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NPEAUCAOBUE

TlocoGue «Java. MeTo bl IpOrpaMMHPOBAHHS PACIIHPSCT H BKITIOYACT Tiepepabo-
TaHHYIO H 0OHOBJIEHHYIO BEPCHIO MPE/IBLTYIIUX KHUT aBTopoB «Java 2. IpakTHueckoe
pykoBoacTBo» 2005 roaa u «Java. [IpomsninienHoe porpammupoBanue» 2007 roja.

Kuura Bo3HuKiIa B iporiecce oOyUEHHUS SI3BIKY Java H TEXHOTOTHIM CTYJCHTOB Me-
XaHHKO-MATEMATHYECKOTO (haKyibTeTa H (haKyIThTeTa MPUKIIAJHOH MATEMATHKH U HH-
(popmaTHKH Bermopycckoro rocymapcTBEHHOTO YHHBEPCHTETA, a TaloKe CITyMaTercH
KyPCOB TOBBITIICHUS KBATH()HKAIIHH W TMPETIOAABATETHCKHX TPEHHHTOB U CEMHHAPaX
EPAM Systems, Oracle u Ipyrux o6pa3oBaTeTbHBIX MPOTPAMM TIO PSITY HATIPaBICHHH
TexHoorui Java. [lpu m3ydennn Java 3HaHHE APYTHX SA3BIKOB HEOOI3aTENFHO, KHUTY
MOYKHO HCTIONTB30BaTh JI 0OyUCHHUS IIPOTPAMMHUPOBAHHIO Ha S3BIKE Java «C HYIIS».

HuTtepech aBTOpOB, HAallpaRJICHHBIE HA OOYYEHHE, OIPEICIIUIH CTPYKTYPY STOH
kHuryu. Kuura npegnazHaucHa Kak JyIs HAYHHAIOIMIMX W3Y4YCHHE Java-TEXHOJIOTHH,
TaK ¥ JUIS CTYICHTOB H IIPOIPAMMHUCTOB, IIEPEXOJSIINUX Ha Java ¢ Jpyroro s3pika
NPOTPAMMHPOBAaHHS. ABTOPHI CHHTAIOT, YTO «IIpodheCCHOHAIA O KITOW» 00YUHTh
HEJIb3S, HM CTAHOBSITCS TOJIBKO IIOCJIC Y4YacTHS B pa3paboTKE HECKOIBKHX CEpPhE3-
HBIX Java-mpoekToB. B 1O ke BpeMs JaHHBIH Kypc MOXKCET CIIY)KHTb CTYIICHBKOH
k Mactepetsy. IIpomiennme oGyueHHE 110 STOMY Kypey YCICIHO CAAIOT Pa3/IHYHbIC
SK3aMEHBI, MOTYYaIOT MEKYHAPOAHBIC CEPTH(HHUKATH H B COCTOSHHH y4acTBOBAaTh
B KOMaHJHOH pa3paboTKe MPOMBITUICHHBIX TIPOTPAMMHBIX MPOEKTOB.

Kuura pa36uta Ha YeThIpe JIOTHUECKHE YacTH. B miepBoii yacTu naHbl (hyHIaMEH-
TaJTbHBIE OCHOBHI A3BIKA Java W KOHIETIIHH 00bhEKTHO-OPHEHTHPOBAHHOTO TIPOTpaM-
MHpOBaHHS. Bo BTOpoi HacTH U3TOXKEHBI HAHOOIIEE BAXKHBIE ACTIEKTHI IPUMESHEHHS
SI3BIKA, B YACTHOCTH KOJUICKITHH H O6a3bl JAHHBIX, MHOTOTTOTOUHOCTD H B3aUMOJICHCT-
Bue ¢ XML. B TpeThel 4acTH MPHBEICHHI OCHOBBI IPOTPAMMHPOBAHHH pacTpesc-
JICHHBIX HH(POPMAIHOHHBIX CHCTEM C TIpHMEHEHHEM cepriicToB, JSP. B uetBepToit
JIaHbI OCHOBBI MPUMEHEHHS MAOTOHOB MPOCKTHPOBAHHS.

B koHIIE KaXK0H ITIaBHI JAFOTCSA TECTOBbIE BOMPOCH 10 MaTepHaiaM JTAaHHOH Tyia-
BBl M 33JIaHHS JUIS BBIIIOJIHCHUS 10 pacCMOTPEHHOH TeMe. OTBETHI M IOSCHEHHS
K TECTOBBIM BOIIPOCAM CIPYIIIHPOBAHEI B OTACIIBHBIH (JIOK.

B npusioxeHU X IPUBEIEHB! JOIIOIHUTECIIBHBIE MaTEPHAaIbl, OTHOCSIIHECS K HC-
TIOJTF30BaHHIO B HH(POPMAI[HOHHBIX CHCTEMAX, OCHOBAHHBIX Ha MPHMCHEHHH Java-
TEXHOJIOTHH, TonyiIsipHbIX TexHoorui Log4J u JUnit, Apache Ant jyist cGopku nipu-
JIOKESHHMH, a Takke 0cHOBHI si3pikoB UML 1 SQL.

ABTOpPHI BRIpakatoT OmarogapHocTh Komnanuu EPAM Systems u ee cotpynuu-
KaM, IIPUHUMABIIHM Y4aCcTHE B IIOATOTOBKE MaTCPHAJIOB STOH KHUTH H B €€ H3/JaHUH.
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CHOBbI Java

B nepeoﬁ Hacmu KHUeU UNa2aromcs 60npocht,
OMHOCAUUECA K OCHOBUM A3b1KA Javau npaxkmuxe
wbexmno—opuenmupoeanﬁozo NPOSPpAMMUPOBAHUA.




BBEAEHWE B OOTI1 1 KAACCbI

Kaswcowii dypar mooicem nanucames npozpammy, Komopyio
MOOiCem NOHAMy Komnsromep. Xopouiuii npozpammucm nuuiem
HPOPAMMY, KOMOPYIO MONCEM NOHAMb YelOBeK.

Maptun @aynep

OcHoBHble noHsaTus OOI1

Java sBnisieTcss 0GhEKTHO-OPHEHTHPOBAHHBIM SI3BIKOM TIPOTPAMMHPOBAHHS, BCIIE-
CTBHE UeTO MPEIBAPUTETHHO OYTy T PHBEICHBI 0CHOBHBIE Tapaurmbl OOIL

B cBSI3M ¢ TIPOHHKHOBEHHEM KOMITHIOTEPOB BO BCe cephbl COMHYMa MPOTpaMM-
HBIC CHCTEMBI CTAHOBATCS Goliee TIPOCTHIMH TS ITOTh30BATEIS H CIIOKHBIMHU MO BHY-
TpeHHeH apxuTekType. [IporpaMMupoBaHre cTaTo IEIIOM KOMAH]TBL, TJI€ MaJICHbKHM
MPOEKTOM CYHTACTCA TOT, KOTOPBIH BHITIONHSET KoMaHna u3 5—10 creruaiucTon
3a BpeMs OT MOJIYTO/Ia JIO TOJIa.

OcHOBHBIM c1i0coG0oM GOpHOBI CO CIIOKHOCTHIO IIPOIPAMMHBIX IIPOJYKTOB CTAJIO
00BEKTHO-OpHEHTHPOBaHHOE TiporpaMmmMupoBanue (OOILI), sprsmornieecs B HacTOsI-
1iee BpeMs HauGoJiee MOIYJSIPHOH ITapaJUrMoH.

OOIIl — MeToqO/TOTHS IIPOTPAMMHPOBAHHS, OCHOBaHHAS HAa IPCICTABICHHH
IPOTPaMMHOIO IIPOJYKTA B BHJE COBOKYITHOCTH OOBEKTOB, KAXKbIH H3 KOTOPHIX SIB-
JseTCs 3K3EMIUTIpOM KoHKpeTHOoro Kiacca. OOII ucnomp3yeT B KayecTBe 6a30BBIX
3JIEMEHTOB B3aUMOICHCTBHE OOBEKTOB.

Obvexm — UMCHHOBaHHAS MOJICITh PEATBHOH CYIIHOCTH, 00/1aatoMast KOHKPET-
HBIMH 3HaYCHHSMH CBOUCTB H TIPOSIBIISIONIAS CBOC TMTOBE/ICHHE.

B npuMeHeHHH K 00heKTHO-OPHEH THPOBAHHBIM S3BIKAM TIPOTPAMMHPOBAHHUS TIO-
HATHS 0OBEKTA U KJIacCa KOHKPETH3HPYIOTCS.

OOBeKT — 00magaronui UMEHEM HaGop JMAaHHBIX (TIOIEH W CBOWCTB 0OBEKTa),
(pU3HYCCKH HAXOMATIMXCS B TAMSITH KOMITBIOTEPA, H METOJIOB, HMEIOIMX JIOCTYI
K HuUM. Ms ueronb3yeTtes it paboThl ¢ MOTISIMH M METOJTAMH OOBEKTA.

JIro6oi 06bEKT OTHOCHTCS K OTIpe/ielIeHHOMY Kilaccy. B kitacee qaercs 06001mieH-
HOE OTTHCaHHE HEKOTOPOTO HaGopa PoICTBEHHBIX 0OBEKTOB.

OOBEKT — KOHKPETHBIH 3K3eMIUISp KJIacca.

B xauecTpe nipuMepa MOKHO IPHBECTH aOCTPAKIMIO JTOMA HITH €0 OIMCAHUE (KJIacc)
H PCATTBHBIN JOM (SK3eMIUTIp Kilacca WiH 00beKT). OOBEKT COOTBETCTBYET JIOTHUECKOH
MOJICITH JIOMa, TIPEICTaRISFOIICH COBOKYITHOE OITHCAHHE BCEX (PH3HUYECKHX OOBCKTOB.

12



BBEAEHUE B OOI U KAACCb! I

House

- id :int

- masonry :string

- numberFloors :int

- numberWindows :int

+ build() :void
+ destroy() :void
+ repair() :void

Puc. 2.2, Tpagueckoe
Puc. 2.1, Onucanne xaacea (abomparyiia) i peansH il obserm WIOBPAHCERE KO0

Kiacc mpHHATO 0003HAYATE B BHIE IIPAMOYTOIBHAKS, Pa3ielleHHOTO Ha TPH YacTH.

B BepxHHIT MPAMOYTONEHHK TIOMeTITaeTc 4 HMA KIacca, B CpeqHHil — Habop mo-
IeH ¢ HMEeHAMH, THITAMH, CBOHCTBAMH KIacca, H B HIDKHII — CIHCOK METOMIOB, HX
NapaMeTPOB H BO3BPALlaeMEIX SHAUCHHI.

PeansHeNT 00BEKT JONEEH HMeTh KOHKPeTHELE 3HAUeHHA BCeX IToNell, HalpHMep:

id=335, masonry="brick", numberFloors=2, numberWindows=7.

O0BeKTHO-OPHEHTHPOBAHHOE TIPOT PAMMHPOBAHHE OCHOBAHO HA TTPHHIHITAX:

— HHKAITCYIISITHH;

— HACTIEJOBAHHT,

— TOMHMOP(H3MA, B UACTHOCTH, «IIO3]THETO CB3RIBAHID) .

Huxancymsamus (encapsulation) — TPHHTIHIT, 00FeTHH AFOIIHI JAaHHEIE H KO/, Ma-
HHITYTHPYIOTIHH 3THMH JAHHBIMH, 2 Takke 3allHIMaroIIHi JaHHbple OT TMPAMOTO
BHETITHETO JIOCTYIIA H HEITPaBHIILHOTO HCIIONb30BAHNA. JIPYTHMH CIIOBAMH, JOCTYII
K JIAHABIM KITACCa BO3MOKEH TOMHKO MMOCPEICTBOM METOIOB 3TOTO e KIacca.

Hacneporarue (inheritance) — mpoliecc, MOCPeNCTBOM KOTOPOTO OfFH KIIacc
MOKeT HaclleJIOBaTh CBOHCTRA IPYTOTo KIacca W MoOapIATh K HIM CBOHCTBA H METO-
TTBI, XapaKTepHEIe TOMBKO [T HETo.

Hacmenopante GHBAeT IBYX BHJIOB!

OIHHOUHOE HACeJOBaHHe — ToAKIacce (TIPOH3BONHEIN Kiacc) WMeeT OJHH
H TONLKO OJIHH CYTIEPKIAcC (TIPejioK);
MHOKECTBEHHOE HACIENOBaHHEe — KIacC MOXKeT HMETh Ho0oe KOTHUECTBO

TipeKoB (B Java 3armpeIreHo).

IMomanmopdmam (polymorphism) — MexaHH3M, HCTIONB3YIOIIHNI OHO H TO XKe
HMA METO/A IS PellleHHS ITOXOKHY, HO HeCKONBKO OTIHUAOIITHXCS 3a0a4d B pas-
THUHEIX 00BeKTaxX IPH HacleSOBaHHH H3 OJHOTO cyllepkracca. 1{elb o IomHMop-
¢dHu3MaA ABIAETCT HCIIONL30BAHAE OJHOTO HMEHH IIPH BEITIOTHEHUH OOINHX IIIA CY-
MepKIacca H MOJKIAcCOB TeHCTBHIH.

MexXaHH2M «II03[HETO CBI3EIBAHHA» B IIPOLECce BEOIOTHEHH A ITPOr PaMMEL OIpe-
JeldeT TPHHAIeEKHOCTE OOBEKTa KOHKPETHOMY KIIacCy H ITPOH3BOJHT BEI20B METOI,
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|

OTHOCSIILIETOCS K KJIACCY, 0OBEKT KOTOPOIo ObUI HCIIOIB30BaH. MeXaHH3M <«II03[HETO
CBSI3BIBAHHSD> TIO3BOJISIET OTIPEACIIATH BEPCHIO MOIUMOP(GHOTO (BHPTYAIHHOTO) METO-
Jia BO BpEMS BBIOIHCHHS MPOTPaMMBL. J[pYyTHMH CIIOBaMH, HHOIIA HEBO3MOYKHO
Ha 5Tare KOMITHWIIIHH OLPEICTHTh, KaKasi BEPCHS MEPEOPEICIICHHOTO MeTo1a Oy-
JICT BBI3BaHA HA STAIC BHIITOITHCHHS IIPOTPAMMBI.

KpaeyroapHbIM KaMHEM HACIICTOBAHHS H TOMTUMOP(RU3IMA MPEICTACT CISAYIOMIAS
MapaJArMa: «00beKm HOOKIACCA MOHcem UCHONb306AMbCA 6ClOdY, 20€ UCHONb3Y-
emea o6vexm cynepkiaccay. To ects IpH TOGABICHHH K HEPAPXHHU KITACCOB HOBOTO
MOJIKITacca CYIIECTBYIONIHH KOJT C 3K3eMINTIPOM HOBOTO MoJIKIacca Gyer paboTarh
TOYHO TaK K&, KaK M O BCEMH JIPYTHMH SK3EMIUTIPAMHU KJIaCCOB B HEPAPXHH.

IIpu BEI3OBE METO/Ia CHAYalla OH WI[ETCS B caMoM Kilacce. Ecimu MeTox cymect-
BYET, TO OH BBI3BIBacTCS. ECITH ske METO B TEKYIIIEM KJIacce OTCYTCTBYET, To obpa-
TICHHE MPOUCXOTUT K POTUTEITHCKOMY KIIACCY U BBI3BIBACMBIH METOJ] HITIETCS B 3TOM
Kiacce. Eciiy ouCK HEylaueH, To OH IPOJ0IDKAETCS BBEPX II0 HEPAPXHUSCKOMY Jic-
PEBY BILUTOTH JI0 KopHS (BepxHero kiacca Object) uepapxuu.

A3bIK Java

OOBEKTHO-OPHEHTHPOBAHHBIH 3bIK Java, pa3paGoTaHHBIH B KOMIAaHHH Sun
Microsystems B 1995 rofy aiist ooKHBICHUS TpadUKH Ha CTOPOHE KITHEHTA C TIOMO-
LIbIO aIIUICTOB, B HACTOSIIES BpeMs HCIIONB3YETCS IS CO3JaHHS IIEPECHOCHMBIX
Ha pa3JIHyHbIC IUIATHOPMBI H ONCPALHOHHBIC CHCTEMBI IporpaMM. SI3pik Java Ha-
1IeJI MIHPOKOC IIPUMEHEHHE B MTHTEpHET-IIPIIOKCHUSAX, JOOABHB Ha CTATHYCCKHE
U KIMEHTCKHE BEO-CTpaHMIBI JHHAMHYECKYIO IpaduKy, VIy4IIHB HHTepdEHCH
H pPCaJIi30BaB BBIYHCIIHTEIIBHBIC BO3MOKHOCTH. Ho 0OGBEKTHO-OpHCHTHPOBaHHAS
HapajurMa H KpoccIIaTpOpMEHHOCTD MPHBEIIH K TOMY, UTO YKE OYKBAIBHO Uepe3
HECKOJIBKO JICT IIOCJIC CO3JAHHUS SI3bIK IIPAKTHYCCKH IIOKHHYJI KJIIHCHTCKHUE CTPAHUIIBI
U riepebparics Ha cepBepbl. Ha cTopoHe KIHEHTa €10 MECTO 3aHsUIH sI3bIKH JavaScript,
Adobe Flash u npou.

IIpu co3nanuu a3k Java npenonarascs 6oee MPoOCThIM, YEM €10 CHHTaKCHUe-
ckuit mpegok C++. CeromHs ¢ MOSBICHHEM HOBBIX BEPCHH BO3MOKHOCTH SI3BIKA
Java cyIecTBEHHO PacIIHPHINCh H BO MHOTOM MEPEKPHIBAIOT (PYHKITHOHATIBHOCTh
C++. Java yske He yCTyHaeT Mo CI0KHOCTH INPEAIICCTBCHHUKAM H Ha3bIBaTh €T0
MPOCTBIM HENTB3SL

Ot1cyTeTBHE yKaszatenel (HauGoniee omacHoro cpefcTBa si3bika C++) Hembs
CUHTAaTh CY)KCHHEM BO3MOXKHOCTEH, a TeM Oojlee — HETOCTATKOM, 3TO MPOCTO Tpe-
GoBaHHE Ge30MacHOCTH. Bo3MOXXHOCTB paGoTHI C MPOU3BOIBHBIMHU aipeCcaMH MaMs-
TH 4cpe3 OC3TUIIOBBIC YKAa3aTCIH IIO3BOJBICT HIHOPHPOBATH 3AILUTY IAMSITH.
OtcyrcTBHE B Java MHOMKECTBEHHOIO HACJICJOBaHHS JIETKO 3aMEHSCTCS Ha Goliee
HOHATHbIE KOHCTPYKIHH C IIPHMCHEHHEM HHTEPDCHCOB.

CucremHasi GHOIIMOTEKA KJIacCOB s3bIKA Java COJCPIKUT KJIacChl M IAKETHI, pea-
JH3YIOIME H PACILUpSIOIHE Ga30Bblc BO3MOKHOCTH SI3bIKA, a TAKKEC CCTEBBIC
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BBEAEHME B OOI1 U KAACCHI I

CpEICTBa, B3AHMOACHCTBHE C Oa3aMH JIAHHBIX, TpadHIcCKUE HHTEPPCHCH H MHOTOC
Jpyroc. MeToAsI KJIAaCCOB, BITIOYCHHBIX B 5TH OHOMHOTEKH, BhI3bBatoTest JVM (Java
Virtual Machine) Bo BpeMs HHTEPIPETAIIHH TIPOTPAMMEL.

B Java Bce 0OBEKTHI IPOrpaMMBI PACIIOIIOKECHBI B JIMHAMHYECKOH IIaMATH —
Ky4e JaHHBIX (heap) H JOCTYIHBI 0 OGBEKTHBRIM CCHUIKaM, KOTOPHIC, B CBOIO O4c-
penb, xpaHaTcs B creke (stack). DTo pelleHrHe HCKITIOUHIIO HETOCPEICTBCHHBIN JI0-
CTYI K MaMSATH, HO YCIIOKHHUIIO paboTy ¢ SlIeMEHTAMH MACCHBOB H C/IETIAJI0o €€ MEHEE
s¢peKTHBHOU MO cpaBHEHHIO ¢ mporpamMmMmamu Ha C++. B cBoto ouepenp, B Java
MPEIHKEH YCOBEPIIICHCTBOBAHHBIH MEXaHH3M PaGOTHI ¢ KOJUICKIHSIMH, PeaTH3yio-
NHMH OCHOBHBIC JHHAMHYCCKHE CTPYKTYPHI AaHHBIX. HeoGXouMO OTMETHTH, UTO
0OBEKTHASI CChITKA S3bIKa Java cosiepikat HHpOpMAIHIo 0 Kiacce 00beKTa, Ha KOTO-
PHIi OHa cehUTacTes, TaK UTO OOBEKTHAS CCHITKA — 3TO HE YKA3aTeNh, a JCCKPHTITOP
(omucanue) o6bekTa. Hamuuwme neckpuntopor mo3ponsgeT JVM BRITIONHATH MPOBEp-
Ky COBMECTHMOCTH THIIOB Ha (ha3c HHTCPIPESTAIMH KOJA, TCHEPHPYS HCKIIFOUCHUE
B ciryyae omHOkH. B Java u3McHEeHa KOHLETIIUS OPraHU3alUH JHHAMHYECKOIO pac-
IIPENCIICHUS IAMITH: OTCYTCTBYIOT CIIOCOGHI IPOIPaAMMHOTO OCBOOOKICHUS JHHA-
MHYCCKH BBLICIICHHOH IaMaTH. BMecTo 3TOro peajim3oBaHa CHCTEMa aBTOMAaTH-
YECKOI'0 OCBOOOKICHUS NaMITH (COOPILMK Mycopa), BBICIICHHOH C IIOMOILBIO OIle-
patopa new. IIporpaMMHCT MOXKET TOJIBKO PECKOMEH/IOBATH CHCTEME OCBOOOIHUTH
BBIICIICHHYIO JHHAMHYCCKYIO [IaMsTh.

B ommuune ot C++, Java He Nojep>KHBAECT MHOXKECTBEHHOE HACIIEAOBAHUE, IIC-
PETPY3KY OIIEpaTOpOB, GE33HAKOBHIC LIEIIBIE, IIPSIMOEC HHIACKCHPOBAHUE ITAMSTH H, KAK
CIEJICTBHE, YKa3aTemd. B Java cyImecTBYIOT KOHCTPYKTOPHI, HO OTCYTCTBYIOT ACCTPYK-
TopHl (TIPUMEHSETCS aBTOMaTHUYccKasi cOopka Mycopa), He HCHOIb3yeTcs olepaTop
goto ¥ CIToBO const, XOT OHH SRISFOTCS 3apE3CPBHPOBAHHBIMH CTIOBAMH S3BIKA.

KimoueBble u 3ape3epBUpOBaHHbIE CI0BaA 3bIka Java:

abstract continue for new switch

assert default goto* package synchronized
boolean do if private this

break double implements protected throw

byte else import public throws

case enum instanceof return transient
catch extends int short try

char final interface static void

class finally long strictfp volatile
const* float native super while

Kpowme xmouessIx citoB B Java cymiecTBYIOT Tpu uTepana: null, true, false, He o1-
HOCSIIIHECS K KITIOUCBBIM H 3ape3epPBHPOBAHHBIM CIIOBaM.
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! OCHOBbI JAVA

lNMpocToe npurokeHue

Hzyuenue mo6oro S3plka MpOTpaMMUpPOBAHHS YIOOHO HaYHHATH C MPOTPaMMBI
Hepe/iayld CHMBOJIBHOTO COOOIICHHS Ha KOHCOIb.

## 1 # npoctoe AnHefiHoe npraoskenue # OracleSlogan. fava

public class OracleSlogan {
public static void main(String[ ] args) {
// B6iB00 cmpoxu
System.out.println("Enabling the Information Age");

Ho yxe B 3TOM KoJic 3aJIKEH (DYHAAMEHT OYAYIHMX apXHTEKTYPHBIX OIHOOK.
ITycTs npecTaBICHHBIH BBIILIC KIAacC SBIIICTCS IIEPBBIM H3 MHOMKECTBA KJIACCOB CH-
CTEMBI, KOTOpBIE OYIyT CO3/IaHbI B IIPOIecce pa3paboTKH HEOOIBIIOH CHCTEMBI Tic-
pefaud HEKOTOPHIX COOOIIECHUH, COCTOSIIEH, HAallpUMEpP, H3 JABYX—TPEX JECATKOB
kmaccoB. C1poka

System.out.println(“Enabling the Information Age");

MOYKET BCTPEUATHCS B KOJIE STHX KJTaccOoB MHOTOKpaTHO. [IycTh B mpotiecce Tectrpo-
BaHUS WJIH BHCJIPCHHS CHCTEMBI OKMKETCS, 4TO (ppasy HEOOXOAHMO 3aMCHHTDH
HA JIPYTYIO, HAPUMED, B KOHIIE TIOCTABUThH BOCKITUIATEITBHEIH 3HaK. J[1s1 3TOTO TIpO-
IPAMMHUCTY TIpHJACTCS 0OBICKHBATh BECh KOJ, HCKATh MECTa, TJIC BCTpEYacTcs YKa-
3aHHas (ppaza, ¥ 3aMEHATH €€ HOBOK. DTO 110 MEHbIIICH Mepe, HeymoOHo. UTto fenarh
€CJTH TAKHX KJIACCOB — HE TApa JISCATKOB, 4 HECKOITbKO coteH? Bo mbekanue moqo0HbIX
npodiieM COOBIICHUE JTyUIIC XPAHUTD B OTJCIIBHOM METOJIC HITH KOHCTAHTE (4 CIIe
ay4irie — B ¢aiie) u npu HeoOXOIHMOCTH BBI3BIBATh €ro. Torjia H3MEHCHHE TSKCTa
COOOINCHUS TPHUBEJACT K JIOKAJIBHOMY H3MEHEHHIO OJHOH-CAWHCTBEHHOH CTPOKH
koma. B cienyrormmeM npuMepe 3ToT KoJl OYIeT Mepenucan ¢ HCMOMb30BaHHEM JIBYX
KJIaCCOB, PEATH30BAHHBIX HA OCHOBE MPOCTEHINIETO MPUMEHEHHUS! 0OhEKTHO-OpUCH-
THPOBAHHOTO MPOTPAMMHPOBAHHS:

/¥ # 2 # npocroe 0ObEeKTHO-OPHEHTHPOBAHHOE NPHAGKEHHE # FiFs

package by.bsu.simple;
public class FirstProgram {
public static void main(String [ ] args) {
// obvsaBnenue u cosdanue obvexma firstObject
SloganAction firstObject = new SloganAction();
// Bvi308 Memoda, codepwaue20 B6i600 Cmpoku
firstObject.printSlogan();
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3 # npocros kaace # SloganAction

class SloganAction {
void printSlogan() { // onpedenenue memoda
// BviB0d cmpoxu
System.out.println("Enabling the Information Age");

3nechy kiacce FirstProgram wmcmoms3yetcs sl TOTO, YTOOBI OTPEACITHTh METO
main(), KOTOPBIH BRI3BIBACTCS ABTOMATHYESCKH HHTEPTIPETATOPOM Java U MOYKET Ha3bI-
BaThcd KOHTPOJUIEPOM STOTO MPHMHTHBHOTO TpHImKeHHs. MeTto)1 main() momyyaer
B KauecTBE MapaMeTpa apTyMEHTHI KOMaHHOH cTpoku String|[|args, mpencrapmso-
II[HE MACCHB CTPOK, H ABIIeTCS OTKPHITEIM (public) ureHoM Kmacca. DTo o3HayaeT,
yTO MeTo,] main() MoKeT OBITh BHICH H IOCTYTICH JTF0O0oMY Kiaccy. KimoueBoe cioro
static 0OBSBITACT METO/TBI H TIEPEMEHHBIE KITAacCa, HCTOITB3YEMBIE TIPH paboTe ¢ Kilac-
COM B I[EJIOM, a HE TOJIBKO ¢ 0OBhekToM Ki1acca. CHMBOJIBI BEPXHETO H HIDKHETO PETH-
CTpOB 3JIcch paziuyaroTcs. Temo MeToqa main() coepikuT oObSIBICHHE 00BEKTa

SloganAction firstObject = new SloganAction();

H BBI3OB €10 MCTOJa

firstObject.printSlogan();

BriBog ctpoku «Enabling the Information Age» B mpuMepe oCyIIECTRISIET METO/T
println() (In — mepexox k HOBOWH CTpOKE TMOCIE BBHIBOJA) CTATHYCCKOTO TOMIS out
Kiacca System, KOTOPBIH HOJKIIOYACTCS K NPIWIOKESHHIO aBTOMATHUYECKH BMECTE
¢ naketoM java.lang. IIpuBeieHHYIO TIpOTpaMMy HEOOXOJMHMO MOMECTHTH B haiin
FirstProgram.java (pacumpenue.java o0s3aTeIIbHO), UM KOTOPOTO JIOJDKHO COB-
majaath ¢ uMecHeM public-wtacca.

OOBsBIIEHHE KJIACCOB IPEABAPSIET CTPOKA

package by.bsu.simple;

YKa3bIBAIOIAs Ha IIPHHAJUIC)KHOCTH KJIACCOB IIAKETY ¢ HMcHEM by.bsu.sim ple, koTo-
PBIHA SBJISETCS HA CAMOM JICJIC KaTaJIoroM Ha JUCKe. JUIs IpHIOKCHHUS, COCTOSILEIO
U3 JIBYX KJIaCCOB, HAIMYHE MAKECTOB HE gBIseTcd HeobxoauMocThio. OHako Jlaske
IPH OTCYTCTBHH cJloBa package ktacchl GyyT OTHECEHBI K MAKETY MO YMOTUAHHIO
(unnamed), pa3MeIEHHOMY B KOpHE MPOEKTa. ECITH JKe MPHWIOKEHHE COCTOHT U3 He-
CKOJIBKHX COTEH KJIaCCOB, TO pa3sMEIlCHHE KJIACCOB MO MaKeTaM SIBISCTCS SKU3HCH-
HOH HEOOXOAHMOCTHIO.

Kraccrr w3 mpuMepoB 2 u 3 MOTYT COXpaHIThCS KaK B OJTHOM (paiiie, Tak H B JIBYX
¢aiinax FirstProgram.java u SloganAction.java. Ha nmpakTuke crieyeT XpaHHTbD
KJIACCHI B OT/ENBHBIX (haiiiiax, UTo MO3BOISIET BCEM pa3pabOTUHKAM MPOEKTa ObICT-
pee BOCIPUHUMATh KOHIIECTIIUIO TIPHIOKEHUS B LIETIOM.
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/¥ # 4 # npocToe 0ObEKTHO-OPHEHTHPOBAHHOE MPHACXKEHHE # Firsll

package by.bsu.simple.run;
import by.bsu.simple.action.SloganAction; // nodxmoyenue kaacca u3 nakema
public class FirstProgram {
public static void main(String[ ] args) {
SloganAction firstObject = new SloganAction ();
firstObject.printSlogan();

/ #5 # npoctoi kaace # SloganAction.java

package by.bsu.simple.action;
public class SloganAction {
public void printSlogan() {
// 661800 cmpoxu
System.out.println("Enabling the Information Age");

III)()C]X:iiIIII{ii crocod KOMITWIITHH — BBI3OB CTPOYHOI'O KOMITHJIITOPA U3 KOpHE-
BOI'O KaTaJiora, B KOTOpOM HaXOJUTCS KaTaJlIor by, Katanor bsu u tak HAJICC:

javac by/bsu/simple/action/SloganAction.java
javac by/bsu/simple/run/FirstProgram.java

Ilpu ycoenmod koMmwisiuu co3gatoress  daimer  FirstProgram.class
4 SloganAction.class, iMEHa KOTOPBIX COBIIAJAIOT C HMEHAMH KJIACCOB. 3aIlyCTHTh
5TOT GAHTKOJ] MOYKHO C IIOMOIIBIO HHTEpIIpeTaTopa Java:

java by.bsu.simple.run.FirstProgram

3nech k uMeHH NpuioxeHus FirstProgram.class nobarmsetes myTh K MakeTy
oT KopH# TipoekTa by.bsu.simple.run, B KoTopoM OH pacmomoxkeH.

UTo6Bl KOMIWIHPOBATh H BBHIIOIHHTH TPHIOKCHHE, HEOOXOJHUMO 3arpy3HTh
H YCTAHOBHTS [IOCJICHIOIO BEPCHIO IIAKESTa, HAIIPHMEP II0 aJIpecy:

http://www.oracle.com/technetwork/java/javase/downloads/

IIpu HHCTAJUIAIHH PCKOMEHIYETCS YKa3bIBATh JUIS pa3MELICHHS KOpHEBOI KaTa-
nor. Ecu JDK yceranornena B qupekropun (uis Windows) c:\Java\jdk7, 1o kaTa-
JIOT, KOTOPHIH KoMIuIsiTop Java GyfieT paccMaTpHBaTh KaK KOPHEBOH JUIS HEpapXUH
MAaKETOB, MOXKHO BPYUHYIO 33/1aBaTh C IOMOIIBIO TIEPEMEHHOH CPEIBI OKPYKEHHS
B Bujc: CLASSPATH=.;c:\Java\jdk7\.

IlepeMeHHOH 3a/1aHO €IIe OJTHO 3HAUEHHE «.» JUIS HCTIONb30BaHHSA TEKYIEH /-
pEKTOpHH, HanipuMep, ¢:\workspace B kauecTBe pabouci JIII XpaHEHHS CBOUX c00-
CTBEHHBIX TPUIIOKECHHH.

YUto6bl MOJKHO OBUIO BBI3BIBATH CaM KOMIIWJISTOP M APYTHE HCHOIHIEMBIC
nporpammsl, TnepeMeHHyI0o PATH HyKkHO TNpoHHHIMAaTH3UPOBaTh B BHJC
PATH=c:\Java\jdk7\bin.
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DTOT MyTh YKa3hIBacT Ha MECTOpacHoIoKeHHE (JailyloB javac.exe H java.exe.
B pasnuuHBIX BEpCHSX ONECPALMOHHBIX cHcTeM IyTh K JDK MoOXKeT yka3bpiBaThes
PAa3IMYHBIMU CIIOCOOAMH.

OfHako IpH OJHOBPEMEHHOM HCIIOB30BAHHH HECKOJIBKHX PAdTHYHBIX BEPCHH
KOMITWIATOPA U Pa3IMYHBIX OHOMOTEK IIPUMECHEHHE IIEPEMEHHBIX CPEJIbI OKPYIKCHHUS
HauHHACT MeIaTh 3pheKTHBHOH paboTe, Tak KaK TPH BHITIOJTHCHUH TPHIOXKSHHUS 1O~
HCK KJlacca OCYMICCTRIICTCS HE3aBUCHMO OT BepcuH. Korjia BHpPTyalTbHasi MaridHa
OOHapY)KUBACT KITACC ¢ MOMXOMSIIHM HMEHEM, OHa €ro U ToATpykaet. Takas cutya-
IS TIPEAPACTIONATAET K OIMMHOKaM, Topoil TpyaHoonpeaemuMbiM. [losTomy nepeMeH-
HBIC OKPY)KCHHS HAUHHAFOTITHM MPOTPAMMHCTAM JIYYIIIE HE OTIPEACIISATh BOBCE.

O6paboTKa apTyMEHTOB KOMAHTHOH CTPOKH, TIEPEIaBaeMbIX B METOT main(), OTHO-
CHTCSA K HECOOXOMUMBIM B CaMOM Hayasie 0Oy4YEHHUS S3BIKY MPOrpaMMaM. ApryMeHTHI
TPEICTARIISIOT TIOCIIEIOBATEIFHOCTD CTPOK, Pa3JIeTICHHBIX MPOOETIaMH, 3HAUCHHS KOTO-
PBIX IIPHCBaHBAIOTCS 00beKkTaM MaccHBa String[]ar gs. OnemenTy args[0] npucpanBaet-
Csl 3HaYCHHE TIEPBOH CTPOKH IOC/IC HMCH KOMITWIATOpa M NpwiokeHus. Kommuectso
apryMeHTOB olpesersiercs 3HaucHHeM args.length. Ilone argslength smisercs xoH-
CTAHTHBIM TIOJIEM KJTacca, MPE/CTARISIONIETO MACCHB, 3HAYCHHE KOTOPOTO HE MOYKET
OBITh H3MEHEHO Ha IPOTSHKCHUH BCETO XKH3HEHHOTO LHKIIA 0OBEKTa-MAacCHBaA.

/* # 6 # BbIBOA aDTYMEHTOB KOMAHAHOH CTPOKH B KOHCOAb # P

package by.bsu.arg;
public class PrintArguments {
public static void main(String[ ] args) {
for (String str : args) {
System.out.printf("AprymeHT-> %s¥n", str);

B nanHOM mpHuMepe Hcmonb3yeTcest MUK for IS HEMHEKCHpyeMoro nepebopa
BCEX MIEMCHTOB H MeTo/ popMaTHpoBaHHOTO BEIBoga printf(). ToT sxe pesymprar
OBUI GBI IIOJTYYCEH IIPH HCIIOJIb30BAHHH TPaJHIHOHHOTO BHJa IHKIa for

for (int 1 = 9; 1 < args.length; i++) {
System.out.println("Apryment-> " + args[i]);

3aIycK 5TOT0 NPHIIOKEHHS OCYILECTRIISETCS C [IOMOLIBIO CIICIVIOIMIEH KOMaH/-
HOM CTPOKH BHJa:

java by.bsu.arg.PrintArguments 2012 Oracle "Java SE 7"

UTO IIPUBEAET K BHIBOAY Ha KOHCOJIb CJICZ[yIOH_[Cﬁ I/IH(bOpMaLII/II/II

AprymenT-> 2012
AprymenTt-> Oracle
AprymenT->Java SE 7
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HpI{]'IO)I(CHHC, 3aIlyCKacMoC C aprymMmcHTaMH KOMaHZ[HOﬁ CTPOKH, MOXCT OBITh
HCIIOJIB30BAHO KaK OJHUH U3 IIPUMHTHBHBIX croco6oB BBOJIa B IIPHIOKCHUC BHCIII-
HHX JaHHBIX.

OCHOBbBI KAACCOB U 00bEKTOB Java

Kiacerr B si3bIke Java 00BSIHHSIOT MOJIS KJIACCA, METO/IBI, KOHCTPYKTOPBL, JIOTHYECCKHE
GITOKH M BHYTPEHHHUE Ky1acchl. OCHOBHBIC OTTHYHS OT KaccoB C++: Bce (pYHKIMH orpe-
JISTSIIOTCS. BHYTPH KJIACCOB M HA3BIBAIOTCS MErHOOAMHU;, HEBO3MOJKHO CO3/[aTh MCTOZ,
HE SIRSFOIIUHCS METOJIOM KJIacca, WM OOBSBHTH METO BHE KIIACCA;, CIIEIU(HKATOPHL J0-
ctyma public, private, protected Bo3IEHCTBYIOT monbko Ha me obbaeNeHUa NOJEti, Memo-
008 U KNACCOB, NEPeO KOMOPLIMU OHU CIMOAM, & HE HA Y4acTOK OT OHOIO JI0 JAPYIOIo
crepduKaTopa, Kak B C++; SJIEMEHTHI [0 YMOTYAHHIO HE YCTaHARTUBAIOTCS B private,
a JIOCTYTTHBI JTS KJACCOB |3 JJaHHOTO makeTa. OOBSRIICHHE Kiacca HMEET BHIT:

[cneungukaTops] class WmaKnacca [extends CynepKnacc] [implements crnucok uHTepdeiicor] {
/¥ onpejeneHue knacca */

Crienudukatop JocTyna K Kiaccy MoxeT 6biTh public (xwiace goctyneH B gaH-
HOM IIaKeTe M BHe makeTa), final (kiacc He MOXKeT HMETh IojKIaccoB), abstract
(KIacc MOXKET COAEp)KaTh aOCTPaKTHBIE METOABL, OOBEKT TAKOIO KJlacca CO3/aTh
Henb3s). 1o ymomyanmro, eciu cnienuduKkaTop Kiacca HE 3a/[aH, OH YCTaHABIHBACT-
cs1 B ApyskecTBeHHbIH (friendly). Takoi kmace JOCTYIEH TOJIBKO B TEKYIIIEM TIAKETE.
Cnenuduxatop friendly mpu oGbSBICHHH BOOOIIE HE UCTIONB3YETCS H HE SBISETCS
KJTFOUECBHIM CJTOBOM SI3BIKa. DTO CIIOBO HCIIOMB3YETCS B CIICHTE TIPOTPAMMHCTOB, YTO-
OBl KaK-TO KOPOTKO 0003HAYHTH 3HAYCHUE N0 YMOTYAHHIO.

Knacc Hacienyet Bce CBOHCTBA H METOBI CYNIEpKIacca, YKa3aHHOTO Tocye KITio-
YeBOTO CII0Ba extends, H MOJKET BKIIFOYaTh MHO)KECTBO HHTEP(EHCOB, MEPEUHCIICH-
HBIX Yepe3 3aIsTyIo MOocIIe KIFo4YeBoTo cioBa implements. MHTepdeiicsr oueHs mo-
XOKH Ha aOCTPaKTHBIE KIACChI, COJICPIKAIIHE TOJIBKO KOHCTAHTHI H CHTHATYPHI METO-
JIoB Oe3 peaTH3aluy.

Bce wiacchl JT060T0 MPWIOKEHHS YCIIOBHO Pa3/IeISIFOTCS HA JIBS TPYIIITBL: KJIACCH —
HOCHTEIH HH(popMAaLHU M KIacchl, paboTarorue ¢ HHpopMmarmei. Kiaces, oGrnanato-
1ue HHOPMALHEH, COlepIKaT JaHHbIE O IIPEIMETHOH oOnacTH npwiokeHus. Hanpumep,
€CJTH NPUJIOKEHHE TIPSIHA3HAYCHO [T YIIPABIICHHS BO3/YIIHBIM JBIDKCHUEM, TO TIPEI-
METHOM 00JIaCTBIO OYIyT CaMOJICTBL, TTacCayKUpHI U 1p. IIpH npoekTHpoBaHUH KIaccoB
HH(POPMAITHOHHBIX SKCTIEPTOB BA’KHA HHKATICYBIIMSL, 00CCIICUHBAFOIAS 3HAYCHHSIM IT0-
JleH KIAacCOB KOPPEKTHOCTh HH(pOpMAIMH. Y paccMOTpeHHoOro Bhime kiacca House
ecthb noste number Windows, 3HaucHHE KOTOPOIO Ha MOMKET OBITh OTPHIATCIIHHBIM.
C TOMOITIBIO HHKATICYIISIHH KJIFOUSBBIM CJIOBOM private 3aKphIBacTCs MPSMOH JOCTYI
K 3HAYCHHIO TIOJIS Uepe3 0OBEKT, a METO/, OTBSUAIOIIIHH 32 HHHUIIHATH3AIHIO 3SHAUCHHS
OIS, OYJIET BBIOHSATH TIPOBEPKY BXOMSIIETO 3HAYEHHS HA KOPPEKTHOCT.
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B xayecTBe mpuMepa ¢ HapyIICHHEM HHKATICYIISIHH MOYKHO PAacCMOTPETh KiIace
Coin B IpUJIOKEHHH TTO0 00PaOOTKE MOHET.

A # 7 # npocToli MprMEP KAZCCa HOCHTEAS HHibopMatut # Coin.fa

package by.bsu.fund.bean;
public class Coin {
public double diameter; // HapyweHue uHKGNCYAAUUU
private double weight; // npaBusbhas unkancynsyus
public double getDiameter() {
return diameter;

}

public void setDiameter(double value) {
if (value > @) {
diameter = value;
} else {
diameter = 0.01; // 3Ha4eHue no YyMOA4AHUD

}

public double takeWeight() { // Hexoppexmno: HenpaBunbHoe ums Memoda
return weight;

}
public void setWeight(double value) {
weight = value;

Kiacc Coin cogepyxut aBa nons diameter u weight, momeuennsie kak public
U private. 3HaucHHE 1107151 Weight MOXKHO H3MEHSTH TOJIBKO IIPH IIOMOIIM METOJIOB,
Hanpumep, setWeight (double value). B HekoTOphIX cHTyanusX 3aMEHa HEKOPPEKT-
HOTO 3HAYCHHUS HAa 3HAYCHUC MO YMOIYAHHIO MOXKET IIPHBECTH K Oojiee rpyOhIM
OIIMOKaM B JaJIbHEHINIEM, IOATOMY YaCTO BMECTO 3aMCHBI IIPOH3BOJUTCS TEHEPALIUS
ucwnoueHus. 1loste diameter JocTynHO HemoCpeICcTBEHHO depe3 00OBEKT Kilacca
Coin. Tlosnie, oObsIBIICHHOE TAKUM CIIOCOOOM, CUHTACTCS OOBSBICHHBIM C HapyIic-
HHEM «TYTOH» HHKATICYIIIHH, CIIEACTBHEM YETO MOYKET OBITh HapyIICHHE KOPPEKT-
HOCTH WH(OPMATIHH, KaK 5TO TIOKa3aHO HIDKE:

A # 8 # AeMORCTRALIMS HOCACACTBHI HAPYICHHS HHKANCY AL #

package by.bsu.fund.run;
import by.bsu.fund.bean.Coin;
public class Runner {
public static void main(String[ ] args) {

Coin ob = new Coin();

ob.diameter = -08.12; // HexoppexmHo: npsmol docmyn

ob.setWeight(100);

// ob.weight = -158; // none nedocmynHo: compile error
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Y1008l KOMITHIAIHS KOJa BHIA

ob.diameter = -0.12;
cTajia HCBO3MO)I(HOi7[, CIICaYCT II0JIC diameter wiacca Coin oGBSIBHTE B BH/JC
private double diameter;

TOoTAa CTpOKa C MOIBITKOH IIpSAMOTO IIPHCBAUBAHHUA 3HAYCHHUS II0JI C IIOMOIIBIO
CCHUIKH Ha 0OBEKT IqDI{szﬂfiT‘I(()IIIII(;EK: KOMITHISIITHH

A # 9 # «Tyroy MHKANCYAMpOBAHHLI KAacc (fava Bean) # Coin.fava

package by.bsu.fund.bean;
public class Coin {
private double diameter; // npaBusnvHas uxkancyasuus
private double weight; // npaBumbHas unkancynsuus
public double getDiameter() {
return diameter;
}
public void setDiameter(double value) {
if(value > 0) {
diameter = value;
} else {
System.out.println("OTpuuaTensHoit adameTp!™);

}
public double getWeight() { // npaBuasHoe ums memoda
return weight;

}
public void setWeight(double value) {

weight = value;

IIpoBepka KOPPEKTHOCTH BXOASANICH H3BHE HH(OPMAIHH OCYIIECTRISICTCS B Me-
Tozie setDiameter(double value) u 1o3BosIsIET YBEAOMHUTD O HAPYILICHUH HHHI[HAJIH-
3arun o0bekTa. loctym k public-MeToaM 00bekTa KiTacca OCYILECTBISICTCS TOIBKO
HocJIe co3/laHus 0ObeKTa JAHHOTO Kiacca.

/¥ # 10 # cozaanme 06beKTa, AOCTYI K AOAAM H METOAaM 0OberTa # Com

# Runner.java %/

package by.bsu.fund.action;

import by.bsu.fund.bean.Coin;

public class CompareCoin {

public void compareDiameter(Coin first, Coin second) {
double delta = first.getDiameter() - second.getDiameter();
if (delta > 8) {
System.out.println("Nepean MoHeTa 6oAbe BTOpoi Ha " + delta);

} else if (delta == @) {
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System.out.println("MoHeTsl WMewT oAuHaKOBbIE AdameTp");
} else {
System.out.println("BTropaa MoHeTa 6onswe nepeoi Ha " + -delta);

}

package by.bsu.fund.run;

import by.bsu.fund.bean.Coin;

import by.bsu.fund.action.CompareCoin;

public class Runner {

public static void main(String[ ] args) {

Coin obl = new Coin();
obl.setDiameter(-0.11); // coobuerue 0 HenpaBunbHeix OGHHLIX
obl.setDiameter(8.12); // xoppexmHo
obl.setWeight(158);
Coin ob2 = new Coin();
ob2.setDiameter(0.21);
ob2.setWeight(170);
CompareCoin ca = new CompareCoin();
ca.compareDiameter(obl, ob2);

KoMIuiimus 1 BHIIOJIHEHHE JAHHOTO KOJIA IIPUBEYT K BRIBOAY HA KOHCOJIb CJIe-
Jyronici HHpOpMaIuH:

OTpunarejbHbIii JuaMeTp!
Bropasi MoHeTa Gosibiue nepBoii Ha 0.09.

OO0neKT KIacca cosgactes 3a apa mara. CHayasia oOBSIBIIIETCS CCBUIKA HAa 00b-
eKT KJacca. 3aTeM C MOMOIIBIO ONEPATOPA NEW CO3JIACTCSA SK3EMIUISIP 0OBCKTa,
HAIIPUMED:

Coin obl; // obvaBaenue ccoinku
obl = new Coin(); // co3danue obvexma

OxHako >TH JABa JCHCTBHSI 0OBIYHO OOBCIHHSIOT B OHO:

Coin obl = new Coin(); /* obwvsaBaenHue ccsinku u co3danue obvexma */

OmnepaTop new BBI3BIBACT KOHCTPYKTOP, B JAHHOM MpPHMEPE KOHCTPYKTOP
Mo YMOTYaHHIo O€3 MapaMeTPOB, HO B KPYIITBIX CKOOKAaX MOTYT pPa3MEIIAThCS apry-
MEHTHI, TIEpelaBacMble KOHCTPYKTOPY, ECITH Y KJTacca 0OBSBICH KOHCTPYKTOP C Ta-
pametpamu. OTieparis MPHCBAWBAHHUS /TSI 0OBEKTOB 03HAYACT, UTO JIBE CCHUTKH OY-
JIYT YKa3bIBATh HA OJHH M TOT K€ YUACTOK MAMSITH.

Meton compareDiameter(Coin first, Coin second) BHITIONHAET J{Ba ACHCTBUS,
KOTOPBIE CIIEAYET Pa3/CIATh: BHITIONHACT CPaBHEHHE W Te4aTacT oTyeT. JleHcTRUsS
CITHTITKOM Pa3THYHBI TT0 MIPHPOJIE, YTOOBI OBITh COBMEICHHBIMH. ECTECTBEHHBIM pe-
MICHHEM OY/IET H3MECHHTD BO3BpAINaeMoe 3HAUCHHE METO/1a Ha int ¥ OCTABHTh B HEM
TOJIbKO BBIYUHMCJICHHS.
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S*# 11 # MeToa CpaBHeRms SK3eMNASPOB 110 OAHOMY MOAID #

public int compareDiameter(Coin first, Coin second) {
int result = 6;
double delta = first.getDiameter() - second.getDiameter();
if (delta > 8) {
result = 1;
} else if (delta < 8) {
result = -1;

}

return result;

QopMHPOBAHHE OTUETA CIICTYET IOMECTHTH B IPYTOH METOJ IPYTroro Kiacca.

OObeKTHbIEe CCbIAKM

Java paGoTaeT He ¢ 0OBEKTaMH, a ¢ CCHUTKAMH Ha 0OBEKTHL. DTO 0OBSICHICT
TO, YUTO OTEPAI[UH CPaBHEHHS CCHUIOK Ha 0OBEKTH HE HMEIOT CMBICIA, TaK Kak
MIPH 5TOM CpaBHUBAIOTCS aapeca. J[1s cpaBHEHHS 0OBEKTOB Ha SKBHBAJICHTHOCTh
10 3HAYCHHIO HEOOXOJHMO HCIOIb30BATH CIICIIHAIBHBIC METOMBI, HATIPHMED,
equals(Object ob). D1oT METO) HaciieAyeTCS B KOKIBIH KIacc M3 CylepKiacca
Object, KOTOPBIi JISKUT B KOPHE JICPCBA HEPAPXHH BCEX KIIACCOB U JIOJDKCH IEpeo-
MIPEJCIATLCS B MOJKIIACCE JUTS OMPECIICHUS SKBUBAJICHTHOCTH COJIEP’KHMOTO JIBYX
0OBEKTOB HTOIO KJIacca.

/¥ # 12 # cpaBHerune cchiroK # 0BbeKToB # ComparisonStings.,

package by.bsu.strings;
public class ComparisonStrings {
public static void main(String[ ] args) {

String s1, s2;
s1 = "Java";
§2 = S1; // nepeMeHHAs CCbiAAeNCA HA My Xe CHpoxy
System.out.println(“cpaBHenue ccoinok " + (sl == s2)); // pesyasmam true
// co3danue HoBo20 obvexma
s2 = new String("Java"); // 3kBUBaneHTHO s2 = new String(sl);
System.out.println(“cpaBHenue ccoinok "+ (sl == s2)); // pe3ysemam false
System.out.println(“cpaBHeHue 3HaveHWUd " + sl.equals(s2)); // pe3ysaemam true

B pesynbrate BHINOTHEHUS IeHCTBHA $2 = s1 mosryyaeTcs, 4To 06e CChUIKH CCHI-
JIal0Tcs Ha OJTHH M TOT %€ 00beKT. OTnepaTop «==» BO3BpallacT true IMpH CPaBHCHUH
CCBUIOK TOJIBKO B TOM CJIy4ac, €CJTH OHH CCBUIAIOTCS Ha OJIMH H TOT e OOBEKT.

Ecmi e cchUTKy HHUIMATTH3HPOBATH MPH MOMOIIHM KOHCTPYKTOpa s2 = new String(s1),
TO CO3/1acTCsl HOBBIH OOBEKT B JPYIOM Y4YaCTKE HAMSTH, KOTOPBIH HHHI[UATH3HPYETCS
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3HAYCHHUEM, B3ATHIM y 00bekTa s1. B HTOTE CYIIECTBYIOT ABE CCHUIKH, KaXKIast H3 KO-
TOPHIX HE3ABHCHMO CChUIACTCS HA OOBCKT, KOTOPBHIH HHKAK (PH3HYCCKH HE CBSI3aH
Japyrum oonekToM. [losToMy omepatop cpaBHEHUS CCHUTOK BO3BPAIACT PE3YIIBTAT
false, Tak Kak CCHUIKH CCBUTAIOTCS HA PA3THYHBIC YYacTKH maMsITH. OOBEKTH 00ma-
JIAIOT OJWHAKOBBIMH 3HAYCHHSMH, YTO JIETKO OIPEIACISICTCS BBHI3OBOM METOA
equals(Object o).

Ecnu B mporecce pa3paboTku BO3HHKAET HEOOXOAHMOCTh B CPAaBHCHHH TTO 3Ha-
YEHHIO 0OBEKTOB KJTACCOB, CO3TaHHBIX TIPOTPAMMHECTOM, TS 3TOTO CIEAYET MEPE0-
TIpeNeTHTh B JaHHOM Kilacce MeTof equals(Object 0) B COOTBETCTBHH ¢ TEMH KpPH-
TEPUSIMH CPaBHEHHUS, KOTOPBIE CYITIECTBYIOT JUIS OOBEKTOB JIAHHOTO THIIA HITH
MO CTaHJAPTHBIM MPABHIAM, 33JJAHHBIM B JIOKYMCHTAT[HH.

KoHcoAb

Komcomns onpeaenseTcs mporpaMMoi, MPeA0oCTARISIONICH HHTepdehc KoMan-
HOW CTPOKH I HHTEPAKTHBHOTO 0OMEHA TEKCTOBBIMH KOMAHIAMH H COOOIIICHHSIMH
C OTIEPAIHOHHOH CHCTEMOH HITH MPOTPAMMHBIM 00€CIICUCHHEM.

BzaumogeiicTBHE ¢ KOHCONBIO C MOMOTMIBIO TTOTOKA (00bekTa Kilacca) System.in
npeAcTapIsgeT coOOH ONHH H3 TPOCTCHINMX CHOCOOOB Iepeqayd HHGOpMAauu
B npwiokeHUe. 1IpH co3aHuu NepBhIX MPHWIOKCHHH TAKOTO poJia Mepeiava B HHX
HH(POPMAIHH SBIISICTCS CIHHCTBEHHO JAOCTYITHOHN JIIS HAUHHAIOIIETO TPOrPaMMHE-
cta. B cienyroreM npuMepe paccMaTpuBaeTcsl BBOA HH(POPMAIUH B BHJIE CHMBOJIA
U3 TOTOKA BBOJIA, CBSI3aHHOTO C KOHCOJIBIO, H MOCJICAYIONIETO BBIBOJIa HA KOHCOITh
CHMBOJIA H €T0 YHCIIOBOTO KOJIA.

A # 13 # utenme cumBoaa w3 notoka System.in # ReadCharl

package by.bsu.console;
public class ReadCharRunner {
public static void main(String[ ] args) {
int x;
try {
x = System.in.read();
char ¢ = (char)x;
System.out.println("Kog cumBona:
} catch (java.io.IOException e) {
System.err.println("ow6éka BBOAA

" "

+C+ " =" X))

+ e);

O6paboTka HcxmounteasHol cutyaruu IOException, koTopas MoXKeT BO3HHK-
HYTb B OIICPAIlHSIX BBOJA/BBIBOJIA H B JIIOOBIX JAPYTHX B3aHMOJCHCTBHSX C BHCIIHH-
MH YCTPOMCTBAMH, OCYILECCTBIICTCS B METojc main() ¢ IOMOIIBIO pEaU3alUuU
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Grioka try-catch. Eciin onmOoK Ipy BHITOJIHEHHH HE BO3HHKAET, BHIIIOIHICTCS GIIOK
try {}, B IpPOTHBHOM CITyYac ICHEPUPYETCS HCKIIOUUTEIIPHAS CHTYAL(USL, H BBIIIOJIHE-
HHUE TIPOTPAMMEI IEPEXBaThIBacT OiI0K catch {}.

Bgop 6110ka HHbOpMaUH OCYIIECTRISIETCS MOCPEACTBOM YTCHHUS CTPOKH H3 KOH-
COJIH C IIOMOIIBIO BO3MOKHOCTEH 00BeKTa Kilacca Scanner, HMEIOIIETO BO3MOMK-
HOCTh COCTHHATHCS MPAKTHUYCCKH C JIFOOBIM HCTOYHHKOM HH(OPMAIHH: CTPOKOH,
(aiiom, coketoM, afpecom B MHTEepHETE, ¢ TIOOBIM 0OBEKTOM, W3 KOTOPOTO MOYKHO
TOJTYYHTh CCBUIKY Ha MOTOK BBOJIA.

S # 14 # uTenue cTpoKH 13 KoHcoad # RunScanner.fava

package by.bsu.console;

import java.util.Scanner;

public class RunScanner {

public static void main(String[ ] args) {

System.out.println("BeeauTe Bawe UMA W HakmuTe <Enter>:");
Scanner scan = new Scanner(System.in);
String name = scan.next();
System.out.println("NpueerT,
scan.close();

"

+ name);

}
B pesynbrate 3amycka NpHIOKEHHUS OyAET BRIBEJIEHO, HALIPUMEP, CIICAYIOLIEE:

Beeaurte Bame uma u Haxxmure <Enter>:
Ocman
IIpuBer, OcTan.

ITo»ke GynyT paccMoTpeHsl Gostee YIOOHBIC CIIOCOOB! H3BIICUEHHS HH(pOpMAIUH
H3 TIOTOKA BBOJIAa C TIOMOIIIBIO KIacca Scanner, B KAYeCTBE KOTOPOTO MOYKET (DHTYpH-
POBaTh HE TOJIBKO KOHCOJIb, HO H JTUCKOBBIH (haill1, CTPOKA, COKSTHOE COCAHHEHHE H TIP.

Base code conventions

IIpu BBIGOpE HMEHH KIacca, OIS, METO/IA HCTIONIB30BATh LIC/IbHBIC CJIOBA, TIOJIHOCTHIO
HCKITIOYHThH cOKparmecHus. 110 BO3MOYKHOCTH OIYCKaTh TPEIOTH H OUESBH/IHBIE CBS3YIO-
e cJioBa. AGOPEBHATYPHI HCTIOTB30BATh TOJTBKO B TOM CJTy4ae, KOTJIa OHH OYCBH)THBL.

WM xnacca Beera numieTes ¢ 6ompmoi 6ykeel: Coin, Developer.

Ecnmu mMs xTacca cOCTOHT U3 JIBYX U 6oJiee CII0B, TO BTOPOE H CIIETYIOTIHE CIIOBa
MHTITYTCS CITHTHO C TPEBIAYIHM H HAYHHAIOTCA ¢ 6ombiiol 6ykBel: AncientCoin,
FrontendDeveloper.

Hmsa MeTo/1a BeeTia HIIIETCS ¢ MalcHbKoH GYKBHI: perform(), execute().

Ecmu mMst MeTO/Ta COCTOUT U3 JIBYX U GoJIEe CITOB, TO BTOPOE H CIIETYIOIIHE CIIOBA
ITHIITYTCS CIIUTHO C IPEABLAYIIIMM H HaUHHAIOTCA ¢ Gortbiiod OykBel: performTask(),
executeBaseAction().
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Hms nosis wiacca, JIOKaJIbHOH IIEPEMEHHOH U IIapaMeTpa METOa BCETA UMY T-
csl ¢ MaJICHbKOH OYyKBEL: weight, price.

Eciu uMms noss wiacca, JIOKaJIbHOH IIEpEMEHHOM M IIapaMeTpa METo/ia COCTOMT
U3 JIBYX H GoJIee CJI0B, TO BTOPOE H CJICAVIOIIME CJIOBA IHIIYTCS CIUTHO C IIPEIbIAY-
UM H HauyuHaroTes ¢ Gonpmoii GykBeL: priceTicket, typeProject.

KoncTtantel U mepeuncienud mumytcs B BepxHeMm peructpe: DISCOUNT,
MAX RANGE.

Bee uMeHa makeToB MHITYTeS ¢ MalicHbKoW OykBHL. COKpamieHHS JOMYCTHMBI
TOJTBKO B CITy4ac, €CTH WM TMaKeTa CITHITKOM JiTuHHOe: 10 Win Gollee CHMBOMIOB.
Hcnomp3oBanue Udp U APYTHX CHMBOIIOB HEXETATETBHO.

3asanmsa K mase 1

Bapuant A

1. IlpuBercTBoBaTH JIIO0OTO IIOJIB3OBATENS IIPH BBOJEC €10 HMEHHU UYepe3 KOMaH[-
HYIO CTPOKY.

2. Oto06pa3uTh B OKHE KOHCOJIH apryMCHTHI KOMAaHJHOH CTPOKH B OOpaTHOM
HOPSIIIKE.

3. BpriBecTH 3alaHHOE KOTHYECTBO CITYYaHHBIX YHCEN C MIEPEXo/IoM H Oe3 mepexo/ia
Ha HOBYIO CTPOKY.

4. BecTH mapoIb W3 KOMaHHOH CTPOKH H CPAaBHHTH €10 CO CTPOKOH-00pa3IoM.

5. BpecTH 1eBIe YHCTA KAK apTYMEHTBI KOMaHHOM CTPOKH, MOJACUHTATh HX CYyM-
MBI (TIPOU3BE/ICHHUS) U BRIBECTH PE3YITbTAT Ha KOHCOJb.

6. BrBect dammmmio pazpaGoTyrKa, TaTy H BpeMs MOMYUYCHHS 3a/TaHHS, a TAKKE
JIaTy M BpEMS CJIaYH 3aJIaHHS.

Bapuant B

BeecTH ¢ KoHCOIH 7 1[ebIX Yucell. Ha KOHCOIb BBIBECTH:

YeTHBIE H HEYETHBIE YHCITA.

HauGospllice H HAHMCHBIILICE YHCJIO.

Uucria, KOTOpHBIE JeiATCs Ha 3 Wik Ha 9.

Uucia, KoTophie AeIATcs Ha S v Ha 7.

OIEMEHTBL, PACTIOIIOKEHHBIE METOOM ITY3BIPHKA 110 YOBIBAHHIO MOTYJICH.
Bee Tpex3HauHble uymcia, B JCCATHYHOH 3alHCH KOTOPBIX HET OJUHAKOBBIX
wbp.

7. HauGonpumi oOIHMH JSTHTETh H HAUMEHBIIIEE 001Iee KPATHOE STHX YHCEIL
8. IlpocTeie uncia.

9. OTcopTHPOBaHHBIEC YHCIIA B TIOPI/IKE BO3PACTAHHS H YOBIBAHUSL.

10. Yucna B mopsjike YOBIBAHHS YACTOTHI BCTPEUACMOCTH YHCE.

11. «CHacTIHBEIC» YHCIA.

AN
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12. Yucna @ubonayuu: 0 = f1 =1, f(n) = f (n—1) + f(n-2).

13. Yucra-naaHHAPOMBL, 3HAYCHHS KOTOPBIX B IIPSIMOM H 0OpaTHOM NOPSLIKE COBIIA-
JAIOT.

14. DneMEHTBI, KOTOPBIC PaBHBI IIOJIyCYMME COCECHHX JICMEHTOB.

15. Tlepuon pecsaTHYHOM ApoOH p = m/1 VIS TIEPBBIX JIBYX ICIIBIX MMOJIOXKHTETBHBIX
YHCell 1 ¥ 1M, PACTIONIO’KEHHBIX OJPSL.

16. IlocTpouts TpeyrombHuK 1lackans ay1g mepBoTo MOIOKHTETBHOTO YHCTIA.

TecroBble 3asanna k mase 1

Bornipoc 1.1.

Jlan xoj mporpamm:
A) B)
public class Quest21 { public class Quest22 {
public static void main (String [] args) { String java = "Java 7",
System.out.println ("Hello, java 7"); public static void main (String [] args) {
} System.out.println (java),
b ¥
O) '
public class Quest23

{
System.out.println ("Java 7"),

}

b
VikakuTe, 4T0 CKOMITUITHpYETCs 6¢3 ommbok (BriGepuTe 1).
1) AB
2) BC
3) ABC
4) A
5) AC

Boripoc 1.2.

Bribepute npaBUIbHBIC YTBEPIICHUS (2):

1) KImacc — 3TO THIT JaHHBIX;

2) 0OBEKT KIacca MOXKCT HCIIOJIB30BAThCS BCIOAY, IAE HCIOIB3YETCS OOBEKT
MOJTKJTacCa;,

3) 0OBEKT KITacca MOXKHO CO3/1aTh TOJIBKO OJHH pas;

4) Ha 0OBEKT KTacca MOYKET HE CCHUTATHCS OOBEKTHAS TIEPEMEHHAS.
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Bonpoc 1.3.

BeTaBhTe Ha MecTo mpouepka HazBaHHE ofHOTO W3 pHHIUTIOB OOII Tak, 4To6HI
MOITyYHJIOCh BEpHOE ompeeneHue (1):
1) HaciegoBaHHE
2) nomumopdu3M
3) mo3jHEE CRSI3FIBAHHE
4) MHKamcymsanus

— 910 0ObEOUHEHUE OaHHbLX U MEMOO08, NPEOHASHAYEHHbIX Ol

MAHUNYIUPOBAHUA SMUMU OGHHBIMU 8 HOBOM mune — Kaacce.

Bonpoc 1.4.
Jan xox;

String s; // 1
if ((s = "java") == "java") {// 2
System.out.println (s+ " true");
} else {
System.out.println (s+ " false");

3

Uto OyzeT pe3yiIbTaToM KOMITIISIIHH | 3amycka s1oro koja (1)?
1) ommbka KOMIWIALHH B CTPOKE 1, IEpeMeHHasI HE NP OHHHIHAJIH3HPOBAHA
2) ommOKa KOMIHIISIHH B CTPOKE 2, HETIPABUIILHOE BBIPAYKCHHE JIIS otiepaTopa if
3) Ha KOHCOJIb BRIBEACTCS java true
4) Ha KOHCOJIb BRIBEACTCA java false

Bornpoc 1.5.
Jlan kot

public class Quest5 §
private static void main (String [] args) {
System.out.println (args [2]);
¥

3
Y10 npoH30HAET, €CITH STOT KOJI BRITOTHACTCS CIICYIOICH KOMAHTHOH CTPOKOH:
Java QuestS Java 7"" (1)?
1) BeiBemeTes: Java 7
2) ommbka Bpemenu BeinotHeHHS NullPointerException
3) ommbka Bpemenu BeimotHeHHS ArraylndexOutOfBoundsException
4) BeiBeseTes: Java 7 <mycTtas cTpoka™>
5) BeIBejeTCs: <IMycTas CTPOKa™>
6) TIpUIIOXKCHUE HE 3aIYCTHTCS
7) o HE CKOMITHIIHPYETCS
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Boripoc 1.6.
JlaH xox:

public class Quest6 {

public static void main (String [] args) {
System.out.print ("A"),
main ("javaT"),

b

private static void main (String args) {
System.out.print ("B");

b

Uto GyAeT BRIBEICHO B pe3yiIbTaTe 3aITycKa W KOMIHsiwH ( 1)?
1) ommOKa KOMITHIISIIHH
2) BA
3) AB
4) AA
5) KOMIWIALMA HPOHIET YCICIIHO, a IIPH BBIIOJHEHHH IIPOIPaMMa 3alHKIHTCS

Bonpoc 1.7.
JlaH xox:

class Book §
private String book;
public void setBook (String b) {book = b;}
b
public class Quest7 {
public static void main (String [] args) {
Book book1 = new Book (); book1.setBook ("Java 7");,
Book book2 = new Book (); book2.setBook ("Java 7");
if (book1.equals (book?2)) {
System.out.println ("True");
} else {
System.out.println ("False");

b

PesynpraToM KOMITIISITIIHY | 3aTycka koaa 6yaet (1)?
1) True
2) OIUOKA KOMITHISIHH
3) False
4) KoJI CKOMITHITHPYETCS, HO TIPH BHINOTHCHHH oTepaTop if 6yJeT mpomyImeH.



TUIbl AAHHbLIX 1 OTI'NEPATOPbLI

Ipozpammuposanuie ecez2da ocyicoanocs
ceemcKuUMU U OYXOSHBIMU &ILACMAMU.

«Jlozop»

JEo6Gas mporpaMMa MaHHUITYJTHPYET JAHHBIMHU H 0OBEKTaMH C TOMOIIIBIO OTIEpaTo-
poB. Kaxxsiit onepaTop MpoH3BOUT Pe3yIIbTaT H3 3HAUCHUH CBOUX ONCPaHIOB HIIH
U3MCEHSET HEMIOCPEACTBEHHO 3HAUCHHUE OTIEpaH/Ia.

ba3oBble TUNbI AQHHbIX U AUTEPAADI

Java — s3bIK OGBEKTHO-OPHECHTHP OBAHHOTO IIPOIPAMMHPOBAHHSL, OJIHAKO HE BCE
JIAHHBIC B SI3BIKE €CTh OOBEKTHIL. JJIs IOBBIIICHUS IIPOH3BOIUTEIIBHOCTH B HEM KpO-
M€ 0OBEKTOB HCIIOJIB3YIOTCS Oa30BbIC THIIBI JAHHBIX, 3SHAYCHHUS KOTOPHIX pa3Melia-
IOTCS B CTCKOBOM IAMSITH IIPH KOMITHJIILHH IIporpaMMbl. J[ig kaxioro 6a3oBoro
THIIA HMEIOTCS TaKKE KIIACCHI-000I0UKH, KOTOPhIE HHKAIICYJIHPYIOT JJaHHBIE Ga3o-
BBIX THIIOB B OOBCKTHI, pacroiaracMbic B quHamMuyeckod namstu (heap). Basossie
THIIBI 00ECTIEUHBAIOT GoJlee BRICOKYIO TIPOH3BOTHTETHHOCTD BRIMHCIICHHH 110 CpaB-
HEHHIO C 0OBEKTaMH KJIACCOB-000JI0YEK H APYTHMH OOhEKTaAMH.

OmpenierieHo BoceMb 0a30BBIX THIOB JAHHBIX, pasMep KKJIOTO H3 KOTOPHIX
0CTaeTCs HEU3MEHHBIM HE3aBHCHMO OT IIaThopMsl (puc. 2.1.).

be3znakoBhix THTIOB B Java He cymiecTByeT Kaskaprii TN JAaHHBIX OMpeienseT
MHOXECTBO 3HAYCHHH U WX MPEACTABICHHE B MaMsITH. [l Kaktoro THTIa omperie-
JIeH Habop omepariii HaJl €r0 3HAYCHUSIMH.

B Java ucnonp3yroTes elouHCIICHHBIC JTHTEPAIThI, HanpuMep: 35 — 1ermoe Jecs-
tHuHOE uncno, 071 — BoceMepuuHOe yncno, 0xS51b — mecTHagmaTepUYHOE YH-
cno, 0b1010 — nBomuHOE yncno (BBelacHO B Java 7). IlemoyncneHnbie THTEpaIbl
[0 YMOJIYAHHIO OTHOCSATCS K THILY int. Eciii HeoGXoquMO oIpe/ieuTh JIHHHBIH
nutepas tuna long, B xoHIe ykaspBactes cuMmBoil L (Hanpumep: OxffffL). Eciu
3HAYCHHE YHCITa OOJTbINC 3HAYCHHUS, ToMeIaromerocs B int (2147483647), 1o Java
aBTOMAaTHYECKH 110J1aTacT, YTO OHO THIIA long.

B Java 7 piig ynoGcTBa BOCIPUSATHS JIHTEPAJIOB CTAJI0 BO3MOYKHO HCIIOJIB30BAaTh
3HAK «_» IIpH 0OBSIBIICHUH OOJIBIIIUX YHCEN, TO €cTh BMecTo int m = 7000000 moxHO
3ammcath int m =7_000 000. 3ta dhopMa MPHMESHUMA H JUIS YHCCEIT C TUIABAIOICH
3amaTod. OnHako HekoppekTHo: 12 wm 21 .
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Ha3eaHue Kanuvecmeo Sum duanaaon

int }7| 32 }——{ _23..9% 4 |
long }——{ 64 _28...98 4 |

double |——— 64 |——4.9¢-324 30 1.8.+308]
float [——— 32 | —{14e-045 d0 3.4e+038 |

’—\
char }—{ 16 }—{ 0.--2%_1 |nmmcr|la°r:1mma

Bynesciuii %

UHTerpanbHble

Tunsl ¢ NNaBaloLwen
TOUKON

byte }—{ 8 }—{ _27..271 ]
——  LlanouucrieHHbI® short }—{ 16 }—{ —25..25_1 |
4{

CWUMBOINbHbIA

Puc. 2.1. Basoevie munwvt dannvix u ux ceoiicmaa

JIuTtepaisl ¢ aBaroIeH TOUKOH 3amuchIBatfoTcA B BHAC 1.618 WiiH B SKCHIOHEH-
muambHo# opme 0.112E-0S5 u otHocarcs k Tumy double. Takum o6pazom, reicTt-
BHTEIThHBIE YHCIIAa OTHOCATCS K THITY double. Ecniu HeoGxo 1Mo onipeeTTH T JTHTE-
pan tuma float, To B KoHIle MHTepana cieayeT qodasuTh cuMBoi F wmw f. 1o ctan-
napty IEEE 754 Beeens! noHstue 6eckoneuHocT +Infinity u —Infinity u 3Haue-
uue NaN (Not a Number), koTopoe MOXKET OBITH HOITyYCHO, HATIPUMED, IIPH H3BIIC-
YCHUH KBaJ[PaTHOTO KOPHS H3 OTPHIATEIIBHOIO YHCIIA.

K Gyitepckum sutepaiaM oTHOcsATCs 3HaucHUs true u false. Jlurepa null — 3Ha-
YCHHE II0 YMOTYaHHIO JUISI 0OBEKTHOH CCHUIKH.

CHMBOJIBHbIE JTHTEPAITBI OLIPEACIISOTCA B anocTpodax (‘a', "\n', '\141', "\u003a’).
Jins pa3sMenicHUST CHMBOJTOB HeToiib3yeTes: opmat Unicode, B COOTBETCTBHH C KO-
TOPBIM JUTS Ka)KJOTO CHMBOJIa OTBOAMTCS JBa Gaiita. B dopmate Unicode nepBprit
GaHT COJCPIKUT KOJ| VIIPABJISIOIIETO CHMBOJIA WIH HAIIHOHAJIBHOTO aJihaBHTa, a BTO-
pol GalT coorBeTcTByeT cragaptHoMy ASCII xoxy, xax B C++. JoGol cuMBOI
MO’KHO TIPEJICTaBHTh B BUJIE "\ucode', Tie code ipeficTarIseT IBYXOaHTOBBIH TiecT-
HaIMATEPHYHBIH KoJ CHMBONA. Java MONJCPKHBACT YIPABIISIONHE CHMBOJIHI,
HEe UMeIoIHMe Tpaduueckoro u306pakeHus; '\n'— HoBas cTpoka, '\r' — mepexon
K Hayasy, '\f' — HoBasg cTpanutia, '\t'— Tabymsius, "\b' — Bo3Bpar Ha OJJHH CHMBOT,
\uxxxx' — mectHaamaTepuyHbid cumBosl Unicode, "\ddd'— BochMepuHBIH CcHM-
BoJI H Jip. Java 7 obGecmeunBaeT nmoaepxky crangapta Unicode 6.0.0 Hammynem
CIIET[HATFHBIX METO/IOB B Kiacce-obomouke Character.

CTpoKH, 3aKTIOYCHHBIE B JIBOHHBIC aNlOCTpoQbl, CUHTAIOTCS JTHTEPATIAMH H pas-
METTATOTCS B ITYIIE JIHTEPAIIOB, HO B TO K€ BPEMSI TAKHE CTPOKH TPEICTARIIIOT COO0H
o0OnekThl KiTacca String. Ilpu WHUIMaTH3aMUH CTPOKH co3jgacTces oOBEKT Kiacca
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String. Ilpu paGote co cTpokaMu KpoMme METOJ0B Kjiacca String MOKHO Hc-
II0JIb30BATh CAHHCTBCHHBIHN B SI3BIKE IIEPETPYKCHHBIH OIlepaTop «+» KOHKaTCHa-
nuH (06beuHeHuS) cTpoK. KoHKaTeHAIMS cTpoKH ¢ 00bEKTOM JIOOOTO IPYyTOTO
THIIA J0OABIISIET K HCXOJHOMY 0OBEKTY-CTPOKE CTPOKOBOE IIPEACTaBICHUE 00b-
ckTa gpyroro thma. CTpoKOBas KOHCTAHTAa 3aKJIFOYAETCs B JIBOMHBIC KaBBIUKH
H He 3akaHumuBacTcs cuMBoiioM "\0', sto He ASCII-cTpoka, a 06bekT U3 Habopa
(MaccHBa) CHMBOJIOB.

String s = "clown";

// co3danue HoBozo obvexma dobabrenuem cumBona u 3nayenus 6a3oBo20 muna

s += '2';

s =5+ 4

S += new Double(3.14159D);

// nepeapyxen moasko onepamop “+", mo ecmb
// s-="c¢"; // owubka, BoMumams CMpOKU HeAw3A. Onepamop "-" 048 CMPOKU He hepezpyweH

B apudmeTHuCCKHX BRIpHKEHHIX aBTOMATHYECKH BBITOTHSAIOTCS PACIIHPSIOIIHE
npeoOpazoBaHUS THIIA

byte = short = int = long - float > double.

OTO 3HAYHUT, YTO JIEOOAS ONICPALHS C YHACTHEM Pa3JIMUHBIX THIIOB JAaCT PE3Y/IbTAT,
THII KOTOpOIo OyJIcT COOTBETCTBOBATh OOJIBILIEMY M3 THUIOB onepannoB. Hanpumep,
pe3yabTaToM ciioskeHus 3HaucHUu i Tumia double u long Gynet 3naucHue Tuma double.

Java aBTOMaTHYCCKH pacIimpsieT THIT Kk 010 byte i short onepania o int B apud-
METHYECKUX BBRIPOKEHHUSX. [T Cy>Karommx JHamna3oH 3HAYCHUH MPeoOpa3oBaHHH HE00-
XOAMMO IIPOU3BOAMTS SIBHOE IIpeoOpasoBaHue BYyia (Tun)3Hauenune. Hampumep:
int 1 = 5;
byte b = (byte)i; // npeobpa3oBanue int 6 byte

Ilpn WHHTHATH3AIHHE TOJIEH KIacca W JIOKAJIbHBIX MEPEMEHHBIX METO/IOB C HC-
TIOJTb30BaHHEM apH(PMETHUCCKHX OTIEPATOPOB AaBTOMATHUYECKH BHIMOTHICTCS HESB-
HOE TIPHUBEJICHHE JTHTEPATIOB K 0OBIBICHHOMY THITY 6€3 HEOOXOJHMOCTH €TO TBHOTO
YKazaHUS, €CITH TOMHKO UX 3HAYCHUS HAXOMSTCS B JIOMYCTHMBIX Tipefernax. B omepa-
IUSX TPHUCBAHBAHHS HEMH3S MPHCBAWBATh MIEPEMEHHON 3HAYCHHE Oolee ITHHHOTO
THTIA, B 3TOM CITy4ac HEOOXOUMO SBHOE MpeoOpa3oBanue THMa. MckmoueHue co-
CTaRJIIOT OIICPATOPBI HHKPEMEHTA «++», IEKPEMEHTA «——» H COKpALI[CHHBIE Ollepa-
Tophl (+=, /= u T. 1.). [Ipu sBHOM npeoGpa3oBaHUH (THI)3HAYeHHE BO3MOKHO yce-
YEHHE 3HAYCHHUS.

S # T # THnsl AGHHBIX, ANTEPAABI H OIEPALIMH HAA HHMK T

byte b =1, bl =1 + 2;

final byte B = 1 + 2;

//b = bl + 1; // ouubka npuBederus munoB int 6 byte

/* nepemenHas bl Ha momerm BoinosHenus ko0a b = bl + 1; Moxem usmMeHumbcHA, U BeipaxeHue bl + 1
Moxem npeBoicunis donycmumsili pasmep byte- muna */
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b = (byte)(bl + 1);

b =B + 1; // pabomaem

/* B - KOHCMaWma, ee 3Ha4eHue onpedefneHo, Komnungmop BsMucagem 3HaveHue Bsipaxenus B + 1,
U ecau ezo pasMep He npeBoiugem donycmumo2o 048 byte muna, mo ouubka He B03Huxaem */

//b = -b; // ouubka npuBedenusa munoB

b = (byte) -b;

//b = +b; // ouubka npuBederus muno6

b = (byte) +b;

int 1 = 3;

//b = 1; // owubka npuBedenus munoB, int 6oaswe, 4yeMm byte

b = (byte) i;

final int D = 3;

b = D; // pabomaen

/* D -xoHcmauma. Komnuasmop npoBepsem, He npeBviiaem Au ee 3Ha4enue donycmumsill pazmep 049
muna byte, ecau He npeGomigem, mo ouubxa He Bo3Hukaem */

final int D2 = 129;

//b=D2; // owubka npuBedenus munoB, m.x. 129 boavwe, 4yem donycmumoe 127

b = (byte) D2;

b += i++; // pabomaen

b += 106008; // pabomaem

bl *= 2; // pabomaem

float f = 1.1F;

b /= f; // pabomaenm

/* Bce coxpauerHsie onepamopsi abmoMamuydecku npeobpasywom pesyaeman BoipaxeHUs K muny nepeMmeHHol,
komopol npucBauBaemcs 3mo 3Haqenue. Hanpumep, b /= f; paBrocunbHo b = (byte)(b / f); */

Ilepemennnic B Java MoTyT OBITH JTHOO WICHAMH Kjacca, JTHOO NMEPEMEHHBIMH
MeToa. [lo cTanapTHRIM COmIAINICHHSIM HMCHA IEPEMEHHBIX HE MOTYT HAUHHATHCS
¢ 1H(pHI, B UMECHAX HE MOTYT HCIIOIb30BATHCS CHMBOJIBI ApU(PMETHUCCKUX U JIOTH-
YECKHUX OMEPATOPOB, a Takxke cuMBol '#'. [[pumeHenne cumBoroB '$' u' ' romycTH-
MO, B TOM YHCJIE H B MEpPBOH MO3HIHH HMEeHH. Kakmas nepeMeHHas ToDKHa OBITh
OOBSBIICHA C OJTHAM U3 YKa3aHHBIX BBIIIC THIIOB.

IlepemenHas 6a30BoTO THIIA, OOBSBICHHAS KAaK YICH KJIacca, XPaHHT HYIEBOE
3HaYEeHHE, COOTBETCTBYIONIEE cBoeMy THITY. Eciiu mepeMeHHas oObsIBIIeHa Kak JI0-
KaJIbHasI IEpEMEHHAs B METOJIE, TO MIEPE HCIIOITb30BAHHEM OHa 00S3aTEITBHO JIOIDK-
Ha OBITh TPOWHHUI[HATTH3HPOBAHA, TAK KAaK OHa HE WHHIHATH3HPYETCS MO YMOIT4a-
HUIO HyiteM. OOGMacTh JEHCTBHS W BPEMS YXH3HH TaKOHW NMEpEeMEHHOW OTpaHHYCHA
6I10KOM {}, B KOTOPOM OHa 0OBSBIICHA.

AOKYMEHTMPOB&HMQ KOAa
B sm3pike Java ucnonp3yiorcs OIOYHBIE H OJHOCTPOYHBIE KOMMEHTAapHH /* */
W //, aHATTOTHYHBIC KOMMEHTapusaM, TipuMeHseMbiM B C++. BBeJieH Takke HOBBIH

BHJI KOMMCHTapHus /** */, KOTOPBIH MOYKET COoAcp KaTh OMHCAHHE JJOKYMEHTA C TO-
MOII[BIO JICCKPUIITOPOB BHJIA:
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Etg
Etg

®
2
3
9
8
g

Jii

{@lIinkplaln}
@inher

Puc. 2.2, Tecxpunmopst OOKYMEHMLPORIHUL KOO

B JavaPlatform SE7

1 file:/{/D:fjava_se7_javadocs/api/index.html

]a._.a o ) - javalang -

javalang _— i
javalang.annotation =) Class ObIECt
javalang.instrument
java.lang.invoke javalang.Object
javalang.management -

javalang.ref
|avalang.refiect public class Object
java.math
java "'_Ef Class Object is the root of the class hierarchy. Every class has Cbject as a superclass. All objects,
,'3'»? nig ) - including arrays, Implement the methods of this class.

‘ o ¥
= | Since:
-

Interfaces See Also:
Appendable Class
AutoCloseablh

CharSequence
Seenaani: Constructor Summary
Comparable

fterable

Readable

Runnable

Thread UncaughtExcepli

Object(})

Classes

Boolean
Byte
Character
Character, Subset Method Summary
Character.UnicodeBlock
ClassLoader

ClassValue Modifier and Type Method and Description

Compiler protected Object clone ()

Double ;

Enum Creales and returns a copy of this object.

Float - boclean equals (Object cbl)

i 3 Indicates whether some other object is “equal to” this one. -

Puc. 2.3,  Ceenepuposartasg doxyme Himayud 0ng waacca Object
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(@author — 3amaeT cBeyicHus 06 aBTOpC;

(@version — 3aacT HOMEP BEPCHH KJlacca,

(@exception — 3aJacT MM KJIacca HCKIIIOUCHHUS,

(@param — OIIMCHIBACT IIapaMETPBL, IIEPEAABACMBIC METOIY;

(@return — ONKCHIBACT THIL, BO3BPAILACMBIH MCTOIOM;

(@deprecated — yka3sIBaeT, 4TO METO/] YCTapEBIIHH H Y HETO €CTh HoJice coBep-
MIICHHBIH aHAJIOT,

(@since — oTIPENIETISIET BEPCHIO, C KOTOPOH METOT (WICH KiTacca, KIIace) PHCYTCTBYET,

(@throws — oIIHCHIBacT HCKITIOUYEHHE, TEHEPHPYEMOE METOJIOM;

(@see — 4TO CIIEYET MOCMOTPETD JJOMOITHUTETBHO.

U3 java-¢aiina, copepikaliero Takue KOMMEHTapHH, COOTBETCTBYIOIIAS YTHIIHTA
javadoc.exe MOXKET H3BIICKaTh HHGPOPMALHUIO JUII JOKYMECHTHPOBAHHS KJIACCOB
H coxpaHcHHS c¢ B BHJC html-1okymenTa. B kauecTBe npumMepa u oGpasna a7s moj-
pasKaHHS CIICIYET pacCMaTPHBATh HCXOJHBIH KO SI3bIKa Java U JOKYMEHTALHIO, CIe-
HEPHPOBAHHYIO HA €TI0 OCHOBE (pHC. 2.3.).

rMeHT Kaacca Obj AECKPHNTORAMH ADKYMEHTHDO!
package java.lang;
/ * %

* Class {@code Object} is the root of the class hierarchy.

* Every class has {@code Object} as a superclass. All objects,

* including arrays, implement the methods of this class.

*

* @author unascribed

* @see java.lang.Class
* @since  IDK1.0
*/

public class Object {

/**

* Indicates whether some other object is "equal to” this one.
¥ <p>
*  MORE COMMENTS HERE
* @param obj  the reference object with which to compare.
* @return {@code true} if this object is the same as the obj
* argument; {@code false} otherwise.
* @see #hashCode ()
* @see java.util .HashMap
*/
public boolean equals(Object obj) {
return (this == obj);

}
/**

* Creates and returns a copy of this object.
*  MORE COMMENTS HERE
* @return a clone of this instance.
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* @exception CloneNotSupportedException if the object's class does not

* support the {@code Cloneable} interface. Subclasses

* that override the {@code clone} method can also

* throw this exception to indicate that an instance cannot
* be cloned.

* isee java.lang.Cloneable
¥/
protected native Object clone() throws CloneNotSupportedException;
// more code here

}

Beerna cneyer moMHHTD, YTO TOYHBIC Ha3BaHHUS KIIACCOB, HX TOJEH H METOOB
VIIYUIIAIOT BOCIIPUITHE KOJIa H YMEHBINAIOT pa3Mep KoMMmeHTapues. Hammuue kxoMmeH-
TapHs JIOJDKHO e1ie OOJIbIe oVIErYHTh CKOPOCTh BOCHPHSATHS pa3paGoTaHHOIO KOAA.
Kox cucrems! Oypet unTaThes Yalle H GOJIbILE 10 BPEMEHH, YeM TPeOyeTcsl Ha €T0 Co-
3qande. KoMMeHTapHH IIOMOTYT IIPOTPaMMHCTY, COIIPOBOKIAIOIIEMY Kojl, OBIcTpeE pa-
300paThcs B HEM H IPaAMOTHEE HCIIOIB30BaTh WIH H3MEHSTH €10.

Oneparopsl

OmepaTopsl Java mpakTHYECKH COBMAaloOT ¢ omepatopaMd C++ W UMEIOT Ta-
KOH K€ MMPHOPHUTET, KaK MPUBEICHHBIH Ha pucyHKe 2.4. [TockombKy yKazaTenu B gB-
HOM BHJIe B Java OTCYTCTBYIOT, TO OTCYTCTBYIOT oTiepaTophl si3bika C: * (YHapHBIi),
&; -->. OniepaTopsl paboTatoT ¢ 6Ga30BBIMH THIIAMH, JUTS KOTOPBIX OHH OTIPE/ICIICHBI,
U 0OBEKTaMH KJIaCCOB-000T0UEK HaJl 6a30BBIMH THIMaMH. KpoMe 3Toro omepaTtophi
«» U «+=» MPOU3BOIAT TAKKE JICHCTBUS TI0 KOHKATEHAI[HH OTIEpaHIoB TUMa String.
Jloruueckue omepaTopsl «==», «!=» U omMepaTop NMPHCBAHBAHHSA «=>» TPHMCHHUMBI
K ollepaH1aMFo00T0 00BEKTHOTO HGa30BOTO THIIOB, a Taoke TuTepaiaM. [ [pumenenue
oTIEpaToOpa TMPUCBAMBAHUA K OOBEKTHBIM THIIAM YaCTO TIPHBOJHT K OIMMHOKE HECOB-
MECTHMOCTH THIIOB, [IO3TOMY TAKHE OTICPAIHH HEOOXOUMO TIIATCIIBHO KOHTPOJTH-
poBath. J[ciicHHE Ha HOJb I[ECJIOYHUCIICHHOTO THIIA BBI3BIBACT HCKIIOYHUTCIIBHYIO CH-
TYaIHIo, TIEPENOTHEHHE HE KOHTPOITHPYETCSL.

YBenuueHue npuopuTeTa

>
lop=| 7 [ W [ea] 1 [~ [a|=]>] O] O
< g % | 70

1

Puc. 2.4. Tabruya npuopumemoe onepayuii
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|

Ornepaiyy BRIIIOJIHSIOTCS B OIIPEICIIEHHOM TOPSIKE!
Hampumep:

inta=2,b=3,c=4,d=5, r;
r=a+b*c-d;

Ileppoii GyfeT BHIMOIHEHA OINEpalMd YMHOXCHHS, 3aTEM B IOPSIKE odYepe/H
PaBHOTIPaBHBIC OMEPAIHH CIIOKEHUS H BHIUHTAHHS, TOCIICTHUM BBIOJIHACTCS TIPH-
CBaMBaHHUE KaK oONIajlaroliee CaMbIM HU3KUM TPHOPHTETOM.

Hay ynciaMu ¢ IWIaBaroIeH 3aMsTOH BHIIOTHSIOTCS apH(PMETHICCKHE OTICPAIIHH
H OTIEpal[iM OTHOIICHHUS, KaK U B IPYTUX aJITOPHTMHYECKHX S3BIKAX.

ApudmMeTHieckne onepaTopbl

+ Crnoxenue / Jlenenue (vm ieneHwe HaIeno
LTSI [eTIOUMCTIeHHEIX 3HAYEHII)
+= | Cinoxenne (¢ MpHCBanBaHNEM) /= | Henenue (c mprcBaNBaHWeM)
- BrnapHoe BrawTaHye 1 yHapHOe % Ocrarox ot fieeHust (Jlenerne 1mo Mo-
I3MeHEeHHE 3HaKa iyane))
-= | Briunrammie %= OcCTaroK OT AelIeHns
(c mpucBanBaHIEM) (c mpucBaNBaHMEM)
* YMHO®¥EHIE ++ | Wakpemenr (yBenmdaeHne
3HaUeHNA Ha eIMHUILY)
*= | YMHOXeHME -- | JlexpeMeHT (yMeHBITCHIE
(c mpucBanBaHIEM) 3HAUCHNA Ha eIMHHILY)

BurtoBble omneparopbl HaJ HeJIO1UCJIEHHBIMH THITAaMH

| Hnu >> Capur BIpaBo

| = | Anu (c npucBanBaHneM) >>= CaBur BNIpaBo (¢ MpHUCBaNBaHNEM)

& u >>> COBUT BIIPaBO C TOABICHUEM HyJet

&= | X (c npucBanBaHnEM) >>>= | COBUT BIPaBO ¢ NOSBISHNWEM HyleH
1 TIPHCBaNBaHAE M

A Hckmouaronee wiy << CHOBUT BIIEBO

A= | Uckimouatornee uay <<= CHBHT BIEBO C ITPHCBAWBAHNAEM

(c mpucBanBaHIEM)

~ ‘YHapHOe OTpHIIaHWe

OnepaTopb! OTHOLLIEHHS

< MeHs1e > Fonwme
= | MemnsbIne mub0 paBHO >= Fonwme nmnbo paBHO
== | PaBHO I= He parno

OTH OMepaTopsl NMIPHMCHAIOTCA JJIA CpaBHCHHSA CHMBOJIOB, ICJIBIX H BCIICCTBCH-
HBIX YHCCII, a TaXOKE JUTI CPAaBHCHHS CChUIOK IIPpH pa60Te ¢ 0OBEKTAMU.
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Jloruueckue oreparopbl

I Hnu && u |
! YHapHOE OTpHIIaHHe

Jloruucckue oTiepaniy BBITIOJHSIOTCS TOJIBKO HAJ 3HAYCHHSAMH TUIOB boolean
u Boolean (true wu false).

3 # butoBsie onepatopsl U %

System.out.println("5%1=" + 5%1 + " 5%2=" + 5%2);
int bl = obl1110; //14

int b2 = @bleel; // o

int 1 = 6;

System.out.println(bl + "|" + b2 + " = " + (b1|b2));
System.out.println(bl + "&" + b2 + " = " + (blRb2));
System.out.println(bl + "~" + b2 + " = " + (b17b2));
System.out.println( "t 4 B2 + " = "+ ~b2);
System.out.println(bl + ">>" + ++i + " =" + (bl>>i));
System.out.println(bl + "<<" + 1 + " = " + (bl<<it++));
System.out.println(bl + ">>>" + i +" = " + (bl>>>i));

PesynbTaToM BRIMTOTHEHUS JAHHOTO Kojia OyeT:
5%I1=0 5%2=1

149=15
14&9=8
1479="7
~9=-10
14>>1=7
14<<1=28
14>>>2 =3

K normieckuM omepatopaM OTHOCHTCS TAKKS OTIEPATOP OTPEICICHHS PHHA/-
JTSKHOCTH THITY instanceof U TepHapHBIH onepatop «?:» (if-then-clse).
TepuapHsIit omiepatop «?:» HCTIOIB3YETCS B BRIPOKCHHUSIX BH/IA:

boolean_3HayeHue ? BvipaxeHue_nepBoe : BsipaxeHue_Bmopoe

Ecnu booleanj’ﬂaueﬂue paBHO true, BBIYHCJIACTCS 3HAYCHHC BBIPAKCHHUSA
8blpaxcerHue nepsoe, H OHO CTAHOBHUTCA PC3YyJIbTATOM BCCIO OIICpaTOpa, HHAYC pC-
3YJIbTAaTOM SABJBICTCS 3HAYCHHUC BBIPAXKCHUS 8bIPANCEHUE BMOPOE. HaHpHMep,
int defineBonus(int purchaseItem) {

int bonus;

bonus = purchaseltem > 3 ? 18 : 6 ;
return bonus;

}

CCJIH YHCAIO KYIUICHHBIX ITPEAMCTOB Gotee TPCX, TO KJIIMCHT IOJIyHacT bonus B pas-
MEpe Z[CCHTHHPOHGHTHOﬁ CKHJKH, B IIPOTUBHOM CJIYy4aC€ CKHJIKA HC BBIYHCIIICTCA.
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Taxoe IIPHMEHEHHE OellacT OIeparop IPOCTBIM IOId IMOHHMAHHA, TAaK XKE, KaK
H CIe Ty TOTIHI BApHAHT:
experience » requirements ? acceptToProject() : learnMore();

Omepatop instanceof Bo3BpalaeT 3HaUeHHE true, ecH 00BeKT ABTIAETCA IK3EM-
IIIIAPOM JAHHOTO THITA. Harpumep, [UId HepapxXHH HaclleJOBAHH

class Course {/* */}

class BaseCourse extends Course {/* */1}
class FreeCourse extends BaseCourse {/* */}
class OptionalCourse extends Course {/* */}

TIpHMeHeHHe olleparopa instanceof MOXeT BEIIIAAETE CIeAYIOINHM O0pazoM IIpH
BEI20Be MeToma doAction(Course c):

void doAction{Course <) {
if (c instanceof BaseCourse) {/* peanuzayus dna BaseCourse u FreeCourse */
} else if (c instanceof OptionalCourse) {/* peanuzayus dns OptionalCourse */
} else {/* peanuzayquA das Course umy daA null */}

OyIeT MCTHHA, ecl OOBEKT ABNAETCA OOBEKTOM
JAaHHOTO KIIAcca HIH OJHOTO H3 er0 IOJKIACCOB,
HO He HaoGopoT. [IpoBepka Ha MPHHAMIEKHOCTh
o0rexTa K K1accy Object Bceria macT HCTHHY, TI0-
CKOTMBKY NHOOH KIacc ARIAeTCA HAcIeTHHKOM
knacca Object. Pesyisrar IpHMeHEHH T 3TOTO OIle-
paropa 10 OTHOINEHHIO K CCHUIKE Ha 3HaueHHe | rescourse ﬂ
null — Bcerga moxs, MoToMy UTO Null Helxb3d IIpH-
UHCITHTE K KaKOMY-THO0 K1accy. B To &e BpeMd TH-
Tepan null MOXKHO IepelaBaTh B MeTOMEL 10 CChLI-
Ke Ha 000l 00heKTHRIN THIT H HCIIONB20BATh B Kade CTBe BO3BPAIAeMOTO 3HAUSHTAL
BazoBoMy THITY 3HaueHHe null IIPHCBOHTE Hellb34, TaK e KaK HCIIONb30BATh CCHUIKY
Ha 0a20BEI THIT B olleparope instanceof.

PeszympraroM peiicTBHA omeparopa instanceof m
A A

BaseCourse ‘ ijtiunalcuursa

Puc. 2.5,  Hepapoa Hacnedosarua

KAaacchl-000A0UKH

Kpome Gaz0BEIX THITOB IAHHELX, B A3BIKE Java IHPOKO HCIIONME3YFTCA COOTBETCT-
BYIOIIHE KIAcCRI-O0OMOUKH (Wrapper-KIacckl) M3 Takera javalang: Boolean,
Character, Integer, Byte, Short, Long, Float, Double. O0%eKTH 3THX KIaccoB
MOTYT XPaHHTE Te ke 3HaUeHHT, UTO M COOTBETCTBYIOIIHE HM Oa30BEIe THIIEL

OO0BeKT M000TO H3 3THX KIACCOB IIPeACTaBIfeT cOOOM ITONHOIMEHHEIH IK3eM-
AP B JHHAMHYECKOH ITaMATH, B KOTOPOM XPaHHTCA €T0 HEH3MeHAeMOe SHaUeHHe.
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Number

+ byteValue(} :byte
+ doubleValue() :double
+ floatValue() :float
+ IntValue() :Int

+ longValue() :long

+ ghortValue() :short

RN

Byte \ | Integer | Float ‘ | Double | Long Short
~_ ~ ‘i s T I~i —— =
~ -
AN > \ \ / e 4 - -
~o N \ / P e - -
~ -~
N < z\ q P o -
N\ «Interfaca» iA' Boolean
Comparable

_____ >+ compareTop int Lt - : booleanvalue() :bo?lenn
+ paneBoolean(Siring) :hooloan
+

valueOf() :boolean

Puc. 2.6. Hepapxus xnaccos-obonouex

3HaueHUs 6a30BBIX THIIOB XPAHITCSA B CTEKE H HE SIBTISMFOTCH oObekTamu. Kiaccwl,
COOTBETCTBYIOIHE YHCIIOBBIM Ga30BBIM THITIAM, HAXO(ATCs B GHOMHOTEKE java.lang,
SIBJISTFOTCS HACIICTHHKAMH aGcTpakTHOTO Kitacca Number u peamuayroT uHTEpdeiic
Comparable<T>. DtoT uHTepdeiic onpenenseT BO3MOKHOCTh CPaBHEHUST 0ObEK-
TOB OJTHOTO THITa MEXKIY co0o# ¢ nomMonibio Metoaa int com pareTo(T ob). OGnexTHI
KJ1accoB-000JI04EK [0 YMOITYAHHIO MOJIY4aroT 3HayeHUe null.

Co31aroTcst SK3eMIDISIPB HHTETPAIIBHBIX WIH YHCIIOBBIX KJIACCOB C IIOMOIIBIO 01~
HOTO U3 JIBYX KOHCTPYKTOPOB C IapaMeTpaMH THIla String M COOTBETCTBYIOIIEIO
Ga3oBoro THIIA.

OOGBeKT KIacca-o000JI0YKH MOXKET OBITh MpeoOpa3oBaH K 6a30BOMY THITY METO-
Jiom munValue() wiu oObIYHBIM IIPHCBAHBAHUEM.

Kiacc Character ue spisercs nogiaccom Number, sToMy Ki1accy HeT HeoOXo-
JUMOCTH MOJICPIKUBATh HHTEP(EHC KIIacCOB, MPEAHASHAUCHHBIX JUIS XPAHCHHUS pe-
3yIBTaTOB apHpMETHUCCKUX oneparnuil. BMecTo storo kirace Character umeer 1ie-
TR pA CHEMU(PHUSCKHX METOIOB JUIT 0OpabOTKH CHMBOJBHOH HH(pOpPMAIHH.
V kmmacca Character, B oTTHYHE OT IPYTHX KITACCOB 000JIOUEK, HE CYIECTBYET KOH-
CTPYKTOpa ¢ MapaMeTpoM THIa String.

/*# 5 # npocTeie MpeotpazoBaHis THIIOB AGHHbY

Float ft = new Float(1.7); // double 8 Float
Short s = new Short((short)5); // int 6 Short
Short sh = new Short("5"); // String 6 Short
double d = s.doublevalue(); // Short 6 double
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byte b = (byte)(float)ft; // Float 6 byte
Character ch = new Character('3');
int 1 = Character.digit(ch.charvalue(), 18); /* Character 8 int */

KoHeTpyKTOphI KJTaccoB-0007I04EK ¢ MapaMeTpoM THMA String W HX METOJBI
valueOf(String str), decode(String str) u parse7un(String str) BEIMOTHSIOT ACH-
CTBHS MO TIPEOOPA30BAHHUIO 3HAUCHHUS, 33JJAHHOTO B BHJIE CTPOKH, K 3HAUCHHIO COOT-
BETCTBYIOMIETO OOBEKTHOTO THIA JaHHBIX. VICKITIOUEHHE COCTaRIIECT KJacc
Character. IIpu npecoOpa3oBaHHH CTPOKH K KOHKPETHOMY THITY MOYKET BOSHHKHYTH
ommbKa popMaTa JJaHHBIX, €CITH CTPOKA HE COOTBETCTBYET STOMY THITY JaHHBIX. Jlist
YCTOHYHBOH paGOTHI MPUIIGKEHUS BCE OTIEPAIHH 10 IIPE0OPA3OBAHHIO CTPOKH B TH-
MMU3HPOBAHHBIC 3HAYCHHS JKETATEITHHO 3aKIIFOYaTh B ONTOK try-catch jis mepexBata
H 00paGoTKH BO3MOKHOTO HCKITIOUCHHSI.

YeTslpe cTaHIApTHHIX criocoba mpeoOpa3oBaHUS CTPOKH B YHCIIO:

/* # 6 # ipeobpasoparie CTPOKH B UeAoe HHCAo # StringTol

package by.bsu.transformation;
public class StringToInt {
public static void main(String[ ] args) {
String arg = "71"; // 671 uau 0x71usu 0b100A111
try {
int valuel = Integer.parseInt(arg); // 6o3Bpauaem int
int value2 = Integer.valueOf(arg); // 6o3Bpauaem Integer
int value3 = Integer.decode(arg); // 6o38pauyaem Integer
int value4 = new Integer(arg); /* co3daem Integer,
0515 npeobpazoBanus npumeHaemcs pedko */
} catch (NumberFormatException e) {
System.err.println("HeBepHsid dopmaT 4Yucna

"

+e);

v IIpUBEACHHBIX crocodoB ecTh OIIPCACJICHHBIC pa3JIHYHA 1IpH HCIIOJIb30BAHHUH
PA3HBIX CHCTCM CHHCIICHHUS H IIPEACTABIICHUSA YHCCIL.

O6paTHoe mpeobpazoBaHHE W3 THIHUIHPOBAHHOTO 3HAYECHHS (B YACTHOCTH int)
B CTPOKY MO3KHO BBIIIOJIHHTH CJICAYIOIITHMH crioco0aMu:
int value = 71;

String argl = Integer.toString(value); // xopouull cnhocob
String arg2 = String.valueOf(value); // xopouwuli cnocob

String arg3 = + value; // nnaoxoli cnocob

CymiecTByeT JABa Kiacca Ui paGoThl ¢ BBICOKOTOYHOH apH(METHKOH —
java.math.Biglnteger u java.math.BigDecimal, koTopbic 10IEp>KHBAIOT L(E/IBIE
YHCIIa ¥ YHCTIa ¢ PHKCHPOBAHHOH TOUKOH MPOH3BOJIBHOU JUTHHBI.

Haywunas ¢ Bepcuu 5.0, BBEICH IPOLECC aBTOMATHYCCKOH HHKATICYIISIUH JJAHHBIX
6a30BBIX THIIOB B COOTBETCTBYIOIIHE OOBEKTHI 00OIOUKH H 06pPaTHO (aBTOYIIaKOBKa/

il 42



THTIbI AAHHBIX U OTTEPATOPDI L

3131131)3131131«)13331). III)I{‘311)D4 I{C1TI{C()GSXJ)JII{BJ()CYTI{]3jIBI{()hl CO3JaHHH COOTBCTCTBYIO-
mero 00BCKTA C HCIIOJIL30 BAHHEM OIICpaTOpa NEW:

Integer iob = 71; // 3xBuBanenmHo Integer iob = new Integer(71);

HpH HHHUITHAJIH3aI[HH 00BeKTa KTacca-000JIOUKH 3HAUYCHHEM 0a30BOTIO THIIA Ipco-
fﬁDil3()I§11{I{C THIIOB B HCKOTOPBIX CUTYaIlHUAX I{C()fi(cull{hl()j{B&[3BIBEYFB SIBHO, TO CCTb KO/

Float f = 7; // npaBuneno 6ydem (float)7 uau 7F Bmecmo 7

BBI3BIBACT OIMHOKY KOMITHJISILIHH.
C apyroii CTOpOHSI, CIIPaBE/JIHBO!

Float f = new Float("7");

ABTOpacmakoBKa — MPOIECC HIRIICUCHUS H3 00bEKTa-000I0UKH 3HAUCHHUS Oa3o-
Boro Tumna. Benosl MeTo1oB intValue(), doubleValue() u uM mogoGHBIX Ji71s Tipeo-
OpazoBaHus OOBCKTOB B 3HAYCHHS GA30BBIX THIIOB CTAHOBSTCS H3TUIITHHMH.

JlonyckaeTcst yuacTHe 0OhEKTOB B apU(PMETHUCCKHX OTICPAIUSIX, OJJHAKO HE CIie-
JIYET STHM 3JI0YIOTPEOISATh, TOCKOIBKY YITAKOBKA/PACIIAKOBKA SIBIIICTCS PECYPCOEM-
KHM TIPOI[ECCOM:

// autoboxing & unboxing:

Integer 1 = 71; // co30anue obvexma+ynaxoBxa

++1; // pacnaxoBxa+onepayus+cozdanue obvexkma+ynakoBxa
int j = i; // pacnaxkoBxa

OnHako  cleAyloNMH Ko  TEHEPHPYET  HCKIIOUHTENBHYIO  CHTYaIlHIO
NullPointerException mpu mombITKe TPHCBOUTH OazoBoMy THMY 3HaucHWe null
o0bekTa kinacca Integer, mutepan null — He 0OBEKT U He MOXKET OBITH Mpeobpazo-
BaH K 3HAYCHHIO «HOJIbY:

Integer j = null; // obvexm He co3daw! 3mo He Honb!
int 1 = j; // 2eHepauyus ucxkmnyenus 6o Bpems Bonoanenus

HecmoTps Ha To, YyTO 3HaYCHHS GA30BBIX THIIOB MOTYT OBITh MPHCBOCHBI 00hEK-
TaM KJIacCOB-000JIOUEK, CpaBHEHHE 0OBEKTOB MEX/TY COOOH MPOUCKOUT MO CChUI-
KaM. J[7ig cpaBHEeHHS 3HaYCHHH 0OBEKTOB CIIETYET HCMOTh30BaTh MeTo equals().

int i = 128; // 3amenumb Ha 127 !!!
Integer a = 1; // co3danue obvexma+ynaxoBra
Integer b = 1;
System.out.println("a==1 " + (a == 1)); // true - pacnakoBxa u cpaBHeHue 3Ha4eHull
System.out.println("b==1 " + (b == 1)); // true
System.out.println("a==b " + (a == b)); /* false(cceinku Ha pasHsie obvexme) */
System.out.println("equals ->" + a.equals(i)
+ b.equals(i)
+ a.equals(b)); // true, true, true

Mertoyn equals() cpaBHHBacT He 3HaUECHHS OOBEKTHBIX CCHUIOK, a 3HAUCHUS 00b-
CKTOB, Ha KOTOPBIC YCTAaHORJICHBI 3TH cchUIKH. IlosToMy BEI30B a.equals(b) Bo3Bpa-
IacT 3Ha4YEHHE true.
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3uauycHue 0a3oBoro THMAa MoXKET ObITh TepenaHo B metox equals(). Oxnraxo
CCBUIKA Ha Oa30BBIH THII HC MOXKET BBI3BIBATH MCTOBI:

i.equals(a); // owubxa komnuasyuu

Crajo BO3MOKHBIM CO3/1aBATh OOBEKTHI U MACCHBBI, COXPAHSIONHE PA3THYHBIC
6azoBbIc THIBI Oc3 B3aUMHBIX NPcOOpA30BAHHHU, C TIOMOINBIO CCHUIKH Ha KIIACC
Number, a umenHoO:

Number nl1 = 1; // udeHmuyHo new Integer(1)
Number n2 = 7.1; // udexmuyHo new Double(7.1)

IIpakTHyecKOE TPUMEHEHHE TAKHX 0OBEKTOB KpaHHE OIPaHUUCHO.

IIpu apTOyTIaKOBKE 3HAUCHUS Ga30BOTO THIIA BO3MOXKHBI CHTYAI[HH C MOSBIICHUEM
HEKOPPEKTHBIX 3HAYEHHH H HEMIPOBEPSEMBIX OIIHOOK.

IlepemenHadq 6a3oBoro THIa Beeryia MepeacTes B METO)| [0 3HAUCHHIO, a Tiepe-
MCEHHasl KJlacca-000I04KH — IO CCBUIKE.

Onepatopbl ynpaBAeHuUsl

OmepaTop yciioBHOTO niepexofa if HMeeT clieyIonui CHHTaKCHC !

if (boolean_3navenue) { /* onepamopsi */ } // 1
else { /* onepamopsi */ } // 2

Eciu BeIpaxkenue boolean sHauerie IPUHAMACT 3HAUCHHE true, TO BHINMOTHSICT-
cq Tpymma omepaTopoB 1, HHaue — Tpymma omeparopos 2. OnepaTop else MoxeT
OTCYTCTBOBATh, B 3TOM CIIy4ae ONEPATOPHL, pAcIIONIOKEHHBIE NTOCTIE OKOHYaHHA OTIc-
patopa if (cTpoka 2), BEITIOTHSFOTCS BHE 3aBHCHMOCTH OT 3HAYCHHUS OYIIEBCKOTO BBI-
paskeHus otiepaTopa if.
if (counter > 1) {

System.out.println("Value is valid");

} else {
System.out.println("value is Broken");

B ommuse ot IIpPHBCACHHOIO BapHaHTa

if (counter > 1) {
System.out.println("value is valid");

}

System.out.println(“More Opportunities™); // Bsinosvumca Bcezda

Ecimu nocrie oIicparTopa if CJICAYCT TOJIBKO OAHA MHCTPYKIHA JAJI BBIIIOJIHCHHS,
TO d)Hl‘ypHI)IC CKOOKH JUISL BBIACIICHH ST GIIoKa KoJa MOKHO OITYCTHTDb

if (condition)
baseCode(); // BsinoaneHue 3aBucum om ycaoBus
restOfCode();
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Ho npu xoppeKTHpOBKE KOa MOXKET IIOHA 100U ThCS JOOABUTH CTPOKY KOJa, HallpH-
Mep, Be13oB MeToa checkRole() mepes BerzoBoM baseCode(). IloBeaenue nporpam-
MBI PE3KO H3MECHHUTCS U HE Oy/IeT COOTBETCTBOBATH Hjlee, 410 MeTox baseCode() BbI-
3BIBACTCS TOJIHKO TIPH HCTHHHOCTH ycItoBHs condition.
if (condition)

checkRole(); // Boinoanenue 3aBucum om ycaoBus

baseCode(); // 6ydem 6Bbinoansmecs Bce2da!
restOfCode();

TCHCPI) YKa3aHHBIﬁ MCTOJ 6y,Z[CT BBI3BIBATHCA HC3aBHCHMO OT BBIIIOJIHCHUS
YCJJIOBHOTIO OoIICpaTopa. Bo uzbexanue Takux HEJIENBIX OMHOOK CJICAYCT HCIIOJIb30-
BaTh (pUT'YpHBIC CKOOKH JIayKe MPH OJHOH HCToMHACMOH cTpoke kojxa. K oMy ke,
KO 6y,Z[CT BBIITIIACTD Ooree IIOHATHBIM, YTO HCMAJIOBAKHO.
if (condition) {

checkRrole();
baseCode();

restOfCode();

DTHX K€ PaBWI CJIEAYET MPHACPKUBATHCS H JUTI 0pOPMIICHHS ITHKIIOB.
JIoMycTHMO TakKe HCTIOIB30BaHHE KOHCTPYKIUHU-TICCEHKH if-else-if.
OmnepaTop MHOKECTBEHHOTO BhIOopa switch:

switch(value) {
case vall: /* onepamopsi */
break; /* He obszamenen */

case valN: /* onepamopsi */
break;
default: /* onepamopsi */

Ilpu coBnagenuu 3HaucHUs value co 3HayeHueM vall BhITONHSETCS CITENYIO-
NHH 32 HAM BapHaHT. 3aTeM, €CITH OTCYTCTBYeT ormepatop break, BITIOTHSIIOTCS
MoJIps/] Bce GIIOKH OTMEpaTopoB JI0 TEX MOp, TIOKa He BCTpeTUTCS onepatop break.
Ecnu sHauenue value He coBIaiacT HH C OJTHHM H3 3HAUCHHH B case, TO BBITIOJTHS-
ercst 6ok default. 3nauenus vall,..., valN q0DKHBI OBITh KOHCTAHTAMH H MOTYT
HMETh 3HaYcHHUS THMa int, byte, short, char wixn enum. B Java7 B sToT ciiucok
BKJTIOUCH U THTI String:

/¥ # 7 # tun String 8 onepatope switch %/

public int definelLevel(String role) {
int level = 0;
switch (role) { // uau role.toLowerCase()
case "guest™: level = 1;
break;
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case "client": level = 2;
break;

case "moderator": level = 3;
break;

case "admin": level = 4;
break;

default: throw new IllegalArgumentException(); // usu cobcmBenHoe uckmwdeHue

}

return level;

}

ITapametp THma String pa3yMHO IPUMEHATDH B CITYYAE OTHOPA30BOTO HCITOITb-
30BaHHS Habopa JIMTEpaIoB U3 CHHCKa case. IIpu MHOTOKpaTHOM HcCIIOJIb30Ba-
HHH 5TOT0 Habopa JIMTEpPaJoB CIEeAYET 3ayMaThcs 00 OpraHU3aIlHy Kiacca-Te-
PEUHCIICHHUS, YTO MO3BONHT H30EKATh OMMOOK «I0 HEBHHMATEIBHOCTH» TPH
YacTOM BKITIOUYEHHH B KoJ] 06paboTku Habopa HH(popMaI[HH, COACPIKAILETO CTPO-
KOBBIC JIHTEPAJIBL.

OrepaTopsl YCIIOBHOTO NEPEX0a CIIEAYET IPHUMEHSITH TaK, YTOObI HOPMAaJIbHBIH
XOJ| BBIIIOJIHEHHS IiporpaMMbl Obi1 oueBHieH. Llocrie if crenyer pacmomnarats xox,
VAOBJICTBOPSIOIMH HOpMaJIbHOH paboTe ajaropuMa, Iocic else — 1moGounsie
H HCKITIOYHTEIbHBIC BapHaHTHL Mcnonb3yeTest 1 oOpaTHRIH MOpSIoK B ciryuac if 6e3
else, HanpuMep, NpH IIPOBEPKE 3HAYCHUS CChUIKH Ha null.
if (obj == null) {

throw new IllegalArgumentException(); // odun u3 BapuaHmoB peaxyuu

AHasoruyHoO 1S otiepaTopa switch HopMaTbHOE HCTIONTHEHHE aJITOPHTMA CIISAYET
pacrosaraTh B HHCTPYKI[HSX case, a HMCHHO, HaHOOJICE BEPOSTHBIC BAPHAHTHI pa3Me-
IAIOTCS PAHBLIE OCTAIbHbIX, AJIFICPHATHBHBIC WM JUIS 3HAYCHHH 110 YMOTYaHHIO —
B uHcTpyKipn default. I{enouku Be3oBoB if-else-if u switch-case wHorma TIpH Tpa-
MOTHOM IPOCKTHPOBAHHH MO)KHO 3aMCHHTH BBI30BOM MOJIHMOPGHOIO METOAA.

B Java cymectByet ueThipe Byla HHKIOB. [IpuBeieM cHauama epBhIe TPH:

while (boolean 3Hayewue) { /* onepamopsi */ } // yuka ¢ npedycroBuem
do { /* onepamopsi */ } while (boolean 3HayeHue); // uuka ¢ nocmycnoBuem

for (Bsipaxenue 1; boolean 3Hadvenue; Bsipaxenue 3) { /* onepanopsi */ } // UuKA C napamempamu

ITUKITBI BRITOITHSIOTCSL, TI0Ka GYJIEBCKOE BRIpaXKeHHE boolean 3Hauenue paBHO true.
B nmkie ¢ mapaMeTpoM, Mo TPajMIUH, gvipadcerie | — HadaTbHOE BBIpaXKE-
HUE, boolean sHaueHue — YCIOBHE BHIMOIIHCHUS IUKIIA, Gbipadceriie 3 — BBIpa-
YKCHHUE, BHITIOTHIEMOE B KOHIIE HTEPAIHH IHKIA (KaK TIPaBHIIO, 3TO H3MCHEHHE Ha-
YaITbHOTO 3HAYCHHUS).
B Bepcuu 5.0 BBeEH €ITie OTWH UKIT, YTIPOTIAIONIHEH JOCTYT K MACCHBAM H KOJI-
TICKITHSM:

for (TunlaHHblXx UMA : WMAOBLekTa) { /* onepamopsi */ } // uuxka nosHo20 nepebopa
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HpH pa60Tc C MaCCHBaMH H KOJUICKITUAMH C ITOMOIIBIO JAHHOI'O ITHKJIA MOXKHO
IIOJIYHHUTH JOCTYII ITO YTCHHIO KO BCCM HX 3JICMCHTaAM 0e3 HCITOJIL30BaHU S HHJCKCOB.
int[] arr = {1, 3, 5};

for (int elem : arr) { // npocmomp Bcex snemenmoB maccuba
System.out.printf("%d ", elem); // 66800 Bcex 3aemeHnoB

H3mMeHaTh 3HAYCHUS 3JICMEHTOB MAacCHBA WIH JIOOOTO JPYroro HICPUPYEMOIO
00bEKTa C MOMOIIBIO TAKOTO LUKIA HENb3s. JlaHHBIH HUKI MoykeT oOpabaThIBaTh
U €IHHHYHBIA 0OBEKT, €CJTH €To Kilace peanmsyeT uHTepdetice Iterable u Iterator.

HexkoTopbic pekoMEHIAIHMH IIPH IIPOESKTHPOBAHHH I[HKJIOB!

— UK for cieqyeT HeloIb30BaTh IIPH HEOOXOAUMOCTH BBIIIOJIHEHUS aJITOPHT-
Ma CTpOrIo olpe/eiicHHoe KoinuecTso pas. [lukibel while u do {} while ucnions3y-
FOTCS B CITy4asX, KOTJ[a HEM3BECTHO TOYHOE YHCIIO HTEPAIHH JUIS JOCTHXCSHHUS pe-
3yabTaTa, HaPUMEP, TOUCK HEOOXOAHMOTO 3HAYCHHS B MACCHBE HITH KOJUICKI[HH.
ITuxn while(true){} mpuMeHseTCS B MHOTOMOTOUHBIX TIPHJIOKEHHUSX TS OpTaHH3a-
IHH GECKOHEYHBIX UKIIOR;

— 1 EKoIa for He pekoMeHIyeTes B TeJie UKIIa H3MEHSITh HHICKC THKJIA;

— B 1EKIC for He clleNyeT UemoThb30BaTh omiepatop break;

— JUIS HHACKCOB CIEAYET MPUMEHSATh OCMBICTICHHBIC HMEHA,,

— MUK HE JIOIDKHBI OBITh CITHITKOM JUTHHHBIMH. Tako# UK MpEeTECHIyeT
HAa BBIJICIICHHE B OTACTBHBIH METO/,

— BIIOKCHHOCTD I[HKJIOB HE JJOJDKHA IIPEBHIILATh TPEX.

B s3pixe Java pacnmpmwinch BO3MOKHOCTH OIlEpaTopa IipephiBaHuUS IHKIIA break
H oIlepaTopa NpEphIBAaHUI HTEPALHU LHKIAa continue, KOTOPHIC MOXKHO HCIIOJIB30-
BaTh C METKOH, HallpHMED:
int j = -3;

OUT: while(true) {
for(;;) {
while (j < 18) {

if (j == 0) {
break OUT;

} else {
J+;
System.out.printf("%d ", j);

}
System.out.print("end");

3nech onepatop break paspsBact muxr, nomeyeHubi MeTkod OUT. Tem campm
peniaetcst Bompoc 00 OTCYTCTBHH HEOOXOJHMOCTH B oTiepaTope goto JUIs BBIXO/A
H3 CAMOTO BHYTPEHHETO U3 BIOKESHHBIX TUKITOB. Takoe HCMomb3oBaHKE STBIISCTCS TUI0-
XHUM MPHMEPOM TIPOCKTHPOBAHHS TIHKIIOB H Ha TIPAKTHKE HHKOTJIA HE BCTPEHACTCS.
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Maccusbl

Maccus B Java npeacTapiseT coGo# Kiace, IpH 3ToM WM 00beKTa Kilacca Mac-
CHBa SIBIISCTCS OOBEKTHOM CCHUTKOH Ha JHHAMHUECKYIO AMSATh, B KOTOPOH XPaHATCS
SIIEMEHTHI MACCHBA. DIIEMEHTaAMH MAacCHBA, B CBOIO OYEPE/lb, MOTYT OBITh 3HAYCHHS
6a30BOTO THTIA WIH OOBEKTHI. DJIEMEHTHI MACCHBA TIPOUH/ICKCHP OBAHBI, HHIICKCHPO-
BaHHE 3JICMCHTOB HAYHHAETCS ¢ HY/IS. [ OOBSBICHUS CCHUTKH HA MAacCHB MOYKHO
3alMcaTh I[YCTHIE KBaJpaTHBIC CKOOKH IIOCIIC MMEHH THIIA, Hampumep: int af].
AHAaJOTHYHBIA PE3YIIBTAT TOIYYHTCS IIPH 3aImHCH int []a.

Maccussl B s3pIKe Java sBisorcs: JuHaMuueckuMH. CyIecTByeT JBa cliocoba
CO3TaHHUS MACCHBA: C IIOMOIIBIO ONIEPATOPa NEW HWIH C MOMOMIBIO IPSIMOI HHHIHA-
JM3a0UH TPHCBAWBAHHCM 3HAYCHHH SIICMEHTAM MAacCHBa B (PHIYPHBIX CKOOKax.
3HaYCHUS 3JICMCHTOB HEHHHITHAITH3HPOBAHHOTO MAacCHBA, JJI KOTOPOTO BBIJICIICHA
[aMSTh, YCTAHABIIMBAIOTCS B 3HAYCHUS 110 YMOJIMAHHUIO JUUIS MaccHBa 6a30BOIo THIIA
win null s MaccHBa OOBEKTHBIX CCBIIOK.

S # 8 # maccusbl i CCbIAKK

int arRef[ ], ar; // obvgBaenue ccoinku Ha MaccuB u nepemerHoll
float[ ] arRefFloat, arFloat; // d6a maccuBa!
// obvsaBaerue ¢ uruyuanusayuell HyaeBoiMU IHAYEHUSMU NO yMOAYGHUM
int arDyn[ ] = new int[10]; // 10 Hysel
String str[ ] = new String[7]; // 7 null-08
/* obvsbBaenue ¢ uxuyuasuzauuel */

int arInt[ 1 ={ 5, 7, 9, -5, 6, -2 }; // 6 31emeHmoB
arInt[ ] = new int[ ] { 5, 7, 9, -5, 6, -2 }; // udeHmu4yHo npedsidyuemy
byte arByte[ ] = {1, 3, 5 };// 3 3nemenma

/* obvabaenue ¢ nomoubw cceiku Ha Object */

Object arObj = new float[5]; // MaccuB aBasencs obvexnoMm
// @onycmumsie npucBauBanus ccCuinoK

arRef = arDyn;

arDyn = arInt;

arRefFloat = (float[ ])arObj;

arObj = arByte; // ucmoynux ouwubku 048 caedywuel cmpoxu
arRefFloat = (float[ ])arObj; // ouwubxa BsnosHeHus

// Hedonycmumsie npucBaubBanus cceinok (HexoBapuanmHocms )
// arInt = arByte;

// arInt = (int[ ])arByte;

Ccpulka Ha caMbIi BEpXHHH B HepapXuHM oObekT Kilacca Object MoxeT OBITH
MPOMHHUIHATH3UPOBAHA MACCHBOM JTFO00OTO THIA H JHOO0H pasMepHocTH. O6paTHOE
JCHCTBHE TpeOyeT 0OSI3aTCIIBHOTO IIPUBCCHHS THIIOB H KOPPEKTHO TOJIBKO B CIIy-
Yyae, €CJIM THII 3HAYCHHH MacCHBa M THII CCBUIKH coBIajalor. Eciu e cchUlka
Ha MAacCHB OOBSBIICHA C YKA3aHHEM THIIA, TO OHA MOJKET COJEPIKATh JJaHHBIC TOJIBKO
VKa3aHHOTO THIIA M IIPHCBAMBAaThCS JAPYIOH CCBUIKE Takoro ske Tuma. IIpuBeacHue
THIIOB B 5TOM CJIy4ac HEBO3MOKHO.
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IIpucpauBanue arDyn=arInt npuBejeT K TOMY, 4TO 3HAYCHUS HIIEMCHTOB MAaCCH-
Ba arDyn OyayT yTpaucHBI W JBE CCBUIKH OyAyT YCTAHOBJICHBI Ha OJHH MAacCHB
arInt, To ecTb OyJIyT CCHUIATHCS HA OJMH H TOT JKE YYAaCTOK IIAMSTH.

Maccup npejctaBisicT co6ol 6e30IacHBIH 0OBEKT, IIOCKOJIBKY BCE 3IEMEHTHI
HHHUIHATH3HPYIOTCS H JIOCTYII K IEMECHTAM HEBO3MOXKCEH 3a IIPEJC/IaMU I'PaHHLI.
PasmepHOCTh MaccHBa XpaHHTCA B €10 cBolicTBe length.

MHoOTOMEPHBIX MaccHBOB B Java He CYIEcTBYET, HO MOXKHO OOBSIBIATh MacCHB
MaccuBOB. JI71s1 3ajaHus HaUaThbHBIX 3HAYCHHH MacCHBOB CYIIECTBYET CIICTIHATLHAS
(hopMa HHHIIHATH3AaTOpA, HATTPUMED:

intarc[ J[1=9{ {11,
{2,31,
{4,561,
{7,8, 9,0}
i

IlepBorif HHACKC YKa3bIBacT Ha MOPSAKOBBIH HOMEp MaccHBa, HanpuMmep, arr[2] [0]
YKa3BIBAET Ha MEPBBIH YIEMEHT TPETHETO MACCHBA, 3 HMCHHO, Ha 3HaUCHHUE 4.

Maccupbl 00bEKTOB BHEIIHE HE OTIMYAIOTCS OT MAcCHBOB Oa3OBHIX THIIOB.
B cHCTBUTEIBHOCTH OHH IIPEJCTABIAIOT COOOH MACCHBBI CCBUIOK, NP OHHHUIUAIH-
3HPOBaHHBIX 110 YMOTYaHHUIO 3HaucHHEM null. Bryienenue maMsaTH U1 XpaHEHHS
0OBCKTOB MAaCCHBA JOJDKHO IIPOH3BOAMTBCS JUIL KHKJOH OOBEKTHOH CCBUIKH B OT-
JICIIBHOCTH.

3aAsaHmsa K raase 2

Bapuant A

B npuBe/IcHHBIX HWKE 33aHUSIX HECOOXOHMO BHIBECTH BHH3Y (haMHITHIO paspa-
GOTUHKA, JaTy U BpEMS IIOIYUCHUS 3a/IaHHUS, a TAKOKS JAaTy H BpeMS CaqyH 3aJaHHUS.
Jo6apuTh KOMMEHTapUH B IIPOTPaMMBI B BHJIE /** komMmenmapuii */, cTCHEpUPOBATh
html-daiin goxymeHTanuu. B 3a1aHusx Ha yncIa oObEKT MOYKHO CO3JaBaTh B BHIC
MacCHBa CHMBOJIOB.

Beectu 7 uncern ¢ KOHCONH.

1. Haiitu caMoe KOpOTKOE H caMo€ JUIMHHOE YHCiIo. BeIBeCTH HaljlcHHBIE YHCIa
H X JUTHHY.

2. VIopsAmoYHTh H BHIBECTH YHCIA B TIOPS/IKE Bo3pacTaHus (YOBIBAHUS) 3HAYCHUH
HX JUTHHBL.

3. BeiBecTH Ha KOHCOMb T€ YHCIA, JUTHHA KOTOPBIX MEHbINE (OONbITNE) CpeHEH,
a TakxKe JUTHHY.

4. HalTH YHCITO, B KOTOPOM YHCIIO PA3THYHBIX IH(PP MHHHMAaTbHO. Eciau Takux

YHCceTT HECKOJTbKO, HAWTH TIEPBOE W3 HHUX.

5. Ha#HTH KoTH4ECTBO YHCEN, COJIEPHKATIMX TOJIBKO YETHBIC ITH(PHI, a CPETH HHX —
KOJTHYCCTBO YHCEN C PABHBIM YHCIIOM YETHBIX M HEUCTHBIX IUDP.
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6. Haiiti yncrio, udpH B KOTOPOM HIYT B CTPOTOM IMOPSAKE Bo3pacTaHus. Ecim
TaKHX YUCEIT HECKOJIBKO, HAUTH TIEPBOE U3 HUX.

7. Haiiti 4ymcIio, coCTOsIIEE TOJIBKO W3 pa3iHyHbIX udp. Ecim Takux udcen He-
CKOJIbKO, HAWTH TIEPBOC U3 HUX.

8. Cpenm yncen HalTH YUCIIO-TAMHHApOM. Eciu Takux yucen OoJIbIIE OHOTO,
HalTH BTOpOE.

BapuaHTt B

1. OnpelemuTh MPHHANICKHOCT HEKOTOPOTO 3HAUCHHS kK HHTEpBaiaM (1, m], [n,
m), (n, m), [n, m].

2. BeiBectu yncna ot 1 1o & B Bujie MaTpuIibl N X N cJIeBa HAIIPABO U CBEPXY BHU3.

3. Haiitu xopHu KBajpaTHOro ypapHeHHs. llapamerpsl ypaBHEHHS IiepenaBaTh
C KOMaHJHOH CTPOKOM.

4. Bsectu uncio ot 1 1o 12. BeiBecTH Ha KOHCOJIb HA3BAHHE MECSIIA, COOTBETCTBY-
FOILETO JaHHOMY YHCIy. OCYIIECTBHTD IIPOBEPKY KOPPEKTHOCTH BBOJA YHCEIL

Bapnant C

Beectu ¢ KoHCOMH n-pa3MepHOCTh MATPUIBI ¢ [#] [#]. 3aaTh 3HAYCHUS HITEMEH-
TOB MaTPHILI B HHTEPBAJIC 3HAYCHUH OT -7 JIO 71 C IOMOIIBIO JIATYHKA CITyYaiHBIX YH-
cell.

1. Viopspouuts cTpoKH (CTOIOLBI) MATPUIBI B IOPSIKE BO3PaCTAHHS 3HAYCHHH
SIIEMEHTOB £-TO CTONOMA (CTPOKH).

2. BHINOTHHTD MUKITHYCCKHHA CJIBUT 3aJJAHHOW MATPHUIIBI Ha X TIO3WIMH BIPaBO
(B1IEBO, BBEPX, BHU3).

3. HaiiTi 1 BRIBECTH HaHOOJIBINIEE YHCIIO BO3PACTAIONIUX (YOBIBAIOMIHX) IEMEH-
TOB MaTPHIIBI, HIYTIHX TTOJIPS.

4. HaiiTi cyMMy 3IEMEHTOB MATPHIIBI, PACTIONIOKEHHBIX MEXK/TY IEPBHIM H BTOPHIM

TOJIOYKH TETTHHBIMH 3JIEMEHTAMH KOKJOH CTPOKH.

TpaHCTIOHHpPOBATH KBAJPATHYIO MAaTPHILY.

BoryuciuTs HopMy MaTpHIIHL.

TloBepuyTs MaTpuiry Ha 90 (180, 270) rpagycoB IPOTUB YaCOBOU CTPEITKH.

Brrunciiuts onpeemuTeb MaTpUIBL.

IlocTpouTh MaTpHILy, BRIYHTAS U3 JIEMCHTOB Ka3KIOH CTPOKH MaTPHIBI €€ CPe-

Hee apH(pMETHUECKOE.

10. Haiith MakCHMaJIbHBIH IEMEHT (BI) B MAaTpHILE H VAAJIHTh W3 MaTpUIBI BCE

CTPOKH H CTOJIOLBL, €TO COJEPIKAILHE.

11. VIDIOTHHTH MaTPHILY, YIS U3 HES CTPOKH H CTOJIOIBL, 3aTIOTHCHHBIC HYITSIMH.
12. B mMaTpuile HaHTH MHHHMAJIBHBIH 7IEMEHT H IIEPEMECTHTD €10 HA MECTO 33JaHHO-

TO BJIEMEHTA Ty TEM TISPECTAHOBKH CTPOK H CTOIOIOB.

13. TIpeoGpa3oBaTh CTPOKH MATPHIIB TAKHM 0Opa3oM, YTOOBI SIIEMEHTHI, PaBHBIC

HYITIO, PACTIONIATAJTHCh TTOCITE BCEX OCTATBHBIX.

00NN
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14. OxpyIIUTH BCE IEMEHTHI MATPHIIBI JI0 IIEJI0N0 YHCIIA.

15. HafiTi KOJTHYECTBO BCEX CEWIOBBIX ToUEeK MaTpHIbl. (Marpuia A uMeeT ceuio-
BYIO TOYKY A, , CCIIH A SBISCTCS MHHHMAJIBHBIM SICMCHIOM B /-H CTPOKS
H MaKCHMAJIBHBIM B j-M CTOJIOIE).

16. IlepecTpouts MaTpHLy, IIEPpECTAaBIILL B HEH CTPOKH TaK, UTOOBI CyMMa 3JICMEH-
TOB B CTPOKAX MOJYYEHHOH MaTPHIIBI Bo3pacTaia.

17. HaliTi yHciI0 JOKATHHBIX MHHUMYMOB. (CoceIaMH S7IeMEHTa MaTPHUITHI HA30BEM
SIIEMEHTBI, HMEIOTHE C HHM OOIIYIO CTOPOHY HITH YTOIT. DIIEMEHT MaTPHIIBI Ha3bI-
BaeTCs JIOKaThbHBIM MHHHMYMOM, €CITH OH CTPOTO MEHBITIE BCEX CBOMX COCENIEH.)

18. HaliTH HaMMEHBIIUH CPETH JTOKATBHBIX MAKCHMYMOB. (OJIEMEHT MATPHIBI Ha3bI-
BaeTCs JIOKaThbHBIM MHHHMYMOM, €CITH OH CTPOTO MEHBITIE BCEX CBOMX COCENIEH.)

19. TlepecTpouTh 3aJaHHYIO MaTPHILY, IEPECTABITAS B HEH CTOIOIBI TaK, YTOOBI 3HA-
YEHHS X XapaKTEPUCTHK YOBIBATH. (XapaKTEPUCTHKOH cTONOIA MPIMOYTOITh-
HOH MaTpHIIBI Ha3bIBACTCS. CyMMa MOJYJICH €TI0 SIEMECHTOB. )

20. IlyTeM nepecTaHOBKH IEMEHTOB KBaJpaTHOH BEILICCTBCHHON MATPHUIIBI JJOOHTHCS
TOT0, YTOOBL €€ MAKCHMAJIBHBIH 3JIEMEHT HAXOMWICS B JICBOM BEPXHEM VI, Clc-
JIYIOIMH [0 BEJIMYUHE — B ITO3UIUH (2, 2), CIICIYIONMH 110 BEJIMYHHE — B II03H-
uH (3, 3) ¥ T. 1., 3aIOJTHUB TaKuM 00pa3oM BCIO INTABHYIO THATOHAJTb.

TecroBble 3aAaHMA K TAaBe 2

Bonpoc 2.1.

VKa)KHTE CTPOKH, KOMITHIISIITHS KOTOPBIX HE MPHBEACT K ommOKe (3):
1) int varl = 356f
2) double var2 = 356f
3) float var3 = 356f
4) char vard = 356f
5) long var5 = 356f
6) byte var6 = 356f
7) Integer var7 = 356f
8) Character var8 = 356f
9) Object var9 = 356f

Bonpoc 2.2.

Viaxwure, kakue javadoc-KOMMEHTapHH HE HCIOJIB3YIOTCS TS TOKYMEHTHPOBA-
HHS KOHCTPYKTOPOB H METOJIOB (2):

1) @see
2) (@author

3) (@param
4) (@version
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5) @throws
6) (@deprecated

Boripoc 2.3.
JlaH xox:

public class Quest4 §
public static void main (String [] args) {
double x=0, y=2, z;
Z=V/X;
System.out.println ("z="+z),

U710 BBIBEACTCS Ha KOHCOJIb B PE3Y/IbTATE KOMITWISLIWH H 3aITycKa IporpaMmsl (1)?
1) OmmGKa KOMITHISIHA
2) z=Infinity
3) z=NaN
4) Onmobka BpeMeHH BhITOTHeHHS java.lang. ArithmeticException

Boripoc 2.4.
Uto GyAeT pe3yTbTaTOM KOMITHIISIHH H 3aIycKa clieayrornero koaa (1)?

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

MedicalStaff medic = new HeadDoctor (),

if (medic instanceof Nurse) {
System.out.println ("Nurse");

} else if (medic instanceof Doctor) {
System.out.println ("Doctor");

} else if (medic instanceof HeadDoctor) {
System.out.println ("HeadDoctor");

b
b
b
class MedicalStaff {}
class Doctor extends MedicalStaff {}

class Nurse extends MedicalStaff {}
class HeadDoctor extends Doctor {}

1) Nurse

2) Doctor

3) HeadDoctor

4) OmmmOKa KOMITHITSIHH
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Bonpoc 2.5.

Han dparment xopa if (el) if (e2) S1; else S2; (el, €2, S1, S2 — koppekTHBIC
java-peipakenus). Kakomy apyromy ¢gpparMeHTy Ko/ia OH SKBHBUICHTEH (2)?
1) if (el) {if (c2) S1; else S2;}
2) if (el) {if (c¢2) S1;} else S2;
3) if (el) if (e2) S1; else; else S2;
4) if (el) if (e2) S1; else S2; else;

Bonpoc 2.6.

Kakue u3 ¢parMecHTOB KoJia HEBEPHO pemiaroT 3ajady «HalTH cymMMy mepBhIX
100 HatypaspHBIX yuceD» (2)?
1) i=1,sum =0, for (; 1 <= 100; i++) sum +=1;
2) sum = 0; for (1 = 1; 1 <= 100;) sum += i++,
3) for (i= 1, sum = 0; 1 <= 100; sum += i+, i++),
4) for (1= 1, sum = 0; 1 <= 100; sum += i++),
5) for (1=0, sum = 0; it+, i <= 100; sum +=1);

Bonpoc 2.7.

Kakue yTBepsKIcHUS 0 Klaccax-000I0UKax KOPPEKTHHI (3)?

1) Knaccor o6omouku Double, Long, Float pasmemarorcs B makete java.util

2) OOBEKTHI KIACCOB 000JI0YEK MOTYT XPAaHHTH TC JKE 3HAUCHHS, YTO H COOTBETCT-
BYIOIIHE HM Ga30BbIE THIIBI

3) OOBEKTHI KJIaCCOB-000JIOUEK XPAHIT H3MCHICMBIC 3HAUCHHS aHAJIOTHYHO IIepe-
MCHHBIM 0Ga30BBIX THIIOB

4) OOGBEKTHI KJIACCOB-000JI04CK 110 YMOTUAHHIO MOIYYAIOT 3HaueHHe null

5) B wiaccax 060104Kax OIpeieIcHbl METOBI IIPEOOPa30BaHUs K Ga30BOMY THILY

Bornpoc 2.8.
Jlan kot

class Item {}

1) int [] mas1 = new int [24];

2) Integer mas? [] = new Integer [24];

3) char [] mas3 = new Character [] {'a','b", '¢'};

4) Item [] mas4 = new Item {new Item (), new Item ()};
5) double [] mas5 = {5, 10, 15, 20},

6) int [] mas6 [] = new int [4] [3];

7) int mas7 [] [] = new int [4] [];

KoMmuisius Kakux cTpoK IpHBEACT K oTHOKe (2)?
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Jiobas deiicmeayiowas npozpamma ycmapena.

IIeprrii 3axoH [IporpamMMHp OBaHHA

Kimacc cooTBETCTBYET HOBOMY THITY JaHHBIX KaK OINUCAHHE COBOKYITHOCTH 00b-
CKTOB C 0OIIHMH aTpHOYTaMH, METOJAMH, OTHOIICHUSMH H CEMaHTHKOH.

Kiacchl — 0CHOBHOM 37IEMEHT aGCTPaKIUH, OTBEHAOTIHI 32 peaTH3aIHIO Ha-
3HAYEHHOTO €My KOHTpPaKTa H 00eCIIeHHBAIONIHI COKpBITHE peanmm3anuu. Kiacest
O0OBETHHSIOTCS B TAKEThI, KOTOPHIEC CBSI3AHBI JIPYT C IPYTOM TOJIHKO Uepe3 OTPaHH-
YECHHOE KOJHUCCTBO METOJOB H KJIACCOB, HE HMMES HHKAKOTO TIPEICTABICHHUS
0 TIporieccax, MPOUCXOMSIIHX BHYTPH KITacCOB U METOJIOB JAPYTHX MakeToB. Mms
Kjacca B TaKeTe JOJDKHO OBITh VHHKaJThbHBIM. DU3HYECKH TAaKeT MPEACTaRIACT
co6o# KaTajor, B KOTOPhIH MOMEINAIOTCS IPOTPaMMHbIE (palIThl, CopieprKaniue pe-
AJTH3AIHIO KITacCOoB.

Kracchl O3BOMISIOT MPOBECTH JIEKOMITO3HITHIO MOBEICHUS CIIOKHON CHCTEMBI
JIO MHO’KECTBA JIEMEHTAPHBIX B3aUMOJICHCTBHH CBSI3aHHBIX 00heKTOB. Kitace ompe-
JICTSIET CTPYKTYPY WHIH MOBSJCHHE HEKOTOPOTO 3JIEMEHTA IPEIAMETHOH 0OIaCTH.
Iox s11eMeHTOM ClleyeT MOHUMATh KaK (PH3HYECKYIO CYIIHOCTD (HAaIlPHMEDP: 3aKas,
Tosap), Takumoruueckyio (Hanpumep: YupaenenueCuemom, CocmagnenueOmuema).

Omnpenenenne Kiacca B 00IIeM BHJIE O3 HACIICIOBAHHS H PECAUTH3AIMH HHTCP-
(edicoB (HaclieIOBAHHUE 10 YMOTYAHHUIO ToTbKO oT Object) uMeeT BUJ:

[public] [final] [abstract] class Mmgkaacca {
{} // nozuyeckue 6aoku
// BHympeHHUE KAACCH
// noas
private // 3axpsimsie
public // omxpsimsie
// OpyxecmBerusie (no yMoA4GHUD)
protected // 3auuiiernsie

// KOHCHMpYKMOpLi
public // omxpsimsie
// OpyxecmBernsie (no yMOAYAHUD)
protected // 3ayuuennsie
private // 3akpsimsie

// Menoosi
public // omxpsimsie
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// OpyxecmBerHsie (no yMOA4aHuw)
protected // 3ayuuernsie
private // 3axpbimsie

Crnemuduratop goctyma public onpenenser Buenmuii (enclosing) kiace, kKak
JOCTYITHBIH M3 APYTHX [TAKETOB.

I'IepemeHHble KAaCCa, 3K3eMIAsIpa U KOHCTaHTbI

Kracc co3naetcst B cityyae HEOOXOHMOCTH TPYITTHPOBKH JaHHBIX W/ HIH JICHCT-
BHH (METOJIOB) TIOJ OOIIHM HMEHEM, TO €CTh CO3J[aHHS HOBOTO THIIA JIAHHBIX, aKKY-
MYJTHPYIOIIIETO CBOMCTBA U JCHCTBHS, CBS3aHHBIC C OJJHOH MpeIMETHOH 00/IacThIO.

Kitacchr HHKATICYTHPYIOT IEpEMEHHBIC H METOIBI — WICHHI KiTacca. [lepeMenmbie
B KJIacce OOBSBISIFOTCS CIICAYIONIHM 00Pa3oM:

[cneuudukaTop] Tun uma;

Co cremmukaTopoM static oOBIBIICTCS VI BCETO KJIacca CTaTHUCCKAs Iiepe-
MEHHas KJIacca, KoTopas HMEeT o0IIiee 3HAYCHHUE IS BCEX SK3EMIULIPOB Kiacca. bes
cnenupukatopa static OOBABIIOTCSA IIEPEMEHHBIC SK3EMIDIIPa Kilacca, HMEIOIIUE
VHHKAJIbHBIC U HE3aBUCHMBIC 3HAYCHUS JJIS KAK10T0 00bekTa Kiacca. [lors kiacea,
KaK H METO/IbI, 0OBSIBIISIOTCS TAKOKE co clieluHKaTopaMu JocTyia public, private,
protected wiu o ymomganuro 6e3 cnenudukaropa. Kpome nonei — wieHoB Kiac-
ca, B METOJIax KIacca HCIIOJIb3YIOTCS JIOKAJIbHBIC IIEPEMEHHBIC H IIapaMETPhl METO-
JIOB. B oTIHYHE OT TIEpEMEHHBIX KITacca, HHKATICYTHPYEMBIX HYJIEBBIMH SJIEMEHTA-
MH, TIEPEMEHHBIC METOJIOB HE HHHITHATTH3HPYIOTCS 10 YMOTYaHHUFO.

ITons wmacca co cnenuduratopoM final SBISIOTCS KOHCTAHTAMH U HE MOTYT
OBITh H3MECHEHH Tocie WHUIHamM3anud. Crierudukatop final MokHO HCTOITB30-
BaTh HE TOJIBKO JUUISI TIOJIS KJlacca, HO M JUTS JIOKaJIbHOU TIEpEMEHHOM, OOBSIBICHHOH
B METOJIE, a TATOKE JUTA MapaMeTpa MeTo/1a. DTO eTHHCTBEHHBIH crieTipHKaTOP, TPH-
MCEHSEMBIH C MApaMETPOM METO/[a HITH JIOKAITbHOH TIEpEeMEHHOH.

B crieayromniemM npuMepe MPHBOAITCS OOBSBICHHE W HHHIIHATH3ATINS 3HAYCHUH
ToJIeH KJlacca U JIOKaTbHBIX MEPEMEHHBIX METO/IA, 4 TAK)KE HCMOTb30BAHHE MapaMe-
TPOB METO/A:

S # 1 # tanet arpubyros 1 nepemerHsix # Order.java %

package by.bsu.entity;
// Kknacc docmynen u3 Opyaux haxemoB
public class Order {
private int id; // nepemenHas 3x3eMnaspa kaacca
static int bonus; // nepemenHasa knacca
public final int MIN TAX = 8 + (int)(Math.random()*5); // KOHCMaHMG 3K3eMnAApa KAGCCA
public final static int PURCHASE TAX = 6; // koHCmanma xaacca
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// KOHCMpYKMopsi
// Menod
public double calculatePrice(double price, int counter) { /* napamempsi memoda */

double amount; // A0KaGALHGS nepeMeHHAs Memodd He noaydaem 3HAYeHUS Nno yMOAYaHUM
// amount++; // OuWUbKG KOMNUAAUUU, 3HAYeHue He 3a0aHo
amount = (price - bonus) * counter; // uxuyuanulauus aoxaneHol nepemenHol
double tax = amount * PURCHASE TAX /166;
return amount + tax; // Bo3Bpayaemoe 3rHaYeHUE

B TIpPUMEPE B KaUCCTBC MEPEMCHHBIX 3K3CEMINIApa KJlacca, IEPEMCHHBIX KJlacca
H JIOKAaJIbHBIX ITICPCMCHHBIX MCTOJ[a HCIIOJIb30BaHbI JaHHBIC 0a30BBIX THIIOB, HC SB-
JETIOIMHUCCS CChIJIKAMH Ha 00bekThL. 1o Kitaccon MOIYyT OBITh CCBIJIKAMH Ha 06’])61(’1‘,
HasHaAa4YHUTh KOTOPBIM PCATTbHBIC 0OBEKTHI MOYKHO C TIOMOIIIBIO OIICpaTOpa NEW.

OrpaHuyeHue Aoctyna

S3pik Java mpegocTapIsSeT HECKOIBKO YPOBHEH 3al[HTHI, 00ESCTIECUHBAIOTIHX BO3-
MOXXHOCTh HACTPOUKH 0OITacTH BHIUMOCTH JJAHHBIX H METOOB. M3-3a Hamuyus ma-
keToB Java paboTacT ¢ YETHIPhMS KaTCTOPHAMH BHIAHMOCTH MEXTY 3JICMEHTaMH
KJIacCOB:

e private — 4ICHBI KJIacca JTOCTYITHBI TOJTHKO WICHaM JaHHOTO KJacea,
* 1o ymMoyaHuio (package-private) — UJIeHBI KJIacca JOCTYITHBI KJIaccaM, HaXoIs-

LIHMCS B TOM K€ IIAKETE;

e protected — wicHHI KJIacca JIOCTYIHBI KJIACCaM, HAXOSIIHUMCS B TOM K€ IAKETE,

H II0JKJIaccaM — B JIPYTHX [AKETax;

e public — uscHHI KIacca JOCTYIIHBI JJIS BCEX KJIACCOB B 5TOM H JPYI'HX IAKSTAX.

Urnen wtacca (Tosie, KOHCTPYKTOP WiIH MeTox), oObsSBIeHHE public, noctymnen
u3 ;moboro mMecra BHe KiIacca. Crenudukatop public 111 METOTOB H KOHCTPYKTO-
poB public-k1accoB oGecieunBacT BHEIIHHH TOCTYII K ()Y HKIIHOHAIIBHOCTH ITaKeTa,
B KOTOPOM OH 00BsIBIICH. ECITH JaHHBIH CICIH(HUKATOP OTCYTCTBYET, TO KJIACC H €TI0
METO/IbI MOT'YT HCIIOJIb30BATHCS TOJIBKO B TEKYILIEM IAKETE.

Bcee, uto 00bsBIICHO private, JOCTYITHO TOIFKO KOHCTPYKTOPaM H METOaM BHY-
TpH Kjacca ¥ HuTE Goibitie. OHH BRITIONHSIOT CITYKEOHYIO HITH BCIOMOTATEThHYIO
poiib B TIpeenaxX Kjacca, H UX (PYHKIHOHAITBHOCTh (METOJIOB H KOHCTPYKTOPOB)
HE TIPETHA3HAYCHA JITS BHETITHETO HCTIOh30BaHUS. 3akphITHE (private) monei obec-
TMIEYHBAET HHKATICYISIIHIO.

Ecnu y uneHa kmacca BooOIIe He YKa3aH crieluuKaTop ypoBHS JOCTyMa, TO Ta-
KO WIeH Kjacca OyJIeT BHJICH U JIOCTYIICH W3 MOJIKIIACCOB H KIIaCCOB TOTO JKE TaKe-
Ta. IMEHHO TakoW YpOBEHB JOCTYIa HCIOIb3yeTcsl TI0 YMOMYaHuio. Takod wiieH
KTacca obecrieunBaeT HenomHeHue public-mMeTomamu public-xmaccoB cBoei ¢yHK-
IHOHAJIbHOCTH.
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Eciu sxe HeoOxoquMo, YTOGB 37IEMEHT GBI JJOCTYIIEH H3 JIPYTOI0 MAKETA, HO TOJIb-
KO IIoJKjIaccaM TOro Kjacca, KOTOPOMY OH IIPHHAJUICKHT, HY)KHO OOBSBUTH TaKOH
3JIEMEHT co crenudukatopoM protected. CricnupukaTop IPUMEHAM, €CITH MOJIE Ya-
CTO HCIIOJIB3YETCS B IIOAKIACCE WIH €CJIH METOJ IIPEHA3HAYCH JJIS IIepeolIpeieric-
HHS H HCIIOIB30BaHUS €T0 (PYHKI[HOHAIFHOCTH B JIPYTOM IakeTe. Jig KOHCTpyKTOopa
Hamuune protected oOecmeyHBacT caMy BO3MOXKHOCTh HACIECHOBAHHS OT STOTO
Kjlacca B JIPYTOM TaKeTe.

JleficTBre criermdUKaTopa JOCTYNA PaCHPOCTPAHIETCS TOTBKO Ha TOT SJIEMEHT
KJ1acca, Tiepei KOTOPBIM CTOHT TaKo creTiupHKaTop.

KoHcTpyKTOpbl

KoncTpyktop — 0co6oro BHJa MeTO/, KOTOPBIH 110 HMCHH aBTOMATHYECKH BBI-
3BIBACTCS IPH CO3IaHHH DK3eMILISIpa Klacca ¢ HOMOIIBIO oniepartopa new. 1Ipu kop-
PEKTHOM HPOCKTHPOBAHUH KJIACCA KOHCTPYKTOP HE JOJ/DKCH BBIIOJIHATh HHKAKHX
JpPYTUX 00S3aHHOCTCH, KPOME HHHI[HAJIH3aLHH II0JICH KJlacca H IIPOBEPKH HENPOTH-
BOPEYHBOCTH KOHCTPYHPOBAHHUS OOBEKTA.

KoHeTpykTop HMeeT To ke MM, YTO H KJIacc; BRI3BIBAETCS HE MPOCTO MO HMCEHH,
a TOJIBKO BMECTEe C KIIOYEBBIM CJIOBOM hew IIpH CO3JaHHH 3K3eMIDIIpa Kilacca.
KoHcTpykTop He BO3BpaIl]acT 3HAYCHHUE, HO MOXKET HMETh TapaMETPHI H OBITH Tiepe-
rpykaeMbiM. KOHCTpYKTOpOB B Kjlacce MOXKET ObITh HECKOIIBKO, HO HE MEHEE OJTHOTO.

HecTpykTop B si3bIKe Java He HCHOIB3YyeTCs, 00BEKT YHHUTOKACTCS cOOPIIHKOM
Mycopa Hoc/Ie ONpPEACICHHS. HEBO3MOJKHOCTH €10 JIAJIBHEHINETO HCIIOIb30BAHHUS
(motepu ccpuikH). HekoTopsiM aHasoroM jgecTpykropa geinsgercsa Metof finalize(),
B TeJI0 KOTOPOTO MOMEIMAETCS KO/ TT0 0CBOOOMKICHHIO 3aHATHIX 00bEKTOM PECYPCOB.
BupTyaibHast MalllMHa CTaHCT BBI3BIBATh €TO KAKIBIH pa3, Korja cOOpIIMK Mycopa
OylleT YHHUYTOXKATh OOBEKT KJIacca, KOTOPOMY HE COOTBETCTBYET HH OJ{HA CCHLIKA.

B ciienyromem npumepe oOpspicH Kiace Account ¢ o/siMU (aTpHOy TaMH ), KOH-
CTPYKTOpaMH H METOAAMH JUISI HHUIUAJIU3ALUHU H H3BJICUCHHS 3HAUCHUH aTpHOYTOB.

/* # 2 # koHCTpYKTOps! # Account.java

package by.bsu.transfer.bean;
public class Account {
private long id;
private double amount;
// KoHcmpyxmop 6e3 napamenpoB
public Account() { // Hanudue 3MmM020 KOHCMPYKMOPA HEKOPPEKMHO NO CMbICAY KAacca
super();
/¥ ecau knacc bydem obvaBaern Boobue 6e3 KOHCMpYKMOpa, MO
Komnuagmop npedocmaBum e2o umeHHo 6 maxom Bude */
}
// KOHCHMpYKMOp € napamempom
public Account(long id) {
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super(); /* 66306 KoHCmpyxmopa cynepkaacca S6HsM 06pa30M
HeobazameneH, komnuagmop BcmaBum e20 aBmomamuvecku */
this.id = id;
}
// KOHCMPYKMOp C napaMempamu
public Account(long id, double amount) {
this.id = id;
this.amount = amount;
}
public double getAmount () {
return amount;
}
public void setAmount (double amount) {
this.amount = amount;

}

public long getId() {
return id;

}

public void setId(long id) {
// npoBepka HG KoppexmHoChb
this.id = id;
}
public void addAmount (double amount) {
/* 0annbill Memod 6 obuem cay4yae MoxHo 06vsBaamb 6 Opyeom xaacce */
this.amount += amount;

Kpome TaHHBIX # METOMOB KaXTBIH SK3EMILTSAP KiTacca (0ObEKT) HMEET HESBHYIO
cchiiky this Ha ceOs, KoTopasi IepeaeTes TakkKe HESBHO H HECTATHYCCKHM METOaM
Kkmacca. Ilocsme 3Toro Kasaslii METON «3HACT», KaKOH 0OBEKT ero BhI3BaL. BMecto
oOparnieHus K atpuoy Ty id B MeTO/1ax MoKHO mHcaTh this.id, XoTs 1 He 06s3aTEBHO,
Tak Kak 3armcy id u this.id papaocuisHel. Ho eciti B MeTo/1€ 00bSBIICHA JIOKAJIbHAS
TIEPEMEHHAS WIH NIApaMETP METO/a C TAKUM JKE HMEHEM, KaK H II0JIE KJIacca, TO JJIS
oOparreHus K Moo Kilacca uenoib3oBaHue this oGssatensro. Bes ucnonp3oBanus
yKa3aTels oOpalieHue Beerna OyIeT IpoU3BOUTHCS K JIOKAUTHHOH TIEPEMEHHOM, TakK
KaK IIPOCTO HE CYMICCTBYET JIPYIOTO CIiocoba cc HACH THDHKAI[HH.

O6bekT KTacca Account MOYKET OBITH CO3JIAH TPEMS CII0C00AMH, BBI3BIBAIOTIIUMH
OJIHH U3 KOHCTPYKTOPOB:

Account a = new Account(); /* uHuyuasuzayus noseli 3HAYEHUSMU NO YMOAYAHUKD
coomBemcmByue20 muna, Haauyue HyaeBoz2o id Henpuemaemo 048 A02uKuU KAaGcca */

Account b = new Account(71L); /* unuyuanuzauua 00Ho20 noas nepedanHsim 6 KOHCMpYKMOp
3HAYeHUeM U Opy2020 NoAA no yMoa4awun */

Account ¢ = new Account(71L, 8.7); /* uxuyuanusayus noseli nepedarHsiMu 6 KOHCHMpyKmop
3HAYeHUAMU */

OrmepaTop new BBI3BIBACT KOHCTPYKTOP, TIO3TOMY B KPYIIIBIX CKOOKAX MOTYT CTO-
ATh apTYMEHTBL IIEPEIaBACMBIC KOHCTPYKTOPY.
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Eciu KoHCTPYKTOp B KJIacce SIBHO HE OTPEACIICH, TO KOMITHIATOP MPEIOCTABISICT
KOHCTPYKTOpP II0 YMOJIYaHHIO O€3 [IapaMETPOB, KOTOPHIH HHHIHATUIHPYET KHK0C
MOJIE KITacca 3HAUCHHUEM TI0 YMOTYaHHIO, COOTBETCTBYIOIIMM €T0 THITY, Haripumep: 0,
false, null. Eciiu >ke KOHCTpYKTOp ¢ mapaMeTpaMH OIPEICIICH, TO KOHCTPYKTOP
[0 YMOTYAHUIO CTAHOBHTCS HEJOCTYIHBIM H JUIS €10 BBI30Ba HCOOXOIHMO SIBHOC
OOBSIBIICHHE TaKOTO KOHCTpYKTOpa. KOHCTpYKTOp MoOJKiIacca TPH €ro CO3TaHHH
BCET/a HAJICSETCS BO3MOYKHOCTBIO BBI30Ba KOHCTPYKTOpa cymepkiacca. DTOT BbI-
30B MOYKET OBITh SBHBIM WJTH HESIBHBIM H BCETJ[a PACIIONAraeTcs B MEPBOM CTPOKe
KOJla KOHCTPYKTOpa Mo IKiIacca. Eciii KOHCTPYKTOpY cynepkiIacca HY>KHO Tepe/IaTh
MapaMeTPHI, TO HEOOXOTHUM SBHBIH BBI30B H3 KOHCTPYKTOpa MOPOMKICHHOTO Kilacca
super(cnucox_napamempog). 1logpoGHee 0 KOHCTPYKTOpE ¢ MapaMeTpaMH OyjeT
CKa3aHO TPH PACCMOTPEHHH BOTIPOCOB HACIICTOBAHHUS KITACCOB.

MeTtoAbl

MeTo/1 — OCHOBHOM 3JIEMEHT CTPYKTYpHpOBaHHS Kofa. Bee MeTosbl B Java 00b-
SBIISIOTCA TOJIBKO BHYTPH KJIIACCOB H HCITOJIB3YIOTCH JUTA pa6OTBI C JAaHHBIMH KJIacCa
H IICpelaBacMbIMH ITapaMETPaMH. HpOCTGﬁMCC OIPEACIICHHUE METO/Ia UMCECT BH/:
Bo3BpauaemsiliTun umAMeToma(chucox napamenpoB) {

// meao memoda

return 3Havenue; /* ecau Hyxen B036pam 3Havenus (ecau mun
BO3BpallaeMoro 3HavyeHUA He void) */

Ecmu MCETOJ HC BO3BPAIACT 3HAUCHHUC, K/IFOUYCBOC CJIOBO return OTCYTCTBYCT HJIH
3aIHCBIBACTCS O¢3 BO3BpaIacMoro 3Ha4CHUs B BHJC!

return ;

THIT BO3BPAIACMOTO METO/IOM 3HAUCHHS B 3TOM ciTyyac 6y7iet void. BMecto mycToro
CITHCKA TIAPAMETPOB METOJA THTI Void HE YKa3bIBacTCs, a TOIBKO MyCThIe cKoOKH. Bhi3oB
METOJIOB OCYIIECTRISIETCS W3 00BEKTa WITH KTacca (JTS CTATHYECKHX METONIOB):

objectName .methodName();

):[J]SI TOTO, YTOORI CO3/1aTh MCTO/], HY’)KHO BHYTPH OOBIBICHHS K/Tacca HAITHCATH
OOBSBIICHHC MCTOJa H 3aTCM pCAJIM30BaATh €10 TCJIO. OOBSIBIICHHE MCTOJ]a KAK MHHH-
MYM JOJDKHO COACPKATh THII BO3BpAIaCMOIO 3HAYCHUA (BKJ'IIO‘Ia}I VOid) H UM MC-
TOJa. B IIPHBCACHHOM HHKC OOBSIBICHUH MCTOJa SJICMCHTDEI, 3aK/IIIOUCHHBIC B KBa-
APaTHBIC CKO6KH, SIBISIOTCSI HE 00432 TCIIbHBIMHU.

[mocTyn] [static] [abstract] [final] [synchronized] [native] [<napameTpusauuss]
Bo3BpauaemsiiTun umaMeTona (cnucok napamempoB) [throws cnucok ucxkmwyenuil]

Kaxk u jutst morne#t kimacca, crieliuuKaTop JOCTyNma K METoIaM MOXKET ObITh public,
private, protected u mo ymomuanuto. 1lpu 3ToM MeTOIHI cyTIepKTacca MOKHO TIepe-
TPYXaTh HITH TEPEONPEACTATH B TIOPOXICHHOM MOKITACCE.
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OOBbSBICHHBIE B MCTOJIC NCPEMCHHBIC SIBIISIOTCS JIOKAJIBHBIMH IIEPEMEHHBIMH
MCTO/Ia, a HE WICHAMH KJIaCCOB M HE HHHUIUAIU3HPYIOTCS 3HAYCHUSIMH II0 YMOJT4a-
HHIO IIpH CO3JJaHHH 0OBEKTa Klacca HWIH BBI30BE METO/A.

IIpu pacnpencncHuH 063aHHOCTER MEKITY KIacCaMH BBLICIIIOTCS TaK Ha3bIBa-
€MBIC K1acChl GH3HEC-TIOTHKH, B KOTOPhIC IIOMEIIAIOTCS METO/[BI, 0OpabaThIBAIOIIHE
HH(POPMAIHIO U3 TIEPESAaBacMBIX HM 0OBbekTOB. Takue Kiacchl MOTYT H HE HMETh
atpubyToB. Eciu aTpuGy THI MPHUCY TCTBYIOT, TO OHH 0OBIMHO HIPAIOT YHCTO CITYHEO-
HYIO POJIb JUTS OONTEr4eHUS METO/IaM KTacca BRITIOTHEHHS HX (DYHKIHOHATBHOCTH.

S¥# 3 # nepeBoA AeHer co cHeTa Ha cyeT # TransferAction. fava

package by.bsu.transfer;
import by.bsu.transfer.bean.Account;
public class TransferAction {
private double transactionAmount;
public TransferAction(double amount) { // koHcmpykmop no ymoa4anuw He npedocmaBasemcs
if (amount > 0) {
this.transactionAmount = amount;
} else {
throw new IllegalArgumentException(); // uau cobcmBerHoe uckmoyenue

}
public boolean transferIntoAccount(Account from, Account to) {
// onpedesneHue ocmanmxa
double demand = from.getAmount() - transactionAmount;
// npoBepka ocmamka u nepeBod CyMmsi
if (demand >= 9) {
from.setAsset(demand);
to.addAsset(transactionAmount);
return true;
} else {
return false;

}
public double getTransactionAmount () {
return transactionAmount;

}

// BcmaBume Memod yOepxarnus npouerma npu nepeBode

}

PCSyJ'IBTaT B3aI/[MO,Z[CI‘;[CTBH$[ KJIaCCOB JUIA PCIICHHA MOCTaBRJICHHOU 3ajJaqdH o Iic-
PEBOJC JACHET CO CHCTA HAa CHET MOKHO IMPCACTABHTH B CIICAYIOIIEM KOJC.

S¥# 4 # co3AaHHE DK3EMIIAFPOB W BbIMOAHEHHE ACHCTBHE # Runne

package by.bsu.transfer;
import by.bsu.transfer.bean.Account;
public class Runner {
public static void main(String[ ] args) {

il 60



KAACCBHI M1 OBBEKTHI L

Account from = new Account(780631864L, 258.5);

Account to = new Account(58516009L, 12.1);

TransferAction action = new TransferAction(52.8);

boolean complete = action.transferIntoAccount(from, to);

if (complete) {
System.out.println(“Cymva: " + action.getTransactionAmount() +
System.out.print("Ha cuyety wkaueHta ID=" + to.getId());
System.out.println(" HaxogutcAa cymma: " + to.getAmount());

} else {
System.out.println("TpaH3akuMa He BbINOJHeHa.");
System.out.print("Ha cyeTy kauenTa ID=" + from.getId());
System.out.println(" HegocTaTouHo cpeacTB.");

" "

nepeBedeHa ycneuwHo");

}
B pesymprare OyneT BrIBEACHO:

Cymma: 52.0 nepeBejieHa ycnelHO
Ha cuety kinenta ID=58510009 naxoaurtcs cymma: 64.1

Krnacc Runner umeeT HeJOCTaTOK — II€UaTacT OTUYCT O BHITOTHEHHH TPaH3aK-
IUH. J[J19 BBIMOTHEHHUS ATOTO JICHCTBHS CIISAYET CO3AaTh JOMOTHUTEIBHBIN Ki1acc
ReportAction u Bo3TOXHTH 3a]ja4y (POPMHUPOBAHHS OTYETOB HA €10 METO/IHL.

OOBeKT K1acca MOJKET OBITh CO3/IaH B JITOOOM MaKeTe MPHIIOKCHUS, €CIIH KOH-
CTPYKTOp Kiacca oOmsiBiieH co crenudukatopom public. Crnenuduxatop private
HE TTO3BOJIHT CO3/IaBaTh OOBEKTHI BHE KJIACCA, a CHICIH(PUKATOP «I10 YMOTYaHHIO» —
BHe maketa. Crieruduxatop protected 1mo3poseT co3jaBaTh 0OBEKTH B TEKYILEM
HAKETE H JICJIACT KOHCTPYKTOP JOCTYIHBIM JUI OOpaIliCHHS K IIOJKIAcCaM JaHHOTO
KIacca B JIPYTUX IAKSTax.

CratMyeckue MeTOAbl U NMOAS

Ilorme maHHBIX, 0OBIBIICHHOE B KJlacce Kak static, sBisieTest 0OIIHM /1S BeeX 00b-
€KTOB KJIacca W Ha3bIBacTcs MEPEMEHHOU Kilacca. MoxkeT OBITh HCONTb30BaHO 63
CO3JIaHHS SK3eMIUTApa Kiacca. EciTi offHH 00bEKT HAMEHHT 3HAYCHHE TAKOTO TIOJIS,
TO 5TO H3MEHEHHE VBH/IAT Bee 00BEKTHI. J[71 paGoTh cO cTaTHYECKHMH aTPHOYTaMH
HCIIOB3YIOTCS. CTATHYECKHE METOJBI, OOBSIBICHHBIE CO cliclH(HKaTopoM static.
Hecratuueckue MeTObI MOI'YT O0OpAIaThesl K CTATHYCCKUM IIOJIIM H METOJaM Ha-
IpSIMYI0 O3 BCSIKHX JOIOIHUTEIBHBIX YCIOBHH. CTaTHYECKHE METOIBI SBIIIEFOTCS
METOJIAMH KJIacca, HE IPUBS3aHbl HH K KAaKOMY OOBEKTY H HE COAEPIKAT YKa3aTeslsd
this Ha KOHKPETHBIH 3K3EMIULSP, BBI3BaBIIHH MeTo)[. CTaTHYECKHE METO/IBI peallu3y-
IOT MAPaJUIMy «PAHHETO CBSI3BIBAHHS», KECTKO OIPEACIIIONIYI0 BEPCHIO METO/A
Ha stane kommwiinuy. Ilo npuynHe HeocTynHOCTH yKasatens this craruueckue
IOJISI W METOABl HE MOIYT OOpamiaThCsl K HECTATHUYECKHM IIOJBIM H METOJaM
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HaIIpAMYIO, TaK KaK OHH HC <«GHAI0T», K B&llﬂ)h&}/()f;])el(1jy OTHOCSATCS, Ja H CaM DK3CM-
1IUIp KJIacca MOKET OBITh HE CO31aH. I[JISI O6paIJ.IGHI{SI K CTATHYCCKHM II0JIM H MC-
TO4aM JOCTATOHHO HMCHH KJIacca, B KOTOPOM OHH OIIPCACIICHLL. Kimace
Transfer Action MOJKHO HCpCpa6OTaTI) B KJIACC CO CTATHYCCKHM IIOJICM H MCTOA0OM.

A # 5 # cratnieckmne MeToa u noae # TransferAction. java

public class TransferAction {
public static double transactionAmount; // cmamuyeckoe nose
private int id; // Hecmamuyecxoe nose
public static boolean transferIntoAccount(Account from, Account to) {
// increaseAmount(); // 6ei38amb Henb3s - obvexma He cyuecmByen
// this.id // ucnoas3oBame this HeBo3MoxHO - obvexkma He CyuecmByen
// id // HedocmyneH - obvexkma He cyuecmByem
// onpeleferue ocmamxa
double demand = from.getAmount() - transactionAmount;
// npoBepka ocmamxka U nepeBod CyMMsi
if (demand >= 9) {
from.setAsset(demand);
to.addAsset(transactionAmount);
return true;
} else {
return false;

}
public void increaseAmount() { // Hecmanuyeckul menod
transactionAmount ++;

Brnos Metona transferIntoAccount() ocymectisieTcs 6e3 co3ganus oObeKTa:

TransferAction.transferIntoAccount(from, to);

HO H IICPCOTPEACITHTD CTATHUCCKHI METO/] YIKE HEIIb3SL.
Jlist 1ByX 0OBEKTOB

TransferAction obl = new TransferAction();
TransferAction ob2 = new TransferAction();

3uaycHue obl.transactionAmount u ob2.transactionAmount passo 0, TTOCKOTh-
Ky pacroiaractcsi B oJJHOH H Toif %e oONacTH maMsITH BHE 0ObekTa. Takas 3amuch
He OYcHb KoppekTHa. 1losToMy obpamaThcs U H3MEHATh 3HAYCHHE CTATHUYESCKOTO
0TS CTIEIYeT HEMOCPEACTBECHHO Yepes UMS Kitacca:

TransferAction. transactionAmount = 76.5;

Br3os cratuueckoro MCETO/Jla BCETHA CJICAYCT OCYHICCTRIIATH C ITIOMOIIBIO YKa3a-
HHA HAa HMA Kjlacca, a HC o0bekTa. CTaTHYCCKHH MCTOJ MOKHO BBI3BIBATH TAKOKC
C HCIIOJIb30BAHHCM HMCHH OGI)CKT&, HO TaKOH BBHI30OB CHIDKACT KAYECTBO KoJa,
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IIPHBOJHUT K ITOABJICHHIO COOTBCTCTBYIOIICTO IIPCAYIIPCKIACHUSA H HC 6y,Z[CT JIOTHYC-
CKH KOPPCKTHBIM, XOTS H HC 3aKOHYHUTCSI OIIMOKOH KOMITHJISIITH H.

Hepeonpec)eﬂeﬂue CTATHYCCKHX MCTOJOB HCBO3MOXXHO, TaK KakK O6pa]].[CHHC
K CTaTHYCCKOMY a’[‘pH6YTy HJIH MCTOAY OCYIICCTBILICTCA IOCPCACTBOM 3aJlaHUS
HMCHH KJIacCa, KOTOpOMY OHH IIPHHAJICIKAT.

CraTHUecKHe MCETOJBI HCITOJIIB3YIOTCA IIpH H606XO,Z[I/[MOCTH npuaaTh q)yHKHHO-
HAJIBHOCTH MCTOJIa NMPH3HAK «OKOHYATCIIbHOCTH», «HCHU3MCHHOCTH» pCaJIn3allHH
aJImMopHuT™Ma Jisl JIaHHOTO KJIacca.

Moauncpukarop final

Moauduxatop final ncnonszyercs 1 onpeic/ICHUS KOHCTAHT B KaYECTBE WICHA
KIacca, JIOKaJIbHOH IICPEMCHHOH WIHM IapaMeTpa McTojga. MeTojbl, 0ObsSBICHHBIC
Kak final, Henp3d 3amemars B nojgkiaccax. Jyis KiaccoB, OObSBICHHBIX CO CIICIIH-
¢uxaTopoM final, Henb3s co3gaBaTh moKIacesl. Hampumep:

/% # 6 # final-noag u nepementte # Card.java %/

package by.bsu.finalvar;
public class Card {
// UHUQUAAU3UpoBaHHGA KOHCMAHMA SK3eMnaspa
public final int ID = (int)(Math.random() * 10 _000 000);
// HEURUUUGAU3UPOBAHHAA KOHCMAHMa
public final long BANK_ID; // uHUUGAU3GUUSA no ymom4anuw He npousBodumcs!
// { BANK ID = 11111111L; } // moasxo oduH pas!!!
public Card (long id) {
// uHuyuanusayus 6 KoHcmpykmope
BANK ID = id; // moabxko 0QuH paszf!{
}
public final boolean checkRights(final int NUMBER) {
final int CODE = 72173394; // anmuwabnoH: "BoauwebHoe 4ucao™
// ID = 1; // owubka xomnuasyuu!
// NUMBER = 1; // ouubka xomnuasyuu!
// CODE = 1; // owubka xomnuaayuu!
return CODE == NUMBER + ID;

KoHcTanTa MoeT ObITh 0OBSRIICHA KaK IOJIE KJlacca, HO HC TIpOHUHHIHAITH-
3HpOBaHa. B sTom CJIy4ac OHa JOJDKHa OBITH TIpPOHMHHUIHAJTH3HPOBaHA B JIOTHYCCKOM
OMmoKe KJIacCa, 3aKIIOYCHHOM B {}, HJIH KOHCTPYKTOPE, HO TOJIBKO B OJTHOM H3 YKa-
3aHHBIX MECT. SHAUCHHE TI0 YMOJTHaHHIO KOHCTaHTa TIOJIYYHTh HE MOXKCT B OTIIMHHC
OT IIEPEMCHHBIX KJIacca. Koncranth MOTYT OBITH OOBSIBIICHHI B MCTOAaX KaK JIOKaJIb-
HBIC HW/IH KaK IapaMETpbl MCTOAA. B o6oux CJIyHasaX 3HAQUCHHUSA TaKUX KOHCTAHT H3-
MCHSATD HCIIb34.
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AOGCTpaKTHble METOAbI

AGCTpaKTHBIE METOTBI Pa3MENAIOTCS B aOCTPAKTHBIX KJIaccaX WITH HHTepdeHcax,
TeNa Y TAKMX METOJIOB OTCYTCTBYIOT H JIOJDKHBI OBITh peaIM30BaHBI B MOKIACCAX.

SE# 7 # aBcTpakTHbli KAACe W MeToa # AbstractCardAction

public abstract class AbstractCardAction {
private Long account;
public AbstractCardAction () { }
/* meno abcmpaxmHozo memoda omcymcmByenm */
public abstract void doPayment(double amountPayment);
public void setAccount(Long account) {
this.account = account;

}
HpH S5TOM CTAHOBHUTCS HCBO3MOXKHBIM CO3JJaHUC 3K3CMIUIApA

AbstractCardAction ap = new AbstractCardAction(); // compile error

Creruduxatop abstract nmpHCyTCTBYET 3/1€Ch KaKk B OOBSIBIICHHH MCETOJa, TaK
U B oObSBICHUH KJIacca.

B ommume ot HHTEpdEHCOB aGCTPaKTHBIH KIACC MOYKET COJEP)KaTh H aGCTPaKTHBIC,
U HeaOCTPAKTHBIC METOBL, 3 MOYKST H HE COACPIKATh HH OJIHOTO aGCTPaKTHOTO METOA.

IonpoGHee abeTpak THBIC KiIacca H HHTepdeHich m3yuatoTes Base «Hacrieqoanue
H TOTAMOP U3 M.

Moancpukatop native

Ilpunoxenne Ha s3bIKE Java MOXKET BBI3BIBATH METOJBI, HATIHCAHHBIC HA SI3BIKES
C++. Takue MeTOBI OOBSRISIOTCS ¢ KIFOYEBBHIM CIIOBOM hative, KoTOpoe cooOIIaeT
KOMITHIITOPY, YTO METOJ PEaJIH30BaH B JipyroMm Mecte. Hampumep:

public native int loadCripto(int num);

MCTO}:[BI, ITOMCYCHHBIC native, MOXXHO TICPCOTIPEACIIATH OOBIUHBIMH MCTOJaMH
B IToAKJIaccax.

Moaundmkatop synchronized

IIpu ucroNB30BaHHH HECKOJIBKUX IOTOKOB YIIPABJICHHS B OJHOM IIPHIIOKCHHU
HEOOXO0 MO CHHXPOHH3HPOBATh METOJIbL, oOparatoruecs K oOmmM JjanHbM. Korma
HHTEpIIpeTaTop 00HapykuBaeT synchronized, oH BrwroyacT koJi, OIIOKHPYIONIHH J0-
CTYII K JAHHBIM IIPH 3aIyCKE IOTOKA U CHHUMAIONIMH OJIOK IIPH €TI0 3aBEpPILCHUH.
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Br3oB MeTO0B yBEOMIICHHS O BO3BpamicHHH OnokupoBkH o0bekTa notifyAll(),
notify() u MeToga octanoBkH notoka wait() wiacca Object (cynepxiacca Wi Becex
KJIaCCOB sI3bIKa Java) mpeinosiaracT HCMoib30BaHuE MoguduKkaTopa synchronized,
TaK KaK 3TH METOJIbI IPEAHAZHAYCHBI [y paGOTHI C IIOTOKAMH.

Aornyeckue 6A0KH

HpH OITHCAaHHWH KJIacCa MOTYT OBITH HCITOITB30BAHBI JIOTHYECKHE OIIOKH. JlorHuecKkuM
OJIOKOM Ha3BIBACTCS KO, 3aKJIFOYCHHHBIHA B d)HI‘ypHI)IC CKOOKH H HE HpHHa,Z[J'IG)KaIJ.[Hﬁ
HH OJHOMY MCTOAY TCKYIICTO KJIacCa, HAIIPUMCP:

{ /* kod */ }
static { /* kod */ }

Jloruyeckue GIOKU 4Yalle BCETO HCIIOIB3YIOTCS B KaYcCTBE HHHIMAJIH3ATOPOB
HOJICH, HO MOTYT COAEP)KaTh BBI30OBBI METOJOB H OOpAaIlCHUS K IIOJISIM TEKYIIIETO
ki1acca. Ilpu coznanum oObekTa Kilacca OHH BBI3BIBAlOTCS MOC/IEA0OBATENBHO, B IO-
PAAKe pa3MEICHHUS, BMeCTE C HHHIHAIH3aIMEH MoJIeH KaK IIpocTast Mocie0BaTeb-
HOCTH OIIEPAaTOPOB, U TOJIBKO MOCTIC BHITIOIHEHHS MOCIIEHETO GIoKa Oy/ieT BBI3BaH
KOHCTpYKTOp Kiacca. Omepalliu ¢ TOJISMH Kjlacca BHYTPH JIOTHUECKOTO OJIoKa
JIO SIBHOTO OOBSIBIICHHS STOTO HOJIS BOSMOKHBI TOJIBKO MPH HCIOIB30BAHUH CCBUIKH
this, npexcTapnsmonicl co0o# CCUTKY Ha TEKYTIHEH 00BEKT.

Jloruueckuii 610K MOXKET OBITH OOBSBIICH O cleH(pHKaTOpOM static. B sTom
CJIy4Yae OH BBI3BIBACTCS TOJIBKO OJMH pa3 B )KH3HEHHOM IHKIIEC MPHIIOKECHUS IPH
CO3/TaHHM 0OBEKTa WIH MpH 0OpallleHHH K CTaTHYECKOMY METoy (IOJI0) JaH-
HOTrO KJjlacca.

/ # 8 # HMCMoAb30BAHHE AOTHHECKMX DAOKOB [ipi 0O0bSBACHIMH KAdcca
Demologic.

java ¥

package by.bsu.logic;
public class Department {
{
System.out.println("logic (1) id=" + this.id);
// npoBepxka u UHULUAAU3AUUS napaMempoB KOHKpemHo20 obvekma

}

static {
System.out.println("static logic");
/* npoBepka u uruyuanuzlayus 6azobeix napamempoB, HeobxoduMsix
0418 QYHKUUOHUPOBAHUS npunoxeHus (kaacca) */

}

private int id = 7;

public Department(int id) {
this.id = id;
System.out.println("koHcTpykTop id=" + id);
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public int getId() {
return id;

}

{ /* He o4eHb xopouee pacnonoxeHue a02U4eCKo20 baoka */
System.out.println("logic (2) id=" + id);

}
package by.bsu.logic;
public class DemolLogic {
public static void main(String[ ] args) {
new Department(71);
new Department(17);

}

B pesynbraTe BHIIOTHEHHS 3TOH NMPOrpaMMBI GYET BHIBE/ICHO!

static logic

logic (1) id=0

logic (2) id=7
KOHCTpyKTop id=71
logic (1) id=0

logic (2) id=7
KOHCTpyKTop id=17

Bo BTOpoii cTtpoke BbIBoga nosie id MOMYYHT 3HAUCHUE IO YMOITYAHHIO, TaK KaK
TMaMSTh JIJIS HETO BBIJICIIEHA TIPH CO3JJaHHH OOBEKTA, a SHAYCHHUE €ITIC HE TIPOUHHIIH-
amm3upoBaHo. B TpeThel cTpoke BRIBOJUTCS 3HAYCHHE oA id, paBHOE 7, Tak Kak
TOCIIC HHUIUATTH3ANWH aTPHOYTa KJTacca ObUT BBI3BAH JIOTHYECKHUH ONOK, MOTyYHB-
IIKHH €10 3HAYCHHE.

[Meperpyska MetoAoB

Meroz Ha3bIBacTCS IEPETPYIKEHHBIM, €CJIH CYIICCTBYET HECKOJIBKO €TI0 BEPCHH C OJI-
HHM H T€M JKE€ HMEHEM, HO C Pa3sHBIM CIHCKOM IapaMeTpoB. lleperpyska peanmsyer
«paHHEE CBA3BIBAHHE», TO €CTh BEPCHS BBI3BIBAEMOIO METO/A OTIPEeiIIeTCs Ha STale
koM. [leperpy3ka MoJKeT OrpaHHYMBATBCS OJHUM KilaccoM. MeTofsl ¢ oiuHa-
KOBBIMHM HMEHAMH, HO C pa3/IMYHBIMH CITMCKOM IIapaMETPOB H BO3BpAIl[acMBIMH 3HaYe-
HUSMH MOTYT HaXOJUTBCS B Pa3sHBIX KJIaccaxX OJHOM LETOYKH Hac/IcJOBAHUSI H Taloke
OyayT NeperpyEeHHBIMU. ECITH CITUCKH NMapaMeTPoOB HASHTHYHBL, TO HMEST MECTO MeXa-
HH3M JIHHAMHYECKOTO TIOJTHMOp(H3Ma — TiepeoTpeIe/IiCHHE METOIA.

CraTHueckue MeTo/(I MOTYT EPETPYKaThCS HECTATHUSCKUMH, H Ha000poT, 63
OTpaHH4YCHUH.

IIpu BEI3OBE MEpPETPYKEHHBIX METOJIOB CIICYET H30ETaTh CHTYal[HH, KOI/[a KOM-
NIWISTOP GyAET HE B COCTOSHUM BBIOPAaTh TOT WJIK HHOH MCTOJ.
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/* # 9 # Boi30B NeperpyKeHHbIX METOACE # Numberinfo.java %

package by.bsu.overload;
public class NumberInfo {
public static void viewNum(Integer i) { // 1
System.out.printf("Integer=%d%n", 1i);
}
public static void viewNum(int i) { // 2
System.out.printf("int=%d%n", i);
}
public static void viewNum(Float f) { // 3
System.out.printf("Float=%.4f%n", f);
}

public static void viewNum(Number n) { // 4
System.out.println("Number=" + n);

}
public static void main(String[ ] args) {
Number[ ] num = {new Integer(7), 71, 3.14f, 7.2 };
for (Number n : num) {
viewNum(n);
}
viewNum(new Integer(8));
viewNum(81);
viewNum(4.14F);
viewNum(8.2);

IVﬁ)X«?FIE)KB3aTBC£Q HTO B PC3YIIbTATC KOMITWIAIHH H BBITIOJIHCHUSA JAHHOIO BIHIH/6}“
AYT MOCIICTOBATIIBHO BBI3BAHBI BCC YETHIPE METO/A, O/THAKO B KOHCOJIb fiYIKS1TIEBIB€HI€H{(ﬁ

Number=7
Number=71
Number=3.14
Number=7.2
Integer=8
int=81
Float=4,1400
Number=8.2

To ecTh Bo Beex ciTyyasix pH Iepeiaue B METO/] SIIEMEHTOB MacCHBa ObLIT BEI3BaH
YETBEPTHIH METOA. DTO IPOH3OMUIO BCJICACTBHE TOIO, YTO BHIOOP BapHaHTa IEpe-
IPY’KCHHOTO MCTO/Ia IPOHUCXOUT HA HTAIC KOMIIHJISLUY H 3aBHCUT OT THIIA MACCHBA
num. To, 4yTo Ha >Talc BBIIOJIHCHUS B MCTO/ NICPEAACTCS APYIOH THII (IS IIEPBBIX
TPEX IEMEHTOB MACCHBA), HE HMECET HUKAKOTO 3HAYCHHUS, TaK KaK BBIGOP YKe OBLI
OCYILECCTRIICH 3apaHee.

IIpu HemocpeACTBEHHOH Nepeiaue 00bEKTa B METO BHIOOP MPOU3BOIUTCA B 3a-
BHCHMOCTH OT THIIA CChUIKH Ha 3Tale KOMITHISIMH.

67 Il



J| OCHOBbI JAVA

C oHOM CTOPOHBL, 3TOT MEXaHH3M CHIDKAET THOKOCTD, C JPYTOH — BCE BO3MOXK-
HBIE OIIMOKH IPH 0OPAILCHHUH K IIEPErPYKEHHBIM METO[aM OTCIICKUBAIOTCS HA STa-
Il KOMITWISIIWH, B OTIHYHE OT LIEPEOIPEACIICHHBIX METOIOB, KOIJIa HX HEKOPPEKT-
HBIH BBI30B [IPHBOJUT K BOSHHKHOBCHUIO HCKIIOUCHHH Ha STAIIC BBHIIOJIHCHHS.

IIpu neperpysxe Bcerga HaJo MPHACPKHUBATHCS CIICAYIOIIMX [IPABUIL:

* HE HCTIOJTb30BATh CIOKHBIX BAPHAHTOB TIEPETPY3KH;
* HE HCTOJIb30BATh TIEPETPY3KY C OJHHAKOBBIM YHCIIOM MapaMETPOB;
*  3aMCHSATH MPH BO3MOKHOCTH TIEPETPYKCHHBIC METO/TBI Ha HECKOITBKO PAa3HBIX Mc-

TOJIOB.

ﬂapaMeTpu3OBaHH bl€ KAACCbl

K Hanbosee BayKHBIM HOBIIECTBAM BepcHH si3bka J2SE 5 MoykHO oTHECTH TTOSB-
JICHUE TIapaMeTPH3aIHH (generic) KJIacCoB H METOIOB, MO3BOJISIOIIECH HCTIOIB30BaTh
THOKYIO H B TO € BPeMS JJOCTaTOUHO CTPOTYIO THIH3AIMIO, UTO 0COOCHHO BaYKHO
npH paboTte ¢ KowTeKIHIMH. [ [puMeHeHHE generic-KIaccoB JUTS CO3/[aHUS THITH3H-
POBaHHBIX KOJUICKIMH GyneT paccMoTpeHo B mabe «Komtekiuu». [lapamerpusanus
MO3BOJISIET CO3aBaTh KJIACChl, HHTEP(EHCH H METO/IBI, B KOTOPBIX THIT 0OpabaThiBa-
EMBIX JaHHBIX 33/1acTCS KaK MapaMeTp.

Hwke npuBe/icH IPUMEP generic-KiTacca ¢ IByMS TapaMeTpaMu:

/¥ # 10 # obbasarenHe KAacca ¢ AByMA napameTpamt # Post,

package by.bsu.forum;

public class Post <T1, T2 extends Number> {
private T1 message;
private T2 id;
// memodsi

3neck T1, T2 — ¢dUKTHBHBIE OOBEKTHBIE THITBI, KOTOPHIC HCIOIB3YIOTCS TIPH
OOBSBIICHUH WICHOB Kjlacca M oOpabaThiBacMbIX JaHHBIX. B kauecTse THIA T2 10-
MyCTHMO HCIOJIb30BaTh TOJIbKO MojKIaccH Kiacca Number. B kauecTBe mapame-
TPOB KJIACCOB 3alPEIlicHO MPUMEHSITH Ga30BbIC THIIBL.

O6pexT K1acca Post MOXKHO co31aTh, HalpUMeEp, CIICTYIONHM oOpa3oM:

Post<String, Short> postl = new Post<String, Short>();
Post<StringBuilder, Long> post2 = new Post<StringBuilder, Long>();

HIIH
Post<StringBuilder, Long> post2 = new Post<>(); // onepomop diamond 6 Java 7

HapaMpr HU3HPOBaHHBIC THITHI 00eCIIEUHBAIOT THIIOOE30IMACHOCTh. HpI/[CBaHBaHI/[C
post1=post2 MPHBOJUT K OIHOKE KOMITHIISIMH.

HpH CO3JJaHHH 00BCKTA KOMITWIAITOPp 3aMCHHUT BCC (i)Ir{KTIr{BHI)IC THIIBI Ha pCajib-
HBIC H CO3J1acT COOTBCTCTBYIOIJ.[Hﬁ HM OGBCKT, I[[pU 3TOM BCC BHCIIHHUC IIPHU3IHAKH
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IapaMCTpH3aIUHU HCYC3IHYT, TO C€CTh IIPOBCPKA Ha IIPHHAJICHKHOCTD THILY OCYIIICCT-
BHMa TOJIBKO B BHJIC!

postl instanceof Post
TOT/Ia Kak, OyJieT OMmHO04YHO

postl instanceof Post<String, Short>

Hwke npuBesicH NpuMep MapaMeTpU30BaHHOTO Kilacca Message ¢ KOHCTPYKTO-
paMH M METOJaMH, TakKe MHHUIMATH3AIMUS H HCCIICOBAHHE MOBE/ICHUS OOBEKTOB
IIPH 3aJaHUH Pa3IMYHBIX IapaMETPOB.

/*# 11 # cozaanme 1 HCNOAb30BAHE 0OBEKTOB MAPaMETPHZ0BAHHOIO KAl

Message.java # Runnet.fava %/

package by.bsu.template;
public class Message <T> {
private T value;
public Message() {
}
public Message (T value) {
this.value = value;
}
public T getValue() {
return value;
}
public void setValue(T value) {
this.value = value;
}
public String toString() {
if (value == null) {
return null;
}

return value.getClass().getName() + "

+ value;

}
package by.bsu.template;
public class Runner {
public static void main(String[ ] args) {
// napamempusayus munoM Integer
Message<Integer> obl = new Message<Integer>();
obl.setValue(1); // Bo3moxen moasko mun Integer 048 memoda setValue
int vl = obl.getValue();
System.out.println(vl);
// napamempusayus munoMm String
Message<String> ob2 = new Message<String>("Java");
String v2 = ob2.getValue();
System.out.println(v2);

// obl = ob2; // owubxa KoMNUAAUUU - napaMempu3auus HexkoBapuaumHa
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// napamempusayus no ymoadanum - Object
Message ob3 = new Message(); // warning - raw type
0b3 = obl; // Hem owubKu KOMNUARUUU - Hem hapamempusauyuu
System.out.println(ob3.getValue());
ob3.setValue(new Byte((byte)l));
ob3.setValue("Java SE 7");
System.out.println(ob3); /* BeiBodumca mun obvexkma,
a He mun napamempuzayuu */
ob3.setValue(71);
System.out.println(ob3);
ob3.setValue(null);

}
B pesynbraTe BHIOTHEHHS 3TOH NPOrpaMMBI GYAET BHIBEIECHO!

1

Java

null

javalang.String: Java SE 7
javalang.Integer: 71

B paceMoTtpentoM npumepe ObuTH co3aaHbl 00bekTH THITA Message: ob1 Ha ocHo-
Be Tuma Integer u ob2 Ha ocHoBe THMa String MpH MOMOTIH Pa3THYHBIX KOHCTPYKTO-
poB. Ilpu xoMmmIAIHH Best HHPOPMATIHS O generic-THIIaX CTHPASTCS W 3aMEHSETCS
JUTS YJICHOB KJlacca W METOJIOB 33JIAaHHBIMH THTaMH WiTH THIToM Object, ecim mapa-
METP HE 3aj1aH, Kak s oobekTa ob3. Takas peanuzarmus HeoOXouMa TS obecTieve-
HHSI COBMECTHMOCTH C KOJIOM, CO3/[aHHBIM B IIPEIBLIYIIHX BEPCHSIX S3BIKA.

OObsBiieHHE generic-TUIIA B BHe <>, HECMOTpS Ha BO3MOXKHOCTH HCIIOJIB30-
BaTh JII000H THII B KaYECTBE NIApaMETPa, OrPAHHYHBACT OOJIACTh IIPUMEHEHHUS paspa-
GarpiBacMoro Kiacca. llepeMeHHBIE TaKOIO THIIA MOT'YT BBI3BIBaTh TOJIBKO METOJIBI
xmacca Object. JlocTym k ApyrdM METOJIaM OTPaHHYHBAET KOMIHIATOP, MPETYIIPE-
K/1asl BO3MOYKHBIC BAPHAHTHI BOSHUKHOBEHHS OIMHOOK.

Ut00BI pacIiHpUTh BO3MOYKHOCTH [IapaMETPH30BAHHBIX WICHOB KJIacca, MOYKHO
BBECTH OIPAHHYCHUS HA HCIIOJIb3YEMBIC THIIBI IIPH MOMOIIH CJIEAYIOIIEIO 0ObsBIIC-
HHUS KJIacea:
public class ValueExt <T extends Tun> {

private T value;
// NOAA, KOHCMPYKMOPSI, Memoosi

Takasg 3amuch TOBOPHUT O TOM, YTO B KauecTBe THMA T pasperlieHO MPUMEHATH
TOITPKO KJTACCHI, SBISFOINIMECS HACTCTHUKAMH (TOJKIACCAMH) PEalbHOTO Kiiacca
Tun, , COOTBETCTBEHHO, MOSBIIAETCS BOSMOYKHOCTH BRI30BA METO/IOB OTPAHHIHBAO-
X (bound) TumOB.

YacTo BO3HHKAET HEOGXOAUMOCTh B METO/] TAPAMETPU3OBAHHOTO KJTACCa OTHOTO
JOMYCTHMOIO THIA TEPEAaTh 0OBEKT HTOTO e KJacca, HO MapaMeTpH30BAHHOTO
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JpyruM THIIOM. B 5TOM cily4yac TpH ONpPEJCICHHH METOAa CIICAYET TPUMCHHTDH
MeTacHMBOIT «?». MeTacHMBOII TaKkKE MOMKET HCIIOB30BATHCS C OTPAHHUCHHEM
extends Jy1g IepejaBAcMOTO THIIA.

S # 12 # HCrioAb30BaHe METACHMBOAA B apamMeTpr3oBaHHOM Kidcce #.
Runner.java ¥/

package by.bsu.exam;
public class Exam<T extends Number> {
private String name;
private T mark; // napamemp noas
public Exam(T mark, String name) { // napamenmp xoHcmpyxmopa
this.name = name;
this.mark = mark;
}
public T getMark() { // napamemp memoda
return mark;
}
private int roundMark() {
return Math.round(mark.floatvalue()); // memod knacca Number
}
public boolean equalsToMark(Exam<T> ob) { // napamemp memoda
return roundMark() == ob.roundMark();

}
package by.bsu.exam;
public class Runner {
public static void main(String[ ] args) {
Exam<Double> mdl = new Exam<Double>(71.41D,"Progr");// 71.5d
Exam<Double> md2 = new Exam<Double>(71.45D, "Progr");// 71.5d
System.out.println(mdl.equalsToMark(md2));
Exam<Integer> mi = new Exam<Integer>(71,"Progr");
// mdl.equalsToMark(mi); // owubka KOMNUASUUU: HecoBMecmuMsie munsi

}

B pesynbrate GyaeTt BRIBEIEHO:
true

Mertoyx ¢ napamerpom Exam<T> MokeT NIpHHUMATh HCKITIOUHTEITBHO OOBEKTHI
C MHMI[HATH3aI[HEH TOTO JKE THIIA, YTO U BBI3HIBAIOIIUH MeTo/] 00beKT. UT0OH MeTO
equalsToMark() Mor pacnipocTpaHHTh CBOH BO3MOKHOCTH Ha 3K3EMIUIIPHI Kj1acca
Exam, HHHIMATH3HPOBaHHBIE JTFOOBIM JIOMYCTUMBIM THIIOM, €TO CIEAYET TEpelt-
caTh C HCHOJIB30BaHHEM METaCHMBOJIa «?» B BHJIE:

public boolean equalsToMark(Exam<?> ob) {
return roundMark() == ob.roundMark();
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Torga npu Bezoee mdl.equalsToMark(mi) ommoOky KOMIWISIMH HE BOHHKHET
H MCTO]| BBITIOJIHHT CBOIO PACIIHPECHHYIO (PYHKIIHOHATIBHOCTD II0 CPABHEHHIO 0OBEKTOB
wiacca Exam, HHHIHATH3HPOBAHHBIX OOBEKTAMH PaxTHYHBIX JIOIYCTHMBIX THIOB. B mpo-
THBHOM cJIy4ac ObU10 ObI HEOOXOIHMO CO3aBATh HOBBIC IIEPETPY’KEHHBIC METO/IBL.

J1st generic-THIIOB CYIIECTBYET LEIbIH p st orpannucHuid. Hampumep, HeBo3MOXK-
HO BBITIOJTHHTH SIBHBIH BBI30B KOHCTPYKTOpa generic-THIIA:

class FailedOne <T> {
private T value = new T();

}

TaK KaK KOMIIWIITOp HE 3HACT, KAKOH KOHCTPYKTOP MOXKET OBITh BBI3BAH H KAKOH
00beM NaMATH JTOJDKCH OBITH BBIJICIICH IIPH CO3JaHHH OOBEKTA.

[lo aHAJTOTHYHBIM NMPHYHHAM gENEric-Moyisi HE MOTYT OBITh CTATHYCCKHUMH, CTa-
THYCCKHE METOJBI HE MOTYT HMETh generic-IiapaMeTphl WIH 00paIaThes K generic-
TIOJISIM, HalIpUMEP:

/¥ # 13 # HenpasuabHoe OObSBAEHHE H HCHOAB30BAHHE NOAEH apaM

# FailedTwo.java %/

class FailedTwo <T1, T2> {
static T1 value;
T2 id;
static T1 takevalue() {
return value;

}

static void use() {
System.out.print(id);

I'IapameTpu?.OBaHH bl€e METOAbLI

ITapameTpH30BaHHBIH (generic) METO]| OIpEIEIscT Ga30BBIH HaGop OIlepalHi,
KOTOpbIC OYIyT MPUMEHSITHCS K Pa3HBIM THIIAM JAHHBIX, [T0JIy4aEMBIX METOIOM B Ka-
YeCTBE MapaMeTpa, H MOKET OBITH 3aIUCaH, HAIPHMED, B BHJC:

<T extends Tun> returnType methodName(T arg) { }
<T> T[ ] methodName(int count, T arg) { }

OmnucaHue THIA TOJDKHO HAXOJUTHCS MIEPE BO3BPAILacMBIM THITOM. 3aIHCh ITep-
BOTO BH/Ia O3HAYAET, UTO B METOJ] MOYKHO IIepe/[aBaTh 0ObEKTHI, THIIHI KOTOPBIX SBIIS-
I0Tcs ToJKIaccaMy Klacca, yKa3aHHOTO moclie extends. Btopoit crioco6 oObspie-
HHS METO/Ia HUKAKHX OTpaHHYCHUH Ha MepeaaBacMbIH THII HE CTaBUT.

Generic-MeTOIBI MOTYT HAXOAMTBCS KaK B IAapaMETPU30BAHHBIX KJIAcCax, TaK
4 B 06byHBIX. [lapaMeTp MeTOa MOXKET HE HMETh HHKAKOTO OTHOILIICHHUS K ITapaMeTpy
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CBOCIO gener: 1c-KJTaccea. HpH‘-ICM TAaKOMY MCTOAY pa3pCHICHO OBITh CTATHYCCKHM, TaK
KaK IapaMCTpH3aIHIO 00cCIICUHBACT caM MCTOJ, 4 HC KJIacC, B KOTOPOM OH 00BsIB-
JIcH. MeTacHMBOJIBI IIPHMCHHMBI H K gencr iC-MCTO)laM.

S # 14 # napameTpH3oBaHHbie KOHCTPYKTOPSI H METOAB] # &

package by.bsu.genericmethod;
public class SimpleActionCourse {
public <T1 extends Course> SimpleActionCourse(T1 course) { // KoHcmpyxmop
// peanusayus

}
public <T2> SimpleActionCourse() { // xoHcmpyxnop

// peanusayus

}
public <T3 extends Course> float calculateMark(T3 course) {
// peanusayusg

}
public <T4> boolean printReport(T4 course) {
// peanusayusa

}
public <T5> void check() {

// peanusayusg
}
}

Co3taHHe 5K3eMIDISIpa ¢ IIapaMETPOM H BBI30B IIApaMETPH3OBAHHOIO METO/A C Ia-
paMETPOM BHIIISIAT CIICYIOIIHM 00pa3oM:

SimpleActionCourse sap = new SimpleActionCourse(new Course());
sap.printReport(new Course(7112));

Co31aHHE PK3EMIUIIPA C HCIIOIb30BAHHEM IIapaMETPH30BAHHOIO KOHCTPYKTOpa 63
HapaMETPOB TPeOYeT YKa3aHUS THIIA IIapaMeTpa Iicpe)] HMEHEM KOHCTPYKTOpa

SimpleActionCourse sa = new <String>SimpleActionCourse();
Awnanoruyno s Metojia 6e3 apaMeTpoB

sa.<Integer>check();

MeToAbI nepeMeHHbIM HUCAOM NapaMeTpoB

Bo3HHKatOT cHTyalHH, KOT/Ia 3apaHee HEH3BECTHO KOJTHYCCTBO MEPENaBaCMbIX
SK3EMIUIIPOB KJlacca B MeTo/. B 0OBMHON cCHTYaI[HH MpHIIITOCh OB cO31aBaTh He-
CKOJTBKO TIEPETPYKECHHBIX METOJIOB C Pa3HBIM YHCIIOM MAPaMETPOB OJHOTO THIIA.
Jlpyrum pemiernem OyJIET OTHH METOJT C TApaMETPOM B BHJIE MACCHBA HITH KOJUICK-
I[UH, YTO MOTPeOYET MPEABAPHTCIIPHON OPraHU3aIMH COOTBETCTBYIONIETO 00bEKTa
MAacCHBa WIH KOJUICKIHH.
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Haywunas ¢ Bepcuu Java 5, nosiBHIach BO3MO)KHOCTH IIEPEAAUH B METO HE(DHKCH-
POBaHHOIO YHCJIA IAPAMETPOB, YTO IO3BOISIET OTKA3ATHCS OT IIPEABAPUTEIIBHOIO CO-
3AAHHS CIIOKHOTO 00BEKTa JUTS €r0 MOCIICAYIONICH iepeaaqd B MeTo1. HaGop oObek-
TOB, TIEPC/IAHHbIH B TAKOH METOJ, MIPEOOPA3yeTCsl B MACCHB C THIIOM H HMEHEM, KOTO-
pBIC YKa3aHbI B KAYECTBE NapaMeTpoB Metoga. Metoy printf() ¢ mepeMeHHBIM YHCIIOM
apTYMEHTOB YK€ TIPHMCHSIICS HEOHOKPATHO B TIPHMEPAX TPEBITYIHX TIIAB.

CriHcok mapaMeTpoB METo/[a BRITISTUT B 00MIEM ciTyyae:

(Tun... args)
a B cJIydac H606XO}II/[MOCTH nepeaaqyu nmapaMeTpoB APpYTHUX THIIOB

(Tunl t1, Tun2 t2, TunN tn, Tun... args)

/¥ # 15 # onpesenerie KoandecTsa napamerpos meroaa # Det

package by.bsu.varargs;
public class DemoVarargs {
public static int defineArgCount(Integer... args) {
if (args.length == @) {
System.out.print("No arg ");
} else {
for (int element : args) {
System.out.printf("arg:%d ", element);

}

return args.length;

}

public static void main(String .. args) {
System.out.println(“"N=" + defineArgCount(7, 71, 555));
Integer[] arr = {1, 2, 3, 4, 5,6, 7};
System.out.println(“"N=" + defineArgCount(arr));
System.out.println(defineArgCount());
// defineArgCount(arr, arr); // owubxka xoMnuasyuu
// defineArgCount(71, arr); // owubxa KOMNUAAUUU

}

B pesynbraTe BBIIOIHEHUS STOH IIPOTPaMMBI OY/IET BBIBE/ICHO:

arg:7 arg:71 arg:555 N=3
arg:1 arg:2 arg:3 arg:4 arg:S arg:6 arg:7 N=7
Noarg0

B npuMepe npuBe/icH NpOCTCHIIMN METO/] ¢ IEPESMEHHBIM YHCIIOM ITapaMeTpoB.
Merton defineAr gCount() BHIBOJHUT Bce NMEpeJaHHBIE €My apTyYMEHTHI M BO3Bpalia-
et ux xonmuyectro. IIpu nepegaye napaMeTpoB B METO M3 HUX aBTOMAaTHUCSCKH CO-
37aeTcd MaccHB. Bropoii BEI30B MeTola B IIPUMEpE IIO3BOJLICT NEPEaTh B METON
MaccHB. MeTot MOXKET ObITh BBI3BaH H €3 apIryMEHTOB.
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Yr1o0nI IepeAaTh HECKOJIBKO MAaCCHBOB B MCTO/] IIO CCBLIIKC, CJICAYCT HUCIIOJIb30-
BaTh CJICAVIOMICC OOBSBIICHHUE:

methodName(Tun[ ]... args) { }
MeTo/IbI ¢ IEpEMEHHBIM YHCIIOM APTYMEHTOB MOTYT OBITh TICPETPYIKCHBI:

void methodName(Integer...args) { }
void methodName(int x1, int x2) { }

HenomyctuMmslit crioco6:

void methodName(Integer ... args) { }
void methodName(Integer[ ] args) { }

B crienyromniem npumepe IpHBE/CHBI TPH MEPETPYKEHHBIX METO/Ia M HECKOIIBKO Ba-
PHAHTOB HMX BbI30Ba. OTIMUUTEIIFHON UepPTOH SBIISIETCS BO3SMOKHOCTh METOIA C apry-
MmeHTOM Object... args npHHUMATH HE TOJIBKO OOBEKTBL, HO H MACCHBBIL:

/% # 16 # nepeaaua maccueog # DemoOverload. java %/

package by.bsu.overload;
public class DemoOverload {
public static void printArgCount(Object... args) { // 1
System.out.println("Object args: " + args.length);
}
public static void printArgCount(Integer[ ]...args){ // 2
System.out.println("Integer[ ] args: " + args.length);
}
public static void printArgCount(int... args) { // 3
System.out.print("int args: " + args.length);
}
public static void main(String[ ] args) {
Integer[] 1 =4{1, 2, 3, 4, 5 };
printArgCount(7, "No", true, null);
printArgCount(i, i, 1);
printArgCount(i, 4, 71);
printArgCount(i); // 6ydem Bvi3Ban menod 1
printArgCount(5, 7);
// printArgCount(); // HeonpedeaenHoCmb npu nepeapy3ke!

}

B pesynbrate 6yIeT BRIBEICHO:
Object args: 4

Integer[] args: 3

Object args: 3

Object args: 5

int args: 2
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IIpu nepenade B metoq printArgCount() €IHHHYHOTO MAacCHBA i KOMITHIATOP
oTAaeT nmpeAouTeHue Metoy ¢ mapamerpom Object... args. Tak kak uMs MaccHpa
SIBTIETCS. OOBEKTHOH CCHUIKOM, YKa3aHHBIA mapaMeTp OyaeT OmmkadmmM. Meton
¢ mapametpoM Integer|]... args He BRI3BIBacTCS, IOTOMY YTO OMIDKAHINICH OOBEKTHOH
ccputkoi s Hero Oyaet Object]]... args. Metoy ¢ mapametpom Integer(]... args Oy-
JIET BBI3BAH JJTS €IAHHYHOTO MACCHBA TOJTHKO B cITy4ae OTCYTCTBHS METONA C Mapa-
meTpoMm Object... args.

IIpu BBI30Be MeTOfa G€3 MapaMeTPOB BOIHHKAET HEOTIPEICIICHHOCTh H3-3a He-
BO3MOYKHOCTH OJTHO3HAYHOTO BHIOOpA.

He cymecTByeT Tatoke orpaHHUYCHHH W Ha TiepeoTipeieiicHHe TIOJOOHBIX METO/IOB.

EQuHCTBEHHBIM OTpaHHUYCHHEM SBIISCTCS TO, UTO MapaMeTp Buaa Tum... args
JIOJDKEH OBITh STHHCTBEHHBIM H TIOCTICTHHM B OOBSBIICHHH CITHCKA TIApAMETPOB METO/Ia,
1o ecTh 3amucH ua: (Tunl... args, Tun2 obj) u (Tunl... args, Tun2... args) mpu-
BEAYT K OIMHOKE KOMITHJISI[HH.

[NepeuncaeHus

Tunobe3onacueie nepeuncicHus (typesafe enums) B Java npepcrasisnor coGoi
KJIacChl H SBIIOTCS MofaccaMu abcTpakTHoro kiacea java.lang Enum. Bmecto
CJI0Ba class IpU OIMMCaHUH IIEPEUHCIICHUS HCIIONIB3YeTes clIoBo enum. 1Ipu s3ToMm 065b-
€KThI IIEPCHUCIICHUS HHHIHATTH3HPYIOTCS IIPSMBIM OOBSIBIICHUEM Oc3 IIOMOIIIM OTiepa-
Topa new. | [pu HHHIHATH3AIHH XOTS ObI OJTHOTO TIEPEYHCIICHHS MPOUCKOTHT HHHIH-
anu3aI|s Beex Oe3 HCKITIOUSHHS OCTAaBITHXCS SJIEMEHTOR JAHHOTO MEPEYHCIICHHS.

B kauecTBe npocTeUTIIEro MPUMEHEHHS MEPEUHCITICHHS MOYKHO PACCMOTPETh Cile-
JIYIOIIUH KOA:

S¥# 17 # npumenenne nepedrcaenus # MusicSiyl

package by.bsu.enums;
public enum MusicStyle {
JAZZ, CLASSIC, ROCK, BLUES
}
package by.bsu.enums;
public class MelomanRunner {
public static void main(String[ ] args) {
MusicStyle ms = MusicStyle.CLASSIC; // uHuyuanu3sayus
System.out.print (ms);
switch (ms) {
case JAZZ:
System.out.println(" is Jazz");
break;
case CLASSIC:
System.out.println(" is Classic");
break;
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case ROCK:
System.out.println(" is Rock");
break;
default:
System.out.println(" Unknown music style: " + ms);

B OIICpaTopax c€ase UCIIOJIb3YIOTCS KOHCTAHTHI 6e3 YTOUHCHHUS THIIA [ICPCHHUCIIC-
HHS, TaK KaK C€ro THII OIIPCACJICH B switch.

Hep CHHCJICHHC KaK IIOJKJIACC KJJacca Enum moxkeT COACPKATH IIOJISL, KOHCTPYKTO-
pbL H MCTOJABI, PCAIH30BLIBATH HHTCp(i)CﬁCBI. Ka)l(}lblﬁ JJICMCHT €num MOXCT
HCIIOJIb30BaATh MCTOAbI:

static enumType[] values() — Bo3BparacT MaccHB, cofiep Kaliii BCe IEMEH-
THI TIEPEUHC/ICHHS B TIOPSIKE HX OOBSBIICHHUS,

static <T extends Enum<T>> T valueOf(Class<T> enumType, String arg) —
CO3JIACT IEMEHT IICPEUUCIIEHHS, COOTBETCTBYIONIUMH 3aJAHHOMY THITY H 3HAYCHHIO
IepeiaBacMOH CTPOKH;

static enumType valueOf(String arg) — co3gaer 3IeMEHT NEPEUUCIICHUS, CO-
OTBETCTBYIOIHH 3HAUCHHUIO TIEPEIaBAEMON CTPOKH;

int ordinal() — Bo3BpamaeT MO3UIMIO SIIEMEHTA TIEPCUHCIICHHUS;
String name() — Bo3BpaIacT UM JICMCHTA,
int compareTo(T obj) — cpaBHHBacT s7IeMEHTHI Ha GOJTBIIIC-MEHBITIC JTHOO PABHO.

A HMEHHO:

MusicStyle ms = MusicStyle.valueOf("RocK".toUpperCase());

Kimace IICPCHHCIICHUS MOXKCT COACPIKaThb MCTOABL, H, CJICAOBATCIIBHO, 3K3CMIUIIPbI
IICPCHHUCJICHHS MOTYT K 5THM MCTOAaM ()f;[)allﬁl]ﬂbch

S # 18 # oObsiprenye nepeuscAeHis ¢ MeToAoM # Shape.java %

package by.bsu.enums;
public enum Shape {
RECTANGLE, TRIANGLE, CIRCLE;
// Memod KAGcca nepeyucaenus
public double defineSquare(double ... x) {
// npoBepxa napamenpoB
switch (this) {
case RECTANGLE:
return x[0] * x[1];
case TRIANGLE:
return x[0] * x[1] / 2;
case CIRCLE:
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return Math.pow(x[8], 2) * Math.PI;
default:
throw new EnumConstantNotPresentException(
this.getDeclaringClass(),this.name());

/* # 19 # npumenenne nepeuscaens # ShapeRunner java %/

package by.bsu.enums;
public class ShapeRunner {
public static void main(String args[ ]) {

double x = 2, y = 3;
Shape sh;
sh = Shape.RECTANGLE;
System.out.printf("%10s = %5.2f%n", sh, sh.defineSquare (x, y));
sh = Shape.TRIANGLE;
System.out.printf("%10s = %5.2f%n", sh, sh.defineSquare (x, y));
sh = Shape.CIRCLE;
System.out.printf("é %10s = %5.2f%n", sh, sh.defineSquare (x));

}

B pesynbrate OyaeT BHIBEICHO:

RECTANGLE = 6,00
TRIANGLE = 3,00
CIRCLE = 12,57

Kaskaplii 03 57IEMEHTOB NEPEYHCIICHHS B JJAHHOM CITY4ac CONEPIKUT apHpMETHYE-
CKYIO OTICpallMio, accolluupoBaHHyio ¢ MeTo/IoM defineSquare(). bes throw naH-
HBIH KoJ] He OyJeT KOMITWIHPOBAThCS, TaK KaK KOMITWJIATOpP HE HCKIFOYAcT TMOSIBIIe-
HHS HEH3BECTHOTO »JIeMeHTa. J[aHHAsS HHCTPYKIHS MO3BOJISCT YKa3aTh HA BO3MOXK-
HYIO OIMOKY NpH MOSIBTICHHH HeoOBSIBICHHOH uTypHl. [losTOMY H IpH BBEJICHHH
HOBOTO YICMEHTA JKeIaTeIbHO JJOOaBIATh COOTBETCTBYIONHH MY case.

Ilepeuncienue SpISeTCS KIIacCOM, IOATOMY B €10 TENIE MOYKHO OOBSIBISTH KpOME
METO/IOB TaKsKe MO U KOHCTPYKTOPHL. Bee KOHCTPYKTOPHI BBI3BIBAIOTCS aBTOMATH-
YECKH NMPH HHUIHAIH3AIMH JII0O0T0 U3 3JIcMEHTOB. KOHCTpyKTOp HE MOMKET OBITH
oObsiBiieH co cnenuduxatopamu public u protected, Tak Kak He BBI3BIBACTCS SIBHO
H IICPCYHCIICHHE HE MOXKET OBITh cylepKiIaccoM. 1o nmepeuncicHUs HCIIOTIb3YIOT-
CSI VIS COXPAHCHUS JOTIOJIHHTCIIBHON HH(OPMALIHH, CBSI3aHHOM C €TO JICMCHTOM.

/* # 20 # KOHCTPYKTOPSI 1 YASHB! AepeuvcAeHHs # TaxiStation.

package by.bsu.enums;
public enum TaxiStation {
MERCEDES(10), TOYOTA(7), VOLVO;
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private int freeCabs; // nose kaacca nepevucnenus
TaxiStation() { // xoHcmpysmop knacca nepevucnenus

}
TaxiStation(int cabs) { // xowcmpyskmop kaacca nepevucieHus
freeCabs = cabs;

}
public int getFreeCabs() {
return freeCabs;

}
public void setFreeCabs(int cabs) {
freeCabs = cabs;

}
@0verride
public String toString() {
return String.format("%s : free cabs = %d", name(), freeCabs);

}
package by.bsu.enums;
public class TaxiRunner {
public static void main(String[ ] args) {
TaxiStation ts = TaxiStation.valueOf(TaxiStation.class,"Volvo".toUpperCase());
System.out.println(ts + " : ordinal -> " + ts.ordinal());
ts.setFreeCabs(3);
TaxiStation[ ] station = TaxiStation.values();
for (TaxiStation element : station) {
System.out.println(element);

}
B pesymbrare OyneT BRIBEACHO:

VOLVO: free cabs = 0: ordinal ->2
MERCEDES: free cabs =10
TOYOTA: free cabs="7

VOLVO: free cabs =3

Meron toString() peanusoBan B Kiacce Enum 71 BhIBoJa 3iIEMEHTa B BHJE
crpoku. Eciiu nepeonpenenuts Meto)] toString() B KOHKpETHOH pealli3aliiu nepe-
YHUCJICHHS, TO MOYKHO BBIBOJHTD HE TOJIBKO 3HAYCHHC NICMCHTA, HO H 3HAYCHHS €0
MOJICH, TO €CTh IPEIOCTABHTD MOJIHYIO HH(MOPMAIHIO 06 00bEKTE, KAK H OTIPEICIIs-
€TCSl KOHTPAKTOM METOJIA.

OnHAaKO Ha TICPCYHCIICHUS HAKJIA)[BIBACTCS TEITBIH PSl OTPAHUUCHHH.

WM 3anpemeno:

*  OBITh CYNEPKIACCAMH,

e  OBITH MOJAKIACCAMHU,

*  OBITh aGCTPAKTHHIMH,

*  CO3/IaBaTh HK3EMIUTAPBI, HCTIOIB3YS KITFOUEBOE CIIOBO NEW.
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Immutable

Ecimu B cucteMe HCO6XQHHMZO6BCKE BHYTPCHHCC COCTOSIHHUC KOTOPOIO HCIIb3s
HU3IMCHHTD, TO IIPOLCAYPpa pCaIH3alHH TaKoH 3aaqyd IMpCACTABIICTCS B BHJAC!

SF# 21 # KAQCC AAS CO3AAHMS HEM3MEHSeMbIX 0ObeKToB # fm,

package by.bsu.immutable;
public class ImmutableObject {
private String name;
private int id;
public ImmutableObject (String name, int id) {
this.name = name;
this.id = id;
}
public int getName() {
return name;

}
public int getId() {
return id;

Takol 0OBEKT OT CO3MAHHS H JIO VHHUTOKCHHS HE MOXET OBITH H3MCHEH, YTO
YMEHBIIACT 3aTPATHl Ha OE30MACHOCTH MPH UCTIOIF30BAHHH B KOHKYPHPYIOIIHX OTIE-
parusx. KitaccoB ¢ HEH3MEHIEMBIM BHYTPEHHHM COCTOSIHHEM B CTaHJIApTHOH pea-
mu3anuu Java moctatouno MHoro. CliefyeT BCIIOMHHTH Kilace String.

Kmacc ¢ noBeaenuem Immutable, Tem He MeHee, MOXKET COIEPKATh METOIBI JUTS
co3aHus 0OBEKTa TOTO JKE THIA C BHY TPECHHHM COCTOSTHHEM, OTITHYAFOTIIAMCS OT HC-
XOJTHOTO, YTO ONPABJAHHO C TOYKH 3PSHHUS PECYPCOB, TOITBKO €CITH TAKHE H3IMEHEHHUS
MPOUCXOJIAT HE CITUIITKOM YacTo.

AekomMnosuums

KopnopatupHbie HH(OPMAIIHOHHBIE CHCTEMBI TPEJOCTABISIOT MOTh30BATEIIO
OTPOMHOE KOJIHYECTBO CEPBHCOB H MAHHITYIHPYIOT OUEHb OGOJIBIIHM KOJIHYESCTBOM
camoii pasHoo6paszHoii HHpopMaiH. B pa3paboTke TaKHX CIIOKHBIX H MHOTOOOpas-
HBIX CHCTEM Y4YACTBYIOT 3a4acCTYIO COTHH IPOTPaMMHCTOB-pa3paboTunkoB. Takue
CHCTEMBI COCTOSAT W3 GOJTBINIOTO KOTHYECTRA MOJICHCTEM H MPOTPAMMHBIX MOTYIICH,
KOTOpHIC B3aHMOJICHCTBYIOT MSKTY COO0H Uepe3 orpaHHYCHHOE YHCIIO HHTEP(CH-
coB (McToI0B). IT1aBHOE JKE 3aKIIO4ACTCS B TOM, YTO CHCTEMA COCTOUT H3 COTCH ThI-
cs4 (MHJUTHOHOB) CTPOK KOJa, HE MOXKET CO34aBaThCs, CYIIIECTBOBATh, PA3BUBATHCS
H NOJYICP’KUBATBCS, €CJIU IIPH €€ pa3paGoTKE HE UCIIONb30BAIHCH IIPHHIUIBI 00b-
€KTHO-OPHCHTHPOBAHHOTO IIPOTPAMMHPOBAHHSL, B YUACTHOCTH, JCKOMITO3HIIHS.

3l 80



KAACCbI M OBbEKTbI L

HO)I aekomnmuuueﬁ CJICAYCT ITIOHUMAaTh OIIPCACIICHUC d)H?sI{'-IGCKHX H JIOTHYC-

CKHX cymnocmﬁ, a TAKOKC IPHHIHUIIOB HX B3&HMO)ICI:'{CTBI/[$I Ha OCHOBC aHaJIhn3a
HpG}IMCTHOﬁ o0IacTH COSH&B&CMOﬁ CHCTCMBI.

Bce cHereMbl cocToAT W3 KiIaccoB. Bce KIIACCH CHCTEMBI B3aHMOI[CﬁCTB}fIOT

C TEMH WIH HHBIMH KJIACCAMH STOH KE CHCTCMBI.

OOBsICHEHHE IIPHHIAITOB JCKOMITO3HI[HH MO>KHO PacCMOTPETh HaA HpOCTGﬁH.[CM

npumepe. 1IycTs TpeGyeTes peluTh CIIEIYIONYIO 3a1a4y: co30amb CUCHEMY, NO360-
TIAIOULYIO0 YMHOIUCAMS YENIOHUCTIEHHbLE MAMpUYbl Opye Ha opyed.

HaIII/[HaIOIl[P[f[ MpOTPaMMHUCT, 3HaIOIl[Hﬁ 0 TOM, 4YTO CYHICCTBYIOT KJIACChI, KOH-

CTPYKTOPBI H METOJIBI, MOXKET TPEIMKHTh PENMICHHE MOCTABICHHOW TIPOOIEMBI
B CIICTYTOTIIEM BH/IC:

/* # 22 # npoussesenme AByX MatpHu # Matrix. java

public class Matrix {

private int[ ][ ] a;
private int n;
private int m;

public Matrix(int nn, int mm) {

}

n = nn;
m = mm;
// co30aKuUe U 3anofHeHUe CAYYAUHbMU 3HGYeHUAMU
a = new int[n][m];
for (int 1 =0; 1 < n; i++) {
for (int j = 0; j < m; j++) {
a[il[j] = (int)(Math.random() * 5);

}
show();

public Matrix(int nn, int mm, int k) {

}

n = nn;
m= mm;
a = new int[n][m];
for (int 1 =0; 1 < n; i++) {
for (int j = 08; j < m; j++) {

a[i][3] = k;
}
}
if(k 1= 0) {
show();
}

public void show() {

System.out.println(“"Matpuua : " + a.length + " Ha " + a[B].length);
for (int 1 = 8; 1 < a.length; i++) {
for (int j = 8; j < a[@].length; j++) {
System.out.print(a[i][j] + " ");
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}

}
System.out.println();

public static void main(String[ ] args) {

intn=2,m=3,1=4;
Matrix p = new Matrix(n, m);
Matrix q = new Matrix(m, 1);
Matrix r = new Matrix(n, 1, 0);
for (int 1 = 8; 1 < p.a.length; i++) {
for (int j = 0; j < g.a[@].length; j++) {
for (int k = 8; k < p.a[@].length; k++) {
r.a[i][j] += p.a[i]1[k] * q.a[k][]];

}
}

}

System.out.println("NpoussedeHue MaTpuy: ");

r.show();
}

HporpaMMa IIOJIHOCTBIO pa60Tocnoco6Ha, HO CJICAYCT B3IVIHYTh Ha HEC BHHMaA-

TCJIBHCC!

CO3/IaH TOJIBKO OJTMH KJIacc; MaJIOBaTo, HO M 3aJjaya HEBCIIHKA;

Klacc 00JIaJiacT JIMIHUMH IIOJISIMH, 3HAUCHHS KOTOPBIX 3aBHCAT OT 3HAYCHUH
JAPYIHX IOJICH;

B KJlacce OOBABIICHBI JIBA KOHCTPYKTOpa, 00a BBIICISIOT TaMSITh TIOI MAaTPHITY
H 3aTOJTHSIOT €€ AIIEMEHTAMH, TIEPE/TAHHBIMH HITH CTeHEpHpoBaHHBIMH. O0a KOH-
CTPYKTOpa PEIaroT MOX0KHUE 3a/JaUd H HE TIPOBEPSIOT Ha KOPPEKTHOCTh BXOJAHBIC
3HAYCHHS H PEMIAIOT CITHITIKOM OONIHPHBIC 3a/1a4H;

onpefernieH MeTosl show() 1719 BEIBoJa MAaTPHIIE Ha KOHCOJIb, YTO OFPAHHYUBAET
crnocoObI 0OITIEHHS KJlacca ¢ BHETITHUMH JIJIS HETO KJTACCaMH;

3a/laya YMHOJKEHHUS peTacTcs B MeTo/Ic main(), M Ki1acc IBIgeTcs 0THOPa30BhIM,
T. €. JJI9 YMHOXKCHHS JIBYX JIPYTHX MaTpHIl TPUACTCH KOJ YMHOKEHHS KOMHPO-
BaTh B JIPyTOC MECTO;

pcanH30BaH TOJIBKO OCHOBHOM ITOJIOKUTCIIBHBIM CIICHAPHH, HAaIPHUMEpP, HE BBI-
MOJTHSACTCS IIPOBEPKA Pa3sMEPHOCTH IIPH YMHO)KCHHH, H, KaK CJICJCTBHE, OTCYTCT-
BYET peaKIMs NPWIOXKCHUS HA HEKOPPECKTHBIC TaHHBIC.

Hwke npuBeieHa MOMBITKA IEpepaboTKH (pedak TOpHHTa) CO3TaHHOTO IPHIIOKE-

HHA TaAKHM 06pa30M, YTOOHI CYHICCTBOBAJIa BO3MOYKHOCTD IIOAACPIKKH H paclIupe-
HHUSA BO3BMOKHOCTH CHCTCMBI IIPH BOZHHKHOBCHHUH COITYTCTBYIOIIHUX 3aJa4.

/¥ # 23 # Kaace XpaHeHus MaTpribl # Matrix.java %

package by.bsu.task.entity;
import by.bsu.task.exceptions.MatrixException;
public class Matrix {
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private int[ ][ ] a;
public Matrix(int n, int m) throws MatrixException {
// npoBepxa Ha ompuyamensHsie 3HAYEHUS pPA3MEPHOCHU Mampuys
if ((n<1) || (m< 1)) {
throw new MatrixException();
}
a = new int[n][m];
}
public int getvVerticalSize() {
return a.length;
}
public int getHorizontalSize() {
return a[6].length;
}
public int getElement(int i, int j) throws MatrixException {
if (checkRange(i, j)) { // npoBepxa i u j
return a[i][j];

throw new MatrixException();
}
public void setElement(int i, int j, int value) throws MatrixException {
if (checkRange(i, j)) { // npoBepxa i u j
a[i][j] = value;

throw new MatrixException();

}
@0verride
public String toString() {

StringBuilder s = new StringBuilder("\nMatrix : " + a.length + "x" + a[6].length + "\n");

for (int [ ] row : a) {

for (int value : row) {
s.append(value + " ");

}
s.append("\n");
}
return s.toString();
}

// npoBepxa Bo3moxHocmu Bbix00a 3G npedensi Mampuusi
private boolean checkRange(int i, int j) {
if (1 <08 || i>alength-11]3j<e || j>al0].length - 1) {
return false;
} else {
return true;

B wiacce Matrix oOnssiieH private-metoq checkRange(int i, int j) 111 npoBepku
MapaMETPOB HA MPEICITHHBIC JIOMYCTUMBIC 3HAYCHUS BO H30SKaHHE HEBBIHYKICHHBIX

838



! OCHOBbI JAVA

omm60oK. OJHAKO YCIIOBHBIH orepatop if B 5TOM METOJC BBIISIHT 3aIlyTAHHBIM,
BO-IICPBBIX, HAPYIIAS [PAaBUJIO IOJIOKHTEIBHOIO CLHEHAPHS, TO €CTh PA3yMHO OXKH-
JIaTh, YTO MAPaMETPhI METO/A C HHJIEKCAMH YIEMEHTa MaTPHIBI OYIyT KOPPEKTHBIMH,
H, HCXOJIS U3 3TOTO, CTPOHTH YCIIOBHE, a B IIPE/ICTABICHHOM BapHAaHTE BCE HA000POT;
BO-BTOPBIX, IIPH 3HAUCHHH true B YCIIOBHH OILIEPaTOpa METO BO3BPALACT 3HAUCHHE
false, 4TO BRITVISAHT IPOTHBOPEYHBHIM.

MeToj crieyeT MepemucaTh B BHAC

private boolean checkRange(int i, int j) {
if (1 >=0 8 1 < a.length 8& j >= 6 && j < a[0].length ) {
return true;
} else {
return false;

}

3aMCHHUB YC/IOBHC B OIICPATOPC HA IMPOTHBOIIOJIOKHOC H BO3Bpallasd HCIIPOTHBOPC-
Hamee pe3yJjIbTaTC 3HA4YCHHC.

S # 24 # Kaacc-cosaatens Marprubl # MatrixCreator. java

package by.bsu.task.creator;
import by.bsu.task.entity.Matrix;
import by.bsu.task.exceptions.MatrixException;
public class MatrixCreator {
public void fillRandomized(Matrix t, int start, int end) {
int v = t.getVerticalSize();
int h = t.getHorizontalSize();
for(int 1 = 0; 1 < v; i++) {
for(int j = 0; j < h; j++) {
try {
int value = (int)(Math.random() * (end - start) + start));
t.setElement(i, j, value);
} catch (MatrixException e) {
/* 6 danHoMm cay4ae exception HeBozmoxeH, nosmoMy obpabomxa omcymcmByem */

// public vold fillFromFile(Matrix t, File f) { /* xod*/ }
// public vold fillFromStream(Matrix t, InputStream input) { /* kod*/ }
// public void fillFromDataBase(Matrix t, Connection conn) { /* x0d*/ }

HHHI.[HHJ'IHS&I.[I/[SI SJICMCHTOB MAaTpHIbI pa3JIMiHbIMH croco0aMH BEIHECCHA B OT-
}Z[CJ'II)HI)Iﬁ KJIacC, MCTOABI KOTOPOIO MOIYT B 3aBUCHMOCTH OT yCJIOBHﬁ H3BJICKATbh
SHa4YCHUSA JJT HHHITHATU3AI[UH SJIEMCHTOB H3 PA3JIMYHBIX HCTOYHHKOB.
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S # 25 # nponssesenme aByx marpuu # Multiplicator.java %

package by.bsu.task.action;
import by.bsu.task.entity.Matrix;
import by.bsu.task.exceptions.MatrixException;
public class Multiplicator {
public Matrix multiply(Matrix p, Matrix q) throws MatrixException {
int v = p.getVerticalSize();
int h = g.getHorizontalSize();
int temp = p.getHorizontalSize();
// npoBepxa BO3MOXHOCHU YMHOXEHUS
if (temp != g.getVerticalSize()) {
throw new MatrixException(); // Incompatible matrices
}
// €030aHue Mampuusi pesyasmama
Matrix result = new Matrix(v, h);
try {
// YMHOXeHue
for (int 1 =0; 1 < v; i++) {
for (int j = 0; j < h; j++) {
int value = 0;
for (int k = 0; k < temp; k++) {
value += p.getElement(i, k) * g.getElement(k, j);
}

result.setElement(i, j, value);

}
} catch (MatrixException e) {

// exception HeBo3MoxeH no no2uxe Koda
// obpabomxa onyueHa

return result;

Bcee MaHUTTY 1M B3aHMOAECHCTBUS 0OBEKTOB-MaTPHIl MEKTY COOOH U APYTHMH
0OBEKTaMH JIO/DKHBI OBITh CTPYIITHPOBAHBI H BHIHECEHHI B OTICIIbHBIC JIOTHYECKUE
KJIaCCHI, YTO MOBBIIIAET BO3MOKHOCTD JIPYTOMY pa3pabGoTUHKy OBICTpO pa3oOpaThes
B CMBICJIE KJIAcCa H MOJCPHH3HPOBATH €TO.

S # 26 # MCKAIUHTEABHASI CHTYALKS NPH HHASKCHPOBAHMI QObeKTa MarpuLiel o

MatrixException.fava */

package by.bsu.task.exceptions;
public class MatrixException extends Exception {}

CO3,Z[&HHC COOCTBEHHBIX HCKIIOYCHHH IO3BOJISICT pa3pa60Tlme 1IpH UX BO3HHK-
HOBCHHH 6I)ICTp0 JIOKAJIH30BaTh U UCIIPABUTH OIJ.[H6Ky
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S*# 27 # Kadce, 3anycKaiouiil npricKeHue # Runner.java %

package by.bsu.task;
import by.bsu.task.action.Multiplicator;
import by.bsu.task.creator.MatrixCreator;
import by.bsu.task.entity.Matrix;
import by.bsu.task.exceptions.MatrixException;
public class Runner {
public static void main(String[ ] args) {
try {
Matrix p = new Matrix(2, 3);
MatrixCreator.fillRandomized(p, 2, 8);

System.out.println("Matrix first is: " + p);
Matrix g = new Matrix(3, 4);
MatrixCreator.fillRandomized(q, 2, 7);
System.out.println("Matrix second is: " + q);

Multiplicator mult = new Multiplicator();
System.out.println(“Matrices product is " + mult.multiply(p, q));
} catch (MatrixException ex) {
System.err.println("Error of creating matrix " + ex);

Tak Kak 3HAYCHHS MEMEHTAM MaTPHI[HI TPHCBAWBAIOTCS TIPH TIOMOIIH METO/a
Math.random(), To OJTHHM W3 BAPHAHTOB BHITIOITHEHHS KOJIa MOXKET OBITh CIICTYFOTIHH:

Matrix first is:
Matrix: 2x3

347

472

Matrix second is:
Matrix: 3x4
3366

5655

4334

Matrices product is
Matrix: 2x4
57545966
55606567

Beiiie 65Ut IIpUBEACH IpUMEp IpoCcTEHIIcH fekomito3uiu. [ Ipu paspabotke mpu-
JIOXKEHHH JFOO0MH CIIOKHOCTH BCEI/[a CIIETYET IPOU3BOHTH aHATIH3 TIPEIMETHOH oGia-
CTH, OTIPEJICIIATH aOCTPAKIMH H Pa3/ICIIITh 33a4y HA JIOTHUCCKHE B3aHMOJCHCTBYIO-
e yacTd. TeM He MEHEE IpaHHIBL, OTICIIIONME XOPOIIHH JH3aHH IIPHIOKSHHS
OT TOCPEACTBEHHOTO, JIOCTATOUHO PA3MBITH H 3aBHCAT OT OOIIETO YPOBHS KOMIIC-
TEHTHOCTH KOMAaHJIbI pa3paboTYHKOB H TPABHJI, MPHHSATHIX B TIPOCKTE.
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PekomeHAaUMH npu NPpoeEKTUpoOBaHUU KAACCOB

IIpu co3anuy Kmacca cle[yeT AaBaTh MY TaKO€ HMSI, YTOOHI €TO TIOJTh30BATEIFO
ObIsTa IOHSTHA POJTh KITacca.

Kimace nomken 6b1Th pa3paboTaH Tak, YTOOBI BHECECHHE B HETO H3MCHEHHH OBIIIO
OTHOCHTEIILHO IPOCTOH 3a{aucH.

Kaxiprii x1acc JI0JDKEH HMETh IIPOCTOC HA3HAUCHHUE.

Kox kxoHCTpyKTOpa MOJDKEH 3aHMMAThCS TOJIBKO HHHIHAIU3AIHEH OOBEKTA.
Crnenyer u3berarth BBI30BOB H3 KOHCTPYKTOpA APYI'HX METOJOB, 33 HCKIFOUCHHEM
final. Metox MoyeT OBITH IEpeopeeIiCH B OAKIIACCE H HCKA3UTh IIPOLIECC HHHUIIH-
aym3anu oObeKTa.

Ecm ximace oTBedacT 3a XpaHeHHe HHPOPMAIHH, TO (PYHKIIHOHATIBHOCTD paboOThI
¢ »1o# uHbopMAIUE ToIDKHA ObITh 6a30BoM. MaHHITYITHpOBaHHEM HH(OPMAIHEH Yepe3
OOBEKT JIOJDKHBI 3aHUMATHCS JPYTHE KIACCHL, KOTOPBIX MOKET OKA3aThCSI OUCHb MHOTO.

Hcnonp30BaTh HHKAIICYISIHIO HECTATHYCCKUX H HEKOHCTAHTHBIX IIOJICH.

IIpuMeHATD TS TOCTYTA K TIOJISIM KJIACCOB, XPAHATIHX HHPOPMAIHIO, KOPPEKT-
HbIe METO/TBI THTIa get, set, is, a TaloKe KENaTeIbHO pPeaTu3oBaTh MeToAb equals(),
hashCode(), clone(), toString() u ummIemMeHTUpOBaTh HHTEpdeticht Comparable
u Serializable.

Ecnu pazpaGaTthiBaeMbiii Klace KaKETCS CITOMKHBIM, CIETYET pa3bHTh €TO Ha He-
CKOJTBKO TIPOCTBIX.

Ilo BO3MOYKHOCTH H30ETaTh CITHIIIKOM JUTHHHBIX METOIOB. OT TPH/IIATH CTPOK —
JUTHHHBIH MeTofl. CleyeT pa3ouTh METOJ HAa HECKOJIBKO, HITH JJAYKE CO3JaTh JUIS
3TOM I[CJIH HOBBIH KJIacc.

Eciu MeToz Helosb3yeTes TOIIBKO JAPYTHMH METOJAMHU 3TOT0 Kjlacca, CIIERyeT
OOBSIBIIATH €TO KaK private.

OmnpeaenuTs ¥ pacpeSIUTh 110 Pa3HbIM KjIaccaM (pyHKIHOHAIbHOCTH, KOTOPBIC
MOTYT H3MEHSTBCA B IIPOLIECCE Pa3paboOTKH, OT TEX, KOTOPHIE OYIyT IIOCTOSHHBIMH.

Xopomm# Ju3aifH KoJla 0DIHYacTCS BBICOKHM YPOBHEM JCKOMIIO3HIIHH.

Eciu B pa3HBIX yuyacTKax Klacca HJIH HECKOJBKHX KJIacCOB BOCTpeOOBaH OIHH
U TOT e (h)parMeHT Ko/, CIICYET BBIJCITHTD €TI0 B OTACIIBHBIA METO.

W36erath JUTHHHOTO CIUCKa apryMeHTOB. [[puGImwkasch K YHCITy CEMb, CITHCOK
apTYMEHTOB CTaHOBUTCS HE BOCIIPHHUMACMBIM TIPH YTCHHU. Bo3MoxHO, crieqyer
0ObETHHUTD TPYIIITH APTYMEHTOB B HOBBIH THTI JJAHHBIX.

He wucnonb3oBaTh «BOMITIEOHBIE YHCITAY, «BOMMICOHBIE CTPOKH». JIOTHUHEE BRIHE-
CTH WX 3a TIpEJICITHI KOJIa, HATIpUMeED, B (haii.

3aAsaHmsa K rhase 3

BapuaHT A

Co3maTh KIacchl, CICHU(HKAIWH KOTOPBIX NPUBEACHHI HIDKE. OpE/ICTUTh KOH-
cTpykTophl H MeToibl set7un(), getZun(), toString(). OnpeneiuTs JOIMOIHUTEIHHO
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METOJIBI B KJIacce, CO3TaIOIIEM MAacCHB 0OBEKTOB. 3a/1aTh KpUTEPHH BHIOOPA JIAHHBIX
H BBIBECTH STH JIAHHBIC HA KOHCOJIb. B KaioM wiacee, oGiagaronieM HHpOPMAIUCH,
JIOJDKHO OBITh OOBSBICHO HECKOIBKO KOHCTPYKTOPOB.

1. Student: id, ®amuaus, Uma, OtuectBo, [lata poxuenus, Axpec, Tenedow,

QaxymereT, Kype, ['pynma.

Co3ath MaccuB 0OBeKTOB. BrIBECTH:

a) CITHCOK CTYACHTOB 3aIaHHOTO (haKyITbTETA,

b) CHHCKH CTYICHTOB WIS K&KIOTO (haKyIIbTeTa U Kypca,

C) CITHCOK CTYJCHTOB, POHBIIHUXCS MOCTIE 33JAHHOTO TO/a;

d) chHcoK yYEOHOMH TPYITITHL

2. Customer: id, ®ammmus, Umsa, OtyectBo, Anpec, HoMep KpenuTHOM KapTOUKH,

Howmep Gankorckoro cyeTa.

Co3sath MaccuB 0OBeKTOB. BrIBECTH:

a) CIMHCOK MOKyIAaTelicH B aipaBUTHOM IOPSIKE,

b) cHHCOK NOKymaTelcH, y KOTOPhIX HOMEP KPCAMTHOH KAPTOYKH HAXOIUTCS
B 33JTAaHHOM HHTEPBAJIC.

3. Patient: id, ®amunus, Ums, Otuecto, Aapec, Tenedon, Homep MeaunuHc Ko

KapThl, Jluarxos.

Co3zath MaccuB 0OLEKTOB. BriBecTH:

a) CIHCOK IMAIIHCHTOB, HMCIOIIUX JAaHHBIH JTHATHO3,

b) CHHCOK MAIMECHTOB, HOMEP MCHIIHHCKOH KapThl KOTOPBIX HAXOIUTCS B 3a-
JIAaHHOM HHTEP BaJIE.

4. Abiturient: id, ®amumus, Ums, OtyectBo, Anpec, Tenedon, OneHkw.

Co3sath MaccuB 0OBeKTOB. BrIBECTH:

a) CIHCOK aOHTYPHEHTOB, HMCIOTIIHX HEY/IOBICTBOPHTEIBHBIEC OT[CHKH;

b) cnHCOK aGUTYPHUEHTOB, Y KOTOPHIX CyMMa OaJlTOB BHITIE 3aJaHHOIM;

c) BBIOpaTh 3aJaHHOE YHCIO 7 AOHTYPHEHTOB, HMCIOTIHX CAMYIO BBICOKYIO
cyMMy OaiToB (BRIBECTH TAKXKE TOTHBIH CITHCOK aOHTYPHEHTOB, HMEIOTIHX
TMOTYTIPOXOTHYIO CYMMY ).

5. Book: id, Hazpauue, ABtop (b1), U3natenscto, L'og w3nanus, Kommiectso cTpa-

HUIY, [{eHa, Tun nepenmeTa.

Co3zath MaccuB 0OLEKTOB. BriBecTH:

a) CHOHCOK KHHT 33JIaHHOTO aBTOPa;

b) CIHHCOK KHHI, BRITYIMICHHBIX 33JJAHHBIM H3/IaTCIIbCTBOM;

C) CHHCOK KHHT, BHIIYIICHHBIX MOCIIC 3aJaHHOTO TOJIa.

6. House: id, Homep kBaptupbi, [Ltomans, Otax, KomuuecTBo koMHaT, YiHIa,

Tum 3qanust, Cpok SKCIUTyaTanuy.

Co3zath MaccuB 0OLEKTOB. BriBecTH:

a) CHHCOK KBapTHP, HMEIOMIMX 3aJJaHHOE YHCIIO KOMHAT;,

b) cmHCOK KBapTHp, MMEIONMX 33JJAHHOEC YHUCIO KOMHAT M PACTIOIOMKEHHBIX
Ha 3TaKe, KOTOPHIH HAXOMUTCS B 33 TAHHOM TIPOMEKYTKE,

C) CITHCOK KBapTHP, HMEIOTIHUX TUTOTIAIb, MPEBOCKOIATIYIO 3aJAHHYIO.

_i



10.

11.

12.
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Phone: id, ®amunmus, Umsa, OtuectBo, Anpec, HoMep KpeauTHOH KapTOUKH,

Hebet, Kpenut, Bpems ropoiIcKHX H MEKIYTOPOAHBIX Pa3TOBOPOB.

Co3ziath MaccuB 0OBEKTOB. BEIBECTH:

a) ceeacHUs 00 aGOHEHTAX, Y KOTOPHIX BPEMS BHYTPHTOPOACKHX Pa3roOBOPOB
MIPEBHITIACT 33TaHHOC,

b) cBeneHus 06 aboHEHTaX, KOTOPHIE MOTb30BATTHCH MEMTYTOPOIHOH CBA3BIO;

c) cBeleHUs 00 aOHEHTax B ali)aBHTHOM TIOPSIIKE.

Car: id, Mapxka, Monens, Lo Beimycka, I1BeT, Ilena, PeructpanuoHHbrit HoMep.

Co3ztaTe MaccuB 0ObEKTOB. BEIBECTH:

a) CIHCOK aBTOMOOHWIICH 3aJaHHOH MapKH;

b) chmHcok aBTOMOOHIICH 3aJaHHOU MOJICITH, KOTOPBIC SKCILTYaTHPYIOTCS GOITh-
IIIe 7 JIET,

C) CIHCOK aBTOMOOHIICH 3aJJaHHOTO T0/Ia BBITTYCKA, I[EHa KOTOPHIX GONbITe YKa-
3aHHOH.

Product: 1d, Haumenopanue, UPC, TlpousBogurens, [{ena, Cpok XpaHCHHS,

Konuuectro.

Co3ztaTh MaccuB 00BEKTOB. BEIBECTH:

a) CIHCOK TOBapoOB IS 33JJAHHOTO HAUMCHOBAHHUS,

b) crHcoK TOBapoOB JUIS 33JaHHOTO HAUMCHOBAHHS, IICHA KOTOPHIX HE MPEBOC-
XOJTHT 33JaHHYIO;

C) CHHCOK TOBAPOB, CPOK XPAHCHHS KOTOPBIX GOJIBITIE 33JAHHOTO.

Train: Ilyuxr Ha3sHaueHus, Homep noesna, Bpems otnpasinenus, Yuciio mMect

(0O1Hx, KyTe, TIANKAPT, JTTOKC).

Co3ztaTe MaccuB 00BEKTOB. BEIBECTH:

a) CITHCOK MOE3/IOB, CICTYIONIUX JIO 3aJJAHHOTO MYHKTa HA3HAYCHHUST,

b) chmHCOK MOE3/IOB, CISAYIONHUX JI0 3aJJaHHOTO MMyHKTa HA3HAYCHHS W OTIPaB-
JISTFOTIUXCS TIOCIIC 3aJAHHOTO Yaca;,

C) CIHCOK TOE3/I0B, OTMPABISIONHXCS MO 33aJaHHOTO TYHKTa Ha3HAYCHUS
H HMCIOIIUX OOIIHE MeCTa.

Bus: ®amunug u uHuImansl Bogutens, Homep arroGyca, Homep mapmpyTa,

Mapxka, ['ox Havana skcmmyaTamuy, [Ipober.

Co3ziath MaccuB 0OBEKTOB. BEIBECTH:

a) CHHCOK aBTOOYCOB JUISA 33JJaHHOTO HOMEPA MapIIpyTa;

b) cmucok aBTOGYCOB, KOTOPHIC SKCILIYATHPYIOTCS GOJIBINC 33 JAHHOTO CPOKA,

C) CHHCOK aBTOOYCOB, MPOOET Y KOTOPHIX GOITBIIEC 3aJAHHOTO PACCTOSTHHS.

Airline: ITyaxr HazHauenusa, Homep petica, Tun camonera, Bpems Bouieta, [Juu

HCJICITH.

Co3ziath MaccuB 0OBEKTOB. BEIBECTH:

a) CHHCOK PEHCcoB IS 3aJaHHOTO MyHKTa HA3HAUCHUS,

b) cmHcoK pelcoB TS 3aJaHHOTO JTHS HEJICITH;

C) CIHCOK PEHCOB JUTS 3aJJAHHOTO JHS HEACTH, BPEMS BhIICTA JUIS KOTOPBIX
GOJIBITIC 3aJaHHOTO.
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BapunaHTt B

PeamizoraTh METOIBI CIIOSKEHHS, BEIMHTAHHS, YMHOXKEHHS H JCTICHHS 00BEKTOB (JUTS

TEX KI1acCOB, 0OBEKTHI KOTOPHIX MOTYT TIOJUICP’KHBATh apUPMETHICCKHE JICHCTBHS).

1. Omnpenemuts kiace J[po6n (Panuonanbuas /[po6b) B BHIE aphl YHCEI /1 U /1.
OOBSIBUTh W HHUIHATH3HPOBATh MACCHB M3 & JpoOeH, BBECTH/ BRIBECTH 3HAUE-
HHS JUTS MaccuBa JipobGeit. Co3aTh MacCHB/CITHCOK/ MHOYKECTBO 0OBEKTOR H Tie-
penaTh €ro B METO/, KOTOPHIH H3IMEHSET KAXIBIH SIIEMEHT MAacCHBA C YETHBIM
HHJIEKCOM ITyTeM JTIOOABIICHHS CIICAYIOIIETO 32 HHM 3JICMEHTA.

2. Omnpenemuts Kiace Komnuexe. Co3aaTh MacCHB/CITHCOK/MHOYKECTBO Pa3MEPHO-
CTH N U3 KOMIDIEKCHBIX KoopauHaT Ilepexats ero B MeTO]|, KOTOPBIH BBHIIOJIHUT
CIIOKEHHE/ YMHOYKEHHE €TO SJIEMCHTOB.

3. Omupenemuts wiacc KBagpaTHoe ypaBHenue. Peamn3oBaTs METOBI I IIOHCKA
KOPHCH, 5KCTPEMYMOB, a TaloKe HHTCPBAJIOB YOBIBaHUS/Bo3pacTaHusi. Co3/tath
MAaCCHB/CITHCOK/MHO)KECTBO OOBECKTOB H OINPEICIUTh HAHOOIBIIHE H HAHMEHB-
IIKE 10 3HAYCHHIO KOPHHU.

4. Omnpenermuts kiace Iosmmnom crenenu 7. OObSIBHTH MACCHR/CITHCOK/ MHOYKECTBO
U3 1 [OJIMHOMOB U OIIPEJCTIHTD CYMMY IIOJIHHOMOB MAacCHBA.

5. Ompenenuts wiace HTepBan ¢ yuyeToM BKIIOYCHHS/HEBKITIOUCHHS KOHIOB.
Co31aTh METO/IBI IO OTIPEACIICHUIO TIEpeceUeHHS U 0ObEJTUHECHUS HHTEPBAJIOB,
TpUYEM HHTEPBATBL, HE UMEIOIIHE OONMX TOYEK, MEPECceKaThess/0OheTHHATCS
He MOTYT. OOBSIBUTh MACCHB/CITHCOK/ MHOXKECTBO U 71 HHTEPBAJIOB H ONPEJICITHTh
paccTosiHHE MEXKTY CaMBIMH YIaJICHHBIMH KOHI[AMH.

6. Omnpenenuth Kiacc Toyka Ha TJIOCKOCTH (B MPOCTPAHCTBE) H BO BPEMEHH.
3a1aTh JNBIDKCHHE TOYKH B ONpeEAciICHHOM HampapieHHH. Co3faTh METObI
MO OTPENCIICHHIO CKOPOCTH H YCKOPEHHS Toukd. 1IpoBepuTh /U1 JBYX TOUEK
BO3MOYKHOCTSH IIEpeCceUCHHS TpacKTopHH. OIPEeTUTh paCCTOSHHE MEXLY JBY-
M$ TOUKAMH B 33JIaHHBIH MOMEHT BPEMEHH.

7. Oupenemuts wiace TpeyroibHuK Ha 1I0cKocTH. ONpEeuTh IWIOMEALh U Iic-
puMeTp TpeyronbHHKa. Co3aTh MaCCHB/CITHCOK/MHOYKECTBO OOBEKTOB H IOICHH-
TaTh KOJIHUECTBO TPEYIOIBHHKOB PAa3HOIO THIIA (PaBHOCTOPOHHHH, paBHOOEAPEH-
HBIH, TPSIMOYTOTBHBIH, TIPOU3BOIBHBIH). ONPENETHTD T KOKAOH TPYIIBI HAH-
GOJTBIITHIA ¥ HAUMEHBIIHH IO TUTOMIATH (TIEPUMETPY) OOBEKT.

8. Omnpepenuts wiacc UeTbipexyroibHHK Ha UI0CKOCTH. ONPEIETIHTD IUIOMA)b
U TIEPUMETP YETHIPEXYTroabHUKa. CO3/[aTh MAaCCHB/CITHCOK/MHOXKECTBO OOBEKTOB
H TIOJICHHTATh KOJIHYECTBO YETHIPEXYTOIHHUKOB PA3HOTO THTA (KBAPAT, MIPSIMOY-
TOITbHHK, POMO, TIPOU3BONTbHBIH). ONPEACTHTD TS KOKTOH TPYITHI HAHOOTBITIHE
H HAUMEHBITIHH MO TUTOMIAIH (IEPHMETPY) OOBEKT.

9. Ompenemuts knace OKpyKHOCTb Ha THTOCKOCTH. OTPENETHTh TUTOMA)h U IEpH-
MeTp. Co3maTh MacCHB/CITHCOK/MHOMKECTBO OOBCKTOB H OMNPEICITHTh TPYITITHI
OKPYXHOCTEH, MEHTPHI KOTOPBIX JIEKAT HA OAHOH mpsiMoi. OTpe/ieTHTh HaH-
GOITBINIHH ¥ HAUMEHBITIHH TIO TUIOTATH (TIEPHMETPY) OOBEKT.
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10. Onpenemmuts wiacc Ilpsimas Ha 1wiockocTH (1pocTpancTBe). ONPEAETIHTD TOUKH
NEPECCUCHHUS TIPSIMOH € OCSIMHU KoopAuHAT. OIpeieMTh KOOPAHHATHI IIEpeceyc-
HHS IBYX NpsMbIX. Co3aTh MacCHB/CITHCOK/ MHOYKECTBO 0OBEKTOB H OIPEACITUTh
TPYIIIHI apaJUICTbHBIX MPSMBbIX.

Bapuant C

1. Omnpenemuts kiace llonuHom ¢ kosddunueHTamu THna PanuoHasibHas
Jpo6b. OOBIBHTH MacCHB/CIIMCOK/MHOJKECTBO U3 71 IOJIHHOMOB H OIIPEACIIUTD
CYyMMY IIOJIHHOMOB MacCHBA.

2. Omnpenenuts kiacc IIpsiMas Ha II0CKOCTH (B IIPOCTPAHCTBE), IAPAMETPhI KOTO-
poii 3aarotcs ¢ nomolnsio Pannonasns Hoii [{po6u. Onpeenuts ToUKH Hepece-
YCHHUS TIPSIMOH C ocAMH KoopAHHAT. OIpeqeTUTh KOOPJHHATHI NEpECEUCHUS
JByx mpsMbix. Co3/laTh MacCHB/CITHCOK/MHOXKECTBO OOBEKTOB H OTPEICITHTH
TPYIIIHI HapaJUIeTbHBIX MPSMBIX.

3. Omnpenenuts kinace [oannom ¢ xosddunuentamu Trna KomniexcHoe yuncio.
OOGBSIBHTh MaCCHB/CITHCOK/MHOXECTBO H3 M IIOJTHHOMOB H OTPEACTHTh CYMMY
MOJTHHOMOB MacCCHBA.

4. Ompenemuts ¥aace /[po6b B BHae mapwl (m, #) ¢ Kod>pPUIHCHTAMH THIA
KoMmnuiexkcHoe yncs10. OGBSIBUTh H HHHITHATH3HPOBATh MacCHB |3 & IpoOeH, BBe-
CTH/BBIBECTH 3HAYCHHUS /U1 MaccHBa ApoGeH. Co3/aTh MacCHB/CITHCOK/MHOXKECT-
BO OOBEKTOB H IIEPEJATh €10 B METOJI, KOTOPBIH H3MEHSIET KayKIbIH ICMEHT Mac-
CHBA C YETHBIM HHJICKCOM ITyTEM JOOARICHUS CIICAYIOIIETO 33 HUM JIEMCHTA.

5. Omnpenemurs wiace Kommilexc, NeHCTBHTENbHAS M MHHMas 4acTh KOTOPOH
npesacrapieHsl B BYje PannonanbHoii [[po6u. Co3gate MaccHB/CIIMCOK/MHO-
YKECTBO Pa3sMEPHOCTH N H3 KOMIDICKCHBIX koopauHaT. IlepenaTs cro B MeTo, Ko-
TOPBIH BBIIIOJIHHT CIIOKECHHE/ YMHOKCHHE €TO SJICMCHTOB.

6. Omnpenenuts Kiace OKPYKHOCTb HA IVIOCKOCTH, KOOPJAMHATHI IICHTPa KOTOPOH
3aaro1es ¢ moMonipio PannonanbHoii /{po6u. OnpenenuTs wioma s U epU-
Metp. Co3JaTh MacCHB/CIIHCOK/MHOXXECTBO OOBEKTOB H OTPEJCIHTH TPYIIIBI
OKPYKHOCTEH, IIEHTPH! KOTOPBIX JISKAT Ha OfHOH mpsiMoH. OmpeJeiTuTh Hau-
GONBIIMH U HAUMEHBIIHH IO IO TH (IEPUMETPY) OOBEKT.

7. Omnpenenuts kiace Touka B ImpocTpaHCTBE, KOOPJHHATH KOTOPOH 3a7aroTCs
¢ nomonipio PannonanbHoii po6n. Co3gaTh METOABI IO OTPEICTICHHIO pac-
CTOSIHHS MSKTY TOUKAMH H PacCTOSHHS JI0 Hayajla KoopAuHaT. 1IpoBeputs s
TPEX TOUEK BO3MOJKHOCTh HAXOX/[CHHS Ha OJTHOH MPSIMOH.

8. Omnpenemuts wiace Touka B HmpocTpaHCTBE, KOOPAHHATHL KOTOPOH 3aaroTCs
¢ nomomsio KomimiexcHoro yuciia. Co3jaTts METOJBI 110 OIPEICIICHHIO PaccTo-
SIHUSL MCYKLY TOUKAMHM H PACCTOSTHHSA JIO Ha4yaJla KOOP/AHHAT.

9. Omnpenemuts Kiace TpeyroibHHK Ha IUIOCKOCTH, BEPIIMHBI KOTOPOIO HMEIOT
tun Touka. OnpenenuTs IWIONAAb U IEpUMETP TpeyronbHuKa. Co3JaTh MacCHB/
CITHCOK/MHOXXECTBO OOBEKTOB H IOJICYHTATh KOJIHYECTBO TPEYTOIbHUKOB PAa3HOTO
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THIIA (PAaBHOCTOPOHHUH, PaBHOOC/PEHHBIH, NPSIMOYIOIBHBIH, IIPOU3BOJILHBIN).
Ornpenenuts 1S KasKIoH rpyIiibl HAHOOIBIHA H HAWMEHBIIHH I10 IVIONIAIH (11e-
puUMeETpY) 0OBEKT.

10. Onpenenuts wiacc YeThbIpexyroJib HHK Ha IUIOCKOCTH, BEPILHHBI KOTOPOIO HMEIOT
THil Touka. Onpesenurs WIoma b U IEpHMETpP YEThIpeXyronbHuKa. Co31ath Mac-
CHB/CITHCOK/MHOJKECTBO 0OBEKTOB H TOJICYHTATh KOTHYECTBO YETHIPEXYTOTHHUKOB
pazHoTO THMA (KBAJpaT, MPSMOYTOIMHHK, pOMO, IPOU3BOIIBHBIH). ONPEETUTh JUTS
KKIOH TPYIITBI HAHOOJTHIIIHH W HAWMEHBITHH 10 THIOTIATH (TEPHMETPY) 0OBEKT.

11. Onpenemuts kiacc Bektop. PeamusoBath METOAB HHKPEMEHTA, ICKPEMEHTA, HH-
Jiekcupopaaus. OTpeenuTh MaccHB U3 7 00bekTOB. Kadkayro W3 map BEKTOpOB
nepesaTh B METOJIbI, BO3BPAINAIONHE WX CKATSPHOE TPOU3BEACHHE W JUTHHBI.
BbMHCTHTS ¥ BRIBECTH YIITHI MEXKTY BEKTOPAMH.

12. Onpeaenuts Ki1acc BexkTop. PeamuzoBaTh METONBI IS BBHIUMCICHUS MOTYIIS
BEKTOPAa, CKAJISIPHOTO IIPOM3BEJCHUS, CJIOKCHHS, BBIYHTAHHS, YMHOMCHUS
Ha KoHcTaHTy. OGbSBUTh MaccHB 00bekTOB. Hanmcats MeTo)|, KOTOPBIH IS 3a-
JIAHHOH I1apbl BEKTOPOB OYyIIET OIIPEAEIISLTD, SBJISIOTCS JIH OHH KOJUIHHEAPHBIMH
WJIH OPTOTOHAJIbHBIMH.

13. OnpenenuTs K1ace Bektop B R?. PeamzoBaTh METOIBI U1 IPOBEPKH BEKTOPOB
Ha OPTOTOHAJIbHOCTb, IIPOBEPKH IIEPECEUCHUS HEOPTOIOHAJIBHBIX BEKTOPOB,
cpaBHEHHS BEKTOpoB. Co3aTh MaccHB H3 7 00beKTOB. OIpEcIuTh KOMIUIA-
HapHBIC BEKTOPHI.

14. Onpeaenuts wiace ByaeBa matpuna (BoolMatrix). PeanuzoBats MeTOBI TSI
JIOTHYECKOTO CIIOKCHHS (JH3BIOHKITHH), YMHOXCHHS W HWHBEPCHH MAaTpHIL.
PeanuzoBath METOIBI ITIS TOJICUETA YHCIIA SAWHUI] B MATPHIIEC H YIIOPSTOUCHHS
CTPOK B JICKCHKOTpahHIECKOM TTOPSIJTKE.

15. TocTtpouts knacc Bysen BexkTop (BoolVector). PeanuzopaTh METOBI AT BBI-
TIOJTHEHHUS TIOPA3PSTHBIX KOHBIOHKIHH, JH3BIOHKI[HH W OTPHTAHHS BEKTOPOB,
a TaroKe MojIcYeTa YHCIIA SAHHHI] H HYJICH B BEKTOPE.

16. Onpenenuts Ki1ace MHokecTBO CHMBOJIOB. PeanusoBaTh METOBI T4 OTpe-
JIETICHHS TMPHHAICKHOCTH 33JaHHOTO SJIEMEHTa MHOKECTBY; TEPECCUCHHS,
0ObEeTHHEHHS, PA3HOCTH JBYX MHOKECTB. Co37aTh METO/IBI CIIOKECHHUS, BHIMH-
TaHHUSI, YMHOXKCHHS (IICPECEUCHHS ), HHACKCHPOBaHUS, [IpucBanBaHus. Co31aTh
MacCHB OOBEKTOB H IIEPEaBaTh apsl 00bEKTOB B METO] JAPYTOro Kiacca, Ko-
TOPBIH CTPOMUT MHOXKECTBO, COCTOSIIEE H3 3JICMECHTOB, BXOJSIIHX TOJIBKO
B OJIHO U3 3aJJaHHBIX MHOXXCCTB.

17. Onpeaemuts wiacc Henuneiinoe ypaBHeHHe Ui JBYX MEPEMCHHBIX.
PeanuzoBath MeTOX ONPEICIICHHUS KOPHEH METOI0OM OHEKI[HH.

18. Onpenenuts wiacc Onpeje/ieHHbI HHTErpaJ ¢ aHAJIMTHYCCKOH IIOJBIHTET-
panpHoi ¢yHKIUEH. Co34aTh METOBI JIS BEIYHCIICHHS 3HAYCHUS IO (hOpMYIIC
JIEBBIX MPSIMOYTOITBHUKOB, 10 (hOpPMYIIe MPABBIX MPSIMOYTOIBHHKOB, TT0 (hopMyIie
CPETHHX TPSMOYTOIBHHKOB, 1Mo dopMysie Tpaneimid, no dopmyine CHMIcoHa
(TTapaboNTHYECKUX TpaTICIHI ).
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19. Onpepemuts wiace Maceus. Co3JjaTh METO/IBI COPTHPOBKH: OOMEHHASI COPTH-
POBKa (METOJ ITy3bIpbKa); oOMeHHas copTupopka «lIlelikep-copTUpoBKa», cop-
THPOBKA II0CPEICTBOM BBIOOPa (METO IIPOCTOTO BRIGOPA), COPTHPOBKA BCTABKA-
MH: METOJ| XCHIMPOBaHUS (COPTHPOBKA C BBIYMCIICHHEM aJ[peca), COPTUPOBKA
BCTaBKAMH (METOJI IIPOCTHIX BCTABOK), COPTHPOBKA OHHAPHOTIO CIIHSIHUS, COPTH-
poBka ITlemmta (copTHpoBKa ¢ YOBIBAIOTIIHM IIIATOM).

TecroBble 3aAaHMA K TAaBe 3

Bornpoc 3.1.

Kakue ommcaHusi Kilacca coJiepykaT CHHTakcHueckyro ommobky? Koj Hammcan
B daiiiie Questl.java (3)
1) public class Questl {}
2) public static class Questl {}
3) public abstract final class Quest1 {}
4) private class Quest1 {}
5) final class Questl {}

Bornpoc 3.2.

Boibepute mpaBHIBHOES YTBEPIKICHHE, TMOAXOJAINEE U OKOHYaHUS (hpasbl
«KoHcTaHTHOE MOJIE MOKET OBITh TIPOHHHIIHATTH3HPOBAHO ...» (3):
1) ToibpkO ofuH pa3;
2) onmmH pa3 npu oOBSIBICHUH, a 3aTEM B KOHCTPYKTOpE Kilacca;
3) B JIOTHYECCKOM OJIOKE HHHITHAJTH3AIHH,
4) B cTaTHYCCKOM OJIOKC HHHI[HATH3AIIHHE,
S) mpu oOBSBICHHH WK B KOHCTPYKTOPE Kilacea.

Bornpoc 3.3.
Jlan kot

public class Quest3 {

public static int method () {
final int loc;
System.out.println (loc);//1
loc=4;//2
return loc+1;//3

b

public static void main (String [] args) {
method (), method (), method ();
System.out.println (method ()),
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Kaxum Oyet pe3yinbTaT KOMITIIISI[HHE | 3aITycKa mporpamMMsi (1)?
1) Ha KOHCOJIb BBIBEJICTCS UHCHIO 4
2) Ha KOHCOJIb BEIBeACTCS Yyncio 0
3) omuOKka KOMIIWIALHH B cTpoke 1
4) omuOKa KOMIIWIALHH B CTPOKE 2
5) onmOKa KOMIHIISIHH B CTPOKE 3

Boripoc 3.4.

BriGepute yTBEpKICHHS, KOPPEKTHO XapaKTECPHU3YIOIHE MOTUPHKATOPHI JJOCTY-

ma (2):

1) cratHucckue private-wWICHB KJIacca JOCTYIHBI TOJIBKO CTAaTHUCCKHM METOJaM
5TOTO0 KJIacea;

2) cratHucckue public-uIeHBI KJIacChl JOCTYIHBI BCEM METOAM 3TOTO KiIacca;

3) protected-wieHSBI KIacca JOCTYIHBI ITOJKIACCAM JPYTOTO IMAKESTa;

4) noie — wieH Wiacca, oObsRIICHHOE 6e3 MOJU(HUKATOpa JOCTYIA, JIOCTYITHO
B KJIaccax JApyIoIo IaKeTa.

Boripoc 3.5.

Jan xox:

public class Quest5 {
public Quest5 () {}
public Quest5 (int 1) {this (i, 1);}
public Quest5 (int i, int j) {this ();}
public static void main (String [] args) {
QuestS g = new Quest5 (2,3); //1
b

CKOJTbKO KOHCTPYKTOPOB BBI3OBETCS MPH CO3JaHUH 0ObhekTa B cTpoke 1 (1)?
1) oaum,
2) nea;
3) tpu;
4) omuOKa KOMITHJISIHH.

Boripoc 3.6.

Jan xox (1):

public class Quest6 {
public void meth (Number obj) {System.out.print ("1");}
public void meth (Character obj) {System.out.print ("2");}
private static void meth (Integer obj) {System.out.print ("3"):}
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public void meth (int 1) {System.out.print ("4");}
public void meth (double d) {System.out.print ("5");}
public static void main (String [] args) {

Quest6 g = new Quest6 ();

Number n = 67;
Integer 1= 78;
g.meth (n);
q.meth (1),

Uto BRIBEJCTCS Ha KOHCOITH TTOCTIE KOMITHIISITIHA | 3aITyCKa STOH MPOrpaMMBbI?
1) 14
2) 11
3) 33
4) 44
5) 13
6) OImmMOKa KOMITHISI[HH
7) ommOKa BHITIOTHCHUS

Bornpoc 3.7.
Jlan kot

public class Quest7<T> §
private T pole;
public Quest7 (T pole) {this.pole = pole;} //1
public void setPoleDefault () {pole.setTime (1000);} //2
public static void main (String [] args) {
Quest7<Date> obj = new Quest7<Date> (new Date ());//3
obj.setPoleDefault (),

Kaxum Oyyier pe3yipTaT KOMIWISIHE H 3aIlycKa IporpamMms! (1)?
1) KOMITHIISIHS | 3aITyCK MPOHIYT 6€3 OMMO0K
2) ommOKa KOMITHISI[HH B CTpOKe 1
3) ommOKa KOMITHJISI[HH B CTPOKE 2
4) ommOKa KOMITHISI[HH B CTPOKE 3

Bornpoc 3.8.
Vxaxute KOppeKTBIf[ crocob CO3/TaHHA SK3CMIUTApA Klacca

public class Quest8<T1, T2> {}? (2)
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1) Quest8 obj = new Quest8 ()

2) Quest8<Object> obj = new Quest8<Object> ()

3) Quest8<Object, Object> obj = new Quest8<Object, Object> ()
4) Quest8<..., Object> obj = new Quest8<..., Object> ()

5) Quest8<Object, Integer> obj = new Quest8<Integer, Object> ()
6) Quest8<Number, Integer> obj = new Quest8<Integer, Integer> ()

Boripoc 3.9.

Jan xox:

enum Numbers {ONE, TWO, THREE, FOUR, FIVE}
public class Quest9 {
public static void main (String [] args) {
Numbers n1 = Numbers.ONE;,
Numbers n2 = Numbers.ONE//1
if (n1 == n2) {System.out.print ("true");}
else {System.out.print ("false");}
System.out.println (Numbers.F7VE.ordinal ());//2

Uto BHIBEICTCS Ha KOHCOJIb B PE3YJIbTaTe KOMITWIISIIMY H 3aITycKa IpuIoskeHus (1)?
1) false4
2) truc4
3) false5
4) trues
5) mpou3zoiaeT omMHOKa KOMITHITAIHH B CTpoke 1
6) TIPOM30UIET ONMHOKA KOMITHIISIIHH B CTPOKE 2

Boripoc 3.10.

BriGepute HenpaBWIbHBIE YTBEPXKACHHS (3):

1) nepeyuciIcHHE SIBISCTCS KIaCCOM

2) 1pu OOBSIBICHUH IIEPEUHCIICHUS €10 HEOOXOHMO SIBHO HACJIE/[OBaTh OT KJjlacca
javalang. Enum

3) B TelE NEPEUUCIICHHS MOYKHO OOBSIBIISTh TOJIBKO METOBI

4) KOHCTPYKTOP MEPEUHCIICHUS MOXET OBITH 0OBsIBIICH co cnelupukatopoM public



HACAEAOBAHHUE U TTOAUMOPOU3M

Ecnu Odenezupoeanuio nonHomoyuii yoename eHuUMAaHUe,
OmeemcmeeHHOC My HAKONUMC A 8HU3Y, ROOOBHO OCAOKY.

3aKoH AeJIerHpoRaHHs Packa

HacaeAaoBaHUe

OTHollIECHHE MEKIY KIacCaMH, IIPH KOTOPOM XapaKTCPHCTHKH OJHOIO Kjlacca
(cymepiacca) IepefaloTes ApyroMy Kiaccy (Iofgwiaccy) 6e3 HeOOXOHMOCTH HX
HOBTOPHOTI'O OIPE/ICIICHHS, HA3BIBACTCS HACICO06AHUEM.

Ioaxsace HacrefyeT MOl H METO/BI CYTIEpKilacca, HCTIOIb3ys KIFOUEBOE CIIOBO
extends. Kimacc MOKET Takke pealH30BaTh J060€ YHCII0 HHTEPEHCOB, HCTIOIB3YS
KTodeBoe ciioBo implements. IToaxmace uMeeT npsSMoH TOCTYI KO BCEM OTKPBITHIM
MEpEMEHHBIM H METOIaM POJUTEIICKOTO KiIacca, Kak Oy/ITO OHH HaXoAdTcs B MOJ-
Kk1acce. MCKTIOUeHHE COCTAaRISIOT WICHBI KIacca, MOMEHYCHHBIE private (Bo Bcex
CITy4asx) M «II0 YMOTHaHHIO» JUIS ToAKIIacca B ApyroM makere. B moGoM ciayudae
(JTaske ecITH KITIoUEBoE CJI0Bo extends OTCYTCTBYET) KIacC aBTOMAaTHYECKH Haclle/ y-
€T CBOMCTBA CyNepkiacca Beex Kinaccop — Kiacca Object.

MHoskecTBEHHOE HaclIeIoBaHHE KIIACCOB 3alPEIlicHO, aHAJIOT MIPEAOCTARISET pe-
anmu3anusg HHTepgEHCOB, KOTOPHIE HE SBIIOTCS KIACCAMH H COJEPKAT OIIHCAHHE
Habopa MCTOJOB, 3aJalOIUX IIOBEICHHE 0OBECKTa KIacca, pealH3yIOEro STH HH-
tepdeiics. Hammyne o6mmx MeTo10B, KOTOPBIC JOJDKHBI OBITh PSaIH30BAHBL B pa3-
HBIX KJIaccaX, 00CCIEYHBAIOT HM CXOIHYIO (PYHKIIHOHAIIBHOCTb.

Ioaxsacc JONOJIHSACT WICHBI CYNEpKIAcca CBOMMH IOJIIMH H MeToJaMH. Eciu
HMCHA METONOB COBIIAJAIOT, a MAPAMETPBI Pa3IH4YaIOTCS, TO TAKOS ABICHHE HA3bIBa-
€Tcsl IEPETPY3KOi METONOB (CTATHYECCKUM HOJTHMOPHH3IMOM).

Eciu ske coBIIafialoT HMEHA H IapaMETPhbl METOIOB, TO 5TO Ha3bIBACTCS JHHAMH-
yeckuM TouMopdu3MoM. To ecTh B MOJKIacce MOXHO OOBSBHTH (TIepeorperie-
JIUTH) METOJ] C TEM K€ HMEHEM, CITHCKOM MapaMeTPOB H BO3BPAI[AcMbIM 3HAUCHUEM,
4YTO H y METo/[a CyMepKiiacea.

CriocoGHOCTh CCBUIKH JHHAMHYECKH ONPEACIIATh BEPCHIO NEPEOIPE/ISTICHHOTO
METO/Ia B 3aBUCHMOCTH OT IIEPEJAHHOTO CCHUTKE B COOOIICHUH THIIA 0OBEKTa HA3bI-
BACTCS HOTUMOPPUIMOM.

IonmumopdusM SBISSTCS OCHOBOH JUTS peaTH3allii MEXaHH3Ma THHAMHYECKOTO
WJTH «T103THETO CBSI3BIBAHUSD.
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B cnenyroniem nmpumepe nepeonpenciseMsiii Meton doPayment() Haxomutes
B 1Byx wiaccax CardAction u CreditCardAction. B cooTBEeTCTBHH ¢ IIPHHIUIIOM
noJIMMop (pu3Ma BBI3BIBACTCS METOA, HauOoIee OITH3KUI K TEKYIIEMY OOBEKTY.

J*# 1 # HACABAOBAHME KAACCA M [EPEONPEACABHHE METOAA # Card/
CreditCardAction.java # CardRunner.java %

package by.bsu.inheritance;
public class CardAction {
// NOAA, KOHCMpPYKMOpLI, Memodsi
public void doPayment(double amountPayment) {
// peasuzayus
System.out.println(“complete from debt card");

}
package by.bsu.inheritance;
public class CreditCardAction extends CardAction {
// noas, KOHCMpYKMOps, Memoosi
public boolean checkCreditLimit() { // cobcmBennsiii memod
return true; // stub
}
@0verride // anHomayusa yxassiBaem HG noAUMOPPHYID npupody Memoda
public void doPayment(double amountPayment) { // nepeonpedenenHsili Menod
// peanusauyus
System.out.println(“complete from credit card");

}

package by.bsu.inheritance;
public class CardRunner {
public static void main(String[ ] args) {

CardAction dcl = new CardAction();
CardAction dc2 = new CreditCardAction();
CreditCardAction cc = new CreditCardAction();
// CreditCardAction cca = new CardAction(); // owubxka KoMnuaauuu
dcl.doPayment (15.5); // Memod xaacca CardAction
dc2.doPayment (21.2); // noaumop@Hsili memod xaacca CreditCardAction
cc.doPayment(7.8); // nonumopgHsii memod xaacca CreditCardAction
cc.checkCreditLimit(); // HenonuMopdHsili Memod knacca CreditCardAction
// dc2.checkCreditlimit(); // ouwibKa KOMNUAAUUU - HeNnoAUMOPPHSIL Memod
((CreditCardAction)dcl).checkCreditLimit(); // owubka Bpemeru BsinofHeHUS
((CreditCardAction)dc2).checkCreditLimit(); // ox

O6pexr dcl co3gaeTcs mpH MOMOIIH BRROBA KOHCTpYKTOopa Kiacca CardAction, m,
COOTBETCTBEHHO, IPH BbI3oBe MeT1os1a doPayment() BrI3bIBacTCS BEPCHS METO/A U3 KIIac-
ca CardAction. I Ipu co3panmu oObekra de2 cepuika trama Card Action HHHITHATI3HPYET-
cs oOorekToM THIA CreditCardAction. IIpu TakoM criocobe HHHIHATTU3AIMH CCHUIKA
Ha CYIIEpPKIIace IMOIy4acT AOCTYI K METOJaM, IIEPEONPEICIICHHBIM B MOJIKIIACCE.
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IIpu oGBSIBIICHHH COBIAJIAIOIMX II0 CHTHATYPE (MM, THII, 00JIaCTh BHIHMOCTH)
NOJICH B CYNEPKIIACCE H MOAKIACCAX MX 3HAUCHHS HE IICPCOIPENCIIIOTCS H HHKAK
HE TIEPECEKAIOTCS, T. €. CYIIECCTBYIOT B OJJHOM 0OBEKTEC HE3aBUCHMO JIPYT OT JApyTa.
Takoe pellcHHE SBISETCS IUIOXHM IIPHMEPOM KOJa, KOTOPHIH HE HCIIONB3YETCS
B IIPaKTHYCCKOM IporpaMMHUpoBaHuy. He crieryeT Henomb30BaTh BHI30B HOTHMOPQ-
HBIX METOJIOB B KOHCTPYKTOpE. DTH JICHCTBHS MOTYT MPHBECTH K HCIOIh30BAHHUIO
U TIOYYECHHIO HEMOCTOBEepHOU WHpopMaimu mpu pabote Mertoma. Jlns moctyma
K TOJIIM TEKYIIETO 0ObeKTa MOYKHO HCTIONB30BaTh yKasaTens this, Juia moctyma
K TIOJSIM CyTIepKiacca — yKasarenab super. JI[pyrue BO3MOKHOCTH PacCMOTPEHBI
B CIISAYIOIIEM TIPUMEPE:

S # 2 # BbI3OB MOAHM Oro MeToAa U3 KOHCTpyKTopa # Dun

package by.bsu.dumb;
class Dumb extends Object {
{ this.id = 6; }

int id;

Dumb() {
System.out.println("KoHcTpyKTop Kknacca Dumb ");
// Bbi308 nomeHUUAALHO NOAUMOPPHO20 Memoda - naoxo
id = this.getId();
System.out.println(" id=" + id);

}

int getId() { // 1
System.out.println("getId() knacca Dumb ");
return id;

}

class Dumber extends Dumb {
int id = 9; // noayyumcsa 06a nons ¢ 0OUHAKOBLIMU UMEHAMU
Dumber() {
System.out.println("KoHCTpyKTOp knacca Dumber ");
id = this.getId();
System.out.println(" id=" + id);
}
@0verride
int getId() { // 2
System.out.println(“getId() knacca Dumber ");
return id;

}

B pesynbrate cozmanus skzemmisapa Dumb objA = new Dumber() nocnegoBatens-
HO OY/IeT BBHIBE/ICHO:

KOHCTPYKTOp KJlacca Dumb
getld() kiacca Dumber
id=0
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KOHCTpYKTOp Kiiacca Dumber
getld() kinacca Dumber
id=9
Merton getld() conepxkutcs kak B kimacce Dumb, tak u B xtacce Dumber u 8-
nsieTes iepeonpeaencHubM. [lepen BhzoBoM kKoHCTpyKTOpa Dum ber () BeI3bIBacTCS
KoHCTpYKTOp Kiacca Dumb. Ho Tak kak B 060X ciTydasix co3aetcst oObeKT Kiacea
Dumber, To Ber3piBacTes Meton getld(), oobsaBIeHHBIH B KiTacce Dum ber, koTopsri
B CBOIO OUEPEIb OTIEPUPYET MoJIeM id, eIrie He P OHHHIHATTH3HPOBAHHBIM JIJTS KTac-
ca Dumber. B pe3ynibraTe id MoayduT 3HAYCHHE TI0 YMOTYAHHIO, T. €. HYITb.
Bocnons3opasnmics npeobpazoBanreM THIOB Bujia ((Dumber) objA).id, merko
MOXHO TIOTTYYHTh JIOCTYT K Toimko id u3 moakiacca.

Kaaccbl M MeToabl final

Henpzsa IICPCOIIPCACIIUTh MCTO/ B IIOPOKICHHOM KJIaCcCC, CCJIH B CYIICPKIIACCC OH
o0BsBIICH co crieimdukatopoM final:
class ConstMethod {
// Memod method() He Moxem 6bmib NOAUMOPPHSIM
final void method() {}

}

class Sub extends ConstMethod {
// caedywuuli memod HeBo3moxeH
@0verride
void method() {} // owubka xomnunguyuu

Ecnu pazpabotunk oObsiBseT MeTo Kak final, ciieoBaTeTbHO, OH CUHTAET, UTO
€ro BepCHS METO/]a OKOHYATEIbHA H COBEPILICHCTBOBAHHIO HE TIO/UICKHUT.

IIponecc HHHNHANMH3ALUH 53K3EMIULIpa JIOJDKECH OBITH CTPOIO OIPEJIEIICH
U HE IOJIBEpraThesl H3MECHEHUIM. FICKIFOUHTD IIOJMEHY peai3al[Hi METO/A, BBI3bI-
BacMOIO B KOHCTPYKTOpE, CIIEAYET OOBIBICHHEM MeToa Kak final, 1. €. mpu stom
METOJ] HE MOXKET OBITH IIEPEOIIPECIICH B IoKIacce. Takoe 0ObsIBICHUE TapaHTHPY-
€T o0palllcHHEe HMEHHO K 3ToH pearnu3anuu. KoppekTHoe olpe/iciicHHE BRI30Ba Me-
TOJla KJIacca U3 KOHCTPYKTOPA MPEACTABICHO HIKE:

/¥ # 3 # BbizoB HecTarnieckoro final-mMeroAa 1z KOHCIPyKIop

package by.bsu.fund.entity;
public class Coin {
private double diameter;

// noas
public Coin(double diameter) {

super();

initDiameter(diameter); // obpauenue x final-memody
}
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public final void initDiameter(double value) { // MoxHo public final 3amerums Ha private
if (value > @) {
diameter = value;
} else {
System.out.println("OTpudaTensHslii auametp!™);

}

// mMemodsi

Pexomenyetes npH pa3paboTke KIacCOB H3 KOHCTPYKTOPOB BHI3BIBATH METO/BL,
Ha KOTOPBIC HE PaCIPOCTPAHSIOTCS MPHHIHITHI MoTHMopdu3Ma. MeTox MOoKeT OBITh
eIie oOBIBIIEH KaK private ¢ TaKMM K& pe3y/IbTaToOM.

Hemnp3st co3maTh MOPOXKACHHBIH KJIacc IS KJIacca, 0OBSIBIICHHOTO CO CIICH(HKa-
TopowM final:

// Kkaacc String He Moxem 6smb CynepKaGccom

public final class String { /* xod */ }

// caedywuull kKaacc HeBo3MoxeH

class MegaString extends String { /* x0d */ } // ouubka xomnuasyuu

Ecnu seobxomumo co3aTh coOcTBEHHYIO peanuzanio final-kimacca, To cozgaeT-
s K1acc-000JI04Ka, TE B KauecTBe moud nmpeacrapicH final-kiace. B cBoro ouepenn
HeoOXOTUMbIe HMEHa METONIOB Jererupyrotes w3 final-kmacca, HO uM TpHIaeTcs
HeoOxXomuMast pa3paboTinuKy ¢yHKIIHOHATHBHOCTb.

Tako# momxoa rapaHTHPYET HEBO3MOKHOCTH TIPSMOTO HCIOIB30BaHHS Kiacca-
060JI0YKH BMECTO 000payHBaEMOT0 Klacca U HaoOOpoT.

/7 # 4 # knacc-oborotka Ana kaacca String # WiapperString.

package by.bsu.wrapper;
public class WrapperString {
private String str;
public WrapperString() {
str = new String();
}
public WrapperString(String s) {
str = new String(s);
}
public int indexOf(int arg) { // deseaupoBannsili memod
// HOBaGA YYHKUUOHAALHOCHb
return arg;
}
// Opyaue dene2upoBanHsie Memoodsi

}

Kitacc Wrapper String He sBisieTest HacIeTHHKOM Kitacca String, H ero oObheKT He Mo-
JKET OBITh HCTIONTB30BAH IS TIEPE/TaYH TT0 CChITKe Ha Kiace String. Kimace Wrapper String
MOXET OBITh CYIIEPKIIACCOM, TTO3TOMY €T0 NMOBEAECHHE MOSKHO H3MEHSITH.
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UcnoAab3oBanue super u this

KinoueBoe citoBo super mpHUMeEHsETCs WIS 0OpallcHUus K KOHCTPYKTOPY CyIiep-
KJIacca M JUI IOCTYIIA K IOJIIO WK MeToay cynepkiacca. Hampumep:

super(chucok_napamenipoB); /* obpauerue K KOHCMPYKMOpY Cynepxkaacca

¢ nepedavell napamempoB unu be3 Hee*/
super.id = 35; /* obpayeHue k ampubymy cynepkaacca */
super.getId(); // 66308 memoda cynepxnacca

IlepBas dopma super IMpHMECHSACTCS TOJBKO B KOHCTPYKTOpAaX Ui OOpaILcHHS
K KOHCTPYKTOpPY CyIlepKiIacca TOJIbKO B KAYECTBE IIEPBOH CTPOKH KOJa U TOJIBKO
OJIHH pas3.

Bropas popma super ucriosp3yeTes I ToCTya H3 IOJKIacca K IEpeMeHHOH id
cynepriacca. Tpetsst popma crienuduyHa 1715 Java 1 oOecIieUHBaeT BHI30B H3 MOJT-
KJIacca MEPEOTIPEICIICHHOTO METO/[a CYIIEpKIIacca, IIPHYEM ECITH B CYIIEPKIIACCE STOT
METOJ] HE OTPEIECTICH, TO GY/IeT OCYIIECTRIIATHCS TIOHCK TI0 TIETIOYKE HacyIeJOBaHHS
JIO TEX TIop, TI0Ka OH He Oy/IeT HaHIcH.

Bo Bcex cyyasix ¢ HCMOTb30BAHHEM SUPer MOYKHO OOpaTHThCS TOTBKO K OJTH-
YKAUITIEMY CYTIEPKIIACCY, T. €. «TIEPECKOYHTh)» UePe3 CYMePKIace, YTOOB 00OpaTHThCS
K €T0 CYMepKiIaccy, HEBO3MOKHO.

Crenyroniii Ko/ MOKa3hIBACT, KK, HCMOIb3ys this, MOXXHO CTPOUTH OJTHH KOH-
CTPYKTOPHI Ha OCHOBE JIPYTHX.

J#5 # super m this B ko Tope # Pointl D.fava # Point?2D),,

package by.bsu.point;
public class Point1D {
private int x;
public Point1D(int x) {
this.x = x;

}
package by.bsu.point;
public class Point2D extends PointlD {
private int y;
public Point2D(int x, int y) {
super(x);
this.y = y;

}
package by.bsu.point;
public class Point3D extends Point2D {
private int z;
public Point3D(int x, int y, int z) {
super(x, y};
this.z = z;
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}
public Point3D() {
this(-1, -1, -1); // 66308 xoHcrmpysmopa Point3D ¢ napaMempamu

B xnacce Point3D BTOpoi KOHCTPYKTOP JIJTS 3aBEPIICHUS HHHI[HATH3AUH 00b-
ckra ofpamaercs K IIEpBOMY KOHCTPYKTOpY. Takas KOHCTPYKIHMS IIPUMEHSCTCS
B cITy4ac, KoTjia B Kiace TpebyeTcs ToGaBUTh KOHCTPYKTOP MO YMOTUYAHHIO ¢ 00s3a-
TEITbHBIM HCIIOJIB30BAHHEM YOKE CYITIECTBYIOINIETO KOHCTPYKTOpA.

Ccputka this HCIOTB3YETCS, €CITH B METO/IE OOBSIBICHBI JIOKAJTbHBIE IEPEMEHHBIC
C TEM e UMCHEM, YTO U IepeMEHHBIC SK3eMILTsIpa Kiacca. JokambHas iepeMeHHAst
HUMeET MPEUMYINIECTBO TIepe]] MoeM Kilacca W 3aKphIBaeT K HeMY JocTym. UToOht
MOJTY4YHTh JJOCTYTI K TOJTO KJacca, TpeGyeTest BOCTIONb30BaTheS SBHOH cChUTKOH this
nepe]] HMEHEM TIOJIS, TaK KaK Tiojie Kilacca SRISeTCs YacThio 0ObEKTa, a JIOKATbHAst
TIEpEeMEHHAS HET.

Wnetpyxkims this() 1omkHa OBITh STHHCTBEHHOH B BRI3BIBAIOINEM KOHCTPYKTOPE
4 OBITh NIEPBOH 110 CYETY BBHINIOJIHIEMOMU OIICPALHEH, T. €. 0OpaILEHUE K KOHCTPYKTO-
Py CyIepKIacca CTAHOBHTCS HEBO3MO)KHBIM.

lepeonpeaereHne METOAOB M NOAMMOPU3M

Crnoco6HocTh Java Jiemath BBIGOp METOJIa, HCXOSA M3 THTA OOBEKTa BO BpeMs
BBITTOJTHCHHS, HA3BIBACTCS «HO30HUM céA3vléaruemy. 1Ipu BbI30Be MeTO/Ia €10 To-
HCK IIPOMCXOAMT CHauyajla B JAHHOM KJIACCE, 3aTEM B CYIIEpKIIACcCE, IIOKA METO
He Oyet HaieH wid He focTurHyT Object — cymepkiiace Juis BceX KJIacCoB.

Ecinu jBa MeTo/a ¢ 0{HHAKOBBIMH HMCHAMH U BO3BPAILA€MbIMH 3HAYCHUSIMH Ha-
XOJATCS B OJJHOM KJIACCE, TO CITHCKH HX IapaMETPOB JOIDKHBI OTIHYAThCs. 10 iKe
OTHOCHTCS K METOJaM, HaCJIEAyEMBIM H3 CyIepKiacca. Takue METOMBI SIBISIOTCS
neperpykacMmbiMH (overloading). IIpu oOpanieHuH BRI3BIBaCTCS JOCTYIHBIA METO,
CITHCOK ITapaMETPOB KOTOPOTO COBIAJACT CO CITHCKOM IAPaMETPOB BHI30OBA.

Ecu oOpsaBiicHie MeTOAa MOIKIACCA TIOTHOCTHIO, BKJIFOYAS TAPAMETPBL, COBIIA1a-
¢T ¢ 0OBSARICHHEM METO/Ia CyIepKIaccea (TIOPOXKIAIOIIETo Kilacca), TO METO/] MO/ IKJIac-
ca mepeonpefenset (overriding) Metox cynepkiacea. Ilepeonpenenenue MeToI0B SB-
JSIETCS OCHOBOW KOHICTIIHH JTHHAMHYESCKOTO CBSI3BIBAHHUS, PEATU3YIONIECH MOTHMOP-
¢u3m. Korma mepeonpeneneHHBIH MeTOT BBI3BIBACTCS Yepe3 CCBUIKY CyIepKiacea,
Java ompernensiet, Kakyio BEPCHIO METOJIa BBI3BaTh, OCHOBBIBAsICh Ha THIIC 0OBCKTA,
Ha KOTOPBIH HMeCTCS CChUTKA. TaKuM 06pa3zoM, THIT 0GhEeKTa ONPEIEIISICT BEPCHIO Me-
TOJIa Ha HTarie BBITIOTHEHUS. B creyronieM puMepe paccMaTpHBAeTCs peaTu3anust
ToTUMOp(U3Ma Ha OCHOBE JJTHHAMHYECKOTO CBI3BIBaHHS. TaK Kak cymepkiace coep-
SKHT METOTBI, IEPEOTIPEICTICHHBIE TOIKIIACCAMH, TO 0OBEKT CyTiepKiiacca OyeT BhI3hI-
BaTh METOJIBI PATHYHBIX MOIKIACCOB B 3aBHCHMOCTH OT TOTO, Ha 0OBEKT KaKOTO TOJT-
KJIacca y HETO HMEETCS CChUTKA.
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/¥ # b # anHammueckoe ceszsiBaHie MeroAos # PointlD.java # Point2D. java #
# PointReport.java # Runner.java ¥/

package by.bsu.point;
public class PointlD {
private int x;
public Point1D(int x) {
this.x = x;
}
public double length() {
return Math.abs(x);

}

@verride

public String toString() {
return " x=" + x;

}

}
package by.bsu.point;
public class Point2D extends PointiD {
private int y;
public Point2D(int x, int y) {
super(x);
this.y = y;
}
@verride
public double length() {
return Math.hypot(super.length(), y);
/* npocmo Length() Henv3s, m.x. Memod bydem BvizsiBamb cam cebs, umo
npuBedem k beckoHeyHol pexypcuu u ouibke Bo Bpems BoinoaHerus */

}

@verride
public String toString() {
return super.toString() + " y=" +y;

}
package by.bsu.point;
public class Point3D extends Point2D {
private int z;
public Point3D(int x, int y, int z) {
super(x, y);
this.z = z;
}
public Point3D() {
this(-1, -1, -1); // 6ui308 xoHcmpykmopa Point3D ¢ napamempamu
}
@0verride
public double length() {
return Math.hypot(super.length(), z);
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@0verride
public String toString() {
return super.toString() +

z=" + z;

}
package by.bsu.point;
public class PointReport {
public void printReport(PointlD p) {
System.out.printf("length=%.2f %s%n", p.length(), p);
// Bvi308s1 out.print(p.toString()) u out.print(p) dns obvekma udeHmuyHsi !

}

package by.bsu.point;

public class Runner {

public static void main(String[] args) {

PointReport d = new PointReport();
Point1D pl = new PointlD(-7);
d.printReport(pl);
Point2D p2 = new Point2D(3, 4);
d.printReport(p2);
Point3D p3 = new Point3D(3, 4, 5);
d.printReport(p3);

}

Pesynprat:

length=7.00 x=-7
length=5.00 x=3 y=4
length=7.07 x=3 y=4 z=5

HcnonpzoBanue anHoTaiiuu (@Override mo3BoiseT BHISIUTE B KOJIE TIEpeompe-
JICTICHHBIH METOJT H CTEHEPHPYET ONTHOKY KOMITHIISIIHH B CITy4Yac, €CTH MPoTrpaM-
MHCT JIOMYCTHT TPAMMATHYECKYIO ONTHOKY (OMEYaTKy) B OMUCAHHH CHTHATYPHI TO-
JTUMOPHHOTO METOIA.

CrnemyeT mTOMHHTB, YTO TpH BhI3oBe toString() obpanicHue super Bceria mpouc-
XOMUT K OmmkaiimeMy cymepkiaccey. [lepeagpecoBaTh BHI30B, MHHYS CyTIEpKIIace,
HEBO3MOXHO! AHAJOTHYHO TIPH BhI30Be super() B KOHCTPYKTOpE oOpallieHuHe mpo-
HCXOJIUT K COOTBETCTBYIOIIEMY KOHCTPYKTOPY HEIIOCPEACTBEHHOIO CyIIEpKIIacca.

Ocnosnoii 661600: BbIGOP BepcHH Nepeonpe/leJIeHHOro MeToa NPOU3BOUT-
cf Ha 7Tale BbINOJHEHHA Koaa.

Bee Metonpt Java sBitsioTcst BUpTYaIbHBIME (KITFOUCBOE cJI0Bo Vvirtual, kak B C++,
HE HCIIOJIb3YETCS).

CraTHyeCcKHE METOIBI MOYKHO TIEPETPYIKATD U «IICPEOTIPENEIITHY B MOAKIACCAX,
HO HX JIOCTYITHOCTP BCEI/IAa 3aBHCHT OT THIIA CCHUIKH H aTPHOYTA IOCTYIA, H HUKOT-
Jla — OT THIIA CAMOIO 0OBEKTA.
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MeToAbl NOACTAaBKMU

Tloce BbBIXOJa naTou BCPCHH S3BbIKa TTOABHIJIACHh BOSMOXKHOCTD IIPH TIEPCOTIPEIc-
JICHHH MCTO/IOB YKa3bIBaTh ,Z[pyl'Dﬁ THIT BO3BPAIIA€MOT0 3HAYCHHS, B KAYCCTBC KOTO-
POr0o MOXXHO HCIIOJTIb30BATh TOJIBKO THITHL, HAXOAANHCCS HIDKC B HEPAPXHUH HACIICI0-
BaHHsI, HCEM IIC?((UII{IJii THII

/¥ # 7 # mertoasi-noActasiit # Pointl DCreator.java # Point2DCreator.

Point3DCreator.java # BuildRunner. jave

package by.bsu.creator;
public class PointlDCreator {
public PointlD createPoint() {
System.out.println("Point1D");
return new Point1D(1);

}
package by.bsu.creator;
public class Point2DCreator extends PointlDCreator {
@verride
public Point2D createPoint() { // memod - nodcmabra
System.out.println("Point2D");
return new Point2D(2, 5);

}

package by.bsu.creator;
public class Point3DCreator extends Point2DCreator {
@verride
public Point3D createPoint() { // memod - nodcmabra
System.out.println("Point3D");
return new Point3D(3, 7, 8);

}

package by.bsu.creator;

public class BuildRunner {

public static void main(String[ ] args) {

Point2DCreator br = new Point3DCreator();
// Point3D p = br.createPoint(); // ouubxa xoMnuAsyuu
Point2D p = br.createPoint(); // "panHee cBa3siBarue"
System.out.println(br.createPoint().x);
System.out.println(br.createPoint().y);
// System.out.println(br.createPoint().z);

B pesynbrate Gy/IeT BRIBECHO:

Point3D
Point3D
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3
Point3D
7

B naHHOU cHTyalluy IpH KoMIHIAIMH B noaxitacce Point3DCreator co3paror-
cqa Tpu MeTosa createPoint(). OquH uMeeT BosBpamaeMmoe 3HaucHUEe Point3D,
Japyrue (saBHo HeBHAUMBIE) — Point1D u Point2D. Ilpu o6pamenuu k MeToay cre-
atePoint() Bepcus MeTona onpeaeIeTCs] «paHHUM CBI3BIBAHHEM» O€3 HCIIOIB30-
BaHUS IMOJIMMOP(U3MA, HO TIPH BHIMIOJITHEHUH CPpabaThIBACT MOTUMOP(HHU3M H BBI3bI-
BacTCA METOJ C Bo3BpaimacMbiM 3HaucHueM Point3D. OGpanienne K momo Takke
MIPOU3BOJUTCS TI0 THITY 00OBEKTa, BO3BpaIacMoro MetosioM createPoint(), T €. k momo
wiacca Point3D. [l pe3yiibratoB oOpalieHusa K nojsmM ciieayer B Kiaccax Point1D
H €ro HacJIeqHHKaX yOpath crienudukaTop private.

Ha mpakTike METOBI MOACTABKH MOTYT HCIIOIb30BAThCS JIJISL PACIIIMPEHHS BO3-
MOYKHOCTEH KJTacca o MPSIMOMY HU3BICHEHHIO (6e3 IpeoOpa3oBaHus) 0OhEKTOB MO/~
KJIaCCOB, HHHITHATH3HPOBAHHBIX B CCHUIKE Ha CyMepKiiace.

« ﬂepeon PEACAEHUE» CTATUHECKHUX METOAOB

Jlms cTaTHYECKHX METO/IOB MPHHITHITHL «TTO3THETO CBA3BIBAHUSY HE HCITOITh3Y-
fotcs. JluHaMuyecKUH MouMop¢H3M K CTATHYECKHM METo1aM Kilacca HEIpHME-
HHUM, TaK KaK OOpallcHHE K CTATHYECKOMY aTpHOYTY WIH METOIY OCYILECTRISCTCS
[0 THILY CCBUIKH, a HE II0 THILY 0ObEKTa, YEpe3 KOTOPBIH 1IPpOU3BOJUTCS obOpallie-
HUe. Bepcus BRI3BIBAEMOTO CTaTHYSCKOTO METOA BCEI/IAa OIPEACIIICTCS Ha STale
KOMIWIIIMH. 1Ipy HCIIOIb30BaHHH CCBUIKH JUIS JOCTYIIA K CTATHUCCKOMY WICHY
KOMITWITOP IIPH BBIGOPE METO/Aa YUHUTHIBACT THII CCBUIKH, a HE THII 00BEKTa, €H
IPHUCBOEHHOIO.

/* # 8 # nosesenme CTATHHECKOTO METOAA TPH «llepeoripeae;

package by.bsu.sample;
class Base {
public static void go() {
System.out.println("meton u3 Base");

}

class Sub extends Base {
public static void go() {
System.out.println("metoa 43 Sub");

}
public class Runner {
public static void main(String[ ] args) {
Base ob = new Sub(); // !!!
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// Hecmamudeckul Bbi308 cmamudeckozo Memoda
ob.go(); // npedynpesxdeHue KOMNUAAMOPA O HexoppexmHoMm BeizoBe

}
B pesynsrate BRINOTHEHHS JaHHOTO KoJ{a OYJIET BRIBEACHO!
MeToq 3 Base

IIpu TakoM criocobe WHHIHaTH3aIMH 00bekTa ob Meton go() OymeT BRI3BaH
u3 Kiacca Base. Ecn ke crienudukatop static yopats U3 oOBSBICHHS METOJIOB,
TO BBI30B HEOOXOTUMO OCYIIECTRISTh B COOTBETCTBHH C MPHHIAIIAMH TIOTHMOP(HU3MA.

CraTHyecKrue METOIBI BCETa CICAYET BRI3BIBATh Yepe3 UM Kilacca, B KOTOPOM
OHH 0OBSBIICHBL, 4 HMCHHO:

Base.go();
Sub.go();

Br30oB cTaTHYECKHX MCTOHOB HCPC3 OOBEKT CUHTACTCS HCTHITHYHBIM H Hapymia-
FOIIAM CMBICIT CTATHICCKOTO OIIPCACIICHHA.

AOGCTpakums M abCTpaKTHblE KAACChl

MHokecTBO MojiesIel TIPEIMETOB peaIbHOTO MHpa 0051a/]at0T HEKOTOPBIM Habo-
pPOM OOIMX XapaKTEpHUCTHK M MpaBHI MOBeJcHUS. AGCTpakTHoe MoHATHE «l'eo-
MeTpHUCCKast PHTypa» MOXKET COAEPKATh ONMHCAHHE TCOMETPHUCCKHX MapaMeTpoOB
H PAaCIIOJIOKCHHS LIEHTPA TSHDKECTH B CHCTEME KOOPJHHAT, a TakoKE BO3MOXKHOCTH OII-
peieneHus IIOMAH U IlepuMeTpa purypsl. OqHako B 0OIIeM clTy4yae 1aTh KOHKPET-
HYIO PECaJIH3aLHIO MPUBE[CHHBIX XapaKTCPHCTHK H (hYHKIHOHAIBHOCTH HEBO3MOMK-
HO BBHJY CJIMILIKOM OOILETO HX OIpEACICHUS. J[Ii KOHKPETHOIO IIOHSTHS, HAaIIpH-
Mep «KBagpaT», JaTh ONHCAHHE JIMHEHHBIX Pa3MEPOB H ONPCICIICHHS IUIOIIAIH
H IICPHMETPaA HE COCTARIIET TpYAa. AGCTparHpoBaHUE IOHATHS JOJDKHO IIPEAOCTaB-
JISTh aGCTPAKTHBIC XapaKTCPHCTHKH MIPEIMETA PCaIbHOTO MHpPa, a HE €10 OXKHJac-
MYIO peanm3aluio. I paMoTHOE BBIICIICHUEC aOCTPaKUUH HO3BOJISET CTPYKTYPHPO-
BaTh KOJ IIPOIPaMMHOMH CHCTEMBI B LICJIOM H IIOBTOPHO HCIOJIE30BaTh aOCTPAKTHBIC
TOHATUS JJISl KOHKPSTHBIX peaIH3alluii NpH oIpe/cTICHHH HOBBIX BO3MOXKHOCTEH
aGCTpaKTHOM CYIIHOCTH.

AGcTpakTHBIE KIacChl OOBSBISIOTCS ¢ KIIOUEBBIM ClIoBoM abstract u coxepxar
OOBSBIICHUSI aOCTPAaKTHBIX METOJIOB, KOTOpPHIC HE PEajIH3OBaHBI B HTHX KJlaccax,
a GyyT peanu3oBaHbl B MojkIaccax. OObEKTH TAKUX KJIaCCOB CO3/IaTh HETIb3S C MO-
MOIIIBIO OIIEPaTOpa NeW, HO MOKHO CO3/IaTh 0OBEKTHI TOJKJIACCOB, KOTOPHIC peat-
3yIOT Bce BTH MeTofbL. 1IpH 5TOM foIycTHMO OOBSBIATH CCBUIKY Ha aGCTpaKTHBIH
KJ1acc, HO HHUIHATH3HPOBATh €€ MOXKHO TOJIBKO OOBEKTOM MPOH3BOHOTO OT HETO
Kj1acca. AGCTpaKTHBIE KJIacCHI MOTYT COJICPKaTh H MOJHOCTBIO PEaIM30BaHHbIE Me-
TOJBL, 4 TAKKEC KOHCTPYKTOPBI U MO JAHHBIX.
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C momonipio abCTpaKTHOTO Ki1acca 0OBSIBISETCS KOHTPAKT (TpeOOBaHHS K PyHK-
LHUOHAJIBHOCTH) JUIS €10 HoAKIaccoB. [IpHMEpoM MOKET CITYXKHTD Y)KE pacCMOTPEH-
HBIH Bhimie abctpakTHbrd Kj1ace Number u ero noaxmaccesr Byte, Float u gpyrue.
Kiacc Number oGbpsSBISCT KOHTPAKT Ha peaIH3alHIO Psia METOIOB IO Mpeodpaso-
BaHHUIO JAHHBIX K 3HAUCHHIO KOHKPETHOTO GazoBoro tuma, HampuMmep float Value().
MO)KHO TIPEMOIONKHTD, YTO PeaTH3aIMsI MeTofia GYIET pasIHuHON TS KaXKIO0TO
U3 KiaccoB-obomodyek. OObekT Kiacca Number Hemmb3s co3/1aTh SIBHO MPH TOMOTITH
€ro COOCTBEHHOTO KOHCTPYKTOPA.

/¥ # 9 # abeTpakTHbI KAace i mMeToa # AbstractCardAction. fava */

package by.bsu.inheritance;
public abstract class AbstractCardAction {
private int id;
public AbstractCardAction() { // koHcmpyxmop
}
// more methods
public boolean checkLimit() { // cobcmBennsili menod
return true; // stub
}

public abstract void doPayment(double amountPayment);

/* # 10 # noaknace abeTpakTHoro kKaacca # CreditCardAction.java # Kl

package by.bsu.inheritance;
public class CreditCardAction extends AbstractCardAction {
// NoAsA, KOHCMpYKMOpLi, Memodsi
@0Override // anHomauus yxassibaem Ha hoauMOp@Hywn npupody Memoda
// Memod doaxeH bwime peanuzoBan 6 nodkaacce
public void doPayment(double amountPayment) { // nepeonpedesenHsiii Memod
// peanusayus
System.out.println("complete from credit card!");

}

package by.bsu.inheritance;

public class Runner {

public static void main(String[ ] args) {

AbstractCardAction action; // MoxHo obvaBumb ccoiiky
// action = new AbstractCardAction(); Henb3s co30amb obvexm!
action = new CreditCardAction();
action.doPayment (108);

Ccpuika action Ha aGCTpaKTHBIH CyNEpKIIacC HHHIHATH3HPYETCS 0OBEKTOM MO/
KJ1acca, B KOTOPOM PEaJIH30BaHbI Bce aOCTpaKTHBIE METOBI cynepkiacca. C moMmo-
LIBIO 3TOH CCHUIKM MOI'YT BBI3BIBATHCS HEaOCTpaKTHBIE METO (Bl a0CTPAKTHOIO Kilac-
ca, €CJIM OHHU HE IICPEOIIPEACIICHBI B II0/IKJIacCE.
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Pacum PEHUE (bYHKI.IMOHaAbHOCTM CUCTEMDI

B 00beKTHO-OpPHEHTHPOBAHHOM TPOTPAMMHPOBAHHH TPHMCEHEHHE HACIICIOBA-
HUSI TIPEIOCTARISACT BO3MOKHOCTD PACITHPEHHUS W JIOTMOTHEHHS TPOTPAMMHOTO
o0ecrievyeHHus, HMEIOIIETO CIIMKHYIO CTPYKTYPY ¢ OOITBIIHM KOJTHYECTBOM KITaCCOB
U MeTo/IoB. B 3a1aun cymepkitacca B 5TOM cTydae BXOJHT ONpejiesicHue HHTepdeiica
(kax crmoco6a B3aUMOJIEHCTBHS) JUTS BCEX TIOTKITACCOB.

B crnexyromem npumepe npuBeecHUE K 6a30BOMY THITY IIPOUCXOJAHT B BHIpa-
KCHHUH:

AbstractQuest questl = new DragnDropQuest();
AbstractQuest quest2 = new SingleChoiceQuest();

Bazoswrii xmace AbstractQuest npenoctapiser o6mmi HHTEpEHTC JUIS CBOHX
nozaxsiaccoB. ITopoxaennsie kiaccsl DragnDropQuest u SingleChoiceQuest 1ie-
PEKPBIBAIOT STH OLPEICIICHUS UL 00CCIICUEHHS YHHKAIBHOTO TTOBCCHHS.

package by.bsu.scalability;
public abstract class AbstractQuest {
private long id;
private String questContent;
// KOHCHMpYyKMopsi U MemoOsi
public abstract boolean check(Answer ans);

}
package by.bsu.scalability;
public class DragnDropQuest extends AbstractQuest {
// NOAA, KOHCHMPYKMOpsi U Memo0osi
@0verride
public boolean check(Answer ans) {
System.out.println("Drag'n'Drop guest");
// npoBepka xoppexmnocmu omBema (true usu false)
return true; // stub

}
package by.bsu.scalability;

public class SingleChoiceQuest extends AbstractQuest {
// NnoAf, KOHCMPYKMOpL U Menoods
@0verride
public boolean check(Answer ans) {
System.out.println(“Single choice quest");
// npoBepka xoppexmHocmu omBema true uau false
return true; // stub
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package by.bsu.scalability;
public class Answer {
// noaa u memoosi
}
package by.bsu.scalability;
public class QuestFactory { // wabaon Factory Method (ynpouerHsili)
public static AbstractQuest getQuestFromFactory(int mode) {
switch (mode) {

case 0:

return new DragnDropQuest();
case 1:

return new SingleChoiceQuest();
default :

throw new IllegalArgumentException(“illegal mode");
// assert false; // naoxo
// return null; // ewe xyxe

}
package by.bsu.scalability;

import java.util.Random;
public class TestAction {
public AbstractQuest[] generateTest(final int NUMBER_QUESTS, int maxMode) {
AbstractQuest[ ] test = new AbstractQuest[NUMBER_QUESTS];
for (int i = 8; 1 < test.length; i++) {
int mode = new Random().nextInt(maxMode); // stub
/* 3anoaHeHue MaccuBa obvekmamu-Bonpocamu */
test[1i] = QuestFactory.getQuestFromFactory(mode);
}

return test;
}
public int checkTest(AbstractQuest[] test) {
int counter = 0;
for (AbstractQuest s : test) {
// 861308 noaumopdHo20 Menoda
counter = s.check(new Answer()) ? ++counter : counter;

}

return counter;

}

package by.bsu.scalability;

public class TestRunner {

public static void main(String[ ] args) {
TestAction bt = new TestAction();
AbstractQuest[ ] test = bt.generateTest(60, 2); // 608 BonpocoB 2-x BudoB
// 30eck OonxeH boimb KOO npouecca NPOXoXOeHus mecma ..
bt.checkTest(test); // npoBepxa mecma
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B nponecce BHITOTHEHHS MPWIOKEHHS OYACT CIIy4aiHBIM 00pa3oM cdopmupo-
BaH MacCHB-TECT H3 BOIIPOCOB Pa3HOIO THIIA, H HH(popMamus o6 oTBETax Ha HHX
OyAeT BBIBE/IEHA HA KOHCOJIb.

Kitace QuestFactory coaepxur meron getQuestFromFactory(int numMode),
KOTOpBIH BO3BpAIACT CCHUIKY HAa CJIyY4aHHO BBIOpaHHBIH OOBEKT IOJKIIAacca Klacca
AbstractQuest xaxqTpiii pa3, kora oH Be3biBactcs. 1IpuBeneHue k OazoBoMy THITY
MPOH3BOIHTCS OTIEpaTOPOMIreturn, KoTophii Bo3Bpamaetcchuiky Ha DragnDropQuest
wi SingleChoiceQuest. MeTo main() comep kUt MaccuB U3 cchiiok AbstractQuest,
3aIoJTHEHHBIH ¢ TIoMOTIIbIo Bbr3oBa getQuestFromFactory(). Ha stom sTame w3Bect-
HO, YTO HMEETCSI HEKOTOPOE MHOXKECTBO CCHUTOK Ha OOBEKTHI Ga30BOTO THITA H HHYETO
Gompirie (He GormbIie, YeM 3HaeT KoMImwisTop). Korma mpoHcxo uT mepeMerieHue
mo 3ToMy MaccHBy, MeToll check() BhIB3BIBacTCS JUTS KDKJIOTO CITYYAHHBIM 00pa3oM
BBIOPaHHOTO OOBEKTA.

Eciu nonajpobutcs B JajbHEHIIEM J0GAaBUTH B CHCTEMY, HAllpHMEp, Kilacc
MultiplyChoiceQuest, To 310 moTpebyeT ToibKo nepeonpeacieHus Metoaa check()
H A00aBIIcHUS oHOH cTpokd B Kox metoaa getQuestFromFactory(), uto gemaer
CHCTEMY JIET'KO PAacHIHPSACMOIL.

Hepo3MO0KHO IIpHpaBHHBATH CCHUIKH HAa KJIACCHI, HAXOASIIUECS B PA3HBIX BETBIX
HACJICJ[OBaHHUS, TAK KAK HE CYIICCTBYET HHKAKOIO CIIOCO0A IPHBECTU OJHMH TaKOH

THII K JAPYIOMY.

Kaacc Object

Ha BepumiHe uepapxuu kiaccoB Haxoutes kKiace Object, xoTophiii sgBiisercs
cymnepkiaccoM 1 Beex Kiacco. CebulouHas niepeMeHHas THia Object MoxeT yxa-
3bIBaTh Ha OOBEKT JOOOTO JPYroro Kiacca, Ha JEOOOH MacCHB, TaK KaK MAacCHBBI
peamu3ytoTes Kak kiacchl. B kmmacce Object omnpeenen HaGop METOA0B, KOTOPBIH
HacJIeyeTcsl BCEMHU KJTacCaMH:

protected Object clone() — co3gacT U BO3BpAINACT KOMTHIO BBI3BIBAIOIIETO 0OBCKTA;

public boolean equals(Object ob) — mnpexnazHaueH I HCIIOIB30BaHHS
H TIEPEOTPEACIICHHS B TOAKIIACCAX C BHIIOIHCHHEM OOIIHX CONIAIICHHH O CpaBHE-
HHH COJIEP’)KUMOTO JIBYX 00BEKTOB OJHOIO H TOTO JKE THIIA,

public Class<? extends Object> getClass() — Bo3Bpariact oobekT THIa Class;

protected void finalize() — aBTOMaTHYeckH BBI3BIBacTCs COOPILMKOM Mycopa
(garbage collection) mepet YHHUTOKEHHEM 0OBEKTA;

public int hashCode() — BBMHCIISCT U BO3BpAIIACT XAII-KOJ] 0OBEKTa (HHCIIO,
B 001II[eM cITydac BEIYHC/IIEMOE Ha OCHOBE 3HAUCHHH MoJIcH 0ObeKTa);

public String toString() — Bo3BpaIiaet npeAacTarIcHHE 00BEKTA B BHAC CTPOKH.

Merogsr notify(), notifyAll() u wait(), wait(int millis) 6ynyT paccmMoTpeHbI
B maBe «l[oTOKH BBITOITHECHUS.
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Eciu npH co3jaHHMU Klacca IPEAIIONAracTcs IPOBEpPKAa JIOTHYECKOH SKBHBA-
JICHTHOCTH OOBCKTOB, KOTOPasi HE BBIIIOJIHCHA B CYIIEpPKIACCE, CIIEAYET MEpeolpe-
JenuTh gBa Metona: boolean equals(Object ob) u int hashCode(). Kpome ToT0O,
HICPCOIIPECIICHHE YTHX METOJOB HCOOXOJHUMO, CCJIH JIOTHKA IPHJIOKCHHS IIpEIy-
CMAaTpHUBAET HCIOJIb30BAHHE YICMEHTOB B KOJUICKIHX. MeTtoy equals() npu cpaBHe-
HHH JIBYX 00bEKTOB BO3BpAILlACT HCTHHY, €CIIH COJIEPKUMOE OOBEKTOB SKBHBAJICHT-
HO, H JIOXKb — B NMIPOTHBHOM ciTydae. Peanmusarmsa MeToqa B kimacce Object Bo3Bpa-
MIacT HCTHHY TOJIBKO B TOM CITy4ae, €CITH 00¢ CCBUIKH YKa3bIBAIOT HAa OJIMH U TOT 3KE
0OBEKT, a KOHKPETHO:

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

IIpu mepeomnpenenchun MetoAa equals() JODKHBI BRIMOTHITHCS COTTIATIICHHS,
MPETYCMOTPEHHBIC CIICTIH(pHKATIHEH s3bIKa Java, a HMEHHO:

*  pedIeKCHBHOCTh — OOBEKT paBEeH caMoMy cebe;

* CHMMETPHYHOCTH — ECITH X.equals(y) Bo3Bpamiact 3HaucHuE true, To U y.equals(x)
BCEI/Ia BO3BPAIIACT 3HAYCHHE true;

*  TPaH3UTHBHOCTH — €ciId MeTo[ equals() Bo3Bparaet 3HaueHHE true TpH cpaB-
HCHHH OOLEKTOB X H Y, 4 TAOKE Y H Z, TO H IPH CPaBHCHHUH X H Z OyIeT BO3Bpa-
IIICHO 3HAYCHHC true;

* HEMPOTHBOPEYHBOCTH — IPH MHOTOKPATHOM BBI30BE METO/a JJIS JIBYX HE MOJ-
BEPTIIHXCS H3IMEHEHHIO 32 9TO BpeMs 00BEKTOB BO3BPAIIAEMOE 3HAYCHHE BCETa
JIOJDKHO OBITh OJHHAKOBEIM,

* HEHYJICBas CChUIKA TMPH CPpaBHEHUH C TuTeparioM null Bcera Bo3BpammacT 3Have-
Hue false.

IIpu cozpanuu HHPOPMAITHOHHBIX KJIACCOB TAKKE PEKOMEHIYETCS TEpeonpeie-
nath Metobl hashCode() u toString(), 4To6BI aJanTHPOBATh UX ACHCTBHS JUTS CO-
37JABAEMOTO THIIA.

Meton int hashCode() mepeonpeernceH, kak MpaBHiIo, B KAXKIOM KJlacce U BO3Bpa-
TMACT YHCIIO, SIBIISIONICECS YHHKATBHBIM HICHTH(HKATOPOM OOBEKTA, 3aBHCSIIHM
B GOJIBIIIMHCTBE CITy4aceB TOJIBKO OT 3HaucHUS 00bekTa. Ero ceayer nepeonpeaears
BCeTIa, Kora mepeomnpe/ernicH Meton equals(). Metox hashCode() Bo3ppamiaeT Xa111-
KOJT 00BhEKTa, BEMHUCIICHHE KOTOPOTO YIIPARTSCTCS CISAYIOTIIMMH COTTIAINICHHSIMH:

* BCE OJUHAKOBBIC IO COACPIKAHHIO 0OBEKTHI OJTHOTO THIIA AO/KHbI HMETh OJHHA-
KOBBIC XAIII-KOJIbL,

* pa3IHYHBIC TI0 COACPIKAHHIO OOBEKTHI OJHOTO THIIA MOTYT HMETh PAa3THYHBIC
XOII-KOIbL,

* Bo BpeMs pabOTHl TMPHIOKEHHS 3HAYCHHE XAIIFKOJla OOBEKTAa HE H3IMCHSICTCS,
eCJi 0OBEKT HE ObUI H3MCHCH.

OpuH u3 criocobop co3nanus npapwibHoro Metona hashCode(), rapanrupyro-
I[HH BBIIOJTHCHHE CONIAIICHUM, PUBEICH HUKE, B ipuMepe # 12.
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Meroa toString() ciegyer mepeomnpeacisaTh TaKuM 00pa3oM, UTOOBL, KpoMe
CTaHAapTHOH HH(POPMALUH O TMAKETE (OMI[HOHAIBHO), B KOTOPOM HAXOIHTCS KJlacc,
M CaMOI'0 HMEHH Kjlacca (OII[HOHAJIBHO), OH BO3BpAIA/I 3HAYCHUS I0JIeH 00BEKTa,
BBI3BABIIICTO STOT METOJ (T. €. BCIO MOJIE3HYIO HH(POPMAIHIO 00BEKTa), BMECTO XOIII-
Kofa, Kak 510 Jienaercs B Ki1acce Object. Metop toString() wracca Object Bo3Bpa-
MIACT CTPOKY C ONMMUCAHHEM 0OBEKTa B BUJIE:

getClass().getName() + '@' + Integer.toHexString(hashCode())

MeTo BBI3BIBacTCS aBTOMATHUECKH, KOT/[a 0OBEKT BHIBOAUTCA MeToaMH println(),
print() ¥ HEKOTOPBIMH APYTHMH.

/* # 12 # nepeonpeseerne meroaoe equals(), hashCode(), toString

package by.bsu.entity;
public class Student {
private int id;
private String name;
private int age;
public Student(int id, String name, int age){
this.id = id;
this.name = name;
this.age = age;

}

public int getId() {
return id;

}

public String getName() {
return name;
}
public int getAge() {
return age;
}
public boolean equals(Object obj) {
if (this == obj)
return true;
if (obj == null)
return false;
if (getClass() != obj.getClass())
return false;
Student other = (Student) obj;
if (age !'= other.age)
return false;
if (id != other.id)
return false;
if (name == null) {
if (other.name != null)
return false;
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} else if (!name.equals(other.name))
return false;
return true;

}
public int hashCode() {
return (int)(31 * id + age + ((name == null) ? 6 : name.hashCode()));

}
public String toString() {

return getClass().getName() + “"@name" + name +

id:" + id + " age:" + age;

Bripaxernue 31 * id + age rapaHTHPYET pa3IMUHBIC PE3YITAThI BEIYHCICHUMH
IIpH IIEPEMEHE MECTAMH 3HAYCHUH I10JIeH, a HMEHHO: ecid id=1 u age=2, 10 B pe-
3ynbTate Oymet momyuero 33, eciid 3HAYCHHS MOMEHATh Mectamu, To 63. Takoii
IOAXOJ] IIPUMCEHSIETCS IIPH HAJIHYWH Y KJIACCOB I10JICH Ga30BbIX THIIOB.

Meron equals() mepeonpeaernsercs ais kiacca Student Takum oGpa3zoM, YTOOBI
yOeIUThCS B TOM, YTO IIOJIYYCHHBIH OOBCKT sBisicTcs oObekToM THIa Student,
a TaKKe CPaBHHUTH CoJcp KUMOE ToricH id, name U age COOTBSTCTBEHHO Y BBI3BIBa-
OIIETO METO/T 0OBEKTa U 00BEKTa, TIEpelaBaeMOTo B KauecTBe mapaMeTpa. Jis moj-
KJTacca BCeTJla MPUJIETCS CO3/IaBaTh COOCTBEHHYIO PEaTH3AIUIO METOMIA.

KAoHMpoBaHue 00beKTOB

OOBEKTH B METOJIBI TIEPEAIOTCS TIO CCBUIKE, B PE3YIABTATE YETO B METOJ| Tie-
penacTes cchiiika Ha 0OBEKT, HAXOASATIHHCS BHE MeTo/ia. Ecii B MeTojie H3Me-
HUTh 3HAYCHHE MOJISI 0OBEKTA, 3TO H3MEHEHHE KOCHETCS HCXOJHOTO OOBEKTa.
Bo usbexxaHue TakoH CHTYal[HH IS 3aIHUTHl BHEIIHETO 0OBEKTA CIIELYET CO-
3JaTh KIoH (Komuio) oOhekTa B MeToAc. Kmacc Object comepxut protected-
MeT1oj clone(), ocymecTrisronuii M0GHTOBOE KOMIHPOBAHUE OOBEKTA IIPOU3BOJ-
Horo wiacca. OJHaKo cHayajia HeoOX0IUMO IepeolipeaesiuTh MeTo] clone() kKak
public s obecrnicueHus BO3MOXXHOCTH BBI30Ba M3 Jpyroro makera. B mepeo-
IpEJICIIEHHOM METO/IE CJICIYET BRI3BaTh 0a30BYIO BEpCHIO MeTo/(a super.clone(),
KOTOpasl M BBHIIIOJIHICT COOCTBEHHO KJIOHHpOBaHHE. UTOGHl OKOHUYATEIIBHO CHC-
JaTh 0OBEKT KIIOHHPYEMBIM, KJIacc JoJDkeH pearnzoBaTh uHTepdeiic Cloneable.
Hurepdeiic Cloneable HEe comep)KHT METOJOB, OTHOCHTCS K IOMCUCHHBIM
(tagged) wHTepdeiicaM, a ero peanmsaius rapaHtupyet, 4yto MeTol clone()
kimacca Object BO3BpaTHT TOUHYIO KOTTHIO BHI3BABIIETO €0 0OBEKTa C BOCTIPO-
H3BEICHUEM 3HAYCHHH BCeX €Tro moJici. B TpoTHBHOM ciTyyae MeTo/l TEHEPHPY-
et uckmoueHue CloneNotSupportedException. CiegyeT oTMETHTD, UTO IpH
HCITOJTh30BAaHHH 3TOTO MEXaHH3Ma 0OBEKT co3JlacTcs Oe3 BRI30Ba KOHCTPYKTOPA.
B s3pike C++ aHaNOTHYHBIA MEXaHH3M PEaTH30BaH ¢ TOMOIIBIO KOHCTPYKTOpA
KOTTHPOBAaHHUS.

115 8



! OCHOBbI JAVA

S*# 13 # Kaacc, noAAepRuBRIOLINF KAOHMPOBaHHKe # Student.java */

package by.bsu.entity;
public class Student implements Cloneable { /* Bxmoyenue uwmeppelica */
private int id = 71;
private String name;
private int age;
/* KoHCmpyxmopsi, Memoosi */
public int getId() {
return id;
}
public void setId(int id) {
this.id = id;
}
@verride
public Object clone() throws CloneNotSupportedException { // nepeonpedenenue
return super.clone(); // 6bi308 6a3zoBozo Memoda

/% # 14 # GezonacHas nepesaqa o cceiake # CloneRunner.java %

public class CloneRunner {
private static void mutation(Student p) {
try {
p = (Student)p.clone(); // xnoHupoBanue
} catch (CloneNotSupportedException e) {
e.printStackTrace();

}
p.setId(1000);
System.out.println("->id = " + p.getId(});
}
public static void main(String[] args) {
Student ob = new Student();
System.out.println("id = " + ob.getId());
mutation(ob);
System.out.println("id = " + ob.getId());

}
B pesynbrate GyacT BHIBEICHO:
id=71
->id = 1000
id=71
Ecnu 3akoMmMeHTHpOBATH BBHI30B MeTo/1a clone(), To BRIBEEHO OyieT cremyroriee:
id=71
->id = 1000
id = 1000
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intid=7
Vector v

intid=7
Vector v

Vector v Vector v

Puc. 4.1.  «Heenybonoe s u «2nyboroe s KROHUPOSaHILE

Perrrerrie 3¢GeKTHRHO TONBKO B CIyuae, KOIJA IONI KIOHHPYEMOTO O0LeKTa
TIPeCTaRIAOT cO00H 3HaUeHH I 0a20BEIX THIIOB H HX 000TOUeK HITH HeH3MeH JeMBIX
(immutable ) 00BeKTHEIX THITOB. ECIH &e TT0e KITOHHPY eMOTO THITA ABIAETCA H3Me-
HAeMEIM OOBEKTHEIM THIIOM, TO JjLI KOPPeKTHOTO KIOHHPOBAHHA TpelyeTcs ApyToi
moaxon,. IIpHunHa 3aKM0YaeTcd B TOM, YTO IIPH CO3/IAHHH KOIHH IONA OPHTHHAT
H KOITHA IIPeJICTABILAIOT cOOOH CCHIIKY Ha OJHH H TOT Xe 00BeKT.

B 3r0f cuTyalHu ceyeT Takke KIOHHPOBATh H 0OBEKT MONA KIIacca, eclIH OH
caM To/JiepAHBaeT KIOHHPOBAHHE.

oe KroHrpoeanpe # Student.java %/

package by.bsu.entity;
import java.util.Vector;
public class Student implements Cloneable {
private int id = 7;
private String name;
private int age;
private Vector<Byte> v = new Vector<Bytex(); // cnucox DHEHDK — UIMEHAEMDE ADAE
/* woncmpysmops, semodel */
public Student clone{) { // memod-nodcmatxa
Student copy = null;
try {
copy = (Student)super.clone();
copy.v = (Vector<Byte>lv.clone();
} catech (CloneNotSupportedException e) {
e.printStackTrace("He peanwnzosan wHTepdeic Cloneable 1");
}

return copy;

KnoHnpopanHe BOMOXHO JHINb, €CIIH THII arpHOyTa KIacca TaKEe pearH3yeT
uHTepdetic Cloneable u mepeompeenseT MeTor clone(). B TpOTHBHOM cITyuae BEI-
30B MeTO[A HEBO3MOKEH, TaK KaK OH IIPOCTO HeJocTyleH. CIeloBaTelbHO, eCIH
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KJTacc HMECT CYNEpKIace, TO TS peaTH3al[ii MEXaHU3MA KIOHHPOBAHHS TEKYIIETO
KJ1acca HeoOXOMMO HAJTHYUC KOPPEKTHON Pealld3aI[MK TAKOTO MEXaHU3MA B CyIIep-
wmacce. Ipu 5ToM creayeT oTKa3aThes OT HCIONMBb30BaHUS oObsRicHUH final mis
1oJjicH OOBEKTHBIX THIIOB IO NMPHYHHE HEBO3MOYKHOCTH H3MCHCHHS WX 3HAUCHUH
TIPH pCATH3AUH KIIOHHPOBAHUSL.

private static void mutation(Student p) {
p = p.clone(); // kaoHupoBanue
p.setId(10008);
System.out.println("->id = " + p.getId());

Ecnu 3amenuTs oObsipnieHue Vector<Byte> Ha Vector<Mark>, rne Mark — u3-
MCHSEMBIH THIL, TO KJIOHHPOBAHHE JIOJDKHO 3aTParuBaTh U BHYTPEHHEES COCTOSHUE
CITHCKA.

«COopka Mycopa» U 0CBOOOXXAEHHUE peCcypCoB

Tak Kak OOBEKTHI CO3TAFOTCA THHAMHYECKH C TIOMOTITHIO OTICPAT[HH NEW, 3 YHHY-
TOKAIOTCS AaBTOMATHYECKH, TO YKETAaTeITbHO 3HATh MEXAHU3M JIHKBHIAIHH 00HEKTOB
H croco0 0CBOOOKACHHS MaMSITH. ABTOMAaTHYECKOE OCBOOOMKICHHE TTAMSITH, 3aHH-
MaeMo i 00ObEKTOM, BRITIOIHSIETCS C TIOMOIIBIO MEXaHH3Ma «cOopkH Mycopa». Koria
HHUKAaKHX CCHUTOK HA 0OBEKT HE CYIIECTBYET, T. €. BCE CCHUTKH HA HETO BBHITIDTH U3 006-
JACTH BUAHUMOCTH TIPOTPAMMBI, TIPEATIONAracTCs, YTo 0OBEKT OOMBINE HE HYXKEH,
H TIaMSTh, 3aHATasT 0OHEKTOM, MOXKET OBITh 0cBOOOKIEHa. «COopKa Mycopa» Tipo-
HCXOJHMT HEPETYISIPHO BO BPpeMsI BHIIIOJIHEHUS IporpaMMbl. DopcupoBath «cOOpKY
Mycopa» HEBO3MOYKHO, MOYKHO JIMIIb «PEKOMECHOBATh» BBIIIOJIHHTH €€ BBI30BOM
Metoga System.gc() win Runtime.getRuntime().gc(), HO BUpTyasgbHAs MallldHa
BBIIIOJIHUT OYHCTKY IIAMSITH TOIJA, KOIJIa caMa II0CYMTAacT 3T0 YJOOHBIM. Brr3os
Metoga System.runFinalization() npuseger x 3amycky meroma finalize() s
00BEKTOB, YTPATUBILIHX BCE CCHUIKH.

HHora 0ObEKTY HYXKHO BBIIIOIHATH HEKOTOPHIE JICHCTBUS IIEPE]] 0CBOOOMKICHH-
eMm namsaTH. Hanpumep, ocBoGouTh BHEHUE pecypchl. Jiis o6paboTKu Takux cH-
TyallMi MOTYT IIPHMEHSTHCA JBa criocoba: KoHCTpykuus try-finally u mMexanusm
autocloseable. YkazaHHbIe cOcOOBI ABISFOTCS MPEIMOYTHTETBHBIMH, a0COTIOTHO
HaJIKHBIMH H GYIy T pacCMOTPEHHI B JIEBITOH IT1aBe.

Zamyck crangapTHOTO MexaHu3Ma finalization onpenenseTcss anropuT™MoM cGop-
KH Mycopa, H JI0 €10 HEMOCPEACTBEHHOTO HCITOTHEHHS MOYKET TIPOHTH CKOJTh YTOIHO
MHOTO BpeMcHH. H3-3a Becero sToT0 mMoBejicHHe MeTo/a finalize() MoXkeT MOBITHATH
Ha KOPPEKTHYIO paboTy MporpaMMel, ocobeHHo mpu cMeHe JVM. Ecu cymiectyet
BO3MOYKHOCTh OCBOOOIHTh PECypCHl HITH BHITIONIHUTH JPYTHE MOJAOOHBIC NEHCTBHS
6e3 MpUBIICYEHHUS STOTO MEXaHW3Ma, To Jydllle 6e3 Hero oGoHTHCh. BHpTyanbHas
MAIlIHHA BBI3BIBACT STOT METOJ BCETZA, KOTJAa OHA COOUPAETCS YHHUTOKUTH OOBCKT
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JlaHHOTO Kitacca. BHyTpu Metoga protected void finalize(), Bri3piBacMoro Hermo-
CPEICTBEHHO IEPE OCBOOOKACHHEM IIAMSITH, CIICYCT ONPEACTHTh ACHCTBHS, KOTO-
PBIC JOIDKHBI OBITH BBIIIOJIHEHBI IO YHHYTOXKEHHUS OOBCKTA.

Kimouesoe citoBo protected 3anpenaer joctyn k finalize() xoxy, onpeaeieHHO-
My BHe sToro Kiacca. Meroy finalize() BeI3pIBacTCs TONIBKO MEpE caMol «COOpPKOH
MycCOopa», a He TOTIa, KOT/Ia 0OOBEKT BBIXOJAUT U3 OOINACTH BHIMMOCTH, T. €. 3apaHee
HEBO3MOKHO OTIPEICIIUTh, Korna finalize() OyaeT BHIMONHEH, U HEJOCTYITHBIA 00b-
CKT MOXKET 3aHHMATh MaMSTh JOBOJIBHO JIOJITO. B NMPHHIMMIE, 3TOT METOJI MOXET
OBITH BOOOIIE HE BBITIOJTHEH!

HenmomycTiHMo B IPHIOKEHHH JTOBEPSITh TAKOMY METOTy KPHTHUESCKHE IO BpeMe-
HH JICHCTBHUS TT0 0CBOOOIKICHHIO PECYPCOB.

/* # 16 # iknace Manager ¢ nossepxiofi finalization # Manager.

package by.bsu.gc;
public class Manager {
private int id;
public Manager(int value) {
id = value;
}
protected void finalize() throws Throwable {
try {
// K00 ocBoboxdenusa pecypcoB
System.out.println("o6bekT 6yper ypaneH, id=" + id);
} finally {
super.finalize();

}
package by.bsu.gc;
public class FinalizeDemo {
public static void main(String[] args) {
Manager d1 = new Manager(1);

dl = null;

Manager d2 = new Manager(2);

Object d3 = d2; /71
// Object d3 = new Manager (3); /7 2
d2 = di;

// npoceba Beinoarume "cbopky Mycopa”
System.gc();

}

B pesyiibrate BBIIOSHEHHS HTOTO Koja Tiepes BBI3OBoM MeTofa System.ge() 6e3
CCBUIKH OCTAaHETCS TOJIBKO OJTHH OOBEKT.

o0beKT OyneT ynajeH, id=1
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Eciin 3akoMMEHTHPOBATh CTPOKY 1 U CHATh KOMMEHTapHH CO CTPOKH 2, TO IIEpe]
BBIIIOJIHEHHEM gc() CCBUIKY IIOTEPSIOT YIKE JIBa OOBEKTA.

o0beKT GyneT yaaJeH, id=1
o0beKT GyeT yaaJjeH, id=2

Ecnu ne Be3Bath sBHO MeTop finalize() cymepxiacca, To oH He OylleT BBI3BaH
aproMaTHyecKd. Eme ojHa oIlacHOCTH: €CIIM IPH BHIIIOJIHEHHHU JAHHOTO METO/A
BO3HHKHET HCKIIOUHTEITbHAS CHTYAIHs, OHa OY/IET IPOUTHOPHPOBaHA H IMPHIIOKE-
HHE IIPOJIOJDKHUT BHIIIOJIHATHCS, YTO TAKOKE IPEJCTARISIET OIIACHOCTH JJISL €10 KOp-
PEKTHOH paGOTHI.

lMakeTtbl

JIroGoii xiace Java OTHOCHTCS K OIIPE/ICIIEHHOMY IAKETY, KOTOPBIH MOXKET OBITh
HeuMeHoBaHHBIM (unnamed win default package), ecru onepatop package otcyr-
ctByeT. Omepatop package, moMemacMblii B Hayajic HCXOMHOIO MPOTPAMMHOIO
(haiina, onpeensieT MMEHOBaHHBIH TTAKET, T. €. 0OIAacTh B IPOCTPAHCTBE UMEH Kilac-
COB, B KOTOPOU OMNPENCISIOTCS HMEHA KJIACCOB, COJCpKAaIMXcs B SToM paide.
JlelicTBre onepatopa package yka3pIBacT Ha MECTOPAaCHOIOKEHHE (paiiyia OTHOCH-
TEJbHO KOPHEBOTO KaTasiora npoekra. Hampumep:

package by.bsu.eun.entity;

IIpu sToM mporpaMMHBIH (paiyT GyeT MOMEINEH B TMOAKATAIOT C Ha3BaHHEM
by.bsu.eun.entity. Mima maketa npu obpallieHHH K KJ1accy H3 Jpyroro makera IpH-
coe/IMHAeTCd K HMEHH KJlacca:

by.bsu.eun.entity.Student

B npoekTax makeTs YacTo HMEHYIOTCS CIIEAYIONIHM 06pasoM:

* obpaTHbIit UHTEpHET-a IpeC IPOU3BOTUTENS HITH 3aKa3UHKa MPOTPAMMHOTO obec-

TICYEHHS, a UMEHHO 1T Www.bsu.by nmomyuntes by.bsu;
¢ Janee ClieyeT UMS MPoekTa (0GBIMHO COKPAINCHHOE), HATPUMED, eun;

*  3aTEeM PacIOIAraroTCs MaKEThI, ONPEACIIONIHE COOCTBECHHO MPHIIOKCHHE.

O6mras dopma ¢aiina, cogepiKaIero HCXOXHBIH Ko Java, MOXKET OBITh CIIEAYIO-
niast:

* OJUHOYHEIH oniepaTop package (HeoOs3aTercH, HO KpalHHE JKEIATEIICH);
e r0o00€ KOJIMYECTBO OIIEPAaTOPOB import (HEOOI3aTEIIbHEI),

*  OJUHOYHKIH OTKPHITHIA (public) kace (HeoOs3aTencH);,

e r000€ KOJIMYECTBO KJIACCOB MaKeTa (HEOOS3aTEIIbHBL U HEXKEIIATCIIbHEI).

IIpu ucnomb30BaHHH KJIaCCOB IIEPEl HMEHEM Kilacca Yepe3 TOYKy HaJlo Jobas-
JSITH TIOITHOE MM TIAKeTa, K KOTOPOMY OTHOCHTCS JTaHHBIA Kiacc. Ha pucyHke npu-
BEJICH JTAJIEKO HE TIOJHBIH CIIHCOK MAKETOB PEaTbHOTO MpHIMKeHUS. 13 HazBaHuiH
MAKETOB MOYKHO OTPEACITHTh, KaKHEe TPHMEPHO KITACChl B HEM PAacIoJIOXKEHBI,
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by.bsu.eun
by.bsu.eun.administration.constants
by.bsu.eun.administration.dbhelpers
by.bsu.eun.common.constants
by.bsu.eun.common.dbhelpers.annboard
by.bsu.eun.common.dbhelpers.courses
by.bsu.eun.common.dbhelpers.guestbook
by.bsu.eun.common.dbhelpers.learnres
by.bsu.eun.common.dbhelpers. messages
by.bsu.eun.common.dbhelpers.news
by.bsu.eun.common.dbhelpers.prepinfo
by.bsu.eun.common.dbhelpers.statistics
by.bsu.eun.common.dbhelpers.subjectmark
by.bsu.eun.common.dbhelpers.subjects
by.bsu.eun.common.dbhelpers.test
by.bsu.eun.common.dbhelpers.users
by.bsu.eun.common.menus
by.bsu.eun.common.objects
by.bsu.eun.common.serviets
by.bsu.eun.common.tools
by.bsu.eun.consultation.constants
by.bsu.eun.consultation.dbhelpers
by.bsu.eun.consultation.objects
by.bsu.eun.core.constants
by.bsu.eun.core.dbhelpers
by.bsu.eun.core.exceptions
by.bsu.eun.core filters
by.bsu.eun.core.managers
by.bsu.eun.core.taglibs

Puc. 4.2. Opzanusayus naxemos npunosicenus

HE 3anIbIBasi BHYTPbh. [IpH co3gaHHH MakeTa BCerja cJIEAyeT pyKOBOJCTBOBATHCS
IIPOCTHIM IIPAaBHJIOM: HAa3bIBATh €10 HMECHEM IIPOCTHIM, HO OTPAYKAFOILMM CMBICIL, JIO-
THKY NOBEJICHHS H (PYHKIHOHATIBHOCTh OOBEAHHEHHBIX B HEM KJIACCOB.

Kaxaprii kiace JoGaBigeTes B YKa3aHHbBIH MakeT MpH xoMmwanun. Hanpumep:

/% # 17 # npumenenvie naxera # CommonObject.java */

package by.bsu.eun.objects;
public class CommonObject implements Cloneable {
// more code

Kimace HaumHaeTes ¢ yKa3aHUS TOTO, YTO OH MPHHAHISKUT TakeTy by.bsu.eun.objects.
Jpyrumu ciioBamMu, 510 o3HadaeT, uto ¢ait CommonObject.java HaxoauTCS B KaTa-
sore objects, KOoTOPHIH, B CBOIO 0o4epe/[b, HAXOMUTCS B KaTasiore bsu, u Tax jganee.
Hernp3s mepeMEHOBBIBAaTh MaKeT, HE MEPEHMEHOBAB KaTajloL, B KOTOPOM XpaHSTCS
ero wiaccsl. UToOBI MOMYYHTH JOCTYI K KJIaccy M3 APYIoro MakeTa, Mepel HMCHEM
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TaKoIO Kjacca yKaspiBacTcd MMA Itakerta: by.bsu.eun.objects.CommonObject.
UTo6bI H30EKATh TAKHX JUTHHHBIX HMCH IIPH CO3JaHUH 00BEKTOB KJIACCOB, HCIIONIb-
3yeTcs KIFOUEBOE ¢JIoBo im port. Hampuwmep:

import by.bsu.eun.objects.CommonObject;

HIIH

import by.bsu.eun.objects.*;

Bo BropoM BapHaHTE HMIIOPTHPYETCS BECh MAKET, YTO O3HAYACT BO3MOYKHOCTD
JOCTyIIa K JIOO0OMY KJIaccy IAKETa, HO TOIbKO HE K IIOATIAKETY H €To0 KlaccaM. B npak-
THYCCKOM IIPOIPaAMMHpPOBAHUH CJICAYET HMCIIOIb30BaTh HHIAMBHAYAJIBHBIA im port
KJ1acca, YTOOBI IIPH aHAJIH3E Ko/[a 6bUTa BO3MOKHOCTD OBICTPO OMPEETTHTh MECTOPA-
CIIOJIO’KEHHE HCTIOJIb3YEMOTO KJlacca.

HocTym k KTaccy H3 Ipyroro MakeTa Mo>KHO OCYILECTBUTD €Il OJHUM CIIOCOO0M
(He oueHBb PEKOMEHAYEMBIM):

S¥# 18 # NpusmeneHne NOAHORO HMeHH NaKeTa APy HACACAOBRHNH 4

package by.bsu.eun.usermng;
public class UserStatistic extends by.bsu.eun.objects.CommonObject {
// more code

Takag 3amuce HCITOJIB3YCTCS, €CITH B KJIACCC HYXKCH JOCTYII K KJIaCCaM, HMCHO-
UM OJHHaKOBBIC HMCHA.

HpH HMITOPTE KJIacCa H3 JPYTOT0 ITaKeTa PEKOMCHAYCTCH BCCI/Ia YKa3bIBaTh ITOJI-
HIJiiIIyﬂT;C‘ylﬂlSaIﬂlChJ]lhdeI{H HDJIH)p]ijﬂVGBJOIT)IOIaccauzaﬁﬂ)IIOSB(UIﬂC]‘B(5OIHbHIOhd
TIPOCKTE JICTKO HaMTH OINIPCACIICHUC KJIacCa, €CJIIH BO3HHUKACT HCO6XOﬂHMDCTB I1o-
CMOTpPETH HCXO)IHI)Iﬁ KOJ[ KJIacca.

/% # 19 # npumeHeHre NOAHOTO [YTH K KAACCy Py HMiiopTe # Cre:

package by.bsu.eun.action;

import by.bsu.eun.objects.CommonObject;

import by.bsu.eun.usermng.UserStatistic;

public class CreatorStatistic extends CommonObject {
public UserStatistic us;
// more code

Ecnu maket He cyIECTBYET, TO €10 HeoOXOIHMO CO3AaTh JI0 MEPBOH KOMITHIIS-
I[HH, €CITH TAKET He YKa3aH, Kjacc JobapiseTes B makeT 6e3 uMeHu (unnamed). Tpu
5ToM unnamed-Katajior He cozfaercs. OMHAKO B pealibHBIX MPOCKTAX KIAcChl BHE
MAKETOB HE CO3/AIOTCS, H HE CYMIECTBYET MPHYHH OTCTYMATh OT TOIO TMPaBHIIA.
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CraTtnueckuit uMnopt

HpH BBI3OBC CTATHYCCKHX MCTOJ0OB H 06pamcH1m K CTaTHYCCKHUM KOHCTaHTaM
IIPHXOJAUTCS HCIIOJIB30BATh B KaUCCTBC HpCd)HKCﬂ HMS KJIacCa, YTO YTDKCIBICT KOJ
H CHHXKACT CKOPOCTD €10 BOCIIPHUATHSL.

A # 20 # obpatiteHie K CTaTHYECKOMY METOAY H KOHCTaHTe # ImportDen

package by.bsu.stat;
public class ImportDemo {
public static void main(String[ ] args) {
System.out.println(2 * Math.PI * 3);
System.out.println(Math.floor(Math.cos(Math.PI / 3)));

CraTHYECKHE KOHCTAHTH H CTATHUCCKHE MCTOJBI KJIacCa MOKHO HCIIOJIB30BaTh
6e3 VKasaHHA IPHHAJUIC)KHOCTH K KJIacCy, €CJIH IIPHMCHHTD CTaTHYCCKHHU HMITOPT,

import static java.lang.Math.*;

KaK 3TO IIOKa3aHO B CJICAYIOIICM IIPHMEPC.

A # 21 # crammseckii vMnopT METOACE H KOHCTaHT # ImportDemol

package by.bsu.stat;
import static java.lang.Math.*;
public class ImportDemoLux {
public static void main(String[ ] args) {
System.out.println(2 * PI * 3);
System.out.println(floor(cos(PI / 3)));

Ecmu HCO6XO,Z[HMO IIOJIYIHTBh JOCTYII TOJIBKO K O,)IHOﬁ CTATHYCCKOH KOHCTAHTE
HJIH MCTOAY, TO HMIIOPT IIPOU3BOJAUTCA B CJICAYIOIICM BHAC!

import static java.lang.Math.E; // A8 odnoll xoHCmaHmsi
import static java.lang.Math.cos; // 049 od0Hoz20 Memoda

PekomeHAauMK nNpu NpoeKTUPOBAHUU HEPAPXUU

IIpu mocTpocHHH HepapXHH HEOOXOJUMO TIOMHHTH, YTO OTHOIIIEHHE MEXTY
KJTaCCAMH MOXXHO BBIPA3HTh KaK «i$-a», WIH <«SIBISIeTCs». Cmyoenm «SIBIsSeTcsD
Yenosexom. 11ons kmacca HaXoASTCA C KJTACCOM B OTHOINEHUH «has-a», HiTH «coiep-
KUY, Cmyoenm «colepu™» Homep sauemnoti KHUNCKU.

HacrietoBanue u niepeolpeeicHUE METOA0B HCIIOJIb3YIOTCS I pEAIH3AIHH OT-
JIMYUH ToBeAcHUS. By Hacieq0BaHHE MOXKHO 3aMEHHUTH aIrperaluci, 1o cieayer
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|

Tak ¥ noctynuth. HeT cMbiciia cozgaBats nogxiace CmyoeHm-3a04HUK, €CITH MOX-
HO B mojgkiiace Cmyoenm no6aBuTh moiic Qopma obyueHs.

IIpu Hac/ie0OBaHUH B HOBBIC KJIACCHI JIOOABIIIIOTCS HOBBIC BO3MOXKHOCTH B BHJIE
NoJIEH W METOJOB HJIH IICPEOIPEICIICHHS METOO0B. ECIIH HOBBIX BO3MOXKHOCTCH
HE 00HapY)KHBACTCS, TO UCIIOJIb30BAHUE HACIICIOBAHHUS, KaK IIPABIIO, HE HMCECET JUISL
3TOI0 OCHOBaHHUH.

BazoBast GyHKIIHOHATBHOCTH JIODKHA OTIPEICIIATHCS B BEPIIIHHE HEPAPXUH TIPO-
EKTHPYEMBIX KIaccoB. Eciti B mogkitacce J06apISFOTCS HOBBIE METOJTBI, XapaKTepH-
3YIOIHE TTOBEICHHE HEPAPXHH B TETIOM, CIISAYET 3aHATHCSA TIEPETIPOCKTHPOBAHHEM.

Ho Henb3s yuecTh Bce BO3MOKHBIC H3MEHEHHS HEPAPXHH B TIpoIEcce pa3padoT-
KH. M30BITOUHBIH (DYHKIHOHAT IPUIETCS MOACPKUBaTh. JIyurie Ha MO3IHUX cTa-
JIUSIX T0OAaBHTh METOJBI B CYMIEPKIIACC, YEM TIBITATHCS TMOHSATH, 3aUEM HYKEH METO/L,
KOTOPOH HHKTO €IIe HE HCTOTbh30BAaIT.

He ucrionp3oBaTh 3HAUECHHUS IIEPEMEHHBIX JIJIS XapaKTEPHOIO H3MCHEHUS ITOBEIC-
Hus. J1sg 5THX Hene clieyeT co3ath MOJKIACC H IIEPEOIIPEIETHTD METON.

JU1s1 pa3iuuHbIX CEMaHTHYECKHX CYIHOCTCH HE co31aBaTh OOIIYI0 HEPapXHIo,
JIaXKe SCITH JCHCTBHS JUISI HUX HJCHTHYHEI 10 ¢opMme. Briokuposka 7ecma u Omoku-
poBka Cmyoerma — AEHCTBHS CYTh MOXOXKHE, HO OTIHYHBIC IO CBOEMY (DYHKIIHO-
HaJIy U I10 CJICACTBHSM.

3aAaHnA K mmase 4

BapuaHt A

Co3ath IPHIIOKEHHE, YAOBIECTBOPSIONIEE TPEOOBaHHIM, IPHBCICHHBIM B 3a]1a-
Hun. HacneoBaHHe MPHMEHSITh TOJTBKO B TEX 3aJJaHUSX, B KOTOPBIX 5TO JJOTHYCCKH
000CHOBaHO. APTYMEHTHPOBATh TPHHAMISKHOCTh KIIACCY KaKJIOTO CO3/aBacMOTO
METOJ]a W KOPPEKTHO TEPEONPENCTHTh I KKAOTO Kiacca MeTojabl equals(),
hashCode(), toString().

1. Cozgath o6bekT Kiacca TekeT, Hemomb3ys kiacewl IIpennokenne, CioBo.
MeTo/1bI: ZOIOIHUTH TEKCT, BRIBECTH HA KOHCOJIb TEKCT, 3aI0JI0BOK TEKCTA.

2. Co3naTh 00BeKT KIacca ABTOMOOHJIL, HCIOIb3Ys Kiiacchl Kosieco, /IBuraredin.
MeTtoipl: €XaTh, 3alIpaB/IsIThCS, MEHATH KOJIECO, BBIBECTH HAa KOHCOJIb MapKy aB-
TOMOOWIA.

3. Cosmars o0bekT Kiacca Camogter, wucmonb3ys kiaccel Kpbuio, Illaccn,
JApurarens. Meto/pr: JieTarTh, 3ajaBaTh MapIIpyT, BBIBECTH HA KOHCOJIb MapILPYT.

4. Co3nmatp oObekT Kiacca I'ocynapeTBo, Henonb3ys kiacesl Obaactb, Paiion,
T'opox. MeTobl: BEIBECTH Ha KOHCOJIb CTOJIHITY, KOJIHYECTBO oOylacTeH, IUIO-
[1aJb, OOJIACTHBIE LICHTPHI.

5. Co3nmatb 06bekT Kacca I Lnanera, wenoms3ys kmaccel Matepuk, Oxean, OcTpoB.
MeTo/1p1: BRIBECTH Ha KOHCOITh HA3BaHHE MAaTEPHKA, TUIAHETHI, KOJIHYESCTBO MaTe-
PHKOB.
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Co3aats 00BEKT Kilacca 3Be3aHas cHcTeMa, HCmoib3ys kiacch lLnawera,
3Be3na, Jlyna. Metozipl: BEIBECTH Ha KOHCOJIb KOJIMYECTBO IUIAHET B 3BE3HOH
CHCTEME, Ha3BAHUE 3BE3/IbL, JOOABICHHE IUIAHETHL B CHCTEMY.

Co3gats o0bekT Kiacca KommnbloTep, HCHogb3ys Kiacchl BuHuecTep,
JuckoBog, OnepaTuBHasi namaTh, [Iponeccop. MeTop: BRIIOYHTH, BRIKITIO-
YHTh, TIPOBEPHTH HA BUPYCHI, BRIBECTH HA KOHCOITh Pa3Mep BUHYECTEPA.
Co3math o6wekT Kiacca KBajapar, mcnomb3ys kiacesl Touka, OTpesok.
MeTofsI: 3a/laHHE PA3MEPOB, PACTSHKEHHE, CKATHE, TOBOPOT, H3IMEHEHHE T[BETA.
Co3math oObekT kmacca Kpyr, wmcnomb3ys wiacchl Touka, OKpY:KHOCTb.
MeTofs: 3aJaHKe pa3MepoB, H3MECHEHHE paTHyca, OTpe/ICIICHHE TIPHHATCKHO-
CTH TOYKH JJAHHOMY KpPVTY.

Coznate obObekT Kiacca IlleHok, ucnmonbsys kiacesl JKuBoTHoe, Cobaka.
MeTo/IpI: BRIBECTH Ha KOHCOJIh HMSI, TTOJIaTh TOJIOC, IPHITaTh, OCTaTh, KycaTh.
Co3yate o6bekT Wiacca Haceaxa, ucnonssys wiacesl Iltuna, Kykymka.
MeTozsl: JIeTaTh, IETH, HECTH AL, BRICIKHBATH IITCHIIOB.

Co3gats oObekT Kracca TewxcroBblii dhaiii, wucmoas3ys kiacesl Paiia,
HJupexropus. Metogsl: co3jaTh, IEPESHMEHOBATh, BRIBECTH Ha KOHCOJIb COJIEP-
YKUMOE, JIOIIOJIHUTbD, YIAIHTb.

Co3aats 00bekT Kiacca OqHoOMepHBI MaccHB, HCIONB3Ys Kiacchl Maccus,
DutleMeHT. MeToABI: CO3/1aTh, BBIBECTH HA KOHCOJIb, BBIIIOJIHHTh OIICPAIHH (CJI0-
JKUTb, BBIYECTh, IEPEMHOKHTD).

Cozgate oObekT Kiacca Ilpocras Apo6b, Hemonsiysa kiace Uucimo. Metop:
BBIBOJ] Ha 3KPaH, CIIOKCHHE, BBIMUTAHHE, YMHOKEHHE, JICTICHHE.

Co3math 00bekT Kacca Jlom, ucnonb3ys kiacckl OkHo, /[Bepb. MeTogsr: 3a-
KPBITh Ha KITIOY, BRIBECTH Ha KOHCOJIb KOJIHMYECTBO OKOH, JIBEPEH.

Co3math o6bekT kimacca Ilperok, ucmomb3ys kmaccwel Jlemectok, byTtoH.
MeTo/IBI: paciBECTH, 3aBATh, BHIBECTH Ha KOHCOJTh TIBET OYTOHA.

Co3nmath 00bekT Kiacca /lepeBo, uermomb3ys kmacest JIucr, Betka. Metoer: 3a-
IBECTH, OTMACTh JIACTHSM, MMOKPHITHCS HHEEM, TIOSKEITTETh JTHCTHSIM.

Co3math oObekT Kiacca IlnanmHo, uenomb3ys wiacehl Kaasuma, Ilenans.
MeToBI: HACTPOUTh, HTPATh Ha MHAHWHO, HHKHUMATh KIIABHIITY.

Co3yath 00bekT Kiacca PdoroanbooM, ucnonblys kiaccel Potorpadus,
Crpannna. Metoas:: 3agarh Ha3zBaHHE (oTorpadpuu, TOMOIHUTH (PoTOATEOOM
¢oTorpacucii, BRIBECTH Ha KOHCOJIb KOJIHYECTBO (hoTOrpaduii.

Co3aats 00nekT Kiacca I'oa, uemonsiys kiacesl Mecsan, Jens. Metoasr: 3axath
JIaTy, BBIBECTH Ha KOHCOJIb JIEHb HEJICIIH 110 3aJaHHOH JaTe, pacCUHTATh KOJIHYE-
CTBO JIHCH, MECSIIEB B 33JaHHOM BPEMEHHOM IIPOMEKYTKE.

Co3zaats 00bekT Kimacca CyTkH, ucnonb3ysa kiaccsl Hac, Munyta. Metosr:
BBIBECTH HAa KOHCOJIb TCKYILEE BPEMS, PACCUHTATh BpEMS CYTOK (YTpo, ACHb, Be-
uep, HOYb).

Cozfate 0ObekT Kiacca IlTnna, uenonesys kiaces! Kpblibga, Koo, Metost:
JIETaTh, CaJIUTHCS, TIMTATHCS, ATAKOBATh.

125 8



HOCHOBbI JAVA

23. Co3naTh 00beKT KIacca X MIIHUK, HCTONB3yd Kitacchl KorTu, 3y6bl. MeTobr:
pHIYATh, OeXKATh, CHATH, JOOKIBATD TIHIILY.

24. Co3gath o6bekT Wiacca I'mrapa, uenons3ys wiace CtpyHa, CkBopedHHK.
Mertoapl: UTpaTh, HACTPAUBATH, 3AMECHATH CTPYHY.

BapunaHTt B

Co3/1aTh KOHCOTBHOE MIPHIIOKEHHE, YIOBICTBOPSIOIIEE CIICTYIOTIM TPEOOBAHHUSM:

* Hcnonbk3oBath BosmoskHocTH OOIL: KTacchl, HacleJOBaHHE, TOTUMOPRUIM, HH-
KaICyJISITHSL.

»  Kaxrelii KIace TOIDKCH HMETh OTPAYKAOIIEE CMBICII Ha3BaHHE H HH(OPMATHB-
HBIH COCTaB.

* HacnenoBanue JO/DKHO IPUMEHSITHCS TOJIBKO TOT/A, KOIJa 3TO HMEET CMBICIL

* Ilpu xogupoBaHUH JODKHBI OBITH HCIIOIB30BAaHBI COIAIICHUS 00 0(hOpPMICHHH
KoJa java code convention.

» Kitacchl JO/DKHBI OBITH IPAMOTHO Pa3JIO’KEHBI 1O MAKSTAM.

* KoHcoipHOE MEHIO JOIDKHO OBITh MEHHMAJIBHBIM.

o Jlis XpaHEeHHUS TApaMETPOB HHHIHATH3AIIHHA MOYKHO UCTIONB30BaTh (paiiiThl.

1. TIpetoununa. OmpenenuTh Hepapxuio npetoB. Co3/AaTh HECKOIBKO 0OhEK-
ToB-1iBeTOB. CoOpaTh GYKET (MCIOMB3Yd aKCeECCyaphl) ¢ OMPENEICHHEM €0
crouMmocTH. IIpoBecTH cOpTHPOBKY LBETOB B OYKETE HA OCHOBE YPOBHS CBE-
skectd. HaliTu nBeTok B GyKeTe, COOTBETCTBYIONIMH 33aJaHHOMY JHAIIa30HY
JUIHH cTcOJICH.

2. HoBoroauwmii nogapok. OnpeacinuTh HepapxXHio KOH(PET H IPOUHX CITATOCTEH.
Co31aTh HECKOIIBKO 00BeKTOB-KoH(peT. CoOpaTh JETCKHH MOAAPOK C OIpe/eric-
HHEM cr0 Beca. 1IpoBecTH cOpTHPOBKY KOH(ET B IMOAAPKE HA OCHOBE OJHOTO
u3 mapametpos. HaiiTu koH(ETY B mogapKe, COOTBETCTBYIONLYIO 33 JaHHOMY JTH-
aIla3oHy COJCpKaHUS caxapa.

3. Jlomamnue sjexkTponpuéopbl. ONpeAciuTh HEPAPXHIO SICKTPOIPHOOPOB.
Bromrounts HekoTopble B po3eTky. llogcumuTaTh MOTpeONSEMYIO MOIIHOCTb.
IIpoBecTH copTHpPOBKY MpHOOPOB B KBapTHPE HA OCHOBE MomHOCTH. HalTh
npHOOP B KBAPTHPE, COOTBETCTRBYIONIHH 33 JAHHOMY JHATIA30HY MapaMeTPOB.

4. Iled-norap. Onpeaenuts Hepapxuro oBoleH. Crenats camart. IlogcunTaTs Ka-
mopuiHOCTh. 1[poBECTH COPTHPOBKY OBOINECH JUTS callaTa HAa OCHOBE OJHOTO
U3 mapameTpoB. HaliTh oBol| B cajate, COOTBETCTBYIONIHE 3a/JAHHOMY JIHaTIa-
30HY KAJIOpHHHOCTH.

5. 3Bykozanuch. OnpeeTUTh HEPAPXHUIO MY3HIKATHHBIX KOMIO3HI[HH. 3amucarh
Ha auck cOopky. IlogcuntaTs npogoipkuTebHOCTE. IIpoBeCTH IepecTaHOBKY
KOMITO3HI[HH JIUCKA Ha OCHOBE IPHHAISKHOCTH K cTWwI0. Hali T KoMITo3uimio,
COOTBETCTBYIOILYIO 33JaHHOMY JHAIIa30HY JJIHHBI TPSKOB.

6. Kamuun. Onpenenuth HepapXHIO JIParOLCHHBIX M IIOIYAPATOLCHHBIX KaMHEH.
Oto6pats KamuH 1 oxeperbs. [logcuntaTs 00mMH Bec (B KapaTax) H CTOUMOCTb.
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IIpoBecTH COpTHPOBKY KaMHEH OXKEpEIbs HAa OCHOBE IIcHHOCTH. HaiiTh kxam-
HHU B OXKCPEIIbE, COOTBETCTBYIONIHE 33 JaHHOMY JIHAIIa30HY IIapaMETPOB IIpo-
3pavyHOCTH.

MoTtouukinct. ONpeaciiuTh HEPAPXHIO AMYHHIIHH. DKUITHPOBATH MOTOLUKITH-
cra. Ilogcunrars ctoumocts. [IpoBecTd COPpTUPOBKY aMYHHI[HH HAa OCHOBE Beca.
HaiiTi 57eMeHThI aMYHHI[HH, COOTBETCTBYIONHE 33JaHHOMY JTHAaNa30HY Mapa-
METPOB T[CHBI.

TpancnopT. OnpeneTUuTh HEPAPXHIO TIOIBIKHOTO COCTABA YKETEIHOJOPOXKHOTO
tpancnopta. Co3Jath maccaxkupckuii moes. Ilogcuntats 0OMIyIO YHCIICHHOCTh
MacCayKUpoB H Garaxka. [IpoBecTH COPTHPOBKY BarOHOB M0€3/1a Ha OCHOBE YPOB-
HS KoMopTHOCTH. HaliT B Moe3/ie BAaroHbI, COOTBETCTBYIOIIHE 3aJaHHOMY JTH-
ana3oHy MapaMeTPOB YHCITA TIACCAXKHPOB.

ABnaxkoMnanus. Onpeie/uTh Hepapxuio caMosieToB. Co31aTh aBHAKOMITAHHIO.
IlocuutaTts 00IyI0 BMECTHMOCTD H IPY30II0bEMHOCTD. [ IpoBECTH COPTUPOBKY
CaMOJICTOB KOMITAHHH IO JaJbHOCTH IojicTa. HalWTH caMosieT B KOMIIaHHH, CO-
OTBETCTBYIOIHH 33/IaHHOMY JIHAIIa30HY IIAPaMETPOB IIOTPEOIICHHS TOPIOUYETO.
Takconapk. OnpeaeuTh HEpapXHuIo JETKOBBIX aBToMoGmwIeH. Co3qaTh Takco-
napk. IlojgcunTats cTOMMOCTS aBTONApKa. 1IpoBecTd COpTHPOBKY aBTOMOOHIICH
Hapka mo pacxoJy Torwiusa. HaiTu aBTOMOOWIb B KOMIIAHHH, COOTBETCTBYIO-
OUH 3aJJaHHOMY JTHAIIA30HY [1apaMETPOB CKOPOCTH.

CrpaxoBanue. ONpeAcTUTh HEPAPXHIO CTPAXoBHIX o0O0s3arerbeTB. Cobpath
u3 o6saTenbeTs JepusatuB. IloycuntaTs ctoumMocts. [IpoBectr copTupoBKY 0068~
3aTEITBCTR B JICPUBATHBE HA OCHOBE YMEHBITICHUS CTETICHH pucka. HalTu 06si3a-
TEITBCTBO B JIEPHBATHBE, COOTBETCTBYIONIEE 33 JaHHOMY JTHATIA30HY MTapaMETPOB.
Mob6uabHasi cBs3b. ONpeIeTHTh HEPapXHIO0 TapH(POB MOOHTBHOH KOMITAHHH.
Co3aTh crHcoK TapH(poB KoMIaHHH. [lo/icuHTaTh OOIIYIO YHCIIEHHOCTh KITHEHTOB.
IIpoBectd copTUPOBKY TapuUdOB Ha OCHOBE pa3Mepa aGOHEHTCKOW TwiaThl. Haiiti
TapH( B KOMIIAHHH, COOTBETCTBYIONIMH 33/JAaHHOMY /THAIa30HY MapaMeTpPOB.
dypron kodge. 3arpy3uTh GYpProH OMPENETICHHOTO 0ObeMa TPY30M Ha oTpeie-
JICHHYIO CYMMY U3 Pa3JIHYHBIX COPTOB Ko(he, HAX0ISATIHXCS, K TOMY e, B PA3HBIX
(pM3HMIECKHX COCTOSHHSX (3€PHO, MOJIOTBIH, PACTBOPUMBIH B OAHKAX W MaKEeTH-
Kax). YUUTBIBaTh 00beM Ko(pe BMecTe ¢ ynakoBKoii. IIpoBecT copTHpOBKY TO-
BapoB Ha OCHOBE COOTHOIICHHS IIcHBI U Beca. Haiitu B ¢pyproHe ToBap, cooTBET-
CTBYIOIIHH 33/TaHHOMY JHAIIa30HY IapaMETPOB KaYECTRaA.

UrpoBas komuata. [IoAT0TOBHTH HIPOBYIO KOMHATY JUISL ACTCH Pa3HBIX BO3-
pacTHbIX rpymir. Urpymiek 1opkHO OBITh (PHKCHPOBaHHOE KOJIHYECTBO B MpEJIc-
J1aX BBIICIICHHOH CYyMMBI JicHeT. J{OJDKHBI BCTPEHaThCS HIPYIIKH POJICTBEHHBIX
IPYIIL: MaJICHBKHE, CPEIHHE M OOJIbIIME MAIIMHBL, KYKIBI, MSYH, KYOHKH.
IIpoBecTH cOpTHPOBKY HIPYIIEK B KOMHATE IO OJHOMY H3 mapamerpon. Haiiti
UTPYIIKH B KOMHATE, COOTBETCTBYIOIIUE 3aJaHHOMY JHATIa30HY MapaMETPOB.
Haugoru. OnpenenuTh MHOKECTBO H CYMMY HAJTOTOBBIX BBILIAT (DPH3HUECKOTO
JTHI[A 32 TOJ C YYETOM JIOXOJIOB ¢ OCHOBHOTO H JIOTIOTHHTEITBHOTO MECT PaboTHI,
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16.

17.

18.

aBTOPCKHX BO3HATPAYKIACHHH, IPOJAKH HMYILCCTBA, IIOJY4YCHHS B II0AapoK Jic-
HEYKHBIX CYMM H HMYIICCTBA, IIEPEBOIOB H3-3a TPAHHIBL, JIIOT HA JETCH H Ma-
TepHAIBHOHU IoMolH. IIpoBecTH COPTHPOBKY HAJIOIOB MO CYMME.

Cuyera. KiIHEHT MOXKET HMETh HECKOJIBKO CYETOB B OaHKE. YUHTHIBATE BO3MOXK-
HOCTh OJIOKHPOBKW/ pa3OiIOKHPOBKH cyeTa. Peali30BaTh IMOHCK H COPTHPOBKY
cueToB. Beriucienue o61iei cyMMBl To cueTaM. BeIUHCIEHHE CYMMBI TI0 BeeM
cueTaM, HMEIOIIUM MOJIOKHUTETHBIN H OTPHIATETIbHBIH OaTaHCHI OT/ICTIBHO.
Typuctnueckne nyreBku. CdopMHpoBaTh HabOp TNPEIOKCHHH KIHCHTY
IO BBIOOPY TYPUCTHYECKOH ITYyTEBKH Pa3IMYHOTO THIA (OTJBIX, SKCKYPCHH, JIc-
YCHHUE, IMOMHHT, KPYH3 U T. J1.) U1 ONITHMAJIBHOTO BEIGOpA. YUHUTHIBATH BO3MOMK-
HOCTb BBIOOpa TPaHCIIOPTa, IUTaHUS U YHciIa JHEH. PeanusoBaTth BEIGOp U cop-
THPOBKY ITy TEBOK.

Kpenutbl. ChopmupoBats HaGop NMPEIIOKSHHH KITHEHTY 10 IETICBBIM KPETH-
TaM pa3IHYHBIX GaHKOB JUIS ONTHMAJIBHOTO BBIOOPA. YUHTHIBATE BO3MOYKHOCTD JI0-
CPOYHOTO IOTAILICHHS KPEUTA W/IIH YBEIIMUCHHUS KPEUTHOH JTHHUH. PearmimsoBath
BBIOOp U NMOUCK KPEIHTA.

TecroBble 3aAsaHnsa k maBe 4

Bonpoc 4.1.

JlaH Kmacce:

package ch04.q01;
class Quest41 {}

1)
2)
3)
4)
5)
6)

VKka)kuTe MpaBWIbHBIC BAPHAHTHI HACIICOBaHHUA OT 5TOTO Kiacca (2):
package ch04.q01; class Quest4 extends Quest41 {}

package ch04.q01. 2; public class Quest42 extends Quest41 {}
package ch04.q01; public class Quest43 implements Quest41 {}
package ch04.q01. 2; import ch04.q01.Quest41;

public class Quest44 extends Quest41 {}

package ch04.q01; public class Quest45 extends Quest41 {}

Bonpoc 4.2.

1)
2)
3)

4)
3)

Bribepute npaBwiIbHbIE yTBEPHKACHHUS (3):

Kacce MoxeT GBITh HCIIONIB30BaH B KauecTBE CcylNepkiacea JUIs ceOs caMoro.

B KoHCTpYKTOpE K/Tacca MOYKHO COBMECTHO HCTIONB30BaTh BBI3OBH this u super.
CraTtHyccKue METOABI MOXKHO OIIPEJCIITh B IIOJKIACCAX C TOH JKE CHTHATYPOI,
4YT0 U B 6a30BOM KJ1acce.

CraTHyccKHE METO/IBI MOYKHO HIEPETPYKaTh B IIOJKIACCAX.

JHHaMHYECKOE CBS3bIBAHHE OIIPEACIIIET BEPCHIO BBI3BIBAEMOI0O METO/Ia Ha STAlle
BBIIIOJTHCHHUSL.
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Bonpoc 4.3.

Jan xox;

package ch04.q03;
public class Quest43 {
private final void method () {} /1
¥
class Quest431 extends Quest43 {
public void method () {} /2

}

Y10 npoH30HACT B pE3YIHTATE KOMITHISI[HH >TOT0 Koaa (1)?
1) onmmOKa KOMITHIISI[HH B CTpOKe 1
2) onmOKa KOMITHIIAIHH B CTPOKE 2
3) KOMITHJIAIHSA 6€3 OMMO0K

Bonpoc 4.4.
JlaH ko JBYX KJTACCOB:

// kmace 1
package ch04.q04;
public class Quest41 {}
// kmacc 2
package ch04.q04. 2;
import ch04.q04.Quest41;
public class Quest43 extends Quest41 {
public Quest43 () {
super ();
3
C KakuM aTpHOYTOM JOCTYTIa OOBSIBICH KOHCTPYKTOP TI0 YMOTYaHHIO B Ga30BOM
Ktacce Questd] (1)?
1) public
2) private

3) protected
4) friendly

Bonpoc 4.5.

Jan xox;

package ch04.q05;
public class Quest51 {
public String toString () {
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return getClass ().getSimpleName (),
}
public static void main (String [] args) {
QuestS3 q = new QuestS53 ();
System.out.println (g.toString ());
1}
class Quest52 extends Quest51 {}
class Quest33 extends Quest52 {}

Y10 BBIBCICTCS HA KOHCOJIb B PE3Y/IBTATE KOMITHJISIIIAH U 3aITyCcKa TiporpaMmel (1)?
1) Quest52
2) QuestS3

3) QuestS1
4) omuOKa KOMITHJISIIHH

Bonpoc 4.6.
JlaH xon:

package ch04.q06;
class Item {
public int item;
Item (int item) {
this.item = item;
b

b
public class Quest61 {

public static void main (String [] args) {
Item arl [] = {new Item (1), new Item (2), new Item (3)};
Item ar2 [] = arl.clone ();
ar2 [0].item = 4,
System.out.println (arl [0].item +" " + ar] [1].item + " " + arl [2].item);
b
b

Uto BRIBEACTCS Ha KOHCOIIH TTOCIIC KOMITHIIAIUH | 3aITyCKa 3T0i porpamMmel (1)?
1) 123
2) 143
3) 423
4) omuOKa KOMITHJISIIHH
5) omuOKa BHIIOITHEHHUS



BHYTPEHHUE KAACCbI

Buympu rasicdoit bonvwoii 3adadu cudum manensKas,
NIMAIOUAACH NPOOUMDCA HAPYIHCY.

3aKoH GOJIBIIHX 3a]1a4 Xoapa

Kiacchl MOTYT B3aHMOJICHCTBOBATH IPYT C APYTOM HE TOJIBKO MOCPENCTBOM Ha-
CITCTOBAaHHS W WCTOJIb30BaHHS CCHUTOK, HO W MOCPEJICTBOM OPTaHH3AIUH JIOTHYC-
CKO¥ CTPYKTYPHI C OTIPENICIIEHHEM OJTHOTO KJIacca B Tejle JAPYToro.

B Java MoxHO onpe1eiTuTh (BIOKHTH) OHH KJIacC BHY TPH OIPEACIICHHUS IPYTOTO
KJ1acca, YTO MO3BOJIIET IPYIIIHPOBATH KIIACCHL, JIOTHUCCKH CBSI3aHHBIC JIPYT C ApY-
TOM, H JHHAMHYHO YIPABISATh JOCTYIIOM K HHM. C 0JTHOH CTOPOHBI, 0G0CHOBAHHOC
HCIIOIB30BAHHE B KOJIE BHYTPEHHHX KJIACCOB JIeacT €ro Gosee S(hpEeKTHRIM H IO~
HATHBIM. C Apyroii CTOPOHSBL, IIPUMEHEHUE BHYTPECHHUX KJIaCCOB €CTh OJIUH H3 CIIO-
c00OB COKPBITHS KOJIa, TaK KaK BHYTPCHHHUH KJIACC MOXKET OBITh aOGCOIIOTHO HEJO-
CTYIICH W HE BHJCH BHE KJacca-BIajciblia. BHYTpeHHHE KIacChl TakKe HCIIONb-
3YIOTCS B KauecTBe (JIOKOB IIPOCIIYILMBAHUS COOBITHH. PelicHue o BRIIOYEHUH O~
HOTO KJIacca BHYTPb JPYIOro MOYKET OBITh IIPHHSTO IIPH CIIMIIKOM TECHOM H 4aCTOM
B3aUMOJICHCTBHH JIBYX KJIACCOB.

OnHO¥M U3 Cephe3HBIX TIPHYHH HCTIONb30BAHUS BHY TPCHHHX KIJIACCOB SIBIISIETCS BO3-
MOYKHOCTB OBITh TIOJTKJIACCOM JTFO0OTO KJTacca HE3aBHCHMO OT TOTO, TOKIIACCOM KaKo-
TO KJTacca SIRTACTCS BHENHHHN Ki1ace. DakTHUECKH MPH 3TOM peaTU3yeTcs OTPaHHUCH-
HOE MHOYKECTBEHHOE HACIICTOBAHHE CO CBOMMH TIPEUMYTIECTBAMHE H TIpoOiieMaMH.

IIpu HEOOKOMUMOCTH JOCTYTIA K 3AIIUIICHHBIM TIOISTM H METOJ]AM HEKOTOPOTO KJIac-
ca MOYKET TIOSTBHTHCSI MHOYKECTBO TIOIKJIACCOB B Pa3HBIX MaKeTaX CHCTEMBI. B KayecTBe
aJTETEPHATHBBI MOYKHO CJIEITIaTh TOT TOAKIACC BHYTPEHHHM H METOJ]AMH KJIacca-Ria-
JICTIBIIA TIPSAOCTABUTH TOCTYII K HHTCPECYIOIIUM 3aIHINECHHBIM TTOJIIM H METOIAM.

B kauecTBEe NIpUMEPOB MOKHO paccMOTPETh B3aHMOCBSI3H KiaccoB Kopabinw,
Jsuzamenwv u [[Imonxa. OObeKT Kiacca J[gueamens paciolmKeH BHYTPH (HEBHIHM
H3BHE) 00beKTa Kopabne, M €10 JesITENHOCTD IPUBOIUT Kopabne B iBwkeHHe. O6a
STHX 0OBEKTa HEPA3PHIBHO CBS3aHBL, T. €. 3AIyCTHTH /[gueamenbs MOYKHO TOIIBKO I10-
CPEACTBOM HCIONIBb30BaHUS 00beKTa Kopabny W3 €10 MAIIMHHOIO OTJE/IEHUS. Takum
oOpa3oM, mepe]] HHHIHATH3AHEH 00bekTa BHYTPEHHETO Kilacca Jlsueamens oI
JKeH OBITh co3JlaH 0OBEKT BHEMIHETO Ki1acca Kopabne.

Knacc Illnonxa taxoke ABISCTCS JTOTHYECKOH YacThiO Kiacca Kopabnb, OHAKO
CHTYAIHS C €10 0ObEKTAMH MPOIIE MO MPHYHHE TOTO, YTO JJAHHBIE OGBEKTHI MOTYT
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OBITh HCIIOIB30BAHBI HE3AaBHCHMO OT HaluuuHs oObekTa Kopabne. OGBEKT Kiacca
IlImonxa ToIbKO UCHOIB3YET UM (Ha OOPTY) CBOCTO BHEMIHETO Kiacca. Takoi BHY-
TPEHHHUH KJIacc cIeIyeT onpeaesiTh Kak static. Eciu o6bext //mronka uenomp3yer-
cs1 6e3 MPUBS3KH K KAKOMY-JTHOO CY/IHY, TO COOTBETCTBYIOIIMH KIIacC CIIEYET OIpe-
JICTISITh KaK OOBIYHBIA HE3aBHCHMBIH KiIacc.

BrioskeHHBIE KTaCCHl MOTYT OBITh CTATHYCCKHMH, OOBSBISIEMBIMH ¢ MOTU(HKA-
TopoM static, U HecTaTHuecKHMH. CTaTHYECKHE KITACChl MOTYT 00paImaThes K 1ile-
HaM BKITIOHAIOIIETO KJIacca He HATIPSIMYIO, a TOJIhKO uepes ero 00hekT. HecTaTHyeckue
BHYTPCHHHE KITACCHI HMEIOT JIOCTYII KO BCEM MEPEMEHHBIM H METOJIaM CBOETO BHETII-
HETO KJlacca-BiIajienblia.

BHyTpeHHKe (inner) KAacchbl

HectaTHueckue BIOKEHHBIC KITaCChl MPHHSATO Ha3bIBATh BHYTPCHHHMH (inner).
JlocTyn K sreMeHTaM BHYTPEHHETO Kjlacca BO3MOXKEH M3 BHEIITHETO TOJIBKO Yepes
0OBEKT BHYTPEHHETO KJIacca, KOTOPBIH JJODKEH OBITh CO3/1aH B KOJIc METO/[a BHEIII-
Hero kIacca. OOBEKT BHYTPEHHETO KJIacca BCET/Ia acCOLUUPYETCS (CKPHITO XPAHUT
CCBUIKY) C CO3/IaBIIIHM €TI0 0OBEKTOM BHEIIHETO KJIacca — TaK Ha3bIBACMBIM BHEIII-
HuM (enclosing) oObekTOM. BHEIITHUIH H BHYTPEHHHH KJIacCHl MOTYT BBIIVISIETh, Ha-
TpHMED, TaK:

/¥ # 1 # oObsBAEHHE BHYTPEHHERO KAGCCA W HCIIOAB30BAHHE €0 E Ka
Ship.java ¥/

package by.bsu.inner;
public class Ship {
// NOAA U KOHCMPYKMOPSI
private Engine eng;
// abstract, final, private, protected - donycmumsi
public class Engine { // onpedenenue BHympenHe2o (inner) xnacca
// noag u Memodsi
public void launch() {
System.out.println("3anyck apuratena");
}
} // xoHey obvsaBaeHus BHympeHHe20 KAGCCa
public final void init() { // memod BHeuwrezo kaacca
eng = new Engine();
eng.launch();

BHyTpeHHEMY KJIacCy COBEPILICHHO HE 00S3aTENbHO OBITH IMOJIEM Kjlacca Bila-
Jenblia. BHyTpeHHHIH KIacc MOXKET OBITh HCIIOJIB30BaH JIEOOBIM WICHOM CBOEIO
BHCILHETO KJIACCA, 3 MOYKET U HE HCIIONIB30BaThCsl BOBCE.
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1 # 2 # oObsiBAeHMe BHYTPeHHero Kaacca # Ship.fava

package by.bsu.inner;
public class Ship {
// noasa u KoHCmpyxmopsi BHewHe20 KAacca
public class Engine { // onpedesnenue BHymperHe20 xaacca
// noas u memoosi
public void launch() {
System.out.println(“3anyck pBurartens");

} // xoHeu obvaBaeHus BHympeHHe20 KAACca
// Memolsi BHewHe2o xaacca

IIpu TakoM oOBSBIICHHH 0OBeKTa BHYTpeHHETO Kilacca Engine B MeTozie BHeI-
Hero K1acca Ship HET peaslbHOTO OTVIMYHS OT HCIIOIIB30BAHUS KAKOTO-JTHOO IPYIOro
BHEIIHETO KJIacca, KpoMe 0ObsBiIcHHS BHYTpH Kiacca Ship. HcnosszoBanue oObek-
Ta BHYTPEHHETO KJIacCa BHE CBOETO BHEIIHETO KJIacCca BOSMOKHO TOJIBKO IIPH HATH-
YHH T0CTyNA (BUIHMOCTH) H IIPH 0OBSIBICHHH CCHUIKH B BHJC:

Ship.Engine obj = new Ship().new Engine();

OCHOBHOE OTIHYHE OT BHEIIHETO KIACCA COCTOHT B GOJIBIIMX BO3MOXKHOCTSX OIpa-
HHUYCHHS BHIUMOCTH BHYTPEHHETO KIacca [0 CPABHCHHIO ¢ OOBIYHBIM BHEIIHHM KJIac-
coM. BHyTpeHHHI Klacc MOXET OBITh 0OBSBIICH Kak private, 4To oOcCIEUHBAET €TO
HOJTHYIO HEBH/IUMOCTh BHE Klacca-RIafe/blia M HaJISKHOE COKPBITHE PEaTH3allHH.
B s10M cityyae cebiiky obj, pHBECHHYTO BHINIE, 00BSBHTH ObII0 GBI HelTb3st. Co3maTh
0OBEKT TaKOTO KJIacCa MOYKHO TOJIBKO B METO/IaX M JIOTHUECKHX OJIOKAaX BHEIIHETO Klac-
ca. Mcnonb3oBanue protected mo3BogeT NOIYUHTS JOCTYII K BHYTPEHHEMY KJIaccy JUTS
KJ1acca B JIpyToM TaKeTe, SIRISIOIIETocs CyNepkiaccoM BHEIIHETO Kiacca.

IIpu xOMOWISIHH co3/acTCs 0OBEKTHBIH MOIYITb, COOTBETCTBYIONIMH BHYTPEH-
HEMY KJTaccy, KoTopbid momyyut uMs Ship$Engine.class.

MeTo bl BHYTPEHHETO KJIacCa UMEIOT IIPSIMOM JOCTYIL KO BCEM IIOJISIM H METOJaM
BHCIIHETO KJIacca, B TO YK€ BPEMS BHEIIHHI KJIacC MOYKET ITOTYYUTh JOCTYII K COZEp-
YKHMOMY BHYTPCHHETO KJIACCa TOJIBKO IIOCTIC CO3MaHHS 0ObEKTa BHYTPCHHETO Klac-
ca. locTyn GyzieT pa3pellicH 0 HMCHH B TOM YHCJIC H K IOJISIM, OOBSBIICHHBIM KaK
private. BHyTpeHHHE KIacChl HE MOTYT COJCPKaTh CTATHYCCKUE aTpHOY Tl H METO-
JibL, KpoMe koHeTaHT (final static). BHyTpeHHEE KIacchl HMEIOT IIPaBO HACIIEN0BATh
JPYTHE KIACCHI, pEaTH30BHIBaTh HHTEP(EHCH H BEICTYNIaTh B POJIH 0OBEKTOB HaclIe-
JoBaHus. JIoIyCTHMO HAcJICJOBaHHE CJICAYIOIICIO BUA:

S # 3 # HACASAOBAHME OT BHEWHErO M BHYTPEHHEIO KAGCCOB #

public class RaceShip extends Ship {
protected class SpecialEngine extends Engine {

}
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Eciu BHyTpeHHUI K1ace HaciexyeTes oObIMHBIM 00pazoM JpyruM KiiaccoM (I1o-
cie extends ykaswiBaeres MmaBrewnezoKnacca. VimaBrympennecoKnacca), 10 oH
TEPSIET JOCTYII K IOJISIM CBOETO BHEIIHETO KIIacca, B KOTOPOM ObUT OOBSBIICH.

/¥ # 4 # nacreaopanne OT BHYTpeHHero kaacct # Motor.java %

public class Motor extends Ship.Engine {
public Motor(Ship obj) {
obj.super();

B nannoM cityyac KOHCTpYKTOp Kiacca Motor JIoJDKeH OBITh OOBSBIICH C Tapa-
MeTpoM THTa Ship, YTo TTO3BOIUT MOYYHTH JOCTYT K CCHUTKE Ha BHY TPEHHHH KJTace
Engine, Hacneyemsrit kmaccoMm Motor.

BHyTpeHHHE K1acChl MO3BOJIMIOT OKOHYATETFHO PETITHTD MTPOOIeMy MHOKECTBEH-
HOTO HACJIEIOBaHHS, KoTJa TpeOyeTes Hacae0BaTh CBOUCTBA HECKOIBKHX KIIACCOB.

IIpu OOBSIBIICHUH BHYTPEHHETO KJIacca MOTYT HCTIOIb30BAThCS MOTH(DHKATOPHI
final, abstract, private, protected, public.

IIpocToli mpHMEp TPAKTHYECKOTO TIPHMCEHEHHS B3aHMOJCHCTBHS Kilacca-pia-
JIETTbI[a W BHYTPECHHETO HECTATHYECKOTO KJlacca Ha TIPHMEPE ONPEICIICHUS JIoTHYe-
CKH caMocTosITENbHOU cyrHocTH PhoneNumber, qomonHstornei onucanye BHETI-
HEH, ToOaIbHOM JIIs Hee cymHocTH Abonent, mpuBeaeH HiIbKe. BHyTpeHHHH KITace
PhoneNumber Mo)keT oKa3aThcsi JOCTATOYHO CJIOKHBIM H OOIIMPHBIM, II03TOMY
MPOCTOE BKIIFOUCHHUE €0 MOJIcH H METO0B B Kiiacc Abonent cienamo Gvl mocies-
HUH BEChMa TPOMO3KUM H TPYIHBIM ISl BOCTIPHSATHSL.

S¥ # 4 F# CORpLITHE Pear3auni Bo BHYTpeHHeM Kkaacce # Abone

package by.bsu.inner;
public class Abonent {
private long id;
private String name;
private String tariffPlan;
private PhoneNumber phoneNumber; // ccoiaka Ha BHympenHul xnacc
public Abonent (long id, String name) {
this.id = id;
this.name = name;
}
// obvaBaerue BrympeHHe20 KaAacca
private class PhoneNumber {
private int countryCode;
private int netCode;
private int number;
public void setCountryCode(int countryCode) {
// npoBepxa Ha Aonycmumbie 3HA4EHUS K0OG Cmpansi
this.countryCode = countryCode;
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}
public void setNetCode(int netCode) {
// npoBepxa Ha donycmumsie 3HaYeHUs Koda cemu
this.netCode = netCode;
}
public int generateNumber() {
int temp = new java.util.Random().nextInt(106_006_060);
// npoBepxa 3Ha4eHus temp Ha coBnadenue 6 BA
number = temp;
return number;
}
} // oxkonyaHue BHympeHHe20 KAGCCA
public long getId() {
return id;
}
public String getName() {
return name;
}
public String getTariffPlan() {
return tariffPlan;
}
public void setTariffPlan(String tariffPlan) {
this.tariffPlan = tariffPlan;
}
public String getPhoneNumber() {
if (phoneNumber != null) {
return ("+" + phoneNumber.countryCode + "-"
+ phoneNumber.netCode + "-" + phoneNumber.number);
} else {
return ("phone number is empty!");

}

// coomBemcmByem uwabnory Fagade

public void obtainPhoneNumber(int countryCode, int netCode) {
phoneNumber = new PhoneNumber();
phoneNumber. setCountryCode(countryCode);
phoneNumber . setNetCode(netCode);
phoneNumber . generateNumber();

}

@0verride

public String toString() {
StringBuilder s = new StringBuilder(100);
s.append("Abonent '" + name + "':\n");
s.append(" ID - " + id + "\n");
s.append(" Tariff Plan - " + tariffPlan + "\n");
s.append(" Phone Number - " + getPhoneNumber() + "\n");
return s.toString();
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S5 # B # MHHLMAAH3AUHA 1 HCIOAB30BAHHE 3K3erwnmpar‘\b_anent #

package by.bsu.inner.run;

import by.bsu.inner.Abonent;

public class MobilMain {

public static void main(String[] args) {

Abonent abonent = new Abonent (819002, "Timofey Balashov");
abonent.setTariffPlan("free");
abonent.obtainPhoneNumber (375, 25);
System.out.println(abonent);

}

B pesynbraTte GyACT BHIBECHO:

Abonent 'Timofey Balashov':
ID - 819002
Tariff Plan - Free
Phone Number - +375-25-7492407

BHyTpeHHHH KIacc ONMpEeIIeT CYIHOCTh MPEIMETHOH 0GIacTH «HOMEp Telle-
¢dona» (xiacc PhoneNumber), koTopast 0OBIMHO HEMOCPEACTBEHHO CBSI3aHA B WH-
dopManmoHHO#H cucTeMe ¢ oObekToM Kiacca Abonent. Kmacc PhoneNumber
B JJAHHOM CJTy4ae OMpEIENIeT TOIbKO CIIOCOOB JOCTYIA H H3MEHEHHS CBOUX aTpH-
GyTOB H COBEPIIICHHO HEBHIUM BHE Kilacca Abonent, BKTIOUAOIETO METOJ IO CO-
3AaHHIO M MHHIHATH3alMH 0ObeKTa BHYTPEHHETO KJIacca ¢ COCTAaBHBIM HOMEPOM
TenedoHa, Crocod MOCTPOESHHS KOTOPOTO CKPBIT OT BCEX JIPYTHX KJIACCOB.

BHyTpeHHHH KIacc MOJKET OBITh OOBSIBIICH TaKOKE BHYTPH METO/A HWIH JIOTHYEC-
Kxoro O/Toka BHEITHETO (owner) Kilacca. BHIHMOCTh Takoro Kjlacca peryTHpyeTcs
00/IaCThIO BUIHUMOCTH GJI0Ka, B KOTOpOM OH 00bsiniIcH. Ho BHYTpeHHHH KiIacc co-
XpaHACT JOCTYII KO BCEM IIOJIIM M METOJAM BHCIIHEIO KJIacca, a TaKKE KO BCEM
KOHCTaHTaM, OOBSBICHHBIM B TEKyIeM Oioke koza. Kitacc, oObsBIICHHBIH BHYTpH
METO/[a, HE MOXKET ObITh OOBSIBJICH Kak static, a Taloke HE MOXKET COJIEp)KATh CTaTH-
YECKHE NOJISL H METOJIBI.

S # 6 # BHYTDEHHIH KAace, OCbABACHHBIN EHYTDH METoAd # Abstral
TeacherCreator.java # Teacherjava # Teacherlogic.java # Runner.j

package by.bsu.inner.study;
public abstract class AbstractTeacher {
private int id;
public AbstractTeacher(int id) {
this.id = id;
}
/* memolsi */
public abstract boolean excludeStudent(String name);
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package by.bsu.inner.study;
public class Teacher extends AbstractTeacher {
public Teacher(int id) {
super(id);
}
/* mMemoosi */
@0verride
public boolean excludeStudent(String name) {
return false;

}

package by.bsu.inner.study;
public class TeacherCreator {
public static AbstractTeacher createTeacher(int id) {
// obvabBaenue xnacca Brympu memoda
class Rector extends AbstractTeacher {
Rector (int id) {
super(id);
}
@0verride
public boolean excludeStudent(String name) {
if (name = null) { // usmewewue cmamyca cmydeHma 6 6a3e OaHHbIX
return true;
} else {
return false;

}

} // xoHey BHympenHe20 kaacca
if (isRectorId(id)) {
return new Rector(id);
} else {
return new Teacher(id);

}

private static boolean isRectorId(int id) {
// npoBepka id
return id == 6; // stub

}

package by.bsu.inner.study;
public class TeacherLogic {
public void excludeProcess(int rectorId, String nameStudent) {
AbstractTeacher teacher = TeacherCreator.createTeacher(rectorId);

"

System.out.println("CTygeHT: " + nameStudent

+ " oTyucneH:" + teacher.excludeStudent(nameStudent));

}

package by.bsu.inner.study;
public class Runner {
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public static void main(String[ ] args) {
TeacherLogic tl = new TeacherLogic();
tl.excludeProcess(777, "OneliHukoB™);
tl.excludeProcess(6, "OneiiHukoB");

BHyTpeHHWe Knacchbl

Hecratnqecive
inner

HocTyn K anemeHTam
BHYTpeHHero Knacca
HO3MOMXBH TONbKO U3
BHaLLHaro krnacca vapea
0o6beKT BHyTPeHHero kracca

MeTofk! BHYTPEeHHEI knacca
UMBIOT NPAMOIA A0CTYN KO
BCOM MOMNsiM U MeToAam
BHeLUHero Knacca

OB6LeKT BHYTPBHHEIO Knacca
UMBeT CChINKY Ha obLeKT
CBOBIO BHELLHEro knacca

(enclosing)

——

BHyTpeHHVIe Knacchl He
MOIYyT copepxars static-
nonei U METOROB, KPOMe

final static

BHyTpeHHWe Kiacchl MoryT
BbiTb MPON3BOAHBIMMY OT
ApYIVX KNaccos

BHyTpeHHMe Knacchl MoryT
6biTh 5a30BLIMU

BHyTpeHue knaccul MoryT
peanvioBbiRaTh
uHTepdeichl

BHyTpeHHuWe Knacchl MoryT
6biTh 06BLARNEHBI G
napameTtpamu final, abstract,
private, protected, public

Ecnu HeoGxoauMo cosaaTh
06beKT BHYTPSHHero krnacca
me-Hubyas, kpome
BHELUHEro HecTaTMHecKoro
MerToga Kracca, To HyKHO
onpenenuTk TMM 06LeKTa Kak
WMFA_BHOLLHOIO _KNAaCCaNMA_
BHYTPEHHOro _Kkracca

BHyTpeHHMii knace MoxkeT 6biTb 06bARNEH BHYTPU MeToa Unu
noruyeckoro 6noka BHeLLHEro knacea , BUAUMOCTL Knacea
perynupysTcs BUAMMOCTLIO Toro Groka, B KoTOpoM OH o6bARMeH.
OpnHako BHYTPEHHUI Kace coxpaHsieT 4OoCTYT KO BGEM NONSM U
MEeTonaM BHELLHETD Kilacca, a Taloke KOHCTaHTaM, oGbsABNEeHHbIM B
Tekyuiem Gnioke kona

JlokanbHkLIe BHYTPE@HHUS
Knaccbl He oBbsIBNAICTCS C
NoMoLLbI0 MopMcuKaTopos

Aoctyna

Puc. 5.1.  Buympennue xnaccot
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B pesymbrare OyneT BRIBEACHO:

CryaenT: OuseiinukoB oTuncyen: false
CtynenT: OJleiiHNKOB OTYHCIEH: true

Knacc Rector o0nsriieH B mctoje createTeacher(int id), H, cooTBeTCTBEHHO,
00BEKTHI TOr0 KJIacca MOYKHO CO3aBaTh TOJIBKO BHYTPH METOJIa, H3 JFOOOTO JIpy-
roro MecTa BHEIIHETO Kilacca BHYTPEHHUH Kilace HeocTynieH. OMHAaKo CYIIECTBY-
€T BO3MOYKHOCTh IOJIYYHTh CCBUIKY Ha KJIacC, OOBSBICHHBIH BHYTPH METOJIA, H HC-
MOJIB30BATh €TO CIICHH(HICCKHE CBOACTBA, KaK B JJAHHOM ciIy4ac, IIpH HacjIe0Ba-
HUH BHYTPEHHUM KJIaccoM (pYHKIIHOHAJIBHOCTH OOBIYHOTO Kilacca, B YACTHOCTH,
AbstractTeacher. [Ipy KoMIIWISIIHH JaHHOTO KoJa C BHY TPCHHUM KJIACCOM aCCOLH-
HpyeTcst 00bEKTHBIH MOTYNb co cioskHbiM uMcHeM Teacher Creator$1Rector.class,
TEM HE MEHEE OJTHOZHAYHO OTIPEACIISIONIHM CBS3b MEXTY BHEITHUM H BHYTPEHHUM
kiaccamu. [{udpa 1 B HMMEHH TOBOPHT O TOM, UTO TIOTCHI[HAIBHO B JIPYTHX METOaX
KJTacca MOTYT OBITh OOBSIBICHBI BHY TPEHHHE KJIACCHI C TAKHM YK€ HMEHEM.

BAoxkeHHble (nested) KAacchbl

Ecmu He cymigcTByeT e TKOM HEoOXOHMOCTH B CBSI3H 00BEKTA BHYTPEHHETO KJTac-
ca ¢ 00BEKTOM BHEIIHETO KJIACCA, TO €CTh CMBICIT C/ICTIATh TAKOH KJIacC CTATHYESCKUM.

BrioskeHHBIH KTacc JTOTHYECKH CBS3aH C KJIACCOM-BIIAJICITBIIEM, HO MOXKET OBITh
HCIIOTB30BAH HE3aBHCHMO OT HETO.

IIpu oOBSBIICHHH TaKoTO BHYTPEHHETO Kjlacca MPUCYTCTBYET CIIYXKEOHOE CIIOBO
static, ¥ Tako# Kiacc Ha3bpIBacTC BIOKEHHBIM (nested). Ecu K1acc BIOKEH B HH-
Tepdeiic, To OH CTAHOBUTCS CTATHUCCKHM MO YMOYaHHIO. Takol Kiacc crmocobeH
HACJIeIOBaTh JIPYTHE KJIACCHI, PEATH30BBIBATh HHTEP(HEHCH H SBIISTHCS 0OBEKTOM
HACIICTOBAHHUS TS JOO0T0 Kiacca, 001ajafolnero HeoOXOMHMBIMH TIPaBaMH JIOCTY-
na. B To e BpeMs cTaTHYEeCKHH BITOKECHHBIH KITace JUIS JOCTYTAa K HECTATHIECKAM
WIEHaM H METOJIAM BHETITHETO KJIacca JODKEH COo3/[aBaTh 0OBEKT BHENITHETO Kilacea,
a HamlpSIMyIO MMECT AOCTYT TOJIBKO K CTaTHUCCKHM TIONISIM M METOJ[aM BHEIIHETO
kimacca. J{ing cozganus oOnekTa BIOKEHHOTO Klacca 0OBEKT BHEIIHETO Kilacca co-
37aBaTh HET HeoOxoquMocTH. [lokiiace BiToYKEHHOTO Kilacca He crocoOeH yHacie-
JIOBaTh BO3MOKHOCTbH JIOCTYIIA K WICHAM BHEIIHETO KJIacca, KOTOPBIMU HAJICIIEH €10
cymnepkiace. Ecnu mpenmornaraeTcs HCIoib30BaTh BHYTPEHHHH KJIACC B KAUCCTBE
MmojKiacea, cIaeIyeT HCKITIOUHTh HCTIONTb30BAHKE B €TI0 TENE MOOBIX MPSIMBIX 00pa-
MICHWH K WICHAM KJ1acca BITaJIeITbIa.

/*# 7 # eaoxennbivt Kaace # Ship.java # RunnerShip. |

package by.bsu.nested;
public class Ship {
private int id;
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// abstract, final, private, protected - donycrumsi
public static class LifeBoat {
private int boatId;
public static void down() {
System.out.println("wnwnki Ha Bogy!");
}
public void swim() {
System.out.printIn("oTnabiTie wawnku");

}

package by.bsu.nested;

public class RunnerShip {

public static void main(String[ ] args) {

// Bbi308 cmamuyecko20 Menoda
Ship.LifeBoat.down();
// co30anue obvexkma Cmamu4ecko20 KAACLa
Ship.LifeBoat lifeBoat = new Ship.LifeBoat();
// 661308 06bi4YHO20 Memoda
lifeBoat.swim();

CraTHuecKHH METOJ BJIOKCHHOTO KJIacca BBI3BIBACTCA IIPH YKA3aHHH NOJTHOTO
oTHocHTeTbHOTO MyTH K HeMy. OOnekT lifeBoat Bio)keHHOTO Kiacca co3gacTes
C HCTIOJIb30BAaHHEM HMEHH BHEIIHETO KIacca 6e3 BBI30Ba €TI0 KOHCTPYKTOPA.

Knace, BioxxeHHBIH B HHTEpdEHc, 0 yMoT4aHuIo cTatHueckui. Ha Hero He Ha-
KJIa[BIBACTCS HUKAKHX OCOOBIX OTPAaHHUCHHUH, H OH MOXKCT COACPKATh TOJISL H METO-
JIbI KaK CTATHYECKHE, TaK H HECTATHYCCKHC.

/% # 8 # KAGCC, BAOXKEHHbIE B MHTER

package by.bsu.nested;
public interface University {
int NUMBER FACULTY = 20;
void create();
class LearningDepartment { // static no ymonuawumn
public int idChief;
public static void assignPlan(int idFaculty) {
// peanusayus
}
public void acceptProgram() {
// peanusayus

}

Taxkoi BHYTpEeHHHH KIacc HCTIONIB3YET MPOCTPAHCTBO HMEH HHTepdeiica.
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BrnoxeHHbIe Kknaccbl
cTaTMMeck1e
nested
CTaTU4ecKUiA BNIOXKOHHLIA
BroxeHHbIA Knace MoXeT Knacc Ans AocTyna K
umg";?ﬁcmm:::::n no BbiTh BasoBkIM, HaCTaTUMECKMM YreHaM U
P » CTar NPOUSBOAHBIM, MeTOaM BHeLIHaro Knacca
yMonanuio peanusyioliuM uHTepdeich! [OIDKEH co3aaBaTh o6bekT
BHELLHero Knacca
Mopxnace aNoXeHHOro
Cramudecinii Meton
BrnooxkeHHbIA Knace UMeaT KNacca Ha Hacnanyer BMOXGHHOMO Knacca
AOCTYM K CTATUHECKUM MONAM BOIMOKHOCTL JjocTyra K BbI3bIBAETCA MPU YKA3AHWU
M MeTogamM BHeLLHero kiacca q"g:;ﬂ::::g:::?' MOIHOIO OTHOGUTESNLHOD
cynepknacc MyTH K HeMy

Puc. 5.2. Broowennwvie xnaccer

AHOHWMHbIEe (anonymous) KAacchbl

AHOHHMHBIEC (OE3BIMSHHBIC) KITACCH MPHMEHSFOTCS IS MPUAAHHS YHUKATh-
HOW (DYHKI[HOHATBHOCTH OTACITBHO B3ATOMY 3K3EMIUISPY, I 06paboTKH coOBI-
THH, peaau3anuu OJIOKOB IPOCTYIIHBAHUS, PCATH3AIHH HHTEp(EHCOB, 3amycKa
IIOTOKOB H T. JI. M0O>KHO OOBSIBUTh aHOHHMHBIH KJIacC, KOTOPBIH OYACT pacIiupsTh
JPYro# Kjlacc WIIH PEaJTH30BHBATh HHTEP(CHC MPH 0OBIBICHUH OJIHOTO-CIHHCT-
BEHHOT'0 00BEKTA, KOTJa OCTAaJIbHBIM 0OBEKTaM 3TOI0 KJlacca OYyJEeT COOTBETCTBO-
BaTh peajIM3allHus METOJa, ONpeACICHHAs B caMoM Kiacce. OGbSRICHHE aHOHUM-
HOTO KJIacca BBIIOJIHAETCS OJJHOBPEMEHHO C CO3JIAHHEM €10 0OBEKTa II0CPECT-
BOM OIIEPATOPa NEW.

AHOHHUMHBIEC KJIacChl 3(P)()EKTHBHO HCIOB3YIOTCSA, KAK MPaBHIIO, JUIS peajIu3a-
[UH (IIEpeOIIpEICIICHUS) HECKOIIBKHX METOIOB H CO3JaHUS COOCTBEHHBIX METOJ[OB
oObekTa. DT0T mpreM 3(PEKTHBEH B CITy4ae, KOTJ[a HEOOX0IHMO MepeoTpe/IeTICHUE
METOJTa, HO CO3/]aBaTh HOBBIH KJIACC HET HEOOXOIUMOCTH H3-32 Y3KOH 00macTH (MITH
OJTHOPA30BOT0) IPHUMEHEHHST METOJIA.

KoncTpykTOp aHOHHMHOTO KJTacca OTPEACTHTh HEBO3MOKHO.
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/% # 9 # anonnmnele kaaccel # WrapperString. java # Runner.java %/

package by.bsu.anonym;
public class WrapperString {
private String str;
public WrapperString(String str) {
this.str = str;
}
public String getStr() {
return str;
}
public String replace(char oldChar, char newChar) { // 3ameHa nepBozo cumBona
char[] array = new char[str.length()];
str.getChars(0, str.length(), array, 8);
for (int 1 = 9; 1 < array.length; i++) {
if (array[i] == oldChar) {
array[i] = newChar;
break;

}

return new String(array);

}
package by.bsu.anonym;
public class Runner {
public static void main(String[ ] args) {
String ob = "gweRtRRR";
WrapperString wrFirst = new WrapperString(ob);
// GHOHUMHSIU KAacc #1
WrapperString wrLast = new WrapperString(ob) {
// 3aMeHa nocaednezo cumBona
@0verride
public String replace(char oldChar, char newChar) {
char[] array = new char[getStr().length()];
getStr().getChars(@, getStr().length(), array, 0);
for (int i = array.length - 1; 1 > 9; i--) {
if (array[i] == oldChar) {
array[i] = newChar;
break;

}
return new String(array);
}
}; // KoHey obvaBaeHus GHOHUMHO20 KAGCCA
WrapperString wr2 = new WrapperString(ob) { // anoHumnsili kaacc #2
private int position = 2; // cobcmBeHHoe nose
// 3ameHa cumBoaa no no3uyuu
public String replace(char oldChar, char newChar) {
int counter = 0;
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char[] array = new char[getStr().length()];
getStr().getChars(®, getStr().length(), array, 8);
if (verify(oldChar, array)) {
for (int 1 = 8; 1 < array.length; i++) {
if (array[i] == oldChar) {
counter++;
if (counter == position) {
array[i] = newChar;
break;

}

return new String(array);
}
// cobcmBernbill Mmemod
public boolean verify(char oldChar, char[] array){
int counter = 8;
for (char ¢ : array) {
if (¢ == oldChar) {
counter++;

}

return counter >= position;

}
}; // xoHey obvsBaeHus GHOHUMHO20 KAacca
System.out.println(wrLast.replace('R', 'Y'));
System.out.println(wr2.replace('R', 'Y'));
System.out.println(wrFirst.replace('R', 'Y'));

}
B pesynbrate Gy/IeT BRIBECHO:

qweRtRRY
qweRtYRR
qweYtRRR

IIpu 3amycke NpUITOKECHUS TIPOUCKOTUT 0ObABICHHE 00bekTa wrLast ¢ mpume-
HECHHEM aHOHHMHOTO KJIacca, B KOTOpoOM IepeolipesernsgeTcs MeTon replace().
Br13oB gaHHOTO MeToja Ha 0oObekTe wrl.ast IPHBOAUT K BEI30OBY BEpCHH METO/Ia
U3 aHOHUMHOTO KJlacca, KOTOPBIH KOMITHIHPYETCS B 0OBEKTHBIH MOJTYITb C HMEHEM
Runner$1.class. IIponecc co3taHug BToporo o0bekTa ¢ aHOHUMHBIM THIIOM TIpH-
MEHAETCS B MPOTrPaMMHPOBAHHM 3HAYMTEIIBHO Yallle, 0COOCHHO NPH peaH3alui
KJIACCOB-aMallTepoB M pealH3aluu HHTepdeHcoB B OIOKAX HPOCITYIIHBAHHS.
B >ToM k¢ 0OBSBICHHH NPOJCMOHCTPHPOBAHA BOZMOKHOCT OOBSIBJIICHUS B aHO-
HUMHOM KJIAcCE NOJICH H METOJI0B, KOTOPBIE JOCTYIIHBI 0OBEKTY BHE HTOIO KIacca.

JU1s mepeymcIicHHs OOBSBICHHC AHOHHMHOIO BHYTPCHHEIO KJIACCA BBIVIIMT
HECKOJIBKO HMHAa4e, TaK KAaK HHUIHAJIH3aLMA BCEX IEMCHTOB IIPOHCXOIUT IIpH
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nepBoM oOpamieHUH K THIY. 1103TOMY H aHOHMMHBIH KIacc peaH3yeTcs TOIBKO
BHYTpH OOBSBIICHUS THIIA €num, KaK 3TO CJICJIAHO B CIICAYIOIIEM IIPHMEPE.

/% # 10 # aHonumAbIN KAZCC B Nepedrcaeniu # Shape.fava # Enur

package by.bsu.enums;
public enum Shape {
RECTANGLE, SQUARE, TRIANGLE { // aHoHumHbili Knacc
public double computeSquare() { // Bepcus dna TRIANGLE
return this.getA() * this.getB() / 2;

b

private double a;
private double b;
public double getA() {

return a;

}

public double getB() {
return b;

}

public void setShape(double a, double b) {
if ((a<=06 ]| b<=0) || a!=b & this == SQUARE) {
throw new IllegalArgumentException();

}
this.a = a;
this.b = b;

public double computeSquare() { // Bepcus 418 RECTANGLE u SQUARE
return a * b;

public String toString() {
return name() + "-> a=

+a+ ", b="+b;

}

public class EnumRunner {
public static void main(String[] args) {
int 1 = 4;
for (Shape f : Shape.values()) {
f.setShape(3, i--);
System.out.println(f + " nnowage= " + f.computeSquare());

}
B pesynbraTte GyACT BHIBECHO:

RECTANGLE-> a=3.0, b=4.0 niomaas= 12.0
SQUARE-> a=3.0, b=3.0 miiomagb= 9.0
TRIANGLE-> a=3.0, b=2.0 niiomajan= 3.0
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AHOHWMHBIE Knacchl

anonymous

Pacluupsier apyroi kiacc
M:M“p:gnb::m::m ¥ Hlor:c O6bsIBNEHWS AHOHUMHOTO
a:uucraeuuoro o:.b'qem. obbekTa BLINOHASTCA KOHCTPYKTOPb @HOHUMHBIX
ocTanbHbIM 06bexTam 6y) er OAHOBPEMEHHO C CO3AaHeM KNaccoB HYU ONPeAeanuTb, HU
COOTBETCTRORATh " ero obbexTa ¢ noMoWsI0 NepeonpeneniTb Hernb3s
peanusal|us, onpe/ieneHHas cneparopa new
B CaMOM KIacce
O6bsiBNeHUe AHOHUMHOIO
Knacca B NepeyucneHnm
AHOHUMHBI® KITACChI OTTUHABTCA OT MPOCTOMD
AONYcKaloT RMOKSHHOCTL 8HOHUMHOID Krnacca,

NOCKOMNBKY MHULMANUaaLus
BCEX 3IEMEHTOB NPOUCXOAUT
npu nepeoM o6palLeHuH K

™Ry

Apyr B Apyra

Puc. 5.3. Awuonumnsie xnacce

OOGBEKTHBIH MOJY/Ib JUIS TakoIo aHOHMMHOIO Kjlacca Oy/ieT CKOMITIIHPOBAaH
¢ umcteM Shape$1.
CHTyaIiH, B KOTOPBIX CJIEAYET HCTIOTB30BaTh BHY TPEHHHE KITACCHI:
*  BBIJICTICHHE CAMOCTOSITEITBHOH JIOTHUESCKOH YaCTH CIIOKHOTO KJIacca;
* COKpBITHE peajH3aIlHH;
*  OJHOMOMEHTHOE HCIIOJIb30BaHHE NMEPEOTPEICTICHHBIX METO/IOB. B ToM umcrte 06-
paGoTKa cOOBITHIA,
* 3aIyCcK MOTOKOB BHINOTHCHHS,
*  OTCIIC)KHBAHHE BHYTPEHHETO COCTOSIHHUS, HA[PUMED, C MOMOIIBIO enum.
AHOHHMHBIC KJIACCHI, KaK H OCTAJbHBIC BHYTPEHHHE, JOMYCKAIOT BIIOXKEH-
HOCTH JPYT B JIPYTa, YTO MOXKET CHJIBHO 3aIyTaTh KOJ{ H CJIETATh 5TH KOHCTPYK-
I[HH HECTIOHSATHBIMH, IIOTOMY B IIPAKTHKE IIPOrpaMMHPOBAHHUS JaHHAS TEXHHKA
HE HCIOJIb3YETCA.

3aAaHMsa K ThaBe 5

Bapuant A

1. Cosmars xace Notepad ¢ BHYTpEHHHM KITACCOM HITH KITACCAMH, C TIOMOTIHEO 00BEK-
TOB KOTOPOTO MOTYT XPaHHTBCS HECKOJIBKO 3aIIMCEH HA OJIHY JaTy.
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2. Cozgats wiacc Payment ¢ BHyTpEHHHM KJIaccoM, ¢ TIOMOIIBIO 0OBEKTOB KOTO-
pOro MOKHO chopMHPOBATH MOKYTIKY H3 HECKOJIBKHX TOBapOB.

3. Co3zpgats Kiacc Account ¢ BHYTPECHHUM KJIACCOM, C IIOMOIIBIO 0OBEKTOB KOTOPO-
T'0 MOYKHO XpaHHTh HH(OpMAIHIO 000 BCEX OIIEPANUIX CO CHETOM (CHATHE, IIIa-
TEHKH, TIOCTYIDICHHS).

4. Co3snats kace 3adeTHass KHHKKa ¢ BHYTPEHHHM KJIacCOM, C TIOMOTIIBIO 0OBhEK-
TOB KOTOPOTO MOXKHO XPaHUTh HH(POPMAITHIO O CECCHIX, 3aYeTaX, SK3aMEHAaX.

5. Coszgate kmacc Department ¢ BHYTPEHHHM KJIACCOM, C TTOMOTIBIO 0OBEKTOB
KOTOPOTO MOXXHO XPaHHTh HHPOPMAIIHIO 060 BCeX JODKHOCTIX OTAENa H 000
BCEX COTPYAHHKAX, KOT/Ia-IHO0 3aHHMABIIHX KOHKPETHYIO JIOJDKHOCTb.

6. Coznarp kiace Catalog ¢ BHYTPEHHUM KJIACCOM, C TIOMOTIIBIO 0OBEKTOB KOTOPOTO
MOYKHO XPaHHTh HH(OPMAITHIO 06 HCTOPHH BBIIAY KHHTH UHTATEIISIM.

7. Coznats kmace EBpona ¢ BHYTpEeHHHM KJIACCOM, C TIOMOIIHIO 0OBEKTOB KOTOPO-
IO MO)KHO XPaHHTh HH(POpMAIHIO 00 HCTOPUH H3MECHCHHS TEPPHTOPHATILHOTO
JICTICHHSI Ha TOCYapCTBa.

8. Cozpmats wiacc City ¢ BHYTpEHHHM KJIaccOM, ¢ IIOMOLIBIO 0OBEKTOB KOTOPOIO
MOKHO XPaHHTh HH(OPMALHIO O MPOCTICKTAX, YIIHIAX, IUTOIA SX.

9. Co3zgats kitacc BlueRayDisc ¢ BHyTpeHHHM KJ1accoM, ¢ TIOMOIINBIO 00BEK-
TOB KOTOPOTO MOYKHO XPaHHTh HH(POPMAIHIO O KaTaJIorax, IOJKaTaIorax
H 3aIHCSX.

10. Co3nmats wiacc Mobile ¢ BHyTpeHHIM KiTaccoM, ¢ TOMOTIBIO 00BEKTOB KOTOPOTO
MOYKHO XPaHHTb HH(OPMAIHIO 0 MOJIEIISIX TeIe(pOHOB H HX CBOHCTBAX.

11. Co3nate xmacc XynokecTBeHHasi BbicTaBka ¢ BHYTPESHHHM KJaccoM,
C OMOTIHIO 0OBEKTOB KOTOPOTO MOKHO XPAHHTh HH(POPMAIIHIO O KAPTHHAX, aB-
TOpax H BPEMEHH MPOBECHUS BBICTABOK.

12. Coznats xnacc Kasienapb ¢ BHYTPEHHHM KJTACCOM, C MTOMOIIBIO OOBEKTOB KO-
TOPOTO MOYKHO XPAHUTh HH(OPMATIHIO O BBHIXOIHBIX H TPA3THHYHBIX JTHSIX.

13. Cozgath kmacec Shop ¢ BHYTPEeHHHM KJ1acCoM, ¢ TOMOMIBIO 0OBEKTOB KOTOPOTO
MOYKHO XpaHHTh HH(POPMAIHIO 00 OTAENaX, TOBapaxX U YCIIyTax.

14. Coznates xmacc CnpaBounasa Cayxb6a OGmectBenHoro Tpancnopra
C BHYTPEHHHM KJIaCCOM, C TIOMOTIBIO 00BEKTOB KOTOPOTO MOXKHO XPAaHHUTh HH-
(opMaIHIo 0 BPEMCHH, JTHHUSX MapIIPYTOB H CTOHMOCTH IIPOC3/Ia.

15. Co3pmats wracc Computer ¢ BHyTPEHHHM KJIaCCOM, C TIOMOIIBIO 0OLEKTOB KOTO-
POT0 MOXKHO XPaHHTh HH(POPMAIHIO 00 ONCPAI[MOHHOH CHCTEME, MPOILECCOPE
H OIICPAaTHBHOH ITAMSITH.

16. Co3pmats wiacc Park ¢ BHyTpeHHHM KJIaccoM, ¢ MIOMOMIBIO 0OBEKTOB KOTOPOTO
MOKHO XpaHHUTh HH(POPMaHUIO 00 aTTPaKHOHAX, BPEMCHH HX PaGoThl H CTOH-
MOCTH.

17. Co3zpmats wiracc Cinema ¢ BHYTPEHHUM KJIACCOM, C TIOMOTIIBIO 0OBEKTOB KOTOPO-
TO MO’KHO XPaHHTh HH(pOpMATIHIO 00 apecax KHHOTEaTpoB, (PHIbMaxX H BpeMe-
HH Hayalla CEaHCOB.
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18. Cozpmate wiacc lIporpamma Ilepenau ¢ BHYTPEHHHM KJIaccoM, C IOMOILBIO
OOBEKTOB KOTOPOTO MOYKHO XPaHHTh HH(OPMAIMIO O HA3BAHHH TCICKAHAJIOB
H TIPOTPAMM.

19. Cozgatp kimacc PUIbM ¢ BHYTPSHHUM KJIACCOM, C TOMOIIBIO 00BEKTOB KOTOPO-
IO MOYKHO XPaHHTh HH(POPMAIIHIO O IIPOIOTDKHTEIIFHOCTH, )KaHPE H PpeKHCCEpax
¢dupMa.

TecroBbie 3aAaHNA K TAaBe 5

Bonpoc 5.1.

Jan xox;
public class Quest1 {
public static void main (String [] args) {
for (Numbers num: Numbers.values ()) {
System.out.print (num.getNumber ());

3
3

enum Numbers {
ONE (1), TWO (2) {public int getNumber () {return x + x;}
}, THREE (3) {public int getNumber () {return x + x + x;}
y, FOUR (4), FIVE (5),
int x;
Numbers (int x) {
this.x = x;
¥
public int getNumber () {
return x;

13

Uto OGyeT pe3yiTbTaToM KOMITHISIIIHH W BRITIOTHEHHS JaHHOTO Kofa (1)?
1) crpoxa 12345
2) crpoka 54321
3) ctpoka 14945
4) ctpoka 54941
5) crpoka 12945
6) ctpoka 54921
7) crpoka 14345
8) crpoka 54341
9) ommOKa KOMITHIISI[HH
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Bornipoc 5.2.

Jan xox:

public class Quest3 {
public static void main (String [] args) {
Outer obj = new Outer ().new Innerl ();
obj.print ();
3
class Outer {
public void print () {}
class Innerl // line 1
{ public void print () {
System.out.println ("In inner.");

}

Yrto HeobOxoauMo Jomucath B line 1, 4TOOBI IPH KOMITHISI[HH U 3aMyCKe Ha KOH-
CoJTh BBIBeTach cTpoka In inner (1)?
1) Hu4Yero, KO/JT HATIMCaH BEPHO
2) implements Outer
3) extends Outer
4) HeT BEpHOIO BapHaHTa

Bonpoc 5.3.

Bribepute mpaBHIBHBIH BapHaHT JOCTYTA W3 BHYTpEHHETO Inner kiacca K 9Kk-
3eMIIpY ero BHemmero Outer kmacca (1):
1) Outer.class.this;
2) new Outer ().this;
3) Inner.Outer.class.this;
4) Outer.class.newlnstance ().this;
5) Outer.this.

Bornpoc 5.4.
Jlansr qBa pparMeHTa KOJA:

O®parmeHT 1
new Object () {
public void hello () §
System.out.print ("Hello!");

b
}.hello (),
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O®parment 2
Object obj = new Object () {
public void hello () {
System.out.print ("Hello!"),

I3

obj.hello ();
Kakum GyneT pe3ynbTaT KOMITHIISIHA H 3aIycka 5THX (pparMeHTOB Kofa (1)?
H NICPBBIii, H BTOPOH (hparMEHTHI KOa CKOMITHJIHPYIOTCS H BBIBEIYT HA KOHCOJIb
crpoky «Hello!»;
HEpBBIH (PparMeHT Kojla CKOMITIIHPYETCS H BBIBE/IET Ha KOHCOIIb cTpoKy «Hello!»,
IPH KOMIIWISAIHH BTOPOTO (pparMEHTa BOSHHKHET OINMOKA,
BTOpPOH (hparMeHT Kojla CKOMITHIHPYETCS H BBIBE/ICT HA KOHCOIB cTpoKy «Hello!»,
IPH KOMITWISIMH [ICPBOTO (pparMeHTa BOSHUKHET ONIHOKA,
HH IICpPBBIH, HH BTOPOH (hparMeHT Kojla HE CKOMITHIHPYIOTCS.

Bonpoc 5.5.

1y

Bribepute HenpaBwIbHBIE YIBEP:KICHHUS (5):

METO/IbI BHYTPEHHETO (HECTATHYECKOTO) KJIacca HMEIOT TIPSIMOH JIOCTYII TOITBKO
K CTATHYECKHM IIOJISIM H METO/IaM BHEIIHETO Kilacca;

JIOCTYII K 3JIEMEHTaM BHYTPEHHETO KJIacca BO3MOYKEH TOJIBKO H3 BHEIIHETO KJIac-
ca uepe3 0ObEKT BHYTPEHHETO KIacca,

BHYTPEHHHUE KIACcCHl MOT'YT COJepKaTh static-mosis;

BHYTPEHHHUE KIACCH HE MOTYT PCaIH30BBIBATh HHTEP(EHCHI;

BHYTPEHHUE KJIACCHl MOTYT OBITh OOBSBICHBI TOJIBKO ¢ IapaMeTpaMmu final,
abstract, public, protected, private;

BHYTPCHHUH JIOKaJIBHBIH KIacc 00IafacT JOCTYIIOM TOJIBKO K IOJISIM METOJa,
B KOTOPOM OH OOBSIBJICH,

BHYTPCHHHE KJTACCHI MOTYT COJICpKaTh static-mmoss, Toibpko eciti oHu final static;
BHY TPEHHHE KIIACCH MOTYT OBITh MPOH3BOHBIMH KJIACCAMH, HO HE Ga30BBIMH.
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Pewenue cnoswcnoii sadauu nopyuaiime nenugomy
compyOHUKy — oH Haiidem bonee nezxuii nyme.

3akoH XneHna

Uutepdpeiicnl

Hasnaucuue uaTepdeiica — oNUCaHUE WIH CIICIUpHKAIMS (YHKIMOHATIBHOCTH,
KOTOPYIO JIOJDKEH peaIi30BbIBATh KB Klacc, €ro HMIDIeMeHTHpYIomui. Kiacc,
pea3yIoNHi HHTEpEHC, IPEIOCTARIICT K HCTIOIb30 BAHUIO OObSBICHHBIH HHTEP-
(eiic B Bue HaGopa public-MeTOOB B HOTHOM 0GBEME.

HuTepdetichl moJo6HBI MOTHOCTHIO aOCTPaKTHBIM KJIACCaM, XOTS H HE SIBISIOTCS
K1accaMd. HU oiMH U3 0OBSBIICHHBIX METOIOB HE MOJKET OBITh peaIH30BaH BHYTPH
uHTepdeiica. B s3pike Java cymecTBYeT aBa BHJa HHTep(EHCOB: HHTCPGEHCHI,
OTPEIETISIOIIHE (PYHKIIHOHATBHOCTH JIUIS KJIACCOB TTOCPEICTBOM OITHCAHHS METO/IOB,
HO HE HX PeaTH3aI[HH, H HHTEP(PESHCHI, peaH3aIisi KOTOPHIX aBTOMAaTHUCSCKH MPHIa-
€T WIaccy oIpe/eicHHbIe cBoHcTBa. K MociielHUM oTHOCSTCS, HallpuMep, HHTEp-
¢eiicer Cloneable u Serializable, oTBeyaronue 3a KTOHHPOBaHHE H COXPaHCHHE
00BeKTa B HH(POPMAIIHOHHOM MTOTOKE COOTBETCTBCHHO.

Obiee onpenienieHrHe HHTepdeiica HMeST BH/:

[public] interface Wma [extends UmAl, UmMA2,.., WmaN] { /* peasusauus uHmepgelica */ }

Bee oObsiBiicHHBIE B HHTepQEHCE METOJBI aBTOMATHUSCKH TPAKTYIOTCS Kak
public u abstract, a Bce moins — kak public, static u final, 1axe ecnu o Tak
He 0ObstBIeHbl. Kitace MOYKET pealTi30BBIBaTh JTFO00E YHCITO HHTEP(EHCOB, YKa3bIBa-
EMBIX Yepe3 3aIATYIO MOCIe KIIIOUEBOTO cIIoBa im plements, JOMOTHSIOIIETO ONpe-
Jenenune kimacca. [locre s1oro xiace o0s3aH peaH30BaTh BCE METOBI, MTOTYUYCHHBIC
UM OT HHTePEHCOB, WK OOBSIBHTH ceOsl aGCTPAKTHBIM KITACCOM.

Eciiu HeoOxouMo onpeieuTh Ha6op (GYHKIHOHATIBHOCTH JUIS KaKOTO-ITHOO
poJia ICATEIILHO CTH, HATIPHMED, JUIS YIIPABICHHS CYSTOM B OaHKE, TO CIICIYET HC-
MOJIb30BaTh HHTEP(hEHC BHA:

BAEGHHE MHTEPECA YIPAEASHMHSA OAHKOBCKHM CHETO

package by.bsu.proj.accountlogic;
public interface AccountAction {
// no ymoadaruw Bce memodsi public abstract

150



UHTEP®EMCbl U AHHOTALIMM L

boolean openAccount(); // obvsabaenue cuaHamypsi memoda
boolean closeAccount();

void blocking();

void unBlocking();

double depositInCash(int accountNumber, int amount);
boolean withdraw(int accountNumber, int amount);
boolean convert(double amount);

boolean transfer(double amount);

B unTepdeiice 0603HAYEHBI, HO HE PEATH30BAHBI, JICHCTBHS, KOTOPHIC MOXET
TPOU3BOJMTH KJIHEHT CO CBOMUM cuUcTOM. Peamusainus He mpeicTaBiicHa H3-3a BO3-
MOKHOCTH Pa3IHYHOTO CIOc00a BHITIOTHEHUS ICHCTBHS B KOHKPETHOH CHTYaI[HH.
A UMEHHO: CUET MOXKET OTOKHPOBATHCS ABTOMATHUCCKH, 1O TPECOOBAHHIO KITHEHTA
WITH aIMHHHCTPATOPOM GAHKOBCKOH CHCTEMBI. B KaXIOM U3 TPeX YKa3aHHBIX CITy4a-
¢B peanmu3anmsg Metoa blocking() Gyner yHHKaIPHOH H HHKaKoro 6a30BOTIO pelie-
HUS TPEUIOKHTH HEBO3MOXKHO. C JIpyToii CTOPOHBI, HATTHYHE B HHTEp(eiice MeToja
3acTap/IeT KIACC, €10 UMIUIEMECHTHPYIOIHH, IPESIOCTABUTh PCAJIH3AIMIO METOLLY.
IIporpaMMHCT moTy4acT MOBOJ 33AYMAThCS O CHOCO0E peau3anuy (yHKIHOHAIIb-
HOCTH, TaK KaK HAJIHYHE METO/Ia B HHTEp(ecHce TOBOPHT 0 HEOOXOAUMOCTH TOH HITH
HHOM (PYHKIIHOHAJIbHOCTH BCEM KJIaccaM, PEaTU3YIOIIMM JaHHBIH HHTCpgEHC.

Untepdeiic MOKHO cheinaTh OpPHCHTHPOBAHHBIM HA BBINOJIHCHHC OJIH3KHX
IO CMBICITY 3aJ1a4, HATIPHMEP, OTACTHTH JICHCTBHS 10 CO3TaHHUIO, 3aKPHITHIO H OI1o-
KHPOBKE CUETa OT JCHCTBHH TI0 CHATHIO U TIOTIOJTHEHHUIO CpelIcTB. Takoe pazeneHue
Pa3yMHO B CHTYAIlHH, KOTJa KIIHEHTY MOCpeACcTBOM MHTEpHET-CHCTEMBI HE MPETO0-
CTaBJISCTCS BOZMOYKHOCTD OTKPBITHSI, 3aKPBITHS H OIIOKHPOBKH cueTa. Torma BMecTo
OJTHOTO 00IIeTO HHTEp(etica MOKHO 3aITHCATh JIBa CTICIHATH3HPOBAHHBIX: OJTHH JIJIS
aJIMHHHCTPATOPA, BTOPOH — JUIS KITHCHTA.

/% # 2 # obuiee yripapaerne BaHKOBCKHM cueTom # AccountBaseActio 2

package by.bsu.proj.accountlogic;
public interface AccountBaseAction {
boolean openAccount();
boolean closeAccount();
void blocking();
void unBlocking(};

/* # 3 # onepauroHHOE YpaBAeHHE BAHKOBCKHM CHETOM # Account

package by.bsu.proj.accountlogic;

public interface AccountOperationManager {
double depositInCash(int accountNumber, int amount);
boolean withdraw(int accountNumber, int amount);
boolean convert(double amount);
boolean transfer(int accountNumber, double amount);
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Peammsanus untepdeiica pH peaM3alii BCEX METOJ0B BBIVISLIUT CIICYIOIHM
obpazom:

S # 4 # peaansauns 0OWEro yipagAeHHs DaHKOBCKHM CHETOM #

AccountBaseActionlmpl.java %

package by.bsu.proj.accountlogic;
public class AccountBaseActionImpl implements AccountBaseAction {
public boolean openAccount() {
// more code

}
public boolean closeAccount() {
// more code

}
public void blocking() {
// more code

}
public void unBlocking() {

// more code

}

Ecimu no kakuM-1u6o IpyYHHaM MCTOJ AJIL JAHHOIO KJjlacCa HC HMCCT pcajiu3a-
IMHH HWJIH CI'0 pCajiu3alusi HOKCIIATCIIbHA, PpCKOMCHAYCTCS I'CHCPAIHA HCKIIIOYCHU S
B TCJIC MCTOAA, 4 HMCHHO!

public boolean blocking() {
throw new UnsupportedOperationException(); // sayuue cobcmBenHoe uckaw4eHue

Menee xoponmM IpUMepoM OYET peaiu3alus B BHJIE:

public boolean blocking() {
return false;

TakK KakK IT0JIb30BATCIIh METOIA 6y)];CT CUHTaTh PCAIU3AIHIO KOppcKTHOﬁ.

B Ir[H’DCp(l)cﬁcc HE MOTYT OHITH OOBSIBICHBI MO €3 HHHUIHATH3AIMH H METOIBI
C pcaﬂmauneﬁ, HHTep(i)Cf[C B Ka4yeCTBE ToJIcH COEPIKUT TOJIbKO KOHCTAHTBI, B Kauec-
CTBC METOJOB — TOJIBKO a6CTpaKTHI>IC METOIBI.
interface WrongInterface { // wHexenamenvho ucnoss3oBanue cnoBa Interface npu obvaBaeHuu

int id; // owubka, unuyuasuzayuu “no yMoa4awuw™ He cyuecmByem
void method() {} // owubka, max xax abcmpaxmusili Memod He Moxen uMems rena!

MHoxeCTBEHHOE HaceIoBaHUE MKy HHTepdeicamu fomyctumo. Kmaccsr,
B CBOIO oYepesib, HHTEp(EeHCH TObKO peanusyioT. Kimace MOXeT HaclenoBaTh
OJIHH CYTIEpKIIacC H pCaIu30BBIBAaTh MIPOH3BOIBHOC YHCIIO HHTEpdeiicoB. B s3b1-
ke Java unTepdeiics oOecneunBaroT GOMBINYIO YacTh TOH (PYHKIHOHATIBHOCTH,
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koTopast B C++ mpeAcTaB/ISIeTCS C MIOMOIIBIO MEXaHH3Ma MHOXXECTBECHHOTO Ha-
CIICTOBAHHSL.
Hanpumep:

/* # 5 # obbseaenne nnTepesicos # ILineGroupAction.java # ISha,

package by.bsu.shapes.action;
public interface ILineGroupAction {
double computePerimeter(AbstractShape shape);

/* # 6 # HacreaoBaHue uHTepdhericos # IShapeAction.java %

package by.bsu.shapes.action;
public interface IShapeAction extends ILineGroupAction {
double computeSquare(AbstractShape shape);

Jlts Gonee mpocToit HACHTHDHKAIHH HHTEPQEHCOB B OOIBITIOM MPOCKTE B COOOTIE-
CTBE pa3pabOTUMKOB JICHCTBYET HEIACHOE CONIAIIICHHE O JOOABJICHHH K MMEHH HHTEp-
(etica cumporna I, B cooTBETCTBUH ¢ KOTOPBIM BMecTo WMeHH ShapeAction crienyer
3ammcath IShapeAction. B xoren Ha3Banus MoxkeT ToOartatees able B ciryuae, ecu
B Ha3BaHMM NPHCYTCTBYET JACHCTBHE (ITIaroit). B koHeIl HMEHH KiTacca, peaTH3yIONIeTo
HHTep(eHc, JUTI YKazaHHI Ha HCTOUHHK JICHCTBHH YacTo fobarisercs cioso Impl.

Krnace, xotopsrii 6yner peamusopbiBath HHTepdeiic IShapeAction, nomken 6y-
JIET OTIPENICITHTh BCE METONBI H3 IIETIOYKH HacleaoBaHuA HHTepdehcoB. B nanHOM
ciy4ae 5To MeTo bl com putePerimeter() u com puteSquare().

Hurepdeiicht 06p4HO 0OBsBISIOTCS KaK public, motoMy uto onucanue QyHKImO-
HaJIbHOCTH, NPEIOCTARIIEMOES HMH, MOXKET OBITh HCIIOIb30BAHO B HECKOJIBKHX IIaKe-
Tax npoekra. MuTepdelicsl ¢ oGnacThio BUIHMOCTH B paMKaX [IaKeTa, aTpHOYT JOCTY-
Ia II0 YMOJTYAHHIO, MOTYT HCIIOJIB30BATBCS TOJIBKO B 5TOM HAKETE H HUIJIE OoJiee.

Peanuzanus uHTEpPEHCOB KIIACCOM MOYKET HMETh BHJI;:

[aocTyn] class UmAKnacca implements UmAl, UmA2,.., UMaN {/*xkod xaacca*/}

3neck Hmal, Hmal, ..., HmaN — nepedcHb HCToab3yeMbIX HHTepdeticos. Kiacc,
KOTOPBIH peau3yeT HHTepdEHC, TOIDKSH MPEIOCTABHTD TOIHYIO PEATTH3AIMIO BCEX
METOJIOB, OOBSIBIICHHBIX B HHTEp(eiice. Kpome Toro, maHHBIH Klacc MOKET 0ObsIB-
JATh CBOH COOCTBEHHBIE MeTOJIBI. ECiTH Kilacce pacmmmpseT uHTepdeic, HO MOTHO-
CTBIO HE PEaTH3YET €T0 METOJTBI, TO STOT KJIACC JIOJDKEH OBITh 0OBSIBIICH Kak abstract.

/* # 7 # peansauns vntepdperica # RectangleAction.fava i/

package by.bsu.shapes.action;

import by.bsu.shapes.entity.AbstractShape;

import by.bsu.shapes.entity.Rectangle;

public class RectangleAction implements IShapeAction {
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@0verride // peasuzayus Memoda u3 uHmepgelica
public double computeSquare(AbstractShape shape) { // naowads npaMoy2oneHuKa
double square = 0;
// HeobxoduMo npoBepume mun
if (shape instanceof Rectangle) {
Rectangle rectangle = (Rectangle) shape;
square = rectangle.getA() * rectangle.getB();
} else {
throw new IllegalArgumentException("Incompatible shape:™
+ shape.getClass());
}

return square;
}
@0verride // peasuzayus Memoda u3 uHmepgelica
public double computePerimeter(AbstractShape shape) { // nepumemp npaMoy2onsHUKG
double perimeter = 0;
if (shape instanceof Rectangle) {
Rectangle rectangle = (Rectangle) shape;
perimeter = 2 * (rectangle.getA() + rectangle.getB());
} else {
throw new IllegalArgumentException("Incompatible shape:
+ shape.getClass());

}

return perimeter;

/*# 8 # pearnsauns nhTepdperica # TriangleAction.java ¥/

package by.bsu.shapes.action;
import by.bsu.shapes.entity.AbstractShape;
import by.bsu.shapes.entity.Triangle;
public class TriangleAction implements IShapeAction {
@0verride
public double computeSquare(AbstractShape shape) {
double square = 0;
if (shape instanceof Triangle) {
Triangle triangle = (Triangle) shape;
square = 1 / 2 * triangle.getA() * triangle.getB()
* Math.sin(triangle.getAngle());

} else {
throw new IllegalArgumentException("Incompatible shape™
+ shape.getClass());
}
return square;
}
@0verride

public double computePerimeter(AbstractShape shape) {
double perimeter = 0;
if (shape instanceof Triangle) {
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Triangle triangle = (Triangle) shape;
perimeter = triangle.getA() + triangle.getB() + triangle.getC();
} else {
throw new IllegalArgumentException(“Incompatible shape™
+ shape.getClass());

}

return perimeter;

IIpu HemoMHO | peanu3anuu HHTep(eiica Kace TODKEH OBITh 0OBIBICH Kak ab-
CTPaKTHBIH, YTO TOBOPHUT O HEOOXOAUMOCTH peaTH3alUH aOCTPaKTHBIX METOJIOB Y3KE
B €T0 TOJIKIIacCe.

/* # 9 # HenoaHas peaansaums uHTepdperica # PentagonAction Java ¥/

package by.bsu.shapes.action;
import by.bsu.shapes.entity.AbstractShape;
/* memod computeSquare() 6 danHom abcmpaxmHoM kAdcce He peanuzoBan */
public abstract class PentagonAction implements IShapeAction {

// noas, KOHCMpyKmopsi

@0verride

public double computePerimeter(AbstractShape shape) {

// npoBepxa u BsiducaeHue nepuMempa

Kraccsr juts onpeneneHust GUryp, HCToNb3yeMble B HHTep(eHcax:

/% # 10 # aGeTpakTHAg (hrrypa, NPAMOYTOALHUK, TREYIOALHIK #Abstradﬁ_ﬁ&_

Rectangle.java # Triangle.java ¥/

package by.bsu.shapes.entity;
public abstract class AbstractShape {
private double a;
public AbstractShape(double a) {
this.a = a;

}

public double getA() {
return a;

}

}
package by.bsu.shapes.entity;

public class Rectangle extends AbstractShape {
private double b;
public Rectangle(double a, double b) {
super(a);
this.b = b;
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}
packag
public

public double getB() {
return b;

e by.bsu.shapes.entity;
class Triangle extends AbstractShape {
private double b;
private double angle; // yzon Mexdy cmopoHamu 6 paduaHax
public Triangle(double a, double b, double angle) {
super(a);
this.b = b;
this.angle = angle;
}
public double getAngle() {
return angle;

}

public double getB() {
return b;

}

public double getC() {
double ¢ = // stub : Bviyucaerue no meopeMme KOCUHYCoB
return c¢;

/*# 11 # cpoiicTea cevinky Ha uHTepebedic # ActionMain.java %

package by.bsu.shapes;

import
import
import
import
import
import
import
public

by.bsu.shapes.action.IShapeAction;
by.bsu.shapes.action.RectangleActionImpl;
by.bsu.shapes.action.TriangleActionImpl;
by.bsu.shapes.entity.AbstractShape;
by.bsu.shapes.entity.Rectangle;
by.bsu.shapes.entity.Triangle;

static java.lang.Math.PI;

class ActionMain {

public static void main(String[ ] args) {
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IShapeAction action;
try {
Rectangle rectShape = new Rectangle(2, 3);
action = new RectangleAction();
System.out.println(“Square rectangle:

+ action.computeSquare(rectShape));

System.out.println(“Perimeter rectangle: " + action.computePerimeter(rectShape));

Triangle trShape = new Triangle(3, 4, PI/6);

action = new TriangleAction ();

System.out.println("Square triangle: " + action.computeSquare(trShape));
System.out.println(“Perimeter triangle: " + action.computePerimeter(trShape));
action.computePerimeter(rectShape); // ouwubxa Bpemeru BsinosHeHus
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} catch (IllegalArgumentException ex) {
System.err.println(ex.getMessage());

B pesynsrate OyeT BRIBEACHO:

Square rectangle: 6.0

Perimeter rectangle: 10.0

Square triangle: 3.0

Perimeter triangle: 8.0

Incompatible shape class by.bsu.shapes.entity.Rectangle

HoIycTHMO 0OBSIBIICHHE CCHIIKH Ha HHTCP(CHCHBIH THIT HIIH HCTIOJIb30BAHUE €€
B Ka4cCTBE NapaMeTpa MeTofa. Takasi cChUIKa MOMKET YKa3bIBaTh Ha DK3EMIULSp JIO-
6oro Kacca, KOTOPBIH peamusyeT oObsBICHHBIH HHTepdetic. [Ipn BE3oBe MeTOa
yepes TaKyIo CChUIKY OYJET BBI3BIBATBCS €10 pealM30BaHHAS BEPCHS, OCHOBAHHAS
Ha TSKYILEM 5K3eMIUISIpe Kilacca. BRIMOTHIEMbIH METO/] pa3bICKMBacTCS TUHAMMYE-
CKH BO BpeMs BHIIIOJTHEHHS, YTO IIO3BOJIICT CO3/1aBaTh KIacChl MOKE Kojla, KOTOPBIH
BBI3BIBACT HX METO/IBL.

[Mapamerpuzaums untepdpeiicos

Peamu3anus 115t uHTEpEHCOB, TapaMETPHI METOJOB KOTOPBIX SIBISFOTCS CChLIT-
KaMH Ha HEPapXHUYCCKH OPraHU30BAHHBIC KIACCHI, B JAHHOM CJIy4yac (IIpEeabLIyINUI
IIPHMEP) MPECTaBIEHA JI0CTATOYHO TsbKENIoBecHO. HeobxoauMoCTh IIpoBEPKH NP H-
Ha UIeKHOCTH 0OpabaThiBaeMoro oObeKTa K JIOIYCTHMOMY THITY CHHKAST THOKOCTb
IIPOTPaMMBbI H YBEIIHYHBAET KOJIMYECTBO KOJa, B TOM YHCJIC H Ha TeHEepaluio i oOpa-
GOTKY HCKIIFOUCHHH.

Crematp peammanuio HHTepdehca yJoOHOH, MEHEE ITOJBEPKCHHON ONIHOKAM
U MPAaKTHYCCKH HCKITIOYAIOMICH IIPOBEPKH HA NP HHAIICKHOCTD THITY MOYKHO JOCTa-
TOYHO JICTKO, CITH NIPH OHCaHUH HHTEp(eiica JOGaBHTh MapaMETPU3ALHIO B BHJIC:

/*# 12 # napameTpusauns uHTepghesica # {ShapeAction.)

package by.bsu.shapes.action;

public interface IShapeAction <T extends AbstractShape> {
double computeSquare(T shape);
double computePerimeter(T shape);

ITapameTpusoanusti TN T extends AbstractShape yka3pBacT, 4To B KauecTBE
HapaMeTpa METOI0B MOKET HCIOTIb30BaThes TOJIbKO Hojtkiiace AbstractShape, uro,
B 00ITieM, MaJIO YeM OTIIHYAETCS OT CITy4asi, KOIJla THII TapaMeTpa METo 1a YKa3bIBasl-
cst ssBHO. Ho Koraa fenmo JoXomHT 10 peanusalui HHTepdekca, To MPH peaTH3aliy
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HHTep(eiica yKa3pIBacTCS KOHKPETHBIA THII OOBCKTOB, SBIISIONIMICS MOAKIACCOM
AbstractShape, koTopsic GyayT 06pabaThIBaThCS METOTAMH JAHHOTO KJIacca, a B Ka-
YeCcTBE IlapaMeTpa METOA TAkKE IIPOIUCHIBACTCS TOT XKE CAMBIH KOHKPETHBIH THIL:

S*# 13 # peaausatns mHTepoberica ¢ ykasaHuem THia napamerpa # Recta
TriangleAction.fava %/

package by.bsu.shapes.action;
public class RectangleAction implements IShapeAction<Rectangle> {
@0verride
public double computeSquare(Rectangle shape) {
return shape.getA() * shape.getB();
}
@0verride
public double computePerimeter(Rectangle shape) {
return 2 * (shape.getA() + shape.getB());

}
package by.bsu.shapes.action;
public class TriangleAction implements IShapeAction<Triangle> {
@0verride
public double computeSquare(Triangle shape) {
return 8.5 * shape.getA() * shape.getB() * Math.sin(shape.getAngle());
}

@0verride
public double computePerimeter(Triangle shape) {
return shape.getA() + shape.getB() + shape.getC();

}

Ha sTane koMIWIsIMH HCKIIOHYACTCS. BOSMOYKHOCTD IIEPEIAaUH B METOT 0OBCKTa, KO-
TOPBIH HE MOXKET OBITH 00paboTaH, T. €. Kox action.com putePerimeter(rectShape);
CIIPOBOLHUPYET OIMHOKY KOMITWISIHH, CCIH action WHHIHAIH3HPOBAaH OOBEKTOM
wmacca TriangleAction.

[IpumMeHeHue TapaMeTpH3alUH NPpH 0OBIBICHHH HHTEP(CHCOB B JaHHOM CITy4yac
MO3BOJISIET H30ABUTHCS OT JIHIITHUX MPOBEPOK U MPeoOpa30BaHUU THIIOB MPH PeaTH-
3aI[HH HETIOCPEICTBEHHO caMoTo HHTepderca W UCTOTb30BaHHH CO3/[AHHBIX HA X
OCHOBE KJTaCCOB.

/¥ # 14 # ucrionbzopanme napameTpH30BaHHbIX HHTEphencos # S hape

package by.bsu.shapes.action;
public class ShapeMain {
public static void main(String[ ] args) {
Rectangle rectShape = new Rectangle(2, 3);
IShapeAction<Rectangle> rectAction = new RectangleAction();
Triangle trShape = new Triangle(3, 4, PI / 6);
IShapeAction<Triangle> trAction = new TriangleAction();
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System.out.println("Square rectangle: " + rectAction.computeSquare(rectShape));
System.out.println("Perimeter rectangle: " + rectAction.computePerimeter(rectShape));
System.out.println("Square triangle: " + trAction.computeSquare(trShape));
System.out.println("Perimeter triangle: " + trAction.computePerimeter(trShape));

// trAction.computePerimeter(rectShape); // ouwubka KOMNUASUUU

}

AHHOTaUMMH

AHHOTaIlHH — 3TO CBOCTO poJia METATCIH, KOTOPBIE JOOABIIOTCS K KOAY H IIpH-
MCHSIOTCS K OOBSBIICHHUIO IIAKETOB, KJIACCOB, KOHCTPYKTOPOB, METOOB, IOJICH, I1a-
paMETpOB U JIOKAJIBHBIX IIEPEMCHHBIX. AHHOTallMHM BCErla oOJIafaloT HEKOTOPOM
HH(OPMAILHEH H CBSI3BIBAIOT STH IOTIOJIHHTCIIBHBIC JAHHBIE» H BCC IEPEUHCIICHHBIC
KOHCTPYKIMH s3bIKa. DaKTHYECKU aHHOTALMHU IIPEACTaBIIOT COOOH HMX JOIIOJIHH-
TEJIbHBIC MOJU(HKATOPHI, IIPHMEHCHHE KOTOPBIX HE BIICYET 32 COOOH H3MECHCHHH
paHee Co3JaHHOTO Kojla. AHHOTAIMH MO3BOJBIOT H30eXkaTh CO3/IaHHS IAaGIOHHOTO
KOJ1a BO MHOTHX CHTYaI[USIX, aKTUBHPYS YTHJIHTHI JUIS €10 TCHEPAIIUH U3 aHHOTAIMH
B HCXO/{HOM KOJIE.

B sspike Java SE onpenencHo HECKONMBKO BCTPOSHHBIX aHHOTAIIHH, YEThIpe THIIA —
(@Retention, @Documented, (@Tar get u (@Inherited — u3 makera java.lang annotation.
W3 ocrapnmecs peinerstores — (@Override, @Deprecated u (@SuppressWarnings —
u3 naketa java.lang. I1Tupokoe HCMOIB30BaHHE AaHHOTALUH B Pa3JIMYHBIX TEXHOJIO-
THIX U PpeHMBOpKaxX 0OyCcIaBIHBACTCS BO3MOKHOCTBIO COKPAICHHS KOJa H CHHU-
YKCHHUS €10 CBSI3aHHOCTH.

B cirenyronieM kojie IIPUBEIECHO OObSIBICHHEC AHHOTaLUH.

JE# 15 # MHOrOYACHHAS aHHOTALMA Kaacca # BaseActiol

@Target (ElementType. TYPE)
public @interface BaseAction {
int level();
String sqlRequest();

KimouyeBomy crioBy interface npenmecTByeT cuMBol (@. Takast 3amuch cooOract
KOMITWISTOPY 00 OOBSBICHHH aHHOTAI[WH. B 0OBSBICHHH TaKKe €CTh JBAa METO/A-
yieHa: int level(), String sqIRequest().

ITocne oOBSIBICHUS AaHHOTAIIHH €€ MOYKHO HCIIONB30BaTh YIS aHHOTHPOBAHHS
o0BsIBIIeHHH KTacca. OOBIBICHAE MPAaKTHYCCKH HOOOTO THIIA MOXKET HMETh aHHO-
TalMio, CBA3aHHYIO ¢ HUM. J[ake K aHHOTAIlMH MOXKHO JTOOABHTH AHHOTATIHIO.
Bo Beex cimyvasix aHHOTAIHS TIPEANIECTBYET OOBSIBICHHIO.

IIpuMeHSIS aHHOTAIIHIO, HYXKHO 33J1aBaTh 3HAUCHHS JUTS €€ METOIOB-WICHOB, €CITH
IpH OOBSIBIICHHH aHHOTAI[HH He OBUTO 33/IaHO 3HAYCHHE TT0 YMomyaHuio. [lasiee npuBe-
JIeH (hparMeHT, B KOTopoM aHHoTaiust BaseAction compoBoxiacT oObSIRICHHE KiTacca:

159 I8



J OCHOBbI JAVA

/% # 16 # npuMUTHBHOR HCIIOAL30BAHNE AHHOTALIMMA KAACCE

@aseAction (
level = 2,
sqlRequest = "SELECT * FROM phonebook™
)

public class Base {
public void doAction() {
Class<Base> f = Base.class;
BaseAction a = (BaseAction)f.getAnnotation(BaseAction.class);
System.out.println(a.level());
System.out.println(a.sqlRequest());

JanHas aHHOTaUUs noMedaeT Kiace Base. 3a MMcHEM aHHOTAIlMM, HAYHHAIO-
IUMCS C CHMBOJIA (@), CJICLYET 3aK/IOUCHHBIH B KPYIIIBIC CKOOKH CIIHCOK HHHI[HAJIH-
SHPYIOMIHMX 3HAUYCHHH 11 METOAOB-wICHOB. 1 TOT0, 4TOOHBI IEpeaTh 3HAYCHUE
METOAY-WICHY, HMCHH 3TOT0 METOAA IPHUCBAMBACTCS 3HAaUYEHHE. TakuMm obpaszom,
B nipuBezicHtoM ¢parmente crpoka ""SELECT * FROM phonebook' npucpanba-
erca Metofy sqlRequest(), wieHy anHoTaiuu timna BaseAction. IIpu 3ToM B omiepa-
UM TIPHCBaWBaHUS Tociic UMeHH sqlRequest HeT kpymTBIX ckobok. Korma Metoy-
YIICHY TIEPENacTCsl HHHIHATTH3UPYIOIIEE SHAYCHHE, HCITOIh3YETCS TONBKO HMS METO-
Ja. CraenoBaTeIbHO, B JAHHOM KOHTEKCTE METOBI-YWIICHBI BRIDIS/AT KaK TOJIS.

Bcee anHOTanuu cofiepikaT TOIBKO OOBSBICHHS METOJIOB, JOOABISATh TEla STHM
METOJIaM He HYIKHO, TaK KaK WX pealu3yeT cam sf3biK. KpoMe Toro, 3TH METOJIbI
HE MOTYT CoJcpiKaTh MapaMeTpoB ceKIUU throws u JeHCTBYIOT ckopee Kak OIS,
JlonycTHMBIC THITHI BO3BpamaeMoro 3Ha4eHHWs: Oa3zopbie THUTHI, String, Enum,
Class 1 MaccHB 1100010 U3 BBILICTICPEUHCIIEHHBIX THIIOB.

Bee THIBI aHHOTAaHH aBTOMaTHYCCKH pacIUHpSIOT HHTepdehc Annotation 3
nakeTa java.lang. annotation. B stom untepdeiice npuseaen meron annotation Type(),
KOTOPBIH Bo3BpaiacT o0reKT THIia Class, Ipe/cTaRISIOIIHI BBI3BIBAFOILYIO AaHHOTALIHO.

Eciu Heo6XoiHM JIOCTYI K aHHOTAIHH B Iporecce (PYHKIHOHHPOBAHHUS TIPHIIO-
KCHUS, TO Iiepe] OOBSIBICHHEM AHHOTALMH 3aJacTcs IIPaBWIO COXPAHCHUS
RUNTIME B Buze xoga

import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;
@Retention(RetentionPolicy.RUNTIME)

TIPETOCTABIISFOIIEE MAKCHMATBHYIO TIPOOIDKHTETFHOCTD CYIIECTBOBAHHS AHHOTAIIHH.
C mpapusiom SOURCE aHHOTaIUs CYITIECTBYET TOIBKO B HCXOJHOM TEKCTE TPO-
IpaMMbI H OTOpachIBacTCs BO BPeMSI KOMITWIIIHH. AHHOTALIUS C IIPAaBUJIOM COXpa-
Henus CLASS nomemnaercs B npolecce KOMIUIAIUH B (aiiit umi.class, Ho Hexo-
crymHa B JVM Bo BpeMs BHITIOTHEHHSI.
OCHOBHBIE THIIBI AHHOTAI[HH: AaHHOTAI[HS-MAPKEP, OAHOWICHHAS H MHOTOWICHHASL.
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AHHOTaLUSI-MapKep HE COACPKUT METOJ0B-wWICHOB. [{e1p — momMeTHTh 00BsIBIIC-
HHe. B 5TOM ciyyac focTaTouHO MPUCY TCTBHS aHHOTAIHH. I lockoimbky y HHTEpdCiHi-
ca aHHOTALUM-MapKepa HET METOJIOB-WICHOB, JIOCTATOUHO OIPEICIIUTh HAJIHUHE
AHHOTALIUH:

public @interface MarkerAnnotation {}

JIns ipoBepKH HaTHUYHS aHHOTAIIHMH HCTIONB3yeTes MeTo isAnnotationPresent().

OnHouwIcHHAs! aHHOTAIMS CONCP’KHUT €AMHCTBEHHBIH MeTop-wieH. [l »Toro
THITa aHHOTAIIHH JIOMyCKacTCs KpaTKas yCIIoBHas popMa 3a/JaHHSI 3HAUCHHUS JUTS Me-
Toja-wicHa. Eciu ecTh TOJIBKO OJMH METOJ-WICH, TO [IPOCTO YKa3bIBACTCS €ro 3Ha-
YCHHC NIPH CO3JaHUHU aHHOTAalMH. FIMs MeToa-usicHa yKa3biBaTh HE HyxkHO. Ho i
TOTO, YTOOBI BOCIOJIB30BAThCS KpaTKoil (pOpMOH, CIIEAyeT I METO[a-WICHA HC-
noJsb3oBaTh UM value().

MHorouieHHbIC aHHOTAI[HH COJEPYKAT HECKOIIBKO METOI0B-wICHOB. [osToMy Helosb-
3yeTcs NOJHBIM CHHTAKCUC (UMA_napamMempa = 3HaHeHue) JUTS KKIoTo IlapaMeTpa.

Peanuzanust o6paGoTKH aHHOTAI[WH, TPUBCICHHAs B MeTozic doAction() wiacca
Base, kpaiine npuMuTHBHA. Pa3paGoTuuKy KayKIbli pa3 IpH HCHOJIb30BAHHH aHHO-
TallMH MpHIETCS MUCATh KO/ MO H3BJICUCHUIO 3HAUCHUH IMOJICH-WICHOB M PEaKIHIO
MeTo/a, Klacca M MoJS Ha 3HaYeHHe aHHoTaluu. HeoOxoqumo npHBeCTH peam3a-
I[HIO aHHOTAIHH TaKUM 00pa30oM, YTOOHI MPOTPAMMHUCTY JIOCTATOYHO OBIIO TOJIBKO
aHHOTHPOBATh KJIacc, METO/l WIH TOJIE H Miepe/aTh HysKHOe 3HaucHUe. Peakius cuc-
TEMbI Ha AaHHOTAIIHIO JIOJDKHA OBITh aBToMaTHUeckoH. Hiske npuBeieH npumMep pa-
6OTHI ¢ aHHOTaIHEH, peaTu3oBaHHOH Ha ocHoBe Reflection APL. Ilpumeps! KoppekT-
HOTO HCTIOIb30BAHUS AHHOTAI[HH KOPOTKHMH HE OBIBAIOT.

Amnnortaiusg BankingAnnotation mpeHasHaueHa 171 3a/JaHUS YPOBHS TPOBEP-
KH 6c30IIacCHOCTH IIPH BBI30BE METO/IA.

S # 17 # oaHounenian anHoTaUmMA MeToaa # BankingAnnotation.java

package by.bsu.proj.annotation;
import java.lang.annotation.ElementType;
import java.lang.annotation.Retention;
import java.lang.annotation.RetentionPolicy;
import java.lang.annotation.Target;
@Retention(RetentionPolicy.RUNTIME)
@Target (ElementType.METHOD)
public @interface BankingAnnotation {
SecurityLevelEnum securitylLevel() default SecuritylLevelEnum.NORMAL;

/% # 18 # BO3MONHBIC 3HAUCHHA YPOBHEHR BE30MaCHACTY # S,e‘cufitﬂ-e /

package by.bsu.proj.annotation;
public enum SecuritylLevelEnum {
LOW, NORMAL, HIGH
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Mertonpl KIacca JIOTHKH CHCTEMBI BBIIOMHSIOT JICHCTBHS C GAHKOBCKHM CUCTOM.
B 3aBHCHMOCTH OT pa3THYHBIX TNPHYHH KOHKPETHBIM peaH3alisM HHTepdekca
AccountOperationManager MOTYT TOHA[OOHTHCS TOTIOTHUTCIIBHBIC JCHCTBHS TTOMH-
MO OCHOBHBIX.

/% # 19 # annoTHposanme meToaos # AccountOperationManagerim

package by.bsu.proj.accountlogic;
import by.bsu.proj.annotation.BankingAnnotation;
import by.bsu.proj.annotation.SecuritylLevelEnum;
public class AccountOperationManagerImpl implements AccountOperationManager {
@BankingAnnotation(securitylLevel = SecuritylLevelEnum.HIGH)
public double depositInCash(int accountNumber, int amount) {
// 3a4ucaenue Ha deno3um
return 8; // stub
}
@BankingAnnotation(securityLevel = SecurityLevelEnum.HIGH)
public boolean withdraw(int accountNumber, int amount) {
// CHAmUe cymMsi, ecau He npeBsiwiaen ocmamox
return true; // stub
}
@BankingAnnotation(securityLevel = SecurityLevelEnum.LOW)
public boolean convert(double amount) {
// KoHBepmupoBanb cyMmy
return true; // stub
}
@BankingAnnotation
public boolean transfer(int accountNumber, double amount) {
// nepeBecmu cymMy Ha cyem
return true; // stub

/¥ # 20 # xoudmryprposatie 1 3anyck # AnnoRunner.java %

package by.bsu.proj.run;

import by.bsu.proj.accountlogic.AccountOperationManager;

import by.bsu.proj.accountlogic.AccountOperationManagerImpl;

import by.bsu.proj.annotation.logic.SecurityFactory;

public class AnnoRunner {

public static void main(String[] args) {
AccountOperationManager account = new AccountOperationManagerImpl();
// "peaucmpayus kaacca” ana Bxmwvenus anHomayul 6 obpabomky.
AccountOperationManager securityAccount =
SecurityFactory.createSecurityObject(account);

securityAccount.depositInCash(10128336, 6);
securityAccount.withdraw(64092376, 2);
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securityAccount.convert(200);
securityAccount.transfer (64092376, 300);

IToaxox ¢ BBI30BOM HEKOTOPOTO IPOMEKYTOYHOTO METO/[a JJIS BKIIFOUCHHUS B 00-
paboTKy aHHOTAIMH JOCTaTOYHO PACIIPOCTPAHEH H, B YACTHOCTH, HCIIOJIB3YETCA
B TexHOsToruH JPA.

BezoB Metona createSecurityObject(), peric TpHpyIonicro MeTo b Kiacca Jyis oOpa-
GOTKH aHHOTAIMH, MOKHO Pa3MECTHTh B KOHCTPYKTOPE HEKOTOPOIO IPOMEKYTOYHOTO
abcTpakTHOTO Kiacca, peanmsyromiero unrepdeiic AccountOperationManager, Wi
B CTATHYCCKOM JIOTHYECKOM (NTOKe camoro HHTepdeiica. Torna pearupoBath Ha aHHOTa-
1IHH GYITYT Bee METOJTBI BeeX peaymsanuii uHtepdeiica AccountOperation Man ager.

Kimace, onpenenstonmii JeHCTBHS TPHIOKEHAS B 3aBHCHMOCTH OT 3HAYCHHS
Securityl.evelEnum, nepeaaraeMoro B aHHOTHPOBaHHBIH METO/T.

/% # 21 # roruka 06pabOTKHM 3HAYCHNS AHHOTaLMM # Securityl

package by.bsu.proj.annotation.logic;
import java.lang.reflect.Method;
import by.bsu.proj.annotation.SecurityLevelEnum;
public class Securitylogic {
public void onInvoke(SecuritylLevelEnum level, Method method, Object[] args) {
StringBuilder argsString = new StringBuilder();
for (Object arg : args) {
argsString.append(arg.toString() + " :");
}
argsString.setLength(argsString.length() - 1);
System.out.println(String.format(
"Method %S was invoked with parameters : %s", method.getName(),
argsString.toString()));
switch (level) {
case LOW:
System.out.println("Hu3kuii ypoBeHb MpoBepkW 6e3onacHocTu: " + level);
break;
case NORMAL:
System.out.println("06bI4HbIA YpOBEHS NPOBEPKU 6e30MacHOCTU:
break;
case HIGH:
System.out.println("BbiCOKUI ypoBEHb NPOBEPKU 6e30MacHOCTU:
break;

+ level);

"

+ level);

Cratuueckuii Meton createSecurityObject(Object targetObject) wracca-da-
OpHuKH co3maet TS SK3eMIuIApa Knacca AccountOperationManagerImpl sxzem-
IUISIP-3aMECTHTENTh, OONTaTatoIMH KpoME BCeX CBOMCTB OpHTHHANIA BO3MOXKHOCTBIO
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HESIBHOTO 0OpAIlcHHS K JIOTHKE, BRIOOP KOTOPOH OTpeCsScTCsS BEIGOPOM 3HAUCHHS
JUISL II0JISL AaHHOTAI[UH.

S # 22 # cozaanie NPOKCH-3K3eMIASPE, BKAIOYAIOWETr O (BYHKUHOHAABHOCT

SecurityFactory.java %

package by.bsu.proj.annotation.logic;
import java.lang.reflect.InvocationHandler;
import java.lang.reflect.InvocationTargetException;
import java.lang.reflect.Method;
import java.lang.reflect.Proxy;
import by.bsu.proj.accountlogic.AccountOperationManager;
import by.bsu.proj.annotation.BankingAnnotation;
public class SecurityFactory {
public static AccountOperationManager createSecurityObject(
AccountOperationManager targetObject) {
return (AccountOperationManager)Proxy.newProxyInstance(
targetObject.getClass().getClassLoader(),
targetObject.getClass().getInterfaces(),
new SecurityInvokationHandler(targetObject));
}
private static class SecurityInvokationHandler implements InvocationHandler {
private Object targetObject = null;
public SecurityInvokationHandler(Object targetObject) {
this.targetObject = targetObject;
}
public Object invoke(Object proxy, Method method, Object[ ] args)
throws Throwable {
SecurityLogic logic = new Securitylogic();
Method realMethod = targetObject.getClass().getMethod(
method. getName(),
(Class[]) method.getGenericParameterTypes());

BankingAnnotation annotation = realMethod
.getAnnotation(BankingAnnotation.class);
if (annotation != null) {
// GoCmynHbl U GHHOMAUUSA U hapaMmempsi Memoda
logic.onInvoke(annotation.securityLevel(), realMethod, args);
try {
return method.invoke(targetObject, args);
} catch (InvocationTargetException e) {
System.out.println(annotation. securityLevel());
throw e.getCause();

} else {
/* 8 cay4ae ecau anHomupoBarnue Memoda obszamensHo caedyen
2eHepupoBams uckawyYeHue Ha daxkm ee omcymembus */
/* throw new InvocationTargetException(null, "method "
+ realMethod + " should be annotated "); */
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// 6 cay4dae ecau donycmuMo omcymcmBue anHomayuu y MemoOa
return null;

}

}

Hcnonmp3oBaHHE aHHOTAI[HH MOYKET OBITh 00S3aTETbHBIM HITH OTIIHOHATHHBIM. Eciu
MeTo/l invoke() TIpH OTCYTCTBHH aHHOTAIIHH Y METOJa TCHEPUPYET HCKITIOUCHHE,
TO 3TO TOBOPHT 00 0OS3aTEITFHOCTH SIBHOTO HCITOJIb30BaHHS aHHOTAI[HH BCeMH 63
UCKITFOYCHHUST METOIaMH KJlacca. Eciu MeTo/ BO3BpaInaeT B 5TOH CHTYaIlHH 3Have-
Hue null, To aHHOTHPOBAHHBIMH MOTYT OBITh TOITBKO TE€ METOMBI, KOTOPbIE HEOOXO-
JUMBI iporpamMucTy. 1locieTHui BapHaHT HCHIONB30BaHHS TPEMOYTHTEIICH, TaK
Kak He TpeOyeT 00S3aTCIIbHOTO HCIIONIB30BAHUS aHHOTAIHH JUI METOMOB OOIIETO
HasHayeHUs, Harpumep: equals() wiu toString().

3aAaHMAa K ThaBe 6

Bapuant A

Co31aTh U peamn30BaTh HHTEP(EHCHI, TalOKe UCTIONH30BaTh HACIICTOBAHHE U TIO-
TUMOPH3M JUTS CIISTYIONIUX TIPEAMETHBIX 00IacTeH:

1. interface M3nanme < abstractclass Kuura €< class CripaBoyHUK H D HIMKIIOTIC THSL.
2. interface AGutypueHT € abstract class Cryment € class CtyaeHT-3204HHK.

3. interface Corpyauuk € class Umkenep € class PykoBoguresip.

4. interface 3nanme € abstract class O6mecTBennoe 3nanue < class Tearp.

5. interface Mobile € abstract class Siemens Mobile € class Model.

6. interface Kopabiup € abstract class Boenusiit Kopabis € class ABuanocer.

7. interface Bpay €< class Xupypr < class Heiipoxupypr.

8. interface Kopabmp € class I'pyzoBoit KopaGmp € class Taukep.

9. interface Mebenp < abstract class ITTkad < class Kumxubii Tkad.

10. interface ®mmpMm € class Orteuectenusii Guwmsm € class Komenus.

11. interface Tkaup € abstract class Onexna € class Koctiom.

12. interface Texuuka < abstract class [Tneep < class Bugeomeep.

13. interface TpancrnoptHoe Cpenctro < abstract class O6miecTBeHnbIi Tpancmopt

< class Tpamsaid.
14. interface Vetpoitctro Ieuatu < class Ipuntep < class Jlasepusrit [Ipuurep.
15. interface Bymara < abstract class Tetpans < class Tetpaas [ Pucopanus.
16. interface Mctounuk Cpeta € class Jlammna € class HactonpHas Jlamma.
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TecToBble 3aAaHMa K IAaBe 6

Bonpoc 6.1.

Urto GyAeT pe3yTbTaTOM KOMITHIISIHH H 3aIycKa clieayrornero koaa (1)?
interface Quest10{ Number returner(); }
abstract class Quest1004
public abstract Integer returner();
b
public class Quest1 extends Quest100 implements Quest10{//line 1
@Override //line 2
public Integer returner() {// line 3
return new Integer(6);
b
public static void main(String[] args) {
Questl quest = new Quest1();
Quest10 quest10 = quest;
Quest100 quest100 = quest;
System.out.printin(quest10.returner()+""+quest 100.returner());

33

1) ommOKa KOMITHIISIHH B CTpoke 1
2) ommbKa KOMITHIISAIHH B CTPOKE 2
3) ommbKa KOMITHJIAIHH B CTPOKE 3
4) KOMITHIISII[HS | 3aITyCK TPOTPAMMBI OCYIIECTBUTCS O3 OIHO0K

Bonpoc 6.2.

Jawm! oObsrieHus uHTep(heticon. KoTophie 3 HUX CKOMITHITHPYIOTCS ¢ OTIHOKOH (2)?

1)
interface Quest20{

class Inner{

private int x;

h
h
2)
interface Quest21{

static class Inner{ intx; }
h
3)
class Quest22§

interface Inner{ int.x; }

}
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4)
class Quest23{
static interface Inner{
int x;
¥
b

Bonpoc 6.3.

Jan xox;
interface Inter1{
void £();
3
interface Inter2 extends Inter1{
void £();
3
class Cl1 implements Interl {
public void f(){
System.out.printIn("one");

3
3

class C12 im plements Inter2§{
public void f(){
System.out.printIn("two");

3
3

Kaxoii metoy f() 6yt BhI3BaH NPH BHIOIHCHHH cieAyioniero koaa (1)?
Inter2 obj = new Cl2();
((Inter1) obyj).f();

1) merox f{) xmacca Cl1

2) metox f{) kmacca CI12

3) mpou3oHIET OMMUOKa KOMITHIISITIHH, T. K. CChUIKa THIIA Inter2 He MOYKET CChUTAThCS
Ha o0bekT CI12

4) mpowm3oiieT oIMOKa KOMITWISIIHHY, T. K. CCHUIKY obj1 Herrp3s npuBecTH K THITy Inter 1

Bornpoc 6.4.

VKa)KuTe, Kakoe KITFOYEBOC CIIOBO HCIOIB3YETCS TS OOBSIBICHUS aHHOTAIIHH:
1) @interface;
2) (@class;
3) (@annotation;
4) (@custom_annotation.
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KoHTpoabHas pabota k yactu 1

BapuaHt A
d.1. «_»Tp.

0. Ecmu BO3MOXKHO, CO3/1aTh IMMOAKIIACC JIUIA KJIaccCa. OTBeT 060CHOBATH.

class Policy §
private int a;
Policy(int a){
this.a=a;}}

1. B cTpoku, HoMcYcHHBIC KOMMECHTapusIMH //1 ¥ //2, 3amucaTh ONTHUMAIILHBIC BbI-
30BHI MeToJTa execute()

public class Hope {
public static void execute(){}
private void taste(){//1

33

public class Dream
private Float taste(){//2

33

2. BamucaTh peanu3anmio HHTepdeica

interface Application {
void hello();}

3. Ecmm BO3MOXKHO, CO31aTh ITOAKIIACC a6CTpaKTHOl'0 xmacca. OTBeT 000CHOBAThH

abstract class Cook {
protected abstract void sell();}

4. Peanusosats metox hashCode g xiacca

class Quest {
private int a;
private short by}

5. PeanusoBats MeTo equals juis Kiacca

class Bus §
protected String type;}

6. Jlana ctpoka Buja String num = "1234"; npeoGpa3zoBath K int n YETHIPbMS CIIO-
cobaMu.



Yactb 2

NcnoAb3oBaHMue
KAQCCOB
u OMOAMOTEK

Bo emopoil uacmu kHUu2U paccmompervi 8OnpochL
UCTIONB308AHUA KNACCO8 Java npu pabome co cmpoKa-
M U patinam, XpaHeHUs 0ObeKInos, MHOZONOMOUHO-
20 U Cemesoco NpOSPAMMUPOBAHIA C UCHIOTIB30BAHUEM

KJIACCo8 U3 naxemos _java.util, java.net, java.io u op.

H3-3a oepanuuennocmu obveMa KHUSU OemanbHOe
paccmompene OUONUOMEK KIACCO8 HEBOZMONCHO.
Tloopobroe onucanue K1acco8 u Memoo08 MOXNCHO
Hatimu 8 OOKYMEHMAYUY NO A3bIKY, KOMOPOL Heob-

XOOUMO NONL30BAMNBCL KANCOOMY PAIPADOMHUKY.




CTPOKH

Cmpora — smo 3acmul8uian cmpyrmypa Oannbix, U no-
8CI00Y, KyOd OHA nepedaemcs, NPOUCXooUum 3Hadumensroe oy-
bmupoeanue npoyecca. Omo udeaivrnoe cpedcmeo O COKpPbi-

mus ungopmayu.
Anan J{x. [Tepauc

Crpoka B si3pIKe Java — 3T0 OCHOBHOH HOCHTEJIb TEKCTOBOH HHpOpPMAIHH. DTO
HE MacCHB CHMBOJIOB THIIa char, a 0ObeKT cooTBeTCTBYIONETO Kilacca. CHCTEMHAs
6ubnuoteka Java cofepkut kinacehl String, StringBuilder u StringBuffer, mon-
JICp’KHBarIoIHe paGoTy co CTPOKAMH H OIpe/IeTICHHBIE B MakeTe java.lang, mogxmo-
YaeMOM aBTOMATHUYECKH. DTH KJIacchl 0OBSBICHHI Kak final, uTo o3HauaeT HEBO3-
MOJKHOCTB CO3IaHHS COOCTBEHHBIX MOPOXK/ICHHBIX KJIaCCOB CO CBOHCTBAMH CTPOKH.
Jiis dopmatHpoBaHHS M 00pabOTKH CTpOK NpHMEHsIOTcS Kiacchl Formatter,
Pattern, Matcher u apyrue.

Kaacc String

Kaxcnast ctpoka, co3jlaBacMas ¢ IIOMOILBIO ONIEPATOPa NEW HIIH C IIOMOIIIBIO JIH-
TepaJia (3aKIIOYCHHAS B JIBOHHBIC anocTpodsl), SBILCTCS SK3EMIULIPOM KiIacca
String. OcobeHHOCTBIO 00BEKTa KiIacca String SBISIETCS TO, YTO €10 3HAUCHHUE HE
MOJKET OBITh H3MECHEHO IOCIIE CO3JaHHs 0ObEKTa IIPH HOMOILHM KAKOT0-JIH60 METO1a
KJIacca, TaK KaK J000€ H3MEHEHHE CTPOKH IIPUBOJUT K CO3/[aHHIO HOBOIO OOBCKTA.

Knace String mojyiep’kuBaeT HECKOIBKO KOHCTPYKTOPOB, Hampumep: String(),
String(String str), String(byte[] asciichar), String(char|[] unicodechar),
String(StringBuffer sbuf), String(StringBuilder sbuild) u 1p. O TH KOHCTPYKTOPHI
HCTIONB3YIOTCS JUIS CO3/IaHHg 0OBEKTOB Kacca String Ha OCHOBE HHHIMATH3AIUH
3HaYCHUSMH U3 MaccHBa Tuma char, byte u 1p. Hanpumep, pu BeI30Be KOHCTPYKTOpa

new String(str.getBytes(), "UTF-8")

MOYXHO YCTAaHOBHTH KOJHPOBKY CO3/]aBAcMOMY 3K3EMIUIIPY B KaueCTBE BTOPOTO
napaMeTpa koHcTpykTopa. Korma Java BcTpedaeT uTepast, 3aKIIOUEHHBIH B JIBOHHBIC
KaBbIYKH, aBTOMATHYECKH CO3/JacTcs OOBEKT-TUTEpaT THIA String, Ha KOTOPHIH MOXK-
HO YCTaHOBHTSH cchUIKY. TakuMm o6pasoM, 0ObekT Klacca String MOSKHO cO3/1aTh, TIpH-
CBOHB CCBUIKE Ha KJIACC 3HAUCHHE CYLIECCTBYIOIETO JIMTEPasla WIH C HIOMOLIBIO Olepa-
TOpa New H KOHCTPYKTOpa, HAIIPHMEP:
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String s1 = "oracle.com";
String s2 = new String(“oracle.com");

Kimace String coJiepiXuT ciie [ytorie METOIBI TSl pabOThI CO CTPOKAMH:

String concat(String s) wmm «+» — CIHIHHE CTPOK;

boolean equals(Object ob) u equalsIgnoreCase(String s) — cpaBHEHHE CTPOK
C Y4eTOM H 6€3 yUeTa perHeTpa COOTBETCTBEHHO;

int compareTo(String s) u compareTolgnoreCase(String s) — nexcukorpadu-
YecKoe CpaBHEHHE CTPOK C YUESTOM H Oe3 yueTa HX perHeTpa. MeTo 1 ocymecTRiseT
BBHIYHTAHHE KOJOB MEPBBIX Pa3THYHBIX CHMBOJIOB BBI3BIBAIONICH H TIEpelaBacMoH
CTPOKH B METOJ[ CTPOK H BO3BpAIIACT MeJ0e 3HaYeHHE. MeTo/T Bo3BpaImaeTt 3Have-
HHE HYJb B cTyae, Korna equals() Bo3BparmacT 3HaUCHHE true;

boolean contentEquals(StringBuffer ob) — cpaBHeHHE cTpokH U cofepkuMoO-
ro oorekTa THma StringBuffer;

String substring(int n, int m) — H3BICYCHHUE H3 CTPOKU TOACTPOKH JITHHBI
m-n, HaYHHas ¢ O3HIMH n. Hymepauus cHMBOJIOB B CTPOKE HAUHHACTCS C HYILS,

String substring(int n) — W3BIICUCHUE W3 CTPOKH MOJICTPOKH, HAYHHAS C TTO3HIHH I,

int length() — onpeeneHue JIHHBI CTPOKH;

int indexOf(char ch) — onpeaerncHie TOIUIHMH CHMBOJIA B CTPOKE;

static String valueOf(snauenue) — npeobpazoBaHue NepeMEHHOH (6a3oBOIO
THIIA K CTPOKE;

String toUpper Case()/toLowerCase() — 1npecoGpa3oBaHHE BCEX CHMBOJIOB BbI-
3BIBAIOIICH CTPOKH B BEPXHHUIH/HIDKHUH PETHCTP;,

String replace(char c1, char ¢2) — 3ameHa B cTpoke Bcex BXOKICHUH TIEPBOTO
CHMBOJIA BTOPBIM CHMBOJIOM;

String intern() — 3aHOCHT CTPOKY B «ITyJD» THTEPAJIOB H BO3BPAIAET €€ 0OBEKT-
HYIO CCBUIKY,

String trim() — yaaneHHe Beex MpoGeoB B Hayajle H KOHIIE CTPOKH,

char charAt(int position) — Bo3BpalllcHHE CHMBOJAa U3 YKa3aHHOU MO3HIMH
(HyMepanus ¢ Hyms);

boolean isEmpty() — Bo3Bpamiact true, eciti JTHHa CTpoKH papHa 0;

char[] getChars(int srcBegin, int srcEnd, char[] dst, int dstBegin) — u3spie-
UYEHHE CHMBOJIOB CTPOKH B MaCCHB CHMBOJIOB;

static String format(String format, Object... args), format(Locale 1, String
format, Object... args) — renepupyeT GOPMATHPOBAHHYIO CTPOKY, TOYYCHHYIO
C HCIIOJIb30BaHHEM (popMaTa, HHTCPHAIHOHATIH3AIHH H JIP. ;

String[] split(String regex), String[] split(String regex, int limit) — nouck
BXOXICHHS B CTPOKY 33JaHHOTO PETY/IPHOTO BBIPAKEHHUS (pa3JeIUTEN) U JIETie-
HHUE HCXO/HOH CTPOKH B COOTBETCTBHH C 3THM Ha MACCHB CTPOK.

Bo Bcex ciryyasix BEI30Ba METOI0B, H3MCHSIOIMX CTPOKY, CO3ACTCS HOBBIH 00B-
eKT THIa String.

DddexTHBHOM TeMOHCTpaIUel paGoTHI METOIOB KJTacca CITYXKHT TipeoOpa3oBaHHE
CTPOKH B MacCHB 0OBCKTOB THTIA String W HX COPTHPOBKA B alipaBHTHOM MOPSIKE.
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Hwmxe paccMoTpeHa COpTHPOBKa MacCHBA CTPOK METOOM BBIOOpa, TAKUM o0pa-
30M JEMOHCTPHPYIOTCS. BO3MOYKHO CTH METOJIOB Kilacca.

/ # 1 # copruposka # SortArray.java

package by.bsu.strings;
public class SortArray {
public static void main(String[ ] args) {
String names = " Alena Alice alina albina Anastasya  ALLA ArinA "
names = names.trim(); // ydanenue npobenoB no KpasMm Cmpoxu
// pazbuernue cmpoxku Ha nodcmpoxu, 20e "npoben" — pazdesumens
String a[ ] = names.split(™ "); // maccub codepxum 3aemermsi HyneBol OauHsI
for(int j = 0; j < a.length - 1; j++) {
for(int 1 = j + 1; 1 < a.length; i++) {
if(a[i].compareToIgnoreCase(a[j]) < @) {
String temp = a[j];
afj] = a[il;
a[i] = temp;

}
for (String arg : a) {
if (larg.isEmpty()) {
System.out.print(arg + " ");

}
albina Alena Alice alina ALLA Anastasya ArinA

BrzoB Metonta trim() oOccrieynBacT yAaJCHHE BCEX HAYaIbHBIX H KOHCUHBIX
cuMBOJIOB IpobenioB. Metox compareTolgnoreCase() BBIIIONHSET JICKCHKOTpa-
(uyeckoe cpaBHEHHE CTPOK MEXIY coboit mo mpaswiam Unicode. Omepatop
if(larg.isEmpty()) He T03BOJISIET BHIBOJUTH MyCTHIC CTPOKH.

IIpu ucnosb30BaHUH METOJOB Kilacca String, H3IMEHSIONMX CTPOKY, CO3JacTcs
HOBBIH OOHOBIICHHBIH 0OBEKT Kiacca String. CoXpaHUTh TIPOH3BEACHHBIC H3MEHE-
HHS SK3eMIDISIpa Kiacca String MOKHO TOJTBKO C MPHMEHEHHEM OTIEpaTopa TIPHCBaH-
BaHMS, T. €. YCTAHOBKOM CCHUTKH Ha BHOBB CO3JIAHHBIN 00BEKT. B creayromniem npu-
Mepe GYIET MOATBEPIKACH TE3UC 0 HEM3MEHACMOCTH SK3eMIUIsIpa THIa String.

/¥ # 2 # nepeAada cTpoku o ceuiake # RefString.java %

package by.bsu.strings;
public class RefString {
public static void changeStr(String s) {
s = s.concat(" Certified"); // co3daemca HoBas cmpoxa
// uau s.concat(” Certified”);
// uau s += " Certified”;
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}

public static void main(String[ ] args) {
String str = new String("Java");
changeStr(str);
System.out.print(str);

}
B pesynbrare GyeT BBIBSICHA CTPOKA:

Java

IlockombKy 0OBEKT OBUT IEPETAH MO CCBUTKE, TMOO0E H3IMEHEHHE 00BhEKTa B METO-
JI€ TOJDKHO COXPAaHATHCS U JUIS HCXOTHOTO 0OhEKTa, TaK KaK 00€ CChITKH PaBHOTMIPAB-
HBL. DTO HE MPOUCXOUT TI0 TOH MPHUUKHE, YTO BBI30B MeToAa concat(String s) mpu-
BOJHT K CO3/[AHHIO HOBOTO OOBEKTA.

IIpu cozganuu sKx3eMIvIspa Kiacca String IyTEM NPHCBAHBaHUS €0 CCHUIKH
Ha JIMTEpalL, IOCICTHUH IIOMENIACTCS B TaK HA3bIBAEMBIH «IIyJI JIMTEPaIoB». Eciu
B JlJaJIbHEHINIEM OYJIET CO3IaHa EIIE O/IHA CCHUIKA Ha JIMTEPAJL, SKBHBAJICHTHBIH paHEe
OOBSBICHHOMY, TO OGV/IET MPOM3BEACHA IOTBITKA JOOABICHHS €TI0 B «IIYJl JIHTEpa-
710B». Tak Kak HICHTHYHBIH JIATEPAIT TaM YIKE CYIIECTBYCT, TO JYyOIIHKAT HE MOYKET
OBITH pa3MEIIICH, H BTOPask CChUTKA OY/IET Ha CYINECTBYIONIMH JIHTEPail. AHAIOTHYHO
B CJIy4ac, €CIIH JIUTEPAll SBISETCS BBIUHCIIIEMBIM. 10 €CTh KOMITWISITOP BOCIIPHHH-
MaeT uTepansl 'Java' u "'J" + "ava'' Kak SKBUBAJICHTHBIC.

3 # cpaBHeHHE CChINOK M 0ObekTOB # EqualStrings.java

package by.bsu.strings;
public class EqualStrings {
public static void main(String[ ] args) {
String s1 = "lava";
String s2 = "lava";
String s3 = new String(“lava");
String s4 = new String(sl);

System.out.println(sl + "==" + s2 + " : " + (51

§2)); // true

System.out.println(s3 + "==" + s4 + " : " + (s3 == s4)); // false
System.out.println(sl + "==" + s3 + " : " + (sl == s3)); // false
System.out.println(sl + " equals " + s2 + " : " + sl.equals(s2)); // true
System.out.println(sl + " equals " + s3 + " : " + sl.equals(s3)); // true

}
B pesynbrare, Hanpumep, OyET BHIBEACHO!

Java==Java: true
Java==Java : false
Java==Java : false
Java equals Java : true
Java equals Java : true
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HecMmoTps Ha TO, YTO OJHHAKOBHIC 110 3HAUECHHIO CTPOKOBBIE OOBEKTHI PacIIoNIo-
YKCHBI B PA3JIMYHBIX YYACTKAX IIAMSITH, 3HAYCHHS HX X3II-KOJIOB COBIIAJAIOT.

Tak xax B Java Bce CCBUIKH XpaHSTCS B CTEKE, a 0OBEKTHI — B KY€, TO IIPH CO-
3JaHHH OOBEKTA $2 CHAYaJIa CO3JacTCs CChUIKA, a 3aTEM 3TOH CCBUIKE YCTaHABIHBA-
€TCS B COOTBETCTBHE OOBEKT. B [aHHOM cHTyaluu s2 acCOLUUPYETCS C YIKE CYIIeCT-
BYIOIITHM JTHTEPAITOM, TaK Kak 00beKT s1 yKe cJieNian cChUIKY Ha 3ToT muTepai. [lpu
CO3JIaHHWH $3 TIPOUCXOAMUT BHI30B KOHCTPYKTOPA, T. €. BHIJCIICHHE TIAMSITH TIPOHCKO-
JTUT PAHbITIC HHATHATH3AIHH, H B 5TOM cJTy4ae B Ky4e CO3/]acTCS HOBBIH OOBEKT.

CymecTByeT BO3MOXHOCTh C3KOHOMHTH TaMATh W TIEPEONPENCTHTh CCBUIKY
¢ 00bEeKTa Ha TUTEpAT TIPH MOMOTITH BhI30Ba MeTo/ia intern().

/ #4 # 3aHecenre B nya AuTeparos # Demolntern.fava

package by.bsu.strings;
public class DemoIntern {
public static void main(String[ ] args) {

String s1 = "lava"; // saumepan u CCHKG HG HE20
String s2 = new String("Java");
System.out.println(sl == s2); // false
s2 = s2.intern();
System.out.println(sl == s2); // true

B pauno# cutyanuu ccpuika s1 HHHIUATTH3UPYETCS JIHTEPAJIOM, OOJIaafoIHM
BCEMH CBOHCTBAMH 0OheKTa BIUIOTH JO BBI30Ba MeToM0B. BEI30B MeToma intern()
OpPTaHU3YET TIOUCK B «ITyJI€ JIUTEPAJIOBY» COOTBETCTBYIONIETO 3HAYECHHIO 0OBEKTa $2
THTEpana u TIPH TOJIOKHTETFHOM PE3YIIbTaTe BO3BPAIAET CChUTKY Ha HAUTCHHBIH
JTUTEPAN, a IPH OTPHIATEIIFHOM — 3aHOCHT 3HAUCHHE B TYIT H BO3BPAINACT CCHUTKY
Ha HETO.

Kaaccoi StringBuilder u StringBuffer

Kiacest StringBuilder u StringBuffer ssisorcs «Onu3HeniaMu» U 10 CBOEMY
npeTHa3HAUCHUIO OITU3KH K Kaccy String, HO B OTIMYHE OT MOCICTHETO CONEPKH-
Moe H pazMepsl 00bekToB KiiaccoB StringBuilder u StringBuffer MoxHO H3MEHSTS.

OcHoBHBIM oTTHYHEM StringBuilder ot StringBuffer sersercs motokobe3omac-
HOCTB TocyieHero. Boree BrIcokas ckopocTh 00paGoTKH €CTh CIIEACTBHE OTCYTCT-
BHS ToToKoOe3omacHoCTH Kiacea StringBuilder. Ero crienyer npuMeHsTh, eciu He
CYIIECTBYET BEPOSATHOCTH HCIIOIb30BAHUS 00BEKTa B KOHKYPHUPYIOIIHX MTOTOKAX.

C TOMOIIBIO COOTBETCTBYIOIMX MCETOJOB M KOHCTPYKTOPOB OOBEKTHI KIIaccoB
StringBuffer, StringBuilder u String MokHO TpeobpazoBBBaTH JPYT B JApYyTa.
Konerpykrop wiacca StringBuffer (taioke xak u StringBuilder) Moxer npuauMats
B Ka4cCTBE MapaMeTpa 00beKT String Wi HEOTpHIATEIBHBIH pazMep Gydepa. OObEKTHI
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5TOI0 KIacca MOXKHO IIpeoOpa3oBaTh B 00beKT Kilacca String MetonoM toString() win
C IIOMOIIIBIO KOHCTpYKTOpa Kiacca String.
Crietyer oOpaTHTh BHHMaHHE HA CIICIYIONHE METO/IBI:

void setLength(int n) — ycTanoBka pa3mepa Gydepa;

void ensureCapacity(int minimum) — ycTaHOBKa rapaHTHPOBAHHOTO MUHH-
MaJIbHOTO pa3Mepa Oydepa;

int capacity() — Bo3BpaImicHHE TEKyIIETo pazMepa Oydepa;

StringBuffer append(napamempel) — noGariicHHE K COACP)KHMOMY OOBEKTa
CTPOKOBOIO IIPEACTABICHHUS apIYMEHTA, KOTOPHIH MOKET OBITH CHMBOJIOM, 3HAYCHH-
cM 0a30BOIO THIIA, MACCHBOM H CTPOKOH;

StringBuffer insert(napamempei) — BcTaBka CHMBOJIA, OOBEKTa HJIH CTPOKH
B YKA3aHHYIO MO3HIHIO;

StringBuffer deleteCharAt(int index) — ynancuue cumBona;

StringBuffer delete(int start, int end) — ynaneHue noaACcTPOKH;

StringBuffer reverse() — oGparieHue coepkuMoro oObeKTa.

B wiiacce MpHCYTCTBYIOT TAKKE METO/IbI, AHAJIOTHYHBIC METOJIaM Kiiacca String,
takue Kak replace(), substring(), char At(), length(), getChars(), indexOf() u gp.

/S # 5 # ceosicTea obwexTa StringBuffer # DemoStringBuffe

package by.bsu.strings;
public class DemoStringBuffer {
public static void main(String[] args) {

StringBuffer sb = new StringBuffer();
System.out.println(“anuHa —> " + sb.length());
System.out.println(“paamep —>" + sb.capacity());
// sb = "Java"; // owubxka, moavxo a8 xnacca String
sb.append("Java");
System.out.println(“cTpoka -> " + sb);
System.out.println("pauHa —> " + sb.length());
System.out.println(“paamep —> " + sb.capacity());

sb.append("Internationalization");
System.out.println(“cTpoka —> " + sb);
System.out.println(“anuHa —> " + sb.length());
System.out.println(“pa3amep —> " + sb.capacity());

System.out.println(“peeepc -> " + sb.reverse());

}
PC?)yJ'IBTaTOM BBIIIOJIHCHHS JAHHOTO KOoJa 6y,Z[CTZ

nauaa —>0
pasmep —> 16
cTpoka —> Java
auHa —> 4
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pazmep —> 16

crpoka —> Javalnternationalization
AJHHa —> 24

pazmep —> 34

peBepc —> noitazilanoitanretnlavaJ

IIpu co3manuu oGbekta StringBuffer KOHCTPYKTOp 10 YMOTUAHUIO aBTOMAaTHYC-
CKH pe3epBHPYET HEKOTOPHIH 00beM MaMsTH (16 CHMBOJIOB), UTO B JIAJIbHCHIIIEM I10-
3BOJIIET OBICTPO MECHATH COACPIKHMOE OOBEKTA, OCTABASICh B IPAHUIIAX Y4ACTKA ITaMsi-
TH, BBIICTICHHOTO MoJ] 00beKT. PazMep pesepBHpyeMoH MaMATH MPH HEOOXOAUMOCTH
MOXXHO YKa3bIBaTh B KOHCTpyKTope. Ecmu JymuHa ctpoku StringBuffer mocre uamene-
HHS NIPCBBILIACT €10 Pa3Mep, TO EMKOCTh 0OBEKTa aBTOMATHYCCKH YBEIIHYHBACTCS,
OCTaBIIAsl IIPH 3TOM HEKOTOPBIH pe3epB Uil JaJIbHCHIIMX H3MeHEHHH. Metomom
reverse() MOKHO OBICTPO H3MECHHUTH MOPSIOK CHMBOJIOB B OOBEKTE.

Ecnmu meton, BeibiBacMbiii o6hekToM StringBuilder, mpou3BoguT H3MeHEHHS
B €TO COACPIKHMOM, TO 3TO HE [IPUBOJHUT K CO3JAHHIO HOBOTO 0OBEKTA, KAK B CIIy4ac
o0ObekTa String, a m3MeHsIeT TeKymuH 00bhekT StringBuilder.

/% # 6 # nzmererne obbekTa StringBuilder # RefStringBuilderja

package by.bsu.strings;
public class RefStringBuilder {
public static void changeStr(StringBuilder s) {
s.append(" Certified");

}

public static void main(String[ ] args) {
StringBuilder str = new StringBuilder("Oracle");
changeStr(str);
System.out.println(str);

}
B PE3YIIBTATC BBIIIOJIHCHUS 3TOTO KOJAa 6y,Z[GT BBIBC/ICHA CTPOKa:

Oracle Certified

O6sext StringBuilder nepenan B Mmetox changeStr() mo ccpuike, MoATOMY Bee
HU3MCHEHUS 0OBEKTA COXPAHSIOTCS | JUIS BRI3BIBAIOIIETO METO/A.

Jis xwiaccos StringBuffer u StringBuilder He nepeonpeencus metop! equals()
u hashCode(), 1. €. cpaBHHTH collep’)KHMOE ABYX OOBEKTOB HEBOIMOKHO, CIICAOBa-
TEIThHO X3M-KOJBI BCEX 0OBEKTOR 3TOTO THITA BEIYHCIISIFOTCS TaK JKe, KaK | JTS Kac-
ca Object. IIpu HICHTHYHOM CONCPKHMOM Y JIBYX SK3EMIUTIPOB, pazMepsl Gydepa
KKJIOTO MOTYT OTIIHYAThCA, MOSTOMY CPaBHEHHE HAa SKBHBAJICHTHOCTh OOBEKTOB
MPEACTABIACTCH HEOTHOZHAUHBIM.

/¥ # 7 # cpasHenue obbexToB StringBuffer v ux xaw-koios # Equ.

package by.bsu.strings;
public class EqualsStringBuffer {
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public static void main(String[ ] args) {
StringBuffer sbl = new StringBuffer();
StringBuffer sb2 = new StringBuffer(48);
sbl.append("Java");
sb2.append("Java");
System.out.print(sbl.equals(sb2));
System.out.print(sbl.hashCode() == sb2.hashCode());

PezynbraToM BRIONHEHHS JAHHOH TIPOTPAMMBI OY/IET JIBAXK]TH BBIBEACHHOE 3Ha-
yenue false.
CpaBHHTH COJICP)KHMOE MOYKHO CIETYIONHM 00pa3oM:

sbl.toString().contentEquals(sb2)

PeryAsipHble BbipakeHHs

Kiace java.util.regex.Pattern mpumcHsSeTCS U1 ONPENCICHUS PETYIIPHBIX
BBIpOKCHHH (IIaGI0HOB), JUIS KOTOPHIX HIICTCS COOTBETCTBHE B CTpOKE, haiiiic
HJIH JIPYTOM 0OBEKTE, [PEACTARISIONIEM II0CIIC[0BATEIIBHOCTh CHMBOJIOB. [lj1s o1-
penecHus Nab/IoHa IPUMEHSIOTCS CIIEI[HAIbHbIE CHHTAKCHYECKUE KOHCTPYKIIHH.
O KaKIOM COOTBETCTBHH MOXXHO IOIYYHTh HH(POPMAIHIO C IIOMOINBIO KJIacca
java.util.regex.Matcher.

Janee npuBeCHBI HEKOTOPHIE JIOTHYECKUE KOHCTPYKIHH JUIS 33/IaHUS I1a0JI0Ha.

Ecim HeoOxoaumo, 4ToOBI B CTPOKE, IPOBEPSEMOI HA COOTBETCTBHE, B KAKOH-TTHOO T10-
3HIIHH HAXOJTUJICS OJTHH U3 CHMBOJIOB HEKOTOPOTO CHMBOJTRHOTO Habopa, To Takoi Habop
(KTacc CHMBOITOB) MOYKHO OOBSIBUTD, HCTTONTB3YS OJTHY U3 CIICTYFOTIHX KOHCTPYKITHE:

[abc] a, buuc

[~abc] CHMBOJI, HCKJOUas a, b 1 ¢
[a-z] CHMBOJI MEXIy @ U Z

[a-d[m-p]] MexIy a 1 d, Wik MeXIy m 1 p

KpOMC CTaHJAPTHBIX KJIaCCOB CHMBOJIOB CYIICCTBYIOT IIPCHOIIPCIACIICHHBIC KJlac-
CBhI CHMBOJIOB!

. TmoboH cCMBOT
\d wimm \p{Digit} [0-9]

\D [~0-9]

\s nim \p{Space} [ \t\n\x0B\fir]
\S [M\s]

\w [0-9 A-Za-z]
\W [Mw]
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\p{Lower} [a-z]

\p{Upper} [A-Z]

\p{Punkt} M"H#$%& O*+,- /i <=>2@[\]" "]}~
\p{Blank} IIpoben wnu Tabynsims

HpH CO3JIaHHH PCEryJEIPHOTO BBIPpAXKCHHUA MOTYT HCIIOJIB30BaThCH JIOTHYCCKHC
OICpaIuu:

ab rocie a cienyet b
alb a 6o b
(@) a

CxoOKH KpOME HX JIOTHUYECKOTO Ha3HAUCHHS TAKXKE HCIOIB3YIOTCS JUTS BBIJICIC-
HUS TPYII.

JI1s onpeaericHUs pEry/IsIpHBIX BRIPAKCHHH HEJOCTATOYHO OJHHX KJIACCOB CHM-
BOJIOB, T. K. B IIA0JIOHE YacTO HY)KHO YKa3aTh KOJIMYESCTBO MOBTOpeHHUH. [ 51010
CYIIECTBYIOT KBAHTH(HKATOPHI.

a? a OIVH pa3 WIN HHU pazy
a* a HOJIb WA Horee pa3
at+ a OfWH WIH Goree pas
ain} anpas

ain,} a n win 6oree pas
a{n,m} aoTnjgom

CymiecTByeT elre JiBa TUMa KBAaHTH(PHKATOPOB, KOTOPhIe 06pa30BaHbI MpHOaBIIe-
HHeM cyddurca «?» (cmaboe WIH HETOITHOE COBMAJICHUE) HITH «+» (OKaTHOS» HITH
COOCTBEHHOE COBIAJICHUCE) K BBIIICIICPCYHCIICHHBIM KBaHTH(pHKaTopam. HemnomHoe
COBIIAICHHE COOTBETCTBYET BHIOOPY C HAUMEHEE BO3MOXKHBIM KOJIHYECTBOM CHMBO-
JIOB, a COOCTBEHHOE — C MaKCHMAaJIbHO BO3MOXKHBIM.

Kirace Pattern ucnosnb3yercs Jyig npocTo o6pabotku cTpok. i Gosiee ciiok-
HOM 06paboTKH cTpok Henob3yercs kiace Matcher, paccMaTpuBacMbIi HIDKE.

B xnacce Pattern oOnsBIEHH CIIETYIOIHE METO/THL:

Pattern com pile(String regex) — Bo3Bpamaet Pattern, koTopbiif COOTBETCTBY-
€T regex;

boolean matches(String regex, CharSequence input) — mpoBepsieT Ha cooT-
BETCTBHE CTPOKH input MabIoHy regex;

String[] split(CharSequence input) — pa3buBaeT cTpoKy input, yYHTHIBASL, YTO
pa3JieTUTENIEM SRIsieTCs MAGIoH;

Matcher matcher(CharSequence input) — Bo3BpamaeT Matcher, ¢ momoripio
KOTOPOTO MOKHO HAXOJHTh COOTBETCTBHUS B CTPOKE input.
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C nomoipio Metoa matches() wiacca Pattern MO>KHO IIpOBEPATH HAa COOTBET-
CTBHE MAGIOHY LEIIYIO CTPOKY, HO €C/IH HEOOXOUMO HAHTH COOTBETCTBHS BHYTPH
CTPOKH, HAIIPHUMEP, ONPEICIIITh YUACTKH, KOTOPHIE COOTBETCTBYIOT HIAGIOHY, TO
kimacc Pattern He MoxxeT ObITh Hcmonb3oBaH. JIJIa Takux omepanuid HEoOXOAHMO
ucrnonb3oBath Kiace Matcher.

HauansHoe coctosHHe 00bekTa Tuma Matcher He omnpeneneHo. [lombiTka BBI3-
BaTh KaKo#-JIHOO MeTOJT Kiacca JUTS H3BICUeHHS HHPOPMAIHH O HAUJACHHOM COOT-
BETCTBHH TIpHBE/ET K BosHHKHOBeHHIO omuOkH IllegalStateException. J[ng Toro,
YyTOOBI HayaTh paboTy ¢ oobekToM Matcher, HyXHO BRI3BaTh OIHH H3 €TO METO/IOB!

boolean matches() — mpoBepseT, COOTBETCTBYET JTH BCSI HHPOPMATIHS MAGIOHY,

boolean looking At() — monck nocaeq0BaTEIBHOCTH CHMBOJIOB, HAaUWHAOTTEHCS
C HavyaJIa CTPOKH H COOTBETCTBYIOIICH MAGTIOHY;,

boolean find() win boolean find(int start) — uIeT nocnegoBaTeIBHOCTh CHM-
BOJIOB, COOTBETCTBYIOIIMX IIa(uIoHY, B j000M MecTe cTpoku. [lapametp start yka-
3BIBACT HA HAYAJIBHYIO MO3HIUIO IIOUCKA.

Hnorna HeoGxomquMo cOpocHTh cocTosHHE dKk3eMiupipa Matcher B ncxogHoe,
JuIs sToro mpuMensieTes: Metol reset() wim reset(CharSequence input), KoTopsIii
TaloKe YCTAaHABITHBAET HOBYIO IIOCIIC[OBATEIILHO CTh CHMBOJIOB JUISI IIOUCKA.

Jl1s1 3aMeHBI Beex IOII0CIIEI0BATEIIBHOCTEH CHMBOJIOB, YIORICTBOPSIOIIHX MIalyio-
HY, Ha 33JIaHHYIO CTPOKY MOXXHO IpUMEHHTH MeTo] replaceAll(String replacement).

B perynsprom BelpakeHun Ui Gosiee yIoOHOH 0OpabOTKH BXOJHOH TMOCIICIOBa-
TEJIHOCTH HIPUMEHSIFOTCS TPYIIIIBL, KOTOPHIC NOMOTAIOT BRLIC/THTD YACTH HAHJICHHOH II0/1-
TIOCITETOBATETTRHOCTH. B 111abriose oHu 0603Ha4aroTest ckoOkamu «(» 1 «)». HoMepa rpyrm
HAUMHAFOTCS ¢ eMUHHIIBL. Hymepast Tpymia coBmajacT co Beel HAHCHHOH TIOIOCTIEI0Ba-
TENHHOCTHIO. Jariee PUBEICHBI METOTBI TS H3RITCUEHHS HH(OPMAIHH O TPYTITIAX.

String group() — Bo3BpamacT BCIO MOATIOCIICAOBATENIFHOCTD, YAOBICTBOPSIO-
1Yo MAGIOHY;

int start() — Bo3Bpamm@acT WHJEKC MEPBOTO CHMBOJIA MOATIOCIICIOBATETbHOCTH,
VJIOBJIETBOPSIONICH MabIoHy;

int start(int group) — Bo3Bpam@acT HH/CKC TIEPBOTO CHMBOJIA YKA3aHHOM TPYTIITHL,

int end() — Bo3Bpam@aeT WHACKC MOCIEIHETO CHMBOJIA TIOMOCIIEIOBATETHHO-
CTH, YJIOBJICTBOPsIONICH mabIoHYy;,

int end(int group) — Bo3Bpam@ACT HHACKC MOCIIEIHETO CHMBOJIA YKA3aHHOH IPYIILIEL,

String group(int group) — BO3BpaIACT KOHKPETHYIO IPYIILY 110 IIO3HIMH;

boolean hitEnd() — Bo3BpamacT uctuHy, eciti GbUT JOCTHTHYT KOHEI[ BXOTHOH
[OCIIC/[OBATEIIBHOCTH.

Cneayronuii NmpUMEp IOKa3hIBAET, KAK MOXKHO HCIIOJIb30BAaTh BO3MOXKHOCTH
kimaccoB Pattern u Matcher g noucka, pazGopa u pa3GHBKH CTPOK.

/* # 8 # 00paboTKa CTPOK C NOMOWBH) ABAOHOB # DemoR

package by.bsu.regex;
import java.util.regex.Pattern;
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import java.util.regex.Matcher;
import java.util.Arrays;
public class DemoRegular {
public static void main(String[ ] args) {
// npoBepka Ha coomBencmBue CmMpoxu wabaoHy
Pattern pl = Pattern.compile("a+y");
Matcher ml = pl.matcher("aaay");
boolean b = ml.matches();
System.out.println(b);
// nouck u Bsibop nodcmporu, 3adaHHOU wabaoHoM
String regex = "(\\w{6, D@(\\wr\\.)([a-2]{2,4})";
String s = "aapeca an.nouthi:blinov@gmail.com, romanchik@bsu.by!™;
Pattern p2 = Pattern.compile(regex);
Matcher m2 = p2.matcher(s);
while (m2.find()) {
System.out.println("e-mail:

+ m2.group());
}

// pazbuerue CMpoKU HG noOCMPOKU C hpuMeHeHueM uiabsona 6 xadecmBe pasdesumens
Pattern p3 = Pattern.compile("\\d+\\s?");
String[ ] words = p3.split(“javaStiger 77 javaémustang");
System.out.print(Arrays.toString(words));

}
B pesynbrate OyaeT BHIBEICHO:

true

e-mail: blinov@gmail.com

e-mail: romanchik@bsu.by
[java, tiger, java, mustang]

Hcnonb3oBaHue TPVYIIIL, a TAKKC COGCTBCHHBIX H HEIIOJIHBIX KBaHTH(bHKa’DOpOB.

/¥ # 9 # rpyniisl v KBAHTHGGHKATOPS! # Groups.java %

package by.bsu.regex;
public class Groups {
public static void main(String[ ] args) {
String input = “abdcxyz";

simpleMatches ("([a-z]*)([a-z]+)", input);
simpleMatches ("([a-z]?)([a-z]+)", input);
simpleMatches ("([a-z]+)([a-z]*)", input);
simpleMatches ("([a-z]?)([a-z]?)", input);

}
public static void simpleMatches(String regex, String input) {
Pattern pattern = Pattern.compile(regex);
Matcher matcher = pattern.matcher(input);
if(matcher.matches()) {
System.out.println(“First group:
System.out.println("Second group:

+ matcher.group(1));
+ matcher.group(2)+ "\n");
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} else {
System.out.println("nothing\n");

}

PesynpraT paboThl IpOrpaMMBL:

First group: abdcxy
Second group: z

First group: a
Second group: bdcxyz

First group: abdcxyz
Second group:

nothing

B nepBoM cityuac K 1iepBoi IpyIIie OTHOCITCS BCE€ BO3MOKHBIE CHMBOJIBL, HO IIPH
5TOM OCTacTCS MHHUMAJIBHOE KOJIHUECTBO CHMBOJIOB 1L BTOPOH IPYIIIIBL.

Bo BropoM ciyuae Juis epBoi IPYIIIBI BEIOHPAETCS HAUMEHBIIIES KOJIHUECTBO
CHMBOJIOB, T. K. HCIIOJIb3yETCS CJIA00E COBIIAJICHHE.

B tpeTthem cirydae nepBoii rpyme GyAeT COOTBETCTBOBATH BCS CTPOKA, a JUIS BTO-
poii HEe ocTacTcs HH OAHOTO CHMBOJIA, TaK KaK BTOpas IPYIIIA HCIIOJIB3YET ciIaboe
COBTIAJICHHE.

B ueTtBepTOM CITyyae cTpoka HE COOTBETCTBYET PETVIIIPHOMY BRIPHKCHHIO, T. K. JUTS
JIBYX TPYII BRIOHPaeTCsS HAUMEHBITIEE KOTHIECTBO CHMBOJIOB.

2! HTEPHaAUHWOHaAAU3aAUNA MTPUAOCIKEHUS

Kiace java.util.Locale mo3pomnseT yyecTh 0COOEHHOCTH PETHOHATBHBIX TPE-
CTaBIICHHUH aipaBUTa, CHMBOJIOB, YHCEIL, JIaT H TIPOoY. ABTOMaTHYCCKH BHPTYaJIbHAS
MalllHHa HCTIOJIB3YET TEKYIIME PETHOHAIBHBIC YCTAHOBKH OIICPAl{HOHHOMH CHCTEMBI,
HO IIPH HEOOXOTUMOCTH HX MOYKHO H3MEHATS. J[JI1 HEKOTOPBIX CTpaH PETHOHAIbHBIC
MapaMeTphl YCTAaHABIIMBAIOTCS C IOMOIIBIO KOHCTaHT, Hampumep: Locale US,
Locale. FRANCE. Jlis Bcex octanpHbIX 00bhekT Locale Hy)kHO co3maBaTh ¢ ToO-
MOIIBIO KOHCTPYKTOpA, HATIPUMED:

Locale rus = new Locale("ru™, "RU");

Omnpe/IeTHTh TEKYIIHH BAPHAHT PETHOHAIBHBIX MapaMETPOB MOXKHO CIIETYIOIIIHM
obpazom:

Locale current = Locale.getDefault();

A MOYKHO ¥ H3MCHUTS JUTS TEKYIIETo sKk3eMIuigpa (instance) JVM:

Locale.setDefault(Locale.CANADA);
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Ecnu, nanpumep, B OC yctaHorieH peruoH «bemapych» WIH B IPWIOKECHHH C 110-
Moo new Locale(''be", "BY"), To crexyronmii ko (TIpH BBRIBOAC PE3YIIHTATOB
BBITIOJTHCHHA Ha KOHCOJ'H))

current.getCountry(); // xod peauoHa

current.getDisplayCountry(); // Ha3Banue peauoHa

current.getLanguage(); // k00 A3sixa pezuoHa
current.getDisplaylanguage(); // HazBanue A3bika peauoHa

IIO3BOJEICT IIOJTIYHHTH HH(i)OpMaI.[HIO O pCTHOHC B BH/JC!

BY
Benapych
be
Gestopycckuii
JI1 co3taHus MPUITOXKEHUH, TIO/UIEPKHBAIOIIMX HECKOIBKO S3bIKOB, CYIECTBYET
nenbii psayn pemieHud. CaMoe JIOTHYHOE M3 HHX — JAYOIHpOBaHHE COOOIICHUH

Ha Pa3sHBIX S3bIKaX B pasHBIX (paiilax ¢ SKBHBAJICHTHRIMH KITFOYaMH C TTOCIEYIO-
[IUM H3B/ICUCHHEM HH(pOpMaHH Ha OCHOBEC 3HAUCHHUS 3aJaHHOH JoKamH. JlaHHOE
pCIICHHE OCHOBAaHO Ha B3auMojcHcTBHH KiaccoB java.util.ResourceBundle
u Locale. Kinacc ResourceBundle npenaznayeH s B3auMOEHCTBHS C TEKCTOBBI-
MH ¢aiIaMu CBOHCTB (pacimpenuc. properties). Kasxuprit o0sekT ResourceBundle
npeacTasisieT coboil HabOp COOTBETCTBYIOIIMX IIOJTHIIOB, KOTOpPHIE pPa3icilEOT
OJHO M TO k¢ 0a30BO€ HMS, K KOTOPOMY MOYKHO IIOJIVUHTH JOCTYIL YEpe3 II0JIE
parent. CIieqylOMuii CIIHCOK NOKA3bIBAET BO3MOKHBIH Ha0Op COOTBETCTBYIOIHX
pecypcos ¢ 6azoBeiM HMeHEM text. CHMBOJIBI, CIICAVIOIIME 3a Ga30BBIM HMCHEM,
NIOKA3bIBAIOT KOJI S3BIKA, KOJ CTPAHBI U THII ollepalHoHHOH cuctembl. Hanpumep,
(aiin text it CH.properties coorBeTcTByeT 00bekTy lOcale, 3amaHHOMY KOq0M
HTabSHCKOTO s3bIKa (it) u kogoM cTpausl Ieetinapuu (CH).

text.properties

text_ru_RU.properties
text it CH.properties
text_fr_CA.properties

YUto6s1 BeIOpath ompefencHubii o0nekT ResourceBundle, crieayer BrI3BaTh
OJMH M3 CTaTHYECKHX HCPErpyKeHHBIX McTonoB getBundle(napavemper).
Crnenyromuii gparMeHT BhIOHpacT text oGhekTa ResourceBundle s oGnekra
Locale, KoTopsIii cOOTBETCTBYET ppaHITy3CKOMY S3bIKY H cTpaHe Kanana.

Locale locale = new Locale("fr", "CA");
ResourceBundle rb = ResourceBundle.getBundle("text", locale);

Ecnu 06bext ResourceBundle gms 3aganroro o6bsekta Locale He cymiecTByeT,
1o MeTo/] getBundle() m3pneueT HauGoree obmmit. Ecim obmiee onpenenenue daiina
pecypcoB He 3aj1aHo, 10 MeTox getBundle() rerepupyeT HCKIIOUHTENBHYIO CHTYAIIHIO
MissingResourceException. UtoGsI 310 HE MPOH30IIIIO, HEOOXOAHUMO OOECIICUHTD
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Haiuyue Ga3zoBoro ¢aita pecypcoB 6¢3 cyddukcoB, a HMCHHO: text.properties
B JIOIOJTHCHHC K YACTHBIM CJIYYasiM BHJIA:

text en US.properties
text_ru_RU.properties

B ¢aiinax cBoHCTB HH(POPMAIHS JIOTDKHA OBITh OPTAaHH30BaHA O TPHHIHITY:

$#KoMMeHTapui
groupl.keyl
groupl.key2 = value2
group2.keyl = value3..

valuel

Hanpumep:

label.button = submit
label.field = login
message.welcome = Welcome!

HIIH

label.button = npuHaTs
label.field = norux
message.welcome = Jobpo noxanoBats!

B xmacce ResourceBundle onpesiener pa/1 Mofie3HBIX METOIOB, B TOM YHCIIE Me-
To getKeys(), BosBpampronmii o6sekT Enumeration, koTopbli HpHUMEHSETCS
JUTSL TIoCTIeI0BaTENThHOTO oOpateHus K aneMeHTaM. MHokecTBo Set<String> Bcex
wnouert — MetofoM keySet(). KonkpeTHoe 3HaueHHE O KOHKPETHOMY KITFOUY H3-
BiIeKkacTes MeTo/loM getString(String key). OTcyTcTBHE 3ampalidBacMoro Kiroda
MPHBOJUT K TCHEPAIHH HCKTIOUCHHS. [[pOoBepHTh HaHUHE KTfoua B (aiiyic MOKHO
MetofioM boolean containsKey(String key). Metonst getObject(String key)
U getStringArray(String key) H3BIEKaIOT COOTBETCTBEHHO OOBEKT H MACCHB CTPOK
IO IIEPEaBacMOMy KIIIOUY.

B cnenyromeM npuMepe B 3aBHCHMOCTH OT BBIOOpa IIOJIb30BATE/ISl H3BCCTHAS
¢pa3a GyJeT BHIBSCHA HAa OJTHOM H3 TPEX S3BIKOB.

A # 10 # noasepxka pasniHbIX 936ik08 # Hamletinternatior

package by.bsu.resource;
import java.io.IOException;
import java.util.locale;
import java.util.ResourceBundle;
public class HamletInternational {
public static void main(String[ ] args) {
for (int i = 8; 1 < 3: i++) {

System.out.println("1 — aHrawickuii /n 2 — 6enopycckuit \n awboi — pycckuin ");

char i = 0;

try {

i = (char) System.in.read();
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} catch (IOException e) {
e.printStackTrace();
}
String country =
String language =
switch (1) {
case '1':
country = “US";
language = "EN";
break;
case '2':
country = "BY";
language = "BE";
break;

wu,

}

Locale current = new Locale(language, country);

ResourceBundle rb = ResourceBundle.getBundle("property.text", current);
String s1 = rb.getString("str1");
System.out.println(sl);

String s2 = rb.getString("str2");
System.out.println(s2);

Bcee daiinbr citeayet pasMECTHTh B KaTajore property B KOpHE IIPOEKTa Ha o[-
HOM YPOBHE C MaKESTaMH [P HIOKCHHUS.
@aiin text_en_US.properties coepHT cIICIYIONIYI0 HHPOPMAITHIO:

strl = To be or not to be?
str2 = This is a question.

@aiin text_be BY.properties:

strl = Bbiub a60 He ObINL?
str2 = Bochb y 4bIM NbITaHHE.

@atin text. properties:

strl = BbITh MM He OBLITHL?
str2 = Bor B 4ém Bonpoc.

Eciu B pe3yiibTaTe BHITOTHEHHS MPUIIOKEHHS HAa KOHCOJIb PE3Y/IbTaThl BBIAIOTCS
B HEUHTAEMOM BHJIE, TO CJIEYCT H3IMCHHTh KOAUPOBKY (haiiia HITH CHMBOJIOB.

JUts B3auMOJCHCTBHSA C properties-paiylaMH MOKHO CO37aTh CIICIHATBHBIH
KJ1ace, SK3EMIUISP KOTOPOTO MO3BOIIHT HE TOJIBKO H3BIIEKaTh HH(POPMAIHIO TI0 KITIO-
Yy, HO U H3MEHSTh 3HAUCHHUE JIOKATH, YTO CACAET €T0 YIOOHBIM JUIS UCTIOIb30BaHUS
NIPH HHTEPHAIMOHATTH3AIUH IPUIOKEHHH.
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A # 11 # meHeaxep pecypcos # ResourceManager.java

package by.bsu.resource;
import java.util.locale;
import java.util.ResourceBundle;
public enum ResourceManager {
INSTANCE;
private ResourceBundle resourceBundle;
private final String resourceName = “property.text";
private ResourceManager() {
resourceBundle = ResourceBundle.getBundle(resourceName, Locale.getDefault());
}
public void changeResource(lLocale locale) {
resourceBundle = ResourceBundle.getBundle(resourceName, locale);
}
public String getString(String key) {
return resourceBundle.getString(key);

QKSGMHJISIP KJ1acca MOYKET OBITh CO3/IaH TOJIBKO OJIHH, H BCC MPHIIOXKCHHUC T10JTb-
3YyCTCH €10 BO3MOXKHOCTAMH.

/¥ # 12 # uzBrevenine nHbopMatni 13 (haiiaa PECYDCOB H CMEHA ACKaAH #

ResourceManagerRun.java %

package by.bsu.resource;

import java.util.locale;

public class ResourceManagerRun {

public static void main(String[ ] args) {
ResourceManager manager = ResourceManager.INSTANCE;
System.out.println(manager.getString("str1"));

manager.changeResource(new Locale("be","BY"));
System.out.println(manager.getString(“stri"));

}

KayecrseHHo pa3paboTaHHOE IPHWIMKEHHE OOBIYHO HE COJICPKHT THTEPAIIOB THIIA String.
Bcee HeoOxotuMbIE cOOOIIEHUS XpaHSITCS BHE CHCTEMBL, B YACTHOCTH, B properties daii-
nax. Yo mo3BomseT 6e3 MepEKOMITHITSIHE Kojla 6€300JIe3HEHHO H3MEHSTH JTI000E Co-
OOIIEHHE WTH HHPOPMAIHIO, XPAHSTIYIOCS BHE KITACCOB CHCTEMBI.

n HT€PHAaUMOHAAU3aALUMUS YHUCEA
CraHIapThl MPEJACTARTICHHS JAT M YHCET B PA3THUYHBIX CTPAHAX MOTYT CYIIeCT-

BeHHO oTTHyathea. Hampumep, B I'epMmanuu ctpoka «1.234,567» BocnpHUHHMacTCS
KaK «OJHa ThICS4a JBECTH TPHALATH YETHIPE IIENBIX ISATHCOT IMICCTHAECAT CEMb
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TBICSUHBIX», JUIS PYCCKUX H (ppaHIy30B JaHHAS CTPOKA IPOCTO HEMOHATHA U HE MO-
MKET MPEACTABIATD YUCIIO.

YtoOBI c/1e1aTh TaKyIo HHGYOPMALHIO KOHBEPTHPYEMOI B pa3IHYHBIC PETHOHAIIb-
HBIC CTAaHJAPTHL, IPHMEHSIOTCS BO3MOXKHOCTH Kiacca java.text. NumberFormat.
IepBBbIM JeIoM ClleyeT 3a1aTh HIIH IIOIYYHTh TeKyImi o0bekT Locale ¢ maGiona-
MH PETHOHAJIBHOTO CTaHAAPTa H CO3/1aTh C €TO MOMOIIBIO 0OBEKT (POPMAaTHPOBAHUS
NumberFormat. Hanpumep:

NumberFormat nf = NumberFormat.getInstance(new Locale("RU"));

C KOHKPETHBIMH PETHOHAJIBHBIMH YCTAHOBKAMH HWJIH C YCTAHOBJIICHHBIMH IO YMOJI-
HaHHIO JUTS IIPHITOMKCHHSA

NumberFormat.getInstance();

Jlanee nns npeoGpa3oBaHusg CTPOKH B UHCIO H 0OPAaTHO HCTIONB3YIOTCS METOBI
Number parse(String source) u String format(double number) coorBeTcTBEHHO.

B mpeanmaracmom mpuMepe NMpOM3BOAHTCS MPEOOPa30BAHHE CTPOKH, COACPMa-
MEH YHCITO, B TPH Pa3IHYHBIX PETHOHANBHBIX CTAHIAPTa, a 3aTEM OJTHO M3 WHCEI
mpeoOpasyeTcs W3 OJJHOTO CTaHIApTa B JBa APYTHX.

A # 13 # pernonanstbie npeacragaenns yncea # DemoNumber

package by.bsu.num;
import java.text.*;
import java.util.locale;
public class DemoNumberFormat {
public static void main(String args[ 1) {
NumberFormat nfGe = NumberFormat.getInstance(Locale.GERMAN);
NumberFormat nfUs = NumberFormat.getInstance(Locale.US);
NumberFormat nfFr = NumberFormat.getInstance(Locale.FRANCE);
double iGe = 0, iUs = 8, iFr = 0;
String str = "1.234,5"; // cmpoka, npedcmaBaawuas 4ucao
try {
// npeobpaszoBarue cmpoku 8 2epMaHckul cmanoapm
iGe = nfGe.parse(str).doublevValue();
// npeobpazoBarue cmpoku 6 amepuxaHckull cmandapm
iUs = nfUs.parse(str).doubleValue();
// npeobpazoBarue cmpoku 6o @parnuysckull cmandapm
iFr = nfFr.parse(str).doubleValue();
} catch (ParseException e) {
System.err.print("Error position: " + e.getErrorOffset());

}
System.out.printf("iGe = %f\niUs = %f\niFr = %f", iGe, iUs, iFr);

// npeobpa3zoBaHue 4ucna u3 2epMaHckoz20 B amepuxaHcxkul cmaHdapm
String sUs = nfUs.format(iGe);
// npeobpazoBarue 4ucaa uz 2epMarcko2o B0 gparuyysckull cmandapm
String sFr = nfFr.format(iGe);
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System.out.println("\nUs " + sUs + "\nFr

}

+ sFr);

}

PesynpraT paboThl IPOrpaMMBI:

iGe = 1234,500000
iUs = 1,234000
iFr = 1,000000

Us 1,234.5

Fr 1234,5

AHAJOTHYHO BEHITOIHSIOTCS Iepexoabl 0T OJAHOIO PErHOHAJIBHOIO CTaHJAapTa
K JpyromMy IipH O’DOGpZDKCHHH ACHCKHBIX CYMM C ,Z[O6aBJ'ICHHCM CHMBOJIa BaJIFOTHI.

UHTepHauMoHaAn3aums AaT

VYHTHIBaS HCTOPHYECKH CIIOKHBIIHECS CIIOCOOBI 0TOOPasKCHHUS TATHI U BPEMEHH
B Pa3TTHYHBIX CTPaHaX H PETHOHAX MHPA, B S3BIKE CO3/[aH MEXaHH3M TMOJUIEPYKKH BCEX
HAI[HOHATIbHBIX OCOOEHHOCTEH. DTy 3ajady pemmacT kiace java.text.DateFormat.
C ero moMOIIbIO YYTCHBL: HEOOXOHMOCTD IPEACTABICHUS MECSIIEB H JTHCH HEIETH
Ha HAITHOHAJIBHOM SI3BIKE; CTICHH(HYECKHE MOCIIC0BATEIbHOCTH B 3aIIHCH JAThI H Ya-
COBBIX II0SICOB; BO3MOYKHOCTH HCITOJIb30BAHHS PANTHYHBIX KAJICHIAPCH.

IIpouecc nomy4eHus 0GbEKTa, OTBEYAIOILETO 33 0OPabOTKY PETHOHAIBHOTO CTaH-
JlapTa JIaThL, IIOXO’K HA CO3JaHHE 0OBEKTA, OTBEYAOIIETO 33 HAIIHOHATbHBIC TIPE/ICTaB-
JICHHUSI YUCEIT, & HMEHHO:

DateFormat df = DateFormat.getDateInstance(DateFormat.MEDIUM, new Locale("BY"));

HJIH 110 YMOJIYaHHIO!

DateFormat.getDateInstance();

Koncranta DateFormat. MEDIUM yka3piBacT Ha To, 4TO0 OYAYT HPEACTAaBIICHBI
TOJIBKO J]aTa M BpeMs 0€3 YKa3aHUs YacoBoro mosica. JjIs yKa3aHUS 4acOBOTO Iosica
HCIONB3YIOTCS KOHCTaHTHI Kiacca DateFormat co snayennem LONG u FULL.
Koncranta SHORT mnpumenseTca s cOKpallicHHOW 3allMCH JaThl, TJC MeCHIl
MPECTaRICH B BHJE CBOETO TIOPSIKOBOTO HOMEDPA.

Jlois momyyeHHs TaThl B BHAC CTPOKH JUTS 33J]JAHHOTO PETHOHA HUCTIONB3YETCS Me-
Tof String format(Date date) B Buzc:

String s = df.format(new Date());

Merton Date parse(String source) npeoOpa3oBHIBacT MEPEAAHHYIO B BHJIE CTPOKH
JIaTy B 0OBEKTHOE MPEACTARICHHE KOHKPETHOTO PETHOHAIBHOTO (pOpMaTa, HalpHMeEp:

String str = "April 9, 2012";
Date d = df.parse(str);
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Kiace DateFormat conepskut GoibIioe KOJHUSCTBO METOJIOB, MO3BOJISIOIIHX
BBIIIOJIHATD Pa3HOOOpAa3HbIC MAHHUITY/LILMH C JATOH H BPEMEHEM.

B xayecTBe mpuMepa paccMOTpeHO NpeoOpa3oBaHHE 3aJaHHOHN JaThl B pa3iIHy-
HBIC PETHOHAJIBHBIC ()OPMATBL.

// # 14 # pernonasbrbie npeacTasAenus AaT # DemoDateFormat.)

package by.bsu.dates;
import java.text.DateFormat;
import java.text.ParseException;
import java.util.*;
public class DemoDateFormat {
public static void main(String[] args) {
DateFormat df = DateFormat.getDateInstance(DateFormat.MEDIUM, Locale.US);
Date d = null;
String str = "April 9, 2612";
try {
d = df.parse(str);
System.out.println(d);
} catch (ParseException e) {
System.err.print("Error position: " + e.getErrorOffset());
}
df = DateFormat.getDateInstance(DateFormat.LONG, new Locale("ru","RU"));
System.out.println(df.format(d));

df = DateFormat.getDateInstance(DateFormat.FULL,Locale.GERMANY);
System.out.println(df.format(d));
}

Pesynmprat paGoThl IPOTpaMMBI:

Mon Apr 9 00:00:00 EEST 2012
9 Anpean 2012 1.
Montag, 9. April 2012

Yro6se1 IIOJIYYHTDh IIPCACTABICHUC TeKyIJ.[Cﬁ AaTbl BO BCCX BO3MOKHBIX PCrHO-
HAJIBHBIX CTAHAApTaX, MOXKHO BOCIIOJIb30BaThCA CJICAYIOMHM d)paI‘MCHTOM KoJa:

Date d = new Date();
Locale[ ] locales = DateFormat.getAvailableLocales();
for (Locale loc : locales) {
DateFormat df = DateFormat.getDateInstance(DateFormat.FULL, loc);
System.out.println(loc.toString() + "---> " + df.format(d));

}

B pesynbrate Gy/eT BHIBEICHA Mapa COTEH CTPOK, KK/1asi H3 KOTOPBIX MPEICTaBISIET
TEKYIILYIO JaTy B COOTBETCTBHH C PETHOHAIBHBIM CTaHAAaPTOM, BRIBOTHMBIM MEpes
JlaTol ¢ MOMOTIBIO HHCTPYKIHH loc.toString().
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dopmaTMpoBaHHue CTPOK

Jlns cosmanus opMaTHPOBAHHOTO TEKCTOBOTO BBIBOJA TIPETHA3HAYEH Kilacc
java.util. Formatter. D1oT Kiacc obecneunBaet npeobpazoBanue GopmaTta, O3BO-
JISEOTTIEE BHIBOJTHTH YHCITA, CTPOKH, BPEMSI H JATHI B TI0OOM HEOOXOAHMOM pa3padoT-
YHKY BHJIE.

B xnacce Formatter o0bspnen metox format(), KoTopsiif mpeobpasyeT nepeian-
HBIC B HETO MapaMETPHI B CTPOKY 3aJJaHHOTO (popMaTa H COXpAHSIET B OOBCKTE THIIA
Formatter. Anamoruynsiii MeTox 0OBsIBIICH Y K1accoB PrintStream u PrintWriter.
Kpome Toro y 310X KiI1accoB o0bspiIcH MeToA printf() c mapaMeTpaMu, HICHTHYHEI-
MH nmapameTpaM MeTosa format(), KOTOpBIH OCyIIECTRISIET (POPMATHPOBAHHBIH BbI-
BOJ| B IIOTOK, Torga Kak Metoj format() coxpaHseT U3MEHEHHSA B OOBEKTC THIIA
Formatter. Takum o6pa3zom, Metox printf() aBTOMaTHUECKH HCMOIB3YET BO3IMOK-
HocTH K1acca Fomatter u nmogo6en dyuxuuu printf() saeixa C.

Knacc Formatter mpeoGpasyer JBoHuUHYIO (GOpMY NPEACTABICHHS JaHHBIX
B ¢popMaTHpoBaHHBIH TeKeT. OH coXpaHsIcT (OpMaTHPOBaHHBIH TEKCT B Gydepe, co-
JIEPKUMOE KOTOPOTO MOXKHO TIONYYHTh B JIFOOOH MOMEHT. MO)KHO TPEAOCTaBHTh
wiaccy Formatter aBToMaTHUECKYIO TOJJICPKKY 3Toro Oydepa muOO 3a/1aTh €ro
SIBHO TIPH co3/TaHHH 00bekTa. CyIIEecTBYET BOSMOKHOCTh coXpaHeHHs Gydepa Kiac-
ca Formatter B daiire.

Jlst cozqanus 0ObeKTa Kilacca cymiecTByeT Oosee IeCATH KOoHCTpyKTopoB. Hinke
MPHBEICHBI HanOoIee yoTpednseMbIe:

Formatter()

Formatter(Appendable buf)

Formatter(Appendable buf, Locale loc)

Formatter(String filename) throws FileNotFoundException

Formatter(String filename, String charset) throws FileNotFoundException,
UnsupportedEncodingException

Formatter(File outF) throws FileNotFoundException

Formatter(OutputStream outStrm)

Formatter(PrintStream printStrm)

B npuBeaeHubIx o6pasnax buf zamact 6ydep At GopMaTHPOBAHHOTO BBHIBOJA.
Eciu napametp buf pasen null, xiacc Formatter apromatuuecku pazMemacT 00b-
ekt tuma StringBuilder 1 xpanenus ¢popmatupoBanHoro BeiBoja. [lapamerp loc
OIIPECIIICT PETHOHAJIBHBIE U SI3BIKOBBIC HACTPOHKH. EC/IH HHKAKHX HACTPOCK HE
3aJJaHO, HCIIOJIB3YIOTCS HACTPOHKH 1o yMomdanuio. [lapameTp filename 3amaer ums
¢aiia, KoTopslii mOTy4YHT popMaTHpOBaHHBIH BhIBoJ. Ilapamerp charset ompene-
nseT KoxupoBKy. Eciiu oHa He 3aJjaHa, HCHIONB3YETCS KOAHPOBKA, YCTAHOBICHHAS
no ymomyanuro. [lapametp outF mepenact cehuiky Ha OTKPBITHIH (halil, B KOTOPOM
OymeT XpaHUThCS (hOPMATHPOBAHHBIA BHIBOJ. B mapamertpe outStrm mepemaetcs
CCHITKA Ha TIOTOK BBIBOJIA, KOTOPHIH OYIET MOTy4aTh 0T(hOPMATHPOBAHHBIC JAHHBIC.
Ecnu ucnompayetcs aiist, BHIXOHbIC JaHHBIC 3aTUCHIBAIOTCS B (paidil.
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HexoTopsie MeToBI KiTacea:

Formatter format(Locale loc, String fmtString, Object... args) — ¢dopmatu-
PYET apTyMEHTHL, IICPENaHHBIC B apIYMEHTE IEPEMEHHOH JIJTHHEI args, B COOTBETCT-
BHUH co crierudukatopamu opmata, copepxammmucs B fmtString. Ilpu dpopmatu-
POBaHHH HCIIONIB3YIOTCS PErHOHAJIBHBIE YCTAaHOBKH, 3ajaHHbIC B loc. Bo3spampaer
BBI3BIBAIOTIIME 00BeKT. CYINECTBYET MEPETPYKEHHAS BEPCHS METo/Ia 6€3 HCTOITh30-
BaHHS JIOKAJTH3ATIHH,

Locale locale() — Bo3BpamiaeT perHoHaJIbHBIC YCTAHOBKH BBI3BIBAIOTIIETO
00BeKTA,
Appendable out() — Bo3BpamacT cchUIKY Ha 0a30BBIH OOBEKT-IPHEMHHK

JUTS BBIXOTHBIX JIAHHBIX;

void flush() — mepenocut unbopmarmro w3 Gydepa GopMaTHPOBAHHS U TPOU3-
BOJIUT 3aITHCh B YKA3aHHOE MECTO BBIXOTHBIX JaHHBIX, Haxoasuruxcs B Oydepe. Metox
Yarie BCETO HCTONb3yeTes 00bekToM Kiacca Formatter, cRa3aHHBIM ¢ (haiiioM;

void close() — 3akpbIBacT BhI3BIBAIONIHE 00beKT Kiacca Formatter, yto mpuBogut
K 0CBOOOYKIECHHIO PECYPCOB, HCIIOJIb3yeMbIX 00bekToM. Ilocie 3akphiTHs 0ObeKTa THIIA
Formatter o He MOYKET HCIIOIB30BaThCS MOBTOPHO. [IOIBITKA HCTIOIB30BaTh 3aKPHI-
TBIH OOBEKT IIPUBOTUT K IeHepanuy uckodcHus Turna Formatter Closed Exception.

IIpu dpopMaTHPOBAHHH HCTIOIB3YIOTCS CHCIH(PHKATOPHI hopMaTa:

Cnennduxarop Boimosmsiemoe ¢opMaTHpoBaHHe
¢dopmara

%a [TecTHaaIaTepuaHOE 3HAYEHKE C TUIABAIONTE TOUKON
%b Jlormaecxoe (6yneB0) 3HAUSHIE apTyMeHTa

%c CHMBOIILHOE TIpEZICTaBIIeHNe apTyMeHTa

%d JlecsTuuHOE 1110 3HAYEHUE apryMeHTa

%h X»Im-Kof apryMeHTa

Y%e OKCMOHEHITHATHHOE TIPe/ICTaBIeHNE apTyMeHTa

%f JlecaTMaHOE 3HaYE HIUE ¢ TUIABAFOIE i TOUKO#

%g Bribupaer 6onee KopoTkoe peAcTaBneHne u3 AByX: Yoe win % f
%o BocsmepmaHoe 11e10e 3Haue Hie apTyMeHTa

%n BceTapka cumBona HOBOM cTpokn

%s CrpoxoBoe Ipe/IcTaRIeHHe apIyMeHTa

%t Bpems u gara

%x [MTecTHammATepHUHOE 116106 3HAUCHNE apIyMeHTa
% % Bcrapxka 3n2Ka %

- 0.

Taxoke BO3MOMKHBI CHEIU(DHKATOPHI C 3aVIABHBIMH OyKBaMH: %A (SKBHBaJICHTHO
%a). QopMaTHpOBaHHE C HX MOMOIBIO 00CCIEUHBAET IEPEBO/] CHMBOJIOB B BEPX-
HUU PETHUCTP.
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S # 15 # chopmaruposariie CIPOKK ApH oMot mMetoAa formal(l # Simpleforr

package by.bsu.format;
import java.util.Formatter;
public class SimpleFormatString {
public static void main(String[ ] args){
Formatter f = new Formatter(); // obvsaBrenue obvexma
// @opmamupoBanue mexcma no opmanmy %S, %
f.format("This %s is about %n%S %c", "book", "java", '8');
System.out.print(f);

}

B PE3YJIBTATE BBITIOJIHECHHSA 3TOI0 KOJA 6y}16T BBIBCJICHO:

This book is about
JAVA 8

S # 16 # hopmarupopanme YHceA ¢ HeroAL30BaHHeM ChieliHpHkaropoe ¢
FormatterDemoNumber.java %

package by.bsu.format;
import java.util.Formatter;
public class FormatterDemoNumber {
public static void main(String[] args) {
Formatter f = new Formatter();
f.format("Hex: %x, Octal: %o", 100, 100);
System.out.println(f);
f = new Formatter();
f.format("%a", 100.001);
System.out.println(f);
f = new Formatter();
for (double i = 1000; i < 1.6e+18; i *= 100) {
f.format("%g ", i);
System.out.println(f);

}
B PE3YJIBTATE BBITIOJIHECHHSA 3TOI0 KOJA 6y}16T BBIBCJICHO:

Hex: 64, Octal: 144
0x1.90010624dd212p6

1000.00

1000.00 100000

1000.00 100000 1.00000e+07

1000.00 100000 1.00000¢+07 1.00000e+09

Bee crermdukatopsr Juis GopMaTHPOBaHHS JAThl U BPEMEHH MOTYT YHOTpeE-
6nsThes Tonmbko Jiist THToB long, Long, Calendar, Date.
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B Tabnuiie npuBeICHBI HEKOTOPHIC H3 CIEH(PHKATOPOB (popMaTa BpEMEHH U JIATHI.

Cneunduxatop BruinosiHsiemoe npeodpa3zoBaHHe
¢dopmara
%tH Qac (00-23)
%tl Tac (1-12)
%tM MunyTH Kak fecatrnaroe 1enoe (00-59)
%tS CexyHIH Kak gecarmaroe renoe (00-59)
%tL Mmmmacexysmsr (000-999)
%tY Ton B weThIpex3HATHOM hopmMaTe
Y%ty Ton B nBY3HAUHOM dopmare (00-99)
%tB ITomHOe HazBaHMe MecsIa («SIHBAPhY )
%tb win %th Kpatkoe HazBaHie Mecsia («STHBY)
%tm Mecsr B iBy3ragHOM hopmare (1-12)
%tA ITonHoe Ha3BaHMe AHA HeenH («IATHHIIAY)
%ta Kpatxoe HazpaHie THA HemeTH («IIT»)
%td Jesrs B 1By3HaTHOM dopmare (1-31)
%tR To xe, uto u "% tH: % tM"
%tT To xe, uto u "% tH: % tM: %tS"
%ftr To xe, ato 1 "% tL: % tM:%tS % Tp'" tne % Tp = (AM mwin PM)
%tD To xe, ato 1 "% tm/%td/%ty"
% tF To xe, uto 1 "% tY—%tm—%td"
%tc To xe, uto 1 "%ta %tb %td %tT %tZ %tY"

[*# 17 # chopmaTuposatue Aatel 1 Bpemenin # FormatterDen

package by.bsu.format;

import java.util.*;
public class FormatterDemoTimeAndDate {
public static void main(String args[]) {
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Formatter f = new Formatter();

Calendar cal = Calendar.getInstance();

// BbiBo0 6 12-4yacoBoM BpemenHoM $opmane
f.format("%tr", cal);
System.out.println(f);

// nosaHopopManmsili B6i600 Bpemeru u Oamsi
f = new Formatter();

f.format("%tc", cal);
System.out.println(f);

// BbiB00 mexyue20 4aca u MUHyms
f = new Formatter();
f.format("%tl:%tM", cal, cal);
System.out.println(f);
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// BceBo3moxnsili BbiBo0 Mecaua

f = new Formatter();

f.format("%tB %tb %tm", cal, cal, cal);
System.out.println(f);

}
B PE3YJIBTATE BBITIOJIHECHHSA 3TOI0 KOJA 6y}16T BBIBCJICHO:

03:28:08 PM

IIT sinB 06 15:28:08 EET 2006
3:28

SuBapn auB 01

CrenudukaTop TOYHOCTH NPHMEHSIETCS TOJIBKO B cHelH(HKaTopax ¢opmarta
%of, %oe, %og JUTS JAHHBIX C IUTABAIOIICH TOYKOH U B criciiuuKaTope %os — IS CTPOK.
OH 3a7aeT KOJIMYECTBO BRIBOAMMBIX JICCSITHYHBIX 3HAKOB WK cuMBoiioB. Hanpumep,
cnerudukaTop %10.4f BEIBOAUT YHCITO ¢ MUHHMAIILHOU IIMPUHOH TioJis 10 cuMBoO-
JIOB U C YCTHIPHMS JCCATHYHBIMU 3HakaMH. [IpuHSTAs 110 YMOTYaHHIO TOYHOCTh
paBHa [IECCTH JICCATHYHBIM 3HAKAM.

IIpuMEHEHHBIH K CTPOKaM CIIEIH(PHUKATOP TOUHOCTH 3a/1aCT MAKCHMAJIBHYIO JUTH-
Hy moyis BhiBoJla. Hampumep, cnienuduratop %S.7s BHIBOJAUT CTPOKY JUTHHOH HE
MEHee MATH U He 6oJiee CEMH CHMBOJIOB. EciTH cTpoKa JUTHHHEE, KOHEYHBIE CHMBOITHI
OTOpaCHIBATOTCS.

Hwke npuBesieH puMep HCMONTb30BaHus (riaro opMaTHPOBaHHS.

/% # 18 # npumenenne (hnaros thopmartupoBania # FormatterDemeo

package by.bsu.format;

import java.util.*;

public class FormatterDemoFlags {

public static void main(String[] args) {

Formatter f = new Formatter();
// BsipaBruBarue Bnpabo
f.format("|%10.2f|", 123.123);
System.out.println(f);

// BoipaBHuBarue 6rebo

// npuMeHenue ¢aaza '-'

f = new Formatter();
f.format("|%-10.2f|", 123.123);
System.out.println(f);

f = new Formatter();
f.format("% (d", -100);

// npuMerenue $aaza ' ' u ‘('
System.out.println(f);

f = new Formatter();
f.format("%, .2f", 123456789.34);
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}

// npuMererue ¢aaza ',’
System.out.println(f);

f = new Formatter();

£.format("%.4f", 1111.1111111);

// 3adanue moyHocmu npedcmabaenud 04a 4ucen
System.out.println(f);

f = new Formatter();

f.format("%.16s", "Now I know class java.util.Formatter");
// 3adarue moyHocmu npedcmaBaerus 048 CmMpok
System.out.println(f);

B PE3YILTATC BBIIIOJIHCHUS 3TOTO KOJAa 6y,Z[CT BBIBC/ICHO!

123,12

(123,12 |

(100)

123 456 789,34
1111,1111

Now I know class

3aAaHma K TaaBe 7

BapuaHt A

1. B xaxoM ciioBe TekeTa k-10 OYKBY 3aMCHHTH 3aJaHHBIM CHMBOJIoM. Ecim &
GOITBINIE JUTHHBI CITOBA, KOPPEKTHPOBKY HE BBHITIOTHSATH.

2. B 1ekere kaxryio GyKBY 3aMEHHTH €¢ TIOPSIKOBBIM HoMepoM B anidapure. 1Ipu
BBIBO/IC B OJTHOM CTPOKE MEHaTaTh TEKCT C JIBYMS TIPOOEIaMH MEKTY GYKBaMH,
B CIICAYIONICH CTPOKE BHU3Y MO/ KXKI0H GYKBO#H TIeYaTaTh €€ HOMED.

3. B 1ekcte mocie 6ykBb P, eciiu oHa He MOCTIEIHSS B CJIOBE, OMHMO0YHO HaTleuaTa-
Ha GykBa A BMecTo O. BHECTH HCTIPaBIICHHS B TEKCT.

4. B TekcTe mociie A-To CHMBOJIA BCTABHTH 33aHHYIO TTOJACTPOKY.

5. Tlocrme kaaoro ciaoBa TEKCTa, 3aKaHUHBAIOIIETOCS 3aJIAHHOW TOJCTPOKOH,
BCTaBHTh YKA3aHHOE CIIOBO.

6. B zaBucumocTh oT npusHaka (0 win 1) B KaKA0H CTPOKE TEKCTa YAATUTh YKA3aH-
HBIH CHMBOJI BE3/IC, TJIC OH BCTPEUACTCS, WIIH BCTABUHTH €T0 MOCIIC A-TO CHMBOJIA.

7. W3 TeKkcTa yaauTh Bce CHMBOJIBL, KpoMe NpoOerIoB, He IRIFoILHecs OykBaMiL. Mexny
O CIIC0BATEITFHOCTSIMY TTOZPST WYUK OYKB OCTABUTH XOTS ObI OTHH MPoOert.

8. Vmamute U3 TEKCTa €10 YacTh, 3AKTOUECHHYIO MEKTY IByMS CHMBOJIAMH, KOTOPBIC BBO-
JITCS (HallpUMEp, MEKAY CKOOKAMH «(» H «)» WIH MESKILY 3BS3IOUKAMY «*» H T I1.).

9. OupenenuTs, CKOIIBKO pa3 HOBTOPSETCS B TEKCTE KAXK0E CIIOBO, KOTOPOE BCTpE-

YHacTcs B HCM.
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10. B Texcre HaHTH U HAIIEYaTaTh # CHMBOJIOB (M HX KOJIMYESCTBO), BCTPEUAIOIIIUXCS
HauOoJiee yacTo.

11. Hafita, kakux OyKB, INJACHBIX HJIH COIIACHBIX, OOJIBINE B KAYIAOM TPEIIOKEHHH
TEKCTA.

12. B CTHXOTBOpPEHHH HAHTH KOJIMYCCTBO CJIOB, HAUMHAIOIIMXCS H 3aKAHYHBAIO-
MIUXCS TIaCHOH OYKBOH.

13. HamreuaTats 6€3 OBTOPEHHS CI0Ba TEKCTA, Y KOTOPBIX TIEPBast H TIOCIIETHSS Oy K-
BBI COBIAJIATOT.

14. B TekcTe HaHTH W HAaTIeYaTaTh Bee CI0BA MAKCHMATbHOH H BCE CII0BA MHUHHMAITh-
HOHM JJTHHBL

15. HamreuaTath KBHTaHI[HIO 00 OTUIATE TEJIETPAMMBI, €CITH CTOHMOCTD OJTHOTO CJTIOBa
3ajaHa.

16. B CTHXOTBOPEHHH HAWTH OTHHAKOBbIC OYKBHL, KOTOPHIE BCTPEHAFOTCS BO BCEX CITOBAX.

17. B TeKcTE HAlTH IIEPBYIO NOACTPOKY MAKCHMAJIBHOM JUTHHBL, HE COICPIKAILYIO OYKB.

18. B tekcTe ompenenuth Bee comiacHble OyKBBI, BeTpedaroluecs He Oosee ueM
B JIBYX CJIOBax.

19. TIpeoOpazoBaTh TEKCT TaK, YTOOBI KAXKJIOC CJIOBO, HE cojepikaliee HeandaBuT-
HBIX CHMBOJIOB, HAYHHAJIOCH C 3aIJIABHOH OYKBHL

20. IopcuuTaTh KOJIMUECTBO COJACPIKAIIMXCS B JIAHHOM TEKCTE 3HAKOB IIPECIIUHAHUS.

21. B 3aaHHOM TEKCTE HAUTH CYMMY BCEX BCTPEHAIOIIUXCS ITHPP.

22. V3 xona Java ynanuth Bce KoMMeHTapuu (//, /*, /*%).

23. Bce ctoBa TEKCTa BCTPEUYAIOTCS YETHOE KOJIHUECTBO Pas, 3a HCKIIIOYEHHEM OJHO-
ro. OnpenenuTs 310 ciIoBo. lIpH cpaBHEHHH CIIOB PETHCTP HE YUHTHIBATD.

24. OnpeaeuTh CYMMY BCEX TIEBIX YHCEIT, BCTPEHATOTIHXCS B 33TaHHOM TEKCTE.

25. V3 TekcTa YIaNHTh Bee JTUIITHHE TIPOOEITHI, €CITH OHH Pa3/ICIISIOT JIBa Pa3THUYHBIX
3HaKa MPETMHAHUS H €CJTH PSJIOM ¢ HUMH HaxoJHTCS €Il OJHH MPoOe.

26. CTpoka cOCTOMUT H3 yrnopsgoucHHbIX yncen ot 0 qo 100000, samucaHHBIX TOJT-
psn 6e3 mpoberno. ONpegeTUTh, YTo OYIET HOICTPOKOH OT MOHIIUH 71 10 .

27. OnpeaeuTh KOTHICCTBO BROMKICHHH 3aJaHHOTO CJI0Ba B TEKCT, HTHOPHPYS pe-
THCTP CHMBOJIOB H CUHTast OYKBHI «&», «&», H «H», «i» OJTHHAKOBBIMH.

28. IIpeoOpazoBaTh TEKCT TaK, YTOOBI TOJIBKO IIEPBBIC OYKBBI KAXKJIOTO MPEIOKEHUS
OBLTH 3aIJIABHBIMH.

29. 3aMECHHUTD BCE OJJHHAKOBBIC PSIOM CTOSIIUCE B TEKCTE CHMBOJIBI OJ{HUM CHMBOJIOM.

30. BriBecTH B 3aJaHHOM TEKCTE BCE CJIOBA, PACTIONIOKHB HX B aI(paBHTHOM MOPSIKE.

31. Ilopcuurath, CKOJIBKO CJIOB B 33JJAHHOM TEKCTE HAUWHAETCS C IIPOIIUCHOH OYKBHI.

32. IopcuuTath, CKOJIBKO pa3 3aJaHHOE CJIOBO BXOJMT B TEKCT.

Bapuant B

Co3aTh iporpaMmMy 06pabOTKH TEKCTa YYSOHHKA TI0 TPOTPAMMHPOBAHHIO C HC-
nmoJib3oBaHHeM kiaccoB: Cumgon, Cnoso, I Ipeonoscenue, Absay, Jlexcema, Jlucmunz,
3nak npenunanua u ap. Bo Beex 3agauax ¢ (pOpMHpPOBaHHEM TEKCTa 3aMEHSTH Taby-
JISIHA U TTOCIIE0BATEIIFHOCTH MPOGETIOB OJHUM TIPOOCIIOM.
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HpC,Z[BapI/[TCJ'II)HO TCKCT CJICAYCT pa306pa’rb Ha COCTaBHBIC YAaCTH, BBLIIIOJIHUTD

OJJHO U3 IICPCHHCIICHHBIX HWKC 3aI[aHHf{ H BBIBCCTH IIOJIY YSHHBIN PE3YJIbTAT.

1. Hafitn HauGoIbIIEE KOIIMYECTBO MPEIIOKEHHH TEKCTA, B KOTOPBIX €CTh OJHHA-
KOBBIC CJIOBA.

2. BrBecTH Bee NPeyTosKeHHS 33JAHHOTO TEKCTA B TIOPSIKE BO3PACTAHUS KOITHYECT-
Ba CJIOB B Ka)KJIOM M3 HHX.

3. Haiith Takoe cioBO B TIEPBOM TIPEUIOKCHHH, KOTOPOTO HET HH B OJHOM
H3 OCTATBHBIX MPE/TOKCHHH.

4. Bo Bcex BOTMIPOCHTENBHBIX MPETOKEHUIX TEKCTa HAUTH U Harmeyatath O3 To-
BTOPEHHH CJIOBA 33/[aHHOM JUTHHBL.

5. B KaXJToM TPEUTOKCHHH TEKCTa MOMEHSITh MECTAMH TIEPBOE CIIOBO C TIOCHEN-
HHM, HE H3MCHAS JUTHHBI TIPETTOKCHHUS.

6. HameuaTaTh coBa TeKCTa B ajipaBUTHOM MOPSIKE 10 TiepBoit Gykee. CrioBa, Ha-
YHHAIOIIHECS C HOBOH OYKBBI, IIE4aTaTh C KPACHOH CTPOKH.

7. PaccopTupoBaTh cII0Ba TEKCTa MO BO3PACTAHHIO JOIH IACHBIX OYKB (OTHOIIIC-
HUE KOJIMYECTBA IACHBIX K 0OIIEMY KOIHYECTBY OYKB B CIIOBE).

8. CroBa TekcTa, HAUHHAIONIHECS C IIACHBIX OYKB, PACCOPTHPOBATH B aJI)aBUTHOM
MOPSKE TI0 TIEPBO COTIACHOH OYKBE CIIOBA.

9. Bce crtoBa TEKCTa pacCcOPTHPOBATH TI0 BO3PACTAHUIO KOJTMYCSCTBA 33/JAHHON GYKBBHI
B ciioBe. (JTOBA ¢ OJJHHAKOBBIM KOJTHUCCTBOM PACIIOJIOMKHTD B a7IpaBHTHOM TIOPSITKE.

10. CymecTBYET TEKCT U CIHCOK CJIOB. J[ISI KOKIOTO C/TOBa W3 3aJaHHOTO CITHCKA
HAHTH, CKOJIBKO Pa3 OHO BCTPEHAETCS B KAKJOM IPEUIOKEHHH, H PACCOPTHPO-
BaTh CITOBA TI0 YOBIBAHHIO OOTIIETO KOJHYECTBA BXOYK/ICHHH.

11. B xax10M NP EIOKSHUH TEKCTa HCKITIOUHTD TOJCTPOKY MAKCHMAJIbHOH JUTHHBL,
HAYHHAIOTIYIOCS U 3aKaHYHBAIOIIYIOCS 3aJAHHBIMH CHMBOJIAMH.

12. Y3 TekcTa yAamuTh BCE CITOBA 3aIAHHOW JITTHHBI, HAYHHAFOTIIHECS HA COTTIACHYIO
Oy KBY.

13. OTtcopTHpOBaTh CJI0Ba B TEKCTE MO YOBIBAHHIO KOJTHUCSCTBA BXOMK/ICHHH 3a1aHHO-
TO CHMBOJIA, 4 B CJTyYac PaBEHCTBA — MO ajipaBUTY.

14. B 3ajaHHOM TEKCTE HAWTH MOACTPOKY MaKCHMAITbHOH JUTHHBI, STBITSIONYIOCS Tia-
JTHHIPOMOM, T. €. YHTAIOTIYIOCS CJIeBa HAIPABO H CTIPaBa HAJIEBO OJIHHAKOBO.

15. TIpeoGpa3oBaTh KaK0€ CIIOBO B TEKCTE, YIAJIHB W3 HETO BCE CIISAYIONIHE (1Ipe-
JBITYIIHE) BXOKICHUS TIEPBOH (TIOCIIeTHEH) GYKBBI STOTO CIIOBA.

16. B HEKOTOpOM MIPEIOKECHHH TEKCTa CITOBA 3aJ]AHHOM JUTHHBI 3aMEHHTH YKa3aH-
HOH IOJICTPOKOH, JJIMHA KOTOPOH MOYKET HE COBIIAJATh C JJIMHOW CJIOBA.

Bapnant C

1. Tekct U3 #* CHMBOJIOB IIH(PYESTCS MO CICAYIOMIEMY IPABHITY:

— BCE CHMBOJIBI TEKCTa 3AIMMCHIBAIOTCS B KBAJ[PATHYIO TaOIHIY pa3MEpHO-
CTH 7 B MIOPSJIKE CIICBA HAIIPABO, CBEPXY BHHU3;
— T1abimuia nosopaunBaetcs Ha 90° 110 YaCOBOH CTPEIIKE;
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10.

11.

12.
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— 1-9 cTpoKa TaOJHIBI MEHSICTCS MECTAMH C TIOCICIHEH, 2-9 — C MPEATIo-
CJICHCH U T. J.

— 1-# cronber] TaOIIULBI MECHICTCSI MECTAMH CO 2-M, 3-H — ¢ 4-M H T. JI.

— 3anmMpOBAHHBIA TCKCT MOIYYAETCS B pe3yiibrare 00Xoua pe3yIbTHPYIO-
nicd TaOIHIBI TI0 CIHPAJIH TI0 YACOBOHM CTPEJIKE, HAYWHAS C JICBOTO BEPXHETO
yria.

SammdpoBaTh TEKCT 1O YKA3aHHOMY TPaBHITY.

HCKImOUH T W3 TEKCTa MOJICTPOKY MAKCHMATTBHOH JUTHHBI, HAYHHATOTITYIOCS H 3a-
KaHYHBAFOTI[YIOCS OJTHAM H TEM K€ CHMBOJIOM.

BbMepKHYTh M3 TEKCTa MHHHMATBHOE KOJTHUECTBO TIPEIOKCHUH TakK, YTOOBI
y MOOBIX JIBYX OCTaBINUXCS TMPETOKEHHH OBUTO XOTS GBI 0JTHO 00IIiee CITOBO.
OcyIEecTBHTh CKATHE AHITHHCKOTO TEKCTA, 3aMEHHB KAXKYIO TPYIITY H3 JIBYX
WIH GoJice PSAJIOM CTOSITIUX CHMBOJIOB Ha OJIHH CHMBOJI, 32 KOTOPBIM CIIEAyET
KOJTHYCCTBO €T0 BXOXeHUH B rpymmy. K mpumepy, ctpoka hellowoooorld gomk-
Ha oxuMathes B hel2owodrld.

PacnakoBaTh TEKCT, CHKATHIH MO MPABUITY W3 NPEHABLIYIIETO 32/ IaHHSL.
OnpeneluTh, YAORICTBOPICT JIH UMS (paiiia Macke. Macka MOJKET coJIepiKAaTh
CHMBOJIBI «?» (TIPOH3BOJIBHBIH CHMBOJIT) H «*» (MPOH3BOIBHOE KOIHYECTBO MPO-
H3BOJIbHBIX CHMBOJIOB).

Byxsennas 3amuch Tesic(hOHHBIX HOMEPOB OCHOBAHA HA TOM, YTO KOKJIOH upe
COOTBETCTBYET HECKONMbKo aHDHHCKUX OykB: 2 — ABC, 3 — DEF, 4 — GHI,
5—JKL, 6 —MNO, 7—PQRS, 8 — TUV, 9 — WXYZ. Hantucats niporpam-
MY, KOTOpasi HaXOJIUT B 33JTaHHOM TeNe(hOHHOM HOMEPE MOACTPOKY MaKCHMATh-
HOM JUTHHBI, COOTBETCTBYIOIIYIO CIIOBY H3 CIIOBapsI.

OcyimecTBUTh (OPMATHPOBAHUE 33]AHHOTO TEKCTa C BBIPABHHBAHHEM TI0 JICBO-
My kpato. [Iporpamma JoibkHa pa3GHBaTh TEKCT Ha CTPOKH C JUTHHOM, HE TPEBOC-
XOJSIIEH 3aJJaHHOTO KOJTHYECTBAa CHMBOJIOB. EC/IH ouepeTHOE CIIOBO HE TIOMe-
MACTCS B TEKYINEH CTPOKE, €T0 HEOOXOIHMO TIEPEHOCHTD Ha CIICAYIOTIIYIO.
H3MEeHUTD TpoTpaMMy U3 TIPEABIIYINETO IPUMEPA TaK, YTOOBI OHA OCYIIECTRIIS-
7a (popMaTHPOBAHHE C BRIPAaBHHBAaHHEM IO 0G0HM KpasiM. J[1st sToro 106aBUTH
JIOTIOJTHHTETTHHBIE TIPOGEITHI MEYKTY CITOBAMH.

Jlo6aBuTh K MporpaMMe W3 TPEIBIAYIICIO NMPUMEPA BOIMOKHOCThH IEpEeHOCA
cioB mo cioraM. [Ipeamonaraeres, 4To ecTh JAOCTYI K CJIOBApIO, B KOTOPOM
JUTSL KOKJIOTO CJI0Ba YKA3aHO, KAK OHO pa3OHBacTCs HA CJIOTH.

IIycTh TEKCT COACPKHT MHJUTHOH CHMBOJIOB H HeoOXomuMmo chopMHPOBATH
W3 HHX CTPOKY NyTeM KOHKaTcHal[uu. OnpenciiuTh BpeMs paboThl Koja.
Vekoputh mpornece, uernoib3ys kiace StringBuilder.

Asmoput™m Bappoyza — Vuiniepa Juis okaTHs TSKCTOB OCHOBBIBACTCSI Ha TIpe-
oOpazoBanuu bappoysza — Vuwmiepa. OHO TIPOM3BOIUTCS CIIEAYIONMM 00pa3oM:
JUTSL CJTOBA PACCMATPUBAIOTCS BCE €TI0 TIHKIIHUESCKHE C/IBUTH, KOTOPHIC 3aTEM COp-
THPYIOTCS B a(haBUTHOM TIOPSITKE, TIOCIE YeTo (POPMHPYETCS CTIOBO W3 TIOCIIE-
HHX CHMBOJIOB OTCOPTHPOBaHHBIX TIHKJIHUECKHX ¢/IBUTOB. K puMepy, Juts crmoBa
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13.

14.

15.

16.

17.

18.

JAVA muxmieckue capuru — 310 JAVA, AVAJ, VAJA, AJAV. Tlocne coptu-
poBkH 10 andasuty nomyduM AJAV, AVAJ, JAVA, VAJA. 3Hauut, pe3yiprar
npeobpazoBanus — ciioBo VJAA. PeanusoBath nporpaMMHO IpeoOpazoBaHUE
Bappoysa — Ywwiepa a7 JaHHOTO CJIOBA.

BoccTtanoBuTs ciioBo no ero npeodpazoBanuio bappoyza — Yiouiepa. K npume-
py, nomyuuB Ha BXoA VJAA, B pe3ymbrate paboThl MPorpamMMa JTOJDKHA BBIIATH
cioBo JAVA.

B Java xox moGaBuTh KoppeKTHBIC getter u setter-MeTobI JUTS BeeX TOJICH JTaH-
HOTO KJIacca MPH WX OTCYTCTBHH.

B TekcTe HeT clToB, HAMHHAIOTIMXCS OJHHAKOBBIMH GykBaMHu. HameuaTats cito-
Ba TEKCTa B TAKOM TIOPSIIKE, YTOOHI TI0 CIIeTHSS OYKBa KayKIOTO CJI0OBa COBMaJ(a-
7a ¢ mepBoH OYKBOM clIeAYIONMIETo cloBa. EellH Bee clioBa HEb3s HATIEYaTaTh
B TaKOM TOPSAKE, HAUTH TaKYIO TIETMOYKY, COCTOSATIYIO W3 HAHOOIBINETO KOJTH-
YECTBA CJIOB.

Teker mmpyeTes mo crneayromeMy MpaBHwIy: H3 HCXOJHOTO TCKCTa BEIOHpacTCs
1,4, 7, 10-i u T. 1. (0 KOHIIa TEKCTAa) CHMBOJIBL, 3aTeM 2, 5, 8, 11-i u T. 4. (JIo
KOHI[a TEKCTa) CHMBOJIBL, 3aTeM 3, 6, 9, 12-if u T. 1. 3anmmdponats 3a1aHHBIA
TEKCT.

B npeioskeHuu U3 72 CJIOB IIEPBOE CJIOBO IIOCTABHTH HA MECTO BTOPOIO, BTO-
pO€ — Ha MECTO TPETHEIO U T. J., (#-1)-€ cJIoBO — Ha MECTO 7-I0, 7-€ CJIOBO
MOCTaBUTh Ha MECTO MEPBOTO. B HCXOHOM U 1peoOpa30BaHHOM IIPEIIOKEHHSIX
MESKIY CIIOBAMH JOJDKHBI OBITh WIH OHMH IIPOOEIL, WIH 3HAK IIPSIIHHAHUS H O{UH
npoben.

Bce ci10Ba TekCTa paccopTHpOBaTh B HOpsKe YOBIBAHUS MX JUIMH, IIPH 3TOM BCE
CJTIOBa OIHHAKOBOH JUTHHBI PACCOPTHPOBAThH B TIOPSIKE BO3PACTAHUS B HHX KOJIH-
YECTBA IIACHBIX OYKB.

TecroBble 3aAaHnsa K maBe 7

Bonpoc 7.1.

Jan xox:

String s1 = "Minsk";
String s2 = new String("Minsk");
if(s1.equals(s2.intern())){

System.out.print("true");

} else {

System.out.print("false"),
h
if(s1==s2)¢

System.out.print("true");
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} elsef
System.out.print("false");

}

B peayabprate npu KOMITHITAIWH | 3aMycke OyeT BrBeAcHO (1):
1) truefalse
2) falsetrue
3) truetrue
4) falsefalse
5) omm6ka KOMITWISIHH: 33JaHBl HEKOPPEKTHBIC TapaMETphl JUII MeToa equals()

Bornpoc 7.2.

Jlan kot

StringBuilder sb1 = new StringBuilder("I like Java.");//1
StringBuilder sb2 = new StringBuilder(sb1);//2
if (sb1l.cquals(sb2)){
System.out.println("true"),
} else §
System.out.println("false");

H

B pesynbrarte npu KOMITHIISITIHE W 3aTycke OyaeT BhiBeaeHO (1):
1) true

2) false

3) onmmbKa KOMITHIIAIHH B cTpoke 1

4) onmOKa KOMITHIIATHH B CTPOKE 2

Bornpoc 7.3.
Yrto 6y,Z[CT PE3VILTATOM KOMITH/ISIITUH H BBIIIOJIHCHHS CJICAYIOMICTO KO)I&?

Pattern p = Pattern.compile("(1*)0"),
Matcher m = p.matcher("111110");
System.out.println(m.group(1));

1) BoIBOJ Ha KOHCOITB CTPOKH «111110%;
2) BBIBOJ Ha KOHCOIb CTPOKH «11111x»;
3) ommOKa KOMITHIISAIHH,

4) ommOKa BRITIOTHCHHS.

Bonpoc 7.4.

Y10 BHIBEJCTCS HA KOHCOJIb TIPH KOMITWISIIUU H BBITIOJTHCHHH CIICAVIOIIHX CTPO-
yek koga (1)?
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Locale loc = new Locale("ru", "RU"),
System.out.println(loc. getDisplayCountry(Locale. US));

1) United States;

2) Coenunaennsbie ITITaTh;
3) Poccus;

4) Russia;

5) ommHOKa KOMITHIISIIHH.

Bonpoc 7.5.

VikakuTe, KAKOMY TAKETy TIPHHAJIICIKAT KIJIACChL, TIO3BOJISIONIHE (pOPMATHPOBATH
yncina ¥ garel; NumberFormat u DateFormat.
1) java.text
2) java.util.text
3) java.util
4) java.lang



NMCKAKOYEHNA U OWUUBKIA

Cywecmayiom moits Ko OuUUbKU.

Axcuoma Po6epTca

Umo ona odHozo owubra, 01 Opy2020 —
UCXOOHBIE OaHHbIE.

Cnencteue BepMaHa Hz3 akcHoMbl PoGepTca

Huxozoa ne gvisgnaiime & npozpamme ownbru,
ecyii He 3Haeme, 4MO ¢ HUMU Oelams.

Pykoroactro IITeHH6axa

Uepapxusi MCKAIOUYEHUF U OHOOK

HckmoynTenbHbIe CHTYAIUH (HMCKITFOYESHHS) H OTMHOKH BO3HHKAIOT BO BPEMS BBI-
TIOJTHEHHS TIPOTPAMMBI, KOTJIa TTOSTBHBITIASICS TIpodiieMa He MOYKET OBITh pETlicHa B Te-
KYIT[eM KOHTEKCTE M HEBO3MOKHO TPOJOIDKEHHE paGoThl mporpaMmel. [IpumMepamu
«TOMYJISIPHBIX» OIIMOOK SIBJISEOTCS: ITOTBITKA HHICKCAI[HH BHE TPAHHI] MACCHBA, BBI-
30B METOJa Ha HYJICBOH CCBUIKE WJIH JICJICHHUE HA HYIIb. I[pH BOSHHKHOBEHHH HCKIIO-
YCHUS B MIPWIOKCHHH CO3JaETCs 0OBEKT, OIMUCHIBAIOIHH STO HCKITIOUCHHE. 3aTEM Te-
KYILUH XOJ BBIIIOJIHEHHUS TIPWIOXKEHHUSI OCTAHARIHBACTCS, H BKIIFOYACTCS MEXAHU3M
00paboTku ucwmoucHui. 1Ipu 5T0M cChUTKa Ha 0OBEKT-HCKITIOUEHHE TIepeaacTes 00-
paboOTUHKY UCKIIFOUEHHH, KOTOPBIH IIBITACTCS PEILHTH BO3HUKIILYIO IIPOGIIEMY U IIPO-
JIOJDKHTH BBITIOJTHCHHE MporpaMMBL. EciTi B KIacce HCTOb3yeTesl METOJT, B KOTOPOM
MOXXET BOHHKHYTH IIPOBEPSIEMAas HCKIFOUHTEIIBHAS CUTYALHsL, HO HE IIPEIYCMOTpeE-
Ha ec 00paboTKa, TO OIIHOKa BO3ZHUKACT EIIE Ha HTarie KoMy, Ilpu cosnanuu
TaKOTO METOJ[a MPOTPAMMHUCT 00s3aH BKIFOYHTH B KOJI METO/1a 00paboTKy HCKITIOUC-
HUM, KOTOPhIE MOTYT TEHEPHPOBATHCS B 5TOM METOJIE, WIH Tepeqath oOpaGoTKy
UCKITFOYCHHUS Ha GoJiee BHICOKHH YPOBEHb METOTY, BRI3BABIIEMY JaHHBIA METO.

HckmoueHue He TIOTDKHO BOCTIPHHHMAThCS KAK HEUTO BPEJHOE, OT KOTOPOTO Clic-
JyeT u3baBUTHCS OO0 1eHo#. UcKimoueHiHe — 3T0 HCTOUHHK JTOTIOTHHTEThHOM
HHpOpPMAI[HH O XOJE BBHITOIHCHUS TpWIoKeHHS. Takas wH(opMaIms Mo3BOISET
JTyYIlie Al THPOBATh KOJ{ K KOHKPETHBIM YCIIOBHSM €T0 HCIIOJh30BAHHUS, a TaKXKe
Ha paHHCH CTaJ UM BHISBUTH OITHOKH WM 3allIHTHTHCS OT WX BOSHHKHOBCHHUS B Oy-
JymieM. B poTHBHOM ciIy4ae «II0JJaBIeHHE» HCKITIOYCHHH MPHBEET K TOMY, UTO
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JII/ICI'IOAb3OBAHI/IE KAACCOB U1 BUBAHUOTEK

0 BO3HHKIIIEH OIMMOKe HUKTO He Y3HAET HIIH y3HAeT = |
. rowable
Ha CTAJHH HeKOPpeKTHO o0paboTaHHOH HHDOpMA-
nuH. [ToHCK MecTa BOZHHKHOBEHHS MOXEET ORITh /</ t\
3arpya, ?JIL i . | Error Exception
Kaxmol HCKIOUHTENIRHOH CHTYAIHH IIOCTaB-

IIeH B COOTBETCTBHE HEKOTOPBI KIAacce, SK3eMILLAD
KOTOPOTO HHHIHHPYETCA IIPH HCKIHUHTeIbHOH
CHTYAIHH. ECIIH TOXOAIIEro Kilacca He CYINEeCT-
ByeT, TO OH MOXeT OBITh CO3[aH PazpaloTuHkOM.
Bce HcKIHOUEHHS ABISAHOTCA HACIHETHHKAMH CY-
nepknacca Throwable u ero mogxmaccos Error
H Exception u3 magera java.lang.

HeKmouHTeNBHEIE CHTYALHH THIIA EITOr BOSHHKAKT TONBKO BO BPEMA BHIIONHE-
HHA IIpOrpaMMel. Takue HCKITIUEHHS CBA3AHEL ¢ CEPRE3HBIMH ONTHOKAMH, K TIPHMe-
PV, C e pelloNHeHHEM CTeKa, He ITOIeXaT HCITPAaRIeHHI0 H He MOTYT 00padarsIBaTk-
cA IIPHIIOKeHHeM. HeKOTOpEle KIAcCh H3 He papXHH Hacle yeMEIX oT Knacca Error
IIPHBEEHEL Ha pHC. 8.2,

Huxe mpHBe/ieHa HepapxHA KIaccOB IIPOBEPAeMBIX HCKITFUSHHIH, HAcIe/y eMBIX
or kimacca Exception IIpH OTCYTCTBHH B IellOUKe HAcleJOBaHHA Klacca
RuntimeException. Bo03MOXKHOCTE BOZHHKHOBEHHS ITPOBEPAEMOTO HCKIKUEHH ST
MOXKeT OBITH OTCIIEXKEHA ellle Ha ITalle KOMITIILIHH KoJa. KoMITHIIATOp ITpoBepsert,
MOXKeT TH JaHHEI MeTOJ TeHe PHPOBarh HIH 00padarkIBaTh HCKIOUEHHE .

[TpopepseMble HCKIFOUEHHA TONMAKHEL ORITE 00paboTaHEL B METO/Ie, KOTOPEI MO-
EeT HX TeHePHPOBarh, HIH BKIFOUEHEL B throws-cIIHCOK MeToma T JalbHeHIeH
0o0paloTKH B BEI3HIBAOIIHY MeTOIAX.

Bo Bpews BEITIONHEHHS MOI'YT TeHEPHPOBATbCA TAKKe HCKIFOUEHHS, KOTOPEHIE
MOTYT GBITE 00paGoTaHkl Ge3 yimepOa A BHITOTHEHHA MPOTPaMMEL. CTHCOK ATHX
HCKIIFUEHHH IIPHBeIeH Ha pHC. 8.4. B oTimHure OT IPOBepsAeMbIX HCKIFOUEHHH, KIacc
RuntimeException H MOpOXIeHHEIE OT HETO KIIACCH OTHOCATCS K HEIIPOBEPAeMEIM
HCKITFOUeHHAM. KOMITHIIATOp He IPOBepsIeT, MOKET IIH TeHePHPOBaTh H/HIH o0pada-
TEIBAaTk METON 3TH HeKIoueHHd. HernroueHnd THia RuntimeEx ception reHeppy-
FOTCA IIPH BO3HHKHOBEHHH OIMTHOOK BO BpeM BEITOTHEHH S TPHITOAKEHI.

ThreadDeath Error E(]— AssertionError

RuntimeException

Puc. 8.1, Hepapmia ocHosHEX
KAGC008 UCKMOYeRiil

VirtualMachineError

InternalError UnknownError OutOfMemoryError StackOverflowError

Puc. 8.2, Hexomopiie xpacces UCKmoueHUi, Hacnedyensie om Kigcca Error
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NoSuchMethodException CloneNotSupportedException l

NoSuchFieldException InterruptedException
#\\ﬁ\ /

lllegalAccessException Exception

TR

InstantiationException ClassNotFoundException

MalformedURLException UnknownHostException

\/

SocketException I0Exception Q—' EOFException

i I

ConnectException ObjectStreamException

il B

NotSerializableException InvalidClassException InvalidObjectException

Puc. 8.3, Hepapmua kiaccos nposepasmeix (Checked) UoKMOULMENLHEIX CUMY ayull

IMoueMy BOZHHKIIA HeOOXOOHMOCTE [elleHHA HCKIIOUeHHH Ha ITpOBepIeMEble
H HelrpopepAensele? [IpecTaBum, UTO CIIeYIOIIHE CHTYAIHH IIPOBEPIIOTCA HA Talle
KOMITHJLAIHH, & HMEHHO:
* JlelleHHE B LENOUNCIeHHEIX THITAX BHAA a/b ipu b=0 reHepHpyeT HCKIFOUEHHE
ArithmeticException;
*  HHJEKCAHI MAacCHBOB. BEIXOM 32 IIpe/iellbl MAcCHBA IPHBOHT K HCKIEOUEHHED
ArrayIndexOfBoundException;
* BEI30B MeTOJA Ha CCELUIKe BHIA obj.toString(), ecnu obj ccruraerca Ha null.
Ecmi GBI BOZMOKHOCTE TIOABIEHHA TIEPEUHCIeHHBIX HCKIFUEHHI ITPOBepIach
HA 3Tale KOMIDILAIHH, TO TH0ad ITOIEITKA HHASKCAIIHH MACCHBA HITH KA JEIH BEI30B
MeToma Tpebopamy Okl HITH OoKa try-catch, mmw cexipm throws. Taxolt Ko GBI GBI
NIPAKTHYECKH HEIIPHIOMEH I TIOHHMAHHA H IIONJePKKH, IIOITOMY YacTh HCKIFOUe-
HHH ORLTA BEIJIEIeHA B TPYIILY HETIPOBEePAeMELX H OTBeTCTBEHHOCTE 33 3allHTY IIPIIIO-
EEeHHA OT TIOCIeCTBHH HX BOSHHKHOBEHHA BONOKEHA Ha IIPOrPAMMHCTA.
Huxe mpHBeOeH CIHCOK YACTO BCTPEUAEMBIX B IIPAKTHKE IIPOTPaMMHPOBAHHA
HEIPOoBepAeMEIX HCKIIFOUEHHH, 2HAHHE IIPHYHH BO3HHKHOBEHHT KOTOPEIX Heo0Xo-
JHMO TIPH CO3JaHHH Kaue CTBEHHOTO KOJa.
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HckarwdeHue

3HaueHHe

ArithmeticException

ApudMeTHueckas OMHOKA: JeICHHE HA HYb H 7IP.

ArrayIndexOutOf BoundsException

HHaexc MaccHBa HAXOHUTCSA BHE TpaHHI[

ArrayStoreException

HazHaueHue SJIEMEHTY MAaCCHBA HECOBMECTHMOIO THITA

ClassCastException

HCI[Ol'lyCTHMOC NPHBECACHHC THITOB

ConcurrentModificationException

HekoppekTHas MOTHHKALHS KOJUIEKLHH

IllegalArgumentException

HpH BBI30BE METOJIAa HCIIOIb30RAH HE3aKOHHBIH apryMCHT

IllegalMonitor State Exception

HezaxkoHHas Oonepalys MOHHTOpa HA p‘aSGIlOKHpOBaHHOM SK3EMILTSIpE

IllegalStateException

Cpcna HIH NPHIIOXKCECHHEC HAXOAATCA B HCKOPPCKTHOM COCTOSAHHH

Illegal Thread StateException

TpCGyCMaﬂ onepanus HE COBMECTHMA ¢ TCKYIIHM COCTOAIHHEM MMOTOKA

IndexOutOfBoundsException

HCKO’[‘Opl:Iﬁ THIT HHAIEKCA HAXOHUTCSA BHE TPAHHIL

NegativeArraySizeException

Maccug cozgaraics ¢ OTPHUATCIBHBIM Pa3MEpoOM

NullPointer Exception

HCI[OHyCTHMOC HCIIOJIb30BAHHE HyJ'lCBOﬁ CCBLIKH

NumberFormatException

HenomycTumoe MpeoGpazo0BaHHe CTPOKH B YHCIOROH dopmar

StringIndexOutOfBoundsException

TTonbITKA HHAEKCAIIHH BHE TPpaHHIl CTPOKH

UnsupportedOperation Exception

B CTPCTHIIACH HEMOANACPIKHBACMAs ONEpallus

Puc. 8.4. Knaccor nenposepsaemoix ucrurodenuii, Haciedyemvix om xnacca RuntimeException

Cnoco6bl 06paboOTKN UCKAKOUEHMIH

Ecmu nipu BO3HHKHOBEHHH HCKITIOUCHHS B TEKYTTIIEM MeToie oOpaboTUHK He GynieT
0OHAapY)KEH, TO €r0 TIOHCK OYJIET TPOJIOJDKEH B METOJIE, BHI3BABIIEM JIAHHBIH METO/,
H TaK jJajice BIUIOTH JI0 MeToAa main() /T KOHCOTBHBIX TIPHIOKESHHH HITH JPYTOTO
METOJIA, 3AIMyCKAIOMIEN0 COOTBETCTRYIONIHH BH/T TIPHITOXKEHHS. EciH Jke ¥ TaM HCKITIove-
HHUe He Oyfer nepexpaucHo, T0 JVM BHITOTHHT aBApHHHYIO OCTAHOBKY TMPHIOKCHHS
¢ BbI3oBOM MeToAa printStack Trace(), BEIaroIero JaHHbIE TPACCHPOBKH.

Jlis mpoBepAEMOTO HCKITFOUCHHS BO3MOYKHOCTD €70 TEHEPAI[HH OTCIICKHBACTCS.
Ilepenaya 06paboTKH BHI3BIBAIOIIEMY METOAY OCYILECTRIIETCS C IIOMOILBIO OIIEpa-
Topa throws. B koHIle KOHI[OB HCKITIOUCHHE OyACT mepeAaHo B MeTod main(), e
H JTOJDKHA HAXOMHTHCS KpaiHss Touka oOpabdotku. J[oGarnsaTs onepatop throws me-
Toy main() mpeAcTapIsIeTCs JypHHIM TOHOM IIPOIPAMMHPOBAHUS, KaK O€30TBETCT-
BEHHOC JICHCTBHE IIPOIPAMMHUCTA, HE 0OpaIlafoIeT0 HHKAaKOTO BHUMAHHUS HAa ajlb-
TECPHATHBHOE BBIIIOJIHEHHE IIPOTPAMMBL.

Ha npakTrke HCIIOIB3yETCS OJJHH U3 TPEX CII0CO00B 00paboTKH HCKIIFOUCHHIH:
e IepexBaT H 0OpaboTka ucKIroucHHS B Ostoke try-catch metona;

* 0OBSABICHHEC HCKIOUCHHS B ceKUHU throws MeToAa u Iepeaya BBI3BIBAIOLIEMY

METOY (B MEPBYIO 0YEPETh JUTS MPOBEPACMBIX HCKITIOUCHHH);
*  HUCIOJT30BAHHE COOCTBEHHBIX HCKITFOUCHHH.

IlepBbiii MOIXOM MOKHO PACCMOTPETh Ha ciiemyroreM npuMepe. 1Ipu npeodpazora-
HHH COJICPYKHMOTO CTPOKH K YHCITY B OTIPE/ICTICHHBIX CHTYATHSIX MOSKET BO3HHKATh TIPOBE-
pseMoe uckmoucHue THra ParseException. Hampumep:
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public double parsefromFrance(String numberStr) {
NumberFormat nfFr = NumberFormat.getInstance(Locale.FRANCE);
try {
double numFr = nfFr.parse(numberStr).doublevValue();
return numfr;
} catch (ParseException e) { // npoBepsemoe uckawyeHue
// 1. 2enepayus cmandapmHo20 uckawdenus, H-p: IllegalArgumentException() — He o4eHb xopouio
// 2. 2eHepauyus CobcmBeHH020 UCKAHEeHUS
// 3. return @ unu 0py2020 3HGYEHUA NO YMOAHAHUN; — HexeaamenbHo

}

HcwrounTenbHas CHTyalus BOSHUKHET B CJIY4ae, €CIIH NEPElaHHas CTPOKa Co-
JIEP’KUT HEUHCIIOBBIE CHMBOJIBI WIH HE SIBILICTCS YMC/IOM. leHepHpyeTcsl oOBEKT
HCKJIOYCHHS, H VIIPARICHHE NIEPEIacTCs COOTBETCTRYIOIIEMY OiIoKy catch, B koTo-
pom oH oOpaGareBactes, uHaue Onok catch mpomyckaetcs. Brmok try moxowx
Ha OOBIYHBIH JoTHYecKHH OMok. briok catch(){} moxok Ha MeTON, MPHHUMAFOTITHEH
B KayecTBE CUHCTBCHHOTO TMApaMETPa CChUTKY Ha 0ObEKT-HCKIIOUCHHE H 0Opaba-
THIBAIOTITHH 3TOT OOBEKT.

Bropo# oo feMoHCTpHpYETCs Ha 5TOM ke ipuMepe. MeTol MoXKeT TEHEpH-
pOBaTh HCKITIOUCHHS, KOTOPHIE caM He 00pabaThIBacT, a IepeacT Juis 00paboTKH JIpy-
THM METO/IAM, BBI3BIBAIOTIHM JAHHBIH MeTo/. B 5TOM ciTyyae MeTo]T JJOIDKEH OOBSIBHTD
0 TaKOM TIOBEJICHHH C TIOMOTIHIO KITFOUEBOTO cJToBa throws, YToObI BRI3BIBAFOTITHI Me-
TOJ{ MOT 3alUTHTh ceOs OT STHX HCKITIOYCHHWH. B BBI3BIBAIONMEM METOJEC JIOIDKHA
OBITH IIPEAYCMOTPEHA WIH 00paboTKa STHX HCKIIFOUCHHH, HIIH IO CIICYIOAs Iiepe-
Jlaya BBI3BIBAIOIIIEMY METOY.

IIpu 5TOM caM TakuM oOpa3oM OOBSIBISEMBIH METOJ MOKET COJEPKATh OJIOKH
try-catch, a Mmoxxer u He cojepxkaTh ux. Hampumep, Meton parseFromFrance()
MOXHO OOBSIBHTB:

public double parsefFromFrance(String numberStr) throws ParseException {
NumberFormat nfFr = NumberFormat.getInstance(Locale.FRANCE);
double numFr = nfFr.parse(numberStr).doublevalue();
return numfr;

}

Kimouepoe cimoBo throws mo3BoisieT pa3oOpaThest ¢ HCKITIOUCHHSIMH METONIOB «Uy-
JKHX» KJIACCOB, KOJ| KOTOPBIX OTCYTCTBYeT. OOpabaThiBaTh HCKIIIOYCHHE TIPH STOM
JIOIDKEH OyAeT MeToJ, Bhi3bIBatotuii parseFromFrance():

public void doAction() {
// same code here
try {
parseFromFrance (numberStr);
} catch (ParseException e) {
// obpabomka
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Cozanne U MpUMEHEHHE COOCTBEHHBIX HCKITIOUCHUH OYICT PACCMOTPEHO TIODKE
B STOH IJIaBE.

OO6paboTKa HECKOAbKMX MCKAIOUYEHH

Eciu B Gi10ke try MoxkeT OBITh CTCHEPHPOBAHO B Pa3HBIX YYACTKAX KOJIa HECKOJIb-
KO THIIOB HCKIIFOYCHHI, TO HEOOXOAMMO HAJIHYHEC HECKOJIBKHX OIOKOB catch, ecimu
TOJBKO GJI0K catch He oOpabaThIBacT Bce THIIBI HCKIFOYECHHH.

/¥ # 1 # 06paboTka AByX THIIOE HCKAKYEHHH # TwoException:

package by.bsu.exception;
public class TwoExceptionAction {
public void doAction() {
try {
int a = (int)(Math.random() * 2);
System.out.println("a = " + a);
int c[] = { 1/a }; // onacHoe mecmo #1
c[a] = 71; // onacHoe mecmo #2
} catch(ArithmeticException e) {
System.err.println("aeneHue Ha 8" + e);
} catch(ArrayIndexOutOfBoundsException e) {
System.err.println("out of bound:
} // oxonyanue try-catch 6aoka
System.out.println("after try-catch");

+e);

HckmoucHue «ienenne Ha 0» BOSHHKHET TIPH HHHIHATH3AIHH SJIEMEHTA MAaCCH-
Ba a=0. B ipotHBHOM ciTy4ae (TipH a=1) TeHepHUpYETCI HCKITIOUCHHE «TIPEBHITIICHHE
TPaHHUIl MACCHBAY TIPH TIOTBITKE MPHCBOUTH 3HAUCHHE BTOPOMY SIIEMEHTY MacCHBa
c[], xoTophI# COACPKUT TOJIBKO OJUH 3IIeMEHT. OJHAKO TpHMEp, NMPHBEICHHBIH
BBIIIIE, HOCHT YHCTO JIEMOHCTPATHBHBIH XapaKTep U HE ARIIICTCS 006pa3IoM Xopo-
METo Ko/ia, TaK KaK B 3TOH CHTYaI[HH MOYKHO ObIT0 000HTHCH MPOCTOH MPOBEPKOH
apryMEeHTOB Ha JOMYCTHBIC 3HAUYCHHUS TIEPET BRIMOTHEHHEM ornepariiid. K tomy ke
TeHepalus H 06paboTka HCKITIOUCHHS — OTIepals 3HaYHTeThHO Ooliee pecypco-
€MKasi, YeM BBI30B omiepartopa if 1y mpoBepku apryMeHTa. VICKITIOUEHHS JOIDKHEI
MPUMEHSTHCS TOJIBKO IS 00paGOTKH HCKITIOUHTENBHBIX CHTYAIHH, H SCITH CYIIle-
CTBYET BO3MOKHOCTh 0OOUTHCH O€3 HHUX, TO CIIEAYET TaK H MOCTYITHTh.

Tloaxmacesl uckmoucHUH B Ookax catch momkHBI ciieoBaTh TMepen JHOOBIM
U3 HX CYTIEpPKIIacCOB, HHAYE CYMEpKIIace OYIET MEPEXBaTHIBATh STH HCKITIOUCHHUS.

Hampumep:
try { /* k00, xomopsiti Moxem 6Bvi36amb uckawyerue */

} catch(IllegalArgumentException e) {
} catch(PatternSyntaxException e) { } /* Huko20a He Moxem bbimb Bb36aH: OWUBKAG KOMNUAAUUU */
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rae kiace PatternSyntaxException mpeacrapiser coGo# mojkiiacc Kiacca
Illegal ArgumentException. KoppextHo OyzneT npocTo IOMEHITh MECTaMH OJIOKH
catch:

try { /* 00, «omopsili moxen Bui38amb UCKAwYeHUe */
} catch(PatternSyntaxException e) {
} catch(IllegalArgumentException e) {

}

Ha npakTuke HHOTIa BOSHHKAIOT CHTYAIlHH, KOT/Ia HHCTPYKIHH catch Heckonbko
H 00pabOTKa IPOU3IBOJUTCS HIACHTHYHAS, HATIPHMED, BBIBO] COOOIIEHHUS 00 HCKITIO-
YEHHH B JKypHAIL.

try {
// some operations

} catch(NumberFormatException e) {
e.printStackTrace();

} catch(ClassNotFoundException e) {
e.printStackTrace();

} catch(InstantiationException e) {
e.printStackTrace();

B Bepcun Java 7 nosBwiach BO3MOKHOCTh OOBEHMHUTH BCE HJICHTHUHBIC HH-
CTPYKIHH B OJJHY, HCTIOJIB3YS JUISL PA3ICIICHUS ONICPATOP «|».

try {
// some operations

} catch(NumberFormatException | ClassNotFoundException | InstantiationException e) {
e.printStackTrace();

Takas 3amuch 1103BoJIET H30ABUTHCS OT JyOIIHPOBaHHUS KOJa.

Beenieno monsaTHe Gosiee TOUHOH NepeOpOCKH HCKIOUYCHHH (more precise re-
throw). DT1o perieHHe MPUMEHHMO B CITyHae, €CITH 00pab0TKa BO3HHKAIOTIIHX HCKITIO-
YCHHH He MpeTycMaTpUBAETCs B METO/IC M JO/DKHA OBITh IEpPEaHa BBI3BIBAIOIIEMY
JIAHHBIH METOJT METO]TY.

Jlo BBEeICHHS 5TOTO TIOHATHS KO/ BRIVISIET TaK:

public double parsefromfileBefore(String filename)
throws FileNotFoundException, ParseException, IOException {
NumberFormat nfFr = NumberFormat.getInstance(Locale.FRANCE);
double numFr = 9;
BufferedReader buff = null;
try {
FileReader fr = new FileReader(filename);
buff = new BufferedReader(fr);
String number = buff.readLine();
numFr = nfFr.parse(number).doublevalue();
} catch (FileNotFoundException e) {
// 3anuce n02a
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throw e;
} catch (IOException e) {
// 3anuce no2a
throw e;
} catch (ParseException e) {
// 3anuce no2a
throw e;
} finally {
if(buff != null) {
buff.close();

}

return numfr;

More precise rethrow paspemnact 3anmucath B ¢THHCTBEHHYIO HHCTPYKIHIO catch
Goree 00INee HCKITIOUEHHE, YEM MOXET OBITh TEHEPHPOBAHO B WHCTPYKIHH try,
C IIOCJIEAYIONIEH TEHEPAUEH IIEPEXBAYCHHOIO HCKJIIOUEHHU S JIS €10 IIEPENAYH B BbI-
3BIBAIOIIMH MCTO/I.

public double parseFromFile(String filename)
throws FileNotFoundException, ParseException, IOException {
NumberFormat nfFr = NumberFormat.getInstance(Locale.FRANCE);
double numFr = 6;
BufferedReader buff = null;
try {
FileReader fr = new FileReader(filename);
buff = new BufferedReader(fr);
String number = buff.readLine();
numFr = nfFr.parse(number).doublevalue();
} catch (final Exception e) { // final - Heobs3zameneH
// 3anucb noza
throw e; // more precise rethrow
} finally {
if(buff != null) {
buff.close();

}

return numfFr;

}

Hamuuue cexiuu throws koHTporaupyeTcss KOMIWISTOPOM Ha IIPEAMET TOYHOTO
VKa3aHHA CIIHCKA MPOBEPSCMBIX HCKITIOUCHUH, KOTOPBIE MOTYT OBITh TCHEPHPOBaHBI
B Grioke try-catch. 1Ipu Bo3MOKHOCTH BO3HHKHOBEHHS HETIPOBEPSCMBIX HCKITIOUE-
HHUH ToCIICTHUE B ceKIMHU throws o6bMHO He ykasbeiBatoTces. KimoueBoe cioBo final
HE M03BOJISIET MOJMEHUTD SK3EMIUISIP HCKITIOUEHHS JUI TIEpEayuH 3a MPEIETIbl METO-
Ja. OJHaKo JJAaHHYIO KOHCTPYKIHIO MOJKHO HCIONIb30BaTh M 6¢3 final.

OmepaTopHl try MoXHO BKJIaIBIBaTh APYT B Jipyra. Eciu y onepaTopa try HH3KO-
ro ypoBHA HET pa3jcia catch, COOTBETCTBYIOIICIO BO3HHKIIEMY HCKIIOYCHHIO,
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IIOMCK OVJIET pa3BEpHYT Ha OJHY CTYIICHD BHIIIE, U OYIYT IIPOBEPEHHI pa3jieiisl catch
BHEIIHETO olicpaTopa try.

/% # 2 # srosxerbie Oaoku try-catch # Nested TryCaltchRunner,

package by.bsu.exception;
public class NestedTryCatchRunner {
public void doAction() {
try { // BHewnuil 6aox
int a = (int) (Math.random() * 2) - 1;
System.out.println("a = " + a);
try { // Brympennull 610k
int b = 1/a;
StringBuilder sb = new StringBuilder(a);
} catch (NegativeArraySizeException e) {
System.err.println("HegonycTumslii pasmep 6ydepa:

+ e);

}
} catch (ArithmeticException e) {

System.err.println("geneHue Ha 9:

+e);

B peayabrate 3amycka npwioskeHus npu a=0 GyieT CreHepHPOBaHO HCKITFOUCHHE
ArithmeticException, a moxosrmii 1719 ero oOpaboTku 6110k try—catch sBisiercs
BHCIIHUM IO OTHOIICHHIO K MECTY TCHEPAIHH HCKITIOYCHHS. DTOT OJIOK U OyJeT 3a-
JicicTBOBaH it 00pabOTKH BOZHHKIICH HCKITIOUUTEIBHOM CHTYaIHK. BKiapiBaHue
Gi0KOB try-catch Jpyr B ipyra 3arpoMoMIacT Ko, IOTOMY TAKHMH KOHCTPYKIIHSI-
MH CIIEAYET TOJTb30BATHCS C OCTOPOKHOCTHIO.

Oneparop throw

IIpu pazpaGoTke KoJa BOSHHKAIOT CHTYAaIlHH, KOI/la B IPWIOKCHHH HEOOXOJHMO
HHHI[UMPOBATh TCHEPALHIO HCKIIOYCHHUS JUIS YKAa3aHHs, HallpHUMEp, HA 3aBEIOMO
OINMOOYHBIH PE3Y/IbTaT BHIIOJIHCHHUS ONCPALHH, HA HEKOPPEKTHBIC 3HAYCHHUS I1apa-
METpa MeToJa U Ap. JIs reHepalui HCKIIOYHTEIIBHOM CHTYaLHH H CO3JaHUS DK3EM-
IUIpa HCKIIFOUCHHUS Helonb3yeTed onepatop throw. B xauecTse uckmoueHus aos-
JKCH OBITH MCIOJIB30BaH 0OBeKT mojkiacca kKiacca Throwable, a Taioxe ccpiiku
Ha HuX. O6mias opMa 3amHcH HHCTPYKIHH throw, TeHepHpYIOIIEH HCKITIOUCHHE:

throw of6bexkTThrowable;

OOBEKT-UCKITFOUCHHE MOJKET yoKE CYIIECTBOBaTh HITH CO3/JaBaThCs C IMOMOIIBIO
oTiepaTopa new:

throw new IIlegalArgumentException();

IIpu nocTwkeHuu onepatopa throw BEIIOITHEHHE KOa IpekpanacTces. bimxaimmi
OOk try mpoBepsicTcsl Ha HAJIMYHE COOTBETCTBYIOMIETo oOpabdoTunka catch. Ecmu
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OH CVILECTBYET, VIPAaBICHHE IIEPEJACTCS €My, HHAUC IPOBEPSCTCS CIICHYIOIHH
U3 BIOKCHHBIX oIlepaTopoB try. MHuImanu3amus oObeKTa-UHCKIOUCHHS Oe3 omepa-
Topa throw HHKaKo#H HCKIIOYHTEIIPHOH CHTYAIlHH HE BBI3OBET.

B cutyanuu, korga NOIyYCHHE METOJIOM JOCTOBEPHOH HH(OPMAIMH KPHTHYHO
JUISL BBITIOJTHEHHS. HM CBOCH (PYHKIMOHATIBHOCTH, Y MPOTPAMMHCTa MOYKET BO3SHHKHY Th
HEOOXOIUMOCTh B TEHEPAIHH HCKITIOUCHHS, TaK KAK METO] HE MOYKET BHITIOTHHTh O>KH-
JIAEMBIX OT HETO JCHCTBHH, OCHOBBIBASICh Ha HEKOPPEKTHBIX HITH OMHOOYHBIX JJAHHBIX.

Hmxe mpuBeseH mpuMep, B KOTOPOM CHaYalla co3acTcsl 0OhEKT-HCKITIOYCHHE,
3ateM oniepatop throw reHepupyeT HCKITFOUSHHE, 06padaThiBacMoe B pasjiese catch,
B KOTOPOM T€HEPHPYETCS IPYTOC HCKITFOUCHHE.

wyenuit # Conneclor.fava # Runnet.java #

package by.bsu.conn;
public class Connector {
public static void loadResource(SameResource f) {
if (f == null || !f.exists() || !f.isCreate()) {
throw new IllegalArgumentException(); /* 2eHepayus ucxmoyenus */
// uau cobcmBenroe, H-p, throw new IllegalResourceException();

}

// more code

}
package by.bsu.conn;
public class Runner {
public static void main(String[ ] args) {
SameResource f = new SameResource(); // SameResource f = null;
try {// HeobazamesneH moAbKO npu 2apaHMUPOBAHHOU KOPPEeKMHOCMU 3HAYEHUS NapaMempa
Connector.loadResource(f);
} catch(IllegalArgumentException e) {
System.err.print("o6pa6oTka unchecked-ucknw4eHua BHe MeToda: " + e);

}
package by.bsu.conn;
public class SameResource {
// noAs, KOHCMPYKMOps
public boolean isCreate() {
// more code
}
public boolean exists() {
// more code
}
public void execute() {
// more code
}
public void close() {
// more code
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Brrnsaemsbiit Metor loadResource() Mmoxet (ipu oTcyTCTBHH TpebyeMoro pecypea
W 1pH aprymerTe null) reHeprpoBaTh HCKTFOUYCHHE, TIEPEXBATHIBACMOE 00paOOTUHKOM.
B pesyiibrate sizemiuzip Herpopepsiemoro uckrodcHus IllegalArgumentException kak
mogkinacca kracca RuntimeException nepemaercs oOpaboTUHKy HCKITIOUSHHH
B MeToJic main().

B ciry4ae renepanuu npoeepgemoro uexmoucHud IllegalResourceException kom-
THIISTOp TPeOyeT 00pabOTKH 0OBEKTa HCKITIOUEHHS B METO/IC HITH TIEPEayuH €ro ¢ Mo-
MOTIBIO HHCTPYKIHH throws. IIpoBepsieMoe HCKITIOUEHHE MOXKET OBITh CO3TAHO KaK

public class IllegalResourceException extends Exception {}

Torma Metoner loadResource() w main() OyayT BRITIAACTD TaK:

public static void loadResource(Resource f) throws IllegalResourceException {
if (f == null || !f.exists() || !f.isCreate()) {
throw new IllegalResourceException();

// more code

B s1om ciryuae B Metozie main() 6ok try-catch Gyxer o6s3arterncH.

Eciu MeToq reHepHpyeT HCKITIOUCHHE ¢ TIOMOIIBIO omiepatopa throw u mpu sTom
Gi10K catch B METO/IE OTCYTCTBYET, TO JUIS IIEPEIad 0OPaGOTKH HCKIFOUCHHS BhI3BIBA-
fo1eMy MeToay TaII ipoBepsieMoro (checked) kacca HewmoueHuH JOIDKEH OBITH YKa-
3aH B onepatope throws npu oOpsrIeHHH MeTofa. I HCKITIOUCHUH, SRISFOIIUXCS
noxakiaccamu kiacca RuntimeException (unchecked) u ucnonssyempIx jyis otoopa-
YKSHHUS IIPOrPaMMHBIX OIIHOOK, IIPH BHIIIOJIHEHUH IPIWIOkeHUS throws B 0ObsIBICHHH
MOJKET OTCYTCTBOBATh, TaK KAK HI'PACT TOJIHKO HH(POPMAIIHOHHYIO POIIb.

baok finally

Bosmokna cuTyanus, IipHu KOTOpOf{ HYXHO BBIIIOJTHUTH HCKOTOPBIC }Z[CﬁCTBHfI
II0 3aBCPUICHHUIO IIPOTIPpaMMBbI (SaKpBITI) IIOTOK, OCBOGOI[HTI) COCJHHCHHC C Oazon
)laHHI)IX) BHC 3aBHCHMOCTH OT TOIO, IIPOHU3OIUIO HCK/IFOYCHHUC HJIM HCT. B »Tom
cimyvae ucrnob3yetes 0ok finally, koTopbiit 06s3aTebHO BHITOTHSIECTCS TTOCITE HH-
cTpyKuu# try win catch. Hanpumep:
try { /* 00, «omopsili moxen Bui38amb UCKAwYeHUe */

} catch(OneClassException e) { /* obpabomka ucxkmovenus */ // HeobazameneH

} catch(TwoClassException e) { /* obpabomka uckmoyenus */ // HeobszameneH
} finally { /* BeinonnHgenca uau nocne try, uau nocae catch */ '}

KaxxnoMmy pasjeny try JOJDKEH COOTBETCTBOBATH 110 KpaifHEH Mepe OJHH pa3Jiell
catch wmu 6ok finally. Briok finally yacto Hemonb3yertcst st 3akphITHS (hailyioB
H OCBOOOK/ICHUS JPYTHX PECYPCOB, 3aXBAYCHHBIX JUII BPEMCHHOTO HCIIOIb30BAHHUS
B HauaJic BHITOTHEHHS MeTo/1a. Koy Groka BRIONTHSAESTCS MEpe)T BHIXOOM H3 METO/Ia
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JIKE B TOM CIIy4ac, CCITH MEepe] HUM ObDIH BHITIOTHEHBI HHCTPYKIIHH BHJIA return,
break, continue.

/% # 4 # eeinoanenye Gaokos finally # ResourceAction.java

package by.bsu.conn;
public class ResourceAction {
public void doAction() {
SameResource sr = null;

try {
// peanusayus — 3axBam pecypcob
sr = new SameResource(); // B03MOXHG 2eHepayuUs UCKANYEHUS
// peanusayud — ucnons3oBanue pecypcoB
sr.execute(); // BO3MOXHA 2eHEPAUUS UCKMOYEHUS
// sr.close(); // ocBoboxderHue pecypcoB (HexoppexmHo)
} finally {
// ocBoboxdeHue pecypcoB (KoppexmHo)
if (sr 1= null) {
sr.close();

}
System.out.print("after finally");

B Metoqe doAction() IpH HCTIOIB30BaHUH PECYPCOB U TCHEPAI[HH HCKITIOUE-
HHS OCYIIECTBIACTCS TPEXKICBPEMEHHBIH BHIX0O U3 OITOKa try ¢ HTHOPHPOBAaHHU-
€M BCETO OCTABIIETOCS B HEM KOJa, HO J0 BBIXOJIa H3 METO/[a 00S3aTeIBHO OyIeT
BeIMonTHeH paszen finally. OcBoGoxieHHE pecypcoB B 3TOM CITy4Yae MPOU30UAET
KoppekTHo. B crenyiorei mmaBe GyeT paccMOTPEH HOBBIH COCO0 3aKpHITHS
pecypcop autocloseable.

CoO6CTBEHHbIe UCKAIOUYEHUS

JUI IOBBINICHHS KAa4eCTBA M CKOPOCTH BOCIPHATHS KoJa pa3paboTYUK MoO-
ET Co3/IaTh COOCTBEHHOE HCKITIOUEHHE Kak MojkIace Kiacca Exception u 3atem
HCTIOB30BaTh €10 MpH 0OpaGoTKe CHTYAIHH, HE SBISIONIEHCS HCKITFOUCHUEM C TOU-
KM 3peHHS S3bIKa, HO HapymaoleH oruky BemeH. Ilo comamenuro HacreHHK
moboTo Kacca-HCKIOUESHHS JOJDKEH 3aKaHYHBaThCs ciioBoM Exception.

Hamnpumep, BO3MOKHOCTS MoSBIeHHS 00bekTa THIa Coin ¢ OTpHIaTEIBHBIM
3HaueHHeM Toiig diameter gBiIsleTCd MPETIOTOM IS TEHEPAIIHH COOCTBEHHOTO
morudeckoro HekmoueHus: CoinLogicException, xotsa 14 g3sika Java mospie-
HHE Y 0ObeKTa IMOJIS ¢ OTPHIATEIBHBIM 3HAYEHHEM HCKITIOUCHUEM HE SBISCTCS
H BIOCJICJCTBHH K BO3HHKHOBCHHIO JPYIHX HCKIIOYCHHH caMo 1o ceOc IpUBeC-
TH HE MOXKET.
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,.f"* # 5 # MEeTOA, BbI3hIBAKUIMHI HCKADYEHHE, CO3AAHHOE MpOrPaMMrcTo;

package by.bsu.fund.entity;
import by.bsu.fund.exceptions.CoinLogicException;
public class Coin {
private double diameter;
private double weight;
public double getDiameter() {
return diameter;
}
public void setDiameter(double value) throws CoinLogicException {
if(value <= 8) {
throw new CoinLogicException("diameter is incorrect");
}
diameter = value;
}
public double getWeight() {
return weight;
}
public void setWeight(double value) {
weight = value;

Ilpy HEBO3MOKHOCTH IIPHCBOHTH 3HAUCHHE TECHEPHUPYETCS HK3EMIULIP
CoinLogicException, HCIIOTB3yeMBIH B KaUECTBE COOCTBEHHOTO HCKITIOUCHHS.

/¥ # 6 # cOBCTBEHHOE «AOrHHecKoe» HeKkAoHeHe # Coinl ogicExe

package by.bsu.fund.exceptions;
public class CoinLogicException extends Exception {
public CoinLogicException() {
}
public CoinLogicException(String message, Throwable exception) {
super(message, exception);
}
public CoinLogicException(String message) {
super(message);
}

public CoinlLogicException (Throwable exception) {
super(exception);

Eciu e reHepHpyeTest CTaHapTHOE HCKITIOUCHHE HITH MOTYYESHBI 3HAYCHUS HEKO-
TOPBIX MapaMETPOB — TaKHE, YTO TEHEPAIUS KAKOTO-THOO CTaHIapTHOTO HCKITIOUC-
HHS CTAHOBHTCS HEU3OCKHOH HEME/UICHHO JIHOO0 Cpasy IO BBIXOJIC H3 METO/1A, TO ClIc-
JTyeTTCHEpHPOBaTh coOCTBEHHOE TexHuucckoe HeknodeHHe Coin Technical Exception.

IIpogemMoHCTpHPOBaTH MpoLECC ICHEPAIUH H 0OpabOTKH JIOTHYECKOTO H TEXHHU-
YECKOTO COOCTBECHHBIX HCKIIFOUCHUH MOYKHO Ha TIPHMEPE.
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J*# 7 # renepauns »n 00patoTka cOGCTBERHBIX HCKAIOYEHMH

public void doAction(String value) throws CoinTechnicalException {
Coin ob = new Coin();
try {
double d = Double.parseDouble(value);
ob.setDiameter(d);
} catch (NumberFormatException e) {
throw new CoinTechnicalException(“incorrect symbol in string”, e);
} catch (CoinLogicException e) {
System.err.println(e.getCause());

V wnacca-Hacneaauka Exception 0GBMHO OIPEASISIOTCS UESTHIPE KOHCTPYKIOPA,
JIBA M3 KOTOPBIX B KAYECTBE MapaMeTpa npuHuMaroT oObekT Tutia Throwable, uto o3Ha-
YaeT FEHEPALHIO HCKIFOUEHUS Ha OCHOBE JIPYIOI0 HCKIIFOYEHHS. Takasi CHTyalus B IipH-
BCJICHHOM CJIy4ae BO3MOYKHA, HALIPHMED, LIPH MPESIBAPUTEIIFHOM OIPCACIICHHH JHAME-
Tpa MOHETHL, B IIPOLECCE KOTOPOTO IPOU30ILIA OIMMOKA IIPEOOPa30OBAHUS CTPOKH
B 06a30BBIA THII, CIPOBOIMPOBaBINas BosHHKHOBeHHE NumberFormatException.
3HaucHHE JTHAMETPAa MOHETHI TIPHCBOHTH BCE PABHO HEBO3MOXHO, TMOSTOMY E€CTh
CMBICIT JUT Gojice TOUHOH Tepeadyd MPUYHH HEKOPPEKTHOH paboThl MPHIOKECHHS
crenepuporath CoinTechnicalException, Ho ¢ BEI30BoM KOHCTpYKTOpa, 06i1a 1aro-
mero mapamerpoM Tuna Throwable.

S¥# 8 # coBeTBeHHoe sTeXHYecKoes HekaoYeHue # Coinlechni

package by.bsu.fund.exceptions;
public class CoinTechnicalException extends Exception {
public CoinTechnicalkException() {

}
public CoinTechnicalException(String message, Throwable cause) {
super(message, cause);

}

public CoinTechnicalException(String message) {
super(message);

}

public CoinTechnicalException(Throwable cause) {
super(cause);

OnuH U3 HUX — cOOOIIEHHE, KOTOPOE MOXKET OBITh BBIBEJICHO B MOTOK OTIHOOK;
JPYTOH — pealbHOC HCKIFOUYCHHE, KOTOPOE IPHBEIO K BBI30OBY TEXHHUYESCKOTO
HCKITFOYCHHUS. DTOT KOJI MOKA3hIBACT, KAK MOYKHO COXPaHHTH JOTIOTHHTEIIFHYIO HH-
(opMarHIo BHYTPH TIOTh30BATETBCKOTO HCKITFOUESHHS. [ [penMyIniecTBo 3T0T0 CoXpa-
HEHHUS COCTOMT B TOM, YTO €CJTH BBI3BIBACMBIH METOJI 3aXOUET Y3HATH PEaTbHYIO TIPH-
unHy Bb13oBa CoinTechnicalException, oH Bcero JMIb JOJDKEH BBI3BAaTh METOJ,
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getCause(). OTO NO3BOJIICT BBI3BIBACMOMY METOAY PEILHTH, HY)KHO JIH paboTaTh Co
crenupuIHBIM HCKITIOUCHHEM HUTH o cTaTouHo 00paboTku C oin Technical Exception.

Pa3paGoTuHKy IIpOTrpaMMHOIO 0OECIIEHCHUS CTPEMSITCS K BBICOKOMY YPOBHIO
MOBTOPHOTO HCIIOJIB30BaHHS KOJa, IIO3TOMY OHH IIOCTapajIMCh INPETYCMOTPETH
H 3aKOAHPOBATh BCE BO3MOXKHBIC HCKIIFOUHTEIIBHBIC CHTyalluH. IIpu peaabHOM
TMPOTPAMMHUPOBAHHH CO3JJaHHE COOCTBEHHBIX KJIACCOB HCKITIOUYCHHH MO3BOJISCT
pa3paboTUHKy BBIACTHTh Ba)KHBIC ACTICKTHI MPUJIOKCHHS H 0OpPaTHTh BHHMAHHE
Ha JICTaITH pa3paboTKH.

IIpuBeeHHBIC BHIINE KJIACCHl COOCTBEHHBIX HCKITIOYCHHH MOTYT HMETh OOTIHIA
cynepkace, HanpumMep: CoinException, 4To MO3BOHT BCETIa OTPEACITHTD, TBIISCT-
CS1 JTH TIepEXBaYEHHOE HCKITFOUSHHE COOCTBEHHBIM HITH cTaHTapTHRIM. Torma mpeibi-
JIYTIHE IPHMEP MOYKHO TIEpETTUCaTh B BHIIE:

/¥ # 9 # renepauns v NEPetpOcKa coOCTBEHHBIX HCKAIOYEHH

public void doAction(String value) throws CoinLogicException {
Coin ob = new Coin();

try {
double d = Double.parseDouble(value);
ob.setDiameter(d);

} catch (CoinException e) {
throw e;

HacAeAoBaHME U UCKAKOUYEHUS

Co3laHue CITOXHBIX PACIPE/ICTICHHBIX CHCTEM PENIKO 00X0MuTes 6e3 HacieioBa-
HUS ¥ 00paboTku mckmoucHud. CIieMyeT 3HaTh J[Ba TPaBHIA JUTS TIPOBEPSEMBIX
UCKITFOUCHUH TIPH HACTICTOBAHUH:

* TIepeonpeaeIIEMbIi METO]T B TTOJKIIACCE HE MOXKET COJMEPKAaTh B HHCTPYKIHH
throws HcKITIOUCHUH, He 0OpabaTHIBACMBIX B COOTBETCTBYIOIIEM METOJIE CyMep-
KJlacca;

* KOHCTPYKTOP TIOJKJIacca JIOJDKEH BKIIOYHTH B CBOM OOk throws Bce Kiacchl
HUCKITFOYECHHH HITH HX CYTIEPKIIacChl i3 Giloka throws KoHCTpyKTOpa cynepkiiacea,
K KOTOPOMY OH 0OpaIaeTcs IpH CO3AaHHH 0ObeKTA.

TlepBoe paBIwiIO HMEET HEMOCPEACTBEHHOE OTHOMICHHE K PACIITUPSIEMO CTH MPH-
noxeHust. Iycrs npu 1o6aBICHUH B IIETTOYKY HACIEI0BaHHS HOBOTO KJIACCA €T MO-
muMop¢HBIH MeTO BKIIOYHII B GiJoK throws «HoBoe» mpoBepseMoe HCKITIOUCHHE.
Torga METOJTBI JIOTHKH TIPUIIOXKCHU S, P HHUMAIONI[HE 0OLEKT HOBOTO KJIacca B Kaue-
CTBE MApaMeTPa U BBI3BIBAIOIIKME JAHHBIH TOEMOPhHBIH METO, HE TOTOBBI 0Opaba-
TBIBATh «HOBOC» HCKIIIOUCHHE, TaK KAK paHee B 5TOM HE ObUIO HEOOXOIHMOCTH.
ITosToMy Tipu TOTBITKE JOOaRscHuS «HOBOTO» checked-uckimoueHus B mosiamMopd-
HBII METOJT KOMITHJISITOP BBIACT cOoOIEeHHE 00 omHOKe.
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13m 1 cKAOverus # Stone.java # WhiteStone.java

package by.bsu.polymorph;
public class Stone { // paHee co3dawHsili kaacc
public void build(String data) throws ParseException {
/* peanusayus */

}
package by.bsu.polymorph;
public class WhiteStone extends Stone { // pawee co30anheili kaacc
@0verride
public void build(String data) {
/* peanusayus */
System.out.println("6enslii KaMeHHbId wap");

}
package by.bsu.polymorph;
public class StoneAction { // panee co3danHsili Kkaacc
public void buildHouse(Stone stone) {
try {
stone.build("some info");
// npedycmompera obpabomka ParseException u ezo nodkaaccobB
} catch(ParseException e) {
System.err.print(e);

}
package by.bsu.polymorph;
public class BlackStone extends Stone { // HoBuili kaacc
@0verride
public void build(String data) throws Exception { // ouwubkxa xomnusgyuu
System.out.println("yepHblii KaMeHHbId wap");
/* peasusayus*/

Ecru sxe nipu oOBSBICHHH METo/la cylepkilacca HHCTpyKius throws mpucyrer-
BYET, TO B MOJK/IACCE 5Ta MHCTPYKIMSI MOMKET BOOOIE OTCYTCTBOBATh WIH B HEH
MOT'YT OBITh OOBSIBIICHBI JIFOOBIC HCKITFOUESHH S, SB/IIONIEeCs MOKIacCaMH HCKITIoYe-
HH4 U3 6710ka throws MeTo1a cymepkiacca.

BTopoe 1paBuio No3BosseT 3aIHTUTh IPOTPAMMHUCTA OT BOSHHKHOBCHHS HEU3-
BCCTHBIX €My HCKIFOUCHHH IIPH CO3JaHHH OOBEKTA.

KTOP.! ¥t MCKAOMeRns # Resource.java # ConcreteResol

package by.bsu.construction;
import java.io.FileNotFoundException;
import java.io.IOException;
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class Resource { // paHee c03danHsili kaacc
public Resource(String filename) throws FileNotFoundException {
// more code

}

class ConcreteResource extends Resource { // paHee co30anHsili Kaacc
// panee co30aHHIU KOHCMPYKMOp
public ConcreteResource(String name) throws FileNotFoundException {
super(name);
// more code

}

// panee co30aHHIU KOHCMPYKMOp

public ConcreteResource() throws IOException {
super("file.txt");
// more code

}

// HOBbilI KOHCMpYKMOp

public ConcreteResource(String name, int mode) { /* ouwubka xomnunayuu */
super(name);
// more code

}

public ConcreteResource(String name, int mode, String type) throws ParseException {
/% owubka xoMmnusauuu */
super(name);
// more code

Ecmu PaspeuIdTh CO3/TaHHUC SK3CMIULAIPa B BUH/IC

ConcreteResource inCorrect = new ConcreteResource("info", 1);

TO KOHCTPYKTOp CyIEpKiIacca MoXKeT TEHEPHPOBATh HCKITIOYEHHE W HUKAKUX TIPe]T-
BapHTENTbHBIX JICHCTBHI MO €10 MPeTOTBPAILCHHIO IPUHATO HE OYIIET.

try {
ConcreteResource correct = new ConcreteResource();

} catch (IOException e) { // obpabonka

}

B mpuBesicHHOM BBIIIE cIyyae KOMIWIATOpP HE PaspellMT co3AaTh KOHCTPYKTOP
HojKIacca, oOpallarouics K KOHCTPYKTOpY cylepkiacca 6e3 KoppeKTHOH HHCTPYK-
muu throws. Eciu 651 5To 65UT0 BO3MOXKHO, TO IIPH CO3JaHHH 0OBbEKTa MojKIacca
ki1acca ConcreteResource He 6bUT0 GbI HUKaKHX COOOIIEHHH 0 BO3MOXKHOCTH TEHE-
paLUHU HCKIIOYCHHSL, H IIPH BO3SHUKHOBCHHH HCKIIOYHTEIBHOW CHTYallHH €€ HCTOY-
HHK OBUIO GBI TPYAHO HJCHTH(HIHPOBATD.
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PekomeHAaunm no o6paboOTKe UCKAKOUEHUH

B mo6om cIydac, €CJId €CTh BOSMOXKHOCTh HE TCHCPHPOBATh HCKIIIOYCHHUC, CJIC-

AYET €10 BOCIIOJIB30BaThCA. FeHepamm HCKIIOYCHHUA — TIpOIIecC pCC}’pCOGMKIr[ﬁ,
H CJIMIIIKOM YacTasl TCHEpaIuia HCKTFOUCHHH OKA3HIBACT BIIHSIHHC Ha 6BICTpOI[€I\;[CTBH€.

He O6pa6aTbIBaTB KOHKPETHOC HCKIITOYCHHC HJIH HECKOJIBKO HCKJTIOUYCHHH C HC-
TMMOJIb30BAHHEM B HHCTPYKIHH catch uckmroueuus Gonee 061_[{61'0 THIIA.
try {
// some code here
int a = Integer.parseInt(args[0]);
StringBuilder sb = new StringBuilder(a);
// some code here
} catch (Exception e) {
System.err.println(e);

}

CJ'IC}Iy ST KJ'[aCCI/[(i)HI_[HpOBaTB HCKJIFOUEeHUS. BMecTo 3TOTO CJICAYCT HUCITOJIb30BaTh!:
try {

int a = Integer.parseInt(args[0]);

StringBuilder sb = new StringBuilder(a);
} catch (NegativeArraySizeException e) {

System.err.println(“HegonycTumiii pasmep bydepa: " + e);
} catch (NumberFormatException e) {
System.err.println("HegonycTumslii CUMBON B Yucne: " + e);

}

He ocrasmsars mycteivu Giioku catch. Ilpu reneparmu u nepexsarte HCKIIFOUCHUS
HUKTO HE Y3HACT, YTO HCK/IOYHTEIIbHAS CHTYallMs HME/Ia MECTO, H HE CTaHET
YCTPaHATh €€ NPUYHHBI

try {
// some code here
} catch (NumberFormatException e) {

}

1Io BO3MOYKHOCTH HE HCIOIB30BaTh O/THHAKOBYIO 06pa601‘1<y PA3TTHIHBIX HCKITIO-
YCHUH
try {
// some code here
} catch (IOException e) {
e.printStackTrace();
} catch (SAXException e) {
e.printStackTrace();

}

J1s1 3aMEHBI MOKHO BOCTIONIB30BaThCsl KOHCTpYKIHeH multi-catch u3 Java 7 wim
B K&KIYIO HHCTPYKIHIO catch moMeniats yHUKUIBHYIO 00paGoTKYy.

He co3parath Kiace HCKIFOUCHUI, SKBHBAJICHTHBIN 110 CMBICITY Y)KE CYITICCTBYIOILIEMY.
IIpexae yeM HammHcaTh CBOE HCKJIOYECHHE, HEOOXOIMMO H3YUHMThH JIOKYMECHTAIHIO,
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BO3MOYKHO, TaM HaHJieTcs uTo-10 nojxoasiee. Hampumep, BMecTo TOr0, 4ToOH
CO3/1aBaTh HCKIIOUYCHHE YT HH(POPMHPOBAaHHS 0 HEKOPPEKTHOH paboTe ¢ mepe-
YHCJICHUEM BH/IA

public class EnumNotPresentException extends Exception { }

creayet npuMeHUTH kilace EnumConstantNotPresentException.

He co3mapaTh H3GBITOUHOE YHCIIO KJIACCOB COOCTBEHHBIX HeKmoucHUH. 1peskne
YyeM co3/]aBaTh HOBBIH KIacc HCKITIOUYCHHH, CIICAYET MOyMaTh, YTO, BO3MOXKHO,
paHee Co3TaHHbIH B COCTOSHHH €10 00padoTaTh.

He ucnonb3oBaTh HCKITIOUCHHUS, KOTOPBIE MOTYT BBECTH B 3a0/TyKICHHUE:

public class Human {
private int year;
public void setYear(int year) throws IOException {
if (year <= 8) {
throw new IOException();

this.year = year;

}

He nomyckaTs, 4To6bI 4acTh 00pabOTKH ONMMOKH MPHCYTCTBOBAIA B OJIOKE, TEHE-
PHPYIOIIEM HCKITIOUCHHE:!

public void setDeduce(double deduce) throws TaxException {
if (deduce < @) {
this.deduce = 0; // auuvee
recalculateAmount(); // coBcem auuHee
System.err.print (DEDUCE NEGATIVE);
throw new TaxException("VAT deduce < 9");

this.deduce = deduce;
recalculateAmount();

}

Huxorna camocrostensao we reHepupoBaTh NullPointer Exception u u3berats
CIIy4yacB, KOIJa TaKas I'eHEpalus BO3MO)KHA B IpuHImIE. IIpoBepka 3HaueHUs
ccruikd Ha null mo3posseT oboiituch Oe3 reHepanmu uckinoueHus. Eciy 1o s1o-
THKE HPUIOKCHUS HEOOXOAHMO TCHEPHPOBATh UCKIIOUEHHUE, CIIEAYET HCIIOJIB30-
Bath, Hampumep, [llegal ArgumentException ¢ cooTBeTCTByIOMIECH HHpOpMATTH-
it 00 oNMHOKE WIH COOCTBEHHOE HCKITFOUCHHE.

He criemyet B o61mieM cimyuace B cekiuio throws momerats unchecked-uckmoucHus.
He pexoMenyeTcs BKIaApIBaTh ONTOKH try-catch apyr B ipyra m3-3a yXyamieHus
YHTAEMOCTH KOJIa.

IIpu co3gaHuM cOOCTBEHHBIX HCKIIOUEHHH clIeyeT MPOBOAUTH HAcJIETOBaHHE
ot knmacca Exception, 60 oT ipyroro mpoBepsAeMOTo Kilacca HCKITFOUSHHH, a He
oT RuntimeException.

Hukoraa He reHepHpoOBaTh HCKIIOUCHHS B HHCTPYKIHY finally:
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try {
// some code here
} finally {
if (ycaobue) {
throw new ParseException();

}

IIpu Takoi TeHEpaUy HCKITIOYCHHS HHKTO B MPHIOKEHHH HE Y3HAET 00 HCKITIO-
YEHHHU H, COOTBETCTBECHHO, HE CMOYET 00paboTaTh HCKIIOYCHHUE, PAHEE CTEHEPH-
POBaHHOE B HHCTPYKLHH {ry, B ClIy4ae, €CJIH OHO He ObU10 00paboTaHO B HHCTPYK-
muy catch. B cBsi3u co cKazaHHBIM HUKOILA HE CIICAYET HCIIOIB30BATh B HHCTPYKIHH
finally omeparopsr return, break, continue.

OTAAQAOUHBIN MeXaHM3M assertion

Boprba 3a kauecTBo mporpaMM BEJECTCS BCEMH BO3MOKHBIMHE criocobamu. Ha stame
O'DIAJKH HAUTH HESIBHBIC OMIMOKH B (DY HKI[HOHUPOBAHUH PHIOKCHHUS ObIBACT JIOBOJILHO
croykHo. HanpuMep, B MeTo/Ie, YCTAaHARITHBAIOIIEM BO3PACT MOJIB30BATENSL, HH(pOPMATIUS
0 BO3PACTE UARICKACTCS W3 BHEINHHX HCTOUHHKOB (haitut, B]T), u B peaynbrare momyyaet-
¢S oTpHIaTENbHOCE 3HaUYcHHe. Jlanee HeBepHBIE JaHHBIC RITUSIOT HA PE3YITHTAT BRIUUCIIC-
HHSI CPETHETO BO3PACTa MOJb30BaTeNnch u T. 1. ONpeNesaTh X HCIPARIATh TAKHE CHTYa-
I[HH TI03BOJISICT MEXAHH3M TIPOBEPOUHBIX YTBEpIKICHMIA (assertion). IIpu moMorm s1oro
MEXaHH3Ma MOYKHO C(hpOpMYITHPOBaTh TPEOOBAHHS K BXO/IHBIM, BBIXOJHBIM H TIPOMEXKY-
TOYHBIM JTAHHBIM METOJTOB KJIACCOB B BHIE HEKOTOPHIX JIOTHYESCKUX YCITOBHH.

IlompiTka 06pabOTaTh CHTYAIHIO TIOSBIICHHS OTPHIATEITHFHOTO BO3PACTa MOXKET
BHITTISIETH CISAYIONM 00pa3oM:
int age = ob.getAge();
if (age >= 0) {

// more code

} else {
// coobuerue 0 HenpaBuabHIX OGHHLIX

Tenepp Mexanu3M assertion MO3BOISLET CO3AATh KOJl, KOTOPBIH OYICT ICHEPHPO-
BaTh UCKIIOYECHHE HA 3TAIlC OTIAJKU [IPOBEPKH IIOCTYCIIOBHS WIH IIPOMEKY TOUHBIX
JAHHBIX B BHJE:

int age = ob.getAge();
assert (age »= 0): "NEGATIVE AGE!!!";
// more code

IIpaBonHcaHHe HHCTPYKIHH assert:

assert boolexp : expression;
assert boolexp;
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Bripaxxenue boolexp MokeT mpHHAMATh TONBKO 3HaucHHE TUNOB boolean win
Boolean, a expression — ymo6o¢ 3HaUCHHE, KOTOPOE MOXKET OBITh IPEOOPA30BAHO
K cTpoke. Ecitn jioruueckoe BelpaykeHUE Nnoiyyaet 3HaucHue false, 1o reHepupyercs
ucnoucHue AssertionError U BBINOIIHEHHE IIPOTPaMMBI IIPEKPAILAETCS C BBIBO-
JIOM Ha KOHCOJIb 3HAUCHUS BBIPAKCHUS eXpression (€ciIM OHO 3a/JaHO).

MexaHu3M assertion XopoTIo MoIXOIUT IS MPOBEPKH HHBAPHAHTOB, HATTPUMED,
MEPEUHCIICHUH:

enum Mono { WHITE, BLACK }
String str = "WHITE"; // "GRAY"
Mono mono = Mono.valueOf(str);
// more code
switch (mono) {
case WHITE : // more code
break;
case BLACK : // more code
break;
default :
assert false : "Colored!";

Co3aTeny sS3bIKa HE PEKOMCH/TYIOT HCTIONTB30BATh assertion MPH MPOBEPKe MapamMeT-
poB public-MeTo10B. B Takux cutyarusx jgyuriie oOpadaThBaTh BO3IMOKHOCTh TEHEpa-
(MM HCKITFOUEHHUS 0{HOTO 13 THIOB: Illegal Ar gumentException, NullPointer Exception
HITH coOCTBEHHOE HeKmoueHHe. HeT Taroke 0co6oro cMbIcia B MEXaHH3ME assertion
IPHU MPOBEPKE MOTPAHUYHBIX 3HAUCHUH NMEPEMEHHBIX, TIOCKOIBKY HCKITIOUHTEIbHBIE
CHTYAI[UH TEHEPHPYIOTCS B 3TOM ciTydae 6e3 MOCTOPOHHEH MOMOIIIH.

Mexanusm assertion MOYKHO BKJIIOHATh JUISL OT/ICIIBHBIX KJIACCOB U IIAKCTOB IIPH
3aIlyCcKe BUPTYaIbHOH MaIlUHBI B BHJC:

java -enableassertions RunnerClass
WIH

java -ea RunnerClass

Jlia BeixmioucHus puMeHsieTcs -da wm -disableassertions.

3aAaHmsa K rhaBe 8

Bapuant A

BHINoMHUTS 33/1aHHS Ha OCHOBE BapHaHTa A T 4, KOHTPOJIHPYS COCTOSIHHE TTOTO-
KOB BBOJIa/BbIBO/Ia. IIpH BO3HHKHOBEHHH OIIHOOK, CBA3aHHBIX C KOPPEKTHOCTHIO BBI-
MOJTHEHUSI MAaTEMaTHYECKHX OIEepallud, TeHEpHpPoBaTh H oOpabaThIBaTh HCKITO-
yHTeNIbHBIE cUTYaIMu. 1IpenycMoTpeTs 06paboTKy HCKITFOUSHHH, BO3SHUKAIONMX TIPH
HEXBATKE TAMSTH, OTCYTCTBHH TpeOyeMoH 3amicH (00bekTa) B (paiisie, HEJOMyCTH-
MOM 3HAYCHUH HOJIS H T. .
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BapuaHTt B

Bromonnuts 3aganus u3 Bapuanta B m1. 4, peanm3ys coGcTBEHHBIE 00pabOTYHKH
HCKITIOYCHHUH U HCKITIOUCHHUS BBO/Ia/BBIBOJIA.

TecToBble 3aAaHMA K IAaBe 8

Boripoc 8.1.

Bribepute npaBUiIbHBIC YTBEPIICHHS (3):

1) IIposepsiembic (checked) wucwIOUEHHS SBIMOTCS HACICIHHKAMH Kiacca
java.lang.Exception

2) Henpopepsiembie (unchecked) uckmroYeHHS SIBISIOTCS HACICHHKAMH Kiacca
java.lang.Error

3) Henpopepsiembie (unchecked) ucKmroYeHHS SIBISIOTCS HACICIHHKAMH Kiacca
java.lang.Exception

4) TIporepsiembie (checked) uckimroueHust 06I3aTEITLHO 06PabATHIBAIOTCS

5) Henposepsiembie (unchecked) uckimoueHus HEBOZMOKHO 00paboTaTh

Boripoc 8.2.

Jan xox:

try { FileReader fr1 = new FileReader("test1.txt");
try { FileReader fr2 = new FileReader("test2.txt");
} catch (IOException ¢) §
System.out.print("test2");
¥
System.out.print("+");
} catch (FileNotFoundException €) §
System.out.print("test1");
¥

System.out.print("+");

Kaxas ctpoka BeIBeAeTCS Ha KOHCOJIb IIPH KOMIIHISIHH H 3aIlyCKE 3TOTO KOJa,
eci aiin testl.txt cymecTByeT u gocTyneH, a test2.txt et (1)?
1) testl
2) testl+
3) testl++
4) test2
5) test2+
6) test2++
7) OIIHOKA KOMITHIISIIHH
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Bonpoc 8.3.
JlaHa HepapxXus UCKITIOUCHHIH:

class A extends java.lang Exception{}
class B extends A{}
class C extends B{}
class D extends A{}
class E extends A{}
class F extends D{}
class G extends D{}
class H extends E{}

Bribepute 1iemoukd GrokoB catch, HWcmosb3oBaHHE KOTOPBIX HE TMPHBEACT
K ONMMOKE KOMITHIISITIHH, €CITH B COOTBETCTBYIOIIEM OJIOKE try MOTYT reHEPHPOBATh-
cs uckmroueHud Tama C,D,G.H (3):
1) catch(C e){}catch(D e){} catch(H e){}catch(Ae){}
2) catch(C e){}catch(D e){}catch(E ¢){}catch(A e){}
3) catch(C e){}catch(D e){}catch(G ¢){}catch(Ae){}
4) catch(A e){}catch(D e){}catch(G ¢){}catch(H ¢){}
5) catch(E e){}catch(D e){}catch(B e){}catch(A ¢){}

Bonpoc 8.4.

Jan xox;

class A{
public void () throws IOException{}

b
class B extends A{}

Kakum obpazom MoxkHO miepeonipenesiuth MeTo f() B Kilacce B, He BbI3BaB 1pH
5TOM OIHOKY KOMITHISIHH (4)?
1) public void f() throws Exception {}
2) public void () throws IOException {}
3) public void f() throws InterruptedException, IOException {}
4) public void () throws IOException, FileNotFoundException {}
5) public void f() throws FileNotFoundException {}
6) public void () throws FileNotFoundException, InternalError {}
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Boripoc 8.5.

Jan xox:

public class Quest §
private int qQ;
public Quest(int q) {
qQ=12/qy//1
h

public int getQQ() {
return qQ;//2
}

public static void main(String[] args) {
Quest quest = null;
try {
quest = new Quest(0);//3
} catch (Exception ¢) {//4

¥
System.out.println(quest. getQQ());//S

VKaXHTE CTPOKY, BHITIOTHEHHE KOTOPOH MPHBENET K HeoOpabaThiBacMoO# B JlaH-
HOM KOJIC HCKITFOUH TEITbHOM cHTyaruH (1):
1)1
2) 2
3)3
4) 4
5)5



NMOTOKU BBOAA/BbIBOAA

Bonpoc. A cravan uzs unmepnema ¢aiin. Tenepv mmue on
bonvuie ne nyxcen. Kar saxasams ezo obpamuno?

Omeem. Bom uz-3a maxux, xax mui, cKOpo € UHmMepHeme
ace ¢haiinel koH4amcs.

ITutara w3 UurepHer-dhopyma

IloToKu BBO/A/BBIBO/A HCTIONIB3YIOTCS JUIS IIEPE/IAYH JAHHBIX B (haHyIOBBIC IIOTOKH,
Ha KOHCOJIb WIH Ha ceTeBbIc cocquHeHHs. [JoToku npeacrapsor cobol 0ObEKTHI co-
OTBETCTBYIONIHX KiaccoB. IlakeThl BBOJIa/BBIBOMIA: java.io, java.nio mperocTaBRIsioOT
HOJTB30BATENO GOITBINIOE YUCTIO KIIACCOB H METOJIOB H TTOCTOSIHHO OOHOBIISIOTCSL.

baiToBble U CHUMBOAbHbIE MOTOKHU BBOAa/BbIBOAa

IIpu paspaGoTke TMPHITONKESHUS PETYISIPHO BOZHHKACT HEOOXOJHMOCTh H3BJICHE-
HUS HHPOPMATIUH H3 KAKOTO-THOO HCTOYHHKA W XPaHEHHS pe3yabTatoB. J[eHcTBUS
MO YTCHHIO/3aITHCH HH(POPMAIIHH MPENCTARISIOT CO60H CTAaHTAPTHBIA U TPOCTOH
BUJT JeaTeibHOCTH. CaMbie TIepBbie KJIacChl BBOJA/BBIBOIA CBSI3aHBI C Mepemauci
H H3BIICUCHHEM TIOCIIEIOBATETFHOCTH OAHTOB H3 TOTOKOB.

Bcee notoxu BBOAA MOC/ICOBAaTEIIBHOCTH OaHTOB SBIBIOTCS IIOAKIaccaMH al-
cTpakTHoro kiacca InputStream, MoTOKU BBIBOJIa — IOJKIIacCaMH aOCTPAaKTHOIO
Kiacca OutputStream. [Ipu paGote ¢ dallilaMu UCTIOIB3YIOTCS. MOMKIACCH 3THX
Ki1accoB, coorBeTcTBeHHO, FileInputStream u FileOutputStream, xoHcTpyKTOpBHI
KOTOPBIX OTKPHIBAIOT MOTOK H CBS3BIBAIOT €T0 C COOTBETCTBYIOMHUM (hH3HUECKHM
¢aiom. CyIIECTBYIOT KIIacCHI-IIOTOKH JUIS BBOJIa MACCHBOB GAHTOB, CTPOK, 0OBEK-
TOB, a TAKOKe JUII BhIOOpa U3 aiyIOB H CETEBBIX COCTHHCHHIA.

Jiis uTeHus Gaiita Wi MaccHBa GaHTOB HCIIOJIB3VIOTCS peaiM3aluu abCTpaKT-
HbIX MeTozioB int read() u int read(byte[] b) xacca InputStream. Metop int read()
BO3BpaniactT —1, €ciid IOCTHTHYT KOHET[ MOTOKA JaHHBIX, O3TOMY BO3BpaIacMoc
3HaYCHUE UMEET THI int, a He byte. [Ipu B3auMoaeHcTBHH ¢ HHGMOPMAITHOHHBIMH
MOTOKAMH BO3MOKHBI Pa3THYHBIC HCKITIOUYH TEIThHBIC CHTYAI[HH, TI03TOMY 00paboTka
HCKITIOYECHUH BHJa try-catch mpu Hcmob30BaHHH METOJIOB YTCHHS U 3aITHCH SBITS-
eTcst 00A3aTEThHOH.

B wnacce FileInputStream meton read() untaeT onun Gaiit u3 daiiia, a TOTOK
System.in kak oobekT noKTacca InputStream mo3BosgeT BBOMUTH OAHT C KOHCOITH.
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Peammzanmsa abcTpakTHOTO MeTofa write(int b) kmacca QutputStream zamicepaer
OfOHH OaiiT B ITOTOK BEBOAA. O0a 3TH MeTona OIOKHPYIOT IMTOTOK IO TeX IIop, IToKa
OaiiT He OyfieT 3aIHCcaH FITH IIpounTaH. [Toce OKOHUAHHA UTeHH HITH 3alICH B 110-
TOK €T0 BCera cleyeT 3aKpEIBaTh ¢ TOMOIIBI0 MeTOAa dose(), It TOro, YrodEl OCBO-
GomuTe pecyperl mpunokeHHd. Kmace FileQutputStream HcIons3yeTcsa A BRBOIA
OJTHOTO HITH HeCKONBKUX GaitT HHGOpMAITHH B (aiii.

[ToToK BBOJA CBA3BIBACTCA C OJHHM H3 HCTOUHHKOB JAHHELX, B KaUeCTBE KOTOPBIX
MOTYT ORITH HCIIONB20BAHEI MAcCHB GaliToOB, cTPOKa, (halll, «pipe»-KaHal, ceTeBEle
coeuHeHHT U ip. Habop KraccoB g B3aHMOJIeHCTBHS ¢ TIEPEUHCIIeHHBIMH HCTOU-
HHKAaMH ITPHBEIEH Ha PHCYHKAX 9.1 1 9.2

Knacc DatalnputStream IrpegocTaBifeT MeTOIEL I UTeHHT H3 TIOTOKA JaH-
HEIX 3HaUeHHI Oa30BBIX THIIOB, HO He PeKOMeHIyeTcs K HCIIONb30BaHHI0. Kiacc
BufferedInputStream nprcoeHHAET K TOTOKY Oydep IIa YIIPOIIEHHI H YCKOpe-
HHA CIEAYIOINETO AOCTYIIA.

JI BEIBOJA JAHHEIX B IIOTOK HCIIONB3YIOTCH CIIEAYEOIIHE KIACCHL.

AbcrpakTHeii kracc FilterOutputStream Hcmons3yerca KaK MAGIOH A1 HACTPOH-
KH TIpon3BoHEX KnaccoB. Kimace BufferedOutputStream mprcoemuHaeT Gydep K 1mo-
TOKY [JI YCKOPEHH BEIBOMA H OTPAHHUEHHS JOCTYII K BHEIIHHM YCTPOHCTBAM.

HaurHas ¢ Bepcuu 1.2, makeT java.io mogseprcd 3HAUHTENBHEIM HIMEHEHHAM.
IToSBHIHCH HOBEIE KIACCH, KOTOPEE IPOH3BOIAT CKOPOCTHYED 00paloTKY IIOTOKOB,
XOTA H He TIONHOCTBI0 IePeKPEIBAT BOSMOKHOCTH KIAcCOB IIpeIBIIYIIeH BEPCHH.

Jma oGpaboTKH CHMBOTEHEIX MOTOKOB B (popmare Unicode mprMeHAeTCA OT/ENb-
HasA HepapxHia MOKIaccOB a0cTPaKTHRIX KaccoB Reader u Writer, KoTophIe TTOUTH
TIOMHOCTBI0 MOBTOPAOT Py HKIHOHATEHOCTE OalTOBBIX TIOTOKOB, HO ARILAIOTC Golee

| StringBufferinputStream SequencelnputStream

PeekinputStream \Q / A

I FilelnputStream InputStream PipedinputStream

1

l FilterinputStream BlockDatalnputStream ObjectinputStream

T i 1

| BufferedinputStream v v
ainterfaces «interfaces

- oDatainput <} Objectinput

DatainputStream

L i

lLineNurnbednputStream I PushbackinputStream

Puc. 9.1,  Hepapxus xiaccos Baiinossis NOMOKOE 86004
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ByteArrayOutputStream
PipedOutputStream OutputStream FileOutputStream |
FilterOutputStream
I BlockDataOutputStream ObjectOutputStream |
T |
PrintStream FJataOutputsu - [> ainterfaces «interfaces
DataOutput :] ObjectOutput
BufferedOutputStream L’?
RundomAccessFile |

Puc. 9.2. Hepapxus xiaccos Bailmossx ROMOoK0s 8 :60dd

AKTYAIbHBIMH IIPH Ilepefiade TeKCcTOBOH HHGopMaryH. Hanpruep, aHamoroM Kuacca
FileInputStream spnsetcs xmacc FileReader. Taxoit umpokuit BEIGOP TOTOKOB MO-
3BOIAET BEIOPATh HAMIYUIIHI CIIOCO0 3aITHCH B Ka& TOM KOHKPETHOM CIIyJae.

B npumepax 0 BO3MOKHO CTH HCIIONB3YIOTCH CIIOCOOE HHHITHATTH3AIIH [ Pas-
THYHELX ceMEHCTB IIOTOKOR BBOJIA/BEIBOJIA.

o]
[\

Reader

LineNumberReader| |InputStreamReader|

i
e | e | e e

Puc. 9.3,  Hepapxud cLMROREH L ROMOKOE 82000

|OutPutstreamWriter Writer CharArrayWriter

BufferedWriter FileWriter |

PushbackReader

FilterWriter PipedWriter PrintWriter StringWriter

Puc. 9.4,  Hepaprud CLMROREHELX ROMOKOR 8218000

227 Il



! HMCTTOAB3OBAHME KAACCOB M BUBAMOTEK

S # T # utenie 1o osHOMY cumBeony (OasTy) nz noTtoka Becsa # Readl

package by.bsu.io;
import java.io.File;
import java.io.FileReader;
import java.io.IOException;
public class ReadDemo {
public static void main(String[] args) {
String file = "data\\file.txt";
File f = new File(file); // obvexm 048 cB43u ¢ ¢alinom Ha Oucke
int b, count = 6;
FileReader is = null;
// FileInputStream is = null; // anemepHamuBa
try {
is = new FileReader(f);
// 1is = new FileInputStream(f);
while ((b = is.read()) != -1) { // umeHue
System.out.print((char) b);
count++;
}
System.out.print("\n 4ucno 6aiT = " + count);
} catch (IOException e) {
System.err.println("Ounbka ¢aina:
} finally {
try {

+e);

if (is != null) {
is.close(); // 3axpsimue nomoxa 660da

}
} catch (IOException e) {
System.err.println("ownbKka 3aKphiTUA:

+e);

OpuH u3 xoucrpykropos FileReader(file) mwiu FileInputStream(file) otkpriBa-
€T IOTOK is U CBs3BIBAcT ero ¢ (aiiioM file, rie nupexTopus data B kopHe IpockTa
JIOJDKHA CYILCCTBOBATS.

Eciu daiina mo ykasaHHOMY ITYTH HE CYIIECTBYET, TO TIPH MOTBITKE HHHI[HATH3a-
I[HH MTOTOKA C HECYIIECTBYIONHUM (halyioM GyIET CTEHEPHPOBAHO HCKITIOUCHHE:

Omubka aiina: java.io.FileNotFoundException: data\file.txt (The system
cannot find the file specified)

Eciu ¢aiin cymiecTByeT, To HHPOpMAIIHS H3 HETo OYAET CHHTAHA 10 OHOMY CHM-
BOJIY; H pE3yJIbTaThl YTEHHS, M KOJTHUCCTBO MPOYHTAHHBIX CHMBOJIOB OYTyT BHIBE/IE-
HBI Ha KOHCOJTb.

JU14 3aKkpBITHS MOTOKA HCHoIb3yeTes MeTo close(). 3akpbITHE MOTOKA JIOJDKHO
MPOM3OUTH TIPH JTFOO0M HCXO/IC UTCHHS: YJJaUHOM HJTH C TeHepalHed HCKITIOUCHHUS.
I"apanTHpOBaTh 3aKpHITHE IIOTOKA MOMKET TOJIBKO HoMeIcHUE MeToja close() B Giiok
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finally. IIpu yTeHHMH U3 TOTOKA MOXKHO IIPOILYCTHTH N GalT ¢ oMok Me1o/a long
skip(long n).

3akpbrITHE TOTOKA BBOAA/BbIBoAa B Oiioke finally npuusaTO Kak HemracHoe coma-
LICHHUE U SBIBIETCS MPH3HAKOM XOpOoIero koga. OHaKo BHIIAUT JJOCTATOUHO IPO-
Mo371K0. B Java 7 BO3MO)KHO aBTOMaTHYECKOE 3aKpBITHE IIOTOKOB BBOJIA/BBIBOJA O3
SIBHOTO BBI30Ba MeToz1a close() u Gioka finally:

try (FileReader is = new FileReader(new File("data\\file.txt"))) {
int b = 6;
while ((b = is.read()) '= -1) { /* ymenue */
System.out.print((char)b)

}
} catch (IOException e) {

System.err.println("owubka ¢aina:

+ e);

C 5T0ii BEepcHH B CIIHCOK HHTEP(EHCOB, peaTH3yEeMBbIX IPaKTHYECCKH BCCMH KJIac-
camu 1oTokoB, JgoGaricH unTepdeiic AutoCloseable. Meton close() BrI3bIBacTCS
HESIBHO JUUISI BCEX IIOTOKOB, OTKPBITBIX B HHCTPYKLHH

try(Notokl: MoTok2:..: MoTokN)
Hampumep:
String destl = "filenamel";
String dest2 = "filename2";
try (Writer writer = new FileWriter(destl):
OutputStream out = new FileOutputStream(dest2)) {
// using writer & out
} catch (IOException e) {

e.printStackTrace();

}

Jloist BeiBoJIa cHMBOIA (6aiiTa) HITH MACCHBA CHMBOJIOB (O6aiTOB) B IIOTOK HUCTIONh-
3yIOTCS TIOTOKH BBIBoJa — 00BeKkTHl mofkiiacca FileWriter cynmepximacca Writer
wn nojgwiacca FileOutputStream cynepxiiacca OutputStream. B crexyromem
TpUMepE JUTS BBIBOJIA B CBSI3AHHBIN ¢ pailyIoM TIOTOK HCTIONB3YeTcst MeTolT Write().

A # 2 # BbIBOA MACCHBA B MOTOK B BHAE CHMBOAOB ¢ OalT # VWit

package by.bsu.io;

import java.io.*;

public class WriteRunner {

public static void main(String[] args) {

String pArray[] = { "2013 ", "Java SE 8" };
File fbyte = new File("data\\byte.data");
File fsymb = new File("data\\symbol.txt");
FileOutputStream fos = null;
FileWriter fw = null;
try {

229



J HMCTTOAB3OBAHME KAACCOB M BUBAMOTEK

fos = new FileOutputStream(fbyte);

fw = new FileWriter(fsymb);

for (String a : pArray) {
fos.uwrite(a.getBytes());
fw.write(a);

}
} catch (IOException e) {
System.err.println("ownbka 3anucu: " + e);
} finally {

try {
if (fos != null) {
fos.close();

}
// Huxe HexoppexmHo!
// kaxdomy close() mpebyemcs cBol try-catch
if (fw I= null) {
fw.close();

}
} catch (IOException e) {

System.err.println("ownbka 3aKpbITUA MOTOKA:

"

+e);

B pesynrate GyyT MOMyYEHSHI Ba (haiia ¢ HICHTHYHBIM HaOOpOM JaHHBIX, HO
CO3/IaHHBIC Pa3IMYHBIMH CIIOCOOAMH.

Kaacc File

Jlist paGoTh ¢ puzHueckuM daiiiiaMi U KaTaoraMH (JTHPCKTOPHSIMHE), PACIONIO-
SKEHHBIMH Ha BHEIIHHX HOCHTENISX, B NMPHIMKEHUSIX Java HCHOIB3YIOTCS KIIacChl
U3 MakeTa java.io.

Kiacc File caysxut Juist xpaHeHHS H 00pabOTKH B KaUeCTBE 0OBEKTOB KATAJIOTOB
U UMeH (aiiioB. DTOT KITace He COACPIKHT METOIBI JIUTS paGOTHI C COMEPXKHUMBIM (haii-
71a, HO TTO3BOJISIET MAHHUITYITHPOBATh TAKUMH CBOMCTBaMH (paiiia, KaK MpaBo JJOCTYIIA,
JlaTa ¥ BpeMs CO3JaHHS, IyTh B HEPAPXHH KAaTAIOTOB, CO3/IaHKeE, yialicHue (aiina,
H3MEHEHHE €10 UMCHH M KaTajloTa U T. 1.

O6mnekT knacca File cozmaercst oTHIM W3 HIKSTIPHBEICHHBIX CTIOCOO0B!

File obFile = new File("\\com\\file.txt");

File obDir = new File("c:/jdk/src/java/io");

File obFilel = new File(obDir, “File.java");

File obFile2 = new File("c:\\com", "file.txt");
File obFile3 = new File(new URL("UumepHem-adpec"));

B mepBoM ciryuae co3faetcst 0ObeKT, COOTBETCTBYIONMH (paiiiry, Bo BTOpoM —
noaxatasory. TpeTuii W yeTBepTHIH CiTyyad HACHTHYHBL [ co3pmaHus oGbeKTa
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yKa3bIBacTCs KaTajior U uMs daisia. B matoM — cozaercst 00bEKT, COOTBETCTBYIO-
i aapecy B UHTEpHETE.

IIpu cozpannu oObekTa Kiacca File moGhIM H3 KOHCTPYKTOPOB KOMITHIISTOP HE
BBIIIOJTHACT IIPOBEPKY Ha CYIICCTBOBaHHE (PH3HUECKOTO (haiiiia ¢ 3aJaHHBIM ITYTEM.

CyniecTByeT pazHHIIA MOKIY pa3ICITUTEISIMH, YIOTPSOISIOIMIUMHUCS TIPH 3aITHCH
nyTH K daiiry: aas cuereMbl Unix — «/», a g Windows — «\». Jlng cimyyaes,
KOTJIa HEH3BECTHO, B KAKOU CHCTEME GY/IET BRITIOITHATHCS KOJI, TPEYCMOTPEHBI CIie-
HaIbHbIe ojIg B Ki1acce File:

public static final String separator;
public static final char separatorChar;

C TTOMOTIBIO HTHX TOJIEH MOXHO 33JaTh Iy Th, yHHBCpCﬂJ‘IBHHﬁ B JITOOOH CHCTEME:
File file = new File(File.separator + "com" + File.separator + “data.txt" );
Taxoxe TIPEAYCMOTPEH C€IIE OUH T]{III)aSJICﬂII{1XSIIGi1 ———-zLH}I}II{[)GICIY)I)I{ii:

public static final String pathSeparator;
public static final char pathSeparatorcChar;

K nmpumepy, gt OC Unix 3HaucHue pathSeparator npuHHMAcT 3HAYCHHUE «», a IS
Windows — «;».

B wiacce File o6nsiniicHo Gorice TPHIAATH METOJIOB, HaHOOJIEE HCIIOIB3YEMBIC
U3 HUX PACCMOTPEHBI B CIICVIOINIEM MIPHMEPE:

/¥ # 3 # pabora ¢ dhannososi cucremon: Filelest.java %

package by.bsu.io;
import java.io.File;
import java.util.Date;
import java.io.IOException;
public class FileTest {
public static void main(String[] args) {
// € obvexmom muna File accoyuupyemcs @aiin Ha Oucke FileTest2.java
File fp = new File("FileTest2.java");
if(fp.exists()) {
System.out.println(fp.getName() + " cywecTByet");
if(fp.isFile()) { // ecau obvexm - AuckoBsili gaiin
System.out.println("NyTe k daiiny:\t" + fp.getPath());
System.out.println("AbcomwTHeii nyTs:\t" + fp.getAbsolutePath());
System.out.println("Pa3smep ¢aina:\t" + fp.length());
System.out.println("NocneaHAa moaupukauua :\t"+ new Date(fp.lastModified()));
System.out.println("0aiin goctyneH AnA yTeHWA:\t" + fp.canRead());
System.out.println("0®aiin goctyneH ana 3anucu:\t" + fp.canWrite());
System.out.println("0aiin yganen:\t" + fp.delete());
}
} else
System.out.println("dain

+ fp.getName() + " He cywecTByeT");

try {
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if(fp.createNewFile()) {
System.out.println("®ain

"

+ fp.getName() + " co3paH");
}
} catch(IOException e) {
System.err.println(e);
}
// 6 obvexm muna File noMeuaemcs xamanoz\Oupexkmopus
// 6 kopHe npoexkma OosaxeH boimb C030aH Kamanoz com.learn C HeCKOAbKUMU @alsamu
File dir = new File("com" + File.separator + "learn");
if (dir.exists() &R dir.isDirectory()) { /*ecau obvexm s6asenca x@iaso2oM U ecau 3non
Kkamanoz cyuecmByem */
System.out.println(“katanor " + dir.getName() + " cywecTByeT");

File[] files = dir.listFiles();

for(int 1 = 0; i < files.length; i++) {
Date date = new Date(files[i].lastModified());
System.out.print("\n"+files[i].getPath()+" \t| "+files[i].length()+"\t|"+date);
// ucnonv3oBamb toLocaleString() usu toGMTString()

}
// memod ListRoots() Bo3Bpauyaem docmynHsie xkopHebBsie xamano2u
File root = File.listRoots()[1];
System.out.printf("\n%s %,d u3 %,d cBoboaHo.", root.getPath(), root.getUsableSpace(),
root.getTotalSpace());

}
B pesynbrate ¢aiin FileTest2.java Gyet ounieH, a Ha KOHCOIb BRIBEJCHO!

FileTest2.java cymecTByeT

IIyTh K daiiay: FileTest2.java
AGCOMIOTHDBIH MY Th: C:\workspace\FileTest2.java
Pasmep daiina: 2091

Iocnennaa moaudurkanusa:  Fri Nov 21 12:26:50 EEST 2008
daiin focTyneH s YTeHus:: true

daiin focTyneH qJs 3anucu:  true

®daiin ynanen: true

®Paiia FileTest2.java coznan

KaraJior learn cynjecTsyet

com\learn\bb.txt |9 | Fri Mar 24 15:30:33 EET 2006
com\learn\byte.txt| 8 | Thu Jan 26 12:56:46 EET 2006
com\learn\cat.gif | 670 | Tue Feb 03 00:44:44 EET 2004

C:\3 665334272 u3 15751 376 896 cBoGOAHO.

V katanora kak oobekTa kinacca File ecTh JomomHHTENBHOE CBOHCTBO — TIpOC-
MOTp cITHCKa UMeH (aiinoB ¢ momoripio MeTooB list(), listFiles(), listRoots().
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[NpeaonpeseAeHHble NOTOKM

Cuctema BBOJIa/BBIBOJIA SI3BIKA Java COACPIKUT CTaHIAPTHHIC IOTOKH BBOJA, BbI-
BOJIa U BBIBOJIa oTmO0K. Kiace System makeTa java.lang cogepikut mosie in, KoTo-
poc SBISETCS CCHUIKOH Ha 00beKT Kiacca InputStream, u nosis out, err — cchbui-
KH Ha 00beKTHI Ki1acca PrintStream, oOpsBricHHbIe co cnenudukaTopaMu public
static u sBISFOTIHECS CTAHAAPTHBIMH TIOTOKAMH BBOJA, BBIBOJIAa H BHIBOJIA OIIIH-
GOK COOTBETCTBEHHO. DTH TIOTOKH CBS3aHBI C KOHCOIBIO, HO MOTYT OBITh TIEpECHAa-
3HAYCHBI Ha JAPYTOE YCTPOHCTRO.

JIs HasHavYCHHS BBIBOJa TEKCTOBOH HH(pOPMAIHH B TIPOU3BOIBHBIH MOTOK Clie-
JyeT HCHob30BaTh Kilace PrintWriter, ssisromuiics nojgwiaccoM aGeTpakTHOTO
kimacca Writer.

Jiia HauGornee ymoGHOTO BEIBOJIAa HHpopMAlWK B (ailsT (WIH B JTIOG0H Jpyroi
MOTOK) CJIEYET OPTAaHH30BATh CIICTYIONIYIO TIOCIEA0BATETFHOCTh HHHITHATH3AIHH
IIOTOKOB ¢ ITOMOIIBIO Ki1acca PrintWriter:

new PrintWriter(new BufferedWriter(new FileWriter(new File(“text\\data.txt"))));

B urore wiace PrintWriter BhicTymaeT kiaccoM-06epTkol yist kiacca BufferedWriter,
H Jlanee Tak ke, kak u kiacc BufferedReader mis FileReader. 1o oxoruarmu paGoTst
C MOTOKAMH 3aKphIBATh CIICAYET TOJIBKO CaMbIH NOCJICHUH Kiacc. B JanHOM cityyae —
PrintWriter. Bce octambHble, B HeTo 00epHY ThIE, GYTY T 3aKPHITH aBTOMATHYECCKH.

IIpuBencHHBIH HWKE NMPHMEP JCMOHCTPHPYET BBIBOA B (ailll CTPOK H YHCEI
C IJIABAIOILCH TOYKOH.

epH30BaHHLIN BLIBOA B chadia # DemoWriter.java

package by.bsu.io;
import java.io.*;
public class DemoWriter {
public static void main(String[] args) {
File f = new File("data\\res.txt");
double[ ] v = { 1.10, 1.2, 1.401, 5.01, 6.017, 7, 8 };
FileWriter fw = null;
BufferedWriter bw = null;
PrintWriter pw = null;
try {
fw = new FileWriter(f, true);
bw = new BufferedWriter(fw);
pw = new PrintWriter(bw);
for (double version : v) {
pw.printf("Java %.2g%n", version);// 3anuct npsmo 6 $aiin
}
} catch (IOException e) {
System.err.println(“ownbka OTKpbITUA MOTOKa " + e);
} finally {
if (pw != null) {
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try { // 3axpsiBamb HyxHO monbko BHewrul nomox
pw.close();

} catch (IOException e) {
e.printStackTrace();

B utore B (aii res.txt 6y7eT MoOMeIIEeHa CIIEYIOMAast HHPOPMAIHs:

Java 1.1
Java 1.2
Java 1.4
Java 5.0
Java 6.0
Java 7.0
Java 8.0

J1s BBIBO/Ta TaHHBIX B (hafiyT B TEKCTOBOM (hopMaTe HCIOIb30BajIcs (PHIIBTPOBAH-
HBIH MoToK BeIBoa PrintWriter u metox printf(). Ilocne coeaunenus s1oro motoka
C JIMCKOBBIM (pailJToM MOCPEACTBOM CHMBOITbHOTO MoToKa Buffered Writer u ymno6-
HOTO cpe/IcTBa 3amucH B ¢aiit FileWriter cTaHOBHTCS BO3MOYKHOM 3aITHCh TEKCTO-
BOH HMH(OPMAIHH C TMOMOIIBIO OOBUHBIX MeTojoB println(), print(), printf(),
format(), write(), append().

B omiune ot Java 1.1 B s3pike Java 1.2 1y18 KOHCOIBHOTO BBO/JA HCIIOJTB3YETCS HE
OalTOBBINH, a CHMBOJIBHBIH TOTOK. B 5TOH cHTyaluu I BBOJa HCHOIB3YETCS IO/~
wiacc BufferedReader aGctpaktHoro kimacca Reader u metonst read() u readLine()
JUTSL UTCHHSI CHMBOJIA H CTPOKH COOTBETCTBEHHO. DTOT MOTOK JUIS OPTaHU3AI[HH YTeE-
HUS U3 (paiiia JTyyIe BCETO HHUIHATTH3HPOBaTh 00bekToM Kiacca FileReader B Buje:

new BufferedReader(new FileReader(new File("res.txt")));

UrcHue us CO3JaHHOI'0 B IIPCABIAYIICM IIpHMCPC @aﬁna C HCIIOJIb30BAHHCM
y,Z[O6HOﬁ TCEXHOJIOTHH MOKHO IIPOU3BCCTH CJIICAYIOIHM 06pa30M:

A # 5 # utenme nz parina # DemoReader. java

package by.bsu.io;
import java.io.*;
public class DemoReader {
public static void main(String[ ] args) {
BufferedReader br = null;
try {
br = new BufferedReader(new FileReader("data\\res.txt"));
String tmp = "";
while ((tmp = br.readLine(}) != null) {
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// npobea ucnoav3zoBams Kax pazdeaumens

String[] s = tmp.split("\\s");

// 6biB00 nosyveHHsix Chpox

for (String res : s) {
System.out.println(res);

}

}
} catch (IOException e) {

e.printStackTrace();

} finally {
if (br != null) {
try {
br.close();
} catch (IOException e) {
e.printStackTrace();
}
}
}

}
B koHcois OyeT BHBEACHO:

Java
1.1
Java
1.2
Java
14
Java
5.0
Java
6.0
Java
7.0
Java
8.0

CepHnarnzaumns o6beKTOB

Kpome naHHBIX 6a30BBIX THIIOB, B TOTOK MOSKHO OTIIPABIISITh OOBEKTHI KJIACCOB
HETTHKOM JUTS TIepeau KIIMEHTCKOMY TPIOKEHHIO WIH JUTS XpaHECHHSL

IIponecc nmpeobpasoBaHus 0OBEKTOB B IIOTOKH OaHTOB IS XpaHCHHS Ha3bIBacT-
cs cepuanmusanuei. llporece u3BiIcyeHHS 0OBbEKTa U3 MOTOKAa GaHTOB Ha3BIBAETCS
Jecepranuzarued. CyIiecTByeT JiBa criocoba c/ieaTh 00bEKT CEpHATH3YEMBIM.
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JIis Toro, Y1066 OGLEKTH KTacca MOIITH OBITh TIOABEPTHYTHI TIPOIECCY CEPHAITH3A-
IMH, STOT KIACC JOIDKEH paciimpsTh HHTepdeic java.io.Serializable. Bee mogxaccst
TaKOTO KJIacca Taroke OyIyT cepHaM30BaHbl. MHOTHE CTaHJAPTHBIC KIACCHL PEAJIH3YIOT
5TOT HHTEpdEHC. DTOT MpoIEce 3AKTFOUACTCS B CCPHATU3AINH KDKIOTO 0T 00BEKTa,
HO TOJIBKO B TOM CJIy4ae, €CITH 5TO TI0JIE HE HMEET crieiudukatopa static wm transient.
Crierdukatops! transient u static 03HAYAIOT, YTO TIOJS, MTOMEUYCHHBIC UMH, HE MOTYT
OBITh MPEIMETOM CEPHATTH3AIHH, HO CYITIECTBYET Pa3IHYHE B JICCCPHATTH3AINH. TaK, ToJie
co crielUHKaTopoM transient Tocsie JeCepHATH3AIHH TIOTYYAcT 3HAYCHHE 10 YMOJTYa-
HHIO, COOTBETCTBYIOITIEE €TO THITY (OOBEKTHBIH THIT BCET/IA HHHITHATTH3HPYETCS TI0 YMOJT-
Yanuto 3Ha4eHreM null), a ote co crieupuKaTopoM static MoTyyaeT 3HAYCHHUE TI0 YMOIT-
YaHHIO B CITyYae OTCYTCTBHS B 0OIaCTH BHIHMOCTH OOBEKTOB CBOCTO THIIA, a TIPH HX
HATHYHH TOJTYYAET 3HAYEHHE, KOTOPOE ONPENIETICHO JUTS CYMIECTBYFOINETO OOBEKTa.

Unrepdeiic Serializable He uMeeT METOOB, KOTOpBIE HEOOXOIUMO peaTH30-
BaTh, II03TOMY €I'0 HCIIOJIb30BAHUE OTPAHUYHBACTCS YIIOMUHAHHEM IIpH OObsIBIIC-
HHUH KIacca. Bee AciicTBHS B JaJIbHEHILIEM IIPOU3BOASITCA 110 yMordanuto. s 3a-
IIHCH 0OBEKTOB B MOTOK HEOOXOAUMO Heloiib3oBaTh Kiace ObjectOutputStream.
ITocne sToro gocratouno BerBaTh McToa WriteObject(Object ob) storo ximacca
JUISL cepHaIu3alud oObeKTa ob M NEPECHUIKH €r0 B BBHIXOJAHOH IIOTOK JAHHBIX.
JUIs 4TeHHS UCHOIB3YIOTCS, cOOTBETCTBEHHO, Kiiace ObjectInputStream u ero
metox read Object(), Bo3Bpaniaronmii ccriiiky Ha kiace Object. Ilocie yero ciieny-
€T NIpeoOpa3oBaTh IOIYUCHHBIH 0OBEKT K HY)KHOMY THILY.

Heobxomumo 3HaTh, 410 1pH Henois3oBaHuU Serializable necepuammarnus npouc-
XOJHT CIICAYIOTIHM 00pa3oM: TIo] 0ObEKT BRIEISICTCS MaMATh, TIOCIIE YET0 €ro MoJIs
3aTIOJTHSFOTCS 3HAYCHHSIMH H3 TTOTOKa. KoHCTpyKTOp 00hEKTa IPH 3TOM HE BHI3BIBACTCSL

/¥ # 6 # ceprainzyemblit kaace # Student.fava %

package by.bsu.serial;
import java.io.Serializable;
public class Student implements Serializable {
protected static String faculty;
private String name;
private int id;
private transient String password;
private static final long serialVersionUID = 1L;
/¥ cmsicn nond serialVersionUID dna knacca bydem obvAgcHeH Huxe */
public Student(String nameOfFaculty, String name, int id, String password) {
faculty = nameOfFaculty;
this.name = name;
this.id = id;
this.password = password;
}
public String toString() {
return "\nfaculty " + faculty + "\nname

}

+ name + "\nID " + id + “\npassword " + password;
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S H# 7 # 3a0MCh CEPHAAHBOBAHHOND OBbEKTA B (hasiA i €fo AeCepHanmsa

package by.bsu.
java.i
java.
java.
java.
java.
java.
java.
java.
java.

import
import
import
import
import
import
import
import
import
public

io.
io.

io

io
io

serial;
File;
FileInputStream;

.FileOutputStream;
io.

InvalidObjectException;

.ObjectInputStream;

.ObjectOutputStream;
io.
io.
io.

I0Exception;
InvalidClassException;
FileNotFoundException;

class Serializator {
public boolean serialization(Student s, String fileName) {

}

boolean flag = false;
File f = new File(fileName);
ObjectOutputStream ostream = null;
try {
FileOutputStream fos = new FileOutputStream(f);
if (fos != null) {
ostream = new ObjectOutputStream(fos);
ostream.writeObject(s); // cepuasuzayus
flag = true;
}
} catch (FileNotFoundException e) {
System.err.println("0aiin He MOXeT 6bITL CO3daH: "+ e);
} catch (NotSerializableException e) {
System.err.println("Knacc He nopfepxvBaeT cepuanusauuio:
} catch (IOException e) {
System.err.println(e);
} finally {
try {

+e);

if (ostream != null) {
ostream.close();

}
} catch (IOException e) {
System.err.println("owMbka 3akpsiTUA noToka");

}

return flag;

public Student deserialization(String fileName) throws InvalidObjectException {

File fr = new File(fileName);

ObjectInputStream istream = null;

try {
FileInputStream fis = new FileInputStream(fr);
istream = new ObjectInputStream(fis);
// OBecepuanuzayus
Student st = (Student) istream.readObject();
return st;

} catch (ClassNotFoundException ce) {
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System.err.println("Knacc He cywecTByeT: " + ce);
} catch (FileNotFoundException e) {

System.err.println("0aiin pnA pecepuanusauud He CywecTByeT: "+ e);
} catch (InvalidClassException ioe) {

System.err.println("HecoBnageHue BepCuit Knaccos:
} catch (IOException ioe) {

System.err.println("06waa I/0 ownbka:
} finally {

try {

+ ioe);

+ loe);

if (istream != null) {
istream.close();

}
} catch (IOException e) {
System.err.println("ounbka 3aKkpbiTua notoka ");

}

throw new InvalidObjectException("”o6bekT He BOCCTaHOBNEH");

/% # 8 # 3anyCK NPOLECCOB CepHarH3aLIMi 1 ACCEPHAAMZaLii # Runn

package by.bsu.serial;
import java.io.InvalidObjectException;
public class RunnerSerialization {
public static void main(String[] args) {
// c030GHUe U 3anucht obbvexma
Student ob = new Student("MMF", "Goncharenko", 1, "G817s9");
System.out.println(ob);
String file = "data\\demo.data";
Serializator sz = new Serializator();
boolean b = sz.serialization(ob, file);
Student. faculty = "GEQ"; // u3MeHeHue 3HayeHug static-nons
// umenue u BiBod obvexma
Student res = null;
try {
res = sz.deserialization(file);
} catch (InvalidObjectException e) {
// obpabomka
e.printStackTrace();
}

System.out.println(res);

}
B PCE3YJIIBTATC BBIIIOJIHCHUSA JAHHOI'O KOJIa B KOHCOJIb 6y,Z[CT BBIBC/ICHO!

faculty MMF

name Goncharenko
ID1

password G017s9
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faculty GEO

name Goncharenko
ID1

password null

B mrtore mons name u id HoBoro 0OheKTa res COXpaHUITH 3HAYCHHS, KOTOPBIE HM
OBUTH MIPHCBOCHHI 0 3amucH B (aiist. [Toe password co crienuduxatopom transient
MOYYHIIO 3HAYCHHE MO YMOYAHHIO, COOTBETCTBYIOIIEE THNMY (OOBEKTHBIH THI
BCET/Ia HHUITHATH3UpYETCS Mo yMomdaHuro 3HauyeHHeM null). ITome faculty, mome-
UYEHHOE KAK CTATHYECKOE, IIOIY4aeT TO 3HAUCHHE, KOTOPOE HMEET 3TO II0JIE HA TEKY-
O[HH MOMCHT, TO €CTh IIPH Co3gaHHHu oObekTa goncharenko mnosie nomyuwnio 3uaue-
e MMF, a 3ateMm 3HaYCHHE CTATHUYCCKOTO IToyis Obuio m3MeHeHO Ha GEO. Eciu
ke 00bEKTa JIAHHOTO TUIIA HET B OOVIACTH BHAUMOCTH, TO CTATHUECKOE II0JIE TAKKE
MOJIY4AET 3HAUCHHE 110 YMOTUAHHIO.

Ecnu nostem wiacca SBISETCS CCBUIKA Ha JIPYITOH THIL, TO HEOOXOIHUMO, YTOOBI
arperupoBaHHBIA THII Taloke peaiu3oBbBasI HHTepdeic Serializable, wnaue npu
IIOTIBITKE CEPHAIH3ALHH 0OBEKTA TAKOIO KIacca OyIeT CIEHEPUPOBAHO HCKIIOYECHHE
NotSerializableException.

/# 9 # KAGCC, CEpHANM3ALIMS KOTOPOTO HEBOSMOXHA # Stud

public class Student implements Serializable {
protected static String faculty;
private int id;
private String name;
private transient String password;
private Address addr = new Address(); // He noddepxuBawuee Cepuanusauuw node
private static final long serialVersionUID = 2L;
// more code

}
Ecmu xiace Address ue umimiementupyeT uutepdeiic Serializable, a umenno:

public class Address {
// noas, Memodsi

}

TO TIpH TakoM oObaRICHHH Kiacca Address cepuanu3arms oobekTa Kiacca Student
HEBO3MOXHA.

IIpu cepuanmzaiuu oObekTa Kiacca, peamusyromniero uutepdeiic Serializable,
VYHTHIBACTCS MOPSIOK 0OBABIICHHS TIOJIeH B Kiacce. 1loaToMy TpH H3MEHEHHH TTO-
pSAKa, HMECH H THTIOB MOJICH HITH JJOOARICHHH HOBBIX TIOJICH B KJlacce CTPYKTYpa HH-
dbopmaruu, cofepyKaIiecs B CEpHaTH30BaHHOM 00BEKTE, OYIET CEPhEe3HO OTITHYATHCS
OT HOBOH CTPYKTypHI Kiacca. IlostomMy Jecepram3aims MOKET IIPOHTU HEKOPPEKT-
HO. OTHM OOYC/IOB/IEHA HEOOXOAMMOCTH JOOABICHHS MPOTPAMMHCTOM B KaXKABIH
Kiace, peammsyiommii unrepdeiic Serializable, mons private static final long
serial VersionUID Ha craguu pa3paGoTku Kiacca. DTo HoJ€ COACPIKUT YHUKATIbHBIH
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HJCHTH(OHKATOP BEPCHH CCPHAIH3OBAHHOTO Kilacca. OHO BBIYHCIISECTCS IO COAEP-
YKHMOMY KJIacca — IOJISIM, HX NOPSLIKY OOBSBICHHUS, MCTOIaM, HX IIOPSIKY 0ObsB-
JcHUs. JJI4 5Toro IpUMEHSIOTCS CHICIHaIbHbIE IIporpaMMbl-renepatopsl UID.

D710 NoJIE 3aIMCHIBACTCS B IOTOK NPH CEPHAIM3ALUH KIacca. DTO CAHHCTBEHHBIH
clty4ai, korja static-1osie cepHaIH3yeTCs.

IIpu necepuanM3aliiu 3HAUYCHHE STOTO TOJIS CPABHHBACTCS C HMMCEIOIMMCS
y KJlacca B BHpPTyaJIbHOM MammHe. Eciu 3HaueHH He COBIAJAIOT, HHHIIHHPYETCS
uckmoueHue java.io.InvalidClassException. CooTBeTcTBEHHO, TIpH JTFOOOM H3ME-
HEHHM B TIEPBYIO 0UepeIb MoJicH Ki1acca 3HaucHUe Tond serial VersionUID qomkso
OBITh H3MEHEHO TPOTPAMMHCTOM HITH T€HEPATOPOM.

Ecnu HaGop mornel k1acca M HX HOPSIIOK XKECTKO OTPEIETICHBL, METOBI Kilacca Mo-
T'yT MECHATHCS. B 5TOM ciTyuae cepHanM3allii U JIcCCpHaITH3alHH HHUTO HE YTPOXKACT.

Bwmecto peammanuu untepdeiica Serializable moxro peamazosats Externalizable,
KOTOPBIH CONCPIKHT JBa METOJa:

void writeExternal(ObjectOutput out)
void readExternal(ObjectInput in)

IIpu HcToTh30BaHUH 5TOTO HHTEp(eiica B TOTOK aBTOMATHYESCKH 3aITHCHIBACTCS
TONTbKO HAcHTH(DHUKANUS Kiacca. COXpaHHTh W BOCCTAHOBHTH BCIO HH(OPMAIIHIO
0 COCTOSTHHH 3K3EMITISpa JOIDKSH caM Kiiacc. J[s 5Toro B HeM JTOIDKHBI OBITH Tiepe-
onpenernieHbl MeTonsl writeExternal() u readExternal() unrepdeiica Externalizable.
OTH METOMIBI IOIDKHBI 00CCIIEYHTh COXPAHCHHE COCTOSTHHUSI, OTTHCHIBACMOTO TOJISTMH
caMoro Kjacca ¥ ero cyTmepKiacea.

IIpu BoccranorieHun Externalizable-oOnhekTa sK3eMIutsp co3aaeTcst My TEM BbI-
30Ba KOHCTpYKTOpa O€3 apryMEHTOB, II0CiIe Yero Bbi3biBacTces Metox read External(),
[I03TOMY HEOOXOIUMO IIPOCIIEUTh, YTOOBI B KIacce ObUI KOHCTPYKTOP II0 YMOJT4a-
Huro. J1g coxpaHeHUs cocTosHUS BhI3bIBaroTcs MeTopl ObjectOutput, ¢ momo-
IIBI0 KOTOPBIX MOXKHO 3aIIHCATh KaK IIPUMHTHBHBIC, TAK H OOBCKTHBIC 3HAYCHUS.
JUis xoppekTHOH paboTsl B cooTBeTcTBYIOMEM MeToze readExternal() sty 3naue-
HUSL JIOJDKHBI ObITh CUHTAHBL B TOM KE IIOPSIIKE.

JI1s 4TCHUS M 3aIIHCH B IIOTOK 3HAYCHUH OTJICIIBHBIX II0JICH 0OBEKTa MOXKHO HC-
[I0JIF30BaTh, COOTBETCTBEHHO, METO/[bI BHYTPEHHHX KJIACCOB!

ObjectInputStream.GetField
ObjectOutputStream.PutField.

KAacc Scanner

O6bekT wiacca java.util.Scanner npuHUMaeT GopMATHPOBAHHBIH OGBEKT WIH BBOJ
U3 IIOTOKA H IIPeo0pasyeT €10 B JBOMYHOE NpeAcTaBiicHUE. 1 [pu BBoJIe MOTYT HCTIOIB30-
BAThCS JJAHHBIC H3 KOHCOMH, (haiiyia, CTPOKH HWIH JEOOOTO JPYroro HCTOYHHKA, pea-
mmyioniero uutepdericel Readable, InputStream win ReadableByteChannel.

3 240



MOTOKW BBOAA/BbIBOAA L

Ha nacTosmu# MoMeHT Ki1acc Scanner mpepiaractT Hauboriee YIOOHBIH U MOJTHBIH

uHTepdeiic T U3BICHEHHS HHPOPMATIHH TIPAKTHYESCKH U3 JTFOOBIX HCTOYHHKOB.
HexoTtopble KOHCTPYKTOpPHI KJIacca:

Scanner(String source)

Scanner(File source) throws FileNotFoundException

Scanner(File source, String charset) throws FileNotFoundException

Scanner(InputStream source)

Scanner(InputStream source, String charset)

Scanner(Path source)

Scanner(Path source, String charset),

IJic source — HCTOYHHK BXOJHBIX JIaHHBIX, a charset — KojHpoOBKa.

OOmekT Knacca Scanner YHTAeT JIEKCEMBI H3 HCTOYHHKA, YKAa3aHHOTO B KOH-
CTPYKTOpE, HAT[pUMEp U3 CTPOKH WiH daiima. Jlekcema — 5To HaGop CHMBOIIOB,
BBIJICIICHHBIH HabopoM pasJieHTeIcH (110 YMOTYaHUIO POOCIIbHBIMH CHMBOJIAMH).
B ciyyae BBOIa U3 KOHCOITH CIIETYET OMPECTHTh OOBEKT:

Scanner con = new Scanner(System.in);

Iocrte co3gaHus 06BEKTa €10 HCIOIB3YIOT IS BBOA HH(POPMAIHH B MPHIIOMKE-
HHe, HaT[pUMEp JICKCEMY HIH CTPOKY,

String strl = con.next();
String str2 = con.nextLine();

HJIH THITH3HPOBAHHBIX JICKCEM, HAIIpPUMEDP, TEIIBIX YHCCII,

if(con.hasNextInt()) {
int n = con.nextInt();

B xiacce Scanner oIpefeicHBI TPYIIBI METOAOB, MPOBEPSIONUX JaHHBIE 3a-
JAHHOTO THIIA Ha JOCTYI AJIs BBoAA. I POBEPKH HAJIMYUS IIPOH3BOJIbHOM JICK-
ceMbl uenombiyetes MeTo hasNext(). IIpoBepka KOHKPETHOTO THIIA IPOH3BOXHTCS
C MOMOTIBIO OJTHOTO U3 MeToI0B boolean hasNext7u#() wiu boolean hasNext7un(int
radix), rie radix — ocHoBaHHE CHCTEMBI cyHcicHHS. Hampumep, BBI30B MeToqa
hasNextInt() Bo3BpaImacrt true, ToJIbKO €CITH CIISTYIOIAs BXOAAIIAS JIEKcEMa — Iie-
J10€ YHcIIo. EciH JaHHBIC YKA3aHHOTO THIIA JOCTYIHBI, OHH CUHTBIBAIOTCS C IIOMO-
IIBIO OJ{HOTO U3 McTooB Jun next7un(). IIponsBosibHast JIEKceEMa CUHTBIBACTCS Me-
tojoM String next(). Ilocre usBeucHUs MOGOH JIeKceMBl TEKYIMH yKa3aTelb
yCTaHaBITHBAacTCS Mepe)] CIICAYIONMEH JIEKCEMOH.

B xauyecTBe IpHMEPa MOYKHO paccMOTPETh (hOpMATHPOBAHHOE YTCHHE U3 (paibia
scan.txt, coJiepKaIieTo HHPOPMALHUIO CIICAYIOIIETO BHIA:

2 Java 1,6
true 1.7

A # 10 # pasbop Texcrosoro dhavina # ScannerDemo.java

package by.bsu.reading;
import java.io.*;
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import java.util.Scanner;
public class ScannerDemo {
public static void main(String[ ] args) {
String filename = "text\\scan.txt";
Scanner scan = null;
try {
FileReader fr = new FileReader(filename);
scan = new Scanner(fr);
// umeHue u3 ¢alina
while (scan.hasNext()) {
if (scan.hasNextInt()) {
System.out.println(scan.nextInt() + " :int");
} else if (scan.hasNextBoolean()) {
System.out.println(scan.nextBoolean() +
} else if (scan.hasNextDouble()) {
System.out.println(scan.nextDouble() + " :double");
} else {
System.out.println(scan.next() +

}

"

:boolean™);

:String");

}
} catch (FileNotFoundException e) {
System.err.println(e);
} finally {
if (scan != null) {
scan.close();

}

B pesyabprate BRITOTHEHHS Ko/ia (IPH PYCCKHX PETHOHATBHBIX YCTAHOBKAX) OGyeT
BBIBEJICHO:

2 :int

Java :String

1.6 :double

true :boolean

1.7 :String

IIponenypa npoBepkH THIA peaaH3oBaHa ¢ MoMolkio MeTonoB hasNext7un().
Taxol ImOAXOXR IPENNOYTUTENICH H3-3a OTCYTCTBUS BO3MOKHOCTH BO3HHKHOBCHHS
HCKIIIOYHTCITbHOW CHTYaIlldH, TaK Kak ec oOpaboTka TpeOyeT Ha MOPSIOK OOIBINE
PECYPCOB, YEM HOPMAJIbHOE TECUEHHUE IIPOTPAMMBL.

O6pexT KiIacca Scanner OIPEESISIET TI'PAHHUIBI JICKCEMBI, OCHOBBIBASICh
Ha HaGope pazgenutenci. MoKHO 3aJaBaTh pas[JEIIMTEIH C IIOMOIUBIO METOJA
useDelimiter(Pattern pattern) wi useDelimiter(String regex), rge pattern
H regex CcoOJCpKHT Habop pasgeluTeiicH B BHJIC PErYSIPHOIO BBIPAXKECHUS.
IIpumenenne metona usel.ocale(Locale loc) mozBosseT 3a1aBaTh paBmwiia YTCHUS
HH(OPMAIHH, TPUHSTHIC B 3aJAHHOH CTpaHE WIH PETHOHE.
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S # 11 # npumvenenne pasaesntened 1 Aokasen # ScannerD

package by.bsu.scan;
import java.util.Locale;
import java.util.Scanner;
public class ScannerDelimiterDemo {
public static void main(String args[]) {
double sum = 0.9;
Scanner scan = new Scanner("1,3;2,0; 8,5; 4,8;9,0; 1; 10;");
scan.useLocale(Locale.FRANCE);
// scan.useLocale(Locale.US);
scan.useDelimiter(";\\s*");
while (scan.hasNext()) {
if (scan.hasNextDouble()) {
sum += scan.nextDouble();

} else {
System.out.println(scan.next());
}
}
scan.close();
System.out.printf("Cymma 4dcen = " + sum);

}
B pesynbrare BRIOTHEHHS MPOTPAMMBI GY/IET BBIBEJICHO!
Cymma uncen = 36.6

Ecnu 3amenuts Locale Ha aMepHKaHCKYIO, TO pPe3yabTaT OYACT HHBIM, TaK KaK
MpeCcTaRICHHE WHCEN C TDIABAIONIEH TOUYKOH OTIHYAETCS.

Hcnonp3oBanue madmona '';\\s*'* yka3zpiacT 00beKTY KJlacca Scanner, YTo CHM-
BOJI «;» ¥ HOJb WITH OoJiee MpoOEITOB CIISAYET PACCMATHBATD KaK Pa3/ICITUTEITh.

Meron String findInLine(Pattern pattern) umu String findInLine(String
pattern) HIIIET 33 JAHHBIH MTa0JIOH B TEKYIIICH cTpoke TekeTa. By maGiioH Hakl eH,
COOTBETCTBYIOIAS €My TIOJICTPOKA H3BIICKAcTCs W3 CTPOKH BBojma. Ecru copmaje-
HUH He HalieHo, To Bo3BpamaeTcs null.

Metonst String findWithinHorizon(Pattern pattern, int count) u String
findWithinHorizon(String pattern, int count) Ipou3BoJAT IOKCK 33JAHHOTO A~
OroHa B OrmpKa#mmx count cuMBosIaX. MOYKHO MPOIYCTHTH 00pa3el ¢ IOMOIIBIO
Mmetoja skip(Pattern pattern).

Eciu B cTpoke BBOJa HalcHA II0JICTPOKA, COOTBETCTBYIOMIAs 00pa3Ly pattern,
MmeTox skip() mpocTo mepemMenaeTes 3a Hee B CTPOKE BBOJIA U BO3BPAILIACT CCBUIKY
Ha BBI3bIBaIONMH oObeKkT. Eciu moxcTpoka He HalaeHa, metoy skip() renepupyer
uckmoucHue NoSuchElementException.
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ApxuBauus

JIos XxpaHEHHS KITACCOB S3bIKa Java W CBA3aHHBIX ¢ HAIMH PECYPCOB B s13bIke Java
HCTIONB3YIOTCS CHKATHIE ApXUBHBIC jar-(haiiisl.

Jlns paGoThl ¢ apxXuBaMH B crieiuduKanmu Java CymieCTBYeT JBa MaKeTa —
java.util.zip u java.util.jar cooTBETCTBEHHO TS apXHBOB Zip | jar. Pasmuuue dop-
MATOB jar H Zip 3aK/Io4acTcsi TOJIBKO B pacupeHuH apxuea zip. [laker java.util. jar
aHAJIOTHYCH IakeTy java.util.zip, 3a HCKIIOYEHHEM pealU3al[HH KOHCTPYKTOPOB
u Metoza void putNextEntry(ZipEntry e) wiacca JarOutputStream. Hixe Oyner
paccMoTpeH Toibko makeT java.util.jar. UtoGsl mepeenaTh Bce MpUMEPHI Ha HC-
NI0JIB30BAHKE Zi p-apXHBa, JJOCTATOUHO BCIOAY B KoJi€ 3aMeHUTh Jar Ha Zip.

[Taker java.util.jar mo3BoISCT CUHTHIBATH, CO3aBATh H H3IMEHATH (paliTbl hop-
MAaToOB jar, a TaKKE BBIYHCIIITh KOHTPOJIBHBIE CYMMBI BXOSIIUX IIOTOKOB JIAHHBIX.

Kitace JarEntry (noaxiace ZipEntry) ucnionssyerces ISl IpeJOCTaBICHHS JIO-
CTyIa K 3amucsaM jar-¢aiiia. Hekotopsie MeTop1 Kilacca:

void setMethod(int method) — ycranaBmHBaeT METOT CKaTHS 3aITHCH;

void setSize(long size) — ycTaHaBITHBAacT pa3Mep HECIKATOH 3alTUCH;

long getSize() — Bo3BpammacT pasMep HECIKATOH 3aTTHCH;

long getCom pressedSize() — Bo3BpamaeT pasmMep c:KaToH 3aIHCH.

V xiacca Jar QOutputStream cymniecTByeT BO3MOXKHOCTD 3aITHCH JJAHHBIX B IIOTOK
BBIBOZIa B jar-opmare. OH mepeonpeaensieT MeTo write() Takum o6pazom, YToObI
TFOOBIE JAHHBIC, 3ATTHCHIBACMBIC B TOTOK, MIPEABAPHTETFHO COKUMAITHCh. OCHOBHBIMH
METOAMH JAHHOTO KJlacca SBISIOTCS:

void setLevel(int level) — ycranasmuBacT ypoBens cikatus. Uem Gorpiie ypo-
BCHb COKAaTHS, TEM MCUICHHEH MPOUCXOUT paboTa ¢ TakuM aiiom,

void putNextEntry(ZipEntry €) — 3amuchiBacT B IOTOK HOBYIO jar-3aIucChk.
OTOT METOJI IEPETIUCHIBAET JaHHbIE U3 3K3eMIuLIpa JarEntry B noTok BeIBoja;

void closeEntry() — 3aBepmiact 3amich B MOTOK jar-3allHCH U 3aHOCHT J[OTIOJ-
HHUTCIIPHYIO HH(POPMAIHIO O HEH B MIOTOK BBHIBOJIA,

void write(byte b[], int off, int len) — 3amucriBacT nanusbic U3 6ydepa b, Hauu-
Has ¢ o3y off, wuHoH len B 0TOK BHIBOAA,

void finish() — 3aBepinaet 3anmuch JaHHBIX jar-daiiia B MOTOK BhIBOAA Oe3 3a-
KPBITHS TTOTOKA.

ITycTh HEOOXOUMO aPXHBHPOBATH TOJTBKO (paiiiTbl B yKa3aHHO#M qupekTopHu. Ecm
JUPEKTOPHS COJICPHKHT JIPYTHE THPEKTOPHH, TO HX (haiiIbl apXHBHPOBAThCS HE OVIIYT.

/¥ # 12 # cozaanve jar-apxuea # Packjar.java %/

package by.bsu.packing;

import java.io.File;

import java.io.FileInputStream;
import java.io.FileNotFoundException;
import java.io.FileOutputStream;
import java.io.IOException;
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import java.util.Arraylist;
import java.util.jar.JarEntry;
import java.util.jar.JarOutputStream;
import java.util.zip.Deflater;
public class PackJar {
private String jarFileName;
public final int BUFFER = 2_048;
public PackJar(String jarFileName) {
this.jarFileName = jarFileName;
}
public void pack(String dirName) throws FileNotFoundException {
// nosaydeHue chucka uMmen galinoB 6 Aupexkmopuu
File dir = new File(dirName);
if (ldir.exists() || !dir.isDirectory()) {
throw new FileNotFoundException(dir + " not found");
}
File[] files = dir.listFiles();
ArrayList<String> listFilesTolar = new ArraylList<>();
for (int i = @; i < files.length; i++) {
if (!files[i].isDirectory()) {
listFilesTolar.add(files[i].getPath());

}
String[] temp = {};
String[] filesTolar = listFilesTolar.toArray(temp);
// cobcmBenno apxuBupoBarue
try (FileOutputStream fos = new FileOutputStream(jarFileName);
JarOutputStream jos = new JarOutputStream(fos)) {
byte[] buffer = new byte[BUFFER];
// Memod cxamus
jos.setLevel(Deflater.DEFAULT_COMPRESSION);
for (int 1 = 8; 1 ¢ filesTolar.length; i++) {
jos.putNextEntry(new JarEntry(filesTolar[i]));
try (FileInputStream in = new FileInputStream(filesTolar[i])) {
int len;
while ((len = in.read(buffer)) > @) {
jos.write(buffer, 0, len);
}
jos.closeEntry();
} catch (FileNotFoundException e) {
System.err.println(“0aiin He HaigeH" + e);

}
} catch (IllegalArgumentException e) {

System.err.println(e + "HeKoppeKTHbIA aprymeHT" + e);
} catch (IOException e) {
System.err.println("Ouubka goctyma" + e);

245 0



! HMCTTOAB3OBAHME KAACCOB M BUBAMOTEK

Pacmmputs xace 1o apxuBanuu ¢GaiyioB U3 BIOKCHHBIX JHPCKTOPHH OTHOCH-
TEIIBHO IIPOCTO.

Kitace JarFile obGecnieunpacT THOKHH JIOCTYN K 3aIUCSM, XPAHSIIHMCS B jar-
(haiiie. D10 ocTaToyHO 3(PHEKTHBHBIH CIIOCO0, MOCKOIIBKY JOCTYII K JTAHHBIM OCY-
IIECTRIIIETCS. TOpa3lo OBICTPEE, YEM IIPH CUHTHIBAHUH KaXKIOH OTACIIBHOH 3aIlHCH.
ENuHCTBEHHBIM HEZIOCTATKOM SBITACTCS TO, YTO JIOCTYT MOSKET OCYITIECTBISATHCS TOJTb-
Ko Juts uTeHHs. MeToj entries() H3BIICKAacT Bee 3amucH U3 jar-gaiia. DToT MeTox
BO3BpAINACT CHCOK SK3eMImTsapoB Jar Entry — mo ofHO#M JuIst KayKI0H 3aITiCH B jar-
daiime. Metonr getEntry(String name) wu3BIeKacT 3amuch 1o HMeHH. Metoq
getInputStream() co3macT MOTOK BBOJIA TS 3aIMHCH. DTOT METOJT BO3BPAIIACT MMOTOK
BBOJIA, KOTOPBIH MOXKET HCTIOIh30BATHCS TPHIIMKSHHEM JUTS UTCHHS JAHHBIX 3aITHCH.

/% # 13 # 3anyck npouecca apxupaunn # PackDemo.java %

package by.bsu.packing;
import java.io.FileNotFoundException;
public class PackDemo {
public static void main(String[] args) {
String dirName = "nymb_x_Oupexmopuu";
PackJar pj = new PackJar(“example.jar");

try {
pj.pack(dirName);

} catch (FileNotFoundException e) {
e.printStackTrace();

B pesynbrate BoimonaHEHHS Kopa OyJeT co3faH apxuBHBIA (ain example.jar,
Pa3MEIICHHBIH B KOPHE [IPOCKTA.

Kiace JarInputStream uuract jgannsic B jar-gopmare w3 notoka BBoja. OH
nepeomnpeaeiseT MeTox read() TakuM 06pa3oM, YTOOHI JIFOOBIC JJAHHBIE, CHUHTHIBAC-
MBIC U3 II0TOKA, TIPEIBAPUTEIHHO PACTIAKOBHIBATIHC.

Teneps cnenyer pacnakoBath aiil U3 apXHBa H Pa3MECTHTD 110 33 JAHHOMY Iy TH,
K KOTOPOMY JTOGaBUTCS UCXOMHBIN MYTh K (haiimam.

J¥# 14 # utenue jar-apxusa # UnPackjar.java %/

package by.bsu.packing;

import java.io.BufferedInputStream;
import java.io.BufferedOutputStream;
import java.io.File;

import java.io.FileOutputStream;
import java.io.IOException;

import java.util.Enumeration;

import java.util.jar.JarEntry;
import java.util.jar.JarFile;

public class UnPackJar {
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private File destfile;
// pasmep 6ypepa 444 pacnaxkoBxu
public final int BUFFER = 2 048;
public void unpack(String destinationDirectory, String namelar) {
File sourcelarFile = new File(namelar);
try (JarfFile jFile = new JarFile(sourcelarFile)) {
File unzipDir = new File(destinationDirectory);
// omKpsimue jar-apxuBa 044 pacnaxoBxu
Enumeration<JarEntry> jarFileEntries = jFile.entries();
while (jarFileEntries.hasMoreElements()) {
// u3bBaevernue mexyuell 3anucu u3 apxuBa
JarEntry entry = jarFileEntries.nextElement();
String entryname = entry.getName();
System.out.println("Extracting: " + entry);
destFile = new File(unzipDir, entryname);
// onpedeneHue xamanoaa
File destinationParent = destFile.getParentFile();
// co3danue cmpykmypsi Kamanoz2o06
destinationParent.mkdirs();
// pacnakoBeianue 3anucu, ecau OHG He Kamanoz
if (lentry.isDirectory()) {
writeFile(jFile, entry);

}
} catch (IOException e) {
e.printStackTrace();

}

private void writeFile(JarFile jFile, JarEntry entry) {
int currentByte;
byte data[] = new byte[BUFFER];
try (BufferedInputStream is = new BufferedInputStream(
jFile.getInputStream(entry));
FileOutputStream fos = new FileOutputStream(destFile);
BufferedOutputStream dest = new BufferedOutputStream(fos,BUFFER)) {
// 3anucs @aiing Ha Ouck
while ((currentByte = is.read(data, 6, BUFFER)) > @) {
dest.write(data, 8, currentByte);
}
dest.flush();
} catch (IOException e) {
e.printStackTrace();

}

IIpu yKasaHWM MYTH K apXHBHOMY (hailiTy H MyTH, MO KOTOpOMY TpebyeTcs pasMe-
CTHTh Pa3apXHBHPOBAHHBIC (paiiIbL, CIIeAyeT yKa3bIBaTh JTHOO aGCOMOTHBIA MYTh,
JIHOO0 ITyTh OTHOCHTEIILHO KOPHEBOH JHPEKTOPHH IIPOCKTA.
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/% # 15 # 3anyck npouecca apxusaunn # UnpackDemo. ja

package by.bsu.packing;
public class UnpackDemo {

}

public static void main(String[] args) {
// pacnosaoxerue u ums apxuba
String namelar = "example.jar";
// Kyda ¢alinsi bydym pacnaxoBaHsi
String destinationPath = "c:\\temp\\";
new UnPackJlar().unpack(destinationPath, namelar);

Ha xoHcomb GyeT BHIBEACH CITHCOK pa3apXHBHPOBAHHBIX (paiIIOB, HATIPHMEP:

Extracting: c:\temp\by\bsu\market\Broker.java
Extracting: c:\temp\by\bsu\market\Main.java
Extracting: c:\temp\by\bsu\market\Market.java

3aAaHnA K raase 9

BapuaHt A

B CJICAYIONHX 3aJJaHHAX TpC6yCTC§I BBCCTH ITOCJICAOBATCIIBHOCTD CTPOK U3 TCKC-

TOBOIO IIOTOKA H BBIIIOJIHHTH YKAa3aHHBIC ﬂCﬁCTBI/[SI. HpH 5TOM MOTYT paccMaTpHu-
BaThCA 1BAa BapHAHTa:

KaKJasl CTPOKa COCTOUT H3 O/THOIO CJIOBA;
KayKJas CTPOKa COCTOUT H3 HECKOJIBKHX CJIOB.
}IBAGI{B,I§XJ)JII{()IY) H BBIXOJTHOTO (bilitﬂ()B, a TaxoKe abCOTIOTHEIH IIyTh K HUM MOTYT

OBITh BBEJICHBI KaK TapaMeTphl KOMaH/JHOH CTPOKH HIH XpaHHThCS B (haiite.

1.
2.

w

B kaxmo# cTpoke HAWTH W YIATHTH 3aIAHHYIO TIOJICTPOKY.

B ka0l cTpoKe CTHXOTBOPCHHS HAHTH W 3aMEHHTH 3aJIaHHYIO MOACTPOKY
Ha TIOAICTPOKY WHOH JITHHBI.

B kax10# cTpoKe HaliTH CJI0Ba, HAUHHAIOIMECS C [JIACHOH OYKBBL.

Haiiti u BRIBECTH cJI0Ba TEKCTA, IS KOTOPBIX MOCIIEIHSS OYKBa OJHOTO CJIOBA
COBIIAJIacT ¢ IIEpBOH OYKBOH CJICYIOIETO CJIOBA.

Haiitu B cTpoke HauGoIbIIEE YHCITO ITU(P, HIYIIHX MOAPSA.

B xax1oi ctpoke ctuxorBopenus Cepres EceHuHa 1101cuUTaTh YacTOTY IIOBTO-
PACMOCTH Ka’KI0I'0 CJIOBA H3 33JaHHOTO CIIHCKA H BBIBECTH 3TH CJIOBA B IIOPSJIKE
BO3PACTaHUS YACTOTHI IOBTOPSIEMOCTH.

B xaxxmom crmoBe coneta Bumbsama [Tlexcnmpa 3aMeHHTD TIEpBYIO OYKBY CIIOBa
Ha IIPOIHCHYIO.

OmnpenemuTh YacTOTY OBTOPAEMOCTH OYKB H CJTOB B CTHXOTBOPECHHH AJICKCaHIpa
IIymixuna.
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Bapuant B

BrinomHuTh 3a1aHus W3 BapHaHTa B 1. 4, coxpaHss 0ObEKTHI IPUIOKCHUS B O1-
HOM HJTH HECKOJIBKHX (paiiylax ¢ MpHUMEHCHHEM MEXaHH3Ma cepHau3aui. OOBEKTH
MOTYT COJIEp>KaTh II0JISL, IIOMEYCHHBIE Kak static, a Taroke transient. JI1s u3sMecHEHUS
HHpopMaHu U H3BICUCHHUS HH(popMaIuu B ¢aiyic co3aTh CICHHaIbHBIH KIacc-
KOHHEKTOP ¢ HEOOXOTUMBIMH JIJTSI BHITIOTHEHHS 3 THX 33714 METOJJAMH.

Bapuant C

IIpu BBIIOSTHEHUH CIICAYIONMX 3aJaHHH JUI BEIBOJA PE3YJIBTATOB CO3JaBaTh HO-

BYIO JTUpEKTOpHIO | (aiit cpejpcTBamu kiacca File.

1. Co3math H 3anONHHUTH (aiyl CIIyYaWHBIMH LEIBIMH YHCIaMH. OTCOPTHPOBATH
coJiepykuMoc (pafiyia Mo BO3pacTaHHIO.

2. llpoumtats TekcT Java-nporpammsl 4 Bee ciioBa public B oObspiieHuy atpudy-
TOB H METOJ[OB KJIacca 3aMEHHUTh Ha CJIOBO private.

3. Ilpoyutath TEKCT Java-mporpaMMBl H 3alHcaTh B IPYroH (aisr B oGpaTHOM II0-
PSJIKE CHMBOJIBI KOKI0H CTPOKH.

4. Ilpoumrtath TeKcT Java-IiporpaMMBbl U B KHKJIOM CJIOBE JUIHHHEE JJBYX CHMBOJIOB
BCE CTPOYHBIE CHMBOJIBI 3aMEHHTh TIPOITHCHBIMH.

5. B daiirne, comeprkariieM (haMUITHH CTYJICHTOB H HX OTICHKH, 3aITHCATh TIPOTHCHBI-
MH GyKBaMH (haMHITHH TEX CTYICHTOB, KOTOPBIC HMEIOT CpeiHui Hamt Goree 7.

6. Daii coIepsKUT CHMBOJIBL, CJIOBA, LEITBIC YHCIIA H YHCIIA C IUTABAIOIIEH 3aISTOH.
OmnpenenuTh Bee IAHHBIE, THIT KOTOPHIX BBOJAUTCS H3 KOMAHTHOH CTPOKH.

7. W3 daiina ynamuTh Bee cI0Ba, COACPIKATIHE OT TPEX JIO TSATH CHMBOJIOB, HO TIPH
STOM M3 KKIOH CTPOKH JIOJDKHO OBITH YAJICHO TOITHKO MAKCHMAaJIbHOE YETHOE
KOJTHYECTBO TAKHX CJIOB.

8. Ilpouwmrath TeKcT Java-IiporpaMMbl U YIAJIUTh U3 HETO BCE WIHIIHHEY IPOOEIIBI
U TaGyJALHH, OCTABUB TOJIBKO HEOOXOAMMBIE JIUIS Pa3JICIICHHS OIIEPAaTOPOB.

9. U3 tekcta Java-nporpaMMbl yJaJUTh BCE BHIBI KOMMEHTAPHUEB.

10. IIpoynTtaTh cTpOKH U3 aiiyia H MOMECHATh MCCTAMH IICPBOE U IOCIICHES CII0Ba
B KOKJIOH CTPOKE.

11. BBectu u3 TeKcToBOrO (haiiia, CBS3AaHHOTO C BXOJHBIM MOTOKOM, IOCIICHOBa-
TEIIPHOCTh CTPOK. BBIOpaTh H COXpaHUTH 7 MOCIICIHUX CJIOB B KOKIOH M3 IIO-
CJICJHUX N CTPOK.

12. 13 TekcToBOTO (haiiyia BBECTH MOCIICOBATCIIFHOCTD CTPOK. BRIICTHTH OTACIIb-
HBIE CITOBa, pa3JiensieMbie mpodenaMu. HamucaTh MeTo T TOHCKa cJIoBa mo oOpas-
y-ma6inoHy. BeIBecTH HalIEHHOE CITOBO B IpYyTO# (paid.

13. CoxpaHuTb B (paiiiT, CBI3aHHBIN C BHIXOHBIM MOTOKOM, 3aITHCH O TeNiepoHAax H HX BIIa-
Jierbiax. BeBecT B haii 3amic, TerreoHbI B KOTOPHIX HAYWHAIOTCS HA & W HA /.

14. BxomHO¥# (haiist comepsKuT COBOKYIHOCTh cTpoK. CTpoka daiiiia coiepKuT CTpoKy
KBaJIPaTHOHW MATPHIBl. BBECTH MaTPHITY B ABYMEPHBIH MacCHB (pa3Mep MaTpHIIBI
HaWTH). BRIBECTH HCXOTHYIO MATPHITY H PE3YITHTAT €€ TPAHCTIOHHPOBAHHS.
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15. BxoaHoii ¢aiit XpaHHT KBaApaTHYIO MaTPHILy N0 MPHHIKITY: CTPOKA MPEICTaB-
et cobol unciio. Onpeaenuts pazMepHocTh. [[ocTpouTs 2-MEpHBIH MacCHB,
coziepKaIui MaTpUIy. BEIBECTH HCXOHYIO MaTpHIy H PE3YJIbTaT €€ II0BOPOTa
Ha 90° 10 YacoBOWM CTPEJIKE.

16. B ¢aiisie coJiepykHTCS COBOKYIHOCTh CTpOK. HalTH HOMEpa cTpPOK, COBIAJato-
TIHX C 3aJJaHHOU cTpoKoi. M paiiia U cTpoKa JUIS MOUCKAa — apTYMEHTHI KO-
MaHTHOU CTPOKH. BBIBECTH CTpoKH aiiyia H HOMEpa CTPOK, COBMAAIONIHX C 3a-
JaHHOH.

TectoBble 3aAaHMA K IAaBe 9

Bonpoc 9.1.

VkaxwuTe KIacchl, KOTOpPHIE CTOAT BO IIaBE CUMBOJIBHOH HEpapXUH NMOTOKOB BBO-
JTa/seiBofa B Java (2):
1) InputStreamReader
2) OutputStream Writer
3) Reader
4) Writer
5) InputStream
6) OutputStream

Bornpoc 9.2.
JlaH xox:

public class Quest §
public static void main(String[] args) throws IOException {

Scanner scl = new Scanner(System. in);
int x1 =0;
x1 = scl.nextInt();
scl.close();
int x2=0;
x2 = System.in.read();
System.out.println(x1+" "+(char)x2);

Urto OyzieT pe3y/IbTaToOM KOMITWIALUH H 3aI[yCKa 3TOTO KOJ{a, €CIIH MPEATIOIIaracT-
CSl TIPH TIEPBOM CUHTHIBAHHH C KOHCOJTH BBeCTH 1, a ipu BTOopoMm — 2 (1)?
1) KOMIIISIMS H 3aIlycK HPOHIYT YCIEIIHO, HAa KOHCOJIb BBIBEICTCS CTpoKa «1 2»;
2) KOMITWISIHS H 3aIyCK MPOKIYT YCIIENIHO, HAa KOHCOJIb BBIBEACTCS CTpoKa «1 0»;
3) KOMIIWIAIMS H 3aIlyCK NPOHIYT YCIICIIHO, Ha KOHCOJIb BBIBEACTCS CTpoKa «1»;
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4) KOMIHJISIHS KOJa OCYIIECTBHTCS YCIICIHO, a4 MPH paboTe MpOorpaMMbl BO3HHK-
HET HCKITIOUHTEITbHAS CHTYAIIHST,
5) ommOKa KOMITHIISI[HH.

Bornpoc 9.3.
Jlan kot

class A §
public int a=0;
public A() {
a=1;
b
b

class B extends A implements Serializable {
public int b=0;
public B() {
a=2;
b=3;

Kakue 3HaYCHHS TPUMYT TI0JIS1 0OBEKTA, CO3JaHHOTO OT Kilacca B ¢ moMolibio
KOHCTpYKTOpa 63 MapaMeTpoB, Ha KOTOPBIH CChIACTCS CChUIKA b 1pH Jiecepuaim3a-
muu (1)?

1) b.a=1,b.b=3

2) b.a=2, b.b=3

3) b.a=0, b.b=0

4) b.a=0, b.b=3

5) b.a=1, b.b=0

6) JecepHamH3alUs HEBO3MOXHA, TaK KaK KiIacc A He peanmsyeT HHTepdeic
Serializable

Bonpoc 9.4.

Vkaskute KIacchl 6aiTOBBIX IOTOKOB BBOA-BBIBOJIA, JUISI KOTOPBIX HE CYIICCTBY-
€T aHAJIOTHYHBIX KJIACCOB B CHMBOJIBHOH HEPapXHH IIOTOKOB BBOJIA-BBIBOJIA!
1) DatalnputStream
2) InputStreamReader
3) ObjectOutputStream
4) StringWriter
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Boripoc 9.5.
KoMnumsaiust KakuxX cTpoK CIEIYIONMIETo Koja MpUBeaeT K ommoke (3)?

public class Quest §

public static void main(String[] args) throws IOException §
File file = new File("files.t1.txt"),
FileWriter obj1 = new FileWriter(file); //1
ByteArraylnputStream obj2 = new Byte ArraylnputStream(file); //2
InputStreamReader obj3 = new InputStreamReader(file); /3
BufferedReader obj4 = new BufferedReader(file); /4
PrintWriter obj5 = new PrintWriter(file); //5

}

1) ommOKka KOMITHIIAI[HH B CTPOKeE 1;
2) oImHOKa KOMITHJISIHH B CTPOKE 2
3) omHOKa KOMITHJIAIHH B CTPOKE 3;,
4) omuOKa KOMITHJISIHH B CTPOKE 4,
5) onmOKa KOMIHIISIIHH B CTPOKE 3.



KOAAEKUUNUA

Ipozpammuposanue 3acmaguno depeso 3aygecmu.

Auan JIx. ITepnuc

O6umne onpesereHus

Koriekimu — 3To XpaHWIHINA WIH KOHTECHHEPHL, IIOICPKUBAIOILUC PA3IHYHBIC
crocoObl HAKOIUIEHHUS U YIIOPSI0UCHHS OOBEKTOB C IEIIbIO 00CCIICHEHUS BO3MOXKHO-
ctell s¢dexTuBHOTO JocTyna K HUM. OHH NPEICTaRIIOT COO0H peam3anuio ad-
CTPaKTHBIX CTPYKTYP JAHHBIX, HOACPKHBAIOIIHX TPH OCHOBHBIC OIIEPALIHU:

* J06aRIICHHE HOBOTO BJIEMEHTA B KOJUTEKIHIO;
*  VIAICHHE IIEMEHTA U3 KOJUICKIUH;,
* H3MCHECHHE 3JIEMECHTA B KOJUICKI[HH.

B xauecTBe qpyTHX oTepanuii MOTYT ObITh PEATH30BAHBI CIICTYIONHE: 3aMEHUTH,
IPOCMOTPETH 3JIEMEHTSI, MOJACUHTATh HX KOJTHUYCCTBO H JIp.

IIpumMeHeHuE KOIEKIHH 06y CIOBITHBacTCS BO3POCIIIHMH oObeMaMu 0OpadaThi-
BaeMo# HH}popMarmu. Korja cuet Hemomb3yeMbIX 0OBEKTOB HICT Ha COTHH THICSY,
MaccHBH HE 00CCIICYHBAIOT HH JIODKHOW CKOPOCTH, HH SKOHOMHH PECYPCOB.
CoBpeMeHHbIE HH(POPMAIHOHHBIE CHCTEMBI TECTHPYIOTCS Ha MTPUMEPE ITEKTPOHHO-
ro MarasuHa, cocpikaiiero okoio 40 Teics4 T0BapoB U 125 MHJUTHOHOB KITHEHTOB,
caenapimx 400 MIJUIHOHOB 3aKa30B.

IIpumepom xosutekiuu sisieTest ctek (cTpykrypa LIFO — Last In First Out), B ko-
TOpOM Beeryia ynajsieres o0beKT, BCTaRICHHBIH MocietHuM. JJ1s ouepeau (CTpyKTypa
FIFO — First In First Out) ucmonb3yeTest ipyroe npaBmwio YAaacHHS: BCEra yaasaeT-
CSl ICMEHT, BCTABISICMBIH IIEpBHIM. B aGCcTpaKTHBIX THIIAX JAHHBIX CYIICCTBYET He-
CKOJIBKO BHJZIOB OUYEpEJICH: JBYCTOPOHHHE OYEPEAH, KOJIBLIEBBIC OUEpE/H, 0000IICH-
HBIE OYEPE/H, B KOTOPBIX 3alIPEILICHbI IIOBTOPSFOIMecs WIeMEHTHL. CTEKU U ouepe i
MOTYT OBITh peaTH30BaHbl KAK Ha 6a3e MacCHBa, TaK H Ha O6a3e CBI3HOTO CITHCKA.

Kommexnuu B si3p1ke Java oObeTUHEHB B OHOMHOTEKE KiTaccoB java.util u mpen-
CTaBISIIOT coO0H KOHTCHHEPHI JUIS XPAaHCHHS H MaHHITYTHPOBAHHS OOBECKTaMH.
Jlo nosiBienus Java 2 sTa GHOMHOTEKa cofepikaia KIacchl TOJIBKO JUIs paboThI
C MpOCTEHIIIMMH CTPYKTYpaMHu AaHHBIX: Vector, Stack, Hashtable, BitSet, a Tatoke
untepdeiic Enumeration Juis paGoTsl ¢ slIeMEHTaMH 5THX KJ1accoB. Korutekium, mos-
BHBITHECS B Java 2, IPEACTaBISIOT coO0H 0OTIYI0 TEXHOIOTHIO XPaHEHHS H JIOCTYTa
K 0ObekTaM. CKopocTh 00paGoTKH KOJIICKITHE TOBBICHIIACH TIO CPABHEHHIO C TIPSRy TTICH
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BEPCHEH S3BIKA 3a CYET OTKa3za OT X IoTokoOe3omacHocTH. [losTomy, eciin oObekT

KOJUIEKI[HH MOYKET OBITh JOCTYIICH H3 PA3IHYHBIX IIOTOKOB, YTO HAHOOJIEE ECTECTBEH-

HO JUIS1 pacTipeCIICHHbIX NIPHJIOKEHHUIH, HEOOKOIUMO HCTIONB30BaTh KOJUICKIHY 13 Java 1.
Tax KaK B KOJUIEKIHSX IIPH IIPAKTHUYECKOM IIPOIPAMMHUPOBAHUH XpaHUTCS Habop

CCBUIOK Ha 0OBEKTHI OJHOIO THUIIA, CJIEAYET 00C30IIaCHTh KOJUIEKIMIO OT IOSBIICHHS

CCBUTOK Ha JIpyTHE, HE pa3peNICHHBIC JIOTHKOW MPUIIOKEHHS THITH. 1aKkue onmoOKH

TIPH HCTIONTh30BAHHH HETHITH3HPOBAHHBIX KOJUICKIIWH BBISBIISIOTCS HA CTaJHH BHI-

TIOJTHEHHS, YTO TOBBIMIACT TPYAO3aTPATHl HA MCIPABRICHHE W BEPUPHKAITHIO KOJIA.

ITosTomy, HaunHas ¢ Bepcuu Java SE 5, KomIeKIHH CTany THITH3HP OBAHHBIMH.
Bonee yno6GHbIM cTaim MexaHH3M paboThI ¢ KOJUTCKIHSIMH, 3 HMCHHO!

* TpEABapHTEIIFHOE COOOITCHHE KOMITHIATOPY O THIIE CCHUIOK, KOTOphie GymayT
XPaHUTHCS B KOJUICKIIHH, TIPH 3TOM MPOBEPKA OCYMICCTRIICTCS HA 3Tarle KOMITH-
TISTTIHH;,

* OTCYTCTBHE HEOOXOJMMOCTU IIOCTOSIHHO IIpeoOpa3oBBIBaTh BO3BPAILACMEIC
1o cchutke 00beKTH (THI Object) k TpebyeMoMy THITY.

CTpyKTypa KOJUICKIHH XapaKTEPH3YET CIOCO0, ¢ IIOMOILBIO KOTOPOTO MpOoIpaM-
MBI Java 06pabaTeiBafoT rpynsl 00bekToB. Tak kak Object — cymepxiace s Bcex
KJIACCOB, TO B KOJUICKI[HH MOXXHO XPaHHTh OOBEKTHI JIFOOOTO THIIA, KPOME Ga30BBIX.
Komexiiuu — 5T0 JHHAMUYECKUE MaCCHBBI, CBS3HBIE CIIMCKH, JCPEBbS, MHOKECT-
Ba, X3II-TaO/IHIBI, CTEKH, OUCPE/IH.

Hurtepdeichl KomUeKIuii:

Map<K, V> — kapta oToOpayKeHHS BHJIa «KITOU-3HAUCHHCY),

Collection<E> — peprnmHa uepapxuu xomwiekimi List, Set;

List<E> — cnenuamu3upyeT KOJUICKIHH 1T 00paGoTKH CITHCKOB;

Set<E> — crnenuanmuzupyeT KOWICKIHH JUTS 00paboTKH MHOKECTB, cojepika-
MIMHUX YHAKATTHHBIC SJIEMEHTHI.

Bee xacchl KoWIeKIHi peau3yioT Takoke uHTepdeiicsr Serializable, Cloneable
(xpome WeakHashMap). Kpome Toro, Kimacchl, peaamsyronue HHTepeHch
List<E> u Set<E>, peanmuzytot Tatoke untepdeiic Iterable<E>.

B unrepdeiice Collection<E> onpeneneHb METO/TBI, KOTOPHIE pabOTAIOT Ha BCEX
KOJUICKIHSX

boolean add(E obj) — noGanmsiet obj k BRI3BIBaIOIIEH KOJUICKI[HH H BO3BPAIIa-
eT true, eciti 0OBEKT H00ariicH, U false, ecii obj yike SIIEMEHT KOJDICKIUH,

boolean remove(Object obj) — ynanser obj u3 xonmeknuu;

boolean addAll(Collection<? extends E> ¢) — nobapiser Bce a1eMEHTH KOJI-
JICKIMH K BBI3BIBAIOMICH KOJUICKIUH;

void clear() — ygansiet Bce 7IEMEHTH H3 KOJUTCKIIHIL,

boolean contains(Object obj) — Bo3BpamiacT true, €ciii BBI3BIBAIOMAs KOJUICK-
I[HS COIEPIKUT SIIEMEHT obj;

boolean equals(Object obj) — Bo3BpamiacT true, eciti KOJUICKIIHH SKBHBAJICHTHEI,

boolean isEmpty() — Bo3Bpamiaer true, eciiu KOIIEKIUA MyCcTa;

Iterator<E> iterator() — H3BICKacT HTEPaTOP;
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int size() — BO3BpaILAET KOJIHUECTBO JIEMEHTOB B KOJUICKI{HH;

Object[] toArray() — KoIHpyeT 3JICMEHTHI KOJUIEKI[UH B MACCUB 0OBCKIOB;

<T> TJ[] toArray(T a[]) — xomupyeT 3TEMEHTHI KOJDICKI[HH B MACCHB 00OBEKTOB
OIIPE/ICIIEHHOTO THIIA.

IIpu paGote ¢ s1eMEHTAMH KOJUICKIHH MIPUMEHSFOTCS CIIEAYIONHE HHTEP(EHChI:

Comparator<T>, Com parable<T> — jy1g cpaBHCHHSI 0OBEKTOB;

Iterator<E>, ListIterator<E>, Map.Entry<K, V> — s nepeuncicHus u Jio-
CTyIIa K 0OBbEKTaM KOJUICKI[HH.

Unrepdeiic Iterator<E> mcmomp3yetcs A1d mocTpocHHS oOBEKTa, KOTOPBIH
obecneYnBacT JIOCTYT K BIIEMEHTaM KOJUIEKIHH. K 3ToMy THITY OTHOCHTCSI OOBEKT,
BO3BpanacMbeid MeTojioM iterator(). Tako# 0ObeKT Mo3BONISIET IPOCMATPHBATH CO-
JIEPKUMOE KOJUTEKIUH TTOCITEI0BATEITbHO, SJIEMEHT 3a srieMeHTOM. [lo3uTmu utepa-
TOpa PacIoararoTcsl B KOJUICKI[HH MEXTY 3JIEMEHTaMH. B KOJUTEKIIHH, cocTosIeH
u3 N s7ieMeHTOB, cyiiecTByeT N+1 NosHimii utepaTtopa.

Mertonst uatepdeiica Iterator<E>:

boolean hasNext() — mpoBepseT HaTHYHE CIEAYIONIETO FIEMEHTa, a B ClTy4ae
€ro OTCYTCTBHS (3aBEPIICHHUS KOJUICKIMH) Bo3Bpamact false. Mtepatop mpu stoM
OCTaeTCsl HEH3MEHHBIM;

E next() — Bo3ppamacT cchUIKy Ha 0OBEKT, Ha KOTOPBIH YKa3BIBAET HTEpa-
TOPp, H NEPEIBUTAET TEKYIHH YKa3aTe/Ib Ha CIIEAYIOIIMI, IIPEI0CTaRIss JOCTYI
K clIeqyromeMy 3IeMeHTY. Eciti cieayomui 3IEMEHT KOJUIEKIHH OTCYTCTBYET,
to Metox next() renepupyeT uewnoucHue NoSuchElementException;

void remove() — ygaiseT 0ObeKT, BO3BPAILECHHBIH ITOCIICHUM BbI30BOM METOJ[a
next(). Eciiu MmeToa next() 10 Be3oBa remove() HE BRI3BIBAICS, TO OYyJIET CTCHEPHPO-
BaHo uckmoucHue IllegalStateException.

Hurepdeiic Map.Entry npegrasHayeH i1 H3BICUCHHS KIFOUCH U 3HAYCHHUH Kap-
THI ¢ oMoTIpio MeToIoB K getKey() u V getValue() coorseTcTBEHHO. BBI30B METO-
Jna'V setValue(V value) 3aMeHSeT 3HaUCHUE, aCCOIMUPOBAHHOE C TEKYTIHM KITFOUOM.

Cnuckm

Kitace ArrayList<E>— nunaMuueckuii MaccuB 0OBEKTHBIX cChIIOK. Pearmmzyet
untepdeiicel List<E>, Collection<E>, Iterable<E>.

java.util.AbstractCollection<E>
L_java.util.AbstractList<E>
L,java.utilAArrayList<E>
B winacce 0GbsBIEHBL KOHCTPYKTOPHI:

ArrayList()
ArrayList(Collection <? extends E> ¢)
ArraylList(int capacity)

IIpaxTHyecku Bce METOJIBI Kilacca SIBIIOTCS peain3anueii abcTpaKTHRIX METO-
JIOB W3 cylepkiaccoB u uHtepdercos. Metogsl untepdeiica List<E> mozsossior
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BCTaBIATh H YAAIATH SICMCHTHI U3 TIO3HITHIA, YKA3bIBAEMBIX YEPE3 OTCUHTHIBACMBIH
OT HYJS HHJCKC:

void add(int index, E element) — BcraBisger element B no3uinuio, ykazaHHYIO
B index;

E remove(int index) — yaanser o0bekT 13 mo3uiwy index;

E set(int index, E element) — 3ameHseT 00bekT B Mo3HIHH index, Bo3BpamaeT
TIPH 5TOM YIAISIEMBIH SIIEMEHT;,

void addAll(int index, Collection<? extends E> ¢) — BcTaBiIgeT B BHI3BIBAIO-
IIHI CITHCOK Bce ATEMEHTHI KOJUIEKIIHH ¢, HAUHWHAS ¢ TIO3HIHH index;

E get(int index) — Bo3BpamacT 37I€MEHT B BHIe 00BhEKTa H3 MO3HIIHH index;

int indexOf(Object ob) — Bo3BpamiaeT HHIEKC YKA3aHHOTO 0OBEKTA,

List<E> subList(int fromIndex, int toIndex) — u3BIIcKacT YacTh KOJUICKIHH
B YKa3aHHBIX TPAHHUTIAX.

Vnanenue u 1o6apiIcHEE SIIEMEHTOB TS TAKOH KOJUICKIHH TIPEACTARISIET cOO0H
PECYPCOEMKYIO 3aJ1a4y, TI03ToMy 00heKT ArrayList<E> yurnie Bcero moaxoquT ais
XPAaHCHHUS CITHCKOB C MaJIBIM YHCITOM MOJ00HBIX JeHCTBHE. C Ipyroi CTOpOHBI, Ha-
BHTAIMS TI0 CIIHCKY OCYIICCTRISICTCS OYCHb OBICTPO, MOSTOMY OIEPAIHH TTOUCKA
MIPOU3BOJIATCS 32 G0JIEE KOPOTKOE BPEMSL.

% # 1 # cosaanme NapameTpHIoBaHHONR KoAexit # DemoGe

package by.bsu.collect;
import java.util.Arraylist;
public class DemoGeneric {
public static void main(String args[ 1) {
ArrayList<String> list = new ArrayList<>();
// ArrayList<int> b = new ArrayList<int>(); // ouubka xoMmnuAsyuu
list.add("Java"); /* xomnuasmop "3Haem"
donycmumeili mun nepedaBaemoz2o 3HaveHus */
list.add("JavaFX 2");
String res = list.get(@); /* xomnunsamop “3Haem"
donycrumeili mun Bo3Bpauaemoz2o 3HaveHus */
// list.add(new StringBuilder("C4")); // ouubxa xoMnuasyuu
// komnuasmop He nozBoaum dobaBume "nocmoporHU" mun
System.out.print(list); // ydobhsili BsiBod

}

B pesynsrate OyaeT BRIBEICHO:
[Java, JavaFX 2]

B naHHOM cHTyallHH HE co3/lacTcs HOBBIM KJIace JUIS KayKA0T0 KOHKPETHOTO THIIA
H caMa KOJUIEKIHS He MEHSETCS, MPOCTO KOMIWIATOP CHabkaeTcsl HHpopMaruei
0 THIIE JIEMEHTOB, KOTOpbIe MOTYT XpaHuThe4 B list. [Ipu sToM mapamerpoM Korwtek-
I[UH MOXKET OBITh TOJIBKO OOBEKTHBIH THIL.
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Cnexyer OTMETUTD, YTO YKA3BIBATh THII CIICAYCT IIPU CO3JAHHH CCHUIKH, HHAYC
OyzeT Mo3BOJICHO JJOOGABIATh OOBEKTHI BceX THIOB. Ha 3TOM OCHOBaH NMpHHIIHII TH-
M06E30IMacHOCTH, 00CCIIEUHBacMbIH apaMeTpU3aueH koivteknuii. [lycts B cucre-
M€ OHJIai{H-TOProBiTd Henotb3yiores mouaTus Order u Item. 3akassr MoryT cobu-
pathbcs B CIHCKH, HATIPHMEP, CITHCOK 3aKa30B 3a JICHb. BO3MO)KHA CHTYaIUs, KOrja
MO KaKHM-THOO TIPHYHHAM B CITHCOK 3aKa30B OyieT JoGaBiIeH SK3EMIUISp TOBapa.
B 5To#i cuTyaluu Jaxke CBECTH GalaHC JICHCTBHTEIBHO CJICTaHHBIX 3aKa30B MPO-
CTHIM OTIPENICIICHHEM pa3Mepa CIHCKa OyleT HeBo3MokHO. lIpumercs u3Biiekath
KOKJIBIH 0OBEKT, ONPEIEIISATh €T0 THIT H TPOY.

/¥ # 2 # nekoppexTHaaraw) i KoppexTHan Koaekuna # Unch

package by.bsu.collection;

import java.util.Arraylist;

public class UncheckCheckRun {

public static void main(String[ ] args) {
ArrayList raw = new ArrayList() { // "coipaa"™ xonnexyus - raw type
{ // noauvecxull 610K aHOHUMHO20 KAaGcca

add(new Order(231, 12.f));
add(new Item(23154, 120.f, "Xerox"));
add(new Order(217, 1.7f));

b

// npu u3Baevenuu mpebyencs npuBedeHue munoB

Order orl = (Order) raw.get(8);

Item or2 = (Item) raw.get(1);

Order or3 = (Order) raw.get(2);

for (Object ob : raw) {
System.out.println("raw " + ob);

}
ArrayList<Order> orders = new ArrayList<Order>() {
{
add(new Order(231, 12.f));
add(new Order(389, 2.9f));
add(new Order(217, 1.7f));
// add(new Item(23154, 120.f, "Xerox"));
// OwUbKG KOMNUASUUU: ChUCOK hapamempuzoBar
}
I

for (Order ob : orders) {
System.out.println("Order: " + ob);

}
B pesynbrare Gy/1eT BRIBEICHO:

raw Order [idOrder=231, amount=12.0]
raw Item [idItem=231, price=12.0, name=Xerox]|
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raw Order [idOrder=217, amount=1.7]
Order: Order [idOrder=231, amount=12.0]
Order: Order [idOrder=389, amount=2.9]
Order: Order [idOrder=217, amount=1.7]

rae xkiaccsl Order u Item npeacTaBISIOT cCOG0H CyNMHOCTH 3akas U 1osap B crieay-
IOIIIEM BHJIE:

S¥# 3 # KAACC HCMOAB3YETCS 3AECH M AGACE AAT HATTOAHCHHS KOAACKIIMI

package by.bsu.collection;
public class Order {
private int orderId;
private float amount;
// noas u memodsi onucarus nolpobrocmell 3axa3a
public Order(int orderId, float amount) {
this.orderId = orderld;
this.amount = amount;
}
public int getOrderId () {
return orderId;
}
public float getAmount() {
return amount;
}
@0verride
public String toString() {
return "Order [orderId =" + orderId +

, amount=" + amount + "]";

S¥# 4 KAACC HOMOAB3YETCS 3AECH M AGACE AAT HATTOAHCHMS KOAACKLMI # I

package by.bsu.collection;
public class Item {
private int itemId;
private float price;
private String name;
public Item(int itemId, float price, String name) {
this itemId = itemId;
this.price = price;
this.name = name;
}
public int getItemId () {
return itemlId;
}
public float getPrice() {
return price;
}
public String getName() {
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return name;
}
@0verride
public String toString() {
return "Item [itemId =" + itemId +

" " "

, price=" + price + ", name=" + name + "]\n";

YUToOBI MapaMeTPH3AIHS KOTUTEKI[HH ObIIa TIOJTHOH, HEOOXOJHMO YKa3bIBaTh Ta-
paMeTp H IpH 0OBSBIICHHH CCHUIKH, H IIPH CO3IaHHH 00OBEKTA.

Unrepdeiic Iterator ucnomp3yeTes Ui MOCISI0BATEIIFHOIO JOCTYIIA K HJICMEH-
TaM Kojulekuuy. Hiske npuBeicH puMep MOKCKA ¢ IIOMOIIBIO HTEPATOpa 3aKa30B,
CyMMa KOTOPBIX IIPEBBIIIACT 3aIaHHYIO.

/*# 5 # meToas! Kaacca ArrayList v nHrepdberica fterator # Runiie

package by.bsu.collection;
import java.util.Iterator;
import java.util.List;
import java.util.ArraylList;
public class RunIterator {
public static void main(String[ ] args) {
ArrayList<Order> orders = new ArrayList<Order>() {

{
add(new Order(231, 12.f));
add(new Order(389, 2.9f));
add(new Order(217, 1.7f));
}

I

FindOrder fo = new FindOrder();

List<Order> res = fo.findBiggerAmountOrder(16f, orders);
System.out.println(res);

}

package by.bsu.collection;
import java.util.List;
import java.util.Iterator;
public class FindOrder {
public List<Order> findBiggerAmountOrder(float bigAmount, List<Order> orders) {
ArrayList<Order> bigPrices = new ArrayList<Order>();
Iterator<Ordery it = orders.iterator();
while (it.hasNext()) {
Order current = it.next();
if(current.getAmount() >= bigAmount) {
bigPrices.add(current);

}

return bigPrices;

}
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B pesynsrate Ha KOHCONH OYIET BBIBEACHO:
[Order [idOrder=231, amount=12.0]]

MeTacuMMBOA B KOAAEKLIMSIX

MeTacHMBOIBI HCTIOB3YIOTCS TIPH MAPAMETPHIAINNH KOJUICKIHH JUIS pacimpe-
HHS BO3MOJKHOCTEM caMoOM KOJUIEKIHH M OOeCIleYeHHS €€ THI0Oe30IMacHOCTH.
Hampumep, ecnu mapaMeTp METOAA IPEABLTYIIETO TpHMepa U3MeHHTH ¢ List<Order>
Ha List<? extends Order>, To B MeTO1 MOYKHO OYJIET TIEPEaBAaTh KOJUICKI[HH, TIapa-
METPH30BaHHBIC JTFOOBIM JIOTYCTHMBIM THITOM, a UMEHHO Ki1accoM Order u moGrm
€ro MOJKIIACCOM, YTO HEBO3MOXKHO TPH 3aMHcH 6€3 aHOHUMHOTO CHMBOJIA.

Ho B MeToze Henmb3s GyeT 100aBUTh K KOJUTEKIHH HOBBIH 3JIEMEHT, MMYCTh JIAKE
H JJOTYCTHMOTO THIIA, TaK KaK KOMITHJIATOPY HEHM3BECTCH 3apaHee THIT apaMeTpH3a-
IIHH CITHCKA.

List<Order> findBiggerAmountOrder(float bigAmount, List<? extends Order> orders) {
// orders.add(new Order(231, 12.f)); // ouwubka KoMnuasyuu

orders.remove(0); // ydanams MOXHO
// some code here

OOBscHSETCS 3TO TEM, UTO CIIHCOK, IIepe/JaBacMbli B KauccTBE MapaMeTpa MeTo-
Jia, MOXKET OBITh MapaMeTpusoBaH KilaccoM DiscountOrder, a B MmeToze Gyznet co-
BEpIIATHCS MOMBITKA JToOaBICHHUS K3eMIUIIpa caMoro kiacca Order, kak MokasaHo
BBIIIIE, UTO HEJOMYCTHMO OTIPEICIIEHHEM caMOH MapaMeTpU3allHU IEpeaBacMoro
B METO]] CITHCKA, a HMEHHO:

findBiggerAmountOrder(10.f, new ArraylList<DiscountOrder>());

e

public class DiscountOrder extends Order {
// noas
public DiscountOrder(int idOrder, float amount) {
super(idOrder, amount);

}

// Memoosi

TlosToMy moGaBIcCHHE K CIHUCKaM, TApaMETPH30BAHHBIM METACHMBOJIOM C TIPH-
MCHEHHEM extends, 3ampeTicHoO BCera.

ITapameTtpuzanusg List<? super Order> yTBepikaet, UTo mapaMeTp METOIa HITH
BO3BpAIIAEMOE 3HAUCHHUE MOKET MOIYYUTh cliicok Tuma Order win mo0oro u3 ero
CYMEPKIACCOB, B TO K& BPEMS pa3peliacT J0OariIsaTh Tyla SK3EMIDISAPHI Kiacca
Order # TOOBIX €10 MMOJKIACCOB.

List<Order> findBiggerAmountOrder(float bigAmount, List<? super Order> orders) {

orders.add(new Order(231, 12.f));
// some code here
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IijII{,GZCJII[I{CII(lHIi3()BEYFB super Jyi oIIpCACIICHUA THIIA BO3BPAIACMOT0 3HAYCHHSA:

List<? super Order> findBiggerAmountOrder(float bigAmount, List<? extends Order> orders) {
// some code here

B sToM CJIy4ac K CITHCKY, BO3BpalllICHHOMY MCTOJIOM, MOXHO 6y}1€T }106&BJISITB
SK3CEMIULAPHI KJ1acca Order u ero ITOAKJIaCCOB.

Unutepdpeiic Listlterator

JUta JocTyma K S7€MEHTaM CITHCKa MOXKET TakoKe HCIOIb30BAaThCS HHTEp(EHc
ListIterator<E>, koTopbI#i MO3BOISET MOTYYHTH JOCTYI cpazy B HEOOXOIHUMYIO TIPO-
TPaMMHCTY TIO3HIHIO CITHCKa BbI3oBoM Metofa listIterator(int index). Mutepdetic
ListIterator<E> pactimpsiet untepdeiic Iterator<E> u npeqHaszHaueH y1s 06paboT-
KM CITHCKOB M MX Bapuanui. Hamuune MetooB E previous(), int previousIndex()
u boolean hasPrevious() o6ecrieynBaeT 0OpaTHYIO HABHTAIHIO TIO CITUCKY. MeTos
int nextIndex() Bo3BpamacT HoMep cieytoliero ureparopa. Meton void add(E obj)
HO3BOJISIET BCTABIIAITh WICMEHT B CIIUCOK TEKYILEH Io3HIMU. Br3oB MeToza void
set(E obj) mpou3BogHT 3aMEHy TEKYINETO HIEMEHTA CITUCKA Ha 0OBEKT, TIcpeAaBac-
MBIH METOY B KAUCCTBE NApaMeTpa.

IIpu BHECCHUHM H3AMCHEHHH B KOJUICKIIHIO IIOCJIC H3BJICUCHHUSI HTEPATOPA TapaHTH-
pyer renepanmo uckrioucHus java.util.ConcurrentModificationException npu
HOIBITKE HCIIOJIB30BaTh HTCPATOP HO3/IHEE.

ArrayList<Order> orders = new ArraylList<>();

// 0obaBaenue 3nemenHmoB

Iterator<Order> it = orders.iterator();

orders.add(new Order(12, 12.1f)); // uau remove(8);

while (it.hasNext()) {
System.out.println(it.next());

INapasnenbHast WiTH KOHKYPEHTHAS MOJAH(DHKATIUS KOJUICKITHH Pa3THYHBIMH AKTHB-
HOCTSIMH (CaMOMH KOJUICKI[HEH H €€ HTEPATOPOM) IIPHBOJHUT K HEPA3PEILUMOH Iposiie-
ME M 3aKaHYMBACTCS TCHEPALMCH HCKIFOUCHUS IIpaKTHYCCKH Beera. 1IpobGnema 3a-
KJIFO4YacTCs B TOM, YTO HTEPATOp U3BIICK N UHCIIO MO3UIHH, a KOJUICKUHUS W3MECHHIIA
YHCJIO CBOHMX SK3EMIULIPOB U HTIEPATOP IIEPECTAL COOTBETCTBOBATh KOJUICKIMH. Ecim
MOJU(PHKAIHIO KOJUIEKIHH H PaboTy ¢ HTEPATOPOM HY)KHO BBITIOJTHATD H3 PA3THYHbBIX
[OTOKOB, TO JUISL PEIICHHS TAKOH 3aJayd HCIIOJIB3VIOTCS OIPAaHHYECHHO IIOTOKOOE3-
OIIACHBIE PEILICHHUS JUIS KOJUIEKIHH U3 makera java.util.concurrent.

IIpu cozmanuu Kiacca, COACPIKAILETO KOJUICKIHIO ICMEHTOB, BO3MOYKHEI J[Ba
cnocoba: arperainus KOJUICKI[HH B KauecTBE TONA Kiacca WiH oTHomieHHe HAS-A
H HACIICIOBAHHE OT KJlacca, MPE/CTARISIONIETO KOJUTIEKIHIO WK oTHoTeHHE [S-A.
Ilocnenree BeTpeyaeTes 3SHAUUTETTHHO PEKE.
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S*# 6 # KAQCC, ATperdpyiowiit CIUCOK, © peanrsauien nHiepgenca lterab

import java.util.Iterator;
import java.util.List;
import java.util.Collections;
public class Order implements Iterable<Item> {
private int orderlId;
private List<Item> listItems;
// private float amount; // He HyxeH, M.K. CYMMYy MOXHO BbiqucAuMs
public Order(int orderId, List<Item> listItems) {
this.orderId = orderlId;
this.listItems = listItems;
}
public int getOrderId () {
return orderld;
}
public List<Item> getListItems() {
return Collections.unmodifiablelist(listItems);
}
// Hexomopsie OeneaupoBanHsie memodsi unmepgelicoB List u Collection
public boolean add(Item e) {
return listItems.add(e);
}
public Item get(int index) {
return listItems.get(index);
}
public Item remove(int index) {
return listItems.remove(index);
}
// co3danue umepamopa
@0verride
public Iterator<Item> iterator() {
return listItems.iterator();

}
}
Ho MoxHO 3Ty 3ajja4y pelIMTh ellie Npollle, YHACIE0BaB KIace KOJUICKIHH, Ha-
npumep, ArrayList:

/¥ # 7 # kaace, Hacae U CAHCOK H MPHOBPETAININI ero cokcTea # O

package by.bsu.collection;

import java.util.Arraylist;

public class Order extends ArrayList<Itemy {
private int orderlId;
// private float amount; // no npexHeMy He HYXeH, M.K. CyMMy MOXHO Bsiqucaume
public Order(ArrayList<Item> c¢) {

super(c);

}

public Order(int orderId, ArraylList<? extends Item> c) {
super(c);
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this.orderId = orderld;

}
public int getOrderId() {

return orderlId;

}
public void setOrderId (int orderId) {
this. orderId = orderld;

}

IIpu Takol peanu3aluy HET SBHOH HEOOXOTUMOCTH B IIepeoTpe/IciCHHH MeTojla Kilacca
ArrayList, Tak Kak MOXHO IIPOCTO BOCIIOIB30BAThCS €10 CTAHAAPTHHIMH METOaMH.

Untepdeiic Comparator

Peamuzarus metofa equals() kmacca Object mpeocTapiIseT BOZMOKHOCTD TPO-
BEPHUTh, SKBUBAJICHTCH OJIMH SK3EMIULIp JpyroMy Wid HeT. Ha npakTHke Bo3HHKaeT
HE0OXOTUMOCTh CPaBHEHHST 0OBEKTOB Ha GOJTBITIC/MEHBITIC JTHOO PaBHO.

IIpu pearnanmu uaTepdeiica java.util. Com parator<T> nosmisieTcst BOSMOKHOCTD
COPTHPOBKH CITMCKA 0OBEKTOB KOHKPETHOTO THIIA I10 IIPaBHIAM, OIPEICIICHHBIM JUIS 3TO-
ro tumna. KonTtpakT mutepdetica nogpasymeBacT peaymmsaruio Metoa int compare(T obl,
T ob2), npunnMaromero B KayecTBe MapaMETPOB JBa 0OBEKTA, VIS KOTOPBIX JIOJDKHO
OBITh OIPE/IEIICHO BO3BPAILAEMOE LEJIOC 3HAYCHHUE, 3HAK KOTOPOTO H OIPEACIIIET IPaBy-
J10 coptupoBkd. Metosr public abstract boolean equals(Object obj), Tatoxe oObsRIICH-
Heli B HHTepdetice Comparator<T>, oueHb peKoMEHyETCS IIEPEONPEAEIITh, ECITH
SK3EMIUIIP KIacca OyIIET HCTIOIB30BaThCS I XpaHEHUS HH(popMaImH. DTo HEOOXOHMO
JUI MCKJIOYCHHS IIPOTHBOPCYHMBOM CHTYAallMH, KOLJA VIS JIBYX OOBEKTOB MCTOJ
compare() Bo3ppamact 0, T. €. cooOImaeT 06 UX SKBHBAJICHTHOCTH, B TO 3KE BpEMSI METOT
equals() ju1s 3THX 5Kke 0OBEKTOB Bo3BpaIlacT false, Tak Kak JaHHBIH METO)T He ObUT HUKEM
oTipesiericH U ObUIa HCTOTh30BaHa €ro BepcHd w3 kKiacca Object. KpoMe Toro, Hamm-
une MeTo/1a equals() oGecnieuHBacT KOPPEKTHYIO paboTy METO/Ia CEMaHTHYECKOTO T10-
HCKa ¥ IPOBEPKH Ha WICHTHYHOCTH contains(Object o), onpeeneHHoro B HHTEpdCii-
ce java.util.Collection, a criefoBaTebHO, PEAUTH30BAHHOTO B JTFOO0H KOJIICKITHH.

Merton com pare() aBTOMATHYECKH BHI3BIBACTCS MPH COPTUPOBKE CITHCKA METO-
JioM: static <T> void sort(List<T> list, Comparator<? super T> ¢) xmacca Collections,
B KayecTBe MEPBOTO MapaMeTpa MPUHHMAIOIIHH KOJUIEKIHIO, B KaYeCTBE BTOPOTO —
oObeKT-comparator, H3 KOTOPOTO H3BIICKACTCS U IPUMCHSCTCS IPABUIIO COPTHPOBKH.

C noMoIBI0 aHOHHMHOTO THIIA MOYKHO HIPHBECTH IPOCTEHIITYIO PEaTH3aIHIO KOM-
Haparopa.

S # 8 # COPTHPOBKA CAMCKA 110 1OAID, OIIPEABACHHOMY B KAAC
SortltemRunner.java */

package by.bsu.comparison;
import java.util.Arraylist;
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import java.util.Collections;
import java.util.Comparator;
import by.bsu.collection.Item;
public class SortItemRunner {
public static void main(String[ ] args) {
ArrayList<Item> p = new ArrayList<Item>() {

{
add(new Item(52201, 9.75f, "T-Shirt"));

add(new Item(52127, 13.99f, "Dress"));
add (new Item(47063, 45.95f, "Jeans"));
add(new Item(90428, 60.9f, "Gloves"));
add(new Item(53295, 31f, “Shirt"));
add(new Item(63220, 14.9f, "Tie"));

b
// co30aHue Komnapamopa
Comparator<Item> comp = new Comparator<Itemy() {
// cpaBruerue 0as copmupoBku no ybuiBaHuw ueHsi moBapa
public int compare(Item one, Item two) {
return Double.compare(two.getPrice() - one.getPrice());

}
// public boolean equals(Object ob) { /* peanusayus */ }

I

// copmupoBka cnucka obvexmoB
Collections.sort(p, comp);
System.out.println(p);

}
B pesynsrate GyAeT BRIBEICHO:

[Item [itemId=90428, price=60.9, name=Gloves]

, Item [itemId =47063, price=45.95, name=Jeans]
, Item [itemId =353295, price=31.0, name=Shirt]

, Item [itemId =63220, price=14.9, name=Tie]|

, Item [itemId =52127, price=13.99, name=Dress]
, Item [itemId =52201, price=9.75, name=T-Shirt]
|

Ecnu B npoliecce HCNoONTb30BaHUS HEOOXOJUMBI COPTHPOBKH MO pa3IMYHBIM TO-
JISIM KJTacca, TO peaTH3alMio KOMIIapaTopa cllelyeT BHIHECTH B OTACIBbHBIN Kjlacc.

Jl1g obecnieyeHHS BO3MOKHOCTH COPTHPOBKH II0 JHoOGoMy Moo Kiacca Item
CIIETyeT CO3/IaTh MIEPEUHCIICHHE CO 3HAUCHUSIMHU, COOTBETCTBYIONUMH IMOJISIM 3TOTO
Kjlacca

public enum ItemEnum {
ITEM ID, PRICE, NAME

}
H OTAE/IbHBIH K1ace, peau3yIoNmii mapaMeTpu3oBaHHbIH HHTepdeiic Comparator.
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/ # 9 # BOIMOXHOCTb COPTHPOBKM 0 BCEM NOASIM Kaacea # ltemCon

package by.bsu.collection;
import java.util.Comparator;
public class ItemComparator implements Comparator<Item> {
private ItemEnum sortingIndex;
public ItemComparator(ItemEnum sortingIndex) {
setSortingIndex(sortingIndex);
}
public final void setSortingIndex(ItemEnum sortingIndex) {
if (sortingIndex == null) {
throw new IllegalArgumentException();
}
this.sortingIndex = sortingIndex;
}
public ItemEnum getSortingIndex() {
return sortingIndex;
}
@0verride
public int compare(Item one, Item two) {
switch (sortingIndex) {
case ITEM ID:
return one.getItemId() - two.getItemId();

case PRICE:

return Double.compare(two.getPrice() - one.getPrice());
case NAME:

return one.getName().compareTo(two.getName());
default:

throw new EnumConstantNotPresentException(ItemEnum.class,sortingIndex.name());

IIpu Heo6XOAUMOCTH COPTHPOBKH T Too itemId ciemyeT H3MEHU T 3HAYEHHE
cTaTH4YECKOH nepeMeHHOH sortinglndex u B kauecTBe BTOpOTO MapaMeTpa METOLY
sort() mepenath 06bekT KiIacca ItemComparator:

Collections.sort (p, new ItemComparator (ItemEnum.ITEM ID));

JlocTaTouHO JIETKO peaid30BaTh BO3MOYKHOCTh COPTHPOBKH IO BO3PAaCTaHHIO
U YOBIBaHHIO IS KHKJOTO M3 MOJICH Kilacca, J00aBHB B IICPSHHCIICHHE, HATIPHMED,
nosic ascend tuia boolean, 0T 3HaYECHUS KOTOPOTO IIOCTABHUTH B 3aBHCHMOCTH 3HAK
YyHca, Bo3Bpam@aeMoro MetoioMm compare(). [lepeuncienue Item Enum Gyzner BoI-
DISACTH CIICAYIONHM 00pazoM:

S # 10 # nepeuncienme, NPEAOCTABASIOEE BOSMOXHOCTb COPTHDOBKH 0
BO3PACTAHHIO AN BCEX noAes Kaacca # FullltemEnum.java # %

package by.bsu.collection;
public enum FullItemEnum {
ITEM ID(true), PRICE(false), NAME(true);
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}

Kiace ItemComparator Taxke ClICIyeT IIEpPENUCaTh, TAK KAK C YUESTOM HOBBIX BO3-

private boolean ascend;

private FullItemEnum(boolean ascend) {
this.ascend = ascend;

}

public void setAscend(boolean ascend) {
this.ascend = ascend;

}

public boolean getAscend() {
return ascend;

MO>KHOCTEH YHCJIO KOJ0B OJIOKOB case YBCJIHYHTCAL.

KJ’I&CC-KOMHapa’DOp, SIBJISISICH  JIOTHYSCKOM 4acThIO KJIaCcCa-CyIMHOCTH, MOXKCT
OBITh €I'0 YACTBIO H IIPEACTABJICH B BHJC CTATHYCCKOIO BHYTPCHHCIO KJIacca

S*# 1T # KAGCC-CYIMHOCTb C BHY TPEHHHMM KAGCCamMH-KoMAAparopam

package by.bsu.collection;
import java.util.Comparator;
public class Item {

Ml 266

private int itemId;
private float price;
private String name;
public Item(int itemId, float price, String name) {
super(});
this.itemId = itemId;
this.price = price;
this.name = name;

public int getItemId() {
return itemlId;

public float getPrice() {
return price;

public String getName() {
return name;

public static class IdComparator implements Comparator<Item> {

@0verride
public int compare(Item one, Item two) {

return one.getItemId() - two.getItemId();

public static class PriceComparator implements Comparator<Item> {

@0verride
public int compare(Item one, Item two) {
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return Double.compare(two.getPrice() - one.getPrice());

DOK3eMIUISp KOMIIAPaTOpa CO3AACTCS OOBIYHBIM [T BHYTPEHHUX KJIACCOB CIIOCOO0M

Item.IdComparator comp = new Item.IdComparator();

OObsBIIEHHE BHY TPH KJIacca MO3BOJISET MAHUITYJIHPOBATH JOCTYIIOM K €T0 (pyHK-
HUOHAJIBHOCTH.

Hnrepdeiic Comparator He peKOMEHIYETCS HMIUIEMEHTHPOBATh KJIACCY-CYII-
HOCTH, JUI1 COPTUPOBKH SK3EMIULIPOB KOTOPOIO OH IPEJHAZHAYACTCSL.

Kaacc LinkedList u untepdreiic Queue

Komnexiusg LinkedList<E> peamusyet cBI3aHHBIN CIIHCOK.

java.util.AbstractCollection<E>
L,java.util.AbstractList<E>
L_java.util.AbstractSequentialList<E>
L_java.util.LinkedList<E>

PeamusyeT kpome HHTEp(EHCOB, YKa3aHHBIX TIpH omucaHuu ArraylList, Takxe
untepdeiicst Queue<E> u Deque<E>.

CBsI3aHHBIH CITHCOK XPAHHT CCHUTKH Ha 0OBEKTHI OTAETHHO BMECTE CO CCHUTKAMH
Ha cIIeYIONIEE U MPEABIIYITEE 3BCHBS TTOCIE0BATETPHOCTH, TI03TOMY YacTO Ha3bI-
BacTCs JBYHAIIPAaBICHHBIM cIIHCKoM. Oniepaiuu 1o0aBIICHHUS U YIaJICHUS BBIIIOJIHS-
FOTCS JTOCTATOYHO OBICTPO, B OTIHYHKE OT ONICPALMH IIOWCKA U HABHIAL[HH.

B »10M Kiiacce 0GBSBICHBI METOABL, MO3BOJBIOIHE MAHUIYIHPOBATH UM KaK
0YCpE/IbIO, JBYHAIIPABIICHHOW OYEPEBIO U T. 1. J[BYHAIIpaBICHHBIH CIIMCOK KPOME
OOBIYHOIO HMMEECT OCOOBIH «HHCXOJSIIHH» HTEPATOp, IO3BOJISIOIMH JBHIaThCS
OT KOHIIA CITHCKA K HauaJly, U u3Biickaetcs MetonoM descendinglterator().

JII MaHHITYIISIHE ¢ IEPBBIM M O CTICTHUM YTeMeHTaMu citicka B Linked List<E>
PEaIH30BaHbI METO/IBL:

void addFirst(E ob), void addLast(E ob) — goGapsmoniue »TeMCHTH B Hava-
JI0 ¥ KOHET] CITHCKA,

E getFirst(), E getl.ast() — u3BiIcKaromnue sIEMEHTHI;

E removeFirst(), E removelLast() — ynangroniye u U3BICKaIONIHE JTEMEHTHI,

E removelL astOccurrence(E elem), E removeFirstOccurrence(E elem) —
VIATISIONIHE W U3BJICKAIOIIHE SIIEMEHT, TIEPBBIH HITH MOCTICTHHH pa3 BCTPEHASMBbIH
B CITHCKE.

Knace LinkedList<E> peanusyer unrepdeiic Queue<E>, 4yTo MO3BOJISCT CITH-
CKy TIpHJIaTh CBOHCTBa ouepe/H. B KOMIBIOTEPHBIX HAYKAX OYEPENbh — CTPYKTypa
JTAaHHBIX, B OCHOBE KoTopoi ieskut npuaitun FIFO (first in, first out). DnemenHTsI 1o6aB-
JIFOTCS. B KOHEI[ U BBIHUMAFOTCS W3 Hauasia ouepeu. Ho cymiecTByeT BO3MOKHOCTD
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HE TOJIBKO JOOABIIATh H VIAJISATh 3JIEMEHTHI, TAIOKE MOYKHO I[[POCMOTPETD, YTO HAaxXo-
Jutes B oyepenn. K tomy e crieruainm3upoBaHHbIE METOIbI HHTEpdetica Queue<kE>
[0 MAHHUITY/ISILHH IIEPBBIM U IOCICTHHM JIeMeHTaMH Takoro criucka E element(),
boolean offer(E o), E peek(), E poll(), E remove() paGotaror HeMHOTO GhICTpEE,
yeM cooTBeTcTBYIomMEe MeToas! Kiacca LinkedList<E>.

Metoast untepdeiica Queue<kE>:

boolean add(E o) — BcTaBnsger 3leMeHT B odepe/b, €CITH JKE oUepe/Ihb MOTHO-
CTBIO 3aTl0THEHA, To TeHepupyeT uckmoucHue Illegal StateException;

boolean offer(E 0) — BcTapIIeT SIIEMEHT B 0UEPE/TH, ECITH BO3ZMOKHO;

E element() — Bo3Bparaet, HO He yAATSIET TOJIOBHOU JIEMEHT OUEPE/TH;

E peek() — Bo3Bpataet, HO He YIAISET TOJIOBHOH SJIEMEHT OUEPE)TH, BO3BpAaIIia-
et null, ecru odepenp mycra;

E poll() — Bo3BpalaeT u yjanseT TOJOBHOH 3JIEMEHT OYEPE]IH, BO3BpAIAET
null, eciu ouepep mycra;

E remove() — Bo3Bpalaer u yjajsieT TOJIOBHOH SJIEMEHT OYEPETH.

Meroast element() 1 remove() omuuaioTes ot MmetoAoB peek() u poll() Tem, yto
renepupyioT uckmodycHue NoSuchElementException, ecru ouepens mycra.

Queue<Item> gueue = new LinkedList<>();

Co3maeTes odepeb TPOCTHIM MPHCBAWBAHHEM CBSI3aHHOTO CITHCKA CCHUTKE THTIA
Queue.

SE# 12 # AByHANPABACHHBIN CAMCOK H a4eneAsb # OrderQu

package by.bsu.collection;
import java.util.linkedList;
import java.util.Queue;
public class OrderQueueAction {
public static void main(String[ ] args) {
LinkedList<Order> orders = new LinkedList<Order>() {

{
add(new Order(231, 12.f));
add(new Order(389, 2.9f));
add(new Order(217, 1.7f));
}

I
Queue<Order> queueA = orders; // co30anue o4epedu
queueA.offer(new Order(222, 9.7f)); // 3nemeHm He dobabumcs
orderProcessing(queued); // obpabomxa o4epedu
if (queueA.isempty()) {

System.out.println("Queue of Orders is empty");

}

public static void orderProcessing(Queue<Order> queue) { // 3amenume void -> boolean
Order ob = null;
// 3ameHums while -> do{} while
while ((ob = queue.poll()) != null) { // usbBaeyeHue ¢ ydaseHuem
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System.out.println("Order #" + ob.getIdOrder() + " is processing");

// verifying and processing

}
B pesymprare Oynet BrIBEACHO:

Order #231 is processing
Order #389 is processing
Order #217 is processing
Queue of Orders is empty

IIpu Bcelt cxokectu cnuckoB ArrayList u LinkedList cymecTByior cepbesbic
OTIHYHS, KOTOPhIC HEOOKOJUMO YUHTHIBATH IIPH HCIIOJIb30BAHHH KOJUICKI[HH B KOH-
KpeTHBIX 33J1a4ax. Eciii HeoOXoauMO OCyIIECTRIATH OBICTPYIO HABUTALIHIO II0 CITH-
CKy, To ciexyeT npuMeHaTh ArrayList, Tak xak nepebop sinementoB B LinkedList
OCYIICCTRIIETCS Ha MOpsHoK MemicHHee. C JpYrod CTOPOHBL, €CIIH TpedyeTcs ya-
CTO A0GARTIATh U YAATATH SJIEMEHTHI H3 CIHCKa, To Yke kiace LinkedList obecre-
YHBACT 3HAYHTEITHHO O0JIee BRICOKYIO CKOPOCTh TIepeHHiekcanmH. To ecTh eciti Kon-
TeKIUs popMHPYETCS B Hauasie MPoTecca U B JAITBHEHITIEM HCTIOIB3YETCS TOTBKO
JUTS TOCTyNa K HHpOPMAIHH, To IpUMeHseTces ArrayList, eciti ke KOJUTeKIHs TmojT-
BEpracTcsi H3MCHEHHSIM Ha BCEM TPOTSHKEHHH (DYHKITHOHHPOBAHHUS MPHIIOKCHHS,
1o BRITOJHEE LinkedList.

Hnrepdeiic Queue<E> taroke peanusyet kiace PriorityQueue<E>.
java.util.AbstractCollection<E>

L,java.util.AbstractQueue(E)
L_java.util.PriorityQueue<E>

B Ttakyio ovepenp SIEMEHTHI JOOABIMIOTCS HE B TOPSIAKE OKHBOH O4YEpEIIH»,
a B TIOpS/IKE, OMPECTICMOM B Kacce, SK3EMIUTIPHI KOTOPOTO COJIEPXATCs B ouepe-
Ju. CaM mOpSIIOK ClieToBaHuSA 3a)1aH peanu3aiueii uatepdeiicor Comparator<kE>
win Comparable<E>.

Ilo yMomiaHHIO KOMIIapaTop pa3MeIiacT ATEMEHTHI B OUEpEIH B TIOPSIKE BO3-
pactanus. Ecou mopsiiok B KiTacce HE OMPEACTicH, a UMEHHO, HE PCaTH30BaH
HU OJIHH W3 YKA3aHHBIX HHTEP(EHCOB, TO TCHEPUPYETCS HCKITIOUHTETHHAS CHTYAIUS
ClassCastException 1ipu 1o6aB/IcHHH BTOpOIO JIEMEHTa B ouepeib. IIpu nobGanre-
HUH [IEPBOTO 3JIEMEHTA KOMIIAPATOP HE BBI3bIBACTCSL
PriorityQueue<Order> orders = new PriorityQueue<Order>();

orders.add(new Order(546, 53.f)); // HopmassHo
orders.add(new Order (146, 13.f)); // ouubxa BpemeHu BbinoaHeHUS

C nmpyro# cTopoHsI Kinace String peamusyet untepdeiic Comparable:

PriorityQueue<String> q = new PriorityQueue<String>();
orders.add(new String("Oracle")); // HopMansHo
orders.add(new String(“Google")); // HopmansHo
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Eciu monsitatees 3ameHuTs TN String Ha StringBuilder win StringBuffer,
TO co3gath ouepens PriorityQueue Tak npocto He yaacrtes, KaK H B ciryyac Jobas-
jeHus o0bekToB Kiacca Order. Pemennem Taxo 3ajaun OyJeT co3/JaHHE HOBOTO
K1acca-o6ormouky ¢ nosieM tuia StringBuilder win Order u peasym3anueii uHTEp-
¢eiica Comparable<T>.

/% # 13 # [TOAB20BATEAL CKHIT KACC, OOBEKT KOTOPOIO MOXKET ObITh ACD:

PriorityQueue n mHoxecto TreeSet # Order.java %/

package by.bsu.collection;
public class Order implements Comparable<Order> {
private int orderlId;
private float amount;
// noasa u mMemodsi onucanug nodpobHocmel 3axasa
public Order(int orderId, float amount) {
super();
this.orderId = orderld;
this.amount = amount;
}
public int getOrderId() {
return orderlId;
}
public float getAmount() {
return amount;
}
// peanusauug memoda uHmepgelica Comparable
@0verride
public int compareTo(Order ob) {
return this.orderId - ob.orderId;
}
@0verride
public String toString() {
return "Order [orderId =" + orderId +

"

, amount=" + amount + "]";

}

IIpeiaracmoe pellicHHE YHUBEPCAIBHO IS JIFOOBIX IMOJIB30BATEIIBCKHX THIIOB.
IIpensioxeHHOE pELICHHE NPUMEHHMO IS CO3JAHHUS YIIOPSOYEHHBIX MHOKECTB
Buja TreeSet, KoTOpbIc HCIOIB3YIOT KOMIIAPATOP IS COPTHPOBKH MPH JOOABICHHH
SK3EMIUTAPA B MHOYKECTRO.

Uutepcpeitc Deque n kaacc ArrayDeque

Hntepdeiic Deque onpeenser «IBYHAPARTCHHYIO» O4EPETb H, COOTBETCTBEHHO,
METONBI JOCTYTa K TIEPBOMY H TIOCTICHEMY 3JIEMEHTAM JIBYCTOPOHHEH O4YEpEIH.
Peammsaio s1oro uHTepdeiica MOKHO HCIHOIB30BaTh UL MOJCIHPOBAHHS CTCKA.
MeTozp1 06eceHHBAIOT YAAJICHHE, BCTABKY H 00paboTKy 371eMeHTOB. KaxcIbli U3 5THX
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METOZIOB CYIICCTBYET B ABYX (hopMax. OTHH METOJIBI CO3IAIOT HCKITFOUHTEIIBHYTO CHTY-
aIHIO B CIIY4Yac HEVAYHOTIO 3aBEPILICHUSL, JPYTHE BO3BPAILIAIOT KAKOS-TIHO0 U3 3HAYCHUH
(null wn false B 3aBrcHMOCTH OT THIIA OTiepal(uK). Bropas ¢opma o6aBIicHUS HITeMEH-
TOB B OUYepe/Ib CACIAHA CICUHAIBHO I peamsaiui Deque, HMEIOIMX OTpaHHUCHUE
no pasmepy. B GonbomHcTBE peanm3anuii olicpaliid JOOARICHHS 3aKaHYHBAIOTCS
yenenmo. Metoapr addFirst(), addLast() BcTapsrOT IEMEHTH B Ha4aslo U B KOHET[
ouepenu cootBetcTBeHHO. Meton add() yHacienoBaH ot uHTepdeiica Queue u abeo-
moTHO aHanoruucH meTtony addLast() wrtepdeiica Deque. OOBSIBUHTD JIBYKOHEUHYIO
oYepe/Th Ha OCHOBE CBSI3AHHOTO CITHCKA MOYKHO, HATIPUMED, CIISTYIOTIHM 00pazoM:

Deque<String> dg = new LinkedList<>();

Kimace ArrayDeque 6vicTpee, yem Stack, ecitu Hemomb3yeTes Kak cTeK, H OBICT-
pee, yeM LinkedList<E>, ccnu ucnonp3yercs B KauyeCTBE OUSPETH.

MHoXecTBa

Hurtepdeiic Set<E> oObsBISICT MOBECHHE KOJUICKIHH, HE JOMYCKAIOMEH Y-
GmupoBanus aeMenToB. UuTepdeiic SortedSet<E> nacneayet Set<E> u o6bspis-
€T TMOBEJCHHE HaGOpa, OTCOPTHPOBAHHOIO B BO3pAcTaloOIleM MOPSJKE, 3apaHee
ompenenieHHoM s kimacca. Uatepdeiic NavigableSet<E> cymectBenno obnerya-
€T MOUCK IEMEHTOB, HaTIpHMED, PACTIOJIONKEHHBIX PSJIOM C 33/ITaHHBIM.

KiaccHashSet<E>nacnenyercs orabctpaktHoTO cyniepkinacca AbstractSet<E>
U peanmsyeT uHTepdehc Set<E>, Henons3ys X3m-Tabnuy IS XpaHSHHS KOJUICK-
LUH.

java.util.AbstractCollection<E>
L_java.util.AbstractSet<E>
L_java.util.HashSet<E>

Kimou (X311-K0/T) HCTIOITB3yEeTCs B KAYECTBE HHACKCA XATI-TaOHIIBI JUTS JOCTYa
K 0OBEKTaM MHOXECTBA, UTO 3HAUHTEITFHO YCKOPSACT MPOIECCH MOKUCKA, TOOABICHHUS
H U3BIIeUEHUS eMeHTa. CKOPOCTh YKa3aHHBIX TPOIIECCOB CTAHOBHTCS 3aMETHOH
JUIA KOJUIEKIUHM ¢ OOJIBIIIMM KOJIMYECTBOM MieMeHTOB. MHoKkecTBO HashSet He sB-
JIeTCS COPTHPOBAHHBIM. B TakoM MHOXKECTBE MOTYT XPaHHThCS STIEMEHTHI C OJTHHA-
KOBBIMH X3III-KOJ[aMH B CJTy4ae, €CJIH 5TH YICMEHTHI HE SKBHBAJICHTHBI TIPH CpaBHe-
Hud. ]l rpamotHoi opranu3amnun HashSet crieayer citeauts, 4ToOB peamu3zanuu
metoz0B hashCode() u equals() cooTBETCTBOBaIH KOHTPAKTY.

Konctpykropsr Kiiacca:

HashSet ()

HashSet(Collection <? extends E> ¢)
HashSet(int capacity)

HashSet (int capacity, float loadFactor),

e capacity — YHCIIO STYeeK JUIS XPAHSHH ST X31M-KOJI0B.
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/¥ # 14 # ncrnoAs30BaHME MHOMNECTBA AAS BBIBOAA BCEX VHIUKAABHBI

DemoHashSet java %/

package by.bsu.set;
import java.io.*;
import java.util.*;
public class DemoHashSet {
public static void main(String[ ] args) {
HashSet<String> words = new HashSet<>(100);
long callTime = System.nanoTime();
Scanner scan = null;
try {
scan = new Scanner(new File("texts\\nabokov.txt"));
scan.useDelimiter("[*A-a]+");
while (scan.hasNext()) {
String word = scan.next();
words. add (word.toLowerCase());
}
} catch (FileNotFoundException e) {
e.printStackTrace();
}
Iterator<String> it = words.iterator();
while (it.hasNext()) {
System.out.println(it.next());
}
TreeSet<String> ts = new TreeSet<>(words);
System.out.println(ts);
long totalTime = System.nanoTime() - callTime;
System.out.println(“pasnuunbix cnoe: " + words.size() + ", "
+ totalTime + " HaHoCekyHa");

Kiacce TreeSet<E> s xpateHHs] 00bEKTOB HCTIOTB3YET OHHAPHOE JICPEBO.

java.util.AbstractCollection<E>
L,java.util.AbstractSet<E>
L,java.util.TreeSet<E>

1Ipu moGareHH 0ObEKTa B JISPEBO OH CPazy e pa3MenacTess B HEOOXOUMYTO TTO3H-
LIHIO C y4ETOM COpTHPOBKU. COPTHPOBKA IIPOUCKOTHT GIarofaps ToMy, 410 KJIACC peaji-
ayet unTepdeiic SortedSet, riie MPaBHIIO COPTHPOBKH JOOARIICMBIX SJICMEHTOB ONpPE/Ie-
JISISTCS. B CaMOM KJIACCE, COXPAHSIEMOM B MHOXKECTBE, KOTOPBIH B GOJIBIIIMHCTBE CIIy4acB
peammyer untepdeiic Comparable. O6paboTka onepaiwii yIaIcHHS H BCTaBKH 00OBCK-
TOB IIPOUCKOJIHT MEIICHHEE, YEM B X3III-MHOKECTBAX, HO OBICTpEE, YEM B CIIHCKAX.
Koncrpykropsr Kiiacca:
TreeSet()
TreeSet(Collection <? extends E> ¢)

TreeSet(Comparator <? super E> c)
TreeSet(SortedSet <E» s)
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Kiacc TreeSet<E> cogepskHT METOIBI 110 H3BICYEHHIO TIEPBOTO M MOCIICAHETO
(HauMeHBITIEro U HauGonbinero) srieMeHToB E first() u E last(). Metonsr subSet(E from,
E to), tailSet(E from) u headSet(E to) npemHazHaucHbI Iy U3RICUCHUS ONPEICIICHHON
yactu MHOKecTBa. Metox Comparator <? super E> comparator() Bo3spanaer o0b-
ekt Comparator, HCTIOJIB3YEMBIH [T COPTHPOBKH OOBEKTOB MHOKecTBa WiH null,
€CJTH BBITIOITHSACTCST OOBIYHAS COPTHPOBKA.

SE# 15 # CO3AaHHE MHOXECTBA W3 CIMCKA H ero MeToAbl # Demo It

package by.bsu.set;
import java.util.*;
public class DemoTreeSet {
public static void main(String[ ] args) {
ArrayList<String> list = new ArrayList<>();
boolean b;
for (int 1 =0; 1 < 6; i++) {
list.add((int) (Math.random() * 10) + "Y ");
}

System.out.println(list + “cnucok™);
TreeSet<String> set = new TreeSet<String>(list);
System.out.println(set + "MHOxecTBO");

System.out.println(set.comparator()); // null - String peanuszyem Comparable

// u3bBaederue Hauboabuez2o U HAUMeHbuie20 3/AeMeHmob
System.out.println(set.last() + " " + set.first());

HashSet<String> hSet = new HashSet<>(set);
for (String str : hSet) {
System.out.println(str + " " + str.hashCode());

}
B PE3YIIBTATE MOXKET OBITh BBIBCJICHO:

[6Y,5Y,2Y,5Y,4Y, 8Y |cnucok
[2Y,4Y,5Y, 6Y, 8Y |MHOKecTBO
null

8Y 2Y

2Y 50841

6Y 54685

8Y 56607

4Y 52763

5Y 53724

MHoecTBO HHHITHAITU3HPYESTCS CITHCKOM H COPTHPYETCS Cpasy e B IIPOLECCE Co-
31aHusL. C MIOMOILBIO HTEPAaTOpa JIEMEHT MOYKET OBITh HAM/ICH H YIaJIcH U3 MHOKECTBA.
JI1 MHOYKECTBA, COCTOSIIIIETO H3 OOBIYHBIX CTPOK, HCIIOIB3YETCS JIEKCHKOT padpHIccKast
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COPTHPOBKa, 3aJjaBacMas peanusanuci uHTepdeiica Comparable, mostomy MeTox
comparator() Bozppamact null.

Abctpaktabiii wiacce EnumSet<E extends Enum<E>> nHacienyercs ot ab-
cTpakTHOTO Kilacca AbstractSet.

java.util.AbstractCollection<E>
L_java.util.AbstractSet<E>
L,java.util.EnumSet<E>

Kiace cnenuanbHo peann3oBaH Uit paGoThl ¢ TUIIAMH enum. Bee aiieMEHTHI Ta-
KOH KOJUICKIHH JOJDKHBI IIPHHA VICKATh CAHHCTBCHHOMY THITY enum, Olpe/IcIICHHO-
My SIBHO WIH HESBHO. BHyTpEeHHE MHOKECTBO IIPEACTABHMO B BHJIE BEKTOpa GHTOB,
OOBIYHO €HHCTBEHHOIO long. MHOMeCTBA HyMEpaTopoB IOJUICPKHBAIOT IEpeGop
IO JIMalia30Hy W3 HyMepaTopoB. CKOpOCTh BHINIOJIHCHHS ONICPALIUH HaJ{ TAKUM MHOYKE-
CTBOM OYEHb BBICOKA, JIAYKE €CITH B HEH yUacTByeT OOJIBIIOE KOTHUESCTBO HICMEHTOB.

Co31aTh 0GBEKT HTOTO KI1acCa MOYKHO TOJIBKO C IIOMOIIBIO CTATHYECKUX METOJIOB.
Metonx EnumSet<E> noneOf(Class<E> elemType) co3maer mycToec MHOXESCTBO
HYMEPOBaHBIX KOHCTAaHT C YKa3aHHBIM THTOM siaeMeHTa, MeTo allOf(Class<E>
elementType) cozgaeT MHOXECTBO HYMEpPOBAHBIX KOHCTAaHT, cojepsKallice BCe
s1eMeHTH ykazaHHoro THNa. Metox of(E first, E... rest) co3maer MHOXECTBO,
NMEPBOHAYAJIBHO CoJiepikalliee yKa3zaHHBIE 31cMeHTH. C MOMOIIBIO METoja
complementOf(EnumSet<E> s) cozgaeTcs MHOXKECTBO, cofieprKallice Bee SIEMEH-
TBI, KOTOPHIC OTCYTCTBYIOT B VKasaHHOM MHokecTBe. Meton range(E from, E to)
CO3/IaCT MHOXXECTBO H3 DJIEMCHTOB, COJCPIKAILMXCA B JHAIIA30HE, OIPEICICHHOM
JBYMs diieMeHTaMH. [IpH nepeaye ykasaHHBIM METOIaM B KayecTBe IapameTpa null
OyaeT crerepupoBana uckmountenbHas cutyanus NullPointer Exception.

S # 16 # HCNOABZOBAHME MHOXECTEE enUm-THROE # CarManuiactir
UsefFnumSet.java %

package by.bsu.set;

public enum CarManufacturer {

AUDI, BMW, VW, TOYOTA, HONDA, ISUZU, SUZUKI, VOLVO, RENAULT

}

package by.bsu.set;

import java.util.EnumSet;

public class UseEnumSet {

public static void main(String[ ] args) {
/* mHoxecmBo japanAuto codepxum 3AeMenmsi muna
enum u3 uHmepBana, onpedenenHo20 0BYyMS daeMeHmamu */
EnumSet <CarManufacturer> japanAuto =
EnumSet . range (CarManufacturer.TOYOTA, CarManufacturer.SUZUKI);

/* mHoxecmBo other bydem codepxams Bce 3aeMenmsi, He codepxauueca 6 mHoxecmBe japanAuto */
EnumSet <CarManufacturer> other = EnumSet.complementOf(japanAuto);
System.out.println(japanAuto);

System.out.println(other);
action("audi", japanAuto);
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action("suzuki", japanAuto);

}

public static boolean action(String auto, EnumSet <CarManufacturery set) {
CarManufacturer c¢m = CarManufacturer.valueOf(auto.toUpperCase());
boolean ok = false;
if(ok = set.contains(cm)) {
// obpabomka
System.out.println("06paboTaH:

+ cm);
} else {

System.out.println("06paboTka HeBO3MOXHa: " + cm);

}

return ok;

}

B pesynbrate Gy/IeT BBIBEICHO:

[TOYOTA, HONDA, ISUZU, SUZUKI]
[AUDI, BMW, VW, VOLVO, RENAULT)]
OGpaboTka HeBo3moxkHa: AUDI
O6pa6oran: SUZUKI

Kaprtbl oToOpaxeHwit

Kapra otobpaxxeHHH — 3T0 0OBEKT, KOTOPHIH XPAHHT Mapy «KITFOU—3HAYCHHE.
ITouck oObeKTa (3HaUCHUS) oOIEryaeTes MO CPAaBHEHHIO ¢ MHOYKECTBAMH 32 CYET
TOTO, YTO €10 MOYKHO HAHTH IO €10 YHHKAIIFHOMY KIIFOYY. YHHKAIbHOCTD 0OBEKTOB-
KmoueH JoibkHa oOccnieuynBaThes TepeomnpenenchueM wMeToqoB  hashCode()
U equals() win peanuzanued unrepdeiico Comparable, Comparator mosibs3opa-
TEIIBCKHM KJ1accoM. Kimacesl kKapT 0ToGp askeHHA:

AbstractMap<K, V> — peamusyer untepdetic Map<K, V>, aeisercs cynep-
KJIACCOM ISl BCEX NICPEUHCIICHHBIX KapT 0TOOp KEHUIH,

HashMap<K, V> — ucnonp3yeT X51-TabmuIy A1 paboTh ¢ KIIOUaMH;

TreeMap<K, V>— ucniosp3yeT AepeBo, 1€ KIOUH PacIlojIoKEHBI B BHJIE Jiepe-
Ba IOUCKA B ONPE/ICIICHHOM HOPSIKE;

WeakHashMap<K, V> — mo3BongeT MexaHW3My cOOpPKH Mycopa yaaisTh
U3 KapThl 3HAUCHUS 10 KITIOUY, CChUIKAa Ha KOTOPBIH BBINIUIA U3 0OJIaCTH BHHUMOCTH
MPUITIOKEHHS,

LinkedHashMap<K, V> — o0pa3yeT ABaXIbl CBI3aHHBIH CITHCOK KITIOUEH.
O10T MeXaHU3M 3P PEKTHBEH, TOJIBKO €CITH MPEBBIIICH KO3 PHIHECHT 3arpy>KEHHO-
CTH KapThl IIPH padoTe ¢ K3II-NAMSTBIO U JIp.

Jlns wiacca IdentityHashMap<K, V> xsm-kofpl 0ObeKTOB-KITIOYEH BHIMH-
casotrest MetofioM System.identityHashCode() mo afgpecy oGbekTa B mMaMsATH
B omIHude oT oOosrHoro 3HaueHusT hashCode(), BrrumciseMoro cyrybo mo cojep-
YKHMOMY CaMOTo oObEKTA.
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Hurtepdeiico kapr:

Map<K, V> — otoOpaskacT YHUKAIbHBIC KITIOYH H 3HAUCHUS,

Map.Entry<K, V> — onmceIBacT mapy «Kmo4—3HaAYCHHE;

SortedMap<K, V> — cojep>KuT 0TCOPTHPOBAHHBIC KIIFOYH U 3SHAYCHUS,

NavigableMap<K, V> — no6arisecT HOBbIE BO3SMOXXHOCTH HABHTAI[HH H TIOH-
CKa Mo KITFOUY.

Hnrepdeiic Map<K, V> colep’KUT CITEYIONIHE METOIHI:

V get(Object obj) — Bo3BpamniacT 3HaUcHHE, CBI3aHHOE ¢ KiMo4yoM obj. Ecru sme-
MEHT ¢ YKa3aHHBIM KITFOYOM OTCYTCTBYET B KapTe, TO Bo3Bpam@acetcs 3HaycHue null;

V put(K key, V value) — nomemaer wnou key u 3HaueHue value B BBI3BIBAIO-
myto kapty. llpu qobarmeHun B KapTy 3IEMEHTA C CYIIECTBYIOIIAM KITFOUOM TTPOH-
30HJIET 3aMEHa TEKYIIETO SIeMEHTa HOBBIM. 1IpH 5ToM MeTO/T BO3BpATHT 3aMeHSIC-
MBIH SJICMEHT;

void putAllMap <? extends K,? extends V> t) — nomempaer xosmiekumo t
B BBI3BIBAIOILYIO KapTy;

V remove(Object key) — yparsier napy «rou—3HaucHHE» 110 Kouy key;

void clear() — yzasser Bce napbl U3 BEI3BIBAEMOH KapThI,

boolean containsKey(Object key) — Bo3ppamact true, €Cild BBI3BIBAIOILAS
KapTa coJiepxuT key kak xmou;

boolean containsValue(Object value) — Bo3Bpamaer true, ec/iu BhI3BIBAIOILAS
KapTa coJiepXuT value Kak 3HaYCHUE,

Set<K> keySet() — Bo3BpamacT MHOKECTBO KIIIOYEH;

Set<Map.Entry<K, V>>entrySet() — Bo3BpamiaeT MHOKECTBO, CoJiepiKalice 3Haue-
HHSL KapThl B BHJIE TIAP «KITIOUY—3HAYCHHE,

Collection<V> values() — Bo3BpaImaeT KOJUICKIHIO, COACPKATIYIO SHAUCHHUS KapTHI.

B xomiekimsax, Bo3BpaIacMbIX TpeMs TOCICTHHMH METOAAMH, MOXKHO TOJTBKO
VAATSATh SJIEMEHTBI, I0OaBIATh HEMb34. J[aHHOE oTpaHHucHHE 00y CIaRTHBacTCS Tia-
paMeTpH3anueH BO3BPamaeMoro METOIAMH 3HAYCHHSL.

Hnrepdeiic Map.Entry<K, V> npeicTapiseT napy «Kmo4—3HaYSHHE» H CoJIep-
KHUT CITCTYIOTIIAE METOJTHI:

K getKey() — Bo3BpariacT KIro4 TEKYIIETO BXOAR;

V getValue() — Bo3ppaimacT 3HaUCHHE TEKYILETO BXOAA;

V setValue(V obj) — ycranasnuBacT 3HaucHHE 00beKTa obj B TEKyIIEM BXOJIE.

B npumepe nokazassl criocoOsl CO3JaHHS X3II-KAPThL H JOCTYIIA K €€ JICMEHTaM.

S*# 17 # cozaarie Xauw-KapThl 1 3aMeHa SAEMEHTa 0 KAIOYY #

package by.bsu.maps;
public class DemoHashMap {
public static void main(String[] args) {
HashMap<String, Integer> hm = new HashMap<String, Integer>(3) {
{
this.put("Cuipok™, 3);
this.put("MpaHuxk", 5);
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this.put(“"Monoko", 1);
this.put("Xne6", 1);

b
System.out.println(hm);
hm.put ("Npanuk™, 4); // 3ameHa unu dobabaeHue npu omcymcmbuu Kaw4a
System.out.println(hm + "nocne 3ameHbl 3nemeHTa");
Integer a = hm.get("Xne6");
System.out.println(a + " - HalfeH no kawyy 'Xne6'");
// BbiB00 x3u-mabauusi ¢ noMoublo MemodoB uxmepdelica Map.Entry<k,V>
Set<Map.Entry<String, Integer>> setv = hm.entrySet();
System.out.println(setv);
Iterator<Map.Entry<String, Integer>> 1 = setv.iterator();
while (i.hasNext()) {
Map.Entry<String, Integer> me = i.next();
System.out.println(me.getKey() + " : " + me.getValue());
}
Set<Integer> val = new HashSet<Integer>(hm.values());
System.out.println(val);

}

{IIpanux=5, Xn1e6=1, Coipok=3, Mo.ioko=1}

{IIpsanux=4, X1e6=1, Cbripok=3, Mo.jioko=1}nocJjie 3aMeHbI 3JIeMeHTa
1 - Haiifgen no kmouy 'XJe6'

[[Ipsanur=4, Xae6=1, Coipok=3, Mo.ioko=1]

Ipsannk: 4
Xueb : 1
Cohipok : 3
MouJtoko : 1
1,3, 4]

MeToz put() HE MpoBEPSET HAIMYHS [APHL ¢ TAKUM YK KIIOYOM, KaK H y Jo0ap-
JISEMOH IIapbl H IIPOCTO 3aMCHSET 3HAUYCHHE 10 Koy Ha HoBoc. Eciu kpuTHUHO
HaJIMYHE BCEX paHee JOOaBIICHHBIX IEMEHTOB, cIICAyET Iepel] Jo0OaBICHUEM Maphl
BBIIIOJIHATH [IPOBEPKY HA HAJIHYWE HJICHTHYHBIX KIo4YeH. B npocrefimem Bapuante
5TO BBIIVISLIUT!

HashMap<String, Integer> hm = new HashMap<String, Integer>() {

{
this.put("Copok™, 3);
this.put ("NpaHuk", 5);
this.put("Monoko", 1);
this.put("Xne6", 1);

}

b
if( !'hm.containsKey("Npanuk") ) { // 3aMeHa He npou3oiidem, ecau xaw4 cyuecmByen
hm.put ("NpaHuxk", 4);
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Knacc EnumMap<K extends Enum<K>, V> B kauecTBe 1104a MOYKET IIPHHH-
MaTh TOJIBKO OOBEKTHI, IPHHAICIKALIME OJHOMY THIY enum, KOTOPBIH JOJDKCH
OBITh OTIPEACIICH NPH CO3AaHUH KOUTCKIHH. CIIeNUaIbHO OPraHH30BaH JUII oOece-
YCHUS MAKCHMAJIBHOH CKOPOCTH JOCTYIIA K JIEMEHTAM KOJUICKIIUH.

/% # 18 # npumep paborel ¢ kaaccom EnumMap # GASStatio

package by.bsu.enummap;
enum GASStation {
DT(50), A80(30), A92(30), A95(50), GAS(40);
private Integer maxVolume;
private GASStation (int maxVolume) {
this.maxVolume = maxVolume;
}
public Integer getMaxVolume() {
return maxvolume;

}

import java.util.EnumMap;
public class Gases {
public static void main(String[ ] args) {
EnumMap<GASStation, Integer> stationl =
new EnumMap<GASStation, Integer>(GASStation.class);
stationl.put(GASStation.DT, 18);
stationl.put(GASStation.A89, 5);
stationl.put(GASStation.A92, 30);
EnumMap<GASStation, Integer> station2 =
new EnumMap<GASStation, Integer>(GASStation.class);
station2.put(GASStation.DT, 25);
station2.put(GASStation.A95, 25);
System.out.println(stationl);
System.out.println(station2);

}
}

B pesynbraTte 6yAcT BHIBECHO:

{DT=10, A80=S, A92=30}
{DT=25, A95=25}

YHacAeAOBaHHble KOAAEKLIMH

B psine pacnpeereHHbIX TPHUIMKSHHH, HAIPUMEP C HCTIOTb30BAHHEM CEPRIICTOR,
JI0 CHX TIOp TIPHMEHSFOTCS KOJUIEKIHH, Gojiece ME/UIEHHBIE B 06paboTKe, HO IIPH STOM
noTokoGe3omnacHkie (thread-safety), cymecTBoBaBime B s3bike Java ¢ MOMEHTa €10 CO-
3maHus, a uMeHHo kKapTta Hashtable<K, V>, crucok Vector<E> u nepeunciicHue (aHa-
jor utepatopa) Enumeration<E>. Bee onu Tatoke GbUTH IapaMETPH30BaHbL HO COXpa-
HSEOT BO3MOYKHOCTH OIHOBPEMEHHOIO JIOCTYIIA W3 KOHKYPHPYIOIHX IIOTOKOB.
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Knacc Hashtable<K, V> peammsyeT unrepdeiic Map,

java.util.Dictionary<K,V>
L_java.util.Hashtab1e<K,V>

oﬁnaz[acl‘ TaK>KC HCCKOJIBKUMH CHCHH(I)H‘IHBIMH TI0 CPaBHCHHIO C JPYTHMH KOJIICK-
IMUSIMH MCTOTaMH:

Enumeration<V> elements() — Bo3BpamiacT MepeunCIICHUE TS SHAYCHUH KapTHI,
Enumeration<K> keys() — Bo3BpallaeT IepeyHCIICHUE U1 KIFOUCH KapThL.

S # 19 # cozaanue Xaw-TAOAHLILI ¥ OHCK SAEMEHTa Ao KAIOHY #

package by.bsu.legacy;

import java.util.*;

public class HashTableDemo {

public static void main(String[ ] args) {
Hashtable<Integer, Double> ht = new Hashtable<Integer, Double>() {
{
for (int 1 = 0; 1 < 5; i++) {
ht.put(i, Math.atan(i));

I

Enumeration<Integer> ek = ht.keys();

int key;

while (ek.hasMoreElements()) {
key = ek.nextElement();
System.out.printf("%4d ", key);

}
System.out.println("");

Enumeration<Double> ev = ht.elements();
double value;
while (ev.hasMoreElements()) {
value = ev.nextElement();
System.out.printf("%.2f ", value);

}
B PE3VIILTATC B KOHCOJIb 6y2:[CT BBIBCJICHO:

4 3 2 1 0
1,33 1,25 1,11 0,79 0,00

IIpuHIUIBI paGoOTH ¢ KOJUICKIUSIMH, B OTIIHYHE OT HX CTPYKTYPHIL, CO CMEHOH
BEPCHH S3BIKA CYIIECTBEHHO HE H3MECHHUITHCH.

Knacc Properties mpenHa3sHaueH Ul XpaHEHHS KapThl CBOMCTB, Iie H KIIIOY,
H 3HAUCHHS SIBIBIOTCS SK3EMIUIIpaMu Klacca String. 3HaYeHUS Tapbl MOYKHO 3arpy-
JKaTh H XpaHHUTH B (haiise.
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/% # 20 # cozaane aK3emnApa 1 ghasiana properties # Properlies e

package by.bsu.collection;
import java.io.File;
import java.io.FileWriter;
import java.io.IOException;
import java.util.Properties;
public class PropertiesDemoWriter {
public static void main(String[ ] args) {
Properties props = new Properties();

try {
// ycmanoBxa 3Havenull 3x3eMnaspy
props.setProperty(“db.driver”, "com.mysql.jdbc.Driver");
// props.setProperty(“db.url”, "jdbc:mysql://127.0.0.1:3306/testphones™);
props.setProperty("db.user", "root");
props.setProperty("db.password", "pass");
props.setProperty("db.poolsize"”, "5");
// 3anuce properties-gailina 6 nanky prop npoexma
props.store(new FileWriter("prop" + File.separator + "database.properties"),null);
} catch (IOException e) {
e.printStackTrace();

B pesynbrate B daiie database.properties Oyfet pa3MereHa cireyomas H-
dopmarnus:

#Wed Aug 01 03:40:01 FET 2012
db.password=pass

db.user=root

db.poolsize=5
db.driver=com.mysql.jdbc.Driver

CHMBOJ «=» CITYXKHT N0 YMOTYAHHIO Pa3/ICTUTETICM KITFoUa W 3HaUCHuS B (aii-
Jic.properties, Takke B 3TOM KaueCTBE MOKHO HCIIOIB30BaTh CHMBOI «:». OTH J[Ba
CHETHABHBIX CHMBOJIA TIPH 3aMTUCH B (haiiyl B KaUeCTBE YaCTH KITIOUA WITH 3Have-
HHSI TIOJTYYArOT BIIEPETH CHMBOM «\», UTOOBI B JaTbHEHTIIEM MPH YTCHHH HE OBITH
BOCTIDHHATBIM KaK pa3JIeTUTENh «KITfodya—3HaueHus». Hampumep, npu 3agaHuu
CBOHUCTBA BHJIA

props.setProperty("db.url™, "jdbc:mysgql://127.6.6.1:3306/testphones™);

B (paiin 6yaeT 3amucaHo

db.url=jdbc\:mysql\://127.0.0.1\:3306/testphones

Hzpneus uapopmaimro u3 ¢aiia JoCTaTOUHO MPOCTO.
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S # 21 # sarpyska chading properties B 3K3eMIIASD 1 AOCTYI K COAEP

PropertiesDemo.fava %

package by.bsu.collection;
import java.io.FileReader;
import java.io.IOException;
import java.util.Properties;
public class PropertiesDemo {
public static void main(String[ ] args) {
Properties props = new Properties();
try {
// 3a2py3ka nap Kaw4-3Ha4eHue 4Yepez nomok B600a-Bsi6oda
props.load(new FileReader("prop\\database.properties"));
} catch (IOException e) {
e.printStackTrace();
}
String driver = props.getProperty("db.driver");
// cnedywuux 08yx kmoyel 6 ¢aline Hem
String maxIdle = props.getProperty(“db.maxIdle"); // 6ydem npucBoern null
// 3Ha4verue "20" bydem npucBoeHo Kkmo4y, ecAau oH He bydem Haliden 6 ¢aline
String maxActive = props.getProperty(“db.maxActive", "20");
System.out.println(driver);
System.out.println(maxIdle);
System.out.println(maxActive);

B pesynbrate 6yeT BRIBEICHO:

com.mysql.jdbe.Driver
null
20

AAroputMbl Kaacca Collections

Kitace java.util.Collections coepskuT 60IIbIIOE KOJIHYECTBO CTATHYECKHX METO-
JIOB, IIPEAHA3HAYCHHBIX JUII MAHUITYIHPOBAHUS KOJUICKI[USIMH.

C mpHMCHCHHEM NPEIBIIYINHMX BEPCHH S3bIKa OBUIO pa3paGoOTaHO MHOXKECTBO
KOJUICKI[HH, B KOTOPBHIX HUKAKUX IIPOBEPOK HET, CIICHOBATEIIBHO, IIPH UX HCIIOJIB30-
BaHUH HEIIB3S IapaHTHPOBATh, YTO B KOJUICKIHIO HE OYJICT NMOMEIICH «IIOCTOPOH-
HuR» 00bekT. Jig 31010 B Kiiace Collections GpL1 f00aBIICH HOBBIA METO:

static <E> Collection <E» checkedCollection(Collection<E> ¢, Class<E> type)

DTOT METOJA CO3JAcT KOJUICKIHIO, NPOBEPSCMYIO Ha STallc BHIIIOJIHECHUS,
T. €. B ClIy4ae JOOaBICHHUS «IIOCTOPOHHETO» 00bEKTa TEHEPUPYETCS HUCKIIFOUCHUE
ClassCastException:
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/% # 22 # nposepsemasn konekums # SafeSetRun. fava %

package by.bsu.check;
import java.util.*;
public class SafeSetRun {
public static void main(String args[ ]) {
HashSet orders;
// orders = new HashSet(); // 3amensemsili k00 Ha jdk1.4 u Huxe
orders = Collections.checkedSet(new HashSet<Order>(), Order.class);
orders.add(new Order(napamempsi)) ;
// some code here
orders.add(new Item(napamempsi)); // runtime error

B stoT )¢ wiace 1o6aBiIeH LEIBIH sl CTATHUSCKUX METOZOB, CIIEIHATIH3IUPO-
BaHHBIX JUIS IPOBEPKH KOHKPETHBIX THIIOB KOUICKIHH, a uMeHHO: checkedList(),
checkedSortedMap(), checkedMap(), checkedSortedSet(), checkedCollection(),
a TaKKe

<T> void copy(List<? super T> dest, List<? extends T> src) — xonupyer Bce
3JIEMEHTHI U3 OJIHOTO CIIHCKA B JIPYTOH;

boolean disjoint(Collection<?> c1, Collection<?> ¢2) — Bo3BpaiacT true,
€CJTH KOJUICKIIHH HE COJIEPKAT OTHHAKOBBIX SJIEMEHTOB;

<T> List <T> em ptyList(), <K, V> Map <K, V> em ptyMap(), <T> Set <T>
em ptySet() — BO3BpaIalOT IycTOH CIHCOK, KapTy OTOOPasKeHHS H MHOJKECTBO CO-
OTBETCTBEHHO;

<T> void fill(List<? super T> list, T obj) — 3anonnsgeT cnucok 3aaHHBIM 3JTc-
MEHTOM;

int frequency(Collection<?> ¢, Object 0) — Bo3BpaIacT KOJIMYECTBO BXOXKIE-
HHUH B KOJUICKIHIO 33/IaHHOTO IEMEHTA,

<T> boolean replaceAll(List<T> list, T oldVal, T newVal) — 3amenser Bce
3aJJaHHBIE 3JICMEHTH HOBBIMH;

void reverse(List<?> list) — «1epeBopaunBaeT» CIIHCOK;

void rotate(List<?> list, int distance) — caBHracT CIIHCOK MUKTHYCCKH Ha 3a-
JAHHOE YHCJIO 3JIEMEHTOB;

void shuffle(List<?> list) — mepeTacoBbIBacT 37IEMEHTHI CIIHCKA;

singleton(T o), singletonList(T o), singletonMap(K key, V value) — cozmaror
MHO)KECTBO, CTIHCOK H KapTy 0TOOPaKEHHUS, TIO3BOJISFOIIHE JJOOABISATH TOTKO OJHH
SIIEMEHT;

<T extends Comparable<? super T>> void sort(List<T> list),

<T>void sort(List<T> list, Comparator<? super T> ¢) — copTupoBka ciucka
€CTECTBEHHBIM IOpSIKOM H ¢ ucnosb3oBaHHeM Comparable wiu Comparator
COOTBETCTBEHHO;

void swap(List<?> list, int i, int j) — McHIET MECTaMH JIEMEHTHI CITUCKA, CTO-
SIIUE HA 33JaHHBIX ITO3HIIHSIX,
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<T> List<T> unmodifiableList(List<? extends T> list) — Bo3BpamacT ccpuI-
KY Ha CITHCOK C 3aIIPEIICHHEM €r0o MOJTH(DUKAIIHH. AHAJIOTHYHBIC METOBI €CTh  JIJIS
JIPYTHX BUAOB KOJUICKIIHH.

S # 23 # npuMeHeHHe HEKOTOPbLIX aATOPHTMOB # A{goritfm)’Demo

package by.bsu.collect;
import java.util.Arraylist;
import java.util.Collections;
import java.util.List;
public class AlgoritmDemo {
public static void main(String[ ] args) {
Comparator<Integer> comp = new Comparator<Integer>() {
public int compare(Integer n, Integer m) {
eturn m.intValue() - n.intValue();

i

ArrayList<Integer> list = new ArraylList<Integer>();

Collections.addAll(list, 1, 2, 3, 4, 5);
Collections.shuffle(list);

print(list);

Collections.sort(list, comp);
print(list);

Collections.reverse(list);

print(list);

Collections.rotate(list, 3);
print(list);
System.out.println("min:
System.out.println("max:

"

+ Collections.min(list, comp));
+ Collections.max(list, comp));

"

List<Integer> singl = Collections.singletonList(71);
print(singl);
// singl.add(21); // ouubxa Bpemenu BsinoaHerus

}
private static void print(List<Integer> c¢) {
for (int i : ¢) {
System.out.print(i + " ");

}
System.out.println();

}
B pesynbrate Gy/IeT BRIBEICHO:

43512
54321
12345
34512
min: S
max: 1
71
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3araHma K mase 10

BapuaHt A

1.

2.

e

10.

11.

12.

13.

14.

15.

16.

17.

Beectu cTpoku u3 daiina, 3anucath B CITHCOK. BoiBecTH cTpokH B (haiinn B oOpat-
HOM TIOPSTKE.

BBecTH uHCIio, 3aHeCTH ero MH(PHI B cTeK. BBHIBECTH YHCII0, Y KOTOPOTO ITH(PHI
HIYT B 0OpaTHOM TIOPSIJTKE.

Co3ath B cTeke HHIACKCHBIH MAcCHB JUISl OBICTPOTO JIOCTYTIA K 3aIHCSIM B OH-
HapHOM dpaiine.

Co31aTh CIIHCOK U3 3JIEMEHTOB KaTaJloTa H €0 IMOJIKATAIOTOB.

Co3nmath cTeK W3 HOMEPOB 3amucH. OpraHH30BaTh NPSIMOH JTIOCTYT K 3IIEMEHTaM
3aITHCH.

3aHECTH CTHXOTBOPEHHS OJHOTO aBTOopa B cHHCOK. lIpoBecTH copTHPOBKY
10 BO3PACTAHUIO JUITHH CTPOK.

3aatTh JiBa CTCKA, MOMEHITh HH(DOPMAIHIO MECTAMH.

OnpeaenuTh MHOKECTBO Ha OCHOBE MHOYKECTBA IENBIX yHcell. Co3aTh METOIBI
JUISL OTIPEJICTICHUS TIEPECCUCHUS U OOBCIHHEHUSI MHOYKECTB.

Cnucku (ctekn, ouepenn) I(1..n) u U(1..n) cogeprxaT pe3yIbTaThl N-U3MEPEHUH
TOKAa H HANIPSHKCHUS Ha HEH3BECTHOM conpoTuBiicHUH R. Haiitn npubnmxeH-
HOE YHCII0 R METO10M HAWMEHBIIUX KBAIPATOB.

C HCToTb30BAHHEM MHOKECTBA BHITIOIHHTH MOMAPHOE CYMMHPOBAHHE MPOH3-
BOJTPHOTO KOHEYHOTO PSIJIa YHCEN 1O CIICAYIONIUM MPaBUIaM: Ha TIEPBOM 3Tare
CYMMHPYIOTCS TOMAPHO PSIOM CTOSIIHE YHCIIA, Ha BTOPOM 3TAlie CYMMHPYIOTCS
PE3yIBTaTHI IIEPBOTO STala M T. 1. IO TeX Mop, MOKa HE OCTAHETCS OJTHO YHCIIO.
CIIOXHTH JIBA MHOTOUJICHA 33JJAHHOM CTETICHH, €CITH KO3(h(DHUITHEH TR MHOTOMJTE-
HOB XpaHsTca B 00bekTe HashMap.

VMHOKHTH JTBA MHOTOWICHA 3a/JAHHOM CTETICHH, €CITH KOA(p(UIHEHTH MHOTOY-
JICHOB XPAaHATCS B PA3TTHYHBIX CITHCKAX.

He ucnonb3ys BemoMoraTeNbHBIX 0OBEKTOB, TIEPECTABHTh OTPHIATENBHBIC HITCc-
MEHTHI JJAHHOTO CITHCKA B KOHETI, a TIOJIOKUTEITbHBIC — B HAYAJIO CITHCKA.
Beectu ctpoku 3 ¢aivia, 3anucate B ciicok ArrayList. BemomHuTS copTh-
POBKY CTpOK, Hcronb3ys meTof sort() u3 kiacca Collections.

3aJlaHa CTPOKA, COCTOSINAS H3 CHMBOJIOB «(», «)», «[», «]», «{», «}». [IpoBeputh
MPaBHJILHOCTH PACCTAHOBKH cKoOOK. Mcronns3oBaTh CTEK.

Sanan aitl ¢ TEKCTOM Ha AHITHACKOM SI3BIKE. BBIICITHTH BCE pa3JIHuHbIC CIIOBA.
CroBa, OTIMYAIONHECS TONBKO PETHCTPOM OYKB, CUHUTATh OJHHAKOBBIMH.
HcnonpzoBats kimace HashSet.

Sanan aitn ¢ TEKCTOM Ha AHITHACKOM SI3BIKE. BBIICITHTH BCE pa3JIHYHbIC CIIOBA.
JIois Kk ToTo CIT0Ba TOJICYHTATH YACTOTY €T0 BeTpeuacMocTH. CrIoBa, OTTHYAI0-
NIHECS PETHCTPOM OYKB, CHHTATh pa3THUHBIMA. Mcmonb3oBaTh kimace HashMap.
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Bapuant B

1. B xpyry ctosat N yemorek, mpoHyMepoBaHHBIX oT 1 o N. IIpu BeaeHuu cucrta
MO KPYTY BBUEPKHBACTCSA KAXKIBIH BTOPOH YETOBEK, MOKAa HE OCTAHETCS OJIHH.
CocTaBHTh JBE TPOTPAMMBI, MOJACTHpYIONHe mporiece. OMHA H3 TporpaMm
JIOJDKHA HCTIOTh30BaTh Kiace ArrayList, a Bropas — LinkedList. Kaxasg u3 nByx
nporpamm pabotaet 6picTpee? 1louemy?

2. 3amaH CITUCOK IENBIX YHced U ynchio X. He ucmomb3ys BemoMoraTenbHBIX 00b-
CKTOB H HE U3MEHSS pa3Mepa CIHCKA, TIEPECTABUTD SIEMEHTH CITHCKA TaK, YTo-
OBl cHauaJIa [IUTH YKCIIa, HE IpeBocxoasme X, a 3ateM yucia, Gosbie X,

3. Hamucatp mnporpaMmy, OCYIIECTBISIONMYIO CKAaTHE AaHIIMHCKOIO TEKCTa.
ITocTpouTs 1M KaXI0TO CII0BA B TEKCTE ONTUMAITBHBIH IPE(UKCHBIH KOJ 110 ajl-
roput™my Xaddmena. Ucnonbzosats wiace PriorityQueue.

4. PeammzoBate wiace Graph, mpexcrtapnstonmii coGoH HEOPHECH THPOBAHHBIH
rpad. B xoHCTpyKkTOpe Kiacca mepegacTcsl KOJIHYESCTBO BEPIIMH B rpade.
MeToz5!I TOIDKHBL HOAJICPKHBATh OBICTPOE J0OABIICHHE H YIAJICHHE pedep.

5. Ha Ga3e koUICKUHH peaii30BaTh CTPYKTYPY XPAHECHUS YHCENI C IIOJICPIKKOH
CJICAYIONUX OllCpalui:

* nobaricHUE/ YIATCHHE YHCIIA;,
* TIOHCK YHCIIa, HanOoItee OITH3KOTO K 3aJAaHHOMY (T. €. MOAYITh Pa3HHIIBI MHHH-
MaJicH).

6. Peanu3zoBaTh KiIace, MOJSTHPYIOMMH paGoTy N-MecTHOH aBTOCTOSHKH. MamvHa
MOBEPDKACT K OMPEACTICHHOMY MECTY U €/ICT BIIPABO, TIOKa HE BCTPETHTCS CBO-
6oqHOE MecTo. Kitace TomKeH MoUIEPKUBATh METOJTBI, 0OCTY>KHBAFOTIUE TP H-
€3/1 H OThE3/] MATITHHBI.

7. Bo BxogHOM (aiisie XpaHaTes JBe paspekeHHbIe MaTpHIBI — A u B. IToctpouts
nuKIH4ecku cesizaHHble criuckd CA u CB, copepikaliye HEHY/ICBBIE IIEMEHTHI
cootBeTcTBEHHO MaTpull A U B. IIpocmarpuBasi ClIMCKH, BEIYHCIIHTD: a) CYMMY
S = A+ B; 6) npouzseaenne P= A x B.

8. Bo BxomHoM daiiiic XpaHITCS HAHMEHOBAHHSA HEKOTOPBIX 00heKkTOB. [TocTpouTsh
ciiicok C1, 5I€MEHTHI KOTOPOTO COACPKAT HAMMCHOBAHUS H NIH(PHI JaHHBIX
OOBEKTOB, [IPUYEM VIEMEHTHI CIIUCKA JIOJDKHBI OBITH VIIOPSIOUEHEI 110 BO3pacTa-
HIIo mHdpoB. 3ateM «ckaThy» ciucok Cl, yaamnss QyGrupyronHe HanMEHOBa-
HHS 0OBEKTOB.

9. Bo BxomHOM (haiiyie pacIoiIoKeHbI JBa HaGopa IOI0KHTEIBHBIX YHCEIT, MEKTY
HabopaMu CTOUT oTpHIarerbHoe yneno. [loctpouts aBa cmucka C1 u C2, sme-
MEHTBI KOTOPBIX COJACPIKAT COOTBETCTBEHHO 4YHca 1-To H 2-To Habopa TaKuM
00pa3oM, 4yToOBI BHYTPH OJTHOTO CITHCKA YHCJIa OBUTH YIOPSAOYEHHI IO BO3pa-
cranuro. 3ateM 00beAHHUTH ciiuckd C1 u C2 B oIHH YHOPSIOYCHHBIH CITHCOK,
H3MCEHSIS TOJTBKO 3HAYCHHUS TTOJICH CCHUTOYHOTO THTIA.

10. Bo BxoHoM haiinie XpaHHTCS HH(POPMAIHS O CHCTEME ITIABHBIX aBTOJIOPOT, CBI3bI-
Baronmx . MuHCK ¢ Ipyrumu ropogamu Bemapycu. Hcmomssys 5Ty HHOpMAIHio,
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11.

12.

13.

14.

15.

16.

17.

18.

19.

HOCTPOHUTS JEPEBO, OTOOPAKAIOIICE CUHCTEMY JOPOT PECITYOIIMKH, a 3aTEM, IIPOJBH-
rasich 110 JIEPEBY, ONPE/CIIMTh MUHUMAJIBHBIH 1O JUIMHE ITYTh U3 I. MHHCKa B JJpyTod
3alaHHbIH ropo. 1IpexycMoTpeTs BOZMOKHOCTD COXPAHECHHUS JICPEBA B BUPTYaJlb-
HOM I1aMSITH.

OjuH u3 crioco6oB MHU(pPOBAHUS JAHHBIX, HA3BIBACMBIH «JBOHHBIM IHdpOBa-
HHEM», 3aKJTIOYACTCS B TOM, YTO MCXOJIHBIE JJAHHBIC MIPH MOMOIIH HEKOTOPOTO
MpeoOpa3oBaHUS MOCIICAOBATENIBHO MH(PPYIOTCS Ha HEKOTOPHIE J{Ba KJIFOYa —
K1 u K2. Pazpabotath u peanu3oBath 3pPEeKTUBHBINA aTTOPUTM, TO3BOJISIO-
i HaxonuTh Kioun K1 u K2 mo ucxogHo# cTpoke u ee 3amudpoBaHHOMY
BapuaHTy. 1IpoBepuTh, okasascs IH pa3paGoTaHHBIH CNOCOO JEHCTBHTEIILHO
3¢ PEKTHBHBIM, TPOTECTHPOBAB MPOTPaMMY JUISL CIydasi, Korja oba Kiroda
sapisioTcd 20-OHTHBIMH (BpeMS ee paGoTHl HE JJOJDKHO MPEBOCXOTUTH OJHOH
MHHYTHI).

Ha miockoctr 3aano N Touek. BeiBecTH B hafiyr olTHCaHUS BCEX NPSAMBIX, KOTO-
pBIC MPOXOAAT GoJIee YEM YEPE3 OJHY TOUKY M3 3aJaHHBIX. JIt KasKnoHd npsaMoi
YKa3aTh, Yepe3 CKOJIBKO Todyek oHa npoxofut. Mcnonbsopars ki1ace HashMap.
Ha xieTyaTol GyMare HapucoBaH KpyTL. BriBecTH B (haiiyl omHCaHUS BeEX KIETOK,
LCTHKOM JIEKAILIUX BHY TPH KPYTa, B IIOPSIKE BO3PACTAHHS PACCTOSHHS OT KIIET-
KH JIo TIcHTpa kpyra. Mcnomb3oBats kiace PriorityQueue.

Ha mwockocrr 3agano N orpeskoB. HalTH Touky IlepecedcHHS JIBYX OTPE3KOB,
HMEIONIYIO MUHHMAaJTbHYTO abcimcecy. Mcnonbs3oBats kiace TreeMap.

Ha wieTyaToM jHcTe GyMaru 3akpallicHa 4acTb KICTOK. BriiesuTs Bee pasimy-
HbIe (PHTYPHI, KOTOPBIE 0Opa3oBaIHCch MpH 3ToM. DHUrypoit cunTacTes Habop 3a-
KpaIlleHHBIX KJIETOK, JOCTHKUMBIX JIPYT M3 Jpyra MpH JABIKECHHH B YETBIPEX
HampapIeHHIX. [[Be UTYPHI SBISIOTCS pa3sIHYHBIMH, €CITH HX HETb3s COBME-
CTUTH NOBOPOTOM Ha YTOJI, KpaTHBIH 90 IpagycaM, U HapaUICIbHBIM MEPEHO-
coM. Mcnonssyiite kmacc HashSet.

JaHa MaTpuIia U3 HenbiX ynucel. HalTu B HEl MpSMOYTOIBHYIO TOJMATPHILY, CO-
CTOSIIYIO H3 MAKCHMAJTFHOTO KOJIMYECTBA OJJMHAKOBBIX IeMEeHTOB. Hcnons3oBaTh
Kiacc Stack.

Peanu3oBaTh CTPYKTYpPY «HEPHBIH SIMK», XPaHAIYIO0 MHOKECTBO UHCET H HMe-
IOILYI0 BHYTpeHHUH cyeTyrK K, H3HavaibHO paBHBIH HY/Io. CTpyKTypa JO/DKHA
HOJUICPYKHBATh OIIEPal[HU JOOABICHHS YHCJIAa B MHOYKECTBO H BO3BpaILcHHE K-T0
10 MHHHMAJIbHOCTH YHCJIa U3 MHOMKECTBA.

Ha npsimoit roHouHoMH Tpacce CTOMT N aBTOMOOHICH, JJIS KayKIOTO H3 KOTOPBIX
H3BCCTHBI HA4aJIbHOE MOJIOXKEHUE H CKOpOCTh. ONpEJE/IUTh, CKOJIBKO IIPOU30H-
JIET OOTOHOB.

Ha npsimoit roHo4HOMH Tpacce CTOMT N aBTOMOOHICH, JJISL KayKIOTO H3 KOTOPBIX
H3BCCTHBI HAYaJIbHOC MOJIOXKCHHE H CKOPOCTh. BrIBecTH IepBhic K 0OrOHOB.
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TecroBble 3aAaHMa Kk aaese 10

Bonpoc 10.1.

Kakoii k1acc KOJUICKIMH ITO3BOJICT HAPAIIUBATh H COKPAILIATh pa3Mep, MPEJOCTaB-
JISST HHJISKCHBIH JIOCTYII K lIEMEHTAM, HO €T0 METOJIBI HECHHXPOHU3HPOBaHHI (1)?
1) java.util. HashSet
2) java.util. ArrayList
3) java.util. LinkedHashSet

Bonpoc 10.2.
Jan xace:

class X{
private int x;
public X(int x){this.x = x;}
public int hashCode(){
return 2;

3
3

KaxoB Gyet pa3Mep KoIDICKIUH Set MocIie BHITOTHEHUS CIIEAYIomero koxa (1)?

X obj1 = new X(1); X obj2 = new X(1);
Set<X> set = new HashSet<X>(),
set.add(obj1);

set.add(obj2);

1) 0;
2) 2;
3) 1
4) IIpH BBIIIOJIHCHUH JAaHHOI'O KOJIa BO3BHUKHCT HCKIHOYHTC/IbHASA CUTYyallHs.

Bonpoc 10.3.

Jlaubr Ba pparMeHTa Koa:
1.
Vector<String> vet = new Vector<String>();
vet.add("One"); vet.add(" Two"),
vet.add("Three"); vet.add("Four"),
vet.add("Five"); vet.add("Six"),
Iterator itr = vct.iterator();
vet.remove(0);
System.out.println(itr.next());
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2.

Vector<String™> vet = new Vector<String>();,
vet.add("One™), vet.add("Two"),
vet.add("Three"), vet.add("Four"),
vet.add("Five"); vet.add("Six");
Enumeration enm = vct.elements();
vet.remove(0);,
System.out.printin(enm.nextElement());

VikaxuTe pasHUIY NPH BBIIIOJIHEHHH IIEPBOTO H BTOporo ¢parMenTa koxa (1):

1) mpu BBHIIOJIHEHHH IEPBOTO (pparMeHTa Ha KOHCOIIb BBRIBEACTCS cTpoka «Twoy,
a IIpH BHIIIOJIHCHHH BTOPOTO IIPOH30HIACT HCKIIOUH TEIIbHAS CHTYA LU,

2) IpH BHIIOJTHEHHH BTOpPOro (parMEeHTa Ha KOHCOJIb BBIBEACTCS cTpoka «Twoy,
a TIpH BHIIIOJIHCHHUH IIEPBOIO IIPOH30HIET HCKIFOUHTEIIBHAS CUTYAIHST,

3) BBINOIHECHHE JIBYX (PparMEHTOB KoJja PUBCACT K HCKIIOUHTEIIbHOH CHTYaI[HH;

4) TpH BHIOTHEHUH JIBYX (PparMEHTOB KoJIa Ha KOHCOJIb BRIBEACTCS cTpoka « Twoy;

5) mpu KOMIHJISIHH IEPBOTO (pparMEHTa IPUBEACT K OIIHOKE;

6) KOMITHJISITIHSI BTOPOTO (pparMeHTa KoJla MPUBEAET K OTHOKE;,

7) KOMTIHISTUS ABYX (pparMeHTOB KoJja MPHUBEIET K OTIHOKE.

Boripoc 10.4.

Jan xox:

import java.util. *;

enum PCounter {UNO, DOS, TRES, CUATRO, CINCO, SEIS, SIETE};

public class Quest §

public static void main(String[] args) {

EnumSet<PCounter> enst1 = EnumSet.range(PCounter.7RES, PCounter. CINCO)y/1
EnumSet<PCounter> enst2 = EnumSet.complementOf{enst1);//2
System.out.println(enst2);

33

Uto OyaeT BRIBEACHO TPH MOMBITKE KOMITWIAIHA H 3aITycKa MporpaMMsl (1)?
1) [UNO, DOS, TRES, CINCO, SEIS, SIETE]

2) [DOS, TRES, CUATRO, CINCO, SEIS]

3) [UNO, DOS, SEIS, SIETE]

4) onmmbKa KOMIHJIAIHH B CTpPoKe 1

5) onmbOKa KOMITHIISIIHH B CTPOKE 2

6) HHYETO U3 MEPEUHCIICHHOTO
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Bonpoc 10.5.
Y10 OyeT pe3yIbTaToM KOMITWIIHH H 3aI[yCKa CIICAVIOEH nporpaMmsl (1)?

import java.util. *;

public class Quest §

public static void main(String|[ ] args) {
NavigableMap<String, Number>nmap = new TreeMap<String, Number>();,
nmap.put("one", new Integer(1)); nmap.put("two", new Integer(2));
nmap.put("three", new Integer(3)); nmap.put("four", new Integer(4));
Map<String, Number> map = nmap.headMap("three");
System.out.println(map);

3

1) {four=4, one=1}

2) {one=2, two=2}

3) {three=3, four=4}

4) {four=4, one=1, three=3}
5) {one=2, two=2, three=3}



NMOTOKHW BbINMOAHEHNA

Coceonsis o4epeds écezda dsudicemes bviempee.

Ha6monenue StTope

Kax monvro avi nepeiioeme & opyzyio odepeon,
sawia Haynem osuzamocs bvicmpee.

Ha6nwopnenne O’Bpatiena

KAaacc Thread u untepdeiic Runnable

K GonbIIHHCTBY COBpeMEHHBIX pactpeeneHHbx npunokeHuid (Rich Client)
u BeO-npunoxenui (Thin Client) BeIBHTatOTCS TpeGOBaHHS OJHOBPEMEHHOM TOJT-
JIEPKKH MHOTHX MTOJTb30BaTeNICH, KaXK/JOMY H3 KOTOPHIX BBIACISCTCS OT/ICTbHBIH IT0-
TOK, a TaKOKe pa3/Ic/ICHAS H MapauIeIbHOH 06paGoTKH HHPOPMAIIHOHHBIX PECYPCOB.
IToTokH — cpecTBO, KOTOPOE NMOMOTAET OPTaHH30BATh OJTHOBPEMEHHOE BHITIOJTHE-
HHE HECKOJTBKHX 3a/[a4, KaX/[0H B He3aBHCHMOM MoToke. [loToku npencTapisror co-
60i SK3eMIUTAPHI KIIACCOB, KOKIBIH H3 KOTOPHIX 3aIycKacTcs H (PYHKI[HOHHPYET
CaMOCTOSTEIFHO, aBTOHOMHO (HJTH OTHOCHTEIIBHO aBTOHOMHO) OT IJIaBHOTO TIOTOKA
BBIIIOJTHEHHS IIporpaMMbl. CYIIECTBYET JiBa cloco0a CO3MaHMS H 3aIlycKa MOTOKA:
Ha ocHOBe pacumpeHus Kiacca Thread wm peanusammu uaTepdeiica Runnable.

A # T # pacimpenne kaacca Thread # TalkThread.java

package by.bsu.threads;
public class TalkThread extends Thread {
@0verride
public void run() {
for (int 1 = 0; 1 < 18; i++) {
System.out.println("Talking");
try {
Thread.sleep(7); // ocmaHoBka HA 7 MUAAUCEKYHO
} catch (InterruptedException e) {
System.err.print(e);

IIpu peanusarmu untepdeiica Runnable Heo6xoMuMO ONPeIETUTD €10 EUHCT-
BEHHBIH abcTpakTHEIH MeTox run(). Hanpumep:
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/% # 2 # peaansauns untepepesica Runnable # WalkRunnable.)

package by.bsu.threads;
public class WalkRunnable implements Runnable {
@0verride
public void run() {
for (int 1 =0; 1 < 10; i++) {
System.out.println("Walking");
try {
Thread.sleep(7);
} catch (InterruptedException e) {
System.err.println(e);

}
package by.bsu.threads;

public class WalkTalk {
public static void main(String[ ] args) {
// HoBsie obvexmsi nomoxoB
TalkThread talk = new TalkThread();
Thread walk = new Thread(new WalkRunnable());
// 3anyck nomoxoB
talk.start();
walk.start();
// WalkRunnable w = new WalkRunnable(); // npocmo obvexm, He nomox
// w.run(); uau talk.run(); // BeinoaHunmcsa Memod, Ho nomox He 3anycmumcs!

3amyck ABYX MoTokoB Juisi 00bhekToB KiaccoB TalkThread HemocpencTBeHHO
u WalkRunnable uepes unuimanusanuro sksemiigpa Thread npusoaut k BeIBoay
ctpok: Talking Walking. Ilopsnok BeIBoJa, KaK MPaBUIIO, pa3THYCH MPH HECKOITb-
KHX 3aIyCKaxX HPHJIOKCHHUS.

Hurepdeiic Runnable He umeer Metosa start(), a TOJIBKO ¢THHCTBEHHBIH METO]T
run(). [Tostomy s 3amycka Takoro moToka, kak WalkRunnable cienyer co3gats
sx3emiup kiacca Thread c nepegauci sxzemiutsipa WalkRunnable ero xonctpyk-
Topy. OJHaKO IIPH NPSMOM BBI30BE METO/(a run() II0OTOK HE 3aITyCTUTCS, BHLIIOJIHHTCS
TOJIBKO TEJIO CaMOTO METO/IA.

KHU3HEHHbIN UMKA NOTOKA

Ilpu BrmonHeHHH mporpamMMbl 0ObeKT Kiacca Thread moker ObITh B 0gHOM
H3 YETBIPEX OCHOBHBIX COCTOSIHHU: «HOBBIH, «pa00TOCIIOCOOHBII», «HepaboToCIO-
COOHBII H «TTacCUBHBIN». [IpH co3aHmH MOTOKA OH MOTYYAET COCTOSTHHE «HOBBIID
(NEW) u He BomonHgeTes. J715 TIepeBoia MOTOKAa H3 COCTOSHUS «HOBBIH» B COCTO-
stue «padotocnocobubi» (RUNNABLE) crienyeT BomonHuTS MeTOx start(), ko-
TOpBIH BBI3BIBAET METO/ run() — OCHOBHOM METOJI MOTOKA.
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[ToToK MOKET HAXOIHTBCA B Off- I
HOM H3 COCTOSHHH, COOTBETCTBYHO-
IIHX IeMeHTaM CTAaTHIeCKH BIOKEH-
Horo nepeuncneHns Thread.State:

NEW — IIOTOK CO3JIaH, HO eIlle l Pa6oToCNoCoGHbI HepaBoTocnocoGHbIA
HE 3aYILIEeH,; -

RUNNABLE — mOTOK BEOION- -
HAETCT, -

BLOCKED — noTok OmOKHpoO- Naccuemsiit |
BaH,

WAITING — ITOoTOK EJeT OKoH- Puc. 111, Cocmosnus nomora
UaHH A PadOTHI IPYTOTO MIOTOKA;

TIMED WAITING — IoTOK HEKOTOPOE BpeMH K IeT OKOHUAHH T IPYTOro TIOTOKA;

TERMINATED — m1oTOK 3aBepllieH.

[TonyunTs TeKylllee 3HAUEHHE COCTOAHHSI IIOTOKA MOKHO BEI30BOM METOIA
getState().

[ToToK TIepexofuT B COCTOAHHE «HepaboTOCHOCOOHEI B PeXHMe OXKHIAHH T
(WAITING) pr1zoBoM MeTOmOB join(), wait(), suspend() (deprecated-meTos) HITH
MeTOOB BBOJA/BEIBOAA, KOTOPEIE TIPEeIIONAratoT 3a/iePEKY. s 2a/lepEKH IIOTOKA
Ha HeKOTOpOe BpeMA (B MHILIHC eKYHIAX ) MOEKHO TIEPEBECTH eT0 B PEKUM OKHIAHH A
o pemerr (TIMED WAITING) c momornpio Metomor vield(), sleep(long millis),
join(long timeout) 1 wait(long timeout), IIpH BEITTOTHEHHH KOTOPEIX MOXKET TeHe-
pupoBarbcd Tpepeiadie InterruptedException. BepHyTs TOTOKY paboTocmocos-
HOCTh TOCIe BEI3OBA MeTofa suspend() mMoxHO MeromoM resume() (deprecated-
MEeTON ), ATI0CIIe BEI30BA MeToa wai t() — MeTofganmm notify() i notify All(). [ToTok
TiepeXomuT B «maccueHoe» cocTosHie (TERMINATED), eciiH BRI3BaHEI MeTOJTEL
interrupt(), stop() (deprecated-meTon) HIH MeToA Tun() 2aBepIIILI BEIIOTHEHHE,
H 3aIyCTHTE €T0 IOBTOPHO ViKe HeBO3MOEHO. [Tocie 3Toro, yro0k 3aIrycTHTE II0-
TOK, HeOOXOHMO CO3/IaTh HOBEIH 00BeKT MoToKa. MeTof interrupt() ycIemmo 3a-
BepIIAeT IIOTOK, €CIIH OH HAXOJHUTCE B COCTOAHHH «PaboToCIoco0OHENDy . Ecim XKe
TIOTOK He paboTocmocoleH, HampuMep, HaxomuTcaB cocTogHHH TIMED WAITING,
TO MeToJ HHHITHHpyeT HekmoueHne InterruptedException. YTo0w 3T0 He Tpo-
HCXOMHIIO, CleyeT IIpeiBapHTeNsHO BEI3BATE MeTox isInterrupted(), KOTOPELA ITpo-
BEPHT BO3MOKHOCTh 3aBePIIeHH T PaloThl IOToKA. I1pH pazpaloTke He clefyeT He-
MONB30BATh METOMBL IIPHHYIHTEILHOH OCTAHOBKH IIOTOKA, TaK KaK BO3MOKHEL
TTPOOIEMEI ¢ 3aKPEITHEM PECYPCOB H IPYTHMH BHEIITHUMH OOBEKTaMIH.

Metomet suspend(), resume()  stop() sersrorca deprecated-MeTOTAMI H 3aIpeTiieHE
K HCITONB30BAHHI0, TaK KaK OHH He SBIIAHTCH B IIOTHOH Mepe «TI0TOK00e20ITaC HEIMID? .

HoBeiRA
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anaBAeHue NPpUOpPHUTETAMH U TPYINbl NOTOKOB

Ilotoky MokHO HasHauuTh TpHOpHTET OT 1 (koHcTanta MIN PRIORITY)
o 10 (MAX_PRIORITY) ¢ momomnpio MeTona setPriority(int prior). Iomyuuts
3HaYECHHE MPHOPUTETA TIOTOKA MOYKHO ¢ TOMOTIBIO MeToa getPriority().

3 # AeMOHETRaLNS npHopHTETOB # PriorityRunner.java # Prio

package by.bsu.priority;
public class PriorThread extends Thread {
public PriorThread(String name) {
super(name);
}
public void run() {
for (int 1 = 0; 1 ¢ 71; 1i++) {
System.out.println(getName() +
try {

T
Thread.sleep(1); // nonpoboBams sleep(®),sleep(10)
} catch (InterruptedException e) {
System.err.print(e);

}

package by.bsu.priority;

public class PriorityRunner {

public static void main(String[ ] args) {

PriorThread min = new PriorThread("Min");
PriorThread max = new PriorThread("Max");
PriorThread norm = new PriorThread("Norm");
min.setPriority(Thread.MIN PRIORITY); // 1
max.setPriority(Thread.MAX_PRIORITY); // 10
norm.setPriority(Thread.NORM_PRIORITY); // 5
min.start();
norm.start();
max.start();

TTotoxk ¢ 6oice BRICOKHM IIPHOPUTCTOM B JAHHOM CJIy4ac, KaK IIpaBUJIO, MOHOIIO-
JIU3HUPYCT BbIBOJ| Ha KOHCOJIb.

TloToku OGBC}];HHS]IOTC}I B I'PYIIIIBI IIOTOKOB. Ilocne CO3JIaHHA IIOTOKA HCJIb35 H3-
MCHHUTH CI'0 IIPHHAJICHKHOCTD K I'PVIIIC.

ThreadGroup tg = new ThreadGroup(“lpynna notokoB 1");
Thread t0 = new Thread(tg, "notok 0");

Bce noToku, 0ObeTHHEHHBIE B TPYTITY, HMEIOT O/TMHAKOBBIH MpHOPHTET. YT0OH! oTpe-
JICITUTH, K KaKOH TPYIIIIe OTHOCUTCA MOTOK, ciieayeT Be3BaTh MeTon get Thread Group().

293 I



! HMCTTOAB3OBAHME KAACCOB M BUBAMOTEK

Eciu noTok /1o BKIIOYEHHUS B IPYIIILY HMEI IIPHOPUTET BHILIC IPHOPHTETA IPYILIIBI
IIOTOKOB, TO II0C/IE BKJIIFOUCHUS 3HAUCHHUE €T PHOPUTETA CTAHET PaBHBIM IIPHOPH-
TeTy rpymisl. IloTok ske co 3HaueHHEM IpHOpUTETa, O0JIce HU3KHUM, YEM IIPHOPHTET
TPYIIIBI II0C/IE BIJIFOYCHHUS B OHYIO, 3HAUEHHUS CBOCTO IIPHOPHTETAa HE H3MCHHUT.

Yn PaBA€HUE NOTOKaMMH

IIpuocTaHoBHTH (3ajiep’KaTh) BBHIOIHEHHE ITOTOKA MOXHO C TOMOIIBIO METO/a
sleep(int millis) xiracca Thread. MeHee HaieKHBIH aTbTEpHATHBHBIN cTOcob cocTo-
HT B BbI30BE MeTo/1a yield(), KoTOpBIH MOJKET C/Ie/IaTh HEKOTOPYIO Tay3y U IMO3BOJIS-
€T JIpyTMM TOTOKaM HauyaTh BBINOTHEHHE cBocH 3aiaun. Merton join() Grnokupyet
paGoTy MOTOKA, B KOTOPOM OH BBI3BAH, JI0 TEX IIOP, II0KA HE GYJIET 3aKOHYEHO BBIIIONI-
HCHHUC BBI3BIBAIOILICTO METOJ II0TOKA WM HE HCTCYET BpEMs OOKHIaHHUS IIpH oOpalie-
HuH K MeToy join(long timeout).

H # 4 # 3asepxka notoka # JoinRunner. java

package by.bsu.management;
class JoinThread extends Thread {
public JoinThread (String name) {
super(name);
}
public void run() {
String nameT = getName();
long timeout = 0;
System.out.println("CtapT notoka " + nameT);
try {
switch (nameT) {
case "First™:
timeout = 5_0600;
case "Second":

timeout = 1 66096;

}

Thread.sleep(timeout);

System.out.println("3aBepweHue notoka " + nameT);
} catch (InterruptedException e) {

e.printStackTrace();

}
}
}
public class JoinRunner {
static {
System.out.println("CtapT notoka main");
}

public static void main(String[ ] args) {
JoinThread t1 = new JoinThread("First");
JoinThread t2 = new JoinThread("Second");
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tl.start();
t2.start();
try {
ti.join(); // nomox main ocmanoBaen 00 OKOH4GHUS pabomsi nomoka tl1
} catch (InterruptedException e) {
e.printStackTrace();

}

System.out.println(Thread.currentThread().getName()); // umg mexyye2o nomoxa

}
Bo3mokHo, OyeT BRIBEACHO:

Crapr noroka main

Crapr notoka First

Crapr noroka Second
3aBeplIeHHe NoToka Second
3aBepuieHHe noToka First
main

HecmoTtps Ha BBI3OB MeToAa join() /uta moToka tl, motok t2 Gyaer paboTaTh,
B OTIMYHE OT MTOTOKA M ain, KOTOPHIH CMOXKET MPOJOHKUTH CBOE BBINIOJTHEHHE TOJIb-
KO TIO 3aBEpIIICHHH MOTOKa t1.

Ecnu BMecTo MeToza join() 6e3 mapaMeTpoB HCMoOIb30BaTh BepcHio join(long
timeout), T0 MOTOK Main GyET OCTAHORJIEH TOJIBKO HA YKa3aHHBIH IPOMEKYTOK
BpemeHu. 1pu Bri3oBe t1.join(500) BeBos GyACT APYTHM:

Crapr noroka First

Crapr notoka Second

main

3aBeplieHHe nMoToka Second
3aBepuieHHe noToka First

Cratuueckuii Metof currentThread() Bo3BpaimacT cchUIKy Ha TEKYIIHH MOTOK,
T. €. Ha TIOTOK, B KOTOPOM JJAHHBIH METO)] OB BHI3BAH.

Br3oB cratuyeckoro Metoja yield() s HCITOTHIEMOTO TIOTOKA JIOJDKSH TIPHBO-
JIHTH K TIPHOCTAHOBKE ITOTOKA HA HEKOTOPBIH KBAHT BPEMECHH, YTOOBI JIPYTHE MMOTOKH
MOIJIH BBITIOJTHATH CBOH JicHcTBUS. Hanpumep, B ciTyyac OTOKA C BRICOKHM TPHOP H-
TETOM TOCIIe 00pabOTKH YacTH TMAKeTa JAHHBIX, KOTAA CICAYIONAS €I HE TOTOBA,
CTOUT YCTYIHTh YaCTh BPEMEHH JIPYIHM noTokam. OHAKO eClH TpebyeTcs Ha ek~
Hasl OCTAHOBKA IIOTOKA, TO CJIEYET HCIIOIB30BAThH €T0 KpaHHE OCTOPOKHO HITH BOOO-
TIie IPUMEHUTH JPYTOH crocos.

A # 5 # zarepxka notoka # YieldRunner.java

package by.bsu.yield;
public class YieldRunner {
public static void main(String[ ] args) {
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new Thread() { // awoHumMHsiil Kaacc
public void run() {
System.out.println("cTapT notoka 1");
Thread.yield();
System.out.println("3aBepweHue 1");

}
}.start(); // 3anyck nomoka
new Thread() {
public void run() {
System.out.println("cTapT notoka 2");
System.out.println("3aBepweHue 2");

}
}.start();

}
B PE3YIIBTATC MOKET OBITD BBIBC/ICHO!

cTapT notoka 1
CTapT NOToKa 2
3aBeplieHHe 2
3aBepieHue 1

AxtuBmanus Metoa yield() B kozie MeToza run() epBoro oGbeKTa MOTOKA TPUBE-
JIET K TOMY, 4TO, CKOPEE BCCTO, TIEPBBIH IIOTOK GYIET OCTAHORICH HA HEKOTOPBIH KBaHT
BPEMCHH, YTO JIACT BO3MOKHOCTH APYTOMY HOTOKY 3aITyCTUTHCS H BBITTOTHUTH CBOH KOJI.

[MoTOKH-AEMOHbDI

IToTOKH-JIEMOHBI HCIIOJIB3YIOTCS JJTS paGOTHI B (POHOBOM PEIKHME BMECTE C MPO-
IpaMMOii, HO HE SBJISIFOTCS HEOThEMJIEMOM YaCTBhIO JIOTHKH TporpaMMbl. Eciin ka-
KOU-JTHOO TPOIleCcC MOYKET BBIMOIHATHCS Ha (poHE pabGOTH OCHOBHBIX TIOTOKOB BbI-
TIOJTHCHHUS U €TO JICATCIIbHOCTD 3aKIF0YAcTCS B 0OCITY)KHBAHWH OCHOBHBIX MOTOKOB
TMIPHJIOKESHHS, TO TAKOH MPOIecC MOIKET OBITh 3aIMYIIEH KaK MOTOK-JIeMOoH. C moMo-
mpio MeToga setDaemon(boolean value), BBI3BAaHHOTO BHOBb CO3JaHHBIM IIOTOKOM
JIO €T0 3aMyCKa, MOKHO ONPEACITUTH MOTOK-AeMoH. MeToy boolean isDaemon() no-
3BOJISICT OTPEHCITHTS, SIBIISICTCS JIH YKA3AHHBIH MOTOK JCMOHOM HJIH HET.

A # 6 # 3anycK W BeiToAHEHHE noToka-AemoHa # SimpleThread,

package by.bsu.daemons;
public class SimpleThread extends Thread {
public void run() {
try {
if (isDaemon()) {
System.out.println("cTapT notoka-aemoHa");
Thread.sleep(10 008); // 3ameHums naparemp Ha 1
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} else {
System.out.println("cTapT o6bi4HOro moToka");

}
} catch (InterruptedException e) {
System.err.print(e);
} finally {
if (lisDaemon()) {
System.out.println("3aBepueHue obbMHOro NoToka™);
} else {
System.out.println("3aBepueHde noToka-AeMoHa");

}

package by.bsu.daemons;
public class DaemonRunner {
public static void main(String[ ] args) {
SimpleThread usual = new SimpleThread();
SimpleThread daemon = new SimpleThread();
daemon . setDaemon(true);
daemon.start();
usual.start();
System.out.println("nocnegHuii onepatop main");

}
B PE3IVIILTATC KOMITWISII[HH H 3aITyCKa, BO3MOXKHO, 6y,Z[CT BBIBC/ICHO!

nocJieAHUI onepaTop main
CTapT NOTOKA-AeMOHA

CTapT 00bIMHOT0 MOTOKA
3aBeplIeHHe 00bIYHOTO NOTOKA

TToTok-aemoH (M3-3a BbI3oBa MeTo/a sleep(10000)) He yeren 3aBepIIUTh BHITION-
HEHHE CBOETO KOJIa JI0 3aBEPIICHHS OCHOBHOTO TIOTOKA TIPHIIOKECHHS, CBA3aHHOTO
¢ MeToioM main(). bazoBoe cBOHCTBO MOTOKOB-IEMOHOB 3aKITFOYAETCS B BOZMOYKHO-
CTH OCHOBHOTO MOTOKA MPHIOKCHHUS 3aBEPILUTH BHINOTHEHHE IOTOKA-/IEMOHa (B OT-
JTHYHE OT OOBMHBIX MMOTOKOB) C OKOHYAHHEM KoJ[a MeTo/ja main(), He oOparias BHH-
MaHH$ Ha To, YTO HMOTOK-AEMOH eltie paboTacT. EciiH yMEHBIIATh BpeMs 3aJICPKH
MOTOKA-JIEMOHA, TO OH MOYKET YCIETh 3aBEPIHTh CBOE BBHITIOTHEHHE JIO OKOHYAHHUS
paboOTHI OCHOBHOTO MOTOKA.

[ToToKM U UCKAOUEHMUS

B npouecce ¢pyHKIMOHHPOBaHHS MOTOKH SIBJISEOTCS B OOIIEM CITyYac HE3aBHCH-
MBIMH JApYT oT Apyra. [IpsMbiM cieacTBUEM TakoH HE3aBHCHMOCTH OYJIET KOPPEKT-
HOE IPOJOIDKEHUE paboThl IIOTOKA Main II0CIIC aBapHHHOW OCTAaHOBKH 3aITyIIICHHO-
IO M3 HETO MOTOKA II0CJIC TCHEPALMH HCKIIFOUCHHUS.
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S*# 7 # renepalis HCKAIDHEHHS B CO3AGHHOM NoToke # ExceptThread. fava #

Exception ThreadDemo.java */

package by.bsu.thread;
public class ExceptThread extends Thread {
public void run() {
boolean flag = true;
if (flag) {
throw new RuntimeException();
}
System.out.println("end of ExceptThread");

}
package by.bsu.thread;
public class ExceptionThreadDemo {
public static void main(String[ ] args) throws InterruptedException {
new ExceptThread().start();
Thread.sleep(1000);
System.out.println("end of main");

OcHOBHOH TOTOK H30aBIICH OT HEOOXOMHMOCTH 00pabaThIBaTh HCKITIOYCHHUS
B TIOPOKICHHBIX TIOTOKAX.

B nmaHHOU CHTYaIlHH BEpHO W OOPaTHOE: €CITH OCHOBHOH MOTOK MPEKPATUT CBOE
BBITIOJTHEHHE H3-32 HEOOPaGOTAHHOTO HCKITIOYCHHUS, TO 3TO HE CKajKeTes Ha paboTo-
CIIOCOGHOCTH MOPOXJICHHOTO HM MOTOKA.

/* # 8 # renepauns HCKAHeHHA B NoToKe main # SimpleThread. java #

/

ExceptionMainDemo.java

package by.bsu.thread;
public class SimpleThread extends Thread {
public void run() {
try {
Thread.sleep(1008);
} catch (InterruptedException e) {
System.err.print(e);
}
System.out.println("end of SimpleThread");

}
package by.bsu.thread;
public class ExceptionMainDemo {
public static void main(String[ ] args) {
new SimpleThread().start();
System.out.println("end of main with exception");
throw new RuntimeException();
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AToMapHble TUNbl U MoAncpukatop volatile

Bce nanHble IpWIOKEHUS HAXOAITCSI B OCHOBHOM XpaHWIHINE JaHHBIX. [Ipu 3a-
IIyCKE HOBOTO [IOTOKA CO34AETCS KOIHSI XPAHWIHILA H HMEHHO €O II0JIb3YETCS STOT
notok. I3aMeHEeHHS, IPOU3BEICHHBIE B KOIIHH, MOTYT HE Cpa3y HAXOAUTH OTPAXKECHUE
B OCHOBHOM XPaHWJIUIIE, H HA000pOT. JIg OIYUYEHHS aKTyaIbHOTO 3HAYCHHUS ClIc-
JIyeT MPHOETHYTh K CHHXpoHH3anud. Haubonee npocTeiM IpHeMoM OyIeT 0ObsIBIIe-
HHe mois Kiacca ¢ MogudukatopoM volatile. Jlanubrit MoguduKaTOp BRIHYKIACT
TMOTOKH TIPOU3BOMUTH JICHCTBHSA 1O (PUKCAIIMH H3MCHEHHH JOCTaTOUMHO OBICTpPO.
To ecTh Apyro#t 3aHHTEPECOBAHHBIH MOTOK, CKOPEE BCETO, TIOYYHT AOCTYH K yKE
H3MEHEHHOMY 3Ha4YeHHIO. J[11s 6a30BBIX THIOB J0 32 GUT 3Tor0 JocTaTouHo. [Ipu
HCIOJTb30BAHHH CO CCHUTKOH Ha 00BEKT — CHHXPOHHU3HPOBAHO OY/IET TOIBKO 3HAUC-
HHE CaMOW CCHUTKH, a He OOBEKT, Ha KOTOpHIH oHa cchuiacTcs. CHHXPOHH3ATUS
cchUTKH OyeT 3K THBHOM B ciTyuae, €CITH OHa YKa3bIBACT Ha TIEPEUHCIICHHE, TaK
KaK Bce IEMEHTH TIEPEUHCIICHHS CYIECTBYIOT B CAHHCTBEHHOM BK3EMIDISIPE.
Pentenuem mipobiieMsl ¢ JOCTYIIOM K OJJHOMY 3K3EMIULIPY H3 Pa3HbIX [IOTOKOB SIBJIS-
cTes Gmokupyromas cuaxpouusanus. Mogudukatop volatile o6ecnieunBact HeG0-
KHPYIOIIYIO CHHXPOHH3ALHIO.

CymiecTByeT Lienmas rpyIma KjaccoB makeTa java.util.concurrent.atomic, obecre-
YHBAOMIASl HEGIIOKHPYIOIIYIO CHHXPOHH3AIMIO. ATOMAapHBIC KJIACCH CO3AHBI JIA
OpraHU3AILMH HEOIOKUPYIOIUX CTPYKTYp JaHHBIX. Kilacchl aToMapHBIX IIEpEeMEH-
HBIX AtomicInteger, AtomicLong, AtomicReference u np. pacmmpsior HoTauio
volatile 3HaucHUH, NOJIEH U 3JIEMEHTOB MacCHBOB. Bece aToMapHBIE KIIACCHI SIBIISFOT-
CSl H3MECHAECMBIMH B OTIIHYHE OT COOTBETCTBYIONHX HM KilaccoB-obomoyek. [lpu pe-
AITH3aI[HH KJIACCOB MAaKeTa HCIMOIb30BATHCh 5(h()eKTHBHBIE aTOMapHbIE HHCTPYKITHH
MaTIHHHOTO YPOBHS, KOTOPBIE TOCTYITHBI HA COBPEMEHHBIX Mpolieccopax. B HekoTo-
PBIX CHTYAIMSIX MOTYT MPHMEHSTHCS BAPHAHTHI BHYTPEHHETO GIOKHPOBAHHUS.

DK3eMIUTAPHI KilaccoB, HampuMep, AtomicInteger u AtomicReference, npeso-
CTaRJISFOT JOCTYM W PA3HOTO pojia OOHOBIICHHS K OJHOH-CAHHCTBCHHOW TIEpEMEH-
HOW COOTBETCTBYIOMETo THTA. Kaxuprif kiacce Takxke oOecniednBacT Habop METOJIOB
JUTs 3T0TO THIA. B yacTHOCTH, Kilace AtomicInteger — aToMapHbIe METOABI HHKPE-
MEHTa H JickpeMeHTa. UHCTPYKIUH TIPH JOCTYIE H OOHOBIICHHH aTOMapHBIX Tepe-
MEHHBIX, B 00II[eM, CIIEYIOT IpaBmwiaM i volatile.

He criexyer xiacchl aToMapHBIX IIEPEMEHHBIX HCIIOIB30BATh KaK 3aMEHY COOT-
BETCTBYIOIIUX KJIACCOB-000JIOUEK.

Ilycts mMeeTcss HEKOTOpasi TOProBasi IDIOIIANKA, IPEJCTaBIICHHAS KIACCOM
Market, paGoTatomiasi B HENPCPHIBHOM PSKUME H HH(POPMHPYIOMAS O pa3HOHa-
IIPaBJICHHBIX H3MCHECHUSX OHp)KeBoro HHJjekca (mosie index tuna AtomicLong)
JIBIIBI 32 OAUH MUK ¢ HHTepBaioM o S00 Muimmucekywy. M3menenus noss index
¢uxcupyrorcs MetonoM addAndGet(long delta) atomaproro noGasrieHus mepe-
JIAHHOTO 3HAYCHHS K TEKYILEMY.
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/% # 9 # kaace © atomMapHsim noaes # Market java %

package by.bsu.market;
import java.util.Random;
import java.util.concurrent.atomic.AtomicLong;
public class Market extends Thread {
private AtomicLong index;
public Market(AtomicLong index) {
this.index = index;
}
public AtomiclLong getIndex() {
return index;
}
@0verride
public void run() {
Random random = new Random();
try {
while (true) {
index. addAndGet(random.nextInt(18));
Thread.sleep(random.nextInt(560));
index.addAndGet(-1 * random.nextInt(10));
Thread.sleep(random.nextInt(560));
}
} catch (InterruptedException e) {
e.printStackTrace();

Hwmeercs wiace Broker, 3anmpammBaromniuii 3HaucHAE Mot index ¢ HEKOTOPBIM
HHTEPBAJIOM B MWIIHCEKYH/[aX.

S¥# 10 # noayuaTesb 3HAYEHHS ATOMapHOro noAg # Broker. java %/

package by.bsu.market;
import java.util.Random;
public class Broker extends Thread {
private Market market;
private static final int PAUSE = 500; // in millis
public Broker(Market market) {
this.market = market;
}
@0verride
public void run() {
try {
while (true) {
System.out.printIln("Current index:
Thread.sleep(PAUSE);

+ market.getIndex());
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} catch (InterruptedException e) {
e.printStackTrace();

Konuuectno SK3CMIUIPOB KJIacca Broker moxxeT GbITH J]IO6I)IM, H OHH IIOCTOSH-
HO C 33/1TaHHBIM HHTCPBAJIOM 3alIpaliiBalOT TCKYIICC 3HAYCHUC index.

S # 1T # 3anycK MOTOKOB M3MEHEHHNS ATOMAPHOIO [TOAS ¥ eI OTCAEKHBAH
rotokami # AtomicDemo.java %/

package by.bsu.market;
import java.util.concurrent.atomic.AtomicLong;
public class AtomicDemo {
private static final int NUMBER BROKERS = 30;
public static void main(String[ ] args) {
Market market = new Market(new AtomicLong(100));
market.start();
for (int i = 8; 1 < Main. NUMBER BROKERS; i++) {
new Broker(market).start();

ATOMapHOCTh OIS 0OECIICYHBACT TOYUECHHE SK3eMIUTIpaMu kiacca Broker
HJCHTHYHBIX TCKYIIMX 3HAYCHUH Tois index.

Mertoabi synchronized

Hepenxo Bo3HHKaeT CHTYAIHS, KOT/Ia HECKOIBKO TIOTOKOB HMEIOT TOCTY K HEKO-
TOPOMY 0OBEKTY, IPOIIIE TOBOPSI, MBITAFOTCS HCTIONB30BaTh OOIIHI pecypc U HauHHa-
0T Memiath APYT Apyry. Boree Toro, oHH MOTYT TOBPEIHTh 3TOT OOIIMEH pecypc.
Hanpumep, xorma JBa MOTOKA 3allHCHIBAIOT HH(pOpMaIHio B ($aii/0GbeKT/IOTOK.
JIIs KOHTPOTHPOBAHHS MPOTIECCa 3aTMHCH MOYKET HMCIIOIB30BaThCd pasJieiieHHe pe-
cypca ¢ IPHMEHEHHEM KITIOYEBOTO ciioBa synchronized.

B kauecTrBe mpuMepa GyIeT pacCMOTPEH TIPoTlecc 3aHCH WHpopMaIuu B daii
JIByMsI KOHKYPHPYIOIIMMH IToTokamu. B MeTofe main() kimacca SynchroRun cozja-
I0TCS JIBa TOTOKA. B »TOM ke MeToJie co3pactes SKk3eMIUIIp Kiacca Resource, co-
Jaepokamuii mone tuma FileWriter, cssannoe ¢ ¢aiyioM Ha JuCKe. DK3EMIUIIp
Resource nepeaetes B kauecTBe apaMeTpa 06ouM notokaM. [lepBbiif moTok 3amu-
CHIBAET CTPOKY McTojioM Writing() B sx3emmisp kiacca Resource. Bropoii motok
TaloKE MBITACTCS CIC/IATh 3aIIHCh CTPOKH B TOT )Ke caMbli 00beKT Resource. Bo u3-
Oe)KaHHE OJJHOBPECMEHHOM 3aITHCH TaKHE METO/bI 0OBSBISIOTCS Kak synchronized.
CHHXpOHH3HPOBAHHBIH METO/] H3OIHPYET 0OBEKT, IOCIIC YETO OH CTAHOBHTCS HEJ[O-
CTYIHBIM JUTS JAPYTHX MOTOKOB. M30yIIHS CHHMaeTcs, KOTja TMOTOK MOJTHOCTBIO
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BBITIOJIHUT COOTBETCTBYIOMIMH MeTo/. J[pyrod crnocoG CHATHS H30JIIIHH — BHI30B
MeTo/1a wait() H3 H30ITHPOBAHHOTO METO/Ia — OYAECT pACCMOTPEH ITO3KE.

B npumepe npogeMoHCTPHPOBaH BapHAHT CHHXPOHH3AIMH (paiiia JUIs 3aIHThI
OT OJHOBPEMEHHOH 3arucH HHGPOPMAIHH B (paii TBYMS pa3THUHBIMH MOTOKAMH.

JF# 12 # cunxpoHmu3aumMa 3anucn uHpopmatiin 8 hania # SyncThread.fava
# SynchroRun. java %/

package by.bsu.synch;
import java.io.*;
public class Resource {
private FileWriter fileWriter;
public Resource (String file) throws IOException {
// npoBepka Haauyus aiina
fileWriter = new FileWriter(file, true);

}
public synchronized void writing(String str, int 1) {
try {
fileWriter.append(str + i);
System.out.print(str + i);
Thread.sleep((long)(Math.random() * 50));
fileWriter.append("->" + i + " ")}
System.out.print("->" + 1 + " ");
} catch (IOException e) {
System.err.print("ouubka ¢aina: " + e);
} catch (InterruptedException e) {
System.err.print("owubka notoka: " + e);
}
}
public void close() {
try {
fileWriter.close();
} catch (IOException e) {
System.err.print("ounbka 3akpuTuA paina: " + e);
}
}

}
package by.bsu.synch;
public class SyncThread extends Thread {
private Resource rs;
public SyncThread(String name, Resource rs) {
super(name);
this.rs = rs;
}
public void run() {
for (int 1 = 0; 1 < 5; i++) {
rs.writing(getName(), 1); // mecmo cpabameiBanus cuHxpoHU3aUUU
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package by.bsu.synch;
import java.io.IOException;
public class SynchroRun {
public static void main(String[ ] args) {
Resource s = null;
try {
s = new Resource (“"data\\result.txt");
SyncThread t1 = new SyncThread("First", s);
SyncThread t2 = new SyncThread("Second", s);
tl.start();
t2.start();

tl.join();
t2.join();
} catch (IOException e) {
System.err.print(“owubka ¢aiina: " + e);
} catch (InterruptedException e) {
System.err.print("ownbka notoka: " + e);
} finally {
s.close();
}

}
B pesynbrare B daiist 6yAaeT, HalpHMEp, BHIBEICHO:

First0->0 Second0->0 First1->1 Second1->1 First2->2 Second2->2 First3->3
Second3->3 First4->4 Second4->4

Koz moctpoeH Takum oGpazoM, UTO IpU OTKIOYECHHH CHHXPOHH3ALHH METOJa
writing() B ciydac €ro BbI30Ba OHHM IOTOKOM JAPYTOH HOTOK MOKET BKJIHHUTBCS
U IIPOU3BECTH 3aIHCh CBOCH HH(OPMALHH, HECMOTPS HAa TO, YTO METO/] HE 3aBEPILIHIT
3aIHCh, HHHIIHUPOBAHHYIO IIEPBBIM IIOTOKOM.

BriBoz B 3TOM cityyae MOKET OBITh, HAIIPHMEP, CIICAYIOIIMM:

First0Second0->0 Second1->0 First1->1 First2->1 Second2->2 First3->3 First4->2
Second3->3 Second4->4 ->4

UHctpykumns synchronized

CHHXpOHH3HPOBATh OOBEKT MOJKHO HE TOJIBKO IIPH IOMOIIU METOJOB C COOTBET-
CTBYIOIIMM MOAH(GHKATOPOM, HO H IIPH IIOMOIIH CHHXPOHH3HPOBAHHOTO GJI0Ka KOJIa.
B sTOM cityyac NpoHCXOAHMT OGIOKHpOBKAa 0O0BEKTa, YKa3aHHOTO B HHCTPYKIHH
synchronized, 1 oH cTaHOBHTCS HEJOCTYIHBIM JJIS IPYTHX CHHXPOHU3HPOBAHHBIX
METOIOB H Or1okoB. Takas CHHXpOHH3AIMA MTO3BOJISIET CY3UTh 00IaCTh CHHXPOHH3a-
I[UM, T. €. BBIBECTH 3a IPEAC/Ibl CHHXPOHH3ALUH KOJ, B HEH He HY:KAAloIMHcs.
OOGBbryHbIE METO/IHI HA CHHXPOHH3AIUIO BHUMaHHS HE 00paIIfaloT, HO3TOMY OTBETCT-
BEHHOCTbH 32 IPAMOTHYIO GJIOKHPOBKY 0OBEKTOB JIOKUTCS Ha TIPOTPAMMHUCTA.
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/% # 13 # 6rokmposka oOvexTa rnotokom # Twolhread.java

package by.bsu.instruction;
public class TwoThread {
static int counter = 0;
public static void main(String args[ ]) {
final StringBuilder s = new StringBuilder();
new Thread() {
public void run() {
synchronized (s) {
do {
s.append("A");
System.out.println(s);
try {
Thread.sleep(100);
} catch (InterruptedException e) {
System.err.print(e);
}
} while (TwoThread.counter++ < 2);
} // koney synchronized
}
}.start();
new Thread() {
public void run() {
synchronized (s) {
while (TwoThread.counter++ < 6) {
s.append("B");
System.out.println(s);
}
} // xowey synchronized

}
}.start();

B pesyibTaTe KOMITHISIHH H 3aITyCKa, CKOpee BCETo (HalpHMEp, BTOPOH MOTOK
MOXET 3a0TOKHPOBATh 0OBEKT TIEPBBIM), OY/IET BHIBEJICHO!

A

AA

AAA
AAAB
AAABB
AAABBB

OJMH U3 IOTOKOB GIOKHPYET OOBEKT, U 10 TEX MOP, TIOKA OH HE 3aKOHYHT BHITION-
HCHHC (VIOKA CHHXPOHH3AIHH, B KOTOPOM MIPOH3BOAHTCS H3MCHCHHE 3HAYCHHUS 00b-
€KTa, HH OJJHH JIPYTOM MOTOK HE MOYKET BBI3BATh CHHXPOHHU3UPOBAHHBIN OJIOK IS
5TOro 0OBEKTA.
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Ecnu B xoje yOpaTh CHHXpOHH3aIHIO 0OBEKTa S, TO BBIBOJ OYJCT JPYTHM, TaK
Kak JpYyTroi MOTOK CMOYKET IOJIYYHTH JOCTYII K 0OBEKTY H H3MCHHUTH CTO PAHBIIIE,
YEM IIEPBBIH 3aKOHYHUT BBHITIOJIHEHHE LUKIIA.

JIaHHBIH TPUMEP MOXKHO HEMHOTO H3MCHHUTH JUIS JIEMOHCTPAIHH <« IIOTOKOOE3-
omacHocTH» Kiacca StringBuffer npu Be3oBe MeToga append() Ha CHHXPOHH3HPO-
BaHHOM SK3EMIUTSIpE.

/% # 14 # notokoGesonacrocTs kaacca StringBuiier # BulferThrea

package by.bsu.synchro;
public class BufferThread {
static int counter = 0;
static StringBuffer s = new StringBuffer(); // 3amenums Ha StringBuilder
public static void main(String args[ ]) throws InterruptedException {
new Thread() {
public void run{) {
synchronized (s) {
while (BufferThread.counter++ < 3) {
s.append("A");
System.out.print(">
System.out.println(s);
Thread.sleep(500);

+ counter + " ");

}

} // xowey synchronized-6aoxa

}

}.start();

Thread.sleep(100);

while (BufferThread.counter++ < 6) {
System.out.print("< " + counter + " ");

// B 3mom mecme nomox main bydem xdamb ocBoboxdeHus b6a0KUpoBKU obvexma s

s.append("B");
System.out.println(s);

Br13oB MeTOa Ha CHHXPOHH3HPOBAHHOM JIPYTHM IIOTOKOM OOBEKTE KiIacca
StringBuffer mpuBeeT K 0OCTaHOBKE TEKYILETO MOTOKA JIO TEX IIOP, IMTOKA OOBEKT
He GyneT pazaiiokupoBaH. To ecTh BBIBEICHO OyAET CIIEAYIOIICE:

>1A
<2>3AA
AAB
<SAABB
<6 AABBB

Ecnu 3amenuts StringBuffer va StringBuilder, To octanoBku notoka Ha 3a6i0-
KHPOBaHHOM OOBCKTE HE NMPOH30H/ICT H BBIBOJ OY/ICT TAKHM:
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>1A

<2AB

<3 ABB

<4 ABBB
<S5 ABBBB
< 6 ABBBBB

Mouutop

KoHTpomp 3a JocTymoM K 00beKTy-pecypcy 00eceYHBacT TOHIATHE MOHHTOPA.
MoHHTOp 5K3eMILTIAPa MOXKET HMETH TOJITBKO OJTHOTO BITaiebia. I [pu mombITKe KOH-
KyPHPYIOIIETO JTOCTYA K 0OBEKTY, UeH MOHHTOP HMEET BIIaJIeIIbIla, YKETATONIUH 3a-
GIIOKHPOBaTh 0OBEKT-PECYPC IMOTOK JIOJDKCH IOAOKAATH OCBOOOKICHHS MOHHTOpA
3TOr0 0OBEKTA U TOJIBKO IIOCJIC STOTO 3aB/IaIETh HM U Ha4aTh HCIIOJIb30BAHUE OOBEK-
Ta-pecypca. Kaxuprit sx3eMIuisip ro6oro Kilacca uMeeT MoHHTOP. Metosr wait(),
wait(long inmillis), notify(), notifyAll() koppekTHO cpaGaTBIBaIOT TOIBKO Ha K-
3EMIUIIpAx, Yci MOHHUTOP y)Ke KeM-To 3axBauycH. CTaTHUCCKUH METOJ 3aXBaTHIBACT
MOHHTOp 3K3eMIUBIpa Wiacca Class, Toro Kiiacca, Ha KOTOpoM OH BbI3BaH. CyIliecTBYET
B €IHHCTBECHHOM K3eMInBIpe. HecTaTHueckuii METOT 3aXBaThIBAET MOHHTOP SK3EM-
IUIsIpa Kjlacca, Ha KOTOPOM OH BBI3BaH.

MeTtoabl wait(), notify() u notifyAll()

OTH METOJIBI HUKOIJ]a HE NIECPEONPECIISIOTCS U HCTIONB3YIOTCS TOJIBKO B HCXOJ-
HOM BHjIc. BBI3BIBaIOTCS TOJIBKO BHYTPH CHHXPOHH3HPOBAHHOIO OJIOKAa WIIH METOJA
Ha 00BEKTE, MOHHTOP KOTOPOTO 3aXBayeH TeKyIMM HoTokoM. I lomsiTka o6pateHus
K JaHHBIM METOlaM BHE CHHXPOHM3AI[HH WIIH Ha HECHHXPOHU3HPOBAHHOM OOBEKTE
(co cBOGOHBIM MOHHTOPOM) HPHBOIUT K TCHEPAIMH HCKIFOUMTEIIBHOW CHTYaIlMH
IllegalMonitor StateException. B mpumepe #15 paccMoTpeHo B3aHMOECHCTBHE Me-
TosioB wait() u notify() mpu ocBOOOKICHUH U Bo3BpaTe OIIOKHPOBKH B synchronized
Groke. DTH METO/IBI HCHONIB3YIOTCS JUIS YIPARICHHUS IIOTOKAMH B CHTYaI[HH, KOIja
HEoOXO0/TUMO 33/1aTh OTIPEIEIIEHHYTO MOC/IEN0BATEIBHOCTD JICHC TBHH 6E3 TOBTOPHOTO
3aIycka MOTOKOB.

Metox wait(), BEI3BaHHBIH BHYTPH CHHXPOHH3HPOBAHHOTO OJI0Ka WIH METOJa,
OCTaHABJIMBACT BBHINOJIHCHUC TEKYIIETO IIOTOKA H OCBOOOYKAACT OT GIIOKUPOBKH 3a-
XBauCHHBIH 00BbEKT. Bo3BpaTuTh GJIIOKHPOBKY OOBEKTA IIOTOKY MOJKHO BBI30BOM ME-
Tozaa notify() s ogHoro motoka win notify All() qyist Bcex motokos. Ecriu oskmiaro-
IUX II0TOKOB HECKOJIBKO, TO II0CJIC BBI30Ba METoa notify() HEBO3MOKHO OIIPE/ICIIHTh,
KaKOH MOTOK M3 O)KHAAIOIIHX IIOTOKOB 3aONIOKHpYET 0ObeKT. BEI30B MOXKET OBITH
OCYILCCTRICH TOJIBKO H3 JPYIoro NOTOKAa, 3a(JIOKHPOBABILIEIO B CBOIO OYCpEIb
TOT )K€ CaMBbIH OOBEKT.
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IIpomwurocTpupoBaTh paboTy YKa3aHHBIX METOJ0B MOKHO C IIOMOIIIBIO IIPHMEPA,
KOTJIa HHUI{HAJIW3ALHS TIOJIEH M MAHUITYIISIIHS HX 3HAYCHUSIMH IIPOH3BOJIUTCS B pas-
JIMYHBIX TTOTOKAX.

A # 15 # pzammosedicrene waitl) v not

V() # Payment.java # P:

package by.bsu.synchro;
import java.util.Scanner;
public class Payment {
private int amount;
private boolean close;
public int getAmount() {
return amount;
}
public boolean isClose() {
return close;

}
public synchronized void doPayment() {
try {
System.out.println("Start payment:");
while (amount <= 9) {
this.wait(); // ocmanoBxa nomoka u ocBoboxderue baoKkupoBxu
// nocne Bo3Bpama 6aoxkupoBku BsinosHerHue bydem npodosaxeHo
}
// K00 BbinoaHeRus naamexa
close = true;
} catch (InterruptedException e) {
e.printStackTrace();
}
System.out.println("Payment is closed : " + close);
}

public void initAmount() {
Scanner scan = new Scanner(System.in);
amount = scan.nextInt();

}
package by.bsu.synchro;
public class PaymentRunner {
public static void main(String[] args) throws InterruptedException {
final Payment payment = new Payment();
new Thread() {
public void run{) {
payment.doPayment(); // 6ei308 synchronized memoda
}
}.start();
Thread.sleep(200);
synchronized (payment) { // 1-sii 610K
System.out.println("Init amount:");
payment. initAmount();
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payment.notify(); // yBedomaeHue o Bo3Bpame 6a0KupoBru

}

synchronized (payment) { // 2-ol 6ok
payment.wait(1 000);
System.out.println("ok");

B pesynbprare KOMIHWIAIMHA W 3aMycKa MPH BBOJAC KOPPEKTHOTO 3HAYCHHS JIIS
HHUTHATH3AIWH TIoJTg amount GyJIET 3aMyTIeH TMpoTlecc MPOBEACHHS MIaTEXa.

3asep>KKH TIOTOKOB MeTo/IoM sleep() HCTIOTB3YIOTCS [T TOUHOH JIEMOHCTpAIHH
MOCIIEIOBATENFHOCTH JICHCTBHH, BBITIOTHAEMBIX MTOTOKAMH. ECITH 5K B KoJie MPHITOKe-
HUS yOpaTh Bce OTOKH CHHXPOHH3AIUH, a TaloKe BBI3OBBI MeTo/IoB Wait() u notify(),
TO PE3YITBTATOM BRIYHCIICHHH, CKOpPEE BCETO, OY/IET HOJTh, TAK KAK BRIYTHCIICHHE OyIET
TMPOU3BEJICHO JTO HHHIHATH3AT[HH MOJIEH 0OhEKTa.

HoBgble cnocobbl yrnpaBA€HUSA NOTOKaMH

Java Bcera npejiarasa MHPOKUE BO3MOKHOCTH [T MHOTOIIOTOUHOTO MPOTpaM-
MHpPOBaHHUS: TOTOKH — 5TO OCHOBa si3bIKa. OflHAKO OYEHB YacTO HUCIIOIb30BAaHHE
STHX BO3MOXKHOCTEH BBI3BIBAJIO TPYAHOCTH: CO3aTh H OTIATUTH JUI KOPPEKTHOTO
(PYHKITHOHHPO BAHHSI MHOTOTOTOYHYIO TIPOTPAMMY JIOCTATOYHO CIIOMKHO.

B Bepcuu Java SE 5 sg3pika joGapieH maket java.util. concurrent, Bo3mMokHo-
CTH KJIaCCOB KOTOPOTO 00ECIIEYHBAIOT 60JIce BHICOKYIO TIPOU3BOIUTEILHOCTD, Mac-
IITaGUPYEMOCTh, MOCTPOCHHE MNOTOKOOEC30IACHBIX OJIOKOB concurrent KIACCOB.
Kpome 5Toro ycoBepIICHCTBOBAH BBI30B YTHIHT CHHXPOHU3AaLUH, JOOaBICHBI KJlac-
CBI ceMaopoB U GIIOKHPOBOK.

Bo3MO)KHOCTH CHHXPOHH3AIMH CYIIECTBOBAJIM H paHee. I [pakTHuecku 510 03Ha-
4ajl0, YTO CHHXPOHH3HPOBAHHBIC SK3CMIUIIPHl GJIOKHPOBAJIUCH, XOTS HECOOXOIHMO
510 OBUIO JaJIcKo He Beeria. Hanpumep, OTOK, H3MCHSIOILHUI OJHY YacTh 0OBEKTa
Hashtable, GroxupoBan paGoTy APYrUxX MOTOKOB, KOTOPBIE XOTEIH OBl MPOYECTh
(layke He H3MEHHTB) COBCEM JPYIVIO YacTh 3Toro oobekTa. [losToMy BBECHHUE JI0-
NOJIHUTCIIBHBIX BO3MOYKHOCTCH, CBS3AHHBIX C CHHXPOHH3ALUMH IIOTOKOB H OJIOKH-
POBKOH pecypcoB, IOBOJIBHO JIOTHYHO.

OrpannucHHO ToToKoOe3omacHsbIe (thread safe) komwiekiuu 1 BeoMoraTteTbHBIC
KJIacchl YIpaBIeHHS MOTOKaMH COCpefoToueHBl B MakeTe java.util.concurrent.
Cpeau HEX MOJKHO OTMETHTh:

* TapaJUleIbHBIE AHAJIOTH CYIICCTBYIOMMX CHHXPOHH3HPOBAHHBIX KJIACCOB-KOJI-
nexmuid ConcurrentHashMap, ConcurrentLinkedQueue — sddexTuBHBIE
ananoru Hashtable u LinkedList;

¢ xiaccel CopyOnWriteArrayList u CopyOnWriteArraySet, komupyronme cBoe
COJICPYKHUMOE TIPH MOTBITKE €T0 H3IMEHEHMUS, TIPHYEM paHee MOTyUCHHBIH HTepaTop
OyJeT KOPPEKTHO IIPOJOJDKATh paboTaTh ¢ HCXOAHBIM HAGOPOM JIAHHBIX;
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o Omoxupyronue oyepenad BlockingQueue u BlockingDeque, rapantupyronme
OCTAaHOBKY IIOTOKA, 3aIpaIllHBAIOIIETO 3JICMEHT U3 IIYCTOH OUEPENH JIO IIOSIBIIC-
HHS B HEH IEMEHTA, JOCTYIIHOTO JUI H3BJICUEHHS, a TAKOKe OJIOKHPYIOMIETO I10-
TOK, IIBITAFOIIMHCS BCTABUTh 3JICMEHT B 3aIIOJIHEHHYIO 0UYEPE/(b, 0 TEX MOP, II0Ka
B OYEPEIH HE OCBOOGOAUTCS TIO3HIIUS;

* McXaHW3M VINPABICHHS 3aJaHHSMH, OCHOBAHHBIH Ha BO3MOKHOCTSX KiTacca
Executor, BKTIOYAlOTIIHH OpPTaHH3AIHIO 3aITyCKa IMyJia TMOTOKOB H CITY)KOBI HX
TITAHHPOBAHUST,

* KJacchI-0aphephl cHHXpoHmH3amuH, Takde Kak CountDownlatch (3actaBmser
MOTOKH OXKHJIATh 3aBEPIIICHHS 3aJAHHOTO YHCIIa OTIEPAI[Hii, M0 OKOHYaHHH YETO
BCE OKHAFOTIHE MOTOKH OCBOOMKHatoTcs), Semaphore (mpeiaraeT MOTOKy
OXKHJIaTh 3aBEPITICHUA ICHCTBHH B Ipyrux nmotokax ), CyclicBarrier (mpegiaraet
HECKOJTPKUM TIOTOKaM OXKHAATh MOMEHTA, KOT/[a OHH BCE JJOCTHTHYT KaKOH-THOO
TOYKH, TOCIIE YeTo Gaphep cHuMaeTces), Phaser (Gapbep, KOHTPaKT KOTOPOTO SIB-
mseTes pacmupenueM BosMokHocTel CyclicBarrier, a Tatoke yacTHYHO comia-
coBbiBacTes ¢ BoaMokHocTsMH CountDownLatch);

» wiacc Exchanger no3possier moTokaM 0OMEHUBATHCS 0OBEKTAMH.

B jomonHeHue K IepeyncICHHOMY BhIlle B Iakere java.util.concurrent.locks
coziepKaTes JIOIOJIHUTEIBHBIE PEaIH3alUHd MONCICH CHHXPOHH3AIHH I[IOTOKOB,
a UMEHHO!

» wunTepdeiic Lock, nogaepxuBaromiuii orpaHHYCHHBIE OXKHAAHUS CHATHS OITOKH-
POBKH, IIPEPHIBACMBIE IIOIIBITKH OJIOKUPOBKH, OYEPEIH OIIOKUPOBKH U YCTAHOBKY
OKHJAHUS CHATHS HECKOJIIBKHX OTOKHPOBOK TIOCPEACTBOM HHTepdeiica
Condition;

» wiacc cemadop ReentrantLock, noGasnsionmiuii panee He CYIECTBYIOINIYIO
(DYHKIIHOHATTFHOCTD MO OTKA3Yy OT TOMBITKH OJIOKHPOBKH 0OBEKTa ¢ BOSMOYKHO-
CTHIO MHOTOKPAaTHOTO MOBTOPEHHS 3ampoca Ha OIIOKHPOBKY H 0TKAa3a OT HeEe,

» kiacc ReentrantRead Writel.ock mo3BonseT H3MEHSITh 0OBEKT TOIBKO OJTHOMY
MOTOKY, 2 YHTATh B 3TO BPeMsI — HECKOTBKHM.

lNepeuncaenne TimeUnit

IIpencrapiser pasnuunblie eAuHUIBI w3MepeHus BpeMeHd. B TimeUnit peasnuso-
BaH psijl METOJOB II0 IIPEOOPa30BAHUIO MEKAY CAUHHIAMH H3MEPEHHUS H 110 YIIpaB-
JICHHIO OINCPAl[USIMH OKH/IaHHS B IOTOKAaxX B 3THX exunuuax. Hcnomesyercs s
HH(POPMHPOBAHHS METOIOB, pabOTAOIHX CO BPEMEHEM, O TOM, KAK HHTCPIIPETHPO-
BaTh 3aJJaHHBIA TapaMETP BPCMEHH.

Ilepeuncienue TimeUnit MoXkeT peCcTaBIITh BPEMS B CEMH Pa3MEPHOCTSIX-3Ha-
yerusix: NANOSECONDS, MICROSECONDS, MILLISECONDS, SECONDS,
MINUTES, HOURS, DAYS.

Kpome MeTo10B TpeoOpazoBaHus SIUHHI] BPEMEHH TPEACTABISIIOT HHTEPEC Me-
TOJIBI YIIPABIICHUS TOTOKAMH:
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void timedWait(Object obj, long timeout) — Bemommser mMetoq wait(long
time) 151 00bekTa obj xiacca Object, HCTOIB3YS AAHHBIC CAHHUI[BI H3MEPCHHUST,

void timedJoin(Thread thread, long timeout) — Beimonuser metTox join(long
time) Ha motoke thread, Hcronp3ys JaHHbBIE CIUHUIBI H3MCPEHHS.

void sleep(long timeout) — BrmoraseT MeTo sleep(long time) kmacca Thread,
HCIIOJIb3YS JAHHBIC €HHHUIIBI H3MEPEHUS.

bAokupyoumme ouepeam

Peamuzamuu unrepdeiico BlockingQueue u BlockingDeque npepiararor me-
TOJBI I10 JOOABIICHHIO/ H3BIICYHCHHUIO YICMEHTOB C 33ICP)KKaAMH, 3 HMCHHO:

void put(E e) — noGamiser sreMeHT B odepeqpb. Eciau odepeqap 3amoiHCHA,
TO OKH/IAET, TIOKa OCBOOOIHTCS] MECTO;,

boolean offer(E e, long timeout, TimeUnit unit) — nobasnsgeT seMeHT B ove-
penb. Ecmu odepep 3amofHEHa, TO OKHAeT Bpems timeout, TOKa 0CBOOOMHTCS
MECTO; €CITH 33 5TO BPEMS MECTO HE 0CBOOOHIOCH, TO Bo3Bpamaet false, He BHITOI-
HUB JICHCTBHSA 1O JTOOaBIICHHIO,

boolean offer(E ) — no6armnseT s7eMeHT B ouepeab. Eciu ouepe/ip 3amoTHeHa,
To Bo3Bparmact false, He BRITIOMHUB JICHCTBHS TI0 JTOOABIICHHIO,

E take() — u3BneKacT U yaamsgeT JEMEHT W3 ouepenu. Eciau ouepenp mycra,
TO OKH/IACT, TIOKA TaM TTOSIBHTCS SJIEMCHT;

E poll(long timeout, TimeUnit unit) — H3BICKaCT U YIATSICT SIEMEHT H3 OUc-
penu. Ecnu ouepenp mycta, To oxXHuacT BpeMd timeout, IoKa TaM IOSIBHTCS 3J1e-
MEHT, €CJIH 3a 3TO BpEMS 0UYEPE)lb TaK H OCTaJIach IycTa, To Bo3Bpam@aer null;

E poll() — mBnekaet u yganaser sneMeHT u3 odepenu. Ecimu odyepens mycra,
TO Bo3Bpam@aeT null.

MakcHMaJIBHBIH pa3Mep OUEPEIH JOIDKEH OBITh 33/1aH IIPH €€ CO3AaHUHU, A HMCH-
HO, Bce KOHCTpYKTopHI Kiacca ArrayBlockingQueue npunuMaroT B KauecTse napa-
MeTpa capacity JuinHy ouepeau. 1Iycts oObsiBiIeHa ouepep U3 ISITH SJIICMEHTOB.
U3HauambHO B HEH pa3MeNIeHBI TPH AJIEMEHTa. B TIepBoM MOTOKE TPOH3BOUTCS TO-
TBITKA JTOOABIICHUS TPEX MEMEHTOB. J[Ba M0oOaBsATCS yCmentHo, a MpH MOMBITKE J0-
GaBJICHHS TPETHETO MOTOK OYJET OCTAHORIICH JI0 TOSIBJICHHS CBOOOJHOTO MecTa
B ouepean. Toiapko KoTaa BTOPOH MOTOK H3BIICUET OJHH SJIEMEHT H OCBOOOTHT Me-
CTO, MIEPBBIH MOTOK MOJIYYHT BO3MOKHOCTD JOOABHTH CBOH 3JICMEHT.

S¥# 16 # ACMOHCTPAUNS BO3MOXNHOCTEH BAOKHPYIOHIEN Otief

package by.bsu.blocking;
import java.util.concurrent.ArrayBlockingQueue;
import java.util.concurrent.BlockingQueue;
public class RunBlocking {
public static void main(String[] args) {
final BlockingQueue<String> queue = new ArrayBlockingQueue<String>(2);
new Thread() {
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public void run{) {
for (int 1 = 1; 1 < 4; i++) {
try {
queue.put("Java™ + i); // dobaBnenue 3-x
System.out.println("Element " + 1 + " added");
} catch (InterruptedException e) {
e.printStackTrace();

}
}.start();
new Thread() {
public void run() {

try {
Thread.sleep(1 008);
// u3zbaevenue 00Ho20
System.out.println("Element " + queue.take() + " took");
} catch (InterruptedException e) {

e.printStackTrace();

}
}.start();

}
B pesynbrate Gy/IeT BRIBEICHO:

Element 1 added
Element 2 added
Element Javal took
Element 3 added

Cemadcpopbl

Cemadop Mo3BOJIIET YIPaBIALTh JOCTYIIOM K pecypcaM HiIH IIpocTo paGoToH Io-
TOKOB Ha OCHOBE 3allpellcHHi-paspenicHui. CeMmadop Beerja yCTaHaBIHBACTCS
Ha IPEIEIbHOC MOIOKHTEIIBHOE YHCIIO II0TOKOB, OJHOBPEMEHHOE (DYHKIIHOHHPOBA-
HHE KOTOPBIX MOXKET OBITh paspellicHo. IIpH MpeBbIIIcHHH TPeIeTIbHOTO YHCIa BCe
YKENAfoIHe paboTaTh MOTOKH OYIyT MPHOCTAHORJICHHI IO OCBOOOKICHHUS ceMadopa
OJTHHUM U3 paGoTarOIIMX IO €10 Pa3pelicHUIO OTOKOB. YMEHBIIIEHHE CUCTUHKA JOCTY-
na TMPOU3BOAUTCS MeTo/lamMu void acquire() u ero obonouku boolean tryAcquire().
Ob6a MmeTofa 3aHHMaroT ceMadop, eciH oH cBoGogeH. Ecmu ke cemadop 3aHAT,
To MeToJI tryAcquire() Bo3BpalacT JIOXKb H MPOIYCKaeT MOTOK JIAJIbIIIE, YTO TO3BO-
JISET NPH HEOOXOAMMOCTH OTKa3aThcs OT JAJbHEHIEH paGoThl MOTOKY, KOTOPBIH
HE CMOT TMOMy4HTh ceMadop. MeTox acquire() IpH HEBO3MOXKHOCTH 3aXBaTa ceMa-
(hopa OCTAaHOBHT IOTOK JIO TEX MOP, TTOKa XOTS GBI PYTOH MOTOK HE OCBOOOIHUT ce-
Macdop. Meton boolean tryAcquire(long timeout,TimeUnit unit) Bo3Bpariact
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JIOXKb, €CJTH BPEMS OKHJIAHHS IIPEBHIIICHO, T. €. 33 YKa3aHHOC BpeMs IIOTOK HE II0JIy-
yui oT ceMadopa paspelicHHE paGoTaTh H IPOIMYCKAeT MOTOK Jaibmie. Merox
release() ocBoGoIacT ceMadop M YBSITHUHBACT CUCTUMK Ha cquHHIY. l1Ipoctoe
HaJIOKHOE CTaHJAPTHOC B3aHMOJCHCTBHE McTonoB acquire() u release() nemoH-

CTPHPYET CICAYIOMMH (PparMeHT.

/% # 17 # GazoBoe pemerie NPy HCHOAb3OBAaHWH cemaiopa

public void run() {
try {
semaphore.acquire();
// K00 ucnoas3oBarus 3auuuaeMozo pecypca
} catch (InterruptedException e) {
} finally {
semaphore.release(); // ocBoboxderue cemapopa

Metost acquire() u release() B 061mieM ciyyae MOTYT H HE BBI3BIBATHCS B OJTHOM
MeTozie kona. Tornma 3a KoppekTHOE H CBOCBPEMEHHOE Bo3BpalnieHue ceMadopa 6y-
JIET OTBETCTBEHEH pazpaboTyuk. MeTon acquire() He MPOMYCTHT TOTOK JIO TEX TIOP,
MOKa CUCTYHK ceMaopa HMEET 3HAYCHHE HOITh.

MeTons! acquire(), tryAquire() 1 release() HIMEIOT IIepETpYKEHHYIO BEPCHIO C TIapa-
MeTpoM THTA int. B Takol MeTo MOXHO TIepe/iaTh YHCITO, HA KOTOPOE H3MEHHTCS 3HAYe-
HHE CYETYHKA ceMadopa MPH YCIIETITHOM BBITIOITHEHHH METO/IA, B OTTHYHE OT METOZIOB 63
MApaMETPOB, KOTOPHIE BCETA H3AMEHSTIOT 3HAYCHHE CUSTYHKA TOJTHKO HA CJTHHHITY.

JUis teMoHcTpanuu paboTsl ceMadopa IperaracTes 3ajada o IMylle pecypcoB
C OTpaHHYCHHBIM YHCIIOM, B JAHHOM CJTY4Yac ayIHOKAHAJIOB, H 3HAYH TEITbHO OOJIBIIIHM
YHCJIOM KJIHCHTOB, YKCJIAIONUX BOCHOJIb30BAThCS OJHUM H3 KaHajioB. Kaxkasii kin-
EHT NOJIY4AEeT JOCTYII K KAaHAILY, IPHYEM II0JIb30BATHCS. MOYKHO TOJIBKO OJ{HHM KaHa-
joM. Eciii Bce KaHaJIbI 3aHSTHL, TO KIHCHT JKJICT B TCYCHHC 3aJJaHHOTO HHTCpPBaJia
BpeMeHH. Eciu JIMMUT OKHJaHUS IPEBBIIICH, TCHEPUPYETCS HCKIIFOUCHUE H KIIHCHT
VXOJHT, TaK U HE BOCIIOJIB30BABILHCH YCIyTaMH ITyJIa.

Kiace ChannelPool oObsipinsier cemadop u ouepenpb W3 KaHajgoB. B Meroze
getResource() mpousBogutes 3anpoc k ceMadopy, H B c/Iyyae YCIEIIHOTO €10 Ipo-
XOMICHUS] METO]T H3BJICKACT W3 OYEPETH KaHAT M BBIJIACT €TO B KAYECTRBE BO3BpAIIa-
eMoro 3HaueHHs MeTofa. Meton returnResource() no6apisieT 3K3eMIDISP-KaHAT
K OYepeId Ha BBIJAYY W 0CBOOOKIacT ceMadop.

Peanmuzanuss TpHHIHITOB MyIa TPEAOCTARISACT BO3MOXKHOCTh TTOBTOPHOTO HC-
TOTh30BaHHS OOBEKTOB B CHTYAI[HSIX, KOT/Ia CO3/laHHEe HOBOTO 00heKTa — JIOpoTo-
cTodIIIas MPOIEAYpa ¢ TOUKH 3PEHHUS 33/1€HCTBOBAHHBIX JUIS 3TOTO PECYPCOB BHPTY-
anbHOW ManHHBL. | [0 ToMY TP H BO3ZMOXKHOCTH cIIETyET 00ObEKT MOCIIE HCTIOTh30BaHHS
HE YHHUYTOXKAaTh, 3 BO3BPATHTh €10 B TaK HA3BIBACMBIH «ITyJT 0OBEKTOB» JIJIS TIOBTOP-
HOT'O HCIIOJIb30BaHUS. J[aHHAs CTpaTErHs IHPOKO HCIIOIB3YETCS IIPH OpraHH3aLHH
Imyfa cocJUHEHUH ¢ Oa30# HaHHBIX. Peanu3anui opraHu3aliy IyJIOB CYILECTBYET
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AOCTATOYHO MHOIO C pas/IHYaroNUMHUCA crocoOaMH H3RICUCHHS H BO3BpaTa OGBCKTOB,
a TaroKe crocoda KOHTpOJIA 3a 0OBEKTAMH H 34 3aI0JIHICMOCTRIO IryJia. H03TOMy BbI-
fﬁDﬂJﬂbl@alG)C-ﬂII{fiD pceHIicHuc Kak abCOIOTHO JIYUITICC I BCCX CJIYHacB HCBO3MOMKHO.

/ # 18 # nya pecypcos # ChannelPool. java

package by.bsu.resource.pool;

import java.util.Queue;

import java.util.concurrent.Semaphore;

import java.util.concurrent.TimeUnit;

import java.util.LinkedList;

import by.bsu.resource.exception.ResourceException;

public class ChannelPool <T> {
private final static int POOL_SIZE = 5; // pazmep nyna
private final Semaphore semaphore = new Semaphore(POOL SIZE, true);
private final Queue<T> resources = new LinkedList<T>();
public ChannelPool(Queue<T> source) {

resources.addAll(source);

}
public T getResource(long maxWaitMillis) throws ResourceException {
try {
if (semaphore.tryAcquire(maxWaitMillis, TimeUnit.MILLISECONDS)) {
T res = resources.poll();
return res;
}
} catch (InterruptedException e) {
throw new ResourceException(e);
}
throw new ResourceException(":npeBblueHo BpeMA Ox4AaHWA");
}

public void returnResource(T res) {
resources.add(res); // Bo36Bpayerue 3x3eMmnaapa 6 nyn
semaphore.release();

Knacc AudioChannel npeyiaract npocrekiiniee onmMcaHyie KaHalla | €T0 HCTIONb-
30BaHHSL

A # 19 # KaHar — pecype: 0ObIYHBINA KAGCE € HeKOTOROR HHIPODMAUHEH #

package by.bsu.resource.pool;
public class AudioChannel {
private int channellld;
public AudioChannel(int id) {
super(};
this.channellld = id;
}
public int getChannellId() {
return channellld;
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}
public void setChannellId(int id) {
this.channellld = id;

}
public void using() {
try {
// uchone3oBanue Kanana
Thread.sleep(new java.util.Random().nextInt(560));
} catch (InterruptedException e) {
e.printStackTrace();
}
}

}

Kmacc ResourceException >kenaTtesieH B Takoro poJia 3aja4ax, YToOBI TOUHO OTIH-
caTh BO3HUKAIOIIYIO MpoGIeMy TpH paGoTe pecypca, HCIOMb3yeMOTo KOHKYPUPYIO-
IIMMH TTOTOKaMH.

A # 20 # ucknipbenne, HHghopmHpyiollee o cBoe 8 MOCTaske pecypea # ki

package by..resource.exception;
public class bsu ResourceException extends Exception {
public ResourceException() {
super(};

}

public ResourceException(String message, Throwable cause) {
super(message, cause);

}

public ResourceException(String message) {
super(message);

}
public ResourceException(Throwable cause) {
super(cause);

}

Kiracc Client mpeacTaBigeT OTOK, 3allpalllMBaloOIMK pecypce U3 Mylla, HCIOIb3YIo-
IUH €ro HEKOTOPOoE BpeMS U BO3BPAILAIOIMH €To 0OpaTHO B IMYIL

A # 21 # notok, paGotaiounii ¢ pecypcom # Client. java

package by.bsu.resource.pool;
import by.bsu.resource.exception.ResourceException;
public class Client extends Thread {
private boolean reading = false;
private ChannelPool<AudioChannel> pool;
public Client (ChannelPool<AudioChannel> pool) {
this.pool = pool;
}
public void run() {
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AudioChannel channel = null;
try {
channel = pool.getResource(500); // usMeHume Ha 100
reading = true;
System.out.println("Channel Client #" + this.getId()
+ " took channel #" + channel.getChannellId());
channel.using();
} catch (ResourceException e) {
System.out.println("Client #" + this.getId() + " lost ->"
+ e.getMessage());
} finally {
if (channel != null) {
reading = false;
System.out.println(“Channel Client #" + this.getId() + " : "
+ channel.getChannellId() + " channel released");
pool.returnResource(channel);

}
public boolean isReading() {
return reading;

Kiacc Runner peMoHcTpHpyeT paboTy IIyjla pecypcoB ayaHokaHasoB. 1lpu 3a-
TOJTHEHHU OYEPE/IH KAHAIOB B JJAHHOM PEIICHHH HEOOKOHUMO CIICUTD, YTOOBI YHCIIO
KaHaJIOB, TIEpENaBaeMbIX CITHCKOM B KOHCTpYKTop Kiacca ChannelPool, copmnagano
co 3HaueHHeM KoHCTaHTH POOL,_SIZE sTor10 %% K1acca. KoHcTaHTa HCTOb3yeTes
JUTS. HHHITHATH3AIHH ceMadopa | NpH GOTBIIIEM HITH MEHBINIEM pa3Mepax Iepeiapac-
MOTO CITHCKA BO3HHKAIOT KOJUTH3HH, KOTOPBIE, KCTATH, ECTh CMBICIT CIIPOBOI[HPOBATH
U pa3oOpaThcs B MPUYHHAX H CIIE/ICTBHSX.

A # 22 # 3anyeK o HCoAb3OBaHHE MyAa # Runner.fava

package by.bsu.resource.main;
import java.util.linkedList;
import by.bsu.resource.pool.AudioChannel;
import by.bsu.resource.pool.ChannelPool;
import by.bsu.resource.pool.Client;
public class Runner {

public static void main(String[] args) {

LinkedList<AudioChannel> list = new LinkedList<AudioChannel>() {

{
this.add(new AudioChannel(771));
this.add(new AudioChannel(883));
this.add(new AudioChannel(550));
this.add(new AudioChannel(337));
this.add(new AudioChannel(442));
}
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b
ChannelPool<AudioChannel> pool = new ChannelPool<>(list);
for (int 1 = 0; 1 < 20; i++) {
new Client(pool).start();
}

}

PC?)YJ'IBTEITOM MOKET OBITh BBIBO!

Channel Client #8 took channel #771

Channel Client #10 took channel #3550

Channel Client #12 took channel #337

Channel Client #14 took channel #442

Channel Client #9 took channel #883

Channel Client #9 : 883 channel released
Channel Client #16 took channel #883

Channel Client #12 : 337 channel released
Channel Client #18 took channel #337

Channel Client #10 : 550 channel released
Channel Client #11 took channel #3550

Channel Client #11 : 550 channel released
Channel Client #13 took channel #3550

Channel Client #18 : 337 channel released
Channel Client #15 took channel #337

Channel Client #14 : 442 channel released
Channel Client #17 took channel #442

Channel Client #8 : 771 channel released
Channel Client #20 took channel #771

Client #19 lost ->: npeBbIllIeHO BpeM# O:KHAaHHS
Client #26 lost ->:npeBbIllleHO BpeM#A O:KHAaAHUSA
Client #24 lost ->:npeBbIllIeHO BpeM# OKHAaAHUSA
Client #22 lost ->:npeBbIllIeHO BpeM# O:KHAaAHUSA
Client #23 lost ->:npeBbIllIeHO BpeM# O:KHAaAHUSA
Client #25 lost ->:npeBbIllleHO BpeM#A O:KHAaAHUSA
Client #27 lost ->:npeBbIllIeHO BpeM# O:KHAaAHUSA
Client #21 lost ->:npeBbIllIeHO BpeM# O:KHAaAHUSA
Channel Client #16 : 883 channel released
Channel Client #13 : 550 channel released
Channel Client #17 : 442 channel released
Channel Client #15 : 337 channel released
Channel Client #20 : 771 channel released
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bapbepbl

MHorue 3ajaui MOTYT OBITh pa3/IC/ICHBI Ha TIOA33a4YH H BRITIOTHSITHCS TapaIiIeib-
HO. o JoCTIDKeHHH HEKOTOPOH JMaHHOH TOYKH BCEMH MAPAJUTCTTHHBIMH TIOTOKaMH
TIOJTBOJTUTCS] HTOT M OTIPEEIIACTCS OOMIMHA pe3yabTat. Ecii cTOUT 3afaqa 3ajieparh
3aJ]aHHOC YHCIIO MOTOKOB JIO JOCTIDKCHHS HMH OTIPEICTICHHOH TOUKH CHHXPOHH3a-
I[HH, TO HCIIOJIB3YIOTCS Kiacchl-Oaphephl. [lociie Toro, Kak Bce MOTOKH JIOCTHIVIH STOH
caMoii TOUKH, OHH OYIyT pa3GIOKUPOBaHbI H MOTYT IIPOIOJDKaTh BhIoHeHue. Kitace
CyclicBarrier omnpenensieT MHHHMAJIBHOS YHCJIO IIOTOKOB, KOTOPOE MOXKET OBITH
ocTaHOBIICHO GapbepoM. Kpome s1010 Gapbep caM MOXET OBITh POHHUIHAIUIHPO-
BaH [IOTOKOM, KOTOPBIH OYJIET 3aIrycKaThes IIPH CHATUH Gapbepa. Metons! int await()
4 int await(long timeout, TimeUnit unit) ocTaHAB/IMBAIOT IIOTOK, HCIIOJIB3YIOIIUH
Gapbep J10 TeX TI0p, IIOKA YHCIIO IIOTOKOB JOCTUTHET 3aIaHHOTO YHCJIA B KIacce-0aprepe.
Merozn await() BO3BpaILiacT NOPSIIKOBBIH HOMED JOCTHXKECHHUS IIOTOKOM GapbEpHOH TOUKH.
Meron boolean isBroken() nposepsieT coctosiame 6aprepa. Metop reset() cOpachiBacT co-
cTostHHE Gaphepa K MOMEHTY HHHTHaTH3armH. Meton int get Number Waiting() mospors-
€T OMPECITHTD YHCIIO 0KHAAEMBIX GaphepOM MOTOKOB JI0 €T0 CHATHS. DK3EMIUTIP
CyclicBarrier M0oXHO HCIIO/IB30BaTh OBTOPHO.

IIpomiece poBeecHAS ayKITHOHA TTOAPA3YMEBACT KOPPEKTHOE HCTIOTB30BAHHE Kilac-
ca CyclicBarrier. Kinace Auction onpeienseT cMcok KOHKYPHPYIOTIHX TIPEITIOKSCHUR
OT KITHEHTOB H pasMmep Gapbepa. UToOb MpHIIoKeHHE padoTaio KOPPEKTHO, HEOOXOMH-
MO, YTOOBI pa3Mep CITHCKa coBMaian co 3HaueHHeM KoHcTanTsl BIDS NUMBER.
Bapbep HHUTHATH3HPYETCA TTOTOKOM OTMPENCICHUS MOOSTUTENS TOPTOB, KOTOPBIH
3aIyCTUTCS IIOCIIE TOT0, KAK BCE IPEIIONKESHUS OynyT oOpsBiIcHbL. Eciii noTokoB
Oyzer 3amynieHo OoIbIe YeM pa3Mep Oapbepa, TO WIHILHHE» MIPEMIOKESHUSI MOI'YT
OBITh HE YUTCHBI IIPH BBIYUC/ICHHH IIOOCTHTEIS, €CIIH JKE II0TOKOB GyAeT MEHBIIIE,
TO NPHJIOKEHHE oKakeTes B coctosHud deadlock. [ npeoTBpaIieHUS 0 J0OHBIX
CHTYallMH CIIEAYET UCIIONIb30BaTh METol await() ¢ ImapaMeTpaMH.

A # 23 # onpeserenme Oapbepa i AHCTBHA 10 eF0 OKOHY

package by.bsu.auction;
import java.util.ArrayList;
import java.util.Collections;
import java.util.Comparator;
import java.util.concurrent.CyclicBarrier;
public class Auction {

private ArrayList<Bid> bids;

private CyclicBarrier barrier;

public final int BIDS_NUMBER = 5;

public Auction() {

this.bids = new ArrayList<Bid>();
this.barrier = new CyclicBarrier(this.BIDS_NUMBER, new Runnable() {
public void run() {
Bid winner = Auction.this.defineWinner();
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System.out.println("Bid #" + winner.getBidId() + ", price:" + winner.getPrice() + " win!");

}
1)
}
public CyclicBarrier getBarrier() {
return barrier;
}
public boolean add(Bid e) {
return bids.add(e);
}
public Bid defineWinner() {
return Collections.max(bids, new Comparator<Bid>() {
@verride
public int compare(Bid obl, Bid ob2) {
return obl.getPrice() - ob2.getPrice();

1)

}

Kitace Bid onpenenser npeyioKeHie KIMEHTA Ha ayKIHOHE H 3alpaniypacT Oapbep, Mo-
cJIe KOTOpOTO KJIHEHT JIHOO 3aIUIATHT 32 JIOT, JTHOO0 Oy/IET IMPOJIo/DKaTh paboTaTh JajIbIIlc.

A # 24 # notok, ncnoassyiowni Gapeep # Bid. java

package by.bsu.auction;
import java.util.Random;
import java.util.concurrent.BrokenBarrierException;
import java.util.concurrent.CyclicBarrier;
public class Bid extends Thread {
private Integer bidId;
private int price;
private CyclicBarrier barrier;
public Bid(int id, int price, CyclicBarrier barrier) {
this.bidId = id;
this.price = price;
this.barrier = barrier;
}
public Integer getBidId() {
return bidId;
}
public int getPrice() {
return price;
}
@0verride
public void run() {
try {
System.out.println("Client " + this.bidId + " specifies a price.");
Thread.sleep(new Random().nextInt(3000)); // Bpems Ha pazdyMmse
// onpedenenue ypoBHA noBbuieHUs UeHsi
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int delta = new Random().nextInt(50);
price += delta;
System.out.println("Bid " + this.bidId + " : " + price);
this.barrier.await(); // ocmaxoBka y 6apwepa
System.out.println("Continue to work..."); // npoBepumb kmo 6Bbiuepan
// u onaamume 8 cay4ae nobedsi cmaBru
} catch (BrokenBarrierException e) {
e.printStackTrace();
} catch (InterruptedException e) {
e.printStackTrace();

M # 25 # MHALMAAM3ALINA ayKUHOHE W ero 3anycK # AuctionRunner,

package by.bsu.auction;

import java.util.Random;

public class AuctionRunner {

public static void main(String[ ] args) {

}

Auction auction = new Auction();

int startPrice = new Random().nextInt(100);

for (int i = 8; 1 < auction.BIDS NUMBER; i++) {
Bid thread = new Bid(i, startPrice, auction.getBarrier(});
auction.add(thread);
thread.start();

PesynpraTel paboTsl ayKI[HOHA!

Client 0 specifies a price.
Client 2 specifies a price.
Client 1 specifies a price.
Client 3 specifies a price.
Client 4 specifies a price.

Bid 4:
Bid 0:
Bid 1:
Bid 2:
Bid 3:

87
81
93
81
96

Bid #3, price:96 win!
Continue to work...
Continue to work...
Continue to work...
Continue to work...
Continue to work...
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«LlllekoAAa»

Ermie omun Bujt 6aprepa npeactapiseT kiace CountDown Latch. Dxsemmmisp kmacea
WHHTHATTI3HPYETCS HAYATHHBIM 3HAUCHHEM YHCIIA OXKHIAIOTIHX CHSATHS <«IIEKOIIIB
nmoToxoB. B omiume ot CyclicBarrier, MeTos await() TpocTo ocTaHABIHBACT MOTOK O3
BCAKHX H3MECHEHHH 3HAYCHHS CHSTUHKA. SHAYCHHUE CHETYHKA CHIDKACTCS BRI30BOM METO-
Ja countDown(), T. €. «aniekomIa» cABUTaeTes Ha eauHHITY. Koraa cyeTyHK oOHYITHTCS,
Gapbepbl, MOCTARICHHBIC METONOM await(), CHUMAIOTCS JUIS BCEX O3KUJAIOIIMX paspe-
meHus oTokoB. KpaiiHe sxenartenbHo, 4ToOsl MeTo)T await() ObDI BEI3BAH PAHBIIE, YEM
merof, countDown(). TlocrnenneMy Ge3pazniyno, BRI3BIBAJICS METON await() WIH HET,
CUCTYHK BCE PaBHO Oy/IET YMEHbIIIEH Ha SAHHHUIYY. ECITH cUeTUHK paBeH HYIO, TO <CIHII-
HHE» BBI30BHI MeTo/[a countDown() 6yyT IpoHTrHOPUPOBAHBL

JemoncTtpanueh Bo3Mmokao crel wiacca CountDownLatch Mmoxket cimyskutsh 3a-
Jlaya BBITIOJIHCHHUS CTycHTaMH Habopa 3ajanuii (TectoB). Cmyoenmy npejyiaraercs
JUISL BBITIOJIHEHUS HaGop 3afaHui. OH BBIIOJIHACT UX U IEPEXOAUT B PEKUM O3KHUJIa-
HHUS OLCHOK IO BCEM 3aJlaHHUSIM, YTOOBI BBIUHCIIUTH CPCIHES 3HAUCHHUE OLICHKH.
Ipenooasamens (Tutor) mpoBepsIeT 3aJaHUE H TTOCIIE KAKTOTO TPOBEPEHHOTO 3a)1a-
HHS C/IBUTAcT <IIEKOJAYy» Ha enuHuIyy. Korjga Bce 3ajaHUS CTY/JCHTa NPOBEPEHHL,
CUCTYHK CTAHOBHUTCS PABHBIM HYITIO H Oaphep CHUMAETCS, MPOH3BOAATCS HEOOXO0 TH-
MbIC BHIYHCIICHHS B Kiacce Student.

A # 26 # 0oToK CHT, BbITOAHSIOWINI 33AAHMS W OXKHAIDLL)

package by.bsu.learning;
import java.util.Arraylist;
import java.util.List;
import java.util.concurrent.CountDownLatch;
import java.util.Random;
public class Student extends Thread {
private Integer idStudent;
private List<Task> taskList;
private CountDownLatch countDown;
public Student(Integer idStudent, int numberTasks) {
this.idStudent = idStudent;
this.countDown = new CountDownLatch(numberTasks);
this.taskList = new ArraylList<Task>(numberTasks);
}
public Integer getIdStudent() {
return idStudent;
}
public void setIdStudent(Integer idStudent) {
this.idStudent = idStudent;
}
public CountDownLatch getCountDownLatch() {
return countDown;
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public List<Task> getTaskList() {
return taskList;
}
public void addTask(Task task) {
taskList.add(task);

}
public void run() {
int 1 = 6;
for (Task inWork : taskList) {
// Ha Bsinoarerue 3adarus mpebyemcs Hexkomopoe Bpems
try {
Thread.sleep(new Random().nextInt(100));
} catch (InterruptedException e) {
e.printStackTrace();
}
// omnpabxa omBema
inWork.setAnswer("Answer #" + ++i);
System.out.println("Answer #" + 1 + " from " + idStudent);
}
try {
countDown.await(); // osxudasue npoBepku 3adanuli
} catch (InterruptedException e) {
e.printStackTrace();
}
// nodcyem cpedrell ouyerku 3a Bce 3adayu
float averageMark = 8;
for (Task inWork : taskList) {
// Bbinoaxexue 3a0aHUA
averageMark += inWork.getMark(); // omnpaBxa omBena
}
averageMark /= taskList.size();
System.out.println(“Student " + idStudent + ": Average mark = "
+ averageMark);
}

A # 27 # noTOK-ThIOTOP, NPOBEPSIOWMI 3aAaHms # Tulor.java

package by.bsu.learning;
import java.util.Arraylist;
import java.util.List;
import java.util.Random;
public class Tutor extends Thread {
private Integer idTutor;
private List<Student> list;
public Tutor() {
this.list = new ArrayList<>();
}
public Tutor(List<Student> list) {
this.list = list;
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public Integer getIdTutor() {
return idTutor;
}
public void setIdTutor(Integer id) {
this.idTutor = id;
}
public void run() {
for (Student st : list) {
// npoBepume, BoidaHsi AU cmydenmy 3a0aHUS
List<Task> tasks = st.getTaskList();
for (Task current : tasks) {
// npoBepums Hanu4ue omBema!
int mark = 3 + new Random().nextInt(7);
current.setMark(mark);
System.out.println(mark + " for student N "
+ st.getIdStudent());
st.getCountDownLatch().countDown();

}
System.out.println("All estimates made for " + st.getIdStudent());

M # 28 # knacc-HocuTeAb wiHbopmativi # Task.java

package by.bsu.learning;
public class Task {

private String content;

private String answer;

private int mark;

public Task(String content) {
this.content = content;

}

public String getContent() {
return content;

}

public void setContent(String content) {
this.content = content;

}

public String getAnswer() {
return answer;

}

public void setAnswer(String answer) {
this.answer = answer;

}

public int getMark() {
return mark;

}

public void setMark(int mark) {
this.mark = mark;
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S # 29 # 3anycK hopmMHpoBanis rPynisl CIYAGHTOB i BbilIOAHERHS IDOBED

package by.bsu.learning;
import java.util.Arraylist;
public class RunLearning {

}

public static void main(String[] args) {

final int NUMBER TASKS 1 = 5;

Student studentl = new Student(322801, NUMBER TASKS 1);

for (int i = 8; 1 < NUMBER TASKS 1; i++) {
Task t = new Task("Task #" + 1i);
studentl.addTask(t);

}

final int NUMBER_TASKS 2 = 4;

Student student2 = new Student(322924, NUMBER TASKS 2);

for (int i = @; 1 < NUMBER TASKS 2; i++) {
Task t = new Task("Task ##" + i);
student2.addTask(t);

}

ArrayList<Studenty> 1lst = new ArrayList<Student>();

lst.add(studentl);

lst.add(student2);

Tutor tutor = new Tutor(lst);

studentl.start();

student2.start();

try { // nomox npoBepxu cmapmyen ¢ 3adepxxol
Thread.sleep(5000);

} catch (InterruptedException e) {
e.printStackTrace();

}

tutor.start();

B pesynbrare Gy/1eT BRIBEICHO:

Answer #1 from 322801
Answer #2 from 322801
Answer #1 from 322924
Answer #2 from 322924
Answer #3 from 322801
Answer #4 from 322801
Answer #5 from 322801
Answer #3 from 322924
Answer #4 from 322924
3 for student N%322801
6 for student N%322801
9 for student N%322801
3 for student N%322801
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6 for student N%322801

All mark for 322801 accepted

9 for student N%322924

8 for student N%322924

3 for student N%322924

9 for student N%322924

All mark for 322924 accepted
Student 322924: Average mark = 7.25
Student 322801: Average mark = 5.4

Crnemyet OTMETHTB, YTO B 3TOM H MPEABIYIHX 33a HUSX HE TOTHOCTHIO BHITIOITHE-
HBI BCE YCIIOBHS 110 00CCTICHEHHTO KOPPEKTHOH PabOTHI MPHIIOKESHHH BO BCEX BO3MOK-
HBIX CHTYaIUSX, BO3HUKAOIHX B YCIIOBHSAX MHOTOTIOTOYHOCTH. CIIGAYET paccMaTpH-
BaTh JAaHHBIH TPHUMEP B KauyeCTBE Kapkaca JUIL IOCTPOCHHS paboTOCIIOCOGHOTO
TIPWIOKECHHSL

O6MeH OAOKMPOBKaMH

CylecTByeT BO3MOXKHOCTh 6e30MacHOro 0OMeHa 00bEKTAMHE, B TOM YHCIIC H CHH-
xpoHm3HpoBaHHbIMH. DYHKIHOHAT oOMeHa TipeyicTarnseT knacc Exchanger c ero
enuHcTBeHHBIM MeToioM T exchange(T ob). Bo3sparmaemslii apaMeTp MeTola —
00BEKT, KOTOPBIH OYIET IPHHAT U3 JPYToro MOTOKa, TEpeaaBacMbli mapaMeTp ob
METO/]a — COOCTBEHHBIH 0OBEKT MOTOKA, KOTOPIH GYIET OTAaH IPYTOMY MOTOKY.

ITotox Producer mpeacrarisieT HHGOPMAIHIO O KOJTHYECTBE MPOU3BEACHHOTO TO-
Bapa, moTok Consumer — o KoJIMYeCTBE MpoiaHHOTO. B pesynbraTe o6MeHa Npous-
BOJIMTENh CHHU3UT TUIaH MPOH3BO/ICTRA, €CITH KOJTHYESCTBO MPOJAHHOTO TOBAPA MEHBITIC
npoussesicHHoTO. [loTpeGuTens, K ToMy e, CHIDKAcT IIeHy Ha TOBap, Tak Kak MOCTY-
IUICHHS TOBapa GOITbITE, YeM TIPOJAHO 3a BPeMS, IPEJIIICC TRYIONICE 0OMEHY.

/S # 30 # coaepxmt Exchanger v NPeACTaBASIET OCHOBY AAS [1DOH3BL
# Subject.java %

package by.bsu.exchanger;
import java.util.concurrent.Exchanger;
public class Subject {
protected static Exchanger<Item> exchanger = new Exchanger<>();
private String name;
protected Item item;
public Subject(String name, Item item) {
this.name = name;
this.item = item;
}
public String getName() {
return name;
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public Item getItem() {
return item;

}

public void setName(String name) {
this.name = name;

}

public void setItem(Item item) {
this.item = item;

S # 31 # noTOK-NPOM3BOAHTEAb TOBAPA, OOMEHHBAIOMErOCs HHIPOPMALIMEN O TIA

MPOM3BOACTEA C noTpebuterem # Producer.java %

package by.bsu.exchanger;
public class Producer extends Subject implements Runnable {
public Producer(String name, Item item) {
super(name, item);

}
public void run() {
try {
synchronized(item) { // 610« CUHXpOHU3AGUUU He HyXeH, HO noxasanmeneH
int proposedNumber = this.getItem().getNumber();
// 0BbMeH CUHXPOHU3UPOBAHHLIMU SK3eMNASPaMU
item = exchanger.exchange(item);
if (proposedNumber <= item.getNumber()) {
System.out.println("Producer " + getName()
+ " MoBblWAeT NNaH MPOU3BOACTBa ToBapa");
} else {
System.out.println("Producer " + getName()
+ " CHWXaeT nnaH NpousBOACTBa ToBapa");
}
}
} catch (InterruptedException e) {
e.printStackTrace();
}
}

S # 32 # notok-norpebutes T0Bapa, OOMEHHBAIOUIHICS YPOBHEM HPOADK

c nponseoantesem # Consumer.java %

package by.bsu.exchanger;
public class Consumer extends Subject implements Runnable {
public Consumer(String name, Item item) {
super(name, item);
}
public void run() {

try {
synchronized(item) { // 610« CUHXpOHU3AGUUU He HyXeH, HO noxasanmeneH

325 I



! HMCTTOAB3OBAHME KAACCOB M BUBAMOTEK

int requiredNumber = item.getNumber();
item = exchanger.exchange(item); // obmeH
if (requiredNumber >= item.getNumber()) {

System.out.println("Consumer " + getName()

+ " NOBbllaeT CTOMMOCTb ToBapa");

} else {
System.out.println("Consumer " + getName()
+ " CHWXaeT CTOMMOCTb ToBapa");

}

}
} catch (InterruptedException e) {
e.printStackTrace();

/% # 33 # kaacc-onmcanie Togapa # ftem.java %/

package by.bsu.exchanger;
public class Item {
private Integer id;
private Integer number;
public Item(Integer id, Integer number) {

super(};
this.id = id;
this.number = number;
}
public Integer getId() {
return id;
}

public Integer getNumber() {
return number;

/* # 34 # npouecc oOmena # RunExchange.java %

package by.bsu.exchanger;
public class RunExchange {
public static void main(String[ ] args) {
Item ss1 = new Item(34, 2200);
Item ss2 = new Item(34, 2100);
new Thread(new Producer("HP ", ssl)).start();
new Thread(new Consumer("RETAIL Trade", ss2)).start();

}
B pesynbrate 6yeT MoIy4eHo:

Consumer RETAIL Trade cunaxaer ctoumMocTh ToBapa
Producer HP chuxaeT niian npou3BoAcTBa ToBapa
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AAbTepHaTuBa synchronized

CHHXpOHH3aIIHS pecypca KIFoUEBbIM ciioBoM synchronized waxmageBacT jo-
CTATOYHO JKCCTKHE TpaBWia Ha ocBoOoKIcHHe sToro pecypea. Hurtepdeiic Lock
IpeAcTaBIsIeT CO00H HEKOTOpoe 0600IIeHUE CHHXpoHU3aIuH. [losBisieTcs Bo3Mok-
HOCTD [IPOBECTH OIPOC O OIIOKHPOBAHUH, YCTAHOBHTH BPEMS OXKHIAHHS GJIOKHPOB-
KH U ycloBHS ce npepbBanus. MHTepdeic Takoke onrtuMusupyer padory JVM
C IIPOLECCAMH KOHKYPHPOBAHHS 33 0CBOOOKIAEMBIE PECYPCHL

Kiacc Reentrantlock npegcTapisieT JBa OCHOBHBIX METO/a:

void lock() — mommy4uaeT GrIoKHPOBKY 3K3eMIUTIpa. Ecimu sx3eMinisip OTokdpoBaH
JIPYTHM ITIOTOKOM, TO IIOTOK OTKJIFOYACTCS H OE3[CHCTBYET 0 OCBOOOKICHHS SK3EM-
IsIpa;

void unlock() — ocBoOoxaeT OlIOKHPOBKY 3K3eMInIsIpa. Ecimu Texymui mo-
TOK He SBIseTcss oOnajgatelieM ONOKHPOBKH, TCHEPHPYETCS HCKITIOUCHHE
IllegalMonitor StateException.

ITTabnoHHOE MPUMEHEHHE S THX METOIOB MO CIIe 0OBABICHHUS sk3eMIUTsApa locking
kmacca ReentrantLock:

locking.lock();
try {

// some code here
} finally {

locking.unlock();

JlaHHag KOHCTPYKIHSA KOIMHPYET (DYHKIHOHAIHLHOCTh Oiioka synchronized.
I'u6xocTh KIacCy IPENOCTABISIIOT MCTO/BL:

boolean tryLock() — momyuaer OmokupoBKY sx3emMiuiipa. Eciau OmokupoBka
BBINIOJIHCHA JIPYTHM IIOTOKOM, TO METOJ| cpa3y Bo3Bpaiact false;

boolean tryLock(long timeout, TimeUnit unit) — nomy4aet GIOKHPOBKY 5K-
3eMiupipa. Ecii sk3eMIisap OJIOKHPOBaH JPYTHM IOTOKOM, TO METOJ IIPHOCTAHAaB-
JTHBAET MOTOK Ha BpeMs timeout, H eciTd GITOKHPOBKA CTAHOBUTCS BO3MOXKHA B TeUe-
HHE 5TOTO WHTEpBajia, TO MOTOK €€ MOTyYaeT, €CITH K& OJIOKHPOBKA HEMOCTYITHA,
TO METOJ Bo3Bpairacet false.

Metog lock() u 06a meToa tryl.ock() TipH MOBTOPHOM YCIIENTHOM MOTYYCHHH
OGIOKHPOBKH B OJTHOM H TOM € MOTOKE YBETHYHBAIOT CUCTYHK OIOKHPOBOK Ha C/TH-
HUIIY, YTO TPeOyeT COOTBETCTBYIOIIETO YHC/IA CHATHH GIIOKHPOBKH.

Kimacc Condition mpennasHaueH ist ynpapieHus OMOKHpoBKo#. CChIUTKY Ha K-
3EMITISP MOYKHO TOJTYYHTh TOJIbKO U3 oOhekTa THia Lock MeTomom newCondition().
PacriimpeHre BO3MOKHOCTEH MPOUCKOMUT 32 cHET MeTo/IoB await() u signal(), gyHk-
[UOHATHHOC T KOTOPHIX Mojo0Ha JciicTBHIO MeToioB wait() 1 notify() kiacca Object.

ITycTh HEOOXO UM HEPEIISITHOHHBIH CITOCO0 COXpaHCHHS HHGOPMAIHH B KOJUICK-
I[UH, KOT1a HEJCITHMBIM KBAHTOM HH(pOpMAI[HH CHHTACTCS Mapa WIH GoJiee CIIeyIo-
IIMX JPYT 3a JpyroM 3IcMeHTOB. To ecTh 106aBICHUE H YAJICHHE JICMEHTOB MOYKET
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OCYIIECCTRISATHCS TOJILKO MAPAMHK H JIPYTOH MOTOK HE MOYKET JIOOABUTH/ YA THTh CBOH
SIIEMCHTBI, TOKA 3a0JIOKHPOBABIIHH KOJUICKIUIO TOTOK TOJHOCTHIO HE BBIOJIHHT
CBOH JCHCTBHSA.

/¥ # 35 # pecypchl AOGABASIOTCS K YAGARIOTCA TOABKO napamit # Doubl

package by.bsu.lock;
import java.util.Deque;
import java.util.linkedList;
import java.util.Random;
import java.util.concurrent.TimeUnit;
import java.util.concurrent.locks.Condition;
import java.util.concurrent.locks.Llock;
import java.util.concurrent.locks.ReentrantLock;
public class DoubleResource {
private Deque<String> list = new LinkedList<String>();
private Lock lock = new ReentrantLock();
private Condition isFree = lock.newCondition();
public void adding(String str, int i) {
try {
lock.lock();
list.add(i + "<" + str);
TimeUnit .MILLISECONDS.sleep(new Random().nextInt(58));
list.add(str + ">" + i);
isFree.signal();
} catch (InterruptedException e) {
e.printStackTrace();
} finally {
lock.unlock();

}

public String deleting() {
lock.lock();
String s = list.poll();
s += list.poll();
isFree.signal();
lock.unlock();
return s;

}

public String toString() {
return list.toString();

/¥ # 36 # notok aocTyna K pecypcey # ResThread.java %

package by.bsu.lock;
import java.util.Random;
public class ResThread extends Thread {
private DoubleResource resource;
public ResThread(String name, DoubleResource rs) {
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super(name);
resource = rs;
}
public void run() {
for (int 1 =1; 1 < 4; i++) {
if (new Random().nextInt(2) > 8) {
resource.adding(getName(), 1i);
} else {
resource.deleting();

/*# 37 # 2anycKk poLeccoB AOCTyRA K pecypcy # SynchroMain. jave

package by.bsu.lock;

import java.util.concurrent.TimeUnit;

public class SynchroMain {

public static void main(String[ ] args) throws InterruptedException {
for (int 1 = 0; 1 < 5; i++) {

DoubleResource resource = new DoubleResource();
new ResThread("a", resource).start();
new ResThread("Z", resource).start();
new ResThread("#", resource).start();
TimeUnit .MILLISECONDS.sleep(1l 008);
System.out.println{resource);

}
B pesynbrare MoxkeT OBITH IOIYUCHO:

[1<a, a>1, 2<a, a>2, 1<Z, Z>1, |<#, #>1, 3<Z, 7.>3, 3<#, #>3]
[l

[2<a, a>2, 3<a, a>3, 1<Z, Z>1, 3<Z, 7.>3, 2<#, #>2]

[3<a, a>3, 3<Z, 7.>3, 3<#, #>3]

[1<a, a>1, 2<a, a>2, 3<a, a>3, 3<#, #>3]

A€ pE3YIIbTaT C ITYCThIMH CKOOKAMH CBHACTCIIBCTBYCT, YTO IIOIIBITOK H3BATHA IIaI)stﬂJIO
f;(UIBIIKS,‘{GBd II(HIIJ]I)I(JICﬁSHIHICI{I{H. IlfﬂDfIB}UIB]XIIT{BI{BIC IIOIIBITKH HC (bIlIG)IqD()BEUIIﬂ:B.

ExecutorService u Callable

B anprepHaTHBHOM cHCTeME YIpaBIeHHS MOTOKaMH pa3paboTaH MEXaHHU3M HC-
MOTHUTENEH, (PYHKITHH KOTOPOTO 3aKITFOYAIOTCS B 3aMYCKE OT/CIIBHBIX TIOTOKOB H HX
TPYHIL, a TAKXKE B YIIPABICHHH HMH: NPUHYAUTCIIBHON OCTaHOBKE, KOHTPOJIE YHCTIa
paboTaroNMX MOTOKOB H IVIAaHHPOBAHUS HX 3aITycKa.
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Knacc Executor Service metonoMm execute(Runnable thread) 3amyckaer Tpaau-
IHOHHBIE TOTOKH, MeTox Jke submit(Callable<T> task) 3amyckaer moToku ¢ Bo3-
BpamacMbiM 3HaucHUEM. MeTon shutdown() ocTaHaBIHBaET Bee 3alyIICHHBIE UM
paHee OTOKH U MPEKpAIAET JEHCTBHE CaMOTO HCHOTHUTENS. CTaTHYECKHE METOBI
newSingleThreadExecutor() u newFixedThreadPool(int numThreads) xmacca
Executors onpenensroT npaBmia, mo KoTopsiM pabotaeT Executor Service, a umeH-
HO TICPBBIH MO3BOJISICT MCIOJIHHTEIIO 3aMyCKaTh TOIBKO OJHH TOTOK, BTOPOH —
He Goree yeM ykazaHo B mapametpe num Threads, cTaBs ipyrie NoToKH B ouepe/Ih
OKHTAHHS OKOHYAHHS YKE 3aMYMCHHBIX MMOTOKOB.

/% # 38 # noTok ¢ Bo3Bpallerier pesyastata « CalcCallable.java %/

package by.bsu.future;
import java.util.Random;
import java.util.concurrent.Callable;
public class CalcCallable implements Callable<Number> {
@0verride
public Number call() throws Exception {
Number res = new Random().nextGaussian(); // uMmumayus Bsiqucnenull
return res;

package by.bsu.future;
import java.util.concurrent.ExecutionException;
import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;
import java.util.concurrent.Future;
public class CalcRunner {
public static void main(String[] args) {
ExecutorService es = Executors.newSingleThreadExecutor();
Future<Numbery future = es.submit(new CalcCallable());
es.shutdouwn();
try {
System.out.println(future.get());
} catch (InterruptedException | ExecutionException e) {
e.printStackTrace();

Hnrepdeiic Callable mpeacrapiseT MOTOK, BO3BPAIAIONIHI 3HAYCHHE BHI3BIBAIO-
meMy noToky. Onpenenset oaud MeToA V call() throws Exception, B ko peanusaiuu
KOTOPOTO H CJIE/IYET MIOMECTHTh PEIIAEMYIO 3a/1a4y. Pe3yIbTar BBINIOJTHEHHS METO/A
call() MmoxxeT OBITH TTOTYUCH Yepe3 K3eMIuEIp Kiacca Future, Mmetomamu V get() wim
V get(long timeout, TimeUnit unit), kak ¥ TPOIEMOHCTPHPOBAHO B TIPEABIAYILIEM
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npumepe. Iepen uzpneuenuem peayimbratoB pabotsl motoka Callable MmoskHO mpoBe-
PHTH, 3aBEpIIMIIACH JIH 3aj1a4a yeretnmHo, MeTogaMu isDone() u isCancelled() coot-
BETCTBCHHO.

S # 40 # crivicok obpadarsisaemsix oObexTos # ProductListjava %

package by.bsu.future;
import java.util.ArrayDeque;
public class ProductList {
private static ArrayDeque<String> arr = new ArrayDeque<String>() {

{
this.add("Product 1");
this.add("Product 2");
this.add("Product 3");
this.add("Product 4");
this.add("Product 5");
}

b
public static String getProduct() {
return arr.poll();

/% # 41 # noTox 06paboTky sK3eMIASpa NPoAyKTa # BaseCallable.java %

package by.bsu.future;
import java.util.concurrent.Callable;
import java.util.concurrent.TimeUnit;
public class BaseCallable implements Callable<String> {
@0verride
public String call() throws Exception {
String product = ProductList.getProduct();
String result = null;
if (product != null) {
result = product + " done™;
} else {
result = "productList is empty"”;
}
TimeUnit.MILLISECONDS.sleep(100);
System.out.println(result);
return result;

SF# A2 # zan)

 [yAQ [TOTOKOE 51 HIBAEHEHME PE3YABTATOB HX PabOThI # RUNE)

package by.bsu.future;

import java.util.Arraylist;

import java.util.concurrent.ExecutorService;
import java.util.concurrent.Executors;

331 I



J| HMCTTOAB3OBAHME KAACCOB M BUBAMOTEK

import java.util.concurrent.Future;
public class RunExecutor {
public static void main(String[] args) throws Exception {
ArraylList<Future<String>> list = new ArrayList<Future<String>>();
ExecutorService es = Executors.newFixedThreadPool(3);
for (int 1 =0; 1 < 7; i++) {
list.add(es.submit(new BaseCallable()));

}

es.shutdouwn();
for (Future<String> future : list) {
System.out.println(future.get() +

result fixed");

}
B PE3YIIBTATE BBIIMTOJTHCHHU A 6y}1€T, BO3MOXXHO, BBIBCJICHO:

Product 3 done

Product 1 done

Product 2 done

Product 1 done result fixed
Product 3 done result fixed
Product 2 done result fixed
productList is empty

Product 5 done

Product 4 done

Product 4 done result fixed
Product 5 done result fixed
productList is empty result fixed
productList is empty
productList is empty result fixed

Phaser

Bonee cnoskroe noBeaenue s1oro cuHxpoumsaropa Phaser manoMuHaeT moseze-
uue CyclicBarrier, ogHako YHCIIO YYaCTHHKOB CHHXPOHH3AI[HH MOYKET MCHSTHCS.
VyacTBYIOIIHE CTOPOHBI CHAYAJIA JODKHBI 3apETHCTPHPOBAThCS phaser-oobekToM. Pe-
THCTPAIHS OCYIIECTRISIETCS. ¢ TIoMoIIbIo MeTofioB register(), bulkRegister(int parties)
HITH TIOJ[XOMSIICIO KOHCTPYKTOpa. BhIX0) W3 CHHXpOHHU3ANUH phaser-o0beKToM TIpo-
u3BoauT Meto) arriveAndDeregister(), pUYeM BBIXOJ[ W3 YHCIIA CHHXPOHH3HPYC-
MBIX CTOPOH MOYKET OBITh H B CIIyYac, KOTJIa MOTOK 3aBEPIIUIT BHITIOJIHCHHE, H B CITY-
Yyae, KoIja IOTOK Bee cle BhImomgeTea. OCHOBHBIM HasHaucHHeM Kilacca Phaser
SIRTSCTCS CHHXPOHH3AIHS TOTOKOB, BHITOTHEHHE KOTOPHIX TpebyeTcs pa3OuTh Ha OT-
JeTbHbIC STambl (asbr), a 5TH (a3bl, B CBOIO 0Yepeib, HEOOXOMHMO CHHXPOHH30-
Bath. Phaser MOoXXeT Kak 3aJiepXaTh MMOTOK, TIOKA IPYTHE TIOTOKH HE JIOCTHTHYT KOHIA
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TekyIeH ¢azpr MetosioM arriveAndAwaitAdvance(), TaK ¥ TIPOIYCTHTH TIOTOK, OT-
METHB JIUIIH OKOHYaHHE KaKOH-TTHO0 (ha3bl MeTo[[oM arrive().

/* #43 # novok # Truck.java

package by.bsu.phaser;
import java.util.ArrayDeque;
import java.util.Queue;
import java.util.Random;
import java.util.concurrent.Phaser;
public class Truck implements Runnable {
private Phaser phaser;
private String number;
private int capacity;
private Storage storafeFrom;
private Storage storageTo;
private Queue<Item> bodyStorage;
public Truck(Phaser phaser, String name, int capacity, Storage stFrom,
Storage stTo) {
this.phaser = phaser;
this.number = name;
this.capacity = capacity;
this.bodyStorage = new ArrayDeque<Item>(capacity);
this.storafeFrom = stFrom;
this.storageTo = stTo;
this.phaser.register();
}
public void run() {
loadTruck();
phaser.arriveAndAwaitAdvance();

goTruck();
phaser.arriveAndAwaitAdvance();

unloadTruck();
phaser.arriveAndDeregister();
}
private void loadTruck() {
for (int i = 9; 1 < capacity; i++) {
Item g = storafeFrom.getGood();
if (g == null) { // ecau 8 xpanunuye 6onvuwe Hen noBapa,
// 3a2py3ka 2py3oBuxa npepsiBaencs
return;
}
bodyStorage.add(g);
System.out.println("Ipy3oBuk 3arpysun ToBap K"
+ g.getRegistrationNumber());

+ number +

try {
Thread.sleep(58);

} catch (InterruptedException e) {
e.printStackTrace();
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}
}

private void unloadTruck() {
int size = bodyStorage.size();
for (int 1 = 0; 1 < size; i++) {
Item g = bodyStorage.poll();
storageTo. setGood(g);
System.out.println("Tpy3oBuk " + number + " paarpyaun ToBap W'
+ g.getRegistrationNumber());

try {
Thread.sleep(58);

} catch (InterruptedException e) {
e.printStackTrace();

}
}
}
private void goTruck() {
try {
Thread.sleep(new Random(100).nextInt(500));
System.out.println("TpysoBuk " + number + " Hayan noesaky.");
Thread.sleep(new Random(100).nextInt(1000));
System.out.println("Tpy3oBuk " + number + " 3aBepwdn noesaky.");
} catch (InterruptedException e) {
e.printStackTrace();
}
}

/S # 44 # nepeposumbis Togap # ltem.java ¥/

package by.bsu.phaser;
public class Item {
private int registrationNumber;
public Item(int number) {
this.registrationNumber = number;
}
public int getRegistrationNumber() {
return registrationNumber;

/¥ # 45 # ckaaa-konnekums # Storage.java %/

package by.bsu.phaser;

import java.util.Iterator;

import java.util.List;

import java.util.Queue;

import java.util.concurrent.LlinkedBlockingQueue;
public class Storage implements Iterable<Item> {

N 334



MOTOKU BbIMOAHEHMS L

public static final int DEFAULT STORAGE CAPACITY = 20;
private Queue<Item> goods = null;
private Storage() {
goods =
new LinkedBlockingQueue<Itemy(DEFAULT_STORAGE_CAPACITY);
}
private Storage(int capacity) {
goods = new LinkedBlockingQueue<Item>(capacity);
}
public static Storage createStorage(int capacity) {
Storage storage = new Storage(capacity);
return storage;
}
public static Storage createStorage(int capacity, List<Item> goods) {
Storage storage = new Storage(capacity);
storage.goods.addAll(goods);
return storage;
}
public Item getGood() {
return goods.poll();
}
public boolean setGood(Item good) {
return goods.add(good);
}
@0verride
public Iterator<Item> iterator() {
return goods.iterator();

/¥ # 46 ¥ sanyck npouecca # PhaserDemo.java ¥

package by.bsu.phaser;
import java.util.Arrays;
import java.util.Iterator;
import java.util.List;
import java.util.concurrent.Phaser;
public class PhaserDemo {
public static void main(String[] args) {
// cozdanue xoanexkyuw moBapoB
Item[] goods = new Item[26];
for (int 1 = 8; 1 < goods.length; i++) {
goods[i] = new Item(i + 1);
}
List<Item> listGood = Arrays.asList(goods);
// co3danue ckaada, u3 xomopo2o 3abupawm moBapsi
Storage storageA = Storage.createStorage(listGood.size(), listGood);
// cozdanue ckaada, kyda nepeBozsm moBapsi
Storage storageB = Storage.createStorage(listGood.size());
// co3danue ¢azepa 048 CUHXPORU3AUUU OBUXeHUs KoA0HHb 2py308ukob
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Phaser phaser = new Phaser();

phaser.register();

int currentPhase;

// co30arHue KOAOHHL 2py30BuKob

Thread trl = new Thread(new Truck(phaser, “trl", 5, storageA, storageB));
Thread tr2 = new Thread(new Truck(phaser, “"tr2", 6, storageA, storageB));
Thread tr3 = new Thread(new Truck(phaser, “tr3", 7, storageA, storageB));
printGoodsToConsole("ToBapbl Ha cknage A", storageA);
printGoodsToConsole("ToBapbl Ha cknage B", storageB);

// 3GnycK K0A0HHN 2py30BuK0B Ha 3a2py3Ky HG 00HOM CxAade + noe3oky +

// pasapy3ky Ha OpyzoM cxkaade

trl.start();

tr2.start();

tr3.start();

// CUHXPOHU3GUUA 3G2pY3KU

currentPhase = phaser.getPhase();
phaser.arriveAndAwaitAdvance();
System.out.println("3arpyaka KonoHHb 3aBepleHa. ®a3a
" 3aBeplieHa.");

+ currentPhase
+
// CUHXPOHU3AUUA noe30Ku
currentPhase = phaser.getPhase();
phaser.arriveAndAwaitAdvance();
System.out.println("MNoesaka KOAOHHH 3aBepueHa. ®a3a
+ " 3aBepweHa.");
// CUHXPOHU3AUUS pazapy3Ku
currentPhase = phaser.getPhase();
phaser.arriveAndAwaitAdvance();
System.out.println("Pasrpyska KoJOHHb 3aBepweHa. ®asa
+ " 3aBepweHa.");
phaser.arriveAndDeregister();
if (phaser.isTerminated()) {
System.out.println("®a3bsl CUHXPOHU3UPOBaAHBI U 3aBepweHbl.™);

+ currentPhase

+ currentPhase

}
printGoodsToConsole("ToBapbl Ha cknase A", storageA);
printGoodsToConsole("ToBapbl Ha cknase B", storageB);

}
public static void printGoodsToConsole(String title, Storage storage) {

System.out.println(title);

Iterator<Item> goodIterator = storage.iterator();

while (goodIterator.hasNext()) {
System.out.print(goodIterator.next().getRegistrationNumber() + " ");

}
System.out.println();

}

ToBapbl Ha ck1aje A
1234567891011121314151617 181920
Torapbl Ha cki1age B

I'py3zoBuk tr1 3arpy3u. toBap Nel
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I'py3oBuK tr2 3arpy3uJ ToBap Ne2
I'py3oBuk tr3 3arpy3uJ topap Ne3
I'py3oBuKk tr2 3arpy3ua ToBap Ned
I'py3oBuk trl 3arpy3ua toBap NeS
I'py3oBuKk tr3 3arpy3ua ToBap Ne6
I'py3oBuk tr2 3arpysuJ tosap Ne7
I'py3oBuk trl 3arpy3ua ToBap Ne8
I'py3oBuk tr3 3arpy3uJ Toap Ne9
I'py3oBuKk tr2 3arpy3ua ToBap NelQ
I'py3oBuKk tr3 3arpy3ua ToBap Nell
I'py3oBuk trl 3arpys3ua ToBap Nel2
I'py3oBuK tr2 3arpys3ua ToBap Nel3
I'py3oBuk tr3 3arpy3ua ToBap Nel4
I'py3oBuk trl 3arpy3ua ToBap NelS
I'py3oBuK tr2 3arpy3ua ToBap Nel6
I'py3oBuKk tr3 3arpys3ua ToBap Nel7
I'py3oBuk tr3 3arpy3ua ToBap Nel8
3arpyska xoJioHHBI 3aBepiieHa. Pa3za 0 3aBepuieHa.
I'py3oBuK tr2 HauaJ noe3aKy.
I'py3oBuK trl Hauaa noe3aKy.
I'py3oBuK tr3 Hauag noe3aKy.
I'py3oBuK trl 3aBepminga noe3akxy.
I'py3oBuK tr3 3aBepiin noe3aKy.
I'py3oBuK tr2 3aBepiin moe3aKy.
I'py3oBuK tr2 pasrpy3ua ToBap Ne2
I'py3oBuKk trl pasrpy3ua toBap Nel
I'py3oBuK tr3 pasrpysua ToBap Ne3
Iloe3aka kosloHHBI 3aBepiieHa. Pa3a 1 3aBepieHa.
I'py3oBuK tr2 pasrpysua toBap Ned
I'py3oBuk trl pasrpysua ToBap NeS
I'py3oBuKk tr3 pasrpysua toBap Ne6
I'py3oBuK tr2 pasrpysua ToBap Ne7
I'py3oBuk trl pasrpysua ToBap Ne8
I'py3oBuk tr3 pasrpysua ToBap Ne9
I'py3oBuK tr2 pasrpys3ua ToBap NelQ
I'py3oBuk trl pasrpysua toBap Nel2
I'py3oBuk tr3 pasrpyzua tosap Nell
I'py3oBuK tr2 pasrpysua toBap Nel3
I'py3oBuk trl pasrpysuia toeap NelS
I'py3oBuK tr3 pasrpy3ua toBap Nel4
I'py3oBuk tr2 pasrpysusa roeap Nel6
I'py3oBuKk tr3 pasrpysua toBap Nel7
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I'py3oBuk tr3 pasrpysu. ToBap Nel8

Pasrpyszka kojonnbl 3aBepuieHa. Pa3a 2 3aBepiena.
®Pa3bl CHHXPOHH3HPOBaHbI U 3aBepLIEHbI.

ToBapbl Ha cki1ajge A

1920

ToBapnl Ha ckiiage B
2314567891012111315141617 18

3arauma kK mase 11

BapuaHT A

PazpaboTaTh MHOTOIIOTOYHOE NIPHITOIKEHHE.

Hcrnonmp30BaTh BO3MOYKHOCTH, IIPEIOCTaBIICMbIE ITakeToM java.util.concurrent.
He ucrnosms3oBath citoBo synchronized.

Bce cynmocTH, sKemaonye MoJIy4YUTh JOCTYIL K PECYPCY, TO/DKHBI ObITh IIOTOKAMH.
HcnonpzoBath BosmoxHocTH OOIL.

He ucnons3oBats rpaduueckuii uatepdeiic. [IpuiokeHue 0/DKHO OBITH KOH-

COJIbHBIM.

1.

IlopT. KopaGiu 3axoaT B IOPT WIS pasTpy3Ku/3arpy3Ku KoHTeHHEpoB. Uncrio
KOHTCHHEPOB, HAXOMSANIMXCS B TEKYIIHH MOMEHT B TIOPTY U Ha Kopabiie, TODKHO
OBITh HEOTPHIATETTHHBIM U MPEBBIMAIONIUM 33JJAHHYIO TPY30T0IbEMHOCTD CYI-
Ha ¥ BMECTHMOCTB TopTa. B mopTy paboTaeT HECKOIBKO TPUUATIOB. Y OJHOTO
TpHYaia MOYKET CTOSITh OJTHH Kopabith. KopaOimb MOYKET 3arpyKaThes y TIpHYasia,
pasTpyXaThCs WIH BBITOIHATH 00a JICHCTBHSL.

Mauienbkas 6ub.anoTeKa. J[ocTyIHBI 1S YTEHHS HECKOJTbKO KHUT. OTHHAKOBBIX
KHHT B Oubnuoteke HeT HekoTophie BBIAAIOTCS Ha PYKH, HEKOTOPHIE TOIBKO
B YHTAJIbHBIH 3a71. YHTaTeh MOJKET OpaTh Ha PYKH W B YHTAJIBHBIH 327 He-
CKOJIBKO KHHT.

ABtocTosHka. JlocTynmHO HeckoiIbko ManmHOoMecT. Ha ogHOM MecTe MOKET
HaXOJUTHCS TOJIBKO oJHH aBToMoOWIb. Eciln Bce MecTa 3aHSTHL, TO aBTOMO-
OMJIb HE CTAHET X AaTh OOJIBIIE OMPEACIICHHOIO BPEMCHH H YEAET Ha JPYIYIO
CTOSIHKY.

CallCenter. B oprammanuu paGoTacT HECKOIBKO omepatopoB. OTiepatop MOKET
0OCIIYYKHBATh TOJIBKO OJIHOTO KJIMCHTA, OCTAILHBIC JIOJDKHBI KIATh CBOCH OUCpEIH.
KimeHT MOKET NONIOKHTH TPYOKY H IIEPE3BOHUTS CIIE Pa3 Yepe3 HEKOTOPOE BPEMSL
ABTo0OycHble ocTanoBkH. Ha mapmpyTe Heckonbko ocraHoBok. Ha omgHOH
OCTAaHOBKE MOYKET OCTAHABIIMBATHCS HECKOIBKO aBTOOYCOB OJHOBPEMEHHO,
HO He GoJlee 3aJaHHOTO YHCIIa.

CroGonHasi kacca. B pecropane GBICTporo oOCITY)KHBaHHS €CTh HECKOIBKO
kacc. IloceTHTenmn cToqT B 0YepeaH B KOHKPETHYIO Kaccy, HO MOTYT MEpEeHTH
B JIPYTYIO OUepe/h MPH YMEHBINICHUH WK HCUC3HOBECHHH TaM OUCPE]TH.
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7. Tounean. B ropax cymecTByeT Ba KENEIHOAOPMKHBIX TOHHENS, MO KOTOPHIM
MoE3/[a MOTYT JIBHTaThcA B 000uX HampapicHusIX. [lo 060uM KOHI[aM TOHHENS
coOpasioch MHOTO Toe3oB. O6GecnieyuTh Oe30MacHOE MPOXOKICHUE TOHHEICH
B 000uX HampawricHUsX. [loe3 MOKHO TEpEHANPABUTh W3 OXHOTO TOHHENS
B JIPYTOH TIPH MPEBHIIIICHHH 33JAaHHOTO BPEMECHH OXKHJIAHHUS Ha TIPOC3]I.

8. bank. UMeeTca GaHK ¢ KacCHpaMH, KITHCHTAMH U UX cyeTaMH. KITHEHT MoXkeT
CHUMATh/TIOTIOTHATH/ IEPEBOTUTH OTUTAYHBATh/ OOMEHHBATh JICHEXKHBIE CPEJICT-
Ba. Kaccup mocremoBaTelbHO 0oOCTY)KHBacT KITHEHTOB. lloTok-HabmromaTers
CITE/THT, UTOOBI B KaccaxX Beerda ObLTH HATHYHBIC, TIPH CKOTUICHHH JICHET Gollece
OTIPE/ICTICHHOH CYMMBI, YacTh HX TMEPEBOJHTCSA B XPAHUIIHIIE, TPH HCTONICHHH
3amacoB HAJTHYHBIX PO HCXOAUT IMOTIOTHEHHE W3 XPaHHITHIIIA.

9. AyknuoH. Ha Topru BrIcTarIsieTCS HECKOITBKO JIOTOB. Y UaCTHHKH ayKI[HOHA Jic-
TAfOT 3aSBKH. 3aBKY MOXKHO KOPPEKTHPOBATh B CTOPOHY YBETHYECHHUS HECKOITh-
KO pa3 3a TOPTH OJHOTO JIOTA. AYKIHOH ONPEJCIICT HOOSTUTES H NEPEXOTUT
K CIICAYIOMEMY JIOTY. YYaCTHHK, HE 3AIDIATHBIIMH 32 JIOT B 33JJaHHBIH MPOMEKY-
TOK BPEMEHH, OTCTPAHSIETCA HA HECKOJIBKO JIOTOB OT TOPTOB.

10. Bupoka. Ha Toprax Gpokepbl NpeiIararoT akiiid Heckoiabkux ¢upm. Ha Gupike
COBEPHIAIOTCS ACHCTBHS 0 KYIUIE-MIPOJJaYKe aKIHH. B 3aBUCHMOCTH OT KOTHYC-
CTBa TPOJaHHBIX-KYIUICHHBIX aKIHH HX IICHA H3MEHSACTCS. BpoKepsl mpepiara-
TOT K MPOJAYKE HEKOTOPYIO YACTh aKIHH. OT aKTHBHOCTH H POCTA-MACHUS KOTH-
POBOK aKIHi H3MEHSCTCS HHJICKC OHP>KH. bUpika MOYKET IPHOCTAHOBHTH TOPTH
MIPH PE3KOM TTaJICHHUH HHICKCA.

11. Aspomnopt. [Tocajka/Bbica/ika TACCaKUPOB MOSKET OCYIIIECTRISITHCS Yepe3 KOHEUHOE
YHCITO TEPMHHAJIOB H HA3EMHBIM CIIOCOO0M Yepe3 KOHEUHOE YHCTIO TparoB. CaMoJIeTh
OBIBAFOT Pa3HOH BMECTHMOCTH H TAJTbHOCTH TojieTa. OpraHu3oBaTh (hyHKI[HOHHPOBA-
HHE a3poIIopTa, €CJTU IIYHKTOB HasHaucHHS 4—6, U 30H JaJIbHOCTH 2-3.

Bapuant B

Jhis 3aianuii Bapuanta B o1 4 opraHu3oBaTh CHHXPOHH3HPOBaHHBIH JOCTYII K pe-
cypcaM (aiiyam). Jis kaskoro mporiecca co3aTh OTACIbHBIH MTOTOK BHITIOTHCHHS.

TecroBbie 3aAaHma kK mase 11

Bonpoc 11.1.
Jan xace:

class InThread implements Runnable{
public void run() {
System.out.println("running...");
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VKa)KuTE NMpaBHIIbHBIC BAPHAHTHI CO3JaHUS IIOTOKOBOTO 00bekTa (1):
1) new Thread().new InThread();

2) new Runnable(new InThread());

3) new Thread(Intread);

4) new Thread(new InThread());

5) new InThread().

Bornipoc 11.2.

Vikaxxute MeTOIBL, onpeienicHubIe B Kiacee java.lang. Thread (4):
1) join()
2) getPrioroty()
3) wait()
4) notifyAll()
5) sleep()
6) getName()

Bornipoc 11.3.

VKa)KUTE COCTOSHHUS MOTOKA, IIPH BBI30BE Ha KoTopbix Metoy isAlive() xiacca
java.lang. Thread BepHeT 3HauUeHHE true (4):
1) NEW
2) RUNNABLE
3) BLOCKED
4) WAITING
5) TIMED WAITING
6) TERMINATED

Boripoc 11.4.

Jan xox:

class InThread implements Runnable{

public void run() {System.out.println("running..."); }
b
public class Quest §{
public static void main(String[] args) {
ExecutorService exec = Executors.newFixed hreadPool(2),
exec.execute(new InThread()); exec.execute(new InThread());
exec.execute(new InThread());, exec.execute(new InThread());
exec.cxecute(new InThread()); exec.execute(new InThread());
exec.shutdown(); while (!exec.isTerminated()) { }

3}
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CKoOJIbKO MOTOKOB BBITIOTHHT OOLEKT €XEC MPH 3aIycke 3T1oro koxaa (1)?
1) 2
2) 4
3)0
4) 6
5) cTo/BKO, CKOITBKO YCTEET JIO 3aBEPINCHUS MeTo/1a main()

Bonpoc 11.5.

I[aH KJ1acc Lamp(J'[aMHO‘IKa). PaccraBbre VKa3aHHBIC HUXKC CTPOKH KOJia MCTOAA
tllI'IlOIl() TakK, YTOOBI HE JAOITYCTUTh CUTYyallHH BKJIIFOYCHHS JIAMITOYKH, KOTIa OHA YIKC
BKJIIOUCHA (HOJ'IG lamp HMEET 3HAYECHUE true, Korga JjaMIouka BK]'[IO'-IGH&)Z

class Lamp {
private boolean lamp = false;
public synchronized void turnOn() throws InterruptedException {

3
a) lamp = true;
b) notify();

c) while (lamp == true) wait();

Bribepurte oqun Bapuant (1):
1) abc;
2) bca;
3) ach;
4) cba;
5) cab.



JDBC

Ipocmpancmeo — unniosus,
OucKogoe npocmpancmeo — mem bornee.

ApaiiBepbl, COeAMHEHUs1 M 3anpochl

API JDBC (Java DataBase Connectivity) — cTaHJapTHbBIH IPUKIIATHOH HHTEP-
(etic s3p1ka Java juIs opraHu3auy B3aUMO,IcHC TBUS MexTy npuiokenieM 1 CYB]T,
BsaumogeiictBre ocymecTriIseTcs ¢ noMopio apaiBepoB JDBC, obecneunBaio-
[OMX peau3aluio obumx uHTepdekcon a1 KoHKpeTHHIX CYBJ[ H KOHKpPETHBIX
mpotokoiioB. B JDBC omnpeaensiores YeThIpe THITA APAHBEPOB:

1. JlpaiiBep, HCIONB3YIOIIME APYTOH NPHKITAHOU HHTepdeiic B3aumoyeicTus c CYB],
B yactHocTH, ODBC (Tak HazpBaembiii JDBC-ODBC — MocT). CraHnapTHBIH Jpaii-
Bep nepporo Thia sun.jdbe.odbe.JdbcOdbeDriver Bxomur B JDK.

2. ]lpaiiBep, paboTatolnii yepes BHENIHKHE native GuGmuoteku kuenta CYB].

3. JlpaiiBep, pabGotatonuii mo ceteBoMy W HezaBucumomy oT CYB]I mpoTokomy
¢ MPOMEXYTOYHBIM Java-cepBepoM, KOTOPHIH, B CBOIO OYEPEb, TIOIKITIOYAETCS
k HyxkHOM CYB],

4. Cerepolt apaiieep, paboTaronuit Hanpsamyto ¢ HyxHoi CYB] u He Tpebyrommi

YCTaHOBKH native-OHOITHOTEK.

IIpenmoureHue ecTeCTBEHHBIM 00pa3oM OTAACTCS BTOPOMY THITY, OJAHAKO €CIIH
NIPUJIOKCHUE BBINIOJIHICTCS HA MAIlMHE, HA KOTOPOH HE NPEIIOJIaracTcsl yCTaHOBKA
wigenra CYBJ, 1o BBIGOp NPOU3BOAMTCS MEKIY TPETHUM H YETBEPTHIM THIIAMH.
IIpuuem yerBepThii THII pabGoTact Hanpsamyio ¢ CYB]] mo ee mpoTokomy, mo3ToMy
MOKHO IIPEJIIIOJIOKHTD, YTO JIpaiBep YeTBepTOro THIa Gyxet Gosee 3¢ PeKTHBHBIM
II0 CPABHEHHIO C TPETHHM THIIOM C TOUKH 3PSHHS IIPOU3BOAUTEILHOCTH. 1 IepBhIii ke
THIIL, KaK IIPAaBUJIO, HCIIOJIB3YETCS PEJIKO, T. €. B TeX ciryyasx, korga y CYB]] Her ceo-
ero npaiisepa JDBC, Ho npucyTerByet apaisep ODBC.

JDBC npenocrapnser uaTepdeiic I pa3paGoTIHKOB, HCIOIB3YIONIHX Pa3jIH-
Heie CYB]I. C moMomnmwio JDBC otesutatotes SQL-3ampochl TOMBKO K PETISIIHOH-
HBIM 6a3aM qaHHbIX (BJI), 1718 KOTOpHIX CYMIECTBYIOT ApaiBephl, 3HAIOIHE COCO0
OOTIEHUS C pEAThHBIM CEPBEPOM Oa3bl JAHHBIX.

IlocrnenoBatenbHOCTS ICHCTBHE SIS BRITIOTHEHUS ITEPBOTO 3aMpoca.
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1. [ooxmouenue 6ubnuUOmMeKY ¢ KIACCOM-Opaiisepom 6asvl OAHHBIX.
HononHuTensHO TpeOyeTcs HOAKIIOUHTD K NMPOSKTY OHOIIHOTEKY, COLEPKAIILYIO
JipaiiBep, IIOMECTHUB €€ IpeiBapuTeiIbHO B manky /lib npuiokeHus.

mysql-connector-java-[romep sepcuu]-bin.jar nma CYBJ MySQL,
ojdbc[Homep sepcuu].jar na CYB]] Oracle.

2. Vemanosxa coeounenua ¢ B[

Jlns yetanoBku coeunenus ¢ bl BerpiBacTes cratuueckuii Meton getConnection()
kimacca java.sql.DriverManager. B kauccTBe mapaMeTpoB METONY TIEPEIAIOTCS
URL 6a3s1 gaHHBIX, JOoTHH Toinb3oBaters bl u mapois qoctyma. 3arpyska xiacca
JipaiiBepa Ga3bl JaHHBIX IIPH OTCYTCTBHH CCBUIKH Ha 3K3EMIULIp 3TOro Kjlacca
B JDBC 4.1 mpoHcXoAUT aBTOMAaTHYECKH MPH YCTAHOBKE COSAMHEHHUS SK3EMIUTAPOM
DriverManager. Meton Bo3Bpamaet oobekT Connection. URL. 6a3b1 JaHHBIX, CO-
CTOSIIMA W3 THIA W ajpeca usudeckoro pacmonoxxeHust bJl, MokeT co3maBaThest
B BHJIC OTACIIBHOH CTPOKH HITH H3BIIEKaThes U3 (paiia pecypcoB. COOTBETCTBEHHO:

Connection cn = DriverManager.getConnection("jdbc:mysql://localhost:3306/testphones™,
"root"”, "pass");
Connection cn = DriverManager.getConnection("jdbc:oracle:thin:@//localhost:1521:testphones”,
"system", "pass");

B pesynbrate 6yaer BosppatieH o6bekT Connection u GyeT 0JHO YCTaHOBJICH-
Hoe coeuHeHHe ¢ Bl ¢ nMeHeM testphones. Kitace DriverManager npenocTtanig-
€T cpe/icTBa JUI4 YIIpaBIeHHS HaGopoM JipaiiBepoB 6a3 TaHHBIX. C IIOMOIIBIO METO/Ia
getDrivers() MOJKHO MOJTY4YUTh CIIMCOK BCEX JOCTYIHBIX APaHBEPOB.

Ho nossienus JDBC 4.0 o6bekt gpatisepa CYB]] Hy)kHO GBUTO CO3/1aBaTh SIBHO
C MOMOIIIBIO BBI30BA COOTBETCTBEHHO:

Class.forName("com.mysql.jdbc.Driver");
Class.forName(“oracle.jdbc.OracleDriver");

HJIH 3apETHCTPHPOBATh JpanBep
DriverManager.registerDriver(new com.mysql.jdbc.Driver());

DriverManager.registerDriver(new oracle.jdbc.OracleDriver());

B GopriimHCTBE CJIY4acB B 3TOM HCT HCO6XO}IHMOCTH, TaK KaK 3K3CMIIISIP z[paﬁ-
BCpa 3arpy»KacTcs aBTOMAaTHYCCKH IIPH ITOIIBITKC ITOJTYYCHHS COCTUHCHHUS C BI[

3. Cosoanue obvexma Ona nepedauu 3anpocos.

Ilocne cosnanus o6bekra Connection U YCTAHOBKH COCTHHEHHS MOXKHO HauH-
HaTb paboTy ¢ B[ ¢ momompio onepatopor SQL. [ BHIMOTHEHHS 3aTIPOCOB MPH-
McHseTcs 00beKT Statement, co3jaBacMblii BBI30BOM McToja createStatement()
wiacca Connection.

Statement st = cn.createStatement();
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O6bexT Kiacca Statement ucnonb3yetes s BeionHeHUs SQL-3ampoca 6e3 ero
NPEIBAPHTEIIBHON IMOJTOTOBKH. MoOTryT HNPHUMEHSATBCS TakoKe OOBEKTHI KJIACCOB
PreparedStatement u CallableStatement [y1s BBRITIOTHEHHS TOATOTOBICHHBIX 3a-
IIPOCOB H XPaHHUMBIX IIPOLELYP.

4. Buinonnenue sanpoca.

Co3aHHbIe 00BEKTHI MOYKHO HCTIONTB30BATh JTS BRITIOTHEHHUS 3anpoca SQL, mepena-
Basi €TO B OJJMH U3 MeTo/I0B execute(String sql), executeBatch(), executeQuery(String
sql) wiu executeUpdate(String sql). PesynbTaThl BRIMOTHEHHS 3ampoca MoMEIa-
101cs B 00bekT ResultSet:

/* Bvibopka Bcex Oarnsix mabauusi phonebook */
ResultSet rs = st.executeQuery("SELECT * FROM phonebook");

Jlnst moGarseHU S, YaIeHUS WITH W3MEHEHHS! HHPOPMAIHH B TaOITHIIE 3aMPOC TI0-
Meraercd B MeTo executeUpdate().

S. Obpabomxa pe3ynemamos eblNOIHEHUA 3aNpoca IPOU3IBOAUTCS METOAAMH HHTEP-
(etica ResultSet, rae camsivu pactipocTpaHeHHBIME SRTsEOTCS next(), first(), previous(),
last() a1 HaBHTaIMK 10 CTPOKaMH TaOUIHIBI PE3yJIbTaTOB H IPYINIa METOIOB 110 J0-
cTyny K uHdopMaruu Biga getString(int pos), a Taloke aHATOTHYHBIE METO/IBI, Ha-
ypHaronmecs ¢ get7un(int pos) (getInt(int pos), getFloat(int pos) u ap.) u upd ate7un().
Cpeu Hux citeayeT BeraeuTh Meto il getClob(int pos) u getBlob(int pos), nozeo-
JSOTIHE M3BIICKATh W3 Mosied TaGmmisl crienuduueckue oobekTh (Character Large
Object, Binary Large Object), koTopbie MOTYT GBITh, HATIPHUMED, TPadUUSCKHMHU HITH
apxXuBHBIMHE (paitamMu. DHPEKTHBHBIM CIOCOOOM H3BIICUSHHUS 3HAUCHHS TOJTSI H3 Ta-
OITHIIBI OTBETA ABIISETCSA 0OpaTicHHE K 3TOMY TOJTIO TI0 €T0 HMEHH B CTPOKE PE3Yilh-
TaToB MeTofamu THma int getInt(String columnLabel), String getString(String
columnl abel), Object getObject(String columnLabel) u mogo6usvu um. MuTepdeiic
pacrmonaraeT GOIBIIIHM YHCIIOM METO/IOB TI0 JIOCTYMY K TaOIHIE pe3yIbTaTOB, 03~
TOMY PEKOMEH/YETCH H3YYHTh €T0 JOCTATOYHO TITIATENBHO.

IIpu mepBoM BhI3OBEe MeToa next() ykasarelb mepeMenaeTcs Ha TaOIuIyy pe-
3yJIbTaTOB BEIOOPKH B IO3HIHIO IICPBOH CTPOKHU TaOyHULbI oTBeTa. Korna cTpoku 3a-
KOHYAaTCsI, METO] BO3BpaTHT 3HaucHue false.

6. 3axpuimue coeounenus, statement

st.close(); // 3axpsiBaem maxxe u ResultSet
cn.close();

Tlocne Toro, kak Ga3a Gonbllie HE HYXKHA, COSAUHEHHE 3aKkpbBacTes. [l Toro,
YTOGHI MPaBHIIFHO MOJIB30BATHCS TIPUBCICHHBIMH METOIAMH, IIPOTPAMMHUCTY TPeOy-
ercs 3HaTh THIIEL osied BJ1. B pacnpe/eneHHbIX crucTeMax 3To 3HAHHE MpEATosiara-
ercs mHa4yaiabHo. B Java 7 11 00beKTOB-peCypcoB, TPEOYIONHX 3aKPBITHS, Peaii-
30BaHa TexHoJIOTHA try with resources.
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CYBA MySQL

CVYBJ] MySQL cosmectuma ¢ JDBC u OyeT MpUMEHSAThCS IS CO3MaHUsS yUeO-
HBIX 6a3 nanHbX. Bepcus CYB]] MoxxeT ObITh 3arpyskeHa ¢ caiita www.mysql.com.
JI1s KoppekTHOH YCTaHOBKH HEOOXOJUMO CJICI0BaTh HHCTPYKIHIM MacTepa. B mpo-
I[ecce YCTaHOBKH cIIeyeT co3aTh ajgMuHucTpaTtopa CYB]] ¢ uMeHeM root u mapo-
JeM, HampuMep, pass. Eciu miaHupyeTcs pasBopauHBaTh peajibHO paborarolice
HPWIOGKECHHE, HEOOXOAMMO HCKIIOYHTh TPHBHAJIBHBIX II0JIb30BaTelicH cepBepa BJ
(MHaye 3MOYMBIIUICHHUKA MOTYT MOIYYUTh MOMHBIH goctym K BJI). Jlia zamycka
CJIEAYET HUCIIOIb30BaTh KOMAaHy U3 Ianku /mysql/bin:

mysqld-nt -standalone

Ecnu ve nosButcs coobmenue 00 onmobke, To CYBJl MySQL 3anymena. Jns
co3MaHus 6a3bl JAHHBIX U €€ TaOIHI[ HCIOIB3YIOTCS KOMaHbI si3bika SQL.

[Npoctoe coeanHeHue U NPoOCTOit 3anpoc

Temepp cieayeT BOCHOMB30BAThCS BCEMH MPEABITYNUMH HHCTPYKIHSIMH H CO-
3/71aTh ToJTk30BaTelbekyto b1 c umeneMtestphones ogro i TaGmune it PHONEBOOK.
Tabmuua JoDKHA copep’kaTh TPH IOJSL YHCIIOBOS (IICPBHYHBIH KIIFOY) —
IDPHONEBOOK, cumBosibhoe — LASTNAME wu unciosoe — PHONE u ne-

CKOJIbKO 3aHECCHHBIX 3aIHCEH.

IDPHONEBOOK | LASTNAME | PHONE
1 Karrryp 7756544
2 Artukevich 6361880

Ilpu cosmanuu TabmMIEl cieayeT 3aqaBath koqupoBky UTF-8, mognepxusato-
MIYIO XPAaHECHHE CHMBOJIOB KHPHJLTHIIHL.

[Ipunoxenue, ocymecTRISTOIIEE MPOCTEHTIHI 3ampoc Ha BEIGOp Beel HHpopMa-
I[UH U3 TaOIHUTBI, BHITTISTHT CIICTYIONHM 00pa3oM.

/* # 1 # npoctoe coeannetie ¢ BA v npocToi 3anpoc # Simph

package by.bsu.data.main;

import java.sql.Connection;

import java.sql.DriverManager;
import java.sgql.Statement;

import java.sql.ResultSet;

import java.sgql.SQLException;
import java.util.ArraylList;

import java.util.Properties;

import by.bsu.data.subject.Abonent;
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public class SimplelDBCRunner {
public static void main(String[ ] args) {
String url = "jdbc:mysql://localhost:3306/testphones™;
Properties prop = new Properties();
prop.put("user", “root");
prop.put("password", "pass");
prop.put(“autoReconnect”, "true");
prop.put(“characterEncoding”, “UTF-8");
prop.put("useUnicode", "true");
Connection ¢n = null;
DriverManager.registerDriver(new com.mysql.jdbc.Driver());
try { // 1 6a0k
cn = DriverManager.getConnection(url, prop);
Statement st = null;
try { // 2 6a0x
st = c¢n.createStatement();
ResultSet rs = null;
try { // 3 610k
rs = st.executeQuery("SELECT * FROM phonebook™);
ArrayList<Abonent> 1lst = new ArrayList<>();
while (rs.next()) {
int id = rs.getInt(1);
int phone = rs.getInt(3);
String name = rs.getString(2);
lst.add(new Abonent(id, phone, name));
}
if (lst.size() > 0) {
System.out.println(lst);
} else {
System.out.println("Not found");
}
} finally { // das 3-20 6aoxka try
/*
* 3aKkpeime ResultSet, ecau oH 6bi1 omxpsin
* uau owubka npousouna 6o Bpems
* ymeHUs U3 He20 OaHHsIX
*/
if (rs 1= null) { // 6sin au co30aH ResultSet
rs.close();
} else {
System.err.println(
"owubKa BO BpeMA YTeHUA U3 BA");

}
} finally {
/*
* 3akpemb Statement, ecau OH b6l OmKpsm UAU OWUbKG
* npousowna 6o Bpema cozdanus Statement
¥/
if (st != null) { // 0a8 2-20 6ao0ka try
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st.close();

} else {
System.err.println("Statement He co3gaH");
}
}
} catch (SQLException e) { // 044 1-20 6aoka try
System.err.println("DB connection error: " + e);
/*
* BuiB0d coobuerus o Bcex SQLException
¥/
} finally {
/*
* 3akpsime Connection, ecsau oH bsil OMKpsin
*/
if (¢n != null) {
try {
cn.close();
} catch (SQLException e) {
System.err.println("Connection close error: " + e);
}
}
}

B HecnoXHOM NMPHIOKEHHH JOCTATOUHO KOHTPOIIHPOBATh 3aKPHITHE COCHHE-
HHS, TaK KaK HE3aKPBITOC HIH «IIPOBHCIICE» COCAMHEHHE CHUXKAcT OBICTPOACHCT-
BHE CHCTEMBL

Knace Abonent, Hcrop3yeMblii MPHIIOKSHHEM JUTS XpaHCHHS HHPOPMAIHH, H3-
BiIeucHHOH 3 bJl, BRINISTHT OueHb MPoCTO:

/¥ # 2 # kaacce ¢ unchopmaumedi # Entity.java # Abonent. java %/

package by.bsu.data.subject;

import java.io.Serializable;

public abstract class Entity implements Serializable, Cloneable {
private int id;
public Entity() {

}

public Entity(int id) {
this.id = id;

}

public int getId() {
return id;

}

public void setId(int id) {
this.id = id;

}
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package by.bsu.data.subject;

public class Abonent extends Entity {
private int phone;
private String lastname;
public Abonent() {

}

public Abonent(int id, int phone, String lastname) {
super(id);
this.phone = phone;
this.lastname = lastname;

}

public int getPhone() {
return phone;

}

public void setPhone(int phone) {
this.phone = phone;

}

public String getLastname() {
return lastname;

}

public void setlLastname(String lastname) {
this.lastname = lastname;

}

@0verride

public String toString() {
return "Abonent [id=" + id +
", lastname=

, phone=" + phone +
+ lastname + "]";

"

IIapameTpbl COCTMHEHHS MOXKHO 33J[aBaTh HECKOJIBKUMH CIIOCOOAMH: C IIOMO-
OIBIO MPSIMOH TIEpe/layd 3HAUCHHH B KOJIE KJIacca, a TaloKe C IIOMOINBIO (haiiioB
properties win xml. OxoHuYaTeIbHBIH BHIOOP IIPOU3BOAUTCS B 3aBHCHMOCTH OT KOH-
(urypanuu mpoekra.

UteHHE [IapaMETPOB COCOUHECHUS ¢ Oa30H JAHHBIX H IOJIYYCHHE COCIHHCHHUS
CIIEyeT BRIHECTH B oTACbHBIHA Kiace. Kitace ConnectorDB ucnonesyet daiit pe-
cypcos database.properties, B KOTOpOM XpaHSITCS, KaK IIPaBHJIO, MAapaMETPHL IIOJ-
kmroucHus kK BJl, Takue, Kak JIoTHH W mapoik goctyna. Hampumep:

db.driver = com.mysql.jdbc.Driver

db.user = root

db.password = pass

db.poolsize = 32

db.url = jdbc:mysql://localhost:33686/testphones
db.useUnicode = true

db.encoding = UTF-8

Kop xmacca ConnectorDB BRIDISIHT CITEAYIONHAM 06pa3oM:
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/* # 3 # ycranoeka coeantenmns ¢ BA # ConnectorDB.java %

package by.bsu.data.connect;

import java.sgl.Connection;

import java.sql.DriverManager;

import java.sql.SQLException;

import java.util.ResourceBundle;

public class ConnectorDB {

public static Connection getConnection() throws SQLException {

ResourceBundle resource = ResourceBundle.getBundle("database");
String url = resource.getString("db.url");
String user = resource.getString("db.user");
String pass = resource.getString("db.password");
return DriverManager.getConnection(url, user, pass);

B taxom CJIy4ac MOJIYUYCHHC COCTHHCHHUA C B}I CBCJICTCA K BBI3OBY

Connection c¢n = ConnectorDB.getConnection();

MeTaaaHHble

CymectByer 1enbid psiy MeronoB  uHTepdeiicoB  ResultSetMetaData
u DatabaseMetaData mig uaTpocnekiuu 00bekT0B. C MOMOIIBIO 3THX METOJIOB
MOYKHO TIOJTYYHTh CITHCOK TaOITHII, OTIPEACITHTD THITHI, CBOHCTBA U KOJIHUECTBO CTOIO-
1oB BJI. JI1st cTpok mogoOGHBIX METOIOB HET.

Iomy4yuth 06bekT ResultSet MetaData MmoxkHO crexyronmM oo6pazoM:

ResultSetMetaData rsMetaData = rs.getMetaData();

Hexotopsie MmeToabl nHTepdeiica ResultSetMetaData:

int getColumnCount() — Bo3BpamaeT YHcIO CTOIONOB Habopa pe3yiIbTaToB
o6bekTa ResultSet;

String getColumnName(int column) — Bo3BparacT HMs YKa3aHHOTO CTONIOIA
o6bekTa ResultSet;

int getColumnType(int column) — Bo3Bpam@aeT THII JaHHBIX YKa3aHHOTO CTOJIO-
ma oonekrta ResultSet u T. 7.

Tlomyuuts 06bekT DatabaseMetaData MoxHO clieayronmM oGpazom:

DatabaseMetaData dbMetaData = cn.getMetaData();

Hexotopbie MeToTbI BechMa obrmpHoro uHTepdeiica DatabaseMetaData:
String getDatabaseProductName() — Bo3ppamnaer HazBanue CYB/I;
String getDatabaseProductVersion() — Bo3sparaet Homep Bepcuu CYB]];
String getDriverName() — Bo3Bpamaet ums Jpaiisepa JDBC;

String getUser Name() — Bo3Bpamiaet uMs mosnb3oBateis bJI;

String getURL() — Bo3BpamacT MECTOHaXOMKACHHE HCTOYHHKA TaHHBIX;
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ResultSet getTables() — Bo3BpamaeT HaGop THIOB TaOMHIl, JOCTYIHBIX IS
Jauuok BJI, u T. ;1.

[MoArotoBA€HHble 3anpocbl U XpaHHUMbI€E TNPOLEAYPLI

JIis  TmpencTaBiicHHsS 3alpOCOB  CYIIECTBYET €Iie JBa THMAa OOBEKTOB
PreparedStatement u CallableStatement. OGbeKTH IEPBOTO THIIA HCTIOTB3YIOTCS
TIPH BHITIOJTHEHHH YacTo MOBTOpsroIHxcs 3anpocoB SQL. Tako# omepaTtop npenpa-
PHUTEITBHO TOTOBHTCS M XPaHHUTCS B 0OBEKTE, YTO yCKOpseT oOMeH HHpopMarmen
¢ 6a30¥ JIAaHHBIX MPH MHOTOKPATHOM BBITIOJIHCHHH OTHOTHITHBIX 3ampocoB. BTopo#
HHTEp(eHC UCTIONB3YETCS TS BBITTOTHEHHS XPAHUMBIX IIPOLETYP, CO3AaHHBIX CPE-
crBamu camoii CYB]I,

IIpu ucnons3oBanuu PreparedStatement HeBo3MmoxkeH sql injection attacks.
To ecTh ecimu cymiecTByEeT BO3SMOKHOCTD IIEPEIadl B 3allpoc HH(OPMAIHH B BHJIC
CTPOKH, TO CIICIYET HCIIOIb30BATh YIS BBILIOJIHEHHS TaKOIO 3alpoca OOBEKT
PreparedStatement.

Jiis mogroroeku SQL-3ampoca, B KOTOPOM OTCYTCTBYIOT KOHKPETHBIE IlapaMe-
TPBI, HCHIOJIBb3YeTCsl MeTO prepareStatement(String sql) unrepdeiica Connection,
Bo3Bpamaionmii 00sekT PreparedStatement.

String sql = "INSERT INTO phonebook(idphonebook, lastname, phone) VALUES(?, 2, ?)";
PreparedStatement ps = cn.prepareStatement(sql);

VYeTaHOBKA BXOJHBIX 3HAYEHHH KOHKPETHBIX MApaMETPOB STOTO OOBEKTa TIPOH3-
BOJTUTCA C TIOMOTIbIO MeTO/IOB setString(int index, String x), setInt(int index, int x)
H TIOJIOOHBIX WM, TOCTIE YETO H OCYIECTRIIETCS HEMOCPEICTBEHHOE BHITIOTHEHHE
3ampoca MeToiaMH int executeUpdate(), ResultSet executeQuery().

S¥ # 4 # nOArOTOBKA 33Mpaca Ha ACBABAEHHE MHcf)opA'}aumf';‘é? ‘

package by.bsu.data.connect;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.SQLException;
import by.bsu.data.subject.Abonent;
public class DataBaseHelper {
private final static String SQL_INSERT =
"INSERT INTO phonebook(idphonebook, lastname, phone ) VALUES(?,?,?)"
private Connection connect;
public DataBaseHelper() throws SQLException {
connect = ConnectorDB.getConnection();
}
public PreparedStatement getPreparedStatement(){
PreparedStatement ps = null;
try {
ps = connect.prepareStatement(SQL INSERT);
} catch (SQLException e) {
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e.printStackTrace();
}
return ps;
}
public boolean insertAbonent(PreparedStatement ps, Abonent ab) {
boolean flag = false;
try {
ps.setInt(1, ab.getId());
ps.setString(2, ab.getName());
ps.setInt(3, ab.getPhone());
ps.executeUpdate();
flag = true;
} catch (SQLException e) {
e.printStackTrace();
}
return flag;
}
public void closeStatement(PreparedStatement ps) {
if (ps != null) {
try {
ps.close();
} catch (SQLException e) {
e.printStackTrace();

Tak kak JaHHBIH OILICPATOP MPEABAPHTEIIHHO IIOATOTOBRIICH, TO OH BBIIIOJIHSICTCS
ObIcTpee OOBIMHBIX OIEPATOPOB, €My COOTBETCTBYIONHX. OUECHUTH NMPECHMYILECCTBA
BO BPEMCHH MO’KHO, BBIIIOJIHHB OOJIBILIOE YHC/IO IIOBTOPSIEMBIX 3aIPOCOB C IIpE/iBa-
PHUTCIIFHOH MOATOTOBKOH 3ampoca H 6e3 Hee.

S # 5 # AoBaBAeHKHEe HECKOAbKKX 3arcei B BA # Prepared|DBi

package by.bsu.data.main;
import java.sgl.PreparedStatement;
import java.sql.SQLException;
import java.util.ArraylList;
import by.bsu.data.connect.DataBaseHelper;
import by.bsu.data.subject.Abonent;
public class Prepared]IDBCRunner {
public static void main(String[] args) {
ArrayList<Abonenty list = new ArrayList<Abonent>() {
{
add(new Abonent(87, 1658468, "Koxyx AMATpUA"));
add(new Abonent(51, 8866711, "ByiikeBud Anekcauap"));

b
DataBaseHelper helper = null;
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PreparedStatement statement = null;

try {
helper = new DataBaseHelper();
statement = helper.getPreparedStatement();
for (Abonent abonent : list) {
helper.insertAbonent(statement, abonent);

}
} catch (SQLException e) {

e.printStackTrace();
} finally {
helper.closeStatement (statement);

Untepdeiic  CallableStatement pacnmpseT BO3MOXHOCTH —HHTepdekica
PreparedStatement u oGecrieunBacT BHITOTHEHHE XPAHHMBIX TIPOTIEYP.

XpanuMasi Ipoueypa — 3T0, B 0OIIEM ciIyyae, HMCHOBaHHAS II0C/IC0BATEIb-
HocTh KoMaHja SQL, paccMaTpHBacMBIX KaK CIHHOC LEJIOE H BHIIOIHSIOMIANCS
B ajpecHOM mpoctpaHcTBe mpoucccoB CYB], KOTOpbIi MOKHO BBI3BAaTh H3BHE
(B 3aBHCHMOCTH OT TOJUTHKH JocTtyna ucnomabiyemod CYBJ). B nannom ciyyae
XpaHHMas IpoLeypa GyjleT paccMaTpHBaThes B 60JIeE Y3KOM CMBICIIE KaK II0CIIEI0-
BatesbHOCTH KoMana SQL, xpauuMbix B B)[ U JocTymHBIX TOOOMY MOTB30BATEIIO
stod CYB]l. MexanusM co3JlaHHS W HACTPOMKH XPAaHHUMBIX IIPOLEAYP 3aBHCHT
OT KOHKpETHOM 6a3pl JaHubIX. [l cozmanus oobekta CallableStatement Bp3bIBa-
etcst Mmetoj1 prepareCall() o6bekta Connection.

Hnurepdeiic CallableStatement mo3BosieT HCTOTHATH XPaAHUMBIE TPOTICTYPHI,
KOTOpbIe HaxosaTes HemocpeacTBenno B B/l OHa u3 ocobeHHOCTEH HTOTO TpoTec-
ca B ToM, yto CallableStatement crioco6en o6pabaThiBaTh He ToIbKO BXOIHBIE (IN)
mapameTpsl, Ho U BeIxoadie (OUT) u cmemanusie (INOUT) mapametpsl. Tun
BBIXOJTHOTO TMapaMeTpa JOIDKEH OBITh 3apETHCTPHPOBAH C MOMOMIBIO METOMA
registerQutParameter(). 1locie ycTaHOBKH BXOJHBIX H BBIXOJHBIX MapaMeTpPOB
BHI3BIBatOTCS METOIHI execute(), executeQuery() win executeUpdate().

IIycte B B][ cymecTtByer xpanumas nporeaypa getlastname, kotopast o yHH-
KaJIbHOMY HOMepY TeredoHa JUTS KakIoi 3amucH B Tabimuie phonebook 6yner Bo3-
BpaILaTh COOTBETCTBYIOIIEE EMY HMSI:

CREATE PROCEDURE getlastname (p_phone IN INT, p_lastname OUT VARCHAR) AS
BEGIN

SELECT lastname INTO p_lastname FROM phonebook WHERE phone = p_phone;
END

Toraa JyTs MOTYYEHUSI HMEHH Yepe3 BBI30B JAHHOW MPOTIEAYPHl HEOOXOTHMO HC-
TIOJTHUTH java-KoJ| BUA:

final String SQL = “{call getlastname (?, ?)}";
CallableStatement cs = cn.prepareCall(SQL);
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// nepeda4a 3Ha4eHus Bx00H020 napamempa
cs.setInt(1, 1658468);

// peaucmpayus 6o3Bpauaemo20 napamenpa
cs.registerOutParameter(2, java.sql.Types.VARCHAR);
cs.execute();

String lastName = cs.getString(2);

B JDBC Taxoke cyimecTByeT MexaHu3M batch-koMaH1, KOTOPHIi IO3BOMISET 3aImy-
CKaTh Ha ucrioiHeHue B BJ[ MaccuB 3ampocoB SQL BMecTe, Kak OTHY STHHHILY.

// turn off autocommit

cn.setAutoCommit (false);

Statement st = con.createStatement();

st.addBatch("INSERT INTO phonebook VALUES (55, 56420832, 'ToHyapoB')");
st.addBatch("INSERT INTO location VALUES (260, 'Minsk')");
st.addBatch("INSERT INTO student department VALUES (1608, 260)");

// submit a batch of update commands for execution

int[ ] updateCounts = stmt.executeBatch();

Ecnu ucmonbsyetest oobekT PreparedStatement, batch-xomanma cocTouT U3 ma-
pametpuzoBarHoTO SQI-3ampoca u acCOUUPYEMOTO ¢ HUM MHOMKECTBA TTApaMETPOB.

Merton executeBatch() unrepdeiica PreparedStatement Bo3BpamacT MaccuB
YHCEIT, PHYEM KK0E XapaKTEPH3YET YHCIIO CTPOK, KOTOPHIE OBUTH H3MECHEHBI KOH-
KPETHBIM 3ampocoM U3 batch-KoMaHTBI.

IlycTs cymiectByeT ciucok oObekToB THIIA Abonent co cTaHIapTHBIM HaGOPOM
MeTofoB get7un()/set?un() s KayKI0To U3 €10 MOoJICH, H HEOOXOJUMO BHECTH HX 3Ha-
yenus B b]l. MHorokpatHoe BhimoiHeHHE MeToIoB execute() win executeUpdate()
cTaHoBUTCS HE3(PPEKTHBHBIM, W B JAHHOM CIIy4ac JIYYIIC HCIIOIB30BATh CXEMY
batch-xoman:

try {
ArrayList<Abonent> abonents = new ArrayList<>();
// 3anonxeHue chucka
PreparedStatement statement =
con.prepareStatement("INSERT INTO phonebook VALUES(2,?,?)");
for (Abonent abonent : abonents) {
statement.setInt(8, abonent.getId());
statement.setInt(1, abonent.getPhone());
statement.setString(2, abonent.getLastname());
statement.addBatch();
}
updateCounts = statement.executeBatch();
} catch (BatchUpdateException e) {
e.printStackTrace();
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TpaH3akuum

IIpu NpOCKTHPOBAHHH PACIIPEICIICHHBIX CHCTEM YaCTO BO3HHKAIOT CHTYAallHH,
Korja c6oii B CHCTEME WIH KaKoH-THO0 e NepUPEpUHHON YacTH MOYKET IPHBECTH
K 1oTepe HHGOPMALHH WIH K (PHHAHCOBBIM IToTepsiM. IIpocTelnmmM npumMepoM Mo-
MKET CIIYJKUTh IIPHMED C IIEPECUHCIICHHEM JICHET C OJHOIO cycTa Ha Apyrod. Eciu
c60H MPOHU30ILET B TOT MOMEHT, KOIJ]a OIICPAllHsl CHSATHS JCHET C OJHOIO CHETa
VIKE IIPOU3BEJICHA, a ONlEpalUsl 3a4HCJICHUS Ha JAPYIoH CYCET CILEC HE IPOH3BE/CHA,
TO CHCTEMA, IOMYCKAIOIIAs TAKHE CHTYAI[HH, JO/KHA ObITh IIPH3HaHA HE OTBEYAIO-
mielt TpeGoBaHUAM 3aKazyuka. MITH JODKHBI BHITIOJHATHCA 00€ OINEpaluM, HITH
HE BBHIMOJHATHCSA BoBce. Takue ABe olepalliM TPAKTYIOT KaK OAHY H Ha3hIBAaIOT
TpaH3aKIUeH.

TpaH3akuus, WIH JeoBas oNepalis, olpeaciseTcs Kak ¢UHUIA paGoThL, 00Ia-
naroriasg ceorctBamMu ACID:

* AtoMapHOCTh — JiBE WIH GoJlee oNepalyil BRIMOIHSIOTCS BCE HIH HE BHITIOIHS-
€TCS HH OJ{HA. YCIICTIIHO 3aBEPIICHHBIC TPAH3AKIHH (PHKCHPYIOTCS, B CIIy4ae He-
YJauHOTO 3aBEPIIICHUS MIPOHCXOUT OTKAT BCEH TPaH3aKIMH.

* CoDIacoBaHHOCTb — IIPH BO3HHKHOBEHHH COOS CHCTEMA BO3BPALIACTCS B COCTO-
SHHC JO Hayajla HCEYJaBILICHCS TpaH3aKUMH. EciM TpaH3aKIMs 3aBepIUacTcs
YCIICIIHO, TO IIPOBEPKA COIIACOBAHHOCTH YIOCTOBEPSCTCS B YCIICIIHOM 3aBEp-
HICHHH BCEX OTNICPALMH TPaH3aKLHH.

* HM3omupoBaHHOCTH — BO BpEMsl BBIIOJIHCHHS TPaH3aKI[HH BCC 0OBEKTHI-CYIIHO-
CTH, YYaCTBYIOIUCE B HEH, JIOJDKHBI OBITh CHHXPOHH3HPOBAHBIL.

* JloJIIroBEeYHOCTh — BCE H3MCHEHHS, IIPOH3BEACHHBIC C JAHHBIMH BO BpEMs TPaH-
3aKIHH, COXPAHIOTCS, HAIIPHMEP, B 6a3¢ JaHHBIX. DTO NO3BOJISICT BOCCTAHABIIU-
BaTh CHCTEMY.

Jlns pukcanuu pesyasratoB padoThl SQL-0TepaTopoB, JTOTHYECKH BBITOTHSIC-
MBIX B paMKax HEKOTOpOH TpaH3akimu, ucmoiab3dyercs SQL-omepatop COMMIT.
B API JDBC sT1a onepaiius BHIIOIHIESTCS IO YMOTYaHHIO TOCTIE KasKJOTO BBI30Ba
MeTotoB executeQuery() u executeUpdate(). Eciu ke HE0OX0MMO CTpYIITHPO-
BaTh 3aMpPOChl U TOJIFKO MOCIIE STOTO BRIMOIHUTH onepalito COMMIT, cHayamna BBI-
3piBacTest MeTolT setAutoCommit(boolean param) untepdeiica Connection ¢ ma-
pameTpoM false, B pe3yiibTaTe BHINIOJHEHHS KOTOpPOTo TeKyllee coefuHeHHe ¢ BJJ
MEPEXOUT B PEKHUM HEABTOMAaTHYECKOTO TOATBEpHIcHUS onepanuid. Ilocie sToro
BBIIIOJIHEHHE JIFOOOTO 3alpoca Ha H3MCHCHHE HH(popMaluH B TaGuI@axX Gassl JaH-
HBIX HE IIPUBEJIET K HEOOpaTHMBIM IociieicTBHM, 1oka orneparust COMMIT we Gy-
JCT BBIIOJIHCHAa HemocpeiacTBeHHo. IloaTBepicaact BhmonHenue SQL-3ampocos
MeToq commit() uaTepdetica Connection, B pe3yiibTaTe ACHCTBHS KOTOPOIO BCE
H3MCHCHHS TaOJIHIIBI IIPOHM3 BOJSTCS KaK OJIHO JIOTHYECKOE JicicTBHE. Ecin ske TpaH-
3aKI[Us HE BHITIOJIHEHA, TO MeToioM rollback() orMensoTCs IEHCTBHS Beex 3ampo-
coB SQL, HayuHas oT MocieqHETO BhizoBa commit(). B cieqyromiem npumepe uH-
(opmarus 1o6apisieTCs B TaOIHIYY B PSKHME JCHCTBHS TPaH3aKIUUH, IIOJTBEPIUTh
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WIH OTMCHHTH JICHCTBHS KOTOPOH MOMKHO, CHUMASI WITH JIOOARIsAsS KOMMCHTapHH
B CTpOKaxX BbI30Ba MeToioB commit() u rollback().

/F# 6 # TpaH3zakums 110 ePeBoAy AeHEr CO cHeTa Ha cuet # Single

package com.epam.logic;
import java.sql.Connection;
import java.sql.DriverManager;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sgql.Statement;
public class SingletonEngine {
private Connection connectionTo;
private Connection connectionFrom;
private static SingletonEngine instance = null;
public synchronized static SingletonEngine getInstance() {
if (instance == null) {
instance = new SingletonEngine();
instance.getConnectionTo();
instance.getConnectionFrom();

}
return instance;
}
private Connection getConnectionFrom() {
try {
Class.forName("com.mysql.jdbc.Driver");
connectionFrom = DriverManager.getConnection(
"jdbc:mysql://localhost:3306/testFrom”, “root", "pass");
connectionFrom.setAutoCommit(false);
} catch (SQLException e) {
System.err.println("SQLException: " + e.getMessage()
+ "SQLState: " + e.getSQLState());
} catch (ClassNotFoundException ex) {
System.out.println("Driver not found");
}
return connectionFrom;
}

private Connection getConnectionTo() {
final String connectToAdress = "jdbc:mysql://16.162.4.151:3306/testTo";
try {
Class.forName("com.mysgl.jdbc.Driver");
connectionTo = DriverManager.getConnection(
connectToAdress, "root", "pass");
connectionTo.setAutoCommit(false);
} catch (SQLException e) {
System.err.println("SQLException:
+ "SQLState: " + e.getSQLState());
} catch (ClassNotFoundException e) {
System.err.println("Driver not found");

+ e.getMessage()
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}
return connectionTo;
}
public void transfer(String summa) throws SQLException {
Statement stFrom = null;
Statement stTo = null;
try {
int sum = Integer.parseInt(summa);
if (sum <= 08) {
throw new NumberFormatException(“less or eguals zero");
}
stFrom = connectionFrom.createStatement();
stTo = connectionTo.createStatement();
// MpAH3aKUUS U3 4-x 3anpocoB
ResultSet rsFrom =
stFrom.executeQuery("SELECT balance from table from");
ResultSet rsTo =
stTo.executeQuery("SELECT balance from table to");
int accountFrom = 0;
while (rsFrom.next()) {
accountFrom = rsFrom.getInt(1);
}
int resultFrom= 9;
if (accountFrom >= sum) {
resultFrom = accountFrom - sum;
} else {
throw new SQLException("Invalid balance");
}
int accountTo = 0;
while (rsTo.next()) {
accountTo = rsTo.getInt(1);
}
int resultTo = accountTo + sum;
stFrom.executeUpdate(
"UPDATE table_from SET balance=" + resultFrom);
stTo.executeUpdate("UPDATE table to SET balance=" + resultTo);
// 3aBepuierHue mpaH3aKyuu
connectionFrom.commit();
connectionTo.commit();
System.out.println("remaining on :" + resultFrom + " rub");
} catch (SQLException e) {
System.err.println("sQLState: " + e.getSQLState()
+ "Error Message: " + e.getMessage());
// omxam MpaH3axuuu npu ouubxe
connectionFrom.rollback();
connectionTo.rollback();
} catch (NumberFormatException e) {
System.err.println("Invalid summa:
} finally {
if (stFrom != null) {

+ summa);

3 356



]DBClV

try {
stFrom.close();

} catch (SQLException ex) {
ex.printStackTrace();

}
if (stTo != null) {

try {
stTo.close();

} catch (SQLException ex) {
ex.printStackTrace();

JU1s TpaH3aKUUH CYIIECTBYET HECKOJIBKO THIIOB UTCHHS:

* rps3Hoe uteHHe (dirty reads) MPOHCXOAUT, KOTIa TPAH3AKIHAM pa3pelicHO BH-
JIETh HECOXPAHCHHBIC H3MECHEHHS JaHHBIX. UHBIMH cIIOBaMH, H3MECHEHHS, Clc-
JIaHHBIC B OJTHOH TPAH3aKIHH, BHJIHBI BHE €€ JI0 TOTO, KaK OHa ObIJIa COXpaHEHa.
Ecnu w3meHeHus He GyIyT COXpaHEHBI, TO, BEPOSATHO, JPYTHE TPAH3IAKIHH BbI-
TIOJTHSITH PabOTy Ha OCHOBE HEKOPPEKTHBIX JJAHHBIX;

* HemoBTOpsIOTicecs YTeHHe (nonrepeatable reads) MPOUCXOIMT, KOT/a TpaH3aK-
U A YHTaeT CTPOKY, TPAH3aKIHUSA b H3IMEHSET 5Ty CTPOKY, TpaH3aKIHUI A YHTa-
€T TY JKE€ CTPOKY H TOTy4YacT 0OHOBIICHHBIE JJAHHBIC,

* ¢anToMHoe yTcHHE (phantom reads) IPOUCXOAUT, KOTIA TPAH3AKIHSI A CUHTHIBACT
Bce c1poky, yaorieTBopsionpe WHERE-ycriosmio, Tpamsakius b Berapiser Ho-
BYIO WJIH VIQJISIET OJHY H3 CTPOK, KOTOpasi YAOBICTBOPSIET STOMY YCIIOBHIO, TPaH-
3aKIHs A €IIe pa3 CUUTHIBACT Bee cTpokH, yaorieTBopstonpe WHERE-ycmosmio,
VK€ BMECTE ¢ HOBOHM CTPOKOW HJIM HEJOCUMTABIIKHCH CTApOI.

JDBC yIoBiIeTBOPSCT YPOBHIM H30/BIHH TPAH3aKIMH, ONPEACIICHHBIM B CTaH-

Japte SQL:2003.

VpOBHH H30SIUH TPaH3aKIHH OIPEICICHB B BHAC KOHCTAaHT HHTep(eiica

Connection (110 BO3pacTaHHIO YPOBHS OTPaHUUCHHSL):

+ TRANSACTION NONE — un(popMHpPYET 0 TOM, 4YTO JipaiiBep HE TIOICPHKH-
BacT TPAH3AKI[HH;

* TRANSACTION_READ UNCOMMITTED — no3BonsicT TpaH3aKIMSIM BH-
JIETh HECOXPAHEHHBIC H3MEHEHHS JAHHBIX, YTO pa3periact TPS3HOE, HEMOBTOPS-
fortieecs U (paHTOMHOE YTECHHST,

* TRANSACTION READ COMMITTED — o3HauaeT, 4T0 J060C H3MCHEHHE,
C/IETTAHHOE B TPAH3aKI[HH, HE BUJTHO BHE €€, TOKA OHA HE COXpaHEHa. DTo MPEJI0T-
BpAIIACT TPS3HOE YTCHHE, HO pa3pertiacT HeTIoBTOpSIoITieecs U (JaHTOMHOC,

* TRANSACTION_REPEATABLE READ — sanpeniact rps3Ho¢ H HEMOBTO-
psIroIIieecs YTEHHE, HO (PaHTOMHOE Pa3peIICHO;
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¢ TRANSACTION_SERIALIZABLE — onpeaensct, 4YTo IPS3HOE, HEMOBTOPSI-
tonieecs H (JaHTOMHOE YUTCHHS 3aIPCILCHBI.

Meron boolean supportsTransactionIsolationLevel(int level) unTepdeiica
DatabaseMetaData onpenendet, noaJepyKUBacTCs JIM 3aJaHHBIH YPOBCHb H30JI-
MU TpaH3aKLUMH.

B cpoto ouepenb, MeTosl HHTEp(deiica Connection ompeerstOT TOCTYII K YPOB-
HIO M30JISILIUH:

int getTransactionIsolation() — Bo3BpamaeT TeKyIHi YpOBSHb H3OIAIHHU;

void setTransactionIsolation(int level) — ycraHaBmuBaeT HeoOXOUMBIH ypo-
BCHb.

Toukn COXpaHeEHUs

Touku coxpaHeHHUS, IpeJcTapIsieMble KiaccoM java.sql.Savepoint, narot jo-
TOJTHUTCITBHBIH KOHTPOJIb HAJ TpPaH3aKIUSAMH, HpuBs3biBas u3MmeHeHus CVYB]]
K KOHKPETHOH TOUKE B 0OIaCTH TPaH3aKI[MM. YCTaHOBKOH TOYKH COXpaHEHHS 000-
3HaYyaeTcs JIOTHUESCKAs TOUKa BHYTPH TPAaH3aKI[HH, KOTOpas MOXET OBITh HCTIOIB30-
BaHa JUI4 OTKaTa JaHHBIX. Takum oOpasoM, eciIu MpoUH30HAET OMHUOKA, MOJKHO BBI3-
Bath MeToA rollback(Savepoint point) J1s oTMEHB BceX H3MEHEHHH, KOTOpPHIC
OBUTH C/IeNaHBI Moclle TOUKH coxpaHeHHs. Metos boolean supportsSavepoints()
untepdeiica DatabaseMetaData ucnonb3yetcs I TOTO, YTOOBI OMPECITHTS,
TMoJACpKUBaeT U Touku coxpaHeHus Jpausep JDBC u cama CYB]l. Metonn
setSavepoint(String name) u setSavepoint() Bo3Bpamiator o6bekT Savepoint HH-
Tepdetica Connection H HCHOJIB3YIOTCS JUI1 YCTAHOBKH HMCHOBAHOH HJIM He-
HMCHOBAHOM TOUKH COXpaHCHHS BO BpeMs TEKYyILCH TpaH3akuuH. IIpu sToM HOBast
TpaH3aKLUs Oy/leT HayaTa, €CJIM B MOMCHT BbI30Ba setSavepoint() He OyJeT aKTUB-
HOW TpaH3aKIUH.

Data Access Object

IIpu co3nanuu HHPOPMALTHOHHOH CHCTEMBI BBRISBISFOTCS. HEKOTOPBIE CJIOH, KOTO-
phIC OTBEHAIOT 33 B3aHMOACHCTBHE PA3THYHBIX YacTeH NpuwiokeHus. CBs3b ¢ 6a3oi
JAHHBIX SBIISCTCS BAYKHOH YacThIO JHOOOH CHCTEMBI, TOSTOMY BCEIA BBLICISICTCS
YyacTh KOJa, OTBETCTBCHHAS 3a Tepefady 3anpocoB B BJ[ u 06paGoTKy moTyyeHHBIX
ot Hee orBetoB. Obiiee onpenencuue mabmoHa Data Access Object TpakTyeT
€ro Kak npocnoiky mexay npuwioskeadeM u CYB/l. DAO aGerparupyer Ousnec-
CYIIHOCTH CHCTEMBI U oTpakacT uxX Ha 3amucu B BJI. DAO omnpegensier oOmue
CMOCOOBI UCTIONTb30BaHUS COSTHHEHHS ¢ BJ, MOMEHTHI €10 OTKPBHITHS H 3aKPBITHS
WITH W3BJICUCHHS U BO3BpaleHus B myil. B o6mem ciydyae DAO MokHO ompeie-
JSATH TaKUM 0Opa3zoM, YTOOHI ObIIa BO3MOXKHOCTH TOJMEHBI OJHOW MOJCTH Ga3bl
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JIaHHBIX Jipyroi. Hanpumep: pesiMoHHYIO 3aMEHUTH Ha OOBbEKTHYIO HIIH, YTO IIPO-
mie, MySQL Ha Oracle. B mpakTuieckoM IporpaMMHpPOBaHHH TaKHE II0OATbHBIC
3aJ1a4d CTaBATCS KpaWHE PEAKO, IO3TOMY OYJET IPHBEIACHO HECKOIBKO CIIOCOOOB
OpraHU3aIHK B3auMoeHcTBHS ¢ B]l, omIHYaronmxcs ypoBHEM HCIIO/Ib30BAHUS KOH-
HekTa K B][ 1 opranuzanucii paGoTsl ¢ GU3HEC-CYIIHOCTIMH.

Bepmmna uepapxuu DAO npencrapisget cobol Kiace WM HHTEpdeic ¢ omnmca-
HHEM OOIIHX METOMOB, KOTOPHIE OYIYT HCIOMB30BATHCS MPH B3AaHMOJICHCTBHH C Ta-
Omuneit Wik rpynmoi Tabmun. Kak mpaBuito, 3To MeToJIsl BHIOOpa, MOHCKA CYIIHO-
CTH TI0 MIPU3HAKY, JT0OARIICHHE, YAJICHHE H 3aMEHa HH(OpPMATHH.

JEH 7 # obtHe METOALI B3IaUMOACHCTBHSA C MOACABIO AAHIHbI

package by.bsu.simpledao;

import java.sql.Connection;

import java.sgql.SQLException;

import java.sgql.Statement;

import java.util.List;

import by.bsu.subject.Entity;

public abstract class AbstractDAO <K, T extends Entity>
public abstract List<T> findAll();
public abstract T findEntityById(K id);
public abstract boolean delete(K id);
public abstract boolean delete(T entity);
public abstract boolean create(T entity);
public abstract T update(T entity);

-

HaGop MeToJ0B MOYKET BapbHPOBAThCS B 3aBHCHMOCTH OT JIOTHKH TIPUIIOKCHHUSL.
ITapametp K ommchiBacT, Kak IpaBHiIo, KIOY B TaGJIHIlE, TaK KaK pekas TaGluIa,
cojiepaKariasi oMMcaHue CYIHOCTH, 00X0oUTCa 6¢3 MepBHYHOTO Komoya. [lapamerp
Entity onpenernseT ob1yro GU3HEC-CYIIHOCTh, OT KOTOPOH Hac/IeMyroTcs Bee Ou3-
HEC-CYIIHOCTH cHcTeMBl. Kitace MokeT coepskaTh TakKe METOABI BO3BPAILCHHUS
COC/IMHCHUS B ITyJI HJIH €TI0 3aKPBITHS, a TAlOKE 3aKpBITUI SK3eMIULipa Statement
B BHJC:

public void close(Statement st) {
try {
if (st != null) {
st.close();
}
} catch (SQLException e) {
// no02 o HeBo3MoxHOCMU 3axpeimus Statement

}
}
public void close(Connection connection) {
try {

if (connection != null) {
connection.close();
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}
} catch (SQLException e) {
// 2eHepayus UCKMHYeHUd, M.K. Hapyuwdemcs paboma nyna

DAO. YpoBeHb MeTOAQ

Peamusanusa DAO 71 KOHKpeTHOTO GH3HEC-00BEKTa HMEET MIAHC BBINIIETH Clle-
JyroIM o6pazoM. HacTs METOOB MOYKET OCTAaThCs HEPEaTH30BAaHHOH, KpOME TOTO,
MOTYT J00aBIAThCS COOCTBEHHBIC METOJBL, ONPE/CIIHTh KOTOpBIE B Gollee obIeM
KIacce HEBO3MOXKHO M3-3a y3KoM oGnacTu NmpuMeHeHHs. B naHHOM ciydae 310 MeTof
Abonent find AbonentByLastName(String name).

Peanusanus Ha ypoBHE METOAA IIPEATIONAracT UCIIOIb30BAHHE COCAMHCHUS JUISL
BBINIOJIHCHHS. CAHHCTBEHHOIO 3aIIPOCa, T. €. COCAMHCHHC OYIET MOJIYYCHO H3 IyJIa
B HayaJic paGoTHl METOJ]a U BO3BPAILCHO I10 €T0 OKOHYAHHH, YTO B OOILEM CIIy4ac
HC SIBJISICTCS YKOHOMHBIM PEILICHHCM.

S/ # 8 # KOHKDETHAS PEarH3aLNg B3AHMOAEHCTEHS € MOAGABIO AHH

package by.bsu.simpledao;
import java.sql.Connection;
import java.sql.PreparedStatement;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sgl.Statement;
import java.util.*;
import by.bsu.pool.ConnectionPool;
import by.bsu.subject.Abonent;
public class AbonentDAO extends AbstractDAO <Integer, Abonent> {
public static final String SQL SELECT ALL_ABONENTS = “SELECT * FROM phonebook";
public static final String SQL_SELECT ABONENT BY LASTNAME =
"SELECT idphonebook,phone FROM phonebook WHERE lastname=?";
@0verride
public List<Abonent> findAll() {
List<Abonent> abonents = new ArrayList<>();
Connection ¢n = null;
Statement st = null;
try {
cn = ConnectionPool.getConnection();
st = cn.createStatement();
ResultSet resultSet =
st.executeQuery(SQL_SELECT ALL_ABONENTS);

while (resultSet.next()) {
Abonent abonent = new Abonent();
abonent.setId(resultSet.getInt("idphonebook™});
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abonent. setPhone(resultSet.getInt("phone™));
abonent.setLastName(resultSet.getString("lastname"));
abonents.add(abonent);

}
} catch (SQLException e) {

System.err.println("SQL exception (reguest or table failed): " + e);
} finally {
close(st);
// Kod Bo3Bpauenus s3x3emnaapa Connection 6 nyn
}
return abonents;
}
@0verride
public Abonent findEntityById(Integer id) {
throw new UnsupportedOperationException();
}
@0verride
public boolean delete(Integer id) {
throw new UnsupportedOperationException();
}
@0verride
public Abonent create(Abonent entity) {
throw new UnsupportedOperationException();
}
@0verride
public Abonent update(Abonent entity) {
throw new UnsupportedOperationException();
}
// cobcmBernbili Memod DAO
public Abonent findAbonentByLastName(String name) {
Abonent abonent = new Abonent();
Connection ¢cn = null;
PreparedStatement st = null;
try {
cn = ConnectionPool.getConnection();
st =
cn.prepareStatement (SQL_SELECT ABONENT BY LASTNAME);
st.setString(1, name);
ResultSet resultSet =st.executeQuery();
resultSet.next();
abonent.setId(resultSet.getInt("idphonebook"));
abonent. setPhone(resultSet.getInt("phone™));
abonent.setLastName(name);
} catch (SQLException e) {
System.err.println("SQL exception (reguest or table failed): " + e);
} finally {
close(st);

// Kod Bo3Bpauenus s3x3emnaapa Connection 6 nyn

}

return abonent;
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}
@0verride
public boolean delete(Abonent entity) {
throw new UnsupportedOperationException();

SQL-3ampocsl pa3MenatoTes B CTATHYECKUX KOHCTaHTax Kiacca. B penkux cimy-
YasiX 3alPOCH MOTYT XPaHUTHCS BHE CHCTEMBI B Xml WiH properties ¢aiinax.

B 1aHHOM IpHMEpe HCTMOIB30BAIICS MY COSHHEHHH, KOH(PUTYpaIHs KOTOPOTO
3aaetcs B paiisie KoH(pHUrypanuu context.xml.

S # 9 # cTanAapTHblt 0yA coeanHenniit # ConnectionPoal. java 3

package by.bsu.pool;
import java.sql.Connection;
import java.sql.SQLException;
import javax.naming.Context;
import javax.naming.InitialContext;
import javax.naming.NamingException;
import javax.sgl.DataSource;
public class ConnectionPool {
private static final String DATASOURCE_NAME = "jdbc/testphones™;
private static DataSource dataSource;
static {
try {
Context initContext = new InitialContext();
Context envContext = (Context) initContext.lookup("java:/comp/env"};
dataSource = (DataSource) envContext.lookup(DATASOURCE NAME);
} catch (NamingException e) {
e.printStackTrace();

}

private ConnectionPool() { }

public static Connection getConnection() throws SQLException {
Connection connection = dataSource.getConnection();
return connection;

}

// Memod Bo3Bpauerus Connection 8 nyn

}

OcoGeHHOCTH KOH(UTYPUPOBAHHS H HCIIOIB30BAHHS CTAHIAPTHOTO ITYJIa COCTH-
HCHUI MPUBCICHBI B KOHI[E TIABH 16.

DAO. YpoBeHb KAacca

Peanusarus Ha ypoBHE Kilacca TOpa3yMeBAcT HCMOTb30BAHHE OJTHOTO KOHHEKTa
k Oa3e JaHHBIX JUTS BRI30BA HECKOITBKHX METOZIOB KoHKpeTHOTO DAO Knmacca. B stom
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ciy4ae BepnmHa Hepapxud DAO B kauecTBe MO MOYKET OOBSBIIATH CaM KOHHEKT
kK CYB]I witu ero 060J104Ky, KpOME CTaHIapPTHOTO Habopa METO0B, HATIPHMED:

/E#10 # DAO ¢ norem Connection # AbstractDA

package by.bsu.simpledao;
import java.sgl.Statement;
import by.bsu.action.WrapperConnector;
public abstract class AbstractDAO {
protected WrapperConnector connector;
// Memolsi 006aBAeHUA, NOUCKA, 3GMEHs, YOanerus
// Memolsi 3aKpsimus KoHHekma u Statement
public void close() {
connector.closeConnection();
}
protected void closeStatement(Statement statement) {
connector.closeStatement (statement);

Peanuzanus koakpetHoro DAO 1pu TakoM IIOCTPOCHUH B3aUMOJICHC TBHS HUKOT-
Jla B METOJIE HE JIOJDKHA 3aKpBIBaTh cocuHeHUuE. CocIUHEHUE 3aKpBIBacTCs B TOH
YacTH GH3HEC-JIOTHKH, OTKY/a BRIOITHSFOTCS oopanieHus k DAO.

/*# 11 # DAO yposre kaacca # AbonentDAQ. java %

package by.bsu.simpledao;
import java.sql.ResultSet;
import java.sql.SQLException;
import java.sql.Statement;
import java.util.*;
import by.bsu.action.WrapperConnector;
import by.bsu.subject.Abonent;
public class AbonentDAO extends AbstractDAO {
public static final String SQL SELECT ALL ABONENTS =
"SELECT * FROM phonebook™;
public AbonentDAO() {
this.connector = new WrapperConnector();
}
public List<Abonent> findAll() {
List<Abonent> abonents = new ArraylList<>();
Statement st = null;
try {
st = connector.getStatement();
ResultSet resultSet =
st.executeQuery(SQL SELECT ALL_ABONENTS);
while (resultSet.next()) {
Abonent abonent = new Abonent();
abonent.setId(resultSet.getInt("idphonebook"));
abonent. setPhone(resultSet.getInt("phone™));
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abonent.setLastName(resultSet.getString("lastname"));
abonents.add(abonent);
}
} catch (SQLException e) {
System.err.println("SQL exception (request or table failed):
} finally {
this.closeStatement(st);

+e);

}

return abonents;

}
// Opyaue memodsi

Coenunenuce ¢ 6a30d JaHHBIX HHHIUHPYET KoHCTpyKTOp DAO, nmubo momyyaer
ero u3 myina. B MeTo/ie ocTaroTes BO3AMOYKHOCTH I10 CO3JJaHHIO 3K3eMIULIpa Statement
JUISL BBITTOJTHEHHS 3aIIPOCOB H €T0 3aKPHITHIO. B TaHHOM peaTH3aliy HCIOIb30BaJICS
KJ1acc-00epTKa JUI COCMHESHHUS, HHKATICYTHPYIONIHHA TIPOTece CO3/JaHUs COSTUHE-
HHUS U YOPOINAIONIHA eT0 HCMoimb3oBaHHe. Takoil MOAXo/ MPH OpraHH3AIHH ITYIIa
COCTUHEHHH U3 HK3EMIUTIPOB KJIACCOB-00EPTOK PE3KO 3aTPYAHICT MOMAJaHHE B YT
«TUKHX» COCMHEHUH, CO3TAHHBIX MPOTPAMMHUCTOM B 00XOT IMyIIa.

/¥ # 12 # kaacc-oboAoqKa coeanHenna # WiapperConnect

package by.bsu.action;

import java.sql.Connection;

import java.sql.DriverManager;

import java.sgl.Statement;

import java.sql.SQLException;

import java.util.MissingResourceException;

import java.util.Properties;

import java.util.ResourceBundle;

public class WrapperConnector {

private Connection connection;
public WrapperConnector() {
try {
ResourceBundle resource =
ResourceBundle.getBundle("resource.database");
String url = resource.getString("url™);
String user = resource.getString(“user");
String pass = resource.getString(“password");
Properties prop = new Properties();
prop.put(“user", user);
prop.put(“password”, pass);
connection = DriverManager.getConnection(url, prop);
} catch (MissingResourceException e) {

System.err.println(“properties file is missing " + e);
} catch (SQLException e) {
System.err.println("not obtained connection " + e);
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}
public Statement getStatement() throws SQLException {
if (connection != null) {
Statement statement = connection.createStatement();
if (statement != null) {
return statement;

}

throw new SQLException("connection or statement is null");

}
public void closeStatement(Statement statement) {
if (statement != null) {

try {
statement.close();

} catch (SQLException e) {
System.err.println("statement is null " + e);

}
public void closeConnection() {
if (connection != null) {

try {
connection.close();
} catch (SQLException e) {
System.err.println(" wrong connection™ + e);

}

// Opyaue Heobxodumsie denezupoBanHsie Memodsi uHmep@elica Connection

DAO. YpoBeHb AOTHMKH

Ha npaxTrKe yarie Bcero BO3HHKACT HEOOXOJTAMOCTD TPH BHITTOTHEHHH 3aMpoca
MOJTh30BATENS 00paImaThes cpasy K HECKOIbKHM BeTBIM DAO H HCIONMB30BaTh TIPH
3TOM ¢THHCTBEHHOE coenuneHue ¢ B/, B sTom ciydae coenunenue ¢ B] co3naercs
HIJTH H3BJICKAaETCS U3 MYITa JIo co3/laHus Sk3eMtsapoB DAO, a 3akpeiBacTes, COOTBET-
CTBEHHO, TIOCIIC BRITTOJTHEHUS BeeX oOpanienu k B,

/# 13 # DAO ¢ norem Connection 663 npaMort HHILMAAH3atH #

package by.bsu.simpledao;
import java.sql.Connection;
import java.sgql.SQLException;
import java.sgql.Statement;
import java.util.List;

import by.bsu.subject.Entity;
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public abstract class AbstractDAO <T extends Entity> {
protected Connection connection;
public AbstractDAO(Connection connection) {
this.connection = connection;
}
public abstract List<T> findAll();
public abstract T findEntityById(int id);
public abstract boolean delete(int id);
public abstract boolean delete(T entity);
public abstract boolean create(T entity);
public abstract T update(T entity);
public void close(Statement st) {
try {
if (st != null) {
st.close();
}
} catch (SQLException e) {
// o2 o HeBosMmoxHocmu 3axkpeimus Statement

/¥ # 14 # nprmeprble pearnsaui DAO # AbonentDAC. java # P,

package by.bsu.simpledao;

import java.sql.Connection;

import java.sql.PreparedStatement;

import java.sgl.ResultSet;

import java.sql.SQLException;

import java.sqgl.Statement;

import java.util.*;

import by.bsu.subject.Abonent;

public class AbonentDAO extends AbstractDAO <Abonenty> {
public AbonentDAO(Connection connection) {

super(connection);

}
// peaauzayuu MemodoB

}

package by.bsu.simpledao;

import java.sql.Connection;

import java.util.List;

import by.bsu.subject.Payment;

public class PaymentDAO extends AbstractDAO <Payment> {
public PaymentDAO(Connection connection) {

super(connection);

}

// peanusauuu MemodoB

}

rae Payment npeictapiseT Kiacc-CyIHOCTD B BHAE Mo[KIacca kiacca Entity.
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CxeMaTH4ECKH IPHMEHCHHE STOTO IOAX0]a MOYKHO YBUAETh B MeTo/te doLogic()
kimacca SomeLogic.

/* # 15 # ucnioaszosanme DAC Ha ypoBHe AorHik # Somelo

package by.bsu.logic;

import java.sgl.Connection;

import java.sql.SQLException;

import by.bsu.pool.ConnectionPool;

import by.bsu.simpledao.AbonentDAO;

import by.bsu.simpledao.PaymentDAO;

import by.bsu.subject.Abonent;

import by.bsu.subject.Payment;

public class SomelLogic {

public void doLogic(int id) throws SQLException {

// 1. cozdanue-nonydeHue coeluHeHUS
Connection conn = ConnectionPool.getConnection();
// 2. onmkpsmue MpaH3aKuuu
conn.setAutoCommit (false);
// 3. UHUQUAU3auua Heobxolumbix 3Kx3emnnapoB DAO
AbonentDAO abonentDAO = new AbonentDAO(conn);
PaymentDAO paymentDAO = new PaymentDAO({conn);
// 4. Bsinoaxerue 3anpocoB
abonentDAO.findAll();
paymentDAO.findEntityById(id);
paymentDAO.delete(id);
// 5. 3axpsmue mpaH3laxyuu
conn.commit();
// 6. 3axkpsmue-B036pauerue coeduHerUs
ConnectionPool.close(conn);

3asaHmsa K raase 12

Bapuant A

B kaskioM u3 3a7aHHH HeoOX0JUMO BBITIOJIHUTH CIICAYIOIHE ASHCTBUS:
* OpPTraHHU3AIHIO COCAUHECHUS ¢ Ga30H JAaHHBIX BRIHECTH B OT/IC/IbHBIH Kilace, METOJ
KOTOPOTO BO3BPAIACT COEHHCHHC,
» co3aatk BJI, IlpuBecTr TaGIUIBI K OHON H3 HOPMHPOBAHHBIX (popM;
* CO3AaTh KJIACC JUIS BBHIIOTHCHHS 3allpOCOB Ha H3BJICUCHHE HH(popMaImHu U3 bJ[
C HCTIOIb30BaHHEM KOMITHIIHPOBAHHBIX 3alIPpOCOB;
*  CO3AaTh KJIacC Ha MOJH(PHUKAIHIO HHPOPMATIHH.
1. daiinoBas cuctema. B bJ[ xparuTcs HHpOpMaIus o aepeBe KaTaaoros (aiino-
BOH CHCTEMBI — KaTaJIOTH, NOJKATaJIOTH, (aHIbl.
JU1s KaTaloToB HECOOXOAUMO XPAHHTB:
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— POAUTEIBCKUH KAaTAJIOT;

— Ha3BaHHE.

Jlnst paiinoB HeEoOXOMHMO XPAHHTS:
— POAUTEIBCKUH KAaTAJIOT;

— Ha3BaHHE,

— MECTO, 3aHHMAaeMO€ Ha JIHCKE.

OmnpenenuTh NOTHBIH MYTh 3aJJaHHOTO (haiina (KaTamora).

IocunTtaTh KOIHYECTBO (paiyIoB B 33/JAHHOM KaTaJlore, BKITIOYas BIIOXKCHHBIC
(haiisThI U KaTaoTH.

IloxcuuTaTs MECTO, 3aHUMaeMOE Ha JIUCKE COJEP’KUMBIM 3a/{aHHOTO KaTajlora.
Haiitu B 6a3e aiiitsl 1o 3a1aHHON MacKe ¢ BRIIAYCH TIOTHOTO Ty TH.
IlepeMecTHTH (haliiTbl H MO KATATIOTH H3 OJJHOTO KaTajlora B IpyToH.

ViamuTs (paiiyIel H KaTaJoTH 33JaHHOTO KaTaJora.

2. Bupgeotekxa. B BJl xpanutcs undopMamms o JoManmen BHJICOTEKS: (PHIBMBL,
aKTEPhI, PEIKHCCEPHL
JU1st puIbMOB HEOOXOTHMO XPAHHTD:
— Ha3BaHHE,
— HMCHA aKICpoB;
— JIaTy BBIXO/A;
— CTpaHy, B KOTOPOH BBITYIICH (hHIBM.
JU1s1 aKTEPOB H pEKHCCEPOB HEOOXOMUMO XPAHUTh:
— ®UO;
— JIaTy pOXKJICHHUSL.

Haiitn Bce pUIBMBI, BHIITIC/IIHE Ha SKpaH B TEKYIIEM H MPOIIIIOM TOTY.
BriBectr HHpOpMaIHIo 06 akTepax, CHHMABIIHXCS B 3aTaHHOM (pHIIbMe.
Brieectr HHpOpMAIHIO 06 aKTepax, CHUMABIIHXCS KAK MUHUMYM B N (hHtb-
Max.

BeiBectr HHpopMaInmio 06 akTepax, KOTOPBIC OBUIH PEKHCCEPAMHU XOTS ObI
OJTHOTO U3 (PHITHMOB.

Vianuth Bce (hUIBMBI, JJaTa BBIX0JIa KOTOPBIX Obla Gojlee 3aJaHHOTO YHCIIa
JeT Hasa,

3. Pacnucanue sanaruii. B BJ[ xpanutca undopmaitus o npernogaBaTesisx U mpo-
BOJMMBIX HMH 3aHATHSX.
Jl1s pe;MEeTOB HEOOXOJUMO XPAaHHTh:
— Ha3BaHHE,
— BpEMS TIPOBE/ICHHS (JICHD HEICITH);,
— ayTHTOPHH, B KOTOPBIX IIPOBOJSATCS 3AHITHSL
Jl1s mpenojaBaTenei HEOGXOAUMO XPAHHTB!
— ®UO;
— TIPEMETHI, KOTOPHIC OH BEJIET;
— KOJTHYECTBO Tap B HEACTIO TIO KOKOMY TIPE/IMETY,
— KOITHYECTBO CTY/ICHTOB, 3aHUMAFOTIHXCS Ha KOKIOH Tape.
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* BriBectu HHpoOpMALHIO O NPENOJABATEIIX, pAOOTAIONMX B 33 JaHHBIH JICHb
HEJICIH B 33JaHHOM ayTUTOPHH.

* BriBecTd HHpOPMAIHIO O IPENOJABATEIIX, KOTOPHIC HE BEAYT 3aHATHS B 3a-
JAHHbIA JCHD HEICIIH.

* BriBecTH JHH HEACIH, B KOTOPBIX IPOBOJUTCS 33JaHHOC KOJIHYCCTBO 3aHS-
THH.

e BrIBecTH JHH HEJENH, B KOTOPBIX 3aHATO 3aJJaHHOE KOJTHUECTBO ayUTOPHIL.

 llepeHecTH NepBBIe 3aHATUS 3aJaHHBIX JTHEH HEJENH Ha IOC/IEHEE MECTO.

IIucbma. B B[ xpauutcs uHpOpMAIUS 0 TIHCHMAX H OTIPABITSIONIUX HX JTFO/ISX .

Jits monieit HeoOX0TUMO XPaHHUT:

— OHO;

— JaTy pOXKJICHHSL.

JU1s muceM HeoGXOTUMO XPaHUTh:

— OTIIpaBUTEIL,

— HOJIy4aTeIst,

— TeMy IIUChMa;

— TCKCT ITHChMa;

— JaTy OTIIPaBKH.

* Hailitu nosis30BaTers, AJIMHA MHCEM KOTOPOTO HAUMEHBILASL.

* BriBecTd HHpOPMAIHIO O IOIB30BATEIIIX, a TAKKE KOJIHUCCTBE NOJTyYCHHBIX
H OTIIPABJICHHBIX HMH ITHCbMaXx.

* BriBecTd HHpOPMAIHIO O IT0IB30BATEIISIX, KOTOPHIC MOIYYWIH XOTS OBl OJTHO
COOOIIEHHE ¢ 3aJaHHOM TEMOH.

* BeIiBecTH HHPOPMAIHIO O TTOJTH30BATENSIX, KOTOPBIC HE TIOTYYaITH COOOIICHHS
C 3aJJaHHOH TEMOH.

e HampaBHuTh MHCHMO 3aJAaHHOTO YEIJIOBEKA C 33/laHHOH TeMOH BCEM ajipecaTaM.

CyBenupbl. B BJ[ xpanutcs wHpOpMAIUSI 0 CYBEHHPAX U HX TIPOU3BOTHTENSX.

JU1s1 cyBEeHHpPOB HEOOXOTUMO XPAHHUT!

— Ha3BaHHE,

— PEKBH3HTHI IIPOH3 BOJUTENLS,

— JaTy BBIITYCKa,

— ICHY.

JU1s IIpOU3BOIUTEIICH HCOOXOAMMO XPAHHTh:

— Ha3BaHHE,

— CTpaHy.

* BriBectu HH}pOpMALHUIO O CYBEHHPAX 33JaHHOTO MPOU3BOJUTCIISL

* BriBectu HH}pOpMALHUIO O CYBEHHpPAX, IPOU3BEACHHBIX B 33laHHOH CTPaHE.

* BriBectd HHpOpMALHUIO O MPOU3BOJUTEIIIX, YbH LICHBI HA CYBCHUPHI MCHBIIIC
3aJITAaHHOM.

* BriBecTH HHPOPMAIHIO O MPOH3BOHTEISX 33JaHHOTO CYBCHHpA, NMPOH3BE-
JIEHHOTO B 3aJJaHHOM TOJY.

e ViamuTh 33aHHOTO TIPOU3BOUTENS H €TO CYBEHUPHI.
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6.

3aka3. B BJ{ xpanutcs uHpOpManus o 3aka3ax Mara3uHa H ToBapax B HHX.

Jis 3akaza HEOGKOUMO XPaHHT!

— HOMEp 3aKa3a;

— TOBaphl B 3aKase;

— JaTy MOCTYIUICHHSL

Jlms ToBapoB B 3aKka3e HEOOXOHMO XPaHHTh:

— TOBap;

— KOJTHYECTRO.

Jlms ToBapa HEOOXOTHMO XPAHHUTB:

— Ha3BaHHUE,

— OTHCAHHE;

— TICHY.

* BrIBeCTH MOIHYIO HHPOPMAIHIO O 3aJAHHOM 3aKa3e.

* BriBecTd HOMEpa 3aKa30B, CyMMa KOTOPBIX HE IIPEBOCXOAMT 3aJaHHYIO H KO-
JIHYECTBO Pa3/IMYHBIX TOBAPOB PABHO 33JaHHOMY.

» BriBecTd HOMEpa 3aKa30B, COACPIKAIIMX 33 aHHBIH TOBap.

» BriBecTd HOMEpa 3aKa30B, HE COACPIKAIIUX 3aJAHHBIH TOBAp U IIOCTYIIHBILMX
B TEYECHHE TEKYIIETO JIHS.

» CdopMupoBaTh HOBBIH 3aKa3, COCTOSIIMA H3 TOBapOB, 3aKa3aHHBIX B TEKY-
IIHH JICHb.

* VianuTh BCE 3aKa3bl, B KOTOPHIX IIPHCYTCTBYET 33 JaHHOEC KOJIHUECTBO 3a0aH-
HOI'O TOBapa.

I ponykmus. B B][ xpanutcs uHpOpMaIus o MPOAYKI[HHA KOMITaHHH.

Jls mpoy KK HEOOXOTHMO XPAHHUTE:

— Ha3BaHHUE,

— TPYNITY TPOAYKIHH (TeledOHBI, TEIICBH30PHI U JP.);

— OTHCAHHE;

— JaTy BBITYCKa;

— 3HAYCHHS MapaMETPOB.

JI1s rpyII POy KUK HEOOXOJUMO XPaHUTh:

— Ha3BaHHUE,

— IIEpEUCHB IPYIII APAMETPOB (pa3MEPHI U JIp.).

Jiis rpymin napamMeTpoB HEOOXOIHMO XPAHUTh:

— Ha3BaHUE,

— IIEpEUCHB [TAPaMETPOB.

Ji1s mapaMeTpoB HEOGKOUMO XPaHHUTh:

— Ha3BaHHUE,

— CJIUHHILY H3MEPEHHSL

* BriBecTd nepeyeHb IIapaMeTPOB UL 3aJaHHOH IPYIIIBL POy KIHH.

* BrBecTH nepeyeHb MPOAYKIHH, HE COIepKaNHi 3aJaHHOTO TapaMeTpa.

* BeiBecTH HHOOPMAIIHIO O TPOAYKIHH JUTS 3aTaHHOM TPYIIIHI.

* BeiBecTd HHPOPMAIHIO 0 MPOAYKIHH H BCEX €€ MAPaAMETPAX CO 3HAUCHHSIMH.
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* Viamuts u3 6a3bl MPOLYKIHIO, COACPIKAILYIO 33/IaHHBIC IIAPAMETPHL

» llepemMecTuTh IpyIITy HApaMETPOB H3 OJHOH I'PYILIEI TOBAPOB B JIPYTYIO.

Ilorona. B BJI xpanutcst HHGOPMAIUS O TOTOJIC B PA3NTHYHBIX PETHOHAX.

JIs moroibl HEOOXOAUMO XPAHHTB!

— PETHOH;

— Jary;

— TEMICpaTypy;

— OCajIKH.

Jlnst perHoHOB HEOOXOTHMO XPAHHTE:

— Ha3BaHHUE,

— IUIOIIA/b;

— THII JKUTEJICH.

Jlns THNOB >kUTENCH HEOOXOTUMO XPAHHTh!

— Ha3BaHHE,

— SI3BIK OOILCHHS.

* BriBecTH CBEICHHUS O IIOI0JE B 33)IaHHOM PETHOHE.

* BeiBecTd JaThl, KOIjla B 3aJJaHHOM PETHOHE IIEJI CHET M TeMIlepaTypa Obuia
HIDKE 3aJaHHOHA OTpHLATEIILHO .

* BriBecTd HHpopManHIo 0 MOTO/C 32 MPOIIEAIIYIO HEJETIO B PETHOHAX, YKHTE-
JIH KOTOPBIX OOIIAFOTCS HA 3aJAHHOM SI3bIKE.

* BbIBECTH CPEIHIOIO TEMIIEPATYPY 3a IPOLICAIIYIO HEACIIO B PETHOHAX C IIJIO-
I[AJIbE0 OOJIBINCE 33 JAHHOM.

Marazun yacoB. B BJ[ xpanutcst uHdopMarus o yacax, POJArOTIHXCS B MATA3HHE.

Jlnst yaco®B HEOOXOTUMO XPAHHTH!

— MapKy,

— THI (KBapIEBbIe, MCXaHHUCCKHE);

— TeHy;

— KOJTHYECTBO;

— PEKBH3HTHI TIPOU3 BOTHTESL.

Jlns mpou3BoHTENEH HEOOXOIHMO XPAHUTh:

— Ha3BaHHUE,

— cTpaHa.

* BeiBecTH MapKH 33JJaHHOTO THIIA YACOB.

* BriBecTu HHpOPMANHIO 0 MEXaHHYECKHX Yacax, [CHA Ha KOTOPHIC HE IPEBHI-
IIaeT 3aJaHHYIO.

* BeiBecTH MapKH 4acoB, H3TOTORJICHHBIX B 33JaHHOH CTpaHeE.

* BeiBecTH IPpoH3BOAHTENICH, 00II[asi CYMMa 4acoB KOTOPHIX B MarasHHE HE Ipe-
BBIIIIACT 33JIaHHYIO.

Topona. B B]I xpanurcst uHbOpMAIHS O TOPOJAX H UX KHTCIIX.

Jlns ropo1oB HEOOXOTHMO XPAHHTH!

— Ha3BaHHUE,

— TO/l OCHOBaHHST,
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— IUIOIAJb,

— KOJIMYECTBO HACCIICHHS JUIS KaYKA0I0 THIIA JKUTCIICH.
JIoist THNOB JKHTEIEH HEOOXOMUMO XPAHUTh:

— TOpOJ IPOKHUBAHHUS,

— Ha3BaHHC,

— SI3BIK OOIEHUS.

BeiBecTd HHpopMAIHIo 060 BCEX KHUTEISIX 33aHHOTO TOPOJIa, pa3ToBapHBa-
OMIMX Ha 33/TaHHOM SI3BIKE.

BeiBecTd HH(pOpManHIo 060 BceX TOpoAax, B KOTOPHIX MPOKHBAIOT SKHTETH
BBIOPaHHOTO THIIA.

BeiBecTH HHpOpPMAIHIO O TOpPOJE C 3aJaHHBIM KOJIHYCCTBOM HACEIICHHUS
U BCEX THIAX >KUTEJICH, B HEM TPOXKHBAIOIIIHX.

BeiBecTH HHPOPMAIHIO O CAMOM JIPEBHEM THIIE JKHTEIICH.

11. Ilnanersl. B BJI xpanutcs uHpopMaIms o IIaHETax, HX CIIyTHHKAX H Iajlak-
THKaXx.
JU1s1 w1aHeT HEOOXOUMO XPaHHUTh:
— Ha3BaHHE,
— pajiHyc;
— TEMIIEpaTypy A7Ipa;
— HaTH4yHe atMocdepsl;
— HATHYHE KU3HH,
— CIIyTHHKH.
JI1st CITYy THUKOB HEOOXOTUMO XPAHHTh:
— Ha3BaHHE,
— paqHyc;
— pacCTOSIHUE JI0 TUTAHETHI.
JI1s ralakTHK HEOOXO0IUMO XPAHUTh:
— Ha3BaHHE,
— TITaHETHL.

BeiBecTH HH(pOpMalHio 060 BceX IUIAHETaX, Ha KOTOPHIX IPHCYTCTBYET
KH3Hb, U MX CITyTHHKAX B 33/IaHHOM TaJlakTHKE.

BeBecTd HH(poOpMaNUIO 0 IUIAHETaX M HX CIYTHHKAX, HMCIOIIUX HAHMCHB-
Ui pajiHyC H HAaHOOJIBILCE KOJIHUECTBO CITy THUKOB.

BeBecTd HHpOpPMAIMIO O IUIAHETE, FAJIAKTHKE, B KOTOPOH OHa HAaXOJUTCH,
H €€ CIyTHHKAX, HMCIOIMICH MAKCHMAJIBHOC KOJIHYECTBO CITyTHHKOB, HO C Ha-
HUMEHBIIHM OOIUM 00BEMOM STHX CIIyTHHKOB.

HaiiTh rajjakTHKy, CyMMa SiIEpHBIX TEMIIEPATYp IUIAHET KOTOPOH HaHOOIIbILASL

12. Touxn. B BJ] xpanutCcs HEKOTOpOEC KOHEUHOE MHOMKECTBO TOUCK C HX KOOpAHHA-
TaMH.
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13. Tpeyroabuuku. B BJ] xpaHaTcs TpeyrolbHUKH H KOOPAHHATHI HX TOYEK Ha IUIO-
CKOCTH.

* BbIBeCTH TPEYIOJIbHHEK, IIOMIA)H KOTOPOro Hanboiee IpHOIIDKEHA K 33 JaHHOMH.

* BeiBecTH TpEyrojbHHKH, CyMMa IUIOMIAJICH KOTOPBIX HauOoiiee npuGIwKeHa
K 3aJIaHHOH.

* BhIBecTH TPEYTOIBHHKH, KOTOPHIE MOMEIMAIOTCS B OKPY)KHOCTH 3aJJaHHOTO
pamuyca.

14. CnoBapb. B B][ xpaHuTcs aHDI0-pYyCcCKUH CITOBaph, B KOTOPOM JIS OTHOTO aHIITHIH-
CKOTO CJIOBa MOYXKET OBITh YKA3aHO HECKOJIBKO €T0 3HaYeHHH U HaoOopoT. Co cTopo-
HBI KITHEHTA BBOJIATCS TOCIIEIOBATEHHO aHIITHHUCKHE (pyccKue) coa. J[1s kaxmo-
TO M3 HUX BBIBECTH Ha KOHCOJTh BCE PYCCKHE (AHDTHHCKHE) 3HAYCHHS CITOBA.

15. CiioBapu. B aByx pasnuuHBIX 6a3ax JIaHHBIX XpaHATCS JBa cI0Baps: pyccko-
Gemopycckuit u 6enopyccko-pycckui. KITHEHT BBOJHT CITOBO H BHIOHPACT SI3BIK.
BriBecTH nIepeBojt 3TOT0 CIIOBaA.

16. CtuxorBopenns. B B[ XpaHATCS HECKOIBKO CTHXOTBOPEHHH C YKA3aHHEM aB-
TOpa ¥ roja co3jgaHus. Jig XpaHCHHS CTHXOTBOPCHHH HCIIOJIB30BATh OOBEKTHI
tura Blob. KiteHT BRIOHpacT aBTOpa U KPUTECPHIA TIOUCKA.

* B KaKoM H3 CTHXOTBOpPEHHH O0JIBINE BCETO BOCKIUIATEIBHBIX IIPEIOKCHUHI
* B KakoM H3 CTHXOTBOPEHHH MEHBIIIE BCETO II0OBECTBOBATEIIBHBIX MPEIOKCHUN?
* EcTb JIH cpeiy CTUXOTBOPEHHH COHETHI H CKOJIBKO HX?

17. YerbipexyroibHuki. B BJ[ xpaHsa1cs KoOpAUHATHI BEPIIWH BBHIMYKITBIX YEThI-
PEXYTOIBHHKOB Ha IVIOCKOCTH.

* BbIBecTH KOOPAHHATHI BEPIIHH M