLE CTPOKMK C
onepatopom for 66110 661 4OBONBLHO ONACHO — eC/IN ToYKa C 3anaTon 6yaeT cinyyanHo yaaneHa,
TO onepaTtop, cneayrowmi 3a for, npeBpaTUTCsA B TENO UMKIa.

Bce BblpaXXeHns B 3arojioBKe UnKnia for aBnaTCa HeobsaA3aTeNnbHbIMU. Ecnu nponyctuTb
MHUUMann3auntio nam npupawieHmne, To COOTBETCTBYHOLWada 4acTb UMKI1a NMPOCTO He
BbIMOJTHAETCA. OTCYTCTByK)LLLee JIOTMYECKOE BbIPaXXEHUE CYMTAETCA BCErAA paBHbIM true.
CnepoBaTesibHO, AN CO34aHUs 6eckoHeuyHoro LIMKJ1Ia MOXHO BOCMNOJ/1b30BaTbCA cne,qyrou.LeVl
3anuncblo:
for (;3;)

onepaTop
Monpa3symeBaeTcs, YTO UMKN 6yaeT npepBaH MHbIMU CPEACTBAMU — CKaXEM, OMUCaHHbIM HMXE
onepatopoMm break nnin Bo3byxxaeHNEM NUCKIIOYEHUS.

Mo O6LL|,eI'IpVIHFITOMy cornaweHuto unkn for NUCNONb3YyeTCAa And Anana3oHOB B3aMMOCBA3aHHbIX
3HaAYEeHUN. HapymeHme 3TOro cornaweHunda, Korga Bblipa>XxeHna nHnumann3aumm mnam
npupaweHna He MMEKT HMKaKoro OTHOLWEHUA K NMPOBEPKE JTIOTMYECKOro yCnoBusa, CHATaeTCA
npodaBJZIEHNEM MI0OXOro CTUJIA NporpaMMmnpoBaHnA.

YnpaxHeHue 6.3

HanuwwuTe meToa, KOTOPbIA MonyYyaeT ABa NapamMeTpa Tuna char n BblIBOAUT BCE CUMBOJIbI,
nexaiune B AuarnasoHe Mexzay HUMK (BKIoYas ux camux).

6.6. MeTkH

OnepaTopaM MOryT NpYcBanBaTbCA MeTKW. Yalle BCEro MeTKM MPUMEHSIOTCS B 6oKax U
umMkax. MeTka npeaLwecTByeT onepaTopy cleaywmm 06pas3om:

MeTKa: ornepaTop

NmeHoBaHHbIe 610K 4acTo UCMOMb3YOTCA C onepaTopamu break mn continue.

6.7. OnepaTtop break

OnepaTop break npuMmeHseTcs Ansa BbiIxoaa u3 /11060ro 6510Ka, He TONIbKO M3 onepaTtopa switch.
Yawe Bcero onepaTtop break cny>uT Ans npepbiBaHUS LMK, HO OH MOXeT UCMO0/Ib30BaTbCS
ANa HeMeasnleHHOoro Bbixoda u3 nboro 6n1oka. B npuBegeHHOM HMXKE NpuMepe 3TOT onepaTop
MOMOraeT HaTW NepBbl MYCTOM 3/1IEMEHT B MAacCMBE CCbIIOK Ha 06bekTbl Contained:

cl ass Container {
private Contai ned[] bjs;

11

public void addl n(Contai ned obj)
t hrows NoEnptySl| ot Excepti on
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{ o
int i;
for (i = 0; i << (bjs.length; i++)
if (Mjs[i] == null)
br eak;
if (i >>= Objs.length)
t hr ow new NoEnpt ySI ot Exception();
Qojs[i] = obj; /| saHecTu B HAMIEHHBED BJIEMEHT
obj.inside(this); [/ coobumre o 3aHecenun
}

}

OnepaTtop break 6e3 meTkn NpMMeHSETCA AnS BbIXOA4A U3 BHYTPEHHMX onepaTopos switch, for,
while nnun do. YTo6bl BbINTU U3 BHELIHErO ornepaTopa, cHabauTe ero METKOW U YKaXuTe ee B
onepatope break:

private float[][] MatiXx;

publ i c bool ean wor kOnFl ag(fl oat flag) {
inty, Xx;
bool ean found = fal se;

sear ch:
for (y = 0; y << Matrix.length; y++) {
for (x = 0; x << Matrix[y].length; x++) {
if (Matrix[y][x] == flag) {
found = true;
break search;

}

}
if (!found)
return false;
/| cmenare 4TO- HMOYIOL C HAMIEHHEM 3JIEMEHTOM MAaTPULEL
return true;

}

Mcnonb3oBaHne METOK OCTaBASETCS Ha YCMOTpPeHMe nporpamMmmucTta. Bnpoyem, oHO MoxeT
OKa3aTbCa XOpOLlen 3anTHON Mepor NpoTUB MoAUdUKaUMM BaluMX NPOrpaMm — Hamnpumep,
BKJIIOUYEHNS UX dparMeHToB B onepaTtop switch nam umkn.

O6paTtnTe BHMMaHKWe: break ¢ METKOM — 3TO HE TO Xe camoe, 4YTo goto. OnepaTop goto
MPUBOAUT K XaOTUYHbIM MPbKKaM Mo rnporpaMMe 1 yCnoXHSET MOHMMaHWe ee CMbIcNa.
HanpoTtus, onepatop break nnu continue, B KOTOPOM UCMNOJIb3YyETCS METKA, OCYLLEeCTBNSET
BbIX0/, TNLIb U3 KOHKPETHOrO MoMeYeHHOoro 6510ka, a NopsAoK BbIMOHEHUS NMPOrpamMMbl
OCTaeTCH BMNOJSIHE MOHATHbIM.

6.8. OnepaTtop continue

OnepaTop continue OCYyLLECTBSIET Nepexos B KOHEL Tena UuKia v BblYUCASET 3HaUYeHne
yNpaBisoLwero JI0rMYecKoro BblpaXeHuns. ITOT onepaTop YacTo UCMNOJb3yeTcs A NponycKa
HEKOTOPbIX 3HAYEHWA B AMana3oHe LMKIa, KOTopble AO/KHbI MTHOPMPOBATLCS UK
obpabaTtbiBaThCs B OTAENBHOM (hparmeHTe. Hanpumep, npu paboTe € MOTOKOM, COCTOSALMNM U3
OTAENbHbIX IeKceM, nekcema “skip” (“mponyck™) moxeT obpabaTbiBaTbCs Cneayowmm obpasom:

while (!'streameof()) {
t oken = stream next();
i f (token.equals("skip"))
conti nue;



converted to PDF by BoJloc

/1l ... obpaBorTka JIEKCEME

}

OnepaTop continue MMeeT CMbIC/ TOSIbKO BHYTpU LukioB — while, do-while n for. B Hem moxeT
YKa3blBaTbCsl METKA BHELUHEro UnKsa, U B 3TOM c/lyyae continue OTHOCUTCH K YKa3aHHOMY
UMKy, a He K 6nnxanwemy BHyTpeHHeMY. [1pn BbINOMHEHMM TaKoro MOMEYEHHOro onepaTopa
continue OCyLEeCTBASETCS BbIXOA4 U3 BCEX BHYTPEHHUX LIMKIIOB, YTOObI BbIMOHUTbL CAeAy LY
nTepaumio yKkasaHHoro unkna. B npusegeHHOM Bbllwe npyMepe MOXHO obonTnCh 6e3 MeTkn B
onepaTope continue, NOCKONIbKY MMEETCS BCEro OANH BHELUHUM LK.

6.9. OnepaTtop return

OnepaTop return 3aBepLUAeT BbINO/IHEHNE METOAA U NepefaeT yrnpasfieHne B TOUKY ero
Bbl30Ba. Ecnmn MeToa He BO3BpallaeT HUKAKOro 3HaYeHus, 40CTaTOYHO NPOCTOro onepaTtopa
return:

return;

Ecnun xe MeToa nMmeet BO3BpaLL|,aeMbIl7I T™™Mn, TO B onepaTtop return 4O/HXHO BXOAUTb TakKoe
BblpaXeHune, KOTopoe MOXET BbITb NPUCBOEHO NEPEMEHHON BO3BpaLlaemMoro tTmna. Hanpumep,
ecnu MeToa Bo3BpallaeT double, To B onepaTtop return MOryT BXOAUTb BblpaxeHns Tuna double,
float nan uenoro Tuna:

pr ot ected doubl e nonNegati ve(double val) {
if (val << 0)
return O; /| xoncrTanTa Tmna int
el se
return val; // double

}

OnepaTop return TakxXe UCMoNb3yeTcs ANS BbIX0AA U3 KOHCTPYKTOPOB U CTaTUUYECKMX
MHULMaNM3aTopoB. KOHCTPYKTOP HE MOXET BO3BpaLLaTh HUKAKOMO 3HAaYeHUs, MO3TOMY B 3TOM
cnydae return He COAEPXMUT BO3BPALLAEMOro 3HaUYeHUsi. KOHCTPYKTOPbI BbI3bIBAKOTCA KaK 4YacTb
npouecca new, KOTOPbIi B KOHEYHOM CUETE BO3BPALLAET CCbINIKY Ha 06bEKT, 0AHAKO KaXAbli
KOHCTPYKTOP MIpaeT B 3TOM MPOLIECCe NMLb YaCTUUHYIO POJib; HU OAMH U3 KOHCTPYKTOPOB He
BO3BpAaLLAeT UTOrOBYO CCbUIKY.

6.10. 'pe »xe goto?

B Java HeT KOHCTpyKLUMM goto, KoTopas ciyxwunia 6bl 4nsa nepegayv ynpasneHus
Npou3BOJIbHOMY OMnepaTopy BHYTpW MeToAa, XOTA OHa AOCTaTOYHO pacrnpocTpaHeHa B A3bIKax
TOro CeMencTBa, C KOTOPbIM CBSA3aH s3blk Java. Onepatop goto valle BCero npMMeHseTcs Ans
cneayrowmx uenemn:

YnpasrieHue BbINO/IHEHUEM BHELUHUX LMKIOB U3 BHYTPEHHUX. [na 3Toro B Java
npenycMoTpeHbl onepaTtopbl break n continue ¢ MeTkamu.

Mponyck ocTaslencsa yactn 6s10Kka, He BXOASALWEro B LMK/, MPU HAaX0XAEHUM OTBETa
nnu obHapyxxeHun ownbkn. Ucnonb3lynte break ¢ MeTKOMN.

BbinonHeHne 3aBepLuatollero Kkoaa npu Bbixoae us 61oka wiam metoga. Micnonbsyinte
nnbo break c meTkomn, nnbo (bonee HarnsaHO) — KOHCTpyKkuwmio finally onepaTopa try,
pPacCMOTPEHHYO B ClieAytoLlel rnase.

OnepaTtopsbl break 1 continue ¢ MeTKaMu UMeKOT TO MPEUMYLLECTBO, YTO OHU NepeaarT
yrpasJieHve B CTPOro onpeneneHHyo To4Ky nporpammel. bnok finally noaxoanT K nepenave
ynpasneHus ewe 6onee xectko n pabotaeT npm Bcex o6CcToATENbCTBAX, B TOM UMCAE U NPU
BO3HMKHOBEHUU UCKIOYEHUI. C MOMOLLbIO 3TUX KOHCTPYKLMIN MOXHO NUCaTb HarnsgHble
nporpaMmbl Ha Java 6e3 npuMeHeHus goto.
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naBa 7
NCKJTIOMEHUA

[1710x0 MNOAOrHaHHOE CHapsXKEHNE MOXET 3acTaBUThb Ball rpaHaTtoMetT M203 BbICTPEINTb B
CaMblii HEOXKMAAHHbIFi MOMEHT.

lMoaobHoe npoucLuecTBuE M/10X0 CKaXKeTCsl Ha Balles penyTaynu Cpean TeX, KTO OCTaHETCS B
JKNBBIX .

XKypHan PS apmun CLLUA,

aBsrycrt 1993 roga

Bo Bpems cBoeli paboTbl MPUIOXKEHNE MHOMAA CTasIKMBAeTCs C Pa3HOro poAa HewTaTHbIMK
cuTyaumsamu. MNpu Bbi30BE METOAA HEKOTOPOro ob6bekTa OH MOXeT 0bHapyXuTb y cebs
BHYTPeHHWe npobrieMmbl (HEBEPHbIE 3HAYEHUS NEPEMEHHbIX), HANTN OWNOKKN B APYrux obbekTax
WAV AaHHbIX (Hanpumep, B daine nam CeTeBoM agpece), onpeaenntb PakT HapyLIEHNS CBOEro
6a30B0Oro KOHTpakTa (YTEHME AAHHbIX U3 3aKPbITOro NOTOKa) M Tak Aasnee.

MHoOrMe NporpaMMmUCTbI HE NMPOBEPSIIOT BCE BO3MOXHbIE MCTOUYHMKM OLUMGOK, U Ha TO eCcTb
Beckasi NpuyMHa: ecnv npu KaxxaoM Bbl30Be METOAA aHaIM3MpPOoBaTh BCE MbIC/IMMbIE OLIMOKM,
TEKCT NporpaMMbl CTAHOBUTCS COBEPLUEHHO HEBPA3yMUTENbHbIM. TakuM 06pa3oM AocTUraeTcst
KOMMPOMUCC MeXAyY NpaBuSIbHOCTbIO (MPOBepKa BCeX OWNB0K) U ACHOCTbIO (0TKas oT
3arpoMOXXAeHUst OCHOBHOW JTOTMKM MporpaMMbl MHOXECTBOM MPOBEPOK).

VckntoueHust NpeaocTaBnsioT YA06HY BO3MOXHOCTb NMPOBEPKM OWNG0K 6e3 3arpoMoXxaeHus
TeKCcTa nporpaMmMbl. KpoMe Toro, UCK/IOYEHNSI HEMOCPEACTBEHHO CUTHANN3UPYOT 06 olwmnbkax,
a He MeHSIT 3HaYeHusl hraroB Un Kakux-nnbo nonei, KoTopble MOTOM HYXXHO NMPOBeEpPsiTh.
MckntoueHust npeBpaLlatoT OWMBKM, O KOTOPbIX MOXET CUrHaNM3MpPOBaTh METOA, B SIBHYH YacTb
KOHTpakTa 3Toro Metoaa. CrMCOK UCKITIOYEHWI BUAEH NPOrpaMMUCTY, MPOBEpPSieTCs
KOMMUJISTOPOM U COXPaHSETCS B pacLUMPEHHbIX Kaccax, nepeonpeaensiomx AaHHbIN METOA.

NckntoveHne Bo36y»x4aeTcsl, KOraa BO3HUKaET HeoXunaaHHoe owmnboyHoe cocTosHue. 3aTeM
WCK/TIOYEHWE r1epexBaThbiBAETCS COOTBETCTBYIOLMM YC/IOBMEM B CTEKE Bbl30Ba MeToA40B. Ecnu
WCK/OYEHME He nepexBayvyeHo, cpabaTbiBaeT 06paboTunK UCKIOYEHUS MO YMONYAHUIO,
KOTOPbI 06bIYHO BbIBOAUT MOME3HYI0 MHMOPMaLUIO 06 NCKIOUEHUN (CKaXeM, COAEpPXMMOoe
CTeKa BbI30BOB).

7.1. Co3gaHue HOBbIX TUNMOB UCKJ/TIIOUYEHUM

NckntoueHunsa B Java npeactaBnsioT cobor 06bekTbl. Bce TMnbl nckaoyeHun (To ectb Bce
Knaccbl, 06beKTbl KOTOPbIX BO36YXAAOTCA B KaYeCTBE UCK/THOYEHUWIA) AO/KHbI paclUMpsiTb Kaacc
A3blka Java, KOTOpbI Ha3biBaeTcs Throwable, nnn oamH n3 ero nogknaccos. Knacc Throwable
COAEPXUT CTPOKY, KOTOpasi MOXeT MCMO0/b30BaTbCs A1 ONUCaHUS UCKIoYeHns. o
COrnalleHunto, HOBbIE TUMbl UCKJTIOYEHUA pacMPaIOT Knacc Exception, a He Throwable.

WckntoueHus Java, rnaBHbIM 06pa3oM, SIBNSIOTCS MPOBEPSIEMbIMY — 3TO O03HAYaeT, UTo
KOMMWJIATOP CNeauT 3a TeM, YTo6bl BallM MeToAbl BO36YXAanu NUilb T€ UCKITIOUYEHMS, O
KOTOPbIX 06bSIBNEHO B 3arosioBke MeToAa. CTaHAapTHblE UCKTHOYEHUS BPEMEHW BbIMOJTHEHUS U
oWMBKM paclumpsitoT knaccbl RuntimeException v Error, TeM cCaMbIiM CO3ZiaBasl HEMPoOBEpPsiEMbIE
UCKIIOYEHMSI. BCe UCKITIOYEHMS, onpeaensieMble NporpaMMUCTOM, AO/MKHbI PaCLUMPSTb KNacc
Exception, 1, TakMuMm 06pa3oM, OHU SABMSIOTCS NMPOBEPSEMbIMU.

NHorzga xoueTcs MMeTb 60/blle AaHHbIX, OMUCLIBAOLLIMX COCTOSIHUE UCKTIOUYEHUS, — OAHOM
CTPOKM, NPeaoCTaBAseMOoi KlaccoM Exception, okasbiBaeTCsl HEAOCTATOYHO. B Takux cnyvasx
MO>HO pacluMpuTb Kilacc Exception 1 co34aTb Ha €ro OCHOBE HOBbIV KJlacc C
OOMOJIHATENbHBIMU AAaHHBIMU (3HAYEHUS KOTOPbIX 06bIYHO 3a4at0TCS B KOHCTPYKTOPE).
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Hanpumep, npeanonoxmm, 4to B nHTepdenc Attributed, paccmoTpeHHbIl B rnase 4, gobasuscs
MeToA replaceValue, KOTOPbIV 3aMeHseT TeKyllee 3Ha4YeHe UMEHOBaHHOro aTpmbyTa HOBbIM.
Ecnu atpnbyT C yKa3aHHbIM MMEHEM He CyLLecTBYeT, BO36yXKAaeTcs NCKIoYEHe — BMOSHE
pPE30HHO NPeAnoNoXNTb, YTO 3aMEHUTb HECYLLEeCTBYOWMI aTpmbyT He yaacTcs. VicknioyeHne
OO/MKHO coAepxaTtb nMs atpubyTa n HOBOe 3HavyeHne, KOTOpoe MNbiTaJnCb eMy NPUCBOUTL. Ons
paboTbl C TaknuM UCKIOYeHneM co3gaeTcs knacc NoSuchAttribiteException:

public class NoSuchAttri but eExcepti on extends Exception {
public String attrName;
public Ohject newal ue;

NoSuchAttri but eException(String name, Object value) {
super("No attribute nanmed \"" + nane + "\" found");
attr Name = nane;
newval ue = val ue;

}

NoSuchAttribiteException pacwmpseT Exception 1 BKOUaeT KOHCTPYKTOP, KOTOPOMY
nepepaeTcs uMs atpmbyTa u NpucBanBaeMoe 3Ha4YeHne; KpoMe Toro, 06aBnisATCa OTKpbITbie
nons Ans XpaHeHUs AaHHbIX. BHYTpM KOHCTPYKTOpPa BbI3bIBAETCS KOHCTPYKTOP Cyrepkacca co
CTPOKOM, OnucbIBatoLLEeln nponcxoasiee. VICknovyeHns Takoro poga MoryT MCMO1b30BaTbCsA BO
(parmeHTe NporpaMMbl, NepeXBaTbIBAKOLEM UCK/TIIOYEHNS, MOCKOSIbKY OHU BbIBOAAT MOHATHOE
YyenoBeKy onucaHune owunbKkn N faHHble, Bbi3BaBwMe ee. [lobaBneHne nonesHom

MHMOPMaUnM — ofHa U3 NPUYMH, MO KOTOPbIM CO34at0TCS HOBbIE UCKITHOYEHUS.

[pyras npuynHa Ans nosiBNeHNsS HOBbIX TUMOB UCK/IFOYEHWUI 3aKa04aeTcs B TOM, YTO TUN
ABNAETCH BaXXHOWM YaCTbO AAHHbIX UCKJTIOYEHWS, MOCKOJIbKY UCKTIOYEHMS NMepexBaTbiBAOTCA MO
nx Tuny. M3 3tnx coobpaxeHuin ncknoyeHmne NoSuch AttribiteException ctonT co3gaTb Aaxe B
TOM cny4yae, ecnv Bbl He cobrpaeTech BK/OYaTb B HEMO HOBbIE A@HHbIE; B 3TOM C/yyae
nporpaMMuCT, A5 KOTOPOro npeactaBnsieT MHTepec TONIbKO 3TO UCK/IOYEHNe, CMOXET
nepexsaTuTb €ro OTAe/bHO OT BCEX NMPOYNX UCKITIOYEHUI, 3aMyCcKaeMblX MeToAaMun nHTepdenca
Attributed naM MHBIMKM MeTOAaMM, NPUMEHSEMbIMU K APYTMM o6beKkTaM B TOM Xe dparMeHTe
nporpaMmbi.

B obwiem cnyyae MCKAIYEHUS HOBbIX TUMOB ClieAyeT co34aBaTb Toraa, Koraa nporpaMmmcT
xoyeT obpabaTtbiBaTh OWMOKM OA4HOMO TMMNa W NponyckaTb ownbKkn Apyroro Tuna. B aTom cnyvae
OH MOXET BOCMOJ/Ib30BaTbCs HOBbIMU UCKIIOYEHUAMWN A5 BbIMO/IHEHUS HY>XXHOrO parMeHTa
nporpaMMbl, BMECTO TOrO YTOObl M3yyaTb COAEPXKMMOe 06beKTa-NCKTIOYEHNS U peLuaTb,
MHTEpecyeT NN ero AaHHOe UCK/IIOYEHUE UM XKEe OHO HE OTHOCUTCS K Aefly U nepexBayeHo
CryyarniHo.

7.2. OnepaTtop throw

NckntoueHunsa Bo3byxaatoTca onepatopoM throw, KOTOpOMY B KayecTBe napaMeTpa nepegaeTcs
06bekT. Hanpumep, BOT Kak BbIrnaanT peanunsauus replaceValue B knacce Attributedimpl 13
rnasbl 4:

public void replaceVal ue(String nanme, Object newval ue)
throws NoSuchAttri buteException

{
Attr attr = find(nane); /| Vickare attr
if (attr == null) /| Ecmm arpubyr He HalimeH
t hrow new NoSuchAttri but eException(nane, this);
attr.val ue (newal ue);
}

MeTopg replaceValue cHauana nwet nMs atpubyTta B TekyleM obbekTe Attr. Ecnn atpmnbyT He
HangeH, To Bo36yxaaeTcs obbekT-uckntoyeHve tuna NoSuch AttribiteException n ero
KOHCTPYKTOPY NPeAoCTaBASOTCS coaep)KaTefibHble AaHHble. VICKaoyeHns aBnsioTcs
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obbekTamMm, NO3TOMY Mepej UCMob30BaHNEM UX HeobxoanMMo co3daTb. Ecnm atpubyT He
CyLLeCcTBYET, TO ero 3HayeHne 3aMeHSeTCs HOBbIM.

Pa3yMeeTc;|, UCKTIOYEHUE MOXET ObITb NMopoXAeHO BbI3OBOM MeTOoAa, BHYTPU KOTOPOro OHO
BO36yxzaaeTcs.

7.3. YcnoBue throws

MepBoe, uTo 6pocaeTcs B rnasa B NpMBeAEHHOM Bbile MeToze replace Value, — 370 cnmcok
nMpoBepsieMbIX UCKJIIOUYEHUI, KOTOPbIE B HEM BO36yxaalTcs. B Java HeobxoamMMo nepeuncnmTb
npoBepsieMble UCK/IIOYEHMUS, BO3OyXXAaeMble METOAOM, MOCKOMbKY MPOrpaMMUCT NpU BbI30OBE
MeToAa AOJDKEH 3HaTb MX B TaKOW Xe CTeMNeHu, B KaKol OH npeacTtaBnseT cebe HopmanbHoe
noesegeHue metoaa. NpoBepseMbie NCKTOYEHUS, BO36y)XAaeMble METOAO0M, HE YCTynatoT no
CBOEN Ba)XHOCTU TUMY BO3BPaLLaeMOro 3HayeHuss — 1 To U Apyroe Heob6xoanmo o6bABUTD.

MpoBepsieMble UCKITIYEHUS 06BABNSIOTCS B YC/I0BMM throws, KOTOpoe MOXET coaepxXaTtb
CMUCOK 3HAUYeHUI, OTAeNseMbIX APYr OT Apyra 3ansTbiMU.

BHyTpu MeToAa pa3peliaeTcs Bo36yXaaTh UCKITIOYEHUS, SBAOLWNECS paClUMPEHUaIMU TUNna
Exception B ycnosuu throws, NockonbKy Bceraa A0onycKaeTcst NoAMMop@HO NCMOIb30BaThb
KlacC BMECTO ero cynepkacca. Metoa MoXeT BO36yxAaTb HECKOIbKO Pas/MyHbIX
VICKﬂK)HGHVIVI, ABNAKWUXCA paClUMPEHNAMN OAHOINO0 KOHKPETHOro Knacca, U npn 3ToM 06bsBUTH
B yCcnoBuu throws Bcero oguH cynepknacc. TeM He MeHee, NoCcTynas TakmuM 06pa3om, Bbl
CKpbiBaeTe oT paboTarlmx C METOAOM MPOrpaMMUCTOB MOJIE3HYO MH(OPMaUnNto, MOTOMY YTO
OHWU He 6y,EI,YT 3HaTb, Kakne N3 BO3MOXHbIX paClUMpPEHHbIX TUMOB UCKTIOYEHU M 3036y>|<,u,a10Tc;|
MeToAO0M. B uenax Hagnexauwero 4oOKyMeHTUpoBaHUA ycnoBsue throws AO0JIKHO ObITb KaK MOXHO
6onee NosHbIM 1 NOAPO6HbBIM.

KoHTpakT, onpenensiembiin ycnosuem throws, 0693aH HEYKOCHUTENBHO CO6104aTbCA — MOXHO
BO36yXAaTb NNLWb Te UCKITIOYEHUS, KOTOPbIE YKa3aHbl B JaHHOM ycnoBun. Bo3byxxaeHne
noboro Apyroro uckaryeHuns (NpsiMmoe, C MOMOLLbIO throw, M KOCBEHHOE, Yepe3 BbI30B
ApYyroro metona) ABMASETCSA HeAonyCTUMbIM. OTCYTCTBME YCNOBUSA throws HE O3HAYaeT, uTo
MeToA MOXEeT BO36yxAaaTb /1106b/€ UCKTOYEHNS; HA0OOPOT, OHO FOBOPUT O TOM, YTO OH He
BO30YXXAAeT HMKaKMX UCKITHOYEHNN .

Bce cTaHAapTHblE UCKITIOYEHUS BPEMEHW BbINOJIHEHUSA (Takue, Kak ClassCast Exception n
ArithmeticException) npeactaBnsioT cobon pacwmpeHuns knacca RuntimeException. O 6onee
Cepbe3HbIX owmbkax CUTHAJTM3UNPYIOT UCKJTIOYEHUA, KOTOPbIE ABNAKTCA paClUMpeEHUAMN Knacca
Error n MOryT BO3HWUKHYTb B MPOW3BOJIbHbIA MOMEHT B MPOM3BOJIbHOM TOYKE MPOrpamMmbl.
RuntimeException n Error — eANHCTBEHHbIE UCK/TIOYEHUS, KOTOPbIE HE HYXHO NEPEYUCATL B
yCnosuu throws; OHU ABNAKOTCS O6LL|,eI'IpVIHFITbIMVI n MOryT BO36y>K,D,aTbCFI B Nto60oM MeToae,
MO3TOMY KOMMUAATOP HE NpoBepsieT mX. MOoHbIA CANCOK KNAcCOB CTaHAAPTHbIX
HenpoBepsieMblX UCKAYeHn npusedeH B MpunoxerHun b.

NHuumannsaTtopbl 1 610KM CTaTUUYECKOM MHMLMaNn3aunn He MoryT Bo36yxaaTb NpoBepsieMble
WCK/TIOYEHMS, KaK MpsMO, Tak U NOCPeACTBOM Bbl30Ba MeToAa, BO36y>AatoLEero NCKIYeHme.
Bo BpeMs KOHCTpyMpoBaHus ob6bekTa HeT HMKakoro cnocoba nepexsatutb U obpaboTaTb
ncknoveHme. MNMpu nHnumManmsaunmn Nonen BbiXo4 3aK/l4aeTcsi B TOM, YTOObI
MHULNANMU3MpoBaTb UX BHYTPU KOHCTPYKTOPA, KOTOPbIN MOXET BO36y>xAaTb UCKAOUeHMs. Ans
CTaTUYECKUX MHULMANM3aToOPOB MOXHO MOMECTUTb MHULMANM3aunto B CTaTtndeckuii 610k,
KOTOpbI 6bl NepexBaTtbiBan U obpabatbiBan ucknoveHve. Ctatmdeckmne 610k He BO36yx4ar0T
VCK/TIOYEHUI, HO MOTYT r1epexBatbiBaTb UX.

Java [0BOJ/IbHO CTPOro NoaAXoAmT K 06paboTke NpoBepsiEMbIX NCKITIOYEHUI, MOCKObKY 3TO
nomoraet nsbexaTb NporpaMMHbIX c60eB, BbI3BAaHHbIX HEBHMMaHWeM K owmbkam. OnbIT
MOKa3bIBaET, YTO MPOrpaMMUCTbI 3abbiBatoT Mpo 06paboTKy oWNB0K nMnu OTKNAAbIBAKOT €e Ha
6yayllee, KOTOpOe TakK HUKOMAA M He HacTynaeT. Yciosue throws CHO nokasblBaeT, Kakue
McKo4YeHns Bo3byxgatoTcs MeToqoM, n obecneunsaeTt nx obpaboTky.
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Mpw BbI30OBE METOAA, Y KOTOPOro B YC/I0BMM throws NpuBeAeHO NPOBEPSIEMOE UCKITOYEHME,
MUMEITCS TP BapuaHTa:

MepexBaTnTb UCKTOYeHMEe U 06paboTaThb ero.

MepexBaTUTb NUCKTIOYEHME N NepeHanpaBnTb ero B 06paboTumK 04HOr0 U3 BalMX
VCKJTIOYEHWI, ANnS Yyero Bo36yauTb UCKOYEHNE TUNa, 06bABNEHHOIO B BalleM YC/I0BUU
throws.

O6baABUTL AAHHOE UCKIYeHMe B yCrioBUKM throws n oTkasaTtbcs oT ero o6paboTkm B
BaweM MeTtozae (XOTS B HEM MOXET NpuUCyTcTBOBaTh ycrosue finally, koTopoe cHavana
BbIMOIHUT HEKOTOPbIE 3aBepLualoLme AeNCTBUS; NOAPOOHOCTM NPUBOASATCSH HUXKE).

Mpu No60M M3 3TUX BapMaHTOB BaM HEOEXOAMMO MepexBaTUTb UCK/oUeHUe, BO36Y>KAEHHOe
LpYrvM MeTOZOM; 3TO CTaHEeT TeMOW CreayoLlero pasaena.

YnpaxHeHue 7.1

CospanTe knacc-ucknodeHme ObjectNotFoundException ans knacca Linked List, nocTpoeHHOro
HaMu B NpeabiayLmX ynpaxHeHusax. BkntoumTe B Hero metog find, npegHasHayeHHbIA AN
novcka o6beKTOB B CMUCKE, KOTOPbIN 160 BO3BpaLLaeT HYXHbIn 06bekT LinkedList, nMbo
BO30OYyXXAaeT UCKOUEeHNe, ecrin 06beKT OTCYTCTBYET B cnucke. NoyeMy Takon BapuaHT
oKasblBaeTca 6onee npeanoyYTUTENbHBIM, HEXEeNN BO3BpaT 3HaveHns null 4na HeHangeHHoro
obbekTa? Kakune gaHHble AO/MKHbI BXOAuTb B ObjectNotFoundException?

7.4. OnepaTtopbl try, catch m finally

YTo6bl NEpexBaTUTb UCK/IIOYEHNE, HEOBXOANMO NMOMECTUTL (PparMeHT NpPorpaMMbl B ONepaTop
try. BasoBbIi CMHTaKCKUC onepaTtopa try BbIFSAUT creayowmM 06pasom:

try
Osiok

cat ch ( run- mckioueHna MOEHTUOUKATOD)
ok

cat ch ( un- mckiouyeHna MOEHTUOUKATOD)
Osox

finally
ok

Teno onepaTopa try BbINOAHSETCS BAAOTb A0 BO3OYXAEHUS UCKITOYEHUS UKW 40 YCMELWHOro
3aBepuleHnsi. Ecnvm Bo3HMKAET UCKOYEHWE, TO MO NOPSAKY NPOCMaTpMBatoOTCsl BCE YC0BUS
catch, noka He 6ygeT HanAeHO UCKJTIYEHME HYXHOMO Kiiacca UanM O4HOro M3 ero CynepK/accoB.
Ecnu noaxoasiwee ycnosue catch Tak U He HanAeHo, TO UCKTOYEHME BbIXOAUT U3 TEKYLLErO
onepaTopa try BO BHELHWI, KOTOPbIN MOXET obpaboTaTb ero. B onepaTtope try MmoxeT
npuCyTCTBOBaTb t060e KOIMYEeCTBO yC/I0BUIA catch, B TOM uncie n H1 ogHoro. Ecnn HM ogHo 13
YyCNoBui catch BHyTpU MeToZa He nepexBaTbiBaeT UCKIIOYEHWe, TO OHO nepeaaeTcsl B TOT
parMeHT NporpaMMbl, KOTOPbIN Bbi3Basl AaHHbIN METOA.

Ecnu B try npucyTtcTteyeT ycnosue finally, To cocTaBnsiowime ero onepaTopbl BbIMOSHAKTCS
nocsne Toro, Kak Bcsa obpaboTka BHYTpu try 6yaeT 3aBepleHa. BeinonHenume finally nponcxoant
HEe3aBMCMMO OT TOro, KakK 3aBepLUMIICS OnepaTtop — HOPMasibHO, B pe3ysibTaTe UCKIIIYEHNS UK
npw BbIMNOIHEHUW YMNPaBAAOLWEro onepaTtopa Tvna return unn break.

B nprvBOAMMOM HWXE MpUMepe OCYLLEeCTBASeTCA NOAroTOBKa K o6paboTke o4HOro n3
nckn4veHnin, Bosbyxaaemblx B replaceValue:

try {
attributedj.repl aceVal ue("Age", new I nteger(8));

} catch (NoSuchAttri but eException e) {
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/! Tax He HOMXHO GBITH, HO e€CJIM yX CJYUMJIOCh - BOCCTAHOBUTH
Attr attr = new Attr(e.attrNane, e.newal ue);
attrbuteObj.add(attr);

}

try coaepxuT onepaTop (MpeacTaBnsowmin cobol 6510K), KOTOPbIA BbINOSHAET HEKOTOPbIE
,D,eVICTBMFI, B 0ObIYHbIX YCNnoBuUAX 3aKkaH4mBarowmecs yCcrnewHo. Ecnu Bce naeT HopMasibHO, TO
paboTa 6n10Kka Ha 3TOM 3aBepluaeTcsi. Ecnv xe Bo BpeMs BbIMOAHEHWUS NporpaMMmbl B try-6noke
B036yamnocb kakoe-nmbo nuckioveHme (nNpsimo, nocpeactsom throw, nMb6o KOCBEHHO, Yepes
BHYTPEHHWI BbI30B METOAA), TO BbIMOSIHEHME KOAA BHYTPU try npekpaiaeTcs, u
NMpoCMaTpMBarOTCA CBA3aHHblIE C HUM yCNnoBUA catch, UYTO6bI onpeaennTb, HY>XHO 1
nepexeaTbiBaTb UCKJTIOUYEHUE.

Ycnosue catch 4eM-TO HaNOMWHAaET BHEAPEHHbIN MeToA C OAHMM NapaMeTpoM —TUMNOM
nepexsaTbiBAEMOro UCKIOYEHUS. BHYTpn ycnoBus catch Bbl MOXeTe MblTaTbCs BOCCTAHOBUTb
paboTy nporpaMmbl MNocsie NPOU30LEeLWEro NCKIKYEHUS NN XKe BbINOSIHUTbL HEKOTOPbIe
OeNcTBUSA 1 NOBTOPHO BO3OyANTb UCKIOYEHUE, YTOObI Bbi3biBAOWMIA (DparMeHT TaKxke nMen
BO3MOXHOCTb NepexBaTnTb ero. Kpome Toro, catch MoXeT caenaTtb TO, YTO COYTET HYXHbIM, U
npekpaTuTb CBOKO paboTy — B 3TOM C/lyyae ynpas/ieHne nepefaeTcs onepartopy, cieayoLlemy
3a onepaTtopoM try (nocne BbinonHeHus ycnosus finally, ecnu oHO nmeeTcs).

YHuBepcanbHoe ycnosue catch (HanpuMep, nepexsaTbiBaloLee NCKITIYEHUS Tuna Exception)
06bI4YHO FOBOPUT O MJIOXO NPOAYMaHHOW peanusauum, NOCKOoSbKy OHO ByaeT nepexBaTbiBaTb
BCe UCKJIIOYEHMSA, @ He TONIbKO TO, KOTOpOe Hac nHTepecyeT. Ecnn BOCNoOnb30BaTbCSA NOA06HbBIM
YyC/IOBMEM B CBOEW MporpamMMe, TO B pe3ysibTate nNpu BO3HMKHOBEHUM Npobrem ¢ aTpubyTtamm
bynet obpabaTtbiBaTbCs, CKaxeM, uckntoveHne ClassCastException.

Ycnosus catch B onepartope try npocMaTpuBatoTCsA NooyYepenHo, OT NepBoro K nocineaHemy,
4yTO6bI ONpeaennTb, MOXET N TUMN 06beKTa-UCKIYEHNS NpUCBanBaTbCs TUNY, 06bABAEHHOMY
B catch. Korga 6yanet HangeHo ycnosue catch ¢ noaxoAsLWwmnM TUMOM, MPOUCXOAUT BbIMOHEHNE
ero 6noka, npuyeM naeHTMMKaTOPy B 3aronoBke catch npuceamBaeTcs cCblika Ha 06beKT-
VCKoveHue. [ipyrue ycnosus catch npun 3ToM He BbIMosiHAKTCA. C ornepaTopoMm try MoXeT
6bITb CBA3aHO MPOM3BOJIbHOE YMCI0 YCI0BUI catch, ecnv Kaxxaoe U3 HMX nepexsaTtbiBaeT
HOBbIA TUM WUCK/TIOYEHUS.

MockonbKy ycroBMs catch MpocMaTpuBaoOTCsl MOOYEPEAHO, NMEPEXBAT UCKTHUEHUS HEKOTOPOrO
TUMa nepej nepexBaToM UCK/HOYEHUS pacClUMpPEHHOro TUNa sBAsieTcs owmnbKoit. Mepsoe
ycnoBue Bceraa 6yaeTt nepexsaTbiBaTb UCKIIOUYEHME, @ BTOPOE — HUKoraa. Mo 3Toi npuumHe
pasMeLleHure ycrnoBus catch Ansi UCKTIYeHUs-Cynepkiacca nepes ycioBueM Ans O4HOMO U3 ero
NMOAKAaCCOB BbI3bIBAET OLIMOKY BO BpEMS KOMMAWUJIALMN:

cl ass Super Exception extends Exception { }
cl ass SubException extends Super Exception { }

cl ass BadCatch {
public void goodTry() {
/* HEJONYCTUMHM mnopanok nepexpaTa MCKIIOUeHut */
try {
t hrow new SubException();
} catch (SuperException superRef) {
/| Tepexsaremaer m Super Exception, u SubException
} catch (SubException subRef) {

// Hrkorma He BEIIOJIHAETCH

}

B kaxxgom onepaTtope try obpabaTbiBaeTcs TONbKO OAMH UCKIOUNTENBHBIN cny4van. Ecnum catch
nnu finally Bo36yxaatoT HOBOe UCKOYEeHMEe, TO YCI0BMA catch gaHHOro try He
paccMaTpuBatoTcs NnoBTOpHO. Koa B ycnosusax catch u finally HaxoanTcsa 3a npeaenaMmu 3awmTbl
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onepaTopa try. PasymMeeTcsi, BO3HMKAKOLWME B HUX UCKTHOYEHNSA MOTYT 6biTb 06paboTaHbl N06bIM
BHELWHMM 610KOM try, AN KOTOPOro BHyTpeHHue catch nnum finally SB1at0TCA BNOXEHHbIMU.

7.4.1. YcnoBue finally

Ycnoewue finally onepatopa try no3BonsieT BbIMO/IHUTb HEKOTOPbIN (hparMeHT NporpamMmbl
HEe3aBMCMMO OT TOro, MPOU30LLIO UCKIKOYEHME nn HeT. ObbiyHO paboTa Takoro dparMeHTa
CBOAMTCS K “YUCTKE” BHYTPEHHEro COCTOSAHUSA 0bbekTa um ocBoboXAEHMIO “HEOO6bEKTHbIX”
pecypcoB (HanpuMmep, OTKPbITbIX (PanioB), XpaHALWMXCS B NOKaNbHbIX NepeMeHHbIX. MNpuseaem
npuvMep meToda, KOTOPbI 3aKpbiBaeT dain nocne 3aBeplueHns cBoer paboTbl gaxe B cny4dae
BO3HMKHOBEHNS OWNOKN:

publ i c bool ean searchFor(String file, String word)
throws StreanException

{
Streaminput = null;
try {
i nput = new Strean(file);
while (!input.eof())
if (input.next() == word)
return true;
return fal se; /| nouck zaBepumiCcs HEeyNadHO
} finally {
if (input !'= null)
i nput . cl ose();
}
}

Ecnu co3pgaHne obbekTa onepaTopoM New 3aKOHUYMTCS HeydayHOo, TO input COXpaHWUT CBoe
ncxogHoe 3HadveHme null. Ecniv e BbINonHeHMe new 6yaeT ycnewHbiM, To input 6yaeT
cofepXaTb CCblIIKY Ha 06beKT, COOTBETCTBYIOLLMIN OTKPbITOMY halinly. Bo BpeMs BbIMOAHEHUS
ycnosus finally noTok input 6yaeT 3akpbiBaTbCs ML B TOM C/lyyae, ec/in OH npeABapuTenbHO
6b171 OTKPbIT. HE3aBMCUMMO OT TOr0, BO3HMKJIO NN UCKOYEHME Npu paboTe C NOTOKOM UK HET,
ycnoswue finally o6ecneunBaeT 3akpbiTve daina; 6narogaps 3ToMy 3KOHOMUTCS TakoM
OrpaHNYEHHbIN pecypc, KakK KOMYeCcTBO O4HOBPEMEHHO OTKPbITbIX (aiios. MeTtoa searchFor
o6baBNseT 0 TOM, 4YTO OH BO36yxaaeT StreamException, 4To6bl BCE MOPOXAEHHbIE B HEM
WCK/TOYEHMS MOC/E BbINMOMHEHWS 3aBepLUaoWmMX AeNCTBUN NepeaaBannucb B Bbl3blBAOLLMNA
parMeHT NporpaMMbi.

Ycnosue finally MOXeT Tak)xe MCNOMb30BaTbCA U ANSA BbIMOJHEHUS 3aBEpPLUAOLWMX AENCTBUN
nocne onepatopoe break, continue 1 return — BOT NOYEMY MHOIAa MOXHO BCTPETUTH try 6e3
cooTBeTCTBYOWMX eMy catch. Mpu obpaboTke noboro onepatopa, NepeaaroLwero ynpasneHme
nporpaMMbl B APYryto TOUKY, BbINOSIHAOTCA BCe ycnoBus finally. HEBO3MOXHO MOKUHYTH try-
610k 6e3 BbinonHeHus ero ycnosus finally.

B npuBeneHHoM Bbiwe npumepe finally ncnonb3syeTca n A1 BbINOIHEHWS 3aBepLUAOLLMX
OeNCcTBUI B Clydae HOpPMasnabHOro Bo3Bparta no onepatopy return. OAMH 13 CaMbiX
pacrnpoCcTpaHeHHbIX C/ly4YaeB MCMOoNb30BaHMs goto B APYrMX A3blkax — HeO6X0AMMOCTb
BbIMOIHEHUSA OMNpefesieHHbIX AeNCTBUIA NpU 3aBepLUEHUM NPOrpamMMHOro 6s10ka, Kak yCcrnewHoMm,
Tak n aBapuiiHoM. B Hawem npumepe finally obecneunsaeT 3akpbiTne davina n npm
BbIMO/IHEHUM onepaTopa return, U Npyu BO36YXAEHUN NUCKITIOYEHUS.

Y ycnosus finally Bcerga nmeetca HekoTopas rnpuymHa. OHa MOXeT COCTOSATb B HOPMaJIbHOM
3aBepuweHun 610Ka try, Uin B BbINMOMHEHMM YNpaBASoLWEro onepatopa Hanogobue return, nam
e B BO3OYXXAEHMM UCKTIOYEHMS BO parMeHTe, 3aK/Il04eHHOM B try-6710K. DTa npuyumHa
3anoMMHaeTcs U Npu Bbixode n3 6noka finally. Tem He MmeHee, ecnu B 610Kke finally Bo3HMKaeT
HOBas NMpuyMHa BbixoAa (CKaXkeM, BbINONHAETCS ynpaBasooLWmin onepaTtop Bpoge break nnm
return unun Bo36yxaaeTcs UCKIIOYEHME), TO OHa OTMEHSIET CTapyto, U O CyLLeCTBOBaHUM
nocnegHer 3abbiBaeTca. Hanpumep, paccMOTpUM cneayowmii gparMeHT:
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try {

/!l ... cpmemarTe uTO- HUBYIL
return 1;

} finally {
return 2;
}

Koraa BbinonHseTcs return BHYTpu 6110Ka try, To Ha Bxoge 6n0ka finally ko Bo3BpaTta paseH 1.
OpHako BHYTpu camoro 6noka finally Bo3BpalaeTcs 3HauyeHme 2, Tak YTO UCXOAHbIN KOA
Bo3BpaTa 3abbiBaeTcs. B cywHocTn, ecnu 661 B 6110Ke try 661510 BO36YXAEHO UCKITIOYEHME, TO
Ko Bo3BpaTa Takxe 6bin 6bl paBeH 2. Ecnu 661 6510k finally He Bo3BpaLlan HUKaKkoro
3Ha4yeHus, a NPOCTO 3aBepLuasncs HopMasbHbIM 06pa3oM, TO Ko Bo3BpaTta 6bin 6bl paBeH 1.

7.5. Korga npnMeHSA0TCA UCKJTIOUYEeHUS

B Hauane 3ToN rnaBbl Mbl BOCMOMb30Ba/IMCh BbIpaXeHUeM “HeoxmnaaHHoe owmbouHoe
CoCTOsiHME”, YTobbl ONMCcaTb MOMEHT BO36YyXAEHUSA UCKToYeHNS. VICKNIoYeHns He
npeaHa3HavaroTca 415 NpoCTbiX, NpeackasyeMblX CuTyaunii. Hanpumep, AOCTMXEHME KOHLA
BXOZHOIo NoTOKa SABNISAETCA 3apaHee npeackasyembiM, Tak YTO NMpoBepKa Ha “ncyepnaHue”
MOTOKa ABNAETCA 4YaCTbO OXXMnaaeMoro noeeaeHnd Metoaa. KO,EI, BO3BpaTa, CVIFHaﬂVI3VIperLL|,VIl7I (0]
KOHLE BBOAA, M NMPOBEPKaA €ro npu BbI30OBE TaKXe BbIMMAAAT BNOJIHE Pa3yMHO — K TOMY Xe
TaKyto KOHCTPYKUMIO OKa3blBaeTCs npoLle noHATb. CpaBHUM TUMUYHBIV LUK/, B KOTOPOM
ncnosnb3lyeTcs diar Bo3BpaTta

while ((token = streamnext()) != Stream END)
process(token);
streamcl ose();

C ApyrM UUKJIOM, B KOTOPOM O AOCTMXEHUN KOHLUa BBOAA CUTHANU3UPYET UCKTIOYEHUE!

try {
for (;;) {

process(streamnext ());

} catch (StreanEndException e) {
stream cl ose();
}

B nepBoM criyyae nornka BbIMOJHEHUS MPOrpaMMbl OKa3blBAeTCs MPSIMOSIMHENHON U MOHATHOM.
Linkn BbINOMHSETCS A0 TEX Mop, Nnoka He 6yAeT AOCTUIHYT KOHEL, BXOAHOMO MOTOKa, Moc/ie Yero
NMOTOK 3aKpblBaeTCs. Bo BTOPOM Crlyyae LMK BbIMISAUT TaK, CJIOBHO OH BbIMOJHSAETCS
6eckoHeuHo. Ecnm He 3HaTb 0 TOM, YTO O KOHLe BBOAA CUrHanusupyeTt StreamEndException, To
CTaHOBUTCS HEMOHATHO, KOTAA e NMPOUCXOAUT BbIXOA U3 LMKNa. BnpoueM, aaxe ecnu Bbl
JorajblBaeTechb O CyLLeCcTBOBaHUM StreamEndException, To (akT 3aBepLlueHus LKa
OKa3bIBAETCsl BbIHECEHHBIM U3 ero Tena (for) Bo BHeWHWI 610K try, UTO 3aTpyAHSET NOHMMaHue
NMPOVCXOASALLErO.

BcTpeuatoTcs cuTyaumm, B KOTOPbIX HEBO3MOXHO HaWTW MpUEMSIEMbIV KOA BO3BpaTa.
Hanpumep, B knacce, npeacTaBAsioWeM NOTOK 3HaYeHnn Tna double, MoXeT coaepXaTbcs
noboe gonyctumoe double, NO3TOMY YMC/IOBOM MapKep KOHL@ MOTOKa HeBO3MOXeH. bonee
pa3yMHbIN NOAXO0A4 NpedyCcMaTpuBaeT creumasnbHblil MeTo eof ANns NMPOBEPKM KOHLLIA NOTOKa,
KOTOPbIM AO/MKEH BbIMOMHATLCS Nepe KaXAon onepaunen YteHus:

while (!streameof())
process(stream next Doubl e());
streamcl ose();

C nopyroi CTOpOHbI, MOMbITKa YTEHUS 110C/1€ AOCTMDKEHUS KOHLUA (alina oKasbiBaeTcs
Henpeackasyemon. OHa CBMAETENLCTBYET O TOM, YTO NMporpaMMa He 3aMeTusia KoHLa BXOAHOro
rMoTOKa U Tenepb MbITA€TCS cAenaTh YTO-TO TaKoe, Yero AefnaTb HYU B KOEM Clly4dae He CriefyerT.
Mepen HaMn — OTNMYHAs BO3MOXHOCTb NPUMEHUTb UCKIOYeHe ReadPastEndException.
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MonobHble AeNCTBUS BbIXOAAT 3a rpaHULbl OXXMAaeMoro noeegeHme Knacca-notoka, Tak 4to
BO36y>K,C|.eHVIe NUCKNKYEHNA B aHHOM C/lly4dae OKa3blBaeTCs BMOJIHE YMECTHbIM.

PewnTb, Kakasi cuTyaums aBnsieTcsl Npeacka3yeMon, a Kakasi — HeT, Mopoi 6biBaeT Henerko.
FNaBHOE — He 3/10yNOoTPebNSTh UCKITIOYEHNUSIMU ANt COOBLLEHUI O NpeACKa3yeMbIX CUTYyauUsX.

YnpaxHeHue 7.2

Kak, no BalleMy MHeHWIo, MporpamMmMa AoskHa coobLaTh NPorpaMMUCTy O CEeAy oLMX
CUTyaumsax:

MporpaMMa nbiTaeTcs NMPUCBOUTb OTpULLATENIbHOE 3HAYEHME BMECTUMOCTM MaluMHbl B
obbekTe PassengerVehicle.

B danne KoHdurypaumm, NCnosib3yeMoM A5 3a4aHNS HayanbHOro COCTOSIHMSA obbekTa,
obHapyxeHa CMHTakcm4yeckas owmnbka.

MeToz, KOTOpPbIi ULLET B CTPOKOBOM MAcCMBE YKa3aHHOE NMporpaMMMUCTOM C/I0BO, HE
MOXET HaTM HM OQHOr0 3K3eMM/isAipa Takoro C/0Ba.

dann, nepeaaBaeMbli METOAY OpPeEN, He CYLLECTBYET.

dann, nepenaBaeMbii METOAY Open, CyLeCcTBYET, HO cnMcTeMa 6€30nacHOCTU He
pa3peLlaeT nonb3oBaTento pabotaTb C HUM.

Mpu MOnbITKE YCTAHOBUTb CETEBOE COEAMHEHWNE C YAASIEHHBIM NMPOLIECCOM-CEPBEPOM He
YOAETCs CBA3aTbCA C YAaNEHHbIM KOMMbIOTEPOM.

Bo BpeMs B3aMMoAeNCTBUS C yAasIeHHbIM MPOLLECCOM-CEPBEPOM MPEpPbLIBAETCA CETEBOE
coeavHEeHue.

naBa 8
CTPOKM

YTo TONIKY B XOpoLues yntate, eC/iv ee He/b3s1 UBMEHUTL?
JokTtop Who, The Two Doctors

CTpoku B Java SIBMSAOTCA CTaHAAPTHbIMU 06bEKTaMU CO BCTPOEHHOW S3bIKOBOW MOAAEPXKKOMN.
Ham y>xe BCTpeyasnioCb MHOXECTBO MPMMEPOB TOr0, KaK CTPOKOBble 06bEeKTbl CO34at0TCA Ha
OCHOBE /IMTEpasoB; KpOMe TOro, Mbl BUAENN, KaK OnepaTopbl + U += NPUMEHSAI0TCA AN
KOHKaTeHauMm 1 CO3[4aHns HOBbIX CTPOK. TeM He MeHee dyHKUMKM Kiacca String 3TUM He
orpaHnymsatoTca. O6bekTbl String AOCTYMHbI TO/IbLKO ANS YTEHUSA, MO3TOMY B Java Takxe
nMmeeTcs knacc StringBuffer gna namMeHsemMbix CTpok. B 3701 rnaBe onmncaHbl Knacchbl String u
StringBuffer, a Takxe npeobpa3oBaHue CTPOK B APYrue TUMbl — HanpuMep, Lesbli nau
JNIOTUYECKUN.

8.1. OCHOBHbIe onepauMmu co CTpoOKaMu

Knacc String no3sonseT paboTatb CO CTPOKaMM, AOCTYMHbIMU TONbKO A/ YTEHUS, U
noAaaepxueaeT onepauumn ¢ HUMKM. CTpOKM MOryT CO34aBaTbCs HESBHbIM 06pa3om npu NoMoLm
3aKJ/TIOYEHHOW B KaBblYKM NOCNeA0BaTe/IbHOCT CUMBOJOB (HanpuMmep, “Grusle”™) nnm 3a cyet
BbIMO/IHEHUSA onepaTtopa + Mnn += Haj AByMs obbekTamu String.

KpoMe Toro, AonyckaeTcst U sBHOE MocTpoeHne 06beKToB String onepaTtopoM new. B knacce
String NpeayCcMOTpeHbI C/iefyoLmne KOHCTPYKTOpbl:
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public String()

KOHCTpympyeT HOBbIM 06BbEKT String, 3HaUEeHMe KOTOPOro paBHO “”.
public String(String value)

KOHCTpyMpyeT HOBbIM 06BbEKT String, ABASIOWMIACA KOMMEN 3a4aHHOIO.

Mpu paboTte c obbekTamu String ncnonb3yroTca Asa 6a30Bbix MeToda — length n charAt. MeTtog
length BO3BpaLLaeT KONMYECTBO CUMBOJIOB B CTPOKE, @ MeToA charAt — cMMBON B 3a4aHHOM
no3vumn. NMpuBeaeHHbIN HUXE LMK MOACHUTbIBAET KOIMYECTBO BXOXAEHUI KaXa0ro n3
CMMBOJIOB B CTPOKY:

for (int i =0; i << str.length(); i++)
counts[str.charAt(i)]++;

Mpu nonbiTke obpatnTbca B MeToAe charAt uam nobom gpyrom metoge String K no3vumm,
HOMep KOTopow oTpuuateneH nmbo npesbiwaeT length()-1, Bo36yxxaaeTcs ncknoyeHune
IndexOutOfBoundsException. MNogobHble HeBepHble obpalleHns 06blMHO 06y COBIEHbI
Hasmumem ownbok B nNporpamme.

KpOMe TOro, MMEeKTCA NPOCTble METOAbI A4 NMOUCKa B CTPOKE NMepPBOro nan nocrnegHero
BXOXAEHUA KOHKPETHOIO CMMBOJ1a UM NOACTPOKMU. CJ'Ie,Cl,yIOLLI,VIVI MEeTo/[ BO3BpallaeT
KOJIN4YeCTBO CMMBOJIOB MeXAy NepBbIM U NocneaHnM BXOXAEHUEM 3a4aHHOIo CMMBOJ1a B
cTpoke:

static int countBetween(String str, char ch) {
int begPos = str.indexO (ch);
i f (begPos << 0) /'l we BxommT
return -1;
int endPos = str.lastlndexO(ch);
return endPos - begPos - 1;

}

[aHHbI MeTo4 HaxXoAMT NepPBYI0 U MOCNEAHIO No3numMio cmMBona ch B CTpoke str. Ecin
CMMBOJT BXOAUT B CTPOKY MeHee [IByX pa3, MeTo Bo3BpallaeT —1. Pa3HOCTb Mexay HoOMepamu
NO3MLUMIA NpeBbIWAaeT Ha eANHULY KOIMYECTBO CMMBOJIOB MeXAy HUMK (KOIMYeCTBO CUMBOJIOB
Mexay no3vumsamm 2 n 3 pasHo 0).

CyLecTByeT HECKOJIbKO MeperpyXeHHbIX BapnaHTos MeToAa indexOf Ana noncka B npsMom
HanpaeneHuu n metoga lastindexOf — ana noncka B o6paTtHOM HanpasneHuu. Kaxabin 13
MeTOAOB BO3BpallaeT HOMEP HaWAEHHOM NO3MUMKN UM —1, eCriv MOUCK OKa3ascs
6e3ycnewHbim:

MeTopg Bo3Bpallaemoe 3HaueHne
indexOf(char ch) nepsasi no3umums ch
indexOf(char ch, int start) nepsas nos3uuma ch start
indexOf(String str) rnepsas no3nuus str
indexOf(String str, int start) rnepsas no3uuusa str start
lastindexOf(char ch) nocnegHsas nosvuusa ch

lastindexOf(char ch, int start) rnocneaHsaa nosuumus ch start
lastindexOf(String str) rnocnegHas no3uums str

lastindexOf(String str, int start) | nocneaHasa nosuumsa str start
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YnpaxHeHue 8.1
HanuwuTe meToa, KOTOPbIA MOACUNTbIBAET KOIMYECTBO BXOXAEHWI AAHHOIO CMMBOMA B CTPOKY.
YnpaxHeHue 8.2

Hanuwwute MeToA, KOTOPbIA NMOACUMTLIBAET KOIMUYECTBO BXOXAEHUIA HEKOTOPOW MOACTPOKMU B
[aHHYI0 CTPOKY.

8.2. CpaBHeHMue CTPOK

B knacce String mMeeTCcs HECKOIbKO METOAO0B A1 CPAaBHEHUSA CTPOK M X OTAENbHbIX YacTein.
Tem He MeHee, Nepea TeM KakK NepexoanTb K KOHKPeTHbIM MeToAaM, Heo6X0AMMO OCTaHOBUTLCS
Ha HEKOTOPbIX acneKTax, KacatLWmMXC NHTEPHALUMOHAaNbHbIX U TOKAAN30BaHHbIX CTPOK
Unicode, KOTOpbIE HE YyYMUTbIBAIOTCA 3TUMK MeTOAaMu. Hanpumep, Npyv CpaBHEHUU ABYX CTPOK U
nonbITKe onpeaennTb, Kakas u3 H1X “6onblue”, NPOMCXOANT YNCIOBOE CPaBHEHWE CMBOJIOB B
COOTBETCTBMMU C UX 3HaYeHUsIMU B Kognposke Unicode, a He UX NOPSAKOM B JIOKa/IM30BaHHOM
npeactasneHnun. ns dpaHuys3a CMMBOSbI C U 3 — 3TO OAUHAKOBbIE ByKBbI, OTMYaoWMecs
Mexay coboi N1Lb ManeHbKUM ANAaKpUTUYECKMM 3HAUYKOM. Yrnopsaoumeas Habop CTpoK,
ppaHLy3 NPOMTHOPUPYET OTANUMS MEXAY HUMW U NOCTaBUT “a3a” nepepj “acz”. OgHaKko ¢
Unicode geno o6ctont nHave — B Habope cumBosioB Unicode ¢ (\uO063) naeT nepes 3
(\u00e7), Tak YTO NpPU COPTUPOBKE 3TN CTPOKU OKAXYTCS PACMONIOKEHHbIMU B 06paTHOM
nopsiake.

MNepBas onepauns cpaBHeHus, equals, Bo3BpallaeT true, ecniv el nepegaeTcs CCblsika Ha
06BbeKT String C TeM Xe COAePXUMbIM, YTO U y TeKyLlero o6bekTa, — TO eCTb €C/IN CTPOKMU
MMEKT OANHAKOBYO AJIMHY N COCTOAT B TOYHOCTU U3 OAMHAKOBbIX CUMBOJIOB Unicode. Ecnu
Apyror o6beKT He OTHOCUTCS K TNy String nam e nMeeT Apyroe CoOAepXMMoe, TO
String.equals Bo3BpaluaeT false.

YTo6bI CpaBHMBaATL CTPOKK 6€3 yyeTa permcTpa, ucnonb3lymte Metos equals IgnoreCase. lMoa
BblpaXkeHneM “6e3 yyeTa permcrTpa” Mbl UMEeM B BUAY, YTO CMMBONLI J1 1 11 cunTatoTcs
OAMHAKOBbIMU, HO OTAMYarWmMMUCs oT E n e. CUMBONLI, AN KOTOPbIX NOHATUE perucTpa He
onpeaeneHo (HanpuMep, 3Haku NyHKTyauMmn) CUMTAOTCSH paBHbIMK TobKO cebe camum. B
Unicode nMeeTcs MHOI0 MHTEPECHbIX acrneKToB, CBA3aHHbIX C PErMCTPOM CMMBOJIOB, B TOM
yucne n NoHATUe “3arnaBHoro peructpa” (title case). PaboTa ¢ peructpom B knacce String
OMNUCbIBAeTCa B TEPMUHAX PermcTpOBbIX METOAO0B Knacca Character B pa3gene 13.5.

[nsa npoBeAeHnsi COPTUPOBKM CTPOK HYXKHO MMETb BO3MOXHOCTb CpaBHMBATb UX Mexay Coboi.
MeToa compareTo BO3BpallaeT 3HavyeHune int, KOTOpoe MeHblue, paBHO NM60 6onblue Hyn4,
€Ccnn CTpOoKa, AJ19 KOTOPOK OH 6bi1 BbI3BaH, COOTBETCTBEHHO MeHbLUE, paBHa uan 6onblue
Apyroin cTpoku. MNpn CpaBHEHUN CTPOK MCMOJIb3yeTCa KoAMpoBKa cMMBO0B B Unicode.

MeTog compareTo nosie3eH Npu co3gaHuM BHYTPEHHEro KaHOHUYECKOro yrnopsiAoYeHUs CTPOK.
HanpumMep, npu npoBeaeHUN 6MHAPHOro NoMcka HeobXxoaNUMO UMETb OTCOPTUPOBAHHbIN CMUCOK
3/IEMEHTOB, OZHAKO MpPU 3TOM He TpebyeTcs, UTo6bl MOPSAOK COPTUPOBKM CoBMaZan C NopsiaKoM
CMMBOJIOB B JIOKaNM30BaHHOM andasuTte. MeTon 6GUHAPHOrO Noucka Ans Kiacca, B KOTOPOM
MMeEeTCs OTCOPTUPOBAHHbIN MacCUB CTPOK, BbIMISAUT CrieayowmM o6pa3oMm:

private String[] table;

public int position(String key) {
int lo = 0;
int hi = table.length - 1,

while (1o <<= hi) {
int md =10+ (hi - lo) / 2;
int cnp = key.conpareTo(table[md]);
if (cnp == 0) /] wammm!
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return md;
else if (cnmp << 0) // wckaTe B HWKHEM MNOJOBUHE
hi = md - 1
el se /| wuckaTe B BepxHEU MNOJIOBMHE
lo =md + 1;
}

return -1; //

}

Tak BbIrNAauT 6a30BbIN anroput™ 6GuHapHoro nomcka. CHayana OH NpoBepsieT CPEAHIO TOUKY
NCccneayemMoro ananasoHa U CpaBHMBAET 3HAUYEHME K/lloYa NoMcKa C 3/1EMEHTOM B AAHHOM
no3vumn. Ecnm 3HaveHns coBnagatoT, TO HYXKHbIA 3/IEMEHT HaldeH, a MOUCK 3aKOoHYeH. Ecnu
3Ha4yeHVe KKYa MEeHbLUE 3/1eMeHTa B MPOBEPSIEMON NO3MLUMK, TO Aablue Nouck 6yaeT BeCcTUCh
B HV)KHEW MOJIOBMHE AMana3oHa; B MPOTUBHOM C/ly4ae 3/1eMeHT HeO6X0AMMO UCKaTb B BEPXHEMN
NnosioBUHE AnanasoHa. B pesynbtaTte paboTbl anroputMa nmbo 6yaeT HanAeH HYXHbIN 3NEeMEHT,
B0 HMXKHASA rpaHnLa AnanasoHa MpeBbICUT BEPXHIOK — 3TO O3HA4aeT, YTo K4 OTCYTCTBYEeT
B CrMCKe.

CpaBHMBaTb MOXHO HE TOJIbKO Lefible CTPOKU, HO U UX OTAENbHbIe YacTu. [ina aToro
npuMeHseTcs MeToa regionMatches B AByx popMax: B OAHOM MPOUCXOAUT TOYHOE CPaBHEHME
CMMBOOB, Kak B MeToAe equals, a B Apyroii — cpaBHeHue 6e3 yueTa perncrpa, Kak B MeToae
equalslgnoreCase:

public boolean regionMatches(int start, String other, int ostart, int len)

Bo3spaluaeT true, ecnv ykasaHHas noACTpoka AaHHOro obbekTa String coBnagaeT C yKa3aHHOM
MOACTPOKOM CTPOKM other. MNpoBepka HauMHaeTCs € No3nuMn start B JaHHON CTPOKeE, U C
nosuumm ostart - B ctpoke other. CpaBHMBalOTCS TONBLKO Mepsble len CUMBOMOB.

public boolean regionMatches(boolean ignoreCase, int start, String other, int ostart,
int len)

[aHHas Bepcus regionMatches BefieT cebs TOUHO Tak Xe, Kak 1 npeablayllas, 3a UCKITIYeHEM
TOro, YTO JlorMyeckas nepemeHHas ignoreCase onpegensieT, clieayeT M UTHOPUPOBaTb PErUCTP
CUMBOJIOB MpU CPaBHEHUN.

Mpusenem npumep:

cl ass Regi onMatch {
public static void main(String[] args) {
String str = "Look, |ook!";
bool ean b1, b2, b3;

bl = str.regi onMat ches(6, "Look," 0, 4);
b2 = str.regi onMat ches(true, 6, "Look," 0, 4);
b3 = str.regi onMat ches(true, 6, "Look," 0, 5);
Systemout println("bl =" + bl);
Systemout println("b2 =" + b2);
Systemout println("b3 =" + b3);
}

}

Pe3ynbTatel paboTbl 6yayT BbIrSAETL cneayowmm obpasom:

bl = false

b2 = true

b3 = false



converted to PDF by BoJloc

Pe3synbTaT nepBoro cpaBHeHus paseH false, MOTOMy 4YTO B MO3ULUNK 6 TNABHOM CTPOKU
HaxoamTca cumeon ‘I’, a B mo3mummn O BTOPOM CTPOKN — CUMBON ‘L’. BTOpoe cpaBHeHue paeT
true, NOCKOJIbKY PEerucTp He yuuTbiBaeTcs. HakoHel, pe3ynbTaT TpeTbero CpaBHEHUS
OKa3blBaeTCs paBHbIM false, MOTOMY 4YTO ANMHa CpaBHMBAEMOW NOACTPOKM paBHa 5, a Ha
MPOTSHKEHNE 3TUX 5 CUMBOJIOB CTPOKM OT/IMHAOTCA Aaxe 6e3 yyeTa perncrpa.

MpocTasa npoBepka Ha coBMnajeHUe apryMeHTa ¢ Ha4yasaioM UM KOHLOM CTPOKU OCYLLEeCTBSeTCs
C noMouibto MeToaoB startsWith n endsWith:

public boolean startsWith(String prefix, int toffset)

Bo3BpaluaeT true, ecnn CTpoka HauMHaeTcs ¢ noacTpoku prefix (co cMmelweHneM toffset).
public boolean startswWith(String prefix)

CokpalyeHune anga startsWith(prefix, 0).

public boolean endsWith(String suffix)

Bo3BpallaeT true, ecsiv CTpoKa 3akaH4MBaeTCsa noacTpokon suffix.

Booblie roBops, CTPOKM HE MOMYyT CPaBHUBATLCA C MCMOJIb30BAHWEM OnepaTopa ==, Kak
MOKa3aHo HUXe:

if (str == “BPeca?”)
answer(str);

Takas 3anMcb He aHanu3npyeT COAEPXKMMOe ABYX CTPOK. OHa CpaBHMBAET TOJIbKO CCbUIKY Ha
0AMH 06beKT (Str) CO CCbIIKOW Ha APYroi 06beKT (HeSIBHbIN CTPOKOBbLIN 06BEKT,
npeacTaBNeHHbIN KOHCTaHTon “BPeca?”). Jaxe ecnn o6a o6bekTa-CTPOKM UMEIT OAMHAKoBoe
COAEPXKMMOE, CCbIIKM Ha HUX MOTYT pasfiMyaThbCs.

Tem He MeHee ABa M06bIX CTPOKOBbLIX MTepasna C OAMHAKOBbIM COAEPXMUMbIM ByayT yKasbiBaTb
Ha OAMH M TOT Xe 06beKT knacca String. Hanpumep, B cnegytowem dparMeHTe onepatop ==,
BEPOSATHO, CpaboTaeT NpaBU/IbHO:

String str = "?Pena?";
...
if (str == "?Pena?")

answer (str);

MN3-3a TOro, 4to str n3HayanbHO 6bI1 NPUCBOEH CTPOKOBbLIN NUTepars, CpaBHEHWE 3TON
nepeMeHHOWn C ApYrMM CTPOKOBbIM JIMTEPASIOM PaBHOCU/IbHO MPOBEPKE 3TUX CTPOK Ha
oAMHaKoBoOe cofepxaHue. N Bce xe HeobxoanMo cobntoaaTb OCTOPOXKHOCTb — 3TOT TPIOK
cpaboTaeT nMWb B TOM C/llyyae, eciiv Bbl YBEPEHbl B MPONCXOXAEHUN BCEX CCbIIOK Ha
CTPOKOBble nuTepasnbl. Ecnn str nameHutca n 6yaeTt ykasbiBaTb Ha NPOM3BOAHbIN 06beKT
String — HanpuMep, Ha pe3ynbTaT BBOAA MOJib30BaTeNeM yero-1mbo, — onepaTop == BEpHeT
3Ha4veHue false, gaxe ecnu nonb3oBaTenb HabepeT cTpoky BPeca?.

8.3. BcnoMoraTenbHblie MeTo4bl

Knacc String coaepxuT ABa MeToAa, KOTOpble OKa3bIBatOTCA MOME3HbIMU B
crneunann3mpoBaHHbIX NpunoxeHnax. OanH n3 HUX — hashCode, KOTOpbIV BO3BpaLLaeT XeLl-
KO, OCHOBAHHbIN Ha COAEPXMMOM CTPOKM. JTtobble ABe CTPOKM C OAMHAKOBbLIM COAEPXMMbIM
6yAyT MeTb OAMHAKOBOE 3HAaYeHME XeLl-KOAa, XOTH U ABE pa3Hble CTPOKM TOXE MOryT UMETb
OAVHAKOBbIN Xel-KoA. Xew-Koabl HY>XHbl Ana paboTel ¢ xew-tabnuuamm, TakuMm, Hanpumep,
Kak B Kjlacce Hashtable u3 java.util.
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BTopolt BcnoMoraTenbHbIi MeTog, intern, Bo3BpallaeT CTPOKY, COAEPXKMMOE KOTOpol coBnagaeT
C COAEPXMMbIM UCXOAHOM CTPOKM. OaHaKo Ans NobbixX ABYX CTPOK C OAMHAKOBbIM COAEPXUMbIM
intern BO3BpaLLlaeT CCbINIKY Ha OAMH M TOT Xe 06BbeKT String, UTo NO3BOMSET NPOBEPSTL
pPaBEHCTBO CTPOK MOCPEACTBOM CPABHEHUS CCbLIOK BMECTO 60/1ee MefIeHHON NpoBEepKM
COAEPXUMOro CTpoK. PaccMoTpuM npumep:

int putln(String key) {
String unige = key.intern();

int i;
/| npoepepuTh, MMeeTCA JM TAKOM BJIEMEHT B Tabulle
for (i = 0; i << tableSize; i++)
if (table[i] == unique)
return i;
/|l ecmn ner - mobGaBuUTH

tabl e[i] = unique;
t abl eSi ze++;
return i;

}

Bce cTpoku, xpaHswmecs B Maccmse table, nony4deHsl B pe3synbTaTe Bbi30oBa intern. Maccus
npocMaTpuBaeTCs B MOMCKax CTPOKU, COAEPXMMOe KOTOpPOW coBrnagaeT ¢ key. Ecnv cTpoka
HalngeHa, TO MoMCK 3aBepluaeTcs. Ecnm xxe Takon CTpPOKM HET, B KOHeL, MaccuBa AobasnseTcs
CTpOKa, COAEPXMMOe KOTOpON coBnagaeT ¢ cogepxumbiM key. Mpu paboTe ¢ pesynbratamu
BbI30BOB intern cpaBHEHWE CCbI/IOK Ha 06beKTbl 3KBUBAIEHTHO CPaBHEHWUIO COAEPXKMMOro
CTPOK, OA4HaKO NMPOUCXOAUT CYLLUECTBEHHO bbiCcTpee.

8.4. CozpaHue Npon3BOAHbIX CTPOK

HekoTopble 3 METOAO0B Kacca String BO3BpaLLAOT HOBblE CTPOKM, KOTOPbIE OTYaCTH
HaMoOMMHAIT UCXOAHbIE, HO MNOABEPTLLUMECS ONpPeAeNieHHbIM MoaAndUKaUnam. HanoMmHaemM, 4to
HOBbIE CTPOKW [0JIKHbl BO3BPALLATLCA M3-3a TOr0, YTO 06BbEKTHI String AOCTYMHbI TOMbKO A
yTeHus. HanpuMep, 4519 U3BEUYEHUSA U3 CTPOKKN dparMeHTa, OrpaHNUYEeHHOro 3a4aHHbIMM
CMMBOSIAMM, MOXET MPUMEHATLCS CMEAYIOLMIA METOA:

public static String quotedString(
String from char start, char end)

{
int startPos = fromindexOf(start);
int endPos = from |l ast|ndexOf (end);
if (startPos == -1) /| HavasBHEDI CHMMBOJI He HaMIeH
return null;
else if (endPos == -1) // xoHeuHHII CMMBOJI He HalIeH
return from substring(startPos);
el se /| warnener oba CUMBOJIA- OTPAHVUUTENA
return from substring(startPos, endPos + 1);
}

MeToa quotedString Bo3BpaLaeT HOBbIN 06beKT String, KOTOPbIN COAEPXUT PparMeHT CTPOKU
from, HauMHaLWwmnca ¢ cuMBona start 1 3akaHumBarowmMica cumonom end. Ecnm HaliaeH
CMMBON start, HO He HanaeH end, TO MeTo4 BO3BpaLlaeT HOBbI 06beKT String, coaep kalunii
BCE CMMBOJIbl OT Ha4anbHOM MO3MLUMM A0 KOHUA CTpPoku. B paboTe quotedString ncrnonb3syoTcs
ABe neperpyXeHHble popMbl MeToaa substring. MNepBas U3 HUX NOyYaET TOIbKO HaYasbHYH
MO3MLMIO B CTPOKE M BO3BPALLAET HOBYH CTPOKY, COAEPXALLYO BCE CMMBOSIbI C 3a4aHHOWN
no3vumn, N A0 KOHUA CTPOKU. BTopas gopmMa nonyyaeT n HavaabHYH0, U KOHEYHYIO NO3ULUN U
BO3BpaLLaeT HOBYI CTPOKY, COAEPIKALLYHO BCE CMMBOJIbl MEXAY COOTBETCTBYHOLMMU MO3ULMSAMU
WMCXOAHOW CTPOKW; MPU 3TOM HauyalbHbli CUMBO-OrPaHNYMTENb BKIIOYAETCS B NOACTPOKY, a
KOHEYHbIN — HeT. IMEHHO 13-3a 3TOro NpuHuMna “4o KOHLa, HO He BKJIoYas KOHew” Mbl U
npubasnsem eanHuuy Kk endPos, 4To6bl B NMOACTPOKY BOLWWIM 06a CMMBONA-0rpaHNUnTENs.
Hanpumep, BbI30B
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quotedString(“ll a dit “Bonjour!””, “*  “");

BO3BpaLLaeT CTPOKY

“Bonjour!”

Huxe nepeuncnsaoTcs ocTanbHble METOAbI ANS CO34aHNSA MPOU3BOAHbIX CTPOK:
public String replace(char oldChar, char newChar)

Bo3BpallaeT HOBbIM 06BEKT String, B KOTOPOM BCe BXOXAeHMs cuMBona old Char 3ameHstoTca
cumBosioM newChar.

public String toLowerCase()

Bo3BpalaeT HOBbIM 06beKT String, B KOTOPOM KaxAbli CMMBO NpeobpasyeTcs B
S5KBMBANIEHTHbI €My CMMBOJT HMXXHEro pernctpa (ecin OH uMeeTcs).

public String toUpperCase()

Bo3BpalaeT HOBbIM 06beKT String, B KOTOPOM KaxAbli CMMBO NpeobpasyeTcs B
S5KBMBANEHTHbI €My CUMBOJT BEPXHEr0 perncrpa (ecim OH uMeeTcs).

public String trim()

Bo3BpawaeT HoBbI 06beKT String, B KOTOPOM yAasneHbl BCce npobenbl B Havane n KoHue
CTPOKM.

MeToz concat BO3BpaLLaeT HOBYIO CTPOKY, KOTOpasi SKBMBANEHTHA NPUMEHEHMIO orlepaTtopa + K
AByM cTpokaMm. Cneayowme ABa onepaTopa ABAATCS SKBUBASIEHTHLIMU:

newStr = oldStr.concat(“ (not)”);

newStr = oldStr + “ (not)”;

YnpaxHeHue 8.3

Kak nokasaHo Bbilwe, MeToa quotedString npeanonaraeT, YTO B MICXOAHOW CTPOKE MMeeTCs

BCero OAWH 3K3eMnasp noaCTPOKU C 3a4aHHbIMU CUMBOSTIAMU- OrpaHuunTensamMu. Hanuwmre
BEPCUIO MeTOoAa, KOTOpas U3BJIEKAET BCE TaKMe CTPOKM U BO3BpalLaeT MacCuB.

8.5. NpeobpaszoBaHue CTpokK

[0BOABHO YacTo BO3HUKAeT Heo6X0AMMOCTb Npeobpa3oBaTb CTPOKY B 3HAYEHWE APYroro Tuna
(ckaxeM, Lenoro nam n0rmyeckoro) uam Haobopot. CornacHO KOHBEHUMN, MPUHSATON B Java,
VN, K KOTOpoMy npeobpasyeTcs 3HavyeHne, JO/DKEH CoAepXKaTb METOA, BbIMONHAOLNIA
npeobpasosaHune. Hanpumep, npeobpasoBaHue 13 Tmna String B Integer AOMKHO BbINONHATHCS
CTaTMYeCKUM METoAOM Kknacca Integer. Huxe npusoauTca Tabnvua BceX KOHBEPTUPYEMbIX
TUNOB, a Takxe cnocobbl nx NpeobpasosBaHns B TMN String 1 o6paTHO:

Twvn B String M3 String
boolean | String.valueOf(boolean) | new Boolean(String).booleanValue()
int String.valueOf(int) Integer.Parselnt(String, int base)
long String.valueOf(long) Long.ParseLong(String, int base)

float String.value Of(float) new Float(String).floatValue()
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double | String.valueOf(double) | new Double(String).doubleValue()

[nsa normyeckmx 3HayeHui, a TakxKe ANa 3HAaYEeHMI C NnaBaloLlelr TOUKON CHavasna co3gaeTcs
06bekT Float unm Double, nocne 4yero onpeaensieTcs ero YACAeHHoe 3HayeHue. [ns 3HauyeHni
C nMaBaloLLen TOYKOM He CyLeCTBYET dKBUBaNeHTa MeToaa parselnt, KOTOpbIN HaNpsaMyto
BblAENAET 3HaYEHNE U3 CTPOKM.

He cywecTtByeT MeTOoA0B, KOTOpbIE NepeBoanan 6bl CMMBO/bI U3 (hOPM, pacno3HaBaEMbIX
a3blkoM Java (\b, \udddd v T. A4.) B nepeMeHHbIe Tuna char nnam Hao6opoT. Bbl MOXeTe BbI3BaTb
MeTo String.valueOf gns oTAeNbHOro CMMBOA, YTOObI MOYYUTb CTPOKY, COCTOSILLYIO U3
OZHOro0 AaHHOro CMMBOJIA.

Takxe He CyLeCcTByEeT BO3MOXHOCTM CO34aTb UM npeobpa3oBaTb YMCOBbIE CTPOKKU B hopMaTt
A3blka Java, B KOTOPOM Ha4danbHbIM 0 0O3HA4YaeT BOCbMEPUYHYIO 3amnucb, a OX —
LeCTHaAUaTEPUYHYIO.

Mpeobpa3oBaHunsa B byte 1 short, a Takxe obpaTHblE UM MPOU3BOASATCS Yepe3 Tun int,
MOCKOJIbKY COOTBETCTBYHOLLME 3HAYEHUS BCEraa siexar B AMana3oHe int; K TOMy Xe npu
MCNOJIb30BaHNM 3TUX TUMOB B BbIYUCISEMbIX BbIpaXKeHUSAX OHU BCe paBHO npeobpasytoTcs B int.

HoBble Knacchbl TakXxe MOryT NMOAAEPXNBaTb CTPOKOBbIE Npeobpa3oBaHus; Ans 3TOr0 B HUX
cnenyeT BKIKOUYMUTb MeToA toString U KOHCTPYKTOP, KOTOPbI CO3AaeT HOBbI 06BbEKT No
CTPOKOBOMY onucaHuio. Knaccel, Bkayawwme Metos toString, MOryT MCNOMIb30BaTbCS B
valueOf. B cooTBeTCTBUM C onpeaeneHvem Metoaa valueOf(Object obj), oH Bo3BpawaeT nmbo
cTpoky “null”, nn60o obj.to String. Ecnn BCce knacchl B Ballei nporpaMmme coaepxart MeTos
toString, To Bbl cMOXeTe npeobpa3zoBaTb 060N 06bekT B TMN String Bbi3oBoM valueOf.

8.6. CTpOKM U CUMBOJIbHbIE€ MAaCCUBDbI

Coaepxnmoe CTpOKM MOXeT 0TobpaxaTbCsi HA CMMBOJIbHbIA MaccuB M HaobopoT. YacTo B
nporpamMme 6biBaeT Heob6xoAMMO NpeaBapuTeNlbHO NMOCTPOUTL CTPOKY B Maccuee char, nocne
yero co3gatb 06beKT String MO COAEPXMMOMY 3TOr0 Maccmea. ECnn onmncaHHbIM HUXe Knacc
StringBuffer (gonyckarowuii 3anncb B CTPOKM) B KaKOM-TO KOHKPETHOM C/ly4ae He MOoAXOAMT,
CYLLLeCTBYET HECKO/IbKO METOA0B M KOHCTPYKTOPOB Kiacca String, noMorarowmnx npeobpasosaTb
CTPOKY B MaccuB char uim xxe Mmaccus char — B CTPOKY.

Hanpumep, 4To6bl yaanuTb U3 CTPOKM BCE BXOXAEHUS ONPeAeseHHOro CMMBOJA, MOXHO
BOCMOJIb30BATbCS C/IEAYHOLUM HEC/TOXHbIM afifOPUTMOM:

public static String squeezeQut(String from char toss) {
char[] chars = fromtoCharArray();
int len = chars.|ength;

for (int i =0; i <<len; i++) {
if (chars[i] == toss) {
--len;
System arraycopy(chars, i + 1,
chars, i, len - i);

--; /| paccMoTpeThs MOBTOPHO
}
} |
return new String (chars, 0, len);

}

MeTog squeezeOut cHavana npeobpa3yeT CBOK BXOAHYH CTPOKY from B CMMBOJIbHbIN MaccuB
npu nomowm Mmetogda toCharArray. 3aTeM OH B UMkse nepebupaeT 3/1eMeHTbl MaccuBa B
Nnonckax cmMmBona toss. Kor,u,a TakKoM CUMBON HaxoguTcsd, A/InHa BosspamaeMon CTPOKU
YMEHbLUIaeTCHd Ha 1, a BCce cneagywume CMMBOJIbl MaCCMBa CABUTAKOTCA K Hadany. 3HayeHue i
YMEHbLaeTcH, YTO6bI MOXHO 6bISIO npoBEPUTb HOBbIA CUMBOS B nosmuunn in BbISACHUTb, HE
cneayeT v yaanutb U ero. Kor,u,a METOo[ 3aBepLUaeT NpoCcMOTP MaccmBa, OH BO3BpallaeT HOBbIM
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06beKT String, coaepxalimii “BbiXaTyto” CTPOKY. [1/is 3STOro NpMMeHsieTCsl KOHCTPYKTOp String,
KOTOPOMY B KauyeCTBe apryMeHTOB MepefaeTcs UCXOAHbIA MacCMB, HadyasibHas Nno3vums BHYTpU
MaccuBa U KOMYeCcTBO CUMBOJIOB.

Kpome Toro, umMeeTcs OTAebHbIM KOHCTPYKTOP String, KOTOPbLIN NMoslydyaeT B KayecTBe
napaMeTpa TOJIbKO CUMBOJIbHbI MAacCMB U UCMOMb3YeT ero uenmkoM. O6a 3Tux KOHCTpyKTopa
CO34alT KOMUKM MaccuBa, Tak YTo Mocsie co3aaHusa String MOXHO U3MEHSITb COAEPKMMOE
MaccuMBa — Ha COAEPXMMOE CTPOKM 3TO HE MOBJIUSIET.

Mpw xenaHnm BMECTO KOHCTPYKTOPOB MOXHO BOCMO/Ib30BaTbCA ABYMS CTaTUYECKUMU MeToAaMU
String.copyValueOf. Hanpumep, meTos squeezeOut Mor 6bl 3aKaHYMBaTbLCS CrieAyoLLen
CTPOKOA:

return String.copyValueOf(chars, O, len);

BTtopasa ¢opma copyValueOf nony4yaet ogMH apryMeHT U KONUPYET BECb MacCcuB. [Ans NMONHOTHI
6b1110 pelleHo caenaTb ABa cTaTMyecknx metoga copy ValueOf akBMBaneHTHbIMU ABYM
KOHCTPYKTOpam String.

MeTopg toCharArray npocT 1 goctatoyeH B 601bWMHCTBE cnyyaes. Koraa xenaTesibHO UMETb
60/bLUe BO3MOXHOCTEN AJ151 KOHTPO/A 3@ NPOLLECCOM KOMMPOBaHUSA (dparMeHTOB CTPOKU B
CUMBOJIbHbI MAacCMB, MOXHO BOCMO/b30BaTbCA MeToA0M getChars:

public void getChars(int srcBegin, int srcénd, char[] dst, int dstBegin)

KonunpyeT cnuMBOsbl U3 CTPOKM B MaccuB. CMMBOJSIbI 3a4aHHON MOACTPOKM KOMUPYHOTCS B Maccus
HaumHas c dst[dstBegin]. MoacTpoka npeacrtaBnseT cobon hparMeHT NCXOAHOW CTPOKM,
KOTOPbI HauUMHAEeTCsa € No3numm srcBegin 1 3akaHunBaeTcst Ha srcEnd (HO He Bk/touaeT eel).
Jiobasa nonbiTka BbIXOAA 3@ NpeAesbl CTPOKU AN Maccmea char npneoanT K BO36yXAeHMI0
ncknroveHns IndexOutOfBoundsException.

8.7. CTpoOKM n MaccuBbl byte

CyLLecTBYIOT METOAbI, NpeAHa3HavyeHHble Ans npeobpa3oBaHns MacCMBOB 8-pa3psaaHbiX
CMMBONOB B 06beKThbl String B 16-pa3psaHoi koanposke Unicode n Ha060poT. OTn MeToAbl
rnoMoratT co3gaBaTb CTPOkU Unicode 13 cnmonioB ASCII unum 1SO-Latin-1, KOTOpble SABIATCA
nepebiMM 256 cumBonamm B Habope Unicode. [laHHble METOAbI @aHa/IOMMYHbl CBOMM MPOTOTUMNAM,
npeaHasHayvyeHHbIM Ans paboTbl C CMMBOMbHBIMW MAacCUBaMM:

public String(byte[] bytes, int hiByte, int offset, int count)

KOHCTpYyKTOp CO34aeT HOBYH CTPOKY, COCTOSILLYIO U3 CMMBOSIOB 3a4aHHOM0 NoAMaccuBa,
BXOASLWEro B Maccus bytes ¢ nosmumm offset n coctoswero n3 count cumeosnos. Ctaplme 8 6ut
KaXAoro cMmBosia MOryT 6bITb 3a4aHbl B NepeMeHHoN hiByte, 3HaueHne KOToOpon 06bI4YHO paBHO
0, TaK KaK KOHCTPYKTOp 4alle BCero ucnosb3yeTcs Ana npeobpa3oBaHus CMMBOIOB 8-
pa3psagHoin koamposku ASCII nnun 1SO-Latin-1 B 16-pa3psaHble cTpoku Unicode. Ecnu
3Ha4yeHns apryMeHToB offset U coun t 3aCTaBMSIOT KOHCTPYKTOP 06paTUTLCA K 3/IEMEHTaM,
BbIXOASLWMM 3@ rpaHuLbl Maccuea, Bo3byxaaeTcsa ucknoveHme IndexOutOfBounds.

public String(byte[] bytes, int hiByte)

CokpauieHHas dopma ana String(bytesm hibyte, 0, bytes.length).

public void int getBytes(int srcBegin, int srcEnd, byte[] dst, dstBegin)

Co3paeT Konuto pparmeHTa CTPOKM B Maccuee dst, HaumHas ¢ dst[dstBegin]. Mpu 3TOM
TepsawTCs cTapwme 8 6UT kaxaoro cumeona. KonvpoBaHne Npom3BoauTCs € No3uumm srcBegin

1 3aKkaHumBaeTca B srcEnd (Ho He Bko4vaeT eel). JTrobas nonbiTKa BbiXxo4a 3a Npeaesnbl CTPOKMU
WA Maccuea char npuBoAUT K BO36yxaeHMO ncknoveHms IndexOutOfBoundsException.
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O6a KoHCcTpyKTOpa String, co3aatowmx CTPOKM MO COAEPXMMOMY Maccuea byte, npom3soaaT
KOMMWN OaHHbIX, TaK 4YTO ,u,aaneVlume U3MEHEHUA COAEPXMMOro MaCCMBa HMKAK HE OTpaXarTcH
Ha COLEPXXMMOM CTPOKM.

8.8. Knacc StringBuffer

Ecnu 661 NporpaMMucTbl MOrM paboTaTe UCKIKUYUTENBHO CO CTPOKaMu, AOCTYMHbIMU TOJIbKO
ANS UTeHUs, MpUXoaunoch 6bl Co34aBaTh HOBbIM 06beKT String A/ KaXXA0ro nNpoMeXyTOYHOro
pe3synbTaTa Npy NocinefoBaTebHbIX Onepauusix co CTpokaMu. Hanpumep, AaBaiTe 3agyMaemcs
HaZ TeM, Kak KoMNunaTop 6yAeT BbIUMCAATb CrieAytollee BblpaXxeHue:

public static String guillenete(String quote) {
return '"'
}

Ecnun 6b1 KOMOMAATOP OrpaHMYMBaICs BblpaxeHusamu Tuna String, oH AelrcTBoBan 6bl
cnegywowmum obpasom:

quoted = String. val ued ( ) . concat (quot e)
.concat (String.valueO('""));

+ quote + ;

Mpw kaxzaom Bbi3ose valueOf 1 concat cozpaeTcs HOBbIM 06bEKT String; cnefoBaTeNnbHO, B
pe3ynbTaTe NnogobHOM onepaumm NosSBATCA YeTbipe 06bekTa String, U3 KOTOPbLIX B Aas/bHENLWEM
6yZeT ncnonb3oBaH TONbKO OAMH. YTO KacaeTcs oCTalnbHbIX, TO UX CO34aHMe, MPUCBOEHME
HayasbHbIX 3Ha4YeHUI 1 yaaneHue byaeTt COnpsXKeHo C HEMPOU3BOANTESTbHbIMU PacxXo4aMu.

Pa3ymeeTcs, KOMNUASTOP AEUCTBYET 3HaUMTENbHO 3ddekTnBHee. 15 NOCTPOEHUS
MPOMEXYTOUHbIX CTPOK MCMONb3YyTCA 06beKkTbl knacca StringBuffer, a nToroeble 06beKThbI
String co3gatoTcs NMMwb B cny4dae HeobxoammocTu. O6bekTbl StringBuffer MOryT nameHaTbCS,
MO3TOMY AJ1 XPaHEHUS NPOMEXYTOUHbIX Pe3y/ibTaTOB HE HYXHbl HOBble 06bekTbl. Mpn mnoMoLm
StringBuffer npuBeaeHHOe Bbille BbipaxXeHne MoxXeT 6bITb MpeAcTaB/ieHo B CleayoweM Buae:

quoted = new StringBuffer().append('"").
- append(quote) . append('"").toString();

B sTOM BapmaHTe co3gaeTcsa Bcero ognH obbekT StringBuffer, KOTOpbIN XpaHUT CTPOKY,
[06aBnseT K Hel HOBble PparMeHTbl U NONb3yeTCcs MeToAoM toString AnA npeobpa3oBaHus
pe3ynbTaToB CBOeN paboTbl B 06beKT String.

[Ons noctpoeHns n moanduKkaumm CTPOKM MOXHO BOCMO/Ib30BaTbCA KaccoMm StringBuffer.
Knacc StringBuffer cooepxuT cneayrowime KOHCTPYKTOPbI:

public StringBuffer()

KoHCTpympyeT HOBbIM 06beKT StringBuffer, HayanbHOe 3Ha4YeHne KOTOPOro paBHO “”.

public StringBuffer(String str)

KoHcTpyumpyeT HoBbI 06beKkT StringBuffer, ncxogHoe 3HavyeHne KOTOpOro COBMagaeT C str.
Knacc StringBuffer BO MHOMMX OTHOLLEHMAX HANMOMUHAET Klacc String, a MHOrve 13
cofepXalmxcs B HEM METOAO0B UMEIOT Te Xe MMEHa M KOHTPaKTbl, YTO U MeToAbl String. Tem He

MeHee StringBuffer He sBnseTcsa pacwmpeHueM String, u HaobopoT. Oba 3Tnx Kacca SBASTCA
He3aBMCUMMbIMU pacluMpeHnsaMn knacca Object.

8.8.1. Moauncpumkauuma 6ydepa

CyluecTByeT HECKO/IbKO BO3MOXHOCTEN U3MEHUTb coaepxumoe bydepa obbekTa StringBuffer, B
TOM yncne 4o6aBnTb HOBblE CUMBOJIbI B €r0 KOHEL, UM BCTaBUTb UX B cepeanHy. CaMmbii
NMpOCTOM U3 TaKUX METOAO0B Ha3biBaeTcs setCharAt u CNy>XuTb AN 3aMeHbl CUMBO/A B
KOHKPEeTHOM no3uuunun. Takxe numeeTcs MeTo replace, KOTOpbIN AenaeT To Xe caMoe, YTo U
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String.replace, ogHako paboTaeT ¢ o6bekToM StringBuffer. MeToa replace He HyxaaeTcs B
co34aHnnM HOBOIo obbekTa ANA XpaHeHUa pe3ysibTaTa, MO3TOMY HECKOJIbKO NMocneaoBaTe/IbHbIX
BbI30BOB replace MOryT BbIMO/HATLCSA € 0AHUM Bydepom:

public static void
repl ace(StringBuffer str, char from char to)

for (int i =0; i << str.length(); i++)
if (str.charAt(i) == from
str.setCharAt (i, to);
}

MeToga setLength obpe3aeT nnm pacwmpseT CTPoKy, XxpaHswytocsa B 6ydepe. Ecnv nepesatb
setLength BeNNUNHY, MEHbLUYIO ASIMHbI TEKYLLEN CTPOKKU, TO CTpoka byaeT obpesaHa Ao
YKa3aHHOro 3Ha4eHus. Ecnn xe nepegaBaemMasd A/1MHa NpeBbIWAeT TEKYLLY0, TO CTPOKa
paclwmpseTcs, a HoBble MO3NLMKN 3anoHAITCA Hyb-cuMmBonamMu (\u0000).

Kpome Toro, uMerotcst Metoabl append v insert, KOTopble NpeobpasytoT AaHHble N6oro Tuna B
String, Nocfie Yero NpPUCOeAMHSIIOT pe3yibTaT Npeobpa3oBaHMs K KOHLY CTPOKK 160
BCTaBNSAOT €ro B cepeaunHy. MNpu BbINOIHEHUM MeToAa insert CyLlecTBYOLWME CUMBOJIbI
cABUraoTCs, YTo6bl 0CBO6OANTL MECTO A/ BCTaBMASEMbIX HOBbIX CUMBOMOB. MeToabl append u
insert Nnpeobpa3yloT AaHHbIE CleAyLWMX TUMOB:

bj ect String char[]
bool ean char int i nt
| ong fl oat doubl e

TakxKe CyLecTBYOT MeToAbl append U insert, KOTOPbIM B Ka4ecTBe aprymMeHTa nepegaeTtcs
yacTb MaccuBa char. Hanpumep, ans cosganus obbekTa String Buffer ¢ onncaHmem
KBaZpaTHOro KOPHSA U3 LEsIoro YMcaa MOXHO HanucaTb criefyouiee:

String sqrtint(int i) {
StringBuffer buf = new StringBuffer();

buf . append("sqrt(").append(i).append(')"');
buf . append(" = ").append(Math.sqrt(i));
return buf.toString();

}

MeToabl append v insert BO3BpaLaT NCXOAHbIN 06bEKT String, 4TO B AaHHOM Criy4ae
rno3BonsieT HaMm A06aBUTb HOBblE CMMBOJIbI K pe3yNbTaTy NMpeablayLero 4eNCTBUS.

MeTog insert nonyyaeTt ABa napameTtpa. [1epBbiil U3 HUX — NO3MLUKS, HAaUYNMHAsA C KOTOPOK B
StringBuffer 6yayT BCTaBnaTbCA HOBble CUMBOJIbl. BTOpo napameTp — BCTaBNsieMOe 3Ha4eHue,
npu HeobxoammocTn npeobpasoBaHHoe B String. MNprvBeaemM MeToa, KOTOPbIN BCTaBnseT
pobasnseT gaTty B Hadano 6ydepa:

public static StringBuffer addDate(StringBuffer buf) {
String now = new java.util.Date().toString();
buf . ensur eCapaci ty(buf.length() + now length() + 2);
buf.insert(0, now).insert(now length(), ": ");
return buf;

}

Bce HaunHaeTCsa € co34aHns CTPOKU, coaepxXallen TekyLyo gaTty. [nsa 37on uenm
MCnosb3yeTcs Knacc java.util.Date; ero KOHCTPYKTOP MO YMOJIYaHUIO CO34aeT 06beKT,
NpeAcTaBNSAOWMNA TeKyLLee BpeMs Ha MOMEHT co3aanus. [lanee Heobxoammo ybeanTbcs, 4YTo
pa3MepoB bydepa XxBaTUT ANa XpaHeHus Bcex AobaBnseMbix CMMBONOB — yBennyeHue 6ydepa
OOJDKHO MPOMCXOAUTb TOSIbKO OAWH pas, a He Mnocse Kaxaoro Bbi3osa insert. 3atem B 6ydep
BCTaB/ISIETCA CTPOKa C TeKyLMM BPEMEHEM, 3@ KOTOPON cneayeT npocTerlas CTpoka-
pa3genuTtens. HakoHel, nepegaHHbili 6ydep Bo3BpallaeTcs obpaTHO, YTOObl MpK Bbl30BE
[AHHOro MeToAa MOXHO 6bI/T0 OCYLLEeCTBUTbL YUTO-HMOYAb Hanoaobue To KoOHKaTeHauuu,
KOTOpas npuroamnack npu paborte ¢ cobcTBeHHbIMM MeToAamum StringBuffer.
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MeTopA reverse n3MeHseT NOpsaoK CrieoBaHUa cMMBONOB B StringBuffer. Hanpumep, ecnu
by dep coaepxuT CTpoKy “good”, TO NOC/E BbIMOJIHEHUS reverse B HEM OKaXeTcs CTpPoKa
“doog”.

8.8.2. N3BneueHune AaHHbIX

Y1061 CO3aaTh 06beKT String Ha ocHoBe ob6bekTa StringBuffer, cnegyeT BbI3BaTh METOA
toString.

B StringBuffer He cylwecTByeT METOAOB, KOTOpbIe 6bl yAansanu yacTb coaepxumoro bydepa —
BaM npuaeTtcs npeobpasosatb 6ydep B CMMBO/IbHbIN MacCvB, yAaNuUTb TO, YTO HYXHO, U
MOCTPOUTbL HOBbIN Bydep Mo MaccMBy C OCTaBLUMMUCS CUMBONaMu. BeposaTHo, Ans aToro
crniefyeT BOCMO/Ib30BaTbCa MeToAOM getChars, KOTOpbI aHanornyeH metoay String.getChars.

public void getChars(int srcBegin, int srcénd, char[] dst, int dstBegin)

KonunpyeT cumBonbl U3 3agaHHon vyactu 6ydepa (onpesensemon no3mumammn srcBegin n srcEnd)
B MaccuB dst HaunHas c dst[dstBegin]. KonuposaHue BeaeTcsa ¢ no3vumu srcBegin Ao srcEnd
(HO He BkoYaeT ee!l). Mo3nuus srcBegin Ao/mMKHa NpeacTaBnaTb cO60M AOMYCTUMbIA MHAEKC
Ansa gaHHoro 6ydepa, a no3munsa srceEnd He MOXET npeBbIWaTh A/IMHbI TEKYLLEN CTPOKU B
bydepe (koTopasa Ha eamHuuy 6onblie, yeM nocnefHuit nHaekc). Ecnm kakon-nm6o ums
WHAEKCOB OKaXeTCs HeAonyCTUMbIM, BO36yxaaeTca nckiyeHne Inde x
OutOfBoundsException.

anBe,U,eM MeTOo4, B KOTOPOM getChars NCNONb3YyeTCda ANd yaalneHnsa 4acTtu COAEPXUMOTro
bydepa:
public static StringBuffer

remove(StringBuffer buf, int pos, int cnt)

{
if (pos << 0 || cnt << 0 || pos + cnt >> buf.length())
t hrow new | ndexCQut Of BoundsException();
int leftover = buf.length() - (pos + cnt);
if (leftover == 0) { /| mpocToe oBpesaHue CTPOKMU
buf . set| engt h(pos);
return buf;
}
char[] chrs = new char[l eftover];
buf . get Chars(pos + cnt, buf.Length(), chrs, 0);
buf . set Lengt h( pos) ;
buf . append(chrs);
return buf;
}

Mpexzae Bcero Heob6xoanMo yb6eanTbCst B TOM, YTO 3HAYEHUS MHAEKCOB MacCMBa HE BbIXOAAT 3a
npeaensl 4onyctuMbix. O6paboTaTbh NCKAIOUYEHNE MOXHO M NO3A4HEE, OAHAKO HeMeaAsleHHas
npoBepKa NMO3BOJISAET yylle KOHTPONMPOBaTb CUTyauMio. 3aTeM Mbl BbIUYMCISIEM, CKOSIbKO
3/1IeMEHTOB HaX0AMTCS NOoC/e yaansaemMon 4YacTu MacCMBa; €C/iM TakmX 3/IEMEHTOB HeT, obpesaem
6ydep v Bo3BpalLlaemMcs. B NnpoTMBHOM crlyyae, nepej TeM Kak BO3BpalaTbCcs U3 MeToaa,
Heo6XxoAMMO BblAEIUTb 3TN CUMBOMbI METOAOM getChars, 3aTeM 06pe3aTb 6ydep n npunucatb K
HEMY BblAENIEHHbIV paHee OCTaToK.

8.8.3. PaboTta c eMKoCTbIO 6ychepa

Bydep obbekTa StringBuffer obnagaet onpeaeneHHON eMKOCTbIO — TaK Ha3blBaeTCs
MaKCuMasbHas AMHa CTPOKKU, KOTOpas MOXET MOMECTUTLCS B HEM Mepes TeM, Kak npuaeTcs
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BblAENATb AOMNO/IHUTE/IbHOE MECTO. Bquep MOXET yBeNn4nBaTbCA aBTOMatTn4eCKn no mepe
,D,O6aBJ'IeHVIFI HOBbIX CUMBOJ10B, OAHAKO A1 NOBbIWLEeHUA 3¢)¢)eKTVIBHOCTVI XXenatenbHo
YCTaHOBUTL €ro pasMep OAMH pas.

NcxopHbin pasmep 6ydepa obbekTa StringBuffer MOXeT 6bITb 3a4aH C MOMOLLbIO KOHCTPYyKTOpa,
noJslyyaroLLero BCero oauH napaMeTp Tvna int:

public StringBuffer(int capacity)

KoHcTpympyeT HOBbIM 06bekT StringBuffer ¢ 3afgaHHON MCXOAHOM €MKOCTLIO M HayalbHbIM
3HayeHneM “’.

public synchronized void ensureCapacity (int minimum)

Mo3sonseT ybeanTbcs B TOM, 4TO 6ydep MMeeT eMKOCTb HE MeHee 3a4aHHOro minimum.
public int capacity ()

Bo3BpallaeT TeKkyLlyo eMKocTb by depa.

C noMoL b 3TUX METOAOB MOXHO M3bexaTb MHOrOKpPaTHOro yBennuveHus 6ydepa. Huxe
npMBOAMTCH HOBas Bepcms MeToda sqrtint, koTtopas obecrneumBaeT He 6onee yeM 0gHOKpaTHOoe
BblAeNeHne HOBOro NpoCcTpaHcTBa ans bydepa:

String sqgrtintFaster(int i) {
StringBuffer buf = new StringBuffer(50);
buf . append("sqrt(").append(i).append(')"');
buf . append(" = ").append(Math.sqrt(i));
return buf.toString();

}

E,EI,VIHCTBeHHoe M3MEHEHME 3aKJ/II0HaeTCA B TOM, YTO Ha 3TOT pa3 UCMOJIb3YyeTCA KOHCTPYKTOP,
KOTOPbIN co34aeT A0CTaTovHOo 6onblion 06bekT StringBuffer, CnOCOBHbIN BMECTUTbL CTPOKY C
pe3ynbTaToM. 3HavyeHne 50 HeCKOsIbKO MpeBbILAEeT MakCuManbHO HeobXoanmMoe;
cnepoBaTenbHO, bydep HMKOrAa He NpMAETCS YBEIMUYMBaTb 3aHOBO.

YnpaxHeHue 8.4

HanuwwnTe metoa ans npeobpas3oBaHus CTPOK C AECATUYHBIMU YMCIaMu, NPU KOTOPOM Mnocse
KaXkaoln TpeTben undpbl cnpaBa CTaBUTCS 3ansTas. Hanpumep, 418 NCXOAHOW CTPOKMU
“1542729" MeToA AO/DKEH BO3BpallaTb CTPOKY ”1,542,729".

YnpaxHeHue 8.5

N3MeHUTe MeToA M3 NpeablayLlero ynpaxHeHus Tak, YTobbl MPKU ero Bbi30Be MOXHO 6b1S10
yKasaTb CUMBOJ-pasaeniuTeNlb U KOJIMUYECTBO UMdp MeXAy pasaenTensiMu.
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naBsa 9
NMOTOKU

Kak MOXXHO HaxoanTbCsl B ABYyX MECTax O4HOBPEMEHHO,
ec/im Ha caMoMm fesie BoobLye HUrge He HaxoanLbcs?
Firesign Theater

BONbLWMHCTBO NPOrpaMMMCTOB MPUBLIK/IO MMUCaTb MPOrPaMMbl, KOTOPblE BbINOJHAKTCS wWar 3a
Lwarom, B onpeaeneHHon nocaenoBaTeNlbHOCTU. Ha npMBeAeHHOM HMXKE UACcTpaumm
noKasaHo, Kak n3sfiekaetca 6aHKoBCkuin 6anaHc, CyMMa Ha CYeTy yBeIMUuMBaeTCsa M 3aHOCUTCA
06paTHO B 3anMmncCb O COCTOSHUM CYeTa:

a = A.getBalance();

a +=deposit;

A.setBalance(a);

AHanornyHble 4eNCTBUS BbIMOMHAKTCS KaK X1UBbIMW 6AHKOBCKMMW paboTHMKaMu, Tak m
KOMMbKOTEPHbIMX Nporpammamu. NogobHas nocnenoBaTeNbHOCTb AENCTBUI, BbIMOHAEMbIX MO
OAHOMY, Ha3blBaeTcs noTokoM (th read) . B 601blUMHCTBE A3bIKOB NPOrpaMmMMCcTaM NpUXOAUTCS
MMeTb AeN0 C 04HOMOTOYHOM MOAENbI0 MPOrPaMMMpPOBaHUS.

OfHako B HacTosiwmux 6aHKax nogobHble onepaumn NpoucxoasT OAHOBPEMEHHO. HeCKoIbKo
paboTHMKOB HE3ABUCUMO APYT OT Apyra MOryT O6GHOB/SATb COCTOSIHME HAHKOBCKMX CYETOB:
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& = AgetBalanca(); b = B.getBalance();
r 3
& +=deposit; b +=deposit;
y L
AsetBalance(a); B.setBalance(b);

' !

AHanor nogobHoM cuTyaumm B KOMNbIOTEPE Ha3blBaeTCsa MHOronoTo4yHocTero (multithreading).
MoTok (kak 1 6aHKOBCKMI paboTHUK) MOXeT paboTaTb HE3aBMCMMO OT APYTMX NOTOKOB. U
nofo6bHO TOMy, Kak ABOe 6aHKOBCKMX CAyXaluMX MOTyT MOJSIb30BaTbCSH OAHUMU U TEMU XKe
KapToTeEKaMmM, MOTOKM Takxke OCYLLeCTBAST COBMECTHbIM AOCTYN K 06beKkTaM.

CoBMeCTHbIV AOCTYN OAHOBPEMEHHO SIBASIETCH U OAHUM M3 CaMbIX MOMIE3HbIX CBONCTB
MHOrOMOTOYHOCTU, U UCTOYHMKOB CaMbiX 60nblwmnx Npobaem. Mpn MCNoNb30BaHUM NMPUBEAEHHOM
BbllLE CXeMbl “BblbOpKa-n3MeHeHne-3anncb” BO3HMKaET NoTeHUManbHas onacHoOCTb TOro, 4YTo
npv ogHOBPeMeHHOW paboTe ABYX MOTOKOB C OAHUM N TeM Xe 06beKkTOM npou3onaeT
HasoXeHue, NpuBoAsLLEe K paspyLlieHuto obbekTa. [asalite npeacTaBuM, YTo B Halem
npumMepe ¢ 6aHKOM HEKTO XXenaeT BHECTU CpeAcTBa Ha CYeT.

!

a1 = AgetBalance() |
l a2 = A.getBalance();
a1 +=deposit; l
i a2 +=deposit;
AsetBalance(a1); i
i A.setBalance(a2);

!

Moyt OA4HOBPEMEHHO BTOPOWN K/IMEHT NpUKa3biBaeT ApyroMy paboTHMKy 6aHKa NonoxuTb
AEHbIM Ha TOT Xe caMmblii cyeT. Oba paboTHMKa UAYyT B apXxuB, YTO6bI HaTU MHGOPMaLVIO O
cuete (bbIM XXe BpeMeHa, Koraa B 6aHkax Mcnonb3oBanncb GymMaxHble kKapToTeku!) un
noslyyatoT OANHAKOBbIE AaHHble. 3aTEM OHM BO3BPALLAIOTCA K CBOMM CTO/aM, 3aHOCAT
TpebyeMylo CyMMy Ha CYHET 1 nayT obpaTHO B apxuB, 4Tobbl 3anmMcaTb CBOM pe3ybTaThl,
NnoJslyYeHHble HE3aBMCMMO APYr OT Apyra. B Takom cnyyae Ha COCTOSAHUM cyeTa OTpasnUTCH NnLlb
nocnefHsa U3 3anMCaHHbIX TPaH3aKuuii; nepeas TpaH3akums 6yaeT NnonpocTy noTepsHa.

B HacTosAwmx 6aHkax npobnema pewanacb NpocTo: paboTHMK OCTaBASAA B NMarnke 3anucky
“3aHATO; NoJoXAanTe 3aBepeHns paboTbl”. B KOMMObOTEpPE MPOMCXOANT NMPaKTUYECKN TO XKe
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camoe: ¢ 06beKTOM CBA3bIBAETCA NoHsATUeE 6/10kmpoBka (lock), MO KOTOPOM MOXHO ONpeaenunTb,
MCNOJb3yeTcs 06beKT UM HeT.

MHorve peanbHble 3a4a4M NpOrpaMMMpOBaHUS Jlyylle BCEro peLlatoTcs C NpMMeHeHneM
HECKOMIbKMX MOTOKOB. Hanpumep, MHTEepaKTUBHbIE NMPOrpaMMbl, MpegHa3HayYeHHble AN
rpadmyeckoro oTobpaxeHns AaHHbIX, HEPEAKO pa3peLuatoT NoNb30BaTeNt0 U3MEHATb
napameTpbl 0OTO6paxeHusa B peasibHOM BpeMeHn. ONTuMasabHOe AMHaMUYeCcKoe NoBeaeHue
MHTEpPaKTUBHbIX NPOrpaMm gocTuraeTcs 6narogaps MCNOMb30BAHUIO MOTOKOB. B OAHOMOTOYHbIX
cucTeMax unn3unsa paboTbl C HECKObKMMM MOTOKaMu 06blMHO AOCTUTAeTCs 3a cyeT
MCMOJIb30BaHNS NpepbiBaHUN UK MporpamMMHbix 3arpocos (polling). NporpaMmHbie 3anpochkl
cnyxaT ans obbeanHeHUs vacTen NpunoXeHus, ynpasasowmx otobpaxeHnem nHpopmaumm un
BBOAOM AaHHbIX. OcobeHHO TwaTenbHO A0/MKHA 6bITb HanMcaHa nporpaMMa oTobpaxeHns —
3anpochkl OT HEE AO/MKHbI MOCTYNaTh AOCTAaTOYHO YacTo, YTO6bl pearMpoBaTb Ha BBOA
nHdopMaLmm Nonb3oBaTesieM B TeUEeHWE A0Mel CeKyHAbl. JTa nporpaMma nnmbo AomKHa
no3abotTnTbCsA O TOM, 4YTO6bI Ornepaumm rpauyeckoro BbiBoAa 3aHMMan MMHUMaNbHOE BpeMs,
nmnb0o npepbiBaTb CBOKO COBCTBEHHYO paboTy A5 BbIMNOIHEHMS 3aNpPOCOB. Takoe CMeLleHne
ABYX Pa3HOPOAHbIX aCNeKTOB NPOrpamMMbl NPMBOAUT K MOSIBAIEHUIO CIOXXHOMO, @ MOPOW U
HeXM13HecrnocobHoro koaa.

C ykasaHHbIMM npobsieMmamMmun NpoLle BCEro CrpaBuUTbCs B MHOMOMOTOYHOW cuctemMe. OAnH NOTOK
obHoBNseT n3obpaxeHne Ha OCHOBE TeKyLMX AaHHbIX, @ Apyron — obpabaTbiBaeT BBOA CO
CTOpOHbI Nonb30BaTens. Ecnn BBOA OKa3biBAaETCS CMIOXKHbIM (HanpuMep, nosib3oBaTeb
3anosiHAeT 3KpaHHYto hopMy), NepBbii MOTOK (BbIBOA AAaHHbIX) MOXeT paboTaTb He3aBUCKMMO,
BMAOTb A0 MOSyYeHus HoBOM nHdopMaumm. B Mogenu ¢ npuMeHeHneM nporpaMMHbIX 3anpocoB
npuxoamTcsa NMnbo npuoctaHaBnMBaTb 06HOBNEHME n3obpaxkeHns, YTobbl 4OXAATHCS
3aBepLleHns HETPUBMAbHOro BBOAA, MO0 NMPON3BOANTDL CIIOXKHYIO CUHXPOHU3ALMIO, YTOObI
n3obpaxeHne Morno o6HOBAATLCS BO BpeEMS 3anosiHeHns popMbl nonb3oBatenem. Mogenb C
pa3geneHneM npoLeccoB BBOAA M OTOHBpaXeHns MOXET NOAAEPXKMNBATLCA B MHOMOMOTOYHOW
CcMCcTeMe HenocpeaCcTBEHHO, BMECTO TOro Ytobbl 3aHOBO MOAFOHATL €e ANS peanvn3auum
ouyepeHoN 3agaun.

9.1. CozaaHue NOTOKOB

MoTOKM, Kak U CTPOKKU, NpeacTaBieHbl KNaccoM B CTaHAapTHbIX bubanoTtekax Java. YTobbl
MOPOAMTb HOBbIN MOTOK BbIMO/IHEHWS, AN HAaYana cnegyet co3gate 06bekT Thread:

Thread worker = new Thread();

Mocne Toro kak o6beKkT-NOTOK ByAeT co3aaH, Bbl MOXETE 3a4aTb €ro KOHMUrypaumio n
3anycTuTb. B noHsaTME KOHMUIypaumMm NoToka BXOAMT YKa3aHMe UCXOAHOro NpuopuTeTa, UMEHN
1 Tak fanee. Korga notok rotoB K paboTte, cneayeT Bbi3BaTb ero Metod start. MeTop start
MOPOXAAET HOBbIM BbIMOJIHAEMbIN MOTOK Ha OCHOBE ZaHHbIX 0bbekTa knacca Thread, nocne
yero 3aBepluaeTcs. MeTop start Bbi3bIBAa€T METOA run HOBOIO MOTOKa, YTO MPUBOAUT K
aKTMBM3aLUMKU MOCNEAHEro.

Bbixoa M3 MeToZa run o3Ha4yaeT npekpalleHne paboTbl NOToKa. MOTOK MOXHO 3aBEPLUNTb U
SIBHO, NMOCPEACTBOM BbI30Ba Stop; €ro BbIMO/HEHWE MOXET 6bITb MPUOCTAHOBEHO METOAOM

suspend; CyLLECTBYIOT MHOIO APYrUX CPeACTB A/ paboThl C MOTOKAMM, KOTOPbIE Mbl BCKOpE
paccMOTpUM.

CraHpapTHas peanusauus Thread.run He genaeTt HM4Yero. Bbl 4O/MKHBI MIMG60 paclwMpuTb Knacc
Thread, 4To6bl BKHOUYNTL B HEMO HOBLIM MeTOA run, MM60 co3gatb 06bekT Runnable n nepenatb
€ro KOHCTpyKTOopy noTtoka. CHayasna Mbl paCCMOTPUM MPOLECC MOPOXAEHUS HOBbIX MOTOKOB 3a
cueT pacwupenus Thread, a no3xe 3arMMmeMcs TexHnkon paboTbl ¢ Runnable (cM.
“Mcnonb3oBaHne Runnable”).

MpuBeaeHHas HWXXe NpocTas nporpamMMa 3a4eiCTBYET ABa MNOTOKa, KOTOPble BbIBOAAT C/10Ba
“ping” n “PONG” C pasnMyHON 4YacTOTOM:
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cl ass Pi ngPong extends Thread {
String word; /| BEEBOmMMOE CJIOBO
int del ay; /| mymmMTenbHOCTL Mays=EH
Pi ngPong( String what ToSay, int delayTine) {
word = what ToSay;
del ay = del ayTi ne;

}
public void run() {
try {
for () {
Systemout.print(word + " ");
sl eep(del ay) ; /| nomoxmaTe cremyomero BHBOIA

} catch (InterruptedException e) {
return;
}

public static void main(String[] args) {
new Pi ngPong("pi ng", 33).start(); // 1/30 cexyumm
new Pi ngPong("PONG', 100).start(); // 1/10 cexyume

}

Mbl onpegenunn TMn NoToka € MMeHeM PingPong. Ero metoz run pabotaeT B 6€CKOHEYHOM
LMKIe, BbIBOAA coAaepXuMoe nosns word v aenas naysy Ha delay MnkpocekyHz. MeTog
PingPong.run He MoxeT B036y>xaaTb UCK/THOYEHMN, MOCKO/bKY 3TOr0 He Aenaet
nepeonpegensembiii M Mmetod Thread.run. CoOOTBETCTBEHHO, Mbl AO/KHbI NEpexBaTnTb
ncknoveHme InterruptedException, KoTopoe MOXeT BO36yaaTbCs METoAOM sleep.

Mocne 3TOro MOXXHO HEMOCPEACTBEHHO CO34aTb BbIMOJHAOWMECS MOTOKU — MMEHHO 3TO U
AenaeT MeToZ PingPong. OH KOHCTpyMpyeT ABa o6bekTa PingPong, KaXAablii U3 KOTOPbIX
obnagaeT CBOMM BbIBOAVMbBIM C/TOBOM U MHTEPBAIOM 3aEPXKU, MOC/E YEro Bbi3bIBAET METOAbI
start 060vx 06beKTOB-NMOTOKOB. C 3TOro MOMEHTa U HauMHaeTcsl paboTa NOTOKOB. MpUMEpPHbIi
pe3ynbTaT paboTbl MOXET BbIMSAAETh CIeAYOWUM 06pasom:

pi ng PONG pi ng pi ng PONG pi ng ping ping PONG pi ng
pi ng PONG pi ng pi ng pi ng PONG pi ng pi ng PONG pi ng
pi ng ping PONG pi ng ping ping PONG ping pi ng PONG
pi ng ping ping PONG ping ping ping PONG ping ping
PONG pi ng ping ping PONG pi ng ping ping PONG pi ng
pi ng pi ng PONG pi ng pi ng PONG pi ng ping ping PONG ...

MoTok MoxeT obnagaTb UMEHeM, KOTOPOe nepejaeTcs B BUAe napameTtpa tuna String nmbo
KOHCTPYKTOpY, NM60 meToay setName. Bbl nonyunTe Tekyllee MMs NoToka, ecnvn Bbi3oBeTe
MeTo4 getName. MIMeHa NOTOKOB NpeayCcMOTPeHbl NCKIKUYNTENBHO Ans yaobcTBa
nporpaMMucTa — B CUCTEMe runtime B Java OHW He UCMOJb3YHTCSA.

Bbi3oB cTaTMyeckoro metoga Thread.currentThread no3sonseTt nonyynTs 06bekT Thread,
KOTOPbI COOTBETCTBYET paboTaloleMy B HAaCTOSALWMIA MOMEHT MOTOKY.

9.2. CMHXpOHM3aLUuuMnA

BcrnoMHMM npuMep co cnyxawumm 6aHka, 0 KOTOpbIX Mbl FOBOPWU/IM B Havane rnasbl. Korga asa
paboTHMKa (MOTOKaA) AO/MKHbI BOCMOMb30BATLCA OAHOM U TOM e narnkon (06bekTom),
BO3HUKAET OMACHOCTb, YTO Ha/IOXKEHNE Onepaumii NpUBeAeT K pa3pyLUEHUO AaHHbIX.
PaboTHMKM 6aHKa CMHXPOHU3MPYHOT CBON AOCTYM C MOMOLLbIO 3aNnUCOK. DKBUBAIEHTOM TaKoW
3anucKn B YCIIOBMSAX MHOTOMOTOYHOCTU aABNsieTcs 6/10kupoBka obbekTa. Korga ob6bekt
3a610KMpoBaH HEKOTOPbLIM MOTOKOM, TOSIbKO 3TOT MOTOK MOXET paboTaTb C HUM.
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9.2.1. MeToabl synchronized

Y7061 KNACC MOr UCMOJIb30BaTLCS B MHOMOMOTOYHON cpefe, HeobxoanMo 06bSBUTb
COOTBETCTBYOLME METOAbI C aTpubyToM synchronized (No3gHee Mbl Y3HAeM, YTO XXe BXOAUT B
NOHATME “COOTBETCTBYOLWME™). ECIM HEKOTOPbLIN MOTOK BbI3blBAET MeTOA synchronized, To
npoucxoauT 6s10kmnpoBka obbekTa. Bbi3oB MeToda synchronized Toro xe obbekTa Apyrum
NOTOKOM 6yAeT NPUOCTAHOBMIEH A0 CHATUSA B/TOKMPOBKMW.

Y

WOEM CHATHA
GnoKMpoBKK

’

CWHXpOHM3aumnsa NpUBOANT K TOMY, YTO BbIMOJIHEHWE ABYX NOTOKOB CTaHOBUTCS B3aUMHO
nckarYaowmm no BpeMenn. MNMpobnema BAOXEHHbIX BbI30BOB peLUaeTCsl O4eBUAHbIM 06pa3om:
€C/IM CUHXPOHM3UPOBAHHbIN METOA Bbi3blBaeTcsa AN ob6bekTa, KOTOpbI paHee 6bin
3ab/10KMpOBaH TEM XXe CaMbIM MOTOKOM, TO METOZ BbINOIHAETCS, 0AHAaKO 6710KMpoOBKa He
CHMMaeTCs BNJOTb A0 BbIX0A4A U3 CaMOro BHELUIHEro CUHXPOHM3UPOBAHHOIO METOAA.

CuHXpOHM3aumusa pelwaeTt npobneMy, BO3HMKAIOLWYO B HalLeM NpuUMepe: ecnn AencTBuS
BbIMOHAKTCA B CUHXPOHU3MPOBaHHOM MeToAe, TO NMpu NonbiTke obpaleHns K 06bekTy co
CTOPOHbI BTOPOro NoToka B TOT MOMEHT, Koraa ¢ o6bekToM paboTtaeT nepBbiii MOTOK, AOCTYN
6yaeT OTNoXeH A0 CHATUSA 6OKMPOBKMU.

MpuBeaem npumep TOro, Kak Mor 6bl Bbirns4eTb knacc Account, CNpPOeKTUPOBaHHbIN AN
paboTbl B MHOrOMOTOYHOM Cpeje:

cl ass Account {
private doubl e bal ance;
publ i c Account (double initial Deposit) {
bal ance = initial Deposit;

publ i c synchroni zed doubl e get Bal ance() {
return bal ance;

publ i c synchroni zed voi d deposit(doubl e amount) {
bal ance += anount;
}
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}

A Tenepb Mbl 06BSICHMM, UTO e 03HayaeT MOHATME “COOTBETCTBYOLUME” NMPUMEHUTENTIBHO K
CUHXPOHU3UPOBAHHBLIM METOAAM.

KoHcTpykTOp He 0653aH 6biTb synchronized, NOCKONbKY OH BbIMOJIHAETCS TONIbKO NP CO34aHUN
obbekTa, a 3TO MOXeT NPOMCXOAUTb TOSIbKO B OAHOM MOTOKE A8 KaX40ro BHOBb CO34aBaeMoro
obbekTa. Mone balance 3awmiieHo OT N06bIX HECUHXPOHHbIX U3MEHEHWI 3a CHET
MCMNOJIb30BaHNA METOA0B A0CTyna, 06bsaBneHHbIX synchronized. B 3ToM 3akntoyaeTcs ewe ogHa
npuYmMHa, No KOTOPOW BMecTO o6bsBneHns nonen public nan protected cnegyet NpUMeHsATb
MeToAbl AN paboTbl C HUMWU: TaK Bbl CMOXETE KOHTPOMPOBaTb CUHXPOHM3aUMIO 4OCTyNna K
HUM.

Ecnn none MOXeT U3MEHUTBLCS, OHO HUKOTAa HE AO/HKHO CYUTBLIBATLCS B TOT MOMEHT, Koraa
APpYror NOTOK NMPOM3BOAMT 3anucb. JoCTyn K NOAsSM AOKEH ObiTb CMHXPOHM3MpPOBaH. Ecnn 6bl
OAMH MOTOK CYUTbIBAN 3HaYeHWe noss, noka Apyron NOTOK ero ycraHas/MBaeT, TO B
pe3synbTaTe MO0 6bl NONYUNTLCH YAaCTUYHO UCKaXeHHoe 3HaveHne. ObbasnerHne synchronized
rapaHTupyeT, 4Tto ABa (Mmn 6onee) noToka He 6yayT BMewnBaTbCs B paboTy Apyr apyra. Tem
HEe MeHee Ha NopsAO0K BbIMOIHEHUSA Onepauuii He JaeTCs HUKaKMUX rapaHTuii; eciv cHavana
Npou3onaeT YTeHme, TO OHO 3aKOHUYMTCA A0 TOro, Kak HayHeTCs 3anucb, U HaobopoT. Ecnn xe
Bbl XOTUTe, 4TOObI BCE MPOMCXOANSIO B CTPOro ONpeaeneHHoM nopsake, pabota NOTOKOB
O0/HDKHA KOOPANHUPOBATLCS COCO60M, 3aBUCSALUMM OT KOHKPETHOIO MPUNOXEHUS.

MeToAbl Knacca Takke MOryT CUHXPOHU3MPOBATLCS C UCMOJIb30BaHWEM 6/I0KMPOBKM Ha YPOBHE
Knacca. [lpa notoka He MOryT OAHOBPEMEHHO BbIMOMHATL CUHXPOHU3MPOBAHHbIE CTaTUYecKme
MEeTOAbl OHOTO Knacca. blokMpoBka CTaTMYECKOro MeToa Ha YPOBHE K/lacca He oTpaxaeTcs
Ha 06beKTax NocneaHero — Bbl MOXETE BbI3BaTb CUHXPOHWU3MPOBaHHLIN MeToa AN 06bekTa,
rnoka Apyroi noTok 3a6/0KMpOBas BECb KacC B CUHXPOHW3MPOBAHHOM CTaTMYeckoM MeToge. B
rnocnegHeM crydvae 6710KUPYIOTCS TONbKO CUHXPOHU3UPOBAHHbIE CTaTUYECKME METOAbI.

ECnv CMHXPOHM3MPOBaHHbBIA METOA nepeonpenensaeTcs B paclUMpeHHOM Kfacce, TO HOBbIN
MeTo4 He 065a3aH 6bITb CMHXPOHM3MPOBaHHbIM. MeToA cynepkacca npm 3ToM ocTaeTcs
CUHXPOHU3NPOBAHHbBIM, TaK YTO HECMHXPOHHOCTb METOAA B PaCLUMPEHHOM KJlacCe HEe OTMeHseT
€ro CMHXpPOHU3UPOBAHHOIO MOBeAEHUA B cyrepkiacce. EC/iv B HECMHXPOHM3MPOBAaHHOM MeTo4e
MCMoJb3yeTcsa KOHCTpyKumsa super.method() ans obpaileHns K MeToay cynepkracca, To 06bekT
6noknpyeTca Ha BpeMs Bbl30Ba A0 BbIXOAa M3 MeToAa Cynepkiacca.

9.2.2. Onepartopbl synchronized

OnepaTop synchronized No3BOASET BbIMONHUTb CUHXPOHU3MPOBAHHbIV PparMeHT NporpamMmsl,
KOTOpbIN ocyllecTBnseT 610kMpoBKy obbekTa, He Tpebys OT NporpaMMucTa Bbl30Ba
CMHXPOHU3MPOBAHHOIO MeToAa AN AaHHOoro obbekTa. OnepaTtop synchronized cOCTOMT M3 ABYX
yacTen: ykasaHus 6n1okmpyemoro obbekTa n onepaTopa, BbIMOJHAEMOro Mnocsie nNoayyvYeHus
6nokunposku. Obwas dpopma onepatopa synchronized BbirnsaanT creayowmm obpasom:

synchronized (BblpaxeHue)
ornepartop

B3sATOe B CKOBKWN BbipaKeHne AOHKHO yKa3blBaTb Ha 61okmMpyemblin 06bekT — 06bIYHO OHO
ABNAETCH CCbINKOW Ha 06beKT. [Nocne 610KMPOBKM BbINMONHAETCA 0r1eparop — TakK, CI0OBHO AN
AAHHOro obbekTa BbIMOTHAETCS CMHXPOHU3MPOBaHHbIM MeTod. Yawe Bcero npu 610KkMpoBke
ob6bekTa He06X0AMMO BbIMOAHUTbL CPa3y HECKO/IbKO ONepaTopoB, TaK YTO 0MepaTop, Kak
npaesuno, npeacrasnseT cobor 6510K. MpUBEAEHHbIN HMXKE MeTO 3aMeHSseT KaXAbli 3/1eMeHT
YMC/IOBOrO MaccuBa ero MoAyJsieMm, rnpuyem AoCTyn K MacCuBy PEryMpyeTcs onepaTtopom
synchronized:

[** chemaTh BCe BJIEMEHTE MACCHMBa HEOTpMIATENbHEMM */

public static void abs(int[] val ues) {
synchroni zed (val ues) {
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for (int i =0; i << values.length; i++) {
if (values[i] << 0)
val ues[i] = - values[i];
}

}

Maccue values coaepXuT n3MeHsieMble 31eMeHTbl. Mbl CUHXPOHU3UPYEM AOCTYMN K HEMY,
yKa3sblBas ero B kayecTtBe obbekTa B onepatope synchronized. [Mocsie 3TOro MOXHO BbINOHATb
LMK 1 6bITb YBEPEHHbLIM B TOM, YTO MaccuB He byaeT 3MeHeH KakuM-mbo apyrmm
(parMeHTOM NMporpamMMbl, B KOTOPOM TOXE YCTAHOBJIEHA CMHXPOHM3auMsa AN MaccuBa values.

Ot Bac He TpebyeTcs, uTobbl 06BEKT, YKa3aHHbIA Kak apryMeHT onepaTtopa synchronized,
ncrnosb3oBascs B Tene onepatopa. MoxHoO npeactaBuTb cebe cMTyaumo, Mpu KOTOPOM
€INHCTBEHHOE Ha3HauyeHne obbekTa 3aK/to4aeTcs B TOM, YTOObl CNYXNUTb 4151 6110KMPOBKU
6onblero Habopa 06bekToB. B 3TOM cnyyae ob6bekT-nNpeacTaBuTeNlb MOXET U He obnazaTb
CO6CTBEHHbIMU (PYHKLMSIMM, HO UCMOMb30BaTbCA BO BCEX OMnepaTopax synchronized, xenawowmx
BbIMO/IHUTb AENCTBUS C HEKOTOPbLIMU U/ BCEMU 06BbEKTaMM M3 3TOro Habopa.

B noaobHbIX cUTyaumsax CyLeCcTBYET M APYron Noaxon — CNpoeKTUpOBaTh Kiacc-
npeacTaBUTEslb C HECKONbKMMU CUHXPOHU3NPOBAHHBLIMU MeTOAaMM, CyXalWwuMn Ans
BbIMOJIHEHUS Onepauunii ¢ Apyrumm obbekTamu. MNpu TakoM BapMaHTe He TOJIbKO AOCTUraeTcs
6onee yeTkasa MHKaNCynsauus onepaunii, HO N NCcYe3aeT BO3MOXHbIN MCTOYHUK OWMOOK —
[OCTyn K o6bekTaM BHe onepaTopoB synchronized, BbI3BaHHbIM 3abbIBUMBOCTHIO MPOrpaMMmUCTa.
TeMm He MeHee MHOorga C 3almaemMbiMm 06beKTaMM BbIMOIHAETCS C/IMLIKOM MHOIO Ornepauun,
4YTO6bI NX BCE MOXHO 610 MHKANCYIMPOBaTh B BUAE METOAO0B Kacca, U ANs 3aluThbl
MHOrOMOTOYHOr0 AOCTyMNa NPUXOAMTCA MOSIb30BaTbCSA OrnepaTopoM synchronized.

MHoraa pa3paboTumnk Knacca He MpPUHMMAET BO BHUMaHWe ero BO3MOXHOE UCMONb30BaHueE B
MHOTOMOTOYHOW Cpefe U He CUHXPOHU3UPYET HUKaKMe MeToAbl. YTO6bl MPUMEHUTL TaKOW Krlacc
B MHOIOMOTOYHOW Cpefie, y Bac MMeeTCs ABe BO3MOXHOCTU:

Co3aaTb pacClUMpeHHbI Kacc, B KOTOPOM Bbl MepeonpeaensieTe HyXXHble METOAbI,
ob6bsiBNsieTe Ux synchronized v nepeHanpasfisieTe BbI30Bbl 3TMX METOAO0B MpPU MOMOLLM
CCbUIKW SUper.

Bocnonb3oBaTbcs onepaTtopoM synchronized ansa obecneveHns goctyna K o6bekTy, C
KOTOPbIM MOryT paboTaTb HECKOJIbKO MOTOKOB.

B obwem cnyyae paclwumpeHue Knacca sBnseTcs 6onee yaayHbiM pelleHneM — OHO yCTPaHseT
nocneacTBms BO3MOXHOM OWMOKM NporpaMMmncTa, 3abbiBarollero BHECTU AOCTyN K 06beKTy B
onepaTtop synchronized. Tem He MeHee, eCnn CUHXPOHM3aumsa Heobxoanuma Nnlb B OAHOM-ABYX
(dparmeHTax nporpamMmbl, To onepatop synchronized npepoctaBnseT 6o5ee NpocToe peleHne.

9.3. MeToabl wait u notify

MexaHn3M 610KMPOBKKU pellaeT npobneMy C HasloXKeHUEM NOTOKOB, O4HAKO XO0Tenoch 6bbl,
4yT06bl NOTOKM MOM/IM 06MeHnBaTbCs MHMOPMaumMen Apyr ¢ Apyrom. [ns 3Toro cylecTByeT ABa
MeToAa: wait 1 notify. MeToz wait No3BosiSieT NMOTOKY AOXAATLCSA BbINOSIHEHWNSA ONpeaeeHHOoro
yCcnoBsus, a MeTo notify nsselaet Bce 0XuaatoLlme NoTOKU O HAaCTYMIEHUM HEKOTOPOro
cobbiTns.

MeToab! wait n notify onpeaeneHbl B knacce Object n HacneayTcs BceMun knaccamum. OHu,
nofo6bHo 6710KMpoBKE, OTHOCATCH K KOHKPeTHbIM o6bekTaM. [pu BbINOHEHUN wait Bbl
oXupaeTe, YTO HEKOTOPbIN MNOTOK U3BeCTUT (notify) 0 HacTyneHnn cobblTns TOT CaMblil 06BEKT,
B KOTOPOM MPOUCXOAMUT OXMAAHUE.
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CyuwecTByeT CTaHAapTHasa KOHCTPYKLMS, KOTOPOW cneayeT nonb3oBaTbcsa B paboTe ¢ wait u
notify. MoTok, oXxuaarwuii cobbITns, AOMKEH BKIKOYATb YTO- HNOYAb MOX0Xee Ha CrieAyoLWnia
dparMeHT:

synchroni zed voi d doWwenCondi tion() {
whi l e (! ycnosue)
wai t () ;
ﬂeﬁCTBMH, BEIIIOJIHAEMBIE IIPVM BBIIOJIHEHUM YCJIOBUA

}

3aech cnegyet 06paTUTbh BHUMAHME Ha HECKOTbKO acreKToB:

Bce nencTBUS BbINOMHATCA BHYTPU CUHXPOHM3MPOBAHHOIO MeToga. D70

HeobXxoAnMO — B MPOTUBHOM Crly4dae Henb3s 6biTb YBEPEHHbIM B COAEPXUMOM 0bbeKTa.
Hanpumep, ecnv MeTo He CUHXPOHU3UPOBAH, TO MOC/E BbINOSIHEHUS onepaTopa while
HET rapaHTUM, YTO YC/TOBUE OKaXETCHA UCTUHHbIM — CUTyauusa Mmorna 6biTb n3MeHeHa
APYTYM NOTOKOM.

O4HO M3 BaXXHbIX CBOWCTB OMNpeaenieHns wait 3akntoyaeTcs B TOM, YTO BO BpeMs
NPUOCTaHOBKMN MOTOKa NPOUCXOAUT atomapHoe (atomic) cHaTre 6/10KMpoBKK € obbekTa.
Koraa rosopaTt 06 atomapHo¥ NpuoCTaHOBKE MOTOKa U CHATUU 6NTIOKUPOBKMU, UMEETCS B
BMAY, YTO 3TX oMnepaunmn NpoucxoaaT BMeCTe U He MOryT OTAeNnsATbCa Apyr OT Apyra. B
NMPOTMBHOM CJ/ly4yae CHOBa BO3HMKIA 6bl “roHKa”: n3BeLleHne Morao 66l NpuaTUM nocne
CHATMS 6NOKMPOBKM, HO Nepes NpMOCTaHOBKOM NOTOKa. B 3ToM cnyyae mn3seleHne
HUKaK He BiuseT Ha paboTy noToka u dakTnueckn tepsetca. Korga notok
B0306HOBNSAET paboTy mocsie NoNyyYeHUs U3BELLEeHUs, MPONCXOANT NOBTOPHAs
6nokunposka.

YcnoBue Bcerga AOMKHO NPOBEPATLCS BHYTPU UMKNa. Hukoraa He crnenyeTt nonarath,
4YTO BO306HOB/IEHME paboTbl MOTOKA O3HA4YaeT BbINO/HEHWE yCnoBus. pyrumm
cnoBaMu, He 3aMmeHanTe while Ha if.

C gpyroli CTOpoHbl, MeToA notify BbI3bIBAETCS METOAAMU, UBMEHSIOWUMU AaHHbIE, KOTOPbIE
MOIyT 0XMAATbCS APYTUM MOTOKOM.

synchroni zed voi d changeCondition() {
VMSMEHUTE BEJIMUMHY, MCIIOJIBE3YyEMYK IIPUM INPOBEPKE YCIIOBUA

notify():

Heckonbko MOTOKOB MOMyT XAaTb OAUH M TOT Xe 06bekT. M3BelleHne notify Bo306HOBNSIET TOT
MOTOK, KOTOPbIN XAET Aosblue BCeX. Ecnn HeobxoanmMo Bo306HOBMTE BCe OXMAAMOLME MOTOKM,
ncnonb3ynTte metoa notifyAll.

MpuUBOAMMbIN HMXE KacC peanusyeT KOHUenuuio odyepean. OH COAEpPXMUT MeToAbl, KOTopbIe
NCMOJIb3YHTCS A1 MOMELLEHMUS SNIEMEHTOB B O4Yepeab U UX yAaneHus:

cl ass Queue {
/| mepBHt M NOCHenHWM 3JEMEHTH OdYepenu
El ement head, tail;

publ i c synchroni zed void append(El ement p) {
if (tail == null)
head = p;
el se
tail.next = p;
p.next = null;
tail = p;
notify(); // cooBumre oxmmaoupmM IOTOKAM O HOBOM 3JIEMEHTE
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publ i c synchroni zed El enent get() {

try {

whi | e(head == nul I')

wait(); // oxumaTe mosaBJeHUS BJIEMEHTA

} catch (InterruptedException e) {

return,
}
El ement p = head; /| 3anoMHUTL TEpPBEII BJIEMEHT
head = head. next ; /| ypanure ero m3 ouepedu
if (head == null) /| npoeepuTh, He mycTa JM Oouepenb

tail = null;
return p;

}

Takas peanvsauns oyepeam BO MHOMOM HarnoOMUHAET ee BOM/IOWeHNe B OAHOMOTOYHOM CUCTEME.
OTANYKNIA HE TaK YXX MHOrO: MeToAbl CUHXPOHM3UPOBaHbI; MPWU 3aHECEHUN HOBOIO 3/1EMEHTa B
oyepenb MPOUCXOAMUT U3BELLEHME OXMAAOLWMX MOTOKOB; BMECTO TOro 4tobbl Bo3Bpawatb null
ANs nycTon ovepeau, MeTtoh get XAeT, NoKa Kakor-HMbyab Apyrov MOTOK 3aHECET 3/1eMEHT B
oyepenpb. Kak 3aHeceHve, Tak U U3BNeYeHNe 3/IEMEHTOB O4Yepean MOXET OCYLLEeCTBASATbLCS
HECKONbKMMM noTokamu (a He o6a3aTesibHO O4HUM).

9.4. MNoapobHOCTH, KacawLwmecs wait n
notify

CywecTtByeT Tpu dopmbl wait n ase popmbl notify. Bce oHM BxoaaT B knacc Object u
BbIMOMHAKTCA A8 TeKYLWEero noToka:

public final void wait(long timeout) throws InterruptedException

BbinonHeHne TekyLwero noToka npuocTaHaB/INBaAETCA A0 MOJyYEeHUs U3BELEHUS Uan 40
MCTEYEHUS 3a[aHHOro MHTepBasa BpeMeHu timeout. 3HavyeHune timeout 3agaeTcsa B
MUNNCEKYHAAX. Ecnm oHO paBHO Hy/IO, TO OXMAAHWE HE NpepbiBaeTCs Nno TarM-ayTy, a
NMPOAOHKAETCA A0 MOSTYHEHUS U3BELLEHUS.

public final void wait(long timeout, int nanos) throws InterruptedException

AHanor npeabigyLero MeToga ¢ BO3MOXHOCTbLIO 60nee TOYHOro KOHTPO/isi BPEMEHWN ; MHTEpBan
Tarim-ayTa npeacTtaBnseT cobor cyMMy ABYX MapaMeTpoB: timeout (B MUAIMCEKYHAAX) M Nanos
(B HaHoOCeKyHAax, 3HayeHne B Anana3oHe 0—999999).

public final void wait() throws InterruptedException
3kBuBaneHTHo wait(0).
public final void notify )

MocbinaeT n3BeLLleHne poBHO O4HOMY MOTOKY, OXUAAKOLWEMY BbIMOHEHUS HEKOTOPOrO YC/I0BUS.
MoToKM, KOTOPble BO306HOBASAIOTCSA NNLb NOCNE BbINOMHEHWNS AAHHOIO YC/I0BUS, MOTYT Bbi3BaTb
OAHY M3 pasHoBMAHOCTeN wait. Mpn 3ToM BbI6paTb N3BELLAEMbIN MOTOK HEBO3MOXHO, MO3TOMY
AaHHasa opma notify ncnonb3yeTcs NuWb B TEX Cy4Yasx, KOrga Bbl TOYHO 3HaAeTe, Kakue
MOTOKM OXWAAIOT COBbITUI, Kakne 3T0 COHbITUA U CKONBbKO ANUTCSA OXnaaHue. Ecnv Bbl He
yBEpeHbl B KakoM-Nnb0 13 3Tux (PaKkTopoB, BEPOSATHO, C/ieAyeT BOCMONb30BaTbCA METOAOM
notifyAll.

public final void notifyAll()
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MocbinaeT n3BeLeHUs BCeM NOTOKaM, OXUAALWMM BbINOHEHUS HEKOTOPOTO YCnoBus. O6bIYHO
MOTOKM CTOSIT, MOKa KaKON-TO APYroi NOTOK HE M3MEHUT HEKOTOpOE ycnoBue. Mcrnonb3ys 3ToT
MeToZ, YNpaBsioWwmii yCIIOBMEM MOTOK M3BELLAET BCE OXMAAOLME MOTOKM 06 U3MEHEHUN
ycnoBus. MoTokKn, KOTopble BO306HOBASIOTCS JIMLLb MOC/E BbIMOMHEHUS AAHHOMO YCOBUS,
MOTyT BbI3blBaTb O4HY M3 pPa3HOBMAHOCTEN wait.

Bce 3Tn MeToAbl peann3oBaHbl B knacce Object. TeM He MeHee OHM MOTYT BbI3blBaTbCS TO/IbKO
M3 CUHXPOHU3MPOBAHHbIX (PPArMEHTOB, C UCMNONb30BaHMEM B10KMPOBKN 06beKkTa, B KOTOPOM
OHW MPUMEHSIOTCA. BbI30B MOXET OCYLLECTBASATLCA UM HEMOCPEACTBEHHO U3 Takoro
dparmMeHTa, UM KOCBEHHO — U3 METOAA, Bbi3blBAEMOro B parmMeHTe. Jliobas nonbiTka
obpaweHnsa K 3TMM MeTodaM Ans o6beKkTOB 3a NpeAenaMmm CUHXPOHU3NPOBAHHbIX (PparMeHToB,
A5 KOTOPbIX AeNCTBYeT 6/10KMpoBKa, NpUBEAET K BO3OYXXAEHUIO UCKITIOYEHNS
lllegalMonitorState Exception.

9.5. NMnaHupoBaHMe NOTOKOB

Java MoxeT paboTtaTb Kak Ha O4HOMPOLIECCOPHbIX, TaK U HA MHOrOMPOLLECCOPHbIX
KOMMblOTEPax, B OAHOMOTOYHbLIX M MHOTOMOTOYHbLIX CUCTEMAX, TaK YTO B OTHOLUEHWU MOTOKOB
Oal0TCs NnLWb obwme rapaHTum. Bel MoxeTe 6bITb yBEpeHbl B TOM, YTO MCMOMHMMbIN (runnable)
MOTOK C HauBbICWIMM NpuopuTeToM ByaeT paboTaTb U UTO BCE NOTOKM C TEM XKE MPUOPUTETOM
rnoJlyyaT HEKOTOPYHO A0/TH0 MPOLLECCOPHOro BpeMeHU. OYHKLMOHUPOBAHUE MOTOKOB C HU3LINM
NPUOPUTETOM FrapaHTUPYETCH NULb B ciny4vae 6710KMPOBKU BCEX MOTOKOB C BbICLLUM
npuopuTeToM. /MuTtaTtento cnegyet otanyaTe 61okmpoBky obbekTa (lock), o KoTopoW
roBOpW/I0OCh Bbiwe, OoT 610kMpoBku NoToka (block). TepMmnHoONOrMs, CAOXKMBLUASCS B
OTe4yeCTBEHHOW NnTepaType, MOXeT CTaTb MCTOYHUKOM HeaopasyMeHui. - Npumed. nepes./ Ha
CaMOM Jefle He UCK/IK0YEHO, YTO MOTOKM C HM3WKUM rnpuoputeTom 6yayT pabotaTte 1 6e3 Takmx
peLlmnTesibHbIX Mep, HO NoslaraTbCs Ha 3TO HEMb34.

MoTok Ha3biBaeTcs 3ab/10KMpPOBaHHbIM, €CAIN OH MPUOCTAaHOBJIEH WUN BbIMOAHSAET
3a6/10KMpOBaHHY 0 DYHKUMIO (CUCTEMHYIO MK PYHKUMIO NoToKa). B cnyyae 610kMpoBKu
noToka Java BblbupaeT NCMOIHUMbIV MOTOK C HAUBbLICLUMM MNPUOPUTETOM (MM OAMH U3 TaKux
MOTOKOB, €C/IM UX HECKOJIbKO) U HAaUMHAET €ro BbIiMNOJIHEHME.

Runtime-cucTeMa Java MOXeT NMPUOCTAHOBUTb MOTOK C HAVUBbLICLUMM MPUOPUTETOM, YTO6bI AaTb
nopaboTaTb MOTOKY C TEM Xe MPUOPUTETOM, — 3TO 03HAYAET, YTO BCE NMOTOKM, obnasarLime
HauBbICLULMM MPUOPUTETOM, CO BPEMEHEM BbIMOJIHAKTCA. TEM He MeHee 3T0 BPSA /I MOXHO
CUMTaTb CepPbe3HON rapaHTuel, NOCKOMbKY “CO BpEMEHEM” — MOHSATUE PaCTsHXKUMOE.
MpuopuTeTaMun cnefyeT Nnosib30BaTbCs NMLIb ANS TOFO, YTO6bl MOBAUSTL Ha NMONUTUKY
NiaHMpOBaHUS A8 NoBbiWeHUs 3PpdEKTUBHOCTU. He cTOUT nonaraTbCs Ha NpUOPUTET MOTOKOB,
€C/i1 OT 3TOro 3aBUCUT NPaBUSIbHOCTb paboTbl anropuTMa.

HauanbHbIi NpUOpUTET NOTOKa COBNagaeT C NPUOPUTETOM TOrO MOTOKA, KOTOPbIM CcO34an ero.
[N ycTaHOBKM npuopuTeTa UCNonb3yeTca MeTos setPriority ¢ apryMeHToM, 3HayeHue KoToporo
nexuT Mexay KoHcTaHTamm MIN_PRIORITY n MAX_PRIORITY knacca Thread. CTaHAapTHbIN
NpUopuUTET AJ19 NOTOKa No ymonyaHuio paseH NORM_PRIORITY. lMpuopuTeT BbINOTHAEMOrO
noToKa MOXET 6bITb M3MeHeH B 1060 MOMeHT. Ecnn noToky 6yAeT NpuCBOEH NPUOPUTET HUXE
TeKyLllero, To cMCTeMa MOXeT 3anyCTUTb APYro NOTOK, TaK KaK NCXOAHbIN MOTOK MOXET yXe He
obnagaTb HauBbICWIMM NpuopuTeTOoM. MeToA getPriority BO3BpalLaeT NpuopuTeT NoTOKa.

B obwwem cnyyae noctosHHO paboTaroLwas yacTb BalLero npuioXeHus aomkHa obnagatb 6onee
HWU3KMM NPUOPUTETOM, YEM MOTOK, 3aHATbIN 06paboTkon 6onee peakmx cobbITin — Hanpumep,
BBOAA MH(OpMaumn nonb3osaTtesieM. CKaxeM, Koraa nosb3oBaTesib HaXMMaeT KHOMKY C
Haanucebtlo STOP, OH XAET, YTO NPUIOXKEHME HEMEA IEHHO OCTaHoBUTCA. Ecnn obHoBneHne
n3obpaxeHns n BBo4 MHMOPMaLMM OCYLLECTBIATCA C OAMHAKOBbIM MPUOPUTETOM N BO BpPeEMS
HaXaTns KHOMKWN MPOUCXOAUT BbIBOA, Ha TO, YTO6bI MOTOK BBOAA CMOI CpearnpoBaTtb Ha
HaxaTue KHOMKWN, MOXeT noTpeboBaTbCsi HeKoTopoe BpeMs. [laxxe HeECMOTPS Ha TO, YTO MOTOK
BbiBOAA obnagaet 60nee HM3KUM NPUOPUTETOM, OH BCE PaBHO 6yaeT BbIMOMHATLCA 60/bLUYIO
YacTb BPEMEHU, MOCKO/IbKY NMOTOK MOJSIb30BaTENbCKOro MHTepderica 6yaet 3abnokmposaH B
oxugaHuu Beoga. C nosiBneHneM BBeAEHHOW MHMOPMaLMM MOTOK MOJIb30BATENbCKOIO
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nHTepdelica 3acTaBuT NOTOK BbIBOAA CpearMpoBaTb Ha 3anpoc nonb3osatens. Mo 31oun
NpUYMHE NPUOPUTET MOTOKA, KOTOPbIM AOKEH BbIMOJHATLCA MOCTOSAHHO, yCTaHaBNMBaeTCs
paBHbiM MIN_PRIORITY, 4To6bl OH HE norsowan Bce AOCTYNMHOE NPOLEeCcCCOpPHOe BpeMs.

Heckonbko MeToAoB Kacca Thread ynpaBnsoT NiaHUPOBKOM MOTOKOB B CUCTEME:
public static void sleep(long millis) throws InterruptedException

MpuocTaHaBnMBaeT paboTy TeKyLLEero NoToka Kak MUMHUMYM Ha yKa3aHHOE YMC/I0 MUSITTUCEKYHA,.
“Kak MMHMMYM” O3HauyaeT, YTO He CyLLecTBYeT rapaHTuii BO306HOBEHMS paboTbl MOTOKAa TOYHO
B YKasaHHoe BpeMsi. Ha BpeMsi BO306HOBIEHUSI MOXET MOBMMSITb MIAHUPOBKA NMOTOKOB B
CUCTEME, MPaHYSAPHOCTb U TOYHOCTb CUCTEMHbIX YacoB, a Takxke psif ApyrnX hakTopos.

public static void sleep(long millis, int nanos) throws InterruptedException

MpuocTaHaemBaeT paboTy TeKyLLlero NoToka Kak MMHMMYM Ha yKa3aHHOe YMC/I0 MUJIJTUCEKYH],
M AONOSIHUTENbHOE YNC/I0 HAHOCEKYH/ . 3HaYeHUe HTEpPBAsa B HAHOCEKYHAAX NEXUT B
anarasoHe 0—999999.

public static void yield ()

Tekylumii NOTOK NepeaaeT ynpasreHne, YTobbl A4aTb BO3MOXHOCTL paboTaTb U ApYrUM
MCMOJSIHAEMbIM NMoToKaM. MNaHMpPOBLUMK MOTOKOB BbIGUPAET HOBbIV MOTOK CPeAn UCMOMHSAEMbIX
NMOTOKOB B cucTeMe. Mpu 3TOM MOXET 6bITb BbI3BaH MOTOK, TO/IbKO YTO YCTYMNUBLUMIA
yrnpasfieHue, eCnv ero NpYoOpUTET OKAXETCS CaMbIM BbICOKMM.

MpuBeAeHHbIN HWXe NMpuMep AeMOHCTPUPYET paboTy yield. MNMpunoxeHre nony4yaeT CNUCOK C/10B
M co3gaeT NOTOKM, NpedHa3HayYeHHble AN BblBOAA OTAEIbHOMo C/10Ba B cnucke. lNepBbli
napamMeTp NpUIOXKEHUs onpeenseT, A0/DKEH NN KaXAbl NOTOK nepefaBaTb yrnpasieHne nocne
KaXxaoro Bbi30Ba println; 3HauyeHne BTOPOro napaMeTpa paBHO KONMYECTBY NMOBTOPEHMI C/10Ba
npu BbiBoAe. OCTanbHble NapameTpbl NpeacTaBNAoT cobor cnoea, BXoAsLWME B CANCOK:

cl ass Babbl e extends Thread {
static bool ean doYield; // nepemaBare ynpasieHVe IPyTUM MNOTOKAM?
Static int howOften; /| xomMuecTB MNOBTOPOB MNPM BHBOILE
String word, /'l cnoso
Babbl e(String what ToSay) {
word = what ToSay;

}
public void run() {
for (int i =0; i << howOften; i++) {
System out. printl n(word);
if (doYield)
yield(); // nepemare ynpaBjeHue NpyTroMy MNOTOKY
}
}

public static void main(String[] args) {
howOften = Integer. parselnt(args[1]);
doYi el d = new Bool ean(args[0]). bool eanVal ue();

/| cosmarTe NMOTOK IJIA KaXOOTO CJIOBA M IPUCBOUTE €My
/| mMaxkcumasbHEIT NpUOPUTET
Thread cur = current Thread();
cur.setPriority(Thread. MAX PRI ORI TY);
for (int i =2; i << args.length; i++)

new babbl e(args[i]).start();



converted to PDF by BoJloc

}

Koraa notoku paboTatoT, He nepefasas ynpasieHus Apyr APYry, UM OTBOAATCS 60/bluve
KBaHTbl BpeMeHN — 06bI4YHO 3TOro H6bIBaeT 4OCTAaTOYHO, YTO6bl 3aKOHUYNTb BbIBOA B
MOHOIMOJILHOM pexunme. Hanpumep, npu 3arnycke rnporpaMmmbl ¢ npucsoeHnem doYield 3HayeHus
false:

Babble false 2 Did DidNot

pe3ynbTaT 6yAeT BbIrNsAeTb CefyowmM 06pa3om:
Did

Did

DidNot

DidNot

Ecnu xe Kaxabll NOTOK nepefaeT yrnpasfieHne nocie odepeaHoro println, To Apyrve noToku
Takxe nosyyaT BO3MOXHOCTb paboTaTtb. Ecnm npucsonTh doYield 3HaveHue true:

Babble true 2 Did DidNot

TO OCTasibHble MOTOKU TakKXXe CMOTYT BbIMOMHATLCSA MEXAY OYepeaHbiMM BbIBOAAMU U, B CBOIO
ouepeapb, 6yayT yCcTynaTb yrnpaBfieHue, YTo NpuBeAeT K CIeayoLLeMyY:

Did
DidNot
Did
DidNot

MpuBeaeHHbIE Bblle pe3ynbTaTbhl ABASAIOTCA NpUbAN3nNTENbHBLIMK. [Py APYron peanu3auuu
MOTOKOB OHW MOryT 6bITb APYMMMK, XOTS AaXKe NPU OAMHAKOBOW peanv3auun pasHble 3anycku
nporpaMMbl MOMyT AaTb pasHble pe3ynbTatbl. OgHako npu nobon peanvsaummn Bbi30B yield
MOBbILWAET LWAaHChl APYrMX NOTOKOB B CroOpe 3a NpoLecCoOpHOe BpeMs.

9.6. B3anMHasa 6n10KkMpoBKa

Ecnu Bbl MeeTe geno ¢ AByMS MOTOKaMu n € AByMs 6/10KMpyeMbiMm 06bekTaMm, MOXeT
BO3HUKHYTb cuTyaums B3ammMHou 610kupoBkn (deadlock), npu KOTOpON KaxAabln 06beKT
poxuaaeTcs cHATMS 610KMpPOBKM € apyroro obbekTa. MNpeacraBum cebe, 4To 06BEKT X
COAEPXUT CUHXPOHU3MPOBAHHbIA METOA, BHYTPU KOTOPOroO Bbi3blBAETCH CUHXPOHU3UPOBAHHbIM
MeTo4 obbekTa Y, KOTOPbIA, B CBOKO OYepefb, TaKXe COAEPXKUT CUHXPOHU3MPOBAHHbIA METOZ,
ONS BbI30Ba CUHXPOHU3MPOBAHHOINO MeToda obbekTa X. Kaxabli 06beKT xaeT, moKa € ApYyroro
obbekTa He byaeT cHATa 6110KMpOBKa, M B pe3ysibTaTe HM OAWMH U3 HUX He paboTaeT. MNogobHas
CUTyaums nHoraa HasblBaeTcs “cMepTesibHbiMu 06bsaTMsaMn” (deadly embrace). PaccmoTpum
CLueHapuin, B COOTBETCTBMU C KOTOPbIM 06beKTbl jareth 1 cory OTHOCSTCS K HEKOTOPOMY Knaccy
Friend ly:

1. MoTok 1 BbI3bIBAET CMHXPOHMU3NPOBaHHbIN MeTog jareth.hug. C 3TOro MOMeHTa noTok 1
ocyulecTtsnsieT 610kmpoBKy obbekTa jareth.

2. MoTOK 2 BbI3bIBAET CUHXPOHU3MPOBaHHbIN MeTog cory.hug. C 3TOro MOMeHTa NoToK 2
ocyulecTtsnseT 6710KMPOBKY 06beKTa cory.
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3. Tenepb cory.hug BbI3bIBAaeT CMHXPOHU3MPOBaHHbIM MeToA jareth.hugBack. MoTok 1
6noknpyeTcs, NOCKOJSIbKY OH OXMAAeT CHATUSA 610KMPOBKK C cory (B HacToslLLee BpeMS
OCYLLECTB/ISIEMON MOTOKOM 2).

4. HakoHeu, jareth.hug BbI3biIBaeT CMHXPOHM3MPOBaHHbIN MeToA cory.hugBack. MoTok 2 Takxe
6noknpyeTcs, NOCKOJIbKY OH OXumAaaeT cCHATUSA 6noknpoeku ¢ jareth (B HacTosiwee BpeMs
OCYLLEeCTB/ISIEMON MOTOKOM 1).

Bo3HukaeT B3anMHas 6510kMpoBKa — cory He paboTaeT, rnoka He cHATa 6s10kmMpoBKa ¢ jareth, u
HaobopoT, 1 ABa MOTOKa HaBEYHO 3aCTPsSIN B TyMuKe.

KoHeuHO, BaM MOXeT NoBe3TW, M OAMH U3 NOTOKOB 3aBeplwuT Becb MeToA hug 6e3 yvactus
BTOpoOro. Ecnu 66l 3Tanbl 3 1 4 cnegosanu 6bl B Apyrom nopsigke, To 06beKT jareth BbINOAHU
6b1 hug 1 hugBack ewwe go Toro, kak cory noHagobunoce 6bl 3abnoknposaTb jareth. OgHako B
6yaylmx 3anycKkax TOro XKe NpUIoXKeEHUS NIaHMPOBLUMK MOTOKOB Mor 6bl cpaboTaTb MHaue,
npuBOAS K B3avMHOW 6/10knpoBke. CaMoe NpoCToe peLleHne 3akyaeTcs B TOM, YTo6bl
06baBMTb MeToAbl hug 1 hugBack HECMHXPOHM3MPOBAHHbBIMU U CUHXPOHU3MPOBaTb NX paboTy
rno ogHOMYy O6bEeKTY, COBMECTHO UCMONb3yeMOMYy BCeMU obbekTamu Friendly. DTo 03HayaeT, uTo
B /10601 MOMEHT BPEMEHM BO BCEX MOTOKAaxX MOXET BbIMNOIHATLCS POBHO OAMH MeToA hug —
OMacHoOCTb B3aMMHOM 6/10KMPOBKM Mpu 3TOM ncyesaeT. bnarogapsa apyrmm, 6onee XMTpOyMHbIM
npveMam yaaeTcs O4HOBPEMEHHO BbIMOHATb HECKOIbKO hug 6e3 onacHOCTVM B3anMHOWM
610KMpOBKMU.

Bcs 0TBETCTBEHHOCTb B BOMpPOCE B3aMMHOM 6/10KMPOBKM BO3MaraeTcs Ha Bac. Java He yMeeT Hu
obHapyxunBaTb TaKyl CMTyaumio, HU NpegoTBpawaTh ee. NogobHble npobnembl ¢ TpyaoM
noAAalnTCa OT/aAKe, Tak YTo NpeaoTBpawaTh UX HAA0 Ha CTaAMM NPOeKTMpOoBaHus. B pa3aene
“Brubnunorpadua” npuseaeH psa Nose3HbIX CCbTOK HAa KHUMM, MOCBSILLEHHbIE BOMPOCY
NpOEeKTUPOBaHMUSA MOTOKOB U peLleHnto npobnem 610KMPOBKU.

9.7. NMpoCTaHOBKAa NOTOKOB

MoTok MoXxeT bbITb npuocTaHos/eH (suspended), ecnn HeO6X0ANMO BbITb YBEPEHHbBIM B TOM,
4YTO OH BO306HOBMTCS NMLWb C BalIero paspeleHns. [ng npuMmepa A0NyCTMM, YTO NOJib30BaTesb
Haxan kKHornky C ANCEL BO BpeMs BbINOJIHEHUS ANMUTENbHON onepaunn. PaboTy cneayet
NMPUOCTAaHOBUTL [0 TOFO MOMEHTa, KOrAa rnosib3oBaTesib NOoATBEPANT (UM HET) CBOE peLLEHMUE.
@®parmMeHT NporpaMMbl MOXET BbI84eTb Ceayowmm o6pa3om:

Thread spinner; /| noTok, BHOONHALIMI OBPaABOTKY

public void userH tCancel () {

spi nner . suspend() ; /| mpmocrTanoska
if (askYesNo("Really Cancel ?"))

spi nner.stop(); /| npexpamenne onepauun
el se

spi nner. resune(); /'l nepenymasn!

}

MeTopa userHitCancel cHavyana Bbi3blBaeT suspend A8 NOTOKA, BbIMONHAKOWENO onepaumnto,
4YTO6bI OCTAHOBUTL €ro BMIOTb A0 Ballero pacrnopsiXXeHus. 3aTeM nosib30BaTesib AOJIKEH
OTBETUTb, AENCTBUTESIBHO I OH XO4YeT OTMEHUTb onepauuto. Ecnm ga, 1o MeToa stop CHUMaeT
NOTOK; B MPOTUBHOM C/lyyae MeToj resume BO306HoBNseT paboTy noToka.

lNMpuocTaHOBKa paHee OCTAaHOBMIEHHOrO NOTOKA, a Takxe BO306HOBNEHNE paGOTbI NMoTOKa,
KOTOprVI He 6bIn NMPUOCTAHOBJIEH, HE MPUBOAUT HN K KaKUM HeXenaTe/lbHbIM NOCNeACTBUAM.
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9.8. NpepbiBaHUEe NOTOKa

B HekoTOpbIX MeTogax knacca Thread ynoMuHaeTcs ripepbiBaHue (interrupting) noToka.
CoOTBETCTBYOLLME METOAbI 3ape3epBMPOBaHbI A1 BO3MOXHOCTU, KOTOpas Bckope byaer
BKJIlOYEHA B Java. Ha MOMEHT HanmcaHms 3TON KHUTU OHU elle He MOJIHOCTbIO peann30BaHbl;
rMonbITKa UX BbI30Ba NPUBOAUT K BO36yxaeHMU0 nckntoveHns NoSuchMethodError u
YHUUTOXEHWIO BbI3blBAOLLEro NoToka. BnonHe BO3MOXHO, YTO K TOMY MOMEHTY, KOraa Bbl
byneTe unMTaTb 3Ty KHUTY, 3TU METOAbI yXe 6yayT peanu3oBaHbl. B faHHOM pa3pene
MPpUBOAMTCS UX KPaTKU 0630p.

KoHuenuus “npepbiBaHNA” OKa3blBAeTCS NOMNE3HON, €CNN BbINOIHAEMOMY NMOTOKY HeobxoamMmo
npeaocTaBUTb HEKOTOPYHO CTeneHb KOHTPOAS Had MOMeHTOM 0bpaboTtkm cobbitusa. Hanpumep, B
LMK/1e BbIBOAA MOXET NOHaA06uTbCs nHdopmMaums n3 6asbl AaHHbIX, U3B1eKaeMas
NOCpeACTBOM TpaH3aKLUMKU; eClun Npu 3TOM NOCTynaeT 3anpoc Ha npekpatleHne paboTsl,
KenaTenbHO A0XAATbCA HOPMasibHOrO 3aBepLUEeHUS TpaH3akumm. NOTOK NoNb30BaTENbCKOMO
nHTepderica MOXET peann3oBaTb Takol 3anpoc, npepbiBas NOTOK BbIBOAA W AaBas eMy
BO3MOXHOCTb A0XAAaTbCA KOHUA TpaH3akuuu. MNogobHasa cxema 6yaeTt xopowo paboTtaTe nvLlb B
TOM cny4yae, ecnv NOTOK BbIBOAA “XOpoLOo cebsi BeAeT” M B KOHLE KaXkAOoW TpaH3aKuuu
npoBepsieT, He NOCTYNUA 11 3anpocC Ha npepbiBaHue (M NpekpawaeT paboTy B 3TOM Ciyyae).

MpepbiBaHWe noToka B 06LeM cnyyae He AOMKHO BAUSATb Ha ero paboTy, 04HaKO HEKOTOpble
MeToAbl (Takue, Kak sleep nnm wait) Bo36yxaatT ncknoveHue InterruptedException. Ecnm B
BalLEM MOTOKe BO BPeMS MpepbiBaHWNS BbIMOAHANCA OAMH U3 TakMxX METOA0B, To 6yaeT
B036y>XAeHO npepbiBaHue Interrupted Exception.

[Ons paboTbl C NpepbiBaHUAMM UCMOb3YHOTCA HECKO/IbKO MeToA0B. MeTog interrupt nocbinaeT
npepbiBaHWe B MOTOK; MeTOZ islnterrupted npoeepsieT dhakT npepbiBaHNsA NOTOKA; CTaTUYECKUM
MeToA interrupted npoBepsieT, NpepbiBaaCs NN TEKYLUMN NOTOK.

9.9. 3aBeplwieHue paboTbl NoToKa

PaboTa noToka npekpallaeTcs, Koraa npouMcXoAuT BbIXO U3 ero Metoda run. Tak npoucxoauT
HOpMaJsibHOe 3aBepLUeHne NoToKa, HO Bbl MOXETE OCTAaHOBUTbL MOTOK U MO-APYroMy.

XenaTtenbHO MCNONBb30BaTb CaMbli “U4MNCTbIN” CNOCO6, KOTOPbIN, 0A4HaKo, TpebyeT HEKOTOPOM
paboTbl CO CTOPOHbI MPOrpaMMmnCcTa: BMECTO TOro YTo6bl HACKM/TIBCTBEHHO NpeKkpallaTh
CylecTBOBaHMe NOTOKa, Nyylle AaTb €My 3aBepLumMTbCcsa 406p0oBONbLHO. Yalle Bcero ans 3Toro
MCMOJb3YHOT JIOMMYECKY MEPEMEHHYIO, 3HAaUEHNE KOTOPON OMpallnBaeTCs MOTOKOM.
Hanpumep:

MoK 1: Mook 2:
thrend? stopRequasted = true; whila {lsiopRequested) {
I yro-mliyoe GOBNET.
}

CaMblii NpsAMONUHENHbBIA Cnocob 3aBepLnTb MOTOK — BbI3BaTb €ro MeTos stop, KOTOPbIN
3anyctuT 06bekT ThreadDeath, ykasaB eMy B KaueCTBe Lle/IM HYXHbI NoToK. ThreadDeath
ABNAeTCa NoAKMNAccOoM knacca Error, a He Exception (06bscHeHMe Toro, noyeMy Tak 6bisio
cAenaHo, npMBoaMTCA B npunoxeHun b). MNporpaMmMmuctam He cnegyeT nepexsaTbiBaTb
ThreadDeath, ecnun TO/IbKO OHW He AONXHbI BbINOAHUTL Kakue-HUbyab ype3BbibariHo
HeopAuHapHble 3aBepluatrowme 4encTBus, C KOTopbiMu He cnpasuTca finally. Ecan yx Bbl
nepexsaTtbiBaeTe ThreadDeath, o6s3aTtenbHO BO36yanTe 06bEKT-UCKIIIOYEHME 3aHOBO, YTOObI
NoTOK MoOr “yMepeTb”. Ecnm xe ThreadDeath He nepexBaTtbiBaeTcs, TO 06paboTunk owmnboK
BEPXHEro ypoBHS MPOCTO YHNUUTOXAET MOTOK, HE BbIBOAS HUKAKMX COOBLLUEHWMIA.
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MoTok Takxke MmoxeT Bo36yanTb ThreadDeath ana camoro cebs, 4tobbl 3aBepLUNTb CBOKO
cobCcTBEHHYI0 paboTy. 3TO MOXET NPUroANTBLCS, €C/IM NMOTOK Yraybuicsa Ha HeCKOIbKO YPOBHEN
HMXKE MeToAa run U BaM He yAaeTcs Ierko coobwmTb run 0 TOM, YTO Nopa 3aKaH4MBaThb.

Opyro ¢popme MeToaa stop MoxHO BMecTOo ThreadDeath nepeagaTe Kakoe-To Apyroe
ncktoYeHre. XoTs 06bI4HO BO3OYXAEHNE UCKTHOUYEHMNIA OKa3blBAaE€TCSt HE CaMbIM J1yYLUUM
cnocobom ansa obMeHa vHdopMaumen Mexay NoToKaMu, Bbl MOXETE UCMNOb30BaTh 3Ty hopmMy
obweHna ans Toro, 4tobbl NOCNaTe MOTOKY Kakoe-To coobueHne. Hanpumep, ecnn HEKOTOPbIN
NMOTOK BbIMONHSET A/IUTENbHbIE BbIYUCNEHUSA A5 ONPeAeeHHbIX BXOAHbIX 3HAUYEHUI, TO
MHTepdECHbIM MOTOK MOXET pa3peLllnTb N0sIb30BaTeN0 U3MEHUTbL 3T 3HAUYEHUS MPSIMO BO
BpeMsl BblYMCNEHUI. KOHEYHO, Bbl MOXETE MPOCTO 3aBEPLUNTb MOTOK M Ha4yaTb HOBLIN. TeM He
MeHee, eCnn NPOMEXYTOYHble pe3ybTaTbl BbIYMCIEHUA MOTYT UCMOJSIb30BaTbCSt MOBTOPHO, TO
BMECTO 3aBEpLUEHNS MOTOKA MOXHO CO34aTb HOBbIN TUM UCKOYeHMs Restart Calculation m
BOCMO/b30BaTbCA METOAOM stop, YTO6bI 3anNyCTUTb HOBOE UCK/TIOYEHWE B MOTOK. Npu 3ToM
NMOTOK [IOJIXXEH NMepexBaTUTb UCK/IIOUYEHWE, PAaCCMOTPETb HOBbIE BXOAHbIE 3HAYEHUS, MO
BO3MOXHOCTU COXPaHUTb pe3y/ibTaTbl U BO30OHOBUTb BbIYNCIIEHUS.

OAVH NOTOK MOXET 0XnAaTb 3aBeplLUeHUs ApYroro noTtoka. [nsa 3Toro npuMeHseTcs OAuH U3
MeToA0B join. MpocTerwasn dopMa 3TOro MeToAa XAET 3aBepLUEHUs onpeaeeHHOro noToka:

cl ass Cal cThread ext ends Thread {
private double Result;

public void run() {
Result = calculate();
}

public double result() {
return Result;

}

public doubl e cal culate() {
/1

}

}

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

Cal cThread cal ¢ = new Cal cThread();

calc.start();

doSonet hi ngEl se();

try {
calc.join();
Systemout.println("result is

+ calc.result());

} catch (InterruptedException e) {
Systemout. println("No answer: interrupted");

}

}

CHayvana co3gaeTcsa HOBbIN TN noToka, CalcThread, BbIMOAHSAIOWMA HEKOTOPbIE BblYNCIEHUS.
Mbl 3anyckaeM NOTOK, HEKOTOPOE BpeMs 3aHUMAaeMcCsl APYrMMU AeflaMu, Nocse Yyero nbitaeMmcs
npucoeanHnTbCs (join) K NOTOKy. Ha Bbixode n3 join MOXHO 6bITb YBEPEHHbIM, YTO METOZ,
CalcThread.run 3aBepLwunncs, a 3HadyeHue Result nonyyeHo. 210 cpaboTaeT HE3aBMCUMO OT
TOro, OKOHuWsIcsa i noTok CalcThread Ao doSomethingElse nnn HeT. Korga noTok
3aBepllaeTcs, ero o6beKkT HUKyAa He McYe3aeT, Tak YTO Bbl MOXETE K HeMy obpalyaTbcs.
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Mpu BbI3OBE APYyrMX (POPM join UM NepenarTcs nHTepBanbl TaiM-ayTa, NoA06HbIE TeM, Kakue
ncnosnb3ytoTca ANnsg metoaa sleep. UmetroTtcsa Tpu dopmbl join:

public final void join() throws InterruptedException
OxunpaeT 6e3ycnoBHOM0O 3aBepLueHns NoTokKa, A8 KOTOPOro Bbi3blBAeTCH METOA.
public final synchronized void join(long millis) throws InterruptedException

OxunpaeT 3aBeplleHns NoToKa UM UCTEYEeHUS 3a4aHHOro Yymcna MunmcekyHa (B 3aBUCMMOCTU
OT TOro, YTO MPOU3OMAET paHblue). APryMeHT, PaBHbIM HYJI0, O3Ha4YaeT oxugaHme 6e3 Tanm-
ayTa.

public final synchronized void join(long millis, int nanos) throws InterruptedException

OxnpaeT 3aBepLueHns NoToKa Uam TaiM-ayTa ¢ 60/ee TOYHbIM KOHTPOSIEM BPEMEHMN.
CyMMapHoOe BpeMs TaliM-ayTa, paBHoe O HaHOCEKYHJ, CHOBa O3Ha4yaeT oXxuaaHue 6e3 Tanm-
ayTa. KonnyectBo HaHOCEKYH[ HaxoaAnTCs B Anana3oHe 0—999999.

Bbi30B MeToAa destroy AN9 MOTOKa — caMmas pelnTenibHas Mepa. DTOT METOA YHUYTOXaeT
NoToK 6e3 BbIMO/IHEHUSI HOPMaslbHbIX 3aBepLUAtOWMX AENCTBUIM, K KOTOPbIM OTHOCUTCS U CHATUE
6/10KMPOBKM CO BCEX 06BEKTOB MOTOKA, TaK YTO NMpYMeHeHMe destroy MOXeT HaBe4yHo
3a610K1poBaTh Apyrue NoToku. Mo BO3MOXHOCTU CTapaiTech M3beratb BbI30Ba destroy.

9.10. 3aBepLIeHMEe NPUNoIKEeHUA

PaboTa KaxZaoro npuioKeHns HaUMHAETCS C 3arnycka OAHOro NoToKa — TOro, B KOTOPOM
BbIMOMHAETCS MeTo4 main. Ecnun Balle npuioxeHue He co3gaeT ApyrMxX NOTOKOB, TO Nocse
BbIX0Zla M3 main OHO 3aBepliaeTcsl. Ho gaBaiiTe npeanonioXuM, YTo B NMPUTOXEHMUM BO3HUKAIOT
Apyrue noToKW; YTO NPOM30MAET C HAMKM MOC/e BbixoAa U3 main?

CyuwecTByeT ABE€ pa3HOBUAHOCTN MOTOKOB: MOTOKU-MOIb30BaTen (Users) n NOTOKU-AEMOHbI
(daemons). Hannune ocTaBLUMXCS NOTOKOB-MOJIb30BaTENEN NPUBOAUT K NMPOAOIIKEHMIO paboThl
MPUIOXEHUSA, TOrAa KaK NOTOKU-AEMOHbI MOMYT YHUUTOXaTbCA. ocne CHATUS nocneaHero
NoTOKa-nosib30BaTeNs NPOMCXOAUT 3aKpbIiTMe BCEX MOTOKOB-AEMOHOB, U paboTa NpuIoXeHus
Ha 3TOM 3aKaHuuBaeTcd. [1719 NOMETKMN NOTOKa-AeMOHa NMpuMeHseTcs MeTo setDaemon(true), a
MeToz get Daemon npoBepsieT 3HayeHne CooTBeTCTBYOLWEro dnara. Mo ymonyaHuio
“AEeMOHNYECKNIN” CTaTyC NOTOKa COBMaAaeT co CTaTyCoOM ero noToka-co3aatens. Mocne Toro Kak
MOTOK HaYHET BbINOIHATLCH, U3MEHUTb AaHHOE CBOMNCTBO HEBO3MOXHO; MPpW MOMbITKe caenaTb
570 BO3byxaaetcsa nckndveHme lllegalThreadState Exception.

Ecnu HOBbIV NMOTOK MOPOXAAETCA B METoAEe main, TO OH HacsieayeT OT CBOEro co3aaTens cTaTyc
noToka-nonb3oBaTens. lMocne 3aBeplleHMss main npunoxeHue 6yaeT BbINOMHSATLCS A0 TOro,
KaK 3aBepLUNTCS U 3TOT NMOPOXAEHHbIA MOTOK. B MCXOAHOM MOTOKE HET HUYEro 0OCO6EHHOT0 —
NMPOCTO OH OKa3bIBAeTCs MEPBbLIM MPU KOHKPETHOM 3arnycKe NMpunoxeHus. MNocne aToro Takoi
MOTOK HUYEM He OT/INYAETCS OT BCEX OCTaslbHbIX MOTOKOB. MpunoxeHne paboTaeT Ao Tex nop,
noka He 6yayT 3aBepLUeHbl BCe ero NoToKN-Nnosnb3oBaTenu. C TOYKU 3peHus runtime-cuUcTeMbI,
MCXOAHbIV MOTOK CO34aeTcs NMNLb AN Toro, YTobbl MOPOAUTL APYroW NMOTOK U YMEPETh,
NpenocTaB/sis MOPOXAEHHOMY MOTOKY BbIMNOJIHATL BClO paboTy. ECu Bbl XOTUTE, YTOObLI Balle
NMPUIOXEHME 3aBepLIASIOCh BMECTE C 3aBEPLUEHMEM UCXOAHOro NoToka, Heo6xoAnMMO NnoMmeyaTb
BCE CO3/aBaeMble MOTOKM KaK MOTOKM-AEMOHbI.

9.11. Acnonb3oBaHue Runnable

B nHTepderice Runnable abcTparmpyeTca KOHUENUMA HEKOW CYLLHOCTU, BbINMONHSAOLWEN
nporpaMMy BO BpeMs CBOENM aKTUBHOCTU. MHTepdelic Runnable o6baBnseT BCcero oavH METOA:

public void run();
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Knacc Thread peanusyeT nHtepgenc Runnable, MOCKOMbKY MOTOK KaK pa3 U ABNASETCS TaKown
CYLWHOCTbIO — BO BpeM4 €ro akTMBHOCTU BbIMOJIHAETCA NporpamMmma. Mbl y>Xe Buaenu, 4to ans
OCYLLECTBEHUS KaKNX-TO OCOBbIX BbIYUCIIEHNI MOXHO paclumpuTb knacc Thread, ogHako BO
MHOMMX Clly4yasix 3TO He CIMLWIKOM MpocTo. pexae BCcero, pacluMpeHmne KinacCcoB NpPonU3BOANTCS
Ha OCHOBE OAMHOYHOrO HaC/eA0BaHNS — eC/IM HEKOTOPbIA K/lacC paclumMpsieTcs Ans Toro,
4yTO6bl OH MOT BbIMNOJIHATECA B MOTOKE, TO OAHOBPEMEHHO paclwmMpuTb U ero, n Thread He
yAacTcA. KpOMe TOro, €C/in BaM HY>XHa TOJIbKO BO3MOXHOCTb BbIMO/IHEHNA, TO BpA4 /1N Bbl
3axX0TUTeE HacnegoBaTb U BCe HaKlagHble pacXoabl, CBA3aHHbIE C Thread.

Bo MHOrux cny4asx npouwe peannsoBatb Runnable. O6bekT Runnable MOXET BbIMOMHATLCSA B
OTAENbHOM MOTOKE — AN1A 3TOro crieqyeT nepefaTb ero KOHCTpykTopy Thread. Ecnm o6bekT

Thread KoHCTpympyeTcs ¢ 06bekTOM Runnable, To peannsauusa Thread.run Bbi3biBaeT MeTO4
run nepegaHHoro obbekTa.

MpuBenem Bepcuto knacca PingPong, B KOTOpOW Ucnonb3yeTtcs nHTepderc Runnable.
CpaBHeHMe 3TUX ABYX BEPCUI MOKa3bIBAET, YTO OHU BbIMAAAT NOYTN 0OANMHAKOBO. Hanbonee
CyLecTBEHHble OTIM4UMNS 3akoyarTcs B cyneptune (Runnable BmecTto Thread) u meToge main:

cl ass RunPi ngPong i npl ements Runnabl e {
String word; /| BEEBOmMMOE CJIOBO
int del ay; /| mymmrTenbpHOCTL Mays=EH
Pi ngPong( String what ToSay, int delayTine) {
word = what ToSay;
del ay = del ayTi ne;

}
public void run() {
try {
for (;;) {
Systemout.print(word + " ");
Thr ead. sl eep(del ay); // nomoxmars cremywomero
/| BumBoma
}
} catch (InterruptedException e) {
return; /| szaBepumTe moTOK
}
}

public static void main(String[] args) {
Runnabl e pi ng = new RunPi ngPong("pi ng", 33);
Runnabl e pong = new RunPi ngPong(" PONG', 100);

CHauana onpegenseTcs HOBbIN Knacc, peannayowmin nHtepdenc Runnable. Kog meTtoga run B
3TOM KJlacce cOoBnajaeT C ero peanusaumen B kiacce PingPong. B meToge main co3gatoTcsa ABa
obbekTa RunPingPong C pa3HbiMW BPEMEHHbLIMW MHTEPBANaMn; 3aTeM A5 KaXA0ro U3 HUX
CO343a€eTCs U HEMEeAJIEHHO 3anycKkaeTcs HOBbINM 06bekT Thread.

CyuecTByeT YeTblipe KOHCTpyKTOpa Thread, KOTOpbIM NepeaatoTcs o6bekTbl Runnable:

public Thread(Runnable target)

KoHcTpyunpyeT HoBbI 06bekT Thread, MCMONb3YOWMN METOA run yKasaHHOro Knacca target.

public Thread(Runnable target, String name)

KoHCTpyupyeT HOBbI 06bekT Thread ¢ 3aAaHHbIM MMEHEM name, UCMOMb3YLWNiA METOZ run
yKa3aHHoro knacca target.
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public Thread(ThreadGroup group, Runnable target)

KoHcTpywmpyeT HoBbI 06bekT Thread, Bxoaawmn B 3agaHHyto rpynny ThreadGroup m
MCMONb3YOLWMA METOZA run yKa3aHHOro Kfacca target.

public Thread(ThreadGroup group, Runnable target, String name)

KoHcTpywmpyeT HoBbI 06bekT Thread € 3a4aHHbIM UMEHEM name, BXOASLWMNA B 3a4aHHYO
rpynny ThreadGroup v UCNOb3YOLWUI METOA run yKa3aHHOro knacca target.

9.12. KnroueBoe cnoBo Vvolatile

MexaHM3M CMHXPOHU3auuKM MOMOraeT B PELUeHUM MHOIMX npobnem, ogHaKo, eCcniv Bbl
OTKaXeTeCb OT ero UCrosb30BaHUs, Cpa3y HECKOJIbKO MOTOKOB CMOryT OAHOBPEMEHHO U3MEHSATb
3HayeHMe HeKoToporo nons. Ecnm 310 genaetca HamepeHHOo (MOXET 6bITb, AN CUHXPOHM3aLnK
[OCTyrna UCNonb3ykTCca ApyrMe CpeacTsa), cnegyeT 06baBUTb Nosie C KoYeBbIM C/TOBOM
volatile. Hanpumep, ecnu y Bac uMeeTcst nepeMeHHasl, 3Ha4eHne KOTOpOM MOCTOSIHHO
oTobpaXkaeTcs NOTOKOM rpacryecKkoro BbiBOAA M MOXET M3MEHATbCS HECUHXPOHU3MPOBAHHbIMU
MeToAaMu, TO (pparMeHT BbiBOAA MOXET BbIMSAeTb Cleayrowmm 06pasoMm:

current Val ue = 5;
for (;;) {
di spl ay. showval ue(current Val ue) ;
Thread. sl eep(1000); // nomoxmate 1 cexyHmy

}

Ecnn 6bl 3HaveHune currentValue He MO0 M3MEHATLCA BHYTpM MeToda ShowValue, To
KOMMNUAATOP MOr 6bl MPeanonoXnTb, YTO BENMUYMHa current Value ocTaeTcs B uuKie
MOCTOSIHHOM, U MPOCTO MUCMOJb30BaTb KOHCTaAHTY 5 BMeCTO Bbi3oBa showValue.

OpgHako, ecnu Bo BpeM4 BbIMNOJIHEHUA LUMKNa 3Ha4vYeHne currentValue Mo)eT 6blTb U3MEHEHO
APYrM NOTOKOM, TO MpeAnosioxXeHne komnunatopa byaet HeBepHbIM. O6bsBAeHWE nons
currentValue ¢ K1t04YeBbIM C/I0BOM Vvolatile He No3BoNsSeT KOMAUNATOPY AenaTb NoAo6bHble
npeanonoXeHna.

9.13. be30onacHOCTb NOTOKOB M
ThreadGroup

Mpwn NnporpaMMmnpoBaHMn paboTbl HECKONMBbKUX MOTOKOB (4aCTb KOTOPbIX CO34aeTCs
6nbnnoTeyHbIMM BbI30BaMm) HbiBaET MOME3HO 0TYACTU OrPaAHUYUTb UX BO3MOXHOCTU, YTOObI
MOTOKM He Mewanu Apyr Apyry.

MNoTOKWN AeNATCS Ha rpyrnbl MOTOKOB B Lensax 6e3onacHOCTU. pynna NOTOKOB MOXET BXOAUTb B
COCTaB ApYrov rpynnbl, YTO NO3BOMSIET CO34aBaTh ONpeAeneHHY nepapxuto. NoToKn BHYTPU
rpynmnbl MOryT U3MEHATb ApYrMe NOTOKM, BXOAsSLME B Ty Xe rpynny, a TakXXe BO BCe rpynnbl,
pacnofioXeHHble HMXe B nepapxuun. MNMoTok He MOXeT MoandUUMpoBaTb NOTOKM 3a npeaenamm
cBoel cobCTBEHHOM M BCEX MOAYMHEHHbIX FPYMM.

OTW OrpaHMYeHns UCMOMb3YHOTCA A5 3alUMThl MOTOKOB OT MPOM3BOJ1a CO CTOPOHbI APYTUX
NOTOKOB. ECi HOBblE MOTOKW MOMELLAIOTCA B OTAENbHYO FPynny BHYTPU yXe CyLLeCTBYOLEN
rpynmnbl, TO NPUOPUTETbI MOPOXAEHHbIX MOTOKOB MOIYT U3MEHATbCS, OAHAKO HOBbIE MOTOKN He
CMOryT MNOBNSATb Ha MPUOPUTETHI CYLLECTBYHOLWMX MOTOKOB MM Nt06bIX MOTOKOB 3a npeaenamm
CBOEN rpynnobl.

Kaxabli NOTOK NPUHAANEXNT K HeKOTopon rpynne. OrpaHnyeHnsl, HaknaAblBaeMble Ha NOTOKM,
BXOASLWME B rpynny, onucbiBatoTcs 06bekToM ThreadGroup. 'pynna MOXeT 3agaBaTbCs B
KOHCTPYKTOpE MOTOKa; MO YMOMYAHUIO KaXAbl HOBbI MOTOK MOMeLLaeTcs B Ty Xe rpynny, B
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KOTOPYIO BXOAUT €ro noTok-co3aaTesb. Mocne 3aBeplueHms NoToka COOTBETCTBYOWMIA 06beKT
YOANAeTcs U3 rpynnbi.

public Thread(ThreadGroup group, String name)

KOHCTpyMpyeT HOBbIM MOTOK C 3aZaHHbIM UMeHeM name (MoXeT 6bITb paBHo null),
npyHagnexalwmnin KOHKpEeTHOM rpynne.

Mocne Toro Kak o6bekT ByAeT CO34aH, Bbl Y)KE€ HE CMOXETE U3MEHUTb CBA3aHHbIA C HUM 06BbEeKT
ThreadGroup. YT06bl y3HaTb, KaKon rpynne NpuHaAIEXUT HEKOTOPbIV MOTOK, CleAyeT Bbi3BaTb
ero Mmetoz getThreadGroup. KpoMme TOro, MOXHO NpoBepuTb, AONYCTMMa Nn Moandukaums
rnoToKa, — A/ 3TOro BbI30BUTE ero metod checkAccess. DTOT MeToA BO36YyXXAAET NUCK/TIOUYEHME
SecurityException, ecnu Bbl He MOXeTe MOAN(ULMPOBATbL NOTOK, N MPOCTO 3aBepLUaeTCs B
NMPOTUBHOM C/iyyae (MeToA nMmeeT Tvn void).

pynnbl NMOTOKOB MOryT 6bITb rpyrnamMm-4eMoHamMy. Takme rpynnbl aBTOMaTUYECKH
YHUYTOXAKTCA, KOrAa B HUX HE OCTAeTCs HM OAHOro MoToka. To, YTO rpynna sBasieTcs
rpynnon-4eMOHOM, HUKAK He B/IMSIET Ha “AEMOHM3M” NMpUHaanexalwmx el NoTOKOB Uan rpynn.
CraTyc rpynnbl-4eMOHa onpeaensieT Nulb TO, YTO MPOUCXOAUT C HEWN, Korga rpynna
CTaHOBMUTCS MyCTOW.

Ipynmnbl MOTOKOB TakXe MOryT UCMOMb30BaThCs ANS 3alaHUsl MaKCMMaribHOro npuopuTeTa
NMOTOKOB, BXOASLLIMX B Hee. lNocrne Bbi30Ba MeToAa setMaxPriority, 3a4atolLlero MakCMMarbH bl
NMPUOPUTET rpynMbl, NPW Nt060M NOMbITKE NOAHSATE MPUOPUTET MOTOKA BbIlle YKa3aHHOro
3HaYeHUsl MPOUCXOAUT ero He3aMeTHOE MOHMXKEHNE A0 06BbSBIEHHONO0 MakCMMyMa. BbI30B 3TOro
MeToZa He B/IUSIET Ha CyLlecTBYLWMe NOTOKU. YTo6bl 6bITb YBEPEHHBIM B TOM, YTO NPUOPUTET
HEKOTOPOro MoToKa BCcerfa 6yaeT NpeBbIlUaTh NPUOPUTET BCEX OCTaNIbHbIX MOTOKOB MPyMmbl,
cnefyeT YyCTaHOBUTL A5l Hero npuvoputeT MAX_PRIORITY, noc/e 4yero yCTaHOBUTb
MaKCMMasbHbI MPUOPUTET rPpynbl paBHbiIM MAX_PRIORITY-1. OrpaHuyeHre OTHOCUTCS U K
CaMoi1 rpynne NoTOKOB — MPU MOMbITKE YCTAHOBUTb A1 HEE MaKCUMMallbHbIA NMPUOPUTET,
NMpeBbIWALWMI TEKyLLEee 3HaYeHUe, NPOoM30NLEeT He3aMeTHOE NMOHMXKeEHME 3aTpeboBaHHOMo
npuopuTeTa:

static public void nmaxThread(Thread thr) {
ThreadG oup grp = thr.get ThreadG oup();
thr.setPriority(Thread. MAX_ PRI ORI TY);
grp.setMaxPriority(thr.getPriority() - 1);

[aHHbli MeTo4 CHayana ycTaHaB/MBaET AJs MOTOKa HauBbICLUMIA MPUOPUTET, MOC/E Yero
OMyCKaeT MaKCUMasibHO LOMYCTUMBbIA MPUOPUTET FPYyMMbl HUXE NPUOPUTETa 3TOMO NMOTOKA.
HoBbIi MakCcMManbHbI NPUOPUTET FPynMMbl YCTaHABIMBAETCS Ha €AMHULLY MEHbLUMM NMpUuopuTeTa
rpynnbl, @ He Thread.MAX_PRIORITY-1, NOCKOJIbKY AE/ACTBYOLWMNIA MAKCUMYM FPYTTbl MOXET
OrpaHM4uTb Ballle NpaBo 3ajaBaTb ANd noTtoka npuoputeT MAX_PRIORITY. BaM Hy»HO, 4TObbI
NPUOPUTET NMOTOKa 6blT HAMBbLICLUMM U3 BO3MOXHbIX B JAHHOW rpynne, @ MakCUMasbHbIi
NMPUOPUTET rpynMbl 6bT HUXE HEFO, U MPU 3TOM HEBAXHO, KaKMMU 6YAyT KOHKPETHbIE
3HayeHus.

ThreadGroup coaepXuT cneayowme KOHCTPYKTOPbl U METO/AbI:

public ThreadGroup(String name)

Co3paeT HoBYytO rpynny ThreadGroup, npuHagnexailyto rpynne ThreadGroup TeKyLLEro
notoka. iMeHa rpynn, Kak 1 uMeHa NOTOKOB, He MCMOJb3YHTCA runtime-cuctemon. Ecnm nmsa
paBHo null, Bo36yxaaeTca ucknoveHmne Null PointerException. 2TuM 06bekTbl ThreadGroup
oTnnyalTcs oT 06bekToB Thread, y KOTOPbIX Hannune nMeHn Heoba3aTenbHOo.

public ThreadGroup(ThreadGroup parent, String name)
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CospaeT HoByto rpynny ThreadGroup € 3a4aHHbIM UMEHEM, MPUHAANEXALLYIO YKa3aHHOMN
rpynne ThreadGroup. Kak n B Apymx KOHCTPYKTOpax, Hasimume MMeHun sBsieTcs
obs3aTenbHbIM.

public final String getName()

Bo3spalaeT nmga rpynnel ThreadGroup.

public final ThreadGroup getParent()

Bo3BpallaeT poanTtenbckyto rpynny ThreadGroup vnu null, ecnun ee He cyulecTsyeT.
public final void setParent(boolean daemon)

YcTaHaBnmMBaeT “AeMOHNYECKMN” CTaTyC rpynmbl.

public final boolean isDaemon()

Bo3BpallaeT “4eMOHNYECKNN™ CTaTyC rpynnbl.

public final synchronized void setMaxPriority (int maxPri)

YcTaHaBnMBaeT MaKCMMasibHbIA MPUOPUTET FPyMnb.

public final int getMaxPriority ()

Bo3BpalyaeT TeKkywmin MakCuMasnbHbI NPUOPUTET FPYMnbl.

public final boolean parentOf(ThreadGroup g)

MpoBepseT, ABNAETCHA NN TeKyLlasa rpynna poauTesieM rpynnbl g WK e COBNaAaeT C Hel.
NyJywe npeactaenaTtb cebe 3TOT METOA B TEPMUHAX “SBASETCA YacCTbi”, Tak Kak rpynna
ABNSETCHA YacTblo caMomn cebs.

public final void checkAccess()

Bo36yxaaeT uckntoyveHne SecurityException, ecnn TeKywmin NOTOK He MMeeT npasa Ha
MoaMdUKaumio rpynnbl. B npOTMBHOM Criyyae MeTo4 NpOCTO 3aBepLuaeTcs.

public final synchronized void destroy()

YHuUTOXaeT TekyLyto rpynny tuna ThreadGroup. 'pynna, B KOTOPOW coAep)xaTcsl MOTOKU, He
MOXeT 6bITb YHUUTOXEHA; NpW MOMbITKE CAeNaTb 3TO BO36y>XAaeTCs NCKII0YeHne
lllegalThreadStateException. 3To 03HayaeT, YTO MeToA destroy He MOXET MPUMEHATLCA 414
YHUYTOXEHUS BCEX MOTOKOB rPynnbl — 3TO HE06X0AMMO cAenaTb BPyUHYHO, BOCMO/1b30BaBLUNCH
OMWCAHHBbIMW HWXXE MeToAaMu rnepeduncneHns. Ecnu B rpynny BXOAAT ApPYrue rpynmnbl, TO OHM
TaKkxe AOMXKHbI 6bITb MYCTbIMU.

[nsa npocMoTpa COAEPXUMOro rpynnbl UCMOb3YOTCA ABa NapasesbHbix Habopa MeToa0B:
OAMH N3 HUX CIYXUT 4715 MONy4YeHns nHdopMaumm 0 NoToKax, a Apyron — o rpynnax noToKoB.,
npuHaanexalwimx gaHHon rpynne. NpuMep UCNoMb30BaHMS 3TUX METOLOB MOXHO HalTW B
meToae safeExit.

public synchronized int activeCount()

Bo3BpalyaeT npuMepHOe KONNYECTBO aKTMBHbIX MOTOKOB B rpynne, BKAKYas NOTOKM,
cofepxawmecs B noagrpynnax. 3HadeHune 6yaeT Nnilb NPUMEPHBLIM, MOCKOJSIbKY K MOMEHTY ero
MoJsTlyYeHUs KONMYECTBO aKTUBHbIX MOTOKOB MOXET U3MEHUTbCS; BO BpeMs Bbi30oBa activeCount
OAHW MOTOKM MOTyT 3aBEPLUNTLCSH, @ ApyrMe — HadaTb paboTy.

public int enumerate(Thread[] threadsInGroup, boolean recurse)
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3anonHsaeT maccus threadsInGroup CCblIKaMu Ha BCE aKTUBHbIE MOTOKN B rpynne Ao
3anonHeHusa maccmea. Ecnm 3HaveHume recurse paBHO false, TO NepeyncnaoTCs NULb MOTOKMU,
HEenoCpeACTBEHHO BXOAsLME B IPYMny; eC/M Xe OHO paBHO true, TO NEpPeYnCcnsatoTCa BCe
NnoToku B nepapxun. Thread Group.enumerate, B otimdne ot ThreadGroup.activeCount,
No3BONSET ONpeaennTb, BKl0YaeTe N Bbl MOTOKN B MOArPYynnax Uan HeT. TO 3HAUUT, YTO Bbl
MOXEeTe MO/y4YMTb Pa3yMHYIO0 OLEHKY A5 pa3Mepa MaccmBa, HEO6X0AMMOro AN XpaHeHus
pe3ynbTaToB PEKYPCUBHOIO NepeyvncneHns, ogHako Ans nepeyvymcieHns, He y4nTbiBatowero
MOArpynmn, Takas OLeHKa OKaXeTCs 3aBbILLEHHON.

public int enumerate(Thread[] threadsInGroup)

SkBMBaneHTHo enumerate(threadsIinGroup, true).

public synchronized int activeGroupCount()

AHanornyeH metogy activeCount, 0AHaKO NOACUYMTBLIBAET HE MOTOKM, @ rPynnbl, B TOM Yucie u
BO BCeX noarpynnax. “AKTuBHbIN” (active) B 4AHHOM C/lyyYae O3Ha4vaeT “CyLLeCTBYOLWMA™.
HeakTuBHbIX rpynn He 6biBaeT; TEPMUH UCMONb3YETCS NULWb ANs COBN0AeHNs eaMHOro CTUNSA C
activeCount.

public int enumerate(ThreadGroup[] groupsInGroup, boolean recurse)

AHanornyeH MetToay enumerate A5 NOTOKOB, OAHAKO 3aMofiHAEeT MacCMB CCbIKaMU Ha
06bekTbI-rpynnbl TMNa ThreadGroup BMecTo 06bEKTOB-MOTOKOB Thread.

public int enumerate(ThreadGroup[] groupsInGroup)

DkBMUBaneHTHo enumerate(groupsinGroup, true).

O61bekTbl ThreadGroup MOryT TakXKe UCNOMb30BaTbCA AN YNPaB/IeHUs NOTOKaMW, BXOASLLMMA B
rpynny. NepeyncneHHble HMXe MeToAbl BO3AENCTBYIOT Ha BCE MOTOKWU, BXOASLLME B FPynny v BO
BCE ee MoArpynnbl:

public final synchronized void stop()

3aBepLliaeT BCe NOTOKM B rpynne u BO BCEX ee NMoArpynnax.

public final synchronized void suspend()

MpunocTaHaBMBaeT BCe NOTOKU B FPyrmne 1 BO BCEX ee noarpynnax.

public final synchronized void resume()

Bo306HOBNSET BCE MOTOKM B MPYMMe U BO BCEX ee MoArpynnax.

OTn mMeToAbl NPeAOoCTaBNAOT eANHCTBEHHYO BO3MOXHOCTb MPSIMOro UCMob30BaHNsA 06bekTa
ThreadGroup Ans 3agaHns napaMeTpoB NMOTOKOB.

B knacce Thread Takxe umeeTtcs ABa CTaTU4YeCKMX MeToaa Ans paboTbl C rpynnon, B KOTOPYHO
BXOAWUT TeKyLWwnin NoTok. OHM NpeacTaBAsaoT cO60N COKpaLLEeHHYIO 3anucb A
rnocnenosaTenbHOro Bbl3oBa getCurrentThread, getThread Group v Bbi30Ba MeToAa A5
HaMAeHHOW rpynnbl:

public static int activeCount()

Bo3BpalyaeT KONMYeCTBO aKTUBHbIX MOTOKOB B rpynmne, B KOTOPY BXOAUT TEKYLLMIA MOTOK.

public static int enumerate(Thread[] tarray)

Bo3Bpau.LaeT KOJINYECTBO NOTOKOB B rpynne, B KOTOPY BXOAUT TeKyu.LMVI MOTOK.
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Knacc ThreadGroup Takxe COAEPXUT METOA, BbI3bIBAEMbIN MPW 3aBepLUEHUN MOTOKA, U3-3a
HenepexBavyeHHOro npepbiBaHUS:

public void uncaughtException(Thread[] thr, Throwable exc)

BbI3blBaeTCSA Npu 3aBepLUEHUM MOTOKA, BbI3BAHHOM HEMEpexXBaYe€HHbIM NMpepbIBaHNEM.
[aHHbIN MeToa ABMSETCS OTKPbITbIM, TaK YTO Bbl MOXeTe nepeonpeaenmTb ero Anas o6pabotku
HenepexBayeHHbIX NPepbIBaHMI MO CBOEMY XeNaHuio. Peanvsaums, NnpuHATas No yMOn4YaHuio,
BbI3blBAaET MeTo uncaughtException rpynnbl-poanTenis, ecin TakoBas UMeeTCsl, Uin MeToj,
Throwable.printStackTrace B npoTMBHOM c/ly4ae. Hanpumep, npu paspaboTtke rpadunyeckomn
060n04kM 66110 6bI XXenaTenbHO 0TO6pa3nTb COAEPXKMMOE CTEKA B OKHE, BMECTO TOro YTo6bI
MpOCTO BbIBECTU e€ro B System.out, Kak 3To Aenaet meTtos printSt a ckTrace. Bbl MmoxeTe

nepeonpenenMTe uncaughtException B cBoen rpynne, 4tobbl cO34aTh HY)KHOE OKHO U
rnepeHanpaBuTb B HEMO COAEPXKMMOE CTeKa.

9.14. OTnaaka noTtoKkoB

Heckonbko MeTonoB Kiacca Thread npegHa3sHayeHbl Ans obneryeHus oTnagku MHOronOTOYHbIX
MPUIOXEHNIN. DTU CPeACcTBa UCMOMb3YTCA ANS BbiBoAa MHMOPMaLMK O COCTOSSHUM NMPOrpamMMmsl.
Huxe npuBeaeH CnMcok MeToaos kacca Thread, noMorarLwmMX B npoLecce OTNanKu:

public String toString()

Bo3BpallaeT CTPOKOBOE OMMCaHME MOTOKa, BKIKOYAKOLLEE ero uMs, nNpuopuTeT U UMs rpynmnbl.
public String countStackFrames()

Bo3BpallaeT KONM4YeCTBO KagpoB CTEKA B MOTOKE.

public static void dumpStack()

BeiBOAUT B System.out coaepXXaHme cTeka A/1s TEKYLEro noToka.

Takxke CyLleCcTBYeT psj OT/IaA0uYHbIX CPEeACTB A/t OTCNIEXUBAHMUS COCTOSAHMS TPYNMbl MOTOKOB.
Cnenytowme MeToabl Bbi3biBalOTCA Ans o6bekToB ThreadGroup v BblaatoT nHdopmaumio 06 nx
COCTOSIHUN

public String toString()

Bo3BpallaeT CTPOKOBOE OMMCaHMe rpynrbl, BKIOYAOLLEe ee UMsS U NPUopUTET.

public synchronized void list()

BbiBOAWT B System.out CMUCOK COAEPXMUMOTO rpymnnbl U ee NMoArpynmn.
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nasa 10
NMAKETbDI

bubnmoreka — 310 apceHas cBo60Abl.
NCTOYHNK HensBecTeH

Moa noHATMEM “nakeT” noapasyMeBaeTcs obbeanHeHne B3auMOCBA3aHHbIX K/1acCoB,
MHTepdelicoB 1 nognakeToB. KoHUenumsa naketa okasblBaeTCs MOE€3HOM MO HECKOJIbKUM
npuUyMHaM:

MakeTbl MO3BOMAIOT FPYNNUPOBaTb POACTBEHHbIE MHTEPMhENCHI U KNACChl.

B vHTepdeicax n knaccax, BXOASLWMX B NMaKeT, MOTYT UCMOMb30BaTbCsl MOMYsSpHbIe
uMeHa (Bpoae get unu put), KOTOpble UMEIOT CMbIC/T B JAHHOM KOHTEKCTE, HO
KOH(MUKTYIOT C TEMU Xe MMEHaMM B ApYrUX nakeTax.

MakeT MOXeT BKJIHOUaTb TUMbl U UIEHbl, C KOTOPbIMU MOXHO paboTaTb TONbKO B
npeaenax AaHHoro naketa. CoOTBETCTBYHOLME UAEHTUDUKATOPBI LOCTYMHbI ANS
nporpaMM nakeTa, HO 3aKpbITbl 415 BHELUHUX METOAOB.

[asaliTe paccMOTpUM NMpuUMep NakeTa ANAs Halero knacca atpubyTos, MCMONb30BAHHOMO B
npeablaywmx rnasax. Hasosem naket attr. Kaxabii MICXOAHbIN dakin, Knaccebl N MHTepdencol
KOTOPOro npuvHaanexar nakeTy attr, 4OMKEeH yKa3biBaTb HAa CBOKO MPUHAANEXHOCTb K NakeTy
obbaBneHnem package:

package attr;

Tem camMbIM 06BSBNISETCHA, YTO BCE KACChl U MHTepPdENChl, onpeaeneHHble B 3TOM UCXOAHOM
danne, aBAgOTCA YacTblo NakeTa attr. O6baBneHne package 40/MKHO HAXOANTLCA B CaMOM
Havane garna, Ao Nbbix 06BSABNEHNIN KNACCOB UM MHTEPdENCOB; B dhaisie MoxXeT
NMpUCYTCTBOBAaTb BCEro oaHO obbsBneHne package. IMa nakeTa ABAseTCsS HESIBHbIM NpeduKCoM
ONst BCEX MMEH TUMOB, BK/IKOYEHHbIX B NaKeT.

Ecnun dparMeHTy nporpaMMbl BHE NMakeTa NoHagobuTcs 06paTuTbCs K TUMNaM, BXOASLUM B
nakeT, Yy HEro MMeeTcs ABe BO3MOXHOCTU. NepBasi — yKasbiBaTb Nepes KaXablM UMEHEM TuMa
npedukc (MMs nakeTa). Takoi BapuaHT 6yAeT BMOSIHE pa3yMeH, eCiiv BaM NPUXOAUTCS UMETb
[EsI0 BCEero C HECKOMIbKMMM UfieHaMun nakeTa.

[pyrasa BO3MOXHOCTb AOCTYyMNa K TUMNaM rnakeTa 3aK/IloyaeTcsl B YaCTUYHOM WU MOJTHOM
nMnopTpoBaHuy naketa. NporpamMMuUCT, KOTOPbIN 3aX04eT BOCMO/Ib30BaTbCS NakeToM attr,
MOXET BCTaBUTb CNeAYyIOLLYI0 CTPOKY B Ha4ano CBOEro MCXoAHoro aina (nocne ceoero
ob6baBneHns package, HO nepes BCEM MPOYNM):

import attr.>;

Mocne 3T0ro oH MOXeT obpawaTbCcs K TMNaMm nakeTa NpocTo N0 UMeHn — Hanpumep, Attributed.
MNakeT HeABHO MMNOPTUpPYeT caM cebs, Tak YTO BCe, YTO OMnpeaesieHO B HEM, CTAHOBUTCS
OOCTYMHbIM [i/1A BCEX OCTallbHbIX TUMOB MNaKeTa.

MexaHu3Mbl package 1 import NnoMoratT NporpaMMUCTy NMpeaoTBpalaTbh NOTEHUMaAsbHbIE
KOHMNVKTbLI MMeH. Ecnu B nakeTe, NnpegHa3HaAYeHHOM A/ ApYTruX Lenen (CKaxem,
JNIMHIBUCTUYECKMX), TOXE BCTPETUTCA KJlacC ¢ uMeHeM Attributed, npegHasHayeHHbIA ANs
XpaHeHUs A3bIKOBbIX aTpMbyTOB, TO Y MporpaMMucTa, noXxenasLwero UCnosb3oBaTb 0b6a nakeTa
B OAHOM calisie, UMeeTCs HECKOIbKO BapMaHTOB:

ObpaLwatbcs K TMNaMm no ux NofiHbIM UMeHaM — Hanpumep, attr.Attributed u
lingua.Attributed.
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MmnopTupoBaTh attr.Attributed nnu attr.*, nocne 4yero UCNonb30BaTb NPOCTOE UMS
Attributed BmecToO attr.Attributed 1 nonHoe nmsa lingua.Attributed.

Coenatb obpaTHOe — MMnopTupoBaTh lingua.Attributed nnum lingua.*, nocne yero
MCNosib30BaTh NpocToe nms Attributed BmecTo lingua. Attributed n nonHoe nmsa
attr.Attributed.

10.1. AMeHa nakeToB

MMs nakeTa AOMHKHO MCMOMb30BaThCS TOMIbKO OAMH pas, Tak YTo BbIGOP CoAepXKaTeNbHOro U
YHUKanbHOTrO UMEHU COCTaB/ISIET BaXKHbIi aCneKT NpoekTUpoBaHns nakeTta. OaHako ceivac,
KOrzia NporpaMMm1CTbl BCeW nnaHeTbl pa3pabaTbiBaloT NakeTbl Ha A3blke Java, HEBO3MOXHO
BbISICHUTb, Kakne MMeHa NakeToB UMW UCMoNb3ytoTcs. CnenoBaTesibHO, BbIGOP YHUKaNbHOIO
VUMEHW MpeLCTaBsieT HEKOTOPYH NMpobremy. Ecnu Bbl yBepeHbl, YTO NakeT byaeT
MCMOJIb30BaTbCS TO/IbKO BHYTPY Balleli OpraHu3aumm, TO MOXHO NMpuBeYdb K Aeny Bbibopa
MMEHW BHYTPEHHEero apbuTtpa — 3TO MO3BO/UT 6bITb YBEPEHHbBIM, YTO BCE NnakeTbl 6yayT UMeTb
OT/IMYaKLWMecs MMeHa.

Tem He MeHee B HalleM OFPOMHOM MUpe Takol noaxod He cpaboTtaeT. NaeHTdurKaTopsbl
rnakeToB Java NpeacTaBnistoT cobon 0bblYHbIE MMEHA, TaK YTO HEMI0XOoM cnocob obecneunTb X
YHUKaNbHOCTb — BKJ/IIOUNTb B HUX UMS AOMeHa opraHm3auuun B Internet. Ecnu Bbl paboTaeTe B
KoMnaHmn Magic, Inc., To nakeT ¢ atpubytamm MoxeT b6biTb 06bsABNEH CrieayowmM obpa3om:

package COM.magic.attr;

Ob6paTnTe BHUMaHWE: KOMMOHEHTblI MMEHW CreaytoT B 06paTHOM NopsiaKe Mo CpaBHEHUIO C
06bIYHbIM MMEHEM ZIOMEHA, @ UMsS JOMEHA BEPXHEro ypoBHSA (B HaweM cnyyae COM) HanucaHo
NpPONMUCHbIMM ByKBamu. 3TO cAenaHo Ans Toro, 4Tobbl ns3bexaTb KOHMANKTOB C UMEHaMM
nakeToB, KOTOpbIE He CNeAyloT 3TOMY COMalleHnN0 — UX Ha3BaHMs MOTyT C/ly4alHO COBMNacTb C
MMEHEeM JOMeHa BEPXHEro ypPOBHS, HO BPSAA Y Mpy 3TOM OHM 6yAyT HanMcaHbl NMPOMUCHbBbIMU
bykBamu.

Ecnv Bbl cnegyete AaHHOMY COralleHnto, KOHMIMKTbl BO3HMKaTb He 6yayT (passBe 4To BHYTpU
Baluen opraHnsauun). Ecnn npobnembl BCe e BO3HUKAN (CKaXeM, B 04eHb H60MbLIOo
OpraHusaumm), MOXXHO MOMTU Aanblue U YTOUYHUTb MMS AOMeHa. Bo MHOMMX KpyMHbIX KOMAaHMAX
MMEITCH BHYTPEHHME AOMEHbl C MMeHaMu east, europe 1 T. 4. Bbl MOXeTe yTOYHUTb UMS
nakeTa C MCMONb30BaHMEM MMEHWN BHYTPEHHEro JoMeHa:

package COM.magic.japan.attr;

Mpu 5TOM MMeHa NakeToB MOryT CTaTb AOBOJIbHO AJIMHHbLIMU, OAHAKO Takas cxema
OTHOCUTENBbHO 6e30macHa — HUKTO M3 TeX, KTO ee NUCMNOJIb3YET, HE Bb|6epeT nMm4, coenagawoulee
C Ha3BaHWeM Ballero nakeTa.

Bo MHOrMx cpegax pa3paboTku MMeHa nakeToB OTpaXkatoTcs Ha ypoBHe (hannoBon CUCTEMbl —
yacTto TpebyeTcs, 4Tobbl BCE MPOrpamMMbl U3 OAHOrO MakeTa HAaXOoAWIUCh B OnpeaeneHHOon
nanke wau KaTanaore, a UMs 3TOro KaTasiora COOTBETCTBOBaNO MMeHU nakeTa. [ogpobHocTu
MOXHO Y3HaTb B AOKYMEHTaLMW, OTHOCSLLENCS K Bawen cpeae pa3paboTku.

10.2. MakeTHbIX AOCTYN

Knaccel n nHTepdencel, Bxoasiwmne B nakeT, obnagaT OAHMM U3 ABYX YPOBHEW AOCTyNa:
nakeTHbIM (package) n oTKpbITbIM (public). OTKPbITLIM KAacc nam nHTepdenc 4oCTyneH Ansg
nporpaMMm, He BXOAALWMX B MakeT. Tunbl, He aBNsAOLWMeC OTKpbITbIMK, 06bnagatoT obnacteto
BMAMMOCTU Ha YPOBHE MakeTa: OHM AOCTYMHbI 451 BCEX MPOrpaMM TOro Xe nakeTa, HO CKPbIThI
3a ero npeaenamu, B TOM 4Mcie gaxe OT NporpaMM BO BJIOXKEHHbIX MakeTax.
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YneHbl knaccos Toxe obnagatoT ypoBHEM A0CTyna. YneH, He 06bsABIEHHbIV C K/IOYEBbIM
cnoBoM public, protected nnu private, MOXeT NCNoNb30BaTbCA /060N NpOrpaMmMon, BXoAsLLEN B
nakeT, HO OCTaeTCs HEBMAUM 3a npejenamu naketa. [pyrMMn cnoBamu, no yMONYaHUIO
naeHTudunkaTopbl 06/1a4a10T “NakeTHbIM” YPOBHEM AOCTyNa, 3@ UCK/HOYEHMEM YSTIEHOB
MHTePdENCOoB, KOTOPbIE SABASIOTCS OTKPbITbIMU.

Monsa wnn meToabl, He 06bsBIEHHbIE B NAaKeTe C KKYEBbIM C/IOBOM private, AOCTYMHbI 415 BCEX
nporpaMm 3Toro naketa. CnegosaTefibHO, KNacchl, BXOASALWME B TOT XKE MaKeT, CYMTALOTCA
“OPY>XXECTBEHHbBIMWU”, NN “3acnyxuBarowmmm gosepus”. OgHaKo nognakeTbl HE NOb3YyHTCA
AOBepMEM B CBOMX BHELUHWX MakeTax. Hanpumep, 3aliuLieHHble U NaKeTHble MAEHTUhMKATOPbI
B nakeTe dit HeAOCTYNHbI 4718 NporpaMM B nakeTte dit.dat n Hao60poT.

10.3. Coaep>xMoe nakerta

Ecnu B ncxonHoMm caline oTcyTcTBYeT 06bsiBNeHne package, To BXOAsLME B HEFO TUMbI
CUMTaKTCA MPUHAANEXALUMHY K “6e3bIMSHHOMY” MaKeTy.

K npoekTvpoBaHuiO NakeTa cneayet NOAXOANTb BHUMATENbHO M BKHOYATb B HEMO TOMIbKO
(PYHKLMOHaNbHO CBSA3aHHbIE KacChbl U MHTepdenchbl. Knaccel naketa MoryT cBo604HO
obpawaTtbCa K He3aKpbITbIM YieHaM ApYr Apyra. 3awmTa YieHOoB Kiacca npegHasHaveHa ans
npeaoTBpaLLeHUss HEKOPPEKTHbIX AENCTBUI CO CTOPOHbI Knaccos, 0bnagarowmnx 4OCTYNOM K
AeTansMm BHYTPEHHel peanu3auum gpyrux Knaccos. B npeaenax nakeTa He CyLwecTByeT
HUKaKUX OrpaHWyeHuin 4oCcTyna, KpoMe priv a te, U B UTOre MOXeT NOyunMTbCs Tak, YTo
MOCTOPOHHUI KNACcC MoAy4Ymn K Apyrum knaccam 6onee 6nn3KmMin AOCTYM, YEM BaM XOTENOCH Obl.

Kpome Toro, nakeT LO/KEH COCTaBATbCS UCXOAS U3 JIOMMYECKOro pasaenenns 3aaad, Ytobbl
MOMOYb MPOrpaMMUCTaM, KOTOpPbIE ULLYT nonesHble Ana cebs nHTepdeickl U knaccol. Ecnn
nakeT COCTOMT M3 HECBSI3aHHbIX KI1acCcoB, 6yZleT CMIOXKHO MOHSATb, YTO XKe M3 3TOr0 MOXHO
npUMeHUTb B paboTe. JlIormyeckoe paszesnieHre crnocobCcTByeT MOBTOPHOMY UCMOJIb30BaHMIO
BalLUero Kofa, NoCKo/bKy NporpamMMmucTaM 6yaeT fierye OpueHTUpPOBaThCS B HEM.

Ecnu nakeT COCTOUT U3 B3aMMOCBSA3aHHbIX TUMOB, Bbl CMOXeTe AaBaTb UM OYEeBUAHbIE UMEHAa,
n3beras npun 3TOM KOHCbJ'IVIKTOB C NOCTOPOHHUMU TUMAMN N3 3TOrO XXE MaKeTa.

MakeT MOXeT 6bITb COCTAaBHOWM YaCTbiO APYroro nakeTta. Hanpumep, nakeT java.lang ssnsetcs
B/IOXKEHHbIM, TO €CTb NakeT lang BXxoauT B 60nee o6WMpHbIA NakeT java. [MakeT java He
COAEPXUT HUYEro, KpoMe Apyrux nakeTos. BroxeHne no3BossieT NOCTPOUTb MePaPXUYECKYIO
CUCTEMY MMEH A1 B3aMMOCBA3aHHbIX MaKeToB.

Hanpumep, 4Tobbl co3aaTte HAbOp NakeToB AN aAanTUBHbIX CUCTEM (CKaXXeM, HelpoceTen nnm
reHeTUYEeCKMX afiropMTMOB), MOXHO BOCMOJ/1Ib30BATbCS B/IOXKEHHBbIMW NaKeTaMu, pasgenss ux
MIMEeHa TOUYKaMMU:

package adaptive.neuralNet;

NcxopHbin darin ¢ Takum o6baBneHneM BXoauT B nakeT adaptive.neuralNet, KOTOpbI, B CBOKO
ouepenb, ABNAETCA rnoanakeTom nakerta adaptive. MNakeT adaptive MOXeT coAep>aTb KJlacchl,
oTHOCSLWMeECS K o6WUM afanTMBHbIM anroputMamM, — Hanpumep, MeToAbl ¢ 0bLen NoCTaHOBKOM
reHeTu4eckmx npobnem mnum cnocobbl U3MepPeHNs Kakux-To NokasaTenen. Kaxabii naker,
KOTOPbI HAaXoAMUTCS HUXe B nepapxmm (Hanpumep, adaptive.neuralNet nnun adaptive. genetic),
COAEPXUT Kacchbl, NpeAHa3HavYeHHble 419 KOHKPeTHOro Tuna aganTUBHbIX anropuTMOB.

BroxeHne nakeToB SB/ISIETCA CPEACTBOM OpraHu3auny B3aMMOCBA3aHHbIX NMaKeTOB U He UMeeT
OTHOLIEHUs K npaeBam gocTtyna. Knaccel nakeTa adaptive. genetic He cMoryT paboTaTb C
3aKpbITbIMM Ha MAKETHOM YpOBHe naeHTudunkatopammn n3 adaptive nnmn adaptive.neuralNet.
O6nacTtb BUAMMOCTM MaKeTa He BbIXOAUT 3a ero npegesbl. BnoxeHve no3sonseT rpynnmposBaTb
B3aMMOCBSI3aHHbIe NaKeTbl U MOMOraeT NporpaMMMCcTaM MCKaTb KAAcCbl B MEpapXmnyecKom
CTPYKTYpE, HO He AaeT HUKaKUX ApYyrnX NpeMMyLlecTB.
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Nnasa 11
NMAKET BBOZIA/BbIBOA

C TOYKM 3peHns NporpamMMucTa,

M0/1b30BaTe/Ib — 3TO ePUPEPHIHOE Yy CTPOHCTBO,
BBOJSsILLjee CMMBO/Ibl B OTBET

Ha KoMaHAy read.

Mutep Ynnbamc

Beoa/BbIBOA B Java OMNUCbIBAeTCH B TepMUHAX NOTOKOB. MNMoTokoM /K coxaneHuto, B
OoTe4yeCTBEHHOW NMTepaType O4HMM C/I0BOM “NMOTOK" MepeBOAATCS COBEPLUEHHO Pa3HOPOAHbIEe
TepMuHbl thread (CM. BbIlE) 1 stream, YTO CO34a€eT ONMpefesIeHHY ABYCMbICIIEHHOCTb. B Tex
Cryyasix, Korga KOHTEKCT He AaeT OA4HO3HAaYHOro ToNKoBaHus, ansa nepesoga thread
MCMOJIb3yeTCa YTOUHSAOWMA TEPMUH “NMPOrpamMMHbI NOTOK" - MpuMed. nepes./ Ha3biBaeTcs
yrnopsiaoyeHHas nocnefoBaTenbHOCTb AAHHbIX, KOTOPas UMeeT NCTOYHUK (BXOAHOM NMOTOK) Man
npueMHuK (BbIXOAHOW MOTOK). [M0TOKM BBOAA/BbIBOAA M36aBAAIOT NporpaMMumcTa ot
Heo6X0AMMOCTN BHMKATb B KOHKPETHbIE AeTann OnepaumoHHON CUCTEMbI U MO3BONASIOT
OCYLLeCTBASATb AOCTYN K dannam. B ocHoBe paboTbl BCEX MOTOKOB JIEXUT OrpaHNUYeHHbI Habop
6a30BbIX MHTEpPdENCOoB 1 abCTpaKTHbIX K1accoB; 60NbWMHCTBO TUMOB NMOTOKOB (HanpuMep,
noToku Ans paboTsl ¢ dannamm) nogaepXxmBatoT 6a3oBble METOAbI, MHOTAA — C MUHUMasbHbIMU
MoamdurkaumamMmn. Cambli nyywnii cnocob ocBoeHus BBOAA/BbiBOAA B Java 3aK/Il04aeTcs B
n3yyeHumn 6a3oBbIx MHTepdencoB 1 abCTpakTHbIX KNaccoB. B kavecTse npymepa Mbl
paccMoTpuM aliioBble MOTOKM.

OCHOBHbIM UCK/TKOYEHMEM N3 3TON MOAENWN SBSAIOTCA MOTOKU AAHHbIX, KOTOPbIE YNTAOT U
3anMcbiBalOT 3HaYeHns 6a30BbIX TUMOB Java, Taknx Kak int nav string. 2TM NOTOKM
noaaepxueatrT 6onee Wnpoknin Habop MeToA0B, CMPOEKTUPOBAHHbIN C YYETOM UX cneunduku.
OHKM paccMaTpmBaroTCs BO BTOPOWM YacTM 3TOW MNaBbl, HAUMHas C pa3gena 11.16.

MNMakeT BBOAa/BbIBOAA B Java HasbiBaeTcs java.io. OH MMNOPTUPYETCs BO BCEX IMCTUHIAX 3TOM
rnasbl, AaXe ec/in CTpoKa import n He BXOAUT B NMpuUMep.

Ha MOMEHT HanncaHus KHUMM He CYLLEeCTBOBaNO CTaHAapTHON 6MbnnoTekn Ans MaHunynsauni c
BbIXOAHbIMU YMCIOBbIMU UM CTPOKOBbLIMU (pOpMaTtaMm — CKaxeM, 3a4aHNA MUHUManbHOM UK
MaKCMMasIbHOWM LWMPUHbI WK XKenaTebHON TOYHOCTU AJ1S YMC/a C NJiaBatoLLen TOUKON.

11.1. NMoTOKM

B nakeTe java.io onpeaensieTcs HECKOMbKO abCTpaKTHbIX K1AcCOB A1l 6a30BbIX BXOAHbIX U
BbIXOAHbIX MOTOKOB. 3aTeM 3T abCcTpaKTHbIE K1acChbl PacLUMPSIOTCS, U HA X OCHOBE CO3A4atl0TCs
HEeKOTOpble MoJIe3Hble TUMbl MOTOKOB. [MOTOKM MOYTW BCeraa SABASTCSA NapHbIMU: eCnn
cyuwecTByeT FilelnputStream, To ecTb 1 FileOutputStream.

Kpome Toro, CcywecTBytoT Klacchl Ans paboTbl ¢ MMeHaMu alinoB, Knacc NoToKa C
BO3MOXHOCTbIO UTeHus/3anmcu ¢ uMmeHeM RandomAccessFile 1 aHanusaTop 4ns AeneHus
BXOAHOI0 NOTOKa Ha OTAENbHbIE NIEKCEMbI.

Knacc I0Exception ncnonb3yeTcsd MHOrMMM MeTodaMu java.io Ana curHanmsauum ob
WCKNOYMTENbHbIX COCTOSHUAX. HekoTopble Knacchl, asasowmecs pacwmpeHnamm |0Exception,
COo0bLWalT 0 KOHKPEeTHbIX NpobiieMax, 04HaKko B 60/bLUMHCTBE Clly4YaeB BCE Xe MPUMEHSTCS
06bekTbl IOEXception co cTpokon-onncaHnem. NogpobHocTn NpueedeHbl B pa3gene 11.20.

MNepen TeM Kak paccMaTpmBaTb KOHKPETHbIE BUAbI BXOAHBIX U BbIXOAHbLIX MOTOKOB, creayeTt
03HaKoOMUTbCA € 6a30BbIMM abCTpakTHbIMK Knaccamm InputStream n OutputStream. Mepapxus
TUNOB MakeTa java.io nsobpaxeHa Ha puc. 11.1.
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Puc. 11.1. Nepapxus TMNoB B java.io

11.2. Knacc InputStream

B abcTpakTHOM Knacce InputStream 06b5BNAIOTCA METOAbI AN YTEHUSA U3 334aHHOI0
MCTOYHMKA. InputStream siBnseTca 6a30BbIM K1AacCoM AN 60NbLMHCTBA BXOAHbIX MOTOKOB B
java.io v coaepxuT cneayrowme MeToabl:

public InputStream()

Knacc InputStream cogep>XuT TO/IbKO 6e3apryMeHTHbIN KOHCTPYKTOP.

public abstract int read() throws I0Exception

YnTaeT n3 notoka oamMH 6anT AaHHbIX U BO3BpALLAET NPOUYNTAHHOE 3HAYEHMe, Nexallee B
AnanasoHe oT 0 A0 255 (He o1 —128 a0 127). lNpun AOCTUIXKEHUM KOHLIA MOTOKa BO3BpallaeTcs
dnar —1. MeTtog 6n1okmpyeT paboTy NporpamMmmbl 40 MOSIBNEHUS 3HAYEHUS Ha BXOZE.

public int read(byte[] buf) throws IOException

YunTtaeT gaHHble B MaccmB H6anTtos. MeToa 6nokmpyeT paboTy nporpaMMbl 40 MOSBAEHUSA
BBOAMMOIO 3HaYeHus, nocse yero 3anonHseT buf Bcemmn npountaHHbiMK 6ariTamu, B

KonmnyecTtse He 6onee buf.length. MeToa Bo3BpalLaeT pakTnyeckoe KOIMYeCTBO NMPOYNTAHHbIX
6aliToB MM —1 Npu AOCTUMXKEHUM KOHLA MOTOKa.

public int read(byte[] buf, int off, int len) throws I0Exception

YuTaeT aaHHble B 6anToBbIN NogMmaccme. Metoa 6nokupyeT paboTy nporpammbl 40 Hayana
BBOJA, MOC/e Yero 3anosiHseT YyacTb MaccuBa buf, HaunHasa co cmelweHus off, B KonnyecTse A0
len 6anToB, €C/IM He BCTPeTUTCA KOoHel, MaccmBa buf.

public long skip(long count) throws IOException

MponyckaeT Ao count 6anToB BO BXOAHOM MOTOKE. KonmnyecTBo NponyLleHHbiX 6anToB MOXeT
6bITb MeHbLUe count n3-3a AOCTUXEHUSA KOHLA NoToka. Bo3BpalaeT dakTmyeckoe KONMyecTso
nponyLeHHbIX 6anToB.

public int available() throws IOException

Bo3BpalaeT konmyecTso 6anToB, KOTOpble MOryT 6bITb NpoUYMTaHbl 6e3 610KMpoBKK paboThbl
nporpaMmbi.
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public void close() throws IOException

3aKkpbiBaeT BXOAHOW NMOTOK. MeToA A0/MKEH Bbi3biBaTbCA A1 0CBOOOXAEHMS No6bIX pecypcoB
(Hanpumep, darnoBbIiX AeCKPUNTOPOB), CBA3aHHbIX C NOTOKOM. Ecnn He caenaTb 370, TO
pecypcbl 6yayT cuMTaThCs 3aHATbIMK, NOKa cHopLnK Mycopa He Bbi3oBeT MeToz finalize
[AHHOro nNoToKa.

MpuBeAeHHas HUXe NporpaMMa NoAcYMThIBAEeT obLlee KOMYeCTBO CUMBOJIOB U pasaenuTenei
(white-space characters) B datine:

import java.io.*;

cl ass Count Space {

public static void main(String[] args)
t hrows | OException

{
| nput Stream i n;
if (args.length == 0)
in = Systemin;
el se
in = new Filel nputStrean{args[0]);
int ch;
int total;
int spaces = O;
for (total = 0; (ch =in.read()) !'=-1; total ++) {
if (Character.isSpace((char)ch)
spaces++;
}
Systemout.printin(total + " chars, "
+ spaces + " spaces");
}

}

Mporpamma nnbo 6epeT nMsa daina n3 KOMaHAHOM CTPOKU, MO0 YnTaeT AaHHble U3
CTaHAapTHOro BXOAHOr0 NoToka, System.in. BxoaHOM NOTOK npeacTaBiieH nepeMeHHon in. Ecnu
nmsa darina He 3a4aH0, UCMNONb3yeTCca CTaHAAPTHbIM BXOAHOM MOTOK; €C/IN Xe OHO yKa3aHo, TO
cozpaeTtca 06bekT FilelnputStream, aBnsWMNCa paclumpeHmem InputStream.

Lukn for noacuntbiBaeT Kak obliee KOMYeCcTBO CMMBOJIOB B daisie, Tak U KOIMYecTBO
CMMBONOB-pa3fenuTenen; ana naeHTndukaumm nociegHUx NnpuMeHseTcs MeToz isSpace knacca
Character. B KOHLe NPOMCXOANT BbIBOA Pe3ybTaToB. BOT Kak OHW BbIMSAANAT, €Cv nporpaMMa
MCNosb3yeTcs ¢ ainsioM, coaepXkalmm ee CO6CTBEHHbIN UCXOAHbIA TEKCT:

434 chars, 109 spaces

BO3MOXHO, BaM 3axo4eTcs NpucBOmUTbL 3HavyeHue total c nomoLlubo MeTona available, ogHako
ANns noTtoka System.in Takown BapuaHT He cpaboTaeT. MeTog available Bo3BpallaeT KonmyecTso
6ariToB, KOoTOpble MOryT 6bITb NpounTaHbl 6e3 6,10kMpoBKy. Ansa danna oHo 06bI4YHO
npeacrtasnseT cobon ero anvHy. Ecnm xe noTtok System.in 6yaeT cBsizaH € KJiaBuaTypom, To
BO3BpaLlaeMoe METOAOM 3HayeHMne MoXeT 6biTb paBHO HYNH0; ecnn HeobpaboTaHHbIE CMMBObI
BBOAA OTCYTCTBYIOT, TO C/IEAYHOWNIA BbI30B read npueeaeT K 6710KMPOBKE.

11.3. Knacc OutputStream

Ab6CTpakTHbIM knacc OutputStream BO MHOMMX OTHOLUEHUSX HAMoOMMHaET InputStream; oH
abcTparmpyeT noTok 6arTOB, HanpaBAsSeMbIX B MPUEMHMK. Knacc cogepxxuT cneaylowme
MeTOoAbl:



converted to PDF by BoJloc

public OutputStream()
Knacc OutputStream coaepXuT ToNbKO 6e3apryMeHTHbI KOHCTPYKTOP.
public abstract void write(int b) throws I0Exception

3anucbiBaeT B NOTOK 6anT b. banT nepegaeTcs B BUAE 3Ha4YeHUS int, MOCKO/IbKY OH 4acTo
ABNAETCSA pe3y/ibTaToM apudmMeTnyeckorn onepauumn Hag 6aritamu. BelpaxeHus, B KOTOPbIX
BXOAST AaHHble TMNa byte, MMeT TMN int, Tak 4TO NapameTp Tuna int NO3BOMISET UCMO/Ib30BaTb
pe3ynbTaT 6e3 npeobpazoBaHusa B byte. Tem He MeHee 06paTuTe BHUMAHME Ha TO, YTO
nepeaatTcs TONbKO Maaawmne 8 6ut 3HadeHns int — ctapwme 24 6uTta Npy 3TOM TEPSAIOTCA.
MeToa 6nokmnpyeT paboTy nporpammbl 40 3aBepLUeHns 3anucm banTa.

public void write(byte[] buf) throws IOException

3anucbiBaeT B NOTOK codepxmnmoe maccmea 6antos. Metog 6510kmpyeT paboTy nporpaMmbl A0
3aBepLleHns 3anmcu.

public void write(byte[] buf, int offset, int len) throws I0Exception

3anucbiBaeT B MOTOK YacTb MaccuBa 6alnToB, KOTOpas HauMHaeTcs ¢ buf [offset] n HacunTbiBaeT
[0 count 6anToOB, ecnn paHee He ByaeT BCTPEeYeH KOHEL, MaccuBa.

public void flush() throws I0Exception
OuunwaeT NOTOK, TO €CTb Hanpas/iseT B Hero Bce 6anTbl, Haxoaswmecs B 6ydepe.
public void close() throws IOException

3aKpbIBaeT NOToK. MeToA AO0/MKEH BbI3bIBATbCS A1 OCBOOOXAEHMS NOBbIX peCypCoB,
CBSI3@HHbIX C MOTOKOM.

Ecnv sIBHO He yKa3biBaeTcsl MPOTUBHOE, TO NMpU 06Hapy>XeHWM OLWMOKN B BbIXOAHOM MOTOKE BCe
3TU MeToAbl BO36YXAatT uckitodeHve I0Exception.

Huxe npuBOAMTCS NMPUNOXEHUE, KOMMPYOLLEe CBOW BXOAHOM MOTOK B BbIXOAHOM M MOMYTHO
3aMeHsiloLee HeKOTopble CMMBOJIbI. MpunoxeHue Translate nosyyaeT ABa napaMeTpa: CTPOKY
from un cTpoky to. Ecnn BO BXOAHOM MOTOKE BCTPEYaeTCss CUMBOJ, BXOASALWMIA B CTPOKY from, OH
3aMeHsIeTCs CMMBOJIOM CTPOKU t0, HAXOASLUMMCS] B TOW Xe MO3ULUN:

import java.io.*;

class Translate {
public static void main(String[] args) {
InputStreamin = Systemin;
Qut put St ream out = System out;

if (args.length != 2)
error ("nust provide fronmto argunments");

String from= args[0], to = args[1];
int ch, i;

if (fromlength() !'=to.length())
error ("fromand to nust be sanme length");

try {
while ((ch = in.read()) !'=1) {
if ((i = fromindexOh(ch)) = -1)
out.wite(to.charAt(i));
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el se
out.wite(ch);

}
} catch (1 CException e) {

error ("1/0O Exception: " + e);
}
}
public static void error(String err) {
Systemerr.print("Translate: " + err);
Systemexit(1l); // nenyseroe 3HaueHMe O3HaAUAET
/| HebraromnosyuHoe 3aBepleHUE
}

}

YnpaxHeHue 11.1

MNMepenuwmnTe NpMBEAEHHYIO Bbile nporpamMmy Translate B Buae metoga, KOTOPbIN NepecbiiaeT
cuMBOIbI U3 InputStream B OutputStream, a MeToA TpaHcnaummn (NMpaBuio 3aMeHbl CUMBOJIOB)
M NOTOKW ABNAKOTCA NapameTpamn. Anga kaxaoro tvna InputStream u OutputStream, o
KOTOPbIX FOBOPWIOCL B 3TOW MMaBe, HanuwuTe HOBbIM MeToA4 main, B KOTOPOM 6bl yunTbiBanachb
BO3MOXHOCTb TPaHCNALMN CUMBOJIOB NMpU BBOAE WU BbiBOAE. ECnM NOTOKM BBOAA W BbIBOAA
OKa3blBAKOTCSH CUMMETPUYHbBIMU, TO AN HUX MOXET NPUMEHSATbCA o6Wwmin MeTo main.

11.4. CtraHAQpPTHbIE TUNbl MOTOKOB

Kak BuaHO 13 puc. 11.1, B NaKeTe java.io onpeaensitoTCs HECKOSIbKO TUMOB NOTOKOB. O6bIYHO
OHW COCTaBNAOT Mapbl BBOAA/BbIBOAA:

KoHBeliepHble NOoTOKKM Piped cnpoekTupoBaHbl 419 MapHOro UCMNob30BaHUS, NMpu
KoTOpoM 6aliThl, 3annceiBaeMble B PipedOutputStream, MOryT UnTaTbCs U3
PipedInputStream.

BaliToBble NOTOKM ByteArray OCyLLeCcTBASOT BBOA/BbIBOA B Maccme 6anToB.

OunbTpytowme notoku Filtered npeacraBnsaoT cobor abcTpakTHble KnacCbl 6aiTOBbIX
MOTOKOB, B KOTOPbIX C YATAEMbIMN 6anTaMmn BbINONHAIOTCS HEKOTOPbIE onepauumn-
punbTpbl. O6BbeKT FilterlnputStream nony4yaeT BBOA OT Apyroro obbekTa InputStream,
HekoTopbIM ob6pa3om obpabaTtbiBaeT (bunbTpyeT) 6anThl U BO3BpaLLAET pe3ybTar.
OunbTpyroWmMe NOTOKM MOTyT 06beANHATLCS B NOC/IeA0BATEIbHOCTU, NMPU 3TOM
HECKONbKO OUNbTPOB NPEBPALLAIOTCA B OAMH CKBO3HOM (PUIbTP. AHANOrMYHbIM
o6pa3om ocyuecTBnseTca U puibTpauus BbiBoga — AN 3TOr0 NMPUMEHSAIOTCS
pasnunyHble Knaccel Filter OutputStream.

Bydepun3oBaHHblie NoTokM Buffered pacwumpsoT NoOHATUE PUABTPYIOLLMX MOTOKOB,
nobasnsas 6ydepumsaumio, 4Tobbl NpU KaXxa0M Bbi30Be read 1 write He NpUXoAnI0Ch
obpawartbcs Kk hansioBor cucreme.

MoTokn AaHHbIX Data pa3sgenstoTcs Ha ABe Kateropun. MHTepdericel Data Input m
DataOutput onpeaensatoT MeToAbl A1 UTEHUA U 3aNUCU AAHHbIX BCTPOEHHbIX TUMOB,
MpUYEM BbIBOA, OAHOMO U3 HMX BOCMPUHMMAETCH B KayeCTBe BBOAA APYroro. 3Tn
nHTepdelicol peanusytTcsa knaccamm DatalnputStream n Data OutputStream.

darinoBble NOTOKM File pacwmpsoT NOHATUE PUABTPYIOLLMX NOTOKOB — 6aNTOBbIN
MOTOK B HUX CBSA3bIBAETCS C OnpeAefieHHbIM GainioM. B HUX BCTpPOEHbl HEKOTOPble
MeToAbl, OTHOCALWMeCs K paboTe ¢ dpannamu.
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B nakeT Takxe BXOAUT paA NMOTOKOB BBOAA (BbIBOAA), AJ11 KOTOPbLIX OTCYTCTBYIOT MapHble UM
MOTOKM BbiBOAA (BBOAA):

MoTok SequencelnputStream npeo6pasyeT Nocnen0BaTeIbHOCTb 06bEKTOB
InputStream B 0aMH 06LWWMIA InputStream, 6narogaps YeMy HECKOSIbKO 06beANHEHHbIX
BXOZHbIX MOTOKOB MOIYT pacCMaTpMBaTbCA B BUAE €AMHOMO BXOAHOMO MOTOKaA.

StringBufferInputStream ncnonb3yeT 06bekT StringBuffer B kauecTBe BXOAHOIO
rnoToka.

LineNumberlnputStream pacwwupsert FilterInputStream n cneguT 3a HyMepaumen CTpokK
BXOJHOM0 NnoToKa.

PushbacklnputStream pacwwupseT FilterlnputStream, no6aBnisis BO3MOXHOCTb OTKaTa
Ha oAMH 6aliT, YTO OKA3bIBAETCSH MOJSIE3HbLIM MPU CKAHMPOBAHUM U CUHTAKCUYECKOM
aHanuse BXOAHOro rnoToka.

PrintStream pacwwmpseT OutputStream un BKKOYaeT MeToAbl print n printin ans
dopMaTUpoBaHmMsa AaHHbIX Ha BbiBoAe. K 3TOMYy TMNy OTHOCSTCS MOTOKK System.out n
Sy stem.err.

KpOMe YKa3aHHbIX Bbille TUMOB, MMEKTCA elle HECKOJIbKO MOJ1E3HbIX K/1aCCoB BBOAA/BbIBOAA:

Knacc File (He nyTaTb C NnOTOKOBbIM Knaccom File!) npegHasHaveH ansa paboTbl C
MMEeHaMn 1 NyTaMu alinios B flokanbHON dannoson cucteme. OH BKIOYaeT
pasgenuTtenun Ans KOMMOHEHTOB MyTu, JIOKaNbHbIA pa3sgenuTtenb- cy@dukc u psag
nose3HbiX MeToaoB A1 paboTbl C MMeHaMu annos.

RandomAccessFile no3sonseT pabotatb ¢ daliamMmm Ha ypoBHE NMOTOKOB C
NpOV3BO/IbHbLIM A0CTYNoM. OH peanu3yeT nHtepdeincel Datalnput n Data Output, a
Takke 60MbLMHCTBO METOAOB BBOAA/BbIBOAA KNaccoB Input Stream u OutputStream.

Knacc StreamTokenizer pa3busaeT InputStream Ha OTAeNbHble nekceMbl. OH
npeacTaBnseT BXOAHOW MOTOK B BUAE MOHATHbLIX “C/IOB”, YTO YacTo 6biBaeT Heob6xoanumo
MpyY CMHTaKCUYECKOM aHanu3e BBeAEHHbIX MOb30BaTe/IEM BblPaXXeHUN.

Bce 3T knacceol MOTryT pacCWnpATbCA U MOpoXAaTb HOBblE Ppa3HOBUAHOCTU MOTOKOBbIX K/1aCCoOB,
npegHa3Ha4vyeHHble OAJ19 KOHKPETHbIX I'IpVIJ'IO)KGHVIVI.

11.5. ®unbTpyrowime noTokm

OunbTpyrOWME NOTOKN A06aBNSAOT HECKOJIbKO HOBbIX KOHCTPYKTOPOB K 6a30BbIiM
KOHCTpYKTOpaM knaccoB InputStream n OutputStream. M nepenaeTcsi NOTOK
COOTBETCTBYOLLErO TUMa (BXOAHOW UM BbIXOAHOW), C KOTOPbIM HEO6XOAMMO COeANHUTD
06BbeKkT. OUIbTPYHOLLME MOTOKM MO3BONSIOT 06beANHATL MOTOKN B “LEMNOYKU” N TEM CaMbIM
CO34aBaTb COCTaBHOM MOTOK C 601bLUMMK BO3MOXHOCTAMU. [prBeaeHHas nporpaMmma nedataeTt
HOMep CTpoku hawnna, B KOTopon 6yaeT obHapy>XeHO NepBoe BXOXAEHWE 334aHHOro CMMBONa:

import java.io.*;

cl ass FindChar {
public static void nain (String[] args)
t hrows Exception
{

if (args.length != 2)

t hrow new Exception("need char and file");
int match = args[0].charAt(0);
Fil el nput Stream
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fileln = new Fil el nputStrean(filein);

int ch;
while ((ch == in.read()) '=-1) {
if (ch == match) {
Systemout.println("'" + (char)ch +
"' at line " + in.getLineNunmber());
Systemexit(0);
}
}

Systemout.println(ch +
Systemexit(1);

not found");

}

Mporpamma co3agaeTt NoTok Kacca FilelnputStream ¢ nmeHe fileln ana yreHna U3 ykasaHHOro
danna n 3atem BCTaBMSET nepes HUM 06bekT kiacca LineNumberlnputStream ¢ nmeHeM in.
O6bekTbl LineNumberlnputStream nonyyatoT BBOA OT BXOAHbIX MOTOKOB, 3@ KOTOPbIMU OHU
3aKpeneHbl, U CneaaT 3a Hymepaumen cTpok. MNpu uteHnn 6anToB U3 in Ha camMoM gene
nponcxoauT YTeHne u3 notoka fileln, koTopbi nonyyaeT 371 6anTel U3 BXogHOro darina. Ecam
3anycTuTb nporpammy ¢ dansiom ee cO6CTBEHHOrO NCXOAHOrO TeKCTa 1 bykBon ‘I’ B KayecTBe
apryMeHToB, TO pe3ynbTtaT paboTbl 6yaeT BbIra4eTb cieayowmm o6pa3om:

‘I” at line 10

Bbl MOXeTe “cuenuTb” NPpOM3BOSIbHOE KOIMYeCcTBO 06beKkToB Filterlnput Stream. B kauectse
MCXOAHOro MCTOYHMKA 6aiTOB AOMyCKaeTCs NPOU3BOJIbHbIN 06beKT InputStream, He
ob6a3aTenbHO oTHOCALWMICA K Knaccy Filterlnput Stream. BO3MOXHOCTb CLENIEHUS ABASETCA
OAHVM M3 OCHOBHbIX JOCTOMHCTB (DUNbTPYIOLMX MOTOKOB, MPUYEM CaMblii MEPBbIN NOTOK B
LlernoyKe He AO/MKEH OTHOCUTBLCA K Knaccy FilterlnputStream.

Ob6bekTbl FilterOutputStream MOryT CLUenNATbCSA aHaA0rMyHbiM obpasom. MNpu 3Tom 6anThl,
3anMcaHHble B OAMH BbIXOAHOW MOTOK, 6yAyT nogsepratbCs GpuAbTPaLMM M 3aNnCbiBaTbCS B
OPpYror BbIXOAHOM MOTOK. Bce MOTOKM, OT NepBOro A0 NpeanocneiHero, A0/MKHbl OTHOCUTLCS K
knaccy FilterOutputStream, HO NocneAHUI NOTOK MOXET NpeAcTaBAsaTb cobor nwbyo 3
pasHoBmaHocTen Output Stream.

MpumMmeHeHne GUNbTPYOLWMX NOTOKOB MO3BONSET YCOBEPLUEHCTBOBATL NOBEAEHNE CTaHAAPTHbIX
noTokoB. Hanpumep, 4Tobbl Bcerga 3HaTb HOMEpP TeKyllen CTPOKM B System.in, MOXHO
BCTaBWTb B HA4aso NporpaMMmbl Cleayownii pparMmeHT:

Li neNunber | nput St r eam
| num = new Li nenunber | nput Strean( System in);
Systemin = | num

Bo BCceM oCTanbHOM TeKCTe MporpaMMbl MPOM3BOAATCSA 06bIYHbIE onepaunn ¢ System.in, ogHaKko
TeNnepb NoABNAETCA BO3MOXHOCTb CNeAnTb 3a HYMepaLLMGVI CTPOK. ,U,ﬂﬂ 3TOro UCNosb3yeTca
cneayrowmnii Bbi30B:

Inum.getLineNumber();

MoTok LineNumberlnputStream, 3akpensieHHbI 32 ApyrMM NOTOKOM Input Stream, cneayet
KOHTPaKTy nocfneaHero, ecnu InputStream — eAMHCTBEHHbIW TUM, K KOTOPOMY Mor 6bl
OTHOCUTbCS AaHHbIA MOTOK. System.in MOXeT 6bITb OTHECEH TOMbKO K TUMY InputStream, Tak
4YTO BECb KOA MpOrpamMMbl, B KOTOPOM OH MCMOMb3YETCS, BpPaBe pacCUnTbiBaTb TONIbKO Ha
BbIMO/IHEHNE KOHTpaKTa 3Toro Tmna. LineNu m berlnputStream nogaepxusaeTt 6onee WMpPOKUi
cnekTp MYyHKUMI, TaK YTO 3aMeHa MCXOAHOr0 06beKTa Ha TOT Xe CaMblil 06BbEKT C
nob6aBrneHHbIMK PYHKLUUAMU HYMepaLumm CTPOK OKa3blBAaeTCs BNOSHE AOMYCTUMOMN.

YnpaxHeHue 11.2
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PacwwupbTe FilterInputStream ansa co3gaHmsa Kiacca, KOTOPbIA OCYLLECTB/ISET MOCTPOYHOE
YTeHMe 1 BO3BpaT AaHHbIX, C UCMOSIb30BaHUEM MeToaa, bnokupytowero paboTty nporpamMmmbl 40
MosIBJIEHUS MOJIHOM CTPOKM BBOAA.

YnpaxHeHue 11.3

PacwwupbTe FilterOutputStream Ans cosgaHus Kaacca, KOTopbii npeobpasyeT Kaxaoe C/10BO
BXOAHOrO MOTOKa B 3arsaBHbln perncTp (title case). /CM. pasgen 13.5 - lNMpumey. nepes/

YnpaxHeHue 11.4

Co3zpanTe napy GuabTPyHOLWLMX MOTOKOBbIX K/1accoB Ans paboTbl CO CXKaTbIMU B MPOU3BOSTIbHOM
dopmaTe AaHHbIMK; NpU 3TOM NOTOK CompressinputStream Ao/mMKEH yMeTb paclundpoBbiBaTh
[aHHble, co34aHHble NOTOKOM Compress OutputStream.

11.6. Knacc PrintStream

Knacc PrintStream ncnonb3yeTcs Kaxabl pa3, Korga B Ballel nporpaMMe BCTPeYvaeTcs Bbi30B
MeToAa print unu printin. PrintStream gasnsaeTca pacwmpeHmneM FilterOutputStream, Tak yTo
nepegasaemble 6ainTbl MOryT NoaBepraTbcs mnbTpaumm. Knacc cogep>Xxmt MeToabl print un
println Ans cneayoWwmux TUNOB:

char i nt fl oat oj ect bool ean
char[] l ong doubl e String

Kpome Toro, npocTor BbI30B println 63 napamMeTpoB OCYyLLECTBISET NEPEXOA Ha APYrY CTPOKY
6e3 BbiBOAA MHMOPMaUUN.

PrintStream coaepXuT ABa KOHCTpyKTOopa. OAMH U3 HUX — KOHCTPYKTOp FilterOutputStream,
rnoslyyatoLnii B Ka4ecTBe napaMmeTpa 06beKT-NOTOK. Y APYroro KOHCTPYKTOpa MMEETCss BTOPOK
rnapaMeTp JIOrMYecKoro Turna, KOTopbI ynpaBnseT aBToMmaTmyeckon ounctkon (autoflushing)
noTtoka. Ecnv 3HavyeHne 3Toro aprymMeHTa paBHO true, TO 3anucb B NOTOK CMMBOJIa Nepexoia Ha
HOBYIO CTPOKY ‘\n’ MpnBOAMT K BbI30BY MeToaa flush. B npotnBHOM cnyuyae Takou

CMMBOJ1 HUYEM He OT/IMYaeTCs OT BCeX OCTanbHbIX, U flush He Bbi3biBaeTcA. MNMocne
KOHCTPYMPOBaHNA MOTOKA €ro nosBeAeHne B OTHOLIEHWN aBTOMATUYECKOM OUYNUCTKN YXKe He
MOXET 6bITb N3MEHEHO.

Mpu BKAOYEHMN aBTOMaTUYECKON OUYMCTKM BbI30B Kakoro-nmbo n3 metonos write,
3anucbiBaroWwero maccue 6arnTos, NnpuBoanT K obpalleHunto K flush. CumBonbl ‘\n’, KOTOpble
BCTPEYalTCs BHYTPM MaCCMBOB, He Bbi3biBatoT flush, He3aBMcMMo OT cocTosHUA dnara
ABTOMaTMUYECKON OYUCTKMW.

MeToab! print(String) u print(char[]) SB1A0TCA CUHXPOHU3NPOBAHHLIMKU. Bce ocTanbHble
MeToAbl print n println peann3yTCsa € MOMOLWBIO 3TUX ABYX METOAO0B, TaK YTO NeyvaTb B 06beKkT
PrintStream siBnseTcsa 6e3omnacHoi nNpun MHOronoTo4YHou pabore.

11.7. bydepmnsoBaHHbIE NMOTOKM

Ob6bekTbl knaccos BufferedInputStream n BufferedOutputStream o6nagaoT CBONCTBOM

b6y depusaunm, 6narogaps yemy yaaetca nsbexaTb Bbi30Ba onepaumini YTeHnsa/3anmcu npm
KaXAOM HOBOM ObpalleHnn K MNOTOKY. ITU KIacChbl YaCTO UCMOMb3YHOTCA B COYETAHUMU C
annosbiMM NoTokaMmn — paboTa ¢ palizioM Ha ANCKE MPONCXOANT CPABHUTENTBHO MEAJIEHHO, U
by depunsaumns No3BOMSET COKPATUTb KOTMYECTBO 06palleHnin K PU3NYECKOMY HOCUTENIO.

Mpu co3gaHnm 6ydepn3oBaHHOro NOTOKa MOXHO SBHO 3a4aTb pa3mep bydepa nnm NonoxXmnTbCS
Ha 3Ha4yeHune, NPUHATOE NO yMONYaHuio. bydepnsoBaHHbIN NOTOK UCNOMb3YET MAacCcuMB TUNa
byte Ana npoMexyTo4HOro XxpaHeHus 6aiToB, MPOXOAALUMX Yepe3 MOTOK.
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Ecnn meToa read Bbi3biBaeTCa A5 MycToro notoka BufferedlnputStream, OH BbINONHSAET
cnepywwme aencTems: obpalaeTcs K metoay read NOTOKa-MCTOYHMKA, 3anosHseT 6ydep
MaKCMMasibHO BO3MOXHbIM KOMYecTBOM 6anTOB 1 BO3BpaLLaEeT 3arnpoLlleHHble AaHHble U3
bydepa.

AHanornyHo Beget cebsa n BufferedOutputStream. Korga ouepeHon BbI30B write MpUBOANT K
3anoniHeHunto 6ydepa, Bbi3biBAaeTCA MeToA write NOTOKa-NpUeMHUKa, HamnpasBasoLwmit
coaepxumoe 6ydepa B MNOTOK.

Bydepur3oBaHHbIl BbIXOAHOM MOTOK, MCMONb3yeMbl AN 3aNUCU AaHHbIX B (paii, co3aaeTcs
cnegywowmum obpasom:

Qut put Stream bufferedFil e(String path)
throws | OExcepti oon
{

Qut put Stream out = new Fi | eQut put Stream(path);
return new Buf f eredQut put St rean{out) ;

}

CHauana ans ykasaHHoro nyTtn cosgaeTtcs FileOutputStream, 3aTeM nopoxaaeTcs
BufferedOutputStream v Bo3BpaLLlaeTcs NonyyYeHHbln 6y depr3oBaHHbIi 06beKT-NOTOK.
MonobHas cxema nossonseT 6ydepn3oBaTb BbIBOA, NpeAHa3HAYEHHbIM AN 3aHeceHus B (ain.

YT106bI NONBL30BaThCA MeTogaMun obbekTa FileOutputStream, He06X0AMMO COXPaHUTb CCbIIKY Ha
Hero, NOCKO/bKYy AN UAbTPYIOLWMUX MOTOKOB HE CyLecTBYEeT cnocoba nonyuntb o6bekT,
cneayowmii 3a JaHHbIM 06BEKTOM-MOTOKOM B Lienoyke. Mepea Tem Kak pabotaTtb Co
crefyowmuMm NoToKOM, HeobxoanuMo ouncTuTb Bydep, nHave aaHHble B 6ydepe He AOCTUTHYT
cneayoLero noToka.

11.8. BanToBbIe@ NMOTOKMU

BaiToBble MaccuBbl, UCMOMb3yeMble B KAUECTBE MCTOUYHMKOB BXOAHbIX MW NMPUEMHUKOB
BbIXOAHbIX MOTOKOB, MOFYT MPUMEHSATLCS A1 MOCTPOEHUE CTPOK C AAHHBbIMU A5 MeYaTu,
[EeKOANPOBAHWS AaHHbIX U T. 4. DTU BO3MOXHOCTU MPeLOCTaBASOTCS NOTokaMu ByteArray.
MeTozbl NOTOKOB ByteArray SIBASIOTCS CUHXPOHU3UPOBAHHbLIMU, @ Cllef0BaTeNIbHO —
6e30MacHbIMK B YCIIOBUSIX MHOFOMOTOYHOM Cpeapbl.

Knacc ByteArrayInput Ucnosb3yeT B KadecTBe MCTOYHMKA AaHHbIX MaccuB Tuna byte. OH
COAEPXWUT ABa KOHCTPyKTOpa:

public ByteArraylnputStream(byte[] buf)

Co3paeTt 06bekT ByteArrayInputStream no 3agaHHoMy 6anToBoMy MaccuBy. MaccuB
MCMNOJIb3yEeTCs HENOCPeACTBEHHO, a He KonupyeTca. [locTmkeHne KoHua Maccusa buf o3HavaeTt
3aBeplleHne BBOAa AAHHbIX U3 NOTOKa.

public ByteArrayInputStream(byte[] buf, int offset, int length)

CozpaeTt 06bekT ByteArraylnputStream no 3agaHHoMy 6anToBOMY MaccuBy, O4HaKO
MCNOoJIb3yeTcs NMnb YacTb MaccuBa buf ot buf[offset] no buf [offset+length-1] nnam Ao KoHua

MaccuBa (B 3aBUCMMOCTU OT TOrO, Kakasi BeIMYMHA OKAXETCH MEHbLLUE).

Knacc ByteArrayOutput oCyLleCcTBASET BbIBOA B AMHAaMUYECKN YBETNUYNBAEMbIN 6aNTOBbIN
MaccuB. OH CcOAEpXUT crieayome KOHCTPYKTOPbl U METOAbI:

public ByteArrayOutputStream()
Co3paeT 06beKT ByteArrayOutputStream, pa3mep KOTOPOro BbI6MpaeTcs nNo yMOMYaHMIO.

public ByteArrayOutputStream(int size)
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CospaeTt 06bekT ByteArrayOutputStream € 3agaHHbIM UCXOAHbBIM Pa3MEpPOM.
public synchronized byte[] toByteArray ()

MeToZ BO3BpaLLaeT KOMUIO AaHHbIX. DTO NMO3BOMSET NPOrpaMMUCTy paboTaTb C MAacCMBOM, He
N3MEHSIS1 BbIXOAHbIX AaHHbIX.

public int size()
Bo3BpallaeT Tekywmii pasmep bydepa.
public String toString(int hiByte)

Co3paeT HOBbI 06BbEKT String Ha OCHOBe coaepXuMoro 6anToBoro maccuea. Ctapwuve 8 6uT
KaXaoro 16-pa3psaaHoro CMMBO/a B CTPOKE YCTaHaBAMBAKOTCSA paBHbIMM 8 MnaglwunM 6utam
hiByte. Takxe nmeeTtcsa nepeonpeneneHHas 6esapryMmeHTHas dopma toString, SKBUMBaneHTHas
toString(0).

11.9. Knacc StringBufferlnputStream

StringBufferInputStream unTaeT gaHHble U3 CTPOKK String, a He 13 6anToBoro maccmea. Knacc
COAEPXUT €ANHCTBEHHbI KOHCTPYKTOP, MapaMeTpoM KOTOPOro SBASETCSH CTPOKa — UCTOYHUK
BBOAa. PaboTa c cMMBOMaMm CTPOKM OCYLLECTBASAETCS TaK, Kak ecnu 6bl 3To 6bin 6anTol.
Hanpumep, npuBeaeHHas HuWxe nporpaMMma YMTaeT CUMBOJbl U3 KOMaHAHON CTPOKU UK U3
System.in:

cl ass Factor {
public static void main(String[] args) {
if (args.kength == 0)
fact or Nunbers(Systemin);

} else {
[ nput Streamin;
for (int i =0; i << args.lengthl i++) {
in = new StringBufferlnputStream(args[i]);
fact or Nunber s(in);
}
}
}
/1

}

Ecnn komaHza Bbi3biBaeTcs 6e3 napameTpos, To factorNumbers 6epeT uncna U3 ctaHAapTHOro
BXOAHOr0 NoTokKa. Ecnv xxe B KOMaHAHON CTPOKE MPUCYTCTBYIOT NapaMeTpbl, TO A1 KaX40ro u3
HMX co3gaeTcs o6bekT StringBufferlnput Stream u Bbi3biBaeTcs meto factorNumbers.
BxoaHble faHHble 3TOr0 METoAa pacCMaTpUBAalOTCS Kak eAnHas nocnegosaTtefibHOCTb 6anTos,
HEe3aBUCMMO OT TOro, B35ATbl I OHU U3 KOMaHAHOW CTPOKU MU U3 CTaHAApPTHOrO BXOAHOro
rnoToKa .

Ob6paTnTte BHUMaHWE Ha TO, YTO B KOHCTPYKTOp StringBufferlnputStream nepegaetcsa o6bekT
Knacca String, a He StringBuffer.

MapHoro notoka ans StringBufferOutputStream He cywecTteyeT. [Tpn HeobxoanMoCTn ero
MOXHO UMUTMPOBATL, NPUMEHAA MeTOo/ toString K NoToky Byt eArrayOutputStream.

11.10. ®annoBblie NOTOKU M FileDescriptor

BBOA 1 BbIBOA B MPUSIOXKEHMSX YacTO CBSA3AH C YTeHneM/3anncbio darnos. dOaliiosbii
BBOA/BbIBOA B Java npeactasfneH AByMs notokamm — Filelnput Stream u FileOutputStream.
O61BbeKTbl KaXA0ro U3 3TMX TUMOB CO34aKTCA OAHUM U3 TPeEX KOHCTPYKTOPOB:
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KoHCTpyKTOp € napameTpoM Tuna String, coaepxawmm nmsa danna.
KoHcTpykTOop ¢ napameTpoM File (cM. pasgen “Knacc File™).
KoHCTpyKTOp € napaMeTpoM knacca FileDescriptor.

darinoBbi geckpunTop FileDescriptor npeacTaBnseT co60i CUCTEMHO-3aBUCKMbIN 06bEKT,
CNyXalmn Ans onnucaHms oTkpbitoro damnna. OH MOXeET 6biTb NOSTyYeH BbI30BOM MeToda getFD
ans nboro obbekTa kacca File unn Random AccessFile. O6bekTbl FileDescriptor mo3Bons0T
cosfgaBaTb HOBble NOTOKM File nnn RandomAccessFile gna tex xe ¢dalnnos, 4To 1 gpyrue
MOTOKM, HO Npu 3TOM He TpebyeTcs 3HaHue nmeHn dannoe. Heobxoanmo cobnogaTb
OCTOPOXHOCTb M CneanTb 3a TeM, YTO6bl passiMyHble NOTOKM HE MbITaIMCb OAHOBPEMEHHO
coBeplaTtb C alioM pasniMyHble onepaunun. Hanpmmep, HEBO3MOXHO NMpeacKasaTb, YTO
C/yyunTCs, KOraa ABa NOTOKa MOMnbITaloTCA OAHOBPEMEHHO 3anucaTb MHOOPMaUnIo B OANH U TOT
e dann ¢ NCnonb3oBaHWEM ABYX pa3Hbix 06bekToB File Descriptor.

MeTog flush knacca FileOutputStream rapaHTuMpyeT nwb cbpoc coaepxunmoro bydepa B dann.
OH He rapaHTMpyeT, 4YTO AaHHble 6yaAyT 3anmcaHbl Ha AUMCK — dalfioBas cuctemMa MOXeT
OCYLLECTBNATb CBOK COBCTBEHHYO HBydepu3aumio.

11.11. KoHBenepHblie NOTOKM

KoHBelepHble (piped) MOTOKM UCNONb3YKOTCA NapamMu, npeaHa3HavyeHHbIMU A5 BBOAA/BbIBOAA;
6aliTbl, 3anncaHHble BO BXOAHOM NMOTOK Napbl, CYNTLIBAIOTCS Ha BbixoAde. KoHBeepHble MOTOKM
6e30nacHbl B MHOFOMOTOYHOM Cpefe; Ha caMoM Aene, OAMH U3 BNOSIHE HadeXHbIX cnocobos
paboTbl C KOHBENEPHbIMW MOTOKaAMM 3aKK0YaeTCsa B UCMOb30BaHUM ABYX NPOrpaMMHbIX
NOTOKOB — OAHOrO AJ1S YTeHWUS, a Apyroro Ans 3anucu. B cnyyae 3anonHeHns KoHBeepa
npovcxoamT 6710KMpoOBKa MPOrpaMMHOro NOTOKa, OCYLLECTBASIOWEro 3anucb. Ecnm xe yteHve u
3anmcb NpoM3BOAATCS B OAHOM NMPOrpamMMHOM MOTOKe, TO OH 6/10KMpyeTCca HaBceraa.

B npuBeaeHHOM HMXXe MpuMepe CO34aeTCs HOBbIV MPOrpaMMHbIA MOTOK, MOJyYaloLwmii BXOAHbIE
AaHHble OT HEKOTOPOro obbekTa-reHepaTopa, a ero BbIBOA Hanpas/isSeTcsa B 06beKT
OutputStream:

cl ass Pipe {
public static void main(String[] args) {
try {
Pi pedQut put Stream out = new Pi peQut put Strean();
Pi pedl nput Stream in = new Pi pedl nput Strean{out);

/| TenepaTop ImaHHHIX BLHBOIUT OaHHHE

/! B npemocTaBIeHHBD €My BHXOIHOM MNOTOK

Dat aGener at or data = new Dat aGenerat or (out);
data.setPriority(Thread. M N PRI ORI TY);
data.start();

int ch;
while ((ch =in.read()) !=-1)
System out . print((char)ch);
Systemout. println();
} catch (1 Oexception e) {
Systemout. println("Exception: " + e);
}

}

Mbl co3naeM KOHBeWepHble MOTOKM, 3agaBas PipedInputStream B kKayecTBe napameTpa
KOHCTpYKTOpa PipedOutputStream. MNopsaaoK 3HaYEHUSA HE UMEET: C TEM XKE YCMEXOM MOXHO
6b110 NnepefaBaTb BbIXOAHON MOTOK KOHCTPYKTOPY BXOAHOrO. BaxxHo, 4To6bl MapHble MOTOKM
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BBOAA/BbIBOAA OblNN COeANHEHbI APYr C ApyroM. [lanee KOHCTpyupyeTca ob6bekT DataGenerator
M BbIXOAHbIM MOTOKOM CreHepMpoBaHHbIX AaHHbIX Ha3HavyaeTcs PipedOutputStream. 3aTeMm B
LMK/1e MPOUCXOANT YTEHME AaHHbIX OT reHepaTopa 1 3anucb UX B CUCTEMHbIN BbIXOAHOM MOTOK.
B koHuUe Heobxoanmo ybeanTbCcs, YTO NOC/IeAHAS BbIBOAMMAas CTpoKa 6yaeT AO/MKHbIM 06pa3om
3aBeplueHa.

11.12. Knacc Seg uencelnputStream

Knacc SequencelnputStream co3naeTt eanHbli BXOAHOW MOTOK, YMTast AaHHbIE U3 O4HOMO U/n
HECKOMIbKMX BXOAHbIX MOTOKOB: CHa4yasia nepsblii NOTOK YNTaeTCa A0 CaMOoro KoHua, 3aTteM —
Crefyownii 3a HUM, U Tak ganee, A0 NOCNeAHEero NoToka. 3TOT K/1acC COAEPXUT ABa
KOHCTPYKTOpa: OAMH — A5 NPOCTENLUEro cayyas ABYX BXOAHbIX MOTOKOB, KOTOpPbIE
nepefalTcs B KayecTBe NapamMeTpoB KOHCTPYKTOpA; APYroN KOHCTPYKTOP npegHasHayveH ans
NMPOM3BOJIbHOIO KOIMYeCTBa BXOAHbIX MOTOKOB, B HEM UCMO/b3yeTcsa abcTpakTHoe
npeactaeneHne Enumeration, onucaHHoe B rnase 12. Peanusaumsa nHTepderica Enumeration
No3BONSET NONYYNTb YNOPSAOYEHHbIV CnMcoK 06bekToB Nboro Tuna. [Ana notoka Sequence
InputStream nepeuncneHve MOXeT cogepXaTb TO/IbKO 06bekTbl TMNa Input Stream. Ecnun B
HEM OKaXeTcs 4YTo-N1bo elle, TO NMpu NOMbITKE NONyYeHUs 0bbeKkTa 13 crnmcka Bo3byxaaeTcs
ncknyeHne SequencelnputStream.

Hanpumep, npunoxeHune Factor Bbi3biBaeT MeTog factor Numbers ana Kaxaoro aprymeHTa,
BXOASLLEro B KOMaHAHY CTPOKy. Bce uncna obpabaTbiBaroTca OTAENbHO, Tak YTO NogobHoe
pa3obLlieHre napaMeTpoB He nMeeT 0coboro 3HavyeHus. TeM He MeHee, ecnn 6bl Balle
NpuaoXeHMe CYMMMPOBAIo YMcia U3 BXOAHOMO noToka, To 6bii1o 661 Heobxoanmo cobpaTb BCe
3Ha4yeHns BOeAMHO. B npvBeaeHHOM HmKe NpuioxeHun SequencelnputStream ncnonb3yeTcs
ANsa co3haHns eanHoro notoka us obwekTos StringBufferlnputStream ansa Kaxaoro m3
napamMeTpoB:

import java.io.*;
import java.util.Vector;

cl ass Sum {
public static void main(String[] args) {
InputStreamin; // norox, M3 KOTOPOTO YUMTAKNTCHA UYMCIA
if (args.length == 0) {
in = Systemin;
} else {
I nput St ream stringln;
Vector inputs = new Vector(args.!|ength);
for (int i =0; i << args.length; i++) {
String arg = args[i] + " ";
stringln = new StringBufferlnputStrean(arg);
i nput s. addEl enent (stringln);

n = new Sequencel nput Strean(i nputs. el ements());

}

try {
doubl e total = sunftrean(in);

Systemout. println("The sumis " + total);
} catch (1 OException e) {

Systemout. println(e);

Systemexit(-1); //
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Ecnv napameTpbl OTCYTCTBYIOT, TO AN BBOAA AAHHbIX UCMOb3yeTcsa System.in. B npoTMBHOM
cnyyae cosgaeTtcs obbekT Vector, pa3mMep KOTOPOro rno3BOISET XPaHUTb CTONIbKO 06bEKTOB
StringBufferInputStream, CKONbKO apryMeHTOB B KOMaHAHOW CTpPOKe. 3aTeM Mbl CO34aeM MOTOK
AN KaXA0ro U3 aprymeHToB 1 Ao6aBnisieM B KOHLUbI CTPOK npobenbl, 4yTobbl pasaenmtb 1X.
3aTeM MOTOKM 3aHOCATCS B BEKTOP streams. lNocne 3aBepLlUeHnsa UuKIa Mbl Bbl3biIBAeM METO/,
elements BekTopa, 4To6bI NONYUNTL 06BLEKT ENumeration ¢ aneMmeHTamMm. Enumeration
MCMOJIb3yeTCsa B KOHCTPYKTOpe SequencelnputStream, KOTOPbIA CLUENASEeT BCe NOTOKMU
napamMeTpoB B e4MHbIN NOTOK InputStream. 3aTtem BCe yMcna B 3TOM MOTOKE CyMMUPYHOTCA
MeToA0M sumStream u BbIBOAUTCA pe3ynbTaT. Peannsauma sumStream npuseAeHa B npuMmepe
13 pasgena “Knacc StreamTokenizer”. /KoHeuHO, npobneMy MOXHO 6bl10 peWwnTb N NHaYe -
MoJlyuYnTb €AUHYI0 CTPOKY, B KOTOPYIK BXOAAT BCE NapaMeTpbl, U co34aTb OAUH MOTOK
StringBufferInputStream./

Kpome Toro, MOXHO 6b1710 cO34aTb M HOBYIO peanusaumio Enumeration, kotopas 6bl
obpawanack 3a KaxxablM apryMeHToM K noToky StringlnputStream. MNogpobHOCTM NpuBeAeHbl B
pa3aene “NHTepdenc Enumeration”.

11.13. Knacc LineNumberlnputStream

Ob6bekTbl knacca LineNumberlnputStream nNo3BONASOT cneanTb 3a HyMepaunern CTPOK BO BpeMs
YTEeHWS AaHHbIX U3 BXOAHOro NoToka. MeTtoa getLine Number, BO3BpallaeT TEKYLLMIA HOMED
CTPOKW. HyMepauus CTpOK HauMHaeTCcs C eAMHULbI.

Tekywnin HoMep CTpokn MoxeT 6bITb 3aaaH MeToAoM setLineNumber. 3To MOXeT OKa3aTbCs
nose3HbiM, Korga Bbl paboTaeTe C HECKONbKMMY BXOAHbIMM NMOTOKaMU Kak C O4HUM LenbIM,
OAHAaKO HyMepauuns CTPOK A0/HKHA OCYLUECTBIATbCA OTHOCUTENbHO Havana Kaxaoro 13
noTokos. Hanpumep, ecnn Sequencelnput Stream MCNonb3yeTcs AN YTEHUS U3 HECKObKUX
arinoB Kak u3 OAHOro NOTOKa, TO MOXET BO3HUKHYTb HaA06HOCTb B OTAENBbHON HyMepauum
CTPOK ANS KaxAaoro m3 dainoe, 3 KOTOPOro NOCTYNUAN AAHHbIE.

YnpaxHeHue 11.5

HanuwwnTe nporpamMmy, KoTopas yvMTaeT 3aZaHHbil ain U 1LLET B HEM HEKOTOPOE C0BO.
Mporpamma AomKkHa BbIBOAUTb KaXKAyk CTPOKY, B KOTOPOM BCTPETU/IOCH 3TO C/I0OBO, U ee HOMep.

11.14. Knacc PushbacklnputStream

Knacc PushbacklnputStream ob6ecneunBaeT BO3MOXHOCTb OTKaTa Ha OAMH CMMBOJ MNOTOKa
Ha3aj. OTo 0CO6EeHHO MONe3HO NpU pasfeneHnm BXOAHOrO NMOTOKa Ha OTAesbHble JIEKCEMBI.
Hanpumep, 4Tobbl onpenennTb, r4e KOHYaeTCs IeKcema, 4acTo NMpUXoAMTCSa YMTaTb CUMBOST,
crefyowmii 3a ee KoHLOM. Nocie NnpocMoTpa CMMBONA, 3aBEPLUAIOLLErO TEKYLLYIO JIEKCEMY,
HeobX0oAMMO BEPHYTb €ro BO BXOAHOW MOTOK, YTO6bI OH MOC/YXXWU/ Ha4yasioM CrieaytoLen
nekcemsbl. B npuBeaeHHOM HUXe npuMmepe knacc PushbacklnputStream ncnonb3yetcs ang
novcka camow AJIMHHOW MnocreaoBaTebHOCTM NOBTOpeHnin noboro 6arita B noToke:

import java.io.*;

cl ass SequenceCount {
public static void main(String[] args) {

try {
Pushbackl nput St r eam

in = new Pushbackl nput St rean{System in);
int max = 0; /| nnuHa HallOeHHONM MNOCJIeNOBaTeJIbHOCTU
int maxB = -1; /| 6aitr, M3 KOTOPOTO OHA COCTOMUT
int b; /|l Texymmit BariT BXOIHOTO MOTOKA
do {
int cnt;

int bl =in.read(); // nepsest Gair



converted to PDF by BoJloc

/! B nociemoraTesLHOCTU
for (cnt =1; (b =1in.read()) == bl; cnt++)
conti nue;
if (cnt >> max) {
max = cnt; // =anoMHMTL OJMHY
maxB = bl; // =anomEMTL GanT

in.unread(b); /] orxar x Hauasy
/] crenmywomert nmocjiemnoBaTesbHOCTHU
} while (b !'= -1); /| mpomomxaTe IO KOHLA MOTOKA

Systemout. println(max + " bytes of " + maxB);
} catch (1 OException e) {

Systemout. println(e);

Systemexit(1);

}

Mpwn AOCTMXXEHMN KOHLL@ O4HOW MOoCnefoBaTe/IbHOCTU MPOMCXOAUT YTeHune 6alita, C KOTOporo
HauMHaeTCs cneaytollas nocneaoBaTeNbHOCTL. MeToa unread NO3BOMSET BEPHYTHCS Ha OA4HY
Mo3nLUMI0 Ha3az, YTobbl CHOBa NMpounTaTb 6alT Npu BbINOJHEHUN UMK do Ans cnepyrowen
nocneaoBaTe/IbHOCTU.

Bydep oTkaTa npeactaenseT cobon 3awmileHHoe none Tmna int ¢ umeHem pushBack.
Moaknaccel MOryT MoaMdnLUMpoBaTb 3TO Nose. 3HaveHne —1 nokasbiBaeT, 4To 6ydep oTkaTa
nyct. Jlloboe Apyroe 3HayeHMe BO3BpaLLAETCs B KayecTse nepsoro 6anTa BXOAHOrO NOTOKa
MeToA0M Pushback.read.

11.15. Knacc StreamTokenizer

PazgeneHne BXOAHOMo NMOTOKA Ha OTAE/IbHbIE IeKCEMbI BCTPEYaeTCs AOBOSIbHO YacTo, NO3TOMY
MakeT java.io COAEpPXUT cneumanbHbIi Knacc StreamTokenizer Ans BbIMOJIHEHUS NPOCTENLIETO
NIEKCMYECKOro aHanm3a. B HacToswee BpeMs 3TOT Kacc B MOSHOM Mepe paboTaeT Nimib C
Mnagwumm 8 6utamMm Unicode, COCTaBNSAOLWMMUY MOAMHOXECTBO CMMBOMOB Latin-1, MOCKONbKY
BHYTPEHHUA MAacCMB KJlacca, XpaHsLWmMin nHMopMaLmio 0 KaTEropusx CUMBOJIOB, COCTOUT TOJIbKO
13 256 anemeHTOB. CMMBOJIbI, NpeBbiwarwme \uOOff, cuntaoTcs andasnTHbIMU. XOTS B
rnoAasnsoLWeM 60/bLUIMHCTBE Cly4YaeB 3TO AEACTBUTENBHO Tak (CO6CTBEHHO, 6onbluas YacTb
CMMBOJIOB OTHOCUTCS K andaBuUTHbIM), Bbl, HAaNpUMep, HE CMOXeTe Ha3HauUUTb B KayecTBe
orpaHuuuTtensa cumeon ‘?° (\u270D). [laxe C y4eTOM 3TOro yCnOBUS BblAENIEHUE JIEKCEM BO
MHOIMMX Clly4asiXx NpoucxXoauT HOPMasbHO.

YT106bI BHIAENNTbL JIEKCEMBI B MOTOKE, CleayeT co3aaTb 06bekT StreamTokenizer Ha OCHOBe
obbekTa InputStream 1 3aTeM yCTaHOBUTb NMapamMeTpbl aHanm3a. LIk ckaHMpoBaHus
Bbl3blBaeT MeTOZA nextToken, KOTOPbI BO3BpaLLaeT TUM CNeAylolen nekcembl B noToke. C
HEKOTOPbIMU TUMAaMM JIEKCEM CBA3bIBAIOTCA 3HAYEHUS, COAepXalumecs B nonsax obbekTa
StreamTokenizer.

[aHHbIM KNacc CNpoekTMpOBaH B NepBYIO ovepeapb AJ1s1 aHanm3a NOTOKOB, COAEPXKALLMX TEKCT B
cTune Java; OH He yHuBepcaneH. TeM He MeHee MHorue dalinbl KoHbUrypaumm 4oCTaToOuHO
MOXOXM Ha Java 1 MOryT yCrneLwHOo aHam3npoBaTbhes. Npu pazpaboTke HOBbIX (annoB
KOHMUIypauum nnum apyrux AaHHbIX MOXHO NpuaaTe UM CXOACTBO C TEKCTaMu Ha Java, 4Tobbl
aHanu3MpoBaTb MX C NOMOLLbI StreamTokenizer n 3a c4eT 3TOr0 C3KOHOMUTb YCUNUS.

Koraa MeToa nextToken pacnosHaeT c/ieAyoLLyto JIeKCEMY, OH BO3BpaLLaeT ee TUM U
NPUCBaMBAET 3TO Xe 3HaYeHue Noo ttype. MIMeTCs YeTbipe TUMNa JIEKCEM:

TT_WORD: o6HapyxeHo c/i0BO. HaingeHHOe cnoBo nomellaeTcs B nosne sval tuna
String.
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TT_NUMBER: 06Hapy>eHO 4ncio. HangeHHoe uncno noMewaeTcs B none nval Tuna
double. Pacno3HatoTcs TONIbKO AECATUYHbBIE YMCa C M1aBatoLen TOUKON (C AeCATUYHOM
TO4YKON nnn 6e3 Hee). AHanNM3aTop He pacno3HaeT 3.4e79 KaK 4YnC/o C NJaBakoLLen
ToukoM, nnm Oxffff Kak WecTHaguaTepMyHoOe YnUCIo.

TT_EOL: obHapy>eH KOHeL, CTPOKM.
TT_EOF: obHapy>xeH KoHeL, ¢arina.

CumMBObI BXOAHOIo NoToKa AeNATCA Ha cneunalnbHble U OpAUHApHbIE. CI'IeLLVIaJ'IbeIMVI
CUYMTAKTCH CMMBOJIbI, KOTOpPble 0CO6bIM 06pa3om obpabaTkiBaloTCa B NpoLecce aHanvsa, —
npobenbl, CMMBOJIbI, 06pa3yloLime ymicna m cfoBa, 1 Tak ganee. Bce octanbHble CUMBOJIbI
OTHOCATCA K OpAUHAPHbIM. Ecnmn CJ'IG,CI,ytOIJ.LVIVI CMMBOJ1 MOTOKa ABNAETCA OpANHAPHbLIM, TO TUN
JIeKCeMbl COBMafaeT C CMMBOIOM. HanpuMep, ecnv B NOTOKE BCTpevaeTcs cMMBO ‘B U OH He
ABJISIETCA CreyuanbHbIM, TO TUM JIeKCeMbI (U rone ttype) paBeH 3KBUBasIEHTY cMMBONa ‘B B
TMne int.

B kauecTBe npvmMepa AaBanTe pacCMOTPUM peanm3auuio Metoga Sum.sum Stream m3 knacca
Sum:

stati c double sunftrean(lnputStreamin) throws | COException {
St r eaniTokeni zer nuns = new StreaniTokeni zer (in);
doubl e result = 0.0;
whi I e (numns. next Token() == Streanifokeni zer. TT_NUMBER)
result +=nuns.nval;
return result;

}

Ob6bekT StreamTokenizer co3gaeTcs AN NCXOAHOMO NMOTOKa, NOC/E Yero B LMK/IE MPOUCXOANT
yTeHue nekceM u3 noTtoka. Ecnn obHapyxeHHas nekcema SiBISETCS YMC/TIOM, TO OHO
npubaenseTcsa K Hakan/MBaeMoMy pesynbTaTy. Korga uncna Bo BXOAHOM MOTOKE KOHYaKTCH,
BO3BpaLLaeTCqd OKOHYaTe/IbHOE 3HaYeHMe CYMMbl.

MpuBenem ewe oauH npumep. [laHHasa nporpaMMma 4YmTaeT coaepXxumoe garina, ULET B HEM
aTpubyTbl B BUAE Nap MMS=3HadyeHne N COXpaHseT nx B obbekTax AttributedImpl, onncaHHbIx
B pasgene “Peanusaumnsa nHtepderncos”:

public static Attributed readAttrs(String file)
throws | OException
{

FilelnputStreamfileln = new FilelnputStrean(file);
St r eaniTokeni zer in = new StreanTokeni zer(fileln);
Attributedlnpl attrs = new Attributedl npl ();

Attr attr = null;

i n. conment Char (' #'); [l '"# - xoMMEHTapwii IO KOHIIA CTPOKU
in.ordinaryChar('/"'); /| panee aBJANICA CUMBOJIOM KOMMEHTAPWA
whi l e (in.nextToken() != Streanflokenizer.TT_EOF) {

if (in ttype() == StreanTokenizer. TT_WORD) {
if (attr !'=null) {
attr.valueO (in.sval);
attr = null; /'l wucnomezoBan
} else {
attr = new Attr(in.sval);

attrs.add(attr);

}
} else if (in.ttype =="'=") {
if (attr == null)
t hrow new | OException("m splaced '="");
} else {

if (attr == null) /'l oxupmanoce cjoBO
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t hrow new | OException("bad Attr nane");
attr.val ue (new Doubl e(in.nval));
attr = null;

}

return attrs;

}

B danne atpnbyToB CMMBON # MCNONb3yeTCs At 0603HaYeHUs Hayana KOMMEHTapueB,
WIrHOPUpPYEMbIX BO BpeMs noucka. lNporpamma viweT B NOTOKE CTPOKOBYHO SIeKCEMY, 32 KOTOPOW
MOXeT (X0Ts 1 He 0653aH) cnefoBaTb 3HaK =, COMPOBOXAAEMbI CTPOKOW UM YNCIOM. Kaxabii
Takor aTpmbyT 3aHOcKTCS B 06beKT Attr, fobaBnsemblin kK Habopy aTpmbyToB obbekTa
AttributedIlmpl. Mocne 3aBeplweHnsa aHanusa ganna Bo3BpallaeTcs Habop aTpmbyToB.

3azaBas CUMBON # B KayecTBe CMMBONa KOMMEHTapusd, Mbl TEM CaMblM YCTaHaBJ/INBaeM e€ro
KaTeroputio. AHaJ'IVI3aTOp pPacrno3HaeT HECKOJIbKO KaTeFOpMVI CMMBOJIOB, KOTOpPbIE onpeaendarTcd
cinegyrummMmnm MetTogamun:

public void wordChars(int low, int hi)

CvMBOJIbI B 3TOM AManasoHe 06pa3ytoT CIoBa; OHW MOTYT BXOAWTb B fliekceMy Tuna TT_WORD.
[JonyckaeTcs MHOrOKpaTHbIN BbI30B 3TOr0 MeToAa C pasHbiMU AvanasoHaMu. CoBO COCTOUT U3
OAHOTO WM HECKOIbKUX CMMBOJIOB, BXOASLUMX B IIO60M UX AOMYCTUMbIX AManasoHOB.

public void whitespaceChars(int low, int hi)

CvMBOJIbI B 3TOM AManasoHe aBAsTCA pasaenvTtensaMu. MNpy aHannse oHU UFHOPUPYHOTCS; UX
€AMHCTBEHHOE Ha3HayeHue 3aK/t4YaeTcs B pasfe/ieHnn IeKCeEM — Harnpumep, AByX
nocrneaoBaTeNbHbIX cfoB. Kak 1 B criydae wordChars, MOXXHO BbI3blBaTb 3TOT METO/, HECKOJIbKO
pas, npu 3ToM obbeAnHEHNEe BCEX ANana3oHoB orpeaensieT Habop CMMBOMOB-pasaenuTeneil.

public void ordinaryChar (int ch)

CumBoON ch ABnsieTcs opaAMHapHbIM. OpAMHAPHbBIA CMMBON NMPU aHanvM3e NoToKa BO3BpallaeTcs
cam no cebe, a He B BMAE NeKceMbl. B kayecTBe nanCTpaumm CM. NpUBEAEHHbIN Bbille
npumep.

public void ordinaryChars (int low, int hi)
CuMBONbI B AManasoHe ABASTCA OPANHAPHbBIMMU.
public void commentChar (int ch)

CuMBON ch HauMHaeT OAHOCTPOYHbIN KOMMEHTapuin — CUMBOJIbI OT ch A0 6anxanwero KoHua
CTPOKM CUYMTAKTCSH OAHWM AJIMHHBIM pasfenuTesieMm.

public void quoteChar (int ch)

Mapbl CMMBONOB Ch ABASOTCSA OrpaHUYUTENSIMU A1 CTPOKOBbIX KOHCTaAHT. Korga B noToke
pacrno3HaeTcs CTPOKOBas KOHCTaHTa, CMMBOJ ch BO3BpallaeTcs B KAYeCTBe JIEKCEMbI, a roJsie
sval cogepxuT Teno ctpoku (6e3 cumBonoB-orpaHmnumTeneit). Npu YTeHMN CTPOKOBbIX KOHCTaHT
obpabaTbiBalOTCs HEKOTOPbIE CTAaHAAPTHbIE CMMBOSbI Java B 3anucu ¢ \ (Hanpumep, \t), HO He
Bce. CTpoku, BoCnpuvHuUMaeMble StreamTokenizer, npeacTaBasitoT cO60M MOAMHOXECTBO CTPOK
Java. OcobeHHO XeCTKUI 3anpeT HakNaablBaeTcs Ha ncnonb3oBanue \xxxx, \', \" naum (kK
coxarneHuo) \Q, rae cumeos Q coBrnajaeT C CMMBOJIOM-OrpaHnuunTenem ch. B notoke moryT
NpUCYTCTBOBATb HECKOJIbKO Pa3HbIX CMMBO/IOB-OrPaHNYNTENEN, HO CTPOKM AO/KHbI HAUMHATLCS
M 3aKaH4MBaTbCHA OAHUM U TeM Xe orpaHuumTenem. [lpyrummn cnosamu, CTpoka, Kotopas
Ha4yMHaeTCcs OAHUM CMMBOJSIOM-OrpaHUYUTENIEM, MPOAOIKAETCA A0 CNeAYyoWero BXOXAeHNA
TOro e CMMBOSA; €C/in B cepeauHe CTPOKM BCTPevaeTCs APYron CUMMBOA-OrpaHNynTeNb, TO OH
MPOCTO CYMTAETCSH YaCTbIO CTPOKMU.
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public void parseNumbers()

YKa3blBaeT Ha He06X0AMMOCTb BblAEEHNS YNCEN U3 NMOoToKa. StreamTokenizer BblgaeT ymcna c
nsaBatoLLen TOYKOM ABOMHOM TOYHOCTU M BO3BpallaeT Tmn nekcembl TT_NUMBER, a 3HauyeHue
nekceMbl noMewaeTcs B none nval. [pocTo 0TKkasaTbCsA OT MOMCKA YNCEN HEBO3MOXHO — AN
3Toro npuaetcs nmbo Bbi3BaTh ordinaryChars ans BCcex CUMBOJ/IOB, BXOASLLMX B COCTaB 4ncra
(He 3abyabTe 0 AECATUYHOM TOYKE U 3HaKe “MUHYC”), Nnbo BbI3BaTb resetSyntax.

public void resetSyntax()

CbHpacbiBaeT CMHTaKcnyecky Tabnuuy, B pesynbTaTe Yero BCce CMMBOJIbl CTAHOBATCS
opAvHapHbIMU. ECcnuv Bbl BbI3OBETE resetSyntax U 3aTeM HayHeTe 4ynTaTb MOTOK, TO nextToken
Bcerga 6yaeT BblgaBaThb Cieayowmnii CMMBOA NOTOKa, Kak 6yATo Bbl MCMONb3yeTe METOA
InputStream.read.

He cywecTtByeT MeTOA0B ANSA ONpeAesieHns KaTeropum 3a4aHHOro CMMBOa U Ans
[ob6aBneHns HOBbIX KaTeropuii. Hmxe npmBeaeHbl 3HAaYEeHUS MapaMeTpoB MO YMOJIYaHUIO ANs
TOJIbKO YTO CO3aaHHOro obbvekta StreamTokenizer:

wordChars(‘a’, ‘z’);

wordChars(‘A’, ‘Z’);

wordChars(128 + 32, 255);

whitespaceChars(0, * ‘);

commentChar(‘/’);

quoteChar(*");

quoteChar(‘\");

parseNumbers();

OcTanbHble MeTOAbI YNPABNSAOT NOBEAEHNEM aHanM3aTopa:

public void eollsSignificant(boolean flag)

Ecnn 3HaueHue flag paBHO true, TO KOHEL, CTPOKM SIBNIAETCS CYLECTBEHHbIM, U nextToken
MOXeT Bo3Bpalwiate TT_EOL. B npoTMBHOM Crly4ae KOHLbl CTPOK CYMTAKOTCA CUMMBOMIAMU-
pasgenutenamMu u TT_EOL HMKOrga He BO3BpallaeTcsa. 3Ha4yeHne no ymosdaHmio paBHo false.

public void slashStarComments(boolean flag)

Ecnn 3HayeHune flag paBHO true, aHannsaTop pacrno3HaeT KOMMeHTapuu Buaa /*...*/. 3HadyeHune
rno ymosiyaHuto pasHo false.

public void slashSlashComments(boolean flag)

Ecnu 3HaueHue flag paBHO true, aHanM3aTop pacno3HaeT KOMMeHTapun oT // 40 KOHLA CTPOKU.
3HayeHue rno ymMonyaHuio pasHo false.

public void lowerCaseMode(boolean flag)
Ecnn 3HaueHme flag paBHO true, BCce cMMBONbI B iekcemax Tmna TT_WORD npeobpa3ytoTcs B
HV>KHUWA pernucTp, eCim MeeTCs COOTBETCTBY IOLLMNI SKBUBANEHT (TO €CTb K C/IOBY NMPUMEHSETCS

MeTo/ String.toLowerCase). 3HayeHue no ymosyaHuio pasHo false.

NmeeTcs Takxxe HECKONTbKO MeToA0B 06l ero Ha3HavyeHus:
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public void pushBack()

3aHoCUT NpeabiayLyo nekceMy obpatHo B noTok. Cneaytowmii Bbi3oB nextToken cCHOBa BepHeET
Ty Xe camylo nekcemy. NMybuHa oTkaTa OrpaHMYNBAETCA OAHOM NIEKCEMOW; HECKONBbKO
rnocnenoBaTeNlbHbIX BbI30BOB pushBack 3KBMBaneHTHbl OA4HOMY BbI30BY.

public int lineno()

Bo3BpallaeT Tekywmii Homep cTpoku. O6bIYHO 3TO 6bIBaeT None3Ho A9 BbiBOAA COOOLEHNI O
HaAeHHbIX oWwnbKax.

public String toString()

Bo3BpallaeT cTpokoBoe NpeacTaBfieHne NnocneaHel BO3BPaLLeHHO TeKCeMbI, BKoYatoLlee
HOMEp CTPOKMW.

YnpaxHeHue 11.6

HanvwwuTe nporpamMmy, KoTopas nosly4yaeT BXOAHble AaHHble B (popMe “mMmMs oriepatop
3HayeHne”, rae nMsi — OAHO U3 TpexX UMeH Mo BaleMy Bblbopy, ornepaTop paBeH +, — UK =, a
3HayeHune aBnseTcs uncnom. lNMprmeHnTe BCe onepaTopbl K UMEHOBAHHbIM BE/IMYMHAM, @ B
KOHUe paboTbl NporpamMMbl BbiIBEANTE BCE TPU 3HAYEHUS. YCNOXHUM 3adaHne —
BOCMONb3yMTeChb KiaccoMm Hashtable, koTopbii npuMeHsancs npu paspaboTtke AttributedImpl,
4yT06bl MOXHO 6bI710 paboTaTb C NPON3BOJIbHBIM KO/IMYECTBOM UMEHOBAHHbIX BENYNH, HE
oba3zaTenbHO Tpems.

11.16. MOoTOKM AAaHHbIX

XOTSl BO3MOXHOCTb YUTEHUSI U 3anncK 6alNTOBbIX MOTOKOB AOCTAaTOYHO MoJie3Ha, 4acTo 6biBaeT
HeobXoAMMO nepechiyiaTh B MOTOKE AaHHble onpeaeneHHoro Tmna. MHTepdeiickl Datalnput u
DataOutput onpefensitoT MeETOAbl AN NEPECITKA NPUMUTUBHBIX TUMOB Java B MOTOKE.
Peanuzauus 3Tux UHTepdECcoB MO yMOMYaHWIO NpeacTaBeHa knaccamm D atalnputStream u
DataOutputStream. CHayana Mbl pacCMOTPUM UHTePdENChI, a 3aTeM UX peanv3auuu.

NHTepdeichbl ANna BXOAHbBIX U BbIXOAHbIX MOTOKOB AaHHbIX SIBSIOTCS MPaKTUYeCKU
3epKaibHbIMU OTPaXEHWUsIMU ApYT Apyra. B npuBeaeHHON HUxe Tabnuvue cogepxartcs
napannenbHble METOAbl YTEHUS U 3aMUCU A8 KaXA0ro U3 TUMOB:

Read Write Tvn
readBoolean | writeBoolean | boolean
readChar writeChar char
readByte writeByte byte
readShort writeShort short
readint writelnt int
readLong writeLong long
readFloat writeFloat float
readDouble | writeDouble | double
readUTF writeUTF String B dhopmate UTF
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UTF gBnsieTcs cokpalleHueM ot “Unicode Transmission Format” — cumBosbl Unicode
nepesoasATcs B Unicode-1-1-UTF-8, KOMNAKTHY ABOUYHYIO (DOPMY, CMPOEKTUPOBAHHYO AN
KOAVPOBKN 16-pa3psaHbIX CMMBOAOB Unicode B 8-pa3psaHbix 6anTax.

Kpome 3Tnx napHbix MeTonoB, Datalnput coaepXXUT HECKOTbKO CBOUX COBCTBEHHbIX:

public abstract void readFully(byte[] buf) throws IOException

YunTtaeT nocnepgosaTenbHOCTL 6anTos B buf, 610knpys paboTy nporpammbl 40 3aBepLUEHUS
yTeHus.

public abstract void readFully(byte[] b, int off, int len) throws I0Exception
YuTaeT nocnepoBaTenbHOCTb 6anToB B buf, HauMHasa ¢ no3numm offset, B KonnyecTtse len
6aliToB, ecnn He BCTpPeTUTCHA KOHew MaccmBa buf. Pabota nporpammbl 610knpyetcs 40
3aBepLUeHnst YTeHUs Bcex 6anToB.

public abstract int skipBytes(int n) throws IOException

MponyckaeTt 6anTbl B NoToKe. PaboTa nporpamMmbl 6510kMpyeTca 40 nponycka Bcex n 6anToB.
public abstract String readLine() throws IOException

YuTaeT CTpoKy BMIOTb A0 HaxoxaeHus cumeonos \n, \r unu napbl \r\n. CuMBO/IbI,
3aBepLliaroLLme CTPOKY, HE BK/IKOYAOTCS B Hee. [1pn AOCTMXKEHMN KOHLA@ BXOAHOMO NOTOKa
Bo3BpawaeTtcsa null.

public abstract int readUnsignedByte() throws IOException

YuTaeT 8-pa3psaHbin 6anT 6e3 3Haka 1 BO3BpaLlaeT ero B BUAE 3HavyeHusa Tuna in t.

public abstract int readUnsignedShort() throws IOException

UuTaeT 16-paspagHoe Lenoe Tuna short 6e3 3Haka 1 BO3BpalLaeT ero B BUAE 3HaYeHMs Tina
int, 4To AaeT yMcno B AManasoHe 0—65535 (2 &Y

NHTepdeinc Datalnput obpabaTbiBaeT BCTpeYeHHbIM KOHeL, dhaina, Bo36yxaas UCKIYeHne
EOFException. Knacc EOFException siBnsieTcsa pacwmperueM IOException.

NHTepdeic DataOutput COAEPXKUT METOAbI, CUTHATYPbl KOTOPbIX COBMaAaloT C CUMrHATYy paMm
Tpex pasHOBWMAHOCTEl MeToaa write knacca OutputStream, U B AOMOJIHEHUE K HUM
NoAAEPXKMBAET ellle TpU MeToaa:

public abstract void writeBytes(String s) throws I0Exception

3anucbiBaeT CTPOKY B BUAe nocnenoBaTenbHOCTM 6arToB. Ctapwmin 6anT KaX4oro cMMBosia
rnpy 3TOM TEPSIETCH, TaK YTO AAHHbIA METOZA CrieayeT NPUMEHSATb TONbKO A5 CTPOK,
colepxalwmx CUMBObI B AnanasoHe oT \u0000 ao \uOOff, ecnin TONbKO Bbl HE FOTOBbI
CMUPUTLCS C NOTEPEN AaHHbIX.

public abstract void writeChars(String s) throws I0Exception
3anuncbiBaeT CTPOKY B BMAE NOCNeA0BaTE/IbHOCTU 3Ha4YeHUn Tuna char.

YTeHune CTpOoK, 3anMcaHHbIX 3STUMN METOAAMU, AOHKHO OCYLLECTBAATHCS LMKINYECKUM BbI3OBOM
MeToAa readChar, NOCKOMbKY He CyulecTByeT MeToda readBytes unu readChars,
BO3BpaLLaloOLLEro TO XXe KOMYeCTBO CMMBOJIOB, KOTOpoe 6bin0 3anMcaHo MeToAoM writeBytes
nnu writeChars. Bam npuaeTtcsi cHayana 3anucaTtb A/IMHY CTPOKM UM BOCMO/b30BaTbCA
crneunanbHbIM CUMBOJIOM-MapKepoM, OTMeYarLmMM ee KoHel,. B nepBomM cnyyae MOXHO
BOCMNONb30BaTbCcs MeToaoM readFully, yTo6bl cunTaTe NONHbLINM Maccme 6anToB, OAHAKO C
writeChars 370 yxe He cpaboTaeT, Tak Kak BaM HYXHbl 3HaYeHusa Tuna char, a He byte.



converted to PDF by BoJloc

11.16.1. Knaccbl NOTOKOB AaHHbIX

[Onsa kaxporo nHtepdenca Data uMeeTcst COOTBETCTBYIOLWMIA NOTOK. Kpome Toro, knacc
RandomAccessFile peanusyeTt o6a nHTepderica ans BXOAHbIX M BbIXOAHbIX MOTOKOB AAHH bIX
(cm. pasgen “Knacc RandomAccessFile™). Kaxabi n3 knaccos Data npeactasnseT cobon
pacwmpeHue knacca Filter, Tak 4To MOTOKW AAHHbLIX MOTYT MCMOAb30BaTbCS AN PpuabTpaumm
ApYyrnx noTokosB. CnefoBaTtenbHO, KaXAblh U3 HUX AO/MKEH UMETb KOHCTPYKTOPbI, KOTOpble
nony4atroT B KayecTse napameTpa Apyron BXOAHOW W/ BbIXOAHOM NOTOK. Hanpumep,
punbTpaumMs MOXET MPUMEHSTLCS MPY 3anNnUCKU AaHHbIX B dann — AN 3TOro cneayet co3aaTh
06bekT DataOutputStream o0 ob6bekTa FileOutputStream, a 3aTeM, NpU CYNTBIBAHUU AAHHbIX
13 canna, nomectntb DatalnputStream nepes o6bekToM Filelnput Stream.

YnpaxHeHue 11.7

BkntouunTe B knacc Body 13 rnaBbl 2 MeTOA, KOTOPbLIM 3anucbiBaeT cogepxumoe obbekTa B
DataOutputStream, 1 KOHCTPYKTOpP, KOTOPbIA CYMUTbIBAET COCTOSAAHNE 06beKkTa n3
DatalnputStream.

11.17. Knacc RandomAccessFile

Knacc RandomAccessFile npenoctaensieT 60onee coBepLlUEHHbIN MeXaHU3M Ans paboTbl C
darinamu, yem darnosblie NOTokN. OH He ABASETCa pacwupeHmeM Input Stream nnm
OutputStream, NOCKONbKY MOXET OCYLLECTBNATb N0OY0 13 onepaunii YyteHns/3anmcu unm oba
nencTeusa cpasy. Pexum paboTbl ¢ haiiom ykasbiBaeTcsa B KayecTBe napameTpa ans
pasnunyHbIX KOHCTPYKTOPOB. Knacc Random AccessFile peanusyeT oba nHTtepderica Data
InputStream n DataOutput Stream, NO3TOMY OH MOXET MPUMEHATLCSA AN YTeHUs/3annucu
BCTPOEHHbIX TUMOB Java.

XoTs knacc RandomAccessFile He ABSeTCA paCclUMPEHUEM BXOAHbIX U BbIXOAHbIX MOTOKOBbIX
KNaccoB, UMEHa U CUTHaTYpbl COAEpPXaLMXCS B HEM MeTOA0B COBMaAaloT C Bbl3oBaMu read un
write. XOTS 3TO 03Ha4yaeT, YTO BaM He NpUAETCHA YUYUTb HOBbIN HAbOP MMEH N CEMAHTUK ANiS
BbIMOJTHEHUS TOW Xe caMoy 3ajaum, 06bekTbl knacca RandomAccessFile He moryT
MCNOSb30BaTbCa TaM, rae Tpebyetca npucytctBne o6bekToB InputStream mnu OutputStream.
TeMm He MeHee Bbl MOXETE MUCMOosib30BaTb 06bekTbl RandomAccessFile BMeCcTo 06beKTOB-NOTOKOB
Datalnput nnm DataOutput.

Knacc RandomAccessFile coaep>XuT Tpu KOHCTpyKTOpa:

public RandomAccessFile(String name, String mode) throws I0Exception
CozpaeT 06bekT RandomAccessFile Ana 3agaHHbIX MMeHn darina n pexuma. Pexunm
yKa3blBaeTCs B BUAE “r” nam “rw” ansa A4OoCTyna rno YTEHUIO AW YTEeHUIO/3anncum
COOTBETCTBEHHO. JTtoboe apyroe 3HaveHne pexunma npuesoauT K Bo36yxaeHuto | OException.
public RandomAccessFile(File file, String mode) throws [10Exception

CozpaeTt 06bekT RandomAccessFile gna 3agaHHoro obbekTa knacca File n pexuma.

public RandomAccessFile(FileDescriptor fd) throws I0OException

CozpaeTt 06bekT RandomAccessFile ana 3agaHHoro obbekTa fd Tuna File Descriptor (cM. pa3gen
“®arinosble NOTOKM U FileDescriptor™).

TepMUH “Npom3BONbHbINA A0CTyn” (random access), BbIHECEHHbIV B Ha3BaHWe Tuna, o603HavaeT
BO3MOXHOCTb YCTAaHOBKM (hal/ioBOro ykasartens yreHus/3anncu B Niodyro No3mvumnio BHYTpU
darina c nocneayLwmM BbIMOTHEHNEM HYXXHOW Oonepaumm. 3Ta BO3MOXHOCTb obecneunsaeTcs
cnefyowumMn MeTogamun:

public long getFilePointer() throws IOException
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Bo3BpallaeT Tekyllee cMeleHme (B 6arTax) oT Hayana danna.
public void seek(long pos) throws I0Exception

YcTaHaBnvBaeT anioBbIi yKasaTeNb B 3a4aHHY0 no3uumio (B 6antax). Cneayowmi
CUMTaHHbIVW WM 3anucaHHbIi 6anT ByaeT MMeTb CMeLleHne pos.

public long length() throws IOException
Bosspawaet annHy danna.
YnpaxHeHue 11.8

HanuwwuTe nporpamMmy ans YyteHus ganna, KOTopbli COCTOUT U3 OTAENbHbIX 3/1IEMEHTOB,
pa3gensieMbiX CTPOKaMM, HAaUMHAOLWNMNCA C CUMBONOB %%. MNporpamMma Ao/mKHa co3haBaTtbh
CBOAHbIN pain, coaepaLlmin HavanbHY MO3MLUMIO A1 KaXXA0ro Takoro aneMeHTa. 3atem
HanuwuTe NporpaMMy, KOTopas neyataeT C/lyvyalHbl 3/IEMEHT Ha OCHOBaHMKW CBOAHOro darna
(cM. onucanue metoda Math.random B pasgene “Knacc Math”).

11.18. Knacc File

Knacc File coaepuT cTaHAapTHble cpeacTBa ans paboTel ¢ MMeHaMmm dannos. Ero metoabl
NMO3BONSAIOT pa3aensaTb NOSHblIE MMEHA, BK/IOYaWMe NyTb, HA COCTaBHbIE YacTu U
3anpawuvBaTb Y annoBon cucTeMbl MHGOpPMaLMo o darinax.

O61bekT File 06bI4HO CBSA3aH C NOMHbIM UMeHeM dalina, npyyeM Heobs3aTenbHO
cyuwecTBytowero. Hanpumep, 4Tobbl BbISCHUTL, NPEACTaBASET I HEKOTOPOE UMS
CyLLeCTBYHOLWMI B cucTemMe hain, cneayeT CHavana co3gatb o6bekT File ons gaHHOro MmeHu,
rnocne 4yero BbI3BaTb AJ19 3TOro obbekTa MeToa exists.

MonHoe ums /B 3TOM pasgene cnegyeT OTM4yaTb NONHOE MMS dainna oT nMeHn obbekTa Kiacca
danin. - Npumeuy. nepes./ AenUTCSA Ha ABE YacCTW: O4Ha onpeenseT Kkatanor (v nanky), a
apyras — cobctBeHHO ann. Ans pasgeneHns KOMNOHEHTOB NyTU CITYXXUT CUMBOJ,
XPaHALWMNCA Kak 3HavyeHne Tuna char B ctatmyeckoM none separatorChar nnm 3Havenuve tmna
String B cTatnyeckoM nosne separator. NocneaHee BXoxaeHWe 3T0ro0 CMMBOJa B NyTb oTAeNaeT
KaTanor oT uMeHn darina.

Ob6bekTbl File co34at0TCa OAHMM M3 TPeX KOHCTPYKTOPOB:

public File(String path)

CozpaeTt 06beKT File ana paboTbl € 3agaHHbIM daniom path. Ecnn napameTp paseH null,
Bo36yxaaetcsa nckaoveHme NullPointerException.

public File(String dirName, String name)

CospaeT 06beKT File ansa paboTbl ¢ daiioM name, HaxoasawmMMcsa B kaTtanore dirName. Ecnu
napameTp dirName paseH null, nCnonb3yeTca TO/IbKO KOMMOHEHT name. B nNpoTMBHOM cnyyae
BbI30B KOHCTPYKTOpPa 3KBUBAJIEHTEH C/eAyoLEeMY:

File(dirname + File.separator + name)

public File(File fileDir, String name)

Co3paeTt 06bekT File ana 3agaHHoro obbekTa-kaTtanora fileDir Tuna File n darina ¢ umeHem
name. BbI30B KOHCTPYKTOpa 3KBMBANIEHTEH Cleayowemy:

File(fileDir.getPath(), name)
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YeTbipe MeToAa get NpefiHa3HayeHbl AN MofyYeHusl MHOpMauMmM 0 KOMAOHEHTax MOJSIHOro
nMeHn obbekTa File. B NpMBeAeHHOM HUXe pparMeHTe NporpaMMbl Bbi3bIBAETCS KaXAblid U3
3TUX METOLOB:

File src = new File("ok", "FileMethods");
System out. printl n("get Name() " + src.getNane()
System out. printl n("get Pat h() " + src.getPath()
System out. printl n("get Absol utePath() ="

+ src. get Absol utePath());
Systemout.println("getParent() =" + src.getParent());

— —

BoT kak BbIrnaauT pesynbtaT paboTbl NporpaMMbl:
getName() = FileMethods

getPath() = ok/FileMethods

getAbsolutePath() = /vob/java_prog/src/ok/FileMethods
getParent() = ok

Heckonbko MeTOA0B BO3BpALLAOT JIOTMYECKME 3HAUEHMS, KOTOPblE XapaKTepusyoT dann,
npeacTaBNeHHbIN 06beKTOM File:

exists: Bo3BpallaeT true, ecnm dann cywectsyeT B paliIoBON cUCTEME.
canRead: BO3BpallaeT true, ecnm dann cywecTsyeT U AOCTyNeH AN YTEHUS.
canWrite: Bo3BpaluaeT true, ecnv gain CylwecTByeT U AOCTYNeH ANs 3anucu.

isFile: Bo3BpaluaeT true, ecnn ain cylwecTByeT 1 aBnseTcst 06blYHbIM (TO eCTb He
KaTanorom unau gannom ocoboro Tuna).

isDirectory: Bo3BpawaerT true, ecnu dann gBasSeTCS KaTanoroMm.

isAbsolute: Bo3BpallaeT true, ecam NyTb NpeacTaBnseT cobon nonHoe umsa dainna.
Knacc File coaep>uT 1 apyrve nosiesHble MeTobl:
public long lastModified()
Bo3BpalwlaeT gaty nocnegHern mogudukaummn darna. BosspawaemMoe 3Ha4YeHUe AOMKHO
MCMNOJ1Ib30BaTbCA TOMIbKO A8 CPaBHEHUS AAT MOCAeAHNX MOAUMUKALMIA pa3iMyHbiX hanaos u
ONS BbISCHEHUSA TOr0, peAakTUpOBaCs /I HEKOTOPbIV aii nocne Apyroro, a Takxe Ans
nMpoBepKn Toro, moanduumposancsa nm dann Boobue. BpemeHem nocnegHen Moandukaumm
darvina He cneayeT NoOb30BaTbCA ANS APYTUX Lenen.
public long length()
Bosspawaet annHy danna B 6anTtax.
public boolean mkdir()
Co3paeT kaTasnor 1 Bo3BpallaeT true B C/lyyae ycnexa.
public boolean mkdirs()
Co3paeT BCce KaTanoru, Bxoaswme B 3a4aHHbIN NyTb, N BO3BpaLLaET true B C/ly4yae ycnexa.
MeToa obecneunBaeT BO3HUKHOBEHME KOHKPETHOrO KaTasiora, AaXxe ecnu A/ 3Toro

noTtpebyeTca co3aath APYrue, He CYLLECTBYIOLME B AAHHbIN MOMEHT KaTanoru, KoTopblie
HaxXoAATCS BbIlLE B MEPAPXUN.
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public boolean renameTo(File new_name)
MepenMeHoBbIBaET palin 1 BO3BpAaLLaEeT true B C/iy4yae ycnexa.
public boolean delete()

Ypanset dann unm katanor, npeactaBieHHbi 06bekToM File, n Bo3BpallaeT true B Ciyyae
ycnexa.

public String[] listQ)

Bo3BpaliaeT cnucok dannos B kaTtanore. Ecnm o6bekT File npeacrasnseTt cobon He kaTanor, a
HeuTo nHoe, nepegaetcs null; B NPOTMBHOM Cllyyae BO3BpaLlaeTcsd Maccue C MMeHaMun ¢daliios.
Cnucok cogepxuT Bce dalbl Katanora, 3a UCKOYEHNEM 3KBMBANEHTOB “.” 1 “..” (TeKyLLMI U
pOANTENBCKMIA KaTanorn COOTBETCTBEHHO).

public String[] list(FilenameFilter filter)

Ncnonb3yeT 3ag4aHHbIn GunbTp ANS COCTaBNeHMsa cnncka galios B Katanore (CM. HMXe pasgen
“UnTepdec Filename Filter”).

MepeonpeneneHHbln MeTog File.equals 3acnyxuBaeT ocoboro ynoMmmHaHus. [1sa obbekTa File
CUMTaOTCS paBHbIMK B TOM C/lyyae, eCc/iv COBMagatoT UX MOMHbIE MMEHA, @ HE B TOM, €C/IN OHU
NpeacTaBNsAOT OANH U TOT Xe darn B cucteme. Metog File.equals He MOXeT NpUMeHATLCS AN
BbISICHEHWS TOro, COOTBETCTBYIOT /N ABa obbekTa File ogHOMy 1 ToMy xe danny.

[Ons co3pgaHna darinos NCNonb3yTcs 06beKkTbl Knaccos FileOutputStream nnm
RandomAccessFile, a He obbekTbl knacca File.

HakoHeL, ocTaeTcs ynoMsaHyTb, UTo cuMBon File.pathSeparatorChar n ctpoka
File.pathSeparator npeacTaBAsOT CMMBOA, pa3aensoWwmn KaTanoru unum gannbl B NOJHOM
umeHun. Hanpumep, B cncteme UNIX ana pasgeneHns KOMMOHEHTOB NOJIHOMO UMEHU
ucronb3lyeTcsa agpoetoune: “.:/bin:/usr/bin”. CneposaTtenbHO, B cucteme UNIX cumson
pathSepar a torChar npeacrasnseT cobon gBoeToume.

MNMonHoe ums danna XpaHUTCS B 3alLMLLEHHOM CTPOKOBOM MoJsie C MMeHeM String. [MNoaknaccel
File moryT npy Heo6xoAMMOCTN HenocpeaCcTBEHHO 06 pallaTbCa K 3TOMY MOS0 Un
MoamduumMpoBaTh €ro.

YnpaxHeHue 11.9

HanuwwuTe meToa, KOTOPbIN NOAyYaeT B KayecTBe NapaMeTpa noaHoe uMs garna n BblBOAUT
BCIO MH(MOpPMaLMIO 0 COOTBETCTBYOLWEM haine (eCc/m OH CyLLeCcTBYET).

11.19. UHTepdenc FilenamerFilter

NHTepdeic FilenameFilter no3sonseT co3gaBaTtb 06beKTbl, KOTOPble PUABTPYIOT CIUCKK
arinoB n yaansioT U3 HUX HeHyXXHble. OH COAepXUT BCEro OAMH MeTOA:

boolean accept(File dir, String name)

BosBpawiaet true, ecnun dann ¢ MeHeM name B KaTtanore dir 4O/DKEH BXOAUTb B
OT(PUIbTPOBAHHbIN CMINCOK.

B cnepytowem npumepe o6bekT FilenameFilter ncnonb3syetcs Ana Toro, 4tobbl B CMMCOK
BKJ1HOYAJ/INCb TOJIbKO KaTasioru:

import java.io.*;

class DirFilter inplenents FilenaneFilter {
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publ i c bool ean accept(File dir, String nane) {
return new File(dir, nane).isDirectory();
}

public static void main(String[] args) {
File dir = new File(args[0]);
String[] files =dir.list(new DrFilter());
Systemout.printIn(files.length + "dir(s):");
for (int i =0; i << files.length; i++)
Systemout.println("\t" + files[i]);

}

CHayvana Mbl co3gaem o0b6bekT File, KOTOpbIM NpeacTaBiseT cobor KaTanor, yKasaHHbI B
KOMaHAHOW CTpOKe. 3aTeM Mbl KOHCTpyupyeM o6bekT DirFilter n nepegaem ero B kayecTse
napameTtpa metoay list. [Ina Kaxaoro UMeHu, BXoAsLlero B KaTasor, list Bbi3blBaeT MeTos
accept obbekTa-puabTpa 1 BKOYAET MMS B CIMCOK NINLb B TOM Cllyyae, eciim 06beKT-puibTp
BO3BpalaeT true. ns Hawero MeTofa accept 3HayeHue true rMokKasbIBaeT, YTO UMK
COOTBETCTBYET KaTasory.

YnpaxHeHue 11.10

C nomouwbio nHTepdeinca FilenameFilter HanuwnTe NporpamMMy, KOTopasi Moly4yaeT B KayecTse
napaMeTpoB MMS KaTtasora u paclwvpeHue dainia n BbiIBOAUT CMMCOK BCeX (annos Katasnora C
3afaHHbIM pacLUMpeHNEM.

11.20. Knaccbl |OException

Onsa coobweHnit 060 Bcex owmnbkax BBoAa/BbiBOAA, O6HApPYXKEHHbIX K/lacCaMu nakeTa java.io,
OOJDKHbI UCMOMIb30BaTbCA UCKIIOYEHUS, ABAsowmecs nogknaccom IOException. BoAbWNHCTBO
K/1aCCOB MPOEKTMPOBAnoCh ANs uenen obwero Ha3HayeHus, Tak YTO OCHOBHas 4YacTb
WCK/TIOYEHMI TaKXKe HOCUT YHMBEpPCasibHbIN XapakTep. Hanpumep, meToApl knacca InputStream,
Bo3byxaaowme IOException, He MOryT 3apaHee npeackasaTb, Kakue MMEHHO BO3HUKHYT
WCK/TIOYEHMUS, TaK KaK KaKAbli KOHKPETHbIM MOTOKOBbIA KacC MOXET BO30yANTb HEKOTOPbIN
noaknacc I0Exception, CMrHaNn3Mpys TeM cambiM 06 owmnbKe, OTHOCALENCS NNLb K 3TOMY
noToky. Hanpumep, dunbTpylowme BXOAHbIE U BbIXOAHbIE MOTOKN Wb NepegatoT 6e3
06paboTkm UCKAYEHMS OT 06bEKTOB, H8 OCHOBE KOTOPbIX OHM CO34aBajICb U KOTOPble MOTyT
npeactaenaTe cobon notokm noboro Tvna.

B nakeTe java.io ncnonb3ytotcs yeTbipe noaknacca I0Exception:
EOFException extends IOException

Bo36yxaaeTcs nHtepdencamm noTokoB AaHHbIX MPU AOCTUMXKEHUM KOHLLA BBOAA, KakK
3anaHMpPOBaHHOM, TaK U HEOXMAAHHOM.

FileNotFoundException extends IOException

Bo36yxxaaeTcs KOHCTpyKTOpamu halifioBbIX MOTOKOB, ecnu daiin, uMs KOTOporo rnepefaeTcs B
KayecTBe NnapaMeTpa, He HaleH.

Interruptedl OException extends IOException

Bo36yxaaetcsa ntobbiM NOTOKOM, KOraa B onepaumio BBoAa/BbiBOAA BMELLUMBAETCS NpepbiBaHUe
nporpaMMHoOro notoka (cM. pasaen “lNpepbiBaHne rnoToka”). ®akTMyecku ornepauum
BBOAA/BblBOAA NepeBoaAdaT uckyeHue InterruptedException B InterruptedlO Exception.

UTFDataFormatException extends IOException
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Bo36yxaaetca metogom DatalnputStream.readUTF, ecnm cumTbiBaeMas CTpoka nmeeT
HeBepHbIN cMHTakemc UTF.

Ecnm He cumTaTbh 3TUX KOHKPETHbIX UCKIKYEHUN, TO ANa coobueHunin 060 Bcex 0cobbix
COCTOSIHMAX B java.io ncrnonb3yeTtcsa nckoveHune I0Exception, coaepxallee CTpoKy C
OMUCAHNEM KOHKPETHOW OWwnbKM — Hanpumep, NCNONb30BaHNE HECOEAMHEHHOO KOHBENEPHOro
MoTOKa WK MomnbITKa OTKaTa Ha HECKOJIbKO CMMBOJIOB Ha3aj B noToke PushbacklnputStream.

NhaBa 12
CTAHOAPTHDBIE
BCINMOMOTIATEJIbHbBIE
CPEACTBA

Komnbrotepbi 6ecrionesHbl —
OHU MOryT TOJIbKO AaBaTb OTBETHI.
Mabéno Mukacco

MakeT java.util cogepXxuT paa cTaHAapTHbIX BCIOMOraTesibHbIX MHTEPdENCOB 1 K/1acCoB.
HekoTopble 13 HUX yXXe UCNOMNb30BannCb B NpeabiayLmxX raBax — HanpuMep, knaccel Date u
Hashtable. imetoTca 1 apyrue nonesHble nHTepdenchl U Kacchbl:
Konnekuymun:
BitSet: 6UTOBbIV BEKTOP C AMHAMUYECKUM U3MEHEHWEM pa3Mepa.
Enumeration: nHTepderic, KOTopbii BO3BpawaeT 06bekT, NCNONb3yeMbI AN
nepeuncneHns Habopa o6beKkToB (HanpuMep, 3/IEMEHTOB, COAEPXAaLUMXCS B
KOHKpeTHOW Xxeww-Tabnuue).

Vector: BEKTOp, COCTOSILUMIA U3 3NIeMeHToB TMna Object, C AMHAMUYECKMM U3MEHEHWNEM
pa3mepa.

Stack: pacwwupeHune knacca Vector, B KOTOpoM AobaBneHbl MeToabl Ans paboTsl C
npoctenwnm ctekom LIFO (“nocnegHum npuilesn, nepsbiM Bbllen™).

Dictionary: abCTpaKTHbIN Knacc, coaep>alumin anroputMel Ans paboTbl ¢ napamum
KJ1t04/3HaveHune.

Hashtable: peanusauus Dictionary, B KOTOPOWM AN CONOCTaBMEHUS KJlo4a CO
3Ha4YeHMeM UCMNOJIb3YyeTCs Xell-Koz.

Properties: pacwupeHue Hashtable, B KOTOpOM CTPOKOBbIE KJTHOUM COMOCTABASATCS CO
CTPOKOBbIMW 3HAYEHUSIMU.

KoHuenumy npoeKkTnpoBaHus:
Observer/Observable: ¢ nomoLpio 3TOM Napbl MHTepgenc/knacc Bbl MOXeTe caenaTb
cBor 06beKT “HabnogaembiM” (Observable) — 3akpenuTb 3a HUM O0AMH UK 6onee
obbekToB-Habnogatenen (Observer), KoTopble 6yayT n3BeLlaTbCa B TOM Cllyyae, ecim
C HabnwgaeMblM 06BEKTOM MPOUCXOAUT YTO-TO MHTEPECHOE.

lpoyee:

Date: paboTa C 4aTaMn C TOYHOCTbIO 40 OAHOW CEKYHAbI.
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Random: 06beKTbl, reHepupytoLLMe nocneaoBaTelbHOCTM NCEBAOCTYYANHbIX YMUCEST.

StringTok enizer: geneHve CTPOKM Ha IeKCeMbI C YHYETOM CMMBOJIOB-OrpaHnuntenei. Mo
YMOJTYaHUIO UMW cunTatoTCcsa pasgenutenu (whitespace).

12.1. Knacc BitSet

Knacc BitSet no3sonseT co3gate OUTOBbIM BEKTOP, pa3Mep KOTOPOro U3MEHSETCA AMHAaMUYECKU.
dakTnyeckn BitSet npeacrasnseT cobor Habop 6UTOB CO 3HaveHusMu true unm false pasamepom
00 232—1, npu4yeM n3HavanbHO BCe 6uTbl paBHbl false. [1ns xpaHeHus Habopa BbiaenseTcs
o6beM namaTn, Heob6XoAnMbIV ANS XpaHEHUST BEKTOPA BMNJIOTb A0 CTapwero 6uta, KOTopbIi
ycTaHaBnueancsa uam cbpaceiBancs B mporpamMme — BCE MpeBbiwaoLwme ero 6uTbl cunTaoTCs
paBHbIMM false.

Mpu co3gaHnm obbekTa BitSet MOXHO SIBHO 3a4aTb MCXOAHbIV pa3Mmep Habopa nam
BOCMONb30BaTbCs 6€3apryMeHTHbIM KOHCTPYKTOPOM AN YCTaHOBKM pa3Mepa no YMONYaHUIO.

public void set(int bit)

YctaHaBnmBaeT 61T B no3muum bit, npuceaveas emy 3HaveHue true.
public void clear(int bit)

CbpacbiBaeT 6uT B no3muum bit, npuceaneas emMy 3HadveHue false.
public boolean get(int bit)

Bo3BpallaeT 3HayeHne 6uTa B nosmumn bit.

public void and(BitSet other)

BeinonHseT onepauunto normyeckoro W Hag aaHHbIM HabopoMm n other n npucesamBaeT pesynbTaTt
OaHHOMY Habopy.

public void or(BitSet other)

BeinonHseT onepauunto normyeckoro UM Hag aaHHbIM HabopoM mn other n npucsavBaeT
pe3ynbTaT AaHHOMY Habopy.

public void xor(BitSet other)

BbinonHseT onepaumio nckawvarwwero nornyeckoro UM Haa aaHHbIM Habopom m other n
npucBavBaeT pe3ynbTaT AaHHOMY Habopy.

public int size()

BosBpawaeT no3uumio ctapwero 6uta B Habope, KOTOPbIN MOXeT 6biTb YCTAHOBNEH UK
cbpoleH 6e3 Heob6xoamMMOCTM yBenmyeHns Habopa.

public int hashCode()

Bos3BpawaeT xew-koa Ans Habopa, onpeaensemblii 3HayeHusaMmn 6utos. Cobniogante
OCTOPOXHOCTb U He n3aMeHsanTe 6uTbl Habopa, Noka 06beKT BitSet HaxoauTCcsa B xelw-Tabnuue,
nHaue oH 6yaeT noTepsiH.

public boolean equals(BitSet other)

Bosspawaet true, ecnun Bce 6uThl other coBnagatroT ¢ Gutamm B faHHOM Habope.
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B npuBeaeHHOM HudKe Kacce C NMoMoLblo ob6bekTa BitSet npoMcxoauT noMeTka CUMBOJIOB,
BCTpeYalLwmuxcs B cTpoke. O6bEKT MOXHO pacrneyaTtaTb U MOCMOTPETb, Kakue e CUMBOJIbI
BXOASIT B CTPOKY:

public class WhichChars {
private BitSet used = new BitSet();

public WiichChars(String str) {
for (int i =0; i << str.length(); i++)
used. set (str.charAt(i)); /'l ycranoBuTh 6uT,
/| coorTBeTCcTBYOLMI CMMBOJILY

}

public String toString() {
String desc = "[";
int size = used.size();
for (int i =0; i << size; i++) {
if (used.get(i))
desc += (char)i;
}

return desc + "]";
}
12.2. MuTtepdeinnc Enumeration

BONbLWMHCTBO K/1aCCOB-KOMNEKLUMIA UCMOoNb3yeT MHTepdelic Enumeration B kKayecTBe CcpeacTBa
Ans nepebopa 06beKTOB, BXOASAWMX B KOMnekunto. Kpome Toro, aToT MHTEpdENC UCnonb3yeTcs
M APYTMMU KNlacCaMu, BXOAAWMMU B 6GubimoTekn Java, a Takxke B MoJib30BaTesibCKue
nporpaMmMbl. OBbI4MHO MpW 3TOM CO3A4aeTCA COOCTBEHHbIM KNacc, KOTOPbIN peanusyeT uHtepdenc
Enumeration n cooepXuT OAWH MM HECKO/IbKO MeTOA0B, BO3BpaLLarowmnx o6bekT Enumeration.
NHTepdenc Enumeration obbsaBnseT ABa MeToaa:

public abstract boolean hasMoreElements()

BosBpaluaeT true, ecnu nepebop 3/1eMEHTOB NEPEUNCTIEHUS ELLE HE 3aKOHUYEH. MeToa MOXeT
MHOIOKPaTHO BblI3blBaTbCS MEXAY Moc/efoBaTebHbIMU Bbi30BaMu nextElement.

public abstract Object nextElement()

Bo3BpallaeT cnenyowuii 371EMEHT NepevncrieHns. Bbi30Bbl 3TOro MeToAa OCYLLECTBASIOT
nocnefoBaTenbHbIN Nepebop Bcex aneMeHToB. Ecnu cneaytowero anemMeHTa He CyLlecTByeT,
B036yxaaetcsa ncknodeHne NoSuchElemen tException.

MpuBeaeM TUNUYHbLIA UMK, B KOTOPOM Enumeration ncrnonb3yeTcs Ans nepebopa 3/1eMEHTOB
KJlacca-Konnekumm, B JAHHOM CllyYyae — 3/1eMEHTOB Xell-Tabnuubl:

Enuneration e = table.elenents();
whil e (e.hasMoreEl ements())
doSonet hi ngWt h(e. next El ement ());

KoHTpakT Enumeration He rapaHTMpyeT ¢uKcaumm NcxoaHoro cocTosiHms (snapshot
guarantee). lpyrummn crioBaMu, €Cniv COAEPXKUMOE KONNEKLMM U3MEHSETCS BO BPeEMS UTepaumu,
3TO MOXET 0TPasnTbCS Ha 3HaYeHUsIX, BO3BpaLlaeMblx MetogamMu. Hanpumep, ecnm B
peanusaumm nextElement ncnonb3yeTcs COAEPXMMOE UCXOAHOW KOMNNEKUMN, TO yaaneHne
06bEKTOB U3 CrMcKa BO BpeMsl nepebopa MOXeT UMETb paspyLunTeNbHble MOCNeacTsus. Ecnm
6bl NCxoaHOE cocTosiHME 6bIs10 3admMKCMpoBaHO, To paboTa ¢ obbeKkTaMu OCyLecTBisnach 6bi B
TOM BUAE, B KAKOM OHU HaxoAWNCb Ha MOMEHT Co3ZaHnsa Enumeration. Bbl MOXxeTe
paccunTbiBaTb Ha (PUKCALMIO UCXOAHOMO COCTOSIHUSA NULLb B TOM Cllyyae, eciiv MeToA,
BO3BpaLLaroLmii 06beKT Enumeration, IBHO 3TO rapaHTUpyeT.
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12.3. Peannsaumna nHrepdcdenca
Enumeration

Mpwn paspaboTke HOBbIX KNACCOB-KOMIEKLNI MOXET BO3HUKHYTb HEO6XOANMMOCTb B CO6CTBEHHOM
peanusaumm Enumeration. MpueeaeHHbIM Bbiwe knacc Which Chars dakTuuecku npeacrasnser
cobow konnekumio anst paboTbl C HA6OPOM CMMBOJIOB UCXOAHOW CTPOKKU. Cneayrowmin Knacc
peanusyeT nHTepdenc Enumeration ans Toro, 4tobbl BO3BpaLlaTb CUMBOJIbI, MPeACTaB/IEHHbIE
o6bekTOM BitSet B WhichChars:

cl ass Enunerat eWhi chChars inplements Enuneration {
private BitSet bits;
private int pos; /'l crnenmywomas npoeBepdemasd MNO3ULMA
private int setSize; // xommuecreo Our (mia oNTHMMMBALIVN)

Enuner at eWhi chChar s(Bit Set whi chBits) {
bits = whichBits;
set Size = whichBits. size();
pos = 0;

}

publ i c bool ean hasMor eEl ements() {
while (pos << setSize && !bits. get(pos))
pos++;
return (pos << setSize);

}

public oject nextEl enment() {
i f (hasMoreEl enments())
return new Character ((char)pos++);
el se
return null;

}

Knacc nepebupaet 6uThl, BXOAsWwMe B BitSet, n Bo3BpawaeTt o6bekTbl Character co
3HaYeHNSAMM CMMBOJIOB, KOTOPbIM COOTBETCTBYIOT YCTaHOBJ/IEHHbIE 6UTbI B 06bekTe BitSet.
MeToa hasMoreElements nepemMeLlaeT TEKYLLY NO3ULNIO K ClieayoleMy BO3BpallaeMoMy
sneMeHTy. OH HanMcaH Tak, 4Tobbl ero MOXHO 6bl/10 MHOFOKPaTHO UCMO/b30BaTh A4S KaXA0ro
Bbl30Ba nextElement.

Tenepb B knacc WhichChars Heob6xoanMMo BKNHOUMTbL METOZA, KOTOPbIV BO3BpaLlaeT obbeKkT-
nepeyncreHmne:

publ i c Enuneration characters() {
return new Enuneratr Wi chChars(used);
}

Ob6paTtute BHUMaHWe: MeToA characters Bo3BpalaeT 06beKkT knacca Enumeration, a He
EnumerateWhichChars. Knacc EnumerateWhichChars He npeaHa3HayeH Anst OTKpbITOro
MCNOJIb30BaHMs, MNO3TOMY peanm3aumio NepeyncrieHns MOXHO CKpPbITb. EC/in TONBbKO Bbl He
3aXx0TUTe BO3BpalLaTh 06beKT-NepeyncieHme C HOBbIMU OTKPbITbIMU BO3MOXHOCTAMU, CneayeTt
CKpbIBaTb TUM 06bekTa, YTO6bl OCTaBUTb A5 cebs BO3MOXHOCTb U3MEHUTbL €0 peannsauuio rno
CBOEMY YCMOTPEHUIO.

12.4. Knacc Vector

Knacc Vector npenHasHauyeH Ans paboTbl C MacCMBOM NMEpPEMEHHOr0 pasMepa, COCTOSLUM U3
aneMeHTOB Object. HoBble a1eMeHTbl MOryT A06aBNATbCSA B Ha4yano, CepeauHy Uan KOoHeL,
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BEKTOPA, U K JTII06OMY 3/IEMEHTY MOXHO 06paTUTLCA NMOCPEACTBOM MHAEKCA. MaccuBbl B A3bIKe
Java nMetoT HUKCUPOBAHHbIN pasMep, Tak YTo 06bekTbl Vector 0KasbiBaOTCSA MOME3HbIMU B TEX
cny4dasx, Korga B MOMEHT CO3[aHNsA MacCMBa HEM3BECTHO MaKCMMasribHOE KOIMYecTBO
COXPaHSIEMbIX 3/IEMEHTOB WM 3TO KOJIMYECTBO BEIMKO, @ AOCTUTAEeTCs OHO PeKo.
MeToabl Kracca Vector AensTcs Ha TpU KaTeropumn:

MeToabl Ans MmoaudurKkaumm BeKTopa.

MeToabl ans nonyyeHusa 06beKTOoB, XpaHAWMXCA B BEKTOPE.

MeToabl, yNpaBAsiolme npoLeccoM pacluMpeHms BEKTOPa, KOraa ero eMKoCTu
OKa3bIBAETCSA HEAOCTATOUHO.

Be3apryMeHTHbI KOHCTPYKTOP cO34aeT 06beKT Vector, pa3mep KOTOPOro peryanpyeTtcs B
COOTBETCTBMU C NMPUHATLIMU MO YMOSTYaHUIO NMpasuiamun. [ipyrme KOHCTPYKTOPbI
paccMaTpuBalOTCA HWXKE, BMECTE C METOAAMU YNpaB/ieEHNa pa3MepoM BEKTOpPa.

MHorve MeToAbl Kiiacca U3MEHAIT coaepXumMmoe BekTopa. Bce oHu, kpome setElements, npu
Heo6X0AMMOCTM OCYLLECTBASIT AMHAMNYECKOe N3MEHEHNE pa3Mepa BeKTopa B COOTBETCTBMMU CO
CBOMMM NoTpebHOCTAMM.

public final synchronized void setElementAt(Object obj, int index)

MNMpucBanBaeT obj a51eMeHTy BeKTopa C UHAeKcoM index. CTapoe 3HayeHue 3TOro a/ieMeHTa
nponagaert. Npu 3agaHnn nHAEKCa, NpeBbIWaroLLLero TeKyLWNid pa3mMep BekTopa, Bo3byxaaeTcs
ncknoveHme IndexOutOfBoundsException. YTobbl yb6eanTbca B KOPPEKTHOCTU MHAEKCa nepes
€ro NpuYMeHeHMeM, UCNosb3ynTe MeTod setSize (CM. HUXe).

public final synchronized void removeElementAt(Object obj, int index)

YnanseT afieMeHT BEKTOpa C MHAEKCOM index. DneMeHTbl, Haxoaswmecs rnocrne yaaneHHoro,
CABUTAlOTCA K Hayany, a pasmep BeKTopa yMeHbLlaeTcs Ha 1.

public final synchronized void insertElementAt(Object obj, int index)

BcTtaBnsieT a3neMeHT obj B no3uuunio index. DneMeHThl, cneayume nocne yaaneHHoro,
cABUraKTCs, 4Tobbl 0CBO6OANTL MECTO ANS BCTABKMU.

public final synchronized void addElement(Object obj)

[Job6asnsiet anemMeHT obj K KOHLY BeKTopa.

public final synchronized boolean removeElement(Object obj)

SkBuBaneHTeH Metoay indexOf(obj) 1 — B cnyvyae yaayHOro nomcka — BbI30BY
removeElementAt ansa HangeHHoro nHaekca. Ecnn obbekT He ABNsSieTCs 31eMeHTOM BeKTopa,
removeElement Bo3BpauaerT false (MeTog indexOf onncbiBaeTCs HUXKE).

public final synchronized void removeAllElements()

YnanseT Bce 3/1eMeHTbl BEKTOpa. BeKTOp CTaHOBUTCA NYCTbIM.

Knacc Polygon npeaHa3sHayeH 4515 XpaHeHUs cnucka o6bekToB Point, KOTOpble NpeacTaBnsoT
coboW BepLUMHbI MHOIOYrOJflbHMKaA:

import java.util.Vector;

public class Polygon {
private Vector vertices = new Vector();
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public void add(Point p) {
vertices. addEl enent s(p);
}

public void renove(Point p) {
vertices. RenoveEl enent (p);
}

public int numVertices() {
return vertices. size();
}

/1 ... Opyrue MeTOIH ...

}

CyliecTByeT psf MeToAOB, NpeAHa3HauYeHHbIX A58 MPOCMOTPa COAEPXMMOro BekTopa. MNpwu
3aJaHuM HeJoMnMyCTUMOTro MHAeKCa Bo3byxaaeTca ncknodeHune Index OutOfBoundsException.
Bce meToAbl, KOTOpbIE ULLYT 3/IEMEHT B BEKTOPE, NCNONbL3YIOT MeTo Object.equals ans
CpaBHeHMS NCKkoMoro obbekTa C aneMeHTamu Vector.

public final synchronized Object elementAt(int index)

Bo3BpallaeT 351IeMeHT C MHAEKCOM index.

public final boolean contains(Object obj)

Bo3BpaluaeT true, ecnu obj ABNSAETCA 3N1EMEHTOM BEKTOpaA.

public final synchronized int indexOf(Object obj, int index)

NweT nepBoe BXOXAeHME 3a4aHHOro ob6bekTa obj HauMHasa ¢ No3uumu index, n BO3BpaLlaeT ero
MHAEKC Unn —1, ecnm o6bEKT HE HaNaEH.

public final int indexOf(Object obj)

SkBuBasneHTeH indexOf(obj,0).

public final synchronized int lastindexOf(Object obj,
int index)

OcyuwecTtBnseT novck obj B 06paTHOM HanpaeaeHUn OT No3nuMn index 1 BO3BpaLlaeT ero
MHAEKC Unn —1, ecnu o6bEKT HE HaNAEH.

public final int lastIndexOf(Object obj)
3kBuBasneHTeH lastindexOf(obj,size()-1).
public final synchronized void copylnto(Object[] anArray)

KonupyeT aneMeHTbl BEKTOPa B 3aZaHHbIli MaccuB. MeTo MOXeT MPUMEHATLCA AN
“oTorpadmpoBaHmsa” COAEPXKMMOro BEKTOpaA.

public final synchronized Enumeration elements()

Bo3BpalwaeT Enumeration ans Tekyllero coctaBa 3/1eMeHTOB. [1ns nocnenoBaTesibHON Bbi6OpKM
3/1eMeHTOB BO3BpallaeMoro obbekTa NpuMeHsTca MeToabl Enumeration. MicxogHoe cocTosiHue
npu 3TOM He UKCMpYyeTCs, MO3TOMY ANS MosyyYeHus “doTtorpadmn” COAEPXMMOro BeKTopa
nosb3yMTecb METOAO0M copy Into.

public final synchronized Object firstElement()
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Bo3BpalyaeT nepsbIii 3/1eMEHT BeKTopa. Ecnv BekTOp NycT, BO36y>XAaeTCa UCKII0YEeHMe
NoSuchElementException.

public final synchronized Object lastElement()

Bo3BpallaeT nocnegHun aneMeHT BekTopa. Ecnm BekTop nycT, BO36yXAaeTcs NCKITIOYEHne
NoSuchElementException. lNMapa meTonos firstElement/ lastElement MoXeT ncnonb3o0BaTbCs AN4
nepebopa a3NeMeHTOB BEKTOpPA, HO CyLLEeCTBYET PUCK U3MEHEHNSA BEKTOpPA BO BpeMs
BbIMOSTHEHUS UMKIa. [ns nony4vyeHus “gotorpacdumn” coaep>XXMMoro BeKTopa rnosb3ynTech
MeToAoM copylnto.

Pa3smep BekTOpa paBeH KONMMYECTBY 3/IEMEHTOB, COAEPXKALLMXCA B HEM. YTOObI M3MEHUTH
pa3Mep BeKTopa, MOXHO A006aBnsTb Wn yaanaTb 37eMeHTbl 60 Bbi3BaTb MeTOA setSize nin
trimSize:

public final int size()

Bo3BpallaeT KoNMYecTBO 3/IEMEHTOB, CoAepXKaluMxcs B BekTope. O6paTuTe BHUMaHWe, 4YTo 3Ta
BefMUYMHA OT/IMYAETCS OT EMKOCTU BEKTOpa.

public final boolean isEmpty()
Bo3sBpaluaeT true, ecnn BEKTOP HE COAEPXUT HU OAHOrO 3/1EMEHTA.
public final synchronized void trimToSize()

CokpallaeT eMKOCTb BEKTOpa 10 TEKYLLEro pa3Mepa. DTOT MeToA UCMob3yeTcs ANs
MUHUMM3aLUMKN 06beMa MaMaTU, KOrAa BEKTOP HAaXOAMTCS B YCTOMUYMBOM COCTOSIHUM.
Mocneaytouwime A06aBNEHUS 3N1EMEHTOB K BEKTOPY NMPUBEAYT K €ro YBEIMYEHUIO.

public final synchronized void setSize(int newSize)

YcTaHaBnvBaeT pa3Mep BeKTopa paBHbIM newSize. Ecnv rnpu 3ToM BEKTOp COKpallaeTcs, To
3/1EMEHTbI 3@ €ro KOHLOM TepPSAITCH; €C/IM BEKTOP YBEIMYMBAETCSH, TO HOBbIE 3/IEMEHTLI PaBHbI
null.

MpaBunbHOE yrnpaBneHne eMKOCTbIO BEKTOPA CYLLECTBEHHO BAMSeT Ha 3MEKTUBHOCTb paboThl
C H1M. Ecnun npupalleHne eMKOCTM OKa3sbiBaeTcsa HebONbLWIMM, @ KONMYecTBO AobaBnseMbix
3/1IEMEHTOB BE/IMKO, TO C/IMLLIKOM MHOIO BpeMeHu 6yaeT TpaTUTbCs Ha TO, YTOObl MOBTOPHO
co3aaBaTb HOBbIV 6ydep yBeNMYEHHOro pasaMepa U KOMMpoBaTb B HETO COAEPXKMMOE BEKTOPA.
JNlyywe cpa3y co3gaBaTb BEKTOP, EMKOCTb KOTOPOr0 paBHa MakCMMasbHOMY BO3MOXHOMY
pa3Mepy unm 6nm3ka K Hemy. Ecnu Bbl 3HaeTe, CKOMbKO 3/1eMeHTOB byzeT obaBneHO B BEKTOP,
Mcnosnb3ynTe MeToa ensureCapacity 415 0OAHOKPATHOrO yYBE/TMYEHUSA EMKOCTU BEKTOPA.
MapameTpbl ynpaBfeHns eMKOCTbIO 3aZatoTCa NPpU KOHCTPYMPOBaHUM BekTopa. [Ana co3gaHms
06beKTOB Vector MpMMEHSIOTCS CrieAyoWmMe KOHCTPYKTOPbI:

public Vector(int initialCapacity, int capacitylncrement)

Co3paeT NycTon BEKTOP C 3a4aHHOM MCXOAHON EMKOCTbIO U 3aMOMUHAET ee npupalleHmne.
MpupaweHne, paBHoe O, 03Ha4yaeT yaBOeHe eMKOCTM bydepa npu KaxaoM ero yBenanyeHuu; B
NpOTMBHOM ciyyae 6ydep yBennumsaeTcs Ha capacitylncrement 3n1eMeHTOB.

public Vector(int initialCapacity)

SkBuBaneHTeH Vector(initialCapacity, 0).

public Vector()

KOHCTpyMpyeT NycToi BEKTOP CO 3HAUEHUAMU UCXOLHOW EMKOCTU U MpUpaLLEHMS, 3a4aHHbIMU
Mo YMOJTYaHUIO.
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public final int capacity()

Bo3BpallaeT TeKyllyt eMKOCTb BEKTOPA — KOSIMYECTBO 3/IEMEHTOB, KOTOPbIE MOMYT XPaHUTLCS
B BeKTOope 6€3 yBenmueHus ero pasmepa.

public final synchronized void ensureCapacity (int minCapacity)

MeTog rapaHTUpyeT, UTO EMKOCTb BekTopa byaeT He HMXKe 3a4aHHON, N NpU HEOH6X0AMMOCTU
YBE/TMUYMBAET TEKYLLYH €MKOCTb.

MpuBeAeM MeToA kacca Polygon, KOTOPbIN MPUCOEANHSIET K 06bEKTY BEPLUMHbI APYroro
MHOFOYroJIbHUKaA

public void merge(Polygon other) {
int otherSize = other.vertices.size();

vertices. enusreCapacity(vertices.size() + otherSize);
for (int i = 0; i << otherSize; i++)
vertices. addEl enent (ot her.vertices.elenentAt(i));

}

B sTOoM npuMepe MeTo4 ensureCapacity MCNOb3yeTcs As Toro, 4Tobbl ¢ fo6aBNeHnEM HOBbIX
BEPLUMH EMKOCTb BEKTOpPa yBenMumBasnacb He 6onee ogHOro pasa.

Peanuzauus vector.toString BblAAGET CTPOKY C MOJIHbIM OMMCaHNEM BEKTOPA, BKJTHOUAIOLLY IO
pe3ynbTaT Bbi30Ba toString Ans KaXKA0ro U3 COAepXaluMXCsl B HEM 3/1IEMEHTOB.

MOoMMMO 3TUX OTKPbITbIX METOAO0B, NOAKIACCHI Vector MOryT MCMO/b30BaTh 3alUMLLEHHbIE MO
knacca. Cobnogante 0OCTOPOXHOCTb B paboTe ¢ HUMN — HanpuMmep, MeToAbl Vector
npeanonaratT, 4To pa3mep 6ydepa npesbiaeT KOINYECTBO 3/1IEMEHTOB BEKTOPA.

public Object elementData[]

Bydep, B KOTOPOM XpPaHATCSA 3/1EMEHTbI BEKTOPaA.

public int elementCount

TekyLlee KOMYeCcTBO 3neMeHToB B 6ydepe.

public int capacitylncrement

KonnuyecTtBo aneMeHTOB, KOTOpoe Aob6aBnseTcs K eMKOCTM BeKTopa npwu 3anosHeHun bydepa
elementData. Ecnv 3HauyeHue 3T1oro nons pasHo O, To pa3mep 6ydepa yasansaeTcs npu
KaXxao HeobXoAMMOCTHN ero yBesm4eHus.

YnpaxHeHue 12.1

HanuwwnTe nporpamMmy, KoTopas OTKpbIBaeT dalil U UNTAET U3 HEro CTpoku (Mo ogHown),

COXpaHsis KaXkayt CTPoKy B o6bekTe Vector, COpTMPyeMOM MeToAoM String.compareTo. B sToMm
BaM MOXET NMPUroANTLCS KNacc A/ UTEHUs CTPOK U3 daiina, co3aaHHbIi B ynpaxHeHun 11.2.

12.5. Knacc Stack

Knacc Stack pacwwmpsieT Vector, fo6aBnss MeToAbl 4519 peanv3aumn npocTenllero creka
o6bekToB Object, NOCTPOEHHOro No NpuHuMny LIFO (“nocnegHnM npuvien, NnepsbiM Bbilwen™).
MeTog push 3aHOCUT O6BEKT B CTEK, @ pop BbITaIKMBAeT BEPXHUN aneMeHT cTeka. Metoa peek
BO3BpaLLaeT 3HaYeHMe BEPXHEro 3/IeMeHTa CcTeKka, Npy 3TOM CaM 3/IEMEHT OCTaeTCs B CTeKe.
MeToa empty BO3BpaLLaeT true, ecnv cTek nNycT. [NonbiTka Bbl30Ba pop uav peek Ans nycroro
obbekTa-cTeka NpMBOAMUT K BO3OYXAEHMIO UCKTIOUeHMs EmptyStackException.
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YT06bI BBISCHUTB, HACKOIbKO AasieKO PacrofioXXeH TOT WM MHOW 3/1EMEHT OT BEPLUMHbI CTeKa,
NpUMeEHSETCS MeTo search; 1 COOTBETCTBYET BEpPLUMHE cTeka. Ecin obbeKkT He HaliaeH,
BO3BpawaeTcs —1. [1ns NnpoBepKM COBMajeHnss NCKOMOro o6bekTa C 0bbekTaMm B CTeEKe
npumMmeHseTca Mmeto Object.equals.

B npuBeaeHHOM Huke npuMepe knacc Stack UCMonNb3yeTcs ANs CNeXeHUs 3a TEM, Y KOro B
[aHHbIi MOMEHT HaxOA4UTCS HEKOTOPbIN NpeaMeT — CKaXeM, UrpyLuka. MmMs ncxogHoro
BflaZenbla nonajaeT B CTek nepBbIM. Koraa KTo-HUbyAb 04a/mKMBAET Y HErO UMPYLUKY, UMS
[O/MKHMKA TakXKe 3aHOCUTCS B CTek. [pu Bo3BpaTe UIPyLUKK UMSI AO/MKHMKA BbITalIkKUBaeTCs U3
cTeka. MNocneaHee MMs JOMKHO BCerja oCTaBaTbCs B CTEKE, TakK Kak B MPOTMBHOM Ciy4yae
6yneT yTpayeHa MHdOpMaums o BnagenbLe.

import java.util.Stack;

public class Borrow {
private String itenNang;
private Stack haslt = new Stack();

public Borrow String nanme, String owner) {
i temName = nane;
hasl t. push(owner); /| nepBEM cremyeT mMMAa BIaIesbLA

}

public void borrow(String borrower) {
hasl t. push(borrower);
}

public String currentHol der() {
return (String)haslt. peek();
}

public String returnlt() {
String ret = (String)haslt.pop();

if (haslt.enpty()) /] ciyualiHo BHTOJIKHYTEII BJlanesiell
haslt. push(ret); /| BepnyTb ero ofpaTHO
return ret;

}

YnpaxHeHue 12.2

[o6aBbTe MeTo, KOTOpbIi MCNOMb3yeT MeToa search, YTo6bl onpeaenTb KOMYEeCTBO
OOJIKHUKOB.

12.6. Knacc Dictionary

Ab6cTpakTHbIN knacc Dictionary dakTnyecku npeactaenset cobon nHTepdenc. B Hem
onpegeneH psa abCcTpakTHbIX METOA0B, MPeAHA3HAUYEHHbIX AN XPAHEHUS 3/1eMEeHTa C
HEKOTOPbIM K/THOYOM W MOCneaytowen BblIbopKM 3/1eMeHTa No K4y. ITOT MHTepdelC aBnseTcs
6a3zoBbIM Ans knacca Hashtable, ogHako knacc Dictionary onpegeneH otaenbHo, 4Tobbl gpyrue
peanunsaumm MOrvM UCNoJib30BaTb Pa3Hble anropuUTMbl 4715 CONOCTaBIEHUS KtoYa C 3/1EMEHTOM.
Knacc Dictionary Bo3BpaliaeT null, cMrHanu3npys o Takmx cobblTMsaX, KakK OTCYTCTBME 3/1IEMEHTA
C 334aHHbIM K/IIOYOM; ClefoBaTeNIbHO, HU K04, HU 3N1eMeHT He MOryT 6biTb paBHbl null. Ecnun
3agdaTtb 3HauveHue null 4na aprymeHTa-kao4Ya nam snemeHTa, Bo3byxaaeTcsa UCKIoveHne
NullPointerException. B cny4dae, ecniv BaM NOHagobuUTCs BBECTU CNeLManbHbI 3/1IEMEHT-
Mapkep, cneayeT UCMNo/ib30BaTb A5 HEro0 3HayeHue, OT/IM4YHOoe oT null.

Knacc Dictionary coaepxuT criegyrowme MeToAbl:
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public abstract Object put(Object key, Object element)

3aHocuT element B cnoBapb € k1to4YoM key. Bo3BpalyaeT cTapblii 31E€MEHT, XPaHUBLUMNCS C
KNo4YoM key, nnu null, ecnu Takoro afieMeHTa HeT.

public abstract Object get(Object key)

Bo3BpawaeT 06beKT, 3aHEeCeHHbI B C/I0Bapb C KO4YOM key, nnun null, ecnv kw4 He
onpeaeneHx.

public abstract Object remove(Object key)

YnangeT u3 cnosaps 3/IEMEHT C K/1H0YOM key 1 BO3BpallaeT 3HayeHue yaasieHHOro 3/1eMeHTa
win null, ecnu KNOY HE onpeaereH.

public abstract int size()

Bo3BpaluaeT KONMYeCTBO 3/1IEMEHTOB B C/I0Bape.

public abstract boolean isEmpty()

Bo3BpalyaeT true, ecnm CioBapb HE COAEPXMUT HU OAHOMO 3/1eMeHTa.

public abstract Enumeration keys()

Bo3BpallaeT o6bekT-nepevmcneHme ans Bcex KAKYen, BXOAAWMX B C1I0Bapb.
public abstract Enumeration elements()

Bo3BpalaeT o6bekT-nepeymcneHne 4ns BCex 31eMeHTOB, BXOASALWMNX B CI0Bapb.

Ob6bekTbl-Nepeyncnenuns, Bo3spawiaemble Metogamm keys n elements, He rapaHTUpyOT
durKcaumm NCXoqHOro COCTOSAHUSA, OAHAKO NpU CO3[4aHUM Kacca, B KOTOPOM MCMO/b3YyeTCs
Dictionary, MOXHO OCYyLLECTBUTb TaKylo rapaHTUIO B Ballen COBCTBEHHONM peanusaumm 3Tux
MeTOAOB.

12.7. Knacc Hashtable

XeL-tabsmybl NpeacTaBnAoT cO60i pacnpoCTPaHEHHbINM MEXAHU3M AN XpaHeHWs nap
kntoy/snemenT. OHK obnagarT TakMMK AOCTOMHCTBAMM, KakK YHUBEPCanbHOCTb M NPOCTOTa, a
Takxe BblcoKas 3(p(HeKTUBHOCTb MpM XOPOLLO NPOAYMaHHOW reHepauumn xew-koaa. Knacc
Hashtable peannsyeT nHtepdeic Dictionary. OH obnagaeTt onpeaeneHHoM eMKOCTbIO U
CpeAcTBaMu, onpeaensiowmMMm MOMEHT yBeMveHns Tabnvubl. Pacwmpenne xew-tabnunubl
TpebyeT NOBTOPHOIO XeLWWpPOBaHUS BCEX €e 3N1IEMEHTOB B COOTBETCTBUM C UX HOBbIM
MOSIOXKEHWEM B YBeNIMUYeHHON Tabnuue, Tak 4To BaxHO obecrneunTb OAHOKpaTHOE U3MEHEeHne
Tabnuupl.

Opyroi dakTop, BAMSALWMA Ha 3PPEKTUBHOCTb XeLw-TabnunLbl, — MpoLecc reHepaunm Xel-
KoAda no ko4y. KOHMIMKTbI Xew-KoA0B A0/MKHbI MPOMCXOANTL Kak MOXHO pexe. Xell-KoAbl
06543aHbl paBHOMEPHO pacnpeaensiTbCa NO AManas3oHy BO3MOXHbIX 3HAYEHWUN, KOTOPbIM AN
Knacca Hashtable coBnagaeT ¢ nonHbIM Anana3oHoM Tuna int. Ecivm pasnuuHble KoY 4yacTo
NPUBOAAT K OAHWM U TEM Xe Xel-KoAaM, TO HeEKOTopas YacTb Xew-tabnuubl 6bICTpO
nepenonHUTCS, B pe3ynbTate yero noctpagaeT 3 eKTMBHOCTb.

3HauyeHne xew-kKoha Bo3BpawaeTcsa MeTogoMm hashCode ans obbekTa, ABNAKOLWEroCs K/TH0YOM.
Mo yMONYaHUIO Kaxabl 06BbEKT MMEET YHMKaNbHbIA Xel-KoA. Micnonb3oBaHme B KavyecTBe
K/t0Yen CryyariHo BblI6paHHbIX 06BbEKTOB MPUBOAUT K MOPOXAEHUIO PA3IMYHbIX XeL-KOAO0B.
Knaccol String, BitSet 1 60nblWMHCTBO APy rnX, Nnepeonpeaensowmx metos equal, 06bI4HO
nepeonpeaenstoT u hashCode. 2To BaXxXHO, NOCKO/bKY Kracc Hashtable ncnone3syeT xew-koa
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ANa HaxoxaeHnsa Habopa K/uel, KOTopble MOMyT COBNaAaTth C 3aA4aHHbIM, U Bbi3blBaeT equal
AN KaXx[oro n3 Takmx o6bekToB, noka He byaeT HangeH coBnagarowmii. Ecnn ans HeKoTopbIX
ob6bekToB equal n hashCode okaxyTcs HECOBMECTUMbIMU, TO MPU NCMOIb30BaHUM 06BHEKTOB
3TOro TMNa B KayecTsBe Kiyern Hastable nx nosegeHne oKaxeTcs HenpeackasyeMbIM.

Mpumep ncrnonb3oBaHUs Kacca Hastable npuseneH B knacce Attributed Impl (cM. pa3aen
“Peanusauuns nHtepdericoB™), B KOTOPpOM 06beKT Hashtable ncnonb3oBaH Ans XpaHeHus
aTpubyToB 06bekTa. B 3TOM npuMepe Kio4YaMm SBSKOTCS CTPOKOBblE 06beKThI,
npeacrtasnsatowme cobom nmeHa atpnbyToB, a 06bekTbl Attr 661 3HaYeHUAMKN aTpubyTOB.

Kpome meToaoB, Bxoaauwmx B knacc Dictionary (get, put, remove, size, iISEmpty, keys un
elements), Hastable coaoep>xuT cnegyooLwime MeTobl:

public synchronized boolean containsKey(Object key)

BosBpaliaet true, ecnm xew-tabavua COAEPXKUT 3NIEMEHT C 3a[aHHbIM KJTHOUOM.

public synchronized boolean contains(Object element)

Bo3BpallaeT true, ecniv 3afaHHbIl element aBnNseTca aneMeHToM xew-Tabnuubl. JaHHas
onepauus asnseTcs 6onee CNOXHOM, YeM MeToA containsKey, MOCKO/bKY Xew-Tabnvua
CNPOEKTUPOBaHa C pacyeToM Ha 3(dEKTUBHBIV MOUCK KITKOYEN, @ HE /IEMEHTOB.

public synchronized void clear()

[enaet xew-tabnuuy nNycTou.

public synchronized Object clone()

Cozpaet agybnukat xew-tabnuupbl. Knoum n anemeHTbl Npy 3T0M He Ay6nunpyroTcs.

0O61bekThl Hashtable aBToMaTMyYeCKM yBENMYMBAKOTCS, KOTAa OHM CTaHOBSATCS C/INLLKOM
3anosIHeEHHbIMU. oA BblpaXXeHWeM “C/IMLIKOM 3arno/IHEHHbIMU” MOHMMAETCS NMpeBbILEHME
rnoka3saresis 3arpy3ku Tabnuubl, KOTOpbIA NpeacTaBniseT coboM OTHOLWEHNE KOMMYECTBa
3/1IEMEHTOB K TeKyLlen eMKocTn Tabnuubl. Korga Tabnuua yBenmumBaeTcs, ee HoBasi EMKOCTb
NMpMMEpPHO BABOE MpeBbILIAeT TeKyLyto. [na noBbiweHns 3hdeKTMBHOCTU cneayeT BbibrupaTb
€MKOCTb, MpeACTaB/IEHHYIO NPOCTbIM YNC/IOM, YTOObI NMpy yBenndeHun obbekTa Hastable Takxke
6b110 BbibpaHo 6vkanee npocToe yncio. cxogHas eMKOCTb Xelw-Tabnnubl U nokasaTesib
3arpys3km MOryT 3a4aBaTbhCs B KOHCTpyKTOpax Hashtable:

public Hashtable()

KOHCTpyMpyeT HOBYIO, MyCTY Xew-Tabnmuy C NPUHATON MO YMOSTYaHUIO UCXOAHOM €MKOCTbIO U
rnokasaTenieM 3arpysku, pasHbiM O, 75.

public Hashtable(int initialCapacity)

KOHCTpynpyeT HOBYIO, MyCTyto Xew-Tabnuuy ¢ 3agaHHOM eMKOCTbHO initial Capacity n NpuHATLIM
Mo yMOSTYaHWUIO NMoKasaTesieM 3arpysku, pasHbiM 0,75.

public Hashtable(int initialCapacity, float loadFactor)

KOHCTpynpyeT HOBYHO, MYCTYtO Xelw-Tabnunuy ¢ 3aaaHHOM eMKOCTbIO M MOoKa3aTesleM 3arpy3Kku
loadFactor, KOTOpbI NpeacTaBnseT coboi uncno, nexailee B gnanasoHe 0,0-1,0 n
onpegenswoluiee MOMEHT yBeNn4eHns XeLIJ-Ta6J1VIL|,bI. Ecnn Konn4ecTtBo 3N1eMEHTOB Xell-
Ta6J1VIL|,bI MpeBbIWAET TEKYLLY €MKOCTb, YMHOXEHHYIO Ha NoKa3aTeslb 3arpy3kKu, To XeLl-
Ta6m/|ua aBTOMaTU4eCKn yBeINYNBAETCA.
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EMKOCTb MO yMOnM4YaHuto BbIGBUpaeTcs “pasyMHOIN”, MPUYEM KPpUTEPUI Pa3yMHOCTU 3aBUCUT OT
peanu3aumu. lNocne KOHCTpyMpoBaHus obbekTa Hashtable HEBO3MOXHO M3MEHUTb MOKasaTesnb
3arpys3kum uan SiBHO 334aTb HOBYK €MKOCTb.

Mpu yBennyeHnn obbekTa Hashtable NOBTOpHOE XelnMpoBaHME OCYLLEeCTBASETCSH METOA0M
rehash. MeTtoza rehash aBnfeTcsa 3aWMLLEHHBIM, TaK YTO pacClUMPEHHbIE K/1aCCbl MOTYT BbI3blBaTb
€ro rno CBOEMy YCMOTPEHMUIO, KOrAa OHU peLlaT, YTO HacTynuao BPeEMS YBEINYNTbL EMKOCTb
Tabnuupl. 3agaTb HOBbIN pa3Mep Npu 3TOM HEBO3MOXHO — OH BCErga BblUYMCNSETCS METOAOM
rehash.

Mpu peannsaumun metoa Hashtable.toString BO3BpallaeT CTPOKY, KOTOpas NoOSIHOCTbIO
OMuCbIBAET coaepxumoe Tabnuubl, BKAKOYasa pe3ybTaTbl Bbi30Ba to String 415 BCEX KIOYEN U
3/1EMEHTOB, BXOASAWUX B Hee.

YnpaxHeHue 12.3

B knacce WhichChars, nmeetcsi npobnema ¢ NOMETKON CMMBOJIOB B BEPXHEN YacTu Anana3oHa
Unicode, MOCKOJIbKY BbICOKME 3Ha4Ye€HNA CMMBOJIOB OCTaBIAKT MHOIMO HENCMOJIb30OBAHHbIX 6uTtoB
B HMXXHEWN YacTu AmanasoHa. PewmnTe 3Ty npobnemy ¢ nomowblo knacca Hashtable, coxpaHsas
06bekT Character ans kaxaoro obHapy>XeHHoro cumona. He 3abyabTe HanmcaTb CBOM Knacc-
nepeuncneHue.

YnpaxHeHue 12.4

Tenepb BOCMOMb3yHTECh KNaccoM Hashtable, 4Tobbl coxpaHsaTb 06beKT BitSet Ana Kaxaoro
HOBOro cTapuwero 6arTa (CTapwme 8 61T), BCTpeYatoLerocs BO BXOAHOM CTPOKE, MPUYEM
Kaxabl BitSet nomkeH coaepXxaTb Mnaawme 6anTel BMECTe C AaHHbIM cTapwmnm 6antom. He
3abyabTe HaNMcaTb CBOW Klacc-nepeyncrieHme.

YnpaxHeHue 12.5

HanuwwuTe nporpamMmy, KoTopas nosb3yeTtcs obbekToM StreamTokenizer ans pasbuenus
BXOAHOro davina Ha cnosa M noacyeTa KonM4yecTsa C/oB B daine, ¢ BbIBOAOM pe3ybTaTa.

12.8. Knacc Properties

Ewe oanH pacnpoCTpaHeHHbI BapuaHT Napbl KNKY/3/1EMEHT — CIIMCOK CBOVMCTB, COCTOALNN U3
CTPOKOBbIX MMEH 1 CBSA3aHHbIX C HUMW CTPOKOBbIX 3/1EMEHTOB. DTa Pa3HOBUAHOCTb C/1I0Baps
yacTto obnagaeT BCnoMoraTefibHbIM HabopOM 371eMEHTOB MO YMOMTYaHMIO A/ CBOWCTB,
oTcyTcTBYOWMX B Tabnuue. Knacc Properties aBnsietca pacwmpeHveM Hashtable. MpakTuyecku
OJ1s1 BCEX MaHUMYNSAUMIA CO CMMCKaMKM CBOMCTB UCMOMb3YyTCa MeToAbl Hashtable, ogHako ans
noslyYyeHns CBOMCTB NPUMEHSeTCS OAUH U3 ABYX MeToAoB getProperty:

public String getProperty(String key)

Bo3BpallaeT afieMeHT Ans 3a4aHHOro Kt4da key. ECnv ko4 OTCYTCTBYET B CMTUCKE CBOWCTB,
MpoCMaTPUBAETCH CMMCOK CBONCTB MO YMOYaHMIo (€C/M OH CyllecTByeT). MeToz Bo3BpallaeT
null, ecnn CBOMCTBO HE HAaNAEHO.

public String getProperty(String key, String defaultElement)

Bo3BpalyaeT sanemMeHT 4N 3a4aHHOro kntoya key. Ecnim koY OTCYTCTBYET B CMUCKE CBOWCTB,
npocMaTpuBaeTCs CMMCOK CBOWCTB MO yMONYaHuo (eCcnm OH cyulecteyeT). Ecam anemeHT
OTCyTCTBYeT B 060MX cnuckax, Bo3BpallaeTcsa cTtpoka defaultElement.

Knacc Properties conoep>XuT ABa KOHCTPYKTOpa: OAWH Bbi3biBaeTCs 6€3 apryMeHTOB, @ BTOPOMY
nepepaeTcs 06beKT Properties, KOTOPbIN NpeACTaBAsSET BCMOMOraTebHbI CMIMCOK CBOMCTB MO
yMoOn4aHuo. Ecnm nonck B OCHOBHOM CMMCKE CBOMCTB OKa3bIBAETCA HEYAAUHbIM, TO
MnpocMaTpUBaETCs BCMOMOraTe/bHbIN 06beKT Properties, KOTOpbI, B CBOKO O4epeb, MOXET
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MMeTb COH6CTBEHHbIN BCMOMOraTeibHbIN 06bEKT CO CBOMCTBAMU MO YMOJIHaHUIO, U Tak farnee.
Llenoyka OCHOBHbIX M BCMNOMOraTesibHbIX CMIMCKOB CBOMNCTB MOXET MMETb MPOU3BOJIbHYIO ANTUHY .

public Properties()
Co3paeT nyCcTon CNMCOK CBOWCTB.
public Properties(Properties defaults)

Co3paeT NycToi CrUCoK CBOWCTB C 3afaHHbIM BCNOMOraTesibHbIM 06beKTOM Properties ans
NMoucka CBOWCTB, OTCYTCTBYIOLLMX B OCHOBHOM CIUCKE.

Ecnm cnvcok cBOMCTB COCTOUT TOIbKO M3 CTPOKOBbLIX K/THOUEM U 3NIEMEHTOB, MOXHO 3anucCbiBaTb
WU CYMTBIBATb €ro u3 daitna uam MHOro NoToka BBoAa/BbiBOAA C MOMOLLbIO CleayroLmx
METO/0B:

public void save (OutputStream out, String header)

CoxpaHsieT coaepXxmmoe cnmcka cBoncts B OutputStream. CTpoka header 3anucbiBaeTcs B
BbIXOAHOW MOTOK B BMAE KOMMEHTapus, COCTOSILLLErO U3 OAHOM CTPOKW. He nonb3ynTtech
MHOFOCTPOYHbIMW 3aro/1I0BKaMM-KOMMEHTAPUAMU, MHAUYE COXPAHEHHbIN CMMCOK CBONCTB He
YAACTCs 3arpy3nTb. B daine coxpaHsaTCa TOIbKO CBOMCTBA, BXOASALWLME B OCHOBHOW CMUCOK,
HO HE BO BCrOMOraTesibHbIN.

public synchronized void load(InputStream in) throws
10Exception

3arpyaeT CnMCcOK CBOWCTB U3 InputStream. MNpegnonaraeTcs, YTO CNUCOK CBOMCTB 6bln paHee
COXpaHeH MeToAOoM save. MeToa 3arpy’KaeT CBOMCTBA TOIbKO B OCHOBHOW CMUCOK, HO HE BO
BCMOMOraTesibHbIN.

Onsa nonyyeHnsa obbekTa Enumeration, npeacraenstowero cobon “doTtorpaduio” Knoven B
CNUCKe CBOWCTB, MpUMEHSsieTCs MeToZ propertyNames:

public Enumeration propertyNames()

Co3paeT ob6beKkT-nepeyuncieHme C nepeyHeM BCex Ktyen. Metoa rapaHTmpyeT dmkcaumio
MCXOAHOMO COCTOSIHUS.

public void list(PrintStream out)

BbIBOAUT CBOWCTBa M3 CMMCKa B 3aZlaHHbIM NOTOK PrintStream. MeToa noneseH BO BpeMs
OTNaAKW.

MNMocne co3paHns ob6bekTa HEBO3MOXXHO U3MEHUTb €ro BCroMoraTesibHbll nepeyeHb CBOMCTB.
Ecnun 310 BCe xe HeobxoaMMO caenaTb, MOXHO CO34aTbh NOAKAAcC knacca Properties u
M3MEHUTb 3HaYeHne 3awuueHHoro nons defaults, cogepxaliee CNMMCOK CBOUCTB MO
YMONYaHUIO.

12.9. Knaccbl Observer/Observable

Tunbl Observer/Observable npenocTaBnsaT NPOTOKO/, B COOTBETCTBUU C KOTOPbIM
NpOM3BOJIbHOE KONMYecTBO 06beKkToB-Habnogatenen Observer Nony4vatoT yBeAOMIEHUS O
KaknX-nnmbo n3mMeHeHnsAX am cobbITUSX, OTHOCALUMXCS K MPOU3BOIbHOMY KONNMYecTBy 06beKTOB
Observable. O6bekT Observable npomnssoanTcs oT noaknacca Observable, 6narogaps yemy
MO>XHO BECTU CNMCOK 06bekToB Observer, yBeaoMnsieMbiXx 06 nameHeHusx B obbekTe
Observable. Bce o6bekTbl- “Habnogatenn”, Bxoaswme B CNUCOK, AO/MKHbl peann30BbiBaTb
nHTepdelic Observer. Korga ¢ HabnogaemMbiM 06 bEKTOM MPOUCXOAAT U3MEHEHUS, 3aCTYXMU
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BawlWmne BHMMaHuA, Win Cny4daloTcsa HEKOTOpPbIE CO6bITVIF|, KOTOpble NpeacCTaBndAT MHTEpPeC And
Observer, Bbi3biBaeTcst MeToA notifyObservers o6bekTa Observable, KOTopbin obpallaeTcs K
MeToAy update ansa kaxzaoro n3 o6bvekToB Observer. Metoa update nHTepderica Observable
BbIMSANT cnegyowmm obpasom:

public abstract void update(Observable obj, Object arg)

MeTop Bbi3biBaeTcs, koraa 06bekT Observable gonxeH coobwunTe HabnwaaTensM o6
WM3MEHEHUU NI HEKOTOPOM cobbiTuun. MNapameTp arg AaeT BO3MOXHOCTb nepeaayn
NpOM3BO/IbHOrO 06beKkTa, CoaepXallero OnMcaHne naMeHeHns unn cobblTns B obbekTe
Observer.

MexaHun3m Observer/Observable npoekTnpoBancs C pacyeToM Ha YHMBEPCANbHOCTb. Kaxabii
knacc Observable cam onpegensieT, Korga v NpyM Kaknx 06CToAaTeNbCTBaX AO/MKEH Bbl3bIBATbCS
mMeToA update o6bekTa Observer.

Knacc Observable peannsyet MeToabl 4515 BeAeHUSA cnncka obbekToB Observer, 4519 YCTaHOBKMU
¢nara, coobwatowero 06 nameHeHnn obbekTa, a Takxe AN Bbl30oBa MeToAa update no60oro ns
obbekToB Observer. [Ans BeaeHms cnmcka o6bekToB Observer MCNONb3yOTCS cneayrolme
MeToAbl:

public synchronized void addObserver(Observer o)

[Job6aBnsieT apryMmeHT 0 Tuna Observer kK cNncky obbekToB-HaboaaTenemn.

public synchronized void deleteObserver(Observer o)

Ypanset apryMmeHT o Tuna Observer n3 cnmcka ob6bekToB-Habnogatenemn.

public synchronized void deleteObservers()

Ypanset Bce 06bekTbl Observer 13 cnucka HabnoaaTenen.

public synchronized int countObservers()

Bo3BpallaeT konm4yectBo 06bekTOB-HabnogaTenen.

Cnepytowme meToabl n3eewatoT 06bekTbl Observer 0 NMpoM30LWeaLWNX N3MEHEHUAX:

public synchronized void notifyObservers(Object arg)

YBenomnset Bce 06bekTbl Observer o TOM, 4To € HabnogaeMbiM 06bEKTOM UTO-TO MPOM30LLSIO,
rnocne yero cbpaceiBaeT diar nameHeHnsa obbvekTa. [Ang kaxaoro obvekTa-Habnwogatens,
BXOASLLEro B CMCOK, BbI3bIBAETCA €ro MeTo4 update, nepebiM NapaMeTpoM KOTOPOro siBAseTCs
06bekT Observable, a BTopbiM — arg.

public void notifyObservers()

SkBuBaneHTeH notifyObservers(null).

MpuBeaeHHbIN HMXKE NMpUMep NokKasblBaeT, Kak npoTokon Observer/Observable moxeTt

NMPUMEHATBLCA ANs Ha6J1K),CI,eHVIFI 3a nosib3oBaTesiaMu, 3aperncTpupoBaHHbIMMU B CUCTEME.
CHauana onpegenseTcs knacc Users, pacwmpsowmin Observable:

inmport java.util.*;

public class Users extends Cbservable {
privat e Hashtabl e | oggedln = new Hashtabl e();
public void login(String nane, String password)
t hrows BadUser Exception
{
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/'l meron Bo3Byxmaer mcxmmouenve BadUser Exception
i f (!passwordVvalid(nanme, password)
t hrow new BadUser Except i on(nane) ;

User State state = new User St at e( hane) ;
| oggedl n. put (name, state);

set Changed() ;

noti fyQbhservers(state);

public void | ogout(UserState state) {
| oggedl n. renove(state. name());
set Changed() ;
noti fyQbservers(state);

}

11
}

O6beKT Users coaep>XnT CNUCOK aKTUBHbIX MO/b30BaTeNeN N ANS KaXA0ro U3 HUX 3aBOAUT
06bekT UserState. Korga k10-nnbo 13 nonb3oBaTtenen BXOAUT B CUCTEMY MM NpeKkpawaeT
paboTy, To BceM o6bekTam Observer nepenaetcsa ero 06bekT UserState. Metoa notifyObservers
paccbinaeT coobleHnsa HabngaTensaM N1Wb B C/lyYae U3MEHEHUs COCTOSHUA Habnogaemoro
obbekTa, Tak YTO Mbl AO/MKHbI TaKXe BbI3BaTb MeToA setChanged ans Users, nHaue
notifyObservers Hu4ero He caenaet. Kpome MeToaa setChanged, CcyllecTByeT ele ABa METOAA
Ansa pabotbl ¢ dnarom naMeHeHms coctosiHus: clearChanged nomevaeT 06bekT Observable kak
Hen3MeHsaBLWuIics, a hasChanged Bo3BpawaeT normyeckoe 3HaveHune dnara.

Hu>ke nokasaHo, Kak MOXET BbIrMSaAeTb peanusaumsa update ansa obbekta Observer, NOCTOAHHO
cneasilero 3a COCTaBOM 3aperMcTpUpOBaHHbIX NOJib30BaTesNei:

inmport java.util.*;

public class Eye inplenments Observer {
Users wat chi ng;

public Eye(Users users) {
wat chi ng = users;
wat chi ng. addCbserver (t his);

}
public void update(Cbservabl e users, Cbject whichState)
{
if (users != watching)
throw new |11 egal Argunent Exception();
User State state = (UserState)whichState;
i f (watching.loggedln(state)) /'l Bxom B cucremy
addUser (state); /'l BHecTu B crnmcox
el se
removeUser (state); /| ymamure w3 cnucka
}

}

Kaxxabii 06bekT Eye HabnogaeT 3a KOHKpPeTHbIM 06bekToM Users. Koraa nonb3oBaTtesib BXOAUT
B CUCTEMY WaM npekpawaeTt paboTty, o6bekT Eye n3BewaeTcs 06 3TOM, MOCKO/bKY B €ro
KOHCTPYKTOpE Bbi3blBaeTcs MeTos addObserver ans obbekta User, B KOTOPOM 06beKT Eye
yKa3blBaeTCcs B KavecTBe obbekTa-Habnogatens. MNpu Bbi3oBe MeToAa update NponMcxoanT
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npoBepKa Ha MpaBWIbHOCTb MNapaMeTPOB U U3MEHEHUE BbIBOAMMOW MHMOpMaLMK B
3aBMCMMOCTU OT TOrO, BOLUEN I AaHHbIV NO/b30BaTelb B CUCTEMY UMW BbILLE.

MpoBepka Toro, YTo MpPoOnCxXoamT ¢ 0bbekToM UserState, B JaHHOM C/ly4yae BbINOSIHAETCA
npocTo. BnpoyeMm, ee MOXHO n3bexatb — A5 3TOro cneayeT BMECTO caMoro obbekTta UserState
nepegaBaTb 06bEKT-060/104KY, KOTOPbIN OMUCbIBAET, YTO U C KEM MPONCXOAMT. Takon BapuaHT
BbIrNAAUT HarnagHee n obnervyaet gob6aBreHne HOBbIX BO3MOXHOCTEN 6e3 HapyLueHns
CyLLEeCTBYHOLLEro NporpaMMHOro Koaa.

MexaHu3m Observer/Observable oTyacT HanoMMHaeT MexaHu3M wait/ notify Ans NOTOKoB,
OMWCAHHbIN Ha CTP. , OAHAKO OH OT/iMvaeTcs 6onbliel rMOKOCTbIO U MEHBLUMM KOJIMYECTBOM
OrpaHnyeHunii. MexaHu3M NOTOKOB rapaHTUpYyeT, YTO CMHXPOHHbIM AOCTYN 3alMUTUT NporpamMmmy
OT HexenaTesbHbIX 3deKTOB MHOr03aA4a4yHoCTN. MexaHn3M HabnaeHsa No3BoaseT
OpraHn3oBaTb MeXAy Y4YacTHMKaMu ftobyto CBA3b, HE 3aBUCSLLYIO OT UCMOJIb3yEeMbIX MOTOKOB. B
060MX MexaHu3Max npeaycMoTpeH NocTaBWwmK nHpopmaumn (Observable n o6bekT,
BbI3biBatOWmI notify) n ee notpebutens (Obs e rver n 06beKT, BbI3blBaKOLWNIA wait), 04HaKOo
OHW YAOBAETBOPSAIOT pasnimyHble noTpebHocTn. Ncnonb3ynTe wait/ notify, korga MexaHusm
OOJDKEH yunTbiBaTb crneumdunky notokos, u Observer/ Observable ansa 6onee o6wmx cnyyaes.

YnpaxHeHue 12.6

CospanTe peannsaumto nHtepderica Attributed, B koTopor MmexaHu3M Observer/Observable
MCNOb3yeTCcs ANa yBeAOMAeHus HabnoaaTtenen 06 naMeHeHusaX, nNponcxoasimx ¢ ob6bekTamm.

12.10. Knacc Date

Knacc Date npefoCcTaBnseT B pacrnopsiXXeHue NnporpaMMmcTa MexaHu3m ANs BblYUCIIEHUN,
CBSI3aHHbIX C AaTaMW U BpEMEHEM, a TakXe ANS BblBOAA UX pe3y/bTaToB (MO YMOMYaHUIO BbIBO
ocylwiecTtensieTcs B popmare, ncnosbdyemom B CoeamHeHHbIx LLTaTax). Bbl MOXeTe yCTaHOBUTb
[aTy v onpeaenuTb ee, Npy HEO6XOANMMOCTU YUNTbIBAsA JTOKaAbHbIA YaCOBOW MOsC.

Mpeanonaraetcs, 4To knacc Date paboTaeT B COOTBETCTBUM CO cTaHAapToM UTC (Coordinated
Universal Time — KOOpANMHWPOBAHHOE YHMUBEPCasibHOE BpeMS), OAHAKO 3TO He Bceraa
BO3MOXHO. HETOUHOCTM BO3HMKAIOT M3-3a MEXaHU3MOB ObpalleHnsi CO BpEMEHEM,
MCMOJb3yeMbIX B ONepaunoHHOM cucteme. /IoYT BCe COBPEMEHHbIE CUCTEMbI BPEMEHHOIO
VMCUYNCNIEHNS NpeanonaratT, YTO OAHU CYTKU COCTOAT U3 24*60*60 cekyHA. B cucteme UTC
NPUYMEpPHO pas B rof K CyTkam npubasnseTcsa AOMNOSHUTENbHAs CeKyHAa, Ha3blBaemas
"nepexogHon". BoNbLWNHCTBO KOMMNbIOTEPHbIX YacoB He obnagaeT Heob6X0AMMONM TOYHOCTbIO,
yTo6bI OTPaxaTb 3TOT paKkT, NO3TOMY Knacc Date Takxe He yuuTbiBaeT ero. HekoTopble
KOMMbIOTEPHbIE CTaHAAPTbl onpeaeneHbl B GMT - 3TO Ha3BaHWe SBNSeTCH
obuweynotpebutenbHbiM, Toraa Kak UT npeactaBnseT cobon "HayyHoe" Ha3BaHWe TOro xe
camoro ctaHgapTta. Paznnumne mexay UTC n UT coCcTOMT B TOM, 4YTO cTaHAapT UT OCHOBaH Ha
aTOMHbIX Yacax, a UTC - Ha acTpoHOMUYecKknx HabnwgeHnsax. Ha npaktmke otnmume
oKasblBaeTcsa npeHebpexnmo ManbiM. CCbISIKM Ha AOMOSHUTENBHYIO MH(MOPMaLMIO NPUBEAEHbI B
pa3gene "Bubnuorpacdus™./ KoMNOHeHTbl AaT 3a4at0TCA B eAMHNLAX, MPUHSATBIX B CTaHAapTe
UTC, » NnpuHaaniexaT COOTBETCTBYIOLWMM Anana3oHaM. 3HayeHue, BbIXOAsLee 3a npeaensbl
AnanasoHa, MHTEpPrpeTMpyeTCcs NpaBuibHO — HanpuMep, 32 sHBaps 3KBMBaNeHTHO 1 deBpans.
[Jwnana3oHbl onpeaensoTcs cneaywmM obpasom:

roa rog nocne 1900, co Bcemu umndpamm
mecsay 0-11

AaTa AeHb Mecsua, 1-31

yac 0-23

MUHYTbI 0—59
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CeKyHAbl 0—61 (C yyeToM nepexofHOW CeKYHAbI).

Knacc Date npocT B MCMOMNb30BaHUN, HO COAEPXKUT MHOIMO METOA0B:

public Date()

Co3paeTt 06bekT Date, COOTBETCTBYOLMIA TEKYLLEN AaTe/BPEMEHU.

public int Date(int year, int month, int date, int hrs, int min, sec)
Co3paeTt 06bekT Date, COOTBETCTBYOLWMIA 3a4aHHOW AaTe/BpeMEHMU.

public Date(int year, int month, int date, int hrs, int min)

JkBuBaneHTHo Date(year, month, date, hrs, min, 0), TO eCTb Ha4yany TeKyLleln MUHYTbI.
public Date(int year, int month, int date)

JkBuBaneHTHo Date(year, month, date, 0, O, 0), TO €CTb MO/SIYHOYM 3aZ4aHHON AATbl.
public Date(String s)

Co3paeT JaTy M3 CTPOKU B COOTBETCTBUM C CUHTAKCUCOM, NMPUHATBLIM B METOAE parse
(cM. HmXe).

public static long int hrs, int min, UTC(int year, int month, int date, int sec)
BbluncnseT 3HaveHme B cTaHgapTe UTC ans ykasaHHoOW AaTbl.

public static long parse(String s)

AHanunanpyeT CTPOKY, NPeACTaBASAILYI0 BpeMS, N BO3BPaLLAEeT NojlydeHHOoe 3HaveHne. MeTto/
MoOXeT paboTaTb cO MHOrMMKM hopMaTaMm, HO BaXKHee BCEro, YTo OH BOCMPUHMMAET AaTbl B
cTaHgapTe IETF: “Sat, 12 Aug 1995 13:30:00 GMT”. OH TakXe NOHMMAET COKpalleHusa Ans
YacoBbIX MOSACOB, Ucnonb3yemble B CLUA, HO B 06LemM cnyyvae AO/HKHO UCMOIb30BaTbCA
CMeLleHune A1 YyacoBoro nosca: “Sat, 12 Aug 1995 13:30:00 GMT+0430" (4 yaca 30 MUHYT K
3anagy ot [pUHBUYCKOro MepuanaHa). Ecnm yacoBor nosic He yKasaH, npearno-naraercs
NIOKanbHbIN YacoBon nosc. MNpu ykaszaHMm 4acoBoro nosica crtaHaaptbl GMT 1 UTC cumntaroTcs
3KBUBANEHTHLIMU.

public Date(long date)

Co3paeTt ob6bekT-aaTty. MNepen co3gaHmnem obbekTa Date NponcxoanT HOpManu3aums nonen.
MeToz BOCMpUHMMAET B Ka4yeCTBe NapaMeTpa 3HavyeHne, Bo3BpallaeMoe MeTodamm parse v
UTC.

public int getYear()

Bo3BpallaeT roa, Bcerga cneayrowmin nocrie 1900.

public int getMonth()

Bo3BpalyaeT 3HayeHne Mecsua B AnanasoHe 0—11 (c sHBaps no Aekabpb COOTBETCTBEHHO).
public int getDate()

Bo3BpallaeT ymncno mecsua.

public int getDay()

Bo3BpalaeT aeHb Hegenu B AnanasoHe 0—6 (C BOCKpeCceHbs A0 Cy660Tbl COOTBETCTBEHHO).
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public int getHours()

Bo3BpallaeT yac B Anana3oHe 0—23 (3HayeHne O COOTBETCTBYET MOSTYHOUM).
public int getMinutes()

Bo3BpallaeT MMHYTbI B Anana3oHe 0-59.

public int getSeconds()

Bo3BpalyaeT cekyHAbl B gnanasoHe 0—61.

public long getTime()

Bo3BpallaeT Bpems B popmaTte UTC.

public int getTimezoneOffset()

Bo3BpalyaeT cMeLleHMe YacoBOro nosica B MMHyTax. Pe3ynbTaT yunTbiBaeT BpeMs CyTOK, U Ha
HEro MOXET BUSATb JIeTHEE BPEeMS — eC/I OHO YUUTbIBAeTCH, TO B 3aBUCMMOCTU OT BPEMEHU
rofa MOXeT MPUCYTCTBOBaTb AOMOMHUTENbHOE CMELLEHME YacoBOMo Mosica.
public void setYear(int year)

YcTaHaBnmBaeT 3HaveHue roga. og gomkeH 6biTb nocne 1900.

public void setMonth(int month)

YcTtaHaBnmBaeT Mecsl,.

public void setDate(int date)

YcTaHaBAvMBaeT uMcio Mecsaua.

public void setDay(int day)

YcTaHaBnvMBaeT AeHb Heaenu.

public void setHours(int hours)

YcTaHaBnvMBaeT yac.

public void setMinutes(int minutes)

YCcTaHaBnMBaeT MUHYThHI.

public void setSeconds(int seconds)

YCTaHaBnMBaET CEKYHAbI.

public boolean before(Date other)

Bos3BpalwiaeT true, ecnun gata obbekTa HacTynaeT paHblue gaTel other.
public boolean after(Date other)

Bo3BpalwiaeT true, ecnun gata obbekTa HacTynaeT nocne gatbl other.
public boolean equals(Object other)

Bo3spaluaert true, ecnivm gaTa 06beKTa NpeacTasnseT B ctaHaapTte UTC Ty xe aaTy, yuTo v other.
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public int hashCode()

BbluncnseT xew-koa, 4tobbl 06bekTbl Date MO MCNOMb30BaTbCSA B KAUECTBE K/IHOUEN B Xell-
Tabnuuax.

public String toString()

Mpeobpa3syeT gaTty B String, HanpuMep: “Fri Oct 13 14:33:57 EDT 1995". /®opMaT CTPOKHU
coBrnagaeT ¢ opMaToM, UCMONb3yeEMbIM B DYHKLMN ctime B COOTBETCTBMWU CO CTaHAapTOM ANSI
c./

public String toLocaleString()

Mpeobpa3syeT faTty B String € nCNoNb30BaHMEM HaUMOHanbHOro dopmaTa. JpyrumMmm cnosamu,
naTa 6ygeTt npeacrtasnieHa B BUAE, MPUHSATOM B JIOKAJIM30BAHHOW ONepaunoHHOM CucCTEME.
Hanpumep, xutenun CLUA npuBbIkIn BUAETL Mecsl rnepes yicnom (“June 13"), Toraa Kak B
EBpone 06bl4HO Mcnonb3yeTca obpaTHbI nopsaok (P13 June ™).

public String toGMTString()

Mpeobpa3syeT faTty B String ¢ ncnonb3oBaHMeM KoHBeHUMUK Internet GMT, B (popme

d mon yyyy hh:mm:ss GMT

roe d — umcno mecsaua (ogHa wam ase umdpbl), mon — nepseble Tpu 6yKBbl Mecsua, yyyy —

roa u3 vetbipex umdp, hh — vacel (0—23), mm — MWUHYTbI, @ SS — CeKyHAbl. NHdopmaums o
MECTHOM YacOBOM MOSACE NMpU 3TOM UTHOPUPYETCH.

12.11. Knacc Random

Ob6bekTbl knacca Random npegHasHayeHbl 4na paboTbl C HE3aBUCUMbIMU
nocnefoBaTelbHOCTAMU NCEBAOCyYalHbIX Yncen. Ecnn Bam HyXHa nocnegoBaTeNbHOCTb TMMa
double 1 Bac He nHTepecyeT NopsAOK CnefoBaHUS YMCeN, MOXHO BOCMO/Ib30BaTbCH METOA0M
java.lang.Math.random — oH co3gaeT 06bekT Random Mpu NepBOM BbI30BE U B AafIbHENLLEM
BO3BpaLlaeT NceBAoC/y4YanHble Yncia U3 3Toro obbekra. Utobbl MMeTb 60onblue CpeacTs ans
KOHTPO/1S 3a NocnefoBaTe/lbHOCTbIO (HanpuMep, 4Tobbl UMeTb BO3MOXHOCTb 334aTb CTapTOBOe
3HaueHue), co3ganTe o6bekT Random m nony4yanTe ymcna oT Hero.

public Random()

Co3naeT HOBbIV reHepaTop CyYaliHbiX ymcen. CTapToBOE 3HAUYEHWE OnpeaenseTcs Ha
OCHOBaHWM TEKYLLEr0 BPEMEHW.

public Random(long seed)

Co3paeT HOBbIW reHepaTop ClyYaHbIX YMCEN C 3af4aHHbIM CTapTOBbIM 3HayYeHneM. [1ea obbekTa
Random, co3gaHHble ¢ 0AMHaKoBbIM seed, 6yayT nopoxaaTb coBnajatowme
nocnefoBaTe/IbHOCTM NCEBAOCAYYaNMHbIX Yncen.

public synchronized void setSeed(long seed)

YcTaHaBnMBaeT CTapTOBOE 3HAaYeHWe reHepaTopa C/ydalHbIX Yynucen paBHbiM seed. MeToq
MOXeT 6bITb BbI3BaH B /106011 MOMEHT — B pe3yJibTaTe npousonaeT cbpoc nocneaoBaTeibHOCTU
M nocrenyrolee ee nopoxaeHne Ha OCHOBE CTapTOBOrro 3HAaUYEHUS.

public int nextInt()

BosBpallaeT nceBfocyyainHoe 3HauyeHue Tuna int, paBHOMEPHO pacnpeaesnieHHoe Mexay
BenuunHamm Integer.MIN_VALUE u Integer.MAX_VALUE BKIOUYATESNBHO.
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public long nextLong()

BosBpallaeT nceBgocyyaiHoe 3HauyeHue Tuna long, paBHOMEPHO pacrnpeaeneHHoe Mexay
BenMunmHamMm Long.MIN_VALUE n Long.MAX_VALUE BKAOUYUTENBHO.

public float nextFloat()

Bo3BpalaeT nceegocny4variHoe 3HadeHne tuna float, paBHoMepHO pacnpegeneHHoe Mexay
BennunHamu Float.MIN_VALUE n Float.MAX_VALUE BKHOUMUTESIBHO.

public double nextDouble()

Bo3BpalyaeT nceegocny4variHoe 3HayeHne Tuna double, paBHOMEPHO pacnpeaesieHHoe Mexay
BennynHamu Double.MIN_VALUE n Double.MAX_VALUE BKIHOYUTESBHO.

public synchronized double nextGaussian()

Bo3BpallaeT nceeaocny4variHoe 3HadeHne tuna double, nogumHsoLweecs pacnpeaeneHunio
aycca, ¢ MaTeMaTnyeckmm oxugaHmem 0,0 U cTaHAapTHbIM OTKJTIOHEeHMeM 1,0.

YnpaxHeHue 12.7

[ U3BECTHOro KOMMYeCcTBa LWECTUIPaHHbIX KyBMKOB MOXHO BbIYUC/IUTb TEOPETUYECKYHO
BEPOSTHOCTb BbINAAEHNSA KaXA0M U3 BO3MOXHbIX CyMM. HanpuMep, Ana ABYyX LUECTUIPaHHbIX
KybnKOB BEPOSATHOCTb BbIMaAEHMSA CEMU OUYKOB COCTaBnseT 1/6. Hannwute nporpamMmmy, KoTopas
CpaBHMBAaET TEOPETUYECKOE pacrpeesieHe 04KOB AN U3BECTHOro Yncia Kybukos C
3KCMepuMeHTaslbHbIMU AaHHbIMU, MNOJTYYEHHbIMU B pe3y/ibTaTe MHOMOYMCEHHbIX “OpOCKOB”,
ncnonb3ywmx Random ansa reHepauum ymicen Mmexay 1 n 6. UmeeTt nn 3HauveHume Bbibop
MeToAa, reHepupytowero yncna?

YnpaxHeHue 12.8

HanuwwuTe nporpaMMmy, KoTopas TeCTMpyeT MeToA nextGaussian, oTobpaxxas pacrnpeaeneHue
A58 60/1bLLOM0 KOMMYECTBa Yncen B BUAe rpadmnka — ero posib MOXET UrpaTb rMMCTOrpaMma ms
CUMBOJSIOB *.

12.12. Knacc String Tokenizer

Knacc StringTokenizer 4ennT CTPOKY Ha 4acTu, UCMONb3ys AJ19 3TOM0 CUMBOSbI-Pa3aeSUTeNn.
MNMocnenoBaTesibHOCTb NIeKCEM, BblAEIEHHbIX U3 CTPOKM, PaKTUUeCKn npeactaBnseT cobon
ynopsAoYeHHbIN 06beKT-Nepeuncrnenre, No3ToMy kiacc StringTokenizer peanusyeT nHTepdeinc
Enumeration. Bl MOXeTe nepeaasaTb 06bekTbl StringTokenizer meToAaM, KOTopble
obpabaTbiBaloT 06bEKTbI-NepeynciieHms, Uam BOCnonb30BaTbCa MeToAamMmm Enumeration ans
npoeeaeHnsa ntepaumin. StringTokenizer TakxKe NpeAoCcTaBnseT psag MeTogos ¢ 6onee
KOHKpeTHOW Tunmsaumen. MNMepeuncnenmne StringTokenizer He rapaHTupyeT pukcaumm
WMCXOAHOMO COCTOSIHMSA, HO 3TO HE MMEET 3HaYeHM s, MOCKOsbKY 06beKTbl String AOCTYMHbI
TONbKO ANS YTeHus. Hanpumep, Ans AeneHns CTPOKM Ha JIeKCeMbl, OTAeNsAeMble 3ansaTbiMn U
npobenamm, MOXET UCMONb30BaTLCA ClEeAY WA LMK :

String str = "Cone, and forgotten";
StringTokeni zer tokens = new StringTokeni zer(str, " ,");
whi |l e (tokens. hasMor eTokens())

System out . printl n(tokens. next Token());

3ansaTasa BKAKOYEHa B CMUCOK pasfenuTenen B KOHCTpykTope StringTokenizer ans toro, 4ytobbl
aHanusaTop “nornowan” 3ansaTble BMecTe ¢ npobenammn, ocTaBAsAs TObKO C/10Ba, KOTOpbIe
BO3BpaLLAlOTCA MO OAHOMY. Pe3ynbTat paboTbl MpuMepa BbIMAAUT cleayowmm obpasom:

Gone
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and
forgotten

Knacc StringTokenizer cOAep>XUT HECKONIbKO METOA0B, KOTOPbIE ONpPeAen AT, YTO CHUTaTb
C/I0BOM, cneayeT nn OoTAenbHO obpabaTbiBaTb CTPOKM M Yncna, U Tak ganee:

public StringTokenizer(String str, String delim, boolean returnTokens)

KoHcTpyunpyeT obbekT StringTokenizer Ans CTpOKM str C UCMOMb30BAHNEM CMMBOJSIOB U3 CTPOKM
delim B kauecTBe pasgenutenei. Jlormyeckoe 3HaveHue returnTokens onpegenseT, cneqyer v
BO3BpaLlaTb pasgenuTenn Kak eKkceMbl Uan Xe nponyckatb UX. B nepBoM cnyyae kaxabli
CUMBOS-pa3fennTesib BO3BpaLllaeTcs OTAENbHO.

public StringTokenizer(String str, String delim)
3kBuBaneHTeH StringTokenizer(str, delim, false), To ecTb pa3genuTenn NponycKarTCs.
public StringTokenizer(String str)

JkBuBasneHTeH StringTokenizer(str, “ \t\n\r”), TO eCTb NCNOMb3YITCH CTaHAAPTHbIE CUMBOJIbI-
pasaenuTenu.

public boolean HasMoreTokens ()
Bo3BpaliaeT true, ecnm B CTPOKE eLle OCTakTCS JIEKCEMBI.
public String nextToken() ()

Bo3BpaluaeT cneayoLyo nekcemy B cTpoke. Ecnu nekcem 6onblue HeT, BO36yxaaeTcs
nckroyveHmne NoSuchElementException.

public String nextToken(String delim)

3ameHseT Habop CMMBOJIOB-pasaennTesniell Ha CMMBOJIbI U3 CTPOokK delim n Bo3BpallaeT
crnefyowyo nekceMmy. HeBO3MOXHO U3MEHUTb Habop CMMBOOB-pasgennTenei, He nonyyas
cnenyrowen nekcemsl.

public int countTokens()

Bo3BpaluaeT KOIMYECTBO JIEKCEM, OCTAOLLMXCS B CTPOKE MPW UCMOJIb30BaHMM TeKyLero Habopa
pasgenuTenein. OHO paBHO YMC/y BO3MOXHbIX BbI30BOB next Token nepes Tem, Kak 6yaeT
BO36YXAeHO UcktoYeHne. Ecnn BaMm NoHazobmnock y3HaTb KONIMYECTBO JIEKCEM, TO STOT METOA
paboTaeT 6biCcTpee LMKINYECKOro Bbi3oBa nextToken, MOCKOJIbKY CTPOKM-JIEKCEMbI TOJIbKO
noAcuYuTbIBatOTCS, 6€3 pacxoA0B Ha KOHCTPYMPOBaHME U BO3BPAT 3HAYEHUS.

[Ba meTona knacca StringTokenizer, yHacnegoBaHHble OT MHTepdeinca Enumeration
(hasMoreElements 1 nextElement), skBnBaneHTHbl MeToAaaM hasMoreTokens n nextToken
COOTBETCTBEHHO.

Ecnn Bam noHagobutca 60onee MOLWHbIM MeXaHW3M AN AefeHNS CTPOKWU UK APYroro BXOAHOMO
3Ha4yeHns Ha fekceMbl, obpatutech Kk pasgeny “Knacc Stream Tokenizer”, B KOTOPOM
OMnCbIBAETCA KNacc ¢ 60/blWMMM BO3MOXHOCTSAMM MO YacTU pacno3HaBaHns Beoaa. YTobbl
BOCMOMb30BaTbCS KnaccoM Stream Tokenizer Ans CTPOKM, co3paniTe ans Hee 06bekT
StringBufferlnputStream. Tem He MeHee BO MHOMMX ciy4vasx 6biBaeT 4OCTaTOYHO M MPOCTOro
knacca String Tokenizer.

YnpaxHeHue 12.9
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HanuwunTte MeToA, KOTOPbLIN MOMyYaeT CTPOKY, AEUT ee Ha JIEKCEMbI C UCMOb30BaHNEM
CTaHAapTHbIX CUMBOIOB-pa3AesiMTeNen n BoO3BpaLLaeT HOBYIO CTPOKY, B KOTOpPON nepsas 6yksa
KaXxaoro csiosa npeobpasoBaHa B 3arsaBHbIN perncrp.

Nnasa 13
NnMPAUMEHEHWE TUINOB
B NMPOrPAMMUPOBAHUN

S 3aBepHych B 6ymary,

S HaMaxxycb KJ/IEEM.

Haknevite MHe Ha rosioBy mMapky'!
A npuwiio Tebe cebs no nodre.
Byau MaTtpu, MNoutoBasa necHs

Tunbl B 43blke Java npeacTtasieHbl knaccamu. Moyuty A4nsg Kaxaoro U3 npuMMTUBHBIX TUNOB (int,
boolean n T. A4.) cywecTBYeT OTAE/NbHbIN Kacc, U3BECTHbIN NOA4 Ha3BaHMeM “060104Kn™
(wrapper); KpoMe Toro, nmMeetcs knacc Class, npeacTasisoWwmnii TUMNbl KNaccos U
nHTepdelicoB. Takue kaccbl 06/1a4at0T cneayowmMm NpemmyLLecTBamn:

lMonesHble cTaTMyeckme MeToAbl AN KOHKPETHOro TMna nosy4vatoT ecTeCTBEHHOe
“MecTo XMTenbCTBa”. Hanpumep, MeToabl Ans npeobpa3oBaHus cTpoku B float
ABNSKOTCA CTaTUYECKUMU MeToaaMu knacca Float.

To e camoe cnpaBeanvBo U AN ONUcaTeNbHbIX METOAO0B U Mosiei. B kaxaom us
K/1accoB NSt MPUMUTUBHbBIX YMCIIOBbIX TUMOB MPUCYTCTBYOT KOHCTaHTbl MIN_VALUE 1
MAX_VALUE; c nomoLbto 06bekTa Class MOXXHO MOMy4YnTb AOCTYN K METOAAM,
OMUCHIBAKLLMM CYMNepTuMbl Kiacca.

[Ons 3Ha4YeHW, OTHOCALUMXCS K MPUMUTUBHbBIM TUMAM, MOXHO CO34aBaTb 06beKTbl-
o60noukn. 3aTeM 3TN 06BEKTbI NCMONb3YHOTCA B 1I06OM KOHTeKCTe, rae TpebyeTcs
CCblfika Ha knacc Object. Mo 3Ton NpuunHe Knaccbl AN MPUMUTUBHbBIX TUMOB
Ha3bIBAKTCH Ks1accamm-060/104Kamu .

Mepavam TUMNOB ANA 3TUX K/1aCCOB BbIMNAAUT CnenyrownMm o6pa30M:

_Object

o i
__'_'___,_,—'-"_'_'_ __.'-""'"J.-- K,."' \
d-—'-'f-f &= \
< 4 ¥
Boolean Character flju,mpe\r Class
..-"'"-J” .-'f.r ) \\\\
e / III'lI "

A \ | 4
Integer Long Float Double

Knaccel gnsa short unu byte oTCyTCTBYIOT, MOCKOMABKY 3TW TUMbl UCMOMNb3YKOTCH MMTaBHbIM
06pa3oM 13 coobpaxeHnii SKOHOMUM namMaTn. Bce apudmeTnueckne BbluncneHns ans short mn
byte npon3BoaaTca ¢ BbipaxeHuamu tmna int. Ytobbl coxpaHuTb 3HadeHue Tuna short uam byte
B 06beKTe, Nonb3ynTech KnaccoM Integer. K coxaneHuto, 3TO TaKXe 03HayaeT, YTo A1 TUMOoB
byte 1 short oTcyTCTBYIOT KOHCTaHTbl MIN_VALUE 1 MAX_VALUE.

B AaHHOM rnaBe nokasaHo, Kak nofb30BaTbCA Knaccammn-o6onoukamu. B nepsBol 4yacTn rnasbl
paccMmaTpuBaloTca 06bekTbl Class, KOTOpble NPeACTaBIAT KOHKPETHbIE KNaccbl U MHTEpgeNChI.
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OcTaBLasacs YyacTb raBbl NOCBSILLEHA nporpaMMnpoBaHnO C NCMNOJIb30BaHNEM KJ1aCCOB-
obonouek ans NMPUMUTUBHbBLIX TUMOB.

13.1. Knacc Class

[nsa Kaxaoro Knacca u nHtepdenca B cMcteMe nMeeTcs npeacrtasnsownii ero obbvekT Class.
OTOT 06bEKT MOXKET MCNOMb30BATLCS AJ15 MOyYEHUS OCHOBHbIX CBEAEHMIN O Kiacce uim
nHTepderice n Ans co3faHns HoBbIX 06bEKTOB Knacca.

Knacc Class no3BoniseT nepeMellaTbCsa No nepapxmm TUNMoB B NporpamMMe. Takas nepapxms
(haKTMUYeCcKn CTaHOBUTCS YacTblo MPOrpamMMHON Cpeabl, YTO obsierdyaeT NpoLecc oTnaaku m
aBTOMaTM4YeCKOro AOKYMEHTUPOBaHUSA, @ TakXe AerlaeT nporpammy 6onee nocnenoBaTeNbHON.
Kpome Toro, 370 OTKpbIBAeT HOBblE BO3MOXHOCTM paboTbl C KfaccaMm — B MEPBYIO o4epeab Ans
Cco3aaHnsa 06bEKTOB (MX TUM MOXET 334aBaTbCs B BUAE CTPOKM) M BbI30Ba K1ACCOB C
MCNOJSIb30BaHMEM CrneumanbHbIX MPUeMoB (Hanpumep, 3arpyska no ceTtun).

CywecTtByeT ABa cnocoba nonyuntb 06bekT Class: 3anpocuTb ero y nMewulerocs obbekta
MeToA0oM getClass Uian nckaTb €ro no yToyHEHHOMY (BKJTHOYAIOLWEMY BCE MMEHA MaKeTOB) UMEHU
cTaTuyeckmm MetoaoM Class.forName.

MpocTeliwme MeToabl Class NnpeaHasHaueHbl Ais NepeMeLLeHnst Mo uepapxmm TUMoB.
MpuBELEHHbIV HUXe KNacC BbIBOAUT TaKyk Mepapxuto Asi KOHKpeTHoro o6bekTa Class:

public class TypeDesc {
public static void main(String[] args) {
TypeDesc desc = new TypeDesc();
for (int i =0; i << args.length; i++) {
try {
desc. print Type(d ass. for Name(args[i]), 0);
} catch (d assNot FoundException e) {
Systemerr.print(e); // coobmurs 06 omubre

}

/] no ymosuanuo paBoTaTh CO CTAHIAPTHEM BHEBOIOM
public java.io.PrintStreamout = System out;
/| wmcnombzyerca B printType() mnns noMeTxky MMEH THUIIOB
private static String[]
basi c = { "class", "interface" },
extended = { "extends", "inplenents" };

public void printType(d ass type, int depth) {
if (type == null) // cyneprun Object pasen nul
return;

/ / BEIBECTUM THUII

for (int i = o0; i << depth; i++)

out.print(" ");
String[] labels = (depth == 0 ? basic : extended);
out.print(labels[type.islnterface() 2 1: 0] + " ");

out.println(type.getName());

/| BHBecTM MHTepbelCh, peajmM3yeMble KJIaCCOM

Class[] interfaces = type.getlnterfaces();

for (int i = o0; i << interfaces.length; i++)
print Type(interfaces[i], depth + 1);

/| pexypcuBHHII BEISOB IJIA CylepKJacca
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print Type(type. get Supercl ass(), depth + 1);
}

[aHHbIM NpuMep nMpocMaTpMBaeT UMEHa, BBEAEHHbIE B KOMAHAHOW CTPOKE, U Bbi3blBaeT
printType Ana Kaxagoro n3 Hux. [lenatb 3T0 Heob6XxoamMMo B try-610Ke Ha TOT cryyan, ecnum
K/acc C 3afaHHbIM UMEHEM OTCYTCTBYET. Huke nokasaH pe3ynbTtat paboTbl MporpaMmbl A4S
Knacca java.util.Hashtable (Mcnonb3yeTcsi nonHoOe yTOYHEHHOE MMS, MOCKOJIbKY 3TOro TpebyeTr
meTo forName):

class java.util.Hashtable
i npl ements j ava.l ang. O oneabl e
extends java. |l ang. Obj ect
extends java.util.D ctionary
extends java.lang. Obj ect

[anee B TekcTe nporpamMmmbl cnegyer 0b6bABNEHME BbIXOAHOrO noToka. s KPaTKOCTU Mbl
0b6bsABUIN ero OTKPbITbIM, HO B p€as/ibHOM MPUIOXXEHNUN OH AOJIKEH 6bITb 3aKpbITbIM, a
O6pal.l.|,eHl/IF| K HEMY AO/DKHbI OCYLWECTBIATLCA TO/IbKO Yepe3 METOAbI A0CTYyNa. 3aTem cnepyer
onncaHme AByX CTPOKOBbIX MaCCUBOB.

MeTop printType BbIBOAUT ONMUCaHME CBOEro TuMa, a 3aTeM PEKYPCMBHO Bbi3biBaeT cebs ans
pacneyaTKn CBONCTB cyrnepTunoB. NapameTp depth nokasbiBaeT, Ha CKOIbKO YPOBHEWN Mbl
NnoAHSANUCL B MepapxXmu TUMNOB; B 3aBUCUMMOCTU OT €ro 3HauYeHus Kaxaasi CTpoka C onmcaHuem
CHabXaeTcs COOTBETCTBYHOLMM OTCTYNOM. C KaxAblM HOBbIM YPOBHEM PeKYpPCUM 3TO 3HAUYEHUE
yBenMunBaeTcs.

Mpw BbIBOAE TMNa MeTos isinterface onpeaenseT, aBnseTca M Tmn nHtepdencom. Pesynbrtar
Bbl30Ba MCMoONb3yeTcs ANs Bblbopa npedurkca — NOSAICHUTENbHOW Hagnucu. B camoM HU3y
nepapxmu TMNoB, rae 3HavyeHune depth paBHo O, BbIBOAATCA Haanucu “class” u “interface”;
TUMbI, HAXOAALIMECS BbILLIE B MEpapPXUX, PacLUMPSOT UK peann3yoT CBOW UCXOAHbIE TUMbI,
MO3TOMY MCMOJb3YTCA TEPMUHbLI “extends” n “implements”. UMeHHO AN 3TOro 1 co3aaroTca
MaccuBbl Basic n Extended. Mocne Bbibopa Hy>XHOro npedurkca nMsa Tuna BbIBOAUTCS METOAOM
getName. KoHeuHO, knacc Class cogep>xut MmeTtoz toString, 04AHaKo B 3TOM METOAE yXe
ncnosnb3oBaH npedukc “class” nnm “interface”. Mbl XOTUM CaMu KOHTPOAMpPOBaTb NpeduKc, U
MOTOMY MPULLAOCL CO3A4aTb COOCTBEHHYIO peann3aumio MeToaa.

Mocne BbiBOAA ONMCaHUA TUNa MeToA printType OCyLLeCTBASIET PEKYPCUMBHbIN BbI30B cebs
camoro. CHavasna onpegenstoTcs Bce nHTepdencol, peaansyemblie MCXOAHbIM TunoM. /Ecnv tun,
A5 KOTOPOro BbIBOAUTCSA MHMOpMauns, npeactaBisieT cobon nHtepdelic, To OH pacumnpseT, a
HE peanu3yeT CBOU MHTepdelCbl-CynepTunol. TeM He MeHee, YYeT Takux nogpobHOCTeN npusesn
6bl K HeonpaBAaHHOMY YCOXHEHMIO KoAa./ 3aTeM BbIBOAUTCS paclUMpPSiEMbIA UM CyrnepKaacc
(ecnu oH cyuwecTtByeT). [TocTeneHHO MeToh A0oX0AMT A0 obbekTa Class knacca Object, KOTOPbIN
HE peanu3yeT HUKaKnx MHTepdencoB n Ans Kotoporo Mmetos getSuperClass Bo3spawaet null;
Ha 3TOM peKypcus 3aBepLuaeTcs.

YnpaxHeHue 13.1

Moanduumnpynte TypeDesc, uTobbl n36exaTb BbiBOAa MHMOpMaumm o knacce Object. 2Tu
cBefeHns U3bbITOYHbI, MOCKO/bKY KaXkabli 06BbEeKT B KOHEYHOM cyeTe pacmpsieT knacc Object.
Ncnonb3yinTe ccbiniky Ha 06bekT Class ana tuna Object.

O6bekT Class MOXeT BOCMO/b30BaTbCA METOAOM newlnstance Ans CO34aHUSA HOBOrO
3k3eMnnspa (obbekTa) npeacTaBnsemMoro UM Tuna. Npu 3ToM Bbi3biBaeTca 6e3apryMeHTHbIN
KOHCTPYKTOpP Kracca nnu Bo3byxaaetcs nckndeHme NoSuch MethodError, ecnu knacc He
nmeeT 6e3apryMeHTHOro KOHCTpykTopa. Ecnv knacc nnm 6e3apryMeHTHbIN KOHCTPYKTOP
He[OCTYMNHbl (He ABASIOTCA OTKPbITbIMA UM HAaXOAATCSA B APYrOM nakeTte), Bo3byxaaeTcs
ncknoveHme lllegalAccessException. Ecnu knacc sensetcs abcTpakTHbIM, UNK NpeacTaBnseT
cobow nHTepdenc, nam cosgaHune 3aBepLunaoCb HeyaayHo No Kakon-To APYron NpuynHe,
B03byxaaeTcsa ucka4veHme InstantiationException. CozgaBaTtb HOBble 06beKTbl MOA06HbBIM
o6pa3om oka3sbiBaeTcs yA06HO, KOraa Bbl XOTUTE HanMcaTb YHUBEPCAbHbIM KOA U MO3BOAUTb
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MoJsIb30BaTeN0 334aTh HYXHbI Kracc. Hanpumep, B nporpamMme TeCTUpPOBaHUs alirOpMTMOB
COPTUPOBKMU, MPUBEAEHHON B pa3gene “lpoekTupoBaHmMe paclumpsemMoro knacca”,
rnonb30BaTeflb MOI BBECTU UMS TECTUPYEMOIO Kjlacca M MCMNOJIb30BaTb €ro B KayecTse
napameTpa ans ebizosa forName. Ecniv BBeAeHHOE MMS KJlacCa OKaXeTcsl A0MYCTUMbIM, MOXHO
Bbl3BaTb MeToA newlnstance Ans co3gaHus obbekTa 3Toro tmna. Metoa main ans
YHUBEpPCanbHOro knacca SortDouble BbIrsanT cnegyowmM obpasom:

static double[] testData = { 0.3, 1.3e-2. 7.9. 3.17, );

public static void main(String[] args) {
try {
for (int arg = 0; arg << args.length; arg++) {
String name = argsf[arg];
G ass cl assFor = d ass. for Name(nane);
Sor t Doubl e sorter
= (Sort Doubl e) cl assFor. newl nst ance() ;
SortMetrics netrics
= sorter.sort(testData);
Systemout. println(nane + ": " + metrics);
for (int i =0; i << testData.length; i++)
Systemout.println("\t" + testDatali]);

}
} catch (Exception e) {

Systemerr.print(e); /'l coobmmTe 06 ommbre
}

}

3TOT MeToA NoYTn cosnagaeT ¢ BubbleSortDouble.main, o4HaKo U3 HErO NCK/TIOYEHbI BCE
MMeHa TMNoB. OH NpUMeHUM K boMy TMny, 06BbEKTLI KOTOPOro MOMYT MCMOMb30BaTLCS B
KavecTBe 06beKkTOB SortDouble 1 KOTOpPbIN coaepXnT 6e3apryMeHTHbIi KOHCTPYKTOP. Tenepb
HaM He NPUAETCA NepenucbiBaTb METOA Main ANs KaX40ro aaroputma COpTMPOBKU —
YHMBEpCarnbHbI main roagnTcsa Ans BCex cny4vaes. Bce, 4To HYXHO caenaTb, — BbINOMAHUTD
KOMaHay

java SortDouble TestClass ...

Ans nboro knacca-coptmposLlmka (Hanogobue BubbleSortDouble); knacc 6yneT 3arpyxeH u
BbIMOJTHEH.

13.2. 3arpy3ka KJjiaccoB

Runtime-cuctema Java obpallaeTcs K KnaccaM, Koraa B 3TOM BO3HUMKAET HEO6X0ANMOCTb.
MoapobHOCTM 3arpy3KM KiacCoB MOMYT OT/IMYATLCA AN Pas/IMYHbIX peanusauui Java, 0gHako B
6onbWwKMHCTBE Cly4dyaeB UCMONb3yEeTCA MEXaHU3M "I'IYTVI KJflacca” Ansa noucka KOMMUANPOBAHHOIo
6aliT-koga Knacca, MCNonb3yemMoro B NporpamMMe, HO He 3arpyxaslUerocs paHee. Bo MHOmMx
cnyydasax 3ToT CTaH,D,apTHbIVI MeXaHU3M pa60TaeT OT/IMYHO, 0AHAKO HeManasa 4acTtb AOCTOMHCTB
Java obycrnoBneHa BO3MOXHOCTbIO peann3oBaTh 3arpy3Ky KaccoB € y4yeToM crieumndukm
npuaoxeHus. Ytobbl HanMcaTb NPorpaMMy, B KOTOPON MEXaHW3M 3arpy3ku KiaccoB OT/iMyaeTcs
OT CTaHAapTHOro, Heobxoanmo co3aaTb 06bekT ClassLoader, KOTOpbIA NonyyaeT 6anT-KoAbI
K/1aCCOB U 3arpy>aeT X BO BpeM4A BbINMOJIHEHUA NMPOrpaMMbl.

Hanpumep, Bbl pa3pabaTtbiBaeTe Urpy, B KOTOPOM MUrpatroLlime MOryT co3gaBaTb COOCTBEHHbIE
KNacchbl, UCNonb3ylowme BblIbpaHHY O UMK cTpaTermto. [Ina 3Toro Bbl co3aaeTe abCTpaKTHbIN
Knacc Player, paclwumpsemblin UTpokamMmn Ansa peannsaumu cesoux naen. Korga nrpoku byayr
roTOBbl UCMbITaTb CBOK CTPATErmio, OHM NepechbNaoT CKOMMUIMPOBaHHbI 6alnT-KoA Kiacca B
Bawy cucteMmy. banTt-koa Heo6XxoanMMO 3arpy3nTb B UTPY, MPUMEHUTb U BEPHYTb UIFPOKY €ro
pe3ynbTaT (score). CxemMa BbIrnaauT cneayowmm obpasom:
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Ha cepBepe nrpoas nporpamMMa 3arpyxaeT Ka)kabli 0OXXUAalLWmnii cBoer ovepeamn knacc Player,
co3paeT 06bEeKT HOBOrO TUMa U AaeT eMy BO3MOXHOCTb MPOTMBOMNOCTaBUTbL CBOK CTpPaTErnio
MrpoBOMYy anroputMmy. Koraa BbIICHAETCSA pe3ynbTaT, OH coobLlaeTcsa Urpoky—pa3paboTumky
cTpaTeruu.

MexaHu3M KOMMYHWKaUWii 34eCb HE pacCMaTpUBaETCs, OAHAKO OH MOXET 6bITb YNPOLLEH A0
COODOLLEHWNI 3M1EKTPOHHOMN MOYTbI, C MOMOLLBI KOTOPbIX UTPOKM MOCHLIAT CBOU K1acChl U
noJslyyatoT pesynbTaTbl.

Hawnbonblwuii nHTepec npeacTaBAsSET MPOLLECC 3arpy3Kn UIPOBON MPOrpaMmon
CKOMMU/IMPOBAHHbIX K/1ACCOB. 34eCb BCEM 3aMnpaBnseT 3arpy34ymK kaaccos. Ytobbl co3gaTb
3arpy3uunK KaccoB, cneayeT pacwmpuTb abcTpakTHbIn knacc Class Loader n peanvsoBaTb B
noaknacce merog loadClass:

protected abstract Class loadClass(String name, boolean resolve) throws
ClassNotFoundException

3arpyxaeT Kjlacc € 3aaHHbIM UMeHeM name. Ecnun 3HauveHue resolve paBHO true, To MeToq
[O/MKeH BbI3BaTh resolveClass, uTobbl 0becneunTb 3arpy3Ky BCEX K1acCOB, UCMO/b3YeMbIX
BHYTPV 3a@HHOrO.

B HaweMm npumepe Mbl co34aauM knacc PlayerLoader, npegHa3HayeHHbIM Ans yTeHus 6anT-
KOAa KJlacCoB CO CTpaTernen nrpbl 1 NOArOTOBKU MX K paboTte. OcHOBHOW UMK 6yaeT
BbIMSAETb Cneayowmm obpasom:

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

String nane; /] vma xnmacca
while ((name = getNextPlayer()) !'= null) {
try {
Pl ayer Loader | oader = new Pl ayer Loader ();
d ass
classO = | oader.|oadC ass(nane, true);
Pl ayer

pl ayer = (Player)classO . newl nstance();
Ganme gane = new Gane();
pl ayer . pl ay( gane);
gane. r eport Scor e( nane) ;
} catch (Exception e) {
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report Excepti on(nane, e);

}

[ns Kaxkaon HOBOW UTpbl HYXXeH CBON 06bekT-3arpy3unk PlayerLoader; cnegosaTtefibHO, HOBbIN
knacc Player He 6yaeT cMelwmBaTbCs C KlacCaMu, 3arpyXXeHHbiMn paHee. Hosbi PlayerlLoader
3arpy)xaeT KjlacC 1 BO3BpallaeT npeacTaBnstowmin ero o6bekT Class, KOTOpbI Mcnonb3yeTcs
ANnsa cos3naHms HoBoro obbekTa knacca Player. 3ateM Mbl CO34aeM HOBYHO UTPy game U urpaem
B Hee. [locne ee 3aBepLUeHNs BO3BpaLLAETCa pe3y/bTarT.

Knacc PlayerLoader pacwmpseT knacc ClassLoader n 3agaeT cO6CTBEHHYIO peanu3auuntio MeToaa
loadClass:

cl ass Pl ayer Loader extends d asslLoader {
privat e Hashtabl e O asses = new Hashtabl e();

public O ass | oadCl ass(String nane, bool ean resolve)
t hrows O assNot FoundExcepti on
{

try {
C ass newd ass = (O ass)d asses. get (nane) ;
if (newClass == null) { // ewme ne onpenmenen
try { /| npoeepurh, He aBJAETCA
/| nu cucTeMHEM KJaccoM
newCl ass = fi ndSyst enCl ass(nane);
if (newdass !'= null)
return newC ass;
} catch (d assNot FoundException e) {
; /| npomomxuTe mOMUCK
}

/| xnacc He HalimeH - ero HEOBXOIMMO B3aTPy3UTH
byte[] buf = bytesFord ass(nane);

newC ass = defineC ass(buf, 0, buf.length);

C asses. put (nane, newd ass) ;

if (resolve)
resol ved ass (newCl ass);
return newC ass;
} catch (1 Oexception e) {
t hrow new Cl assNot FoundException(e.toString());
}

}

/[l ... bytesFord ass() u BCe npoume MeETOmH . . .

}

JMobas peanmsaumsa loadClass gomkHa 3arpyxaTb K/acC /Mb B TOM C/lyyae, ecsim 370 He 6b110
CAenaHo paHee, MO3TOMY METOJA COAEPXUT Xew-Tabnuuy 3arpyxeHHbIX Knaccos. Ecnun knacc
y>XXe MpUCYTCTBYET B HEWM, TO BO3BPALLAETCs COOTBETCTBYOWMI 06bekT Class. B npoTMBHOM
cnyyae loadClass cHauyana nposepsieT, MOXHO /i1 HANTU K1acC B JIOKANIbHOW CUCTeMe, ANs Yero
Bbi3biBaeT MeTo/ find SystemClass knacca ClassLoader; 3TOT MeToA OCYLLECTB/SET MOUCK He
TONIbKO Cpean CUCTEMHbIX KnaccoB (HaXO,EI,FILLLVIXCFI B MaKeTax java), HO 1 B NyTH, 3aAaHHOM AN1A
knaccos. Ecnn npu aTtom 6yaet HanAeH HYXHbI KAacc, TO NOC/Ee BbINO/HEHUS 3arpy3Ku
BO3BpaLlaeTcsi COOTBETCTBYHOLWMIN eMy 06bekT Class.
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Ecnm nouck B 06omx cnyyasix 3akaHumBaeTcsa 6e3pe3ynbTaTHO, HeobxoanumMo npoumTatb 6anT-
KOA Kracca, And vyero cnyxuT metoq bytesForClass:

protected byte[] bytesForC ass(String nane)
throws | OException, Cl assNotFoundException

{
Fil el nput Streamin = streanfor (nane);
int length = in.avail able(); /| nomyuure KOIMUECTBO GAMTOB
if (length == 0)
t hrow new O assNot FoundExcepti on( nane);
byte[] buf = new byte[length];
in.read(buf); /| npoumTare GanT- KOX
return buf;
}

B HeM ncnonb3oBaH MeTo4 streamFor (He NpMBOAUTCA) ANA MONYyYEHUS MOTOKa
FilelnputStream, cogepxaliero 6anT-ko4 knacca. 3ateM Mbl co3gaem bydep Hy>XHOro pasmepa,
cumTbiBaeM Becb 6arT-koa u Bo3Bpawaem 6ydep.

Koraa loadClass nony4yaet 6anT-koa 1 Bbi3biBaeTca Metog defineClass knacca ClassLoader, B
KayecTBe NapaMeTpoB 3TOT METOZ Mosy4YaeT MaccuB byte, HayanbHOe CMeLeHe U KOIMYeCcTBO
6anToB — B yKa3aHHOW 4YacTW MaccMBa AO/MKEH HaxoamTbca 6anT-ko4 knacca. B gaHHOM
cnyyae 6anT-Ko4 3aHMMaeT BeCb Maccme. Korga onpegeneHune Knacca 3aBepluaeTcs, OH
nobasnsetcs B xew-tabnmuy Classes, 4Tobbl NpesoTBpaTUTL €ro MOBTOPHYO 3arpy3Ky.

Mocne ycnewHon 3arpy3kun knacca Mmetog loadClass Bo3BpawaeT HOBbI 06bekT Class.

HeB0O3MOXHO BbIFPY3UTb K/1aCC, KOoraa OH nepecrtaeT 6bITb HY>XHDbIM. BmecTo 3TOro Bbl MpocTo
rnpekpallaeTe ero UCNonb3oBaHMe, YTobbl Kacc-3arpy34mnK Mor 6bITb YHUUYTOXEH COOPLUNMKOM
Mycopa.

YTo6b1 NONYyunTh 06BEKT-3arpy34unK Ans 3agaHHoro obbvekTa Class, cneayeT Bbi3BaTb €r0 METOA
getClassLoader. MNpouecc 3arpy3kun knaccos 6bi1 paccMOTpeH Bblwe. Ecnm y gaHHOro knacca
OTCYTCTBYET KJlacC-3arpy3ymk, metos Bo3sBpawaeT null.

Knacc-3arpy3unk npMMeHseTcs Milb Ha NepBOl CTaanu NOATOTOBKM Knacca K paboTte. Becero
Ke CyLlecTByeT Tpy CTaguu:

1. 3arpy3ka: nonyyeHue 6anT-Koga C peanusaumen knacca.
2. KoMNoOHOBKa: MOMCK CynepTMMOB Kiacca U 3arpyska Ux B cllydae HeobxoauMoCTy.

3. NIHnumanmnsauus: NMpucBoeHNE Ha4vallbHbIX 3HAYEHMN CTaTUYECKMM MOJISM Kacca U
BbIMOJIHEHNE UX MHNLUMNANIN3ATOPOB, a TaKXe BCeX CTaTUYECKNX 610KO0B.

YnpaxHeHue 13.2

PeanusyinTte knaccbl Game u Player gns Kakov-Hnbyab NpOCTON UIPbl — HanpuMmep, “KpecTUKu-
HOMMKK”. NpoBeanTe OLEHKY pas3nuyHbIX peanu3aunii Player no AaHHbIM HECKOAbKUX
3anycKoB.

13.3. Knaccbi-060n10uku: o6wmim 063op

Ons 60nblWIMHCTBA NPUMUTUBHbBIX TUMOB B A3bIKe Java CyLLeCTBYIOT Kacchl, NpeAcTaBnasolwme
3HaYeHWs JAHHOro TUna. 3TN k/1acchi-060/104km 0bnafarT ABYMS OCHOBHbIMU (DYHKLUAMMN.
MNepBas — B HUX HAXOASATCSH METOAbl U NEPeMEHHble, OTHOCSALMECH K TUny (HanpvMep, MeToAbl
CTPOKOBbIX Npeobpa3oBaHmini U KOHCTaHTbl AN rpaHuy, AnanasoHa). Cneayowmin npumep
MOKa3bIBaeT, Kak MOXHO MPOBEPUTb, AONYCTUMO /1 A8 AaHHOW BETMUYUHbBI BbINOSIHEHWE
6bICTpbIX BbluMcneHni Tmna float nnm xe ee AManasoH BbIXOAWUT 3a rPaHULLbl, pa3peLleHHble
ansa float:
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if (value >= Float.MIN_VALUE && value <= Float.MAX_VALUE)

return fasterFloatCalc((float)value);

else

return slowerDoubleCalc(value);

BTopas ¢dyHKUMSA 3aK104YaeTCsl B BO3MOXHOCTM CO34aHMs 06beKTOB, COAEpX)aLlMX 3HaYeHns
OonpeaeneHHoro NpMMMTUBHOIO TUNa, AN YHMBEPCaNbHbIX K/1acCoB, yMewLwWwmx paboTaTtb TONbKO
CO ccbinkamMm Ha Object. Hanpumep, o6bekTbl Hash table MoryT cogep>aTb TOIbKO CChIJIKM Ha
Object, a He Ha MPUMUTUBHbIE TUMbl. YTOObLI MCNOB30BaTh iNt B Ka4eCcTBE K/1oYa UM d/1EMEHTA
B 06bekTe Hashtable, HeobxoamMmo co3aate 06BbEKT Integer, coAepX)aLlMii HyXHOE 3HavyeHne:
Integer keyObj = new Integer(key);

map.put(keyObj, value);

B ocTaBLuencs 4YacTv 3TOW rnaBbl pacCMaTPUBAKOTCA MeTOAbl M KOHCTaHTbI, BXOASALIME B K1ACChl-
o6onoukm Java. HekoTopble U3 HUX ABAAIOTCA 06LWMMK A5 BCEX KIAaCCOB, MO3TOMY OHM 6yayT
YMOMSAHYTbI A0 TOrO, KaK Mbl MEpenaemM K KOHKPETHbIM KjlaccaM.

Cneaytolme KOHCTPYKTOPb! MU METoAbl MPUCYTCTBYIOT BO BCEX Klaccax-060/104vKax:

KOHCTpYKTOp, KOTOPbIA NOMy4YaeT 3HAa4YeHMe NMPUMUTMBHOIO TUMa U co34aeT 06bekT
Knacca (Hanpumep, KOHCTpyKTOop Character(char)).

KOHCTpYyKTOp, KOTOpbIM onpeaensieT MCXOAHOe 3HayeHne obbekTa no eAMHCTBEHHOMY
napameTpy Tuna St ring.

MeToz toString, KOTOPbIM BO3BpaLLaeT CTPOKOBOE MpeAcTaBieHne obbekTa.

MeTopg typeValue, KOTOpbI/ BO3BpaLLAeT 3Ha4YeHNE NPUMUTUBHOIO TUMa — HanpuMep,
Character.charValue unu Boolean.booleanValue.

MeTog equals, KOTOpbIV onpeaenseT, paBHbl M Mexay cobon 06beKkTbl, OTHOCALWMECS K
OAHOMY KJ/laccy.

MeTog hashCode, KOTOpbIN BO3BpallaeT XeLw-KoA, NCMOb3yeMbl B Xxel-Tabnuuax.

DTN MeToAbl UMEKTCS B KaXAOM U3 KJ1aCCOB-060/104eK, MO3TOMY OHM He NMPUBOAATCS B
NMPUBEAEHHbIX HUXKE OMUCAHUAX A8 KOHKPETHbIX KaccoB. MeToabl BbIGOPKU U AEKOANPOBAHUS
CMCTEMHbIX CBOWCTB paccMaTpuBaloTCsl B pasgene “CUCTEMHbIE CBOMCTBA” U TaKXXe OTCYTCTBYIOT
B OMMUCAHUSAX K/1AcCOB.

TepMUH “OCHOBaHWE™, MHOTA@ UCMOJIb3yeMbIi B Kilaccax-060/104kax, COOTBETCTBYET TEPMUHY
“OCHOBaHME CUCTEMbI CUNCTIEHNS”. HanpuMep, AekoAMpOoBaHUe 3HauyeHus long No OCHOBaHuiO 8
O3HauaeT TO Xe CaMoe, YTO U NepeBos B BOCbMEPUYHYI CUCTEMY CUUCTIEHUS.

13.4. Knacc Boolean

Knacc Boolean cnyxuT Ana npeacrasieHns normyeckoro tmna boolean. Metog valueOf n
KOHCTPYKTOpP CO CTPOKOBbIM MapaMeTpoM CUMTaKOT, YTO CTpoKa “true” npm nobom coyeTaHum
CMMBOJIOB BEPXHEIO N HMXKHErO perncTpa CooTBeTCTBYET true; ntobas Apyras cTpoka
MHTepnpeTupyeTcs Kak false.
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13.5. Knacc Character

Knacc Character cny>uT AN npeactaB/ieHna CMMBOIbHOMO Tuna char. NOMUMO KOHCTaHT
MIN_VALUE n MAX_VALUE, oH coaepXuT aBe KoHCTaHTbl MIN_RADIX 1 MAX_RADIX, KOoTOpble
paBHbl MUHUMaNbHOMY U MaKCMMasribHOMY OCHOBaHUIO CUCTEMbI CHUCIIEHUSA, KOTOPbIE
MCMOJb3YHTCA MeToAamMn (OMMCAHHBIMU HUXE) ANS nepeBoAa OTAEbHOro UMppoBOro CMMBOA
B €ro Le/I0YNC/IEHHbIV 3KBUBANEHT N HaobopoT. OCHOBaHWE A0/HKHO HaX0AMTbCA B AMana3oHe
2—-36; uMdpsbl cBbiwe 9 npeacTaBaeHbl 6ykBamMn OT A 40 Z WM UX 3KBUBANEHTaMN B HUKHEM
perucTpe.

public static int digit(char ch, int radix)

Bo3BpalyaeT YNCNeHHbIN 3KBMBANEHT undpbl ch B cucteme cumcnenuns ¢ ocHoBaHueM radix.
Ecnu cumBon He ABnsieTca AONYyCTMMON LundpoK, To Bo3BpawaeTcs —1.

public static char forDigit(int digit, int radix)

Bo3BpalyaeT CMMBOJIbHOE 3HaYeHMe 3a4aHHONM UMdpbl B 3a4aHHON cuctemMe cumcneHms. Ecnm
umdpa ABNAETCS HeAONyCTUMOWN B 3TOM CUCTeMe, Bo3BpaLaeTcs cMmBoa \u0000.

Knacc Character Takxxe cogep>XuT MeTOAbl Ans paboTbl C pasiMyHbiMM aTtpnbyTamm CUMBOJIOB,
BKJItOUas pernuctp. B Unicode nmeetcs Tpn pasHOBUAHOCTVM PErMCTPa: BEPXHUN, HUXHUIA U
3arnaeHbIn (title case). BepXHUN N HMXKHUIN permcTpbl, HaBePHOE, XOPOLLO 3HAKOMbI
60MbWIMHCTBY uUnTaTenen. 3arnaBHbli perucTp ucnonblyeTcs A5 0603Ha4YeHns CMMBOSIOB,
KOTOPbl€ COCTOSAT M3 HECKOJIbKMX KOMMOHEHTOB M HanMcaHue KOTOPbIX U3MEHSeTCs B
3aronoBkax, rae nepsble 6ykBbl C/10B 06bIYHO AenarT NponucHbiMU. Hanpumep, B cnose
“ljepotica” /CnoBo “ljepotica™ Ha XOpBaTCKOM si3blke O3HayaeT "kKpacaBuua“./ nepsas 6yksa
aBseTcsa cMMBosioM |j HkHero pernctpa (\u01c9, cumBon us Habopa Extended Latin,
MCMOJIb3yEMOro Npu 3anmcu XopBaTCKnx agnrpados). Ecim 370 cnoBo BCTPETUTCH B Ha3BaHUMU
KHWUIX 1 Bbl 3axX0TUTe Npeobpa3oBaTtb nepeble 6yKBbl BCEX C/IOB B BEPXHUWA perncTp, To
HeobxoamMmo BbI3BaTh AN HUX Metos toTitleCase, 4TO B HalweM cny4yae AacT CTpoKy “Ljepotica”
(B KOTOpPOW ncnosnb3yeTcs cuMBon Lj ¢ kogom \u01c8). Ecnm xe no owmnbke Bbi3BaTb METOZ,
toUpperCase, 6yaet nonyyeHa HenpaBwuibHasa cTpoka “LJepotica” (cumeon LJ ¢ kogom \u01c7).

Bce npobnembl B paboTe C permcTpamMmm peLlarTcs B COOTBETCTBMM CO CTaHAapToM Unicode.
Hanpumep, B rpy3nHCKOM si3blke 6YKBbl BEPXHErO perncrpa CYMTATCA apXanyHbiMK, U
npeobpa3oBaHne B BEPXHUIW perncTp ob6bluHO HexenaTtesnbHo. MosTomy MmeTon toUpperCase He
nepeBoAnUT rPy3nHCKME ByKBbl HUXXHErO perucTpa B BepxHuii, xoTa metos toLowerCase
nepeseneT 6yKkBbl U3 BEPXHENO PerncTpa B HMXXHUN. [103TOMYy Henb3s 6biTb YBEPEHHbLIM B TOM,
YTO CMMBOJIbl, OT/INYAOLWMECS TOSIbKO PEMMCTPOM, CTaHYT OAMHAKOBbLIMW MOC/E BbI30Ba
toUpperCase nnn toLowerCase. TeM He MeHee BblpaXeHue
Character.toUpperCase(Character.toLowerCase(ch));

[aeT CMMBOJ1, KOTOPbIN MOXHO CPaBHUTb C APYIMM CUMBOJIOM, MOSYYEHHbIM aHaOMMYHbIM
obpazom. Ecnv nonyyeHHble CUMBObI COBNAAAKOT, TO UCXOAHbIE CMMBOJIbI TakxKe 6bln
OAMHAKOBbLIMW U MO/ OT/INYATbCS TO/IbKO PErncTpoM.

public static boolean isDefined(char ch)

Bo3BpallaeT true, ecnu cumos ch onpegeneH B ctaHaapTe Unicode.

public static boolean isLowerCase(char ch)

Bosspawaet true, ecnn cnmeon ch asnsetcs 6yKBON HUXHEro permcrpa.

public static boolean isUpperCase(char ch)

Bo3BpalaeT true, ecnivm cumBon ch aBnsieTcss 6yKBOM BEPXHETO permcTpa.
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public static boolean isTitleCase(char ch)

Bo3BpallaeT true, ecniv cumBon ch aBnseTcs 6yKBOW 3araBHOro perncrpa.
public static boolean isDigit(char ch)

Bosspawaet true, ecnn cumeon ch asnsetcs yndpon (cM. Tabn. 4 Ha cTp. ).
public static boolean isLetter(char ch)

Bosspawiaet true, ecnn cumeon ch asnsetcs 6ykBoin (CM. NpuMeyaHue).
public static boolean isLetterOrDigit(char ch)

Bosspawaet true, ecnn cumeon ch asnsetcs 6ykBon nnn undpon.

public static boolean isJavaletter(char ch)

Bo3BpaliaeT true, ecnm € cMMBOMa ch MOXET HauMHaTbCa naeHTMdUKaToOp B Java — KOHKPETHO,
€cnv OH sBnseTca 6yKkBOW WM OAHUM U3 CUMBONOB ‘' uin ‘$’.

public static boolean isSpace(char ch)

Bo3BpaluaeT true, ecnun ch aenseTcs ctaHAapTHbIM CUMBOMIOM-pasgenutenem — “ ‘, \t’, \n’, ‘\f’
mnm ‘\r’.

public static char toLowerCase(char ch)

MepeBoAUT CUMBO Ch B HUXXHUIA perucTp. Ecnn skBMBaneHT CMMBOMA B HUXKHEM perncTpe
OTCYTCTBYET, BO3BpaLlaeTcs ch.

public static char toUpperCase(char ch)

MepeBOAUT CUMBON ch B BEpXHUIA peructp. ECin skBMBaNeHT CMMBOJIa B BEPXHEM perucTpe
OTCYTCTBYET, BO3BpaLlaeTcs ch.

public static char toTitleCase(char ch)

MepeBOAUT CMMBON ch B 3arnaBHbIli perucTp. Ecnn skBMBaneHT CMMBOMA B 3arflaBHOM perncTpe
OTCYTCTBYET, BO3BpaLlaeTcs ch.

public static int digit(char ch, int radix)

Bo3BpaluaeT yncrieHHoe 3HavyeHne cMMBosa ch, paccMaTpuBaeMoro B kayectse Lmdpbl C
3aaHHbIM OCHOBaHWeM. [pu HeaonNyCTMMOM OCHOBaHWMM BO3BpallaeTcs —1. BykBbl AZ u az
MCMNoNb3YHTCS ANs Undp, KOTOpble NPeACcTaBsioT 3HavyeHus 10 n 6onee.

public static char forDigit(int digit, int radix)

BosBpalaeT cumBon, npeactasnsaowmnii umdpy digit ¢ 3agaHHbIM ocHoBaHueM radix. Ecnum digit
npesbiwaeT radix Uin 3HayveHune radix BbIXOAUT 3a Npeesibl pa3pelleHHoro amanasoHa,
BO3BpawaeTca —1.

13.6. Knacc Number

AbcTpakTHbIM knacc Number paclumpseTcs BCeMU KlaccaMm-060/104KaMm, npeacTaBnsowmMm
4YMCroBble MPUMUTUBHbBIE TUMbI: Integer, Long, Float n Double. KaxAabli n3 3TMX K1accos
COAEPXUT KOHCTPYKTOPbI, KOTOPble NpUCBanBatoT 06bekTy b0 3HaUeHne COOTBETCTBYHOLEro
NPUMUTUBHOIO TMNa, NMb0 NpeacTaBNSAIOLWEN ero CTPOKM. B ToM cnyyae, eciv cTpoka HEBeEpHa,
KOHCTPYKTOpP CO CTPOKOBbIM MapaMeTpoM Bo36yxaaeT ncknrdyeHne NumberFormatException.
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A6CTpakTHble MeToZbl Number Bo3BpalLaloT 3HauYeHre ob6bekTa, Npeobpas3oBaHHOE B OAUH U3
cneayowmx YNCNoBbIX TUMOB:

public int intvValue()

public int longValue()

public int floatValue()

public int doubleValue()

Kaxabii knacc, pacwupsowmii Number, nepeonpegensieT 3Tm MeToAbl 418 npeobpa3oBaHus

cBoero Tuna B Nto6oin Apyron No TeM e npasuiaM, KOTOPble MPUMEHSIOTCA MPU SBHOM

npvseaeHun TMNoBe. Hanpumep, ang obbekTa Float co 3HaueHnem 32.87 MeTog intValue

BO3BpallaeT 32 — CTOJIbKO Xe, CKOMbKO AaeT BblpaxeHue (int)32.87.

Kpome Toro, KaxAablil YACNOBOW KNAaCcC COAEPXMUT CneayoLme MeToabl U KOHCTaHTbI:
Cratnyecknii meTo toString(T1m), KOTOpbIA BO3BpallaeT o6beKT String A9 3a4aHHOro
3Ha4yeHns NpMMUTUBHOIO TMNa. Ecnn cTpoka He noaxoaunT K dhopMaTty AaHHOro Tvna,
KOHCTPYKTOp B0O36yxaaeT uckntoveHme Number FormatException.

Cratnyecknii metoa valueOf(String), KOTOpbIM BO3BpawaeT 06bEeKT YNCIOBOro TMna no
cTpoke. Bce 3t meToabl Bo36yxaatoT NumberFormatException, ecnn cogepxmmoe

CTPOKU HE aBNngdeTCca A0oNyCTUMbIM npeacTtaB/ieHUeEM NPpMMUTUBHOIO TUNa.

CraTtudeckue final-koHCTaHTbl ¢ UMeHaMn MIN_VALUE u MAX_VALUE ans
MUHUManbHOIO M MaKCUMasibHOro 3Ha4YeHns, MPUHUMAEMOro rNepeMeHHbLIMU TUNa.

13.7. Knacc Integer

Knacc Integer pacwmpsaeT Number n cnyxuT ona npeacrasieHus Tuna int B Buae knacca. ns
TMNoB short n byte knaccbl-060104KN OTCYTCTBYOT, MO3TOMY COOTBETCTBYHOLME 3HAYEHUS
OO/MKHbI XpaHUTbCA B o6bekTax Integer. MoMMMO CTaHAApPTHBIX METOAO0B knacca Number, knacc
Integer coaepXuT crnegyrowme MeToabl:

public static int parselInt(String str, int radix)

throws NumberFormatException

Bo3BpaluaeT 3HayeHne Tuna int, BbIYUCIIEHHOE MO CTPOKE Str B CUCTEME CHUCIIEHUSA C 3a4aHHbIM
OCHOBaHueM radix. Ecnu npeobpasoBaHue € 3a4aHHbIM OCHOBaHMEM HEBO3MOXHO,
B03byxaaetcsa ucknoveHme NumberFormat Exception.

public static int parselInt(String str) throws NumberFormatException

SkBuMBaneHTeH parse Int(str, 10).

public static Integer valueOf(String str, int radix) throws NumberFormatException

AHanornyHo parselnt(str, Radix), 3a NCKIOYEHNEM TOro, YTO BMECTO int BO3BpaLlLlaeTcs 06beKT
Integer.

public static String toString(int i, int radix)
[JOnoNHUTENbHBIN CTaTUYECKUI METOA, KOTOPbIA BO3BpaLwaeT 06beKkT String, NpeAcTaBAsoWwmii

i B CUCTEME CUYUC/IEHUS C 3af4aHHbIM OcHoBaHmeM radix. CTaHAapTHbIA MeTo4 toString
npeanonaraet paboTy B AeCATUYHOW CUCTEME CUUCIIEHUS.
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Kpome Toro, umeeTtcsa Tpu ctatmyeckux metoaa toHexString, toOctal String v toBinaryString,
KOTOpble Npeobpas3yloT apryMeHT Tuna int B LWeCTHaaLUaTEPUYHYO, BOCbMEPUYHYO UN
ABOVYHYIO CTPOKY COOTBETCTBEHHO.

13.8. Knacc Long

Knacc Long pacwmpsieT Number v cnyxuT Ans npeactaBneHust Tuna long B BUAe knacca.
MoMuMo cTaHAapTHbIX Ans Number MeToZl0B, Knacc Long COAEPXUT Cleaytolme MeTOAbI:

public static long parseLong(String str, int radix) throws NumberFormatException
Bo3BpaluaeT 3HayeHne Tuna long, BbIYUCIEHHOE MO CTPOKE Str B CUCTEME CHUCTIEHUSA C
3af4aHHbIM oCHOoBaHMeM radix. Ecnun cTpoka He MoxeT 6biTb npeobpasosaHa B long € 3a4aHHbIM
OoCHOBaHueM, Bo3byxaaeTcs ncknoveHne NumberFormatException.

public static long parseLong(String str) throws NumberFormatException

SkBuMBaneHTeH parseLong(str, 10).

public static Long valueOf(String str, int radix) throws NumberFormatException

AHanornyHo parseLong(str, radix), 3a UCKIHOYEHUEM TOrO, YTO BMECTO long BO3BpaLlaeTcs
06beKkT Long.

public static String toString(long I, int radix)

[JOnoNHUTENbHBIN CTaTUYECKUI METOA, KOTOPbIA BO3BpaLwaeT 06beKkT String, NpeAcTaBAsoWwmii
| B cucTeMe cumcnenus C 3agaHHbIM ocHoBaHmeM radix. CTaH4apTHbIM MeTo4 toString
npeanonaraet paboTy B AeCATUYHOW CUCTEME CUUCIIEHUS.

Mo aHanoruu c sKBMBaNEHTHbIMX MeToAaMu Integer, cTaTuyeckme MeToabl toHexString,

toOctalString n toBinaryString npeobpa3yoT aprymMeHT TMna long B LIeCTHagUaTeEPUYHYIO,
BOCbMEPUYHYIO NN ABOUYHYH CTPOKY COOTBETCTBEHHO.

13.9. Knaccbl Float n Double

Knacceol Float n Double pacwmpsaioT Number v cnyxaT anga npeactasnieHnsa tTunos float u double
B BMAe KJacca. 3a peAKUMU UCKITIYEHNAMU, UMEHA METOL0B U KOHCTaHTbl COBMNaAatT AN
obonx TMnoB. MNMpuBeAEeHHbIN HUXE CMMCOK COOTBETCTBYET knaccy Float, ogHako float n Float
BClO4y MOryT 6bITb 3aMeHeHbl Ha double 1 Double COOTBETCTBEHHO, YTO AACT SKBMBANIEHTHbIE
rnons n Metoabl Ansa knacca Double. NoMnuMo cTaHAapTHbIX METOA0B Kiacca Number, Knacchl
Float n Double coaepxaT cneayroLwme MeToabl:

public final static float POSITIVE_INFINITY

3HayeHue Ang +.

public final static float NEGATIVE_INFINITY

3HauveHve ansa —.

public final static float NaN

“He-uncno” (“Not-a-Number”, NaN). KoHCTaHTa npeaHa3HayeHa Ans 3ag4aHusa 3HadeHusa NaN,
HO He Ansa ero nposepkn. YTobbl y3HaTh, ABAseTca v uncio NaN, crnegyeT BOCnONb30BaTbCs

MeToAoM isNaN, a He CpaBHEHUEM C 3TON KOHCTAHTON.

public static boolean isNaN(float val)
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Bosspawaet true, ecnu val npeactasnset cobon He-uncno (NaN).
public static boolean isInfinite(float val)

BosBpawaet true, ecnm val npeacrasnseT coboM MOMOKUTENbHYIO MW OTpULATENbHYIO
6eCKOHEeYHOCTb.

public boolean isNaN(Q)
Bo3BpalyaeT true, ecnmn 3HavyeHne Tekylero obbekTa npeacrasnseT cobon He-uncno (NaN).
public boolean isInfinite()

Bo3BpalyaeT true, ecniv 3HavyeHue Tekyuwero obbekTa npeacraBnseT coboin NONOXKUTENBHYIO
WNu oTpuLaTesibHy0 6€CKOHEeYHOCTb.

Kpome nepeuncrneHHbIX Bbille MeTOAO0B, Float Takke coAepXUT KOHCTPYKTOP, KOTOPbIN
rnonyyaeT apryMeHT Tmna double. DTOT apryMeHT UCMNO/b3yeTCsl B KayeCcTBe UCXOAHOro
3HaueHus rnocne ero npuseaeHus K float.

Ons maHmnynsaumii ¢ 6uTtamMm BHYTPU NpeacTaB/IeHUs Ynca C naasaroLen Toukon Double
COAEpPXUT METOAbI AN NoayyvyeHus 6GUToBOM nociefoBaTeslbHOCTM Tuna long 1 ans ee
obpaTHoro npuseneHus K Tuny double. Knacc Float coaepXuT aKBMBaneHTHble METOAbI AN
npeobpa3oBaHusa 3HadeHus Tuna float B 6UTOBYKO MocnenoBaTeNbHOCTbL TUMa int U1 Ha0bopoT:
public static int floatTolntBits(float value)

Bos3BpawaeTt 6utoBoe npeacTtasneHne 3HadeHns float B Buae int.

public static float intBitsToFloat(int Bits)

Bo3spawaeT 3HaueHue float, cooTBeTCTBYIOLEE 3a4aHHOMY BMTOBOMY NMpeacTaBAEHUIO.
public static int doubleToLongBits(double value)

Bo3BpallaeT 6MTOBOE NMpeacTaBneHne 3HadeHus double B Buae long.

public static double longBitsToDouble(long Bits)

Bos3BpalaeT 3HayeHne double, cooTBeTCTBYIOLLEE 3a4aHHOMY BMTOBOMY NMpeAcTaBAeHUIo.
YnpaxHeHue 13.3

HanuwwuTe nporpamMmy, KoTopas untaeT dalif, COCTOAWMN U3 3IEMEHTOB BUAa “Tu 3HadyeHue”,
raoe TMrn — Ha3BaHue o4HOoro 13 kraccos (Boolean, Character v T. 4.), @ 3Ha4YeHue — CTpoKa,
KOTOPY MOXET BOCMPUHUMATb KOHCTPYKTOP 3a4aHHOro tTmna. [Ansa Kaxaoro snemeHTa danna

co3aaiTe 06bEKT HY)KHOTO TUMa C YKa3aHHbIM 3HAaUeHMeM 1 fobaBbTe ero K BeKTopy Vector.
BbiBeauTE OKOHYATENbHbIN pe3ynbTar.
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naBa 14
CNCTEMHOE
NnMPOreeAMMMPOBAHUE

neHaayp: S 4yxoB Bbi3biBaTb MOry 13 6€34HbI.
Xotcnep: U s1 MOry, n Kakabivi 3TO MOXET,

Bonipoc nniub, ABATCA Jib OHM Ha 30B.

Bunbam LWekcnup, “I'eHpux IV”, nepesog E. Bupykosow

B sTOM rnaBe pacckasaHo, kak pabotaTb € 06WwmMMM PyHKUMAMKM runtime-cnuctemsl Java u
OnepaLLMOHHOVI cucteMbl. K HUM OTHOCATCA: onpeageneHne CUCTEMHbIX CBOVICTB,
MaTeMaTU4ecKmne BblUMCNIEHNA, 3anyCK APYTMX NPOrpaMMm, yrnpassieHNE NMaMaTbio, OTCUYET
BpeMeHU. DT PYHKUUM NPefoCTaBNA0TCA YeTbipbMs Kaccamm Java:

Knacc Runtime onucbIBaeT cocTosiHME runtime-cuctemMbl Java. O6bekT 3TOro Kiacca
OTBEYaEeT 3a AOCTYN K PYHKLUAM BPEMEHW BbINOJIHEHUS — HarNpuMep, yrpaB/eHUIO
cbopLmnkoM Mycopa n npekpalleHneM paboTbl.

Knacc Process npeacTaBisieT BbINOJHAEMbIN NPOLECC, CO34aHHbIM BbI30OBOM MeToAa
Runtime.exec.

Knacc System cofepXuT CTaTMyeckne MeToabl 4151 paboTbl C COCTOSIHUEM CUCTEMbI B
uenoM. HekoTtopble MeToAbl System OnepupyoT C TEKYLUM runtime-KOHTEKCTOM.

Knacc Math cogep>xuT cTaTnyeckme MeToAbl AN BbIMOJIHEHUS MHOMMX CTaHAAPTHbIX
MaTeMaTUYECKUX BbIYMCNEHUI — HanNpuUMep, ANS ONpeAesieHNst 3HaYeHUs TPUrOHOMEeTPUYECKUX
PyHKLUMA 1 norapudmoB.

14.1. CtraHAApPTHbIX NOTOK BBOAA/BbiBOAA

Bbl MOXeTe oCyLecTBNATb CTaHAapTHbIE ornepaunn BBOAA/BbIBOAA C MOMOLLbIK TPEX CUCTEMHbIX
MOTOKOB, KOTOPble ABSAIOTCA CTaTUUECKMMKN NONSAMU Kacca System,— System.in, System.out
1 System.err:

public static InputStream in

CTaHAapTHbIA BXOAHOM MOTOK AJ19 YTEHUS CUMBOJIbHbIX AAHHbIX.

public static OutputStream out

CTaHAapTHbIM BbIXOAHOM MOTOK A/151 BbIBOAA COOOLLUEHUI.

public static PrintStream err

CTaHAapTHbIV MOTOK A1 BbiBOAA coobuieHunii 06 owmnbkax. MNonb3oBaTenm 4acto
nepeHanpaBsiioT CTaHAAPTHbIV BbIBOA, NpOrpamMmbl B dalis, 04HaKo NpuoXeHue npu 3ToM
[O/MKHO MMETb BO3MOXHOCTb BbIBECTU cooblieHne o6 owmnbke Tak, 4Tobbl MoAb30BaTeNb €ro
yBugen. MoTok err npegHasHayeH ans tex coobweHnin 06 owmnbkax, KOTopble He
rnepeHanpasB/isiloTCA BMeCTe CO CTaHAAPTHbIM BbIBOAOM. [TOTOKM out u err aBASOTCA 06bekTamum

Knacca PrintStream, No3ToMy A5sl BbIBOAA COOBLLEHNI B err UCMOJb3YOTCA Te Xe MeToAbl, YTo
M aonsa out.
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14.2. YnpaBneHue naMAaTbio

XoTs1 Java He MO3BONSET ABHO YHUUTOXATb HEHYXXHble 06beKTbI, Bbl MOXETE HEMOCPEACTBEHHO
BbI3BaTb cO6OpLUMK Mycopa, UCMOMb3ys MeToA gc knacca Runtime. Knacc Runtime Takxe
cofepXuT MeTog runFinalization ans Bbi3oBa oxugarowmx 6nokos 3aseplieHus (finalizers).
Knacc Runtime cogepxuT ABa MeToAa ANS BbiBOAA MHMOPMaUMM O COCTOSHUM NaMSATU:

public long freeMemory()

Bo3BpallaeT npnmMepHoe Konm4ecTBo CBO6OAHbIX 6aNTOB CUCTEMHOW NaAMATH.
public long totalMemory()

Bo3BpallaeT obuee Konmyectso 6anToOB CUCTEMHON NaMATH.

Knacc System coaep>XxuT cTatMyeckue MeToAbl gc U runkFinalization, KOTOpble BbI3bIBaOT
COOTBETCTBYOLWNI METOA ANSA TeKyLero runtime-KOHTEKCTa.

He ncknto4yeHo, 4To MeToa Runtime.gc He CMOXeT 0CBO60ANTb AOMOMHUTENBHYO NaMATb 3a
cyeT n3baBneHus OT “Mycopa” — ero MOXeT U He ObITb, K TOMY Xe He BCe cOopLuku Mycopa
MOIyT HaXOAUTb HEHYXHble 06BbeKTbl MO TpeboBaHU. TeM HE MeHee nepes CO3AaHMEM
6onbLoro Konnyectea 06beKTOB (0COHEHHO B MPUIOXEHUSX, KPUTUYECKMX MO BPEMEHU, HA
paboTe KOTOPbIX MOryT OTPMLATENIbHO CKa3aTbCs HakNaAHble pacxoabl No c6opke mycopa) Bce
)Xe CTOUT BbI3BaTb MeToA gc. OH NMPUHOCKT ABOMHYO MOJb3Yy: Bbl HAUMHaeTe paboTy C
MaKCMMasibHbIM 06bEMOM CBOOOAHON MaMATU M COKpallaeTe BEPOATHOCTb Bbi30Ba cbopLymka
Mycopa BO BpeMs BbINMOSIHEHUS Nporpammbl. Cneayowmin MeTos ocBo60XKAaeT BCH BO3MOXHYHO
naMsaThb:

public static void full GO() {
Runtinme rt = Runtine. get Runtine();
long isFree = rt.freeMenory();
| ong wasFr ee;
do {
wasFree = isFree;
rt.gc();
isFree = rt.freeMenory();
} while (isFree >> wasFree);
rt.runkinalization();

}

[aHHbI MeToA B UMKe BbI3bIBAET gc, Npu 3T0M 06beM cBobogHoM namatn freeMemory
yBENnuMBaeTCsa A0 ONpeaesieHHOro npeaena, nocie AOCTMXKEHUS KOTOPOro AasbHenwme
BbI30Bbl gC, CKOpee BCEro, HM K YyeMy He npuseayT. 3aTeM Mbl obpallaemcs K runFinalization,
4yTO6bl HEMEA/TEHHO BbIMNO/IHNTL BCE 3aBepluatome A4eCTBMS, He No3BoAsAsS cOopLumnKy Mycopa
OTNIOXWUTb UX Ha MOTOM.

O6bI4HO BaM He3ayeM ucnosnb3oBaTtbh runkFinalization, nockonbky meToAbl finalize BbI3biBaOTCA
c6opLMKOM Mycopa aCMHXPOHHO. O4HaKo Npu HeKOTOpbIX obcTosTenbCTBax (Hanpumep, npu
HexBaTKe pecypca, ocBoboxaaemoro metoaom finalize) BbIHY>XAEHHOE UCMOMHEHWE BCEX
BO3MOXHbIX 3aBepLUaoLLmMX AeNCTBUN CNOCOOBHO NPpUHECTN Nosb3y. KOHEeYHO, HET HMKaKown
rapaHTun, 4To oXmAaa-wme 3aseplieHns 06beKTbl NCMOMb3YT AAHHbIN pecypc, Tak YTO Bbi30B
run Finalization MmoxeT oka3aTbcs 6ecrnonesHbiM.

14.3. CucreMHblie CBOMCTBA

CylecTByeT psA CUCTEMHbIX CBOMCTB, KOTOPblE XPaHATCA BHYTpW Kracca System B Buae
obbekTa knacca Properties. OHM onpenensitoT CUCTEMHOE OKPYXXEHME U UCMOJIb3YHTCA
KflaccaMmu, KOTopbIM Heob6xoanMa COOTBETCTBYOWasa nHdopmaumsa. Hanpumep, npuseaeM
pacneyaTKy CBOWCTB OAHON CUCTEMbI:
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#Syst em properties

#Tue Feb 27 19:45:22 EST 1996

j ava. hone=/1 ab/ east/tool s/javal/j ava
java.version=1.0.1

file.separator=/

i ne.separator=\n

j ava. vendor =Sun M crosystem | nc

user. nanme=ar nol d

0s. ar ch=sparc

0s. hanme=Sol ari s

java. vendor . url =http://ww. sun. conl
user.di r=/vob/java_prog/src

java. cl ass. path=.:./cl asses:/ hone/ arnol d/javal/lib/
cl asses. zi p: / hone/ ar nol d/ j ava/ cl asses
java. cl ass. ver si on=45. 3

0s. versi on=2. x

pat h. separ at or =:

user. home=/ hone/ ar nol d

Bce nepeuncneHHble Bbile CBOMCTBA ONpeAesieHbl BO BCEX CUCTEMAX, XOTH UX 3HAYEHMUS,
KOHEYHO Xe, MeHSTCS. HekoTopble U3 HUX NMPUMEHSIOTCS CTaHA4ApPTHbIMU NakeTamu Java.
Hanpumep, knacc File ncnonb3yet cBoncTso file.separator 4ns NOCTpoOeHUS U aHanm3a nyTen K
dannam. MporpaMMmnCTbl TOXE MOTyT 3aelCTBOBaTb 3T CBOMCTBA. Cneayowmin MeToa MLLET
dann KoH@Urypauum B IMYHOM Nanke nosib3oBaTens:

public static File personal Config(String fil eNane) {
String home = System get Propety("user. hone");
if (home == null)
return nul|;
el se
return new Fil e(hone, fil eNane);

}

Huxe nmepeuncneHbl BCe MeTOAbl Kilacca System, KOTopble CnyXaT Ans paboTbl C CUCTEMHbIMU
CBOMCTBAMMU:

public static Properties getProperties()

Bo3BpallaeT 06beKT knacca Properties, NpeacTaBsAloWMI CUCTEMHbIE CBOUCTBA.

public static void setProperties(Properties props)

3ajaeT cucTeMHble CBOMCTBA, UCNONb3ys AN 3TOro 3aA4aHHbIn 06bekT Knacca Properties.
public static String getProperty(String key)

Bo3BpallaeT TeKkyllee 3Ha4YeHne CUCTEMHOIO CBOMCTBA, 3a4aHHOI0 B Buae CTpoku key.
DKBUBANEHTHO

System.getProperties().getProperty(key);
public static String getProperty(String key,
String defaultValue)

Bo3BpallaeT TeKkyllee 3Ha4YeHne CUCTEMHOIO CBOMCTBA, 3aZaHHOro B Buae crtpoku key. Ecnn
OHO He ornpezeneHo, Bo3BpalwaeTtcs defaultValue. DkBUBaneHTHO

System.getProperties().getProperty(key, def);
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3HayeHns CBONCTB XPaHATCA B BuAe CTPOK, OAHAKO HEKOTOPblE CTPOKN MPeacTaBnAstoT Agpyrne
TUNbl — HanpuMep, uenble unn normyeckune. CyLwecTByoT cneumanbHble MeTOAbl, KOTOPble
ABNAKOTCA CTaTUYECKUMW METOAAMM COOTBETCTBYIOLUMX KNaccoB-060n04eK, Ans YTEHWUS CBONCTB
1 npeobpas3oBaHns NX B 3HAYEHNSA NMPUMUTMBHbBIX TUMOB. KaXabli U3 TakMx METOA40B MosyyaeT
CTPOKOBbIV NMapaMeTp C MMEHEeM CBOMCTBA, MHTEpPeCyoLWero nporpamMMmucTa. Hekotopble METOAbI
MMET 1 BTOpoKM napameTp (0603HauyeHHbI HuXe kak def) co 3HauYeHneM No yMOyYaHuio,
KOTOpPOE BO3BpaLlaeTCsi B TOM Cilyyae, eCc/iv CBOMCTBO C AAaHHbIM UMEHEM He HangeHo. MeToabl,
B KOTOPbIX 3TOT NapaMeTp OTCYTCTBYET, B 3TOM C/lyyae BO3BpaLaloT 06bekT, cogepxawmii O
Ansa uncnosoro Tuna nnm false — ana normyeckoro. Bce 3Tn MeToAbl NMpeobpas3yroT 3Ha4YeHNS B
CTaHAdapTHbIV Ansa Java dopmaTt NPUMMUTUBHOIO TUNa.

public static boolean Boolean.getBoolean(String name)

public static Integer Integer.getlnteger(String name)

public static Integer Integer.getinteger(String name, int def)

public static Long Long.getLong(String nm)

public static Long Long.getLong(String nm, long def)

MeTop getBoolean oTnn4yaeTcs OT APYruxX TeM, YTO OH BO3BpallaeT JIorMyeckoe 3HavyeHue

(boolean) BMecTo 06bekTa knacca Boolean. Ecnv cBOMCTBO He HanaeHo, getBoolean nepegaet
false.

14.4. Co3qaHune npoueccos

Kak ynoMnHanochb Bbllle, B NporpamMMax Java MoryT OAHOBPEMEHHO BbIMOMHATLCS HECKOJIbKO
NMOTOKOB. BOMBLIMHCTBO CUCTEM, Ha KOTOPbIX DYHKLMOHUPYET cpesa Java, Takxke
noaAepXXUBaKT 3aMyCcK HECKOMbKMX nporpamm. MpunoxeHus Java MOryT Bbl3blBaTb HOBblE
nporpaMmbl, obpaLlascb K 04HOM U3 ABYyX PopM MeToaa System.exec. Kaxablii yCnewHbln
BbI30B €XeC CO3JaeT HOBbI 06BbEeKT Process, KOTOPbIM npeacTaBnset cobon paboTatoLlyto
nporpamMmMy. Bbl MOxeTe 3anpocuTb MH(OPMaLUIO O COCTOSHUM MpoLecca U Bbi3BaTb METOAbI,
ynpasnswowme ero xogoM. CyLlecTBYOT B OCHOBHble (hOpMbl METOAA EXEC:

public Process exec(String[] cmdarray) throws IOException

BbinONHSET B TEKyLLen cucteMe KoMaHay, 3afjaHHyto B o6bekTe cmndarray, 1 Bo3BpalaeTt
06beKT Process (ONUCaHHbIN HUXKE), KOTOPbIA NMpeacTaBnseT 3anyLeHHbIA npouecc. B
cmdarray[0] 3agaeTca nMa KOMaHbl, @ BO BCEX MOCNeAYOWMX CTPOKaX MaccuBa — apryMeHThl.

public Process exec(String command) throws IOException

DKBMBANEHTEH NepBon pOpMe exec, B KOTOPOM 3/IEMEHTbl Maccnea cobpaHbl B O4HY CTPOKY U
pa3geneHbl CMMBONaMun-pasgenutenamn. Nprueegem npMMep UCNonb30BaHUS 3TOM (POPMbl exec:

String cmd = “/bin/Is” + opts + “ 7 + dir;

Process child = Runtime.getRuntime().exec(cmd);

MopoXxAeHHbIM Mpouecc HOCUT HasBaHue rpoyecca-notomka (child process ). Mo aHanoruu,
co3aaroLWwmi npouecc HasblBaeTcs pogutenem. Metoa exec Bo3BpallaeT 06bekT Process Ans
KaXxAoro 3anyLeHHOro npouecca-noToMka. 3T0T 06bekT obnagaeT ABYMS BaXKHbIMU acnekTamu
MO OTHOLUEHWIO K NMPOLLECCY-NOTOMKY : BO-MEPBbIX, OH COAEPXUT MeToabl Ans obpalleHns Ko
BXOAHOMY WM BbIXOAHOMY MOTOKY MpoLecca-noToMKa, a Takxe K ero NoToKy owunbok:

public abstract OutputStream getOutputStream()
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Bo3spaluaeT notok OutputStream, COeANHEHHbIN CO BXOAHbLIM MOTOKOM MpoLecca-noToMKka.
[aHHble, 3anncaHHblie B 3TOT MOTOK, CYMTBIBAOTCS NPOLLECCOM-MOTOMKOM B KayeCTBe BBOAA.
MNoTok aBnseTcs 6ydeprn30BaHHbIM.

public abstract InputStream getlnputStream()

Bo3BpalaeT NoToK InputStream, COEANHEHHbIV C BbIXOAHbIM MOTOKOM MpoLecca-noToMKa.
Korga npouecc-noTOMOK 3anuCbiBaeT BbIXOAHbIE AAHHbIE, OHWM MOMYT YMTaTbCS M3 3TOrO MOTOKA.
MNoTok aBnsieTcs 6ydeprn30BaHHbIM.

public abstract InputStream getErrorStream()

Bo3BpawaeT noTok InputStream, COEANHEHHbIN C BbIXOAHBbIM MOTOKOM OWMOBOK npouecca-
notoMka. Korga npouecc-noToMoK BblgaeT coobueHns 06 owmnbkax, OHM MOTyT UNTaTbCa U3
3TOro notoka. lNoTtok asnsetcs HebydeprnszoBaHHbIM, YTOObI rApPaHTUPOBaTb HEMEANIEHHOe
nocTtynseHmne nHgopmaumm o6 owmbkax .

Hwxe B KauecTBe npuMepa NpUMBOAMTCS NpOrpaMMma, KoTopasi COeAnHSIeT CTaHAapTHbIE MOTOKM
Java c noTokamMu HOBOrO mpoLecca, YTobbl BECb BBOA MOSb30BaTeNA NMOCTyMNasn B YKa3aHHY
nporpaMMy, a BeCb ee BblBOZ 6bl/1 BUAEH MOMb30BaTENO:

public static Process UserProg(String cnd)
throws | OException

{
Process proc = Runtinme.getRuntinme().exec(cnd);
pl ugToget her (Systemin, proc. getQutputStream));
pl ugToget her (System out, proc.getlnputStream());
pl ugToget her (Systemerr, proc.getErrorStream());
return proc;

}

MpeanonaraeTcsi, yTo MeToA plugTogether coeauHseT ABa NOTOKa, YMTasi AaHHbIE U3 OAHOIO U3
HUX M 3anucbiBasi UX B ApPYron.

YnpaxHeHue 14.1

Hanvwwute meToa plugTogether. MNoackaska: BOCMO/b3yMTeCb MHOMOMOTOYHON MOAENbIO.
BTopor acnekT B3aMMOOTHOLUEHUI MeXAy NpoLeccoM-poauTenemM 1 npoueccoM-noTOMKOM
3aK/o4aeTca B TOM, YTO 06beKkT Process COAepXUT METOAbl A1 YrpaBieHUs npoLeccom 1
ornpejeneHns ero cratyca:

public abstract int waitFor() throws InterruptedException

CKonb YyroHo A0JIr0 OXWAAET 3aBepLUeHus npoLecca-noToMKa 1 BO3BpallaeT 3HavyeHune,
nepefaHHoe UM MeToAy System.exit UM ero aHanory (HoMb O3HayaeT ycCrelwHoe 3aBepLueHune,
BCE OCTa/lbHOe — Heyzavy). Ecnm npouecc yxe 3aBepLlunsics, To NpocTo BO3BpallaeTcs
3HaueHue.

public abstract int exitValue()

Bo3BpallaeT 3aBepLualowmMin Koa AaHHOro npouecca. Ecnu npouecc euwe akTuBeH, To exitValue
B036yxaaeT ncknoveHue lllegalStateException.

public abstract void destroy()
YHu4UTOXaeT npouecc. Huyero He aenaeTt, ecnv nNpouecc yxe 3aBepwmncs. Ecnm obbekT

Process 6yAeT YHUUTOXEH COOPLUMKOM Mycopa, 3TO HE 03HAYaeT YHUUTOXEHUS CAaMOro
npoLecca; NpocTo B AafbHENLLIEM Bbl HE CMOXETE KOHTPOIMPOBATL €r0.
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Hanpumep, cneayrowmii MeToz BO3BpaLLaeT CTPOKOBbLIA MacCUB, KOTOPbIA COAEPXNUT
pe3ynbTaTbl paboTbl KOMaHAbl Is C 3agaHHbIMM NapameTpaMmu. B cnyyae HeygayHoro
3aBepLlleHns KoMaHabl Bo36yxaaeTca ncknodeHue LSFailedException:

/1 java.io.* wu java.util.* wuvmnoprmposanmu
public String[] Is(String dir, String opts)
throws LSFail edException

{
try {
/| sanycrtuTs npouecc
String[] cnmdArray = { "/bin/ls", opts, dir };
Process child = Runtine.getRuntine().exec(cndArray);
Dat al nput St ream
in = new Datal nput St rean{chil d. getlnputStream));
/| npouuTaTh BHXOIHEIE HaHHLE
Vector lines = new Vector();
String line;
while ((line = in.readLine()) !'= null)
l'i nes. addEl enment (li ne);
if (child.waitFor() !=0) // ecmu Bunonuenne |S
/| BBl HeyHauHEM
t hrow new LSFai | edException(chil d.exitVal ue());
String[] retval = new String{lines.size()];
I ines.copylnto(retval);
return retval;
} catch (LSFail edException e) {
t hrow e;
} catch (Exception e) {
t hrow new LSFai | edException(e.toString());
}
}

Knacc Process sBnseTca abcTpakTHbIM. Kaxaas peanvsaums Java AO/DKHA coAepXXaTb OAUMH WUn
HECKOJIbKO K/1aCCoB, paclumpsowmnx Process, KOTOpble MOIyT B3aUMOAENCTBOBaTb C
npoLeccamm Ha ypOBHE OrnepauMoOHHON CUCTeMbl. Takne Knaccbl MOryT obnagatb paclUMpEHHbIM
HabopoM yHKUMIA, NONE3HbIX AN NPOrpaMMMpoBaHns B AaHHOW cpeae. WHdopmaums o
pacwmMpeHHbIX PYHKUMAX AOHDKHA COAEPXAaTbCA B AOKYMEHTauuu.

[Be apyrve popMbl exec NO3BONSAIOT 3aaaTb HAabop nmepemeHHbIX cpeasl (environment variables
) — CUCTEMHO-3aBUCUMBbIX MEPEMEHHbIX, JOCTYMHbLIX 419 HOBOro npouecca. [lepeMeHHble cpeabl
nepefatoTCcs METOAY exec B BUAE CTPOKOBOIrO MaccuBa, KaX bl 3/IeMEHT KOTOPOro 3a4aeT umMs
M 3HaYeHWe NepeMeHHOoN cpeabl B POpMe MM = 3HadeHue. ViMs He MOXeT CoaepX)aTb
npobenos, XOTa 3Ha4YeHne MOXET BbiTb MPOM3BO/bHLIM. [lepeMeHHble cpeabl nepeaarTcs
BTOPbIM MapamMeTpoM:

public Process exec(String command, String[] env)

throws 10Exception

public Process exec(String[] command, String[] env)

throws 10Exception

Cnocob nHTepnpeTaunm nepeMeHHbIX Cpefbl MPOLECCOM-NMOTOMKOM SBASETCA CUCTEMHO-
3aBMCUMbIM. MexaHW3M NepeMeHHbIX Cpefbl NMOAAEPXKMBAETCA MOTOMY, YTO OH CyLLEeCTBYET Ha
CcaMbIX pasHbIx naatdopmax. Ana nepegadun nHpopmMaunm Mexay Java-nporpammamu cnegyet

MosIb30BaTbCS CBOMCTBAMM, a He nepeMeHHbIMU cpeabl.

YnpaxHeHue 14.2
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HanuwuTe nporpamMMy, KOTopasi BbIMOSHSET exec A1 apryMeHTOB, NepefaHHbIX B KOMaHAHOM
CTpOKe, U BbIBOAUT pe3y/ibTaTbl paboTbl, MPUUYEM KaXa o CTPOKe NpeaLllecTByeT ee HoMep.

YnpaxHeHue 14.3

Hanuwurte nporpaMmy, Kotopas BbINOHAET exec ANl apryMeHTOB, NepeaaHHbIX B KOMaH,D,HOVI
CTpOKe, U BbIBOAUT pe3yibTaTbl, NpeKpallas pa60Ty rnpouecca, Korga Ha BbIXoJ4e nosaBndeTCA
3apaHee onpefeneHHas CTpoKa.

14.5. Knacc Runtime

O61bekThl kKnacca Runtime OoNUCbIBAOT COCTOSHUE runtime-cncTemMbl Java 1 Te onepaumu,
KOTOPbIE OHa MOXET BbINONHUTL. [Ina nonyyeHmns obbekTa Runtime, COOTBETCTBYHOLLENO
TeKyLleMy runtime-KOHTEKCTY, CNieayeT Bbi3BaTb CTaTMUYECKMA MeToA Runtime.getRuntime.

OpHa 13 onepauui, BbIMOHAEMbIX TEKYLUMM runtime-KOHTEKCTOM, — MOy YeHne BXOAHOIo Man
BbIXOAHOMO MOTOKa, NepeBOASLLEro CUMBOJ/IbI JIOKaIbHOrO Habopa B Ux Unicode-3KBUBaNeHTbI.
MHorve cywecTBytowme cncteMmbl paboTaloT C HaunMoHaNbHbIMKU andaBuTaMm, UCMOb3YHOLWUMU
8-pa3psagHble Un UHble Habopbl CUMBOOB, KOHMMKTYOWMe ¢ Unicode. Runtime-KOHTEKCT
npeaocTaBfseT cpeacTsa A4/19 Nepesoja CMMBOIOB NOTOKa, paboTalowero ¢ N0KalbHbIM
HabopoM, B 3KBMBaNeHTHble UM CMMBOJIbI Unicode. Hanpumep, knaeBnaTypa MOXET
reHepupoBaTb 8-pa3psaHbIN CMMBOJIbHBIN KOA Oriya. Ecnn BOCNONb30BaTbCst MOTOKOM
System.in, KOTOPbIA YMTaAeT CMMBOJIbl C 3TOM KNaBMaTypbl U MOyYaeT OT Hee JIOKASIM30BaHHbIN
BXOAHOW MOTOK, cMMBONbI Oriya 6yayT nepeBoanTbCs B UX 16-pa3psaHble SKBUBANEHThI
Unicode B anana3oHe \uObOO—\uOb7f. JTokann3oBaHHbIN BbIXOAHOW MOTOK BbINOMHSAET o6paTHoe
npeobpa3oBaHue.

Runtime-KOHTEKCT MOXET 6bITb YHUUTOXEH, AN 3TOro cneayeT Bbi3BaTb €ro MeTos exit n
nepefaTb eMy Koj 3aBeplueHus. MeTol YHUUTOXaeT BCe NMOTOKM B TEKyLUeM runtime-
KOHTEKCTE, HE3aBUCUMO OT UX COCTOAHMUSA. pn 3TOM AN YHUUTOXEHUS NMOTOKOB He
ncnosnb3lyeTcsa uckiyveHmne ThreadDeath; oHM NpPOCTO ocTaHaBAMBaKTCA 6€3 BbINONHEHMS
ycnosui finally. Ins YHNUTOXEHMSA BCEX MPOrPaMMHbIX MOTOKOB B BalLen rpynne ayyile
nosb3oBaTbca MeToaoM Thread Group.stop, KOTOPbIA MO3BOMSET MOTOKAM BbIMOMHUTb
3aBepliaLLme AefCTBUSA B COOTBETCTBUM C ycnosuamu finally.

Mo Tpaauuum, 3aBepLialoLWLniA Ko exit, paBHbIA HYJH0, O3HAYaET yCNeLwHoe 3aBepLUeHne
3a4auu, a OT/IMYHBIA OT HyNa — Heyaady. CywecTByeT ABa cnocoba nepenayun nHpopmaumm
KOAOM 3aBeplueHus. NepBbiii — HeMeANIeHHO Bbi3BaTb eXit U OCTAaHOBUTbL BCE MOTOKW. BTopoi —
ybeanTbcs, 4To BCE MOTOKM “YMCTO” 3aBEPLUMIIUCH , U TOJIbKO MOTOM BbI3biBaTb eXit.
MpuBeaeHHbIN HMXE NPUMEp OCTaHaB/IMBAaET BCE NMOTOKW B TEKYLLEN rpynne, 4aeT UM
3aBEpPLNTLCA U 3aTEM BbI3bIBAET exit:

public static void safeExit(int status) {
/| moydyumThL CHOMCOK BCEX MNOTOKOB
Thread nyThrd = Thread. current Thread();
ThreadG oup thi sGoup = nyThrd. get ThreadG oup() ;
int count = thisGoup.activeCount();
Thread[] thrds = new Thread[count + 20]; // +20 na Bcakwui
/1l cinyuan
t hi sGroup. enuner ate(thrds);

/| ocraHOBMTEL BCE TOTOKM
for (int i =0; i << thrds.length; i++) {
if (thrds[i] !'= null && thrds[i] != nyThrd)
thrds[i].stop();
}

/| moxmaTeca 3aBepmeHMA BCex IIOTOKOB
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for (int i =0; i << thrds.length; i++) {
if (thrds[i] !'= null && thrds[i] != nyThrd) {
try {
thrds[i].join();
} catch (InterruptedException e) {
/| npomycTuTe HOTOK
}

}

/| Tenepr MOXHO BEIXOOUTH
System exit (status);

}

YnpaxHeHue 14.4

Moanduunpyrite metog safeExit Tak, 4Tobbl OH 06pabaTbiBan NOTOKU, KOTOpPble MOMKN 6bITh
CO34aHbl NOC/e Bbi30Ba enumerate. Kpome TOro, MeToA AO/MKEH NPONyCcKaTb MOTOKU-AEMOHBI,
KOTOpble ByAyT YHUYTOXATbCA aBTOMATUYECKMU.

14.6. Pa3Hoe

[Ba MmeToaa knacca System He nMpuHaanexart HU K OAHOM U3 KaTeropuii:
public static long currentTimeMillis()

Bo3BpallaeT TeKkyllee BpeMs rno NPUHBUYY B MWIJIMCEKYHAAX, CYMTAs OT Hayvasia 3noxu
(00:00:00 UTC, 1 aHBaps 1970 roga). Bpems Bo3BpalwlaeTcs B BuAe 3HayeHus long, nosTtomy
nepenosHeHe HacTyNuUT b B 292280995 rogy — A4/19 60/bWUMHCTBA NPakTUYECKMX Lenemn
3TOro BrnosHe xBataeT. [ina 6onee CoXHbIX MPUIOXKEHUA MOXET NPUroanTbCs knacc Date;
cM. pasgen “Knacc Date”.

public static void arraycopy(Object src, int srcPos, Object dst, int dstPos, int count)

KonupyeT coaep>xMMoe NCXOAHOro MacCuBa HaunMHas C 3neMeHTa src[srcPos] B Leneson maccus
C aneMeHTa dst[dstPos]. KonupyeTcs poBHO count 3/71leMeHTOB. Bce CChISIKU Ha a/1eMeHThl
[OMKHbI eXaTb B NpeAesiax MaccuBa, nHave Bo36yxaaeTcs UCK/IYeHne
IndexOutOfBoundsException. Tunbl AaHHbIX UCXOAHOIMO MacCMBa A0/MKHbI 6bITb COBMECTUMbI C
TUNaMm LeneBoro Maccuea, nHade Bo3byxxaaeTtcs uckntoueHmne ArrayStoreException.
“CoBMeCTUMOCTb” criefgyeT NMoHMMaTb cneaylwmmMm o6pa3oM: A1 MacCMBOB, COAEpPXaLLnX
CCbIIKN Ha 06beKTbI, KaXabll 06bEKT MCXOAHOITO MacCcMBa AO/HKEH NPUCBaMBaTbLCA
COOTBETCTBYOLLEMY 3MIEMEHTY LeNeBoro Maccmaa. 1711 MacCMBOB CO 3HAYEHU MU BCTPOEHHbIX
TUMOB TUMbI AOJKHbI COBNaAaTb, @ HE MPOCTO 6bITb COBMECTUMbIMU MO NMPUCBANBAHUIO; METOZ,
arraycopy He MOXeT NMPUMEHSATbCA AN KonMpoBaHUs MmaccuBa short B MmaccuB int.

MeTopg arraycopy npaBu/ibHO paboTaeT C NepeKkpbIBaLWMMNCA MAacCMBaMM, MOITOMY OH MOXeT
MPUMEHATLCS A9 KONMMPOBaHMSA OAHOW YacTuM MaccmBa B ApYryt. HanpuMep, Bbl MOXeTe
CABUHYTb BCE COAEPXUMOE MacCMBa Ha OAWH 3/IEMEHT K Hayany, Kak 3To 6bi10 caenaHo B
meToae squeezeOut.

[lBa TpaccMpoOBOYHbIX MeToAa Kacca Runtime, tracelnstructions un trace MethodCalls, Takxe
He OTHOCSTCS HU K OAHOW KaTeropuu. Kaxxaomy u3 HUX nepefaeTcs NOrMYeCcKUn apryMeHT;
€C/IM OH paBeH true, BK/IOYAETCSH TPAaCCMPOBKA MHCTPYKLUMIA AN BbI30OBOB METOA0B
COOTBETCTBEHHO. YTO6bI OTKNIOUNTL TPACCMPOBKY, ClledyeT Bbi3BaTb METOA C apryMeHTOM
paBHbIM false. Kaxaas peanusaums MOXET NOCTynaTb C STUMWU BbI30BaMM Tak, Kak couTeT
HYXHbIM, B TOM YMC/le U UTHOPUPOBATb UX, EC/TN HEKYAA BbIBECTU pe3y/ibTaTbl TPACCUPOBKMU.
BepoaTHO, 3T MeToAbl 6yAyT NpMMEHSATLCS B MEPBYIO ovepedb B cpedax pa3paboTku.



converted to PDF by BoJloc

14.7. be30onacHOCTb

Knacc System copepxuT ABa MeToaa Ans paboTel ¢ 06bEKTOM Kacca Security Manager. Knacc
SecurityManager BK/HOYaeT B cebs1 MeToAbl, KOTOpble pa3peLluatrT Uan 3anpeLwarT OTKpbITue

cokeToB (sockets), nocTyn K arinam, cosgaHnue NporpaMmMHbIX MOTOKOB U T. A. NogpobHocTh o
paboTe MeHemkepa 6e3onacHOCTM NpuBeAeHbl B cneundurkaummn “Java Language Specification”.

public static void setSecurityManager(SecurityManager s)

3ajaeT cucteMHbl 06beKT, KOTOPbIA ABAsSEeTCS MeHeaxepoM 6e3onacHocTu. [laHHoe 3HayeHue
MOXeT 6bITb MPMCBOEHO TOIbKO OAMH pa3, YTobbl Mpu HacTpovike 6€30NacHOCTM CUCTEMbI
MOXHO 6b1/10 paccunTbiBaTb Ha TO, YTO OHO HE M3MEHUTCH.

public static SecurityManager getSecurityManager()

BblgaeT cuctemHbi 06bekT MeHeaxepa 6e3onacHocTu. OnucaHne MeHeaxxepa 6e3onacHoCcTH
C/TULLKOM YCTOXHMUAO0 6bl 3Ty KHUrY; 3@ NoapobHOCTAMKU obpalainTecb K OHIaNHOBOM
OOKYMEeHTaLuuu.

14.8. Knacc Math

Knacc Math cocTonT n3 CTaTMYEeCKMX KOHCTaHT U METOAO0B, NpeAHa3HaYeHHbIX ANs
MaTEMATUYECKMX BblUMCNEHUN 0bLero Ha3HavyeHns. Bce onepaunn BbIMOSHSAIOTCS B
apudmeTumke double.

KoHcTaHTa Math.E npeactaBnseT 3HadeHue umcna e (2.7182818284590452354), a Math.Pl —
3Ha4veHue uncna p (3.14159265358979323846). 3HaueHUs yrioB B METOAAX 3a4at0TCH B
paanaHax, a BCce napaMeTpbl U BO3BpallaeMble 3HaueHnsa umeroT Tun double, ecnn BHO He
0oroBopeHo obpaTHoe:

QyHKUNS 3HayeHune
sin(a) CUHYC a

cos(a) KOCUHYC a

tan(a) TaHreHc a

asin(v) apKCWHYC V, rae v NexuT B AnanasoHe [-1.0, 1.0]
acos(v) ApPKKOCUHYC Vv, rae v JIieXXuT B Anana3oHe [—1.0, 1.0]

>atan(v) apKTaHreHc v, BO3BpallaeTcs B AnanasoHe [—p/2, p/2]

atan2(x,y) | apKTaHreHc x/y, Bo3BpallaeTcs B AnanasoHe [—p, p]

exp(x) e

pow(y,x) |y

log(x) HaTypasbHbIN norapudm X
sqrt(x) KBaApaTHbI KOPEHb U3 X
ceil(x) HanMeHbLlee Lesioe YMUCIo X

floor(x) Hanbonbluee uenoe Yncno x
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rint(x) BO3BpallaeT OKpPYr/IeHHOe Lesioe 3HadeHune X B Buae double

round(x) Bo3Bpauaet (int)floor(x+0.5) B Buae double nnu float

abs(x) BO3BpaLlaeT MoAayb X And boro YncnoBoro Tmna
BO3BpallaeT HanborbLuee U3 Yncesn X Uy, OTHOCALLMXCS K 1I060My YUMCTOBOMY
max(X,y) ™n
y
min(x.y) BO3BpaLlaeT HaMMeEHbLIEe U3 YMCeN X U Y, OTHOCALLMXCS K 1I060MYy YUMCIOBOMY

T™mny

Cratndeckuii metog Math.IEEERemainder BbluMCNSeT OCTaTOK B COOTBETCTBUM CO CTaHAAPTOM
IEEE-754. OnepaTtop BblYMCNEHNS OCcTaTka %, ONUCaHHbIN B pasgene 5.15.1, nog4YnHSeTCs
npasuny

Xy)*y + x%y ==

Mpwn 3TOM coXpaHsaeTcs BCero oAuMH BUA CUMMETPUU, @ UMEHHO: eCcin X%y paBHO z, TO
M3MEHEHMe 3HaKa X WM Y U3MEHUT 3HaK z, HO He MOBAMSET Ha abCoNIOTHY IO BENIMUNHY .
Hanpumep, 7%2.5 paet 2.0, a -7%2.5 paBHsaeTtcq 2.0. CtaHgapT IEEE onpegenseTt nosefeHue
ocTaTKa AN X Uy MHa4de, CoOXpaHas CUMMMETPUIO PaCrOIOXKEHNS Ha YNCIIOBON OCU — pe3ybTaT
Math.lEEERemainder(-7, 2.5) 6yaet paseH -0.5. OnepaTop BblYMC/IeHNs OCTaTKa Aenaet
3Ha4YeHNs CUMMETPUYHbBIMW OTHOCUTE/IbHO HYJIS HA YMC/IOBOM OCK, TOrAa Kak MexaHu3Mm paboTbl
C OCTaTKOM No cTaHaapTy IEEE pa3HOCUT MoslyunBLUMECS BEIMUMHDBI HA Y eanHuy. MeTos
NpUCYyTCTBYET NOTOMY, 4YTO 06€ pasHOBMAHOCTN OCTaTKa MOryT MPUroAUTbCS.

CraTundeckunii MeToa random reHepupyeT nNceBaoC/y4YaHOE YACo r B AMana3oHe 0,0 r 1,0.
CpeactBa ans 6onee TOYHOro yrnpasieHnsa nceBaoc/yyalnHbIMU YUCaMM pacCMaTpuBaloTCs B
pasgene “Knacc Random” Ha cTp. .

YnpaxHeHue 14.5

HanuwuTe nporpamMmy-KanbKynaTop, KoTopas paboTaeT co BCeEMU 3TUMU DYHKUMAMU, @ Takxke
(no MeHben Mepe) ¢ 6a3oBbIMM onepaTopamun +, -, *, / n %. BeposiTHO, npouwe Bcero 6yaet
peanu3oBaTb KalbKySTOp C 06paTHOM MOMbCKOM HOTauMeln, NOCKOIbKY MPUOPUTET OMepaTopoB
3Ha4YeHMs He MMeeT.
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NMpunoxxeHue A
PoaHble MeToAabl

Ux npo3Banu “4yfo-paboynmm’, Korga oAnH U3 HUX NMOUHTEPECOBAJICS, KAKUM raeyHbIM
KJTHOHOM HYXHO 3a6MBaTh LLUYpPYr B CTEHY

Lxopax BpayH, koHrpeccmeH, CaH-bepHapanHo, KaingpopHus.

NHoraa BO3HMKAKOT CUTyaumn, Korga npunoxeHme nnm 6ubnvoteka He MoryT 6bITb HanMcaHbl
WCKNOYMTENBbHO Ha fA3blKe Java, U Torga npuxoamnTcs co3gaBaTb KOA4 Ha APYroM fA3bIKe,
KOTOpbIl, BEPOATHO, 60/1ee TOUHO yunTbiBaeT crneumduky ncnonb3dyemon niat@opmbl. O6bIYHO
noTpebHOCTb B 3TOM BO3HUKAET B CEAYOWNX CyYvasX:

Yxe nmeetcsa 6onbLuor o6beM paboTaroLwero nporpaMMHoOro koga. Nlpowe HanucaTb
“NMpoKaaKy” Ansg 3Toro Koga Ha Java, 4YeM nepenuncbiBaTb €ro 3aHOBO.

anIJ'IO)KeHVIe AOJHKHO NMob30BaTbCA CUCTEMHbIMU CpeACTBaMU, OTCYTCTBYOLLMMU B
Knaccax Java.

Cpepa Java He obnagaeTt AOCTaTOYHbIM 6bICTPOAENCTBUEM ANS MPUNOXKEHNN,
KPUTUYHbIX MO BPEMEHU, U peannsaums nx Ha Apyrom s3blke MOXET oka3aTbcs 6onee
3P PEKTUBHON.

Y7106b1 NOMOYbL MPOrpaMMUCTY B NOAOOHbLIX CUTyaumsax, Java No3BoNsSeT peasn30BblBaTb PogHbIE
(native) meToAbl HA KaKOM-M60 13 NOoKanbHbIX (POAHbBIX) A3bIKOB MPOrpaMMUpPOBaHNS, 0O6bIYHO
C nnun C++. PogHble MeToAbl 06BSABAAIOTCS cneayowmm obpasom:

public native void unlock() throws I0OException;

KntoueBoe cnoBo native npeactasnsieT cobon elle oagH moamdukaTop Ans o6bsaBIsgeMoro
MeToAda. PO,EI,HbIe MEeTOoAbl peaJIn3yrTCd Ha pOAHbIX A3blKaX, MO3TOMY ANSA HUX HE CyWeCTBYeT
NMporpaMMHOro Koga Ha Java. TeM He MeHee, OHU BbI3bIBAOTCA U3 Java-nporpaMM, KaK "
nobble agpyrue MeToasbl.

Knacc, cogepxawuii pogHOM MeToA, B COOTBETCTBUM C TpeboBaHMAMM 6€30MacHOCTU, HE MOXET
3arpy>atbCs Mo CETU U BbIMOJIHATBLCA. bonee KOHKPETHO — KJ1acCbl C pOAHbIMM METOAAMU HE
MOTryT MCMNO/b30BaTbCA B annetax<$lanner>. [laxe ecnv Bonpockl 6€30nacHOCTM Bac He
VHTEPECYIOT, POAHOM KOA, He AaeT TeX rapaHTUi NepeHOoCUMOCTU, KOTOpblE NpeaoCcTaBseT
Java. JTrobow koa Ha Java, NCMOMb3Yy WM poAHbIE METOAbI, AO/HDKEH OTAEbHO MEPEHOCUTHCS
Ha KaXAayto LeneByto naatgopmy.

N Bce xe poaHble MeToAbl MOTYT MPUHOCUTbL MOJIb3Y, 0COBEHHO ecnn Bbl ByaeTe nonaraTbCs Ha
obwepnoctynHole 6ubnnotekn. OgHaKo Koa Java, coaepxawnini pogHble MeTOAbl, HU B KOEM
Cnyyae He MOXET NMPUMEHSATLCS B KayecTBe arnsieTa, 3arnyCckaeMoro yaaseHHbIM Nosib30BaTeNemM,
NMOCKOJIbKY anneT AO/HKEH COOTBETCTBOBaTb TPebOBaHNAM NepeHOCUMOCTM 1 6e30MacHOCTH.

|-|pl/l MCNOJIb30BaHUN POAHbLIX METOAO0B TaKXe NMpUXoAnUTCA XXEePTBOBATb 3alUTHbIMU
orpaHuyeHmaMm Java. Tak, B TPaANLUMOHHbIX A3blKaX, MOXET NMPONCXOAUTb BbIXO4 3a rpaHULbl
MacCCuBa U nosBAeHne HeonpegeneHHbIX 3HaYEeHUN y|<a3aTenel7|. Bce orpaHmn4yeHunda Ha pogHble
MeTOoAbl 3a4al0TCA TOJIbKO TEM A3bIKOM, Ha KOTOPOM OHU HaMMUCaHbI.

B >Tol rnaBe paccka3saHo, Kak peann3oBaTb POAHON MeToA Ha fA3blke C B CUCTEMAxX CEMENCTBa
POSIX (K KOTOpbIM OTHOCATCS, HanpuMep, Windows NT 1 60abWMHCTBO peanu3aumii UNIX).
HekoTopble geTanu B Ballen CUCTEME MOIyT OT/IMYATbCS OT OMMCAHHbIX, @ MHOIME cpeabl
NOAAEPXUBAKOT M Apyrue A3blku Kpome C, Hanpumep, C++. MIHdpopMauuio 06 3ToM MOXHO
HaNTW B BalLen AOKYMeHTauuun. 34ecb Mbl pacCMaTpuBaeM MHOIME BaXKHblE€ aCrneKTbl
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cornacoBaHus si3blka C € cucTemMon Java KomnaHmm Sun, Bepcus 1.0.2. Bo3MOXHO, B Ballewn
NIOKanbHOW cpefe NpUCyTCTBYHOT U3MEHEHUS U YCOBEPLUEHCTBOBAHMS MW UCMOJb3YyeTCs
COBEPLUEHHO MHas CXeMa CorsiacoBaHus. B 4acTHOCTU, OnNMCaHHble 34eCb Crocobbl CBSA3bIBAHMUS
(binding) poAHbIX METOAOB HaBEPHSsIKa N3MeHATCS B ByayLmx Bepcmsax. Ho gaxe ¢ yyeToM 3Tux
06CTOATENBCTB, AAaHHAsA aBa NOMOXET BaM MOHATb HEKOTOPbIE aCNeKTbl CBSA3bIBAHUS POAHbIX
MeTOAOB, HE 3aBUCSLLME OT KOHKPETHOWM CXeMbl, MPUHSATOM B BalLel cpeje.

A.1 O630p

Mpw CTbIKOBKE MPOrpaMM Ha Java C i3blkoM C BO3HMKAIT Cliefytolmne OCHOBHbIE MPo6eMbi:

Kak npoucxoguTt cornacosaHune nmeH? lNMonHoe nmsa Metona B Java MeeT BUA
rnakeT.K/1acc.MetTos, oAHaKo B C HET HU NakeToB, HU Kiaccos. Kpome Toro,
COrsiacoBaHue yCroXHSEeTCs TeM, YTo B uaeHTMdukaTopax Java ncnonb3yeTcs
Koauposka Unicode, a B ugeHtngukatopax C — kogmposka ASCII, noaToMy Heobxoamm
[OMOJIHUTENbHBIV NMepeBo cMMBONOB Unicode B CMMBOJIbI, pa3peLueHHble B C.

Kak paspelwaeTtcsa npobnema pasnmyHbIXx NapaamrM Bbi3oBa? Hanpumep, Kaxabii
HecTaTMyeckui MeTod B Java pacnonaraeTt cCblkon this, KoTopas, B CYLIHOCTH,
SAB/ISIETCSA HESIBHBbIM NapaMeTpoM MeToaa. B C HET HM MeToA0B, HU HESBHbIX
rnapaMeTpoB.

Kak nmpoucxoamuT cornacoBaHue TUNoB? PoaHas peanvsaums MeToAa LO/HKHA
obpallaTbcs K nonsim o6bekTa this, 1, BO3MOXHO, METOAAM UMW MOJIIM O6bEKTOB
Apyrux TMnoB. Kak npeacTaBuTb knacchl Java B si3blke C?

Kak npouncxogut cornacosaHue ownbok? Java coobLiaeT 0 HUX Npy MOMOLLM
WCKOYEHUN, HO B C NCKIHOYEHNS OTCYTCTBYIOT.

Kak nponcxoauT cornacosaHue cpefcts 6e3onacHocTU? Java cneauT 3a BbIXOAOM 3a
rpaHuLbl MaccMBOB M Npeobpa3oBaHNAMM TUMOB, @ TakXe ocyLlecTBaseT c6opKy
Mycopa A1 60pbbbl C yTeUukon namaT 1 “3aBUCLUMMUK” yKasaTensaMmu. C u C++ He
06/124a10T 3TUMM BO3MOXHOCTSIMU, TaK KakK XXe Npou3BOAUTb Takne nposepkm? A 4to
OOJDKHO MPpOoMCX0AnTb B A3blkax Tuna Pascal, rae Takas npoBepKa npucyTcTByeT?

Kak npouncxoaunt cornacosaHue paboTbl ¢ namMaTbio? Kak nporpamma Ha s3bike C
co3naeT obbekThl Java?

Pewas 3t n apyrne npobaembl, NpuxoanTCa MATU Ha KOMMNpoOMUCChbl. Hanpumep, C n C++ He
obnagatoT cpeactsammn 6esonacHocTu Java B paboTe ¢ MaccMBamum, MO3TOMY MpPU COracoBaHUN
npeanonaraeTcs, YTo poaHble MeToAbl C n C++ Hebe30nacHbl B 3TOM OTHOLUEHMU. XOTS Takow
BbIXOA M HEe naeasneH, OH BCe Xe BbIMSANT BNOSIHE €CTECTBEHHO MO OTHOLWEHUIO K C 1 C++,
[AJ151 KOTOPbIX CKOPOCTb cuMTaeTcs 6onee BaXHOM, 4YeM cTpaxoBka. Hanpumep, 4Tobbl
peanu3oBaTb NoA06HY NpoBepKy B C nnu C++, npuwnock 661 06pallartbcs Ko BCeM
3/1eMeHTaM MaccmBa NoCpeAcTBOM NMPOBEPOYHbIX PYHKUMI Java. Takon BapuaHT BbIrNsanT
HeecTeCTBEHHO M MeAJsieHHO paboTaeT, @ MOCKO/bKY OCHOBHbIM AOBOAOM B MO/b3Y POAHbIX
MeTOAOB SIBNSIETCA CKOPOCTb, MOAOOHbBIN KOMAPOMUCC OKaXXeTCH HeBepHbIM. K TOMY e OH He
6yaet HopManbHO paboTaTth C CyLLEeCTBYOLWMM KOAOM, B KOTOPOM MCMOMb3yEeTCa CTaHAapTHas
ansa C n C++ napagurma paboTbl C MaccMBamu.

A.2 CornacoBaHne c C m C++

CornacoBaHue Java ¢ f3bIkoM C MponcxXoamnT AOBOIbHO MPSIMONNHENHO. [N CTbIKOBKN POAHbIX
MeTOAOB C Bbi3oBaMu C UCMOb3yeTCs CreHepMpOoOBaHHbIN 3arof0BOYHbIV (haisi, CoaepXaLumi
BCe HeobxoauMble 06bABAEHNSA TUMOB M CUTHATYPbl PYHKUWI, @ TakXKe NporpaMMHble
“3arnywkm” Ha C, KOTopble MoMoratT runtime-cuctemMe Java Bbi3blBaTb 3T METOAbI.
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Mbl pacCMOTPUM TOJIBKO OCHOBHbIE MOMEHTbI COrniacoBaHus. MNporpamma, KoTopas
MCMosb3yeTcs 34eCb B KayecTBe npumepa, npeacTtaBnseT cobor TekCT knacca LockableClass n3
nakeTa local: /K coxaneHuto, Mbl HE CMOI/IM BOCMOJ/1b30BATbCA COrialleHneM o6 nmMmeHax
MakeToB, MOCKOMbKY 3TO NpMBENo bbl K YANMHEHUIO NAEHTUMUKATOPOB U 3aTPyAHUIO bbl
paboTty ¢ KHuron./

package | ocal ;
import java.io.*;

cl ass LockableFile extends File {
Lockabl eFil e(String path) {
super (pat h);

/] momycrumele napamerps | 0ck()
public final static int READ = O,
WRI TE = 1,

public native void lock(int type) throws | OException;
public native void unlock() throws | OException;
private int fd = -1,

static {
Syst em | oad(" Lockabl eFi |l e");
}

}

Mocne Toro, Kak 3Ta nporpaMma 6yaet obpaboTaHa KOMNUASATOPOM Java, cnegyeT
CreHepupoBaTb 3aro/I0BOYHbIV halsi C MOMOLWbID YTUAUTLI javah, nepeaas el umsa Knacca, ans
KOTOPOro cosfaaeTcsl AaHHbIM daln. YTuanTa creHepupyeT dain, cogepxawmini Bce o6baBneHns
1 onpegeneHns Ha sa3bike C, HeobxoanMble ANnS CTbIKOBKKU. B HaweM npumepe komaHaa 6yaet
BbIMSAETb Cneayowmm obpasom:

javah local.LockableFile

Nms creHepupoBaHHOro dainia onpegenseTcs No MMeHU Kiacca, B COOTBETCTBUM C OMUCAHHOMN
HMXKE CXEMOWN COrnlacoBaHns MMeH. B HaweM cnyyae 3arosioBoYHbIn dann 6yaeT Ha3biBaTbCA
local_LockableFile.h. Cogepxunmoe 3Toro 3arosioBOYHOro aina n peannsaums ero poaHbIX
MeToAoB 6yAyT NpMBeAEHbl HUXe B AaHHOW rnase.

Mpouecc cornacoBaHusa ¢ C++ BbIrNaauT Tak xe. PakTnyeckn, cornacosaHue ¢ C++ cBoamTcs
K BKJTHOYEHMIO CTEHEPUPOBAHHOIO 3arosIoBOYHOro ganna B obbsasieHne extern " C':

"C:
extern "C' {
# include | ocal Lockabl eFile.h

}

CuMBO/bI, KOTOPbIE UCMOBb3YHOTCA BO BPEMS BbINOSIHEHNS NMPOrpamMMbl 415 Bbi3oBa o6onouek
pPOAHbLIX METOAO0B, CO34Al0TCA B NPOCTPaHCTBE MMeH C, a He TaK Ha3blBaeMbIX
“npeobpasoBaHHbIX” (Mangled) nmeH C++, NO3TOMY poAHbIE METOAbI AO/HKHbI 6bITb HaNUCaHbI
Ha C. /Ha camoM gene 370 He COBCEM TaK —TPUIOXKMB HEKOTOPbIE YCUINS, OMbITHbIN
NporpamMMuCT CMOXeT 060MTH 3TO OrpaHMyeHme, HO A1 NPOCTOTbl ONUCAaHUA U peanusauum
6yaeTt nyywe cornacutbcs € HUM./ OCHOBHOE CNneACcTBME 3aK/t0yaeTCsa B TOM, YTO Bbl He
CMOXEeTe MCMNOob30BaTb Neperpysky Metoaos C++ A9 peanvsauum poaHbIX MeToaoB. B
CYLWHOCTM, NpaBusibHee 6b110 6bl CKasaTb, YTO AN POAHbIX METOAOB NpsiMas CTbiIkoBKa C C++
BoO6LLE He NCMOosb3yeTCs, OAHAKO BO3MOXHA KOCBEHHAas CTbIKOBKA 3@ CYET BbI30BOB (DYHKLMN
C B C++. PasymMeeTcs, cornacoBaHue nporpamMm Ha Java ¢ C++ MOXET ObITb yy4LIEHO, U
HECOMHeHHO 370 6yaeT caenaHo B 6yayLmnx Bepcusax.
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Peanusys poaHbie meToabl Ha C unu C++, Bbl JO/MKHbI CBA3aTb OTKOMMUIMPOBAHHbINA KOA C
NpuUIoXeHWeM Ha Java; Ans 3Toro Heobxoammo co3aaTtb 6UBNNOTEKY ANHAMUYECKOTO
CBSA3bIBAHUS U COEAVMHUTL €e CO CBOEN nMporpamMmoii. Yalle Bcero nporpamMMmcCT BblaenseT
cTaTnyeckui 6710k, Hanoaobmne NpuBeaeHHOro Bbiwe B knacce LockableFile, a 3aTem Bbi3biBaeT
OAMH N3 ABYX CTaTUYECKUX MeTOA0B Kiacca System, npegHa3HaYeHHbIX ANs 3arpy3Kku
eunbnunorek:

public synchronized void load(String pathname)

3arpyxaeTt AnHaMm4yeckyo 6nbnmoTeky, pacnosoXeHHY No 3a4aHHOMY
MOSIHOMY UMeHU pathname. B HEKOTOPbLIX Cy4asax MosIHOE UMS
MoaMduLMpyeTCs B COOTBETCTBUM C TpebOBaHUSAMM JTOKaNbHOW cuctembl. Ecnu
dann He obHapyXXeH WM He HalAeHbl CUMBOJIbI, HeobxoauMbie ansa paboTsl
bnbnuoTtekun, Bo3byxaaeTcs nckmodeHme UnsatisfiedLinkError.

public synchronized void loadLibrary(String libname)

3arpyxaeTt gMHaMmnyeckyto 6MbnnoTeky € ykasaHHbIM MMeHeM libname. Bbi3os
LoadLibrary Ao/mKeH OCYLLEeCTBASATbCSA B CTaTUYECKOM UHULMANnU3aTope nepsoro
3arpy»xaemoro knacca (To eCTb K/jlacca, COAepIKallero Bbi3bIBaeMbIlli METO,
main). MonbITKM MHOrOKPaTHOM 3arpy3Kn OAHOW U TOW xe bubanoteku
nrHopupytotcs. Ecnm 6ubnmnoteka He HangeHa, Bo36yxaaeTCcsa UCK/TIOYEHMe
UnsatisfiedLinkError.

MeToa load TpebyeT ykasaHusa NoHOro MMeHu daina, o4HaKko BO BpeMs pa3paboTkm nyduwe
NMosb30BaTbCs MMEHHO 3TOW Bepcuel, MOCKOIbKY OHa HOPMasibHO COOobLaeT 0 HeonpeaeneHHbIX
cumBonax. Metog loadLibrary nepesoamT nobyto owmnbKy, BKIOYAs HeonpeaeneHHble
CUMBONbI, B OWMOKY “6ubnmnoteka He HalrgeHa”. Ecnm B 6ubnmoTeke npucyTCTBYOT
HeonpeaefnieHHble CMMBOJbI, TO MOA0OHbIN MepeBos CKPOET OT BaC BaXkHy MHbOpMaumio 06
WCTUHHOWM NpuunHe npoucxoasiero. Ecnu Bbl 6yaeTte nonb3oBaTbcs MmetoaoMm load Ao Toro
MOMEHTa, KOorga poaHble MeToabl 3apaboTatoT, Moc/e Yyero 3aMmeHuTe ero Mmetoaom loadLibrary,
TO cMoxeTe Aobutbca 6onee nogpobHon MHdopMaunm B xoae pa3paboTkm U NepeHOCMMOCTH
KoAa nocrie ee 3aBepLueHus.

MeToabl 3arpy3ku 6nbnmoTek knacca System npeactaBnsaoT co60M CoKpalleHus ANns Bbi30Ba
TeX XXe CaMbIX MeToAO0B Kjiacca Runtime, npeacrtaBngaroLlero TeKyu.LMVI runtime-KOHTEKCT.

A.2.1 AMmeHa

[Ons nepesoga MMeH METOAO0B M Nonen Ha A3blk C UCMOJIb3YHOTCA MOMHbIE MMEHa, BK/Yatowme
Ha3BaHWA NakeToB, B KOTOPbIX BCE TOYKMU (.) 3aMeHAITCS noavepkmBaHusamm (). B Tex
A3blKax, rAe He noaaepXuBaeTcs BO3MOXHOCTb Neperpysku MetofoB (K HUM oTHocuTcsa C) Bbl
HE CMOXEeTe peanm30BaTb B KJlacCe HECKOSIbKO METOAOB C OAVMHAKOBbLIMU MMEHAMMU, MOCKOSIbKY
UM 6yaeT COOTBETCTBOBATb OAHO U TO Xe UMSA PYHKLMN.

AHaNoOrMYyHoO NEpPeBoOAsATCA U UMEHa TUMOB — 3a TEM UCKJTIOYEHUEM, YTO Nepes UMEHeM Tuna
ctaBuTCcsa npedukc Class. B nporpamme Ha C tun ans LockableFile 6yaeT Ha3biBaTbCA
Classlocal_LockableFile. [ins kaxaoro knacca takxe Heobxoamm geckpuntop (handle),
MOCKOJIbKY OH MCMOJIb3YeTCs AN BHYTPEHHEro NpeacTaB/ieHnsa CCboK. IMA aeckpuntopa
COBMajaeT C MUMeHeM KJacca, HO BMecTo npedukca Class ncnonb3dyetcs npedukc H. Takmm
obpasom, Tun geckpunTtopa ans LockableFile 6yaeTt Ha3biBaTbCca Hlocal_LockableFile.

CuMBONbI MMEH, OTHOocsAWMecs K Habopy ASCII (CMMBOJbI, MEHbLUME MAKN paBHble \uO07f)
nepexoast B C u B UMeHa nakeToB 6e3 nameHeHuli. Bce octanbHble CMMBOJIbI MEPEBOASATCS B
BuA _0dddd, rae d — undpbl, MCNOAb3yeMble B CUMBOSIbHOM MpeAcTaBneHun Java. Hanpumep,
cumBon 1 (ko \u00e3) 6yneT npeactasneH naeHtTugukaTopom _000e3. Kocas vepTa (/) B
MMEHN NakeTa nepexoauT B CMMBOS nogyepknsanuns ().
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A.2.2 MeTtoabl

Kaxablli poaHon MeToA npeactasnseTcs B Buge dyHkumn. Hanpumep, metog lock 6yaet
Ha3biBaTbCs local_LockableFile_lock 1 MeTb cooTBETCTBYOWME NapaMeTpsbl. [epBbii napamMeTp
PyHKUMN — 3TO AeckpunTop obbekTa, AN KOTOPOro Bbi3blBaeTcs MeTo (ccbiika this). Ang
CTaTMYECKUX METOAOB Takol AecKpunTop Bceraa paseH null. Huxe geckpunTopsl
paccMmaTpuBatoTcsa 6onee nogpobHo.

[ns BbI30Ba METOAOB HYXXEH AOMOMHUTENbHbINA Cok B BuAe garinos-3arnywek (stub files).
MNMocnegHne Takxe reHepupyrTcsa yTunuTon javah, Ho ¢ napamMeTpoMm -stubs:

javah -stubs local.LockableFile
Takasa KoMaHAa reHepupyeT UCXOAHbIN (ain Ha a3blke C, KOTOPbIN A0/KEH 6biTb
CKOMMUIMPOBAH U 3arpy>XeH B AMHAMUYECKyto 6MbnnoTeky BMecTe B peanm3aunsiMn poaHbIX

MeToAoB. VMg 3TOoro arina coenagaeTt C MMEHEM 3arofloBOYHOMO parna, 0AHaKo paclimpeHue
h n3meHsieTcs Ha ¢ — B Halwem cny4yae 3710 6yaeT dann local_LockableFile.c.

A.2.3 Tunnol

B I'IpVIBG,CI,GHHOVI HUXe Ta6nmue MOKa3aHO COOTBETCTBUE Me>|<,u,y I'IpVIMVITVIBHbIMVI Tnnamu Java u
TUNaMm A3blkKa C, KOorga OHu VICI'IOJ'Ib3YIOTCF| B KayuecTBe napaMeTpOB MEeTo40B Un noneVl
(cornacosaHue TUMNOB AJ19 MacCMBOB pacCMaTPUBAETCH HUXE).

Tun Java Tun C

boolean | long

byte long
short long
int long
long inté4_t
float float

double double
char long

Knacchel Java npeactaBnsaoTcs B aA3blke C CTpyKTypamu (struct). Bce HecTaTnueckue nons
Knacca ABASTCS UieHaMn CTPYKTYpbl, @ UX MMeHa CoBMNadaloT C MMeHaMu B Java (3a
MCKYeHneM cnmBonoB Unicode, oTobpaxkaemMbix B 3kBMBaneHTbl _0dddd). 3To o3HayaeT, 4To
KNacc, COAepXKalMn poaHble MeToAbl, HE MOXET UMETb ABa HECTAaTUYECKMUX Mons C
OAMHAKOBbIMU MMEHaMM; B MPOTUBHOM Cllydae CTPyKTypa Ha a3blke C copgepikana 6bl UneHbl C
OAVHAKOBbIMW MUMEHAaMU, UYTO 3arpeLleHo.

Mpobnema BO3HMKAET C TEMW KilacCaMun, KOTOPble CKPbIBAKOT MOJSA CynepKiaccoB — KCTaTw,
elle ogHa NpuynHa, rno KOTOPOKW He cneayeT CKpbiBaTb MMEHa nonen. Tem He MeHee, npobnema
OTHOCUTCS AaXke K TeM KjlaccaM, KOTOpble COAepXaT 3aKpbiTble NOAS C TEM Xe UMEHEM,
MOCKOMNbKY Takue noss NpuUCyTCTBYIOT B CTPYKTYpe HapaBHe CO BCEMU OCTaslbHbIMU. Bbl He
CMOXeTe BbISICHUTb, aKkTyasibHa 3Ta npobnema unmn HeT, NoKa OHa He BO3HMKHET NpU HanncaHum
pogHoro metoga. [leno obCcTomT elle Xyxe, ecivm CKpblBaeMble NMonsi HAXOAATCA B Cynepkracce,
KOTOPbI HEBO3MOXHO M3MEHUTb. B Taknx crnyyasax Aeno 3axoauT B TYNMUK — Bbl HE CMOXeTe
HanucaTb pogHoW MeTos 6e3 mogndukaumm MMeH nonen kiacca.
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Kaxxgasa ctatmyeckas KoHCTaHTa ¢ atpubyTtom final npeactaeneHa koHcTaHToM #define ¢
npedunkcamm (MMeHeM nakeTa u knacca). Ctatmyeckue nons, He asnswowmecs final, He
rnepeBoASATCS HX BO UTO. HanpuMmep, TMN N KOHCTaHTbl ANS Knacca LockableFile onpenensioTcsa B
3aroslIoBoYHOM chaine cneayowmm obpasom:

typedef struct O asslocal _LockableFile {
struct H ava_lang_String *path;
/* wemocTynHoe cTaTmuueckoe mnoJje. Separator */
/* wmemocTynHoe craTuueckoe noJje. SeparatorChar */
/* wmemocTynHoe craTmuueckoe noge: pathSeparator */
/* wmemocTynHoe craTuueckoe noge: pathSeparatorChar */
#define | ocal _Lockabl eFi | e READ OL
#define | ocal _Lockabl eFile WRI TE 1L
long fd;
} dasslocal _Lockabl eFil g;

Ccbinkn Ha 06beKTbl NpeacTaBASOTCA TUMOM “AeCKpMNTOP”, B COCTaBHOM MMeHM KoToporo Class
3ameHsieTca Ha H. Ccbiika Ha knacc LockableFile 6yaet Ha3biBaTbecs Hlocal_LockableFile.
Makpoc unhand nonyyaeTt eCcKpUNTOp U BO3BpaLLaeT yKasaTeslb Ha CTPYKTYpy, KoTopas
npeacTaBNseTCs 3TUM AECKPUMTOPOM.

Hwxe npuBeaeHbl cMrHaTypbl PyHKUNI A3blka C, B KOTOPbIX HUXE Mbl ONpeAenM poaHble
MeToAbl Knacca LockableFile:

extern void | ocal Lockable File_lock(
struct H ocal _LockableFile *, |ong);

extern void | ocal Lockabl e File_unl ock(
struct H ocal _Lockabl eFile *);

B Java 06 owmnbkax CMrHann3nMpyT UCKIOYEHUS. B a3bike C UCKNOYEHWI HET. YTobbI
B036yanTb MCKNOYeHne n3 C, cneayeT Bbi3BaTb PyHKUMIO SignalError n 3atem BbInTU. Runtime-
cucteMa Java obHapyxuBaeT 1 Bo36yxaaeT NCKI0YeHNe, 0 KOTOPOM CUrHanusnposana
dyHKumMa SignalError. Huxe Bbl yBUANTE HECKONbKO MPUMEPOB TOr0, Kak 3TO AenaeTcs.

A.2.5 CpeacrBa 6e3onacHOCTM

CpeacTtBa 6e30nmacHOCTM A3blka Java He MMeloT aHanoros B C. Bbl MONHOCTLIO OTBEYaeTe 3a
paboTy nporpammbl Ha C (Kak 3To 06bI4HO 6biBaeT) 6€3 Kakon-nmbo aBTOMaTUYECKOM MOMOLLM
CO CTOPOHbI Java.

A.2.6 PaboTta c namMAaTbIO

PoaHble MeTOAbI MOryT co3gaBaTb HOBblE 06beKTbI Java C MOMOLbIO qJYHKLLMVI, OMUNCaHHbIX
HUXe.

A.3 lNMpumMmep

[aBaliTe pacCMOTPUM BO3MOXHYH peann3aumio poaHbIX MeToA0B Ans knacca LockableFile.
Mpexae Bcero, Mbl AOMKHbI CrEHEPUPOBAaTb 3aro/I0BOYHbIVM (aln n dann-3arnyLKy u
CKOMMUIMPOBATb NOCEAHMIA. 3aTeEM HYXXHO HanucaTb caMn peanusaumn Metofos. Hanpumep,
MeToA lock MmoxeT 6bITb peanu3oBaH cneaywmM obpas3om:

#i ncl ude "l ocal _Lockabl eFile. h"
#i ncl ude <<javaString. h>>

#i ncl ude <<fcntl. h>>

#i ncl ude <<errno. h>>

voi d
| ocal Lockabl eFil e_I ock(
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struct H ocal Lockabl eFile *this_h,

| ong node)
{
C assl ocal _Lockabl eFile *this = unhand(this_h);
struct flock | ock;
if (this->>fd == -1 && !open_fd(this))
return; /* npomsomna ommbra */
if (!setup_l ock(& ock, node))
return;
if(fentl(this->>fd, F_SETLKW & ock) == -1)
Si gnal Error (EE(),
"javal/ioll Oexception", strerror(errno));
}

CHayvana Mbl BKJ/IHOYaEM HY>XHble 3arof0BOYHblE daibl — CreHepnpoBaHHbIN dann ans
LockableFile, BcnomoratenbHbI 3arofioBOYHbIN dann Ansg paboTbl CO CTpOKaMu
<<javastring.h>>, cucteMHbI 3aronoBoYHbIi ann <<fcntl.h>>, onpeaenstowmin BbI30BbI
ANs ocyuwlecTBneHmsa 610kmpoBku B POSIX, N CUCTEMHBIN 3aroflIoBOYHbIN (harin <<errno.h>>
Ans 06paboTkn oWnbBOK, MOYYEHHbIX B XOA4E BbI30BOB CUCTEMHbIX (DYHKLMNA.

MNMepBas cTpoka B peanu3auumn Mmetoga lock nepesoanT aeckpunTop this_h B yka3aTtesnb Ha
cTpykTypy Classlocal_LockableFile, ana yero ncnonb3yeTtcs Makpoc unhand, KOTOpbI
BO3BpaLaeT 06beKT, COOTBETCTBYOWMI AaHHOMY AeckpunTopy. Ccbinkam null B Java ctaButcs
B COOTBETCTBME yKa3aTeNn Ha AeCKPUNTOPbl, KOTOpble TakxXe paBHbl NULL. YT06bl y6eanTbcs B
TOM, UTO nMepegaya ccbiikm null He npuBeaeT K ownbkam, He06X0AMMO NPOBEPUTL AECKPUNTOP
nepes TeM, Kak Bbl3biBaTb A/1 HEMO Makpoc unhand — 3TO AEMOHCTPUPYETCH B Mocneayrowmx
npuMepax.

Bo BTopon ctpoke local_LockableFile_lock o6bsiBnsetcsa ctpykTypa flock. CtpykTypa flock
ncnosnb3lyeTtcs ansa pabotbl ¢ 6510kMpoBkon B POSIX. Peannzaunmn open_fd n setup_lock
npuBOAATCA B pasaene “BHyTpeHHee cTpoeHune LockableFile”.

[anee mbl npoBepsieM, umeeTcsa N1 hannosbi 4eckpunTop. ECAm oH oTcyTCTBYET U DyHKUUSA
open_fd He MOXeT OTKpbITb alni, BUaMMOo, 6b110 BO3OYXXAEHO UCKTOYEHUE, CUTHANU3UpYytoLLee
06 owmnbke, NO3TOMY Mbl MPOCTO BbIXOAUM U3 PYyHKUMM. ECnn xe geckpunTop numeeTtcs, To
cTpykTypy flock Heo6x0anMMO NOArOTOBUTL BbI30OBOM BHYTPeHHeN PyHKLUmMM setup_lock. Bbizos
PYHKLMN TaKXKe MOXET 3aKOHUUTbCA Heyaadeln (HanpuMmep, ecim mode nmeeT HegonyCcTUMoe
3Ha4veHne) n Bo36y>KAEHNEM UCKITIOYEHUS — W B 3TOM C/lydae Mbl BbIXOAUM U3 PYHKLMN.
®OyHkumm open_fd n setup_lock siBnsitoTCa YacTbio Koda, cneumduyHoro ansa POSIX.

3aTeMm Mbl nbiTaeMcs 3abnokmposath aii ¢ nomowpio pexmnma F_SETLKW dyHkuun POSIX ¢
nmeHeM fcntl, KOTOPbIN NpyM HEO6XOAUMOCTU OXUAAET BO3MOXHOCTU 610knMpoBku. Ecnn fentl
BO3BpaLaeT -1, To nonbiTka 67J0KMPOBKM OKaszanacb HeyJauyHol, U Mbl BO36yxaaem
WCKOYEHMeE, Bbi3biBas runtime-gyHKUmMio Java ¢ uMeHeM SignalError:

void SignalError(ExecEnv *exenu, char *type, char *constructor)

CurHanuampyeT 0 TOM, YTO MOC/e BbIXOA4a U3 POAHOrO0 MeToAa AOKHO HbiTb
B036yXaeHo ucknoveHme. CTpykTypa exenu 06bl4HO BO3BpalLaeTcs pyHKUnen
EE n npeacTtaenseT TeKyllee COCTOSsHME cpedbl. [MapameTp type sBnsetcs
MOJIHbIM MMEHEM Kknacca Bo36yxaaemMoro o6beKTa-nCcKIYeH s, B KOTOPOM
Kaxxgas Touka (.) 3aMeHsieTcs yepTton (/). NMocneaHnin napameTp COAEPXKUT
CTPOKOBOE onucaHme ncknyveHms nam NULL npm ero oTcyTCTBUM.

B HaweM cnyyae ncrnonb3yeTcs 3HaveHre GyHkuumn POSIX ¢ MMeHeM strerror, KoTopasi
BO3BpALLaeT CTPOKY C ONMCcaHMeM HoMepa owmrbku. MpakTnyecky 370 camMoe fyudllee, YTO Mbl
MOXeM cAenaTtb AN ONncaHus OLWMBOK B POAHBbIX MeToAax.
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®yHkumsa SignalError AnWwb NOAroTaBAMBAET UCKIOYEHWE; OHa He BO3byxaaeT ero. B a3bike C
WCK/TOYEHUS HE MpeayCMOTPeHbl, MO3TOMY BO36yaAuTb MX M3 MporpaMMbl HEBO3MOXHO. Mocne
BbIXOA4a M3 PYyHKUMN, COAEPXKALLEN peann3aumnto pogHOro MeToda, runtime-cuctemMa nposepsieT
dnarm n no HUM onpegenseT, 6bi1 MM NoAyYeH curHan o Bo36yxXAeHun nckntoyenus. Ecnm
Takol CUrHan nosyyeH, To runtime-cucrema Bo3byxaaeT nckitodyeHue. NogobHas cxema
Nno3BONSEeT B NporpamMme Ha C BbINONHUTbL HEO6X0oANMbIe 3aBepLuarLlume AeNCTBUs nocne
“B036YyxaeHua” uckmoveHms. B dyHkumn local_LockableFile_lock Takmne gencrens He
TpebytoTcs, No3TOMy nocne “Bo36y>XAEHNA” UCKTHOYEHUS Mbl MPOCTO BbIXOAMM U3 Hee.

Peanusauns unlock BbirnaamT ripolle. Mol nogrotasnmeaeM cTpykTypy flock n Bbi3biBaem fentl
ansa pexuma F_UNLCK (cHsaTue 6noknposkun). N cHoBa npu Heyaayve Bo3byxaaeTcs
UCKITIOYEHME, coAepXallee CTPOKY C OnMcaHMeM OLNOKU:
voi d
| ocal _Lockabl eFil e_unl ock(

struct H ocal _Lockabl eFile *this_h)

{

C assl ocal _Lockabl eFile *this = unhand(this_h);

struct flock | ock;

| ock.l _whence = lock.l _start = lock.l _len = 0;

lock. |l _type = F_UNLCK;

if (fentl (this->>fd, F_SETLKW & ock) == -1)

Si gnal Error (EE(),
"javal/ioll OException", strerror(errno));

}

B knacc LockableFile MOXXHO BHECT psii yCOBEpLUEHCTBOBaHWI. Hanpumep, co3aaTte QyHKUUIO
ANs npoBepkn Toro, 3abnokmposaH N dann 1 ecnn ga, To KaKUM NporpaMMHbIM NMOTOKOM.
MO>HO CKOHCTPYMpOBaTb CreumanbHblii BapuaHT lock 6e3 oxnaaHus, KOTopbIi NnLb
ocyulecTBnsieT 6710KMPOBKY, €CiM OHa BO3MOXHa, a B MPOTMBHOM C/ly4yae 3aBepLuaeT CBO
paboTty. inn co3paTb oTAEeNbHbIE UCKITIOYEHNS ANS KaXA0M OWmnbKK, 4yTobbl owmnbka “daiin He
CYLLEeCTBYEeT” OT/Inyanach OT “A0CTYN 3anpeLlieH”.

YnpaxHeHue A.1

Ecnu y Bac nmeeTcs AOCTYN K cucteme, OTAM4YHOM oT POSIX n noaaepxusatowen 6,10KMpoBKy
dannos, peanunsyiite knacc LockableFile ¢ ncnonb3oBaHMeM ee MEXAHU3MOB.

YnpaxHeHue A.2

Ecnu Bbl paboTaeTe Tosibko ¢ POSIX-COBMECTUMbIMU CUCTEMAMMU UIU BbIMOMHUMU YIpaXHeHMEe
A.1, BKJIIOUMTE B KJ1IACC OMMUCAHHbIE BbILLE BO3MOXHOCTU.

A.3.1 BHyTpeHHee cTpoeHMe LockableFile

[ns NONHOTbI KapTUHbI MpUBEAEM TEKCT BHYTPEHHUX DYHKUMI, NCMOb3YEMbIX KIACCOM
LockableFile. Ctatnyeckme dyHkumm open_fd n setup_lock ncnone3syrotcs npu peanvsauum
poaHbixX MeToaos lock n unlock:

static int
open_fd(d assl ocal _Lockabl eFile *this)

char *path = allocCstring(this->>path);
if ((this->>fd = open(path, O RDWR)) == -1)
Si gnal Error (EE(),
"javal/iol/l Oexception", strerror(errno));
free(path); /* Bombme He Tpebyercsa */
return (this->>fd !'= -1);
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}

static int
setup_| ock(
struct flock *I| ock,

| ong node)
{
| ock->>l _whence = lock->>l _start = lock->> len = 0;
switch (node) {
case | ocal _Lockabl eFi | e READ:
[ ock->> type = F_RDLCK;
br eak;
case | ocal LockableFile WRI TE:
[ ock->> type = F_WRLCK;
br eak;
defaul t:
Si gnal Error (EE(),
"javal/lang/ I |l egal Argunent Exception", NULL);
return O;
}
return 1;
}

A.4 CTpoku

PoaHble MeToAbl YacTo AO/KHbI MCNOMb30BaTb CTPOKOBblE 06beKkTbl String. 3aro0BOYHbIN
dann <<javaString.h>> onpegenseT HECKONbKO OYHKLMA, MOMOralLwmx B peLueHnn 3TON
3apaun. Bce dpyHkuum, npeobpasyowme ob6bekTbl String s3bika Java B CTPOKM C, NMepeHOCsT B
HUX TONIbKO MNagwue 8 6uT cumeonos Unicode. 2Tn pyHKUMM paboTaroT ¢ AecKpunTopamu,
KOTOpble NepefarTcsi POAHbIM METOAAM, XPaHATCS B CTPYKTypax A3blka C UM cO34at0Tcs C
MOMOLLbIO MPUBEAEHHbIX HUXE PYHKLUMNA.

char *allocCString(Hjava_lang_String *str)
Bei3biBaeT pyHKkumnto malloc sa3bika C ana co3gaHuns bydepa, pasmMep KOTOpOro
[O0CTaToOYeH A1 XpaHeHus cTpoku. Koraa Bbl 3akoHUMTE paboTaTb CO CTPOKOW,
He 3abyabTe BbI3BaTb free Ans BO3BpaLEHHOro yKasaTens.

char *javaString2CString(Hjava_lang_String *str, char buffer[], int length)
KonupyeT go length cumBonos 13 str B buffer. PasmeweHne n ocsoboxaeHve
6ydepa nexuT Ha coBecTn nporpaMmucTa. Ansa yaobcresa yHKUMA BO3BpalLaeT
buffer.

char *makeCsString(Hjava_lang_String *str)
Bo3BpalyaeT CTpoKy sA3bika C, KoTopas MOXeT 6bITb yHUUTOXEeHa cOopLmMKoM
Mycopa. CéopLumMK Mycopa B MOMCKaX CCbITOK CKaHUPYET HE TONIbKO 06bEeKTbI
Java, HO 1 AaHHble C, MO3TOMY CTPOKa He MOXeT 6bITb YHUUTOXEHA UM B
c/lyyae, ecnv yKasaTe/lb Ha Hee UCMNOoNb3yeTcs B POAHOM METO/E.

int javaStringLength(Hjava_lang_String *str)
Bo3BpallaeT AvHy CTpoku Java. OyHKUMU rnepenaeTca napameTp-AecKpunTop.

unicode *javaString2unicode(Hjava_lang_String *str, unicode *buf, int len)
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KonupyeT o len cumBonos Unicode n3 str B 6ydep buf. Tun gaHHbix unicode
onpegenseTcs npu BkaYeHnn danna <<native.h>> n npeacrasnset cobou
16-pa3pagHoe CMMBOJIbHOE 3Ha4YeHue.

[Ons co3pgaHmnsa HOBbIX 06bEKTOB UCnonb3lyeTcsa PyHkuns makedavaString:
Hjava_lang_String *makeJavaString(char *str, int len)

Bo3BpallaeT AecKpMnTop HOBOIro CTPOKOBOro 06beKTa, CO34aHHOro Ha OCHOBE
CTPOKM str a3blka C, C MICNONb30BaHMEM Ha4vasbHbIX len 6anToB cTpoku. JvHa
He AOJ/KHA yuuTbiBaTb HYNb-6aliT, 3aBepLuarowmii CTpoKy B A3bike C.

Ecnn kakon-nmbo 13 aTmx MeToaoB CTOJIKHETCS C OWKMOKOoM (HanpuMmep, HeEXBATKOW NaMsaTn), OH
BbI3biBaeT SignalError C COOTBETCTBYOLWMM UCKIOYEHNEM 1 Bo3BpawaeT NULL. B 3Tom cnyvae
Heo6X0AMMO BbIMOAHUTbL HYXHble 3aBepLUatoLmne AENCTBUSA U BbINTU N3 PYHKLMN.

Huye mokasaHo, Kak MOXHO HanucaTb POAHOM MeTOA C Ucnonb3oBaHneM dyHKumn strxfrm,
cooTBeTCTBYOLWEN cTaHaapTy ANSI C, koTopas rno 06bI4YHOW 8-pa3psagHoON CTpoKe CTaHAapTa
Latin-1 co3gaeT NopsAKOBYK CTPOKY, COOTBETCTBYHOLLYHO JTIOKA/IbHOMY S3bIKOBOMY KOHTEKCTY.
Co3paHHas CTpoKa MOXET MCMOMb30BaThCs A1 CPAaBHEHUS UCXOAHOW CTPOKMU C APYrUMM
CTpoKaMW. JIoKanbHbI A3bIKOBOW KOHTEKCT onpeaensieT NopsiaoK COPTUPOBKM NMPUHATHIN BO
ppaHLy3CKOM A3bIKE, HOPBEXCKOM, UCMAHCKOM U T. A. COpTUPOBKA CTPOK C MOMOLLbIO PYHKLNN
strxfrm BbINONHAETCA crneayowmm ob6pa3om:

1. BbizoBuTe strxfrm ang AByX CTPOK, YTO6bl CO34aTh A4S KaXXAOW U3 HUX MOPSAKOBYHO
CTPOKY.

1. CpaBHUTEe NOpPSAKOBblE CTPOKM PyHKUMEN strcmp, KOTopas Bo3BpallaeT
oTpuuaTesibHOe, paBHOE HYJII0 UM NMOJIOXUTENbHOE YACNO0, eCniv NepBas CTpoka
COOTBETCTBEHHO MeHbLUe, paBHa unn 6onblue BTOPOM.

1. YnopsaouuTe UCXOAHbIE CTPOKM B 3aBUCMMOCTM OT pe3yfibTaToB Bbi30Ba strcmp Ans
[ABYX MOPSIAKOBbIX CTPOK.

OTa npoueaypa MOXET NPUroAUTbLCS, eCNn Ballel NporpamMMe 4acTo NpUXoAnTCs COpPTUPOBaTb
CTPOKWM B COOTBETCTBMW C JIOKaJIbHbIM A3bIKOBbIM MOPSAAKOM. [Jpyras BO3MOXHOCTb 3aK/1t04aeTcs
B TOM, 4YTO6bl NMpuMeHnTb strcoll BMecTo strcmp. Bbizos dyHKuUmn strcoll o6xoanTcs gopoxe,
yeM obpalueHune K strcmp, HO OH He TpebyeT XpaHeHns NOPAAKOBbIX CTPOK AN UX
noc/ieAyoLero NCnosib30BaHuA.

MpuBeAeM NpuMep Kiacca, KOTOpblii COAEPXUT BCMOMOraTe/ibHble METOAbI, YUNTbIBAOLLME
0COB6EHHOCTU 3bIKOB NMpu paboTe Co CTPOKaMu:

package | ocal ;

public class Local String {
/** BosBpamaeT NOPAOKOBYH CTPOKYy njsa Str */
public native static String xfrn(String str);

/** copTupyeT MaccCuMB B COOTBETCTBUM C JIOKAJILHEIM KOHTeKcToM */
public native static String[] sort(String[] input);

static {
System | oadLi brary("Local String");
}
}

Meronm SOft Mel paccMOTpPMM B ClENyRWEM pasmele.
Bor omun m3 cnocobos peaymsauum Xfrm

HString *

 ocal _Local String_xfrn(
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struct H ocal _Local String *this_h,
Hj ava_l ang_String *str_h)

{
Hj ava_l ang_String *retval;
char *str, *xfrm
size_ t xfrmlen;
set _locale();
str = allocString(str_h);
if (str == Null)
return NULL; /* ¢yuxuma allocString() emssana Signal Error */
xfrmlen = strxfrm(Null, str, 0);
if ((xfrm= (char *)malloc(xfrmlen + 1)) == NULL) ({
Si gnal Error (EE(),
"javall ang/ Qut O Menor yt Exception", NULL);
return NULL,;
strxfrm(xfrm str, xfrmlen);
retval = makeJavaString(xfrm xfrmlen);
free(xfrm;
free(str);
return retval;
}

MepBoe, YTO Mbl AO/KHbI CAEMAaTb - 3TO HACTPOUTL JIOKAsbHbIA KOHTEKCT dyHKUMen set_locale:
#i ncl ude <<l ocal e.|>>

voi d
set | ocal e()

static int done_set = O;

if (!done_set) {
setl ocal e(LC _COLLATE, "");
done_set ++;

}

dyHKums setlocale ycTaHaBvBaeT anropuTM CpaBHEHUS CTPOK AN JTIOKaAbHOro0 KOHTEKCTa,
3aJaHHOr0 NMEpPEMEHHbIMKU Cpeabl, Ha YTO yKa3biBaeT napameTp "". lNocne Bbixofa n3 set_locale
Mbl BblAE/ISIEM MECTO MOA HOBYO CTPOKY s3blka C, coAepXXMMoe KOTOpPOW coBnagaeT C
COAEepXMMbIM NepesaBaeMoro napaMeTpa, U NpoBepsieM BO3MOXHble OWwmnbku. [lanee Mbl
Mcnosb3yeM BapuaHT dyHKUMK strxfrm, KOTOpbI BO3BpaLLaeT KOJIMYEeCTBO CMMBOJIOB A1
nopsiAKOBOW CTPOKW, Bblaensiem 6ydep, paccumMTaHHbIM Ha AaHHOE KOIMYeCTBO CMMBOJIOB MJIHOC
OAVH CMMBON ANS HyNb-6anTa, u 3anonHsaem bydep dyHkumnen strxfrm. 3aTemM Mbl Bbi3biBaeM
makeJavaString, 4To6bl CO34aTb HOBbIV 06bEKT String, coaepXalumMin MOPSAKOBYIO CTPOKY.
Mepen Tem, Kak BO3BpaLlaTb ee, Heo6XxoaMMO 0CBO6OANTL BblAENEHHYIO NaMATb. HakoHeL, Mbl
BO3BpawaeM ob6beKT String, coaep>KalumMin NOpsAKOBYH CTPOKY.

HuuTo He MOXeT nomewaTb nporpamMme Ha C MoAMPUUNPOBaTb CUMBOJIbl B CTPYKTYpe
Classjava_lang_String, cooTBeTCTBYHOLWEN 06beKkTy String A3bika Java. TeM He MeHee, 3T0
HapyLlaeT rapaHTUIO TOro, 4YTo 06bekTbl String AOCTYMHbI TOMIbKO AJ19 YTEHUS, HA KOTOPYHO
YacTo nosaratTCcs runtime-cucrtemMa Java, CreHepMpoBaHHbI MPOrpaMMHbIA KOA U K1acchl.
Hanpumep, ABa obbekTa String C 0AMHAKOBbLIM COAEPXUMbIM YacTO MOIyT COBMECTHO
MCMNO/Ib30BaTb OAHY U Ty Xe obnacte namatn. Moamndukaumnsa ogHoro obbekTa String He TONbKO
HapyLlaeT rapaHTUIO — OHa MOXET NMPUBECTU K OAHOBPEMEHHON MoaAndUKaunmn Apyrmux
o6bekTOoB String.

YnpaxHeHue A.3
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HanuwuTe pogHOl MeTo4, KOTOpbIV BbIBOAUT coaepxummoe obbekTa String.
YnpaxHeHue A .4

HanuwuTe poaHo METod, KOTOPbI BO3BPALLAET CUCTEMHYIO CTPOKY, HEAOCTYMHYO KaccaMm
Java — Hanpumep, UMs TeKyLlero paboyero Katanora Uamn nanku.

YnpaxHeHue A5

HanunwwuTe Knacc, KOTopbii UCNOJMb3YET POAHbIE METOAbI A4St TOro, YTobbl NpeaocTaBuUTb
rnporpaMMam Ha Java AO0CTyn K Kakon-Hubyab 6ubnmnorteke Baller CUCTEMBI.

A.5 MaccuBbli

MaccuBbl B Java ABASOTCS TUNU3MPOBAHHBIMU — OHU MOTYT COCTOSATb U3 3HAaYEHUN
NPMMUTUBHOIO TMNa (MaccuB int) UM 13 o6bEKTOB Kacca. Tvn maccvBa Java yuynTbiBaeTCs
npu ero nepesoge B C. CyleCTBYIOT CreunasnbHble TUMbl MacCMBOB A/ MPUMUTUBHbIX
3HAYEHMIN N YHUBEPCaNbHbIA TUMN A1 MacCUMBOB, coaepXalmx obbekTbl. Kaxapli MaccuB B
Aa3blke C npeAcTaB/ieH CTPYKTypol CreayroLero Bmaa:

typedef struct {
CType *body;
} ArrayOf JavaType;

B Kaxxaou CTpyKType MMeeTCs nosne € MMeHeM body, yKasblBatlllee Ha 3/1eMeHTbl MacCuBa;
CType — Tvn g3bika C, KOTOPOMY COOTBETCTBYET TUM 3/1IEMEHTOB MaccuBa, a JavaType — UMs
Tuna B s3blke Java. B Tabnuue nokasaHo, Kak NpoMCXOAWNT NepeBos Pas3IMyHbIX MAacCMBOB U3
Java B C:

Tun maccuBa B Java UM cTpykTypbl | Tun body | Tun pa3meliaeMoro maccvsa B C

boolean ArrayOfint long T_BOOLEAN
byte ArrayOfByte char T_BYTE
short ArrayOfShort short T_SHORT
int ArrayOfint long T_INT

long ArrayOfLong inté4_t T_LONG
float ArrayOfFloat float T_FLOAT
double ArrayOfDouble | double T_DOUBLE
char ArrayOfChar unicode T_CHAR
Object ArrayOfObject | Hobject T_CLASS

[ocTyn K 3neMeHTaM MaccmBa OCYLLECTBASETCS CTaHAapTHbIM obpa3om, B Buae body[il;
MaKCUMasbHbIM MHAEKC Ha eAVHULY MeHbLUe KOMYyecTBa 3/1eMeHTOB B Maccmee. OyHKUMSA
obj_Length Bo3BpaLLaeT KOMYECTBO 3/1IEMEHTOB B 331aHHOM MaccuBe.

[Onsa co3pgaHma maccuBa ucnonb3yetcs dyHKkums ArrayAlloc:

Handle *ArrayAlloc(int type, int size)

Co3paeT HOBbI MAacCMB 3a4aHHOr0 Tuna type, KOTOPbIM A0O/MKEH 6biTb OAHUM U3
TUMOB B NpUBELEHHON Bbilwe Tabnuue. Ecnn napameTp type paBeH T_CLASS,
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CO034a€eTCs OAUH AOMONHUTENbHbBIN 3NEMEHT, YKa3biBalOLLMA Ha 06BbEKT Knacca,
COOTBETCTBYIOLLLETO TUMY 3/IEMEHTOB MacCMBa.

MpvBeAeM B KayecTBe npuMepa MyHKLMIO, KOTOpasi CO34aeT MacCUMB 06bEKTOB 3a4aHHOMO TUNa:

HArrayOr bj ect *

al loc_cl ass_array(
char *type,
int cnt)

HArrayOr Cbj ect *retval;

retval = (HArrayO Gbj ect *)ArrayAl |l oc(T_CLASS, cnt);
if (retval == NULL) {
Si gnal Error (EE(),
"javall ang/ Qut O Menor yt Exception", NULL);
return NULL;

unhand(retval)->>body[cnt] =
(Hj ect *)Fi ndC ass(EE(), type, TRUE);
return retval;

}

CHavana Mbl NblTaeMcsa co3gaTtb Maccus Tvna T_CLASS mn nposepseM, yaanoch S HaM 3TO.
3aTtem - nonyyaeM o6bekT Class ans 3agaHHoro tmna. ®yHkumus FindClass nony4yaeTt B KayecTse
rnapaMeTpoB Cpefy BbINMOJIHEHUSA, UMSA TUMA B BUAE CTPOKU A3bika C 1 JIOTMYECKoe 3HayeHune,
KOTOpoe onpeaensieT HeobXoANMOCTb 3arpy3Ku Kacca B TOM C/lyyae, eCiin OH He 6bln paHee
3arpyxeH. ®yHkumMa EE Bo3BpallaeT TeKyLlee COCTOAHUE Cpe/ibl BbIMOSIHEHUS.

O61bekT, Bo3Bpallaemblii pyHkumen FindClass, BCTaBnseTcs nocne KoHLa MaccmBa U
MCcnosb3yeTcsa runtime-cMCTEMON A5 MPOBEPKM TOr0, YTO KaXKAbli 3aHOCKMMbIN B Maccus
3M1IeMEeHT OTHOCUTCS K NMpaBubHOMY TUNy. YTo6bl CO34aTb MaccuB, KOTOPbIA MOXET CoaepXaTb
niobble 06beKTbl, CnegyeT BOCNOMb30BaTbCsa knaccoM “java/lang/Object”.

Peannsaumsa LocalString.sort nokasbiBaeT, kak paboTaeT BCcsA 3Ta MHdpacTpykTypa. CHavana
AaBanTe NOCMOTPUM, KaK peanu3oBaHa cama ¢pyHkums local_LocalString_sort:

#i ncl ude "l ocal _Local String. h"
#i ncl ude <<stdlib. h>>
#i ncl ude ,javaString. h>>

HArrayOr String *

| ocal Local String_sort(
struct H ocal Local String *this_h,
HArrayOr String *strngs_h)

G assArrayd String *in_strings;
HArrayOr String *retval = NULL;
CassArrayO>String *retstrs;
char **string = NULL;

int i, str_cnt;

if (strings_h ==NULL) { /* nposepure ccruixy */
Si gnal Error (EE(),
"javal/l ang/ Nul | Poi nt er Exception", "null array");
return NULL,;

set |l ocale();
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in_strings = unhand(strings_h);
str_cnt = obj_l ength(strings_h);
strings = (char **)nmalloc(str_cnt * sizeof *strings);
if (strings == NULL) {
Si gnal Error (EE(),
"javall ang/ Qut O Menor yt Exception", NULL);
return NULL;
}
for (i = 0; i << str_cnt; i++)
if (in_strings->>body[i] == NULL) {
Si gnal Error ( EE(),
"javall ang/ Nul | Poi nt er Excepti on",
“Null string in array");
goto cl eanup;

strings[i] = makeCString(in_strings->>body[i]);
if (strings[i] == NULL)
goto cleanup; /* oyuxuma Signal Error() yxe Bussana */

gsort(strings, str_cnt, sizeof *strings, cnp);
retval = (HArrayOr'String *)
alloc_class_array("javal/lang/ String", str_cnt);
retstrs = unhand(retval);
for (i = 0; i << str_cnt; i++) {
retstrs->>body[i] =
makeJavaString(strings[i], strlen(strings[i]));

}

cl eanup:
free(strings);
return retval;

}

CHayvana Mbl NpoBepsieM, AeNCTBUTENbHO N1 6bi1 NepefaH MaccvB. 3aTeM yCTaHaBIMBAaETCA
NIOKasnbHbIN KOHTEKCT, Kak 3TO Aenanockb B LocalString.xfrm.

3aTeM — CO34aeM CTPOKOBbIN MaccuB, B KOTOPOM ByaeT XpaHUTbCA COAEPXKMMOE COPTUPYEMBbIX
0bbekTOB String. [1na co3gaHmsa CTPOKOBOro MaccMBa He06X0AUMO 3HATb, CKOMIbKO CTPOK B HEro
BXOAUT — 3TO UMC/IO MonyvaeTcs BbI30BOM obj_length ana geckpuntopa CTPOKOBOro MaccmBa.
3aTteM Mbl ucnonblyem dyHkumMto malloc aAna BblAeNeHUs NamMaTi Nog ykasaTenu u NpoBepsieM
BO3BpallaeMoe e 3HayeHune.

MpoBepka owmnboK Ype3BblYaiHO BaxHa. PoAHble METOAbI, HE aHaNU3MPYOLLME BO3MOXHble
ownbKN, HapyLWaKT Te rapaHTum 6e30nacHOCTM, KOTopble Java npeaocTtaBnseT
nporpamMmucTam. Hanpumep, ecnm 66l Mbl NPONYCTUIM NMPOBEPKY paBeHCTBa CCbikM null, TO
npuv NOMbITKE UCMOJIb30BAHNS 3TOr0 yKasaTesis BMeCTO BO36yXAEHUSA UCKTOYEHMS
NullPointerException Bce 6bl KOHYMIOCb KpaxoM MpOrpamMMHOro NOTOKa, a BO3MOXHO — 1 BCEro
MPUIIOXEHUS.

MonyumsB MeCcTo ANs XpaHeHus CTPOK fA3blka C, Mbl B UMKae nepebnpaem snemMeHTbl BXOAHOIO
MaccuBa U COXPaHsSeM KOMUU MCXOAHbIX CTPOK B MacCMBE COPTUPOBKU. [1pn 3TOM Mbl He
3abbiBaeM NpoBepATb HanAnume null-cCbINOK Cpean 3TMX 3neMeHToB. B Hawen dpyHKumm 6bina
ncrnosnb3oBaHa pyHKUMSA makeCString — rnaBHbIM 06pa3oM Ans Toro, YTobbl MoKasaTtb, Kak e
nonb30BaTbCsA. KpoMe TOro, 3T0 ynpoLlaeT nporpamMMmy, Nockosibky cbopumnk Mycopa 6yneT cam
YHUYTOXaTb BCE BO3BpaLLaeMble CTPOKU, B TOM YMUC/e U NPU BO3HUKHOBEHUN OLIMOOK.

Tenepb MaccuB strings COAEPXUT 3KBUBANEHTbl UCXOAHbIX CTPOK B A3blke C. Mbl Bbi3bIBaeM
CTaHaapTHYy bubnuoteuHyo dyHkumo C ¢ uMeHeM gsort, 4Tobbl OTCOPTMPOBATbL MACCUB, U
nepefaeM el B KayecTBe Noc/eaHero apryMmeHTa dyHkumio (B 4aHHOM Cllydyae — cmp):
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static int
cnp(const void *strl, const void *str2)
{

return strcoll (*(char **)strl, *(char **)str2);

}

dyHKUMS cpaBHEHUA cmp npeobpasyeT CBOM NapaMmeTpbl-yKasatenu K Tuny char ** (gsort
TpebyeT, 4Tobbl NapamMeTpbl MMenn TN void *; npegnonaraeTcs, YTo NPOrpaMMUCT CaM
npouseefeT Bce HeobxoanMble NpUBEAEHNS TUMOB). 3aTeM BbI3blBAETCH CTaHAAPTHasA
6ubnnoteuHas dyHkumsa C ¢ uMmeHeM strcoll, KoTopas cpaBHMBAET ABE CTPOKUN C Y4YETOM
NIOKanbHOro KOHTeKCTa. 3Ta (PyHKUMS BO3BpaLaeT oTpuuaTeibHOE, PaBHOE HYJ/H0 UK
MOSIOXKUTENbHOE YNCN0, eCNN NepBas CTPoKa COOTBETCTBEHHO MeHbLUEe, paBHa uin 6onblue
BTOPOW B JIOKaSIbHOM 13bIKOBOM KOHTEKCTE YMOpsSAOYEHUS CTPOK. TO xe camoe dyHKUms gsort
OXMAAET OT CBOEel PYHKUUM CpaBHEHUS, Tak YTO 3HaYeHne, Bo3Bpallaemoe strcoll, moxeT
BO3BpaLLaTbCs MU caMoln yHKUMEN cmp.

Mocne BbINOMHEHUS gsort, CTPOKM OKa3blBAKOTCS OTCOPTUPOBAHHBIMU B COOTBETCTBUMU C
dyHKumel strcoll. Bce, 4To ocTaeTcsd — NOCTPOUTb HOBbIM Maccme 06beKTOB String M 3anoHUTL
ero pesynbtatamu. [lanee, CTpPOMTCS MacCMB C NMOMOLLbIO PaCCMOTPEHHOM Bblle dOyHKLUN
alloc_class_array v 3aTteM B uuMksie Bbi3biBaeTcsd makelJavaString AN 3a4aHns KaXXaoro
obbekTa String. HakoHew, Mbl 0cBO6OXAaeM Maccus strings, co3aaHHbIM yHKumMen malloc, m
BO3BpaLlaeM pesynbTraT.

YnpaxHeHue A.6

MoanduunpyiTe knacc LocalString, 4To6bl OH MOr paboTaTb C 06beKTaMu, Kaxabli N3 KOTOPbIX
obnapaeT cO6CTBEHHbBIM NTIOKaNbHbIM KOHTEKCTOM, BMECTO TOro, YTo6bl nosiaraTtbCs Ha OAMH
o6Wwnin KoHTeKCT. MeToabl NepecTaHyT 6bITb CTaTUYECKUMK, U MOHAZ0O6UTCA HOBOE CTPOKOBOE
rnone, onpeaenswllee KOHTEKCT. [MoMHUTe, 4To pyHKUma POSIX ¢ nmeHem setlocale
yCTaHaBNMBAET JIOKaNbHbIN KOHTEKCT N1LWb A0 CreAytollero Bbi3oBa setlocale.

A.6 CozpgaHue o06beKToB

Bbl MOXeTe co3aaBaTb 06beKThI Java BHYTPU peanusaumii poaHbIX METOLOB C MOMOLLbIO
dbyHKUUKM execute_java_constructor:

HObject *execute_java_constructor(ExecEnv *ee, char *className, ClassClass *classObj,
char *signature, ...)

Co3paeT HOBbI 06BEKT yKa3aHHOro Tvna, 3a4aBaeMoro OAHUM 13 ABYX
napameTpoB className nnun ClassObj (He ncnonb3yemblii NapameTp A0/KEH
6bITb paBeH NULL). [Ansa co3gaHmsa obbekTa Bbl3blBAaeTCA KOHCTPYKTOP,
OnucbIBaeMbIl CTPOKOM signature. 3a napaMeTpoM signature creaytoT
napamMeTpbl KOHCTPYKTOpa.

Hanpumep, co3agaHme HoBOoro obbekTa Tnna Simple ¢ noMmoLbio 6e3apryMeHTHOro
KOHCTPYKTOpa Kjiacca NpouMcxoamT cneayowmm obpas3om:

execute_java_contructor(NULL, "Simple", NULL, "()")

B LaHHOM cnyyae curHaTypa KOHCTPYKTOpa BbIMSANT TPMBUAIbHO. YTO6b!I BOCMOMb30BaThCS
KOHCTPYKTOPOM, KOTOPbI MOMy4YaeT OAMH UM HECKOJIbKO NapaMeTpoB, HEO6X0ANMMO BKITHOUUTb
WX TUMbl B CUTHATY Py, ¥ MOMECTUTb UX 3HAYEHMUS B HYXKHOM MOPSIAKE NOCNEe CTPOKW CUMHATYpPbI.
Tunbl B CTPOKE CUIHaTypbl @aHaNorMyHbl TEM, KOTOpble Bo3BpallatoTcs Class.getName, u
MCMOMb3YT OAHOCUMBOJIbHbIE COKPALLEHUS AN MPUMUTUBHbLIX TUMOB. MpUMeHAoTCS
cnefyroLlme CoKpaLleHus:
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Z boolean
I int

C char

J long

B byte

F float

S short

D double

Y7106b1 n36€XaTh KOHPIMKTOB MEXAY UMEHAaMW K1acCoB/MHTepdencos n 3Tumm 6yksamm, TUMbI
06BbEeKTOB Moy4aloT MMeHa Buaa " Ltype" , rae type — nosiHoe nMs Knacca unm uHtepdeiica, B
KOTOPOM pasAenmTenn-TOYKM 3aMeHSI0TCS KOCON YepToN, a B KOHLLe CTaBMTCS TOYKa C 3ansTon.
Hanpumep, napameTp, npeacTtasnsowmin cobon 06bekT String, 6yaeT BbirnsaeTs Kak
Ljava/lang/String;" . lna MaccMBOB yKa3blBaeTCa TUM Maccuea € npeduKkcom [; Tak, Mmaccus
3Ha4yeHnn TMna long 6yget umetb TMN " [J* . B MHOrOMEpHbIX TUMax UCNOMb3YTCH HECKOIbKO
KBaApaTHbIX ckobok. Maccums String[1[] 6yaeT BbirnageTs kak " [[Ljava/labg/String;" .

Ecnn BaMm BCe e HEMOHSATHO, KaK yKa3aTb KOHKPETHbIM TUM B TaKOW CTPOKE, Bbl MOXETE
HanmcaTb Kiacc Java, co3aarowmin 06beKT HYy)KHOro Tuna, 1 Bbi3BaTb AN HEMO METOS,
getClass().getName(). 3aTeM, ecnu nNosy4yeHHOE UMSA ABASETCH UMEHEM TUMNaA, 3aMEHUTE BCe
TOYKM Ha /, mMocTaBbTe L cnepean v ; €3agu, eciv 3TU CUMBOJIbl OTCYTCTBYIOT.

ApryMeHTbl, KOTOpbIE MPeacTaBnatoT cobor 0b6bekTbl, NepefatnTcs B BUAE yKasaTenen Ha
OecKpunTopbI.

Huxe nokasaHo, Kak NMponcxoamT co3gaHme AByxX 06beKToB Attr; nMepBbIi U3 HUX UCMONb3yeT
KOHCTPYKTOpP C OAHWUM apryMeHTOM, KOTOPOMY nepeaeTcs TO/IbKO UMS, @ BTOPOA —
KOHCTPYKTOpP C ABYMS apryMeHTaMu, KOTOPOMYy CcoobLiaeTcs NCXOAHOE 3HaYeHue.

oneArgAttr = (struct HAttr *)
execute_ java_constructor(EE(), "Attr", NULL,
"(Ljaval/lang/String;)", attrStr);

twoAr gAttr = (struct HAttr *)
execute_ java_constructor(EE(), "Attr", NULL,
"(Ljaval/lang/ String; Ljaval/l ang/ Obj ect; )",
attrStr, attrStr);

Touka C 3ansToN BbINOJHAET PYHKUMIO TEPMUHATOPa (3aBepLuaroLLlero CMMBOa) Tvna, a He
pa3genuTtens napameTpoB. KOHCTpyKTOp, Nonyvalownin ABa napamMeTpa tuna long v asa
napameTtpa Tvna double, onuceiBaeTcs cTpokon " (JJDD)™ .

A.7 Bbi30B MmeToaAoB Java

Bbi3oB MeTOA0B Java M3 nporpamMM Ha C HarnoMMHaeT BbI30B KOHCTPYKTOPOB Java. [ina 3Toro
MCMOJIb3YHOTCS CreflyolinMe OCHOBHblE DYHKLINN:

long *execute_java_static_method(ExecEnv *ee, ClassClass *cb, char *method_name,
char *signature, ...)

BbInonHSET CTaTUYeCcKmMin MeToA Kacca, OnMcbiBAaeMOro napaMeTpomM ch.

long *execute_java_dynamic_method(ExecEnv *ee, HObject *obj, char *method_name,
char *signature, ...)

BbinonHSAeT HecTaTuyeckuii (AMHaMM4YeCcKMin) MeToA Ans 3a4aHHOro obbekTa.
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B obonx dyHKUMAX, NnapaMmeTp method_name aBAsieTCca MMEHEM Bbi3bIBAEMOro MeToAa, a
signature onucbiBaeT nepefaBaeMble apryMeHTbl. B oTAnumMe oT KOHCTPYKTOPOB, Bbl TaKxXe
LO/MKHbI 06bSBUTL BO3BPAaLLAEMbI METOAOM TUM MOC/E 3aKpblBalOLWEN CKOOKM B CUTHATYype.
Bo3Bpallaemblint TN yKa3blBAETCA C UCMOIb30BAHNEM TeEX XKe COKPALLeHWI, 4To 1 Ana Tvna
napamMeTpoB, C AOMNONHUTENbHOW 6ykBOW V A void. MNpuMepbl npuBeaeHbl HUxXe. Bbl 4O/KHbI
camu npuBectT Tvn long K BO3BpaLlaeMoMy TUMy MeToAa WM NpOMrHOPMPOBaTb ero Aas
MeToA0B Tuna void.

[ns nonyyeHns CTPyKTypbl Kiacca, NCMob3yeMOM Npu BbI30BE CTaTUYECKMX METOA0B,
npuYMeHsieTca ogHa M3 AByX PyHKumi FindClass:

ClassClass *FindClass(ExecEnv *ee, char *class_name, bool_t resolve)

Bo3BpallaeT ykasaTesnb Ha CTpykTypy ClassClass ans 3agaHHoro knacca. Kak un
npexae, napameTp Tuna ExecEnv cneayeT nonyunTb OT pyHKUMn EE.
Jlornyeckas BennumHa resolve aHasorMyHa ofJHOMMEHHOMY MapameTpy,
ucrnonblyemomy mMetoaoM ClassLoader.loadClass B pasgene 13.2.

ClassClass *FindClassFromClass(ExecEnv *ee, char *class_name, bool_t resolve, ClassClass
*from)

Bo3BpallaeT ykasaTenb Ha 06beKT-K1acc AN 3a4aHHOro Knacca C
ncnosnb3oBaHueM obbekTa ClassLoader knacca from.

MpuBenem npumep, B KOTOPOM MeToA System.out.printin() Bbi3biBaeTCS 4715 BbIBOAA CBEAEHUM
0 paboTte pogHoro Metoga. Ctatnyeckui pogHor metog grindAway knacca Crunch,
NpUBEAEHHbIN HUXE, OCYLLUEeCTBSET HEKOTOPbIE TPYAOEMKME BblYMCITEHNS U BO3BpaLLaeT
pe3ynbTaT TMna double:

doubl e
Crunch_gri ndAway(struct HCrunch *this_h)
{
G assd ass *nyd ass;
HObj ect *out;
long i;
doubl e result;
ExecEnv *ee = EE(); /* wmcnombsyercsa B HECKOJNBKMX MecTax */

nyd ass = Findd ass(ee, "Crunch", TRUE);
out = (HObj ect *)execute java static_method(ee, nyd ass,
"outStreant, "()Ljava/io/PrintStream");
if (exceptionCccurred(ee))
return 0.O0;
for (i = 0; I << NUM_PASSES; i++) {
execute_java_dynam c_net hod(ee, out,
"println", "(1)V', i);
i f (exceptionCccurred(ee))
return 0.0; // Heo®xomMMO UYTO- TO BEPHYTH
/* .. BoumciaenHus ... */

}

return result;

}

Bo ¢pparmeHTe nporpaMmebl, NpeaLlecTBYOWEM LUMKIY, Mbl MOSy4aeM AecKpuntop obbekTa
java.io.PrintStream ansa System.out. Mbl He MOXeM HenocpeaCTBEHHO UCMO/Ib30BaTbh 3HaUYeHue
CTaTUYecKoro nonsa System.out, NMOTOMY UTO CTaTUUECKUE MO HE UMEKOT CBOEro
npeacTaBNeHMs B POAHbIX MeToAaX; M3-3a 3TOro NpuxoauTcs npuberatb K 06X0A4HbIM
MaHeBpaM. B AaHHOM c/lyyae Mbl CO3[4aeM CTaTUUYECKUA MEeTOZ, BO3BPALLAOLLMIA HYXKHOE
3Ha4yeHue, U BbI3blBAEM €ro n3 pogHoOro Metoaa:
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public static java.io.PrintStreamoutStrean() {
return System out;
}

PoaHoM koA AO/MKEH NOAYYMTb yKasaTesnb Ha CTpykTypy ClassClass ans knacca Crunch,
MoO3TOMY Mbl Bbi3biBaeM FindClass. [locne 3Toro MOXHO Bbi3BaTb MYHKLNIO
execute_java_static_method ¢ yKazaHMeM UMEHU BbI3bIBAEMOr0 METOAA N ero CUrHaTypsbl,
BKJIHOYAIOLLEN TMN BO3BpaLLAaeMoro 3HayeHus. Mol npeobpa3syem Bo3Bpalaemoe 3HavyeHue long
K TNy, HeO06X0AMMOMY AN KOHKPETHOro metoda. B agaHHOM cnyyae Ham TpebyeTtcs obwimii
neckpuntop HObject, a He AecKkpunTop AN KOHKPETHOro Tuna java.io.PrintStream.

Mocne Bbi30Ba MeToAa NpoBepseTcs, He 6b10 NN BO3OY)XAEHO UCK/TOYEHME. DTO CTOUT AenaTb
noc/e Kax4oro Bbl30Ba MeToAa WM KOHCTPYKTOopa Java U3 poaHOro Koaa, nocKoJsibKy B
NMPOTMBHOM CJ/ly4Yae Bbl MOXETE MPONyCTUTb UCK/IIOYEHNE N UMETb HEMPUATHOCTU B ByayLieM.
Ecnun Mbl BbIXOAUM M3 PYHKLMN MO NPUYMHE BO3SHUKHOBEHUS UCKJIIOYEHM S, TO BO3BpaLlaeTcs
(PUKTMBHOE 3HaYeHne, KOTOPOE UTHOPUPYETCS NPOrpamMMon.

Mocne Toro, KaK noslydeH AOCTYrM K BbIXOAHOMY MOTOKY, MOXHO Ha4MHaTb UMKINYECKMNE
BbluMcrieHus. Npu npoxoae Kaxaoro LuKsia ero HoMep BbiBOAUTCA MeToAoM System.out.printin.
[ns BbI30Ba 3TOro MeToAa Mbl UCNonb3yeM pyHKUMS execute java_dynamic_method,
nepegasasi el B KayecTBe NapaMeTpoB 06beKT, A1 KOTOPOro Bbi3bIBAETCS METOA, UMSA MeToaa,
€ro CUrHaTypy M apryMeHTbl. HaMm Hy>Ha Bepcusa println, nonyvatowas apryMeHT Tuna int; 3ToT
MeToA MMeeT TUN void, Mo3ToOMY Mbl Ucnonb3lyem curHatypy " (I)V" 1 nepenaem Lenoe ymicno,
KOTOPOE HY>XHO BbIBECTU (i) nocsie apryMeHTa-curHaTypsbl. VI cHoBa rnpw Bo3BpaTe M3 MeToaa
Heo6XoaAnMO NpoOBEPUTb, He BO3OYXAEHO /TN UCKIIOYEHME.

[Ona MHOrMX TUMOB, BO3BpallaeMblx MeToAaMn Java, npuseneHune long K Hy>XHOMY TUny
npoucxoauT 3neMeHTapHo. OgHako Tunbl double v long B Java aBnsoTca 64-pa3pagHbiMu,
Toraa Kak B 60/bLUMHCTBE CyLLEeCTBYOWMX komnnnatopos C Tnn long 32-pa3psaHbii, u
MO3TOMY BO3BpaLlaeMoe 3HayeHne 6yaeT MMeTb TOJIbKO MOSIOBUHHYIO A/IMHY. XOTS CYLLeCTBYHOT
pasnuyHble cnocobbl NonyyeHns scex 64 6MT BO3BPALLAEMOrO 3HAYEHUS, O HUX HE TOBOPUTCS B
3TOM KHUIe M3-3a X MaWnHHOW 3aBUCMMOCTMU.

A.8 lNocnepHee npeaynpexaeHue

Mbl LO/KHBI CHOBa MpeaynpeanTb Bac O TOM, YTO KOHKPETHAsi CXeMa CTbIKOBKU, OMUCaHHas
34ech, B 6yaylleM 0653aTeNlbHO U3MEHUTCS. YNyULIEeHUs MOMyT NMPOM30MTH Kak B MJiaHe
peanusaumu, Tak U Ha KOHLEeNTyaslbHOM ypoBHe. CxeMa CTbIkOoBKM ¢ C++ byaeT obnagaTtb
APYTVMMU XapaKTepUCTUKaMu, 1, BO3SMOXHO, MOB/IEYET 3a CO6O0M U3MEHEHUS B CXEME CTbIKOBKM C
C, coxpaHsisi, o4HaKo, COBMeCTUMOCTb. Kpome Toro, cosgatenu 6yayLumx cpes pa3paboTku
MOryT BoO6LLe 0TKa3aTbCsl OT UCMOJIb30BaHUs BCEX MPUHLMIMOB, MPUMEHEHHbIX B AHHOI CXeMe.
Mbl HaZeeMcsl, YTo B JII06OM Cllyyae NpUBEAEHHbIN 34eCb MaTepuasn NoOMOXET BaM MOHSTb
HekoTopble 06LUMe acneKTbl, BO3HUKAKLWME MPY CTbIKOBKE Pas3/IMYHbIX S3bIKOB
NMporpaMMMpoBaHNs, U OCBOUTbL CXEMY CBSA3bIBaHUS POAHbIX METOAOB, KOoTopas byaeT
MCMOSIb30BaTbCS B Ballieil CUCTEME.
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NMNpunoxxeHue b
Runtime-UcCKJrO4YeHunsa B Java

KOMI'IbeTep He bbIBaeT SMOUNOHA/IbHbIM. OH MOXKEeT 4aTb TOHHOE MateMaTu4decKkoe orincaHue,
HO 3abyaeT 06 MHTOHaLUMU.
®psHK 3arna

Runtime-cnctema Java Bo36yXaaeT CKTIOYEHMS ABYX OCHOBHbIX BUAOB: runtime-ncKoveHuns,
pacwmpsowme knacc RuntimeException, n ownbkn, KOTOpble pacwmMpsatoT Knacc Error.
NckntoueHns obomx BUAOB ABASAOTCA HenpoeepsieMbiMn (CM. pasgen 7.3). BepxHasa yacTb
Mepapxmun UCKTIOYEHMI BbIMSANT cneayowmm obpa3om:

Object

r.
AbstractMsthodEmor ™ RuntimaExcaption Hmm

‘_f

NckntoveHunsa Error curHannsupytot 06 odeHb cepbe3Hbix npobnemax, nocne KoTopbix
nporpamMma 06bl4HO 3aBEpLUAETCS, U KOTOpble HUKOoraa (MAn NOYTU HUKOrAa) He AOJDKHbI
nepexsaTtbiBaTbCA. VIcKoueHnsa Error He ABNSAIOTCA paclumpeHusaMm RuntimeException, Tak yTo
NporpaMMuCT, MbITAIOLWMNIACSA HAaNMcaTb YHMBEpPCaNbHOE ycnoBme catch ans nepexsaTta Bcex
ncknveHn Exception n RuntimeException (06bI4HO AenaTb 3TOr0 HE ClieAyeT) He CMOXeT
nepexsaTuTb UCKIOYEHWS Error. Pa3zyMmeeTcs, nocsie BO3HUKHOBEHMS N060ro NCKYEHUS
6yayT BbiNoAHeHbl ycnosusa finally onepaTopos try, Tak Kak BCE UCK/TIOYEHUS, B TOM YMCe U
Error, npocMaTpuBaloT CTEK BbI30BOB. Crie0BaTe/bHO, Bbl BCErAa CMOXETE BbIMOSHUTL
HeobxoaMMble 3aBepLuarome encTBumS.

MporpaMMMCT MOXET CaMOCTOSATENIbHO paclMpuTb Knaccebl RuntimeException u Error, 4To6bl
€Oo34aTb CBOM COHBCTBEHHbIE BapMaHTbl HEMPOBEPSAEMbIX UCKTHOYEHUI — TO €CTb TaKmX
WCK/TIOYEHUI, KOTOpble MOXHO B036yxaaTb 6e3 ykasaHusa nx B ycnosuu throws. Mel coobiaem
06 3TOM NO €AMHCTBEHHOW MpUYMHE — 4TO6bl Bbl 3HaNM, YTO 3TOrO AenaTb He CreayeT.
Ycnosue throws npeaycMOTpPeHO UMEHHO AJ/15 TOro, 4Tobbl Npu Bbi3oBe MeToda 6biiv BUAHbI BCe
BO3MOXHbIE€ acrneKTbl ero nosegeHus. MNopoxaas cBoe UCKIYeHre oT RuntimeException nnm
Error, Bbl coobLiaeTe 0 HeM sI0XHble cBeaeHus (6yATO OHO 3anyckaeTcs runtime-cucTemon).
Kpome Toro, apyrue paspabotumku, yMtalowme saly nporpaMmy, nonaratoT, YTO yCnoBue
throws gaeT UM MHdOpMaLUIO 0 BO3MOXHOM MOBEAEHMM BaLLero MeToAa; Bbl HapyLllaeTe 370
npeAanosoXeHune.

[axke ecnu Bbl NULIETE NPOrpaMMy Ajisi CBOENO0 CO6CTBEHHOMO UCMOMb30BaHUs, HE CTOUT
co3/aBaTb HEMpOBEPSIEMbIE UCKITIOUYEHMS 2 MPOrPaMMUCTbI, HE MOJIHOCTbIO NMOHMMalLWwme paboTy
BalLUero Kofa, MOryT yrnyCTUTb HEYTO BaXxHOe. KpoMe Toro, BEpOSITHO, UTO Yepe3 HECKObKO
MecsiLieB Mocsie HanmcaHus NporpaMMbl UMEHHO Bbl OKaXXETECh TEM YE/TOBEKOM, KOTOPLIN byaeT
N3MeHsITb ee 6e3 MOMHOro NMoHMMaHus npoucxoasiuero. OAHO U3 NpaBWUsl CO34AHUS MOHSATHbIX
nporpamMM — cuMTaTh Kiaccel RuntimeException 1 Error HepaclwmpsieMbIMu.

Bce knaccobl Error 1 RuntimeException cogepaT no MeHbLUEW Mepe ABa KOHCTPYKTOpa:
OAVH Bbi3biBaeTca 6e3 apryMeHTOB, a BTOPOW nony4aeT o6beKkT String € onucaHueM.
NckntoueHuns, KoTopble MPSAMO UK KOCBEHHO pacwmpsoT RuntimeException wnn Error, He
06BABNAOTCA B YC10BMM throws, MOCKONbKY OHW MOFYT MPOU30MTK B 110601 MOMEHT, YTO
Aenaet nx o6bsBAEHUE U3ANLLHUM.
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NcknoueHne CloneNotSupportedException HEMOCPEACTBEHHO MOPOXAAETCH OT Knacca
Exception, MOCKONbKY Ka)kAas nporpamma, Kotopas Bbi3blBaeT MeToz clone, Bo36yxaatowmi
[AHHOE UCKJTIoYeHNe, A0/MKHA siBHbIM 06pa3oM ero obpaboTtaTte. OHO pacCMOTPEHO B pasaene
“Oy6nupoBaHne 06beKTOB.

HacTtoswas rnaea AenuTca Ha ABe YacTv — OA4Ha NOCBsleHa kKnaccam RuntimeException, a

Apyrasi — knaccam Error. [1ns KaXA0ro UCKTIYEeHUsI MPUBOAUTCS ero 3HaYeHue, onucaHme
CUTyaLuu, B KOTOPOI OHO BO3OYAaeTcs, a TakKe BCe AOMOSHUTENbHbIE KOHCTPYKTOPbI.

Bb.1 Knaccbl RuntimeException

ArithmeticException extends RuntimeException

Bo3HuKa UCKlouMTEeNbHAsA CUTyauus BO BPeEMS BblUMCIEHUI (HanpuMep,
[eneHne Lesioro Yynmcna Ha HoJsb).

ArrayStoreException extends RuntimeException

MonbiTKa coxpaHeHnsa B MaccmBe 06beKkTa HEBEPHOIo TUna.
ClassCastException extends RuntimeException

MonbiTKa HeaOMyCTUMOro NpuBeAEeHNs Tuna.
IllegalArgumentException extends RuntimeException

MeToA NONyunn HEBEPHbIN apryMeHT (Hanpumep, metog String.equals Bbi3BaH
Ansa obbekTa, KOTOPbIA HE OTHOCUTCS K Tuny String).

IllegalMonitorStateException extends RuntimeException

MexaHun3m wait/notify ncnonb3oBaH 3a npegenaMmm CUHXPOHHOIO KoAa.
IllegalThreadStateException extends lllegalArgumentException

CocTosiHMe NoToKa He AoMnycKaeT BbINosHeHWs Tpebyemon onepaunn.
IndexOutOfBoundsException extends RuntimeException

Runtime-cucTeMa reHepupyeT 3TO UCKI/IIOYEHME MpPU BbIXOAE MHAEKCA MaccuBa
unn obbekTa String 3a npeaenbl AMana3oHa A0MyCTUMbIX 3HaYEHUI.

NegativeArraySizeException extends RuntimeException
MonbITKa co3aaHns MaccMBa OTPULLATENIbLHOIO pasMepa.
NullPointerException extends RuntimeException
[Ona poctyna K nNoso uam Metoay ucrnosb3oBaHa null-ccbuika. 3To Xe
VCKJTIOYEHME CUTHANU3NPYET O nepedade MeToay napameTpa null, ecnv ans
[AHHOro napaMmeTpa 3TO 3HaYeHUe aBNAEeTCA HeAonyCTUMbIM. Micnonb3yeTca
aHanorunyHo lllegalArgumentException.

NumberFormatException extends lllegalArgumentException

HeBepHoOe coaep>Xxmnmoe CTPOKU, B KOTOPOWN AO/MKHO 6b1SI0 HAXOAUTBCSA YMCIO.
NckntoueHne Bo3byxaaeTcsa TakMuMu MeTogamu, Kak Integer.parselnt.

SecurityException extends RuntimeException
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MonbiTKa BbIMNOAHEHNS AENCTBUSA, 3anpeLleHHOro cucteMon 6esonacHocTn —
06bI4HO 06BEKTOM SecurityManager ansa Tekylwero runtime-KoOHTeKCTa.

B.2 Knacchl Error

AbstractMethodError extends IncompatibleClassChangeError

Bbi3BaH abCTpakTHbIN METOA. DTO MOXET MPOU30NTU JIULLb B OYEHb PeaKmnX
Cryyasix, Tak YTo Bbl HUKOTAA He CTONIKHETECh C 3TUM UCK/TIOUYEHNEM.

ClassFormatError extends LinkageError

3arpy>aemblil Knacc nnn nHTepdenc nmeeTt HeeepHbI popmat (06bIYHO 3TO
CBS13aHO C MCMNofb30BaHMeM “npeobpasoBaHHbIX” (mangled) nmeH).

IllegalAccessError extends IncompatibleClassChangeError
NcknoyeHne HepaspeLlleHHoro AoCcTyna.

IncompatibleClassChangeError extends linkageError
Mpw 3arpy3ke knacca win nHtepdenca 66110 06HaApPyXXEHO U3MEHEHNE,
HecoBMeCcTuMoe C nHgopmauuer 06 aTom Knacce nnim nHTepderice. Hanpumep,
B MEpUOA BPEMEHU MeXAY KOMMUISUMEN Knacca M KOMAnAsaumen
MCMOJb3YHOLEeN ero NporpaMmbl, U3 kiacca 6bi1 yaaneH He3akpbiTbli METOA,.

InstantiationError extends IncompatibleClassChangeError

NHTepnpeTaTop nonbiTancsa co3aaTte 06bekT abCTpakTHOro knacca nm
nHTepdelica.

InternalError extends VirtualMachineError

Mpown3owen BHyTpeHHMn c6ol runtime-cuctembl. B HOpMasnbHbIX YCNOBUAX
Takasa owmnbka He AO0/HKHA BO3HUKHYTh.

LinkageError extends Error
NcknroueHus knacca LinkageError n ero nogknaccoB 03HAyaloT, YTO Kjlacc TeM
WU UHBIM 06pa3oM 3aBUCUT OT APYrOro Kjacca M YTo CBS3b MeXAY HUMU He
MOXeT 6bITb YCTaHOBMEHA.

NoClassDefFoundError extends LinkageError
Hy>XHbI Knacc He HanaeH.

NoSuchFieldError extends IncompatibleClassChangeError
Mone oTcyTCTBYET B Kiiacce unm uHtepdence.

NoSuchMethodError extends IncompatibleClassChangeError
MeToz OTCYTCTBYET B KJlacCe Win UHTepdence.

OutOfMemoryError extends VirtualMachineError

HexBaTka namMaTu.

StackOverflowError extends VirtualMachineError
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MepenonHeHne cTteka. MoxeT CBMAETENLCTBOBATbL 0 6€CKOHEYHOW peEKYpPCUN.
ThreadDeath extends Error

NckntoueHme ThreadDeath Bo36y>xaaeTcs MOTOKOM-“)KepTBOU” NMpu €ro
YHUUTOXEHUN MeTodoM thread.stop. Ecnm nckmodenne ThreadDeath
nepexsaTbiBaeTCs, ero Heo6xoaAnMo Bo36yanTb MOBTOPHO, YTO6bI NOTOK 6bIN
yHU4TOXeH. Ecnn ThreadDeath He nepexsaTtbiBaeTcs, TO 06paboTunk owmnbok
BEPXHEro YPOBHS He BbIBOAUT HUKAKMX COOBLLEHUNI.

UnknownError extends VirtualMachineError
Mpown3olwna Hen3BecTHas, HO cepbe3Has ownbka.
UnsatisfiedLinkError extends LinkageError
Owmnbka cBA3bIBaHMSA BHYTpY pogHoro metoga. O6bI4YHO 3TO 03HaYaeT, YTo
bubnuoTteka, peanusytowlas poagHON METOL, COAEPXKUT HeonpeaeneHHble
CUMBOSbI, KOTOPbIE HE OblN HaNAEHbI HU B OAHOW 6ubnnoTeke.
VerifyError extends LinkageError
Mpown3zowna owmnbka BepudrKaLmm — To eCTb BO BPEMS 3arpy3Ku Kacc He
npoLues NMpoBepKY, B X04€e KOTOPON 06bIYHO BbISCHAETCS HE HapyLllaeT v
Knacc Kakux-Hubyap TpeboBaHmin 6e3onacHocTm Java.

VirtualMachineError extends Error

HapyweHa paboTa BUPTyanbHOM MallMHbl, UK HabogaeTca HexBaTka
pecypcoB.
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NMNpuno>xeHue B
Mone3Hblie Tabnuuybli

Tabnuua 1. Knto4yeBble crioBa

abstract | double int super
boolean | else interface | switch
break extends long synchronized
byte final native this

case finally new throw
catch float package | throws
char for private transientt
class gotot protected | try

constt if public void
continue | implements | return volatile
default import short while

do instanceof | static

KntoueBble c/ioBa, MOMeYEeHHbIe CMMBOJIOM T, B HacTosiLee BpeMA HE UCNOIb3YHTCA

Ta6nuua 2. CneynanbHbie CMMBOJIbI, coaepXxaLyue \

[MocnepoBaTenbHOCTL 3HayeHue

\n rnepexo Ha HoByto cTpoky (\uOOOA)

\t Tabynaumsa (\u0009)

\b 3abor (\u0008)

\r BBoA (\uOOOD)

\f nogava nucta (\uo00C)

\\ obpaTHasa kocasa yepta (\uOO5C)

\ anoctpod (\u0027)

\" kaBblyka (\u0022)

\ddd CMMBO/1 B BOCbMEPUYHOM MpPEACTaBJIEHUN, TAe KaXaoe d COOTBETCTBYET

BOCbMepUYHON umdpe ot 0 Ao 7

cumBon Unicode, rae kaxgoe d COOTBETCTBYET LeCTHaauaTepMyHOn

\uddd undpe (0-9, a—f, A—F)
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Ta6bnuua 3. Npuoputer onepaTopos

NOCTUKCHbIE onepaTopbl
yHapHble onepaTtopbl

cosgaHue n npeobpasoBaHue
TMNa

onepaTopbl YMHOXeHUs/aeneHms
onepaTopbl CNOXEHUS/BblUMTaHUSA
onepaTopbl caBuUra

onepaTopbl OTHOLLEHUS
ornepaTtopbl paBeHCTBa
rnopaspsigHoe U

rnopaspsaHoe ucknrovarwwee U
rnopaspsigHoe BkaovawLee VN
nornyeckoe U

noruyeckoe UJN

YC/OBHbIl onepaTop

onepaTopbl MPUCBOEHNS

Ta6nuua 4. Undpbl Unicode

Unicode

[1 . (napameTpbl) expr++ expr--
++expr --expr +expr -expr ~ !
new (Tun)expr

*/ %

+ -

< <<< >>3>> >>5>>>>

<< >> >>= <<= jnstanceof

&
N\
I
&&
I
?:
= 4= = *= /= U= SSSS= <<<<K= SSSS>SS= §= N=
I:
OnucaHue

\u0030-\u0039 | LUndpsbl ISO-latin-1 (1 ASCII)

\u0660—-\u0669 | Apabcko-uHammnckmne LUndpbl

\uO6f0—\u06f9 | BocTouHble apabcko-nHanckmne umdpsbl

\u0966—\u096f | Lindpbl geBaHarapu

\u09e6—-\u09ef | Lndpbl 6eHranm

\u0a66—\uOa6f | Lindpbl rypMmykxm

\uOae6—\uOaef | Lindpbl ryaxapatm

\uOb66—\uOb6f | Lindpbl opus

\uObe7—\uObef | Tamunbckme undpbl (TONbKO AeBATb — 6e3 Hyns)

\uOc66—\u0c6f | Lndpbl Tenyry

\uOce6—-\uOcef | Lndpbl kaHHaaa
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\u0d66—\u0d6f | Mananckue undpsbl
\u0e50—-\u0e59 | Tanckue undpobl
\uOedO—\uOed9 | LUndpbl nao

\uff10—-\uff19 Lindpbl NONHONM WMPWUHBI

Ta6bnuua 5. BykBbl n unudpbl Unicode

tﬂgggi_ BykBbl BepxHero peructpa 1SO-latin-1 n ASCII ('A'-'Z")
tﬂgggi_ BykBbl HMXXHero peructpa I1SO-latin-1 n ASCII (‘a'-'z")
tzggg%_ JononHutenbHble 6ykBbl 1ISO-latin-1
t:gggg_ JononHutenbHble 6ykBbl 1ISO-latin-1
mgg?_ JononHuTtenbHble 6ykBbl 1ISO-latin-1

PacwmpeHHasa koamMpoBka Latin-A, paclumpeHHas KoaMposka Latin-B, paclumpeHus
IPA, 6yKkBbl-MOAMDUKATOPbI MHTEPBAOB, ANAaKPUTUYECKUE 3HaKK, 6a30BbIn
rpeyeckui andaBuT, rPeYeCcKrUin U KONTCKUI andaBuTbl, KNpUIInLUa, apMsaHCKUNR,

\u0100— |MBpWT paclmpeHHbIn-A, 6a30BbIli NBPUT, UBPUT pacLUMpPEHHbIN-B, 6a30BbIi

\ulfff apabckuii, paclwumpeHHbin apabckmin, geBaHarapu, 6eHranm, rypMmykxu, rygpkapatu,
opvs, TaMUIbCKWUI, TENYTy, KaHHaAa, ManancKuin, Tanckmi, nao, 6a30BbIi
FPY3VHCKWUI, paClUMPEHHbIN FPY3UHCKUIN, XaHTY/IbCKUIM, NAaTUHCKUIA pacLUMpPEHHbIN
OOMOSMIHUTENbHbIV, FPEYECKNN pacLUMpPEHHbIN

XuparaHa, katakaHa, 6onomodo, XaHrynbCKMin COBMECTUMbIN, CIK, CUMBOJIbI U
Mecsubl CIK, CIK COBMECTUMBbIN, XaHIYNbCKUA, XaHTYNbCKUN AOMNOAHUTENbHbIN-A,
XaHIyJIbCKUI AONOMHUTENbHbIN-B, eanHble ngeorpadbl CIK

\u3040—
\u9fff

\uf900— |CoBMecTuMble naeorpadbl CIK, andaBuTtHble GOpMbl, apabckme npe3eHTaunoHHbIE
\ufdff dopMbI-A

\ufe70—

\ufefe Apabckue npeseHTaUnoHHbIe (hopMbI-B

\uff10— .

\uff19 Lindpbl NONHON LUNMPUHBI

\uff21- JIaTUHCKUIA NOAHOM LUMPUHbBI, BEPXHUA PETNCT
\uff3a PUHbI, BEP p p
\uffdl- J1aTUHCKUIA NOMTHOM LWUMPUHbBI, HUXHUIA perncT
\uff5a PUHBI, P P
\uff66— . )

\uffdc KaTakaHa v XaHTrynbCKUIA NMOTOBUHHOW LLUMPUHBbI

MpumeyaHue: Cumeon Unicode aBnsieTcs 6yksBon nam uMdpon, ecnm oH NpUHaaNexXmT O4HOMY
13 AMana3oHoB, coaepXXawmxcsa B Tabnuue, n Takxke onpeaesieH kak cumeon Unicode.

MpumeyaHue: Cumeon Unicode aBnsieTca 6ykBon, ecnn OH npucyTcTByeT B Tabnuue “bykBbl 1
umdpbl Unicode”, HO oTcyTcTBYyeT B Tabauue “Lndpbl Unicode™.

Tabnuuya 6. Java 1.0 n Java 1.0.2: Otnmumsa mexay Java 1.0 n Java 1.0.2,
cyljecTBeHHble A AAaHHOW KHUIU (C pa3aesiaMMu, K KOTOPbIM OHU OTHOCATCSH)
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KoHcTaHTel MIN_VALUE n MAX_VALUE knacca Character B Java 1.0 owmnb04HO
npucyTCcTBOBanu B ksacce Boolean. CM. pa3gen 13.5.

B knaccax String un Character B Java 1.0 HeKOTOpble CBOMCTBA CMMBOJI0OB
(NPYHaANEXHOCTb K BEPXHEMY/HMXKHEMY perncTpy, umdpam 1 T.4.) onpesensnucb
TONbKO AN MOAMHOXECTBa cMMBONOB Unicode, npyHaanexawero K Habopy 1SO-Latin-1
(c \u0000 no \u00ff); Bce cMMBOJIbI 3@ NpeaesamMn 3TOro AManasoHa CUMTaNUCh
bykBamu 6e3 perncrpa. Kpome T0ro, oTCyTCTBOBanM MeToabl kiacca Character,
BO3BpaLlaBLUMe CBeAEHME O Kiacce CMMBOJIAa MOMUMO MPUHAAIEXHOCTN K BEPXHEMY
WU HWXKHEMY perncTpy (Hanpumep, METOAbI 3arfiaBHOro perncrpa u isLetter). CMm.
pa3gen 8.2, pasgen 8.4 n pa3gen 13.5.

Java 1.0 He rapaHTuUpyeT, 4To nuTepasnamM String C 0AMHaKOBbIMU 3HAYEHUSMU
COOTBETCTBYIOT OAMHAKOBbIE CCbIJIKM, XOTS MHOrAa 370 6b110 Tak. CM. pasgen 8.2.

Cnucok 6ykB 1 umdp, ncnonblyemblx B naeHTndurkatopax Java 1.0, HECKOIbKO
OT/IM4yaeTCsa OT cnmucka Java 1.0.2 3a npegenamm amanasoHa ISO-Latin-1. Cm. Tabn. 4 n
Tabn. 5.

B Java pa3spewanacb (1 gaxe owmb0OYHO Hagensanacb CMbICIOM) KOMbuHauus
KJTIOYEBbIX C/I0B private protected.

Knaccoel-o6onouku Integer n Long B Java 1.0 He cozep>kanu MeTonoB toHexString,
toOctalString n toBinaryString. CM. pasaen 13.7 v pasgen 13.8.
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