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4

1. OBIIUE TPEBOBAHMUS K BBIITOJIHEHUIO JIABOPATOPHbBIX PABOT

JInst ocBOeHUs OCHOB IPOrPAMMHUPOBAHMS Ha SI3bIKE Java mpeqjiaraercs cepus
nabopatopHbix padoT. Kaxknast pabora TpedyeT nu3yueHus METOIUYECKUX YKa3aHUl 1
PEKOMEHJIOBAaHHOM JIUTEepaTyphbl, MOJArOTOBKY TEKCTa MPOrpaMMbl, KOMITHJISLIUIO
IPOrpaMMbl HEKOTOPOE €€ UCCIIEI0BAHHUE.

Bce nelicTBus, yka3aHHbIE B METOJMYECKMX YKa3aHUSAX K OTIEIbHON pabore
(OCBOEHME NMPAKTUYECKUX MPUEMOB UCIIOJIB30BAHUS CUCTEMBI pa3pabOTKU MIPOTPAMM,
OOBSICHEHHE MPUMEHEHHBIX JJIEMEHTOB sA3blKa Java, OTBETHl Ha BOIPOCHI, 3aJaHUs)
00513aTEIBbHO JOJIKHBI OBITH BBITTOJIHEHBI 10 CIEAYIOLIET0 JIa0OpaTOPHOTO 3aHITHSL.

[To BeImMomHeHHOU nabopaTopHOil paboTe coctaBisieTcss otueT. OdopmieHue
OTYeTa JOHKHO COOTBETCTBOBATH TPEOOBAHUSAM K TEKCTOBBIM YUEOHBIM TOKYMEHTaM
cootBercTByOmux ['OCToB [Dnekrponnsiii (oHA NPaBOBOM U HOPMATUBHO-
TEXHUYECKOM ToKkymeHTauuu. http://docs.cntd.ru].

OTuer mpexacraBiseTcs Ha JaucTtax Gopmara A4 u B 3mekTpoHHOM BHae ((aiin
Microsoft Word). IlepBwiii nmct otueta — THUTynbHBIA. Ha Hem yka3bpiBaeTcs
Ha3BaHUE By3a, Ha3BaHHWE BbIMycKarouied kadenpwl, Ha3zBanue padbotel, PUO u
rpynmna ucnoianutens, ®UO npunumaromero padoty, ropoa (CeBacTomnosib) U To/I.
[Ipumep odopmiaeHuss TUTYJIBHOIO JUCTa NpUBEACH B npuioxkeHuu A. Cnenyromiue
JIMCTBI SIBJISIFOTCSI COOCTBEHHO OTYETOM U JOJKHBI COAEPKATh CIAEAYIOLIUE pa3Ieibl:

1) uenb paGoThI

2) moCTaHOBKA 3aJ1a4u;

3) ananmmM3 3a7aud, BBIABISIONIMKA CBS3M MEXIY DJJIEMEHTaAMHU  3aja4d
(000CcHOBaHHME THUIIOB BXOJHBIX M BBIXOJHBIX JAHHBIX, OMHCAHUE PEATUIYEMBIX
byHKIUH);

4) cxema M ONKMCAHKE ANTOPUTMA PEIICHUS 3a/1a4K;

5) TecTOBBIC IPUMEPHI U PE3YJIBTATHI KX 00PaOOTKH BPYUHYIO;

6) TexcT Java-nmporpamMmsl, 3aIaHHON BapUAHTOM 3aJaHUS;

7) cBeneHust 00 OTIAJKE MPOTpaMMbl U TMPOBEPKE €€ padoTOCIOCOOHOCTH
(omucanue OmMMUOOK (CHHTAKCUYECKUX U JIOTUYECKUX), BBISBICHHBIX Ha JTare
OTJIAJIKK TPOrpamMMBbl, pe3yJbTarhl pabOThl (B BHUAEC CKPUHIIOTOB), CpPaBHEHHUE
pe3yJIbTaToB paboThl MPOrpaMMbl Ha TECTOBBIX MPUMEPAX C PE3yJbTaTaMU PYyUHBIX
pacyeToB);

8) BBIBOABI (KOHCTATUPYET pEUIEHHWE BCEX 3aJay, ONUCAHHBIX B pasjelie
«ITocTtaHoBKa 3amaum»).

CryaeHT 00s13aH 3aBeCTH pabOUyI0 TETPAlb, B KOTOPOU TOJDKHBI (PUKCHUPOBATHCS
WHCTPYKITMH K paboTe, BOMPOCH], BO3HUKAIOIINE TIPY BBITIOJIHEHUH PAOOTHI M OTBETHI
Ha HHX, YEPHOBHKHM ¥ (QparMeHThl nporpamm. B pabouell TeTpagy MOXHO
NPECTABISATh OTYETHI MO paboraM. [IpyW 3TOM TUTYIBHBIA JHCT Ka)XJOrO OTYETa
JIOJDKeH HaXOAWThCA HAa TIPaBOM CTpaHHWIE pa3BopoTa. Pabouyio Terpanp
00s13aTeIbHO MMETh Ha KaXJOM JIA0OpAaTOPHOM 3aHATHUH — OYAYT OIICHUBATHCS
Ka4yeCTBO M MOJHOTA BBHIMOJHEHHBIX 3a/IaHU.



CryaeHT momyckaercs K 3allluTe OoTueTa Io J1abopaTopHOi paboTe mocie Toro,
KaK OH IMPOJIEMOHCTPHUPYET IMPENOIaBaTEII0 BHINOJHEHNE MMOCTABJICHHON 3a/lauyu Ha
KOMITbIOTEpE (pe3ysbTaThl pabOThl MPOrpaMMbl W/WJIM APYroe 3ajlaHue, Harpumep,
paboty ¢ okHOM Koza Bluel) u npemocTaBuT nanky ¢ pa3paboTaHHBIM java-MPOEKTOM
(B AIEKTPOHHOM BU/JIE). Pexomenngyemoe Msl TaNKH:
Jlab n m ®amunus I'pynma ['on, rome n — HOMep jabopaTopHOW paboOThl, m —
HOMEp TpoeKkTa (UCMONB3yeTCsl €ClNM 3ajaHue 1o JabopatopHOil paboTe
IpeaycMaTpuBaeT pa3paboTKy HECKOJBKUX MPOEKTOB). TEKCTOBBIN (aiiin ¢ oT4eTOM
1o paboTe peKOMEHIYETCsl HOMECTUTD B MANKy MPOEKTA.

3amura 7a00paTOPHBIX pabOT COCTOMT M3 JOKJIaAa CTyA€HTa O MPOJAEIaHHON
pabote ¢ oOBsicHEHHMEM cojepkaHusi otuera. CTyIEHT JODKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOLIEH 1abopaTopHOil paboTe, MpUBEIECHHBIE B
METOIMYECKHX YKa3aHUSAX, a TaKXKe JIPyrue BOMPOCHI MPEMoJiaBaTesis, Kacaroluecs
MOCTABJICHHOW 3aJa4d, MOKa3aTh pabOTOCIOCOOHOCTh MOJTOTOBIEHHON MPOrpaMMbl
U HaBbIKM paboOThl ¢ mporpamMMHON cuctemoi. [lpm 3ammre Tekymiet padoOThI
BO3MOXHBI BOMPOCHI MO TeMaM MpeAbIayIluX JjJabopaTopHbiX pabort. Pesynbrar
3ammThl oreHnBaercs mo mkaie 0 — 100 6ammos (ESTC).

JIns HOArOTOBKM MPOTPaMM CTYJIEHTaM PEKOMEHIYETCS YCTAaHOBUTh HA CBOUX
KOMITBIOTEpAX TOCIEAHIOI BEPCHUI0 CHUCTEMBbl pa3paboTku mnporpamm Blue] wu
COOTBETCTBYIOIIIYI0 BEpPCHIO KOMIUIEKTa paspaborunka Java Development Kit
(http://www.bluej.org).

BelinosiHUB HeclIokHYI0 HAacTpoiiky Bluel, MmoxxHO BpIOpaTh Hanbosee yaoOHbIN
it Bac si3p1k nHTEpeEiica.

Pekomenayercss nMeTh CbeMHBI HocUTenb HH(popMmammu (QIdII-TUCK), Ha
KOTOpPOM OyAYyT XpaHUThCA MPOEKTHl JTAOOPATOPHBIX PabOT U COOTBETCTBYIOIIHE
OTYETHI.



2. JABOPATOPHAA PABOTA Ne 1. PASPABOTKA ITIOJAKJIACCOB
HEPEOHPEJAEJIEHUE METOOB B IIOAKJTACCAX.
VCIOJIb30BAHUE BUBJIUOTEYHOI'O UHTEP®ENCA
COMPARABLE

2.1. Hean padoThI

[lenpto maHHOW palOTHI SBISETCS O3HAKOMIICHME C pealu3alueld NpHHIMIA
HaclIeJJOBaHMs B Java, MOJIy4eHHEe HABBIKOB B MPOCKTUPOBAHUH KJIACCOB-IIA0JIOHOB,
NO3BOJISIIOLUX OCYIIECTBIISITH CPABHEHUE COOTBETCTBYIOIIUX OOBEKTOB Ha PABEHCTBO
U 00JIbIlIe/MEHBIIIE/PABHO.

2.2. llocTanoBKa 3a1a4u

2.2.1. Tlpoektl: Pa3pabGoTtaTh B COOTBETCTBHM C BapHaHTOM 3aJaHUs KJacc
(Knaccl), mosBomsitomuii co3aaBaTh OOBEKTHI, KOTOPHIE MOXKHO CpaBHHBATh Ha
paBeHCTBO (ucmoyib30BaTh Tepeornpeaenenue MetofoB equals(), hashCode() wu
toString() cymepxiacca Object) u Ha Oosnbie/MeHbIe/paBHO. Pa3pabotarh Kiacc
(KnacclDemo), n1eMOHCTpHUPYIOLIMH CpaBHEHUE W YIOPSIOYMBAHUE (COPTUPOBKY)
00bekTOB Ki1acca Knaccl.

2.2.2. Ilpoexkt 2: Pazpaborats noaknacc Knacc2 knacca Kinaccl, no3Bosstoniuii
co3gaBaTh OOBEKTHI, KOTOPHIE MOXHO CpaBHHMBATh Ha PABEHCTBO (MCIIOJIL30BaTh
nepeonpeaenenre metoaoB equals(), hashCode() u toString() cynepkiacca Knaccl) u
Ha Oonblie/Menblue/paBHo. Pazpaborars knace (Knacc2Demo), AeMOHCTpUPYIOIIHA
CpaBHEHHUE U yHopsaouMBaHHe (COPTUPOBKY) 00bekTOB Kilacca Kiacc2.
[IpoeMoHCTpUpPOBATh TAK)KE€ BO3MOKHOCTH oOparieHus: K oobekTam kiacca Kmacc2
C TIOMOIIBIO CCHUIOYHOM nepeMenHol cynepkiacca (Kmaccl).

2.2.2. Tlpoekt 3: CxonupoBath npoekT [IpoekT2 u BkiItounTh B Kiaccel Knaccl
u Kiacc2 Oubmmoreunsiii wuHTepdeiic  Comparable. PazpaGorats  Kkitacc
(ComparableDemo), aeMOHCTPUPYIOIINI HCTHOJIb30BaHUEC HHTEPDEHCHON CCBLIKH
TUTsl YHU(DUKAIUW ACUCTBUN TPU COPTHPOBKE JIFOOBIX OOBEKTOB (B TAHHOM ClIydae
00bexToB Ki1accoB Knaccl u Kiacc2), Bkntouaromux unrepdeiic Comparable.

2.3. BHeayauTopHasi HOAr0TOBKA

Jlist mOArOTOBKM K JIaOOpaTopHOWM paboTe cieayeT H3y4uTh  KpaTKHe
TEOPETUYECKHUE CBEACHUS, MPUBEIACHHBIE B IMyHKTE 2.4 METOIMYECKUX YKa3aHUMU.
Pexomenyercs takxe o3HakoMuThes ¢ [1] (c.189-218, 410).



2.4. KpaTkue TeopeTu4yecKkue CBeleHUs

2.4.1. IlpuHuun HACJIeIOBAHUA U €ro peaju3auus B Java

IIpuHIMN HAC/IEeI0OBAHMS:
1) co3maeTrcsi pOAMTENBCKUM KJlacCc, KOTOPBIM OMpeAessieT CBOMCTBA, OOIIME IS
HECKOJIBKUX MOJKJIACCOB;
2) Ha 0a3e pOJIUTEIHCKOrO Kjacca CO3JaeTCsi HECKOJIbKO OoJjiee crienuduueckux
MOJIKJIACCOB (JOYEPHUX KIJIACCOB), KaXKIbli M3 KOTOPBIX HACJIEAyeT BCE CBOMCTBA
POIUTENHCKOIO Ki1acca U J0OABIIIET K HUM XapaKTEepHBIE JIJIsl HEro CBOMCTBA.
Ponurensckuii Knacc Ha3bIBaeTCsl CYNEPKIACCOM, JOUEPHUN — IOAKIACCOM.
[IpeuMyI1ecTBO HAcIEAOBaHHUs: MOYXHO MCHOJIb30BaTh I'OTOBbIA, Kau€CTBEHHO
pa3paboOTaHHBIA KOJ, CO3/laBasi HAa €ro OCHOBE JIOYEPHHE KIIACcChl (I0OaBIIsIs
cnenupuIecKre CBOMCTBA M METOIBI) [ 1, 2].
Urto0Or! yHacienoBaTh Kinacc B oT kinacca A Hy’>KHO BKJIIOYUTH B 3aroJIOBOK Kjacca B
npenioxenue extends A:
class B extends A {...} /kunacc B pacwupsem xnacc A

O6mias ¢popma onpeIe/IeHUs IOIKIacca:
class subclass-name extends superclass-name {
//mero knacca

Ecnu BBl co3maere kimacc ¢ Hyns (mpeasiokeHue extends B 3arojioBke Kiacca
OTCYTCTBYET), TO TAKOM Kjacc OyJIeT SABIAThCA HacJeIHUKOM Kiiacca Object.

JocTyn K 4ieHaM cynepkJjacca

[Tonkmacc mMeeT JoCTyn KO BceM public-uieHaM cBoero cyrepkiacca.
XOTs MOJAKIIACC BKIFOUAET BCE DJIEMEHTHI (YJIEHBI) CBOETO CYIEpKIIAcca, OH HE MOXKET
oOpamiarbCsi K TeM JIEMEHTaM CyTMepKiacca, KOTOphle ObLITN OOBSIBICHBI Kak private.
Ecnu B koze ecth moio6HOE oOpalieHrne, BOSHUKHET OIMOKA KOMITHIISIUH.
JleiicTByeT oOIiee MpaBWIIO: 4JEH Kiacca, KOTOPbIA ObUT OOBSABIEH Kak private
JIOCTYTIEH TOJIKO YJIE€HaM 3TOT0 KJiacca.
UtoOBl cienaTh WICH Kjacca JAOCTYIMHBIM TOJBKO €r0 MPSIMBIM TIOTOMKaM, HYXKHO
00BSBUTH €T0 co crienudukaTopoM gocrymna protected.

Ponb cynmepkitacca He 03HA4YaeT, YTO ITOT KJIACC HE MOXKET MCIOJIb30BaThCS CaM
no cebe, T.e. Ha Oa3e cynepkiacca, Kak U Ha 0a3e MOJKIacca, MOXKHO CO3/aBaTh
OOBEKTHI.

[Toaknacc ogHOrO Kilacca MOMKET OBITh CYIEPKIAcCOM JIIs JIPYroro kiacca (TakKum
00pa3oM CTPOSTCS UepapXUH KJIACCOB).

MoXHO ompenensaTh TOJBKO OIWH CyNepKIacc g Jo0oro moakiacca. Java, B
orsmune ot C++ He MoaJIepKUBACT MHOKECTBEHHOTO HACJICIOBaHUS (HACIICIOBAHMS
MHOECTBA CYIEPKIACCOB OJTHUM ITOJIKIACCOM).

OrcyTcTBHE JIAaHHOW BO3MOXKHOCTH KOMIICHCHUPYETCS TEM, 4YTO KJIAcC MOXKET
BKJIFOYATh HECKOJILKO HHTEP(EHCOB.



Kiacc He MOXKeT OBITh CYTIEpPKIAcCOM ISl CaMOTo CeOsl.

CchbutouHass TEepeMEeHHasi CyIepKiacca MOMKET CChIIaThCSl Ha OOBEKT MOJKIIacca
(;moboro Kimacca, TPOM3BOJHOTO OT JAaHHOTO cymnepkiacca). Ilpm stom Oyxer
BO3MOXKHO OOpaleHHEe TOJBKO K TEM 4YacTsIM OOBEKTa, KOTOpBIC OIPEIACICHBI
CYIIEPKJIacCcoM.

CcputouHoit mepemeHHoi kiacca Object MOXKHO Ha3Ha4yaTh CCHUIKY Ha OOBEKT
moboro kmacca, T.K. Object — cymepkiacc mjisi BCEX KJIACCOB (CTOMT B BEPIIMHE
UEPAPXUU KIJIACCOB).

[Tonkmacc MOXKET OOpPaTUTHCS K CBOEMY CYNEPKIIACCY C MOMOIIBIO KIIFOYEBOIO CIOBa
super.
Hcnosib30BaHue KJIY€EBOr0 CJI0BAa super
1) BbI30B KOHCTPYKTOpa CyIepKiacca;
2) Pemienne mnpoOiaeMbl COKpBITHS TOJIeH Cymepkiacca MOJsIMU TOJKJIacca ¢
COBIAJAAIONIMMHU UMeHaMU (TI0JI00HO KCIoNb30BaHuIo this 1715 moxoxkeil menu).

BEI30B KOHCTPYKTOpA cynepkiaacca
N3 KOHCTpyKTOpa MOJKJIacca MOXHO BBI3BIBATh KOHCTPYKTOP CyMepKiIacca s
WHULMAIA3AIAH TT0JIeH, OIIPEICIICHHBIX B CyIIepKIIacce.
[Ipenmymecrna:
1) xKox KOHCTPYKTOpa CymnepKiacca He IyOnupyeTcss B KOHCTPYKTOPE IMOIKIIACCa;
2) MOXHO WUCHOJIB30BaTh JUISI CO3JAHUS TOJKIACCOB CYIEPKIACC, KOTOPBIN
XpPaHUT CBOM KOMITOHEHTBHI JAHHBIX KakK private (COXpaHseT MOAPOOHOCTH
CBOCH peanu3anuu s ceOS B TIOJHOM COOTBETCTBHU C IIPHHIIUIIOM
WHKATICYJISIUN).

[Togknacc  MOXeT BbI3BaTh  METOA-KOHCTPYKTOpP, OINPEICICHHBIA  €ro
CyNepKJIacCoOM IIPH MOMOIIH CIIEAYIONIeH o01ieit popMbl orepaTopa super:

super (parameter-list);

riae  parameter-list — cmMcok mapamMeTpoB  (OmpeensieT  mapameTphl,
HE0OXO0IMMbIE KOHCTPYKTOPY CyIepKiacca.

Takolt omepaTop AOMKEH BBIMOIHATHCS MEPBBIM B KOHCTPYKTOpPE MOJKIAcCa
(11 MTHUIMATM3AIIAN TIOJICH, OTPeIeTICHHBIX B CyTepKIacce) . 3aTeM JODKHBI OBITh
WHUIAATTU3UPOBAHBI TIOJIsS, OTIPEJICIICHHBIC B TTOIKIACCE.

Cynepkiacc MOXET WMMETh HECKOJIbKO KOHCTPYKTOPOB, OTIUYAIOIINXCS
Ha0OpoOM mapamMeTpoB (BCIOMHUM MEPErpy3Ky METoJI0B B Java). Metoa super Oyaer
BBI3BIBATH TOT KOHCTPYKTOp CYIIEpKIacca, KOTOPBIM MOAXOAUT IO Habopy
napaMeTpoB.

OauH U3 BO3MOXKHBIX KOHCTPYKTOPOB — KOHCTPYKTOp, CO3JAIOUIUN KOIHUIO
(k710H) 00BEKTa-MapamMeTpa, HalpuUMep:

//llocmpoumsy knon ob6vekma ob (Box — cynepknacc, BoxWeight —
nooknacc)
BoxWeight (BoxWeight ob) {
super(ob);



weight = ob.weight;
}

MoxxHo miepenatb B KOHCTPYKTOP cCymnepkiacca OOBEKT MoJKIacca, HO
CyMepKJIacc pacro3HAET B ATOM OT/EJIe TOJIbKO CBOM COOCTBEHHBIE UJICHHBI.

Ecnmu crmoBo super B Hawane KOHCTPYKTOpa MOJKIAcca HE yKa3aHO, TO IS
WHUIMATN3AlUN TI0JIeH, ONPEIETIEHHBIX B CYNEPKIIACCEe MCIONIB3YEeTCs] KOHCTPYKTOP
cymepkiiacca, 3aJaHHBI 10 yMOJYaHWIO (UM SIBISETCS KOHCTPYKTOp 0e3
napaMeTpoB).

Korna noaknacc BbI3bIBaeT super() , OH oOpaiiaercsi K KOHCTPYKTOPY CBOETO
HETMIOCPEJICTBEHHOTO ~ CyIepkiacca. B  MHOrOypoBHEBOW HepapXWu KJIacCOB
POJUTEITHLCKIE KOHCTPYKTOPHI BBI3BIBAIOTCS MOCIICIOBATEIHFHO OT HU3IIETO YPOBHS K
BEICIIEMY (OT TMOAKJIAacca K CYMEpKIaccy), a BBIMOJHSIIOTCSA, COOTBETCTBEHHO, B
oOpaTHOM mopsiake (T.€. B MOPAJIKE MOJYMHEHHOCTH KJIACCOB — OT CyIepKiacca K
MOJIKJIACCY ).

Ecnu koHCTpykTOp cymnepkiacca TpeOyeT Haluuus I[apaMeTpoB, TO BCe
MOJIKJIACCHI JIOJKHBI MepeAaTh ITH MapaMeTpbl «BBEPX MO JIMHUWY», U 3TO HE 3aBUCHUT
OT TOTO, HY>KJJA€TCS JIM TMOJKIACC B CBOMX COOCTBEHHBIX IMapaMeTpax.

Pemennie mpo0GsieMbl COKPBITUSL TOJEH cynepkiacca MOJSIMU TOJKJIacca ¢
COBIAJIAOIIMMHU UMEeHaMU (1T0J00HO MCITOIb30BaHUIO this 11 oX0XKel 1ein).

B xnacce (Hampumep, B OuOiamoreyHoMm kiacce Frame — OKHO) MOKET OBbITh
CKPBITO MHOKECTBO IOJIEH, KaXKJ0€ U3 KOTOpPBhIX MMeeT uMsa. Ham He HyX HO 3HaTh
BCE 3TH MMEHA, YTOOBI HE MOBTOPUTH UX VISl MOJIEH CO3/1aBa€MOro HaMHM IMoJKIacca.
CoBrnajieHre UMEH MOoJIeH MOAKIIacca U ero Cyrnepkiacca J0MyCKaeTcs.

UtoO0BI NoJIe moAKIacca He 3aKphIBAJIO IOCTYM K MOJIIO CYyHepKIacca C TAKUM Ke
UMEHEM, JUIsl 0OpallleHMs] K MO0 CYNEpKIacca UCIIOIb3YETCsI SUper.

OO1uit popmaT TaKOro UCIIOJIb30BAHUS SUPET:

super.member ,
rie member — 4ieH cymnepkiacca (IoJie Wik METO.).

IlepeonpenejieHre MeTO0B POAUTENbCKUX KJIACCOB B KJIACCAX-MOTOMKAX

B wuepapxum KiaccoB, ecid METOI B MOAKIACCE HMMEET TaKoe e UM U
CUTHAaTypy THUIIOB, KaKk METOJ B €ro Cymepkiacce, TO TOBOPAT, UYTO METOJ B
nojakinacce  nepeonpenenser  (override) wmeron B cymepkiacce.  Korna
Hepeorpe/ielIeHHbId METOJ BBI3bIBAa€TCS B MOJKJIacce, OH Oyaer oOpamarbes K
BEpPCUU METOAA, ONpeAETeHHON moiKiIaccoM. Bepcus merona, oOIpelneneHHOro
CYIIEpKJIacCOM Oy/IeT CKpBITA.
Ecnu Hy»HO 00paTUTBCS U3 MOAKIIACCA, IEPEONPEACTUBIIECIO METO, K BEPCUH 3TOTO
METOJ1a, ONPEJEICHHON B CyIEepKiacce, TO HYKHO HCIIOJIb30BaTh KIIFOUEBOE CIIOBO
super nepej; UMEHEM METO/1a.
[lepeonpenenenre METONOB MPOUCXOAMUT TOJBKO TOI/A, KOIJA CUTHATYpbl 3THX
METOJOB HACHTWYHBL. Ecin y MeTomoB moakiacca M Cymepkiacca HMEHa
OJIMHAKOBbIE, a HaOOphl MMapaMeTpOB W/WIAM THUIIBI MApPaMEeTPOB pasHbIe, TO
HIPOUCXOIUT MPOCTas Meperpy3Ka MeTo0B. JTO 3HAUUT, YTO METO]| CylepKiacca He
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OyZeT CKpPBIT B TIOJKIIACCE METOZOM C TEM K€ MMEHEM, U U3 MOJIKJIacca MOKHO OyaeT
oOpamaTthCcsi ¥ K METOJy IMOJKIJIAcca M K METOAy cymepkiacca. Kakoil u3 Hux Oyjaer
BBI3BaH, 3aBUCUT OT HabOpa mapamMeTpoB BHI30BA.

Meroasl hashCode() u equals() omnpenenensr B kiacce Object, KoTOpbIit
SBJISIETCSI POAMTEIILCKUM KJIacCcoM it 00bekToB java. [loaToMy Bce java-oOBEKTHI
HACJIEAYIOT OT 3TUX METOJIOB PEANHM3AIUIO 110 YMOTYAHHIO.

Hcnoan3oBanue Mmeto10B hashCode() n equals()

Mertona hashCode() ncronb3yercst 1yist TOTyYeHHS] YHUKAITBLHOTO IIEJI0OTO HOMEpa
uist gaHHoro ooObekTta. Korga HeoOXOAMMO COXpaHUTh OOBEKT KakK CTPYKTYpY
JAHHBIX B HEKOW X31I-Tabnuie (Takoil OOBEKT TaKkKe Ha3bIBAIOT KOP3UHOM —
bucket), 5TOT HOMEp UCTIONB3YETCS AJISI ONPECICHUsI €r0 MECTOHAXO0XKCHUS B dTOU
TalJIuIIE.

Ecnu ¢ Java Bul ucnonvzyeme 00vekm codcmeenno2o Kuacca 6 Kauecmee
Hanoanumensa ona koanexyun HashSet, HashMap, HashTable unu nioovix opyzux
KoJl1eKyuil, Komopwle Xpanam o00vekmovl 6 cpynnax, mo Bam neob6xooumo
nepeonpedenumsv memoo hashCode(). Imo neooxooumo 0aa npasunvnoil u do1ee
Ippexmuenon  pabomer ¢ Konnekuyuamu. Takxnce ecezoa HeoOX00UMO
nepeonpeodenamv memoo hashCode() eciu Bot nepeonpedenunu memoo equals().

[To ymomuanuto, meton hashCode() mnst oObexTa BO3BpamiaeT HOMEp SUCHKHU
MaMATH, TJI€ 00OBEKT CoxpaHseTcs (aapec 00beKTa).

Meron hashCode() Bo3Bpamaer 3Hauenwe int (4 0aiita), KOTOpOE SIBISICTCS
YUCJIOBBIM TMPEJCTABICHUEM OO0BEKTa. DTOT XdII-KOJ HCIHOJIB3YETCs, Hampumep,
KOJUTeKUMsIMU Juisi O6osee 3G (PEKTUBHOTO XpaHEHUs JAHHBIX M, COOTBETCTBEHHO,
0oJee OBICTPOro TOCTYTA K HUM.

Jlnst ogHOTO M TOTO K€ 00BekTa MeTo 1 hashCode() nomkeH BO3BpaiiaTh OJHO U
TO K€ 3HaUYCHUE B TCUCHUH BCEH "KHU3HU" 00BEKTa.

Taxoke npu nepeonpeneneHuu Metoja equals() HeoOX0IUMO TOMHHTb, YTO JUIS
OJIMHAKOBBIX 00BEKTOB CIEYIOIIEE YCIOBUE TOKHO OBITh HUCTUHHO:

objectl.hashCode() == object2.hashCode()

Ecnu y pa3HbIXx 00BEKTOB OJMHAKOBBIHN X311, TO 3TO MOKET TOBOPUTH O TOM, UTO
BBIYMCIICHUE XOII-KoAa He sBisercs d¢ddextuBHpiM. Ho 3TO He Bcerma MCTUHHOE
yTBepxkaeHue. Hampumep, eciu y Bac HECKOJbKO MWIJIMOHOB WJIM MHILIAAPIOB
pPa3HBIX SK3EMIUISIPOB OJJHOTO M TOrO K€ Kjacca, TO BEPOSITHOCTh TOTO, YTO
BCTPETATCS ABA OOBEKTA C OJTMHAKOBBIM XJIII-KOJIOM OYEHb BBICOKA.

B oOmem ciyyae, pa3Hbli XdII [JIsi pa3HbIX OOBEKTOB HE SIBISETCS
00s13aTeNIbHBIM TpeOOBaHUEM. Y OJMHAKOBBIX XK€ OOBEKTOB XAII-KOJbI JOJIKHBI
COBIAIaTh 0013aTEIILHO!

Caenyire ciaeAyOIIMM OOLIENPUHATHIM MPaBUWJIaM IPH NepeonpeaeieHun
metoaa hashCode():

1. IlpucBoiiTe pe3yiabTUPYIOLIEH MepeMeHHON (result) HEKOTOpoe HEHyJeBOe
pocToe yucio (Hanpumep, 17).

2. Ecnu mose value mmeer tum boolean, Berauciure (value ? 0 : 1).

3. Ecnu mone value umeet Tun byte, char, short wim int, Beramciure (int)value.
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4. Eciiu monie value umeet tum long, Beranciure (int)(value - (value >>> 32))

5. Ecnu mone value umeet tun float, Berauciute Float.floatTolntBits(value)

6. Ecnu T0JIE value IMEET THII double, BBIYMCIIUTE
Double.doubleToLongBits(value), a 3arem npeobpasyiite nmoxydyeHHOE 3HAYCHUE, KaK
yKa3aHo B 1.4

7. Ecnu moime value sBisieTcs CCBUIKOM Ha OOBEKT, BBI3BIBAWTE METOJ
hashCode() aToro oobekra.

8. Ecnu mone value siBnsieTcst cchUIKOM Ha 00BEKT M paBHO null, ucnoms3yiite
guciio O 71 IpeICTaBIEHUS €ro XAII-KOo/Ia

9. O0beauHUTE MOJTYYEHHbIE B I. 2 - M. 8 3HAYEHHs CIEAYIOIHUM 00pazoM:
37*result + value

10. Eciu mone sBISICTCS MacCHUBOM, TNPHUMEHHTE MPABWIO 9 ISl Ka)aoro
aJIeMEeHTa MaccuBa

11. IIpoBeprTe, 4TO paBHBIC OOBEKTHI BO3BpaIatoT oauHakoBbii hashCode.

Merton equals(), kak ¥ ClIieyeT U3 €ro Ha3BaHMS, UCITOJIB3YCTCS JJIs IPOBEPKH
PaBEHCTBA JIByX OOBEKTOB.
B xnacce Object meTon equals onpeneneH Tak:

public boolean equals(Object obj) {
return (this == obj);
}

T.e. mpocTo cpaBHUBAIOTCS ABE CChUIKM . Kak mpaBuio, 3To HE TO, YTO HY¥KHO.

OOBIYHO B2 00BEKTA CUNTAIOTCS PAaBHBIMH, €CITH OCHOBHBIE UX JIaHHBIC PABHBI.
YroObl 3TO TMOHMMANU HE TOJIBKO MBI, HO W KOMIIWISATOP, HaM U HYKHO
nepeonpeesiaTh MeTO 1 equals B CBOMX Kilaccax.

CymecTByeT HeCKOJbKO CBOMCTB, KOTOPHIM [0JI’K€H Y/IOBJIETBOPSATH
nepeonpenegeHHblii MeTo equals, a UMeHHO:

1) CpaBHUBATHCS TOJDKHBI OOBEKTHI OJTHOTO KiIacca.

2) dns moboro He null o6bexTa x  x.equals(null) momken Bo3Bpamats false.

st HE null-o6beKTOB METO/T JOJKEH obecrieunBaTh:

3) PednexcuBnocts. st mrob6oro oObekra x  X.equals(X) TOJDKEeH BO3BpaIiaTh
true.

4)CummetpudHocTh. Ecam mims kakux-mmO0 OOBEKTOB X U ) x.equals(y)
BO3Bpallaer true, To u y.equals(x) Toxke JOKEeH BO3Bpalath true.

S)HocTostHcTBO. [ M00bIX 00BEKTOB X 1y X.equals(y) Bo3BpamiaeT oJHO U
TO K€ 3HAYCHHE, €ClIi HHPOPMAITUs, HCTIONb3yeMast B CPaBHEHUSX, HE MEHSICTCAL.

6)Tpan3utuBHOCTH. J1Jist TIOOBIX OOBEKTOB X, ¥ U z, ecliu X.equals(y) BepHeT true
u y.equals(z) BepHerT true, To u X.equals(z) 1omKkeH BepHYTh true.

Kak ObUIo cka3aHo BbIIe, B OOIIEM CiIy4ae HEOOXOIMMO TIepeOTpeeiiuTh
meton hashCode Bcsakuit pas3, korma mnepeompenenseTcs Meron equals, Takum
o0Opa3om, 94T0OBI MOIIePKUBAThH 00IIee cornamenne o Mmetosie hashCode, B koTopom
TOBOPHTCS, YTO PaBHBIC OOBEKTHI JOKHBI HIMETh PaBHBIC X3II-KOJIBI.




12

AuHaMudeckas q1ucneT4epu3ainus MeTo/10B

Meroauka mnepeomnpeneneHus MeEToA0B (OPMHUPYET OCHOBY IJisi OJHOM H3
HamOoJiee MOIIHBIX KOHIENIUH Java — IMHAaMHYECKOW TUCTIETYEpU3alMU METOJ/IOB
(AIM).

JJIM — wmexaHu3M, C TOMOIIBD KOTOPOTO PEUICHWE Ha  BBI3OB
NepeorpeeICHHON (PYHKIIMU MPUHUMAETCS BO BPEMs BBIMOJHEHUS, a HE BO BpeMs
koMmmwisiiuu. Takum oOpazom Java peanuzyeT noauMopPu3M BpEMEHHU BBINOJHEHHUS.

CcbliI0YHAsI TepeMeHHAasl CyNepKJIacca MOXKeT YKa3blBaTb Ha O00bEKT
nojkJjaacca. Y 0JHOr0O CynepKiacca MOXKET ObITh HECKOJIBKO MOJKIACCOB, B KOTOPHIX
NepeonpeieNiIloTca MeToAbl  cynepkiacca. Korma mnepeornpeneneHHbIl  METOJ
BBI3bIBAETCSl YEpE3 CCBhUIKY CyINepkiacca, Java ompenensier, Kakyl0 BEpPCHIO 3TOro
METO/Ia CIEYET BBIMOIHATh, OCHOBBIBAsICh HA TUIIE OOBEKTA, HA KOTOPHIA YKa3bIBACT
CChUIKA B MOMEHT BbI30Ba. DTO OINPEIEICHUE ETAETCA BO BPEMS BBIIIOITHEHNUS.

KoMOuHnupyst HaciieoBaHue ¢ nepeonpeieIeHIEM METO/I0B, CYIIEPKIACC MOXKET
onpenensaTh o001y (GopMy METOIOB, KOTOpas OyJIEeT HCIOIb30BAaThCS BCEMH €0
nojakinaccamu. CrocoOHOCTh CYIIECTBYIOIIMX KOJIOBBIX OHMOJIMOTEK BBI3BIBATH
METOJIbI Ha JK3EMIUISIpaX HOBBIX KJIACCOB 0€3 MEPEKOMMIISAINN U TP TOICPIKKE
SCHOTO a0CTpakTHOTO uHTepdeica - MOIIHBIA WHCTPYMEHT S3bIKa Java
(obGecnieurBaeT BO3MOXKHOCTh MHOTOKPATHOTO MCTIOJIB30BAHMS KOJIa M YCTOMYHUBOCTD
K OIIHOKaM).

Junamudeckuii (BO BpeMsl BBIMOJHEHUS) BEIOOP METOAOB MPOU3BOIUTCS TAKXKE
Opy  WCHOJB30BaHWUM HWHTEpPEHCOB: Korga MBI oOpamaemMcss K  METO.Y,
Ompe/ieICHHOMY B wuHTepdeiice, 4Yepe3 CChUIOUHYIO TEepeMEHHYI uHTepdeiica
BBI3BIBACTCSI METO/] TOTO PEATM3YIOINIETO Kjlacca, HA OCHOBE KOTOPOTO CO37aH OOBEKT,
Ha KOTOPBIN YKa3bIBa€T CChUIOYHAsS NTepeMeHHast nuTepdeiica (paccMOTpUM MO3XKeE).

2.4.2. bubauoreunniii naTepdeiic Comparable

WNurepdeiicel ucnonbpdytoress s yHUPUKauMd paboThl ¢ MOJIUMOPPHBIMU
00BEKTaMM, UMEIOIINMH Pa3HYI0 BHYTPEHHIOIO MTPUPOTY.

Paznuyaror knacc-uaTepdeic B Kiacc, pealin3yomuil nHTepderc.

B xmacce-unrepderice ompenenstorcs TOJBKO 3arojoBkd MeTonoB. Kiacc,
BKJIIOYAIOIINKM  (peanu3yromuii) UHTepdeic JODKEH COoJlepkKaTh KOHKPETHYIO
pealn3ainio BceX METOI0B, ONPEIEICHHbBIX B MHTEp(deiice.

VY opnoro knacca-unTepderica MOKeT ObITh HECKOJIBKO PeaTM3YIONINX KIacCOB.
Yuudukanus (eaqunoodpasue) paboTbl ¢ 00bEKTaMU, MPUHAIICKAITUMUA K Pa3HBIM
peanu3yroumMM KiaccaM JOCTHraercs 3a CYeT MWCIOJIb30BaHUS HHTEp(ECHBIX
CCBUIOK Ha 00BEKTHI (OyJeT MOKa3aHo B MIPOEKTE 3).

Hns  ynuduxaumm paboTel ¢ OOBbEKTaMHM, TMPU CPaBHEHUU UX Ha
MEHBIIIE/00JbIIE/PAaBHO  MOXXHO  HCIIOJb30BaTh  OWOIMOTEUHBIM  HHTEpEcC
Comparable <Type> (mapamerp Type — kigacc 00BEKTOB, KOTOpbIE HYKHO
CPABHUTH).

B sTom unTepdeiice onpezaeneH oauH METO:

int compareTo(Type ob);
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Meton BO3BpalllaeT LIEJOYMCICHHOE 3HAY€HHE — Pe3yJIbTaT CpaBHEHU,
KOTOPBIA UHTEPIIPETUPYETCSA TaK:

MEHBIIIE HYJIS — BBI3bIBAIOLIUI OOBEKT MEHbILIE O0BEKTA-IIAPAMETPA;

00JIbIIIE HYJIST — BBI3BIBAIOIINI O0BEKT OOJIbIIIE O0BEKTA-TTApaMETPa;

PaBEH HYJIIO — BBI3BIBAIOIINI OOBEKT paBEH 0OBEKTY-IIapaMeTpy.

Meton cpaBHUBaeT JBa O00BEKTa OJHOTO Kiacca Type, pealn3yrolero
unteppeiic Comparable<Type>  (BbI3bIBaloluii OOBEKT U OOBEKT-TIApAMETP
JOJDKHBI TIPUHAJIEKATh OAHOMY Kiaccy Type).

OOBEKThl, CO3JaHHbIE HAa OCHOBE pa3inuuHbIX KkiaccoB Typel u Type2,
peanusyronux unHtepdeiic Comparable (coorBercTBeHHO, Comparable<Typel> u
Comparable<Type2> ), sABIAIOTCS NOJUMOPPHBIMU NPEICTABUTENIAMH CYLUIHOCTH
«O0BEKT, HMMEIOIIMI BO3MOXHOCTb CPABHEHHUSI HAa MEHbLIE/O0JbIIe/paBHO». ITO
3HAYUT, 4YTO I HMX O0OpabOTKM, CBSI3aHHOM CO CpPaBHEHUEM, MOXET OBITh
UCIOJIb30BaH OJMH U TOT K€ METOJ, B KOTOPBIM yKa3aHHble OOBEKTBI MEPENat0TCA
yepe3 NHTEP(PENCHYIO CChIIKY, HallpUMeEp,

public static void sort (Comparable [ ] A){...} (mpoekr 3).

2.4.3. CMel1aHHOE HACJE0OBAHHE

SA3bIk Java HEMOCPEICTBEHHO MOJJICPKUBACT TOJIBKO €IMHUYHOE HACJIEIOBaHUE
(y moakiacca MOXeT OBbITh TOJIBKO OJIMH cynepkiacc). st MoJenupoBaHUs
MHO»XECTBEHHOTO HACJIeJIOBaHUsI MOXHO HCIOJb30BaTh uHTepdeichl. I[lomkmacc
MOXKET OBITb HACIEAHUKOM OJIHOTO CYINEpKJiacca W PEaM30BbIBATH HECKOJIbKO
poauTensCckux uHTepdeiicoB. MHOrma 3To Ha3bIBAIOT CMEIIAHHBIM HACIIEOBAaHUEM,
MIOCKOJIBKY METOJIbl MHTep(dEencoB, KOTOpbIe pealu3yeT pPOAUTENbCKUNA KJiacc,
nepeornpenenstorcs (1o 3aKoHaM HaclieoBaHus) B moakiaccax. B Ilpoekre3
(Lab_1 3 sem?2), ommucanHoM B pazzene 2.8.3, mpuUBEIACH NPHUMEP CMEIIaHHOTO
HACJIEJOBAHUSI.

2.5. llopsinok BbINOJHEHHS PadOThI

2.5.1. BaumarensHO U3y4uTe CTPYKTYpY 51 KOJ [IpOEKTa
[Ipoextl(Lab 1 1 sem?2), npuBenennoro B pasaene 2.8.1.
Coznaiite cOOCTBEHHBIN (noguwuit!) MPOEKT C MMEHEM

Lab 1 1 ®amunus ['pynna. Ilo aHanoruu ¢ npuMepoM CO3/aiiTe B 3TOM IPOEKTE B
COOTBETCTBUM C BapuaHTtoM 3ananus kiacc (Kimaccl), mosBomsitomuii co3aaBath
OOBEKTHI, KOTOpPbIE MOXXHO CpaBHMBaTh Ha  PaBEHCTBO  (MCIOJIb30BAThH
nepeonpeaenenre Meto10B equals(), hashCode() u toString() cynepkiacca Object) u
Ha OOJIbIIIe/MEHBIIIE/PaBHO.

OOpatute BHHUMaHHE Ha TO, YTO peanu3anus Meroaa toString() B mpumepe He
UCIIOJIb3YET OIEepaIiio KOHKAaTeHAIIMN CUMBOJIBHBIX CTPOK (9TO MO3BOJSET U30€KaTh
«3aMyCOPHUBAHMS MTAMSTH HEUCTIOIb3YEMBIMU OOBEKTAMH).

Moorcno cxonuposamv Knaccl uz npedvioyweti 1abopamopHot pabomvl u
BHUMAMENbHO OMPeOaKmuposams €20 no AHAL0SUU C NPUMEPOM.
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PazpabGoraiite kmacc (KmacclDemo), paemMoHCTpupyronuid CcpaBHEHHE U
yrnopsiiounBaHue (COpTUpoBKy) 00bekToB kinacca Kiaccl. [elicTByiiTe nmo aHaioruu
C IPUMEPOM.

2.5.2. BHUMaTenbHO HW3YYUTE€ CTPYKTYpy U Kox nmpoekra IIpoekt2
(Lab_1 2 sem2), nmpuBeneHHoOro B pazaene 2.8.2.

Coznaiite COOCTBEHHBIN (nogwuit!) IIPOEKT C UMEHEM
Lab 1 2 ®amunus I'pynma. CkonupyidTe B JaHHBIM MPOEKT W3 MPEIbIIYILIErO
npoekra Knaccl.

[lo ananorum c mpumepom paszpabotaiite noxakiacc Kmacc2 kiacca Kimaccel,
NO3BOJISIIOLIMN CO37aBaTh OOBEKTHI, KOTOPbIE MOXHO CpaBHHMBATh Ha PABEHCTBO
(nepeonpenenute meroasl equals(), hashCode() u toString() cynepkiacca Knaccl) u
Ha Ooubllie/MeHbIe/paBHO (TIepeonpenenure metoa compareTo() cymepkiacca
Kiaccl).

Pazpaboraiite kmacc (Kmacc2Demo), paeMoOHCTpupyronuid CcpaBHEHHE U
ynopsiiounBaHue (COpTUPOBKY) 00bekToB Kinacca Knacc2.

[IpomeMoHCTpHUpYHTE Takke BO3MOXXHOCTh OOpaimieHuss K OOBeKTaM Kiacca
Knacc2 ¢ nomoipto ccpuiouHoi nepeMerHol cynepkiacca (Knaccl). delicTByiiTe mo
AHAJIOTUH C IPUMEPOM.

2.5.3. DBHuMarenbHO HW3y4yHTE€ CTPYKTYpy M Kox nmpoekra IIpoekr3
(Lab_1 3 sem2), mpuBeaeHHOTO B pazzaene 2.8.3.

CoOctBenHbIN (Hogblil!) TlpoekT3 coznmaiite cleayromuM o0pa3oM: clelanTe
konuio mpeabiaymero mnpoekta (Lab 1 2 ®amunus I'pynma) u  Ha3oBuTe ee
Lab 1 3 ®amunus_I'pynmna.

B coznannom mpoekrte BiirounTe B kiacc Kimaccl 6ubnumoreunsiit uHTepdeiic
Comparable (torma meton compareTo(), onpeaeneHusiii B kiacce Kmaccl, Oyner
CUMTAThCS pealiu3alyeit 3Toro uurepderica).

Meton compareTo(), nepeompenenennblii B mnoakinacce Kmacc2,  Oyaer
cuntarbcs peanuzanuen uHTepdeiica Comparable, HacimegyemMoro ot cymepkiacca
(mpuMep Tak Ha3bIBAEMOI'0 CMEMIAHHOTO HACIIEIOBAHMS).

Paspabotaiite kimacc (ComparableDemo), neMoHCTpupyOmMii UCIOIb30BaHUE
UHTep(ENCHON CChUIKM ISl YHU(UKAIUU JEHCTBUI MpPH COPTHUPOBKE JIHOOBIX
00BEKTOB (B IaHHOM ciy4yae 00bekToB kimaccoB Kmaccl u Kiacc2), peanusyrommx
untepderic Comparable. JlelicTByiiTe 110 aHATIOTUU C IPUMEPOM.

2.6. BapnaHTbl 3a1aHnil
Hannbie ans  paspabotku  kiaccoB  «Kimaccl» u  «Kimace2» (Ha3zBanue
peanu3yemMoil CyIIHOCTH U €€ CBOMCTBA) mpuBeneHbl B Tabmuue 2.1. IloBeaenue

CYH_IHOCTeﬁ XapaKTCPHU3YIOT CICAYIOIIUC MCTOIbI:

1) xoHCTpYKTOp O€3 MapaMeTpoB;



2)
3)

4)
S)
6)
7)

8)

9)
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KOHCTPYKTOp C TTapaMeTpaMu, 3a/Ial0IIUMH 3HAYCHHS BCEX MOJIEH;
KOHCTPYKTOp C TapameTpoM, CTPOSIIHUA KOMUI0 O0BEKTa TOTO ke Kiacca,
MEePETAHHOTO KaK MapameTp;

METO/IbI-T€TTEPHI;

METO/IbI-CETTEPHI;

MeTo toString(), BRIIAIOIINI CTPOKY OIMKMCAHUS 00BEKTA,

MeTton equals(), cpaBHUBAKOIIUH 00BEKT C IPYTHM OOBEKTOM TOTO e Kiacca
(mepemaHHBIM B METOJ KakK IapaMeTp) Ha paBEeHCTBO. Brumanue! B
npeodvioywell aabopamopuoti pabome 6 xiaacce Kuaccl ucnonvzosancs
memoo equals(), nepezpysicarowuti 0OHOUMEHHDBII MEMOO KIACCA-POOUMeis
Object (cuenamypvl memo0oe omauyanucsy). B oannoti pabome neobx00umo
UCNONL308aMb Nepeonpeoeienue memooa 8 nookiacce (chpopmynupyiime,
yem omauuaemca nepezpy3Ka Memooos om nepeonpeoesieHuss Memooos).
Meton hashCode() Bo3Bpamiaer 3HaueHue int (4 Oaiita), KOTOpOe SIBISETCS
YHCJIOBBIM TMpEJACTaBICHUEM O00beKkTa (paBHBIE OOBEKTHI JOJDKHBI WMETh
paBHbIE XAII-KOAbI);

Meton compareTo(), cpaBHUBaOmMl 00BEKT C IPYTUM OOBEKTOM TOTO K€
KJacca (mepelaHHbIM B METO/I KaK IapamMeTp) Ha MEHbIIe/00bIe/paBHo;

10) Tomeko pug  kimacca Kitaccl: MeTon, BBIUMCISIONIMN — 3HAYEHHE

HEKOTOpPOro Tpu3HaKa o0bekTa (B mpumepe — meroj area()). ComepskaHue
MeTOo/1a 3a/1aHo B Tabnuiie 2.1.

Ha3Banue monsi, koTopoe HYXHO a00aBuTh B mojkiacce Kmacc2 kmacca Kiaccl,

TaKXXe 3a1aHo B Tadsmme 2.1.

Homep BapuanTa 3aganus V HE0OXOAUMO BEIYUCITIUTH 110 (OpMyJIe

int V=(N<=14) ? variant : N%14;

rae N — HoMep CTyJIeHTa B CHUCKE TPYIIIIbI,

variant — HoMep BapuaHTa 3aJilanus B Taoiuie 2.1.

Ta6mmma 2.1 — Ilonst (CBOMCTBA) CYITHOCTEH, YUaCTBYIONTUX B ITPOCKTE

No Kiaccl [Tons (private) Merog 10 [Tone xnacca
(cymHocTsb 1) kimacca Kiraccl Knacc2,
BO3BpallaeT pacups-
roee Kiaccel
(private)
1 Knura Nnentudukanronnsii koa, | OO0Iee KOIMIECTBO [lena
Ha3BaHHE, aBTOD, CTpaHull (4UCIIO0

U3J1aTENbCTBO, 'O/l BBIITYCKA, | CTPAHULI,
KOJMYECTBO CTpaHull, TN (1 | yMHOKEHHOE Ha
- yueOHasi, 2 - Hay4Has, 3 - KOJINYECTBO
XYJ0)KECTBEHHAs), AK3EMILISIPOB)
KOJIMYECTBO IK3EMILIIPOB
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ITponomxkenue Tabauubl 2.1

00J1aCTh ICATECIHLHOCTH,
YHUCJIO COTPYIHUKOB,
MUHHMaJIbHAs 3apIuiaTa
COTPYIHUKA, PEUTHUHT

3apa0OTHOM TIIaThI
(mpou3BeneHne yucia
COTPYHUKOB U
MUHHUMAJIbHOM
3apIuiaThl)

No Kiaccl [Tons (private) Merog 10 [Torne knacca
(cymHocTsb 1) kimacca Kiraccl Knacc2,
BO3BpallaeT pacups-
romee Knaccl
(private)
2 | TeneBusop dupma, 3anumaemsblii 00beM | Tum skpana
cepus, (mpousBeneHue (BJIT, LCD,
JUJIMHA, JUTUHBI, ITUPUHBI, QLED)
ITUPUHA, BBICOTA, BEC BBICOTHI)
3 CeMbs Bun, xonmmuecTtBo ocoOe€ii, OOmuii oobeM Boasl | Llena
aKBAPUYMHBIX | pEKOMEHIYEMbIN 00BEM (npousBeneHue
pBIOOK BOJbI Ha | pBIOKY oObema Ha 1 pbIOKy
Ha YUCJIO PHIOOK)
4 | 3ansTue Hucturuivna, Bupg 3ausatus | KonnuecTBo Yucno
(;rexmwst, TabopaTOpHOE UM | METOAMYEK Ha 1 Iperno/iaBa-
MPaKTUYECKOE), YUCIIO CTyJCeHTa (YUCIIO Tenen
CTYJI€HTOB, YHCJIO CTYJICHTOB, JIEJIEHHOE
METOIUYEK Ha YUCJIO0 METOJIUYEK)
5 | Ilaptus ToBapa | HazBanue ToBapa, kox Llena naptuu (pasmep | Pelitunr
TOBapa, pa3Mep NapTuu, TUN | HapTUH, ToBapa (1enoe
ToBapa (IPOyKT, MOIOILIEE | YMHOXEHHBIN Ha YHCIIO)
CPEACTBO, TKaHBb), [ICHA IIEHY €IMHUIIBI
€IMHUIIBI TOBApA. TOBapa)
6 3an Howmep, IImomane, KommuecTBo
KOJIMYECTBO MECT, ECTh npuxojdasics Ha 1 KOMITBIOTEPOB
MYyJIbTUMETUNHOE MecTo (TUIOIIA b,
o0opynoBanue?, JieJieHHasl Ha YUCJIO0
€CTh DJIEKTPOHHASI CUCTEMa | MECT).
r0JI0COBaHUsA?,
IJIOLIA/1b 3aJ1a
7 | Komanna Hasanue, Cpennee konuuectBo | KomnuecTBo
BU/ CTIOPTA, mTpadHBIX OYKOB 32 | 3a0UTHIX TOJIOB
ropof, 4eMITHOHAT (YUCII0
CTpaHa, mTpapHbIX 0YKOB,
nmra, NIEJIEHHOE Ha YUCIIO
KOJIMYECTBO MITPadHBIX YEeMITMOHATOR)
OYKOB,
YHCJIO YEMITHOHATOB
8 dupma Hazpanue, MunumansHbiid Gouyg | ['opon
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No Kiaccl [Tons (private) Merog 10 [Torne knacca
(cymHocTsb 1) kimacca Kiraccl Knacc2,
BO3BpallaeT pacups-
romee Knaccl
(private)
9 | Cembs Yucno B3poCibIX, CyMMa omiaTel Ha Oo6mmas
YHCIIO IeTeH, €CTh KOIIIKa OJIHOTO YEeJIOBEKa I0MIAb
i cobaka?, (npennonaraemas KBapTUPBI
npeanogaraeMasi CcyMma CyMMa OILJIaTHl,
OILJIATHI 32 KBAPTHUPY . JIeJIeHHas Ha YHCIIO0
B3POCJIBIX U JIETEH)
10 | IIpoe3nnoi T'opon, Cpennsisg croumocTh | Martepuain
ouner TuI (YHUBEpPCAJIbHBIMH, MpOe3/1a 32 MECHII (xapToH,
TpoJuieidyc, aBTolyc, (cTOUMOCT®, TIACTHK,
TpamBai), JICJICHHAS HA TIEPUOJ | JJAMUHHUPO-
CTOMMOCTb, JIbITOTHBIN?, JIEHCTBHS) BaHHBIN )
Mepuo NEUCTBUS (UUCIIO
MECSIICB)
11 | Bogutens NnentudukanmoHHbIN OO6mwmit 3apaboTok Crax
HOMeED, (haMuus, (3apmuiara 1Ioc
kareropus (A, B, C, D, M), | Han0aBka)
BO3pacT, 3apIuiaTa,
Hag0aBKa
12 | Typnoesnka I'opon otmpaBnenns, MakcumanbHast Jnmurens-HOCTH
ropoJi MPUOBITHS, BU]T CTOUMOCTH OUIIETOB (ducio gHeit)
TpaHcnopTa (aBTo0yc, (Tyna u o6paTHO):
moe3, caMoJIeT), 1aTa YJBOEHHAs
pUOBITHS, MAKCUMAaJIbHAs MaKCcHMallbHas
CTOUMOCTH OuieTa. CTOUMOCTH OuJIeTa.
13 | Po3eTka Kopn, Cuna Toka 3a3zemnenue?
eBpo? (MOIIHOCTD, JAeIeHHAs
LIBET, Ha HaNpsHKEHUE)
MOIIHOCTb,
HaNpsbKEHUE.
14 | Pacrenue HasBanwue, Cpenuss Penkoe?
THUTI (TPaBSIHUCTOE, TeMIepaTypa Bo3ayxa
KYyCTapHHUK, JIEPEBO), (cymma
MUHUMAaJbHas TEMIEpaTypa | MaKCUMaJIbHOU U
BO3/TyXa, MaKCUMaJIbHAsI MUHUMAaJTbHOU
TeMIiepaTypa Bo3ayxa, TeMIlepaTyphl,

TpeOoBaHNE K YBIAKHEHUIO
MOYBbI (MHTEHCUBHOE,
CpeHee, PEIIKOe)

JIeJICHHas Ha 2)




18

2.7. Conep:kanue or4era

1) Lens paboThl.

2) IlocraHnoBKa 3a7ja4uu ¢ yKa3aHUEM JIaHHBIX BapUaHTa 3aJaHUS.

3) Crpyxkrypa npoekra [Ipoekrl.

4) TekcT K1accoB.

5) Ilporokon otnaaku (ONUCAHUE HAWJEHHBIX CUHTAKCUYECKUX U JIOTUYECKHUX
OIMOOK B TIPOTrpamMMe M CTIOCOOOB MX YCTPAHCHHS).

6) Pe3ynbTatrhbl BBIIOTHEHUS IPOTPAMMBI U UX aHAJIN3.

7) Crpykrypa npoekrta [Ipoekt2.

8) TekcT kmaccos.

9) Ilporokon otnanku (onucaHue HAWJIEHHBIX CUHTAKCUYECKUX U JIOTUYECKHUX
omuOOK B IPOrpaMMe U CIIOCOOOB UX YCTPAHCHUS).

10) Pe3ynbTaThl BHIMOTHEHUS IPOTPAMMBI U UX aHAJIU3.

I1) Crpykrypa npoekrta [Ipoekt3.

12) TekcT Ki1accos.

13) [IpoTtoxon oTnaaku (onmucaHWE HAWJIEHHBIX CUHTAKCUYECKHX U
JIOTUYECKUX OIIMOOK B IPOrpamMMe M CIIOCOOOB MX YCTPAHEHUS ).

14) Pe3ynbprarsl BIOHEHNS TPOTPAMMBI U KX aHAJIU3.

15) BriBobI.

2.8. IIpuMepbI MPOEKTOB

Onucanue CymHOCTEH, NOAJEKAIIUX MPOrPpaMMHUPOBAHUIO, MPHUBEIACHO B

tabmauue 2.2.

Tabnuua 2.2 — adopmanus 175 TpOrpaMMHUPOBAHMSI KJIACCOB

Ne Knaccl [Tons (private) Meton 10 ITone knacca
(cymHoCTS 1) kiacca Kmaccl Kunacc2, pacmups-
BO3BpAILlACT tomiee Kiaccl
(private)
1 | Kpbimka Juamerp, IInomans Tun pydku
MaTepual, 1BeT, KPBIILIKH
BbIITyKJ1as1?

2.8.1. IIpoekrl (Lab_1 1 sem?2)

CtpykTypa npoekTa npuBeieHa Ha pucyHke 2.1.

LidDemo Lid

Pucynok 2.1 — Ctpykrypa npoekra Lab 1 1 sem?2
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B xmacce Lid (Knaccl) onucana cymnnocts «Kpbimikay (kpyrias, 6e3 pydku).
Kiacc LidDemo nemonctpupyet paboty ¢ oobekTamu kiacca Lid.

TekcT nporpamMMBsl:

public class Lid { /CywHocmsb - Kpbiwka
//hopmam 3anucu o KpbIWKe:
private final static String LID_FORMAT_STRING =
"Kpbiwka: puametTp=%>5.2f cm, %15s, %15s, %15s";
//nons - nepeMeHHblIe 3K3eMrisipa (CKpbImbI 8 Kilacce)
private double d; /duamemp e caHmumempax
private String material; /mamepuan
private String color; /ueem
private boolean convex ; /ebinyknas?
//Memo0dbI-KOHCMPYKMOpPbI (UCMOIb3yemcss MexaHuU3Mm rnepezpy3Ku)
//KoHcmpykmop 6e3 napamempoe (ucnosib3yemcsi 1o yMoJsi4aHuio)
public Lid(){
d = 0.0; material ="";

color =""; convex = false;
}
//KOHCMpPYKmMop ¢ napamMempamu, UHUyuaausupyrowumu rnossi ob6bekma
public Lid(double d, String material, String color,boolean convex){

this.d = d; this.material = material;

this.color = color; this.convex = convex;
}
//KOHCMpPYKmMop ¢ napamempomM-o6eKmom (KoHcmpyupyem Ki10H 06 bekma)
public Lid(Lid i) {

d = li.d; material = li.material;

color = li.color; convex = li.convex;

}

//@docmyn K nonsim

//Memodbi-eemmepbl

public double getD(){return d;}

public String getMaterial(){return material;}
public String getColor(){return color;}
public boolean getConvex(){return convex;}

//Mmemodbi-cemmepsbi
public void setD(double d){this.d = d;}
public void setMaterial(String material)
{this.material = material;}
public void setColor(String color){this.color = color;}
public void setConvex(boolean convex)
{this.convex = convex;}

//CpasHeHue o6bekmoe Ha pageHcmeo (ucrnosib3yemcsi

//MexaHu3m nepeonpedesieHUs1 Memooa e Kslacce-HacsieOHUKe)
//Mepeonpedensiemcss Mmemoo equals knacca Object

@Override //uHcmpykyusi Komnunassmopy: npoeepsimb, delicmeumesibHO JuU
// MemoOdbI nepeonpedesieHbl (a He MPOCcMo fnepezapyxeHbl)

public boolean equals (Object ob){
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//eo3epawaem true npu paseHcmee mekyuje2o o6Lekma
//u o6Lekma-napamempa

if (ob == null) return false;

if (ob == this) return true;

if (getClass() != ob.getClass()) return false;

Lid li = (Lid) ob;
return (d == li.d) && material.equals(li.material) &&
color.equals(li.color) && (convex == li.convex);

}

//Mepeonpedensiemcss memod hashCode knacca Object
// dmom memo0 ob6s13amesibHO 0oJKeH 6bImb nepeonpedesieH, ecnu
// 6b1n1 nepeonpedesieH Memod equals
public int hashCode () { /8o3epawaem xaw-ko00 o6bLekma
return 7 * (new Double(d)).hashCode()
+ 11 * material.hashCode()
+ 13 * color.hashCode()
+ 17 * (new Boolean(convex)).hashCode();
}
//Mepeonpedensiemcss memod toString knacca Object
public String toString(){ /eo3epawaem cmpoky onucaHusi o6ekma
return String.format(LID_FORMAT_STRING,

d,material,color,convex?"Bbinyknasa":"nnockasa");

}
//CpaeHeHue o6 ekmoes Ha 6o5buwe/MeHbWwe npou3eooumcs:
// cHa4ana no duamempy,
//ecnniu Quamempsbi paeHbl, M0 Mamepuarly,
//ecniu Quamempsbi U Mamepuarsbl pasHbl, 1Mo ysemy,
//ecniu Quamempbi, Mamepuarsbl U yeema paeHbl, o 8bINyK/1ocmu.
public int compareTo (Lid li){
/*e038pawjaem ompuyamesibHOe 4YUcJ10, ecsiu meKyuuli o6 Lekm
MeHbwe o6beKkma-napamMempa, HoJib, €ec/iu meKyuw,uti o6 Lekm paseH
o6bekmy-napamempy, nNosioKumesibHOe YUcsl0, ec/iu mekyuw,uti o6 Lekm
6onbwe o6Lekma-napamempa*/

if (d <li.d) return -1;

if (d ==li.d) &&
(material.compareTo(li.material)<0)) return -1;
if (d ==li.d) &&

(material.compareTo(li.material)== 0) &&
(color.compareTo(li.color)< 0)) return -1;
if (d ==li.d) &&
(material.compareTo(li.material)== 0) &&
(color.compareTo(li.color)== 0) &&
lconvex && li.convex) return -1;
if ((d ==li.d) &&
(material.compareTo(li.material)== 0) &&
(color.compareTo(li.color)== 0) &&
convex == li.convex) return 0;
else return 1;
}
//Opyaue none3Hbie Memoohbli
public double area() {return (Math.Pl*d*d/4);} /nnowadb kpbiwku
} /Lid
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/*Oopamume enumanue:

1) /Ina cpasenenus String-nepemennvix 6 memooe equals() knacca Lid
UCNONb3yemcs He onepayus omuouwienus (==), a memoo equals(),
nepeonpeoeneHHulil 014 Kaacca String. Imom cnocood cpagHeHus 2apanmupyem,

Ymo cpasHusamvca 0yOym UMeHHO CUMBOJIbHbIE CIMPOKU, 4 He adpeca 00beKmog
Knacca String.

2) B knacce String peanuzoean memoo compareTo( ), komopbwtii no3eonaem
JleKcuKkozpaguuecku (m.e. 6 COOmMEemMCmMeUU ¢ pacnoioHceHuem 04epeoHozo

CUMB0J1a 8 KOO06OI madiuye) CpagHUBaAms 06e CMPOKU HA MeHbule/PasHo/bonbule
*/

public class LidDemo { // JemoHcmpupyem pabomy c KpblwKamu
public static void bubbleSort (Lid [] arr) {

//copmupoeka maccuea o6 bekmoe knacca Lid memoOom ny3bipbka
boolean flag;

for (int m = arr.length-1; m > 0; m--){
flag = true;
for (intj=0; j <m; j++)
if (arr[jl.compareTo(arr[j+1]) > 0) {
Lid b = arr[j]; // nepecmaHoeka — nepenpuceoeHue cCcbisIoK
arr[j] = arr[j+1];
arr[j+1] = b;
flag = false;
}
if (flag) break;

}
} // ny3bipek

public static void putLidArr (Lid[ ] arr) { /ebie00 maccuea o6ekmoe knacca Lid
for (inti = 0; i < arr.length; i++)

System.out.printf ("%s, xawkopa: %d\n", arr[i], arr[i].hashCode());
}

public static void main (String args[ ]
//co30aHuUe 06 bLeKkmMos (Kpbiwek)
/* 1.Co30aem kpbiwKy lid0 ¢ nomowbr0 KOHCMpPYyKkmMopa 6e3 napamempoa.
deMOHCMpuUpyem npuMeHeHue cemmepoe 0Jis1 ycmaHO8KU 3HaYyeHul rnoused.
HdemoHcmpupyem pabomy cemmepa getD() u memoQa area()
4
Lid lid0 = new Lid();
lid0.setD(50); lid0.setMaterial("cTeknsaHHan");
lid0.setColor("npo3payHas”); lid0.setConvex(true);
System.out.printf("Lid0: auameTtp = %.2f, nnowaab paBHa %.2f\n",
lid0.getD(), lid0.area());
/* 2. Co3daem kpbiwku lid1 - lid4 u nycmyo ccbinky lid5.
HemoHcmpupyem pabomy memodoe toString(), equals() u hashCode()
4
Lid lid1 = new Lid(30.5,"cteknsaHHasa","temHan" false);
Lid lid2 = lid1; /co3daHue nceedoHuma
Lid lid3 = new Lid(lid1); /co3daHue knoHa
//Co30aHue KpbIWKU ¢ Opy2umMu 3Ha4YeHUsIMuU noJsieu
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Lid lid4 = new Lid(30.5,"amanunpoBaHHasn","cepebpucras”,true);
Lid lid5 = null;

//Bble00d uHghopmMayuu o co30aHHbIX KpbIWKax

System.out.printf ("lid1: %s, xawkoa: %d\n", lid1, lid1.hashCode());
System.out.printf ("lid2: %s, xawkoa: %d\n", lid2, lid2.hashCode());
System.out.printf ("lid3: %s, xawkoa: %d\n", lid3, lid3.hashCode());
System.out.printf ("lid4: %s, xawkona: %d\n", lid4, lid4.hashCode());
System.out.printf ("lid5: %s\n", lid5);

//Bble00 pe3ysibmamoe cpaeHeHUsI Ha pageHCmeo
System.out.printin ("Pe3ynbTaTtbl cpaBHEHMA Ha paBeHCTBO");
System.out.printf ("lid1==1id2: %s\n", lid1.equals(lid2)); /true
System.out.printf ("lid1==lid3: %s\n", lid1.equals(lid3)); /true
System.out.printf ("lid1==lid4: %s\n", lid1.equals(lid4)); /false
System.out.printf ("lid4==lid5: %s\n", lid4.equals(lid5)); /false

/* Co30aeM Maccue Kpbiuwek U 0eMOHCMpuUpyeM rnpuMeHeHue
memooda compareTo() Ons ynopssido4yueaHusi 3sieMeHmMoe8 Mmaccuea
(Memod compareTo() ucnonb3yemcsi 8 Memode bubbleSort())
¥

Lid [] arr = new Lid [6];

arr[0] = new Lid(30.5, "meTannuyeckasn","3onotucras",true);

//omnuyaemcsi om arr[0] ebInyKnocmbio:

arr[1] = new Lid(30.5, "meTannuyeckasn","3onortucrasn" false);

//lomnu4daemcsi om arr[0] yeemom:

arr[2] = new Lid(30.5, "meTannuyeckasa","cepebpucras”,true);

//omnu4daemcsi om arr[0] mamepuasnom:

arr[3] = new Lid(30.5, "kepamuyeckan","cepebpucrasn”,true);

//omnu4yaemcsi om arr[0] duamempom:

arr[4] = new Lid(15.5, "meTannuyeckasn","3onotucras",true);

//He omnu4yaemcsi om arr[0]

arr[5] = new Lid(30.5, "meTannuyeckasn","3onotucras",true);

//Bbie00d maccusa 00 COpMuUpPOBKU:
System.out.printin ("MaccuB KpbiweK O COPTUPOBKN");
putLidArr(arr);

//Copmupoeka:
bubbleSort(arr);

//Bbie00 maccuea rnocsie CopmupoeKuU:
System.out.println ("MaccuB kpbiwek nocne COpTUPOBKU");
putLidArr(arr);

}
}/ LidDemo

Pe3ynpTaTel paboThl MporpaMMmbl HpUBEAEHBI Ha pucyHke 2.2. OOparute
BHUMAaHHUE HA TO, YTO PABHBIE OOBEKTHI (KPBILIKN) UMEIOT PABHBIE X3ILI-KObI.



PesynbTaTH CPpABHeHMA Ha pPABEHCTEO

lidl==1id2:
1idl==1id3:
lidl==1id4:
lid4==1id5:
EPHUWEE OO0 COPTHPOBEK

MaccHE

Kpemea:
Kprura:
Kprura:
Fprmea:
Kpemea:
Kprura:

MaccHE

Fprmea:
Kpemea:
Kprura:
Kpmea:
Kpamea:
Kpemea:

Trus
Trus
falze
false

mMamerp=30, 50
mameTp=30, 50
mameTp=30, 50
oMamerp=30, 50
oMameTp=15, 50
mameTp=30, 50

oMameTp=15, 50
mMamerp=30, 50
mameTp=30, 50
mameTp=30, 50
mamerp=30, 50
mMamerp=30, 50

oM,
oM,
oM,
oM,
oM,
oM,

oM,
oM,
oM,
oM,
oM,

ME T AIIDME CEAT,
ME T AIIMUE CEAT ,
ME T AIIMUE CRAT ,

HEEpaMImis CRad ,
ME T AIIDME CEAT,
ME T AIIMUE CEAT ,

KPREER ITOCIe COpTHDOEBRM

ME T ATIIMHE CRAT,
EEDaMITE CRAT ,
ME T AIIMUE CEAT ,
ME T AIUIMHE CRAT
ME T AIIIMME CRAT,
ME T AIIDME CEAT,

SOJOTHCTAT,
SoJIoTHCTAd,
cepefpucran,
cepefpMoran,
SOJOTHCTAT,
SoJIoTHCTAd,

SOIOTHCOTAT,
cepebpuoTas,
I0J0THCTAT,
30I0THCTAT,
SOJNOTHCTAT,
cepebpuoTas,

ERENIYEJIAA , HSUE0MI:
IOCKAH , XBUEOT:
BEITYEJIAE , HSUEOL:
BEIIYRJIAA , HSUFOLI:
ERENIYEJIAA , HSUE0MI:
BREITYRJIAL , X SUEOL:

BENTVEJIAA, MSUEOLI:
EEOTYVEJIAA, XSUEOD:
IOCKAH , MSUEOI:
BEITVEJIAA, MSUEOL:
EEOTVEJIAA, MTUEOLI:
EEOTYVEJIAA, XSUEOD:

-204825011a
-2048250014
-241014532
1321747438
-2055380772
-204825011a

-2055380772
1381747438
-20482Z50014
-2048Z5011&
-2048Z5011&
-241014532

Pucynok 2.2 — Pesynbrarsl paboThl IporpaMmbl npoekta Lab 1 1 sem?2

2.8.2. IIpoekt2 (Lab 1 2 sem2)

CrpyKTypa poeKTa NpuBeAcHa Ha PUCYHKE 2.3.

Lid

LidWwithHandleDemo

W

W

LidWithHandle

Pucynok 2.3 — Ctpykrypa npoekra Lab 1 2 sem?2

4% Bluel: Terminal Window - Lab_1_1_sem2 E=EERT
Options

Lid0: mamerp = 50,00, mmowams pasHa 1963,50 i
1idl: Epwuma: mdametp=30,50 cm, CTRRIITHHAT, TEMHAT, mIockad, x3umon: 1074743439
1idZ: Epmuma: muameTtp=30,50 cm, CTERIAHHAL , TEMHAT , ILIOCEAad, x3umon: 1074743438
1id3: Kpsuma: mMameTtp=30,50 cmM, COTERIIAHEAT, TEMHAT, INoCKAaT, X3umod: 1074743439
lid4: HKpsura: mMameTtp=30,50 cm, SMATDA O AMHAT , cepefpucTan, BEOTYEJIAA , X3UWROM: 339390482
1id5: null

23
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TekcT mporpamMmmel.

public class Lid { /CywHocmb — Kpbiwka
... //ckonupoeamb KOO Kslacca u3 npedbidyuie20 npoeKkma
} /Lid

public class LidWithHandle extends Lid{ / CyuwiHocmb - Kpblwka ¢ py4kou,
// HacnedHuk Kknacca Kpbiwka
private final static String LidWithHandle_FORMAT_STRING = "%s, pyuka: %15s";
private String handle; /0o6aeneHHoe none - sud py4ku
//KOHCMpPYKMopbI
//kKoHCMpykmop 6ek napamempoe (ucrnosib3yemcsi o yMoJsi4aHuro)
public LidWithHandle() {super (); handle = "";}
//KOHCMPYKMop ¢ napamempamu, UHUYuanusupyrowumu noJsisi obekma
public LidWithHandle (double d, String material, String color,
boolean convex, String handle){
super (d, material, color, convex); this.handle = handle;
}
//KOHCMpYyKmMop ¢ napamempomM-o6eKmom (KOoHcmpyupyem Ki1oH o6 bekma)
public LidWithHandle (LidWithHandle ob) {
super (ob); // e koHcmpykmop cynepknacca nepedaemcsi o6ekm noodknacca,
//HO cynepknacc pacrno3Haem 8 amomMm o6 bekme
//monbKo ceou co6CcmeeHHbIe YI1eHbI.
handle = ob.handle;
}
//Femmep u cemmep Onsi dobassIeHHO20 MoJist
public String getHandle () {return handle;}
public void setHandle (String handle) {this.handle=handle;}
//Mepeonpedensiemcss MmemoOd toString npedka
public String toString () { /eo3epawaem cmpoky onucaHusi o6bLekma
return String.format (LidWithHandle_FORMAT_STRING, super.toString(),
handle);
}

//Mepeonpedensiemcss Mmemod equals npedka
public boolean equals (Object ob) { /cpaeHeHue Ha pageHCcmeo
if (super.equals(ob)) return false; // 3anyckaemcss memod
//equals, onpedeneHHbIl 8 cynepkacce
LidWithHandle Iwh = (LidWithHandle) ob;
return handle.equals(lwh.handle);

}

//Mepeonpedensiemcss Memod hashCode npedka
public int hashCode () {
return super.hashCode ()
+ 19 * handle.hashCode();

}

//Mepeonpedensiemcss Memod compareTo() npedka
public int compareTo (Lid lid) {

int comp = super.compareTo(lid);

if (comp < 0) return -1;

LidWithHandle Iwh = (LidWithHandle) lid;
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if (comp == 0) && (handle.compareTo(lwh.handle) < 0)) return -1;
if ((comp == 0)&& (handle.compareTo(lwh.handle) == 0)) return 0;
return 1;

}
} // LidWithHandle

public class LidWithHandleDemo { // Jemoncmpupyem pa6omy c KpbiwKkamu ¢ py4Kol
public static void bubbleSort (Lid[ ] arr) {
//copmupoeka maccuea o6ekmoe knacca Lid
// (unu e2o nodknacca LidWithHandle) Memodom ny3bipbkKa
//e kayecmee ¢hopmanbHO20 Napamempa Memoda onpeodesieHa
//ccbinika cynepknacca
boolean flag;
for (int m = arr.length-1; m > 0; m--){
flag = true;
for (intj=0; j <m; j++)
if (arr[j].compareTo(arr[j+1])>0) {
Lid b = arr[j];
arr[j] = arr[j+1];
arr[j+1] = b;
flag = false;
}
if (flag) break;

}
} / ny3bipek

public static void putLidArr (Lid [] arr) {
//ebie0d maccuea o6bekmoe knacca Lid (unu e2o nodknacca LidWithHandle)
for (int i=0; i<arr.length; i++)
System.out.printf ("%s, xawkopa: %d\n", arr[i], arr[i].hashCode());
}

public static void main (String args[ ]){
/* 1.Co30aem kpbiwky Iwh0 ¢ nomowbr0 KOHCMpykmopa 6e3 napamempos.
deMOHCMpuUpyeM NMpuMeHeHUe cemmepoe cynepksiacca u nodknacca ons
ycmaHoO8KuU 3Ha4yeHul norsedu.
HemoHcmpupyem pabomy cemmepa getD() u Mmemoda area(),
onpedesieHHbIX 8 cynepKriacce u
ecemmepa getHandle (), onpedeneHHoz0 8 nodknacce. */
LidWithHandle Iwh0 = new LidWithHandle();
Iwh0.setD(50); Iwh0.setMaterial("cTeknsaHHan");
IwhO0.setColor("npo3payHas”); Iwh0.setConvex(true);
Iwh0.setConvex(true); Iwh0.setHandle("nutasa");
System.out.printf("LwdO0: gauameTp = %.2f, nnowaab paBHa %.2f, py4yka %s\n",
Iwh0.getD(), Iwh0.area(),Iwh0.getHandle ());
/* 2. Co3daem kpbiwku Iwh1 - Iwh4 u nycmyo ccbinky IwhS.
HemoHcmpupyem pabomy memoodoe toString(), equals() u hashCode() */
LidWithHandle Ilwh1 = new
LidWithHandle(30.5,"cTeknaHHaa","temHas",false,"npuBuHyeHHan");
LidWithHandle Ilwh2 = Iwh1; //co30aHue nceedoHuma
LidWithHandle Iwh3 = new LidWithHandle(lwh1); /co3darue knoHa
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//Co30aHue KpbIWKU ¢ Opy2umMu 3Ha4eHUsIMu noJsieu
LidWithHandle lwh4 = new
LidWithHandle(30.5,"amanunpoBaHHasn","cepebpucras”,true,"knenaHan");
//Co30aHue null-ccbinku
LidWithHandle Iwh5 = null;

//Bbi800 uHghopmMayuu o co30aHHbIX KpbIWKax
System.out.printf ("lwh1: %s, xawkopa: %d\n", Iwh1, Iwh1.hashCode());
System.out.printf ("lwh2: %s, xawkopa: %d\n", Iwh2, Iwh2.hashCode());
System.out.printf ("lwh3: %s, xawkona: %d\n", Iwh3, Iwh3.hashCode());
System.out.printf ("lwh4: %s, xawkona: %d\n", Iwh4, Iwh4.hashCode());
System.out.printf ("lwh5: %s\n", Iwh5);
//Bble00 pe3ysibmamoe cpaeHeHUsI Ha pageHCmeo
System.out.printin ("Pe3ynbTaTtbl cpaBHEHMA Ha paBeHCTBO");
System.out.printf ("lwh1==lwh2: %s\n", Iwh1.equals(lwh2)); //true
System.out.printf ("lwh1==Ilwh3: %s\n", Iwh1.equals(lwh3)); /true
System.out.printf ("lwh1==lwh4: %s\n", Iwh1.equals(lwh4)); //false
System.out.printf ("lwh4==lwh5: %s\n", Iwh4.equals(lwh5)); /false
//3.emoHcmpupyem obpaweHue Kk 06 ekmy rnoodkrnacca ¢ MOMOW,bH
//ccblIoYHOU nepeMeHHOoU cyrnepKracca
Lid lid = Iwh1;
System.out.printin ("BbinonHeH onepatop Lid lid = Iwh1;");
System.out.printf ("lid==lwh3: %s\n", lid.equals(lwh3)); /true
//4. lemoHcmpupyem co3daHue, cCOPMUPOBKY U 81800 Maccuea
// doYepHUX KpbIWeK (C py4YKkou)
//Co30aHue maccuea 004YepPHUX KpbIWeK
LidWithHandle [ ] arrLwh = new LidWithHandle [7];
arrLwh[0] = new LidWithHandle
(30.5, "meTannuyeckasn","sonorucras”,true,"npuBmHYeHHan");
//omnu4yaemcsi om arr[0] uOOM KpbIWKU
arrLwh[1] = new LidWithHandle
(30.5, "meTannuyeckasn","sonortucrasn", true,"knenaHasa");
//omnuyaemcsi om arr[0] ebInyKnocmbio:
arrLwh[2] = new LidWithHandle
(30.5, "meTannuyeckasn","sonotucrasn”,false,"npuBnH4yeHHan");
//lomnu4daemcsi om arr[0] yeemom:
arrLwh[3] = new LidWithHandle
(30.5, "meTannuyeckasn","cepebpucrasa”,true, "npmBuHYeHHan");
//omnuyaemcsi om arr[0] Mamepuasiom:
arrLwh[4] = new LidWithHandle
(30.5, "kepamuueckan","cepedbpucrasn”,true, "npuBuH4YeHHan");
//omnuyaemcsi om arr[0] duamempom:
arrLwh[5] = new LidWithHandle
(15.5, "meTannuyeckasn","sonorucrtasa”,true, "npuBmHYeHHan");
//He omnu4yaemcsi om arr[0]
arrLwh[6] = new LidWithHandle
(30.5, "meTannuyeckasn","sonotucras”,true,"npuBmH4YeHHan");
//Bbie00d maccuea 00 COpmMuUpPOBKU:
System.out.println ("MaccuB kpbiwek 4o copTUPOBKN");
putLidArr(arrLwh);
//Copmupoeka:
bubbleSort(arrLwh);
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//Bbie00d maccuea rnocsie CoOpmupo8KuU:

System.out.printin ("MaccuB Kpbiwek nocrne cCOpTUPOBKU");
putLidArr(arrLwh);

//5. Mokaxxem, kak me xe memoObi bubbleSort() u putLidArr() pabomarom
//c poOumenbckuMu Kpbiwkamu (Kknacca Lid)

System.out.print ("\nMaccuB poauTenbCKUX KpbIleK - 6e3 py4ku - ");
System.out.println ("copTupyeTcsa n BbiIBOAUTCA TeMM Xe metogamu:");
//Qnsi amozo ckonupyem croda Yyacmsb Koda u3 Mmemoda main()
//npedbidyuwie20 npoekma:

Lid [ ] arr = new Lid [6];

arr[0] = new Lid(30.5, "meTannuyeckasn","3onotucras",true);
//omnu4yaemcsi om arr[0] ebINyKnocmbio:

arr[1] = new Lid(30.5, "meTannuyeckasa","sonotucrasn" false);
//omnuyaemcsi om arr[0] yeemom:

arr[2] = new Lid(30.5, "meTannuyeckasn","cepebpucras”,true);
//omnuyaemcsi om arr[0] mamepuasnom:

arr[3] = new Lid(30.5, "kepamuyeckas","cepebpucrasn”,true);
//omnu4yaemcsi om arr[0] duamempom:

arr[4] = new Lid(15.5, "meTannuyeckasn","3onotucras",true);

//He omnu4yaemcsi om arr[0]

arr[5] = new Lid(30.5, "meTannuyeckasn","3onotucras",true);
//Bbie00d maccuea 00 COpmMuUpPOBKU:

System.out.println ("MaccuB kpbiwek 4o copTUPOBKN");
putLidArr(arr);

//Copmupoeka:

bubbleSort(arr);

//Bbie00d maccuea rnocsie CopmupoeKuU:

System.out.printin ("MaccuB Kpbiwek nocrne COpTUPOBKU");
putLidArr(arr);

}
} / LidWithHandleDemo

Pe3ynpTaThl paboThl mporpaMmbl HpuBeAeHbl Ha pucyHke 2.4. OOparurte
BHUMAaHHE Ha TO, YTO PaBHbIE OOBEKTHI (KPBIIIKKA C PYyYKOW) UMEIOT PaBHBIE XOIII-
KOJIBI.

CnenyeT OTMETUTh, UYTO B KauecTBe (opMalbHOrO TmapaMerpa MeTojia
bubbleSort() onpenenena ccpliika Ha 0OBEKT CyNepKiaccea:

public static void bubbleSort (Lid [ ] arr){...}.

DTO Aano BO3MOXKHOCTh NMPUMEHUTh METOJ KakK JJii COPTUPOBKM MAacCHBa
o0wekToB Kimacca Lid (cymepkiacca), Tak U JJIsi COPTUPOBKHA MacchBa OOBEKTOB
kimacca LidWithHandle (moaknacca). Kowkpernas Bepcuss Meroga compareTo(),
UCIIOJIb3YEMOro JJisi CpaBHEHUsI 0OBEKTOB B MeToje bubbleSort(), BeiOupaeTcs B
Ipoliecce BBIMOIHEHUS TPOrpaMMbl B 3aBHCUMOCTHU OT KJlacca 0OBEKTa, HAa KOTOPBIH
yKa3bIBaeT (hakTU4yeckuil mapamerp metona bubbleSort(). MexanusMm BBbISBICHUS U
BbI30Ba HYKHOM BEPCUM METOJA B IMPOLIECCE BBINOJHEHUS ITPOrPAMMBbl HA3bIBACTCS
JTUHAMHYECKON AUCHETYEpU3aled METOA0B (WX MO3IHUM CBSI3bIBAHUEM METOJIOB).
B metone putLidArr() B kadectBe (opMaipbHOTO TapaMmeTpa TakKe OmpesercHa
CChUIKA Ha OOBEKT cylepkiacca (C aHAJOTMYHOM 1eNbl0). 37ech B IIpoliecce
BBITIOJIHEHUS ~MPOTPaMMBbI  OyIyT BBIOMpAThCS HYXXKHBIE (COOTBETCTBYIOIINE
KOHKPETHOMY OOBEKTY, CChUIKA HA KOTOPBIM Mepenana) Bepcur MeToJoB toString() u
hashCode().
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Hactporiku

LwdB: guameTp = 58,88, nnowane paeHa 1963, 58, pydyka nuTas

1wh1: Kpelwka: gvameTp=38,58 cw, CTEHIAHHAEA, TeMHasnA, MNocKan, pydyka: MPUBMHYEHHaA, X3wKofd: 1884513958
lwh2: Kpewka: guameTp=38,58 cw, CcTeKNAHHanA, TeMHasn, MNocKan, py4kKa: MpUEMHYEHHaA, XawKod: 1884513958
lwh3: Kpeluka: ouameTp=38,58 cw, CTeKNAHHaRA, TeMmHan, MNocKan, pydka: MPUEBMHYEHHaA, X3wKod: 1884513958
lwh4: Kpewka: gnameTp=38,58 cw, 3IManMpoBaHHan, cepefpucTan, ELIMYKNan, pydKa: KNnenaHanA, xawkof: 328829383
lwh5: null

PesyneTaTs CPABHEHWA Ha PABEHCTEO
lwh1==1wh2: true

. true

: false

1wh4==1wh5: false

BunonHeH onepatop Lid 1lid = lwhi;
lid==1wh3: true

MaccHE KpslleK A0 COPTUPOEKM

Kpelwka: awameTp=38, 58 cM, MeTannuyeckas, 30M0TUCTARA, BHMYKNaA, pydyka: MPUBMHYEHHaA, Xawkofn: -1318479597
Kpelwka: anameTp=38, 58 cM, MeTannM4yeckKan, 30M0THUCTaA, EWIMYKNan, pydka: KnenaHaA, Xawkofn: -2859611215
Kpeimka: auameTp=38, 58 cM, METaNnNMYecKan, 20M0TUCTaRA, MNocKaa, pydyka: MpUBMHUYEHHaA, X3wkof: -1318479495
Kpelwka: anameTp=38, 58 cmM, MeTannu4eckas, cepefpucTan, BLIMYKNaA, pydka: NPUBMHYEHHAA, X3wKofd: 488755987
Kpuiwka: auameTp=38, 58 cM, KepaMmuueckan, cepefpucTan, BHAYKNaA, pyJyka: MPpUBMHYEHHaA, x3wKofd: 2121517957
Kpbiwka: gvameTp=15,58 cM, MeTannuyeckan, 20M10TUCTaA, BHINYKNaA, pyuvKa: MPUEMHYEHHaA, Xawkof: -1325598253
Kpuiwka: auameTp=38, 58 cM, MeTannMueckKan, 20M0THUCTaA, BHAYKNaA, pydyka: MpUBMHYEHHaA, Xawkofn: -1318479597
MaccWe Kphlllek Mocne COPTUPOEKM

Kpuiwka: anameTp=15, 58 cM, MeTannM4eckKan, 3onoTHUCTaNA, BHIMYKNanA, pydka: MpUBMHYEHHaA, Xawkofd: -1325596253
Kpolwka: awameTp=38, 58 cM, KepaMuyeckan, cepebpucTan, BHMYKNaA, pydyka: MPUBMHYEHHAA, X3wKod: 2121517957
Kpelwka: anameTp=38, 58 cmM, MeTannM4yeckKan, 30M0THUCTaA, MNocKan, pydYka: MpUBMHYEHHaA, xawkofn: -1318479495
Kpolwka: awameTp=38, 58 cM, MeTannuyeckas, 30M0TUCTAERA, BHMYKNaA, pydyka: KnenaHaA, Xswkof: -2859611215
Kpeiwka: anameTp=38, 58 cmM, MeTalM4ecKan, 30M10THUCTaNA, BHIMYKNaA, pydka: NpUBMHYEHHaA, Xxawkofn: -1318479597
Kpeimka: auameTp=38, 58 cM, METannMYecKan, 30M0TUCTaERA, BHMAYKNaA, pyJyka: MpUBMHUYEHHaA, x3wkof: -1318479597
Kpeiwka: gvameTp=38,58 cM, MeTannuyeckan, cepefpucTan, BHINYKNaA, pyuvKa: MPUEBMHYEHHaA, X3WKofd: 488755987

Maccue POAMTENBCKHMX KPbWeK - Ges PY4YKH - COPTUPYETCA W EBIECOWTCA TEMH Xe MeToOamM @
MaccUE KpbWEK OO0 COPTWMPOEKW

Kpelwka: anameTp=38, 58 cM, MeTannM4yeckKan, 30M0THUCTaA, BEWMYKNaA, x3wkof: -2848258116
Kpeimka: auameTp=38, 58 cM, METaNnNMYecKan, 20M0TUCTaRA, nnockasA, X3wkona: -2848258814
Kpelwka: anameTp=38, 58 cmM, MeTanM4ecKan, cepefpucTan, BHMYKNaA, x3wkof: -247874532
Kpuiwka: auameTp=38, 58 cM, KepaMmuueckan, cepefpucTan, BHNYKNaA, x3wkof: 1391747438
Kpbiwka: gvameTp=15,58 cM, MeTannuyeckan, 20M10TUCTaA, BHINYKNaA, X3WKoA4: -2855368772
Kpuiwka: auameTp=38, 58 cM, MeTannMueckKan, 20M0THUCTaA, BHMYKNaA, xX3wkof: -2848258116
MaccWE KphllleK Noche COPTUPOEKM

Kpuiwka: auameTp=15, 58 cM, MeTannMueckKan, 20M0THUCTaA, BHMYKNaA, X3wkof: -2855368772
Kpolwka: auameTp=38, 58 cM, KepaMuyeckan, cepebpucTan, BHMNYKNaA, xX3wkof: 1391747438
Kpuiwka: anameTp=38, 58 cM, MeTannM4eckKan, 3onoTHUCTaNA, nnockana, X3wkoj: -2848258814
Kpolwka: awameTp=38, 58 cM, MeTannuyeckas, 30M0TUCTAERA, BHNYKNaA, X3wkof: -2848256116
Kpelwka: anameTp=38, 58 cmM, MeTannM4yeckKan, 30no0THUCTanA, ERMYKNaA, xawkof: -2848258116
Kpolwka: awameTp=38, 58 cM, MeTannuyeckas, cepebpucTan, BHMNYKNaA, X3wkof: -241814532

Pucynok 2.4 — Pe3ynbrarsl paboThl iporpammel npoekra Lab 1 2 sem?2
2.8.3. IIpoexTt3 (Lab 1 3 sem2)

CrpyKTypa npoeKkTa npuBeAeHa Ha PUCYHKE 2.5.

Lid

W

ComparahleDemo

| LidwithHandle

W

Pucynox 2.5 — Ctpykrypa npoekta Lab 1 3 sem?2




Tekct mporpamMmei.

public class Lid implements Comparable <Lid> { /CywHocmb - Kpbiwka
/* Knacc eknroyaem (peanusyem) unmepdgetic Comparable <Type>,
3Ha4yum oH OoJnKeH codepxkamb peaniulayuro memoda compareTo(),
3a20/1080K KOMOPO20 onpedesieH 8 6Uub1Uuome4yHoOM

knacce-uimepdgpetice Comparable: int compareTo(Type ob);
4

... // mekcm kKnacca — mom xe

//CpasHeHue 06 Lekmoe Ha 6osbuwe/MeHbuwe
//Tenepb 3amo — peanu3ayusi MemoOda compareTo()
//luumepgbetica Comparable <Lid>:
public int compareTo (Lid li){

... // mekcm memoda compareTo() — mom xe

}

... // mekcm knacca — mom e
}/ Lid

public class LidWithHandle extends Lid { /CywHocmb - Kpbiwka ¢ py4kou
/*Knacc LidWithHandle ssenssemcsi nodknaccom knacca Lid, peanusyrowe2o
uHmepgpelic Comparable <Lid>. 3Ha4um, knacc LidWithHandle Hacnedyem
YKa3aHHbIU uHmepdgelc u dosmkeH nepeonpedensims (y4Yumsbieasi
dobaesneHHbIe nosisi) MemooO uHmepdghetica compareTo(), 3a0aHHbIl 8
cynepknacce Lid (umeem mecmo mak Ha3bleaemMoe
CMewaHHoe HacnedoeaHue)*/

... // mekcm Knacca — mom xe

//CmewaHHoOe HacniedoeaHue:

//nodknacc Hacnedyem uHmepgpelic Comparable om cynepknacca,
//peanusyem e2o memod compareTo(), nepeonpedesisis 0OHOUMEHHbIU
//Memod cynepknacca (no npaeusnam HacsieQoeaHusl).

public int compareTo (Lid lid){

... // mekcm memoda compareTo() — mom xe

}
} // LidWithHandle

public class ComparableDemo { /%JemoHcmpupyem yHugukayuro
(eduHoobpa3ue) delicmeuli c o6 bLekmamu pa3iuvyHbIX
knaccoe (Lid u LidWithHandle), peanu3yrowux unmepghetc Comparable
4
public static void bubbleSort (Comparable[ ] arr) {
//Copmupoeka maccuea o6 ekmoe Comparable Memodom ny3bipbKa.
//Memod nodxodum 0551 COpMuUpPO8KU Maccuea, cocmosiuje2o u3 Jirobbix
//o6Bekmoe, eknroYarowux uHmepgelic Comparable, m.x. 8 Hem
// ucnonb3yromcsi uHmepgeulcHble CCbISIKU

29
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boolean flag;
for (int m = arr.length-1; m > 0; m--){
flag = true;
for (intj=0; j <m; j++)
if (arr[jl.compareTo(arr[j+1]) > 0) {
Comparable b = arr[j];
arr[j] = arr[j+1];
arr[j+1] = b;
flag = false;

}
if (flag) break;

} / ny3bipek

public static void putArr (Comparable [ ] arr) {

}

//eble00 maccuea o6 ekmoe knacca Comparable
for (int i=0; i<arr.length; i++)
System.out.printf ("%s, xawkoa: %d\n", arr[i], arr[i].hashCode());

public static void main (String args[ ]

//Co30aHue maccuea Kpbiwek muna Lid

Lid [ ] arr = new Lid [6];

arr[0] = new Lid(30.5, "meTannuyeckasn","3onotucrasn",true);
//omnuyaemcsi om arr[0] ebInyKnIoCMbHO:

arr[1] = new Lid(30.5, "meTannuyeckasa","sonotucrasn" false);

//lomnu4daemcsi om arr[0] yeemom:

arr[2] = new Lid(30.5, "meTannuyeckasa","cepebpucras”,true);
//lomnu4daemcsi om arr[0] mamepuasnom:

arr[3] = new Lid(30.5, "kepamuyeckan","cepebpucrasn”,true);
//omnuyaemcsi om arr[0] duamempom:

arr[4] = new Lid(15.5, "meTannuyeckasn","3onotucras",true);
//He omnu4daemcsi om arr[0]:

arr[5] = new Lid(30.5, "meTannuyeckasn","3onotucras",true);
//Bbie00d maccuea 00 COpmMuUpPOBKU:

System.out.println ("Maccus kpbiwek Lid go coptupoBku®);
putArr(arr);

//Copmupoeka:

bubbleSort(arr);

//Bbi800d maccuea rnocsie Copmupo8KuU:

System.out.printin ("Maccus kpbiwek Lid nocne coptupoBku");
putArr(arr);

//Co30aHue maccuea Kpbiwek muna LidWithHandle

LidWithHandle [ ] arr1 = new LidWithHandle [8];

arr1[0] = new LidWithHandle(30.5, "meTannuyeckasn", "sonotucrasa", true,

"uenbHonurtaa");
//omnuyaemcsi om arr1[0] auOOM KpPbIWKU:

arr1[1] = new LidWithHandle(30.5, "meTannuyeckasn", "sonotucrasa", true,

"NnpuBUHYeHHana");
//omnuyaemcsi om arr1[0] sUGOM KpbIWKU:

arr1[2] = new LidWithHandle(30.5, "meTannuyeckasn", "sonotucrasa", true,
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"knenaHasa");

//omnu4yaemcsi om arr1[0] ebinyknocmabio:

arr1[3] = new LidWithHandle(30.5, "meTannuyeckasn", "sonotucrasa"”, false,
"npuBUHYeHHana");

//omnuyaemcsi om arr1[0] yeemom:

arr1[4] = new LidWithHandle(30.5, "meTannuyeckasn", "cepebpucras”, true,
"npuBUHYeHHan");

//omnuyaemcsi om arr1[0] mamepuasnom:

arr1[5] = new LidWithHandle(30.5, "kepamuyeckasn", "cepebpucrasa”, true,
"npuBUHYeHHana");

//omnuyaemcsi om arr1[0] Quamempom:

arr1[6] = new LidWithHandle(15.5, "meTannuyeckasn", "sonotucrasa", true,
"npuBUHYeHHan");

//He omnu4aemcs om arr1[0]:

arr1[7] = new LidWithHandle(30.5, "mMeTannuyeckasa", "sonotucrasa", true,
"uenbHonurtaa");

//Bbie00d maccuea 00 COpMuUpPOBKU:

System.out.printin ("Maccus kpbiwek LidWithHandle go coptupoBku");

putArr(arr1);

//Copmupoeka:

bubbleSort(arr1);

//Bbie00 maccuea rnocsie CopmupoeKu:

System.out.println ("Maccus kpbiwek LidWithHandle nocne coptupoBku”);

putArr(arr1);

}
} // ComparableDemo

Pe3ynpTaThl paboThl MporpaMMmbl HpUBEAEHBI Ha pucyHke 2.6. OOpaturte
BHUMAaHHUE HA TO, YTO PABHBIE OOBEKTHI (KPBILIKN) UMEIOT PABHBIE X3ILI-KObI.
B 3akniouenue neodxooumo ommemums, 4mo 00beKmMbl, UCHOIbIYEMbIE 6

npozpamme, MOZym NPUHAOJIEHCAMb AOCOIIOMHO PA3HbIM_K1ACCAM, 8 MOM _Yucie,
U__He C6A3AHHbLIM _OomHoweHuem Hacaedosanus. Ecnu ykazanuvle Kinaccol
exnouarwom (peanusyrwm) unmepeiic Comparable, mo ona ynopaoouueanusn
Maccuga 00beKmo8 Kaxcooz2o Kuacca Modxcem HPUMEHAMbCA O0O0UH U MOM ice

Memoo copmupoéku, 6 KOmopom 6 Kauecmee (HopmanivHozo napamempa
onpeoenena unmepeiicnan ccolika.

2.9. KoHTpoJabHbIE BONPOCHI

1) B uem coCcTOUT NpUHITUIT HACTIEIOBAHUS M KaKue MPEMMYIIEeCTBa OH J1aeT?

2) Kak co3gath moakiace B kimacca A?

3) CdopmynupyiTe mnpaBuia AOCTyHa M3 IMOAKIacca K 4YieHaMm cyrepkiacca,
00BsIBIICHHBIM Kak public, private, protected?

4) Kako# kiacc siBIsIeTCS CyNEpKIacCOM JIsl BCEX OCTaIbHBIX KJIACCOB?

5) Kakue meTompl 3TOro Kjacca, Kak MpaBWiIO, TMEPEONpeNeNisioTess B Kiaccax
HacJIeJHUKAX?

6) Kakum TpeOoBaHUSIM JIOJDKEH YAOBIETBOPATH MeToa equals()?
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4% Blue): Terminal Window - Lab_1 3_sem2 — - — C=RRCE X
Options
Macene mpsuwer Lid mo copTHpoEBRM: i
Kpsura: meameTp=30,50 cm, ME T ATUDINE CRAT , SOJIOTHCTAS , BEITyRJIAd, xXoumon: -204825011&
Kpsuma: mrameTp=30,50 cm, ME T ATUDIME CRAT , SOI0THMCTAT , mnockad, ®sumon: -20458250014
Kpsmrka: meameTp=30,50 cM, Me T ATLIDIHE CRAT , cepefpuoran, BEITYEJIAS, H3WKOL: -241014532
Kpsura: meametp=30,50 cM, MEepaMtie CRaT, cepefpHeran, BHITYRIIAT, HSURoI: 1391747438
Fpsoumea: meaMeTp=15,50 oM, MET AT S CRAT , SO0 THOTAT , EBEITYRNIAA, H3umom: -2055380772
Kpsurea: meameTp=30,50 oM, ME T ATUDINE CRAT , SOJIOTHCTAS , BEITyRJIAd, xXoumon: -204825011&8
MaccHe rpzuwer Lid mocme copTHMpOERM:
I Kpsuea: meameTp=15,50 cM, Me T ATlIDe CRAT , SOI0THCTAT, BHITYyRNIAd, Houmon: -2Z055380772
Fpsoumea: meameTp=30,50 oM, Heparie CRAT, cepefpHoTan, EBEITYRNIAS, Houmom: 1391747438
ll Kpsura: meameTp=30,50 cm, ME T ATUDINE CRAT , SOJIOTHCTAS , mnockad, xsumom: -2048250014
Kpsuma: mrameTp=30,50 cm, ME T ATUDIME CRAT , SOI0THMCTAT , BEITyRJIAL, ®3uwon: -204825011&8
Kpsmrka: meameTp=30,50 cM, Me T ATLIDIHE CRAT , SOM0THCTAT , BEITYENIAL, X3ukom: -2Z048250118
I Kpsura: meametp=30,50 cM, Me T ATLDH e CRAT , cepefpHeran, EHITYRIIAT, HSURoL: -241014532
Maccue rpawer LidWithHandle oo copTHpOBEM:
|| Kpsuma: mrameTp=30,50 cm, ME T ATUDIME CRAT , SOI0THMCTAT , BEOTYRIIAA, Py4Ra: NEebHOIMTAL, X3umon: 40872785
Kpsmrka: meameTp=30,50 cM, Me T ATLIDIHE CRAT , SOM0THCTAT , EEOTYEJIAA, PyURAa: IPMEMHUEHHAD, X3WkKoI: -1318479527 E
Kpsura: meametp=30,50 cM, Me T ATLDH e CRAT , SOI0THCTAT , EHITYRIIAT, pPyuRa:l KIEMaHad, Xsumon: -Z059811215
I Fpsoumea: meameTp=30,50 oM, MET AT S CRAT , SO0 THOTAT , INoCKAT, PyURa IPMEMIHEHEAd, H3UMom: -1318479495
Kpsura: meameTp=30,50 cm, ME T ATUDINE CRAT , cepefpucrad, BEOTYRIIAA, PyHRa: MPMEMHYEHHAd, xsuwmom: 488755987
|l Kpeura: meameTp=30,50 cmM, KepaMmHe CKAat , cepefpucTad, BREITYEIIAS, pyHRAa: IPMEMHMeHHAT, X3WKOL: 2121517957
Kpsuea: meameTp=15,50 cM, Me T ATlIDe CRAT , SOI0THCTAT, BEOTYEJIAA, PyURa: IMPMEMHUEHHAA, X3Umom: -1325590253
Fpeuma: meamerp=30,50 omM, Me T AT S CRAT SO0 THOTAT, ERITYRIAT, PyRal UEMBEHOJOATAT, X3uRom: 40978765
Macewus mpzwer LidWithHandle mocne copTHpoBEM:
Kpsumea: mameTp=15,50 cm, ME T ATUDIME CRAT , SOI0THMCTAT , BEOTYRIIAA, Py4Ra: IPMEMHHEEHHAL, ¥3ukonm: -1325590253
Kpsmrka: meameTp=30,50 cM, KEepaMie cKaT, cepefpuoran, EEOTYEJIAA, PyURAa: TMPMEMHYEHHA, X3ukom: 2121517957
Kpsura: meametp=30,50 cM, Me T ATLDH e CRAT , SOI0THCTAT , INockad, pyuma: IPMEMHEUEHHAT, X3UMON: -1318479495
Fpsoumea: meameTp=30,50 oM, MET AT S CRAT , SO0 THOTAT , EEOITYEIAA, PyHRa: KIeManad, HXsumon: -2059811215
Kpsurea: meameTp=30,50 oM, ME T ATUDINE CRAT , SOJIOTHCTAS , BEOTYRIIAA, PyHRa: MPMEMHYEHHAT, x3uwmom: -1318478587
Kpeura: meametp=30,50 cmM, MET ATLTMUE CRAT , 30JI0THCTAT , ERITYEJIAS, PyURA: LEMBEHOJOATAT, X3UKom: 40972785
Kpsura: meametp=30,50 cM, Me T ATLDH e CRAT , SOI0THCTAT , EHITYRIIAT, pPyuRa:l UEMBEHOJOATAT, X3umon: 40978785
Fpsoumea: meameTp=30,50 oM, MET AT S CRAT , cepefpHoTan, EEOITYEIAA, PyHRa: IPMEMINEHEAd, X3umom: 488755987
=

Pucynok 2.6 — Pe3ynbrarsl paboTel nporpammel npoekra Lab 1 3 sem?2

7) Tlouemy meton equals() kmacca Kmaccl B mpempiaymieli mabopaTopHoit pabote
neperpy’kaer OJHOMMEHHbI Metoj kimacca Object, a B gaHHOM pabore —
nepeornpezaenser? Yem neperpyska METOI0B OTIIMYAETCS OT MepeonpeeacHus?

8) Jluist yero ucnosib3yercst MHCTpyKUUs KoMnuistopy @Override?

9) Kak B KOHCTpYKTOpE MOJIKJIacca BbI3BATh KOHCTPYKTOP Cynepkiacca?

10) Kak u3 moakmnacca BbI3BaTh METOJl POAUTENIBCKOTO Kiacca, €CIH 3TOT METOA
nepeoripeiesieH B nmojkiacce?

11) Ecnu B KOHCTpYKTOpe MOJKJIacca HE YMOMSHYT KOHCTPYKTOp cCylepkiacca,
KaKoi KOHCTPYKTOP CYIEPKIIAcca UCIOJIb3YETCs IO YMOIYAHUIO JIJISl MHUIIMATU3 AN
noJsieit cynepknacca?

12) MoxHo 51 TiepenaTth B KOHCTPYKTOp Cymepkiiacca 00bekT moakiacca? Ecnu na,
TO KaKHUE MOJIs 3TOT0 00BEKTa OH Paclo3HAET?

13) s yero ucnonsiyercst metoa compareTo() U kakve 3HaueHHs] OH BO3BpaIliaet?
14) Yro BoszBpamiaer meton hashCode()? Jlns wero oH umcmonbdyercsa? B kakom
cllyyae OH 00s3aTelbHO JOJKEeH ObITh mepeonpeneneH? Kakomy npaBuily HOMKEH
yIOBJIETBOPATh  XdmKoJa oObekTa? Kakme pekoMeHAanmuu CyIeCTBYIOT IO €ro
BBIYUCIICHUIO?

15) Yro Bo3Bpamaet Metof toString()? I'me on ucnonbiyercs no ymoadanuio? Kakoit
ornepanuy Haj o0ObeKTaMu Tumna String ciexyer u3deratb mpu KOJAUPOBAHUU ITOTO
meTona?
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16) Mo»xHO 71 UCTIIOJIb30BaTh CCHUIOYHYIO NIEPEMEHHYIO CyIepKiacca 1 paboThl ¢
00BEKTOM MoAKiacca?

17) HazoBure mnpeumyiiecTBa U HEJOCTATKH TMOAXOAA, MPEANOIararoiero
oOpamieHre K OOBEKTaM [MOAKJIacca C TIOMOIIbIO CCBUIOYHOW NEpPEeMEHHOM
cylnepkiiacca.

17) Yto Takoe nuHamMuyecKasi AUCIETYEPU3ALUS METO0B?

18) Kak 3amperutrh HacieJOBaHUE OT HEKOTOporo kiacca A (caenaTh Kiacc
(uHaIBHBIM)?

19) YUro moHuMarT MOJ KJIACCOM-UHTEPPEHCOM W MOJ KIACCOM, PEATU3YIOIIUM
unTepdeiic? Jlyis yero uCnoyib3yroTcs HHTEphench?

20) Kakoe npenMyIiecTBo JaeT UCIOJIb30BaHUE MHTEPPEHCHBIX CCHUIOK (HA IpUMEpe
Baiero [Ipoekra3)?

21) Kakoii meton onpezeneH B oubiamoreunom uHTepderice Comparable? Jlns gero
UCToNIb3yeTcst ATOT uHTepderic (Ha mpumepe Bamero [Ipoexrald)? Kak Bkimtouuthb
uHTepdeiic B kimacc?

22) B0o3MOHO 11 MHOKECTBEHHOE HacyieoBaHue B Java?

23) UTto moHUMAIOT O] CMEIIAHHBIM HACJIEIOBAHUEM ?

24) OObsicHUTE MEXaHW3M, MO3BOJIMBIIMI B mpoekre [IpoekT2 MmeTh OJMH METOA
JUIsl COPTUPOBKHU M OJTMH METOJ /Il BBIBOJIAa MAacCUBa OOBEKTOB M MCHOJIb30BATh 3TU
METOJbI 111 OOBEKTOB pa3HbIX KjaaccoB. CpaBHUTE TakKOWl BapuWaHT C BapUaHTOM,
MO/IPa3yMEBAIOIIUM HaJIUYHUE MEPErpyKEHHBIX METOJAOB COPTUPOBKHU U BBIBOJAA IS
KaXJI0T0 KJjlacca 0OBEKTOB, UCIOJIB3YEMBIX B MporpaMme (YKaKUTE TPEUMYIIIECTBA U
HEJIOCTATKH).

25) OObsicHUTe MeXaHHM3M, MO3BOJIMBIIHMK B mpoekte [IpoexT3 umeTh OJIMH MeToA
JUTSl COPTUPOBKH U OJIMH METOJ IS BBIBOJIA MacCHBa OOBEKTOB M HUCIOIB30BATh ATH
METOMBI JJI1 OOBEKTOB Pa3HBIX KiaccoB. CpaBHUTE TaKOW BapUaHT C BapUAHTOM,
NOAPa3yMEBAIOIIUM HAJIUYHUE MEPETPYKEHHBIX METOAOB COPTUPOBKHU U BBIBOAA IS
Ka)KJI0TO KJlacca 00BEKTOB, UCIIOJIb3yEMbIX B ITporpamMme. (YKaKUTE MPEUMYIIeCTBa U
HEJIOCTATKH).

26) U B Ilpoekte2 u B IIpoekTe3 nmpuMeHEHbI NOAXOAbI, TO3BOJIAIONIUE UMETh OJUH
METOJ JUIsi COPTUPOBKM M OJMH METOJ [JIi BBIBOJIA MacCUBa OOBEKTOB U
UCIIOJIB30BaTh JITH METONBI IS OOBEKTOB pa3HBIX KiaccoB. [louemy moaxon,
npuMeHeHHbli B [Ipoekte3 sBnsiercss OoJjiee yHUBEPCAIbHBIM, Ye€M TMOAXO/,
npuMeHeHHbIN B [IpoexTe2?
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3. JABOPATOPHAA PABOTA Ne 2. MAHUITYJIMPOBAHUE
OBBEKTAMM PA3HBIX KJTACCOB B JAVA-ITPOI'PAMME.
MMPOIr'PAMMUPOBAHUE B3AUMOJIEHCTBUSI
IHPOCTBIX OBBEKTOB

3.1. llean padoTbI

[enpro naHHON pabOTHI SABIAETCS 3aKPEIUICHWE HABBIKOB Pa3pabOTKH KIIACCOB-
m1abJI0OHOB JIJIsE CO3/IaHUS OOBEKTOB B COOTBETCTBUM C MPUHIIMIIOM HUHKAICYJISAIUH
JAHHBIX W METOAOB (MOAIpOrpamMm) mjisi paboOThl C 3THUMHU JaHHBIMH, a TaKXKe
CO37aHUSI W HCIIONB30BAHUSA MPOCTHIX OOBEKTOB B MPOrpaMMme, OPraHU3YIOIICH
B3aMMO/JICHICTBHE OOHEKTOB PA3HBIX KJIACCOB.

3.2. IlocranoBKa 3a1a4u

Pazpaborars mnporpamMmy, peaau3yOIIyl0 B3aUMOJEHCTBUE JBYX OOBEKTOB,
3aJaHHBIX ~ BapwaHTOM 3amanms. J[ns  co3ganmst  0O0BEKTOB  pa3paboTaTh
COOTBETCTBYIOIIME KiacChl. MeTobl OOBEKTOB OTIaAUTh, UCIOIB3YsI BO3MOXKHOCTH
nanenu 00bekToB Bluel.

3.3. BHeayauTopHasi MOAr0TOBKAa

Jlist moArOTOBKM K JIaOOpaTopHOWM paboTe cieayeT H3YyYuTh  KpaTKHe
TEOPETUYECKHE CBEJICHUS, MPUBEACHHBIE B MYHKTE 3.4 METOIMYECKUX YKa3aHUU.
Pexomennyercs takxe o3Hakomuthes ¢ [1]  (c.133-153).

3.4. KpaTkue TeopeTu4ecKkue cBeleHUs
3.4.1. Knacchl ¥ 00beKThI

OOIl crTpoutcs Ha 4YETBIpEX OCHOBHBIX MpPHUHIMIAX: A0CTpPaKUus,
HHKANCYJIAus, HacJeqoBaHue u nojaumopdusm [2]. B nanHoii nabGopatopHOit
paboTe 3aKpervIsiioTCS HAaBBIKM MCIIOJIB30BAHUST MEXAHU3MOB HWHKAICYJISIUU,
NOJAJIEPKUBAEMBIX S3bIKOM Java.

WNukancynsiuuss — 53TO MEXaHHU3M, KOTOpPBIA CBS3BIBAET KON BMECTE C
o0pabaTblBaeMbIMU UM JIAaHHBIMU M COXpaHSET UX B 0€30MACHOCTH KaK OT BHEILIHETO
BJIIUSIHUSA, TAK U OT OITUOOYHOTO MCIIOJIb30BaHUSI.

OcHoBoOl MHKAINCYJIANUU B Java sBisercsa kiaacc. JIrobas KOHIEHINS, KOTOPYIO
BBl XOTHTE peann3oBaTh B Java-mporpamme, JOJKHA OBITh WHKANCYJIMPOBAaHA B
KJI1acc.

Knacc — 310 normueckass KOHCTPYKLMSI, KOTOpAas ONPEAECISAET CTPYKTYpy U
noBeJIeHHE (JJaHHbIC U KOJI) 00BEKTA.

OOBEKT — CTPYKTypa, OOBEIUHSIONAS HEKOTOPOE€ KOJUYECTBO JIaHHBIX H
CIOCOOBI yIIpaBJICHUS STUMU JaHHBIMU.
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CocTostHue 00beKTa — COBOKYITHOCTh 3HAUYEHUM DJIEMEHTOB JIAHHBIX OOBEKTa B
JAHHBI MOMEHT BPEMEHHU.

Memoovl 00beKTa — KOJA, pEaNM3yIOUIUMH CHOCOOBl YIpaBiCHUS JIaHHBIMU
00BbeKTa (XapaKTEepU3YIOT OBEICHUE 00BEKTA).

MoXHO cKa3arh, 4YTO KJACcC OINpeneisieT HOBbIM TUIl JaHHbIX. llocne
OTpe/elIeHUs] HOBBIM THUII MOXHO HCIIOJIb30BaTh ISl CO3JaHUS OOBEKTOB. Takum
00pa3oMm, KJIacc — 3TO MAOJIOH (YEPTEXK), IO KOTOPOMY CO3/1aeTCsi OOBEKT, & OOBEKT —
AK3eMIUIAp kiacca. MHoraa roBopst, 4yTo Kiacc — 3To ¢adpuka mo Mpou3BOACTBY
0OBEKTOB.

[lycTe kilacc ompejensieT CBOMCTBA M IOBEACHUE HEKOTOPOM CYIIHOCTH,
HalpuMep, CYHIHOCTH «CTyAeHT». «CTyJIeHT» HMEET CBOWCTBA: HOMEpP 3a4eTKHU
(KJTI0YEBOE, T.€. YHUKAIBHOE JJIs KaKJOro CTyAeHTa), paMuiivs, uMs, OTYECTBO, IO
POKJIEHHUs, TPYIINa, yBICUYCHHE. DTH CBOMCTBA SIBISIOTCS NEPEMEHHBIMU (ITOJISIMU)
KJlacca ¥ UMEIOT COOTBETCTBYyIolue Tumbl. [loBelneHue cTyaeHTa oOIpeaensercs
MeTolaMu Kjacca. Hampumep, B kjlacce MOXKET OBbITh OINpPEAENIeH METOJ| «M3MEHUTD
YBJICUCHUEY.

Ha ocHoBe kiacca MOTYT OBITH CO3/IaHBI OTJEIBHBIC YK3EMIUISIPHI CTYICHTOB:
NBanos, IleTpoB, u T.A., KOTOPbIE MOTYT MEHSITh CBOU YBIICUEHUS.

JlanHbie, onpenensieMble B KJacce HA3bIBAIOT YieHAMHU-TIEpEeMEHHbIMH (member
variables), miam mepeMeHHBIMU JK3eMmIunipa (instance variables), win ToIAMH
o0BbeKTa, Uau cBoWcTBaMu (arpubyramu) oOwvekta. Kon, omepupyromwuii ¢ 3TUMHU
JAHHBIMH, Ha3bIBAIOT WICHaMHU-MeToAaMu (member methods) niam mpocTo MeTogamu.

B npaBuibHO 3anucaHHbIX Java-nporpamMmax METOAbl ONMPEACIISIIOT, KaK MOMXKHO
UCII0JIb30BaTh YWICHBI-IIEPEMEHHBIE.

JocTyn K 3jieMeHTaM (Y4ieHaM) KJIacca

[lepemenHbIe-uIeHBI KJIacca JOCTYITHBI BCEM METO/IaM-4JIeHaM Kjacca.

Cnoco0 nocTymna K MEepeMEHHbIM M METOJaM M3 JPYTUX KJIacCOB OIpeelisieT
cnenu@uKaTop AOCTyNa, KOTOPBIA MPEAlIeCTBYET OCTaJbHOM 4acTh OOBSBICHUS
aJeMeHTa (4JieHa) Kiacca.

K mepemMeHHBIM M MeTOJaM Kjacca, UMeromuM crnenudukarop public MoxHO
MOJIYYHUTh JIOCTYT U3 JIFOOOW TOUKH MPOTPAMMBI, T.€. U3 IPYTUX KIACCOB U MAaKETOB.

[lepemenHble W METOIBI KJlacca, MMEKOIIHME crenudukaTop private TOCTYITHBI
TOJILKO WIeHaM KJiacca (T.€. TOJIbKO BHYTPH KJiacca).

Korma Hukakoil cmenmudukarop A0CTyna HE HCIONB3yeTcs (10 YMOJIYAHHIO)
AJIEMEHT KJiacca cunutaercs public (00men0CcTymHBIM) B MPEEIax CBOETO MaKeTa, HO
K HEMy HEeb3sl 00pallatbCsd W3BHE 3TOro nakera (makerbl OyAyT pacCMOTPEHBI
03Ke).

Cnemuduxkarop protected (3amIMINEHHBIN) NPUMEHSETCS  TOJBKO  MPH
UCIIOJIb30BAaHUU HacjeaoBaHus (paccMoTpuM mo3xe). [lo3Bossier smeMeHTy ObITh
BUJIMMBIM HM3BHE TEKYILEro IMaKeTa, HO TOJbKO B KJIACCAX, SIBJISIOUIUXCS MPSIMBIMU
noJiKJiaccamu (IMOTOMKaMHU) KJ1acca, YWICHOM KOTOPOTO SIBIISIETCS ATOT JIEMEHT.

[IepemenHbIe, ONpPEEICHHBIE B KJIACCE HA3BIBAIOTCS IEPEMEHHBIMU SK3EMILISPA,
T.K. KXl HK3EMIULIp Kiacca (T.e. KaXIblii OOBEKT Kiacca) COJEPKHUT CBOIO
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COOCTBEHHYIO KOITUIO ATUX MEpPEMEHHBIX. Takum 00pa3om, JaHHBIE OJHOTO O0BEKTa
OTJEJIEHBI OT JAHHBIX JPYTOrO.

Metoasl ompeneneHbl B Kjacce, HO 3allyCKaloTcs OT HMEHM OOBeKTa-
IK3EeMILIApa Ki1acca (KpoMe METOJI0B, OTMEUCHHBIX KITFOUEBBIM CIIOBOM Static).

Metoasl U 1O, OTMEUCHHBIC CJIOBOM Static, CUMTAIOTCS IMPHUHAJICHKHOCTHIO
KJ1acca, a He o0bekTa. Takue MeTO bl 3aIyCKalTCsl OT MMEHHU Kjlacca, a MMeHa IOJIeH
YTOYHSIFOTCSI HIMEHEM Kiiacca, Harpumep: double y=Math.sin(x)*Math.PI;

MoxkHO co3haBaTh KJIacChl, COJEpKallue TOJIbKO MepeMeHHble. Takol Kiacc
OyJZleT ONMUChIBaTh OOBEKTHI, AHATIOTUYHBIE CTPYKTYpaM JAHHBIX THUIMA «3aIUCh» (THUI
JTaHHBIX «record» B s3bike Pascal u Tun gaHHBIX struct B si3pike C/C++).

MoxHO co3/aBaTh KJIAcChl, COJEpXKallue TOJbBKO MeTOoAbl (OuOIMOTEKH
METOJIOB).

Buumanue! B knacce, komopwlit 0ydem ucnonv3o6amuvcia Kak wiadioH 01
co30anus 00veKkmos, ciedyem u3bdecamv NPUCYMICMEUA CHIAMUYECKUX UTEHOB.
Hcknwuenue cocmaenawm final-nepemennvie (umenosannvle KOHCHMAHMbBL),
KOmopwvle OO0NHCHBL pPAa30eAmbca 6cemMu odvekmamu Kiacca (Xpanamcs 6
cmamuyecKkom KOHmeKcme Kaaccd, a He 8 00beKmax).

Kunacc, KOTOpbIii SIBJISIETCS CTAPTOBOM TOYKOW IMPOTPAMMBI, JOJKEH COJNEPKATH
METOJI main.

Co3nanue 00beKTOB. MeT0IbI-KOHCTPYKTOPBI.

Onepanusi new JUHAMHYECKHM paclpefenser mamsiTh [l 00beKTa,
CO3/1aBa€MOI'0 Ha OCHOBE KJacca, M BO3BpallacT aJ[pec COOTBETCTBYIOIIETO OJ0Ka
namsatd. [lpu co3pganum oO0BEKTa WUCHONB3YyeTCs cieayromas oobmas dopma
oriepaTopa MpruCcBauBaHUS: class_var = new classname();

3nech class var — mepeMeHHasi TUIIa «KJIacC», KOTopasi CO3/1aeTCs;

classname() — oIMH U3 KOHCTPYKTOPOB KJlacca, FK3EMIUISIP KOTOPOTO CO3/aeTCs
(MMs1 KOHCTPYKTOpA COBITaJIa€T C UMEHEM KJ1acca).

KoHCTpyKTOp — 3TO CrienMaibHbIA METOJI KJacca, KOTOPBIN ONpeeIisieT, Kakue
JEHUCTBUS JOJDKHBI BBITIOTHATHCS MPU CO3aHUN 00BbEKTa JAHHOTO Kjlacca.

On nmomwkeH uMmeTh crnenudukarop public, T.K. KOHCTPYKTOp 3aIyCKaeTcs W3
JPyToOro Kiacca.

Hampumep, B kimacce TestBox cozmaercs 00bekT knacca Box.

Box box1=new Box() ; // e knacce TestBox

Nmst MeTO1a-KOHCTPYKTOpPA COBMAAAET C UMEHEM KJlacca.

KoHcTpykTOp MOXET UMETh (UJIM HE UMETh) TTapaMeTpPhI.

B xmacce (mns mpumepa — B kiacce Box) MoxkeT ObITh 3aaHO HECKOJBKO
KOHCTPYKTOPOB, OTJIMYAFOITUXCS HA0OPOM ITapaMeTPOB:

public class Box{

private double d, w, h; /nons ckpbimsi e knacce
// MEMOObI-KOHCMPYKMOPbI:
public Box(){d=0.0; w=0.0; h=0.0;} // 6e3 napamempoe
public Box(double d1, double w1, double h1 ){
d=d1; w=w1; h=h1;} //c napamempamu

Pexomenoyemca oo0a3amenvno 3adaeamv 6 Kiacce KOHCMPYKmop 0e3
napamempos, oace eciu, Ha NEPEbLIl 63271510, KANCEMCs, YmMo OH He HydceH. /leno
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6 mom, Umo mom KOHCMPYKmMOpP UCROIb3YEMCA KAK KOHCMPDYKmMOp no
ymoaruanuio npu peaiulzauuu npurnuyuna Hac1e006aHus.

CokpbiTHE IEPEMEHHOH IK3eMILIAPA.

Ecnmu nokanpHas mepeMenHass Mmerona (a ¢opMalbHBIE MapaMeTphl SBISIOTCS
JOKaJIbHBIMU TEPEMEHHBIMU) UMEET TAKO€ K€ MMs, KaK IepeMeHHas 3K3eMILIpa,
JOKalbHasi IEpEMEHHas CKpbIBa€T MEPEMEHHYI JK3emiuisipa. T.e. npu
ynoTpeOJIeHNH JaHHOTO UMEHH oOpamieHue OyaeT MpPOUCXOAUTh TOJBKO K
JOKaJIbHOW NEepeMEHHOW. B mnpuBeneHHOM BbIIE KOAE 3Ta MNpoOJieMa pelraeTcs
IMyTEeM HCIIOJIb30BaHUS HECOBMAJAIOIINX WMEH I TMEePEeMEHHBIX DJK3eMIULsIpa U
napamMeTpoB KOHCTPYKTOPA.

Bropoii cnoco0 peuieHuss naHHOW MOpoOJIeMbl — HMCIOJb30BaHUE KIIFOUEBOTO
cioga this.

KimtoueBoe cioBo this wucnonb3yercs, Korga y MeTOAa  BO3HHUKAET
HEO0OXOIMMOCTh 00paIaThCsl K 00BEKTY, KOTOPBIN €ro BhI3BAI.

this — 2TO cchlIka Ha TEKYIIUH OOBEKT, T.€. OOBEKT, METOJ KOTOPOro ObLI
BBI3BaH.

Hanpumep, ecinu B BBI3BIBAIOIIEM KiIacce OT MMEHM OOBEKTa, Ha KOTOPBIN
cchutaeTcs nepeMennas box 1 ObL1 3amymieH Metos equals():

box1.equals(box2); , To B cchlIouHOM nepeMeHHOH this OyaeT HaXOAUTbCA TOT
e aJipec, 4YTO U B CCBUIOYHON IepeMeHHoi box 1.

CrnoBo this MOXHO HCTIOJIB30BaTh BE3JIE, TNI€ pa3pelraeTcsl CChlIKa Ha OOBEKT

Tekymiero kiacca. Ko kimacca Box MoxkeT ObITh U3MEHEH CJIEAYIOIINM 00pa3oMm:
public class Box{
//nonsi
private double d, w, h; /ckpbimbI e knacce
//Memo0dbI-KOHCMPYKMopbI

public Box(double d, double w, double h){ / ¢ napamempamu
this.d=d; this.w=w; this.h=h;}

IIpaBuJbHBIH, ¢ TOYKH 3PEHHS] MHKATCYJISIMH, METO_CO3IaAHUS KJIACCOB-
1IA0JIOHOB.

Kpome MeTom0B-KOHCTPYKTOPOB B KjacCe€ MOTYT OBITh ONpPENETCHBI TakK
HA3bIBAEMBIE METOJBI-TETTEPHI M METOJIBI-CETTEPHI, YePE3 KOTOPHIC OCYIIECTBIISACTCS
JOCTYIl K private-mepeMeHHBIM  JK3eMIUIsipa, JAPYrHe TOJIE3HbIE  METOIBI,
OTIPEIEIISIONTNE TMOBEICHNEe OOBEKTa, a TaKXKE METOJbI, MCIOJIb3yeMbIe IPyTUMH
METOJIaMH KJ1acca (CO3JaHHBIC C IEIBI0 YIYUIICHHUS CTPYKTYPHI KOJa).

Hcnonws3yercst obiiee mpaBuiio: B MPaBWIBHO (C TOYKH 3PEHUS MHKATCYJISIINN)
HAIMCAaHHBIX Java-mporpaMmax METOABl OMPEICISIIOT, KaK MOXHO HCIIOJIb30BaTh
4JIeHBI-TIEpeMEHHbIe. Takol MOAXoa MpeAoXpaHseT KO U JaHHBIE OT IPOU3BOIHHOTO
J0CTyTa U3 JPYTUX KOJOB, ONPECICHHBIX BHE JaHHOTrO Kiacca. JlocTym K Komy u
JaHHBIM BHYTPH 3allUTHOH 000J0YKM (KJacca) CTPOTO KOHTPOJHUPYETCS dYepes
TIIATEJIFHO CIPOCKTHUPOBAaHHBIM wHTEepdeic. Tak kak private-uwieHbl Kiacca
OKa3bIBAIOTCS JOCTYIHBIMH JAPYTHM YaCTAM BaIllei MporpaMMbl TOJIbKO uepes3 public-
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MCTOJAbI, Bbl MOKCTC OBITH YBCPCHBI, YTO HHKAKHUC HCIIOAXOIAIIUC ,IICﬁCTBHiI HC
BBIITOJIHATCA.

Ha3HauyeHue CCHIJIOYHBIX NePeMEHHBIX 00beKTA.

Oo6pamenue (DoCcTym) K OOBEKTY MPOU3ZBOJMTCSA C IOMOIIBIO CCHUIOYHBIX
NEPEMEHHBIX.

[Iycte B mporpamMme  BBINOJHSETCS — CIEAYIONIAsl — MOCJIEIOBATEIbHOCTD
OIepaTopOB:

Box bl1=new Box(5,3,1);

Box b2=bl1;

b1=null;

[Ipn BeimosmHeHun omnepatopa Box bl=new Box(5,3,1); ocymecTBustoTCS
cienyouume AeiCTBUA.

1) Co3naercs ccbuika Ha 00bekT THNa BoxX, koTopoil npucBanBaeTcsi 3HaueHue null,
T.€. NepeMeHHas box1 Mmoka He yKa3blBaeT HA KOHKPETHBIM OOBEKT (SKBHUBAJIECHTHO
Box bl;).

2) Omepanusi new pacnpeiensier IAUHAMHYECKH (T.€. BO BpeMs BBINOJHEHUS
IpOrpaMMbl) MaMsTh Uisi OOBEKTa M BO3BpAIAe€T CCHUIKY Ha Hee (ampec Oioka
namsTH). JTa CChUIKA COXPaHSIETCS B IepeMeHHOM box 1 (3KBUBaJICHTHO bl=new
Box(5,3,1);).

[Tpu Bemonnennn omepatopa Box b2=b1; ccruike b2 Ha 00BeKT Ki1acca Box
OyZeT MPUCBOEHO 3HAYEHWE CCHUIKK bl. 3TO 3HAYUT, YTO CCHIJIOYHBIE MEPEMEHHBIC
bl u b2 OGyayT cchuUiaTbCcsl Ha OJIUH M TOT k€ OOBEKT, T.€. Y oObeKkTa OyAeT JBa
NICEeBJIOHUMA.

B nanHoM npumepe KOmMpoBajioCh 3HAUYEHHUE CChUIKM (aapeca) oObekTa. YToObl
MOJIYYUTh KOIHIO CaMOTO OOBEKTa, HY>KHO CO3/1aTh HOBBIM OOBEKT TOr0 ke Kiacca
Opy TMOMOINM ONEpalMd NEW, a 3aTeM IPUCBOUTH €ro MOJSM 3HAYeHHUs MOJIeH
nepBoro oobekTa. [lpu ucmonb3oBaHnuM mnepBoil Bepcuu kiacca Box (¢ private-
nojisiMi) B BbB3bIBatomuil kiacc (TestBox) mnpuaercss BKIIOUWTH CIEAYIOIINE
ONEePaTOpPHI:

Box bl1=new Box();

b1l.setD(b2.getD());

b1l.setH(b2.getH());

b1l.setW(b2.getW());

B kmacce Box MOXHO ompenenutb KOHCTPYKTOp, CTPOSIINM KJIOH OOBEKTa,

CCBUIKA Ha KOTOPBIMN MEPEAACTCSA B KAUECTBE IMapaMeTpa:
public class Box{
//nonsi
private double d, w, h; /ckpbimbI e knacce
//Memo0dbI-KOHCMPYKMOopbI

public Box(Box b){ // cmpoum knoH o6ekma b
d=b.d; w=b.w;.h=w.h;}

Torga ki10H 00BEKTa B BBBI3BIBAIOIIEM KIJIACCE MOXHO CO3/1aTh C MOMOIIbIO
ATOr0 KOHCTPYKTOpA:
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Box b1 = new Box(5,3,1);
Box b2 = new (b1);

3.4.2. PaboTa ¢ maneJbi0 00eKTOB BlueJ

PaGoty ¢ manensto kona BlueJ nmokakem na mpumepe npekra Labl1 1 Box.
Crpyktypa mpoekta Labl1 1 Box uzo6paxkena Ha pucynke 3.1.

TestBox Box

Pucynok 3.1 — Ctpykrypa npoekta Labl1 1 Box

TekcT mporpammel.

public class Box{ /CywHocmb — Kopobka
//nons (ceolicmea cyujHocmu) — On1uHa, WUPUHa, 8biIcoma KOpobKu
private double d, w, h; /ckpbimbI e knacce
//Memo0dbI-KOHCMPYKMopbI
public Box(){d=0.0; w=0.0; h=0.0;}
public Box(double d1, double w1, double h1 ){
d=d1; w=w1; h=h1;}
//memodbi-eemmepsbi (Aocmyn K NossiM)
public double getD(){return d;}
public double getW(){return w;}
public double getH(){return h;}
//Mmemodbi-cemmepbl (Gocmyn K rosisim)
public void setD(double d1){d=d1;}
public void setW(double w1){w=w1;}
public void setH(double h1){h=h1;}
//Opyaue nonesHbie Memodbl
public double volume(){return d*w*h;} / eozepawaem o6nema
public String toString(){ /eo3epawaem cmpoky onucaHusi o6bLekma
return String.format("Box: d = %.2f, w = %.2f, h = %.2f",d,w,h);
}
} /Box
//Ko0d ebI3bicaroue20 Knacca:
public class TestBox{ /npoekm Lab11_1_Box
public static void main (String args[ ]){
//co3daHue o6Bekmoe
Box box1=new Box(); /ebi3068 koHcmpykmopa 6e3 napamempoe
Box box2=new Bo0x(6.2,4.5,3.9); // ebi1306 kOHCMpyKmopa
// ¢ napamempamu
//0anee memodsl, onpedesieHHbIe 8 Kracce Box, 3anyckaromcsi
// om umeHu o6ekmoe amoezo ksnacca box1 u box2
System.out.printf("lMepBas kopobouka: %s\n", box1.toString());
// a 30ecb Mmemo0 printin ucnonbzyem memoad toString o6exkma,
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// Ha KomopbIU yka3bieaem ccbisika box2, Mo ymosi4aHuro
System.out.printf("Btopas kopo6ouka: %s\n", box2);
box1.setD(5.0);
box1.setW(5.0);
box1.setH(5.0);
System.out.printf(
"lMepBas kopobouka nocne nsmeHeHusi paamepoB: %s\n",
box1.toString());
double a=box1.volume()+box2.volume();
System.out.printf("CymMmmapHbIn o6bem: %.2f\n", a);

System.out.printf("CymmapHas BbicoTa: %.2f\n",
(box1.getH()+box2.getH()));
}

} /TestBox

[Ilesuox mpaBoOW KJIaBHIIEW MBIIHK IO Kiaccy BOX OTKpBIBAET KOHTEKCTHOE
MeHI0 (pucyHok 3.2). Beibop B meHio ¢pynkuuu new Box() MHUIMHpPYET cO3daHHE
o0bekTa boxl, KOTOpHIA sBiseTCA SK3eMIUIIpoM Kiacca Box. OH mosBnsercs B
naHenau 00beKTOB (pUCYHOK 3.3).

<% Bluek Labll 1 Boa
Project Edit Tools View Help

[New Class.._ TestBox
L= |

new Box()

| e M

I

|QD ' new Box(double d1, double w1, double h1)

| Compile |

Open Editor

Compile

Inspect

Femove

Pucynok 3.2 — CTpykTypa npoeKTa U KOHTEKCTHOE MEHIO Kilacca Box
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Project Edit Tools View Help

=

[ Compile ]

box1 : Box

Pucynok 3.3 — IlosiBnenue o0bekTa box1 B maHenu oObEKTOB

JIBOMHON IIETYOK JICBOM KIIABUIIECH MBIIK Ha 0O0OBeKkTe boxl mo3BosIeT
IPOCMOTPETh 3HAYCHUS TI0JIel 00beKTa (MMePEMEHHBIX SK3EMILISIpa) — PUCYHOK 3.4.

Project Edit Tools View Help

E <% Bluel: Object [nspem
= —

E boxl @ Box

Inspeck

private double d

iaet

private double w

private double h

Show static Fields ]

o

Pucynok 3.4 — IlpocmoTp 3HaueHu# noseit oobekra box|1

[Ilemyok mpaBoil KJIaBHIIEH MBIIIK MO 00beKTy Box1 OTKpbIBaeT KOHTEKCTHOE
MEHI0O O0BEKTa, KOTOpPOE TMO3BOJSET 3alyCTUTh Ha BBIMIOJHEHHUE JIO00M M3 €ero
MEeTOJI0B (pUCYHOK 3.5).
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inherited from Object »

double getD(
double getH(
double getWi
void setD{double d1)
void setH({double h1)

void setWidouble w1)
String toString ()

double volume()

]

Inspect

Remove

Pucynok 3.5 — KontekctHoe MeHI0 00BbekTa box|1

Teneps co3naanm o0bEKT Kiacca Box, UCMOIb3ysi KOHCTPYKTOP C MapaMeTpamu

(pucynku 3.6, 3.7, 3.8, 3.9). B nanenu 00beKTOB MOSIBISIETCS SK3EeMIUISP Kiacca Box
c umenem Box2.

% Bluek Labll 1 Bos

P_rcu__igct _Edit T_c:culs_ "g"iew He!p

TestBox Box

Il
|
V

| new Box()

osoonnme cnmats new Box(double d1, double w1, double h1)
4| L[}

Qpen Editor

Compile

Inspect
Remove

-

Pucynox 3.6 — BeiOop B KOHTEKCTHOM MEHIO Kilacca Box dyHKkuuu new,
Hcnonb3yronieil KOHCTPYKTOP € apaMeTpamMu



Project

Box({double d1, double w1, double h1)

Mame of Instance: box2

new Box ( | w , double di

+ |, double wi

- ] double hi

[ Ok ][ Cancel ]

Box{double d1, double w1, double h1)

Mame of Instance: |box2

new Box [: 5 w |, double di

4 double w1

a1

3 - ) double hi

Ok H Cancel ]

% Bluel: Labl1_1 Box
Project Edit Toaols Miew Help

Mew Class...

TestBox

Compile

ot

Creating ohject... Done

Pucynox 3.9 — O6next Box2 mosiBuiics B maHenn 00bEKTOB

43
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OxHO MpocMOTpa 3HaUYCHHH ToJIel 00bekTa box2 n300pakeHo Ha pucyHnke 3.10.

Project Edit Tools View Help

% Bluel: Object Inspector E@g L
™y

h

Inspect
private double d 5.0 4
Zek |

private double w 4.0 -

[
o
o
[

private double b 3.0

Shaow static Fields ]

* o

Pucynok 3.10 — [Ipocmotp 3HaueHuit nosieit oobekTa box2

KonrtekctHoe MeHI0 00bekTa box2 nzoopakeHo Ha pucyHke 3.11. Pucynku 3.12
u 3.13 WUIIOCTPUPYIOT pe3ysbTaThl padoThl MeTo0B volume() wu toString(),
ompeneNeHHblx B Kiacce Box, u 3amymieHHBIX OT MMeHH oObekta box2 (u3
KOHTEKCTHOT'O MEHIO 00BheKTa box2.

Hcnonp3oBanue mMaHenu OOBEKTOB MPENOCTABISIET MPOTPAMMUCTY YIOOHYIO
BO3MOXHOCTh TPOBEPUTH PabOTy METOJOB OOBEKTAa MPH PA3TMYHBIX 3HAYCHHSIX
rapamMeTpOB METOOB M MEPEMEHHBIX IK3EMILISPA.

Bluel: Labl1 1 Bg inherited from Object » |

Project Edit Tools View Help double getD()

double getH()

double getwi( _ Box |
void setD{double d1)

void setH{double h1)

void setWidoublewd) | | »
String toString) T

double volume(

Inspect

Remove

box2 - Box

Pucynok 3.11 — KontekctHoe MeHI0 00BbeKkTa box2
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N !
i‘

Project Edit Toaols View Help

<% Blue): Method Result
—

E
g

Mew

:

daouble volumet )

box2. valume()

returned: = =
[ con t ¥

Pucynok 3.12 — Pe3ynbpTaT paboTsl MeToaa volume() IISI oObekTa box2

#% Blue): Labll 1 Box =B R
Project Edit Tools View Help
% Bluel: Method Result [ Lo o= | | —
Mew I

String koString()

box2.toString()
returned:

Inspect

Get

»||~

String "Box: d=5.0, w=4.0, h=3.0"

I __Fiini

Close
-

Tﬂ' .

i)I/ICYHOK 3.13 — PesynbTat pabotsl MeToa toString() ,Z[Jiil obbekTa box2

3.5. Beimonuenue paboTel B 1abopaTopuu

)
2)

3)

4)

Coznaiite Hosblil TPOEKT ¢ Ha3BaHueM Lab 2 ®damunus_['pynma.
Cxonupyiite B co3gaHHbld npoekT kiacc Kmaccl (peanusyer cBoiicTBa u
noBefaeHne  Cymuoctul) w3 mpoekta Lab 1 3 ®amumums ['pynma.
HamomuuMm, 4TO [maHHBIM Kiacc mepeornpenenser Meroasl equals(),
hashCode(), toString() cynepkiacca Object u peanuzyet meroq CompareTo()
oubsmoreunoro untepdeiica Comparable.

[To ananoruu ¢ kimaccom Kiaccl paspaboraiire Kitacc2 (peanusyeT cBoWcTBa
u noseneHre CymHOCTH 2), KOTOPBIA TOXKE MEPEONpeaessieT MeTOAbI
equals(), hashCode(), toString() cymnepkiacca Object u peanuzyer MeTO]
CompareTo() 6ubaunoreunoro unrepdeiica Comparable. CBoiicTBa 1 METOIbI
Cymraoctu?2 3a1anbl B Tabmure 3.1.

Ho6aBpTe B kmacc Kmaccl meron accord(), ompenemnsitominii COOTBETCTBHE
o0nekToB kiaccoB Kimacel u Knacc2 npyr apyry.
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5) Hob6aBere B kiacc Kitacc2 meron accord(), ompenensroniuii COOTBETCTBUE

00bekToB Ki1accoB Knacce2 u Knaccl apyr npyry.

Buumanue! Ileped npocpammuposanuem memooa accord(), onpedenatouie2o
00uH u3 acnekmoe nogedenusn cywynocmeii 1 u 2 , oo6a3amenvno cocmasvme 010K-
cXeMy anzopumma mMemooa u npugeoume ee 6 omueme.

6) Paszpaboraiite knacc ObjDemo, conepxkamumii meton main(). JlaHHbiid Kiacc

JIOJKEH JIEMOHCTPHUPOBATH:

— co3JaHue 00ObEKTOB 00OMX KJIACCOB;

— mnpumenenne meTonoB equals(), hashCode(), toString() mist 0OBEKTOB
kimacca Kmacc2 (ananormunsie JaeMcTBHsA A1 00beKTOB kiacca Kmaccl
JIEMOHCTPUPOBAIIUCH B MPEbIAYIIEH JIabopaToOpHOU paboTe);

— co3JaHue MaccuBa 00bekToB Kiacca Kimaccl (Maccusl);

— co3JaHue MaccuBa 00bekTOB Kiacca Kimacc2 (Maccus2);

— yHU(]UKaAIMIO COPTUPOBKH dJIeMEeHTOB MaccuBoB MaccuBl u Maccus2 3a
CUET HCIOJb30BAHUS B METOJIE€ COPTUPOBKU HHTEPHEUCHBIX CCHUIOK
(Comparable);

— B3aUMOJICHCTBHE OOBEKTOB, KOTOPOE BBIPAXKAECTCS B ONpPEAENICHUU
cooTBeTcTBUS OOBeKkTa Kiacca Kiaccl o0bekty kimacca Kiacc2 wu
Hao0OOPOT.

Jeiicmgyitme no ananozuu c npumepom, npueedeHHvim 6 pazoene 3.8.

7) HoOelitech ycCHEemIHOM KOMOWISIMM TOpOrpaMmbl  (YCTpPaHHUTE  BCE
CHHTAKCUYECKHE OITHOKH).

8) Cospaiite (B maHenu OOBEKTOB) JK3eMIUIsIpbl cymHocTer «Kmaccly wu
«Knace2» ¢ pasnuuHbiMu  3HaueHusiMu nojed. [IpoeppTe paboTy METOHOB,
3alylIeHHBIX OT UMEHH dK3eMIUIsipoB. Ocoboe BHUMaHUE yjenuTe MeTony accord().
OTOT METOJ] UMEET Pa3BETBIIAIONIYIOCS CTPYKTYPY M JOJIKEH OBbITh MPOTECTHUPOBAH
10 BCEM BETBSIM.

9) 3anycture wmeron main() npoekra. [lpoBeanTe KOMIUIEKCHYIO OTIAAKY
IpOrpaMMbl, MPOAHAIM3UPYUTE U TMPUBEAUTE B OTYETE PE3YJbTAThl BBINOJHECHHS
nporpammsl. llepen 3amyckoM mporpamMmbl B MEHIO OKHAa TEPMHMHAJIa YCTAHOBHTE
onuuu «Ounniath nepes BHI30BOM MeToAa», «Heorpannuennas Oydepusanusy».

Ecnim  BO3HMKHYT TpPYOHOCTM C OTJAQIKOW NPOTPaMMBl, HCIIOJIB3YWUTE
BO3MOXHOCTH OTiiaquuka Bluel.

Eme oauH yacTo npuMeHseMblid crnoco0 OTIaJKU IpOorpaMm (eciyd OTJIa4uK B
MHCTPYMEHTAJbHON CHUCTEME OTCYTCTBYET) — BCTaBKa B TEKCT IPOrpPaMMBbI
OTIEPaTOPOB «OTJIAJIOYHOM medatu», Hampumep, System.out.println() s BbIBOJA
IPOMEKYTOUYHBIX 3HAaYEHUH NMEPEMEHHBIX B OKHO TEPMHUHAIA U 0003HAUYECHMS BETBEH,
0 KOTOPBIM peaiu3yeTcss mporpamMmma. ITOT CHOCO0 OTJIAJKK HEyIoOeH TeM, YTO
IPOrPaMMUCTY B Psijie CllydaeB MPHUAETCS BMECTO OJHOIO ONepaTopa UCIOIb30BaTh
0yiok omnepatopoB (durypHsle CKOOKH) M CIEIWTh 3a TeM, YTOOBI OMEpaTOpbI
OTJIAJIOYHOM TeYaTH, & C HUMU U CTaBIINE HEHYXHBIMH OTPAHUYHUTENIN OJIOKOB ObLIH
yIJICHBI.
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2.6. BapuaHTbl 3a1aHNH

Howmep BapmanTa 3aganust V HEOOXOAUMO BBIYUCIUTH TIO0 (popmyIie
int V=(N<=14) ? variant : N%14;

rie N — HOMep CTyJIeHTa B CIIMCKE TPYTIIHI,

variant — HoMep BapuaHTa 3aJilanus B Taoiuie 2.1.

Crpykrypa wiacca Knaccl mjisi COOTBETCTBYIOIIETO BapuaHTa 3aJaHUs
ompesenieHa B MpeAbIAyIIei J1abopatopHor padorte. J[aHHBIN Kilacc KOMHUpyeTcs B
npoekt Lab 2 ®amunusa ['pynna u3 npoekra Lab 1 3 ®amwunusa ['pynna. Ilocne
storo B Knaccl noGasnsercs metos accord(), onpenensonuii COOTBETCTBUE 0O0BEKTa

kiacca Knaccl o0wekty knacca Kiacc2. Curnatypa metoa:
public boolean accord (Knacc2 obj) .

B tabmume 3.1, 3amaHbl Ha3BaHUS COOTBETCTBYIOIIMX CYIIHOCTEH, MEepEYCHBb
cBoiictB (mosieit) CymHOCTH2, YCIOBHUE COOTBETCTBUS cCyliHOcTe. CBOICTBA,
Ha3BaHHs KOTOPBIX 3aKaHYMBAIOTCA CHUMBOJIOM '?'  wumeroT tum boolean. Kiace
Kitace2, onpenensronuii cBoiicta u nopeaeHue CyImHOCTH 2, IPOTPaMMHUPYETCS 110
aHaimoruu ¢ kiaccoMm Kiaccl, mocime dero B Hero aooOaBisieTcs Meton accord(),
OnpeaeNsoIui coOOTBETCTBUE 00bekTa kiacca Kimacc2 oObekty kimacca Kiaccl.

Curnarypa MeToa:
public boolean accord (Knacc1 obj) .

Tabnuna 2.1 — Onucanue CymHOCTe!, y4aCTBYIOIIMX B IPOEKTE

Ne | Knaccl | Kmace2 | Ilons VcaoBue COOTBETCTBUS 0OBEKTOB
(cymi- (cymr- (private) kiaccal u kiacca 2
HOCTh 1) | HOCTB 2)
1 | Kaura AbGone- | Homep Ecnu KoJIM4ecTBO AK3EMILISAPOB
MEHT KOMHATHI, MEHBIIIE 5, TO KHUTa JOJDKHA
Ha3BaHHUE XPaHUTHCS B YUTAJIBLHOM 3ajie, UHa4Ye
(HAy4HBIH, B TOM a0OHEMEHTE, Ha3BaHUeE
YUICOHBIH, KOTOPOT'O COOTBETCTBYET TUITY KHUTH.
XyJ10XKe-
CTBEHHBIH,
YUTAJIbHBIN
3a1),
OTBETCTBCH-
HBIN
METOJTUCT.
2 | Tenesu- | Ilon- Jlnna, TeneBU30p MOKHO CTaBUTh HA
30p CTaBKa HIMpHYHA, MOJICTABKY, €CJIM JUIMHA U IIUPUHA
rpy30- IIOJICTABKH COOTBETCTBEHHO OOJIBIIIE
MOABEM- JUTMHBI U IUPUHBI TEJIEBU30DA,
HOCTb, rpy30I0IbEMHOCTD OJICTaBKH
Marepuall OOJIbIIIC UM PaBHA BECY TEJIEBU30pA.
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[Tponomxkenue Tadaubl 2.1

Neo | Knaccl | Kmace2 | Ions VYcaoBue cOOTBETCTBUSI OOBEKTOB
(cym- (cymr- (private) kiaccal u kimacca 2
HOCTb 1) | HOCTB 2)
3 | Cembs AxBapu- | O6bewm, CeMbst pbIO MOXKET JKUTH B
aKBapu- | yM dopma, aKBapuyMe, 00beM KOTOPOro O0JbIe
YMHBIX Marepual WM PaBEH PEKOMEHIYEMOMY 00beEMY
pBIOOK JUIS1 33JTAaHHOTO KOJIMYECTBA PHIOOK B
CEMbe.
4 | 3anstue | Aymurto- | KommuectBo | JIjist IEKIIMKM ¥ MPAKTHYECKOTO
pus MECT, 3aHATHUS TOJIXOIUT ayAUTOPHS C
€CTh JI0CKa?, | IOCKOM, OJJHUM KOMITBIOTEPOM U
KOJIMYECTBO | COOTBETCTBYIOLIUM YHCIIY CTYJIEHTOB
KOMIIbIO- KOJIMYECTBOM MECT, JJIA
TEpPOB 71a00paTOPHOTO 3aHSITHS MTOJXOIUT
ayIUTOPHUA C KOJIMYECTBOM
KOMIIBIOTEPOB, COOTBETCTBYIOIIUM
KOJIMYECTBY CTYJICHTOB.
5 |Iaptus | Mara3un | Ha3Banue [TapTus TOBapa MOXeET ObITh IPHUHSTA
TOBapa MarasuHa, B MarasuH, €CJiu
TUIl Mara3vHa | TUI TOBapa COOTBETCTBYET TUITY
(npoxyk- Mara3uHa (B MpoJlyKTOBOM Mara3suHe
TOBBI, MOTYT IPOJaBaTHCS TOJIBKO
YHUBEP- IPOJYKTHI, B Mara3uHe TKaHeh
CaJIbHBIN, TOJIbKO TKaHH, B YHUBEPCATLHOM
TKaHM), MarasuHe MOTYT MPOJaBaThCs BCe
MUHU- THUIIBI TPOIYKTOB), pa3Mep napTUu
MaJIbHBIH TOBapa HE MEHbIIE MUHUMAJIbLHO
pasmep JOMYCTUMOTO JIJIsl Mara3uHa.
MpUHUMA-
€MOM NapTuu
TOBapa
6 | 3an Konde- | Ha3zpanue, 3a1 NoOAXOAUT JJIsl TPOBEICHUS
pEHILIMS | YUCIIO KOH(EPEHIIUHU, €CITU KOJIUYECTBO MECT
YYaCTHUKOB, | OOJIbIIIE€ UM PAaBHO YUCITY
UCIIOJIb3Y- YYaCTHUKOB KOH(EpEHIIUH,
I0TCS obecrnieunBaroTCs (TIpU
Mpe3eHTa- HE00X0IMMOCTH) TpeOOBaHUS Ha
uuu?, UCIIOJIb30BaHUE B TOKIIAaxX
npeamnosia- npe3eHTaui (T.€. HaIu4Ke
raercs MYJIBTUMEIUIMHOTO 000PYIOBaHUS) U
AJIEKTPOHHOE | IPOBEACHUE AIEKTPOHHOTO
roJIocOBa- TOJIOCOBAHMS.

HUue?
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Ne | Knacel | Kmacc2 | IMons VciaoBue COOTBETCTBUS 0OBEKTOB
(cym- (cymr- (private) kiaccal u kimacca 2
HOCTb 1) | HOCTB 2)
7 | Koman- | Yemmu- | HasBanue, KomManga MoXeT yuyacTBOBaTh B
na oHAT BU/JI CTIOPTA, | YEMIIMOHATE, €CJIU Y KOMaH/]Ibl U
JINTa, YEeMITMOHATA COBNAAAIOT BUJI CHIOPTA
YUYUTBIBA- U JIUTa, a TAKXKE B CIIydae yuera
FOTCS YEMITMOHATOM IITpa(HBIX OYKOB,
mtpadHbie paHee MOoJyYeHHBIX KOMaHI0M, 3TO
OYKHu?, YUCJIO HE TOJKHO MPEBBIIATh
npeaes 1mo YCTaHOBJICHHOT'O JIJI1 YeMITHOHATa
mTpapHbIM npejena.
o4KaM
8 | dupma |IIpoekr | Ha3panwue, @®upMa MOXKET BBITIOJHSTH ITPOEKT,
OTpacib, eCJIi ee 00J1aCTh AeITEIbHOCTH
dbonx COBMAJAET C OTPACIbIO MTPOEKTA,
3apaboTHON | peHTHHT (GUpPMBI OOJIbILE WK PaBeH
TUIATHI, pPEUTHHTY TIpOEKTa, GoH/IA
PEUTHHL. 3apabOTHOM IJIAThI IPOEKTA XBATAET
JUISL 0OecIieueHNsT MUHUMAJIbHOM
3apIuiaThl COTPYAHUKOB (DUPMBI.
9 | Cembs Kunwe Tun (nom Ecnu B cembe OoJiee 8 yelloBexk,
WJTH HY>KEH JIOM, UHA4€ MOJIONUIYT U IOM U
KBapTHUPA), kBapTupa. Kaxxnmomy B3pociomy
KOJIMYECTBO | HYKHO 110 KOMHare. J[Boe aereit
KOMHAT, €CTh | MOTYT XUTbhb B OJJHOM KoMHare. Ecin
OankoH?, B CEMbE €CTh KOIIIKa MJIM CO0aKa,
CTOMMOCTb OankoH obs3aTeneH. Cymma OIUIaThl,
apeH bl npejrnoiaraeMasi CEMbei, T0KHa
OBITH OOJIBITIC WJIK PaBHA CTOMMOCTH
apeH/Ibl KUJIbS.
10 | TIpoe3n- | Tpanc- Topox, [Ipoe3Hol OUIET MOXKET OBITH
HOH NOPTHOE | BUJ HCIIOJIL30BaH JJIs MOC3IKH Ha
6uIeT cper- (aToOGYyC, TPAHCIIOPTHOM CPEJICTBE MIPU
CTBO TpONIeHByC, COBIIQJICHUU WX FOPOJIOB, €CIIU THUTI
. MIPOE3THOTO COOTBETCTBYET BUY
TpamBaii), TPaHCIOPTHOTO CPE/ICTBA
peaoCTaB- (YHHBEpCaIbHBIN TPOE3THOMN
JISIFOTCSI COOTBETCTBYET JIOOOMY BHTY
JTBTOTBI? TPAHCIIOPTHOTO CPEJICTBA),

BBITIOJIHSIETCS YCIIOBUE T10 JIbFOTaM
(ecyi Mpoe3AHOM JIbIOTHBIH, TO
TPAHCIIOPTHOE CPEACTBO JTOJKHO
OBITH C MPEIOCTABICHUEM JIBTOT).
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[Tponoxenne Tabaumpl 2.1

Neo | Knaccl | Kimace2 | Ions VYcaoBue cOOTBETCTBUSI 0OBEKTOB
(cymi- (cymr- (private) kiaccal u kimacca 2
HOCTb 1) | HOCTB 2)
11 | Bonu- ABTO- HasBanue, B aBTOmapke ropoJickoro TakCu MOTyT
TeJb napk THUII paboTaTh BOAUTENN BCEX KATETOPHil B
(MexayTro- Bo3pacte oT 20 1o 60 ner. B aBTonapke
poaHue MEXyTOPOIHUX aBTOOYCOB MOTYT
aBTOOYCHI, paborathk BoauTenn Kareropuu D, B
TPy30BbIE BO3pacte oT 25 1o 55 ner. B aBronapke
aBTOMOOWJIHM, | TPY30BBIX aBTOMOOMIIEH MOTYT paboTaTh
rOpOJICKOE BoauTtenu kareropuu C B Bozpacte oT 25
TaKCH), 1o 55 ner.
JTUPEKTOP
12 | Typ- buner I'opon JUis TypHoe3IKiu MOYKHO B3SITh OWIIET,
Moe3/1Ka OTIIPABIICHUS, | €CIIM COBIAJAIOT TOpPOJIa
ropoj COOTBETCTBEHHO OTIIPABJICHUS U
npuOBITHS, npuOBITHS, BU TPAHCIIOPTA, JaTa
BUJT MpUOBITUSI, U OOCIIaHHAs aTr€HTCTBOM
TpaHCIOpTAa, MaKCUMaJlbHas CTOMMOCTb OuJieTa He
KOJ[ TPaHC- MPEBBIIIAET PEeaTbHON CTOUMOCTH
MOPTHOTO ounera.
CpelCTBa,
naTa
OTIIPABIICHUS,
BpeMs
OTIpaBJICHUS,
naTa
npuobITHS,
BpeMs
pUOBITHS,
CTOMMOCTD
13 | Posetka | Buka Kon, Po3zeTka 1 BUIIKa MOAXOAST APYT IPYTY,
C 3a3eM- €CJIM OHU UMEIOT OJIMHAKOBBIN I[BET U
JeHuem?, MOIIHOCTb. {7151 eBpOpO3EeTKU HYKHA
IBET, BUJIKA C 3a3€MJICHUEM, T OOBITHOMN —
MOIIIHOCTh 0€e3 3a3eMJICHUSI.
14 | Pactenne | Pernon Hazpanue, Pactenne nogxoauT 1jisi peruoxHa, B
MUHUMAaJbHAs | IMAIMAa30H JOIMYCTUMBIX JJIsSI HETO
TeMIlepaTypa | TeMIEpaTyp BXOJUT AUANa30H rOI0BBIX
3a roj, TEeMIIepaTyp AJisi peTUOHA, a KOJMYECTBO
MaKCHMaJIbHas | TOKIJTUBBIX JHEH B Oy COOTBETCTBYET
Temmeparypa | TpeOOBaHHIO K YBIQKHEHHUIO TTOYBHI:
3a roj, WHTEHCHUBHOE YBJIa)KHEHHE — Ooiiee 250
KOJIMYECTBO JOXJTUBBIX IHEH B rojy, cpesiHee — oT
JTOKITTUBBIX 150 nmo 250, peaxoe — ot 50 mo 150.
JTHEHN B TOJTY.




2.7. Conep:kaHue oT4eTa

1) Lens paboThI.

2)
3)
4)
S)
6)

7)

8)
9)

ITocTtanoBka 3a/1a4i C YKa3aHHCM JAaHHBIX BapHaHTa 3aaHH1A.

Anroputm metoaa accord().

CrtpykTypa npoekTa.

TekcT Ki1accos.

Pe3ynprarel mpoBepku merona

HaHeJm 00bEKTOB.

[IpoTokoi

OTJAJKHU

(ommucanue

HaﬁHeHHI)IX CHHTAKCHYCCKHUX

JIOTUYECKUX OIIMOOK B TPOrpaMMe M CIIOCOOOB MX YCTPAHEHUS).

PGBYJ'II)TaTBI BBIIIOJIHCHUS ITPOIrpaMMBI U UX aHAJIN3.

13330:10)1158
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accord() ¢ TOMOIIBIO BO3MOXKHOCTEH

n

3.8. IIpumep nporpaMmsbl, peajusyrouieid B3anMoaeicTBHE IBYX 00bEeKTOB

Onucanne CymHOCTEM,

tadiune 3.2.

MOUIEKAIIUX MPOTrPAMMUPOBAHUIO,

PUBEJICHO

Ta6mmma 3.2 — Onucanne noJiel CyniHOCTe!, MOISKAIINUX TPOTPAMMHUPOBAHHUIO

Knaccl | Ilons Kiacc2 [Toss YcnoBue cOOTBETCTBUS 0OBEKTOB

(cymr- (public) (cymI- (private) | kiaccal u kacca 2

HOCTH 1) HOCTb 2)

Kpeiuka | Iuamerp, | Kactprons | O6bem, | Kpbillika NOgXOIUT K KacTproJie,
Marepuar, BBICOTA, | €CJIM OHA TOTO K€ LIBETa U
I[BET, [BET, c/ieiaHa U3 TOro K€ MaTepuaa,
dbopma JIBOMHOE | WJIM OHA CTEKJISIHHAS (CTEKJISTHHAS

JTHO? KPBIIIKa JTF000T0 IBETa MOIXO0IUT

K KacTproJie u3 Jitoboro Marepuaia
JA1000T0 1BETA) U €€ IIJIOIIAh
MPEeBBINIACT TIOMAIhL JHA
KAaCTPIOJIM HE MeHee, yeM Ha 0.5
cM M He OoJjiee, yeM Ha 1.5 cMm

Crpykrypa npoekrta Lab2 sem?2 npuBeneHa Ha pucyHke 3.14.

B
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Pucynok 3.14 — CTpykTypa npoeKTa, peaiu3yIoliero
B3anMoielicTBre 00BeKTOB Kiacca Lid (kpeimka) u Pan (kactprosis)

Texkcr nporpamMmel.

public class Lid implements Comparable <Lid> { /CywHocmb — Kpbiwka
.. //mekcm kKnacca u3 npedbidyuwiel nabopamopHol pabomsi

public boolean accord (Pan pan){
// onpedesisem coomeemcmeue KpbIWKU Kacmpirosie
// mekyuwjuli 06 ekm - KpbiWwkKa, 06 beKkm-napamMemp - KaCmMpHroJisi
return (material.equals("cteknsiHHas") || color.equals(pan.getColor())
&& material.equals(pan.getMaterial()))
&& (d-pan.getD()) >= 0.5 && (d-pan.getD()) <= 1.5;
}

} /Lid

public class Pan implements Comparable <Pan> {
//CyuwyHocmb - Kacmpronsi (bak)

/* Knacc eknrovyaem (peanusyem) uimepdgpetic Comparable <Type>,
3Ha4Yum oH GoJKeH codepxkamb peasiusayuro memoda compareTo(),
3a20/1080K KOMOPO20 onpedesieH 8 6UbIUOMe4YHOM
knacce-uimepdgpetice Comparable: int compareTo(Type ob);

¥
//bopmam 3anucu o kacmprorse:
private final static String PAN_FORMAT_STRING =

"KacTtprons: auametp=%5.2f cm, BbicoTa=%5.2f cm, %15s, %15s, %18s™;

//nons - nepeMeHHblIe 3K3eMrIsipa (CKpbImbI 8 Kiiacce)

private double d; / duamemp ocHoeaHus

private double h; /esicoma e caHmumempax

private String material; /mamepuan

private String color; /ueem

private boolean doubleBottom ; /0eoliHoe OHO?
//Memo0dbI-KOHCMPYKMOopbI (UCMOb3yemcsi MexaHUu3M rnepezpy3Ku)
//KoHcmpykmop 6e3 napamempoe



53

public Pan(){
this.d = 0.0; this.h = 0.0; this.material = "";
this.color = ""; this.doubleBottom = false;
}
//KOHCMpPYKmMop ¢ napamMempamu, UHUyuaausupyrowumu nosisi o6.ekma
public Pan(double d, double h, String material,
String color, boolean doubleBottom){
this.d = d; this.h = h; this.material = material;
this.color = color; this.doubleBottom=doubleBottom;
}
//KOHCMpPYyKmMop ¢ napamempomM-o6eKmom
//(koHCcmpyupyem knoH o6Lekma)
public Pan(Pan p){
d=p.d; h = p.h; material = p.material;
color = p.color; doubleBottom = p.doubleBottom;

}

//@ocmyn K nonsim

//memodbi-eemmepbl

public double getD(){return d;}

public double getH(){return h;}

public String getColor(){return color;}

public String getMaterial(){return material;}

public boolean getDoubleBottom(){return doubleBottom;}

//MemoOdbI-cemmepsbi
public void setD(double d){this.d = d;}
public void setH(double h){this.h = h;}
public void setColor(String color){this.color = color;}
public void setMaterial(String material)
{this.material = material;}

public void setDoubleBottom(boolean doubleBottom)

{this.doubleBottom = doubleBottom;}

//cpasHeHue 06LeKMoO8 Ha pageHCcmMeo (Ucnosib3yemcsi
//MexaHuU3M nepeonpedesieHUs1 Memoda e Kslacce-HacsieOHUKe)
//Mepeonpedensiemcss Mmemoo equals knacca Object
@Override //uHcmpykuyusi KOMIUASSMOPY: NPo8epPsiMb,
// eticmeumesnibHO 71U MemoObI rnepeornpeoesieHbl
// (a He npocmo nepezpyKeHbl)
public boolean equals (Object ob){ /eo3epawjaem true npu paseHcmee
//o6bekmoe
if (ob == null) return false;
if (ob == this) return true;
if (getClass()!= ob.getClass()) return false;
Pan p = (Pan) ob;
return (d == p.d) && (h == p.h)&& material.equals(p.material) &&
color.equals(p.color) && (doubleBottom == p.doubleBottom);
}
//Mepeonpedensiemcss Memod hashCode knacca Object
// Amom memo0d obsi3amesnibHO 0o/mKeH 6bimb nepeonpedesieH, ecnu
// 6bin nepeonpedenneH memood equals
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public int hashCode () { /803epawaem xaw-k00 o6 bekma
return 7 * (new Double(d)).hashCode()
+ 11* (new Double(h)).hashCode()
+ 13 * material.hashCode()
+ 17 * color.hashCode()
+ 19 * (new Boolean(doubleBottom)).hashCode();

}

//Mepeonpedenssemcss Mmemod toString knacca Object
public String toString(){//Bo3BpawjaeT cTpoKy onncaHusa obbLeKTa
return String.format(PAN_FORMAT_STRING,d, h, material, color,
doubleBottom?"c aBOMHbLIM AHOM":"C OAMHAPHbLIM AHOM");

}

//CpaseHeHue o6 ekmoes Ha 6o/buwe/MeHbwe
//Peanu3auyusi Memoda compareTo() uHmepghbelica Comparable <Pan>
public int compareTo (Pan p){
if (d <p.d) return -1;
if ((d == p.d) && (h < p.h)) return -1;
if (d == p.d) && (h == p.h) &&
(material.compareTo(p.material)<0)) return -1;
if (d == p.d) && (h == p.h) &&
(material.compareTo(p.material)== 0) &&
(color.compareTo(p.color)< 0)) return -1;
if (d == p.d) && (h == p.h) &&
(material.compareTo(p.material)== 0) &&
(color.compareTo(p.color)== 0) &&
ldoubleBottom && p.doubleBottom) return -1;
if (d == p.d) && (h == p.h) &&
(material.compareTo(p.material)== 0) &&
(color.compareTo(p.color)== 0) &&
doubleBottom == p.doubleBottom) return 0;

else return 1;

}

//Opyaue nonesHbie Memoobi
public boolean accord (Lid li){
// onpedesisem coomeemcmeue KpbIWKU Kacmpiosie
// mekyuwjuli o6 ekm - kacmprosisi, 06 Lekm-napamemp - KpblwkKa
return (li.getMaterial().equals("cTteknsaHHasa") || color.equals(li.getColor())
&& material.equals(li.getMaterial()))
&& (li.getD()-d)>=0.5 && (li.getD()-d)<=1.5;
}
} /Pan

public class ObjDemo { /Paboma ¢ o6bekmamu pa3HbIX KJ1accoe
public static void bubbleSort (Comparable|[ ] arr) {
//copmupoeka maccuea o6 Lekmoe knacca Comparable
//Memodom rny3bipbKa
//memod bubbleSort () no0xo0um Osis1 copmupo8KuU Maccuea,
// cocmosiuwe20 u3 s1bbix 06 LEeKMoe, 8K/II0YarWUX UHMepghelc
//Comparable, m.k. 8 HeM ucnosib3yromcsi uHmepgheliCHbIe CCbITKU
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boolean flag;
for (int m = arr.length-1; m > 0; m--){
flag=true;
for (intj=0; j <m; j++)
if (arr[jl.compareTo(arr[j+1]) > 0) {
//nepecmaHoeKa (nepernpuceoeHue CCbI/10K)
Comparable b = arr[j];
arr[j] = arr[j+1];
arr[j+1] = b;
flag = false;
}
if (flag) break;

}
} / ny3bipek

//nepezpyxaembie MemoObI ebie00a Maccuea 06 LeKmoa:
public static void putArr (Lid [] arr) {
//ebie00 maccuea o6bekmoe knacca Lid
for (inti = 0; i < arr.length; i++)
System.out.printf ("%s, xawkoa: %d\n", arr[i], arr[i].hashCode());
}
public static void putArr (Pan [] arr) {
//ebie0d maccuea o6bekmoes Krnacca Pan
for (int i=0; i < arr.length; i++)
System.out.printf ("%s, xawkona: %d\n", arr|i], arr[i].hashCode());
}
/*Bmecmo d8yx nepezpyxaembix Memodoe 8bieoda Maccuea, MOXXHO
umemb 0OUH Memod, 8 KOMOPOM 8 Kadecmee rnapamMempa ucrosib3yemcs
uHmepdgpelcHas ccoinika (Comparable), kak amo 6b110 cOenaHo
e npoekme K npedbidyuieti nabopamopHolu pabome. CpasHume
npeumyuwiecmea u Hedocmameku amux deyx nodxodoes */

public static void main (String args[ ]){

/*1)Co30aem kacmpronu pani - pan4 u nycmyro ccbiiiKy panb.
HemoHcmpupyem pabomy memodoe toString(), equals() u hashCode()
dnst o6Lekmoe knacca Pan */

System.out.print("1)demoHcTpnpyem paboty metogoB toString(), equals()");

System.out.printin (" hashCode()ans o6bekToB knacca Pan");

Pan pan1 = new Pan(30, 12, "meTannuyeckasn", "sonotucrasa", true);

Pan pan2 = pan1; /co3daHue nceedoHuma

Pan pan3 = new Pan(pan1); /co30aHue KsioHa

//Co30aHue kacmprosiu ¢ Opy2umMu 3Ha4eHuUsiMu noJsieud

Pan pan4 = new Pan(40, 20, "meTannuyeckasn", "cepebpucrasn”, false);

Pan pan5 = null;

//Bbie00d uHgopmayuu o co30aHHbIX KaCMpHJIsIX

System.out.printf ("pan1: %s, xawkoa: %d\n", pan1, pan1.hashCode());

System.out.printf ("pan2: %s, xawkopA: %d\n", pan2, pan2.hashCode());

System.out.printf ("pan3: %s, xawkoa: %d\n", pan3, pan3.hashCode());

System.out.printf ("pan4: %s, xawkopa: %d\n", pan4, pan4.hashCode());

System.out.printf ("pan5: %s\n", pan5);

//Bble00 pe3ysibmamoe cpagHeHUs1 Ha pageHCmeo

System.out.printin ("Pe3ynbTaTtbl cpaBHEHMA Ha paBeHCTBO");



System.out.printf ("pan1==pan2: %s\n", pan1.equals(pan2));//true
System.out.printf ("pan1==pan3: %s\n", pan1.equals(pan3));//true
System.out.printf ("pan1==pan4: %s\n", pan1.equals(pan4));//false
System.out.printf ("pan4==pan5: %s\n", pan4.equals(pan5));//false

/*2)JeMoHCMpupyemMm yHUuUKayuro cCoOpmupo8KuU 3JIeMeHmMos
maccueos arr1 u arr2 3a cyem ucnosib308aHusi 8 Memode
copmupoeku bubbleSort() unmepgelicHbix ccbinnok (Comparable); */

System.out.printin();

System.out.print ("2)[deMoHCTpMUpyeM COPTUPOBKY 3NIeMEHTOB MaccuBoB");

System.out.printin (" arr1 n arr2 ogHum u Tem xxe metogom bubbleSort().");

//Co30aHue maccuea o6bekmoe knacca Lid

Lid [ ] arr = new Lid [6];

arr[0] = new Lid(30.5, "meTtannuyeckasa","sonotucras",true);

//omnuyaemcsi om arr[0] ebInyKrI0CMbIO:

arr[1] = new Lid(30.5, "meTannuyeckasa","sonotucrasn" false);

//omnuyaemcsi om arr[0] yeemom:

arr[2] = new Lid(30.5, "meTtannu4yeckasa","cepebpucras”,true);

//omnuyaemcsi om arr[0] Mamepuasiom:

arr[3] = new Lid(30.5, "kepamuyeckasn","cepebpucras”, true);

//omnuyaemcsi om arr[0] Quamempom:

arr[4] = new Lid(15.5, "meTtannuyeckasa","sonotucras",true);

//He omnu4daemcsi om arr[0]

arr[5] = new Lid(30.5, "meTtannuyeckasa","sonotucras",true);

//Bbie00d maccusa 00 COPMUPOBKU:

System.out.printin ("Maccus kpbiwek Lid go coptupoBku:");

putArr(arr);

//Copmupoeka:

bubbleSort(arr);

//Bble00@ Maccuea rnocsie copmupoeKu:

System.out.printin ("Maccus kpbiwek Lid nocne coptupoBku:");

putArr(arr);

//Co30aHue maccuea o6bLekmoe knacca Pan

Pan [] arr1 = new Pan [7];

arr1[0] = new Pan(45.5, 20, "meTannunyeckasa","cepebpucras”,true);

//omnu4aemcsi om arr1[0] ebicomoli:

arr1[1] = new Pan(45.5, 15, "meTannunyeckasa","cepebpucrasn”,true);

//omnuyaemcs om arr1[0] omcymcmeuem 080UliIHO20 OHa:

arr1[2] = new Pan(45.5, 20, "meTannuyeckasn","cepebpucrasa”, false);

//omnuyaemcsi om arr1[0] yeemom:

arr1[3] = new Pan(45.5, 20, "meTannuyeckasn","3onotucras",true);

//omnuyaemcsi om arr1[0] mamepuasnom:

arr1[4] = new Pan(45.5, 20, "kepamuyeckasn","3onortucras",true);

//omnuyaemcsi om arr1[0] duamempom:

arr1[5] = new Pan(25.5, 20, "meTannuyeckasn","3onotucrasa”,true);

//He omnu4aemcs om arr1[0]:

arr1[6] = new Pan(45.5, 20, "meTannunyeckasa","cepebpucrasn”,true);

//Bbie0d maccuea 00 COPMUPOBKU:

System.out.printin ("Maccus kacTpronb Pan oo coptupoBku:");

putArr(arr1);

//Copmupoeka:

bubbleSort(arr1);



//Bbie00d mMaccuea rnocsie Copmupo8Ku:
System.out.printin ("MaccuB kacTpronb Pan nocne coptupoBku:");
putArr(arr1);

/* 3)JemoHcmpupyem e3aumodelicmeue o6 ekmoe, kKomopoe
ebipa)xaemcsi e onpedesieHUU coomeemcmeusi o6 bekma
knacca Knacc1 o6bekmy knacca Knacc2 u Haobopom.*/

System.out.printin();

System.out.print ("3)emMoHcTpupyemM B3aumoaencTeme o6beKToB npu "');

System.out.printin ("onpeaeneHun cooTBeTCTBUA KpbILWEK U KacTpronb.");

//co3daHue o6BLekmoe

//kacmpronsi:

Pan pan = new Pan(30, 12, "meTannunyeckasn","cepebpucrasn”,true);

//KpbIWKU:

//nepeasi: cmekJiIsiHHasi, pa3mep coomeemcmeayem

Lid lid1 = new Lid(30.5,"cTeknaHHasa","temHasn", false);

//emopas: mamepuarn, yeem, pasmep coomeemcmeyrom

Lid lid2 = new Lid(31.5,"meTannuyeckasn","cepebpucrasa”, true);

/mpembsi: Mamepuan He coenadaem

Lid lid3 = new Lid(30.5,"amanupoBaHHasn","cepebpucrasa”, true);

//uemeepmasi: yeem He coenadaem

Lid lid4 = new Lid(30.5,"meTannuyeckasn","sonotucrasn", false);

//nsamas: KpbilwKa eesiuka

Lid lid5 = new Lid(32,"meTannunyeckasa","cepebpucrasn”, true);

//wecmas: KpblwkKa mana

Lid lidé = new Lid(30,"meTannunyeckasa","cepebpucrasn”, true);

//ebieodum OaHHbIe 06 o6Bekme "kacmprons”

System.out.printf("pan: %s\n", pan);

// BbieoOuM OaHHble 0 06 beKkmax "KpbIlwka”,

System.out.printf("lid1: %s\n", lid1);

System.out.printf("lid2: %s\n", lid2);

System.out.printf("lid3: %s\n", lid3);

System.out.printf("lid4: %s\n", lid4);

System.out.printf("lid5: %s\n", lid5);

System.out.printf("lid6: %s\n", lid6);

// BbieoOum pe3ynbmambi onpedesnieHUs coomeemcmeusi

System.out.printf("lid1.accord(pan):
System.out.printf("pan.accord(lid1):
System.out.printf("lid2.accord(pan):
System.out.printf("pan.accord(lid2):
System.out.printf("lid3.accord(pan):
System.out.printf("pan.accord(lid3):
System.out.printf("lid4.accord(pan):
System.out.printf("pan.accord(lid4):
System.out.printf("lid5.accord(pan):
System.out.printf("pan.accord(lid5):
System.out.printf("lid6.accord(pan):
System.out.printf("pan.accord(lid6):

%s\n", lid1.accord(pan));
%s\n", pan.accord(lid1));
%s\n", lid2.accord(pan));
%s\n", pan.accord(lid2));
%s\n", lid3.accord(pan));
%s\n", pan.accord(lid3));
%s\n", lid4.accord(pan));
%s\n", pan.accord(lid4));
%s\n", lid5.accord(pan));
%s\n", pan.accord(lid5));
%s\n", lid6.accord(pan));
%s\n", pan.accord(lid6));

//MeHsieM 3Ha4eHusi rnosel o6 bLeKkma Kacmprosisi

pan.setD(40); pan.setH(18);
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pan.setMaterial("amanunpoBaHHasn");
pan.setColor("6enasn");
pan.setDoubleBottom(false);
//MeHsieM 3Ha4YeHusi rnoJsied wecmou KpbIWKU
lid6.setD(41); lid6.setMaterial("amanupoBaHHasa");
lid6.setColor("6enas"); lidé.setConvex(false);
//npoeepsieM coomeemcmeue KpbIWKU U Kacmprosiu
//u ebie0OuM coomeemcmeyroujee coobuieHue
if (lidé.accord(pan)) {
System.out.printf("O6bekT %s\n",lid6);
System.out.printin("cooTBeTcTBYeT 06BLEKTY");

System.out.printin(pan);

}

else{
System.out.printf("O6bekT %s\n",lid6);
System.out.printin("He cooTBeTCTBYeT 06HLEKTY");
System.out.printin(pan);

}

}
} /ObjDemo

Aunroput™m Metojia public boolean accord (Pan pan), onpeeieHHOTO B Kjacce

Lid npuBenen Ha pucynke 3.15.

3aMeTuM, 9TO B TEKCTE€ METOJ]a BMECTO JOCTATOYHO TPOMO3JIKON COBOKYITHOCTH
oreparopos if-else, HCTIOIB3yETCS OJIMH OMepaTop return, BO3BPAIIAIOIINN 3HAYCHHE

COCTAaBHOTI'O JIOTUYCCKOI'O BbIPAKCHUA!

return (material.equals("cTteknsiHHasa") || color.equals(pan.getColor())
&& material.equals(pan.getMaterial()))
&& (d-pan.getD()) >= 0.5 && (d-pan.getD()) <=1.5; .

Opnako, pa3paboTka aJirOpUTMa IEpe] HAMMCAHUEM KOJAa METOAa, MO3BOJIMIa
NPaBUJIBLHO COCTaBUThH CJIOKHOE JIOTHUYECKOE YCJIOBHE M OIpPEACNIUTh HEOOXOAMMOE
KOJIMYECTBO TECTOB (KOJIMYECTBO PA3JIMUHBIX KPBILIEK JIJIs1 KACTPIOJIM) ISl IPOBEPKU

paboThI METO/1a 10 BCEM BETBSIM.



boolean f Pan pan /kacmptons

T ¢ MepemeHHsIe material, color,

( Hauano ) d (mcnonb3yemble 6e3
YTOYHEHUA UMeHeM obbekTa)

— 3TO NONA 3K3eMmnnapa
knacca Lid (Kpbiwka), ot
MMEeHU KOTOPOro 3anylleH
meTon
boolean accord (Pan pan)

material="cTeknaHHana”?

HeT

material=pan.material?

return f=false

L

color=pan.color?

return f=false

L

d-pan.d>=0.5

return f=false

I

d-pan.d<=1.5

return f=true return f=false

( Kou:u )

Pucynok 3.15 — Anroputm metona accord() knacca Lid

[Tepen xkommutsiiueit Bcero nmpoekTta kinaccel Lid u Pan, B ToM uncie, MeTos
accord() kiaccop Lid u Pan, Obu1u mpoBEpEHBI ¢ UCTIOJIB30BAHUEM BO3MOKHOCTEH
naHnenu o0bekToB Bluel.

PesynbTaThel paboThl IPOrpaMMbl TIPEICTABICHBI HA pucyHKax 3.16-3.18.

8 Blue): Terminal Window - Lab2_sem2 D (i
Options
1l)OemorcTpupyen pabory mMeTonoE toString(), equals()m hashCode()mnnma obeerTor mmacca Pan
panl: Kacrpmnda: mMaMeTp=30,00 cmM, BHcora=12,00 cm, Me TATIIHE CRAd 300 THCTAT , C OEOMHEM IHOM, XSumom: 2085581288
pan2: Kacrpmma: mameTp=30,00 cm, smcora=12,00 cm, ME TAJUIHE CEAT , SOMOTHCTAT, C OBOMHEM IHOM, xowkom: 2088581288
pan3: Kacrpmnda: mamMeTp=30,00 cmM, eHcora=12,00 cm, Me TATIIMHE CRAd 300 THCTAT , C OEOMHEM IHOM, XSwmom: 20885812883
pand: Hacrpoms: mmameTp=40,00 cm, smcora=20,00 cm, ME TATIIMHE CERAT , cepefpucran, C OIMEapHEM IHOM, X3ukom: -511458758
pan5: mull
PE3yMbTATH CpAEHEHME HA DPABSHCTED

/| panl==panz: true

i panl==pan3: true
panl==pand: false
pand==pan5: false

Pucynox 3.16 — Pe3ynbpraTh ucmonabs3oBanus Meto 0B toString(), equals() u
hashCode() mis o6bekTOB Kiacca Pan
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2)0eMOHECTPHMPVEM CORPTHPOEEY 3JEMSHTOE MACCHMEOE arrl M arrl omemm M TeM ke MeToOoM bubbleSort().
Maccus rpzwer Lid mo copTMpoEBEM:

Fpaurca: miameTp=30,30 cm, ME TAIUIMNE CRAT , IONOTHCTAT , EMITyEJIAT, XIwkom: -20482501l&
Fpaura: miameTp=30,30 cm, ME TAIUIMYE CRAT , IONOTHCTAT , IWIoCKad, XIukom: -2048250014
Fpaura: mrameTp=30,30 cm, ME TAIUIMYE CRAT , cepefpucTas, EMITyEJIAT, XTwkom: -241014532
Fpaura: miameTp=30,50 cm, RepaMme crad, cepefpucTan, BHITyEJIA", HTumom: 1391747433
Fpaur:a: miameTp=15,50 oM, Me TAIUMNE CRAT , SOIOTHCTAT , BHITyEJIA®, HzTumon: -2055380772
Fpaura: miameTp=30,50 cm, Me TAIUIMYE CRAT , IOIOTHCTAT , BHITyEJIA", HsTumom: -204825011&
Macene ppmwer Lid nmocne copTHpOBRM:
Kpsura: miameTp=15,50 cm, Me TAIUIMYE CHAT , SOJI0THCTAT , BHITyEJIA®, Hsumom: -2055380772
Kpsura: miametp=30,50 cm, HepaMite crad, cepefipucran, BHITyEJIA®, Hsumom: 1391747433
Epmura: miamerp=30,50 cM, METAIIDE CRAT , 30JI0THCTAS , ILIoCckad, Xsumon: -2048250014
Epmura: mamerp=30,50 cM, METAILDE CRAT , 30JI0THCTAL , EHITYEJIAA, XSumon: -Z04825011&8
KEpsura: miaMetp=30,50 cmM, Me TAIUIMYE CRAd , 30I0THCTAA , BHITyERJIAA, HsSWEoO: -204825011&8
Epsura: miameTp=30,50 cmM, Me TAIUMYE CRAd , cepefipMcTag, BHITyRJIA", HSWEoO: -241014532
. MacCcHE KACTPHIIE Pan mo CcopTHpOBRM:
Kacrprma: mdameTp=45,50 oM, BHcoTa=20,00 cM, MeTATUTNE CHAT , cepefpucrat, © OEOMEEM THOM, XPumom: -510197304
’ KacTprma: mfamMeTp=45,50 cM, BHcoTa=15,00 cm, MeT AU E CHAT , cepefpucrat, © OEOMEEM THOM, X5umod: -514522880
Kacrprma: mdameTp=45,50 oM, BHcoTa=20,00 oM, MeTATUTNE CHAT , cepefpucTat, C OIMEAPHEM IHOM, X3WEom: -5101971%0
Kacrprma: mdameTp=45,50 oM, BHcoTa=20,00 cM, MeTATUTNE CHAT , SOJI0THCTAT , ¢ OEOMEEM THOM, Xsumonm: 2082228120
Hacrpmmna: mdameTp=45,50 oM, BHcoTa=20,00 cm, KEep aMMUe CRAT, S0M0THCTAT , © OEOMEEM THOM, Xoumon: -1084016538
Hacrpmmna: mdaMeTp=25,50 oM, BHcoTa=20,00 cm, MeTATUTME CRAT , S0M0THCTAT , © OEOMEEM THOM, Xoumon: 2078147658
Hacrpmmna: mdaMmeTp=45,50 oM, BHcoTa=20,00 cm, MeT AT E CRAT , cepefpuoTas, C OEOMEEM THOM, XoWEom: -510187304
| MaccHE RACTPENBE Pan mocie copTHpOBRM:
I Hacrpmmna: mdaMeTp=25,50 oM, BHcoTa=20,00 cm, MeT AT E CRAT , SOMOTHCTAT , C OEOMEEM THOM, Xoueom: 2076147856
M EacTpmms: meameTp=45,50 cm, BHcoTa=15,00 cm, MeTATUTHME CRAT , cepefpucTas, C OEOMEEM THOM, XSWEom: -514522880
I Hacrprms: mMameTp=45,50 cm, sEcoTa=20,00 cm, KEep aMMHE CRAT, SONMOTHCTAT , C OEOMEEM mHOM, Xsuemom: -1054018538
Hacrprms: muameTtp=45,50 cm, sEcoTa=20,00 cm, MeTATLTMYE CRAST , SOMOTHCTAT , C OEOMEEM THOM, Xsumom: 2082228120
Hacrprms: mMameTtp=45,50 cm, sEcoTa=20,00 cm, MeTATLTMHE CRAST , cepebpucras, C OOMHAPHEM ITHOM, X3uond: -510197180
Hacrprms: muameTtp=45,50 cm, sEcoTa=20,00 cm, Me T ALY E CRAST , cepebpucras, C OEOMEEM THOM, Xsueom: -510187304
Hacrprms: mMameTtp=45,50 cm, sEcoTa=20,00 cm, MeTATLTMHE CRAST , cepebpucras, C OEOMEEM THOM, Xsueom: -510187304

Pucynok 3.17 — Pe3ynbTaThl COpTUPOBKHU MaccuBa 00beKTOB Kitacca Lid
1 MaccuBa 00bEKTOB Kitacca Pan ogHUM U TeM ke MeTo10M bubbleSort()

3)eMOHCTPHMPYEM E3AMMONEHCTEME 00BEKTOE NIPM ONPEOSlSHMM COOTESTCTEMI EPHWEE M KACTDEND.

pan: Kacrpmg: mgamertp=30,00 cm, EBmcora=12,00 cm, Me T AN E CRAT , cepefproTan, C OEOMHEM IHOM

lidl: Epmmma:
1id2: Epzmea:
1id3: Epmmma:
lid4: Epzmea:
lids: Epmmma:
lidé: Epmmma:

lidl.accord(pan):
pan.accord(lidl):
lid2.accord(pan):
pan. accord(lidZ):
lid3.accord(pan):
pan. accord(lid3):
lid4. accord(pan):
pan.accord(lid4d):
lid5. accord(pan):
pan.accord(lids):
lide. accord(pan):
pan.accordilide):

OfeerT Kpmuma: mrameTp=41,00 cm,
COOTESTCTEYET OBBERTY
Kacrproma: mtameTp=40,00 cM, sEHcoTa=18,00 cm,

mMameTp=30, 50
miameTp=31,50
mMameTp=30, 50
miameTp=30,50
mHaMeTp=32,00
mameTp=30,00
true
true
true
true
false
false
false
false
false
false
false
false

oM,
oM,
oM,
oM,
oM,
oM,

CTERITHHAT,
ME TAJUTMYE CEAT ,
SMAJMp 0 E aHHAT ,
Me TAJUTMYE CEAT ,
METAIUIMYE CEAT ,
Me TAJUIMYE CEA ,

SMAIM 0 BaHHAaT ,

TEMHAT,
cepefipucras,
cepefproras,

SOMOTHCOTAS,
cepefpucras,
cepefpucran,

femaq,

SMATMPOEAHHAA ,

IMoCKAaT
BHITYETAT
EHITYEIAT

Iackat
EHITYEIAT
BEITYEJIAR

IO CKAas

femas,

C ONMHAPHRM IFOM

Pucynok 3.18 — Pesynbratel npumeHennst Metoaa accord(), 3amymeHHoro
oT uMeHHu 00bekTOoB Kiacca Lid u 060bexToB kinacca Pan



61
3.9. KoHTposabHbIE BONPOCHI

1) Kakoii  ocHOBOmoJIaralOmMii  MPUHUUN  OOBEKTHO-OPUEHTHUPOBAHHOTO
IpOrpaMMUPOBAHUS UCCIIEIOBAJICS B JIaOOpaTOpHOU padboTte?

2) Yto Takoe kiacc?

3) Uto Takoe 00bEeKT?

4) Yto B KJ1acce OmpeeseT CTPYKTypy (CBOMCTBA) HEKOTOPOW CYIIHOCTH, @ 4TO
ee npupoay (noseaeHue)?

5) UYro u3 ceds mpeAcTaBIISIIOT WIEHBI Kiacca?

6) Urto Takoe nepeMeHHas 3K3EMIULIpa U IOYEMY OHA TaK Ha3bIBACTCH.

7) Ha3oBuTe CHHOHMMBI BBIPAKEHUSI «IIEPEMEHHAS IK3EMILISIPAY.

8) Kak ocymiecTBisieTcst AOCTYII K WIEHAM KJlacca U3 METOAOB-WICHOB Kiacca?

10) Kak ocymiecTBisieTcsi ynpaBjieHHE JOCTYIIOM K WIEHAM KJlacca M3 JIPYrux

kjaccoB? OxapakTepu3ynTe pa3inyHble CielUPUKATOPbI JOCTYIA.

11) Kak ocyiectBisieTcst JOCTYH U3 APYTUX KJIaCCOB K MEPEMEHHBIM 3K3EMILIAPA,
OTMEUYEHHBIM crienudukaTopom aocryna private? Pablic?

12)J1n1s1 4ero Hy>XHbI METOHBI-TETTEPHI U METOJbI-ceTTephl? Kakoil mpuHIUI
HanucaHus Java-nporpaMm CYMTAETCS JYUYUIUM C TOUYKHU 3peHus 0€30MacHOCTH
KOJ1a, MHKAICYJIHUPOBAHHOTO B Kiacce?

13)Kakue cratuyeckue 4jaeHbl JOMYCKAIOTCS B Kiaccax-mabiioHax AJisi CO3/IaHus
00BEKTOB?

14)Kakoit MeToa JOJDKEH COJIepKaTh Kiacc, SBISIOIIMMCSA CTApTOBOM TOYKOM
nporpammbl? Kakoil cienudukarop nocTymna A0KEH ObITh Y 3TOr0 METOAA U
nouemy?

15)Kakoii onepanueid co3maercs o0ObekT? IlpuBenure mnpumMep M ONUIIUTE
MOCJIE0BATENBHOCT ~ JEWCTBUM, KOTOpPbIE TIPU  OTOM  IPOU3BOJHUT
WCIIOJHUTEIbHAsA cucTeMa Java.

16)UTto Takoe KOHCTPYKTOpP Kjacca M ISl 4Yero OH ucmnoibdyerca? Moer i B
Kjacce OBITh OMNpPENEICHO HECKOJIbKO KOHCTpYKTOpoB? UYem Torma oHH
JOJIKHBI OTJIMYAThCA?

17)Yro moHumaeTcs moj neperpy3koi MetoqoB B Java? Ilpuenure mpumep u3
CBOETO npoekTa. Kakoe npenMyIecTBo JaeT neperpyska?

18)Uto Takoe mepeornpeaesieHne METO/I0B cymnepkiiacca? Kakue MeToJpl Kakoro
KJ1acca Bbl iepeonpenensinn? Ilpuseaure npuMep U3 CBOEro MpoeKTa.

19)1ns yero ucnoss3zyercs kiroueBoe cinoBo this? [Ipuseanre npumepsi.

20)YTo Takoe ccpuika Ha 00bekT? Kak oHa onpenensiercs B Java-nporpamme? YUro
o3HauaeT Null-3nauenune ccpuiku? Kakumu cmoco0amMu MOXKHO MPUCBOUTH
CCBUTOYHOM MEPEMEHHOM aJipec KOHKPETHOTO 00beKTa?

21)Yem oTnuuaercss KONUPOBAHUE OOBEKTA OT KOMUPOBAHUS CCHUIKA HAa OOBEKT?
[IpuBenure npumepsl.

22) Uro BeiBeneT onepatop System.out.printin(lid1) npu otrcyrcTBum B kiacce Lid
mMetoza toString()?

23)Jlnst yero B Kiaccax-11a0jJoOHAX Balleld MPOrpaMMbl Bbl HCIOJIb30BAIU
untepdeiic Comparable? Kakoit meton »Toro wunrepdeiica Obul Bamu
peanu3oBaH?

24)Ha3zoBuTe mnpeuMyliecTBa M HEAOCTATKA MOAXOAA, IPEAINOJIarariiero
oOpamieHMe K OOBEKTaM C TIOMOILIBIO HUHTEPPEUCHBIX  CCHUIOYHBIX
IIEPEMEHHBIX.

25)OnuiuTe BO3MOXHOCTH, KOTOPBIE MPEOCTaBIsAET Maneab 00bexToB Bluel.
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A3BIKN BBICOKOI'O YPOBHA

Yacts 1
Hcnosab30BaHue NPUHIUIIA HACTETOBAHUS —
CO3/1aHHe CYNEePKJIACCOB U MOJKJIACCOB.

B3aumoneiicTBie 00bEKTOB Pa3HbIX KJIACCOB B java-nporpaMmme

Memoouueckue yraszanus

Cocmasumenu: BoakoBa Tatbsina BuktopoBHa,
Baagumupoa Enena Cepreesna
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