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BBenenue
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mﬂ Tech Solutions
OObeKTHO-OpUEeHTUPOBaHHOE
nporpammupoBaHue Ha Java

BesepeHue
Nlekuyua
Obwwmn 0630p TexHonornu Java

Ha stom Kypce mMbl 6yeM u3ydarh TEXHOJIOTHIO Java.
Urak, yto Takoe TexHosorus Java?
HauHeMm ¢ caMOro moHsITHSI TEXHOJIOTMU TTPOTPAMMH POBAHUSI.

TeXHONOrMA NPOrPaMMMpPOBaHUA — COBOKYNHOCTL METOA0B M
MHCTPYMEHTOB, NO3BONAIOLMX CO34aBaTh Nnporpammyoe obecneyerue

TexHonorua Java — 3To A3bIK NpOrpaMmMUpoBaHKA Java u nnatdopma
Java.

MoXHO cKka3aTh, YTO MEeXHON02USL NPOZPAMMUPOBAHUSL — ITO COBOKYITHOCTb METO/IOB M UHCTPY-
MEHTOB, TTO3BOJISIIOIINX CO3/IaBaTh MPOrPAMMHOE OOECTIEUeHHE.

TexHonoruu nporpaMMHpPOBaHUsI MOTYT UMETh Pa3JIMUHBIN YPOBEHb IPUMEHeHU . B nmpouiecce
pa3pabOTKU MPOrpaMMHOTO OOECTIEUeHUsI MOTYT IPUMEHSTHCS TEXHOJIOTUH, pellaloye Kak KOH-
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KpPETHbIE 331a4M, TAK U TEXHOJIOTUH, SABJIAIONIMECS TUIAT(POPMON 1S CO3AaHUS YacTel MPUIIOKEHUS
WJINA BCETO MPUJIOKEHUS.

[MosTomy, Kak mpaBWjIO, AJIsI CO3AAHMS MPOrPaAMMHOIO OOecredeHUs] TPUMEHSIETCS LeITbIi
HAOOp Pa3IMYHBIX TEXHOJIOTH.

[TpumenurensHo k Java, mexnonozus Java — 310 s13bIK IpOrpaMMupoBaHus Java u rmatgopma
Java.

A3vik npozpammuposanus Java NpeAcTaBisieT cOO0 00bEKTHO-OPHUEHTHPOBAHHBIN SI3bIK TIPO-
IpaMMUPOBAHU I, UMEIOIINN CUHTAKCUC, OJTM3KUI K CHHTAKCUCY s13bIKa C++.

OTtmmums s3bika Java ot s13bika C++ 00YCIIOBJIEHBI CAMUM TIPOUCXOKAEHUEM STUX SI3BIKOB MTPO-
IrpaMMUPOBaHUS.

A3bik C++ sBnsiercs pacipeHreM s3bika C, KOTOPbIN CO3/1aBaJICs KaK SI3bIK CUCTEMHOTO ITPO-
IrpaMMUPOBaHUS.

Java vs C++

OrpaHuyeHns paboTbl C NAMATLIO: HET AOCTYNA K YKa3aTENAM W OTCYTCTBYET
BO3MOMHOCTb AMHAMWYECKOTO BblOeNeHWA NaMATH - YCTPaHABTCA
HEeHaAEMHOCTb KOA3

Bonee cTporaa TMNM3auWa: geckpMnTopbl 06beKTos B Java BKAOYaloT B cebn
NONAHYI0 MHGOPMaUMID O Knacce, NPeacTasMTeNem KOTOPOro ABNABTCA
06BbeKT, TaK YTO Java MOMET BbINONHATL NPOBEPKY COBMECTUMOCTH TUNOB

AesTomaTuueckan cbopka mycopa: nepuoguyeckoe ocsobomaeHue
NamATK ¢ yaaneHnem o6bEKTOB, KoTopbie yiKe He ByayT BocTpeboBaHsl
NPUAOHKEHWAMM

fA3bIk Java, B cBOIO ouepelb, CO3JaBalICs JUIsl pellieHHsl 3a/1ad CETEBOro MporpaMMUPOBAHUS
U SIBJISIETCS CAMOCTOSITE/IbHBIM SI3bIKOM IPOrPAMMUPOBAHUS.

['maBHBIE OTIMUMS s13bIKA Java oT si3bika C++ — 310 OoJiee cTporast TUIMU3AIMs, OrPaHIUSHUST
PabOoTHI C MAMATHIO, aBTOMATHUYECKasi COOpKa Mycopa.

[ToHATHO, YTO [UTSI CO3/IaHMSI TIPOIPAMMHOTO OOECTIeUeHHs] HAJIMIKE OTHOTO SI3bIKA MPOTpaM-
MUPOBaHMS HEAOCTATOYHO.

s KOMOWIMPYEMBIX SI3BIKOB HYKHBl MHCTPYMEHTbI, KOMIMJIMPYIOIIKME HCXOOHbIA KOJ
B MAIlIMHHBIIA, UCTIOHSIEMbIN ONEPAMOHHON CUCTEMOI KOMIBIOTEPA.

JI71s1 IHTEpIPETHPYEMBIX SI3BIKOB MPOTPAMMHUPOBAHU ST HEOOXOVIMBI HHTEPITPETATOPHI, BHITION-
HSIOIIME UCXOAHBIN KO/ B ONEPALIMOHHON CUCTEME.

B ciyuae s3pika Java, peanmmzanms miatdgopmel Java Kak pa3 U oOecriedrBaeT BHITIOIHEHUE
Java-kozia B ornepariioHHOM clUcTeMe KOMITbIoTepa.

Takum 06pa3om, IJ1s1 TOro yToOB! Java-IprtokeHne MOTJIO OBITh 3aIyIeHO, HeoOXoauMa pea-
Jm3aius margopmsl Java.

MBI ynoMsiHy/M pean3anuio riargopMsl Java.

Yro 310 Takoe?

Ihamgpopma Java coctout U3 BUpTyabHON MamvHe! Java Virtual Machine (JVM) u 6u6mmo-
Tek uHTepdeiica mporpammupoBanus Java Application Programming Interface (API).
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Peann3auwa nnatgopmel Java — 3TO KOHKPETHaA peann3auua
VM gna KOHKPETHOW ONepauMoHHOM CUCTEMbI NAHC
bubnuoTtexu Java API

U1 Bcex pacrpOCTPAHEHHBIX OIEPALMOHHBIX CUCTEM CYIIECTBYIOT CBOM BHPTYaJIbHbIE
MamuHbl JVM, Tem cambiM peanusyercst npuHimn «Write Once, Run Anywhere» — HanucanHoe
OIHaXIbl, paboTaeT Be3Je.

Peanuzayus nnamgbopmul Java — 310 KOHKpeTHas peanuzaius JVM 11 KOHKpeTHO# onepa-
LIMOHHOM cucTeMsl unoc oubmnorexku Java API.

Ha camom nene xommanumeit Oracle yisi BBITIOTHEHUS Java-TIpUIOKEHUH MPEAOCTaBISETCS
HaOop cpen BoinonHeHus Java Runtime Environment (JRE), OXBaTHIBAIOIIHIA BCE PaCPOCTPAHEHHBIE
ONEPALUOHHBIE CUCTEMBI.

myProgram.java
Java API|
Java Vitual Machine Java Platform

Hardware-Based Platform

BupryanpHas mammza JVM cocraBiisieT OCHOBHYIO 4acTb Cpefibl BbIOJIHEHU Java Runtime
Environment (JRE).
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IMomumo JVM JRE conepxut 6a3oBeie OnOmmorekun API, HeoOXomuMble ISl BHITOJTHEHUS
Java-nipuiiokeHuii, a Tak:ke AOMOJHUTEIbHbIE UHCTPYMEHTHI, BKJIo4Yas Java Plug-in — ns 3amycka
anrieToB B Opay3epe u Java Web Start — i pa3BeptoiBanus Java-nipuioxkeHuit uepe3 HTepHeT.

Kommnanwueii Oracle Takxe MmpeaocTaBisieTcsi MUHUMAJIbHBIA KOMIUIEKT pa3padoTku Java-1pu-
noxenuii Java Development Kit (JDK), coctosimuii 3 Habopa MHCTPYMEHTOB, BKJTIOUast KOMITUIISITOP
B OaliT-KOJ1 javac, JOKyMEHTalu1, MPUMepPOB U cpepl BeinonHeHus JRE.

SI3bIK porpaMMupoBaHus Java BJIsSeTCs OJHOBPEMEHHO U UHTEPIIPETUPYEMBIM, Y KOMITUJIH-
pyeMbiM. [IpnunHa 3TOrO Kpoercsi B yCTpoiCTBE BUPTYasIbHOM MaivHbl JVM.

Bupmyanvnas mawuna JVM — 310 HAOOp crielUaIbHBIX TIPOTrPaMM, CO3JaHHBIX /IS KOHKPET-
HOU OIEPAIIMIOHHOW CHCTEMBI.

Touko# BxoAa B BUpPTyaibHYI0 MaiMHy JVM siBsiercs mporpamMma java, 3aryckatworas Java-
MIPUJIOKEHHE.

lava Code (.java)

v

JAVAC
compiler

l

Byte Code (.class)

WM VM VM
¢ ¢ $
Windows I Linux | Mac |

[puioxenus, HaMMCaHHBIE Ha S3bIKE Java, MPeACTaBISIIOT COO0M TEKCTOBbIE (DAIIBI C PaCIIu-
peHueM. java.

Yro6sl JVM BeIMONMHMIIA Java-TIpUIIOkeHUe, MPHIIOKEHNE JTOJKHO OBITh OTKOMITHIIMPOBAHO
B CIIEIIMAJIBHBIN TBOMYHBIN popmar — batim-xoo.

OTkoMImIMpoBaHHOE Java-npuiioKeHHe COCTOUT U3 (hailyIoB ¢ pacIIMpeHueM. class, KOTopble
MOT'YT OBITh YITAKOBAHBI B APXMBHBII UCTIONHSIEMBIH (paiiil ¢ paciiipeHueM. jar.

[Tpu 3anycke Java-niprtoxkenust Ha Bxoq JVM momaeTcst 6aiT-Koa Java-TpriioxkeHus, a TakkKe
0afT-KOJI UCIIOIb3yeMBIX MTpUJIOKeHneM Ouodmorek Java API.

BupryaspHast mammHa JVM MOXeT BBITOJHATD MPUJIOKEHN S, HATUCAHHbIE U HA JIPYTUX SI3bl-
Kax nporpammupoBanus — Scala, Groovy, Ruby, PHP, JavaScript, Python u np., mpu aTom nipuio-
KEHHUsI TaK)Ke JOJDKHBI OBITh OTKOMITHIIMPOBAHBI B OalT-KOJI.

B niporiecce 06paboTKyM GaiiT-Koma BUPTyaibHast MamuHa JVM mpou3BOAUT ero MHTepIpeTa-
VIO, T.€. BHIMOJHSIET KOMaH/Ipbl, Cofiepkaiuecss B OalT-KOIe, WM UCIIONb3yeT KOMIUIATOp Just-
in-time compilation (JIT), KoTOpeIii TpaHCIMpPYeT OANT-KOI B MAIIMHHBIA KOJ HEIOCPEICTBEHHO
BO BpeMsl BBITIOJIHEHHSI Java-TIpUIIOXKeHUsI, 1 TEM CaMbIM YBEJIMUMBAET CKOPOCTh 00OpabOTKU OamT-
KoJa.

Takum 00pazoMm, s3bIK Java sIBJISeTCS KOMITHIIMPYEMbIM, TIOTOMY YTO HEOOXOAMMAa KOMIIHJIS-
M1 UICXOHOTO KOJIa B TIPOMEKYTOUHBIH 10 OTHOIIEHUIO K MAllIMHHOMY OAiT-KO/y, ¥ HHTEePIPETH-

9



T. Mamnus. «O0BeKTHO-OPUEHTHPOBAHHOE IporpaMmupoBanue Ha Java. [lnargopma Java SE»

PYeMBbIM, IIOTOMY UYTO OAWT-KOJ He MOKET ObITh UCTIOJTHEH CaMOM OTePAIlMOHHON CUCTEMOU KOMIIBIO-
Tepa, a JIOJKeH UHTePIPETUPOBATHCS.

[Tnargopma Java conepxut na tTuna JVM:

Java HotSpot Client VM (Client VM). Bei3biBaeTcs omueit — client ”HCTpyMeHTa java u obec-
MeYrBaeT OBICTPBIN 3aMyCK U IOTpedIeHre HeOOBIIIOro oObeMa OnepaTuBHON MaMSITH.

JVM:

. Java HotSpot Client VM (Client VM): BbisbiBaeTca onuneit — client
WMHCTPYMEHTa java v obecneumeaer BbICTPLIM 3anyck v noTpebneHue
Hebonbworo obbema oNepaTMBEHOM NaMATH.

. Java HotSpot Server VM (Server VM): Bbi3biBaeTca onumen —
Server MHCTpYMeHTa java u obecneymBaeT MakCMManbHY CKOPOCTb
BbINOAHEHUA NPUNOHEHUA,

Java HotSpot Server VM (Server VM). BeizbiBaeTcst onmueii —server MHCTpyMeHTa java 1 ooec-
MEYMBAET MAKCUMAJIbHYIO CKOPOCTb BBITIOJTHEHUS TIPUJIOKEHUS.

st o6enx JVM rexnonorust Java HotSpot ontumusupyet 00padboTKy OaiiT-Koma, pacrpese-
JIeHWe TIaMsITH, COOPKY Mycopa 1 yIpaBJieHUe TOTOKAMH.

Texnomorus Java — 310 o01iee MoHsATHe, Ha CAMOM Jiejie 0003HavaloIee MMPOKUH crieKTp Java-
TEXHOJIOT .

Cpena Bomonaennst JRE n kommuiekt paspadotku JDK sIBASIOTCS OCHOBHBIMU TPOIYKTAMU
matopmsl Java Platform, Standard Edition (Java SE).

Kak ysxe OblI0 cka3aHo, miatdgopma Java comepkuT OnOnroTekn uHTepdeiica mporpaMMupo-
BaHud Java API. JIy1g yero oHu npegHa3HavYeHs! U KaKylo pOJIb OHU BBITTOJHSIOT?

bu6morekn Java API — 310 roTOBBIE KJTacChl M MHTEP(gEHCH, 0OecrieYrBalomme 1Jisi Co3/1aBa-
eMBIX Java-TpriiokeHuid o01TyIo (PyHKIIMOHATBHOCTb.

10
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Bubnuoteku Java APl — 370 roToBbIE KNACCk U MHTEpdENCHI,
obecnedynBarowme ANA co3nasaembix Java-npunomeHnii obwyo
$GYHKUNOHANBHOCTS.

C oubmiorekamu Java API mporpaMMucTy He HY)XHO CaMOMY Peali30BBIBATH BBOJ-BBIBOI,
CEeTeBOe COEIMHEHME, CO3/1aBaTh CTaHIapTHbIE rpahuuecKkrue KOMIIOHEHTHI AJ1s MHTepdeiica Moib30-
BaTeJIsl U MHOTOE-MHOT'O€ Ipyroe.

Bce 310 y)e npenocTaBaeHo TeXHONIOTHEN Java.

[Tnardopma Java SE sBisiercss OCHOBOH /J1s1 BceX OCTaIbHBIX I1aTdOpM TexHosmoruu Java.
Bce BmecTe Java-matgopmbl oOecriedrnBaoT MpUMeHEeHHe TEXHOJIOTUH Java K IMPOKOMY AHara3oHy
YCTPOWCTB — OT CMapT-KapT, BCTPOSHHBIX 1 MOOWJIBHBIX YCTPOWCTB JIO CEPBEPOB M CYINEPKOMITBIOTE-
POB.

Texnonorus Java npeacrapieHa cieyonyMu 11aTopMaMu:

Java Platform, Standard Edition (Java SE) — npeocTaBisieT cpey BBIIOJHEHNsI M HA0Op Tex-
Hosoruit u omomotek API 11 co3nanus u 3ammycka cepBepHBIX M HACTOJBHBIX TIPHJIOKEHUH, anTie-
TOB U SIBJISIETCS OCHOBOM 11 OCTAJIbHBIX IJIAT(OPM.

Java Platform, Standard Edition (lava SE) — npegocTasnseT cpeay BeiNoNHEHKMA U Habop
TeXHONOMA M Bubnvotex AP| onA CO3A3HWMA W 3aNYCKA CEPBEPHEIX M HACTONLHLIX
NPpUNOMEHWIA, aNNNETOB W ABNASTCA OCHOBOKW ANA OCTaNbHbIX NAaTdopm.

lava SE Embedded — npeaHasHadYeHa ANA BCTPOEHHBIX CUCTEM, TAKMX KaK MHTENNEHTYaNbHbIE
MAPLWPYTHIATOPbl M KOMMYTaTOPbI, NPOGeccMOHANbHBIE MPHUHTEPBI W 4P,

Java Platform, Micro Edition (Java ME) — coaepxut HaBop cpeg BbinonHeHua 1 Bubnnoter
APl, npegHasHaYeHHbIX 00A BCTPOEHHBIX U MOBWUAbHBIX YCTPOHCTB.

Java Card - Nno3BONAET CO3AABATL M 3aNycKaTe HeBonblwWe NpunomKeHun (Java Card-
annneTsl) B CMapT-KapTax W ApYTUX yCTPOWCTBAX.

lava Platform, Enterprise Edition (Java EE) — AenAeTcA pacwupeHuem nnatdopmel Java SE
w acbaenaet OMOAWOTEKM, NOIBONAIDWMWE CO3A3BaTe pacnNpegeneHHbLIe, MHOrOYpOEHEEbIE
CEPBERHbIE Java-NpPUAoMeEH KA,

11
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KpoccrinargopmeHHOCTh 0OecrieunBaeTcst HATMUUEM Cpell BHIOTHEHUs )11 Pa3JIMUHbIX Orle-
PALIMOHHBIX CUCTEM.

[Tnardopma Java SE Bkimouaer B ceOs cleayiolyie KOMIIOHEHTHl — Cpey BBITIOJHEHUs Java
Runtime Environment (JRE) u komriekT pazpadorunka npuinoxenuii Java Development Kit (JDK).

Java SE Embedded — npenHazHaveHa /111 BCTPOEHHBIX CUCTEM, TAKMX KaK MHTEJUICKTYyaIbHbIE
MapUIpyTU3aTOPbl 1 KOMMYTATOpPbI, TPO(eCcCHOHAIbHBIE IPUHTEPHL U JIP.

[Mnargopma Java SE for Embedded obecnieunBaer Ty *e (PyHKIIMOHAIBHOCTD, YTO W TUIAT-
dbopma Java SE, nonomHuTebHO 100aBIIsAsA MOJJIEPXKKY I 1aTdhopM, crieriuruaecKux s BCTPO-
€HHBIX CUCTEM, ONITUMM3ALIMIO UCIIOIb30BaHU TAMSATH, a TAKKe IPEJOCTaBIsAs YMEHBIIEHHYIO CPELy
BbINOTHEHU U oo Headless aj1s1 ycTpoiCTB, HE MMEIOIIMX JUCIUIES, MBIIIKU UM KJIaBUATYPbI.

Java Platform, Micro Edition (Java ME) — coaepxut HaOOp CpeJl BHIIIOTHEHUs M OMOIUOTEK
API, npesHa3sHaueHHBIX /7151 BCTPOEHHBIX U MOOMJIBHBIX YCTPOWCTB. B HacTtosiiiee Bpemsi akTHBHO
npumeHsiercs 1t IHTepHeT Belen.

Java Card — no3BoisieT co3iaBath 1 3amyckarh Hebombinve npuioxkenus (Java Card-anrieTsr)
B CMapT-KapTax 1 APYrUxX yCTPOWCTBAX C OUE€Hb OTPAaHMYEHHBIMU PECYpPCaMU, TaKuX Kak SIM-kapTel
MOOWJIBHBIX TeJie(hOHOB, OAHKOBCKME KApPTOUKH, KapThl JOCTYMA IU(pPOBOTO TeJIEBUACHHUS U JIp.

Java Platform, Enterprise Edition (Java EE) — sinsietcst pacimperueM 1uiatdopmsl Java SE
1 100aBIsieT OMOIMOTEKH, TIO3BOJISIIOIIME CO3[aBaTh pacpe/ie/ieHHbIe, MHOTOYPOBHEBbBIE CEPBEPHBIC
Java-npunoxenusi.

Ecnu cpaBHUMBath s3bIK Java ¢ TakuMu pacnpocTpaHeHHbIMU si3blkamu Kak C#, JavaScript,
Python u PHP,

To cpaBHuBas Java ¢ C#, kotopsiii padortaer Ha ratdopme NET, ¢ Touku 3penus pa3padot-
yuka 36k Java u C# oueHb NOXOXKHU.

Ho y HUX ecTh HEKOTOpBIE CHHTAKCUYECKUE Pa3IMums, U sI3bIK Java cunTaercst 0osee mpocThIM
SI3BIKOM.

Kpowme Toro, C# Bce Taku Gobliie rpuBsizad K miargopme Windows.

Tak Kak 3TH JBa s3bIKa OYEHb IMOXOXH, MPU UX CPABHEHUH BO3HUKAIOT OOJIbIINE JAUCKYCCUH,
B KOTOPBIE MBI Ceiuac yriryonsaThcs He Oyiem.

Ecnu cpaBHuBarh Java u JavaScript, i3k JavaScript siBjisieTcst TOJIbKO MHTEPIPETUPYEMbIM
1 BBITIOJTHSIETCS TOJBKO B BeO-Opay3epax.

Ecnu cpaBuuBath Java u Python, To Python Takxe siBiisieTcsi KOMIUJIUPYEMbIM U UHTEPIIpE-
TUPYEMBIM SI3bIKOM, HO C ITOJTHOM JUHAMUYECKOW TUIM3AllMel, OH MPOLIE B U3yUYEHUH, HO IPOUTPbI-
BaeT B CKOPOCTH Java, XOTs ISl HErO €CTh aJlbTepPHATUBHbBIE pean3aliui nHTeprnperatopos: Jython,
Cython u gpyrue.

ITo moBoxy cpaBHeHus1 Java u Python Takxke BegyTCs )kapKue TMCKYCCUU.

Ecmu cpaBauBate Java u PHP, To PHP 310 CKpunNTOBBIN CepBEpHBII SI3BIK A1 pa3paOdOTKU
BeO MPUJIOKEHUH, OH MPOIIe B U3YYEHUU U SBJISIETCS S3bIKOM C TUHAMHUecKor Tunm3anueid. PHP
HE TIpe/IHa3HaueH /ISl KPYIHbIX MPOeKToB, oqHako, PHP xocTuHr Gosee pacripocTpaHeH, 4eM st
Java.

Kak BUIHO y Ka/I0TO I3bIKa €CTh CBOM TUTIOCHI U MHHYCHI, HO «BbI JOJKHBI TCATh HA SI3bIKE,
KOTOPBI JIeJIaeT Bac cUacTiauBee», Kak ckazai [1at Asuian.
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Beipakenus

Tech Solutions
Qv
O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHblE€ KOHCTPYKLMU A3bIKa Java
Jlekumsa 1
BbipakeHus

Tenepb KakMM CIOCOOOM MOKHO XOPOIIO MPEACTaBUTh, YTO TAKOE KOMITbIOTEp?

U kakue ecTh KOHLIENIUY S13bIKA TPOrPAaMMHUPOBAHUS !

Bmecto Toro, 4To0Bl HAUMHATE C HYJIsI, MBI HAUHEM C YCTPOMCTBA, KOTOPOE BaM OY€Hb XOPOIIO
W3BECTHO, & UMEHHO, KaJIbKYJIATOPA.

W MBI octenieHHO TipeodpasyeM MpoCcTor KaTbKYISATOP B KOMIIBIOTED.

CrenaB 3T0, Mbl TaKke IEpeiIeM OT BBOJA MOCJIEI0BATEIbHOCTH KJIABUIII KAJIbKYJISTOPA K KOM-
MBIOTEPHOM MTPOrpaMMe.

Takum 06pa3oM, Bl rOpa3io Jydilie MovMeTe KOHIEMIIUY, Ha KOTOPBIX OCHOBBIBAETCSI KOM-
MBIOTEP U A3BIKM IIPOrPaMMHUPOBAHHUSA, TAKKE Kak Java.

Be1 ucrnionb30Baiv KajabKyJIsATOP MHOTO Pas.

U BHI 3HaeTe U3 Yero OH COCTOUT.
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371ech ecTh KJIABHIIH C U PaMu, KOTOPbIe TIOMOTYT BaM COCTABUTH YHCIIO.

CocTapJicHHBIE YHCIIa OTOOpaKAOTCS Ha TUCTLICe.

U Torna Bel MOXeTe BBITIOJIHATH ONepalyy ¢ STUMH YKCIIaMHU,

JI7151 KOTOPBIX BBI UCTIONB3YyeTe JIPyrHe KIIaBUIIHN, KOTOPbIE MPECTABIISAIOT ST OIepaIliy.

MBbI HAYHEM C paccMOTpeHHs 0a30BOr0O KAJIBKYJISATOPA.

Takum 0Opa3oM, 3TH ONepaIi MOTYT OBITh CIIOKEHHE, BHIYMTAaHUE, YMHOKXEHHUE, U JIeJIeHHe.

W xanbKyJIaTop COCTONT U3 TPeX OCHOBHBIX YaCTel — IUCIUIes], KOHTPOJILHOM YacTH, T/ie €CTh
3aBepIIaloIias BHIYUCIEHNS KJIaBUINIA PABHO M KJIABHINA cOpoca, M KJIaBuaTypa ¢ nudpaMu U orie-
pansIMH.

Teneppb, Ucronb3yst UPPHI, BBl MOKETE TIHCATh BHIPAKEHUSI U 3AITPAITBATh UX BHIUUCIICHHS.

BoipakeHue conepxut yuciia u apupMeTuIecKre oreparym.

ITH BbIpaKCHUS HA3bIBAIOTCS YHCIIOBBIMU BBIPAKEHUSIMHU.

Tenepp qaBaiiTe yaydImM 3TOT KaJbKYJISATOP.

Ho cHavana napaiite IOroBOprM O BBIPAKEHHIX.

Kaxk mpaBuiio, Mbl iyMaeM O BBIPaXKEHUSIX MATEMATHUECKH.

37O BBIpaKEHNE PABHO JIPYTOMY BBHIPKEHHIO MM KAaKOMY-JIMOO 3HAUYEHHUIO.

U 310 0veHb xopornas abCTpakiysi B OOJBITMHCTBE CTyYaeB.

Ho Ha camoM Jienie Mbl 3HaeM, YTO BBIYKCIICHUE BHIPAKEHHS TPeOyeT YCHIIUI 1 BpEMEHH.

W ecnm y Hac ecTb Ooliee CIIOKHOE BBIpaXkeHHE, B HEM MOXKET OBITh TOPSI/IOK, COTJIACHO KOTO-
POMY BBIUHUCIISIIOTCS Pa3HbIe YaCTH TOTO BHIPAKEHHUSI.

W BerymciieHre 6oliee CII0KHOTO BHIPaKEHUsT MOKET 3aHATh OOJIbIIIe BPEeMEHH.

Ho dro Goree BaxkHO, MpeaCTaBbTe, YTO Y HAC €CTh CIOXKHOE BBIPAKEHWE, U Mbl BBIYMCIIVIIH
€ro OIVH pas.

W MBI TOIKHBI CHOBA BBIYUCIHUTH €10, €CJIA Mbl XOTUM T037Ke MOTyYUTh 3HAYEHVE BHIPAKEHHUS.

XoTs 6bUTO OBl HETJIOXO MIMETh HEKUH CII0CO0 3aTIOMHUTH 3HAYEHHE BHIPAXKEHHUSI JIJIs Oy/IyIIero
HCIIOIL30BaHNS ?

[ToaToMy, paccMOTpUM TaKOH KaJIbKYJIATOP, Iie Y HaC eCTh 3allOMHHAHKE.

3/1ech y HaC eCTh HECKOJIBKO KJIABHIII JJ1sI X pPAaHSHU I WJTH TIOTyYeHH s 3HAUSHUH 13 STOM TTaMSITH.
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DyHKIMSA 3aTIOMUHAHMS TIO3BOJISIET HAM COXPAaHHUTh 3HAUEHHE JUTsl OYAYIIEero HCIOb30BaHMUS.

[TaMsITh MOXET conepXaTh 3HAUEHHE, U MOTYT OBITh CBSI3aHHBIE C HEW Olepaluy, Takue Kak
MS, 4T0OBI COXpaHUTh 3HaUeHHe, 1 MR, 4TOOB BOCCTAHOBUTH €TI0 MJIH BHI3BATH €TO.

Nuorna ects Tpeths kiaBuiua, MC U1 OUMCTKY AMSATH,

HazoBeM 3Ty ABE KJIABUINU UIA pa60Tf,1 C namsAThbIO set 1 get.

Ceituac sTYelKM MaMsITH Ha3BaHbl MpeonpeeieHHbIMU iMeHamu, M1, M2 u 1. 1.

Ho mbI x0oTenm Obl Ha3BaTh UX X My, KaK MbI IPUBBIKJIM B MaTeMaTHKE.

W mb1 Oyziem NprucBavuBaTh 3THM sTYEHKaM MaMsTH UMEHA TIePEMEHHBIX.

Tenepp MBI OOCYAMM, YTO TaKOE HavyaJbHOE 3HAUCHUE MEPEMEHHOW, KOTOPOe COXpaHSIeTCs
10 TOTO, KaK Mbl YCTAHOBUM TEPEMEHHYIO B JPyroe 3HaueHUE.

MbI MOXeEM CKa3aTh, YTO 3HAUEHHE MIEPEMEHHON HEOIPe/Ie/ICHHO.

[ToaTomMy, ecii MbI TOBITAEMCS TIOJTYYUTh 9TO 3HAYEHHE, MBI TIOJTYYUM OIIAOKY.
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B kanbkynaropax, rjie ecTh UUCIIOBbIE IEpEMEHHbIE, 9Ta NepeMeHHast OOBIYHO YCTAaHABIUBAETCS
paBHoii 0, YTOOBI U30EKATh OITHOKU.

Tenepp MBI XOTUM, YTOOBI AMCIIEH MOKAa3bIBaJ YTO-TO, KOTJa Mbl HA)KMMaeM KHONKH Set
n Get.

Hagaiite cHayasa moroBopum o Set.

[IpeanonoxuM, 4To TUCIIIEN MOKA3bIBAET YUCIIO 3, M YTO Mbl HAKMMAEM KHOIIKY Set IepeMeH-
HOW X.

Teneps 3HaueHue 3 OygeT XpaHUTHCS B IEPEMEHHOM X.

W pucnneit MoxkeT moka3aTh YTO-TO BPOJIE X PaBHO 3 TOYKA C 3arlsITOM,

YT00BI 3aMKcaTh TO, YTO MBI TOJIBKO YTO CJENIAJIH.

MBbI roBopuM, YTO Mbl Ha3HAUWJIM 3HaUeHHe 3 mepeMeHHOW X, M 3alucalii 9TO Kak X paBHO
3 B MHCTPYKLIUU NPUCBAaUBaHUSI.

Kak TombKO Mbl YCTAHOBUJIM 3HaUEHHE NEPEMEHHO, Mbl MOXKEM HCIIOIb30BATh ITO 3HAUEHHE
B BBIPQKEHUSIX.

Hanpumep, npencrasbre, 4TO Y Hac €CTh 5 Ha AUCILIEE,

M MBI XOTUM 100aBUTH 3HAYEHHUE X.

Mpl Ha)xMMaeM CUMBOJ IUTIOCA, a 3aTeM KHOIKY Get X.

Takum 0Opa3oM, MBI YBUIUM Ha JTUCIUIEE 5 TITIOC X.
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Ho 3t0 BbIpakeHue, U 10 TOro, KAK Mbl UCIOJIb3yEM ONEPATOp NMPUCBAWBAHUS, YTO JUCILIEH

IEHCTBUTENIBHO OTOOPAXaeT, BhIpaKeHNE WIIM 3aKOHYEHHYIO Oeparuio?
MBbI MOXEM paccMaTpUBAaTh BHIPAXKEHUS B KAJIBKYJIATOPE KAK 3aKOHYEHHBIE ONepaliu, CUMTas,

YTO TUCIUIEN TaK:Ke MOKET CUMTAThCSl IEPEMEHHOM, IEPEMEHHO ¢ TIPSIMbIM BBOJIOM.
[Tostomy Ha nucriiee HanucaHo d paBHO NEpe BBIPaKEHUEM.
Takum 0Opa3oM MBI TTpeoOpasyeM BbIpaXEHUE B OTIEPAITHIO.
Ha cnaiige noka3aHsl pa3MyHble BbIpaKEHUS PUCBAMBaHMS.

3;

3+4
3+y
3+x;

=

]

E I
I

<Variable> = <Expression> ;

3,[[605 MOKa3aHO, YTO BbIPpAKCHUA MOT'YT TAKKEC UMETH IICPEMCHHBLIC.
W niia BeIYMCIIEHUA BbIpA’K€HUS, HAM HYKHO HaUTH COXPAaHCHHOE 3HAYCHUE B COOTBETCTBYIO-

HUX IMMePEMECHHBIX.
Tenepb MOJKET OKa3aTbCs, YTO OJHA U Ta K€ NIEPEMEHHAS MOABJIACTCA KaK CJIEBA, TAK U CIIpaBa

OT IIPpHUCBarBaHUA.
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JlaBaiiTe mpoaHaM3UpyeM 3TO Oojiee TOIPOOHO.

Ho cnavasa, gaBaiite BCOMHUM, YTO BBIPAKEHHE MPUCBAUBAHUS COCTOUT U3 MEPEMEHHOM,
3a KOTOPOI CJIe/lyeT CUMBOJI PABEHCTBA, 32 KOTOPBIM CJIEyeT BHIPaXKEHUE [Isl BBIYKCIICHU S, KOTOPOE
3aBepIIaeTCsl TOUYKOU C 3arsITOM.

IIpencraBbTe, YTO MBI UMEEM TPU NIEPEMEHHBIE X, Y U Z.

X v z
2 = ......--'" ; .:‘ll -
y = x+1;
-____-_________—'-—-——__
P ’-'Jx/‘ -
X = §+j;
X ¥ Z

MBblI He 3HaeM UX HayaJIbHbIX 3HAYECHUH.

VY Hac ecTb nepBas oneparusi, KOTopasi IpucBanBaeT 1 nepeMeHHOH X.

[TosToMy MocC/ie BBITOTHEHUS COIEPAKUMOE NEPEMEHHOM X paBHO 1.

Crenyromias onepaiysi MpUCBauBaHUs Y paBHO X TuTioc 1.

CHauana Mbl JOJKHBI OLIEHUTDb BbIpa’KEHUE CIIpaBa, X Imoc 1.

Jl7151 TOr0 HaM HY)KHO TOJTY4YUTh 3HAYEHUE, COXPAHEHHOE B X.

[TosToMy MBI OJTydaeM 2 ¥ 2 COXpaHsIEM B Y.

M= Bcerga paboTaem cripaBa HaJIeBO.

CHauasa BBIYMCIISIEM BbIPAKEHUE, A 3aT€M COXPaHsIeM Pe3yJIbTaT B IEPEMEHHOM.

Tenepb Mbl CHavYaJIa MOJTy4aeM 3HAUEHUS X U Y, CKJIQ/IbIBaéM UX BMeCTe, MojlyyaeM 3 U coxXpa-
HseM 3 B X.

[lepemeHHBIE BMECTE CO 3HAUEHUSMU — ITO TO, YTO Mbl HA3bIBAEM COCTOSTHUEM.

Takum 06pa3om, oriepaTtop MPUCBaUBAHUS MPE0OPa3yeT OTHO COCTOSTHHE B IPYTO€ COCTOSTHHE.

3/ech COCTOsTHUST 0003HAYECHBI (PUTYPHBIMU CKOOKAMH.
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{x=?, y=?, z=?} ¢
x = 1;

ix=1, y=1, 2=7}
vy = x+1;

{x=1, y=2, 2=?}
x = x+y;

{x=3, y=2, z=7?}

Komnekius 3HaueHnid iepeMeHHBIX — 3TO COCTOSTHHE.

[TosTomy npucBaMBaHKe IPUBOIUT K U3MEHEHUIO COCTOSIHUSI.

Teneps npeAcTaBbTE, YTO BBl CETOIHSI JIEIaeTe PACUeThl, M BbI XOTUTE TTOBTOPUTH T€ ke CamMble
BBIUMCIIEHUS 3aBTpa.

JI7151 3TOrO BaM HYKHO OYIIeT BBECTH BCE BHIPAKEHHS CHOBA.

[ToaToMy MBI XOTEeNTN OBl UMETh BOZMOKHOCTD 3aITUCHIBATh BBIYMCIICHUS.

TouHO Tak e, Kak Mbl XOTUM HCIIOJIb30BaTh MAMSTh NIEPEMEHHBIX JJIsI XpaHEHHS 3HAUYEHUH,
MBI XOTeJIM OB TETIePh COXPAHUTh BCIO IIPOTPaMMYy.

HekoTopble KaIbKyJIATOPBI TIeYaTaIOT BHIUKMCIICHHS] Ha Oymare.

Takum oOpa3oM, y HAC MOXKET OBITh 3aITUCh HAIIIMX BBHIYMCIICHU.

MBbI Ha3bIBaeM 3Ty 3aMUCh IPOTPAMMON.

Ha naHHBIII MOMEHT IMporpaMma sIBJISIETCS IMOCIIEI0BATETBHOCTBIO TTPOCTHIX BHIUYUCICHHM.

Tenepb ObIIO OBI 3I0POBO, €CiM OBl MBI MOIJIM TIOBTOPHO WCIOJIB30BaTh MPOrPaMMYy, UTOOBI
nporpamma OblTa He TOJIBKO Pe3y/IbTaTOM 3alKCH KaJbKYJISTOpa, YTOOBI Mbl IMEIH BO3MOKHOCTb
M0/1aBaTh 3Ty MPOrpamMMy B KaJbKYJISATOP, KAK MHCTPYKLIMU JIJIs1 TOBTOPHOTO pacyeTa.

Termephb Hall KaJILKYJISITOP CTAHOBUTCS BCe OOJIBITIE TIOX0X HA KOMITBIOTEP.

Takum 0Opa3oM, MoCIeI0BaTEIbHOCTh MHCTPYKIIMH SIBIISIETCS TIPOTPAMMOH.

IT1OT HAOOp UHCTPYKIIUH TOIKEH OBITh YETKO ONpeesieH, M Kak/1as U3 MHCTPYKIMI JOJDKHA
3(ppeKTUBHO UCTIOMHATHCS HAIITUM KOMITHIOTEPOM.

Terepb 3TV UHCTPYKIMH OOBIYHO MPEICTABISIOT COOOM TEKCT.

PacimmpeHHbIH KaJTbKyJISTOP BHIJISIUT CIETYIONIAM 00pa3oM.
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Ha nucrutee Teneps 0ToOpakkaeTcsi UCTOPHS OTIEPaLii.

3TO TO, YTO MBI Ha3bIBAEM ITPOIPAMMOM.
IlomuMo 3ammcyu MCTOPUM ONEpALMid, Mbl TaKke XOTMM BO3MOXHOCTb BBOJA 3TOM MCTOPUM

B KaJIbKYJIATOP.
Takum 00pa3om, MbI IOIYIHUM ITPOCTOH KOMIIBIOTED.
B ofmem u 1iesiom, mporpamma SIBJISIETCS] He YeM MHBIM, KaK 3aIMCaHHBIM BBIUMCIICHUEM.

Ee Mo’HO 3amcarh Ha JIMcTe OyMart WM COXPaHHUTh IPyTM CIIOCOOOM, HAITPUMED, B MAMSITH

KOMITbIOTEpA.
U xommbioTep OyAeT MHTEPIPETUPOBATh 3Ty MPOrPaMMy M BHITIOIHSATH BBIYMCITICHHUE KaKIBIH

pas, Koraa 3To norpedyercs.
TakvM 06pa3oM, MBI IIPOIIUIH ITyTh OT 3HAYEHUS U BHIPAXKEHHUSI JIO TIPOTPAMMBL.

Value T
Expression 3+ 4
Statement d=3+ 4;
Program Ao B e i
x =d;

d=x * d;

d=3 + 4;
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OcCHOBHBIE OIIEPATOPHI

< |

mﬂ Tech Solutions
O6beKTHO-OpUEeHTUPOBaHHOe
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Jlekuma 2
OcHOBHbIe onepartopbl

Kanpkynsarop, KOTopble Mbl paccMaTpyUBaIv, padoTall ¢ YUCIaMHU.

MBI MCnoIBb30BaIM YHCIIA U OTIEPALIMM C YUCIIAMU 1S TTOJTyYEHU ] YUCEL.

Tenepp, 4TO AenaTh, €CIIM Bbl XOTUTE CPABHUTH JBA YKCIIa?

Ecnu MBI XOTUM NPOBEPUTD, HATIPUMED, S MeHbllle 6 UM HeT.

OTBeT MOXET ObITh MOJOKUTETBHBIM UM OTPULIATEIbHBIM, — 13 WU HeT.

10 OyaeT yTBepkIeHUe UCTUHHOE WJIH JIOKHOE.

B stom ciydae true u false Takke SIBISIIOTCS 3HAYEHUSIMU, HO OHU HE SIBJISIIOTCS] YUCIIOBBIMU
3HAYCHUSIMHU.

VX Ha3piBaloT OyJIeBBIMH 3HAUEHUSIMU B YeCTh MaTeMatHka Jlxopmxka Byna.

CymiecTByeT 1IecTh ONepalyil CpaBHEHUsI — MEHbLIIe YeM, OOJIbIlle YeM, MEHbIIIe WA PaBHO,
OOJIbIIIE MITH PABHO.

21



T. Mamnus. «O0BeKTHO-OPUEHTHPOBAHHOE IporpaMmupoBanue Ha Java. [lnargopma Java SE»

n<m (less than, n<m)
n>m (greater than, n>m)

n<=m (less than or equal to, n<m) TRUE
n>=m (greater than or equal to, n2m)
FALSE

n==m (equal than, n=m)
n'!=m (not equal than, nzm)

W HakoHel1, Mbl IOJIKHBI IPOBEPUTD, SIBJISIOTCS JIM 1Ba 3HAYSHUS] PABHBIMU WUJTM PA3HBIMH.

Pesynbrarom nipoBepku OyneT OysieBo 3HaueHue true wim false.

ByseBbl 3HaUEHMS MPECTABISAIOT COOOH THIT JaHHBIX C IBYMs 3HAYCHUsIMU true U false.

MBb1 Moryi OBl Ha3BaTh UX J1a VJTH HET, WJIA OJIMH U HOJTh, HO MBI Oy/IeM Ha3bIBaTh UX true u false,
KakK 3To Aejiaet Java.

U Tak *ke, Kak y Hac ObUTM apu(pMETHIECKHE OTIepAIIUH, TETIePh MBI UMEEM HECKOJIBKO OYJIeBBIX
oreparyi.

JlaBaiiTe MOCMOTPUM Ha HEKOTOPHIE U3 HUX.

— Negation (not): ra
— Conjuntion (and): a && b
— Disjunction (or): a || b

OTpI/II_IaHI/IC, KOTOPOE TAKIKE HA3BIBACTCA «HET» U IMPEACTABJICHO BOCKIIMIATEIIbHBIM 3HAKOM.
Sta ornepanuda NpuHUMACT OOHO JIOTUYECKOEC 3HAYCHUE, ONUH apr'YMCHT, U BO3BpAIIA€T APYyroe
JIOTN4YE€CKOE 3HAYCHUE.
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KoHbloHKIIMS — 3TO ellle OfiHa Oneparysi, TAKKe Ha3biBaeMasi «i», U OHA MpeJICTaBIeHa AByMsI
amrepcanjamu.

Ora onepauys NPUHUMAET JBa 3HAYEHUs, /1Ba apryMEHTa.

U eme ofHa onepanysi — qU3BIOHKINSA, TAKKe Ha3bIBaeMasi «WJI», U OHA MPEJICTaBIeHa ABYMS
BEPTHUKAJIbHBIMHU ITOJIOCAMH.

Ara oneparysi Takxke MPUHUMAaEeT JBa apryMeHTa.

Oneparus oTpullaHus TIPUHUMAET OJTHO JIOTMUYECKOe 3HAUSHKEe U BO3BpAIaeT TaKKe JIOrHye-
CKOe 3HaueHue, a UMEHHO JIpyroe.

Takum obpazom, oTpulianue true, 3to false 1 Ha0OOPOT.

Oneparus «v» MPUHUMAET JBa boolean 3HAYeHHs B KadyecTBE apryMeHTa W BO3Bpaliaer
boolean 3HaueHue.

U pesynbrar true, eciu 06a aprymeHTa true, u false B mpoTHMBHOM citydae.

Oneparyisi WM Takke MPUHUMAET JBa apryMeHTa, JBa OyJeBbIX 3HAYEHHUS M BO3BpAIlaeT
Oy/ieBO 3HAYCHUE.

Terepb pe3ynbTaT true, eciim Kakor-JMO0 apryMeHr true, u false, ecnmu o6a aprymeHTa siBiisi-
1otcs false.

Ms1 Morii Obl TOOABUTH BCE ITU OMNEpalvy B HAIl KaJbKYJIATOP, KOTOPBIA Obl UCTIOMHSIT UX
TaKkKe YCIEIIHO, KaK 1 OTepariy C YUCTaAMHU.

Takum o6pa3om, CyMMUPYs, B Java Mbl IMeeM CJIeIYIONTHe OCHOBHBIE ONIePaTOPHI.

A Takske onepaTop IMpUCBaNBaHNs = PABHO.
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ApudmeTrueckue onepaTopbi

Onepatop OnucaHwe

+

OnepaTop ONACaHAE

>

£~

A=10,B=20
Mpnmep
CxnagwBaeT 3Ha4eHnA no ole CTOpoHL! OT oneparopa A+BpacT 30
BHMMT2ET NPABLIA ONEPaHA M3 NEBOMD ONEpaHaa A-BpacT-10
YMHOXAET 3HaYeHnA no ofe CTOpPOHL OT oneparopa A" B pact 200
Onepatop AeNeHWA AENWT NeBwil ONepax] Ha npaswid onepaiy A /B pact2
[lenwT nesbii onepax Ha Npasbif ONepaHy] W BO3BpaLLaeT ocTatok A % B nact0
WHEPEMEHT - YBENWYHBAET SHaYeHHe onepania Ha 1 B++ gacT 21
[IEKpEMENT - YMEHBLLIAET JHA4YEHHE ONepaHaa Ha 1 B-- gact 19
Onepatopb! cpaBHeHuA A=10,8=20
MNprumep
MpodepReT. paBHB MNW HET IMAYEHMA OBYX ONepanaos, ecny aa, To (A== B) — e
YCNoBWe CTAHOBHTCA HCTHHHLIM BEDHE
MpoBepReT, PaBHbl KNW HET IHAYEHHA OBYX ONepaHgos, eCnd IHAYEHHRA LA = ?ue_
HE DABHBL, TO YCNOBWE CTAHOBMTCA MC THHHEIM SRS
NpoBSpAET, ARNASTCA NM IHFSEHWE NeEBOND ONeEpaHAa GoNBLLS, Yei (A = B) — He
IHAYNEHWE NPABOND ONEpAHOA, eCNK 0a, TOo yCNOBWE CTANOBMTCA ol
ML THHHEM Mp"
NpoBepReT, ABNRETCA NM IHIYEHHE NEBOMD ONEPAHNA MEHDbLLE, Y (A= B) —
IHAYEHWE NPABOTMD ONepaMaa, ecny 43, TO yONOBHME CTAMOBWTCA IHTHEHAE
HCTHHHEIM HCTHHHE
MpoBepReT. ABNAETCA MW IHFYEHWE NEBOMD onepanaa Sonswe unK (A== B) —

PABHD IHIHEHHID NpaBond onepaHdaa, ecnd 0a, 7o yOCnoBWe CTAHOBHTCA IHAYEHHE HEe

HCTHHHEIM

MpoBEPRET. ECNM IHAYEHHE NEBOMD ONEPAaHAA MEHLLLE WNK PABHO
IHAYEHW) NPABOND ONEpAHLA, eCNM O3, TO YCNOEWE CTAHOBWTCA
ML THHHEM

BEDHE

(A <=B)—
IHAGEHAE
WCTHHMHA
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Jlornyeckume onepaTopsl

A = true, B = false
Onepatop ONMCaHWe MNpumep
(A && B)
8 HassiBaeTCA NOMMYECkMi onepatop «M= Ecnu ofia onepaHaa ABNAKTCA He | —
PABHE HYMHO, TO YCNOBME CTAHOBMTCR WCTHHHEIM IHFYSHME
fakse
(AllB)—

HasmBaeTCA NOMMYeCkMi onepatop «MMWs. Ecnk noGoi W3 ABYX ONepaHL0s

Il IHAEHME
HE PABEH HYNID, TO YCNOBHE CTAHOBHTCA WCTHHHBIM o
HaskBaETCA NOMTMYECKMA onepatop «HE= . MCNONL308AHWE MEHAET NASAE)

I NOrMYECKDS COCTORHWE CBOSMD ONepanaa. ECNM YCNOBWE WMEET 3HaYeHHe "

true, To onepaTop Norwveckono «HEs Gyner genars false S
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IlepeMeHHBIE
TCHCpL, Koriga Mbl ,HO68.BJ'IHJ'II/I NEPEMEHHBIC B KAJIBKYJIATOP, Mbl XOTEJIM HA3BIBATb UX CBOUMU
HMMCHAMM.
B Java, KOrja Mbl XOTUM HCIIOJIb30BATh IMEPEMECHHYIO, Mbl JOJIZKHbBI CHa4ajla MMpEICTABUTh €€

C IIOMOIIBIO O0OBSIBIIEHHA.
OObsABIEHHE JOJDKHO BKJIIOYATh CHA4YaJla TUII JaHHBIX HepeMeHHOﬁ.

Tech Solutions
Q9
O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHblE€ KOHCTPYKLMU A3bIKa Java
Jlekumsa 3
[lepemeHHble

B Java cymiectByeT HECKOIBKO TUIIOB JAHHBIX, IPEAYCMOTPEHHBIX ISl YUCE.

Ha naHHBIi MOMEHT ISl YIPOIIEHU s, TIPeICTaBbTe ceOe, YTO y HAC €CTh OMWH THI JAHHBIX,
Ha3bIBAEMBIN «int».

«int» BKJIIOYAET B ceOsl KaK MOJIOKUTEbHBIE, TAK U OTPULIATEIbHBIE I1eJTbIe YUCTIa, B HEKOTOPBIX
npeenax.
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boolean b;
int number;

int veryLongName;

Takum 00pa3om, 0ObsIBIIEHUE IIepeMEHHON COCTOUT U3 UMEHH THUTIa, 3aTeM UMEHH TIepeMEeHHOM
M TOYKH C 3aIISITOM.

VM1 nepeMeHHOW MOXHO BBHIOMPATh C HEKOTOPHIMHU OTPAHUICHUSIMH.

B HEKOTOpBIX CiTydasix Mbl TakKe Ha3blBaeM MM MEepeMEeHHOW MICHTH(UKATOPOM TepeMeH-
HOM.

Terepb, Kak MbI MOKEM CO371aBaTh UMeEHA JIsI TIePEMEHHBIX ?

[To cyTr, MeHa — 3TO CJI0Ba, KOTOPBIE JIOJDKHBI CJIeI0BaTh HEKOTOPBIM TIPaBUJIAM.

U BOT HEKOTOpPHBIE MPaBHJIA.

Correct Incorrect
Nt B int int;
int n; int n?;
int nl1; int 1n;
int noMore; int no More;

int no; int more; int no; int no;

VimeHa JOJIKHBI HAUMHATBCS C OYKBBI MJIM CUMBOJIAa IOJYEPKUBAHUS.

U oHm MoryT comepxarb OyKBbI — MaJIeHbKME WM 3arIaBHble OYKBbI, IU(PBI, 1 CUMBOJ MOJ-
YEepKUBaHUSI.

Jlpyrue crienyaibHble CUMBOJIBL HE JIOIYCKAIOTCS.
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HckmovyenneM siBisieTcsl 3HaK JI0JJ1apa, KOTOPBIH UCTIONB3YeTCs B HavYase AJIsl aBTOMAaTHUECKH
reHepUpyeMbIX IEPEMEHHBIX.

I/ITaK, «N» U «_1N» ABJIAIOTCA NpaBUWIbHBIMU UMEHAMM, TOIld KakK «n?» HEe MOXKET UCIIONB30-
BaThCSl.

W BBI HE MOXkeTe MCHOMb30BaTh IU(pPY B HAUAJIe UIMEHU.

«nl» gBnsgercs NpaBUIBHBIM UMEHEM, a «1n» — HeT.

Kpome Toro, ectb HEKOTOpHBIE CJIOBA, KOTOPHIE 3aPEIICHBI.

Takue kak 3ape3epBUPOBAaHHbIE KJTIOUEBBIE CIIOBA, HAIPUMEDP, «int» WM «boolean», nnum nute-
paJibl, TaKue Kak «true» u «false».

Takum 00pa3oM, Bbl HE MOXKETE MMETh «int» WM «true» Kak UMs IepeMeHHOM.

Kpome Toro, B iMeHH He JOKHO OBITh TIPOOEIIOB.

W, HakoHert, 6yeT ommOKOi 0ObSIBIICHHE OTHOTO U TOTO K& UMEHU B OTHOM U TOH ke 001acTu
BU/IMMOCTH.

Ternepb ecTh peKOMEHIAIMH TI0 BEIOOPY UMEH TIePEeMEHHBIX.

Recommended
int average;
int finalBalance;

int ONE;

Bo-TiepBBIX, IMEHA JIOJKHB MIMETh CMBIC]T.

ITO MOMOXKET BaM 1 JIPYTUM JIIOISM TIOHSATh, KaK MCIOIb30BaTh NIepEeMEHHBIE.

Terepb, ecli BbI XOTHTE 00BEMHUTH HECKOJIBKO CJIOB B OJTHO MMSI, XOPOITIeH MMPAKTUKOM sSIBJIS-
eTCs HAUMHATh KakJI0€ CIIe/TyIoIee CJIOBO ¢ OOJIBITION OYKBHI.

W, HakoHelI, ec/id y Hac Oy/ieT iepeMeHHas1, 3HaYeHrue KOTOPOW He JIOJKHO M3MEHSIThCS B TTPO-
rpamme, XOpollel IPaKTUKOW Oy/IeT HarucaTh ero 3arjiaBHBIMU OYKBaMHU.

W MBI TOCTAaBUM TaK3Ke UTO-TO Tepe]] «int», YT0OBl CATHATM3UPOBATD O IMIOCTOSTHCTBE TIepeMeH-
HOM.

[Tocnie Toro, Kak Mbl OOBSIBIIIM TTepeMeHHbIe, MBI TOTOBBI UCITOJIb30BaTh X W HA3HAYUTh UM
3HAYEHUS.
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boolean b;

int n;

b=true;

n=1;

boolean b=true;

int n=1;

int ﬁﬁsrue;

Tak:xe Mbl MOKEM OOBIBUTDH U MPUCBOUTH 3HAYCHUA OJHOBPEMEHHO.
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CTpoku u nevarb

Tech Solutions
Q9
O6beKTHO-0pPUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHblE€ KOHCTPYKLMU A3bIKa Java
Jlekumna 4
CTpoku 1 neyartb

MBblI 3auHTEpECOBaHbI HE TOJIKO B padOTe C YHMCIAMHU.

Hawm Takske Hy:KHO padoTaTh ¢ TEKCTOM.

[Tostomy MBI OyemM pacupsATh TeNeph HAIl KAJbKYJIATOpP 3HAYCHUSIMH U OTIEPAlUsMU IS
TEKCTa.

TekcT coCcTOUT U3 MOCe0BaTEIbHOCTH CUMBOJIOB.

OauH CUMBOJT — 3TO CUMBOJI, KOTOPBIM Bbl MOKETE HAWTHU HA KJIaBUATYpeE.

* Characters * Strings

] a 1 llJavaTl
'A’ "Hello, World!"
i n2015"

L 1 mnn
®

Crtpoka mpezcTaBisieT coO0 MOCIIeI0BATeTbBHOCTH CUMBOJIOB.
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CTpoKa MOKET COCTOSITh U3 HECKOJIbKUX CUMBOJIOB, HO OHa MOXET TaK)kKe UMETh TOJIbKO OJIMH
CHUMBOJI, KaK B 3TOM MIPUMEpPE CTPOKHU C TIPOOEIIOM.

Crpoka Takke MOXET He COlIep/KaTh HUKAKUX CUMBOJIOB.

B 3TOM Ciydae MbI TOBOPHM O ITyCTOM CTPOKE.

O6paTI/IT€ BHUMAHHC, 4YTO MbI ITOMCHIAEM OJWHOYHLIC CHUMBOJIbBI B OOWHAPHBIC KaBbIYKH
" CTPOKH B HBOﬁHbIC KaBbIYKH.

7O MO3BOJISAET HAM YETKO pa3inyaTh JUTEPAIbl CTPOK U CUMBOJIOB. ECJH ObI 1 CTPOKH, ¥ CUM-
BOJIbI MOKHO OBUITO 3a/1aBaTh C IMOMOIIBIO OJIHOIO M TOTO XK€ THUIA KaBbIUCK, TO MPHIILIOCH Obl MPH
orepanusx MpoBepsATh, CAMBOJI JIA 3TO, MM CTPOKA.

Tenepp, 4TO, €CJIM MBI XOTUM MUMETh JBOMHYIO KaBbIUKY B CTPOKE?

MeToz1, KOTOpbINi MBI KMCIIOJIb3yeM, 3aKJIIOYACTCSI B TOM, YTOOBI TIOCTABUThH €SCape-CUMBOI,
00paTHYI0 KOCYIO YepTy.

Escaping

"\"Hello\""

"Hello\n"

II"O"L'\III and \I.‘rl "n

371ech BHEIIHKE IBOMHBIE KABBIYKHU HE SIBJISIIOTCS YaCThIO CTPOKHU.

OHM POCTO YKa3bIBAIOT, YTO Y HAC €CTh CTPOKA.

Ho Tenepp, ecitn oOpatHasi Kocasi YepTa sIBJISETCSI CAMBOJIOM CO CIIEIMATbHBIM CBOWICTBOM, UTO
IenaTh, €CIIM Mbl XOTHM UMeTh 0OpaTHYIO KOCYIO UYepTy B CTpOKe?

Torma MbI TOXKe CTaBUM Tiepe]] Heil 00paTHYI0 KOCYIO YepTy.

Ternepb 310 OOBSIBIICHUE TIEPEMEHHON I CTPOKHM C UMEHEM S, KOTOPOH MBI IPHCBAUBAEM
CTPOKY, COCTOSIIIYIO U3 TIPOCTO CUMBOJIA .
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Variables and Strings

String s = "s";

Tak 4TO He MmyTaiTe UMs MepeMEHHON CO CTPOKOM.

BoT rnoyeMy MblI HCIIOJb3yeM TBOWHbBIC KABBIUKH.

Tenepp, Kakue eCTh OCHOBHBIE OTIEPAIMY JITSI CTPOK ?

OueHb BaKHOW oreparyiell BisieTcsi KOHKaTeHAITNs WM COeIMHEHe CTPOK.

Oo6parite BHUIMaHUE, YTO CHMBOJI JIJIS1 OTIEpaliiy KOHKAaTEHAIIUH — TOT K€ CaMblid, UTO U IS
CJIOKEHHUSI.

Concatenation

String 5 = Vgl

string €t = "tap";

String p = s + t; "stop"
String g = t + s; "tops"

T0 3HAK IUIIOCA.
BrI 10/1KHBI OBITH OCTOPOKHBI, YTOOBI HE MyTaTh YKCIIO OJMH CO CTPOKOM «1» B KaBBIUKaX.
B sTOM nipuiMepe n sIBJIsieTCs 1EeIbIM YUCIOM U S CTPOKOM.
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intn=1;

string &= "1";

int m = n + n; 2
String p = s + s; by
String g = s + n; o B o

[TosTomy, eciiu TOBOPUTD N IUIIOC N, MbI CKJIAJbIBAEM YKC/IA U B pe3yJIbTaTe MOIy4yuM Iesioe
YUCJIO 2.

Eciu, cMoTpeTh Ha s TUTIOC S, MBI OObE/IMHSIEM JIBE CTPOKHU U MOTydaeM CTPOKy 11.

WHTEpecHO OTMETUTb, YTO pa3pelieHo MUcaTh S IUTIOC N — CTPOKA TUTIOC YUCIIO.

Ecnu onuH 13 oniepaHoB SBJISIETCS] CTPOKOM, IPYroOi Takke peoOpa3yeTcsi B CTPOKY.

[ToaToMy B mocyeHEM MTpUMepe Tiesioe Yucio 1 mpeodpasyeTcst B CTPOKY «1»

W B pe3ynbrare noiny4um cTpoky 11.

length — 310 onepanusi, KoTopasi HPUMEHSIETCS K CTPOKE M BO3BpAILAET YHCIIO, COOTBETCTBYIO-
11ee KOJIMYECTBY CUMBOJIOB B CTPOKE.

Length

String s = "s";
String t = "top";
Strang p = "";

String g =" ";

int n = s.length() ;
int m = t.length() ;
int j p-length() ;
int k = g.length() ;

= O W M

VHTEepecHO OTMETUTD, YTO [UIMHA KOHKATEHALMH ABYX CTPOK — 9TO CyMMa UX JJIUH.
C onepanmeit substring Mpl MOKEM U3BJIEYb YaCTh JAHHOM CTPOKHU.
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Substring
String s = "Hello!";
Straing € s.substring(2.4):; "11"
String p s.substring(0,2); "He"
String q s.substring(2,6);"11lo!"
String r = s.substring(2) ; wLiny™

"Hello!"
012345

[TpeanomnoxuM, 4To y HaC ecTh CTPOKa ¢ ITUMH 6 cumBoiaMu, Hello BockuiaTeibHbIN 3HaK.

I[NepBsiii cumBos, H HaxonuTces B Hy/eBOW MO3ULIMU.

Bropoii E B no3uimu 1 u Tak ganee, 10 MO3UIAH S.

Takum oO6pazom, substring (2,4) 03Ha4aeT, YTO MBI H3BJIEKaeM MOICTPOKY, KOTOpast HAYMHAETCS
B o3uuu 2, L, U 3akaH4mBaeTcd B IO3ULMA 10 4.

Takum oOpa3om, O3UIUs 4 He BKJTIOYEHA.

MBI BKJIIOYaEM CUMBOJIBI B IO3UIUAX 2 U 3, nBa L.

substring (0,2) BeIOMpaeT /1Ba MEPBLIX CUMBOJIA, a substring (2,6) ocTajbHbIE.

Tak:ke BO3MOKHO HAIlTMCAHUE OTHOTO apryMeHTa B substring.

ITO 03HAYAET, YTO MOACTPOKA BBIOpaHa 10 KOHIIA CTPOKH.

Tenepb ecTh MHOTO APYTUX OMNEpaluil sl CTPOK, TAKMX Kak indexof, compareto u T. 1.

Kotopble Mbl yBUAUM TIO3KE.

Ecnu BB XOTWUTE Hameyaratb CTPOKY B Java, Bbl MOXETe€ HCIIONb30BaTh OMEpaTrop
System.out.print.

U sT0T oneparop NpuHUMAET apryMeHT, KOTOPbIi HY)KHO Harleyararb.
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Print

System.out.print(..)

System.out.println(..)

ITO MOXET OBITh CTPOKA WM JIPYTOH THIL.

System.out.println, B oin4ue ot System.out.print, IEpeBOAUT MeYaTh HA HOBYIO CTPOKY HOCIIE

reyaru.

Tenepb Ha/l0O OTMETUTD, YTO (PAKTUYECKH, String He SIBJISIETCS TPUMUTUBHBIM TUTIOM JAHHBIX

Kak boolean uimm «int».
Bor mouemy BbI mmtiieTe String ¢ 3aryiaBHON OYKBHI S.
Ho MBI moroBopumM 00 3TOM B TMO3XeE.
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YcaoBus if u else

Tech Solutions
Qv
O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMK A3bIKa Java
Jlekuma 5
YcnosHbIK onepaTtop if-else

Tenepb noropopum 06 yciaosuu if.

MBI npyHUMaeM Bce BpEMs pELICHUS.

Ecnu MBI ymaem, 4To MOWAET 10K Ab, Mbl OEpeM 30HT, Mpexke 4eM YUTU U3 JoMa.

Ho ecnu mbl gymaem, 4To 1oroaa nposiCHUTCS, Mbl OCTABUM 30HTHK JIOMa.

MBbI BUJEH, KaK Mbl MOKEM COCTaBJISAATh BBIPAKEHUS MOCIIE0OBATEIBHO, YTOOBI CHEaTh Mpo-
rpaMMy.

BeipaskeHus1 BBIIONHSUIMCH IO TIOPSIKY OJHO 32 IPYTUM.

[IpencraBbre cee, YTO MBI XOTUM BBHIIIOJHUThL OHY MOC/IEI0BATEIbHOCTh BBIPAXKEHUM, €CIIH
BBINOJTHEHO KaKoe-JIMOO YCIOBUE, U HEKOTOPYIO JPYrylo IMOCJIEI0BaTeIbHOCTb, €CIIM 3TO YCJIOBHE
HE BBINOJIHEHO.

JlaBaiiTe TOCMOTPUM IPUMEP.

IIpennonoxuM, 4To Mbl XOTUM BBIYMCIIUTD KBaJPATHBIM KOPEHb U3 YUCIIA.
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if (n<0) n=-n;

W MBI 3HaeM, YTO YHCIIO JOJDKHO OBITh TOJOKHUTEILHBIM, YTOOB KBAJPATHBI KOpeHb ObLI
pEaTbHBIM YHCJIOM.

[TosTomy, ecii HaM JaHO OTPHILIATEIbHOE YHCIIO, HAM HYKHO CAEJaTh €ro MOJ0KUTEIbHBIM.

Ecnu yncio nonoxuresbHOe, HaM He HYKHO HUYEro JAesaTh.

Kak MrI cnenaem 3to Ha Java?

KioueBoe ¢oBo if BBOAUT YCIOBHOE BBIPAKEHHE.

B atoM npumepe BbIpaxeHHe MPUCBAUBAHUS N PABHO MUHYC N, BHIITOIHAETCS TOJBKO B TOM
cllyyae, €CJIM BbIIOJHAETCS ycioBUe n MeHbite 0.

Ecnu 910 ycoBue JI0)KHO, HUYEro He JIeNIaeTcsl.

Ternepp, 4TO, €CITM MBI XOTUM BBIITOJTHUTH OOJIee OTHOTO BBIPAXKEHUSI B 3aBUCHMOCTH OT yCJIO-
BHS.

MB&I ipocTO MoMeIaeM BeIpakeHUsT MeKTy (PUTYpHBIMUA CKOOKaMH, Jiesast MX OJIOKOM.

n=-3; x=1; -3 1
if (n<0) {

n=-=n;

x=0; 3
} 3
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Ecnu ycnoBue J0:XHO, HE OJJHO W3 BBIPAKEHHIA 9TOTO OJIOKA He BBITIOTHSIETCS.

B o6mem, pekomenayercst icath (pUrypHble CKOOKH, Jaxe €M MPU STOM YCIOBUH JIOTKHO
OBITH TOJIBKO OJTHO BBIPaKEHUE.

Jlornyeckoe BbIpakeHUE I YCIOBHS JIOJDKHO BCET/Ia HAXOAUTHCS MEXy KPYIJIBIMH CKOO-
KaMu.

U cnenute, 9TOOBI HE IOCTABUTh TOYKY C 3aIATOM TOCJIE JIOTHUECKOTO BHIPAKEHUS.

BeipaskeHue mpu 3TOM YCJIOBUU — 3TO MYCTOE BBIpaKEHHE, KOTOPOE IMPECTaBJICHO TOYKOW
C 3aIISITO|, W CIIe/IyIolee BhpakeHre B (PUTYPHBIX CKOOKAxX Beeria Oy/ieT BHITOTHITHCS HE3aBHCUMO
OT 3HAYCHUS JIOTHYECKOTO BHIPAKECHUS.

if (n<0) ;{
n=-n;

Takum 0Opa3oM, yCIOBHOE BBIpaKeHHE TO3BOJISIET HaM BBHIIIOJHUTH BBIpAKEHUE WM OJIOK
BBIPQKEHUH, B 3aBUCUMOCTHU OT 3HAYEHUSI JIOTHUECKOTO BbIPAKEHUS.

3TO 0fHA U3 CTPYKTYP, KOHTPOIUPYIOIIHUX ITOTOK BBITIOJIHEHHUSI IPOrPAMMBI.

WHoria Mbl CTAIKMBAEMCS C aJIbTePHATUBOW Ha CBOEM ITyTH.

B 3aBHCMMOCTH OT HEKOTOPBIX YCIOBHI Mbl MJIEM TaK WA UHAYE.

Kak mbl 310 BbIpa3um B Java?

Ceituac Mbl 3HaeM, KaK BBITIOJIHUTD BbIPAKEHUE B 3aBUCMMOCTH OT OJIHOTO YCJIOBHSI.

Ecnu ycnoBue He BHITIOJHSAETCS], HUUETo He JesIaeTcsl.

Tenepb Mbl XOTUM BBIIIOJTHUTH AJIbTEPHATUBHOE BhIPAKEHHE B ITOM CIIydae.

371ech Mbl BUAUM MIPOCTOM ITPUMED.
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g -3 3
if (n<0)
else {
X=n; 3
} =3 3 3 3

X TIPUCBAMBAETCS] MUHYC N, €CJM N OTPHLIATENBHO.

Ecimm 910 He Tak, X MpUcBauBaeTcs n.

TakvM 00pa3om, CyIIecTByeT JBa aJbTepPHATUBHBIX OJIOKA BBIPAKEHUI.

ToT, KOTOPBI¥ BHITONHSAETCS, €CIU YCJIOBUE HCTUHHO.

U TOT, KOTOPBIV BBITIOTHSETCSI, €CJIA YCIIOBUE JIOXKHO.

ITOT GJIOK 3aIMCHIBAETCs TIOC/IEe KIII0YEBOro CJIoBa else.

KoneuHo, B Kax10¥ 13 IByX aJIbTEPHATHB, Y HAC MOXET OBITh OJIOK BHIPAXKEHHI BMECTO OJTHOTO
BBIPaXKCHHUSI.

Yro Tenepp, eciv Mbl XOTHM Pa3JIeUTh He TOJIBKO JIBa CIIyYasi, HO M OOJIbIe, HATPUMeEp, TPH
clydasi.

[TockoNbKy YCIIOBHOE YTBEPKJCHUE SIBISETCS] BBIPAKEHMEM, MBI MOXEM IIOMECTUTH €ro
B JMOOYIO U3 BETBEH.

Hanpumep, naBaiiTe HaIMIeM YCIOBHOE BhIpaXEHHE BHYTPY APYrol BETBU.

HoBoe ycroBue mipoepsiet, paBHo Jim n 0.
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if (n<0) {
} else if (n==0) ({
x=0: s="n==0": ' {n<0) && (n==0)

} else |
x=n:' s="n>0": ' {n<0) &&! (n==0)

Ecnu 310 Tak, MBI 4TO-TO A€NAEM.

HMuaue MBI iennaeM 4TO-TO EIllE.

B nenom, Teneps y HaC €CTb TPU CiIydasi, U3 KOTOPBIX TOJBKO OJMH BBIIOIHAETCS.
31ech MoKa3aH npuMep ¢ 4 Ciydasmu.

if (n<0) {
x=-n; s="n<0";
} else if (n==0) {
x=0; s="n==0";
} else if (n<5) {
="0<n<5" (0<n) && (n<5)

X=n; s
} else {

Xx=n; s="n>=5h";
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Bripa:kenune switch

Tech Solutions
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O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMK A3bIKa Java
Jlekumna 6
OnepaTtop switch

Jns1 uccnepoBanus mpoOneMsl else, qaBaiiTe B3TJISTHEM Ha 9TH ABa OJIoKa Kofa.
EnuHcTBEeHHOE pasiuue Mex 1y IBYMs OJIOKaMU sIBJIsIeTCS MICHTU(DUKAIIU S TPUHAJICKHOCTU
else.

int a=10, b=5, c=10; int a=10, b=5, c=10;
if (a>b) if (a>b)
5 if (b>c) if (b>c)
: a = 20; ? a=20;
else else
a = 30; a=30;

Question: The only difference between the two

code blocks is the indentation on the else-clause.

* Which if-statement does the else-clause belong to?
* What would be the value of a?

U 31eck MoryT OBITH J1Ba BOIIpOCa.

IlepBeiii, kK KakOMy BblpakeHHUIO if BblpakeHue else npuHa IekRuT?

Bropoii Bonpoc, 310 TO, KakuM OyJeT 3HaYeHHe Tocye OLeHKH if BhlpakeHus1?

Nnentudukanms (pakTiIecku He BIUSET HA TO, KAK KOMIIIIATOP OyleT MHTepPIpEeTUPOBAThH
OJIOKH KOIIOB.

41



T. Mamnus. «O0BeKTHO-OPUEHTHPOBAHHOE IporpaMmupoBanue Ha Java. [lnargopma Java SE»

B Java, else BbipaxkeHHe COOTHOCUTCS C OMKANIINM BO3MOXKHBIM if BHIpaKEHUEM.

B sToMm citydae, 310 nmpoBepka 3HaueHus b.

Takum oOpa3oM, 371ech OJIOK Kojia cjIeBa TaKOM ke, Kak Kof OJ0Ka crpasa, ¢ napoy BCTaBJICH-
HBIX (DUTYPHBIX CKOOOK.

int a=10, b=5, c=10;

int a=10, b=5, c=10; if (a>b) {
if (a>b) if (b>c)
if (b>c) the a = 20;
same as
a=20; else
else — g = 30;
— a = 30; }

* Indentation takes no effect.

* The else-clause is paired with the closest possible if-clause.
* Use braces to make your intention clear!

* a=30isthe correct result.

Pesynbrar orieHk# O10Ka KoJa MpUBEIeT K yCTaHOBKe 3HaYeHus a = 30 B KOHIIE BBITTOJTHEHHUS.

MBI MOXEM TAKKE UCIOIB30BaTh KOMOUHANMIO if-else if.

[Tpumep 311ech TOKA3hIBAET, KaK 9Ta KOMOWHAIIMS MOKET ObITh HCIIOJIb30BaHA JIJTs OTIPE/IC/ICHUS
YPOBHS 3HAHUH B 3aBUCUMOCTH OT OIICHKH.

if (score >=90)

grade = ‘A’;

else if (score >=80)
grade = ‘B’;

else if (score >=70)
grade =‘C’;

else if (score >=50)
grade = ‘D’;

else

grade = 'F;

OOparuite BHUMaHUE, YTO 3TO OyJeT MMeTh OOJIbIIOE 3HAUYEHKE, eCId KJII0YeBOe CJIOBO else
ocraercs nepen if.
CpaBHuTte co cltydaem, Korja else yopaHo.
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if (score >=90)

grade = ‘A’;

if (score >=80)
grade = ‘B’;

if (score >=70)
grade='C’

if (score >=50)
grade = ‘D’;
else

grade = F’;

B 3TOM CiTyuae MOTOK BBHITOJTHEHUSI TTPEPhIBAThCS He OyIIeT.

B 10 Bpems kak if BeIpakeHHe MO3BONISIET BHIOPATh U3 IBYX BO3BMOXKHBIX ITyTeH, switch BbIpa-
JKEHHUe TTO3BOJISIET OoJlee IBYX ITyTel BHITIOTHEHMS.

Bot nuarpaMma 1151 WUDTIOCTPALIMK TIOTOKA YIpaBieHus switch BblpakeHusl.

The switch statement allows more than two execution paths.

Multl -way

expressn::n

valuel value2 valueN-1 valueN
action 1 action 2 action N-1 action 4

U BoT cunTakcuc switch BelpaxxkeHus1.
Cuntakcuc switch BbIpa)XeHHUs1 HAUMHAETCS C KJIIOYEBOIo cjioBa switch.
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= Switch expression ch-expressio
= Must be a value of char, byte, short, or int type cas statement(s)1;

*  Thevaluel, value2.. valueN /* If you forget the “break;” here, the flow moves to
— must be of the same type as the switch the next case until 3 break is met */
expression [ break:
» The keyword break is used to exit the switch :ase statement(s)2;
statement
= Without the keyword break, the flow moves t
the next case until a break is met
, = cas statement(s)N;
& Dﬂhdﬂummnﬂl Iﬂ!ﬂl
= Only be executed when no other case is o
matched \___) /* default case is optional */
default: statement(s)-for-default;

}

Beipakenue switch moxet umers Tun char, byte, short wnu int, u String.

3Havenus case valuel, value2 u T.J1., TOJDKHBI OBITh TOTO K€ THTIA, YTO M BhIpakeHue switch.

KimoueBoe cioBo break ncrnonb3yercst AJ1s1 BBITOTHEHUS switch BbIpaskeHus.

BaxxHo momHuUTB, uTO 63 break, MoToK OyAeT MpOmOIKaTh ABUTATHCS K CIEAYIOIIEMY case,
noka break He OyaeT HaiijeH.

Hakower1, ects onius no yMOI4aHUIO.

C xkmoueBbiM ciioBoM default, 3Ta yacTh Koma Oy/IeT BBITOTHSTHCS TOJBKO, KOT/Ia HUKAKUe JIpy-
r've ciyyau He COOTBETCTBYIOT.

Teneps MOCMOTPUM MPUMEDP C UCTIONB30BAHUEM SWitch BbIpaXkeHus.

VYrapaiite, 4TO MPOM3OM/IET, €CTU YOPaTh BCe KITIOUYEeBhIe cioBa break ?

* Example:
switch (score/10) {
—p case 10: //next action

* Example:
if (score >= 90)

Grade = 'A';
case 9: grade = 'A'; :
gr’;k- else if (score >= 80)
case 8: grade = 'B'; E'trldi = ‘B';
b”al:- else if (score >= 70)
’ = 'C';
case 7: grade = 'C'; Cirada
h’ak- else if (score >= 50)
' Grade ‘D' ;
case 6: //next action rade =
case 5 grade = 'D': else
i ‘ Grade = ‘F';

-
¥

= default:grade = 'F';

}

D10 OyzeT To ke camoe, Kak ecu B pumepe if-else if yopars kimoueBoe cioBo else.
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Ha camom pene, Bce, 9To MOKeT OBbITh C/IEIaHO C TIOMOIIIBIO SWitch BeIpakeHUsI, TaKKe MOXET
OBITh C/IEJTaHO C MOMOIIBIO if-else BeipakeHusl.

Takum 06pa3oM, B OTIIMUKE OT OrepatopoB if u else oneparop switch MokeT IMeTh HECKOJIBKO
BO3MOKHBIX ITyTel BIIIOJTHEHUSI.

U switch pabotaet ¢ MPUMUTUBHBIMY TUTIAMU JIaHHBIX char, byte, short Wiu int ¥ CTpOKaMH.

Pemenue o Tom, cieyeT Jiu UCNOIb30BaTh oriepatopsl if u else unu onepartop switch, 3aBucut
OT BbIpAKEHUSI, KOTOPOE TECTUPYET OIepaTop.

Onieparops! if u else MOryT TecTUpOBaTh BhIpaKE€HUsI HA OCHOBE AMANA30HOB 3HAYEHUN WU
YCJIOBUH, TOT/Ia KakK oreparop switch mpoBepsieT BblpakeHUsl, OCHOBaHHbIE TOJILKO Ha OJHOM Iepe-
YUCJISIEMOM 3HAUYEHUHU.
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Tepunapubiil onnepaTop

Tech Solutions
Q9
O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMK A3bIKa Java
Jlekumua 7
TepHapHbIX onepaTop

[pencraBbTre, 4TO MBI XOTUM BBIYMCIIUTH A0COTIOTHOE 3HAYECHHE YHCIIA.
310 yncio 63 3HaKa.
I[Mpeamnonoxum, 9to abs, siBsieTcst (PyHKIMEH, KOTOpasi BBIYMCIsET aOCOMIOTHOE 3HAUSHHE.

abs (3) a <

abs (-3) 3

Takum obpa3om, abs 3 paBHa 3, a abs -3 Takxe paBHO 3.

Hasaiite onpeaem mpodiaeMy Oosee (hopMabHO.

Ecnu ycnosue x 6osbiie 0 BEIYKCISAETCS Kak true, TOraa BeIYMCIeHre abs X COBIAIaeT C BHIYUC-
JIEHUEM X.
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x>0 © abs(x) , x

' (x>0)= abs (x) _ -x

Ecim ycnosue x 6onbine O Beraucisiercs: Kak false, Toria BerauciieHne abs X — 3To TO ke camoe,
YTO U BbIYMCJIEHUE 3HAYEHUSI MUHYC X.

Tenepb MbI XOTeIM OBl HAIUCATH BBIPAXKEHUE, KOTOPOE BBHIUKCIISIET aOCOTIOTHOE 3HAYEHYIE.

Me1 OB permmm mpooiemMy, ecii Obl y Hac Oblta (pyHKIMS f ¢ Tpemsl apryMeHTaMu.

[epBblil apryMeHT — 9TO YCJIOBHE.

£(x>0)(x}) @
f£(b, el,]
b= E‘I:

Bropoii aprymMeHT — 3T0 BbIpaxkeHue AJis1 BRIYKMCIEHUS B cliydae true.

U TpeTuii aprymMeHT — 3TO BbIpakeHue J171s1 BBIYUCIeHus B cayydae false.

B Java sta yHK1IMSA CyIIECTBYET, HA3bIBAETCS] OHA TEPHAPHBIM OIIEPATOP, ¥ UMEET OIpe/Ie/ICH-
HBII CHHTaKCHC.

31€ech UCTIONB3YETCs 3HAK BOIIPOCA MEXAY YCJIOBUEM U BBIPAKEHHUEM ISl CTyvasi true v JBoe-
TOYME MEKIY BbIpRXEHUEM [Tl CTydasi true v BhlpaskeHueM Jyisl ciaydas false.

B sTOM nipuMepe, ecnu ycioBre UCTUHHO, OTepaTop Bbigaer 1.
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true 2?7 1 : 2 -+ 1

false 2 1 : 2 <& 2

Ecnu ycnoBue J10)KHO, oniepatop BbiIaeT 2.

OCHOBHBIM THTIOM JIAHHBIX B YCJIOBHBIX BBIPQKEHUSIX SIBJISIETCS TUM boolean, KOTOPHI UMeeT
IIBa 3Ha4yeHusd: true u false.

Ho cyIiecTByIOT v B HAIlIMX YCJIOBHBIX BhIpakeHUsIX if else TOJBbKO JIBa BO3MOXKHBIX CITydast?

[TpescTaBbTe, YTO BHI IJIOXO 3aIPOrPAMMHPOBAJIH JIOTHUECKOE BBIpakeHHUE, TOT/Ia 9TO TpUBe-
JeT K BBIYKCIIEHUIO, KOTOPOE He MOXET 3aBEePIIUTHCS.

B aTOoM cityuae, ecii BBIYMCIIEHUE JIOTHYECKOTO BHIPAKEHU s HE 3aBepIIaeTCs, BCS porpaMmMa
He Oy/IeT 3aBepileHa.

if (non-terminating)
aelse {52;:}

v

non-terminating

[Toatomy, Ha camoM JeJie, y Hac ecTb TpU cilydasi, 310 true, false u undefined.
B nanbHeiiiem, aHaIM3UPys CETMEHTHI KOJa, MBI TAKIKE JOJKHBI YUUTHIBATH TO HEOMPE/leIeH-
HOE 3HaYeHMUe.
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JI71s1 TOTMYeCKUX BBIPAKEHHMI 3TO O3HAYaeT, YTO y HAC €CTh TP BO3MOXKHBIX CiIydas — true,
false u undefined.

U 310 oTMUaeTcs OT TPaJMIIMOHHOW MAaTeMaTHKH, IJe Mbl OOBIYHO MMEEM TOJIBKO WCTUHY
U JIOXKb.

Tenepp, AaBaiiTe HEMHOTO BCIOMHHUM O BO3MOKHOCTSIX, KOTOPBIE Mbl BUJIEIH.

3mech, crieBa, y Hac ecTh YCJIOBHOE YTBEpIKIIEHHUE, I7ie, B 3aBUCUMOCTH OT 3HaueHHust OyJIeBOM
MEpPEMEHHOM b, Mbl IPUCBAMBAEM M WM N IEPEMEHHOM X.

iy e
Kiﬁﬁis; {x:nij/f kiEi_j___:ﬂjLJ

(]

Conditional Statement Conditional Expression

C npyroii CTOpOHBI, y HAC €CTh TPOMHOW ONepaTop, KOTOPBIA MO3BOJISET MUCATh JIOTUYECKUE
BBIPQKEHUS.

O06a cerMeHTa Koa SKBUBAJICHTHBI.

Tenepb pacCMOTPUM 3TOT NPUMEP.

[NpencraBbTe, U4TO Y HAC eCTh OyJIeBO 3HAUEHHE b M UTO BhIpakeHHe CpaBHUBAET b ¢ true.

if (b==true) else {52:}

if (b) else {52;}
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TO MOXET OBITh SBHO YIPOIIEHO 0 b, Tak Kak ecii b UCTUHHO, b == true, BEIUUCIAETCS KaK

true.
U ecnu b aBisgeTcd J0XHBIM, b == true, BerauciseTcsd Kak false.
U ecnu b He onpesesneHo, BhipaxkeHue b == true Takxke He OIpeJesieHO.
Tak mouemy Obl He HamKcaTh HoJiee MPOCTYIO0 BEPCHIO, MPOCTO b Kak ycioBue?
AHaJIOTMYHO Bbl MOXETE TIOCTYIIUTh, €CJIM Mbl UMEEM BbIpaxkeHue b == false.

if (b==false) else {52;}
if ('b) else {S2;}
if (b) else {S51:}

Br1 MoxkeTe BHIOpaTh Gojiee poCTyio Bepcuio, He b.
U ermie BBl MOKeTe HaNuMcaTh b Kak ycIoBUe, U TTIOMEHSTh oriepatopbl S1 u S2.
371ech y HaC eCTb APYroe BbIpakeHuUe.

b 7 : false

JlaBaiiTe IpoaHaIU3UPYEM €ro.
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3nech, eciiu b He orpejiesieHo, pe3y/bTaT He OIpe/IeieH.

Ecnmu b uctunHO, pe3ynbrar OyleT UCTHHHBIM.

W ecnu b siBsieTCs IOKHBIM, Pe3yJIbTaT OyAeT JIOKHbBIM.

Mpl paccMOTpesv Bce BOZMOKHBIE 3HAUEHUsI b 11 BCEro BhIpakeHUsI

W Mbl BUIMM, YTO OHM MMEIOT OJJMHAKOBBIE 3HAUEHUsI, YTO OHM SKBUBAJICHTHBI.
[ToaToMy BMECTO BCEro STOTO BBHIPAKEHHUSI MBI MOXEM HAIMCATh TOJBKO b.

Ta ke camas cutyanus OylIeT ¢ BeIpaxkeHueM He b.

Teneps, naBaiite mocMOTpUM BbipaskeHue b? c: false.

b ? : true

Ecmm b me OIpeaCICHO, BCE BBIPAKCHUE HE OIIPEICIICHO.

Ecnu b uctuHHO, pe3ynbTaT paBeH C.
Onnaxo, ecnu b sBJIsIeTCS JIOXKHBIM, PE3YJIbTaT OyIeT JIOKHBIM.
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Pesynbrar Oyner uctrHa, TOJIbKO ecii b ¥ ¢ UCTHHA, BO BCEX IPYTHX CIyvasix pe3yabTar OyaeT
JIO)KHBIM.

3TO 9KBUBAJIEHTHO JIOTMYECKOMY OIEPaTOpy M.

W HaoGopoT, BeipakeHue b? true: ¢ SKBUBAJIEHTHO JIOTUYECKOMY OIepaTopy WM.

@ true D
T

Q
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IHukasl while u for

Tech Solutions
Q9
O6beKTHO-0pPUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

OCHOBHblIE€ KOHCTPYKLMMK A3bIKa Java
Jlekuma 8
Liuknbl while, for u do-while

I[aBaﬁTC npeacTaBuM, 4TO Mbl XOTUM pPa3JCJIMTh LEJIOC YMUCIIO M Ha APpYyroe uejoe 41cio n.
M MBI XOTHM MOJIYYUTH pE3YJIbTAT LECJIOYNCIIEHHOI'O ACJICHUSA, TO €CTh CaMOC 0O0JIBIIIOE KOJINYE-
CTBO pa3, KOTOPOC N BIIUCBIBACTCSA B M.

m="7
n=2

Integer remainder
x=T7%2=1

Integer division
y=7/2=3

Hanpumep, nienourcienHoe nenenue 7 Ha 2, paBHO 3, motoMy uto 2 1o 3 pasza, 310 6.
Ocrarok paBeH 1.

W npexcraBbTe cede, YTO y HAC HET BCTPOSHHOM OIEPaIii, KOTOPasi BBHIIIOTHSET 3TY ONEPAIHIO
IS Hac.

HOSTOMy HaM HYXXHO CA€JIaTb IOBTOPACMBIC BbIYUTAHUA.
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U ecnu Ham yYaacCTCA BBIYECTb 2u3 7 TpH pas3a, 9TO O3HAYACT, YTO HEJIOYUCIICHHOC JCJICHUC

paBHo 3.

[enouncneHHoe fesieHne y U HEeJOUUCIEHHbI OCTaTOK X COOTBETCTBYIOT (pOpMyJie, m paBHO

Y YMHOXHTB Ha N TUIIOC X.
IIpennonoxuM, 4To HaM JaHbI LEJIbIE YMCTIa M U 1.
A B X cOXpaHsIeTCsl OCTaBlIeecs] 3HaU€HHe N0C/Ie BHIYUTAHUI.

int x=m; int y=0;

if (x>=n) {x=x-n; y=y+1l;}
if (x>=n) {x=x-n; y=y+1l;}
if (x>=n) {x=x-n; y=y+1;}
if (x>=n) {x=x-n; y=y+1:}
if (x>=n) {x=x-n; y=y+l;}

HOHEOH W m -
W W w K Lo

WTak, naBaiiTe HAYHEM C X PaBHO m.
y COAEPKUT Pe3yJIbTaT LEJIOYUCIEHHOTO JeJIeHNS.

\Y 131 NHULHAJIN3BUDPYEM Y On MpyupammrBacM y Ha 1 Ka)K,HLIfI pa3, Korga Mbl BbIYMTAEM 1 U3 X.

W Mbl IposioykaeM BBIYUTATh N U3 X, [IOKA X HE MEHBIIIE N.

Eciu X GoJbIie WM paBHO N, MBI BBIYUTAEM N M3 X M YBEJIMYMM Y Ha 1.

Takum 0Opa3oM, 3Ta Mporpamma JielaeT To, YT0 Mbl XOTUM, HO TYT €CTh Ipodiiema.
MBI He 3HaeM, CKOJIBKO OTepaTopoB if MbI JOJKHBI JOOABHTH.

[ToTromy 4TO 3TO 3aBUCUT OT (paKTMUECKUX 3HAUEHUI M U N.

Haripumep, ¢ 7 u 2, 310 OyeT Tpu BhIpakeHus if .

[Mpu npyrux BXOAHBIX JJAHHBIX 3TO JOJDKHO OBITH Ipyroe Yucio if BeIpakeHui.

B Java sty npoGiemy pemaer oneparop while.

Tenepb 9Ta IporpaMma AejaacT TO XKE CaMOC, YTO U IIPCKIAC, ITOBTOPACT BbIPAKCHHE, TTOKaA

BBITIOJTHACTCA YCJIIOBUC.
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int x=m; int y=0;
while (x>=n) {
X=x-n; y=y+l; -

H W o -]
w KN = o
L S S RS |

Ho Tenepp y Hac ecTb 0IHO OOJIBIIOE TTPEUMYIIIECTRBO.

BeIpaskeHust TOBTOPSIIOTCS CTOJIBKO Pa3, CKOJIBKO 3TO HEOOXOIMMO, aBTOMATHUYECKH.

Ho Tenepb BBl DOMKHBI OBITH OYE€Hb OCTOPOXKHBI TIPH HANTMCAHWU YcioBHs while.

[ToTomy 4TO €cTh ONTACHOCTH BONTH B OECKOHEUHBIN VKT, €CJIM ycIioBUe While HUKOTIa He Tipe-
KpaTHTCS.

[MpenmymecTBo 1wKIIa while 3aKT04aeTcsi B TOM, YTO HAM He HYKHO 3apaHee 3HaTh, CKOJIBKO
pa3 Mbl JOJKHBI YTO-JTUOO ITOBTOPSITh.

while (Boolean Exp.) {

Statements ;

M1 MIOBTOPACM, IIOKa HE 6yJICT HOCTUTHYTA LICJIb, BIPA)KCHHAA JIOTUYCCKHUM YCJIOBUECM.
I/IHOI‘JIa, OIHAKO, MbI 3HA€M, CKOJIBKO pa3 HAM HYKHO YTO-JIMOO NOBTOPUTD.

TO JIETKO pean3oBarb NMoACYCTOM.

XI/ITpOCTb 3aKJII04Ya€TCA B TOM, YTOOBI BBECTH CYETYHK.

T10 HEJIOYHCITICHHAA MEPEMCHHAA, KOTOPYIO MbL OOHOBJISIEM Ha Ka)KHOﬁ HUTCpaluu.
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1] i<t

true

|

int i=0;
while (i<4){

i=1i+1;

true
true

true

o W N = o O

false

371ech CyEeCTBYET TPU BaKHBIX JIEMEHTA: BEJIMYMHA, C KOTOPOM Mbl XOTUM HauyaThb, 3HAYEHUE
B KOHIIE U 1Iar MeX/ly 3HaUeHUSIMHU.

3neck MBI HaunHaeM ¢ O 1 3akagunBaeM 3. U mar 1.

[ToaTOoMy MBI BBINOJIHSIEM Y€ThIpe UTepanuu 1is i paHoro 0, 1, 2 u 3.

Tenepb, IOMUMO MOJCYETA, MBI MOJKEM 3aXOTETh YTO-TO C/IENATh B TeJle IUKJIA.

B sTOM Cilydae mpeanonokuM, 4To y Hac €CTh JIpyras NepeMeHHasi, n, KOTOPYI0 Mbl XOTUM
YMHOXAaTh Ha 2 MU KaXJI0W UTEpaLum.

int n=1; 0 1
int i=0; 0 true 2
while (1<4){ 1 true 4
n=n¥*2; 2 true 8
i=i+l; 3 true 16
} 4 false

Tak Kak Takoro poja nojAcyeT UCHOIb3YeTCsl YacTo, B Java [1711 3TOro ecTh crieuayibHast KOH-
CTPYKIIUSI.
A nmenHo, nuki for.
ITOT LUK O0bEUHSIET TPU BaKHBIX MOMEHTA JIJIs1 IEPEMEHHOM CUeTUYMKa:
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int n=1; int n=1;

int i=0; for (int i=0;

while { i<d;
=n*2; i=i+1) {
i=i+l; n=n*2;

Ee naMnmanm3anuio, ycioBre OCTAaHOBKH, Y BHIpakeHHe OOHOBJICHHUS.
Nwmetite B BULY, 4TO OOHOBJIEHHE BBIMOTHSIETCS TIOCIIE TOTO, KaK BBITIONHSAETCS TEJO IMKIIA,
a He paHbllIe.

Jlnst mkiia for CKOOKY SIBIISIOTCST 00sI3aTeNIbHBIMM, & TAKKe JBE TOUKHM C 3aIlATON BHYTpPH.

durypHble CKOOKM HEOOXOIMMBI TOJIBKO B TOM CJIydae, €CJIM €CTh 0oJiee OJHOTO BBIPaKEHUs
B TeJIe LUKJIA.

Ho 310 X0Opormmas nmpakTrka, 9ToObl BCeria Mucarh ux.
Kak BBl Buzienu, eciii B Ha4aJ bHBII MOMEHT YCJIOBHOE BBIPaKEHHE, YIPABIISIONIEE [TUKIOM
while, 10’HO, Teso 1UKIa BOOOIIE He OyJeT BHITOTHSTHCS.

do{
// Teno umkna i
} while (ychosue);

intn=5;

do {

System.out.println("do-while
} while (--n>0);

+n);

OJIHaI(O HHOrga Ke€JIaT€JabHO BBIIIOJIHUTBH TEJIO LIUKJIA XOTA OBl OIUH pa3s, OJa)Xe €CJIM B Ha4YaJIb-
HBIIA MOMEHT YCJIOBHOE€ BBIPAKEHHUC JIOKHO.
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Wuave roBopsi, CyIIECTBYIOT CUTYallUH, KOTJa MPOBEPKY YCIOBUS MPEPhIBAHUS IUKJIA JKejla-
TEJIbHO BBHINOJHATH B KOHIIE IIMKJIA, a HE B €ro HavaJe.

W B Java ectb umeHHo Takoy 1ukiI: do-while.

STOT LMKJI BCET/Ia BHITIOIHSET TEJIO IIUKJIA XOTsI ObI OMMH pa3, TaK KaK ero yCIOBHOE BHIPAKEHUE
MPOBEPSIETCs B KOHIIE LIUKJIA.

B npuBeneHHOM nprMepe Teno LUKJIa BBIIOIHSETCS JI0 TIepBOM MPOBEPKH YCIIOBHUSI 3aBepIlie-
HUSL.

Ms! yxe Buaenu oneparop break B BblpaxkeHuu switch.

while (testExpression) { do {
if (condition to break) { if (condition to bresk) {
break; ) break;
}
} while (testExpression);

for (init; testExpression; update) {

if (condition to break) {
- break;

}

Ho oneparop break Take MOKET IpepbiBaTh OO0 ITHAKJI.

[Tpeanonoxum, y Bac €CTb UK.

U vHorna xeaTteabHo HeMeUIEHHO 3aBEPIINTD IIUKJI, HE TTPOBEPSIs YCIIOBHE.

B Takux cnydasx ucnose3yercs orneparop break.

Oneparop break HemeJIeHHO 3aBepIIaeT LUK, U YIpaBJIeHHe IPOrpaMMoi MepeXoIuT K clie-
AYIOIIEMY BbIPaKEHUIO, CJEIYIOIEMY 3a LIMKJIOM.

Oneparop break moutu Bcerja UCHONb3yeTCsl BMECTE C BblpakeHueM if else.

Tak:xe nHOI/A KeJaTebHO He MPepBaTh LUK, a IPOITYCTUTh KO TeJla IIUKJIA U MEPEUTH K cIe-
AyIOIIel UTepal.
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do {
while (testExpression) {

if (testExpression) {
if (testExpression) { continue;
continue; }
}

}
} » while (testExpression);

for (init; testExpression; update) {

if (testExpression) {
continue;

}

Omneparop continue MPOIycKaeT TEeKYIIyI0 UTEPAIHIO IIMKJIA U KOTJa BBIMOJIHSIETCS ONeparop
continue, yrpasJieHHe MPOrpaMMoOi MepeXoauT K KOHITY IIUKJIA.

3atem MmpoBepsieTcsl YCIOBHE, KOTOPOE YIPABIISIET ITUKIIOM.

Oneparop continue Tak:ke IMOYTH BCerja UCIOb3yeTcsl BMecTe ¢ BhipaxeHueM if else.
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MaccuBbl

ﬂ Tech Solutions

O6beKTHO-OpUEeHTUPOBaHHOE
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Jlekuma 9
Maccusbl

Ha noute Mb1 Moru ape€H10BaTh H‘IeﬁKy, YTOOBI MoJIy4aThb nMMucCbMa.

EcTtb Takxe MHOTO Jpyrux MecT, IJie Mbl MOKEM apeHIOoBaTh sTUeiKy: B OaHKe, /111 XpaHEHU S
LIEHHOCTEN, HAa BOK3aJIe, YTOOBI OCTABUTH Oarax.

Slueiiky 0OBIYHO 0OO3HAYAIOTCS MOC/IeIOBAaTEeIbHBIMU HOMEPaMH.

Slueiiky umv mMKaUUKKA MOTYT OBITh PA3HOTO pa3Mepa.

B niporpaMmMupoBaHiy Mbl BUJIENIU TIepeMeHHbIEe, KOTOPBIE TTO3BOJISAIOT XPAHUTh 3HAYCHUSI.

3nech pa3Mephl TakKe MOTYT OTIMYAThCS B 3aBHCUMOCTH OT TOTO, XOTHM JIM MBI COXPAaHUTh
JIOTMYECKOE 3HAUEHKE VJIM YKCJIO C TUIABAIOIIEH 3aIIsITOM.
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OnHako B HEKOTOPBIX CIyYasiXx HAM MOKET MOHAJOOUTHCS YIOPSIOUSHHBIN HA0Op 3HAYCHUIT
OJIHOTO Y TOTO K€ THIIA.

Harpumep, xoraa Ml XOTHM XPaHUTh OIIEHKM YYEHUKOB KJIacca, WX TeMIIepaTyphbl KakI0ro
IHS Mecsa.

TouHO Tak ke, Kak Mbl MOIJIM OBl aPEHIOBATh sl TUeeK, HAaM MOXKET MOTpedoBaThCs 3ape3ep-
BUPOBATh HAOOP MJIM MACCUB TIEPEMEHHBIX OIHOTO U TOTO K€ THIIA.

Kak HaM K 3TUM niepeMeHHbIM oOparuarbes?

MBbI IPUBBIKJIM CBOOOJHO BHIOMPATh UMEHA MTEPEMEHHBIX.

Arrays
Element atindex 2: a[2]
Marme
a

Array '[2 0|1 5]

# # *

0 1 2 3_- Indices
First index: vD T Last index: 4-1

Length: 4

U takuMm ke 00pa3oM MBI MOXEM JIaTh UMsI MACCUBY TIepEMEHHBIX.

JInst 0003HAYEHU ST MECTOITOJIOKEHU S OTHOM IepeMEHHOM UCTIONTb3YeTCsT MHJICKC.

Tak, HaripuMep, MBI MOTIJTM OBl Ha3BaTh MACCHB a.

[Tpennonoxum, 9To y HEro YeThipe SJIEMEeHTa B YEThIPEX MO3UITUSIX.

MBb1 OyzieM cChIIaThCS Ha KaXk Iyl IMO3UIIHIO, TOOABJISISI MHAEKC B KBaJpaTHbIE CKOOKHU.
OOparrTe BHUMaHUE, YTO Mbl HAUMHAaeM ¢ MHekca 0 ¥ yBeTMUMBaeM ero Ha eJJUHUILY.
31ech Mbl BUJUM TIPUMEPHI MAaCCHUBOB.
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Declaration

byte[] anArrayOfBytes;
short([] anArrayOfShorts;
int[] anArrayOfInts;
long[] anArrayOflongs;
float[] anArrayOfFloats;
double[] anArrayOfDoubles;
boolean[] anArrayOfBooleans;
char[] anArrayOfChars;
String[] anArrayOfsStrings;

MaccuBbl MOTYT COfIepKaTh pa3Hble TUITBl 3HAUEHHIA, HO B KaKJOM MAacCHBE, THI SIBJISETCS
OJJIHAKOBBIM 115l BCEX 3HAUEHUIA.

MaccuB MOXeT UMeTh JTI0OYIO JJIMHY, HO TIOCIIe ONpee/ieHus IJTUHBI TTPY CO3JJaHUA MACCUBA
ero JUIMHa octaercsi (PUKCUPOBAHHOM.

Hano nomuuTh, YTO €cTh /ABa mMIara mnpu padote ¢ MaccuBamu. OOBSIBICHAE MaccuBa M €ro
CO3JIaHMe.

Creation

a = new int[4];

Declaration and Creation

int[] a = new int[4];

DJIeMEeHTHl B MaCCUBE MOKHO MOJIY4YHUTh C IIOMOLIBIO UHACKCA.

Mb1 He TOIXKHBI MyTaTb 3HAYECHUE IJIEMCHTA C €0 UHIECKCOM.

Eme onna BCIllb, KOTOPYIO CJIEAYET [IOMHUTD, ITO TO, YTO IIEPBLIM IJICMCHTOM MaCCHUBa ABJIA-
€TCA JIEMEHT C UHACKCOM 0.

Takum O6p&30M, HUHAEKCHl HAYUHAIOTCA C On A0 JJIMHBI MaCCUBA MHUHYC 1.
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MBp1 0OBsIBIISIEM MACCHB, YKa3bIBasi TUT JIEMEHTOB, 3aTEM OTKPhIBAEM U 3aKPBIBAEM KBaJIpat-
HbIe CKOOKH, M 3aTeM YKa3bIBaeM MMsl, KOTOPOE Mbl BHIOPAIU [IsI HALIIETO MACCHBA.

[Nocne oObsBIEHMS], CO3/1aBasi MACCUB C TIOMOINBIO KJIIOYEBOTO CJIOBA NEW, Mbl (PU3HMUECKU
pe3epBUpYeEM /JIs1 HETO MECTO B AMSATH, KaK B IOYTOBOM OT/IEJIEHUH.

MBbI TakXe MOKeM CliesiaTh 9TO BMeCTe: OObSBUTH U CO3/1aTh MAaCCUB B OHOM CTpOKE.

Tenepb Mbl MOXEM XPAaHUTh 3HAYEHUS B PA3HBIX MTO3UITUSIX.

Kak mbI coxpansiem 3HaueHust?

MBbl ucnonb3yeM oreparop MpUCBaMBaHUsl, KaK PaHbIlle Mbl UCIIOJIb30BAJIM €0 ISl IepeMeH-
HBIX.

Initialization

* Assignment one by one

al[0] = 2;
a[l] = 0;
al2] = 1;
a[3] = 2*a[0]+a[2];

* Declaration, creation
and initialization
int[] a = {2r nr 1, 5]‘:

Wms1 MaccuBa ¢ MHAEKCOM HKCIIONb3YeTCsl, KAK Mbl PaHbILIE HCHONB30BAIN UAEHTU(PUKATOPHI
MEPEMEHHBIX.

MHbI Takxe MOkeM OOBSBUThH, CO3/1aTh U MHUIMATM3UPOBATh MACCUB CpPa3y, KaK MBI BHIUM
31eCh, B TIOCJIEJIHEHN CTPOKE, UCTIONB3Ys (PUTYpHBIE CKOOKH.

Oo6parnTe BHUMaHHe, YTO B 3TOM ClIydae HaM He HY)KHO IUCATh KIJTI0YEBOE CJIOBO «NEW».

Tenepb, eciiu CTPOKU — 3TO yNOPSAAOUYEHHbIE MOCIEI0BATEIbHOCTH CUMBOJIOB, BOIIPOC, SIBJISI-
€TCs1 JIU CTPOKA ¥ MacCUB CUMBOJIOB OJJHUM U TEM Ke€.

ITO He TaK, XOTs MOKHO KOHBEPTUPOBATh OJHO B JIPYroe.
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"2015"

Jlpyroii Bompoc 3aKII04aeTcsi B TOM, MOKET JIM JIEMEHT MacCHBa ObITh MACCHBOM.
31ech OTBET .

Takum o6pa30M, MBI IIOJTYYa€M TO, YTO Mbl HaA3bIBAEM [IBYMEPHBIMU MACCUBAMMU.

2-Dimensional Arrays

* [[1, [3]1, [5.,6]]
* [[1,2], [3,4], [5,6]]

* [[1.,2],
[3,4],
[5,6]1]

Ho Bo3MO:XHBI 1 MHOTI'OMEPHLIC MAaCCUBBI.

TakuM 00pa3oM, MacCUBbl — 3TO YIOPSIOYEHHbIE MOCJIEA0BATEIBHOCTH JIEMEHTOB OIHO
Y TOT'O K€ TUIIA.

W nnuna pukcupyercs rnpu co3gaHuM MaccHBa.

W snemeHThl MaccHBa MOTYT ObITh MAaCCHBaMH.

MaccuBbl ¥ IMKJIBI fOr UMEIOT HeuTo ol1iee.

MaccuB COCTOUT U3 MOCIIeJOBATEILHOCTU JAHHBIX, a LIMKJI for BBINOIHSET BbIpakeHHs MocJie-
J0BaTeIbHO HECKOJIBKO pa3 MOApsi.

371ech Mbl BUAUM MACCUB C YETBIPbMS LIeIbIMU yrciamu ot 0 10 3.
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(o, 1, 2, 3]

for (int i=0;
i<4;
i=i+l)
L

W Huke npvBesieHa CTPYKTypa 1MKIa for, kKoTopasi MOBTOPSIET BhIPaXkeHUs YEThIpe pasa.

Terepb, eci MBI XOTHM CJeJIaTh OHO M TO JKe IMPeoOpa3oBaHue IJIs BCeX 3HAYCHUI B MacCHBe,
IUKJI for sIBJIsIETCS] XOPOIIUM JIJIS1 9TOTO CITOCOOOM.

Harnpumep, eciiu NpuMeHUTh ONEpaluio BO3BEIEHHS B CTENEHb 2 K LeJoMY 4HCly 3, Momy-
qum 9.

y = square(x) ;

for (int i=0; i<4; i=i+l){
y[i] = square(x[i]);

Tenepb npeacraBbTe, YTO Mbl XOTUM MPUMEHUTD 3Ty ONEPAIIUIO KO BCEM IeIbIM YKCIaM B Mac-
CHUBE.

[Mukn for momMoxer Ham TOCJEAOBATEIFHO OpaTh BCE 3HAUCHUsI B MACCUBE M BO3BOIUTH MX
B CTelleHb 2, HaunHas ¢ uHuekca O 0o mHaekca 3.

Jpyroii mpuMep — CIOKUTh BCE YUCIIa B MACCUBE.
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[0, 1, 2, 3] 9 6

int z = 0;
for (int i=0;
i<d;

i=i+1l){
z += x[i];

Ecnu BBI XOTHTE CHeNaTh TO 1UIs OO0 JUTMHBI MACCUBA, UCTIONB3YHTE X. length BMecTo 4.

0, 1, 2, 3] B 6

int z = 0;
for (int i=0;
i<x.length;
i=i+1) {
z += x[i];

Hepe6op 9JIEMEHTOB MAaCCHBa B LIUKJIE for , HAUMHAaA C UHIEKCa 0 OO0 AJIMHBI MaCCHBa, HACTOJIBKO
PaclpoCTpaHCH, YTO 4JIA 9TOI'O CyHICCTBYECT CHCLII/IaJILHbIﬁ TTMKJI for.
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[0, 1, 2, 31 @ &

int z = 0;
for (int elem: x){
z += elem;

B stom mukie for Mbpl MOXEM MPOMHCTPYKTHPOBATh MEPEMEHHYIO elem mocienoBaTeabHO

HCIIOJIb30BATh BCE DJIEMEHTHI MaCCHUBa.
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HpeIICTaBJIEHI/Ie JAAHHBbIX U1 TUIIBI JAaHHbIX

N3 |

mﬂ Tech Solutions
O6beKTHO-OpUEeHTUPOBaHHOe
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Nekuuna 10
[MpeacraBneHmne AaHHbIX U TUMbl SAHHbIX

I[aBafITC MOCMOTPHUM IO KAITOT KAJIBKYJIATOPA UJIN KOMITBIOTEPA, U TIOCMOTPUM, KaK Mbl MOKEM
NpeACTaBJIATL JAHHBIC.

N naynewm c npocroro.

JlaBaiiTe MOCMOTPUM Ha JIOTUYECKUE 3HAYEHUs], TIOTOMY UTO TaM €CTh TOJIbKO JIBa 3HAYEHUs,
true u false.

udgpoBbie KOMITBIOTEPBl COCTOSIT M3 3JEKTPOHUKHU, KOTOPasi MOKET HAXOOUTbCS TOJBKO
B OJTHOM U3 JIByX COCTOSIHUM.

Tpurrep — 310 0a30Bast €IMHULIA, KOTOPask MOXKET OCTABATHCS JIMOO B OAHOM MOJIOKEHHUH, JTUO0
B JPyTrOM.

set (to 1) Boolean
1 true

reset (to 0)

set (to 1)
o false

- reset (to 0) -
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Brixon Tpurrepa ocraercs B OIHOM U3 STHUX [IBYX COCTOSIHUH M OyJeT OCTaBaThCs TaM 10 TeX
TOp, MOKa He MOSIBUTCS CUTHAJI /1J151 €r0 U3MEHEHH .

B neiictButesibHOCTH 1 MOKET UMETh HYJIEBOE HAIIPSIKEHUE, a IPYTOE COCTOSIHUE — ISTh BOJIBT.

Ho Mbl MOXeM npor3BOIbHO UHTEPIIPEeTUpoBaTh UX Kak 0 u 1.

[ToaTOMy MBI MOKEM CKa3aTh, YTO TPUITEP MOKET XPAaHUTh OAUH OUT MH(pOpPMAIIUK.

Ternepb 3T0 IMEHHO TO, YTO HAM HYKHO, YTOObI COXPAaHUTb JIOTHYECKOE 3HAYEHHE, TOTOMY UYTO
JIOTUYECKMX 3HAYEHUI TaKKe ABa, J0Kb U UCTUHA.

W mbl, onsaTh ke, MOxeM 1pou3BoibHO npucBouTs O false u 1 true.

WTtak, MbI TOBOPUM, YTO HAM HYXEH OUT, YTOObI COXPAHUTH JIOTUYECKOE 3HAYECHHE.

Tenepp, ecm y Bac ecTh JBa TPUTTEPA, Mbl MOXEM COXPAaHHTh J[Ba OHTA.

Ecnmu Mbl cobepeM ux BMecTe, y Hac OyleT YeThipe BO3MOKHBIX KomOuHarmu: 0—0, 0—1, 1—
0 u 1—1, NOCKONBKY KaK/Ablil U3 HUX MOXET UMeTh cocTostHue O uau 1 He3aBUCUMO JpPYT OT JApyra.

set (to 1)

reset (to 0) - e e
0|0 1 1
0 1 0 1

set (to 1) ot ad )
27=4 combinations

reset (to 0)

U ecniv MBI BO3bMEM BOCEMb TPUITEPOB, UTOOBI COXPAaHUTh BOCEMb OUT, y HAC OyIeT 2 B CTETIeH!
8 pa3IMYHBIX KOMOWHAIIWH.

To ectb 256 KOMOWHALIAH B LIEJIOM.
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Byte

00000000
00000001

00000010
00000011 2% = 256

00000100 combinations

11111110
11111111

YTo MBI MOXEM C HUMHM AeaTh?

Bocemb OMT Ha3bIBaeTCsT OAMT.

WTak, 4T0 MBI MOKEM CJIENaTh ¢ OaiTOM?

MpbI MOXeM TIPeICTaBUTh 256 pa3IUIHbIX YHUCE.

Hanpumep, HatypanbHble yrcia ot 0 go 255.

MBbI Takke MOKeM O0ToOpakaTh 256 ypoBHEH KPacHOTo, OT YePHOTO 10 SPKO-KPACHOTO.

W MBI MOXEM TIOJTyYHTh JIIOOOM IIBET, COCTABJISISI YPOBHUA KPACHOTO, 3€JIEHOTO M CHHETO.

JI71sT KaXkJI0TO M3 3TUX KOMITOHEHTOB MBI HCIIOJIb3yeM OJIMH OaMT.

Takum oOpa3om, 3TO Bcero Tpu Oaita wim 24 6uta, 4TO O3HAYaeT 2 B CTeNeHu 24, 9To MoYTH
17 MHJUIMOHOB LIBETOBBIX KOMOMHALIUH.

3ByKH, GUITBMBI, Bee TpescTaBieHo ontamu O u 1.

37O MO3BOJISIET HAM UMeTh Ooratyio HH(GOPMAITUIO, HO B TOXE BPeMsi IMETh €IWHBIA CIIOCO0
00pabOTKM 3TON MH(OPMAIIHH.

HakoHel1, Mbl MOKeM Tak ke MPeCTaBIIsATh OT/AENbHbIE CUMBOJIbI, KaK T€, KOTOpbIE €CTh Y Bac
Ha KJIaBUaType, a Tak)ke HEKOTOpbIe APYTrUe CrielaIbHble CUMBOJIbI.

JIJ1s1 3TOTO CYIeCTBYET MHOKECTBO KOJUPOBOK.

Java ucronb3yer KOAMPOBKY IOHHKO/A, UCTIONB3YIONIyo 16 OuT.

Jlpyrrie KOIMPOBKY UCTIONB3YIOT TOJIBKO BOCEMb OMT.

Takum oOpa3oMm, Bce B KOMITbIOTEPE TTPEICTABIICHO OUTaMHU.

Bce cBoaMTCS K HYJISIM U €IMHULIAM.

JlaBaiiTe cCOCpe/IoTOYMMCS Ha TOM, KaK MBI ITPeICTaBJIsIeM YHClia B TBOMYHON hopMe OuTamu.

C 1 Gaiitom — 8 OUT — MBI MOXeM c(POPMHUPOBATh 256 Pa3TUIHBIX KOMOWHAIIAH, MK 2 B CTe-
ey 8.
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1 Byte = 256 Numbers

00000000 0]
00000001 1

01111111 127 | 7®=1358
10000000 128 | combinations

11111110 254
11111111  255_

[ToaTomMy MBI MOXEM TpeaCcTaBUTh 256 pa3IuYHbIX YUCEI.

ITO MOTYT OBITh, HAIPUMED, HATYpasTbHBIE urcia oT 0 1o 255.

Ho kakas koMOuHaIms 6aiiT COOTBETCTBYET KaKOMY YMCITy?

JaBaiiTe mpoaHaIM3UpyeM CUCTEMY, KOTOPYIO Mbl MCHOJIb3YEM JJisl MPEICTaBICHUS YHCEI
B Hallleil AecATUYHOM cucteMe, Kotopas ucnonbssyeT 10 uudp, ot 0 10 9.

Ncnonb3yem cuctemy, OCHOBaHHYIO Ha Becax.

Yem Oosbliie MBI JBUTAEMCS BJIEBO, TEM BHIIIIE BEC.

Weight System (Decimal)

972 =9*102 + 7*10% + 2*10°

10 Decimal Digits: 0, 1, 2, 3, 4, 5,6, 7,8, 9

Korna mbl uiem 972, mbl umeem B Buay 9 ymHoxuts Ha 100 runoc 7 ymHoxuth Ha 10 rumoc 2.
Tak kak 3aech ocHoBaHMe 10, cuctemMa NCUUCIIEHU S Ha3bIBAETCA AECATUYHOM.
J171st ABOMYHOW CHCTEMbI UCUMCIIEHUS TOT K€ TIPUHIIMII, TOJIbKO OCHOBaHHUEM OyreT 2.

71



T. MammanH. «O0BEKTHO-OPHEHTHPOBAHHOE TIporpaMMypoBanue Ha Java. [Tnardopma Java SE»

Weight System (Binary)

101 = 1*22 4+ 0*21 4+ 1*20
'..-: ik i

2 Binary Digits (Bits): 0, 1

COOTBGTCTBCHHO, NnepeBeCTu 4YrcCIO U3 )_IBOI/I‘-IHOfI CUCTEMBI B JECATUYHYIO OYEHbL ITPOCTO,

HYKHO CJIOKMTb ITOTy4UUBIIUICA P,

10110110=
1*27+0* 25+ 1* 25+ 1* 24+ 0* 23 + 1* 22 + 1*21 + 0*2" =
128 + 32+ 16+ 4+ 2 -
182
‘.Lr.l—‘.*:;i

HCPCBCCTI/I YUCJIO M3 ,HCCHTH‘IHOﬁ CUCTEMbl B IOBOUYHYKO TOXE IIPOCTO, HYKHO [OCJIUTH

Ha 2 ¥ 3aIliChIBaTh OCTATOK.
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Remainder

2)I56 O
T O
23— |

2)19 |

2)9 I

o R e

)= T O

) ) W |

1560 = I00IIOO:-

Ho kax Hacuer orpunaresbHbIx uncen? Ham Toxe HyXXHO paboTaTh C HUMU.

HeotpumarensHble uncina, T. €. 0 ¥ OJOKHUTETbHbIE YMCIIa — 3aKOJMPOBAHBI TIO-TIPEKHEMY, TIie
CaMBbI¥ JIeBbIi OUT ycTaHOBJIEH B 0.

1 Byte = 256 Numbers

00000000 0 ]
00000001 1

01111111 127 | 28=256
10000000 -128 | combinations

11111110 -2
11111111 -1J

W y Hac ocrasnock ceMb OHT.

Takum 0Opa3oM, MbI MOXEM HMMETh 2 B CTEMEHH 7 pPa3JIMYHbIX HEOTPHIIATENILHBIX YKCEl,
a umenHo ot 0 go 127.

Hﬂﬂ OTPpULATEJIbHbIX YUCEI OHU KOOUPYIOTCA TAKUM O6p330M, 4YTO CyMMa OTpHULATEJIbHOI'O

YKCa U ero MOJIOKUTETBHOTO aHAJIora paBHA 2 B CTENIEHU YuCia OUT, T. €. BOCEMb, WIH 256, Win
1, a 3atem Bocems 0.

Takum 06pa30M, C 9TUM KOOUPOBAHUEM Mbl MOKEM IIPEACTABIIATDH, KAK ITOJIOKUTEIIBHBIC, TAK
" OTpHULATCJIbHBbIC YMCIIA.

Tenepb gaBaiiTe cocpeioTounMCs Ha Java.
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Kakwne trrmbl JaHHBIX MbI UCITOJIB3YEM JIA TEJIbIX yucen?
Ha camom ACJIC 9TO HE OJUH TUII JaHHBIX, 4 JOCTYITHO HECKOJIbKO TUIIOB JaHHBIX.

Java Data Types for Integers

byte

8 bits: -128..127
short

16 bits: -32,768..32,767
int

32 bits; -231,,2%1-1
long

64 bits: -25%,20-1

VY Hac ecTb THIT IaHHBIX, Ha3bIBAEMBIN «O0alT», KOTOPBI UCTIOIB3YET TOYHO BOCEMb OHT — 3TO
U €CTb, OIUH OaMT.

Mpbl MOXeM NpeAcTaBUTh UPPBI OT -128 10 127, Kak MbI TOJILKO YTO BUJEIIH.

Ecte Thm nmaHHBIX «short», KOTOpBI HCIONB3yeT 16 OUT WM HAXOOUTCA B JHMana3oHe
ot -32 000 mo mmoc

32000.

Ho OCHOBHBIM THIIOM JIaHHBIX, KOTOPHIM MBI Oy/IeM TOJIb30BAThCS, OYIET «int».

31ech MaKCUMAJTLHOE TTOJIOKUTETFHOE YHCIIO COCTABIISAET Oojiee 2 MUJLTHAPIIOB.

Eciu Bam notpedytotcst Gosbinme g psl, MOXKHO UCTIONL30BaTh «long» ¢ 64 duramu.

Jls1 uncen ¢ riaBaroniei 3arnsaToil ecThb JBa TUMa JaHHbIX B Java: «float», KOTOpBII UCTIONb3YeT
32 6uta, u «double», KOTOpPHIN UCIOTB3YeT 64 OuTA.
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Java Data Types for Reals

float
single-precision 32-bit
|EEE 754 floating point
double

double-precision 64-bit
IEEE 754 floating point

Pexomenayetcst ncnonb3oBath double, Koria HyKHBI UMC/Ia C TUIABAIOIIEH 3arsITOM.

[TogBoas uToT, CyIIEeCTBYET BOCEMb MPUMUTUBHBIX THUIIOB JTaHHBIX B Java.

JBa 1yis1 ipescTaBIeHus] HEYHMCIIOBBIX JaHHBIX: boolean 1yist OyJeBbIX 3HaYeHMH, true u false,
1 char — 7151 IpecTaBIeHrs OTHOTO CUMBOJIA.

Primitive Data Types

W 4ucioBble TUIIBI JAHHBIX.

int — 3TO OCHOBHOHM THUI JAHHBIX, KOTOPBIM HYKHO 3allOMHUTH [JIsI TPEACTABICHUS LEbIX
Yucell.

WU ocranbhbie Oaiit, short, u long.

U double — 370 OCHOBHOU TUIT JAHHBIX IJI1 YMCE C IJIABAIOLIEN 3aIlsITOM.

Hpyron tun — float.

Takum 00pa3oM Mbl HE MOXkeM paboTaTh ¢ OECKOHEUHO OOJBIIMMU YUCIAMU WJIM YUCITIAMU
¢ OECKOHEYHON TOYHOCTEHIO.
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MeToapbl

Tech Solutions

Ty
OObeKTHO-OpUEeHTUPOBaAHHOE
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Nexkumna 11
MeToabl

[pexacraBbTre cede, YTO BaM MPUXOAUTCS MHOTOKPATHO BBIYMC/ISATH KBAapaT YKCIIA.

JIJ1s1 Kak/Ioro YMciia, Bbl BBOJAMTE OJHO YKCIIO, 3aTEM ONEpaTop YMHOKEHHS, a 3aTeM CHOBA
YHUCJIO.

U 10 *e camoe [yist APYroro Yucia u T. 1.

[TosToMy B KasbKyJATOpe ObUIO Obl HEIIOXO UMETh MPOrpaMMHUPYEMYI0 KHOIKY, KOTOpast
BBITIOJTHSIET JIIOOYIO OTepalvio, KOTOPYIO MbI ONIPEIE/M.

10 MOXKET OBITh KBAJIPAT WJIM KBAIPATHBI KOPEHb, WU JIIOObIC BBIYMCICHUS, KOTOPbIE HAM
MOHATOOTCA.

s 555
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B Java Takke BO3MOXKHO ONpeaessaTh MOJIb30BaTeILCKIE Olepaliy.

Ho BmecTo TOT'O, ‘{TO6LI Ha3bIBaTh UX OINCPpAIHUAMU, Mbl HA3bIBACM UX METOAAMMU.

D710 SABJSAETCS TEPMUHONIOTUEN Java.

B npyrux s3plkax nporpaMMHpPOBaHUsI OHU Ha3bIBAIOTCS (DYHKLMSMU WM TIPOLIEAYPaMHU.

MeTton — 3TO BHIYKCIIEHHE, KOTOPOMY MBI JaéM UMsI, TAK YTO Mbl MOXKEM BBI3BIBATH €TO B JII0OOE
BpEMs, KOrga HaM HYKHO BBIIIOJTHUTDL 3TO BbIYHCIICHUEC.

MeTton MOKET 3aBUCETh OT OIHOTO WJIM JIDOOTO YKCIIa MapamMeTpoB.

W meTon MOKeT MPUBECTH K KAKOMY-TO Pe3yJIbTaTy WM KaKOMY-TO 3(pdeKTy.

PaccMoTpum MeToq BHIYKCIEHUS KBaJpaTa Yucia.

MO:XHO TIpeJCTaBUTh STOT METOJI KaK YePHBIH SIIIUK, KOTOPHIH MOTyYaeT ejloe YUCIIO B Kave-
CTBE€ BXOJHBLIX JAHHBIX U BBIBOAUT APYro€ HEJI0€ YUCIIO.

sguare: int = int
square(x) = x*x

Method Definition

Result type Parameter type
!
Method name Parameter )
int
. {7 v
int square (int x) -
{ Method
X*Xx
return x*x; header

int

Method body

B MaTeMaTnyeckMx TEpMHHAX MBI MOXEM OIPEIC/UTh €ro Kak (PYHKIUIO CJeTYIONM 00pa-
30M.

Mp1 nagum (pyHKIIAW UMsI, HAalIpUMep, square.

U sta pyHKIMSA TPUHUMAET 11eJI0e YKCII0 KaK MapaMeTp ¥ BO3BPAIAET LEI0e YHCIIO.

OyHKIWMSA onpeaesseTcs CleIyoIUM 00pa3oM.

Ecii MbI HA30BEM apryMeHT WM MapaMeTp Kak X, pe3y/bTaT MoTyv4aeTcsl YMHOKEHUEM X Ha X.

Tenepb, Kak MbI orpeiesuM 310 B Java?

CHavajia MBI HaITMITIeM YTO-TO TIOXOKee Ha TIEPBYI0 CTPOKY B MaTeMaTHIEeCKOM OIpe/Ie/IEHUH.

Ho nopsiiok HEeMHOTO IpyTOM.

Bo-TiepBBIX, MBI TIMIIIEM THIT pe3yJIbTara, 3aTeM UMsI MeTO/a, a 3aTeM B KPYIJIbIX CKOOKaxX THII
rnapaMeTpa u gajiee uaeHTU(UKATOp mapameTpa.

[Tpu 3TOM y HaC MOkeT OBITh HECKOJILKO TTapaMeTPOB.

Bce 3T0 Ha3BIBAETCS 3aroJIOBKOM METOJA.

3areM Mbl HanMIIeM B (PUTYPHBIX CKOOKAX TO, YTO MBI JIOJKHBI C/IeNIaTh, YTOOBI BEIYMCITHTh
pe3ybTar.

W MBI yKa3bIBaeM, 4TO 3TO pe3y/IbTaT BO3Bpara, MOMECTHB KJII0YeBOe CIIOBO return mepej Beipa-
JKEHUEM.

3areM B (pUrypHBIX CKOOKAX MBI ITUIIIEM BBIYMCIICHHAE, KOTOPOE XOTHM BBITIOJTHUTb.

W MBI Ha3BIBaEM STO TEJIOM METOJA.
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Nms MeToma MOXeT OBITh JIOOBIM JIOITYCTUMBIM HJICHTU(DHUKATOPOM.

Ho mbI Oyem crieoBath COMVIAIICHUIO, U HATTUIIIEM €r0 C MaJICeHbKOIN OyKBBI.

W 06b14HO 3TO Iy1arod.

Ecim Ham HyX)HO GOJIbIIIE OJHOTO CJIOBA, MBI OyJIeM MKCATh KaXkI0€ CIIeAyIee CJIOBO C 3arjaB-
HOM OYKBBI.

isEmpty

Kak mbI BuImM 311ech B isSEmpty.

U pexoMeHayeTcst, YTOOBI UMSI METO/Ia IMEJIO 3HAUYEHHE, YTOOBI IPYyTHe MOIJIH JIETKO TOHSTh,
YTO 3[1€Ch BEIUMCIISAETCS.

VimeHa mmapaMeTpoB MBI TaKke MOKEM CBOOOIHO BHIOMPATH.

Ham HyXHO JaTh MMs TTapaMeTpy, IIOTOMY YTO HaM HYXKHO 0OpaIaThcsi K mapaMeTpy B Tesie
MeTOoAa.

l/—b int¢

int square (int x)—ou-— 5,
{

x*x

return x*x; 1nt¢
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Ho stoT naentugukarop siBiasercs BHyTPEHHUM.

Ecnu Mbl 3aMeHUM €ero Ha Apyroi uAeHTU(PHUKATOp, Mbl HE U3MEHUM METO/.

BmecTo x Mbl MOkEM yKa3aTh y B KauecTBe UEHTU(]UKATOpa apaMeTpa.

Tak Kak, M0 CYIIECTBY, X WIH Y SIBJISIIOTCS IPOCTO 3ANOJTHUTENSAMU ISl (DAKTUYECKOTO Mapa-
METpa, KOTOPBIM MBI YKa3bIBa€M MPU BbI30BE METO/A.

CKOJIBKO BXOIHBIX [TAPaMETPOB MOKET UMETh MeTO.?

int

O

int square (int [ )

]
=

int

ai—

N uto Hacuer pesynbrara?

MBbI BUIIeNH, Kak ONpeaeuTh METO/ C OIHUM MapaMeTPOM U OIHUM PE3YJIbTATOM.
MosxeM JI1 MBI TakXke UMeTh OOJIbIIie TTapaMeTpoB?

V Hac MOXeT ObITh HECKOJIBKO TTapaMeTpPOB.

int* int¢
doub].-a#

double average(int x, int y)

{
return (x+y)/2;

SHCCL Mbl BUJUM MCTO[ C ABYMA ITapaME€TpaMu.
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Oo6parute BHUMaHHUE, YTO OHH Pa3JeIsSIOTCS 3aITHIMH.
N y Hac MoxeT ObITh elrie OoJIbIIe TapaMeTpoB, pa3e/IeHHBIX 3aIAThIMU.
Takske y HaC MOXKET He ObITh HUKAKUX MapaMeTPOB.

S5tri n%

String sayHello()
{

return "Hello!";

Teneps Kpyrible CKOOKH ITyCTHIE.
B aTOM cityyae 3T0T MeTo[ Bceria BO3BpallaeT OJHO U TO ke 3HAYEHHE.
Wnu y Hac MOXeT He ObITh HUKAKOTO BO3BPAIIlAeMOT0 pe3yJIbTara.

int#

void printInverse (int x)

{
System.out.println(l/x);

B s1OM cityuae Mbl nuiiem void Kak TN pe3yJbTara.

ITO UMEET CMBICII, HAIPUMEP, €CJIM Mbl XOTHM YTO-TO HareyaTaTb.

B npyrux si3blkax mporpaMMHpOBaHUsI TOBOPAT O MPOLIEAYpax, €CJM HET BO3BPAIlaeMOro 3Ha-
YEHUsl.

W o ¢pyHKLMSAX, €cM BO3BpAILAETCs pe3yJIbTar.
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Ho B Java MbI poCTO rOBOPUM O METOJAX.
Hakower, Mbl MO’XeM MMeTh MeTo[ €3 TapaMeTpoB 1 Oe3 pe3yJIbTaToB.

void printHelle()
{
System.out.println("Hello!") ;

Tenepb Mbl pacCMOTpEITN BCE BOMOKHBIE CITyYau.
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OoJiacTh BUJUMOCTH NEePEMEHHbIX

Tech Solutions

Q9
O6BbeKTHO-0pMeHTUPOBaHHOE
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Nlekumna 12
Obnactb BUAUMOCTU NEepeMeHHbIX

B npeapiaymien IeKIuu Mbl y3HaIU, KaK ONPEAEIUTh METO.
W MBI XOTUM 3HaTh, YTO MPOUCXOIUT, KOTJIA MBI €I0O BbI3BIBAEM.
Bo3bMeM cHOBa METOJI, BBIUUCIAIOIINI KBAIPaT YUCIIA.

Outside

Inside im—.*

int square (int x)
{

return x*x:

OH Ha3bIBaeTcs square ¥ MPUHUMAET OTHO 3HaU€HHUE U BO3BpAIlaeT APYroe 3Ha4eHue — KBaipar
yKcna.
BaxHO oTMETUTB, YTO OIpeesieHre METOIa UICHTU(UIMPYET 1Ba KOHTEKCTa — BHYTPU U CHa-

PYXH.
BHyTpH MBI MOXEM UCMIOJIBL30BaTh NAPAMETPbI X WIN Y UM YTO YTOJIHO.
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Ho nHe cHapyxwu.

W3BHE MBI IPOCTO 3HaEM Ha3BaHHWE METOAA, TApaMeTpbl, U TUI pe3y/bTara.
Kak Burumcisercsa METOZ, 9TO BOIIPOC BHYTPEHHEI'O KOHTCKCTA.

B Kako#i-To MOMEHT Mbl MOIJIU Obl U3MEHUTH TEJIO METO/IA.

3I[€CI) MbI BUIUM aJII)TepHaTI/IBHLIfI CHOCO6 BBIYUCJICHUA KBaapara 41ucia.

int square (int )

Outside
T T T T T T T EY

Inside .1.nr_¢

int square (int x) x
{

x*x

return 1+ (x+1)* (x-1) int*
}

Ho mbI He 3HaM OBl 3TOTO U3BHE, M3 KOHTEKCTa BHI30BA.

Teneppb JaBaiiTe MOCMOTPUM, YTO MPOUCXOAUT, KOIJa Mbl BbI3bIBAEM METO[l C 3aJaHHBIM 3Ha-
YEHUEM.

Mp1 Mo ObI TIPOAHATTM3UPOBATH, YTO IMPOUCXOINT, KOT/Ia MBI BhI3BIBacM square (3).

Method Call

y=square (3) ;

Use
-l E S D S S S S -

Definition int
{ -

int square (int xy¥ .
{
a*x
return x*x:; int*
o -

Ho nagaiite cnesiaem HEMHOTO MHTEpECHEe.
[MonpoGyem oreHUTH BhIpaskeHue square (3) + square (4).
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UroObl MOMYYHUTH PE3yIbTaT CyMMBbI, CHayaJla MbI JIOJDKHBI BBIUMCIHUTH TIEPBBIA OIEpaH/I,
square (3).

W nns aToro Mel mepeiieM K onpeieieHUo METO/Ia, TIe X Tereph paBHO 3.

ITO 03HAYAET, UTO MBI IOJKHBI 3aMEHUTD BCE X Ha 3.

Takum 06pa3oM, MBI BHIYUCIISIEM 3 YMHOXHTH Ha 3.

Pesynbrar 6ymer — 9, 1 3T0 TO, UTO BO3BpAIIaeT BHI30B METO/A.

O Terepp sIBJIsIETCS 3HAYCHUEM IIEPBOTO OMEepaHaa CYMMBI.

3aremM HaM HYKHO BBIYUCIIUTH 3HaUEHUE 1 square (4).

[lepeiinem K orpesieneHnIo MeToa, HO TeNephb X paBHO 4.

3 Gorbllie He CYIECTBYeET.

[Toatomy MBI 3amMeHsieM Bce X Ha 4, ¥ IO9TOMY yMHOXkaeM 4 Ha 4.

STOT BBI30B METO/IA BO3BpAIIaeT 16 BHI3BIBAIOIIEMY BBIPAKEHHUIO.

Tenepp y Hac ecTb 00a OnepaHa, ¥ Mbl MOXEM CIOXHUTb 9 1 16.

Bo Bcex 3THX BBIYUCICHUSX BaKHO OTMETHUTD, UTO JBA BHI30BA OTHOTO M TOTO € METO/a TOJ-
HOCTBIO HE3aBUCHMBI.

MBI BCHIONTB30BANIN X C IBYMSI HE3aBUCHMBIMU 3HAUYECHHUSIMHU.

CHauasna 3, a 3aTeM 4.

U koraa mbl ucnonb3oBaiu 4, 3 yxe He CyIEeCTBOBAJIO.

KaxpIii pa3, Kkorja Mbl JieJlacM HOBBIN BBI30B, ITAPAMETPBI CO3/IAI0TCS CO 3HAUYESHUSIMU BHI30BA.

3HaveHus1, KOTOPbIe MBI IMEJIH OT TIPEABIIYIIUX BHI30BOB, IPOCTO 3a0BIBAIOTCS.

Mp! “conb30BaIM UACHTU(DUKATOPHl WIIM MMEHA B Pa3HBIX NENAX: IS TEPEeMEHHBIX, IS
METOJIOB, JIJIsI TApaMeTPOB METO/Ia U T. JI.

Tenepb BO3HUKAET BOMPOC: €CJIU Y HAC €CTh NepeMeHHasi C UMEHEeM «X», a 3aTeM Y Hac eCTh
METOJI C TApaMETPOM.

Mo:XHO 7T Ha3BaTh TOT MapamMeTp KaK «x»?

Wnm Gynet kakas-To HECOBMECTHMOCTh ?

MozkeM JI1 Mbl UCTIONIb30BaTh OJJHO U TO K€ UMsI B Pa3HBIX KOHTEKCTaX ?

JlaBaiite paccMOTpUM TIpUMeED.

[IpencraBbTe, YTO y HAC €CTh TPOrPaMMa, TJIe €CTh LIeJIOUNCIIeHHAs TIepeMeHHas C UMEHeM X,

int x=1;
ant £E(inE x)
{

r
|

IH

-

Kotopyio Mbl MHUIIMATU3MpPYEM B 3HaueHue 1.

return x+x;

}

int z=f (x+1) ;
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N y Hac Takxe ecTb MeTof «f>», KOTOPBI MMeeT IIeIOUMCICHHBIN ITapamMeTp.

W MBI TPOCTO peIviv Ha3BaTh €r0 «X».

Bomnpoc, MoxeM Ji1 Mbl 3TO cAenaTh?

W ecnu a, TO 9TO 3TOT METOJ, BEPHET B KAueCTBE pe3yJibrara?

OTBer Ha 3TOT BOIIPOC [PH HAIMCaHWU KOfa Ha Java — 1a, Mbl MOXEM 3TO CHeJarh.

Kakum 06pazom, Mbl yripaBiisieM AByMs X ?

Kaxpapiit X fneficTBUTENIEH B OMpeie/IeHHOM KOHTEKCTe, MTPY BHITIOJTHEHUHU OIPE/ICIEHHOTO Cer-
MEHTa KOAa.

VY Hac ecTb YepHBII X, KOTOPbIN JEICTBUTENIEH, M KOTOPBII CYIIECTBYET, U AJIsI KOTOPOTO MBI
COXpaHsieM MPOCTPAHCTBO B MAMSITH, KOT/Ia OOBSBIISIEM NIEPEMEHHYIO.

MBbI Tak:ke 3ape3epBUPOBAIY MIPOCTPAHCTBO B MAMSITH TS Z.

U koraa mul Bbi3biBaeM f ¢ x tumoc 1, 3HaueHue X paBHo 1.

1 mmoc 1 paBHO 2, 1 MBI BbI3bIBaeM f ¢ 2.

Jlanee Mbl IEpexoauM K OIPENEIeHUI0 METO/A.

BobiBaem f ¢ 2.

Takum 0O6pa3oM, KpacHBIN X paBeH 2.

WTak, MbI BBIOJIHSEM X TUTIOC X CO 3HAYEHUEM 2.

2 1moc 2 paBHO 4.

U 3710 TO, YTO 3TOT METO BO3BpAIIAET U YTO XPAHUTCS B Z.

Tenepb MoMHHTE, YTO TApaMeTp X MeTona f SBJAETCS MPOCTO 3aMOTHUTEIEM.

[Toatomy, ecnu f BbI3bIBaETCS C MEPEMEHHOM X, a 3HAUEHHUE X paBHO 2, f ¢ X Bo3Bpaiaer 4.

W ¢ 5TUM HeT HUKaKUX MpooseM.

MBbI TOBOpUM, UYTO MEPBOE X SIBJISETCS TI0OATBHON MepeMEeHHOM, Tora Kak napameTp X siBisi-
eTcsl JIOKAJIbHBIM 11 METOAA.

B sToM nmpumepe Mbl BUIMM, UTO 3Ta JIOKaJbHAS MEpeMEeHHasi — 3TOT MapaMeTp — CO3JaeTcs
JBaXIbI: BO-TIEPBBIX, JJIs1 BHYTPEHHEro BbI3oBa f ¢ X mmoc 1, co 3HayeHueM 2, — U BTOpO# pas Jyis
BHEIIIHETO BbI30Ba CO 3HAYEHUEM 4.

iRt E{int x)
{

int x=1; ﬂ
1
X

return x+x:;

}
int z=f(f(x+1)) ;

- -

ITocne BbIXOd U3 KAXKIO0Io OIPECACIICHUA METOdA, CO3JaHHAA IICPEMCHHAA 6yneT YHUYTOXCHA.
n BbIACJICHHOC ITPOCTPAHCTBO B IIAMATH KOMIIBIOTEPA 6y,ILeT OCBO60)K,HCHO.
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[TosTomMy, eci Bbl XOTHTE MCTIOb30BaTh BHEIIHIOK MEPEMEHHYIO B TeJle METOJA, Bbl JOJIKHBI
BBIOpATh APYroe UMsl.

3pech Mbl BUMM, KaK UCIIONIB30BATh MI00AIBHYIO TIEPEMEHHYIO X U [TapaMeTp y B TeJie MeToa.

int x=1-:

ant £{int ¥)
{

return x+y;

} [ 2 |
int z=f (x+1) ; -

B stom ClIy4dac y HaC €CThb I[IEpEMEHHAA X, KOTOpasd BUAHA BO BCEM TEJIE METOAA U 3a €ro Ipe-

A€JIaMU, 1y HAC €CThb IICPEMEHHAA Yy, KOTOpAada CyIEeCTBYET U BUHA TOJIBKO B TE€JIE METOIA.
Bne sToro MCTOIA Y HC CYHICCTBYCT.

B sTom MMpuMeEpe, BCC, YTO Mbl TOJIbKO YTO CKa3aJIM JIA IIApaMETpPOB METOAA, IIPUMCHACTCA
K IIEPEMEHHDbIM, 00BABJIIEHHBIM BHYTPH T€JIa METOA.

1
[l
| 2 |
i

31ech nepeMeHHas y sBJISeTCs JIOKaJIbHOW NlepeMeHHoM B MeToze f.

B sTom mMeTone Mbl Mcnonb3yeM II00aIbHYIO IEPEMEHHYIO X U JIOKAJIBbHYIO IEPEMEHHYIO Y.
STOT NpUMep aHAJIOTUYEH MPEbIIyILEMY.

int x=1;
int £()
{
int y=2;
return x+y;
}
int z=£();
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int x=1; | x|
int £1{) .
{
int x=2;
return x+x;

}
int z=£();

Ho B 3TOM cilydae Mbl pelIMif Ha3BaTh JIOKAIBHYIO MIEPEMEHHYI0 BHYTPU METOA X, TaK Xke,
KaK ¥ MJI0OAJIbHYIO TIePEMEHHYIO.

Takum 0Opa3oM, B 3TOM cily4yae y Hac HeT JI0CTyNa K II00aIbHON TIepeMEeHHOM.

Korna mbl BbI3biBaeM f /17151 BBIUKMCIIEHUS Z, Mbl BbI3bIBAEM f, Tlie BHYTpU OIpeesisieTcs X O 3Ha-
YeHueM 2.

Takum oO6pa3om, MBI BO3BpalliaeM 2 TUToc 2, paBHO 4.

Meron f Bcerna Bo3Bpariaer 4.

W 3T0 TO, 4TO MBI COXPaHUM B TIEPEMEHHOU Z.

Takum 0Opa3oM, MBI BUJIENTH, UTO y HAC €CTh III0OAJIbHBIE U JIOKAJIbHBIE TIepeMEeHHBIE.

['moGabHBIe TIepeMEeHHBIE CYIECTBYIOT, HAYMHAS C OOBSIBIICHHUS M JUISI OCTAJIbHOW YaCTH IPo-
IPaMMBI.

Ho oHM MOTyT BpeMeHHO 3aTeHSThCS APYTMMU JIOKATbHBIMU MIEPEMEHHBIMU C TEM K€ UMEHEM.

B sTOM mpuMepe mokasaH UKL
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int x=1;

int y=0;

for (int x=1; x<3; x++) %

{ 1
y=y+Xx; 2

}

int z=y;

JIJ1sT IIMKJIOB TaKske OOBABIIAIOTCS JIOKAJIbHBIE TIepeMEeHHbBIE.

3nech TiepeMeHHass X IMKjIa for He MO3BONsET HaM BHICTh MIOOATBHYIO IEPEMEHHYIO TPU
BBITTOJIHEHUU 1TUKJIA.

31ech y Hac ecTh I7100ajIbHasI TIepeMeHHasI X U IIo0aJIbHasl lepeMeHHasl Y.

Onu nanma3upytorcs 1 u 0 COOTBETCTBEHHO.

3areM y Hac ecTb IJT00AIbHAS TIepeMEHHas Z, KOTopasi COXpaHseT 3HaYeHHe Y, HO TIOCJIe BBITIO-
HeHMs 3Toro 1ukJia for.

DT0T LMKJI for BLIMONHAETCS OBAXIHL.

OpuH pa3 i X paBHOro 1 U OIMH pa3 ISl X PaBHOTO 2.

B xaxmom nuksie for, y HakarmBaeT 3HaYeHUE X.

Takum 0Opa3om, IpH IEPBOM 3aITycKe y MojydyaeT 3HaueHwe 1, a BO BTOPOM Y TOJTydYaeT 3Ha-
yenue | mmoc 2, paBHo 3.

Kornma Mbl BBIXOAMM U3 MK for, TOKaJIbHAS TIepeMeHHas X Ucue3aeT, OCTAeTCsl TOJIBKO TJIO-
OaJsibHAas.

y UMeeT 3HaueHue 3, ¥ 3TO 3HaUeHHe, KOTOPOe Mbl COXPaHSIEM B Z.

Takum 00pa3om, MBI BUAUM TOYHO TaKOe ke TOBeIeHUe JIJIs1 STHX MIepEeMEeHHBIX B IMKJIe for,
KaK MbI BUZEJH C JIOKATLHBIMU TIEPEMEHHBIMHU B METOJ]aX U C IMapaMeTpaMH B METOax.

B aTOM mIpuMepe y Hac ecThb IioOaibHasl IepeMeHHas X.
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n Yy HaC €CTb METO/, € MTapaMETPOM X.

U BHYTpH 3TOr0 MeToza y Hac ecTh LUK for ¢ Apyroii nepeMeHHOM X.

Takum 0Opa3oM, B 3TOM cilydyae y Hac ecTb 3 IepeMeHHBIX X.

[TosTomy, Korjga Mbl BbI3bIBaeM f ¢ X ITI0C 2, B MOCTIEAHEN CTPOKE, TI€ X PaBHO 1, MbI BBI3bIBAEM
f ¢ 3, YTOOBI BEIYUCIIUTS Z.

B metone, mapameTp x paBeH 3.

BHyTpH MeToa Mbl OOBSIBIISIEM ITEPEMEHHYIO Y, MHUIMATM3UPOBaHHYI0 ), U 3aTeM MBI Orpe-
neJisseM UK for.

StoT MK for BhIMOMHAETCS ABa pa3a, Kak B MpeAblIyIIeM IpuMepe.

3mech, MBI O0BSIBIISIEM APYTYIO MIEPEMEHHYIO X, KOTOpast JieflaeT HeBUVMMBIMU TTPEIbIIyIIne
JIBE TIEpEMEHHBIE X, ITOKA Mbl HE BHITIOJTHUM LUK for.

371ech Mbl yBEJIMUMBAEM 3HAYCHUE Y.

y B KOHIIE TIOJTy4yaeT 3 ¥ BO3BpallaeT y IIoc X.

Ho 4ro 310 32 X?

ITO He Ta MepeMeHHas X B iUKJIe for, MoToMy 4TO Mbl BBIIILIM U3 LIKKJIA for.

OTa X paBHA 3 ¥ 3TO MapaMeTp MeToja.

[TosTomy Bo3Bpamaercs 3 utoc 3.

DTO TO, YTO MBI BO3BpAIlaeM Z, U UTO JOOABJSETCA K X, HO B 9TOM CJIydae 3TO IoOaibHas
MepeMeHHas1 X, IOTOMY MbI IT0JTy4aeM 7 U MPUCBauBaeM 7 B Z.

DTOT MpUMeEp JIETKO MPOAHATU3UPOBATD.

int x=1;
int £{int =) {
int y=0;
for (i1nt x=1;x<3;x++)
{y=y+x;}

return y+x

e

}
int z=f (x+2)+x;
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int x=1;
int £1)
{

[ |
1

return x:

} |z
int z=£();

Meron f ornpenensiercst B KOHTEKCTe, rjie X paBHO 1.

Takum o6pa30M, 9TOT METOA BCCTId BO3BPAIACT 1 He3aBHUCHMO OTKYyIa OH OBbLT BBI3BAH.

X paBHO 1 1 z Takxe TIpUCBAnNBACTCA 1.

BaxHo oT™MeTHTh, uTO f MOJTydaeT cBOe oIpee/ieHue B TOM MECTe, I7Ie OH OIpe/iesieH.
Ecnu oH onpejiesieH B TOM MecTe, Iie X paBHO 1, metoj f onpenensieTcsi, 4ToObl BEPHYTH 1.

U 3T0 BUAHO B 3TOM MHpUMeEpeE.
B stoM npumepe y Hac ecTb 1Ba metoaa: f u g.

int x=1:

| x|
int £{() 1
{
return x;
}
Tnt g() =

£ BbI3bIBACT f, " OH BBI3BIBACT €0 B KOHTEKCTE, II€ X paBHO 0.

int x=0;
return £()

}
int z=g() :

U 3pech HYXHO YYUTBIBATb, YTO METO f ObLI OIIPEACIIEH B KOHTCKCTE, I'I€ X PABHO 1.

U MBI YK€ CKa3aJik, 4YTO METO f BCErla BO3BpAIlIACT 1 He3aBUCHUMO OT TOrO, A€ OH BBI3BIBACTCA.

Tak Kak 37ech X paBHO 1.
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DTO Ha3BIBAETCA JIEKCMUYECKON OOJACTBI0 NEMCTBUA WM CTATHYECKON OOJIACTBIO JIEHCTBUA
B OTJIMYHME OT OJUHAMUYECKON OOJIACTH JEHCTBUSL.

BOJBIIMHCTBO SI3BIKOB MTPOrPAMMUPOBAHUS UMEIOT CTATUYECKYI0 OOJacTh JICHCTBUS, B TOM
qucie 1 Java.

HOSTOMy, KaK TOJIBKO METOJ] OIMPEALJICH, €TI0 3HAYCHUE U €I'0 IMOBEICHHC, 3a(1)I/IKCI/IpOBaHI)I.

Ternepb, ecii Mbl yIAJIUM caMOe BepxHee 0ObsIBIEHHE X, IEpEMEHHAst X He ONpe/IeIAeTCs IPH
00bgBiieHUH f.

int £{)
{
return x;
}
int g ()
{
int x=0;
return £();
}
int z=g():

CJIC).IOBaTCJ'II)HO, 9TOT CErMCHT KOJa BbIJACT OIJ_II/I6Ky BO BpEM:A KOMITUJIALIUUA.
Ilanee MbI TIPOAHAJIU3UPYEM B3dUMOCBA3b MEKAY YACTUYHO OIPENCICHHBIMU (bYHKI_II/IHMI/I
B MaT€EMAaTUKE, 1 METOJaMU B J ava, KOTOPBIC HE OIPECACIICHBI IJIA HCKOTOPLIX BXOOHBIX 3HAYEHUI.

B maremaTuke Mol n3ydacM (I)YHKL[I/II/I, T. €. OT06pa)K€HI/IH MEXKAY MHOXECTBAMU 3Ha‘IeHPIﬁ, rac
3HAYEHUs 00JIACTH ONpeacICHUA X COMOCTABJISIIOTCS 3HAUYEHUSIM MHOKeCTBa Y.

7 / Ny _ / “\
| 3 43 | Aot
- : / (| == )
\. : / \_:/ 7 \:._,/

A 2Y A =Y
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OOBIYHO /TS BCEX 3HAUEHWI U3 MHOXECTBA X CYIIECTBYIOT 3HAUEHUSI BO MHOXeCTBe Y.

OpHako MOXeT OBITh CITydai, KOrja Jisl HEKOTOPBIX 3HAUCHUN X HET OTOOpakeHus, ornpejie-
JIGHHOro B Y.

B sTOM Cilyyae Mbl TOBOPUM O YAaCTUYHO OIpPEIeIeHHON (PYHKITUH.

Ecnu BB X0THTE M30€KaTh YaCTUYHO OIpeie/IeHHBIX (DYHKITUH 1 Bceraa padoTaTh C MOJTHBIMU
(byHKIIMAMY, BB MOKETE BBIICTUTH B X MEHbIIIee MHOKECTBO, Tl BCe 3HAUEHHSI UMEIOT OTOOpaKe-
HHE.

Teneps BepHeMmcA K Java.

sqrt(4)
Use
Definition int
double sqrt (int x) x
{
X*x
return ..; double

[Tpennonoxum, Mbl XOTUM BBIYMCIIATH KBaIPaTHBIA KOPEeHb U3 4.

31ech ecTh JBa pe3yJibTara, Ioc 2 1 MUHYC 2.

[Tpennonoxum, 9To HaIll METOJ] IIPOCTO BO3BPAIIAET MOJIOKUTEIbHOE 3HAYSHHE, TUTIOC 2.

MB#I Bcerja MokeM TMOTy4YHTh Ipyroe penieHue, 100aBuB 3HAK MUHYC.

Tenepb, 4TO TPOM3OUIET, €CIIM MBI BI30BEM METO[] square ¢ apryMeHTOM MUHYC 47

Mpl 3HaeM, YTO pelieHreM B 3TOM Cliydae SIBJISIOTCS He JICWCTBUTENIbHBIE YMC/IA, & MHUMBIE
YHpca.

Takum 06pa3oM, He CYIIECTBYET PealbHOrO Yrciia, KOTOPOe MOXKET OBITh IMPEIIOKEHO B Kave-
CTBE pe3yJbTaTra MEeToAaA.

Merton He omnpeesieH ISl OTPUIIATETbHBIX YHCE.

B mMaTemaTtrke Mbl MOKEM ONpeenTh (PYHKITUH OoJiee TIOIpOOHO.

MBI MOXeM HaCTpOUTh OOJIACTD ONPE/IENIeHNsI B COOTBETCTBUM C TEM, YTO HaM HYKHO.

Hanpumep, Mbl MOTJTH OBl CKa3aTh, YTO OOJNACTH OIpEIeNieHrsT 3TON (DYHKIIMU He MHOXECTBO
LIEJIBIX YHCEIT, @ MHOXKECTBO HATYPAJIbHBIX YHCE, TO eCTh 0 ¥ TONIOKUTEITbHbIC TIe/IbIe YHCIa.

Takum oOpaszom, pyHKIMSI OyAeT omnpeliesieHa JUTsl BceX 3HaYeHW B 9TOW 00JIacTH orpeerie-
HUSI HATypPaJIbHBIX YHUCE].

Ho B nporpaMMupoBaHNM Mbl IMEEM JIEJIO C CYIIECTBYIOITUMU TUITAMHU.

Teneps, Kak MbI onpesesisieM B Java 4acTUUHO onpesesieHHble (DyHKITUN WJIA YaCTUIHO OIpe-
JeJIeHHbIE METOIbI?

Yrto MBI MOXEM ceJaTh B CIydae METONa, KOTOPHIM He ONpejiesieH 71l BCEX BO3MOKHBIX BXOJI-
HBIX 3HAYEHUI.
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Bo-niepBbix, Tak Kak BO3HMKAET OIMOKA ITPY BBI30BE METO/Ia Square C OTPULIATEIbHBIM YHCIIOM,
MBI Oy/IeM OKUAATh OIMMOKY, U TPOrpaMMa JIOJKHA 3aBEPIIUTHCS ¢ OMTHOKOM.

ITO0, KOHEYHO, HE CaMbIil YIOOHBIN CIIOCO0 JIJIs1 PellieH st ITOU MPOOIIeMBI.

Bo-BTOpBIX, MBI MOKEM HPOBEPSATh 3HAUCHUS MAPAMETPOB METOAA B CAMOM METOJIE WJIU TIPH
BBI30BE METOJIA.

Wm MBI MOXeM TIepexBaTuTh 1 00pad0TaTh BOHHUKIIYIO OIIMOKY B CAMOM METOJIE MJIU TIOCIIe
€ro BbI30Ba, U 00 3TOM MbI TIOTOBOPUM, KOrja OyaeM o0CyKIaTh UCKJII0UeHus Java.
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KommenTapuu. Javadoc

Tech Solutions

Q9
OObeKTHO-OpUEeHTUPOBaAHHOE
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMK A3bIKa Java
Nlekuma 13
KommeHTapuu u Javadoc

B HpOH.IJIOfI JICKIMX MbI TOBOPHUJIX O TOM, YTO Mbl MOXKEM CAECJIATh B CJIyda€ METOIQA, KOTOprfI
HE OMPpEACIICH IJI BCEX BO3MOKHBIX BXOAHBIX 3HAYCHUI.

HpOF PaMMBbI MOT'YT COACPKATb COTHU ThICAY CTPOK KOJA.

U odeHb CI0XHO OTCIIEKHUBATh BCE BO3MOKHOCTH.

HOE)TOMy MBI TaKKE€ MOKEM UCIIOJIb30BATh A3bIKOBLIC KOHCTPYKIIUH, YTOOBI U30€KATh OIJ_II/I6KI/I,
KaK OoJ1sd ce6;1, TaK U JJId APYTUX NpOrpaMMHUCTOB, KOTOPBIC MOT'YT UCIIOJIL30BATh BAlll KOM.

I[HH 9TOI'0 MOKHO UCIIOJIb30BaTb KOMMCHTApPUU.

KOMMGHTapI/II/I NpEeACTaBJIAIOT coboi TEKCT, qepeuylomnﬁcsl C KOIOM, U 3TOT TEKCT HE JOJIZKEH
BBITIOJIHATHCA KOMITBIOTEPOM, a NOJIKCH YUTATbCA JIIOIbMU.

double sqrt (int x) {
/* x has to be
non-negative */

return ..;
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E1e oqHa BO3MOKHOCTb — 9TO U3TOTOBUTH COIIPOBOAUTEIIBHYIO JOKYMEHTALMIO K IIPOrpaMMe.
Javadoc — 3T0 MHCTPYMEHT, KOTOpPBIH SABJISIETCSA TEHEPATOPOM JOKYMEHTALMA HA OCHOBE CIIe-
LMAJIbHBIX KOMMEHTAPUEB.

double sgrt (int x){
[ **
* @param x an int wvalue
* Precondition: x>=0
* @return the non-neg. sq. root
2

return ..;

Eciu Bbl UCIONb3yeTe 3TH CHelMaibHble KOMMEHTapHH, Bbl MOXETe aBTOMATUYECKH CO3/IaTh
XOPOIIYIO JOKYMEHTAIIHUIO.

Takum 00pa3oM, KOMMEHTapWil IPEJCTaBIsieT COOOM TEKCT B Iporpamme, OecCIoJIe3HbIN
C TOYKH 3peHHsI KOMIBIOTEPa, HO KOTOPbIIA MOKET OBITh MMOJIE3€H /IS IPOrPAMMHUCTA.

3/1ech Mbl BUIUM OJIMH U3 BO3MOXHBIX CIIOCOOOB HAIMCAHUST KOMMEHTApHSI.

double sqgrt (int x) {
/* x has to be
non-negative */

return ..;

KomMMmeHTapuii HaUuMHaeTCsl ¢ KOCOM YepThl M 3BE€3J0UKH M 3aKaHUMBAETCs 3BE3J0UKON U KOCOM
YEPTOH.
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KomMmeHTapmii MOXeT BKJTIOYaTh B ceOst HECKOJIBKO CTPOK.
3pech y HacC ecTb ellle OAUH KOMMEHTApUIL.

double sgrt (int x) {
AL
* @param x an int wvalue
* Precondition: x>=0
* @return the non-neg. sg. root
*/

return ..;

ITO KOMMEHTAPHiA, TAK KaK OH HAYMHAETCS C KOCOM YepThl M 3BE3JOUYKON U 3aKAHYMBAETCS
HECKOJIbKUMU CTPOKAMHU MO3XKe 3BE3/J0YKON M KOCOM YEPTOM.

Ho Ha pa3HbIX CTpOKax ecTb ellle HECKOJIbKO 3BE3]J0UEK.

U 310 yKazaHue A1 CrieuaibHOW TporpaMMel Nojl HazBaHueM Javadoc.

Javadoc mpuHuMmaer B KauyecTBe Bxofa Java-Koja ¢ 3TUMHU CIielMaIbHBIMU KOMMEHTapUsMU
Y BBIJIAET JOKYMEHTAIMIO /17151 €€ UCTIOJIb30BAHMU S TPOr PAMMHUCTAMH.

CrienianbHble KOMaH/bl, Takue Kak @param u @return, UMEIOT CMBIC, KOTOpBIA Javadoc
MOHUMAET MPU MOArOTOBKE UTOTOBOI JOKYMEHTALIUH.

OneparioHHasi cucteMa KOMITbIoTepa, BeO-Opay3ep, TpuIokeHnsI MOOUIIBHOTO TeniedoHa, BCe
OHH — COCTOSIT U3 OYEHB CIIOKHBIX YaCTeH MPOrpaMMHOTO 0OeCTiedeHH sl

Haripumep, cMapTtoH ¢ orepartmonHoi cucteMoit Android nmeet 6osee 12 MIITHOHOB CTPOK
KoJa.

W3 Hux OGonee 2 MUJIJTMOHOB HAITMCAHO HA sI3bIKe Java.

I[NpencraBbTe cede, YTO BB KOMUPYETE BCE 3TH CTPOKH CAMOCTOSITENTBHO.

Bam noHagoOuTcss MHOTO BpeMeHH.

Kak mporpammMucram, HaM HYXKHO paboTaTh C JPYTMMH MPOTPAMMUCTAMU TSI TIOCTHKEHUS
LeJTH.

Ham Takke HEOOXOAMMO PacCIMPATh WIIM U3MEHSTh MPeIbIIyIIre MTPOrpaMMbl, HallFICAaHHBIE
OPYTMMU JTIOIbMU, KOTOPBIX MbI HE 3HAEM.

Takske ¥ Jpyrue MporpaMMHUCThI BIIOJIHE BEPOSITHO OymyT paboTaTh ¢ HAIIUM KOJIOM.

[NombiTKa TMOHSTH BCE CTPOKH KOIA, KOTOphIe HAM HYKHO HCIIONB30BaTh, TPeOYEeT OrpOMHBIX
YCHITUN.

[ToaToMy OUYeHB MOJIE3HO MHCATh 3aMETKU B HAIITUX MIPOrpaMMax, YTOObI IOMOYb IPYTHM 1 HAM
CaMUM TIOHSITh KO, UCTIONb3Y$ YEJIOBEUECKUI SI3bIK B 9TUX 3aMETKax, HO MPU 3TOM He MojBeprasi
OIACHOCTH BBINIOJTHEHUE HAIIEH TPOrpaMMBbl.

STU NpUMEYaHusi B IPOrpaMme — 3TO TO, UTO Mbl Ha3bIBA€M KOMMEHTAPUSIMHU.

ITO JONOIHUTENTBHBIN TEKCT, KOTOPBII MBI JOOABJISIEM B HAII KOJ, YTOOBI YJTyUIIIUTh €T0 YMTa-
€MOCTb ¥ MIOBTOPHOE MCIIOIb30BaHMUE.

96



T. MammmuH. «O6BEeKTHO-OPHEHTHPOBAHHOE TTporpaMmupoBanue Ha Java. [Tnardopma Java SE»

ITU KOMMEHTAPUU NTPO3PAUHBI [J1s1 KOMITBIOTEPA, MMOCKOJIBKY OHHU CIIyKaT TOJIBKO ISl JIIOJEH,
HO HE UMEIOT BBIYMCIIUTEIBHOIO CMBICTIA.

Kak n BO BCEM, UTO €CTb B KU3HH, CYICCTBYIOT pa3HbIC ITOAXOAbI B TOM, KaK Mbl MOXEM IMUCATh
3TU KOMMEHTapUH.

KomMmeHnTapuu mosyie3Hsl 1J1s1 pa3HbIX 1IeJIei.

Hanpumep, onvcanue koaa, To €CTh pe3lOMUPOBAHUE LIEJIEN CerMeHTa KOoAa.

Onucanue anropurma, KOTOpbIi Bbl CO3/1a€Te.

KommeHTHpoBaHue cermMeHTa Koa, KOTOPBIA He padoTaeT JOIKHBIM 00pa3oM.

WNnu aBTOMaTnyeckoe co3iaHue JOKyMEHTAIUH.

B Java cymiecTByIoT pa3Hble criocoObl HAMMCAHWST KOMMEHTAPHEB.

CHauajia, Mbl COCPEJJOTOYMMCS Ha TeX TUIaX KOMMEHTapUeB, KOTOPbIe HAITPABJIEHHBI HA MTPEJIO-
CTaBJIEHUE CBEJICHUI O BallleM KOZI€ BaM U JPYrMM ITPOrpaMMUCTaM.

Ecmu s Hamero KoMMeHTapusi Hy)KHa TOJIBKO OJIHA CTPOKA, MbI Oy/IeM MucaTth JIBe KOChie
YepThl Tiepe] TEKCTOM KOMMEHTapHSI.

f// This is a single line comment in Java

/* This i=s a multiple
line comment in Java */

W koMMeHTapuii Oy/ieT WATH JI0 KOHIIA CTPOKH.

Ecinu MBI XOTUM BKJIIOUYUTh KOMMEHTApUH W3 HECKOJBKHMX CTPOK, MBI OyleM ICaTh KOCYIO
YepTy, 3a KOTOPOH CiieiyeT 3Be37]09Ka.

W MBI 3aKOHYMM KOMMEHTapyii 3BE30YKOM, a 3aTeM KOCOW YepTOH.

[Tpu 3TOM HaYaJI0 M KOHEIl KOMMEHTAPHS MOTYT OBITh B OTHOW CTPOKE MJIM B Pa3HBIX CTPOKaX.

ByabTe ocTOpOXKHBI 1 M30eraiiTe BIOKEHUS APYT B APYra STUX TUTIOB KOMMEHTAPHEB.

CyIecTBYIOT peKOMEHIAIIMH 110 HalMCAaHWIO KOJIa Ha sI3bIke Java.

COBETYIOT HCIOJIb30BaTh KOMMEHTAPUH C HECKOJIBKMMH CTPOKAMH TOJIBKO TTPH KOMMEHTHPO-
BaHMM OJIOKa Koja.

W vcnonb30BaTh OHOCTPOYHBIE KOMMEHTAPUH JIJIST BCETO OCTAJIBHOTO.

Brl MOXeTe 3a/1aThCsl BOIIPOCOM, CKOJIBKO KOMMEHTApHEB Bbl MOKETE BCTABUTh B CBOM KOJI.

JIJ1s1 3TOro HET OJHO3HAYHOIrO OTBETA.

V6enuTech, 4TO Ballli KOMMEHTapUU COOTBETCTBYIOT BallleMy KOIY.

He 3a0pIBaiiTe OOHOBJIATH CBOM KOMMEHTApUH IPU U3MEHSHHUHU KOJIA.

XopoImii TPOrpaMMHUCT CO3IaeT He TOJBKO XOPOIIHMIA KOJI, HO TaKKe MPeJI0CTaBIIsIeT APYTUM
BO3MOKHOCTb MCIIOJIb30BaTh CBOH KOJI.
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To ecTb, JaeT XOpOIlIYe KOMMEHTAPUH.

Ectb erie oauH Nosie3HbIN U OUTH 00s13aTebHbINA THIT KOMMEHTapUeB, KOTOPHIN NIpeIHa3HAuYEeH
IUTSI CO3/IaHUSI TIOIPOOHOM JJOKYMEHTAITUH O HaIlIeM KOjie.

CymiecTByer rporpamma roj HazsaHveM Javadoc, KOTopasi reHepupyeT JOKYMEHTAIUIo U3 KoJa
Java B HTML-(aiisbl, 9ToObI MBI MOTJIM JIETKO UX IIPOYMTATh B HaIleM Opaysepe.

HokymeHTaius B Java-kojie 10/KHA HAUMHATHCS C KOCOUM YepThl, a 3aTeM UAYT JBE 3BE3/I0UKH,
Y 3aKaHYMBAETCs OJJHOM 3BE3/I0UKOM, a 3aTeM KOCOM YepTOH.

Sk
* Description : Separate paragraphs with <p>
* Blank comment line

* @ tags

*/

‘f**

* Returns the number of pixels of an image

L

* fparam x the width of the image, measured in pixels
* fparam y the length of the image, measured in pixels
*

freturn the number of pixels of the image
o J
int numberPixels (int x, int y);

Javadoc mpocmaTpuBaer Baily MporpaMmy, Hila CTPOKH, HAUMHAIOIIMECS C KOCOM 4epThl
Y IBYX 3Be3704€eK, U cozgaer HTML-nokymeHTanuio.

Ho noyeMy MblI IOJKHBI KCIIOJIB30BaTh 9TOT KOMMEHTApHii?

BmecTo rorcka KOMMeHTapreB B MHJUTMOHAX CTPOK KOZIa, BBl MOXKETE OTKPBITh BEO-CTPaHHILY
Y HalTH BCIO BaXXHYI0 MH(OPMALIMIO O IPOrpamMmme.

Korma mbl roBopuM B Java 00 aBTOMaTHUYECKOW TeHEpalvy JOKYMEHTAIH, Mbl UCTIONb3yeM
TepmuH Javadoc.

Kakyio nHpopmaimio Mbl 10JKHBL BKTIOYATH B Javadoc?

Ha caiite Oracle Bbl MOXeTe HAlITU PyKOBOACTBO 110 3(P(eKTUBHOM MPAKTUKE HATUCAHUS KOM-
MeHTapueB J1J1s1 MUHCTpyMeHTa Javadoc.

Me1 nonbiTaeMcst 0600UTh Hanbosee BaKHbIE U3 HUX, HCTIONb3YsI TpUMep.

Mpzl HauHeM c¢ onipenesnienns Javadoc-koMMeHTapus.

KommenTapuii Javadoc Hanucan B (popmate HTML 1 1o/mkeH npeaiecTBoBarh KOy .

OH coCTOUT M3 BYX YacTei: OMMCcaHus 1 OJIOKa TEroB.

PaccMoTpuM Teru, KOTOpbIE Bbl JOIKHBI MCTIONb30BATh U KAK UX UCMOJIB30BATh.

JlaBaiiTe MOCMOTPUM Ha METO[I, KOTOPBIN 37IeCh YKa3aH, U BUI MH(POPMALIMKU, KOTOpast JOJIKHA
OBITh TIpe/IOCTaBIIeHa /ISl Hero B Javadoc.

Bl JOKHBI HaYaTh CBOM KOMMeHTapuil Javadoc ¢ KpaTKOro M MOJHOTO OMUCaHUSs TOrO, YTO
JeJaeT 3TOT METOI.

Ecnu B Bamem Javadoc-KoMMeHTapuy eCTh HECKOJIBKO a03alleB, pa3/ielIuTe UX TITOM p.

3aTeM BCTaBbTE IMYCTYIO CTPOKY KOMMEHTApUsI, MEeXIy OMMCAaHUEeM U OJIOKOM TeroB.

Oo6paruTe BHUMaHHe, YTO KaX/Iblii KOMMeHTapuil Javadoc MMeeT TOJIBKO OTHO OMHCAaHUeE.
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W kak TospKo MHCTpYMeEHT Javadoc HaiiieT MycTyI0 CTPOKY, OH PELLUT, YTO ONMCAHUE 3aKOH-
YEHO.

3aTeM BbI UCTIONB3YeTe Tery isl JoOaBIeHUsI MH(POPMAIIUKU O BallleM METOJIE.

Hakower, Bbl JOJKHBI TOMECTHTH B KOHIIE CTPOKY CO 3BE€3JJOUKOM M KOCOM YepTOM, YTOOBI OTMe-
TUTb KOHel KoMMeHTapus Javadoc.

Kaxkas napopmanys qomkHa ObITh BKJIIOYEHA B OJIOK TeroB?

JI71s1 onMcaHusl MeTozia HaM MoHAJ00STCs, B OCHOBHOM, JIBa THUIIA TETOB — @param u @return.

@param ONMCHIBAET apryMEHT METO/A.

U ero HeoOxoaMMO yKa3aTh AJIs1 BCEX apryMEHTOB METOIA.

3a Terom Bcerja cieyeT UMs apryMeHTa.

ITO UMs BCer/ia YKa3bIBaeTCsl B HUKHEM PETUCTPE.

3areM uAET ONKcaHue apryMeHTa.

Jlanee Bbl IOJKHBI BCETa YKa3bIBaTh TUIT TJAHHBIX apryMEHTA.

EnyHCTBEHHBIM MCKJTIOUEHHEM SIBJISIETCS THIT IAHHBIX, int, KOTOPBI BBl MOJKETE OITYCTHUTh.

UrtoObl pa3nenuTh UM, OMMCAHUE U THIT JaHHBIX apryMEHTa, Bbl MOXeTe JOOABUTh OIMH WJIH
HECKOJIBKO TTPO0OeJIoB.

Teru @param JOJKHBI OBITh IEPEUMCIICHBI B TOPSIIKE OOBSBICHNS apryMEHTa.

Uro kacaeTcst onmucaHusl, ecim 3To (ppaza Oe3 riaroyia, HAYHUTE ero C MAJICHKON OYKBBI.

Ecnu 310 nipesioxkeHre ¢ r1aroioM, HAYHUTE ero C 3arjaBHON OyKBBI.

Takum oOpazom, Javadoc — 3TO MOIE3HBIN MHCTPYMEHT, KOTOPBIH MO3BOJISIET IPOrPAMMUCTaM
aBTOMaTnuecku revepuposatb HTML-cTpaHuILibl ¢ JOKyMEHTALMEN U3 UX KOJa.
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NUckiarouyeHus

Tech Solutions

Q9
OObeKTHO-OpUEeHTUPOBaAHHOE
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Nlekumna 14
NcKknwueHus

Korga mbt TOBOPUJIA O TOM, YTO Mbl MOKEM CIACJIaTh B ClIy4da€ METOAA, KOTOpLIﬁ HE OIpEICIICH
AJId BCEX BO3MOXHBIX BXOIHBIX 3Ha‘1€HHfI, MBI CKa3ajikd, YTO Mbl MOXKEM 3allpOrpaMMHUpPOBATh, YTO
HYXHO CACJIaTb B HCKJIIOUHUTEILHON CUTYyalluu.

To ecTb MBI MOXKEM nporpamMmmMupoBarsb, 4YTO ACJIaTh B OOBIYHBIX ciydasXx, 1 9TO ACJIaTb B UCKJIIO-
YUTEJIbHBIX ClIyJadX.

Exceptions

double sqrt (int x) throws NegEx({
1f (x<0) {throw new NegEx() ;}

return ..;

ITO clieNaeT Hally mporpammy OoJiee HaIeKHOM.
Takum 0Opa3oM, y HaC €CTh UCKITIOUESHUSI.
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B sTOM citydyae Mbl MCTIONb3yeM He KOMMEHTapHH, a UCIOIb3yeM KOHCTPYKIIMHU TPOrpaMMUpPO-
BaHU fA3bIKa Java.

MBbI iporpamMmupyeM, uTo Jes1aTh AJisl 3HAYSHUH, KOTOPbIE He JKeJIaTe/IbHBI.

Yacro ObIBaeT, YTO HAIIM MPOTrPAMMbI XOPOIIIO HAMMCAHBI, UX CHHTAKCUC U TOCIIEI0BATEb-
HOCTb MHCTPYKIIVIA BEPHBI.

W oHM mpekpacHO KOMIMJIMPYIOTCS.

Ho xoraa mbl Ux 3amyckaem, BO3HUKAIOT OIUOKH.

Java oOpabatbiBaeT OmMOKM, BOSHMKAIOIIME B HAIUX MPOrpamMMax, BO BpeMsl BBIIOJTHEHUS
C UCTOJIb30BaHUEM MCKJIIOYEHUH.

Oracle onpenensieT UCKTIOUEHUsI KaK COOBITHSI, KOTOPBIE MPOUCXOAAT BO BPeMsl BBIITOJTHEHUSI
MPOrPaMMBbl, M KOTOpbIe HAPYIIAIOT HOPMAJIbHBII MOTOK BBHITIOTHEHH ST MHCTPYKIIHH.

OnHako BaKHO YUUTHIBATh, YTO COBCEM HE IJIOXO MMETh IIPOrpPaMMBbl, KOTOPbIE BHIOPACHIBAIOT
WCKJTIOYEHHUSI.

Wckmouennss no3BoNSIOT OTAEIUTh OCHOBHYIO JIOTMKY IPOTpaMMbl OT AEWCTBUM, KOTOpbIE
HYXHO TIPEIIPUHSTH, KOTIa MPOUCXOAUT YTO-TO HEOOBIYHOE.

Kpowme Toro, uckimoueHus no3BoisioT KiaccuduumpoBarh U 1upepeHupoBarh TUITBI OIIH-
OOK cHUCTEeMaTUYEeCKUM 00pa3oM.

Takum 00pa3oM, MCKJIIOYEHHE — 3TO OMIMOKA, BO3HUKAIOIIAS BO BPEMsl BBIIOJHEHHS IPO-
rpaMMsl. VICKJTIOUeHHs MOTYT BO3HMKATh BO MHOTUX CJTy4YasiX, Halpumep:

[Nonp30BaTesb BB HEKOPPEKTHBIE JaHHbIE.

WNnu aiin, k koTopoMy oOpaliaercs mporpamma, He HaiJieH.

Wnu ceteBoe coenuHeHre ¢ cepBepoM ObUIO YTEPSHO BO BpeMsi Mepeav IaHHBIX.

PaccmoTtpum HekoTopble U3 Hanbosee paclpoCTpaHEHHBIX MCKIIIOUEHHUH B IiporpaMMax Java,
a TaK)ke MEXaHU3M MX 00pabOTKU, YTOOBI 00ECIIEUNTh HOPMAJILHBIA ITOTOK MTPOrPaMMBI, Jake eCiv
BO BpeMsI BHITIOJIHEHU I TPOUCXOMAT OIUOKH.

[TepBoe uckioyeHue, KOTopoe Mbl 37ech BUANM, 310 ArithmeticException.

ArithmeticException

int a = 1;
int b = 0;
System.out.println{a/b) ;

int a = 1;
int b = 0;
System.out.println {(a%bh) ;

void printDivision (int a, int b){
if (b '= 0){
System.out.println(a/b) ;
} else {
System.out.println ("NaN") ;
}

ITO UCKJTIOYEHUE BHIOPACHIBACTCS ITPH BOSHUKHOBEHUN apr(PMETUIECKHX OIIIMOOK, HAIIpUMep,
TIPH JIeJIEHUH 1IeJIOTO Ha HOJb.
DTU cerMeHTHI KOfIa BBI3BIBAIOT UCKTI0UeHne ArithmeticException.
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Ecnu BB mporpammupyete MeTol, B KOTOPOM Bbl UCIOJIb3yeTe MaTeMaTHYeCKoe JIeJIeHHE, Bbl
BCEraa JOJIZKHBI ITPOBEPATH, YTO ACTUTEIIb OTIIMYACTCA OT HYJIA, TaK KaK Bbl HE 3HACTC, KAKHUC 3HA4YC-
HUS OyIyT UMETh apryMeHThI, KOTOpPbIE Bbl IPMHUMAETE B 9TOM METOJIE.

Jpyrum pacnpocTpaHeHHbIM UcKIoueHneM sipisieTcs ArraylndexOutOfBoundsException.

ArrayindexOutOfBoundsException

Bl d ,?. int[] array = {0, 1, 2, 3};
ol B B System.out.println{array([4]):

DTO HCKINIOYEHHE BBI3bIBACTCA, KOIlJd IBITAIOTCA IMOJYYNUTb HOCTYII K SJIEMEHTY MACCHUBaA
C HeﬂeﬁCTBHTCHbeIM NHICKCOM.

Ecm mbt ornpeacinmm, HalpuMmep, t1E:TI)I];)G:XSJ'IG:ME:HTHI:»II‘/JI MaCCUB, TO 9TO HCKJIIOYCHUHE 6y,I[€T
BI)I6paCI)IBaTLCH ITpU NMOIMBITKE JOCTYIIA K JIEMEHTY MACCHUBA C MHACKCOM YE€THIPE NJIN BBIIIE, 4 TAKKE
IIpU TIOIIBITKE JOCTYIIA K JIEMEHTY MACCUBY C OTPHULIATEIIbHBIM NHIEKCOM.

HOSTOMy, Korga MeTol JOJIZKEH IOJYYUTDh JOCTYII K 3JIEMEHTY B MACCUBE, BA)KHO CHa4aJ1a ITpo-
BEPUTD, YTO HY)KHAA IMO3ULUA HAXOAUTCA B ITpEIL/IaX MaCCHBA.

-

i
ArraylndexOutOfBoundsException

void printElementInArray (int[] array, int index) {
if (index >= 0 && index < array.length){
System.out.println (array [index]) ;
} elsa {
System.out.println("The indax is not correct");

}
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Eme onHo uckmmouenue, 3to NumberFormatException.

4 NumberFormatException ‘

String opl = "1";

String op2 = "s";

System.out.println(opl + op2); [/ 1s
System.out.println(Integer.parselnt(opl) +

Integer.parselnt (op2));
// RumberFormatException

ITO WCKIIIOYEHHE BBI3BIBACTCS, KOTAA MBITAIOTCS MPeoOpa3oBaTh CTPOKY B YMCIOBOW THII,
Harpumep, double unm integer, HO U 9TOM CTPOKA HE CONEPKUT YUCTIA.

CranmapTHbIN CIoco0 yrpaBieH!s STUMHI HHCTPYKLUSMHE, KOTOPBIE MOT'YT BRIOPOCHTB UCKJTIO-
YeHHe, 3TO 3aKJII0YUTh UX B orieparop try-catch.

try-catch

void printDivision(int a, int b){

tryl
System.out.println(a/b) ;
} catch(ArithmeticException e){

System.out.println ("You
can't divide by 0");

37aech Bbl BUAMTE, YTO KO MeTona printDivision 3akioueH B BoipakeHue try-catch.
B sToM ciydae HeT HEOOXOOMMOCTH MTPOBEPSTH 3HAYECHHE b, NeInTens.
Ecnum b omuen ot Hyiis1, Oyzer BbinonHeH Metox System.out.println (a / b);
B nporuBHOM ciyuae Java BeiOpocuT rckmodenre ArithmeticException ¢ coobmenuem, 4to
Bbl HE MOXETE JEJUTh HA HOJb.
[MoTok mporpaMMsbl OyzIeT POIOIIKEH, KaK OOBIYHO, TTOC/IE OOHAPYKEHHS STOTO UCKIIIOUYEHHUS.
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Belpakenue  try-catch ~ Takke = Moxer — ObITh ~ NPUMEHEHO K TpUMeEpam
ArrayIndexOutOfBoundsException 1 NumberFormatException, KOTOpble Mbl BUIE/IN paHee.

- try-catch -

void printElementInArray (int[] array, int index){
tey |
System.out.println(array[index]);
} catch (ArrayIndexOutOfBoundsException e) {
System.out.println ("The index is out of the bounds of the array"):
}

void printInteger (String s)|{
try{
System.out.println({Integer.parselnt(s));
} catch (NumberFormatException e) {
System.out.println("The argument received is not an Integerxr");

}

. P

B o6oux ciyyasix, u Giarogapsi BIpaxkeHuio try-catch, Mbl MOJKEM rapaHTHPOBaTh, YTO, €CITH
BO3HUKAET UCKJTIOUEHHUE, TTOJIb30BATEIIb MOIYYUT COOTBETCTBYIOIIYIO HH(POPMAIIHIO, ¥ TIOTOK BBINOJ-
HEHUSI TIPOrPaMMBbI TIPOIOIKUTCS JTaJiee HOPMAJIbHO.

BrI Takke MoxkeTe He 0OpadaTeiBaTh UCKITIOUEHUsT OJIOKOM try-catch B MeTojie, a lepeaaTh 310
MPABO BBI3BIBAIOIIEMY 3TOT METO/I.

Responsibility of handling
exception

throws Caller method

THN WMA_meTogalcnucoy_napametpos) throws
:ﬂumu_n:nﬂﬂﬂenuﬁ [

/f wag BHyTPK MeTogA
]

public void method(int i) throws IllegalArgumentException {

B aToMm cityuae BbI MCTIONb3yeTe KITI0YEBOE CJIOBO throws, KOTOpoe MPONKCHIBAETCS B CUTHATYPE
METo/1a, 1 0003HAYAIOIIEee YTO STOT METO MMOTEHITUATIEHO MOXET BHIOPOCUTD MCKJTIIOUEHHE C YKa3aH-
HBIM THIIOM.

U yxe B BBI3BIBAIONIEM KOjIe 00padOTaTh BBI30B 3TOTO MeTojia OJIOKOM try-catch.
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Tak:kxe BB MOXeETe CcaMu, CIi€laJIbHO, HC BUPTYyaJIbHAA MalllMHA, a Bbl — BbI6pOCI/ITb HCKJIIOYEC-
HHE C IOMOLIBIO KJIIOYEBOI'O CJI0OBa thI'OW, YKa3aB THII UCKJIIOUYCHHA.

Says "this method throws the checked
exception IllegalArgumentException”.

public void method(int i) throws IllegalArgumentException {
if (i < 8)
throw new IllegalArgumentException();

Throws an lllegalArgumentException.

Hanpumep, 94ToOBI TpeJOTBPATHTh BHITIOIHEHNE KOJIa, KOTJa MapaMeTp MeToia He SBJISAETCS
BO3MOKHBIM BXOIHBIM 3HAYEHHEM.

Takum 0Opa3oM, KITIOUeBOe CIIOBO throw — CITYXUT 1151 TeHepaIliy UCKITIOUYEeHH.

Brok try MOXeT MMeTh HeCKOJIBKO OJIOKOB catch, KakIplil U3 KOTOPBIX UMEET JeJI0 ¢ KOHKPEeT-
HBIM HCKJIIOUEHHEM.

|

try-catch

void printElementInArray(int[] array, String index) {
try {
System.out.println{array[Integer.parselInt (index)]);
} catch(NumberFormatException &) {
System.out.println("The index is not an integer"):;
} catch(ArrayIndexOutOfBoundsException e) |
System.out.println("The index is ocut of the bounds of the array"):
}

Ecnm 6710k try reHepupyeT UCKJII0YeHHe, TO COOTBETCTBYIOIIMIA OJI0K catch oOpaboTaeT ucKJIo-
YeHue, U MporpamMma OyeT pOJIoDKeHa.
BcerpoenHsble UCKII0OUeHUs Java UMEIOT onpeeSIeHHYI0 HEPAPXUIO.
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Throwable

1
B 5

E
E

U B ArithmeticException
Other Checked Enceptions ~  NullPointerException
= Other unchecked excestions

Bce  kimaccel, mpeicTtaBisiolmie  OMIMOKM  SIBJSIIOTCS  HACHEJHMKAMM  KJjacca
java.lang.Throwable.

TosbKO OOBEKTHI 3TOTO KJIACCAa WM €ro HACIETHUKOB MOTYT OBITh «BHIOpOITIeHb» JVM mpu
BO3HMKHOBEHNH KaKOW-HUOYIb NCKITIOUUTENIBHOM CUTYAIINH, A TAKXKe TOJBKO 9TU UCKITIOUEHUS MOTYT
OBITh «BBIOPOIIIEHB» BO BPEMSI BBIIIOIHEHHSI ITPOrPaMMBI C TIOMOIIIBIO KJIIOYEBOTO CJI0Ba throw.

[Tostomy, ecnm BB XOTHTE CO3[aTh CBOW KJACC WCKJIIOYEHMS, OH JOJDKEH INPOMCXOOUTh
ot kiacca Throwable, nmm 6onee Tounee ot kinacca Exception.

Tak:xe HyXKHO YyUWUTHIBaThb, UYTO BCE HCKJIIOUYEHUs AENATCS Ha «mpoBepsieMbie» (checked)
U «Henpoepsiemble» (unchecked).

checked exception — mpoBepsieMoe UCKITI0YeHHE, KOTOPOE MPOBEPSAETCS KOMIMISATOPOM.

Throwable 1 Exception u Bce MX HAcCle[IHUKH, 32 WCKIIOYEHHWEM HacieAHuKoB Error-a
1 RuntimeException — nposepsiemble.

Error u RuntimeException 1 Bce ux HacjaeJHUKU — HE TTPOBEPSIEMbIE KOMITUIISITOPOM HCKJTIO-
YEHMUSI.

Kommusitop npu KOMITWITAIIN TTPOBEPSIET KO Ha BOZMOKHOCTh BHIOPOCA TPY BHITIOJTHEHUH
KOJIa TIPOBEPSIEMOT0 MCKJTIOUESHUSI.

M Ttak kak mpoBepsieMOe HCKJIIOUYEHHE IPOBEPSETCS] BO BPeMsl KOMIMJISALMM, BO3HUKHET
OImMOKa KOMIJISINH, €CJIH MTPOBEpsieMOe MCKITIoUeHre He 00paboTaHo OI0KOM try-catch, Wil OHO
He OOBSIBJICHO B 3arojIOBKE MJIM CUTHATYPE METO/IA C TIOMOIIIBIO KITI0YEBOTO clioBa throws.
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public class App {
public static void main(String[] args) {
f(); // TyT owmnbKa KomNKUAALKWK

}

public static void f() throws Exception {

}

Tak moyeMy He BCe UCKJIIOUEHUS SBIISIOTCS TIPOBEPSIEMBIMIE ?

Jleno B TOM, YTO €cii MPOBEPATh KaXJJ0e MECTO, Iie TEOPETUIECKH MOXET ObITh OINOKA, TO
Balll KOJI CUJIFHO Pa3pacTeTcsi, M CTAaHET IJIOX0 YUTAEMbIM.

W s3p1k Java OyaeT NoTHOCTBIO HETTPUTOIHBIM JIJISI MCTIONb30BAHUSI B KAUECTBE SI3bIKA ITPOTPaM-
MUPOBaHHUSI.

Harmpumep, B mo60M MecTe, Tie MPOUCXOAUT JEeHHUe YKCell, HY)KHO ObIIIO ObI IPOBEPSTH
Ha uckJoyenue ArithmeticException, moromy 4To BO3MOXHO JieJIEeHUE HA HOJIb.

DTy NMPOBEPKY CO3JATEIH SI3bIKA OCTABMIIM TIPOIPAMMUCTY Ha €r0 YCMOTpPEHHE.

Takum o6pazom, uckimodenne RuntimeException siBisieTcst He MpoBepsieMbIM U BBIOpAChIBa-
eTcsl BO BpeMsl BBIIIOJIHEHU S Java KoJa, ¥ €ro JouepHUe UCKJIIOUEHHS TaKxke SBJISIOTCS He POBepsi-
€MbIMHU.
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Iro uckmouenre IndexOutOf BoundsException — BeIOpachiBaeTcsl, KOrjia MHIEKC HEKOTOPOTO
3JIeMeHTa B CTPYKTYpPE JIaHHBIX HE MOMNajaeT B AUANa30H UMEIOIIUXCS MHIEKCOB.

Nckmouenne NullPointerException — BeIOpacheiBaeTcs1, KOrja CChlIka Ha OOBEKT, K KOTOPOMY
BBl OOparaerech, XxpaHut null.

Uckmouenne ClassCastException — 3To ommoOKa MpuBeIeHU s TUIIOB.

W uckmouenue ArithmeticException — BbIOpackiBaeTCsi, KOTIa BHITIOMHSIOTCS HEJOMYCTUMBIE
apr(MeTHIECKHe OoTlepalliy, HalpuMmep, JeIeHre Ha HOJTb.

Hckmouenne Error Takxke siBIsieTcsl He POBEPSIEMBIM, KOTOPOE MOKA3bIBAET CEPbE3HBIE MPO-
O1eMbl BOZHHUKAIOIINE BO BpeMs BBHIMOMHEHMS mpuioxkeHus. Mckmouenne Error curnammsupyer
O HEHOPMAJILHOM XO/I€ BBHITIOTHEHH I IPOTPAMMBI, T.€. O KaKUX-TO KPUTUUYECKUX MpodieMax.

N ero nouepHue uckimoueHus, Takxke He nposepsemble, ThreadDeath — BbI3bBaeTcss npu
HEOXXHJAHHOW OCTaHOBKE MOTOKA.

Uckmouenne StackOverflowError — ormmoOka nepemnonHenue creka. Yacto BO3HUKAET B peKyp-
CHUBHBIX (DYHKIIMSIX U3-32 HEMPABUJIBHOTO YCJIOBUS BBIXO/A.

N uckmouenne OutOfMemoryError — ommoka nepernoiHeHust naMsITy.

W3 onucanmst 3TUX He POBEPSIEMBIX MCKJIIOYEHUI BUHO, YTO 00padoTaTh BCE TH BOZMOXHBIE
CUTYallM B KOJIE HEBO3MOKHO, MHA4Y€e BECh KOJI — TO Oy/IeT CIUIOIIHOM try-catch.

Ternepb, py UCIMOTB30BAaHUKM MHOKECTBEHHBIX OIEpaTopoB catch oOpabOTUMKM MOAKIACCOB
WCKJIIOYEHUI JOJDKHBIE HAXOAUTHCS BBIIIE, YeM 00pabOTYMKH X CYIEPKJIACCOB.

Wnave, cynepkiiacc OygeT mepexBaThiBaTh BCE MCKIIOUEHHs], UMesi OOJIbIIyI0 00lacTh mepe-
XBaTa.

Nupivu  cnoBamu, Exception He jgomkeH Haxogutbes Bbiie  ArithmeticException
u ArraylndexOutOf BoundsException.

U emie, onepatopsl try MOTYT ObITh BJIOKEHHBIMU.

Ecnu BnoxeHHbII orepaTop try He UMeeT cBoero 00padoTurka catch ajist onpeeneHus NCKITo-
YeHHsl, TO UET MOUCK 0OpadoTurKa catch y BHelHero Ooka try u T. 1.

Ecmu nomxopsmmuii catch He Oyaer HalijieH, TO UCKJIIOUeHHe 00padoTaeT caMa CUCTeMa 3aBep-
IIIEHUEM TTPOT PAMMBbI.

Takum 06pa3om, MpoBepKa Ha MPOBEpsieMble UCKIIIOYEHUST POUCXOAUT B MOMEHT KOMIIHJIS-
1M, & TIepexBaT UCKJII0YEeHHI OIOKOM catch MpoMCcXOAUT B MOMEHT BBHITIOJTHEHH ST KOJIA.

Mo exceptions thrown: An exception arises ;
ry try
{ {
}
catehy........} catchi........}
{ {
} }
finally (-:ﬁnally
{
H }
next line of the code next line of the code
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Tereps, ecTh ellie oHa KOHCTPYKIMS B 00pabOTKe UCKITIOUeHHA, 3T0 0ok finally.

Korna uckioueHue rmepeaaHo, BEITIOTHEHUE METO/Ia HAIPABJISIeTCs 110 HEIMHEHHOMY ITyTH.

ITO MOXKET CTaTh UCTOYHUKOM TPOOJIEM.

Hanpumep, npu Bxoge MeTo OTKphIBAeT (Daiiil U 3aKphIBAET MIPU BBIXOJIE.

UroOsl 3akphiTHE (haiiia He ObLIO MPOIYIIEHO U3-32 00OpaOOTKU UCKITIOUEHUS, UCTIONb3YeTCs
ook finally.

KimoueBoe cioBo finally co3maér 610k koma, KOTOpBIH OyJeT BBINOJIHEH IMOC/e 3aBEepIICHUS
O710Ka try/catch, HO mepen KOIoM, CJIeyIOIIUM 32 HAM.

Biiok Oyzer BbITIOIHEH, HE3aBUCUMO OT TOTO, TIepe/IaHO UCKJTIOUSHHE WU HeT.

Oneparop finally He oOs13aTeneH, OqHAKO Kbl orieparop try Tpedyer Hammaus oo catch,
6o finally.

Takum o6pazom, 6710k finally Bcerga BHIOTHSETCS, KOraa OJIOK try 3aBepIiaeTcsl.

Dto rapaHTupyer, 4to OJoK finally OyaeT BHITOTHEH, Aake eCd MPOU30M/IET HelpeIBUICHHOE
UCKJTIOYEHHE.

Tak:xe 6ok finally mo3Bossier mporpaMMucTy u3bekaTh CIIy4aitHOro o0Xoa Hy>KHOTO Kofa.

BxuioueHne HeoOXoIMMOro i BBITIONHEHHS Kofa B 0ok finally Bcerma siBiisieTcst xoporei
MPaKTUKOM, JaKe €CIM He OKUIAETCS HUKAKUX UCKJIIOUEHUN.

Opnaxo 6mok finally He Bceria MOXeT BHITTOJTHATHCS.

Ecmu BupryanpHas mamuna JVM 3aBepinaer padoTy BO BpeMsl BBIIOJHEHHS KOAA try WM
catch, 6ok finally MoxeT He BBHITIOIHATHCS.

AHAJIOTWYHO, €CJIM TIOTOK, BBITIONHSIONINN KO try win catch, mpepbiBaeTCsl WM yOuBaercs,
6710k finally MOXeT He BHITOTHATHCS, JaXe €CJIM MPOorpaMma B IeJIOM TIPOJOIKASTCS.

biok finally — 3710 KiTI04€BOM MHCTPYMEHT 151 TPEJOTBPAILIEHUS] yTEUEeK PeCcypCcoB.

3akpbiBasi (hailsl WM BOCCTAHABIMBAS PECYPChl, ToMecTuTe Kof B 0710k finally, 4toObl rapan-
TUPOBATh, BHIMTOJTHEHUE HEOOXOIUMBIX OTIEPAITHIA.

Paccmorpum sToT pumep.

public static void main(String[] args) {
System.out.printin("sout");
throw new Error();

Kakum 31ech MOXeT ObITH BEIBOZ, B KOHCOJIB?
31ech BIIOJHE BO3MOKHA CUTYallMsl, KOrja B KOHCOJIb CHavyaJia 6y)leT BBIBEJIEHO COOOIIEHNE
00 OIIMOKE, a TOJILKO ITOTOM BEIBOJ System.out.println.
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Taxk kak BeIBOI System. out siBJisieTcsi Oypepr3upOBaHHBIM, TO €CTh COOOIIEHKS CHAYaIa TIOMe-
maioTcs B Oydep, npexae oHu OyayT BHIBEJEHB! B KOHCOJb.

A coobienne HeoOpaOOTaHHOTO MCKJIIOUYEHHME BBIBOAMTCS depe3 He OydepusrpOBaHHBIN
BBIBOJ] System.err.

Kak yxe OblJI0 cKa3aHO, Kak/Iblid oriepaTop try TpeOyeT Hammuus oo catch, oo finally.

public static void main(String[] args) {
try {
System.err.printin("try");
} finally {
System.err.printin("finally"); public static void main(String[] args) {
} try {
} System.exit(42);
} finally {

public static void main(String[] args) { System.err.printin(“finally”);

try { J
return; }

} finally {
System.err.printin({"finally");

}
}

[TosTomy Bo3MOxHa KOHCTpYKLus try — finally.

U 650k finally nomyuut ynpasieHue, qaxe eciu try-0JI0K 3aBEpIINTCS NCKITIOYEHUEM.

U 6nok finally momyuut ynpasieHue, naxe eciu try-OJIOK 3aBepIIATCS AUPEKTUBOM BHIXOIA
U3 METofa.

Opnnako 6ok finally HE OyneT BbI3BIBaThCS, €CITM MBI YOBeM BUPTYasIbHYI0 ManmHy JVM.

[Tpu Bcem nipH 3TOM, Ha/I0 OTMETHUTS, 4TO OJIOK finally He mepexBaThIBaeT MCKITIOUEHHUE, U TTPO-
rpaMma 3aBepIINTHCS OIIUOKOH MTPY BOSHUKHOBEHUH B OJIOKeE try MCKITIOUEeHUSI.

HckmoyeHne nepexBaThiBaeT TOJbKO OIOK catch.

Takum 00pa3oM MBI pa3o0pany MOYTH BCe Ciydyad pabOTHI omepaTtopoB try, catch, throws,
throw, u finally.
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Pekypcust

Tech Solutions

Q9
OObeKTHO-OpUEeHTUPOBaAHHOE
nporpammupoBaHue Ha Java

OCHOBHble KOHCTPYKLMM A3blKa Java
Nlekumna 15
Pekypcusa

B HekoTOphIX ciTy4asix HaM HYKHO BBITIOJHSITh IOBTOPHBIE BHIYMCIICHHUSI.

N mb1 Bunenu mukJst for u while, KOTOpbie BBITOTHSIIOT MOBTOPHBIE BHIYUCIICHMUS.

Terepb Mbl YBUAMM ropas3no Oojee MOIIHBIA MeXaHW3M MOBTOPHBIX BBHIUUCIICHUN, KOTOPBIN
Ha3bIBAETCS] PEKYPCUEH.

Panee mbI onpenenuim MeToz square, KOTOpbIH, IPUHUMAs 1I€JI0€ YKMCII0, BO3BPALIAET KBalpar
yucna.

Square: x?

int square (int x)
{

return x*x;

} int‘
[ x
‘ X*Xx

int |

Terepb MBI XOTeJHM ObI OMPE/IEIUTh METO/, KOTOPBIIA BO3BOAMT B CTETICHb.
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MBI XOTUM OIPEeTUTh METO/I, KOTOPBIH, YIUTBIBast 0a3y X U MOKa3aTellb Y, BRIYKCIIACT X B CTe-
TIEHU .

Power: xY

int power (int x, int y)

{
} : :
1nt¢ 1nt¢
X
b b 4

int¢

[TosTomy, eciu y paBHO 2, Mbl BBIYHC/ISIEM KBaIpaT YHUCIA, KaK U paHbIIIe.

Bbl BUUTE, 4TO B 3TOM METOJIE Mbl UIMEEM [[BA apT'yMEHTAa, 1ieJIble Yicia X U Y.

JlaBaiiTe cHauaia MONbITAEMCS ONPEAETUTh STOT METOI.

JaBaiiTe mpoaHan3upyeM HECKOJIBKO CITy4aeB.

Ecimu y paBno 0, TO pe3ynbrar X paBeH crenenu 0, T. e. 1.

Eciu y paBHo 1, pe3ynbrar Oyaer cpasy X.

Ecnu y paBHO 2, pe3y/IbTaToM sIBJISIETCS] KBAAPAT X.

MBbI MOKeM BbI3BaTh METOJ square, KOTOPbIi Mbl ONPEeTUIN PaHee.

Eciu y paBHO 3, MBI IMeeM X B KyOe, ITpeAronaras, 4To y Hac eCTh MEeTOJI, Ha3bIBaeMBbIH cube,
OIpeIe/ICHHBIN 3apaHee.

U nanee HaM MOHATOOSATCS APYTHe METOABI IJIsI BCEX Pa3IMUHBIX 3HAYCHUH Y, KOTOPbIE MOTYT
OBITH IPUHSATHI.
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Power: x¥Y

int power (int x, int y)

{
if (y==0) {return 1’}
else if (y==1l) {return x;}
else if (y==2) {return square(x) ;}
else if (y==3) {return cube (x) ;/}
// until when?
].

Teneps Mbl MOKEM 3aMEHUTh BbI30BBI METOJIOB square, cube, U T. J. CJIEAYIIIUM KOIOM.
Takum 0Opa3om, MbI OyZleM IMETh X YMHOXKHTD Ha X, X YMHOXKUTb HAa X YMHOKHTb HAa X U T. [I.

Power: x¥

int power (int x, int y)

{
if (y==0) {return 1;}
else 1f (y==1l) {return x;}
else 1f (y==2) {return x*x;}
else i1f (y==3) {return x*x*x;}

// not very intelligent!

Ceifuac 3TO HEMHOI'O JIydllle, HO BCE e OYeHb IUIOXO, MOTOMY YTO TMOpPOXKIaeT OeCKOHed-
HBIN KOJI.

Ho mbI Bce ke Koe-4eMy Hay4rJIHCh.

UtoOBl BHIYUCIUTD X B CTENIEHU Y, MbI JOJKHBI YMHOXKHTD X y pas.

Ho mbl 70/1KHBI yYUTBHIBaTh, SBJISETCSA JIM 3TA MPOLIEAYPa MPUMEHUMA J1J1s1 BCEX LEJIbIX YUCen y?

Her.

Tonbko 1is1 y Gosbiie win paBHo 0.

JI71s1 OTPUILIATEIHOTO Y HaM MOHAI0OUTCSI APYTO CIIOCOO YMHOXKEHUS.

Ecnu y Hac ecTh NOBTOPHOE YMHOKEHHUE, Mbl MOKEM KCIOIb30BATh LIUKJI.
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Power: xVY

int power (int x, int y)

{ // y>=0

int z=1:

for (int i=1; i<=y;

{z=x*z;}

return z;

Bor IIPUMEP TOI'0, KaK Mbl MOXXEM 3TO CACIIATh.

Mbl MHULIMATU3UPYEM 1IEJIOUMCIIEHHYIO IEpeMEHHYI0 Z B 1, a 3aTeM BBOIUM LIUKJL.
Cuyeryrk i MHULMATU3UpyeTcs 1 1 yBenuurBaeTcs Ha 1 Ipy KaXJOM MPOroHe LUKJIA.
ITOT CYETUMK OTCJIEKUBAET, CKOJIBKO X Mbl YMHOXkA€M M HaKarlIMBaeM C TIOMOIIBIO Z.
W MBI TOTKHBI BBITOHATH TEJIO IUKJIA POBHO y pa3, MOKa i HE CTAaHeT paBeH y.

i++)

3areM MBI BBIXOJUM U BO3BpAIA€M HAKOIIJIEHHOE 3HAYCHUC B Z.

JlaBaiiTe mpoaHaIM3MpPyeM 3TO CHOBA.

Precondition: y>=0

e x¥ =1

o w¥ = w * 3xy-1

* power (x,y)=1
* power (x,y)=
x*power (x,y-1)

X B CTEIIEHU y paBHO 1, ecim y paBHO 0.

< b o
i

- 2. 3

: & 3

(y==0)
(y>0)

A ecmm y crporo 6ombitie 0, TO X B CTETIEHH y PaBHO X YMHOXKHUTb Ha X B CTETIEHU Y MUHYC 1.

T10 TO, YTO B MATEMATUKE HA3bIBACTCA PEKYPPECHTHBIM YPABHCHUEM.
U MBI MOXEM Hamucath 3TO Ha Java B BUJE BbI30Ba q)yHKL[I/II/I power.

Ecmu y pasHo 0, Bo3Bpamiaem 1.
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Recursive Method

int power (int x, int y)

{ // y>=0
if (y==0) Can we

return 1; do that?

else

return x*power (x,y-1);

Wnaue, Bo3BpalliaeM X YMHOXHUTb HA BbI30B 9TOM ke (DYHKIMHU C X U Y MUHYC 1.

Takum 00pa3oM, TOT ke MeTOM, KOTOPbI Mbl ONPEIETUIN C TIOMOIIBIO ITUKJIA, MOXET ObITh
OITpeJiesieH C TIOMOIIIBI0 PEKYPCUH.

O06a 311 crmoco0a SKBUBAJIEHTHBI.

Ho pekypcusi O3BOJISET 3aucaTh CI0KHOE MOBEICHHE TIPOCTHIM CIIOCOOOM, KOTOPBIH MOTpe-
OyeT JOBOJIBHO CJIOKHOTO POrPaMMHMPOBAHUS TIPU MCTIOb30BAHUY ITUKJIOB.

PeKkypcHio MOKHO CPaBHUTH C MATPEIIIKOM.

YTOoOBI MOHSATH 3TO BEPHEMCS K PEKYPCUBHOMY METO[Y, KOTOPBII MbI OITPE/IeIIHIIH.
U nagaiite ynmpocTUM NOCJIEI0BATENBHO BBI30B STOr0 METOIA /751 HEOOJIBIION CTENeHH, YTOObI
YBUJIETb, UTO MIPOUCXOIMT.
Haunem c x B 3 crenenu.
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MBbI MOXEM 3aMEHUTh BHI30B METOJa, UCTIOJIb3YA OIIPEACTICHUE METOAA.

power (x, 3)

» |power (x, 3}|

« §iFf {E==O+{return 1}

else return x*power{x
» |Lf (false)|{return 1}

else return x*power(x,2)

+ return x*power(x,2)

« power (x,3) = x*power(x,2)

Takum 0Opa3oM, MbI TIMIIIEM BeCh KOJI METOJIa, TIOJICTABIISISI BMECTO Y 3.

W B 3T10M MOCNIEN0BATEIbHOCTH BBIPAKEHUI MBI IIEPEXOIMM OT BbI30Ba METO/IA C MapamMeTpaMu
(X, 3) K BBI30BY METOJIa C MAapaMETPaMH (X, 2).

[Inmem Bech kKO METOIA, MOICTABIISAS BMECTO Y 2.

power (x,2)

* |power (x,2)
* if (R==0) {return 1}
else return x*power (x|2-1)

* if (false)|{return 1}
else return x*power(x,1)

* return x*power(x,1)

* power(x,2) =» x*power(x,1)

W B 3101 MOCIEAOBATEILHOCTY BBIPAKEHUH, MBI IIEPELIUIM OT BbI30BA METO/A C ITapamMeTpaMu
(X, 2) K BBI30BY M€TOJIA C TapaMeTpaMu (X, 1).
W nepexonuM K BBI30BY METOJA € IapaMeTpami (X, 0).
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power (x,1)

* |power (x,1)
* if (l==0){return 1}
else return x*power[x,l-lb

* if (false)|{return 1}
else return x*power (x,0)

* return x*power(x,0)

* power(x,1) =9 x*power(x,0)

x B crenienu O paBHoO 1.

power (x,0)

* |power (x,0)]
* if (D==0) {return 1}
else return x*power (x,0-1)

« Iif (true)f{return 1}
else return x*power (x,-1)

* return 1

* power(x,0) 29 1

Tenepp Ham HykHO coOpaTh Bce BMECTE.
power (X, 3) paBHO X YMHOXHUTb Ha power (X, 2).
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* power (x, 3)

* X*power (x,2)

* x* (x*power (x,1))

* x* (x* (x*power(x,0)))
¢ X* (x*(x*1))

¢ x* (x*x)

A power (X, 2) paBHO X YMHOXHTb Ha power (X, 1).

A power (X, 1) paBHa X YMHOXUTb Ha power (X, 0), 4to paBHO 1.

TakuMm 0Opa3oM, MBI TIOJTyYaeM X YMHOXKHTh Ha X YMHOXHUTh HA X YMHOXHUTb Ha 1.

Tak paboTaeT pekypcusi — CHavaja Mbl CITyCKaeMcsl Kak T10 JIECTHUIIe BHU3, a 3aTeM TOIHIMa-
eMCsl OIISITh HaBepX.

310 M300paxeHne KOPOOKHU C MEICECTPO, MepiKaliell MeHBIIYI0 KOPOOKy C TeM ke M300pa-
KEHHEM.

Tax 4TO B TEOpHHU, MOTYT OBITh OECKOHEUHbIE MEICECTPhl M OECKOHEUHbIE KOPOOKHU.

Ho Ha npakTrke HeT 6eCKOHEUHBIX KOPOOOK, TOTOMY YTO M300paKeHHe UMEET HEKOTOPOe pas-
pelieHre, 1 Mbl He MOKEM OIYCTUThCS HUKe | muKcens.

Takum 00pa3oM, CyIIECTBYeT KOHEUHOE YKCIIO KOPOOOK.
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Korga MBI 4TO-TO BBIYUCIIAEM, MBI JOJDKHBI 3a00TUTHCH O TOM, YTOOBI HE CO3[1aBaTh HEXeEa-
TeJIbHbIe OECKOHEYHBIE BHIUKCIICHUSI, KOTOPbIE HAPYIIIAIOT HOPMAJIbHbIN TTOTOK BHIYMCIICHU.

JlaBaiiTe MOCMOTPUM, YTO MIPOU3OMJIET, KOTJa MbI UTO-TO HEMPABUIBHO MPOrPAMMUPYEM.

JlaBaiiTe pacCMOTPHM, OISATH HAlll PEKYPCUBHBIN METOJ BBIYMCIIEHUS CTENIEH! YuCIa.

W nagaiite BbI30BEM power (X, -2) 1UIsl HEKOTOPOT'O 33JJaHHOTO X.

power (x,y)

int power (int x, int y){ // y>=0

if (y==0)
return 1;
else

return x*power (x,y-1);

IIJ'IH 9TOIo Mbl MOXKEM 3aMCHUTH BbI3OB METOJAa KOOOM.

power (x,-2)

* power (x,-2)
* if (-2==0) {return 1}
else return x*power(x,-2-1)

* 1f (false) {return 1}
else return x*power (x,-3)

* return x*power (x,-3)

* power (x,-2) =9 x*power (x,-3)

B pesynbrare Mbl IEpENIEM K BBI30BY METOAA pOwer (X, -3).
B merone power (X, -3) MBI IEpERIEM K BBI30BY METOJA pOwer (X, -4).
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power (x,-3)

* power (x,-3)

* if (-3==0) {return 1}
else return x*power(x,-3-1)

* if (false) {return 1}
else return x*power (x,-4)

* return x*power (x,-4)

* power (x,-3) =9 x*power (x,-4)

U tak manee. be3 koH1a.

* power(x,-2)
* power (x,-3)
* power (x,-4)
* power (x,-5)

L L

x*power (x,-3)
x*power (x,-4)
X*power (x,-5)
x*power (x, -6)

M1 NOJIyYnm OECKOHEYHbIE BHIYKUCIEHUA B TECOPHHU.

Ha MMPAKTUKE MBI MTOJIYYHUM IEPEIIOJIHEHUE B KaKOH-TO MOMEHT 1 OIJ_II/I6Ky

Yro xe MBI CAeNTAIN He Tak?

B aToM ciydae MbI He cOOMIOAI KOMMEHTAPUIA, YTO Y JOJKHO OBITh OoJbIie Wi paBHO 0.
[TosTOMY MBI IOMKHBI YUUTHIBATH JABE BAXKHBIE BEILH.

BO—HCpBHX, PEKYpCHUA XOpPOoIlld, HO Mbl MOXEM HepeﬁTI/I K OECKOHEYHBIM BBIYUCJIEHUSAM.

141 BO-BTOPBIX, 4TOOBI N30€KATh 9TOI'O, Mbl JOJI’KHBI I[IOHATH YCJIOBUS, IIPU KOTOPLIX PEKYPCHUB-

HBIN METO (baKTquCKH 3aBEpHIACTCA.

MozxeT ObITh OIIPEACTICHHOE KOJIMYECTBO PEKYPCUBHbBIX BbI3OBOB, HO B KaKoHn-TO MOMEHT, HAM

HYXHO JOCTUYb HE PEKYPCUBHOI'O ClIydasd.
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[TosTomy mpH ompesiesieHny peKypCUBHOTO METOJIa, BCErAa OMKHBI ObITh HEKOTOphIE 3HAUe-
HUS1, 17151 KOTOPBIX METO] HE BBI3BIBAETCSl PEKYPCUBHO.

4 Termination condition
/
int power /(int x, int y){ // y>=0

ifCy==0D
e— Base case
return 1; |
else

| Recursive case
return x*power (x,y-1); y

CymiecTByer jiBa crioco0a YTeHHsl ¥ TIOHUMAaHUsI PeKypPCUBHBIX METOJIOB.

OnuH U3 HUX — 3TO TOT CIOCOO, KOTOPHIA MBI BUJICIIH.

Jpyroi, MaTeMaTU4eCcKUi UM HOTAIIMOHHBIH CIIOCO0, KOTOPBIE MBI PACCMOTPHIM.

[TpeanonoxuM, HaM J1aHa 3ajja4a HaMcaTh PEKypPCUBHBIN METO.

HauHem ¢ OTHOCHUTEIbHO TTPOCTOM 3a1a4M — HAImMcaTh MeTO Ha Java Ju1st BeraucieHust (hakTo-
pHasa HaTypaJbHOTO YKCIa.

B o6miem ciyyae (paktopuasl HaTypaJIbHOTO YKC/IA N BBIYHCIISIETCS YMHOKEHHEM BceX HaTy-
PaJIbHBIX YHUCes, HaYnHas ¢ 1 10 n.

fac(n) = n! = n*(n-1) *.*2*]1
fac(5) = 5! = E*4*3%2%]
fac(4) = 4! = 4*3%*2%]

UroObl peluTh 3Ty 3aa4y, Mbl OyJeM MCHOJIb30BaTh CJAEAYIOIIYIO CTPATErHIo.
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[NepBas yacTh COCTOUT B TOM, YTO MBI IIPEIIOJIaraemM, 4to 3a/1a4a pelieHa Jyis Oosiee mpocToit
3a/1a44 TOTO Ke popa.

[IpennonoxuM, 4T0 HaM HYKHO BBIUMCIUTDH (DAKTOPUAT HATYPAJBHOTO YMCIIA N, HO MbI yXke
3HAeM, KaK BBIYMACIUTD (pakTOpUasl n MUHYC 1.

fac(n) = n! = n*(n-1)*. *2*%1
fac(n-1) = (n-1)! = (n=1)* *2%]
n! = n*(n-1)!
fac(n) = n*fac(n-1)

Ecmu 661 y Hac ObUT hakTOpHas n MUHYC 1, MBI IPOCTO OB YMHOKFJIM 9TO YHCJIO HA N, YTOOBI
HOJTYYUTh (haKTOPHAT N.

Bropas yacTh cTpaTterum — BBISIBUTh CJIydail, KOIza Mpeblayllee pacCykAeHUe He BBINOIHS-
ercsl.

daxropuai 0 HeNb3s CBECTH K O0JIee MPOCTOMY CITydalo, KaK MbI 3TO JIeJIajli paHee.

Tak 4uT0 3T0 6a30BBIH CITyYald.
MBI ipocto roBopuM, uto pakropuai O paseH 1.
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Takum oOpazom, (pakTopuai n paseH 1, ecnmu n paBao 0, 1 (pakTopran n paBeH N YMHOKHUTb
Ha pakToprai n MuHyc 1, ecim n 6osbite 0.

Tenepb y Hac ecTh OCHOBA 151 3AIIUCH PEKYPCUBHOIO METO/IA.

N3 maremaTtryeckoro ypaBHeHusI JIETKO HAIMCaTh PEKYPCUBHBIN METO/I.

1 fif n=1)
n*fac(n-1) (ifn>1)

long fac (int n){ _

if (n<=1) return 1; [~ Base case
aelse return n*fac(n-1); L Recursive case

Tam MbI BUIMM 0a30BBIH ClTy4aii, B KOTOPOM HET PEeKYPCHBHOTO BBI30BA.

BazoBeIil ciryyail momyyaercs: U3 MOrpaHUYHOTO CITyvasi.

W MBI Takke BUAUM PEKYPCUBHBIN CITy4Yai, BHITEKAIOIINA W3 TPUBEICHUS OOIIEro ciydvas
K OoJiee IpocTomy.
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Nukancyiasanus. O0beKThI H KJIACCHI

%Tﬂthsuluﬁnns
O6bbeKTHO-OpUeHTUpOBaHHO
nporpammupoBaHue Ha Java

KoHuenuumn o6beKTHO-OPUEHTUPOBAHHOTIO
NPOrpammupoBaHuA
Nlekuma 1
NHukancynayma. O6beKTbl U Knaccbl

)IaBaﬁTe MMOCMOTPHUM Ha BbIYHUCITUTEIIBHBIC BO3MOXKHOCTH KaJIbKYJIATOPA.

Kax MpaBUJIO, KAJIbKYJIATOP MOXKET OCJIaThb OBEC BCHIU: 3allOMHHUTHL 3HAYCHUSA WU BbIYUCIIUTH

HOBBIC 3HAUYCHM A.

3aroMHHTh 3HAYEHUS MOKHO C MOMOIIBIO NTIEPEMEHHBIX.
U 3aTem MBI MOKEM BBHIYMC/IATH HOBBIE 3HAUEHUS C IIOMOIIBIO METOIOB.
HaanMep, MBI MOKEM CJIOKUTH ABA 3HAYCHH A, BBIYCCTh WU YMHOXKHTD.

Takum 06pa3oM, y HaC eCTh METOJIbI, COOTBETCTBYIOIINE apu(PMETHKE, & TAKKE METOJIbI, YTOOBI

MOJTYYUTh UM YCTAHOBUTH NIEPEMEHHYIO X.
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Korza MbI nimiiiemM mporpammy Jijisi MOIEIMPOBAHKSI STOTO KaJbKYJIATOpPA, ¥ MBI ONPEIeIisieM
J1J151 HEro NepeMeHHbIe ¥ METOJIbI, Mbl IOMECTHM, C OJJHOW CTOPOHBI, BCE IIepeMeHHbIe BMECTe, a C JIpy-
rOfl CTOPOHBI — BCE METO/IbI BMECTE.

3HaueHusI BCeX NePEeMEHHBIX B KOHKPETHBII MOMEHT BpeMeHH OYIyT COCTaBJISATh COCTOSIHUE
KaJIbKYJIATOpA.

W HabGop mMeTo1oB OyaeT orpeaessaTh MOBeeHE KaIbKyIATOpa.

Harma Moziestb OyzieT MEHATBCSI OT OJHOTO COCTOSIHHSI B IPYTOE CO BPEMEHEM.

Variables Variables Variables
Vari Var
able

State State Vari
Transformation Transformation able
State 1 State 2 State 3

[Tpu 3TOM cocTosiHUe OyIET ONMpeeAThCSA 3HAUCHUSIMH TIePEMEHHBIX.

A MeTojipl OyIyT OTBeYaTh 32 U3MEHEHHE COCTOSIHUS.

Ha camom nerte, onpeiesieHre epeMEHHBIX U METOIOB — 3TO OOIIHI CITOCO0 MOAETMPOBAHHSI
0OBEKTOB.

11 0OBEKTH MOTYT COOTBETCTBOBATh (PM3UUYECKUM OOBEKTaM, HAIIPUMED, KAJIbKYJIATOPY.

Wiut 3T 00BEKTHI MOTYT ObITh KOHIIETITYaIbHBIMH, KOT/Ia BaIll KOJ IOJKEH MOJICTPOBATH YTO-
TO HOBOE.

Takum 00pa3oM, 3TO pasfieieHUe COCTOSTHHS U TIOBEJEHHUST OYE€Hb BaXKHO.

I[Mpencrabre cebe aBTOMOOMIIb, KOTOPBI MOIEIUPYETCS B IIPOrpaMme, KOTOPYIO BbI ITHIIIETE
TSI UTPBL.

CoCTOsIHEEM 3TOro 00bhEKTa MOKET ObITh MECTOITOJIOKEHHE, IIBET, BKIIIOUEHBI JIU (DAPhI UITH HET.

U MeToipl MOTYT ObITh N3MEHEHUEM TOJIOKEHH S, BKIIIOYUTD CBET (hap | T. JI.

[ToMHHTE, YTO METOIbI YACTO CBSI3aHBI C IIArOJaMM, TIOTOMY YTO OHH TOAPAa3yMEBAIOT Jei-
CTBHE.

Tenepb Mbl cCOOMpaeMCcsi MHKATICYJIMPOBATh IEPEMEHHBIE U METO/IbI B HOBYIO J1J1s1 HAC KOHCTPYK-
[WIO [TPOrPAMMHPOBAHM S, Ha3bIBAEMYIO OOBEKTOM.

Ta KOHLEIMS MHKATICYJISAINN SBJISETCS OHOM M3 KJTIOYEBBIX KOHIIETIIIMI B TaK HA3bIBAEMOM
00BEKTHO-OPUEHTUPOBAHHON MapaJnurMe MPOrpaMMHUPOBaHHUS.

[ToaToMy MOMHHUTE, YTO OOBEKTHI UMEIOT COCTOSTHHE, MTPEJICTABIIEHHOE OT/IEIbHBIMU TIepeMEeH-
HBIMH, KOTOPBIE TAKXKe HA3bIBAIOTCS MOJISIMU MJTA aTPUOyTaMu.

U noBezieHre, TO, YTO MOKET J€JIaTh HAIl OOBEKT, IMPEACTABIEHO METOIAMHU.

T JBa KOMIIOHEHTA: COCTOSIHAE M TOBEJICHUE, HE pa3OpOCaHbl MO MPOorpamMme, a coOpaHbl
Y MHKAIICYJIMPOBaHbl B OOBEKTHI.
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PasHbie 0OBEKTHl MOTYT MIMETh OJMHAKOBYIO CTPYKTYPY, U OTIMYAThCS JPYT OT JAPYyra TOJbKO
SHAYCHUAMHA HCpeMCHHLIX.

ITosTOMy MBI MOKEM CKa3aTh, YTO TaKHMEe OOBEKTHI IPUHA/IJICKAT OJHOMY U TOMY Ke KJIaccy.

W Hao60poT, 4TOOBI CO3/IaTh OOBEKT, CHAYAIA HAM HYKHO CHaJaJIa ONPEICTUTh KJIACC, KOTOPBIN
ABJIAETCS MAOJIOHOM [JIS CO3AaHKUS OOBEKTOB.

PaccMoTpum mprMep ¢ pa3IMnYHbBIMA aBTOMOOMJISIMH, KOTOpPBIE MPEICTABICHbI Pa3IdnIHBIMU
00BEKTaAMH.

Bce 3111 00beKTHI TpUHAIEKAT KI1accy aBToMoOmseit Car, KOTOPBII MEeT psifi aTpHOYTOB HITH
MepeMEHHBIX, WITH TOJIEH U Psil METOIOB.

JlaBaiiTe MOCMOTPUM Ha BO3MOXXHOE OIpee/ieHHe, KaK Mbl MOXEM 3arucarh 3TOT KJIAcC
Ha Java.

class Car ({

boolean lights; Attributes
String color;

void turnHeadlightsOn() {ligths = true;}
void turnHeadlightsOff () {ligths = false;}
void moveForward(){..;}
void moveBackward(){..;}
void turnRight(){..;}
void turnlLeft () {..;}

Methods

3)1601) Bbl MOJKETE YBUIECTD OIIPEACIIEHUE KJIACCa Car.

Brr Mmoxete YBUIETH 3ape€3€PBUPOBAHHOC KIIIOYEBOE CJIOBO class.

3arem HUM:, KOTOPOE€ Mbl XOTUM JAThb KJIACCY.

O6paTI/IT€ BHUMAHME, YTO MBI ITMIIIEM €10 C 3arJaBHOMN 6YKBH.

3areM MBI YKa3bIBa€M IEPEMEHHBIEC C COOTBETCTBYIOIIUM TUIIOM.

HaKOHCI_I, MBI OIpeacIAeM METObl, KOTOPBIC Mbl XOTUM JdTb BCCM 00BEKTaM 3TOro KJjiacca.

Ho kak TonmpKO MBI OIIPEACIINIIN KJIACC, KaK CKOHCTPYUPOBATH 0OBEKT JIA 9TOro KJracca?

IIJ'IH 9TOI'O Y HAC €CTb KOHCTPYKTOPHI.

KOHCTPYKTOPH — 3TO CIICHUAJIBHBIC METOIbI, KOTOPLIC TAKKE BKJIIOYCHBI B TCJIO OIIPEACIICHUA
KJ1acca.
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Sl Constructors

Car() {lights=false; color="white";}

Car(String c¢) {lights=false; color=c;}
Car (boolean b) {lights=b; color="white";}

Car (boolean b, String c)
{lights=b; color=c;}

W onu nmeroT UMs Kiacca.
O6paTI/IT€ BHUMAHME, YTO 31€Ch HE YKa3aH THIT BO3BPAIIA€EMOI0 pE3yjbTara.
I/ICHOJ'IIBYH KOHCTPYKTOPbBI, Mbl MOKEM CO3/1aBATh Pa3HbIC 0OBEKTHI KJIacca.

Constructors

Car cl = new Car();

Car c2 = new Car("green"); ” .
Car c3 = new Car(true);

Car c4 = new Car(true, "red"); .

33.MCTbTe, YTO MOXET OBbITh HE OUH, 4 HECKOJIbKO KOHCTPYKTOPOB.

SV KOHCTPYKTOPBI OTVIMYAIOTCA CITMCKOM IMaApaAMETPOB.

SHCCL Bbl MOJKETE YBUIACTb HECKOJIBKO BO3MOKHBIX KOHCTPYKTOPOB IJIA KJIaCCa Car.

Tak:xe MbI MOXeEM BOO6IJ_IC HE OIIPEACTIATh KOHCTPYKTOP, U B 9TOM CJIy4ac IPpU BbI3OBE KOH-
CTPYKTOpPa OOBEKT CO3Ja€TCA CO 3HAYCHUSAMMU 110 YMOJTYAHUIO.

SHCCL Mbl BUJUM HECKOJIBKO BbI3OBOB KOHCTPYKTOPOB, OIIPEACIICHHBIX paHEE.

HOCMOTpI/ITC Ha OOBSBJIIEHUE.

CHayvajia Mbl OIpeacisaemM 00BEKT C UMEHEM U OépaTI/ITC BHHMMAaHHE, YTO KJIACChI pa60Ta10T Kak
THUIIBI.
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CHavana mMbl ykasbiBaeM Car, 4ToObI yKa3aTh, 4TO OObEKT UMeET TUI Win Kjacc Car.

3aTeM 3HaK paBEHCTBA, 3ape3ePBUPOBAHHOE KJIIOUEBOE CJIOBO NEW M BBI30OB KOHCTPYKTOPA.

Takum 00pa3om, B UTOre, YTOOBI ONPEICTUTh OOBEKT, MBI JIOJKHBI CHaYaJIa ONpeIesIUTh KJlace,
MpeOCTaBIIsAss HAOOp TOoJel U HaOOp METOJIOB.

IMocne omnpeaeneHus Kiacca Mbl MOXEM CO37aTh OOBEKT KaK IK3EMIUIAP KJIacca, MCIOJb3ysl
KOHCTPYKTOP, MPEIOCTABJISIEMbII KJTACCOM.

MbI MOXeM cO3[aTh MHOTO OOBEKTOB OIHOTO KJIacca, KaXIblid M3 KOTOPHIX Oy[AeT CO CBOMM
COOCTBEHHBIM COCTOSIHHEM.
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Kaaccbl 1 THIBI

< ‘

mﬂ Tech Solutions
OObeKTHO-OpUEeHTUPOBaHHOE
nporpammupoBaHue Ha Java

KoHuenuuu o6 beKTHO-OPUEHTUPOBAHHOIO
NPOrpaMmmmpoBaHUA
Jlekuma 2
Knaccbl 1 Tunbi

Kiaccel — 370 111a0/10HBI, U3 KOTOPBIX Mbl CTPOMM OOBEKTHI.

W Bce 00BEKTHI UMEIOT OIMHAKOBYIO CTPYKTYPY, OIPEEIEHHYIO KJIACCOM.

JlaBaiiTe CpaBHUM KJIacc, KOTOPBIA Mbl OIPEIEIMIIN, CO BCTPOSHHBIM Java THUIOM.

Tak, HarpuMep, ¢ OHOW CTOPOHBI, y HAC eCTh KJ1acc «Car», KOTOPBI Mbl ONPEAEININ C TAKUMU
METO/IaMH, KaK «IBUTaThCs BIEPE/» WM «BKJIIOYATh (hapbl» U MOJs, TAKUE KaK «CBET» U «MECTOIO-
JIOKEHHE .

class Car

W, ¢ npyroii cTopoHsl, y HAC €CTh 1IeJIble YMCIIa TUIIA «int».
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W nns 9TUX 1eNBIX YKcelNl y HAC eCTh PsiJi ONpeAeIeHHBIX OMepalyii Wik METOAOB, TAKUX KakK
«CJIIOKCHUE» U «YMHOXKCHHUC» .

JlaBaiiTe coCcpeJOTOuMMCs Ha METOAAX.

B 06oux cimyyasix MeTO/Ibl CBS3aHBI C OObEKTAMU B KJIACCE WJIM 3HAYCHUSIMU JTAHHOTO THIIA.

Takum 0Opa3oM, KJIACChl IOXOXKH HA THITbI, U OOBEKTHI TOXOKHU HA CJIOJKHbIE 3HAYCHHUSI.

dakTruecKkH, BBl MOKETE PACCMATPUBATh KJIACChl KAK THITBI.

Turbl, KOTOpBIE HE SIBJISIOTCS BCTPOSHHBIMH Java TUMaMH, a TUIIbI, KOTOpbIE Bbl OMPEIeIIHIIH
IJIs1 pelIeHNs KaKOW-TMO0 KOHKPETHOW 33/1a4u.

[Tpu onpeneneHu METOAOB U KOHCTPYKTOPOB KJIACCHI IPUHUMAIOT POJIb THIIOB.

JleficTBUTEHHO, MBI MCIIONIb30BAIM CTPOKHU TaK K€ KaK IeJIble YHUCIa, Ul ONpeeIeHus MeTo-
JI0B U TIEPEMEHHBIX.

int a = 3;
String b = "abc";

String repeat(String s, int n) {
String t="";
for (int i=0; i<n; ++i) {t=t+s;}

U String- 3710 KJ1acc, a «int» — 3T0 MPUMUTUBHBINA TUIT JAHHBIX.

31ech MBI BUIMM OOBABJIEHHE TIEPEMEHHOM 11eJIOr0 YUC/Ia U TIepeMEeHHON CTPOKH.

WHOTr/1a MBI TOBOPUM O «CCBUIKAX», B ClTydae OOBEKTOB.

B HIKHe YacTé Mbl BUJIUM OOBsIBJICHHE MeTojIa Co String M «int» B Ka4ecTBe MapamMeTpOB.

Takum 00pa3oM, Bbl MOKETE pacCMaTPUBATh KJIACCH KaK THITBI — THITBI, ONPee/ICHHBIX BaMU
B COOTBETCTBUY C BalllUMU TIOTPEOHOCTSIMMU.

Ha camom nene myisi KaXJI0ro MPUMHUTUBHOTO THIIA CYIIECTBYET COOTBETCTBYIOIIMIA KJacc,
Ha3bIBAEMBIN «KJIACCOM-000JIOYKOM» .

Hanpumep, y Hac ecTb THIT «int» U KJjacc «Integer».
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Wrapper Classes

class Integer int

int intValue ()

-
-

3
i

boxI . 8
Integer boxI = new Integer (i) int i = boxI.intValuel() ;

U stot kiacc Integer sIBIsieTCsl KJ1aCCOM-000IOUKOM.

Oo6mbekT Kitacca «Integer» comepKUT MoJIe C YUCIIOM «int» U METOJI, KOTOPBIF BO3BpAIaeT YKCIIO
«int», COXpaHEHHOE B 3TOM OOBEKTE.

Kpome Toro, Tam ectb pyrue rnossi 1 METO/Ibl, KOTOPbIEe UCTIONb3YIOTCS ISl pa3HBIX LEeJIeH.

Kak BbI MOXeTe BHIETbh, IS TIPeoOpa3oBaHMsl YUCia «int» B 00BEKT «Integer», MbI MOXeM
WCTIONIB30BaTh KOHCTPYKTOP «Integer».

U1 s npeoOpazoBanus oObekTa Integer B 3HaYEHUE «int», MBI HCMOJIb3yeM MeTof «intValue»
kyacca «Integer».

[TpeacraBieHue MpocTo «int» B KOMIbIOTEPE HAMHOTO 3(p(EeKTUBHEE, YEM COOTBETCTBYIOIIETO
00beKTa, TaK KaK CYIIECTBYET MHOTO Belleld, KOTOpbIe HY)KHO XPaHHUTh B OOBEKTE.

Krnacc — 310 He npocTo Tuil.

Bo-TiepBBIX, IOTOMY YTO OH MOXKET cofepkarh 0oJiee OJHOTO TOJ.

ITO MOKHO ITOHMMATh, KaK COCTABHOE 3Ha4YeHe — 3HAUeHNE C HECKOJILKMMH KOMIIOHEHTAMM —
HarpuMep, TpeMs LIEJILIMU YHUCITIaMHU.

[ToaTOMYy, KJTaCCBl — 3TO XOPOIIHIA CIIOCO0 cOOpaTh HECKOJIBKO 3HAYEHHUI BMECTE B TMOJISIX 00b-
eKTa.

U 3TM KOMITOHEHTHI MOTYT OBITh HECKOJIBKUX THITOB WJIM KJIACCOB.

B WacTHOCTH, OHM MOTYT OBITh TOBOJIBHO CJIOKHBIMUA OOBEKTAMH, OTPEIe/ICHHBIMUA KaK YacTH
JAHHOT'O OOBEKTA.

[TpeacTaBbTe, YTO BBI ONpENEMIIN Kiace «J/IBurarenb» ¢ HAOOpOM TOJel, KOTOpBIE Ompejie-
JISTIOT COCTOSTHUE JIBUTATE ISl 1 HAOOPOM METOJIOB, KOTOPBIE ONPEAEIAIOT TO, YTO BBl MOXKETE Jie/laTh
C JBUTATEJIEM.
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class Car {
boolean lights;
String color;
Engine eng;

void turnHeadlightsOn () {lights = true;)
void moveForward() {..}
void tuneEngine (int n) {..}

VY Hac MOXeT ObITh OOBEKT KJiacca «J{BUraresib» Kak aTprOyT WIIH MOJie K1acca « ABTOMOOUITb».

310 nmaet OoOJbIMEe BOZMOKXHOCTH, TaK KaK KOHIIEMIMS KJlacca MO3BOJISET CTPYKTYPUPOBATh
Ballly MPOrpamMmy WJIM CUCTEMY, OIIPEAeiss pa3InyHble OIACHCTEMBI.

BbI MoXkeTe co3naBarh OOBEKTHI, HCTIONb3Ys APYTue OOBEKTHI.

Ho xoHnemmsa o0bekTa Kjacca erie doraye.

MBbI MoryIi ObI pacCMaTpPUBATh TUTT JAHHBIX KaK HA0OOP 3HAUYEHWA, BMeCTe C HEKOTOPbIMU METO-
JaMH 11 HUX.

U y Hac ecTb nepeMeHHbIe, KOTOPbIe MOTYT XPAaHUTh 3TU 3HAYECHUS.

Ho 3nauenune camo 1o cede He MMeET COCTOSIHUSA, U caM 110 ce0€e THIT JaHHBIX HE UMEET COCTO-
SAHUS.

HaripoTuB, 00BEKT UMEET COCTOSTHUE.

Tak Kak OH UMEET BHYTpHY NIepeMeHHbIE, U OH MOKET 3allOMUHATh 3HAYEHHSI.

Kiaccel MOKHO paccMaTpvBaTh Kak THIIBI, KJIACCHI OMPEAESAIOT TUIIHI.

Ho, kpoMe TOoro, 00beKThl UIMEIOT COCTOSTHHE.

Korma MbI co3aeM HOBBIH OOBEKT — M MBI JIEJIAEM 3TO C ITOMOIIBIO KJIIOYEBOTO CJIOBA «NEW»
U KOHCTPYKTOPOM — CTPOKH 3[IECh SIBJISIIOTCSI MCKJIIOUEHUEM — M Mbl PEe3epBUPYEM IMPOCTPAHCTBO
B MaMSITU TSI XpaHEHUsI 3HAYSHUH TTOJIeH.

[Mocnie co3aaHnst MbI MOXEM CCBUIATBCS Ha 3TOT OOBEKT, CO3/1aBast CCHUTKY C MIMEHEM.

[lepemenHast 1 UMeHEM 00BbEKTa OyIeT XPaHUTh CChUIKY Ha OOBEKT.

Ho B 3TUX 00bsICHEHHSIX MBI He OylleM aKIIeHTHpPOBaTh BHUIMAHUE Ha WJIEV CChUIKY WM YKa3a-
TeJIs1, TIOCKOJIbKY Java Kak-TO He OIAEeP/KUBAET 3Ty UAEIO0.
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int n = 3;

Triple t = new Triple(l,2,3); Triple p:

t
= [ ® gy
._‘B

Jpyrue i3Ik MPOrpaMMHUPOBAHUSI AEJAIOT ITO.

M#iI Takske He Oy/ieM TOBOpUTh 00 YHUUITOXKEHUU OOBEKTOB U OCBOOOKICHUY MTAMSITH.

[Totomy 4tO Java nmemaer 3TO aBTOMaTHMYECKHM C TIOMOIIBI0 TaK Ha3hIBAEMOTO «COOPIIHKA
MyCOpa», KOTOPBI aBTOMAaTHUECKH OCBOOOKIAET MAMSITh ISl OOBEKTOB 0e3 KaKOW-JIMO0 CCHUTKH.

Korma cchiika ykas3biBaeT Ha OTCYTCTBHE OOBEKTa, MBI TOBOPUM, YTO €ro COAEPKMMOE PaBHO
HYJIIO.

Korza Bb co31am HOBBIFE OOBEKT W Al €My UMS — WU, BepHee, ONPeIeUIA CChUTKY IS
HEro — Kak BBl MOJTy4YaeTe JOCTYI K TOJ0 WM aTproyTy?

OTBeT 3aKJII0YAETCS B UCIHOJIL30BAaHUN TOYEUYHOM HOTALMY.

BbI XO0THTE CChUIATHCA Ha TOJIE «n1» 00BEKTA «t».

Triple t = new Triple(l,2,3);
t.nl
t.getl()

gebila(t)

BrulI mumete «t.nl.»
U 114 METOIOB MBI IEJIAEM YTO-TO MOTOOHOE.
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UroOsl BeI3BaTh MeTON, «getl ()» ist 00beKTa «t», Mbl rHIeM «t. getl ()».
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OobJacTh BUANMOCTH

Q. ‘

mﬂ Tech Solutions
OObeKTHO-OpUEeHTUPOBaHHOE
nporpammupoBaHue Ha Java

KoHuenuuu o6 beKTHO-OPUEHTUPOBAHHOIO
NPOrpammupoBaHuA
Jlekuma 3
Obnactb BUAMMOCTU

Kraccel MMeoT JBOMHYIO LIEJb.

OHM MOryT HCIIOJIBb30BaThCs AJIsl ONPEAEIECHUS1 HOBBIX THUIIOB JIAHHBIX, KOTOpBIE CBSI3aHBI
C peLleHUEM 33/1a4U.

W Tak:xe oHM CityKaT IUIs1 CTPYKTYPUPOBAHMSA KOAA.

¥V Hac ecTb MHKAICY/IMPOBAHHbBIE IIEPEMEHHBIE U METO/BI B KJIACCaX.

OpnHako mo6ast Ipyrasi 4acTb POrpaMMBbl MOXKET U3MEHSTh IEPEMEHHBIE U BbI3bIBATh METO/IbI.

W vHOrAa BaskHO CKPBITH JOCTYIT K HEKOTOPHIM MEPEMEHHBIM MJIM METOaM, YTOObl KOHTPOJIHU-
POBaTh BOBHUKHOBEHHE BO3MOXKHBIX TIPOOJIEM.

class Car {
int gas; // from 0 to 100

void move (int n){..; gas-=n; ..;}
void fill (int n){.., gas+=n; ..;}
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[IpencraBbTe cede, YTO B HAIIEW MOAEIM aBTOMOOWIISI Y HAC €CThb M0JIe gas, KOTOPOe CITYKUT
MHIMKATOPOM OCTaBIIErOcs TOIUIMBA B MAIIIMHE.

[IpencraBbTe, uTO 3TAa MEepeMeHHasi AOKHA coaepkarh 3HadyeHue ot 0 mo 100, 0 o3HauaeT
nycTtoi 6ak, a 100 — moTHBIA.

Tenepb, Koraga aBTOMO6I/IJIb TPpaTuT MpU ABUKECHUU N €AWHHWI TOIUJIMBA, 9TH N CAVUHUL BBIYUTA-
I0TCS1 U3 TIEPEMEHHOM gas.

MBbI Tak:ke MOxeM 3anoaHuTh 0ak Ha A3C, 1 B 3TOM cilyuyae IepeMeHHasi gas yBeINIUBaeTCsl.

Takum 00pa3oM, TOIUTMBO YMEHBILAETCS C TOMOIIIBI0 METO/Ia MepeMEIIeHHs] U YBeTMUUBACTCS
C TTOMOIIIBI0 METO/IA 3ATIOTHEHM 1.

OpnHako y Hac MOXeT ObITh MpoOIemMa, MOCKONbKY J100asi 4acTh MPOrpaMMbl UMeEET JOCTYI
K 9TOM MEPEMEHHON gas.

KT0-TO MOXeET ake N3MEHUTDb MIEPEMEHHYI0 Ha OTPUIATESIBHOE YUCTIO, YTO HE UMEET CMBICIIA.

Takum o6pa3oM, JBa METONA, KOTOPBIE NOJKHBI U3MEHATh W JOJIKHBI UMETh JTOCTYI K 3TOU
HCpCMeHHOfI, HE ABJAIOTCA €AUHCTBEHHBIM KOHTPOJIEM 3TOU HCp@MeHHOfI, 1 MbI JOJDKHBI KAKUM-TO
00pa3oM OrpaHUYMTh ITOT JIOCTYII.

class Car {
private int gas; // from 0 to 100

public void move (int n){..; gas-=n; ..;}
public void fill (int n){.., gas+=n; ..;}

JlaBaiiTe MOCMOTPUM Ha 3T JiBa MoaudUKaTopa JocTyna, public u private.

Ha naHHBI MOMEHT MBI OyJIeM HCITOJIb30BaTh MX TOJIBKO IS TIepeMEHHBIX M METOMIOB KJlacca.

371ech MBI ITUINEM private 10 0ObsIBICHUsI IEPEMEHHON gas.

ITO O3HAYAET, YTO MBI MOKEM TIOYIUTh JOCTYI K HEH TOJIBKO B KJlacce, a He BHE KJlacca.

JIBa meroma, move u fill, onpenensiiorcss kak public, ¥ O3TOMY MOTYT OBITh BBI3BaHBI BHE
KJjacca.

ITO TUNIMYHAS CUTYaIUs, YTOOBI UMETh MTPUBATHBIE TIEPEMEHHBIE U TTyOJINYHBIC METOJIBI.

VY Hac Takke MOTYT ObITh ITPUBATHBIE METOJIbI, KOTOPHIE OIPE/IeNIeHbl, HAIPHMED, KaK BCIIOMO-
raTesibHble METOBI TSI APYTUX ITyOTMIHBIX METOIOB.

136



T. MammanH. «O0BEKTHO-OPHEHTHPOBAHHOE TIporpaMMypoBanue Ha Java. [Tnardopma Java SE»

public class Car {
private int gas; // from 0 to 100

public Car () {gas=0;}
public void move(int n){..; gas-=n; check();}
public void £fill(int n){.., gas+=n; check() ;}

private void check ()
{if (gas<0) gas=0; if (gas>100) gas=100;}

3neck Mbl BUAMM MeTo[, check, KOTopbiid BeI3biBaeTcs M3 move H fill, Ho Ham He Hy’KHO BbI3bI-
BaTh 3TOT METOJI BHE KJIAcca.

Hakownel1, Mbl Tak’ke CTaBUM KJTI0OYEBOE CJIOBO public mepes KiaccoMm.

Ero cMmbIci cTaHeT IMMOHSTHBIM IHO3XKE.

Takum 00pa3om, W3BHE Kjacca, Kak IPaBWIO, Mbl MMEEM [OCTYNl TOJBKO K METOIaM,
a He K NepeMeHHbIM.

HocTyn K nepeMEeHHBIM UMEIOT TOJIBKO METOIbI.

371ech Mbl pa3fieuiIy MOHATHSI UHKATICYJISILUU U COKPBITHE MH(OPMALIHH.

XOTs /151 HEKOTOPBIX 3TH JJBE KOHLIETIIIMU UIyT BMECTE, TO €CTh MHKAIICYJISIINS BCera noapa-
3yMeBaeT COKpbITUE UH(OPMALUH.

Kax npaBusio, Mbl XOTUM UMETh TIPUBATHBIE TIEPEMEHHBIE SK3eMIUTSIPA M ITyOJIMYHbIE METOIIH,
KOTOpBIE MOTYYaIOT AOCTYI K TUM MEPEMEHHBIM.

Ho Mbl IOMKHBI 3ampOrpaMMHUpOBaTh 3TO SIBHO C TOMOIIBIO KJTIOYEBBIX CJIOB «private»
u «public».

Bcerna pekomenayetcs nenarh nepeMeHHble TPUBATHBIMHU.

A 3ateM orpeensTh MyOIMIHbIE METOIBI /111 YCTAHOBKY 3HAYEHHI TIePEMEHHBIX U IOy YeHUSI
3HAUYEHUI IEPEMEHHBIX.
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public class Car {
private int gas; // from 0 to 100

public Car () {gas=0;}
public int getGas() {return gas;}
public void setGas(int g) {gas=g;}

Kak npaBwto, Ha3BaHME ITUX JIBYX TUTIOB METOZIOB COOTBETCTBYET OTHOMY U TOMY e IITaOIOHY:
Kax nmpaBuiio, nMeHa 3TUX METOI0B HAYMHAIOTCS CO CJIOBA «S€t» U HAYMHAIOTCS CO CJIOBA «Zet».
ITosTOMy 3TH METOIIBI MHOT/IA HAa3bIBAIOT CETTEPHI U FETTEPHI.

3amerum, uTo B Metozie setGas Mbl IMeeM apaMeTp g, KOTOPBIN MPUCBAUBAETCS MO0 as.
WHorna, Mbl XOTMM Ha3BaTh napameTp set(Gas TeM ke UMEHEM, UTO U IEPEMEHHYI0 SK3eMIUIAPA.
U ¢ 3TMM He BO3HHMKAET HUKAKUX MPOOIIEM.

public class Car {

private int gas; from 0 to 100

public Car () {gas=0;}
public int getGas() {return gas;}
public void setGas(int gas this.gas=gas;}

OpnHakKo, ec/iid Mbl XOTUM OTJIMYUTh BU3YAJIbHO TIAPAMETP OT TIOJIsI, Mbl MOXKEM HUCIIOJIb30BATh
KJII0YeBOe CJIOBO this ¥ TOUKY Tepes] UMEHEM.

DT0 03HAYAET, YTO ITO UM OTHOCHUTCS K IOJIIO KJIacca.

B HEKOTOpBIX ClTy4yasix HaM HY)KHO UMETb TOJIsI KJIacca, KOTOPble MMEIT 00Iiee 3HAUCHUE st
BCEX OOBEKTOB B KJIACCE.
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public class Car {
static int noWheels=4;
private int gas; // from 0 to 100

public Car () {gas=0;}
public int getGas() {return gas;}
public void setGas(int gas) {this.gas=gas;)}

ITH iepeMeHHbIe Ha3bIBAIOTCS IEPEMEHHBIMHU KJIacca, a He epeMeHHBIMHU K3eMILISIpa KJiacca,
1 OHHU OOBSABJISIIOTCS C ITOMOIIBIO KJIIOUEBOIO CJIOBA «Static».

ITH NepeMeHHbIe He CO3/IAI0TCS TSI KaKIO0TO CO3aHHOTO OOBEKTa KJilacca.

OHHM cO37aI0TCSI TOMBKO OfIMH pa3 JUTsl BceX 0OBEKTOB KJacca.

W ecni MbI M13MEHNM 3TO 3HaYeHUe, OHO OyJeT M3MEHEHO /IS BCeX 0OBEKTOB.

Ecnu Mbl He XOTUM, YTOOBI 3Ta TIepeMeHHas MeHsLIach,

MEI MOXEM cIeaTh ee KOHCTAHTON, TOOABUB KJTIOYEBOE CJIOBO «final».

public class Car ({
static final int NOWHEELS=4;
private int gas; // from 0 to 100

public Car () {gas=0;}
public int getGas() {return gas:}
public void setGas(int gas) {this.gas=gas;|}

MBI MOXKEM Tak:ke CAeIaTh 9TO U s NEPEMEHHBIX IK3EMILIAPA.
IIo COIUIAIICHHIO, UMCHA TAKUX IMEPEMCHHBIX ITMIIYTCA B BEPXHEM PETUCTPE, 3alTTaBHbBIMU 6y1(—
BaMH.
Kaxk nokazano 30€Ch.
3HaueHus (pI/IHa.HbeIX NEPEMEHHBIX MOI'YT OBIThH YCTAHOBJICHBI TOJIBKO OJWUH pa3.
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Takum o6pa3oM, Terepsb Y HaC eCTh pa3Hble BUIBI IEPEMEHHBIX.

C On1HO¥ CTOPOHBI, Y HAC €CTh JIOKAJIbHbIE IIEPEMEHHBIE.

3areM y HacC ecTh MepeMEHHbIE SK3eMILISIPa, KOTOPbIe CO3MAIOTCS ISl KakJIOTO OOBEKTa WU
9K3eMILIsIpa KJjacca.

Kaxpiii 0ObeKT MOKET MMeTh CBOE 3HAUCHHUE, XpaHsAIIeecs: B 9TOU NepeMEHHOM.

MBbI MOXkEM HCIIOIb30BaTh KJIIOUEBOE CIIOBO «this» [Is1 0003HAYEHHS ITHX NTEPEMEHHbIX.

N y Hac ecTb nepeMeHHbIE KJlacca, KOTOPBIE CO3A0TCS TOJIBKO OJVH pa3 ISl BCeX 0OBEKTOB
OJHOTO KJjacca.

OHH 00BIBIAIOTCS C KJIIOYEBLIM CJIOBOM «Static».

Crarryeckrie mepeMeHHble MHUITMAIM3UPYIOTCS TOJIBKO OIMH pa3, MPH 3aITyCKe BBITIOTHEHUS
KOJa, TIpH 3arpy3Ke Kjacca.

OTu nepeMeHHbIe OyIyT MHUIMATM3UPOBAHBI TIEPBLIMU, MPEskae YeM OyIyT MHUITUATU3UPO-
BaHbI JIIOOBIEC TIePEMEHHBIE YK3EMIUTAPA.

U eciu BBl XOTUTE C/IeNaTh MEPEMEHHYI0 SK3eMIUISIpa UK MEPeMEHHYI0 KJlacca HeM3MEHHOM,
BbI I00aBJISIETE KJII0UEBOE CIIOBO «final».

140



T. MammanH. «O0BEKTHO-OPHEHTHPOBAHHOE TIporpaMMypoBanue Ha Java. [Tnardopma Java SE»

HacaenoBanue

< ‘

mﬂ Tech Solutions
OObeKTHO-OpUEeHTUPOBaHHOE
nporpammupoBaHue Ha Java

KoHuenuuu o6 beKTHO-OPUEHTUPOBAHHOIO
NPOrpaMmmmpoBaHUA
Jlekuma 4
HacnepoBaHue

PaCCMOTpI/IM ABE MAIIWHBI, IIPUHAJICKAIINNE K OAHOMY KJIACCY.

VY HUX ecTh OOIIHEe METOBI U OIS, HO B TOXKE BPEMsI €CTh OTIMYAIOIINECS OCOOCHHOCTH.

W BMecTO TOro, 4roObI CO3/1aBaTh JIBa Pa3HbIX OOBEKTAa OJHOrO KJAacca, a MOTOM IbITAThCS
yUYECTh MX OTJIMYAIONIMECS] OCOOCHHOCTH C TIOMOIIBIO OTAEIBHOIO KOJIa, WJIM CO3/1aBaTh JIBa Pa3HbIX
HECBSI3aHHBIX MEKIy COOOM Kjlacca, JaBailTe CHadajla CMOJAEIMpyeM OO KJIACC aBTOMOOWIICH,
a 3aTeM CO3/aMM KJIaCC JISTKOBBIX aBTOMOOMJIE U KJIaCC IPy30BHUKOB, KOTOPbIE YHAC/IEAYIOT OOIIHe
TOJIs1 ¥ OOIIFEe METOIBI OT OOITIEero Kjlacca aBTOMOOWIIEH, HO Y HUX Takke OyIyT U CBOM COOCTBEHHbIC
I10J151, ¥ METO/BI.
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JlaBaiiTe MOCMOTpUM, KaK MBI 3TO JiejiaeM Ha Java.
[IpencraBbTe, uTO Y Hac ecTh kiaacc Car ¢ 3TUMU MOJISIMUA U METOJIAMHU.

private int noPass:
private String color:

public Car{int n, String )

inoFasa=n,; colops }
public void moveForward(){.}
public woid moveBackward() (.}
public void enter{int n}{
public woid sxit{int n){.}

] public class Truck {

private int load;

privata String color:

public T:
oad=1 E
public vold moveForward() [}
public void moveBackward(){.}
public void loadiint 1)(.}
public void unload{int 1)

)

B wacTHOCTH, ecTh NpHUBaTHOE IMOJIe KOJMYECTBO MAacCaKUpoB, noPass, KoTopoe COmepXuT
KOJIMYECTBO MACCAKUPOB B JIAHHBIA MOMEHT BPEMEHH.

enter v exit- T0 METO/IbI, KOTOPbIe U3MEHSIOT 3TO YKCJIO MTACCAKMPOB.

Jlpyroii Kjlacc rpy30BHKOB MMeEET MEepeMEeHHYI0 3arpy3KH, KOTOpas MOXeT ObITh M3MeHeHa
¢ noMol1ei MeTonos load u unload.

NwmetiTe B BUIY, YTO HE CTOMT Ha3bIBaTh TIEPEMEHHYIO U METOJ] OTHUM H TeM Ke UMEHEM.

3atem 00a Kj1acca MCHOJb3YIOT MEPEMEHHYIO IIBET, & TAKXKe METOMbI [TsI IBWKEHHUS BIIepe]

M Ha3ajl.

UTto MBI MOKEM CHENaTh JIJIs YIPOIIEHHS KO, TaK 3TO CHavYasIa ONpeIeuTh YHUBEPCATbHBIN
KJIACC JIJTsI TPAHCITIOPTHBIX CPEJICTB.

ITOT KJIacc OyJAeT UMETh TTOJIsl K METO/IbI, OOIIHE ISl BCeX aBTOMOOMJIEH — B HAIlleM Cllydae —
TS JIETKOBBIX AaBTOMOOWJIEH M TPY30BUKOB.
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public class Vehicle{ i—i
private String color;
public Vehicle(String c) {color=c;}

public void moveForward() {..}
public void moveBackward() {..}

3aTeM MBI MOXEM OIpEIeNUTh KJIacchl, car U truck, KOTopble HACIEAYIOT TOJNSI U METOMbI
OT 3TOro OOIIEro I HUX Kjacca.

Vehicle OyneT Ha3bIBaThCS CYMEPKIACCOM KJIACCOB car U truck, ¥ KJIacchl car U truck siBIsioTcs
noakJiaccaMu kJacca Vehicle.

Ternepb MBI MOXEM ONpENeNUTh KJacc car, pacmmpuB Kiacc Vehicle, n jo6aButh nomoiaHu-
TeJIbHBIE TIOJISI ¥ METOJbI, KOTOPhIE MOKET UMETh JIETKOBOW aBTOMOOWJTb.

public class Car axtends Vehicle| &

private int moPass;

public Car(int n, String c){..}

public wvoid snter{int n){_]

public void axit(int n) (.}
1

public class Truck extends Vehicle{
private int load;

public Truck{int a, String a){_}
public vold load{int m){.}
public void unload(int n){_}

A U1 Tpy30BBIX aBTOMOOWJIEN MBI JIeJIaéM TO K€ camoe: paciuupsieM Kijacc Vehicle Takumu
NOJISIMUA M METOAAMU, KOTOPbIe HEOOXOMMBI.

Bce ocranbHble 107151 M METOIBI YHACIEA0BaHbl OT KJlacca Vehicle.

OO0paruTe BHUMaHHUE, YTO Mbl HE PACKPbLIH TEJIO KOHCTPYKTOPA.

310 TpedyeT JajbHENIero OObCHEHUS U HOBBIX KOHIICTILIU.
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Ho BBl IOMKHBI 3HATB, YTO KJIACC MOXET MMETh HECKOJBKO IMOJKJIACCOB, TOTJA KakK KJacc
HE MOXET OBITh ITOAKJIACCOM 00JIee YEM OHOIO KJlacca.

V ofiHOTO KJ1acca He MOXKET OBITh JIByX CYTIEPKJIACCOB, HE MOXET OBITh JIByX POIUTENICH.

Takum 06pa3oM, MBI 3HAEM, YTO OJJVH KJIACC MOXET PACHIMPHUTD JAPYTOH KJiace.

Hanpumep, ecnu kiiacc B pacimpsier kinacc A, 3TO O3Ha4aeT, 4TO OH HACJIEAYET €ro IoJis
Y METOJIBL.

U 310 MOXHO caie/1aTh MHOTOKPATHO.

To ectb K1acc B MoxeT ObITH pacimpeH, Harpumep, kiaccom C.

Terepb MBI XOTUM MTPOAHATIM3UPOBATH BOIIPOC O TOM, KaK OIMPeJeUTh KOHCTPYKTOP KJiacca A,
KOTOPBIN paciupsieT Ipyrou Kjacc.

B namem onpepaenenuu kiacca vehicle u kiacca car, rjie kjiacc car pacimupsier kiacc vehicle,
MBI OIIpe/iesisieM KOHCTPYKTOP [U1s KJlacca vehicle, KoTopblii MHUIMAIU3UPYET pUBaTHOE MoJie color.

public class Vehicle(
private String color; Ve
public Vehicle(String e) {color=c;} H
public void moveForward(){..}
public void moveBackward(){..}

}

public class Car extends Vehicle{
private int noPass;
publ_:c Car(int n, String c)

(cgle=c;: noPass=n;}

public void enter(int n){..}
public veoid exit(int n){..}

U ¢ 3TUM He HUKaKuX TpOOJIeM.

Ho kak Mbl MOXeM OIpenenTh TeJO0 KOHCTPYKTOpa car, C yY4eTOM JIByX apryMeHTOB, LIEJIOr0
yKcia AJ1s1 KOTMYeCcTBa MaccakupoB U CTPOKHU AJisI 1iBeTa?

Kuacc car HacnenyeT Bce MeTOIbI OT Kjiacca vehicle — nepemertienue Briepes1 v Ha3all, U Bce ero
ToJIs1, B JAHHOM CJIy4ae, TOJIbKO color.

Ho mnorte color siByisieTcst pUBATHBIM TIOJIEM M He MOKeT OBITh JIOCTYITHO U3BHE KJjlacca vehicle.

ITO OTHOCUTCS TaKKe U K MOJKJIACCaM, ¥ 3TO OUYeHb BaXKHO.

[TosTOoMy HenmpaBUJIbHO TPUCBAMBATh 3HAYEHUE «C» TOMIO color B Kiacce car.

MBbI HEe MOXEM MOTY4YUTh K ITOMY IOJIIO AOCTYII, [IOTOMY UTO OHO SIBJISIETCS] IIPUBATHBIM.

MBI MOXeM UCTIONB30BATh TOJIBKO ITyOTMYHBIA METOJI, HAIIpUMep, KOHCTPYKTOP.

Tenepb, eciii Mbl XOTUM BbI3BaTh KOHCTPYKTOP CYNEPKJIACCca, Mbl UCTIOJIb3YEM KITI0UEBOE CIIOBO
super.
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public class Vehicle{
private String color;

public Vehicle(String ¢) {color=c;)

public void moveForward() {..}
public void moveBackward() {..}

}

public class Car extends Vehicle(
private int noPass;

public Car(int n, String c)
{super(c); noPass=n;}

publiec void enter(int n){..}
public void exit(int n){..}

31eck BBl 3TO BUIUTE.
super (c) — BbI30B KOHCTpYyKTOpa vehicle (c).

—4

oo

Takum 00pa3om, MBI CMOKEM MHUALMAIN3UPOBATH IT0JIe color U3 MoAKJIacca.
BbI30B KOHCTpYKTOpa cyriepkiacca AOJKeH OBbITh mepen JoObIM APYTMM KOJOM B Telle KOH-

CTPYKTOpa MOAKJIAcCa.

Hanpumep, cHayana yCTaHOBHTH KOJMYECTBO INMACCAXKMPOB, a 3aTeM BBI3BATh Cyrep Oyaer

HEIIPaBUJIbHbIM.

BbI 1o/mKHBI CHaYaa BEI3BATh CyIep, a 3aTeM BKJIIOUUTS JIIOOOW APYroil BEI30B, KOTOPBIA BaM

MOJKET [TOHATO0UTHCA.

public class Vehicle(
private String color;

public Vehicle (String ¢) {color=ec;)

public void moveForward() {..}
public void moveBackward(){..}
}

public class Car extends Vehicle{

private int noPass;
public Car(int n, Stri c)

{ noPass=n; si a) ;

public wvoid enter(int n){..}
public woid exit(int n}{..}

3aech Mbl BUAMM APYIroi IPUMEP.

=
LI
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public class A | A
public A() {System.out.print(™&, ")}

public class

public B() per() ; System.out.print("B, "):}
T
}
public class xtends B | c
public C() {sUper():; System.out.print("C."):}

¥V Bac ectb KJ1acc A ¢ nogkJiaccom B, a kitace B ¢ mogkiaccom C.

JuarpaMma cripaBa OT Bac IMOKa3bIBAET OTHOIIEHHUSI HACJIEJOBAHMU .

Kracc A nmeet KOHCTpYKTOp O3 apryMeHTOB, KOTOPBII TledaTaeT CTPOKy A, Mpooert.

B kmacce B MBI BUIMM, YTO €CTh TakKke KOHCTPYKTOp Oe3 apryMeHTOB, KOTOPBIA MPaBUIIBHO
BBI3BIBAET CHavYaJla KOHCTPYKTOP CyIepKiacca A, 3aTeM IedaraeTr cTpoky B, mpober.

B kiacce C KOHCTpYKTOp 6€3 apryMeHTOB CHadasia BBI3BIBAET KOHCTPYKTOP €ro CyrepKJacca
B, a 3atem nevaraer ctpoky C Touka.

Terepb, 4TO IPOMCXOIMT, KOTJA MBI CO3/IaeéM HOBBI 00beKT Kitacca C?

Konctpykrop C BbI3bIBa€T KOHCTPYKTOP B, KOTOpBI B CBOIO OY€pe/ib, BbI3bIBAET KOHCTPYK-
TOp A.

Takum obpa3om, neyaraercst: A, pooden, B, mpoden, C Touka.

[ToaBons uror, nepBoe, YTO HaM HY)KHO CIIeJIaTh B KOHCTPYKTOPE MOJKJIAacca, ITO BbI3BATh KOH-
CTPYKTOp cymepKJacca.
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IIpuBeneHue TUIIOB

Q. ‘

mﬂ Tech Solutions
OObeKTHO-OpUEeHTUPOBaHHOE
nporpammupoBaHue Ha Java

KoHuenuuu o6 beKTHO-OPUEHTUPOBAHHOIO
NPOrpammupoBaHuA
Jlekuma 5
MpuseaeHune TMNoOB

I[aBaﬁTC MOCMOTPHUM CHOBA Ha 3Ty UEPAPXUI0 KJIACCOB.

class Vehicle

class Truck ! ﬁ class Car

JlerkoBo# aBTOMOOWIIb U T'PY30BUK SIBJISIOTCS TOAKJIACCAMU WM MTPOU3BOJHBIME KJIacCaMu
KJacca vehicle.

Bormpoc B TOM, ecim i y Hac ecTh OOBEKT KJIacca car, Mbl MOKEM HCIIOJIb30BATh €r0 TaM, Tjie
IIOJIKHBI OBITh OOBEKTHI KJ1acca vehicle?

Hanpumep, B nepemennoit vehicle?
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class Vehicle

Casting

Vehicle v = new Vehicle();
Car ¢ = new Car();

V=C:? c=1.r;?

_class Car

N Hao60poT, MOKEM JI MBI IOMECTUTH OOBEKTHI CYTIEpKJIAcca TaM, TJIe JIOJKHBI ObITh OOBEKTHI
nonkiacca?

U ecim 1a, TO TIpH KaKMX OOCTOSITENTLCTBAX ?

MBbI TOBOpHM O KacTHHTe WJIM MPUBEIEHUN TP MPeoOpa30oBaHNM 0OBEKTA U3 OJHOTO Kjacca
K JpyroMy CBSI3aHHOMY KJIaccCy.

[IpencraBbre cede, UTOo y HAc ecTh NepeMeHHasi vehicle, kotopast Xxpanut oobekT vehicle,
Y TIepeMeHHasi car, C COXpaHeHHBIM B HEM OOBEKTOM car.

| class Vehicle

., Upcasting
/a Vehicle v = new Vehicle():
k\—{euu = Car ¢ = naw Car():

/_ \ v = (Vehicle) e;
|
\_ class Vekicle

— Downcasting
( .F Ei ' Vehicle v = new Car();
\“h—{ class Car s KL bt L

_h\ e = (Car) w:
) 1

| |
\ f
\

-~

MoskeM JI1 Mbl IPECBOMTH OOBEKT car nepeMeHHou vehicle u Hao60poT?

Msbl TOBOpHM O TIpHBEIeHHME K 0a30BOMY THITy IpW NpeoOpa3oBaHMM OOBEKTa U3 Kjacca
B CyIepKJiacc.

141 nepexon OT NMoJkKJIacca K CyneprJIacCy BCEraa BO3MOKEH.
OOBEKTHI NOoAKJIacCa HACJICAYIOT BCE OT CYIIEPKJIacCa.

148



T. Mamnus. «O0beKTHO-OPUEHTHPOBAHHOE IporpaMmupoBanue Ha Java. [lnargopma Java SE»

[TosTomy Bce, 4TO BBl XOTUTE CleNiaTh C NMEPEMEHHON CylepKiacca, MPUMEHUMO K OOBEKTY
TMoJIKJIacca.

UYroObl mpUBECTH K 0a30BOMY THITy OOBEKT, Bbl MOKETE yKa3aTh CYNEepKIacc B KPYIJIbIX CKOO-
Kax, KaK BbI 3]IcCh BUJIUTE.

Ho BBI Takxe MOXeTe He JiefiaTh 9T0, KaK Bbl BUIUTE B MOCIIETHEN CTPOKE.

MBbI TOBOPHM O TIOHMKAIOIIEM NIPUBEICHUN TPH KOHBEPTAIIMK 00BEKTa OT KJlacca K ero moj-
KJiaccy.

Tenepb Mbl XOTUM 3acTaBuUTh vehicle crars car.

MBs1 niepexoaum oT 00I1Iero KJjiacca K 0ojiee KOHKPETHOMY KJIacCy, U 3TO JOJKHO OBITh C/IeIaHO
SIBHO.

B sTOM nipriMepe Mbl 00BsIBIIsIEM TIepeMeHHYI0 TuMa vehicle, HO XpaHUM B Hel car.

Takum 0Opa3oM, Mbl MOKEM SIBHO TOHHM3HTH 3Ty MEPEMEHHYIO JJIsl XpaHEHUs car, KOTOPHIi
HAXOJUTCsI B IEPEMEHHOM V.

BbI 10/KHBI OBITH OUEHb OCTOPOXXHBI TIPH KACTHHIE BBEPX M BHU3.

Mb1 00BsIBIISIEM TIEPEMEHHYIO V, U Mbl XpaHUM B Hel car.

class Vehicle

Up & Downcasting

Vehicle v = new Car();

class Trug

TruckMruck] v;

Car ¢ = (Car) wv;

MBbI MOXeM 3TO cieNaTh, MOCKOJIbKY car siBjsieTcs vehicle.

OpHako Bbl HE MOXKETe IMPUBECTH V B IIEPEMEHHYIO truck.

Bbl He MoskeTe czienaTh IprBeAeHNE MeXIy KjaccaMu, IOIy4YeHHbBIMU U3 OJHOTO KJlacca.
Bur He MoxeTe mpeBpaTuTh car B truck wim truck B car.
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class Vehicle

No Casting with Siblings

Car ¢ = new Car();
Truck t = new Truck():

= Iru c;
= ar H

class Truck

ﬁ ﬂ_’.}laus Car

V HUX pa3Hble MO U METOJBI.
[Tpeo6pazoBaHre MPUMEHNMO HE TOJBKO /TSI KJIACCOB.
ITO Takke BO3MOKHO ¢ IPUMUTUBHBIMM THIIAMU ¥ MEXIY IPUMUTUBHBIMUA TUIIAMU.

double d = (double) 3: 3.0
double e = 1.0 * 3; 3.0
int n = (int) 3.6; 3

int m = 1234567890; fleocat f = m;
int dif = m - (int)£; e 1]

Mu1 BUAEIM HECKOJIBKO MMpUMEPOB CO CTPOKAMHU U LICJIBIMUA YUCIIAMU.

D710 0COOBIA ClTyyail, KOraa HeT HeOOXOMMOCTH SIBHOTO MPeoOpa30BaHMs YMCiIa B CTPOKY,
a MOJKHO C/iesIaTh 3TO MCHOJIb3Ysl ONEpaTop ILTIOC.

HpI/I KaCTHUHI'C BBEPX MbI HE TCPACM I/IH(bOpMaI_II/IIO O YMCJIOBOM 3HAYCHUU.
HOSTOMy MbI MOXKEM OCJIaThb 9TO npeo6pa30BaHHe HEABHO.

Kacrunr BHu3 60s1ee OIIaCCH, IIOCKOJIBKY Mbl MOXXEM ITOTEPATb HH(pOpMaHHIO O YUCJIOBOM 3Ha-
YCHUU.

[Mpn npeobpazoBanuu double B int MBI MOTyYaeM yCEYEHHOE LIEJIOUMCIEHHOE 3HAa4YeHHe,
MO3TOMY 3TO MpeoOpa30BaHKe HYKHO YKa3bIBaTh SIBHO.
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IHoaumopduzm

Tech Solutions
Q9
OObeKTHO-OpUeHTUpPOBaHHOEe

nporpaMmmupoBaHue Ha Java

KoHuenunn 06 beKTHO-OPUEHTUPOBAHHOIO
NPOrpaMmmMupoBaHuUA
Jlekumna 6
Monumopdpusm

B 00beKTHO-OPHEHTHPOBAHHOM ITPOrPAMMHUPOBAHUK MBI OpPraHU3yeM OOBEKThI B KJIACCHI.

OOBEKTHI B OTHOM KJIacCe MMEIOT OMHAKOBBIE TOJISA, M OJHU U T€ ke METOIbI.

MOoKHO CKa3aTh, 4TO OOBEKTHI B KJIaCCE UMEIOT OIHY U TY e (hOpMy, OHU MOTYT IIPOCTO OTIIHU-
YaThCsl 3HAUCHUSIMU TI0JIeH B OMpeIe/IeHHOM COCTOSIHUY.

Korza Mbl BBe/IM HacjieIOBaHUE, Mbl BBEJIM CEMENCTBA CBSI3aHHBIX KJIACCOB.

'_:J::J_ .‘I=' _-_-_1_,';_ 1
—

L1

)
oo i

Kiacc mokeT HacaenoBarh oA U METOOBI M3 0a30BOro Kjacca U T00aBUThH JONOIHUTEILHBIE

CBOU TOJISI U METO[BI.
Tenepb Mbl XOTUM HACTPOUTb BO3ZMOKHOCTH B KJIACCaX TAaKOW UEPAPXUU.
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HpCIICTaBbTe, YTO MBI XOTUM UMETH OJHHU U TC )K€ METOIbI B 0a30BOM KJIacCe U B IMPOU3BOJHOM

KJIacCe, HO MbI XOTUM CZIEJIaTh YTO-TO JPYroe B 3aBUCUMOCTH OT KJlacca, K KOTOPOMY MPUHAICKUT
OOBEKT.

public class Vehicle{ h#ib___‘jxg
private String color: VT
public Vehicle(String c) {color=c;] j
public String toString() H

{return "I am a vehicle";}

}

public class Car extends Vehicle{
private int noPass;
public Car(int n, String c)

{super (c) ; noPass=n;}

public String toString ()
[return

"I am a car. I am carrying "+noPass+" passengers";}

371ech Mbl BUJIMM, YTO B MeToZIe toString MojKjacca car orpeJesieHo Ipyroe rnoBeaeHue, OTIny-
HOE OT TOr0, KOTOpPOE OIpPeesIeHO B CyIepKJIacce.

HOSTOMy IMOBEICHUE CUUTACTCA IEPEOITPENCIICHHBIM.

ITOT ke METOJ, MOXKET JIeJIaTh YTO-TO COBEPIIEHHO OTIIMYHOE OT METO/Ia CyIepKJIacca, C TeM ke
MMEHEM U TeMH ke (PyHKIIMOHAIBHBIMUA BO3MOKHOCTSIMHU.

Takum 06pa3oM, MBI BUIMM, YTO METO]] C TEM ke UMEHEM U OJTHAKOBOM (DYHKITMOHAILHOCTHIO
MOJKET UMETh Pa3HbIid KO B Pa3HBIX KJIacCax MEPapXuH.

DTO Ha3BIBACTCS MEPEOIPEICIICHUEM.

OpnHako npu HeOOXOIUMOCTH MOXKHO BBI3BaTh METOJI CyTIepKJIacca.

JI71s1 TOrO0 HaM MPOCTO HYXKHO BbI3BATh METOJ C MPE(PUKCOM CyTiep.
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toString() -

this.toString() super . toString()

| am a truck.
My load is 1 Tm

3pech Tak ke MOXKET UCONIb30BaThCS KIII0UEBOE CIIOBO this, 4TOOB 0OpaTUTHCS K METOALY, KOTO-
pblii OIIpe/iesieH B COOTBETCTBYIOIIEM KJlacce.

370 nepeorpeaeieHre METOI0B Ha3bIBAETCS MOTUMOP(U3MOM.

CnoBO nomMMop@u3M NPOUCXOIUT OT TPEUYECKOr0, YTO O3HAYAET MHOTHE (DOPMBI.

U B KOHTEKCTE 00BEKTHO-OPUEHTHPOBAHHOTO MTPOrPaMMHUPOBAHKS, MOIUMOP(U3M MO3BOJISIET
HaM MMETb METOJIbl C OIHUM U TEM K€ MMEHEM, U OJMHAKOBOW (DYHKIIMOHAJIBHOCTBIO, HO Pa3HbIM
MOBE/ICHUEM B TPYyIIIE KJIACCOB, CBA3aHHBIX OTHOLLEHUEM HAC/IeJOBaHHUS.

Jpyrumu cioBamu, OJIMMOP(U3M MO3BOJISET UCIOIb30BaTh HACIETHUKOB, KaK POAUTENIEH.
I[Tpu sTOM, ecnm B Ki1acce-HaclIeJHUKe ObLT IIepeoripe/iesieH KakOW-TO METO, TO BBI30BETCS OH.
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IlepeonpeneieHue u meperpy3ka

Tech Solutions
Q9
OObeKTHO-OpUeHTUpPOBaHHOEe

nporpaMmmupoBaHue Ha Java

KoHuenunn 06 beKTHO-OPUEHTUPOBAHHOIO
nporpaMmmmpoBaHUA
Jlekuuna 7
[lepeonpeneneHue u neperpyska

Ternepb naBaiiTe pacCMOTPUM JIB€ KOHIIEMIIMU, KOTOpPBIE BHIIVISAAT B3aUMOCBSI3aHHBIMU,
HO Ha CaMoM JieJie sIBJISIIOTCS] pa3HbIMU, 9TO MeperpysKa U nepeornpeesieHue.

O06e 3TH KOHLIELUH TPUMEHSIOTCS] K METOJIAM.

Panee MbI TOBOPHITN O KOHCTPYKTOpaX.

ITomHuTe, 4TO y HAC OBUT ABTOMOOWITb C IBYMSI MOJIsiMHU, lights u color.

.7 Constructors

Car() {lights=false; color="white";}

Car(String c) {lights=false; color=c;}
Car (boolean b) {lights=b; color="white";}

Car (boolean b, String c)
{lights=b; color=c;}

W mbl onipeaenniy B OHOM KJlacce He OJIUH, & HECKOJIBKO KOHCTPYKTOPOB.
Mmena 3TMX KOHCTPYKTOPOB ObLIM OAMHAKOBBHIMHU, HO MapaMeTphl ObUTH pa3HbIE.
W 310 BakHO, YTOOBI CIIMCOK MapaMeTpoB ObLT APYTUM.
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Bl He MokeTe onpeseuTh JBa KOHCTPYKTOpA C OIHUM M TEM K€ UMEHEM, Y OTHUM U TEM ke
CIHMCKOM IapaMeTpOB.

daktuyecky, Java MOHMMAET, KAaKOW KOHCTPYKTOP BbI3BaTh, IPOCMATpUBAs TApaMeTpBl.

W T0, 4TO MBI I€NIaNN 17151 KOHCTPYKTOPOB, TAKKE MPUMEHUMO J1J11 METO/OB.

int mi{int x)1{..)
int m() o)

int m(int x){..}

¥

int m(int x) {..}

MBsI roBOpUM O MEperpys3Ke, KOrja y Hac €CThb pa3Hble METO/BI C TEM K€ UMEHEM, HO Pa3HbIM
CIMCKOM TTapaMeTpOB.

C npyroil CTOpOHbI, Mbl BBEJIM IEepeonpeeseHre, Korja Mbl XOTelId W3MEHUTh IOBEeJECHUE
METO/Ia, YHACJIeJOBAaHHOTO OT CylepKJlacca.

B sToM npumepe Meron toString cymnepkiacca nepeonpeensercs B MOIKIacce ¢ MOMOIIBIO
METOoZIa C TeM € MMEHEM, U TEMHU K€ ITapaMeTpaMu, U BO3BPAIIAEMbIM TUIIOM, HO JPYTHM TEJIOM

METO/1A.
Overloading a

Car() {lights=falsa. color="whita™;}

Car (String o) {lights=falsa: color=e;}
Car (booclean b) {lights=b; color="white":)

Car (boclean b, String c) {lights=b; coler=c;}
public class Vehicle( Overriding '@'
private String coler: —_—
publie Vahicle (String ) [eslorses:) H
public String toStrimg()
{caturn "I am & vehicle";} '/

}
public class Car axtends Vehicle{
pPrivate int noPass;

public Car(int n, String c){superic): noPass=n;}

public String toStrinmg ()
{return

“I am a car. I am carrying “+noFass+" passangers™;}
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BaxHO, yTOOBI MapamMeTpsl U BO3BPAILIAEMBIN TUIT ObLITH OMHAKOBBIMHU.

OTMyanock TOJIBKO TEJI0 METOAA.

W B npezenax oqHOro Kjiacca Mbl MOKEM MEPErpy3uTh METO.

B atOM cityuae ums v BO3BpAIllaeéMblil TUIT COBIAAIOT, HO CITMCOK MapamMeTpoB OyAeT ApyTrvMm.

Komnmiarop Oyznet pa3nuuars, KaKOi BHI3BIBAETCS] METO/I, CPABHUBASI CITUCKH MTAPAMETPOB.

HenpasuiibHO nbITaThCS IEPETPY3UTH METOA, TPOCTO M3MEHUB BO3BPAIIAEMBIN THII.

Ecnu MbI 310 caenaem, Mbl MOTYyYUM OIIMOKY KOMIHJISTOPA.

To xe camoe POU30MIET, €CIIM MBI IPOCTO U3MEHUM MMEHA ITapaMeTPOB.

B aTOM ciyuae onpenenieHHbI METO He I3MEHHUTCST BOOOIIIE.

W MBI Tak:ke TOyYrM OIMIMOKY KOMITUJISITOPA.

Korna mbl onpezienisieM MeTo/1, Mbl CBA3bIBAEM UAEHTU(PUKATOP — UMSI METO/IA — C HEKOTOPBIM
KOJOM — TEJIOM METOJA.

public int sg(int x){
return x*x;

}
int =2 int
o
sq(3)
sq(4);

Bcesikuii pa3, Korja Mbl BbI3BIBAEM 3TO MMSI METOAA C HEKOTOPHIMHM 3HAYEHUSIMU, Mbl 3HAEM,
KaKOH KOJl HY’)KHO BBITIOJIHUTD.

Hanpumep, ucrionb3ysi oObsIBJIEHHE METO/Ia, Mbl CBSI3bIBAEM HJICHTU(DUKATOP Sq C METOIOM,
KOTOPBIN OTOOpaXkaeT IieJIble YMCiIa B TIeJble YMCiIa, BO3BOMS YMCIIO B KBAJIpaT.

Wnentudukarop sq Bceraa MpUBsI3aH K METOAY B COOTBETCTBYIOIIEH 00JIaCTH KOJIa.

Bo MHOrmx s3blkax, KOTOpble HE SIBJISIOTCS OOBEKTHO-OPUEHTHPOBAHHBIMH, 3Ta MPUBS3KA
BBITIOJTHSIETCS] OOBIYHO BO BPEMSI KOMIHJISITIHIH.

Bo BpeMmsi BHITIOJIHEHHU S 3Ta MPUBSI3KA 3a(pUKCUPOBAHA.

W 3710 Ha3BIBAETCA «paHHUM» WIHA «CTaTUYECKUM» CBS3bIBAHUEM.

Ho 3ToT croco® He COOTBETCTBYET KOHIIETIIMN MOMMMOPGU3Ma U TIepeorpee/IeHUs] METO/IOB
B ITPOM3BOJHBIX KJIaccax.

3/1ech Mbl XOTUM TOYHO TIPOTUBOIIONIOKHOTO — YTOOBI YacTh KOJa ObUIa He MPUBsI3aHa CTaTH-
YeCcKU K UIMEHH METO/Ia, a, YTOOBI 3aBUCeNa OT 0ObEKTa, BHI3BAHHOTO BO BPEMSI BBIITOJTHEHUS.

[ToBesnenue, KOTOpoe HAM HYKHO, Ha3bIBACTCS «JUHAMUYECKUM» CBSI3bIBAHHEM.

[TosTOMy HaM HYXHO pa3jaMyaTh CTATUYECKOE WJIM paHHEE CBSI3bIBAaHHME, KOTOPOE BBIMOJHS-
€TCs1 BO BpeMsl KOMITUJISILIUY, OT JMHAMUYECKOTO UJIH MO3/IHETO CBSI3bIBAHM S, KOTOPOE BHIIOIHAETCS
BO BpeMsI BHIIIOJTHEHUS KOJIA.
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B ommmuume ot nepeornpenesieHus neperpyKeHHble METOAbI Pa3pelaloTcs BO BPeMs KOMITWIIA-
LIUN.

toString() - el toString()

ITpu sTOM MH(OpMaLs PeOCTaBIAETCs KJIACCOM.

Korga xon mporpammsl JOXOOUT 10 UMEHU METOJA, KOMIIWIATOP 3HAET, KaKoe TeJo MeToja
BBITIOJIHUTB — 10 KpaiHel Mepe B cily4yae NeperpyKeHHbIX METOJOB.

Ho 310 He oTHOCHTCSA K NepeonpeiesIeHuIO.

31ech pa3pelleHre UMEH BBINOHAETCS BO BPEMS BHIIIOJIHEHU s IPOrPAMMBl.

JlnHamMuyecKkoe CBA3bIBaHUE UCTIONIb3YeTCs AJ1s IIepeolpeeIeHHbIX METO0B.

3neck nHpOpMAaIKs 33/1aeTCsI OOBEKTOM, a HE KJIACCOM.

[Mpenmnomnoxum, Mbl OOBSBHIA MACCHB TPAHCIIOPTHBIX CPEJICTB TOJ HA3BAHUEM «Tapax» LIS
XPaHEHHsI YeThIPEX aBTOMOOMIIEH.

Vehicle[] garage = new Vehicle[4]:
garage[0] = new Car(.);

garage[l] = new Car(..):
garage[2] = new Truck(.):
garage[3] = new Truck(.):

for (int i=0; i<d4; i=i+l){
System.out.println(garage[i] .toString())
}
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W nipearnonoxum Takxke, 4To y HaC €CTh aBTOMOOWIIM U TPY30BUKHU, KOTOPBIE CTOSAT B Pa3HBIX
MO3ULIUSIX.

Tenepp B 1uksie for Mbl IpUMeHsieM MeTozbl toString,
Kotopsie MBI oripenieniuim paHee, KO BceM 3JIeMEeHTaM MacCUBa.
Yro npoucxonut?

CBoii MeTOl MPUMEHSIETCS] K KaXKJIOMY U3 STUX JIEMEHTOB.

Takum 00pa3oM, MBI MOKEM UMETh eqUHYI0 (hOpMYy OOBEKTOB, HO pa3HOOOpa3we B TOM, YTO
BBITIOJIHACTCH.

BosmozxHO Aaxe, B CJIy4a€ KOMITUIAIIMA Mbl HE 3HAEM KJIACCOB 9JIECMCHTOB MAaCCHBA.
310 6yII€T CUHUTBIBATHECA BO BPEMS BBITIOJIHCHUA ITPOI'PAMMEI.

HOSTOMy JUHaMHUYCECKOE CBA3bIBAHUEC ABJIACTCA H€O6XOILI/IMI)IM MOBEACHUEM IJIA IEPEOIpEIC-
JICHUA METOHA.

Tenepb NOCMOTPUM Ha APYIrou puMep.
JlaBaiiTe Tenepb OnpeieuM HECKOJIbKO MepPErpyKEHHbIX METOI0B C UMEHEM .

public wvoid p(Vehicle w) {
System.out.println("I am a wehicle");

}

publiec wvoid p(Car ¢){
System.out.println("I am a car");

}

public wveoid p(Truck t){
System.out.println("I am a truck"):;

}

for (int i=0; i<d; i=i+1){
plgarage[i]) :
}

V HHX eCTh OWH MapaMeTp, KOTOPBIA ABJSETCA OOBEKTOM pa3HBIX KJIACCOB.
U Teneph MBI BBI3BIBAEM METOJI P JIJIST BCEX JIEMEHTOB 3TOI'O MAaCCHBA.
[TomuuTe, 4TO aprymeHT merosa p — 31o vehicle B Maccuse vehicle.
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[MockonbKy Kakapiid aeMeHT siBisietcs vehicle, crpoka Oyiet HanevyaraHa s vehicle, Tak kak
METOJ] p IPUBS3BIBACTCS K TEJY BO BpEMsl KOMITUJISALIUH.

[Tomumo ripuMepa, KOTOPBIM MBI BUJIENH, private, final, u static METOIBI TaK ke MPUBSI3bIBAIOTCS
CTAaTUYECKH.

Kpome Toro, arpu0yThsl Bceria MPUBSI3bIBAIOTCS CTATHUYECKH.

Bo3HuKaeT BoIpoc, mouemMy BCe He MPUBS3bIBATH JTUHAMUYECKU?

WimeeT cMbICT CBSI3bIBATh MIEHTU(DUKATOPHI C TAHHBIMU WJIA KOJIOM BO BpeMsl KOMIFUISILIVN
IO ABYM MPUYKHAM.

Bo-miepBbIX, YTOOB! BBHITIOMTHUTH TIEPBYIO TIPOBEPKY KOJIA U BBISIBUTH OIIMOKH, & BO-BTOPBIX,
ONTUMH3UPOBATH TEHEPUPYEMBII KO/,

Bot nouemy 3Ta cTparerus UCrosb3yeTcs yallle B sS3bIKaxX MpOorpaMMHUpPOBAHHUS.

OHako 3T0 He padoTaeT, KOrjaa Mbl TiepeonpeaessieM MeTO]I.

Bo BpeMs1 KOMITUJIATIMHA MbI MOXEM JIaKe He 3HaTh, KAKOW OOBEKT MBI ITOJTYIHM.

Torpa iMeeT CMBICT TIPUMEHUTHh TUHAMHYECKOE CBSI3bIBAHUE.

JImHaMIYecKoe CBS3bIBAaHUE TaKXkKe HA3BIBACTCS «IO3IHUM CBSI3bIBAHHEM>» .

[epBoe mpuOIMKEeHNE K KJIACCY BBHINIONHSETCS BO BpeMsl KOMITWIISIIIAU, HO HYXKHBIA KJIacc
OKOHYATEJIbHO OMpeAesseTCs] BO BpeMsI BHITIOJTHEHUSI.

Terepb BepHEMCS K UCKJTIOUCHHUAM, YTOOBI OOBSICHUTH HEKOTOPBIE JIOTTOJTHUTEITbHbIE HCKJTI0Ye-
HUs1, KOTOPBIE BbI JIOJDKHBI 3HATH M KOTOPBIE CBSI3aHBI C OObEKTAMM U KJIACCAMM.

HeOoJpIioe HamoMUWHAHWE, WCKJIIOYEHUsST — TO COOBITHS, KOTOpBIE MPOUCXOIST BO BpeMs
BBITIOJTHEHUSI IPOTPaMMBbI M KOTOPbIE HAPYIIAI0T HOPMaJIbHBIH MTOTOK BBITIOJIHEHUSI UHCTPYKIMIH TIPO-
IPaMMBI.

Msi yxe Buaenu Tpu uckmouenus: ArithmeticException, ArraylndexOutOf BoundsException
1 NumberFormatException.

Crenyroliee UCKJIIOUEHNE, KOTOPOE MbI YBUIUM, — 3T0 UckmodeHre NullPointerException.

ITO UCKTIOYEeHHE BO3HUKAET TPH TMOMBITKE MTPOrpaMMbl UCTIOIB30BaTh TIEpEMEHHYI0, KOTopast
He MMeeT MPUMUTHUBHOTO THUIIA, M KOTOpasi ellle He Oblla MHAITUATN3UPOBaHA.
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NullPointerException

String s = new String("MyString");
System.out.println(s.length());

J

String s = null;
System.out.println(s.length()) ;

U

NullPointerException

T. e. MBI TIBITAGMCS UCTIOH30BATh MEPEMEHHYI0, KOTOPasi I0JDKHA YKa3bIBaTh HA 0OBEKT, KOTO-
PBIi ere He ObUT CO3/IaH.

[NpencraBbTe, YTO MBI XOTUM Harleyararh JJIMHY MACCUBA, KOTOPBIA MbI OOBSIBIJIH, HO KOTOPBI
MBI e11le He MTHUIMATU3UPOBAJIH.

NullPointerException

int[] a = null;
System.out.printl m
NullPointerException

Torga mbl nonyunm takoe xe uckioueHre NullPointerException.

Nwmenite B BUAYy, uto «length» — 310 MeToA B ciyvae Kiacca String, HO MOJIE B CJIy4ae MacCHBa.

U, ecni MBI oTbITa@MCSI TIOTYYUTH JOCTYII K MO3UIMM B MAaCCUBE, KOTOPbIIA He ObLI MHUIHMA-
JM3MPOBaH, mporpamma Oyner reHepupoBath uckiodenne NullPointerException, a He uckimodyeHne
ArrayIndexOutOf BoundsException.

B aTuX npumMepax odeHb JIETKO OOHAPYKHUTh, YTO MBI MBITAEMCSl UCTIOIb30BaTh [IEPEMEHHYIO,
KOTOpasi He OblIa MHUIIMATM3UPOBAHA.
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NullPointerException

int[] a = null;
System.out.println(a[0]) ;

NullPointerException

O)_IHaKO, Korja Mbl ITPOTrpaMMHUPYEM, MBI OIIPpEACIIAEM METOIbI, KOTOPBIC ITOJTYYAl0T apryMEHTHI

1 KOTOPBIC BBI3bIBAIOTCA U3 APYIUX 0OBEKTOB.
B stux Clrydasx O6H&py>KeHI/Ie TMEPEMCHHbIX, KOTOPBIC HE OBLIN MHUIINAJIN3UPOBAHBI, HC TAK

O4YC€BUIHO.

String s = null;
method(s) ;

N

public void method (String s) {
if (s.equals("myString"){...}

BTOpOC HCKJIIOYCHUE, KOTOPOEC CBA3aHO C 00BEKTAMHU U KJlaCCaMH, U KOTOpPOE€ Mbl YBUIUM, ITO

ClassCastException.
UroObl NPOUJUTIOCTPUPOBATh 3TO MCKJIOUEHHE, PACCMOTPUM 3Ty HEPApXUI0 KJIACCOB, IJe

Vehicle aBnserca cynepkiaccoM, u Car u Bike — 310 nogkiaccs!.
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ClassCastException

Superclass

Vehicle

Subclass

Car Bike

CoracHo 3TOi MepapXuu, MOKHO CO3JaTh IK3eMIUIsp Kiacca Car U MPUCBOUTH €ro MepeMeH-
Houi Tumna Vehicle, notomy uro Car takxe siBisiercs: Vehicle.

70 NMpUBeIeHNE TIPABUIBHOE U TIO3BOJISIET HAM BOCIIOJIb30BAThCSl CBOMCTBOM MOMMOpPGU3MAa,
coxpaHsist B oqHOM MaccuBe Vehicle HaOop 00bekTOB KitaccoB Car u Bike.

Vehicle v = new Car();

Vehicle[] arrayV = {new Car(), new Car(), new Bike()};

Vehicle v = new Car () ;

Car ¢ = (Car) wv.;

[ozke B mporpaMme HaM MOXET IMOHATOOUTHCS TMPUBECTU ITOT K3EMIUIAP K OOBEKTY
kJacca Car.

EnuHcTBEHHOE ycioBHe, KOTOpOe Hajlaraer Java, — 9To cliesiaTh 3TO MPUBEIECHUE SIBHBIM.

OnHako, ec/ii MBI TIOMNBITAeMCSI TIPUMEHUTh 3TOT K3eMIUISIp K 00BbeKTy Kjacca Bike, mpo-
rpamMma Beiopocut ClassCastException Bo BpeMsi BBIIIOJIHEHU S, TIOTOMY YTO OOBEKT B MEpeMEeHHOM
«V» HE ABJIeTCA OAKOM.
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ClassCastException

=

Vehicle v = new Car();

Car ¢ = (Car) wv;

Bike b = (Bike) v;><CIassCastException o -

Ms1 yxe BUIIENTH, Kak 00padaThiBaTh WCKITIOUEHHsI, KOTOPbIE BHIOPACHIBAIOTCS, KOTa B MPO-
rpaMMax TMPOUCXOMAT ONpe/esIeHHbIe COOBITHS, UCTIONB3YsI KOHCTPYKIIUIO «try-catch».

OHaKO MBI TaKKe MOXEM IPOrpaMMHUpPOBAaTh METOMBI, KOTOPBIE IPH OIpeaeIeHHBIX 00CTOs-
TEJIbCTBAX JIOJKHBI BHIOPACHIBATh UCKITIOUCHHMS.

UrtoObl SIBHO BHIOPOCUTH MCKJTIOUEHHE B METOJE, HaM HYKHO HCIIOJb30BaTh KJIIOYEBOE CIIOBO
«throw» ¥ co3/1aTh 9K3eMILISIP KOHKPETHOrO UCKITIOUEHHUSI, KOTOPOE METOI JIOJKEH BHIOPOCHTB.

public void method (String s) {
if (s == null){
throw new IllegalStateException("s is null");

O,I[I/IH M TOT K€ METO MOXET BLI6pOCI/ITb HECKOJIBKO MCKJIIOYEHUH B 3aBUCUMOCTH OT KOHKPCT-
HBIX 0OCTOSITEJILCTB.
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IIpuMHUTHBBI U 00 BEKTHI

Tech Solutions
Q9
OObeKTHO-OpUeHTUpPOBaHHOEe

nporpammupoBaHue Ha Java
KoHuenunn 06 beKTHO-OPUEHTUPOBAHHOIO
NPOrpaMmmMupoBaHuUA
Jlekumna 8
[MpuMUTUBLI U 0O6BEKTDI

Tenepb B KauecTBe 0OOOIIEHHS.

- Tvinel pauHex Java -

el g

MpUMUTHBHEE THNEI ChINOYHBIE THNE
(prirmitive types) (reference types)
» 4
MorwJeckuit TN Hucnossie TUNb Knaccwl
boolean "
Maccuesl
P )
Llensie Tune BewecTBeHHLIE THNL MHTepderce
| i I
THpe Ypedy rgee ypes) MepeMeHHb e
y Y TANGOB
byte float
short double
int
long
char

B Java ectp aBa 0OIIMX THTIA JAHHBIX: TPUMHUTHBHI 1 OOBEKTHI.

[TpUMUTHUB — 3TO TUIT JAHHBIX Java, KOTOpbIE CYMTAIOTCS MPOCTeIet (hOpMOIl TaHHBIX.

JlaHHBIE TOTO TUMA XPAHSTCS HETTOCPEICTBEHHO B MIAMSITH.

Dto0 gaHHble THMA int, char, double 1 boolean.

U xorpa BbI co3/1a€Te HOBYIO MIEPEMEHHYIO THIIA int, KOTOpas SBJISIETCS MPUMUTHUBOM, KOMIIbIO-
Tep BbIIENISIET 00JIACTh B MAMATH C UMEHEM ¥ 3HAYeHUEM STOTO int MPSMO TaM.
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[Tostomy Besikuii pa3, Korjia Bh IiepeiaeTe epeMeHHYI0 B KauecTBe IapaMmeTpa Uil KOIupyeTe
ee, Bbl KOIMpYeTe 3HaYEeHUE ITON NEPEMEHHOIN.

[Toatomy BbI co371a€TE COBEPIIIEHHO HOBYIO BEPCUIO TOU MEPEMEHHON KaX/Iblid pa3, KOraa Bbl
MaHUMYJIMPYeTe eil.

Tak Kak IPUMUTHUBHI TAKKE TTPOCTBIE, MBI MOKEM BBITIONHSTH C HUMU TPSIMbIe MaTEMaTUIeCKHe
orepaIyu, Takue Kak CIOKEeHUe, BRIYUTaHKe, JIeieHHe, U TaK jajee.

Termepb, 4TO TaKOE OOBEKT?

OOBeKTOM SIBJISIETCS TOpas3Io Oojiee CIOKHBIM THIT JIaHHBIX, IOTOMY YTO Ha CAMOM JeJie 9TO
CrIoco0 XpaHeHU s HECKOJIBKUX (PParMEeHTOB CBS3aHHOW MH(MOPMAIIMK U Pa3IMUHbIX BEIllei, KOTOpbIe
Bbl MOXeETe JeJ1aTh ¢ 3TOW MH(OpMAaLMeN 0] OTHUM TUIIOM JIaHHbIX.

Takue Bemw, Kak String, Array, Scanner u ArrayList cautaoTcss 0OBbeKTaMu.

U Bce oHM HAUMHAIOTCS C OONBITION OYKBH B Java, 4TOObI 0003HAYUTh MX KaK OOBEKTHI.

Korma BH co3maeTe HOBYIO MEpeMEHHYIO THUTIA OOBEKT, HAPUMeEp, JJIs MacCHUBa, KOMITBIOTED
BBIZICJISICT 00JIACTh MAMSTH [Tl CCBUTKU Ha TO, TJIe STOT KO/ Ha CAaMOM JieJie COOMPAETCsl XPaHUTh ITU
JaHHBIC.

3areM, Korjga B TiepefiaeTe 3TO 3HAYeHUE B KayecTBE MapaMeTpa, BBl IepejiaeTe CChUIKY,
a He (paKTUYECKHUE JIaHHbBIE.

N 310 motoMy, 4TO OOBEKTHI HAMHOTO OOJIbIIIE TPUMHUTHBOB, U TOCTOSIHHO KOMHMPOBATh UX
OYEHb 3aTPaTHO.

[TosTomy BaMm Bcera HY:)KHO IMOHUMAaTh, KOTJIa Bbl KOMUPYETe CCBUIKY Ha OOBEKT WM CaMU
JIAHHBIE OOBEKTA.

[MTockonbKky OOBEKTHI CJIOKHEE MPUMHUTUBOB, BbI HE MOKETE BBIMIOHATH TAaKWE BEIH, KaK CJIO-
JKEHHEe Y BBIYMTAHUE, KaK C TPOCTHIMU YHCIIAMH.

Ho, nockonbKy 00beKThl IMEIOT CBOE MOBEICHUE, BaM MPOCTO HYXKHO B3IJISIHYTh HA METOJIbI
00beKTa, YTOOBI y3HATh, UYTO BBl MOKETE C ITUM OOBEKTOM CJIEe/IaTh.

Hampumep, eciiv BbI XOTHTE y3HATh, CKOJILKO CUMBOJIOB B CTPOKE, BBl BbI3bIBacTe MeTo[ length.

Kaxpiii 00beKT UMeeT CBOW COOCTBEHHBIN HA0Op MOJIEIIei TTOBeAeHU .

U ectb oniHa Bellb, 0 KOTOPOU HYKHO 3HATh.

D70 crienualibHOe KJIIoueBoe ¢1oBo null.

Null — 310 TIPOCTO CJIOBO, KOTOPOE O3HAYAET OTCYTCTBHE OOBEKTA.

ITo cyTh, 310 3HaYeHME O 11 OOBEKTA.

Touno Tak xe, kak 0 — 310 3HaueHue 0 g int wm 0.0 — 310 3HaueHue 0 g1g double.

Null — 310 3HaueHwe O U1t BCeX TUTIOB OOBEKTOB.

[Mpenmonoxum, Mbl cO31aéM HOBBIF MaCCHB CTPOK.

Ecmu MBI co3maanM HOBBIE MAaCCMB CUMBOJIOB, MBI 3HAEM, UTO OH XPAaHUT 3HAYCHUS HYJIen
0 YMOJTYAHHUIO.

Ho 4t0 0H XpaHUT B cilyyae, KOrjia Mbl CO3/1aéM MAacCHB CTPOK?

Sto Null.

ITO TO, YTO ABTOMATUYECKH 3ATOTHSIETCS B MACCUB, UTO O3HAYAET, OOBEKT MOXKET OBbITh 3/1ECh,
HO €ro HeT 3/IeCh U ceiuac.
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object] == null;

ITO BaXXHO 3HATh, IOTOMY UYTO BBl MOXETE CTOJKHYTHCSI C OUeHb PACHPOCTPAHEHHBIM THUIIOM
nckmouennsa Null Pointer.

OOBIYHO 3TO IMTPOUCXOIUT, KOT/IA BBI TIBITACTECH BHITIOTHUTH METO OOBEKTa, KOTOPBIN SIBJISIETCS
HYJICBBIM.

strArra
g =2y 0 1 3 3 4

» [ il null null null ] l||111|

Haripumep, Mbl XOTMM HOJYYHUTh JUIMHY CTPOKH, KOTOPasi XpaHUTCS B 3TOM MaCCHUBE.
Tam HeT CTpoKHM, MO3TOMY MbI [IOJTyyaeM Tak HasbiBaemoe uckmouenue Null Pointer.
Brl He MoskeTe Ha3BaTh JJIMHY TOTO, YETro He CYIIECTBYET.

Nwmetite B BUY, uTo null 03HaYaeT 0ObEKT, a He MyCTOH OOBEKT.

Hanpumep, Bbl Moxete BbI3BaTh MeToz length s mycron String.

ITO AJIMHA paBHA HYJIIO.

Ho Het Tako#l JUIMHBI, Kak JJIMHA TOrO, Yero He CYIIECTBYeT.

[Tpocto BaxHO 3HaTh, 4TO null 03HaYaeT, UTO 3/1€Ch HET OOBEKTA.
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N Ham HYXHO TyZa €ero NOMECTHUTD.

Tenepp, KOrga Mbl MOHMMAEM, YTO TAKOE MPUMUTHB U UTO TaKOE OOBEKT, BaXKHO MOHSATH, KaK
KOMITBIOTEP PacCMaTpPUBAET ITH JIBA TUIIA IEPEMEHHBIX B CBOEH COOCTBEHHOH MaMSTH.

IToromy 4TO 3TO OKa3bIBAET OrPOMHOE BIIMSHKUE HA TO, KAaK BbI UX MPOrpaMMHpYeTe.

HpeI[CTaBI/IM Ce6e, YTO I3TO MIaMATb KOMIIBIOTEPA.

Ha camom ACJIC 9TO IIOXOKE HA TO, KAK BBIITIAIUT IMMaAMATb KOMIIbBIOTEPA.

9T10 O6H_Iaﬂ CCTKa C agpeCaMU IJId KaXXAO0ro OTACJIbHOIO MECTOIIOJIOKCHUA, OUCHDb IMOXO0XKaA
Ha MaCCHB.

Koma Bbl CO30ACTE HOBYIO INEPEMCHHYIO IIPUMUTHUBHOI'O TUIIA, KOMIIBIOTEP 3aHUMACT OOHO
MECTO B IMIaMATH U TIPOCTO NTOMCUIACT ITY I/IH(bOpMaI_II/IIO npAMO TaM, UMA U 3HAYCHUEC HepeMeHHOﬁ.

Koma BbI CO3J4€TC HOBBI O6”bCKT, OH ABJIACTCA JMHAMUYCCKHUM.

On MOXeT PaCTH U COKpAIATbCA, OH MOKET OBITH OOJIBIIIIM.

HOSTOMy KOMIIBIOTED NOJIKEH MPUAYMAThb 0COOBII CITOCOO NoAACPKUBATD ITOT 00BEKT B COO-
CTBEHHOU IMaMSATH.
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myArr

(0,1) (3:1)

1 myArr data

[Tostomy, npu co3gaHuy, HalpUMep, HOBOTO MAacCHBa, KOMIIBIOTEP CHavajla HaXOAUT MECTO
B CBOEH MaMSITH ISl XpaHEHHs afpeca, r1e OH OylIeT XpaHUTh 3TOT MACCHB.

W 3aTeM OH 3aHMMAET IeTyI0 CEeKITHIO MAMSTH JJIs1 KAKOTO-JTMOO OOJIBIIIOro OOBEKTa.

W, Tenepp y Hac ecTh MacCHB, HAXOASIIMICS B TAMSITH, T/Ie OJHA U3 sIYEEK XPaHUT ajipec, Tie
HAXOJATCS peaibHbIe TaHHbIC.

OTO U eCTh CChUIKA.

Takum 0Opa3oM CyIecTByeT OOJBINOE pa3Inire MeXIy IPUMUTUBAMH U OOBEKTAMH.

[TpMUTHBBI XpaHATCS HETTOCPEICTBEHHO B TIAMSTH, KaK TOJIBKO BHI CO3/1aeTe MPUMUTHB.

OHH HACTOJIBLKO MAJIbI, UTO 3TO UMEET CMBICIL.

Korna BbI KonupyeTe nepeMeHHy0 MPUMUTHUBHOIO TUIIA U MEHsIETEe ee 3HauUeHNe, IepBOHAYAb-
HOe 3Ha4YeHHe HUKaK He MEHSETCS.

Me:x1y HUMU HET pealbHOM CBSI3H.

310 OYOyT IBE COBEPIIIEHHO Pa3HbIE IEPEMEHHbIE.

Kax BbI MOXkeTe cebe pe/iICTaBuTh, 00bEKTHl (PYHKIIIOHUPYIOT TIO-IPYyTOMY.

BMmecto Toro, 4roObI BBIIEIATH MTPOCTPAHCTBO JIIs1 (DaKTUIECKOTO 3HAYECHUsI, OOBEKThI 3aHH-
MAIOT IMPOCTPAHCTBO B MaMSITH JUTISI CCBUTKM Ha MECTO, IJIe XpaHUTCs MHpOpMAaIis 0ObeKTa.
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elem | 00100 (00

[TosTomy, eciu s co3/1ai0 HOBBII MAaCcCHB, a 3aTEM CO3/1al0 JPYroil MACCUB, U YCTAHABIIUBAIO €70
PaBHBIM NIEPBOMY MACCHBY, YTO KOITUPYETCsI?

KommpioTep KonmupyeT CChUIKY.

Tenepb y MeHs1 €CTh JJBE IepeMeHHbIe, KOTOpbIE YKAa3bIBAIOT HA OJIHY U TY e MH(POPMALIUIO.

[ToaToMy, eciu 51 9TO-TO U3MEHSII0 B MACCUBE Z, U3MEHHUTCS] U MACCUB Y, U HA0OOPOT.

Bbl TpoCcTO CKOMMpOBAJN aJipec, rae HaXOmauTcs: MH(pOPMAITHs.

[ToaTomy, ecnt s co3aam OOBEKT M MepejiaM ero Kak rnapameTp B METOf, S TiepeaM CChUIKY
WJIH ajpec.

U moOble n3MeHeH s, KOTOpbIE 51 CAENai0 B 3TOM METOZIe C 00BbEKTOM, Oy/IyT OTpakeHbI B TIep-
BOHAYAJILHOM OOBEKTE.

MHe paxe He Hy)KHO BO3BpAIllaTh €ro B METOJIE.

Kak ObIJIO CKa3aHO paHee, MaCCHBHI — 3TO 0O0BbeKTH. OJHAKO, y HUX HET IMOJIE3HBIX METOIOB
BHYTpH 0OBbeKTa Array.

Ilis sToro B Java ectb kiiacc Arrays,

KOTOPBIA COAEPKUT HAOOP CTAaTMUYECKUX BCIIOMOTATEJIbHBIX METOIOB ISl paOOTHI C YUCIIAMH,
CXOKHX C TeM, Kak B Kjiacce Math ectb HAOOp CTaTMUECKUX BCIIOMOTATEIbHBIX METOIOB JUISI paOOThI
C YHCJIAMU.
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public static void main(String([] args) {
int[] = = (2, 4, ©6}):
System.out.println(Arrays.toString(x));
double (x) ;

System.out.println(Arrays.toString(x)): /
}
public static wveid double({int[] Yy

for (int i = Q; i < .length; i++) {

(1] = aji] ~ &;

}

} ]
4 8 12

BoT HECKONBKO MOMYJISAPHBIX METOIOB U3 KJjlacca Arrays.

Class Armays

Method Summany

[ess |

Ml ared Prp Wit e Db rpion

Meron toString Bo3Bpaiiaet CTpOKOBOE IPECTABIEHUE MACCUBA.

Meron equals onpenesnsier, OAMHAKOBBI JIA ABA MACCUBA.

Meron fill npucBanBaeT HOBOE 3HaYEHUE BCEM JIEMEHTAM MacCHBA.

Merton sort COpTUPYET JIEMEHTHI.

Merton binarySearch BbINONHSIET MOKUCK 37I€MEHTa MO 3HAYEHUIO M BO3BPAILIAET MHIEKC JJie-
MEHTa B CJIyyae ycrexa, Wi OTPULATEIbHOE LIEJIOE B CIy4ae, €CIM TAaKOro JIEMEHTA HeT.

Jlst paGothl MeTona binarySearch HeoOX0IMMO, YTOOB MACCUB OBUT YK€ OTCOPTHPOBAH.
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Method name Description
irg (@) returns a string representing the array inside [ ], e.g.
equals (ami, arr2) returns t rue if the two arrays are equal, that is they contain the
same elements in the same order
L (arr, val) sels every element in the array to have the specified value
(arr) sorts the elements in the array into ascending order
ho(arr, val) returns the index of the given value in an array

(< 0 if not found); the array must be sorted

import java.util.*;

Knacc Arrays HaxoauTcs B IIakeTe java. util, ¥ ecim Bbl XOTUTE €r0 UCHIONIb30BAaTh, BbI JIOJKHBI
n00aBHUTH CTPOKY import java. util.* B Hauaso Java caiina.
JlaBaiiTe paccMOTpHM MpHMeEP MCTIONB30BAaHMSI TAPhl METOAOB U3 Kjlacca Arrays.

//Return the median value of an array of numbers
//without changing the parameter array
public static double median(int[] numbers) {
int[] tmp = Arrays.copyOf(numbers, numbers.length);
Arrays.sort(tmp);
int mid = tmp.length/2; // Note: int division
if (tmp.length%2 == 0){// even length?
return (tmp[mid-1]+tmp[mid])/2.0; //float division
} else {
return tmp[mid];

}
}

B 371011 3a1a4€e Mbl XOTUM BEPHYTh MEAUAHHOE 3HAUYEHUE J1s1 MHOKECTBA UMCell, e MeIuaHa —
3TO CpeAHee 3HaYeHUe, KOrla YUcia OTCOPTUPOBAHBI.

Jli pelieHus 3aJauu, CHa4Yajaa Mbl CO3/1aJUM KOIMIO MAacCHBa, T.O. Mbl HE U3MEHUM OpUTH-
HaJIbHBIA MacCCHUB.

[Tocne co3zganus Komuu, Mbl OTCOPTUPYEM MaccuB. II0TOM MBI IPOCTO CMOXEM MOIYyYUTh
MeIMaHHOe 3HAYeHUE, KOTOpOe MPeCTaBIIsAeT COOOM MPOCTO CPEAHUI SJIEMEHT MacCUBa HEYeTHOM
JUIAHBL, WA apUPMETUYECKOE CPEIHEE IBYX CPEAHUX JIEMEHTOB MACCUBA YETHOW JJIVHBI.

Bot Ham mMeton median, KOTOpbI PUHUMAET MACCUB LIEJIbIX YHUCEN B KAUYECTBE apryMeHTa,
Y BO3BpalaeT 3HaueHue tumna double.
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Mpi Bo3Bpariaem tur double, T.K. y HAC MOXKET OBITh YCPETHEHHE IBYX LIEJIbIX YUCEIL.

Merton HauMHAETCs C CO3JaHUs KO MacCHBa-apryMeHTa BbI3oBoM Merona copyOf kiacca
Arrays.

DTOT METOJ, CO3/ACT KOMHIO MAaCCHBA C KOJMYECTBOM 3JIEMEHTOB, KOTOPOE YKa3aHHO BTOPBHIM
apryMeHTOM.

B nanHOM ciydae, MbI cO3/1aeM TMOJTHYIO KOTHMIO MacChBa numbers.

IMocre Toro, kKak Konwus caejiaHa, Mbl COPTUPYEM ee, BhI3bIBas MeTO/I Arrays.sort.

MpbI HaXOAMM CpPEIHUH JIeMEHT MacCUBa, UCTIONB3YS 1IeJIOUMCIICHHOE JeJIeHUe, U 3aTeM OIpe-
JesisieM, YeTHas JA JJTUHA Y MacCUBa VT HeYeTHasl.

Ecnmu nnuHa deTHast, Mbl BO3BpaIllaeM Cpe/iHee 3HaYeHUe JBYX IIeHTPAIbHBIX JIEMEHTOB.

B stoMm cityuae, Mbl e Ha 2.0, 9TOOBI MOMYYHUTh YUCIIO C IIABAIONICH 3aIlSITOM.

Ecnmu pnvHa HedeTHast, MBI POCTO BO3BpaIllaeM IEHTPAIbHBINA JIEMEHT OTCOPTUPOBAHHOTO
MaccuBa.

B 3akimoueHue, qapaite KOPOTKO OOCYMIM MacCHUBbI OOBEKTOB.

Kak ynomuHanoch paHee, KOrja MacCUB CO37aH, €ro JeMeHThl MHUIUATN3UPYIOTCS HyJIeM
0 Takoro e THIIa, YTO 1 0A30BLIA TUII MACCHBA.

JIst MaccBOB OOBEKTHBIX THUTIOB, 3HAUYEHHE MPY MHUITUATU3AIMH — TO CIIEIMAIbHOe 3HAUe-
Hue null.

3nauvenue null MpocTo o3HavaeT, YTo TaM He MOKa OObEeKTa.

coordinale —— | null null null

Hanpuwmep, ecnmu Mbl co3aaagum maccuB coordinate, T0 MacCUB Tpex JIeMeHTOB Turia Point.

Bce Tpu anemMeHTa OyayT NPOMHHMIIMAIM3UPOBAHBI 3HaYeHeM null.

[epen TeM, Kak OIB30BATHCS STUM MAaCCUBOM, HAM HYKHO 3aMEHHTD Bce 3HaYeHu s null peasib-
HBIMH 0OBeKTaMu Point.

T.0. MaccHBBI OOBEKTHOTO THIA TPeOYIOT MHUIMAIA3AIIMY B JIBA STarla.
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Point[] coordinate = new Point[3]: // step 1
for (int i=0; i<ccordinate.length; i++) |
coordinate[i] = new Point(0, 0); // step 2
coordinate R
/f ™

| S]] | [ fw]| | [u(e

Ha nepBom Tarie, BbI co31aeTe 0ObeKT MaCCHBa, a Ha BTOPOM 3Tarle, BH co3aeTe 00BeKT 0a30-
BOTO THIIA IS KaXKJIOro JIeMeHTa MacCHBa.

B o0pastie Kozia, epBhIM IIarom sIBJISIeTCs Co3/IaHre MaccuBa coordinate.

3arteM, MBI BHIITOJTHSIEM BTOPOU IIIAr ¢ TIOMOIIBIO IUKJIA, B KOTOPOM CO3/IaeTCsI pealbHbIl 00b-
ekt kiacca Point mig snemenra 0, 1 u 2.

MaccuBbl — MOJIE3HBIA UHCTPYMEHT.

OnHako OHM UMEIOT HEKOTOPBIE OrpaHUYCHUS.

Korna BH cHavasia co3jiaeTe MacCUB, BaM HYXKHO BBHIOpaTh €ro pasmep.

U Kak TOJNBKO BbI BEIOEpETE pa3Mep MaccHBa, €ro HeJlb3s1 N3MCHHUTD.

ITO YCIOKHSET CUTYAIHIO, €CITU Y Bac €CTh TUHAMHUYECKH HaOop MH(pOPMAIH, BXOISIIUI
Y BBIXOASIIIIMI U3 Ballleidl CTPYKTYpPbI JAHHBIX.

Yro, ecv BB He 3HaeTe, CKOJIbKO BCEro OyeT 3JIeMEeHTOB B KOHIIE KOHIIOB?

Kpome Toro, ecimv Bbl 3aXOTHTE, CKaKeM, BCTABUTh UTO-TO B CEPEMHY MAaCCHBA, BHI JIOJIKHBI
OCBOOOIUTL MECTO IS STOTO.

3TO 03HAYAET, YTO BB JOJKHBI CABUHYTh BCE OCTAJIBHBIE JIEMEHTHI JAJIbIIIE 110 MACCUBY.

Beito OB HETUIOXO0, ecny OBl CYIeCTBOBAJIA CTPYKTYpa JaHHBIX, KOTOpas oOecrieurBaia Obl
JIETKHIA OCTYIT M OPraHM3aIfio MacCHBa, HO MPU 3TOM TPEIOCTaBIIsiia Obl BCIO THOKOCTh, KOTOPAst
BaM HYy’KHa.

Takasi cTpyKTypa AaHHBIX B Java €CTb U 3TO CITHUCOK.
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Interface List<E>
Trpe Parsmesers
[ATE T Ter————

il Knas impismearing Clsnsed

Lisgals

Crivicok mpecTaBisieT coO0i yopsI04eHHYIO MOCIIeJOBATETbHOCTD AJIEMEHTOB, KaK U MacCHB.

[Ipu sTOM, OH mOOaBisAeT (PYHKIMOHAIBHOCTD, TO3BOJSIONIYI0 €My PACTH U YMEHBIIATHCS
Y BCTaBJISAITh JIEMEHT B cepeInHy 0e3 HeOOXOMMMOCTH JieJIaTh KaKue-TMO00 N3MEHEeHH L.

Tak:xe Bbl MOKETE YAAJUTh JIEMEHT BHYTPH CIHCKA.

[TepBbIil TUN CITUCKA, TaK Kak B Java cylliecTBYeT MHOTO TUIIOB CITUCKOB, 3T0 ArrayList.

ArrayList xpaHuT uH(GOPMAIIMIO B MACCHBE, HO MPU 3TOM MPEIOCTABISIET TOMOTHUTEIbHYIO
(pyHKIIMOHAJIBHOCTH CITUCKA.

BoT HeckoJbKO cpaBHEHMIT UCTIONb30BaHUsl ArrayList U IpOCTOro Maccuaa.

Class ArrayList<E>

A1 impemenies necfaces

Eiradn Eadwn Tumswssed

arraylistels
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I

ArrayList<String> names = new ArrayList<String>();

W S i,
’

names.add (“Jessica”) ;

[

String s = names.get(0) ;

C MaccrBOM BBl HAUHETE C THIA U 3aTeM HaOOp CKOOOK, a 3aTeM ero pasmep.

C ArrayList, BaM IpocTO HYKHO 3HaTh, KAKOW THUI MH(MOPMAIIMU BBl COOMpAETeCh XPAaHUTh
B HEM, a 3aTeM BHI co37aeTe HOBbI ArrayList.

U oH OyzieT pacTu ¥ COKpaIarhcst o Mepe HeoOXOAUMOCTH.

He HyXHO nepeaasath ero JUIMHY.

Y1005 100aBUTH 3HAYEHNE B MACCHB BhI JJOJKHBI HAWTHA B HEM MECTO U JOOABUTH B 9TO MECTO
3HAYEHUE.

B ArrayList BBl MOXeTe IpocTo cka3aTh add 1 3ateM 100aBUTH Bce, UTO 3aX0THTe, B ArrayList.

OH caM 3HaerT, IJie HaXOAUTCS CBOOOTHOE TIPOCTPAHCTBO.

BblI Takke MOeTe MOIyqUTh JIEMEHT, KaKk M MaCCHB, MCIIOJb3Ys WHJIEKC.

ArrayList nogepxuBaeT UHAEKCHI ISl KaKA0TO U3 JIEMEHTOB, KaK U MAaCCHB.

B ArrayList BH JOKHBI Tepeath THIT WHQOPMAIMU, KOTOPYI0 OH COOMpaeTcsl XpaHWTh,
B KauecTBe Mmapamerpa.

M 3TO OTJINYHO MOIXOOUT 1T OOBEKTOB.

Ho kak HacueT npuMUTUBOB?

K coxanenuto, Bbl He MOXkeTe IPOocTo co3aaTh ArrayList U3, Harpumep, int.

[TosToMy BaM HYXHO WCIOJIb30BaTh TaK HA3bIBAEMBIN KJIACC-O0OJIOUKY, KOTOPBIA SIBIISIETCS
MPOCTHIM KJIACCOM, XPaHSIIKUM TOJIBKO int BHYTPU HETO.

10 Kiacc Integer.

To xe camoe cymectByeT uist double u char.

ArrayList ocTaBisieTcsi C OrpOMHBIM HAOOPOM METOJIOB, UTOOBI CIeJIaTh JKU3Hb MPOIIIE.
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Int => Integer
double => Double boolean => Boolean

char => Character

add (value)

myList.add(“*hello”)

add (index,

value)

myList.add (0, “hello”)

clear ()

myList.clear ()

indexof (value)

myList.indexOf (*hello”)

get (index)

myList.get (0)

remove (index)

myList.remove (0)

set (index,

value)

myList.set (0, “goodbye”)

size ()

myList.size()

toString ()

myList.toString()

Bbl He TOIBKO MOXETE ILO6aBI/ITL 9JIECMCHT B CaMOM KOHIIE, HO Bbl TAKXXE€ MOXKECTC ,[[O68.BI/ITI>
QJIEMCEHT 10 OIPEACIICHHOMY UHICKCY.
Bl MOXeTe OYHCTUTH MacCCHB, Bbl MOKETE BBIIIOJIHUTD IMOUCK I10 MACCUBY.
HaHpHMep, BbI MIIIETE€ KOHKPETHOE CJIOBO, HO Bbl HE 3HACTEC, B KAKOM MHJACKCE OHO HAXOOUTCA.

910 Mmetor indexOf.

Bel Takke MOKeTe yAaauTh U YCTAHOBUTH ONPE/EICHHbIM UHIEKC.
Mo cytu, ArrayList 3T0 MaccHB BHYTpPH KJlacca, KOTOpbI UMeeT Oosblioi pasmep 2732—1,
TaK 4TO Bbl HE CMOXKETE UCIIOIb30BaTh BCIO JJIMHY MAaCCHUBA.
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add (4)
add(7)
add (1)

-> current size = 2
-> add this at index 2
-> update size to 3

s wa

el

remove (2) ;
-> update size to 2

ArrayList uMeeT nepeMeHHYI0 pa3Mepa, KOTOPYIO OH BCErza MoJIepKUBAET.
Bp1 no0aBsieTe 971eMEHT B MacCHB U yaaiIsieTe, Py 9TOM M3MEHseTCs IepeMeHHast pa3Mepa.
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AocTpakius

Tech Solutions
Q9
O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

KoHuenunn o6 beKTHO-OPUEHTUPOBAHHOIO
npPorpaMmmMmpoOBaHUA
Jlekuma 9
AbcTpakums

AOcTpakiys B 00beKTHO-OPUEHTUPOBAHHOM MPOrPaMMUPOBAHUH TIOMOTAET CKPHITh CIIOKHBIE
JeTaId OOBEKTA.

AOcTpakius ABISETCS OQHUM U3 KJtoueBbIX MPUHIMIIOB OOAD (00beKTHO-OpHEHTHPOBAH-
HBII aHaJIU3 U AU3aiH).

W abcrpakiums 1ocTUraeTcs KOMIO3UIMeH (pasaeieHueM) U arperanueid (00beJUHEHUEM).

Haripumep, aBTOMOOWIIb OCHAIIICH JIBUTATENIEM, KOJIECAMU U MHOTUMH JIPYTUMH JICTATISIMH.

public class Car{

int price;
string name;
String color;

int engineCapacity;
int engineHorsePower;

String wheelName;
int wheelPrice;

void move(){
[imove forward

}
void rotate(){
/MWheels method

]

void internalCombustion(}{
[{Engine Method

!

U MBI MO’KEM 3armcarh BCe CBOICTBA aBTOMOOWJIS, ABUTaTelIsl M KoJleca B OJIHOM KJiacce.
B aTOoM nprmepe aTpulOyThl KoJieca v ABUTATEN ST JOOABIISIOTCS K TUITY aBTOMOOWMJIS.
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[Tpu mporpaMMupOBaHUM TO HE BBI3OBET KAKUX-JIMOO MPOOIeM.

Ho xorza esio 10X0aMT 10 NOIIEPXKKY MPUIIOKEHHSI, TO CTAHOBHUTCS OOJIee CIIOKHBIM.

Tenepb, UCMONB3YsT A0CTPAKLIMIO, MBI MOXKEM OTIEIMTH BEIllM, KOTOPbIE MOKHO CIPYIITMPOBAThH
B PYI'OM THIIE.

Yacto U3MeHSIOIMECsS] CBOMCTBA U METOIbI MOJKHO CTPYNIMPOBATh B OTAEIBHBINA THII, YTOOBI
OCHOBHOU THIT HE HYXJAJICS B UBMEHEHUM.

Ito pobasnsier cuibl npuHIuny OOAD — «Kox nomkeH ObITh OTKPHIT ISl PACIIUpPEHHUs,
HO 3aKPBIT 17151 MOAUDUKALIAN.

W 310 ynpouaer npeacraBieHrue MOAEIH.

[Tpumensist abCcTpakIMIo ¢ KOMIIO3UIIMEH (pa3aesieHreM) U arperamnueil (00beJMHEHNeM ), TTPH-
BEJ/ICHHBIN MTPUMEP MOKET ObITh M3MEHEH CJISAYIOIUM 00pa3oM.

Brl MoxeTe BusieTh, 4TO aTpuOyThl M METO/BI, CBS3aHHBIE C JBUraTeeM U KOJecoM, repeme-
IIAI0TCSl B COOTBETCTBYIOLIME KJIACCHI.

Car
public class Engine {
int engineCapacity;
int engineHorsePower;

public class Car {
void internalCombustion(}{

Engine engine = new Engine(); /{Engine Method
Wheel wheel = new Wheel(); }I'
int price;
String name;
String color; public class Wheel {
String wheelMame;

void move(}{ int wheelPrice;
fimove forward ,
} void rotate(}

1 fiWheels method

}
}

JIBUrareib v KOJIECO OTHOCATCS K TUITY aBTOMOOWMJISL.

Korma co3naercst sk3eMIUIsip aBTOMOOWIIs, 00a — JIBUraTeNlb U KOJeco OymyT JOCTYIHBI IS
aBTOMOOWJIsI, @ Korjia OyayT U3MEHEHHsI STUX THUIIOB (IBUTATENIs M KOJieca), M3MEeHeHHs OyIyT orpa-
HUYKMBATHCS TOJIBKO STUMHM KJIACCaMU M He OyayT BIUATDH Ha Kiacc Car.

AOcTpakius U3BeCTHA Kak oTHoIleHue Has-A, Harpumep, y CTYIEHTa eCTh UM, Y YUCHUKA
€CTh pPy4Ka, Y MAIlIMHBI €CTh JBUTATENb, TO €CTh Y KakI0ro ecTh OoTHOIIeHne Has-A.

U ucrionb3yst 3TO OTHOIIIEHNE, MbI Pa3fiesisieM Ha YacTH, a 3aTeM OJJHA YacThb MOKET UCIIOJb30-
BaTh JIPyrHe 4acTh B BUIE OOBEKTOB.

AOCTpaKIUs SBJISAETCS OXHUM M3 OCHOBOIIONArAIONIMX MPUHIIUIIOB SA3bIKOB 00bhEKTHO-OPUEH-
THUPOBAHHOTO IMMPOrPAMMHUPOBAHHUSI.

N abcTpakiusi TOMOraeT CHU3UTh CJIOKHOCTb, a TaKke YIydlliaeT MOIIePKUBaeMOCTb
CHCTEMBI.

B coyetanuu ¢ KOHIETIIMSIMU MHKATICY/ISIMU U MOTUMOPdr3Ma abCTPaKITus aeT OOJbIle BO3-
MOXHOCTEN 00BEKTHO-OPUEHTUPOBAHHBIM SI3bIKaM TPOrPAMMHUPOBAHUS.

AOCTpaKIs — 3TO IPUHIMIT 000OIIIEHHS.
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A6CTpaKHI/IH MPUHUMACT MHOXECTBO KOHKPETHBIX 3K3EMILISAPOB O6T)€KTOB 1 U3BJICKACT UX
o01yto uHpopmaruo 1 GyHKINU IS CO3JaHUS eIMHON 0OOOIIEHHOW KOHIIETIIIUN, KOTOpask MOXKeT
HCIIOJIb30BAThCA AJIA OIMMCAHWA BCEX KOHKPETHBIX 9K3EMIUIAPOB KaK OJHO.

[Tpu 3TOM MBI TIEpeXOAUM OT KOHKPETHOTO 3K3eMIUIsApa K Oojiee 0OOOMEHHOMY TOHSTHIO,
aymasi o camoit 6a30Boi nHMOpMaIK U (PYHKIMH OOBEKTA.

Tem cambIM aOCTPAKIIUS TIOMOTAET CKPBITh CJIOKHBIE €T OOBEKTA.

Hanpumep, Korga Bbl UCIIOJIB3YETE IEKTPOHHYIO TMOYTY, CIOXKHBIE JAETaJIXA TOrO, YTO MPOHUC-
XOJIUT, KOT/Ia BBl OTIPABJISIETe JIEKTPOHHOE IMUChMO, HAITPUMEp, MTPOTOKOJ, UCTIOJIb3yeMbIN BAIIIUM
TIOYTOBBIM CEPBEPOM, CKPBIT OT IOJIb30BATEIIS.

HOSTOMy, ‘ITO6I)I OTIIPABUTH JICKTPOHHOEC MMUCbMO, BaM ITPOCTO HY)KHO BBECTU TEKCT, YKA34aThb
ajipec noiydarens U Haxarb «OTIPaBUTH».

AHAJIOTUYHO B 00BEKTHO-OPUEHTUPOBAHHOM IPOrPAaMMUPOBAHUN aOCTPAKIIUS — ITO MPOILIECC
CKPBITUS JIeTaJIell peain3aliuy OT TOJIb30BATEs, U MOJIB30BATENIO MPEJOCTABISCTCS TOIBKO (DYHK-
IIMOHATBHOCTb.

Jpyrumu coBaMu, NOJb30Batesb OyJeT UMeTh MH(OPMAIMIO O TOM, YTO JejiaeT OOBEKT,
a He 0 TOM, KaK OH 3TO JieJIaeT.

U B Java 310 CBOKCTBO aOCTpaKIMK PeasTM3yeTCsl ¢ UCHOIb30BAHMEM aOCTPAKTHBIX KJIACCOB
1 uHTepEeiicoB, KOTOPbIE MBI PACCMOTPUM Ha CJIE/IYIOIICH JIeKIH.
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Nurtepdeiicbl. AOCTPAKTHbIE METObI U KJIACCHI

< |

mﬂ Tech Solutions
O6beKTHO-OpUEeHTUPOBaHHOe
nporpammupoBaHue Ha Java

KoHuenuun o6 bEeKTHO-OPUEHTUPOBAHHOTO
NPOrpammmnpoBaHUA
Nexkumna 10
NHTepdencbl. ABCTpaKTHbIe MeToabl U
Knacchbl

Panee MbI onpenessii MeToq] B OTHOM KJIacce ¥ IepeoIpeiesisiii STOT METO/I B IPOU3BOIHBIX
KJlaccax.

Takum croco60M MOXHO JeJ1aTh pa3Hble BEIM B 3aBUCUMOCTH OT KJlacca.

371ech MBI BUIUM pa3Hble CTPOKH, BO3BpAIllaeMble METOIOM toString.

public class Vehicle| F . ¥
private String color; 1".-';_‘
public Vehicle(String c Loz=g; ) —
public String tofString() H
return “I am a wehicle®;)

¥

public class Car extends Vehicle(
pPrivate int noPass;
punila arqint itring €)
pubil ng [)

public class Vehicls|
private Strimg colar;

s \_
public Vehicle(Strimg c) olor=o —
pablic Bering tofeeimg() H
{return "I am & vehicle”:}
" b
public class Truck axtends Vehkisle|
private int load;
pablic Truck[int n, String o)
supar(c] : Loadss: )

pablic String toString ()
[eatuen
I am & truck. My load is "+load+™ Tm":)
]

Tak kak kiacc Vehicle gaBngerca oOmmM Juid 9TUX KJIACCOB, HAM MOXET BOOOIIE HE ITOHAL0-
OUTCS CTPOKA, KOTOpasi BO3BPAIIIAeTCsl €ro MeTooM toString.

B 3TOM Citydae Mbl MOkeM BOOOIIIEe He ONpeIesisATh TeIo I MeTosia toString B kiacce Vehicle.
MBI MOXeM 3TO clesiaTh, U MeTof Oe3 Tejla Ha3bIBaeTCsl «a0CTPAKTHBIMY.
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public abstract class Vehicle{
private String color;
public Vehicle (String c) {color=c;}
public abstract String toString():
// other methods
}
public class Car extends Vehicle{
private int noPass;
public Car(int n, String c)
{super (c) ; noPass=n;}

public String toString ()
{return

"I am a car. I am carrying "+noPass+" passengers";)

AOGCTpaKTHBIE METOJIbI 0003HAYAIOTCS C TIOMOIIBIO KJTIOYEBOTO CJI0Ba «a0CTPAKTHBIN» B OIpe-
JEJIEHNM.

U Kiacc ¢ XoTs1 Obl OHUM aOCTPAKTHBIM METOIOM Ha3bIBAETCS «a0CTPAKTHBIM KJIACCOM».

3/1ech Mbl BUAUM KJIIOUYEBOE CJIOBO aOCTPAKTHBIN B OMpe/Ie/ieHu aOCTPaKTHOIO KJlacca.

Takum oOpa3om, abCTpaKTHBIA METOJ — 9TO MeToJ Oe3 Tela.

KoHCTpYKTOpBI, cTaTHYeCKUe METOIbl M (PUHAJIbHBIE METO/IbI HE MOTYT ObITh AOCTPAKTHBIMH.

AOCTpaKTHBIA KJIACC — 9TO KJIACC, B KOTOPOM HEKOTOPbIE METOMbI aOCTPaKTHBIE, a HEKOTO-
pbie — HeT.

AOCTPaKTHBIH KJIACC — ITO HE3aBEPIIEHHBIN KJIACC, M MBI HE MOKEM CO3/1aTh €10 OOBEKTHI.

YtoObl MOTYyYrTh OOBEKT, MBI CHAYasIa JIOJKHBI OMPEIEUTh MPOM3BOIHBIN KJacc, I7ie Tesia
OTpeiesieHbl JJIs1 BCeX aOCTPaKTHBIX METOJIOB.

AOBCTpaKTHBII KJIACC MOKET ObITh PACIIMPEH JIO KJIACCA, WU JIO PYToro abCTPakTHOTO KJiacca.

Kpowme Toro, BbI MOXETe ONpeie/TiTh KJIace Kak aOCTPaKTHBIN gaxke Oe3 abCTpaKTHOTO MeTojIa.

ITO JOIMYCKACTCSI, ¥ BbI MOKETE 3TO CIENaTh JJIs IPEOTBPAIEHUs] BOSMOKXHOCTH CO3/IaHHUs
9K3eMILIsApa Kiiacca.

OnHaxko, eciii ecTh a0CTPAKTHBIA METOI, BbI MOJIYIUTE OIIMUOKY, €CJIA BbI HE JI00ABUTE KITIOUe-
BOE CIIOBO «abstract» B OIpejie/ieHre Kiacca.

Takum 06pa3om, abCTPaKTHBIE METO/bI IOMOTAIOT Pa3/IeuTh ONpeIe/IEHHE METOIA OT ITOBEJIe-
HUs METOJIA.

A aOcCTpakTHBIE KJIACCHI — 3TO He3aBepIIEHHbIE KJIACCHI, KOTOphIe COmEpKaT aOCTpaKTHBIE
METOJIBI.

B aGcTpakTHOM Kilacce MOTYT OBITh M @0CTPaKTHBIE METOMBI,  TAKXKe OOBIYHBIC METOJIBI.

Ternepp BOMPOC B TOM, YTO, ECJIM MBI C/IEIAEM BCE METO/IbI AOCTPAKTHBHIMH.
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public abstract class Vehiclae| ;_“"_\1
private String color; ﬁ
public Vehicle (String ¢) {colox=e;}
publie void moveForward() ..}
public void moveBackward(){.]}
public abstract String toString();

public abstract class Vehicla{ v

public abstract void moveForward() ;

public abstract wvoid moveBackward() :
public abstract String toString():
}

Ho kmacc co Bcemu aOCTpaKTHBIMU METOAAMHU YK€ He SIBISIETCS] a0CTPaKTHBIM KJIACCOM.
ITO HEYTO JIPYroe.

Ecnm Bce MeTozbl aOCTPaKTHBI, MBI HA3BIBAEM 3TO MHTEPEHCOM.

OOparuTe BHUMaHUE, YTO BO BCEX METOAAX HET Tell.

public interface VehicleIF ({

public void moveForward() ;
public void moveBackward() ;
public String toString();

3)1er Mbl HE IHIIEM KJII0YeBOE CIOBO abstract Ik METOHOB, HO 3€Ch HET ITyTAaHUIIBI,
IOCKOJIBKY BC€ METOIbI B HHTepq)eﬁCC a6CTpaKTHI>Ie.
KpOMe TOI'0, MbI 00BsABIIAEM MCTOIbI HY6J'II/I‘IHHMI/I, HO HaM HE€ HYKHO IIHNCATb 9TO ABHO.
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public interface VehicleIF {

void moveForward() ;
void moveBackward() ;

String toString():

Takum 0Opa3oM, Bce METOIbl ABTOMATUYECKH OOBSABISIIOTCS ITyOMMYHBIMU, JaKe €CITA MBI
HE YKaKeM KJIIoYeBoe CJIOBO public.

Ha camoM piesie He cOBceM BEpHO, UTO BCEe METO/IbI B MHTeperice TOTKHBI ObITh A0CTPAKTHBIMH.

B Java 8 MOryT OBITH METO/IBI C TEJIOM, HO OHU JOJKHBI OBITh CTATUIECKUMH METOIAMH VLTH
METOJaMHU M0 YMOTYAHHIO.

Ho mbl He Oynem yCIOXHSTh, YTOOBI TIOMYEPKHYTh KOHIIENIMIO MHTep(erica B ero camoit
qucTou hopme.

Urak, mist Bac, B uHTEp(erice, Bce METO/IbI A0CTPAKTHBL.

Ho 4rto Hacuet noneit?

B uHTEepeiice MOTyT OBITH ITOJIS.

Ho Bce oHM aBTOMAaTH4eCKU CTaTUYeCKUe U (PUHAJIbHBIE.

To ecTb, OHU SIBJISIIOTCS. KOHCTAHTAMHU.

OHHM TakKe aBTOMAaTUIECKU ITyOJIMYHbIE, TOITOMY KJII0UeBOe CJIOBO public He TpedyeTcst IBHO
yKa3bIBaTb.

Takum oOpa3oM, KOHIIENIMsI UHTepderica — ITO Mosie3Hast aOCTPaKITHS.

Torma kak abCTPaKTHBIN KJIacC pean3yeT abCTPAKIINIO, MTOKa3bIBast HEKOTOPYIO OOMIyI0 (PyHK-
IIMOHAJILHOCTB JIJIS1 CEMECTBA KJIAaCCOB Oe3 ee KOHKPETHO! pean3aruu, HHTepderic, HanpuMep, Kak
(uznueckuit uHTEpQEIc B paAuo WM MYy3bIKAILHOM IPOUTrpbIBaTese, JEMOHCTPUPYET CEPBUC CHA-
PYKH U CKPBIBAET pPeaan3alnio, KOTOPYIO Mbl MOXEM OIPEAEUTb.

To ects, B crydae uHTepderica, abCTpaKIMsI CKPhIBAET PeasTU3aInI0 OOBEKTa OT TIOJIb30BaTENsI
Y TIPe/IOCTABIISIET TOJbKO UHTEPeEIic.

Ha camom Jiesie MBI MOJKeM U3MEHHTh 3Ty pean3aluio 6e3 n3MeHeHus1 naTepdeiica, u, ceno-
BaTeJIbHO, IIPEIOCTABIISIEMBIX HAMU YCITYT.

WaTepdeiickl oOecneunBaoT ypoBeHb aOCTPaKIINK.

MO’KHO HCTIONB30BaTh MPeIO0CTaBIeHHbIe METOIBI Oe3 3HAHUS TOTO, KAK OHU PEeaIn30BaHbI.

Ho B KaKo#-TO MOMEHT TH METOIBI JOJKHBI OBITh pEaTN30BaHbI.

[IpencraBbTe, uTO Y Hac ecTh nHTepdeiic nmon HazBanuem VehiclelF.
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public interface VehicleIF {
int SOS_PHONE = 112;

void moveForward() ;
void moveBackward() ;
String toString();

W B 3TOM MHTepdelice yka3aH psia METOIOB.
[MomHMTE, YTO OHU MTyOTMYHBIE.

public class Vehicle
implements VehicleIF |{

private String color;

public Vehicle (String c) {color=c:;}
public void moveForward(){..}

public void moveBackward(){.} ..

1

public String toString(){..} “.'1-1'?‘

) —

MBb1 Moru Obl peasin30BaTh KJ1acc it 3Toro uHTepderica u Ha3ath ero Vehicle.

OOparute BHUMaHUe, YTO TeTlepb UCTIOJb3YETCsl KITI0UEBOEe CJIOBO implements BMECTO KJTloue-
BOTO CJIOBa extends.

Jns peanuzanyu uHTepdeiica noapazyMeBaeTcs orpeesieHre Kiacca, rie sl BceX METOIOB,
JaeTcsl pean3aiusl.

Mbl MOXXeM TakKe JAOMOMHHUTENLHO OMpENeNUTh TMOJNs U KOHCTPYKTOPBL, a TaKkKe Apyrue
METO[IbI, BOBMOKHO MPUBATHBIE.

Knacc cnenyer crienmdukanyu, 3alaHHON UHTEpMENHcoM, U J100aBJIsieT KOHKPETHBIE JIeTalIu
0 TOM, KaK 9TH METOJIbl MOTYT padoTaTh.
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OpHako HaM He HYXHO HATH OT crenudukaimu uHTepdeiica K peanusaluy Kijacca
3a OfIVH IIar.
ME1 morimm 6LI TaKXKeE HeﬁCTBOBaTb IIODTAITHO.

interface

interface

abstract class

abstract class

38+ G0

class

[Tyt OT uHTEpDEica K K1accy, KOTOPHI MOXET ObITh CO3/1aH, MOKET OBITh KOPOUE MU JITUH-
Hee.

Bo-mepBbiX, MBI MOXEM paclIMpuTh OOWH UHTEpderc OoT apyroro uHTEepdeiica, Hapumep,
myTeM JI00aBJIeH!s A0CTPAKTHBIX METOMIOB.

MBbI MOKeM YaCTHUYHO peaii30BaTh UHTEP(ENC, MyTeM pea3alii HEKOTOPbIX METO/IOB.

B aTOM CiTyuae MblI rojydaeM B pe3ysibTaTe He KJiacc, a abCTPaKTHBIH KJ1acc, TOTOMY UTO He BCe
METOJIbl PEaTU30BaHBI.

W, HaKoHell, Mbl MOKEM TEPEeNTH HEeMOCPECTBEHHO OT UHTepderica K Kiaccy, yTeM peaiu-
3alX BCEX METOJOB.

Eciu y Hac ecTh aOCTpaKTHBIN KJIACC, MBI MOXEM PACIIMPHUTh €r0 JPYTUM a0CTPaKTHBIM KJlac-
COM, HalipuMep, €CJIM Mbl peain3yeM HEKOTOpble aOCTpaKTHBIE METOMbI, HO HE BCE U3 HUX.

Wutepdeiickl moMoraioT HaM MOAETUPOBaTh CUCTEMBI, KOTOPBIE MO3BOJISIIOT HaM TMOBTOPHO
WCTOJIb30BaTh HE TOJBKO MTPOCTO KO, HO ¥ LIEJTMKOM KOHIICTIIIUH.

Tenepb BaKHO TO, YTO KJIACC MOKET peaii30BaTh HE TOJIBKO OIMH, HO M HECKOJIbKO UHTEpden-
COB.

B 3TOM cityyae Kjacc JOJIKEH peasin30BaTh BCE METO/bI OT BCeX MHTEP(ENCOoB.

[TomHHUTE, YTO KJIACC HE MOKET PACHIUPSITh HECKOJBKO KJIACCOB.

B Java HeT MHOXECTBEHHOTO HACJIe[IOBaHMsI, KaK B IPYTUX SI3bIKAX MPOrPaMMUPOBAHUS, TAKUX
Kak C ++.

Kracc He MOXeT pacmmpsTh Ba KJjacca.

Opnako B Java KJlacCc MOXET peaii30Bath J1Ba UHTepderca.

10 cniocod ckazark, 4to A gsiisgerca B u C.
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Hanpumep, Mbl MOXeM ONpenenuTh aM(puOuio Kak peanu3aiuio uHTepdeiica aBTOMOOWIIS
1 uHTepdeiica JOAKY.

10T ampuOUA-aBTOMOOUIb OyIIET peam30BbIBATh METO/IBI 00OMX MHTEP(EHCOB.

Tenepb, Mpu 3TOM, MOT'YT BO3HUKHYTh KOH(PJIMKTHI UMEH.

YTO MpOM30MIET, ECNIM y HAC €CTh OJIHO M TOXKE UMsI MeTofIa B 000X nHTepdeiicax?

Ecnu y Hac ecTh 0IMHAKOBOE MIMS MeTozia B 000MX MHTepdericax, HO pa3Hblie BO3BpaIaeMblie
THITBI, TOT/Ia BO3HUAKAET OIIMOKA.

Ecnu uMs MeTona ¥ TUM BO3BPAILIAEMOro 3HAY€HUs COBIAIAIOT, TOTAA BCE B MOPSIIKE.

Ecnu, kpome Toro, coBNnaaloT v napameTpbl METOIOB, TOT/IA KJIACcC IOJKEH Pean30BaTh 3TOT
METO[] OJIMH Pas.

OHM HEepa3TUYUMBI.

Ecnu Turel nmapamMeTpoB METOIOB HE COBNAJAIOT, Mbl MMEEM CiIydail Tieperpy3ku, KOTOPBIT
oOpabaTbeIBaeTCsl TAKUM ke 00pa3oM, Kak OyATO STH METOIBI MPUHAIEKAT OTHOMY HHTepQericy.

O06a 3TH METOMIBI IOJKHBI OBITh PeaTM30BaHbI.

Mbl MOXeM Takke ONpeAeIUTh KJacc IMyTeM pealu3aluu UHTepdelica U HacjaedoBaHUS
OT KJIacca OTHOBPEMEHHO.

Takske HyXKHO CKa3aTh, YTO MOMUMO aOCTPAKTHBIX KJIACCOB M MUHTEP(MENCOB 111 CTPYKTYPHUPO-
BaHM$ KOJA UCTIONb3YIOTCS KJIACCHI-YTUJIUTHI, B KOTOPBIX OMpeieieHbl TOJbKO CTATUYECKHE UJICHBI.

Kak mpaBuIio, Takue K1acchl ICTIONB3YIOTCS U1 OObeTMHEHNS POJICTBEHHBIX aJTTOPUTMOB.

[TpumMepom Takoro KJjiacca MOXeET CIIyKUTh Kacc Math, npeocTapisionyii peam3aiuu pas-
JIMYHBIX MaTEMATUYECKUX (PYHKLIMH.

Takum 06pa3om, OTHOIIIEHHS peaT3alluy ¥ HACJIeJOBAaHM I TIOMOTAI0T HAM OTPENIeSTTh CTPYK-
TYpPbl CBSI3aHHBIX MHTEP(EHCOB M KJIACCOB, KOTOPBIE TIOMOTal0T HaM MacIITaOUpoBaTh U YIOPSIO-
YUTh KOJ.

[TpoekTupoBanve MHTEPMENCOB Beeria ObUIO HEPOCTOM 3a/1a4ei, TOTOMY UTO, €CJTA Mbl XOTHM
I00ABHTH IOTIONHUTENILHBIE METOJIBI B UHTEP(ENCHI, 3TO MOTpeOyeT M3MEHEHHI BO BCeX KJlaccax pea-
JIU3ALUN.

ITo mepe crapenust uHTepdeiica KOIMUECTBO PEATU3YIOIIUX €r0 KJIaCCOB MOXKET YBEJIMUUTHCS
HACTOJIBKO, YTO Oy/IeT HEBO3MOXKHO PacCIIMpPUTh HHTepdeiic, N3MEHsIsI BCe KJIACCHl peasT3allii.
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Bot mouemy OONBIIMHCTBO OMONMMOTEK CHavyajia 0OecreuyrBaloT 0Aa30BBIN KJIACC peasln3allvy,
a 3aTeM OHM PACIIMPSIOT €ro M MEePEeoNpeieisioT ero METO/Ibl, YTOObI ITPU M3MEHEeHUU uHTepderica,
W3MEHHTh TOJIBKO OA30BBII KJIACC PEaTU3ALIUH.

B Java 8 BBoguTCs MOHSATHE METOAA M0 YMOJTYaHUIO UHTEpderca.

public interface Interfacel {

void method1(5tring str); public class MyClass implements Interfacel, Interface2 {
= default void log[String str){ @Override
System.out.printin{"I11 logging::"+str); public void method2() {
}
H
} @Override

public void method1|{5tring str) {
H

public interface Interface2 | @Override

publicvoid log[String str){
System.out.printin("MyClass logging::"+str);
Interfacel.print("abc”);

wvoid method2();

default void log|String str}{
System.out.printin®I2 logging::"+str); }

]
}

s co3manusl MeTona Mo yMOJNYaHUIO B MHTepdeiice HaM HYKHO MCIOJIb30BaTh KJIIOUEBOE
cioBo «default» B curnatype meroza.

Tenepp, Koraa Kiacc peaamsyeT uHTepderic, Heods3aTeTbHO MPEJOCTABIATh PEATU3AIHIO IS
METOJIOB IO YMOJTYaHHIO UHTepeiica.

Ita (PyHKIMS TOMOTaeT, MIOMUMO TIOIXo/a ¢ 6a30BBIM KJIACCOM Peai3allii, C PaCIIMpPeHUEM
UHTEP(RENCOB ¢ ITOMOIITBIO IOTIOTHUTEIBLHBIX METO/IOB, M BCE, UTO HAM 371eCh HY’KHO, 3TO 00€CIIeYNTh
peanu3aluio 1Mo yMOIYaHUIO.

MpblI 3HaeMm, yTo Java He O3BOJISIET HAaM PACIIMPSTh HECKOJIBKO KJ1aCCOB, IIOTOMY YTO 3TO IPU-
BeJIET K Mpo0diieMe, KOorJa KOMIIJIATOP He MOKET PEelInTh, KAKOW METOJI CyTepKJIacca UCTIONb30BaTh.

[1pu rcrmonb30BaHUM METONIOB TI0 YMOTYAHHIO 3Ta ke podieMa BO3HUKAET U JJIsl MHTep(eii-
COB.

Tak Kak, ecim Kiacc peanusyeT uHTepdeiic 1 u uaTepdeiic 2 1 He peaausyeT OO METO
M0 YMOJTYaHUIO, KOMITWJISITOP HE MOKET PEellNTh, KAKOW U3 HUX BBIOPATh.

[ToaTomMy, 0OsI3aTENIBHBIM SIBJISIETCS] OOecIiedeHre peaTn3aliiy 00X METOIOB HHTepdeicoB
0 YMOTYAHHUIO.

U1 nostomMy, ecnu Kjacc peanmsyeT o0a BBHIIEYIOMSHYTHIX MHTepdeiica, OH JTOKeH OyueT
o0ecneunTh peaTn3aliyio s MeToa log, nHaue KOMITIIIATOpP OyIeT BHIOpackBaTh OMIMOKY BPEMEH!
KOMIUJISILIMH.

Takum oOpa3oM, METOIBI MO YMONYaHUIO WHTepdeiica Java MoMoramoT pacHMpuTh UHTEP-
(betichl, He onacasch CIOMAaTh KJIACChl peaTu3alyu.

U meTozsl o yMoTJaHuIo uHTEpdeiica CTUPAIOT pa3inius MeX Iy UHTepdercaMu 1 aOCTpaKT-
HBIMU KJIaCCaMHU.

Ecim kakoii-nmmoo Ki1acc B MepapXuy UMeeT METOJI C TOH JKe CUTHATY PO, METOJI IO YMOTYAHHIO
TepsieT CMBICTT [T BHEJPEHHUSI, YTOOBI N30€KaTh Iy TAHHIIBI.

Tenepb, craTueckuil MeTof MHTepgeiica MOX0k Ha METOJ [0 YMOTYaHUIO, 32 UCKJIIOUEHHEM
TOT0, YTO MbI HE MOXEM IEPEOTIPEIEIUTh €ro B KJIaccax peau3alyiu.
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public interface MyData {

default void print{String str) {
if (lisNull{str))
System.out.printin|"MyData Print::" + str);

}

=== static boolean isNull{String str) {
System.out.println("Interface Null Check"™):

return str== null ? true : "".equals(str) ? true : false;

boolean result = MyData.isNull["abc");

Ata PyHKIMS IOMoraeT n30ekarh HeKeJlaTeTbHbIX Pe3yJIbTaTOB, CBI3aHHBIX C TIOXOW pealtu-
3amMen B KJlaccax peaau3aliuu.

Craruyeckuii MeTo1 nHTepderica BUIEH TOJIbKO /JIs METOIOB MHTepdeiica, OIHaKo, KaK U Apy-
rve CTaTUYecKre METObI, Mbl MOXEM HUCIIOIb30BaTh CTATUYECKHE METO/Ibl MHTepdeiica, UCHOb3Ys
ero nums.

Cratndeckrie MeToIbl HHTEpderica XOPOIIIH I TPEeJOCTABIICHUST BCTIOMOTATEIbHBIX METOJIOB,
He TpeOyIOIMX pear3aliy B KJlaccax.

M MOXHO UCTIONB30BaTh CTaTUYECKUe METObl HTepdeiica Java 1 ynajieHus KJIacCoB-yTH-
JIUT, ¥ TIEPEMECTUTh BCE CTATUUECKHUE METOAbI KJIACCOB-YTUJIMT B COOTBETCTBYIOIIUNA MHTEPQENC,
KOTOPBIN OYyJIEeT JIETKO HAWTH U UCTIONb30BaTh.

OpnHako MBI HE MOXKEM OIpPEIeNUTh CTaTUYECKU MeToj mHTepdeiica 111 METOIOB KJjacca
Object, MBI TOTYYUM OIMITHOKY KOMITHIISTOPA.

310 cBsA3aHo ¢ TeM, uto Object siBisieTcss 6a30BBIM KJIACCOM TSI BCEX KJIACCOB.

B Java 9 BBO#sITCSI mprBaTHBIE METOBI M PUBATHBIE CTATUIECKUE METOIbI B MHTEpercax.
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public interface Mylnterface {

default void defaultMethod 1() {
== privateMethod|"Hello from the default method 11");
}

default void defaultMethod 2() {
privateMethod|"Hello from the default method 21");
}

private void privatefethod(final String string) {
System.out.printinistring);

1

void normalMethod();

H

interface Example {

static void delebl(String arg) {
verifyArglarg);

1

static void dolob2(String arg) {
verifyArglarg);

}
private static void verifyArg(String arg) {

=
1

YrtoObt ObLT BEIOOP, KaKHMe BHICTABIIATH KJIMEHTAM METOIbI peai3alliii.

CoOTBETCTBEHHO TpUBATHBIE METOAbl WHTepderica MpeaHa3HAYeHbl ISl HCIIOb30BAHUS
B METO/Iax M0 YMOJYaHUIO UHTepdeiica, a MpUBaTHbIE CTATUYECKHE METO/Ibl MHTepdelica peiHa3Ha-
YeHBI [TSI UCTIONIb30BAHUS B CTATHUECKUX METOax nHTepdeiica.

W npuBaTHBIE METOIBI JOJKHBI UMETh PEaTU3aIlnio, OHU He MOTYT OBbITh a0CTPAKTHBHIMHU.

W mMb1 He MOXeM MOy YHTh JIOCTYII WM HACJIEIOBATh IPUBATHBIE METO/IBI OT MHTepdeica K Ipy-

romy MHTepeicy uim KJaccy.
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IHakeTnl

Tech Solutions
Qv
O6beKTHO-OpUEeHTUPOBaHHOe

nporpammupoBaHue Ha Java

KoHuenuuu o6 beKTHO-OPUEHTUPOBAHHOTO
nporpaMmmmpoBaHuUA
Jlekuma 11
[lakeTbl

JlaBaiiTe pacCMOTPUM KOHIIETILMIO [TAKEeTa, KOTOpas MO3BOJISET IPOrPAMMUCTAM JIydIle CTPYK-
TYPUPOBATh CBOM MPOrPaMMBI, YTO OOJeryaeT ux MOHUMaHUe U YIpaBJieHHUe.

B GoJbI110M PHIIOXKEHNUH KJIACCOB CO3JAETCS THICSUM U IECSITKH ThICSY.

ITostomy Bo3HMKaeT Bonpoc: Ecim kj1laccoB MHOTO, MX BCE B OJIHOM Karajiore aepxarb? 1 kak
MIOTOM C HUMH pa3oupaTbes?

KoHeuHo ke HeoOXOIUM HEKUil MEXaHU3M YIOPsIIOUMBAHUSI.

W Takoit MexaHU3M CO3JaH.

IIpruem JOCTaTOUYHO MPOCTON M OYEBUIHBIN — KATaJIOTH.

MB!I yxe NPUBBIKJIY, YTO Ha AUCKE HAIIM (DaidsIbl JIEXKAT B pa3HbIX KaTajlorax, KOTOpble Mbl CAMU
OPraHM30BBIBAEM B yIOOHOM HOPSIIKE.

B Java cnenano Toxe camoe — (pU3N4ecKy KJ1acc KJIaAeTcs B ONpeIesIEeHHbIN KaTalor (paidioBon
CHCTEMBI, IPE/ICTABIISIONINIA COOOM MaKeT.

Cy1iuectByeT aaxe HEKOTOpBIE MpaBila UMEHOBAHUS 3TUX KAaTaJIOTOB WM MAKETOB.
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e Package Explorer 22 . '&. Navigator L

4 = HowToProgram
4 §8 src

4 8 com.howtoprogramwithjava.business
J] Bus.java
J] Carjava
\J] Vehiclejava

4 [§ com.howtoprogramwithjava.runnable
:J] MyProgram.java

B\ JRE System Library [JavaSE-1.6]

Hanpumep, 111 KOMMepuecKuMX MPOEKTOB KaTajor JOMKEH HAaYMHAThCS CHadaja ¢ Ipe-
(pukca «com» a 3a HUM clieyeT Ha3BaHWEe KOMIIAHUM WM JIOMEHHOE MMsI KOMIIAHUU — HalpuMmep
«mycompany».

Hanee cnenyer Ha3BaHUE MPOEKTA.

[ToTom yxe unet Gosee TOUHOE pasjesieHre Mo KaKoMy-THOO MPU3HAKY — vaire Bcero (pyHK-
[IUOHAJIBHOMY .

[aker B Java mpencraBnsier coOOM TPYIITy CBSI3aHHBIX KJIACCOB M MHTEPQECOB, KOTOpHIE
MMEIOT CXOXHe CBOMCTBA.

310 aOCTpaKTHASI KOHIIETIIINS, ¥ 9TO OTBETCTBEHHOCTh IPOrPAMMUCTA, YTOOBI IPABIIIBHO Opra-
HU30BAaTh PA3JIMUHBIE KJIACChl B MAKETHI.

OOBIYHO KJIACCHI, CTPYIIIMPOBAHHBIE B OIUH U TOT K€ MaKeT, UMEIOT CXOMHYI0 CEMAHTHKY.

Hanpumep, npeacraBete, 4To y Bac ectb kiacc Car.

ékaﬁe transport \
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W oH MOXeT OBbITh YaCThIO MAKeTa C UMEHEM transport, KOTOPhIN TaKke MOXKET COepKaTh Apy-
rve KJIACChl, TAKME KaK CaMOJIeT WM TOoe3.

[MakeTsl MOXKHO MOAPA3IETUTh HA TIOAIAKETh B 3aBUCUMOCTH OT CTENIEHH a0CTPaKIMK, KOTOPYIO
XOUET MPOrPaMMMUCT, (POPMUPYIOLIHIT UEPAPXUIO TTAKETOB.

Takum oOpa3oM, Hall MPEABAYIIMIA MAaKeT TPAHCIOPT MOT OBITh pa3liesieH Ha MOANAaKeThI
HA3eMHOT0 TPAHCIOPTa ¥ BO3AYILIHOTO TPAHCIIOPTA JUIsl MPEACTaBIeHUs (PM3UYECKOI Cpejibl TpaHC-
HopTa.

@ka ge transport \

Subpackage terrain

Subpackage air

p /

[Nogymaiite 0 TOM, Kakue KJacchl OyIyT XpaHUTHCS B KaXKJOM HOJIIAKETE.

Korma BBl co3gaere HOBYIO HpOrpamMmy, O4Y€Hb TOJIE3HO OPraHW30BaTh Pa3sIMUHbIE KJIACCHI
¥ HTEPEHCH B TTAKETHI, YTOOBI YIIPOCTUTH BaIll TPOEKT.

Takum 00pa3om, BB yIIPOIIaeTe UCTIONB30BAaHNE KJIACCOB M MHTEP(EHCOB.

Hanee, MBI pacCMOTpUM CTaHAAPTHYIO OMOIMOTEKY Java, KOTopast XOpOIIO CTPYKTYpHpOBaHa
Ha TIAKEeTHI U TIOATIAKETHI.

XopoI110, HO KOT/ia Mbl IIWIIIEM HOBBIH KJIacC, KAK MBI MOJKEM OMpPEIeInThb, KaKOW KJIacC MpH-
HAIJIEKNT K KAKOMY TTaKeTy?

ITO OYEHb MPOCTO.

B BepxHell 9acTi MCXOHOTO KOJa Kjlacca Bbl 1o0aBsieTe cinoBo package, 3a KOTOPBIM ClIEAyeT
UM TTaKeTa.

[TomHmTE, YTO OMpeeneHne MakeTa JOKHO ObITh TIEPBBIM BBIPAKEHHEM B MICXOTHOM (paiise.

MM makeTa onpenesnsieTcsi MporpaMMHUCTOM.

IT0 UM$I AOJKHO OBITh B HIDKHEM PETUCTPE, YTOOBI N30ekaTh KOH(IMKTOB C IMEHaMH KJIaCCOB
1 UHTep(QENcoB, 1 HE MOKET ObITh OJHUM M3 CJIOB, 3ape3epBUPOBAHHBIX Java, TAKMM Kak main, for
WM string.

U noxmakeTs! 3a4a10TCs C MCHOIb30BAHMEM CHMBOJIA TOUKH.

Takum oOpa3oMm, Ui CO3/1aHus MaKeTa, HaM HY)KHO B (paiIoBOM CHCTEME CO3JaTh KaTaJorH
¥ TIO/IKATAJIOTY, HAITPUMEP, KaTaJIoT transport ¥ MOgKaTaJIor air.
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package transport.air;

public class Airplane{

3aTeM MOMeCTUTDb B HUX (paiiiibl KJIACCOB M MHTEP(ECOB.

U 3atem yKkazaThb B KakJIOM KJ1acce U MHTep(erice BBepXy MUPEKTUBY package c IMEHaMH KaTta-
JIOTOB ¥ TIONKATAJIOTOB, Pa3[e/ieHHBIMUA TOYKAMH, TO €CTh MyTeM IJe HaxOmauTcs (pain Kiiacca Wiu
uHTepderca.

[pn HanMcaHUK HOBBIX MTPOTPaMM BaM MOXET MOTPeOOBATHCS JOCTYI K HEKOTOPHIM KJlaccam
u uHTepdeiicaM U3 OIpe/IeICHHOTO MaKeTa.

B 3TOM CiTyuyae BBl TOJKHBI 3apaHee MMIIOPTUPOBATh TAKHE KJIACCHI.

TOT UMIIOPT JAOJKEH OBITh Pa3MEIeH CBEpXy MCXOIHOTO KoJa KJlacca, cpasy rmocie 0ObsBIie-
HUS TTaKeTa KJ1acca, UCTIONb3Ys CJIOBO UMIIOPT.

import transport.air.Airplain;
import transport.Car;

import transport.air.*;

3a OIepaTopoM MMIIOPTA NOJIKEH CIIE€N0BATh BECH IIYTh IIAKETA, BMECTE C KJIACCOM, KOTOprfI
BbI XOTUTEC UMIIOPTUPOBATH.
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U 310 Oyaer nonHoe KBaIM(PUIIMPOBAHHOE UM KJIacca — UM KJIacca BMECTe C UMEHEM €ro
TaKeTa.

Ecnu BB XOTHTE MMIIOPTHPOBATH BCE KJIACCHI B MAKETE, BbI MOKETE UCTIONb30BATh CUMBOJ 3BE3-
JOYKH.

Takum 00pa3oM, Bbl CMOXETE HOIYUUTh JIOCTYI KO BCEM ITyOJIMYHBIM HOJISAM U METOIaM 3THX
KJIACCOB.

[MonHoE MM$ KJ1acca — BecbMa BaKHbBI MOMEHT.

Pazzienienne K1accoB 10 MakeTaM CIIyXKUT He TOJIBKO IS yI0OCTBa, HO PelllaeT elle OHYy Bak-
HYIO 3aJa41y — YHUKaJIbHOCTh UMEH KJIACCOB.

HagepHsika B OoJbIlIOM MpoeKTe Oy/leT y4acTBOBaTh MHOTO JIIOZIEH M KaXAblid OyJeT mucath
CBOM KJIACCHI.

W HaBepHsiKa MIMEHa THX KJIACCOB HEPEAKO OyIyT OAMHAKOBBIE.

U ckopee Bcero BbI OyzieTe MOAKIIOUaTh CTOPOHHIE OMOIMOTEKH U B HUX OYIyT KJIAcChl, KOTO-
pbie OyIyT Ha3bIBATHCS TAK e KaK BAIIIH.

EnvHCTBEHHBIM CTIaCEHHMEM pa3nyvaTh UX — TO IOMECTUTh B Pa3HbIE MAKETHI.

Takum 00pa3oM, Kak MpaBUIIo, IPOrpaMMa COCTOUT U3 HECKOJIbKUX MAKETOB.

W kasxip1il makeT uMeeT COOCTBEHHOE MPOCTPAHCTBO UMEH ISl KJIACCOB U MHTEP(ENcoB, 00b-
SIBJICHHBIX B MAKETe.

W nakeTsl 00pa3yioT HepapXUUecKyIo CTPYKTYpPYy UMEH.

ITpn 3TOM MOJIHBIE MMEHa KJIaccOB U MHTep(eiicoB, TO €CTh UX MMEHA C y4YeTOM IaKeTOB,
JOJKHBI OBITh YHUKATBHBIMHU.

W g poctymna u3 OHOTO NMakeTa K APYyruM MaKeTaM MCTIONb3yeTcs KIIoUeBoe CJIOBO import.

Takske makeTbl MOTYT OBITh O€3bIMSIHHBIMU.

Kinaccel u unTepherichl 6e3bIMSIHHOTO MaKeTa He CofiepkaT OObsIBICHHS MaKeTa.

W Ge3pIMsIHHBIE TAKEeThI CJSAYET UCTIONb30BaTh TONBKO B HEOOJBIIMX TECTOBBIX MPOrpaMMax.

Taxxke B Java MOKHO HCIIOJIB30BaTh CTATUYECKUI UMIIOPT IS IOCTYIIA K CTATUYECKUM METO-
1aM U TIOJIsIM KJ1acca.

Math.sgrt(Math.pow(sidel, 2) + Math.pow(side2, 2});

import static java.lang.Math.sqrt;
import static java.lang.Math.pow;

sqrt{Math.pow(sidel, 2) + pow(side2, 2));

import static java.lang.Math.*;

HaanMep, B OTOM BBIpaX€HUM, METOABI POW U Sqrt ABJIAIOTCS CTaTUYECKUMU, IIO9TOMY OHU
JOJIDKHBI OBITh BBI3BAHBI C YKa3aHUEM MMECHHU UX KJlacCa — Math.
U s10 MMpUBOOUT K JOCTATOYHO I'POMO3IKOMY KOY.
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DTHX Hey,ZlO6CTB MOJXHO I/I36€)KaTb, €CJIM BOCIIOJIb30BATbCA CTATUYCCKUM UMITOPTOM.

[Tpu 3TOM MIMEHa METO/IOB Sqrt U POW CTAHOBATCS BUAMMBIMH OJ1arofapsi oneparopy craruye-

CKOro umriopra.

Ta.K)Ke, C IMOMOUIBIO 3BE310YKH, MOKHO UMIIOPTUPOBATH BCC OCTAJILHBIC CTATUYCCKUEC YJICHBI

kJacca Math, He ykasbiBasi UX 110 OJHOMY.

Kakum Obl ynoOHBIM HU ObUT CTATUYECKUI MMIIOPT, OUYeHb BaXKHO HE 3JIOYNOTPEOISTh UM,
YTOOBI N30€KaTh KOH(PIMKTA UMEH, HAIIPUMED, €CJTA BbI OIIPE/ICITUTE B CBOEM KJIacCe CBOM METOJI POW.
Temnepp, KOraa Mbl y3HAIU, YTO KJIACCHI IPYNIUPYIOTCS B MAKETHl, U Mbl 3HAEM, UYTO METO[bI
¥ TIOJIS1 KJTacca MOTYT ObITh IyOMMYHBIMU M TPUBATHBIMH, TIOpa CKa3aTh, YTO METOIBI U TOJIS KJlacca
TaK)Ke MOTYT OBITh 3alMIIEHHBIMHU, 3TO KJII0OYEBOE CIIOBO protected, M MPUBATHBIMU B MAKETe, TO

OTCYTCTBUE BCAKOI'O KJIIOUYEBOI'O CJIOBA.

DocTyn Kk uneHam knacca

Private Moangmxatop Frotected
OTCYTCTRYET

ClamH ¥ TOT %@ KNace Aa Na Oa
MNoaxnace Knacca IToro xe Naxera Her la Da

Knace atoro e nacketa, He ARNALMACS Her Oa Oa
MOOERICTOM

MNegrrace KAACCa APYTOro NAKeTa Het Har Oa

Knacc apyroro NAxeTa, He ARMAKLULAACA Her Het Hat

NOAXNACCOM KNACCA OAHMOTD NAKETA

[TyOnmuaHBIN YiieH Kilacca BUjIeH Besie Oe3 OrpaHmueHuH.
3amuIeHHbIN YJIeH Kjacca, protected, BUJIEH B Ipeieiax CBOETro MaKeTa, a TakKe TOAKIaCCOM
KJlacca, J1a)ke ecly MOJKJIACC TPUHAJICKUT APYTOMY MaKeTy.
Ecii HeT HUKaKoro KJII0YeBOro CJIOBA, YIeH KJlacca BUIEH TOJBKO B MpeJIeiax CBOEro MakeTa.

n HpHBaTHbIﬁ YICH KJIaCCa BUJICH TOJIBKO B IIPEACIaX CBOCIO Kjlacca.
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AbcTpakTHbIe KJacchl vs THTepdeiichl

mﬂ Tech Solutions

O6beKTHO-OpUEeHTUPOBaHHOe
nporpammupoBaHue Ha Java

KoHuenuumn o6 beKTHO-OpUEHTUPOBAHHOTO
npPorpammmnpoBaHUs

Jlekuma 12

AbcTpaKTHble Knaccbl vs UHTepdeucsl

Tenepb JaBanTe BEPHEMCA HEMHOI'O Ha3a/l U paCCMOTPUM HACJIEAOBAHUEC PA3HBIX 0OBEKTOB.
HpeILHOJIO)KI/IM Y HaC €CTb 3Ta UC€papXus.

\Vertebrate

Fish

Mammals

Gold Fish |-

Salmon

Cat 4 Dog

Beepxy uepapxuu y Bac eCtb 4To-TO O0jiee oOliee, HarpuMep, MO3BOHOYHBIE, a 3aTeM, KOraa
BbI CITyCKaeTeCh BHU3, BCE CTAHOBUTCS 00JIee KOHKPETHBIM.

Takum oOpa3oM, B caMOM HU3Y Y Bac eCTb Hanbosee crienuuIeckuil ypoBeHb.

B HEKOTOpBIX JepeBbsAX HACIeAOBaHMS, MOCKOJIBKY BCE CTAHOBUTCH Oojiee OOIIMM, OOBEKThI
Kak Obl IIEpECTAI0T BOCIPUHUMATHCS KaK peajibHble IK3eMILISAPBI.

Kak uT0 Takoe 00BeKT phIObI?
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Cy1miecTByeT MHOTO Pa3HBIX BUJOB PbIO, U 3TO CJMIIKOM OOI1iee, YTOOBI JeHCTBUTENIBLHO CYIIle-
CTBOBAJIO B IPUPO]IE.

[oatomy, A7st mpeacTaBIeHUs TAKUX OOBEKTOB M BBOAUTCS MOHSATHE a0CTPAKTHBIM.

AOGCTpaKTHBIE METOBI — TO ONpeJIeNICHUEe METO/IA B CyNepKJIacce, HO OHU He MMEIOT peasbHOM
peanu3alyy.

ITO TOJIBKO 3aroJIOBOK METOJA.

Uro 3710 Takoe, TaK 3TO KOHTPAKT MEXK/Y CYHEpPKIaCCOM U MOJKIIACCOM.

Kak cynepkiacc, st JUKTYIO, YTO JOJIKEH PEeaM30BbIBaTh MOIKJIIACC.

UroObl chaenaTh 3TO, BBl MOMeNaeTe KJII0YeBOe CJIOBO abstract u 3aTeM 3aroioBOK MeTona
C TUIOM BO3BpaTa M MapaMeTpamu.

Bam Takke He HY)KHO YCTaHAaBJIMBATh BUAMMOCTb METOa — MyOJIMYHBII OH WM MPUBATHBIN,
MOTOMY UTO BbI PEIIUTE ITO B TIOIKJIACCE.

Kak Tosbko y Bac mosiBATCs a0CTpaKTHBIE METOIBI B OIPE/ICNICHNH KJlacca, 3HAYMT BbI CO3AIH
aOCTpaKTHBINA KJacc.

Tenepp, ecm y Bac ecTh KJIIOYEBOE CJIOBO abstract rae yrogHo, BHYTPH 3TOTrO KJacca, BbI
JOJKHBI JOOABUTH CIIOBO abstract B 3aroJIoBOK KJjacca.

Tenepp, KOraa Bbl UCTIOJb3yeTe a0CTPAKTHBIN KJIACC M KOI/Ia BBl UCTIONb3yeTe nHTepdeiic?

abstract

abstract | ean rnLive () ;

B KoHeYHOM cyeTe, aOCTPAKTHBIA KJIACC — 9TO MPOCTO OOBIYHBIN CYIEPKIIACC, K KOTOPOMY BBI
no0agisieTe HEKOTOPOE MOBE/ICHNE.

70 MoXOoKe Ha jo0aBIeHre UHTepderica K CYIIeCTBYIOIIEMY CyTepKJIIaccy.

Wrak, BBl UCTIOJIBb3yeTe aOCTPAKTHBIN KJIACC, KOT/Ia BaM HY)KHO COBMECTHO HCIIOJTb30BATh KOJI
Y TApaHTHPOBATh TIOBEJIeHUE B OJIM3KO CBSA3AHHBIX KJIAcCax.

Tak Kak aOCTPaKTHBIN KJ1acC OOBABIISIET OOIIYI0 (PYHKIIMOHATBHOCTD JIJISl CEMENCTBA CBSI3aH-
HBIX KJIACCOB.

BbI Takke MCrosb3yere aOCTPaKTHBIN KJIACC, €ClIM y Bac eCTh Crielu(ruecKre MOAKIIACCH,
KOTOpBIE JIOJKHBI PACIIHPATH OOIIHE KITACCHI.

Br1 Oynere ucronb3oBath HHTEPQENC, KOTia Bb XOTUTE TApaHTUPOBATH ITOBEICHHE HeCBSI3aH-
HBbIE KJIaCCOB.

C nomornpio UHTEpENCcOB Bbl TaKke MOKETE UCIOIb30BaTh JOMOJIHUTEIbHOE HAaCTIeJOBaHMKE,
€CJIM Y BaC yKe eCTh paclIMpeHne KJacca U Bbl yKe UCIOJIb30BAJIM Ballle OCHOBHOE HACIIEIOBAHUE.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasinen OO0 «JIutpec».

IIpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB II0OJHYIO JIETaJIbHYIO Bepcuio Ha JluTpec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
coOom.
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