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1. OBIIUE TPEBOBAHUS K BBIITOJIHEHUIO JIABOPATOPHbBIX PABOT

JInst ocBOEHUsI OCHOB IPOrPaMMHUPOBAHMS Ha SI3bIKE Java mpeqjiaraercs cepus
naboparopHbix padot. Kaxkmas pabora TpeOyeT u3ydeHus METOJUYECKUX YKa3aHUuM U
PEKOMEHJIOBAaHHOM JIUTEepaTyphbl, MOJArOTOBKY TEKCTa MNPOrpaMMbl, KOMITHUJISALIUIO
MIPOrpamMMbl HEKOTOPOE €€ UCCIIEA0BAHUE.

Bce nelicTBus, yka3aHHbIE B METOJMYECKUX YKa3aHUSAX K OTIEIbHOM pabore
(ocBOEHME MPAKTUYECKUX MPUEMOB UCIIOJIB30BAHUS CUCTEMBI pa3pabOTKU MIPOrPaMM,
00BsICHEHHE NMPUMEHEHHBIX 3JIEMEHTOB s3bIKa Java, OTBETHl Ha BONPOCHI, 3aJaHMUS)
00513aTEIbHO JOJKHBI OBITH BBIITOJIHEHBI JI0 CIEAYIOLIET0 JIa0OpaTOPHOTO 3aHITHSL.

[To BemMosHeHHOUM nabopaTopHOil paboTte cocraBisieTcss otueT. OdopmieHue
OTYeTa JAOKHO COOTBETCTBOBATH TPEOOBAHUSAM K TEKCTOBBIM YUEOHBIM JIOKyMEHTaM
cootBercTByOIIMX ['OCToB [DaexkTpoHHBIA (OHA NPABOBOM M HOPMATHBHO-
TEXHUYECKOM ToKyMeHTauuu. http://docs.cntd.ru].

OTuer mpexacraBiseTcs Ha JgucTax Gopmara A4 u B 3eKTpoHHOM BHae ((aiin
Microsoft Word). IlepBeiii nucT oryeTta — TUTYJbHBIA. Ha HeM yka3pIBaeTcs
Ha3BaHUE By3a, Ha3BaHUE BbIMycKarowed kadeapwl, HazBanue padorel, MO wu
rpynna ucnonauutens, PO npunumarouiero padoty, ropoa (CeBacTomnosb) U TOJI.
[Ipumep odopmiaeHuss TUTYJIBHOIO JUCTa IpHUBEAEH B npuiioxeHun A. Crenyroniue
JIMCTBHI SIBJISIFOTCS] COOCTBEHHO OTUETOM U JOJDKHBI COAEPKATh CIAEAYIOLINE pa3/iebl:

1) uenb paGoThI

2) mOoCTaHOBKA 3aJ1a4u;

3) ananmu3 3a7aud, BBIABISIONMIMKA CBS3M MEXIY DJJIEMEHTaAMHU  3aJaud
(o60cHOBaHHME THUIIOB BXOJHBIX M BBIXOJHBIX JaHHBIX, OMHCAHUE PEATU3IYEMBIX
dyHKIWiT);

4) cxema | OINKCaHue aJropyuTMa PeIICHUs 3a/1auu;

5) TecTOBBIC IPUMEPHI U PE3YJIBTATHI X 00PaOOTKH BPYUHYIO;

6) TeKcT Java-rporpaMmbl, 3aJaHHON BapUaHTOM 3aJ[aHUS;

7) cBemenust 00 OTJIaAKE MPOTrpaMMbl M TIPOBEPKE €€ paboTOCIIOCOOHOCTH
(omucanue OmMUOOK (CUHTAKCUYECKUX U JIOTUYECKUX), BBISBICHHBIX Ha JTare
OTJIAJIKU TPOrpaMMbl, pe3yJbTaThl pPabOThl (B BHUAE CKPUHIIOTOB), CpPaBHEHHE
pe3yJbTaToB paboThl MPOrpaMMbl Ha TECTOBBIX MPUMEPAX C PE3yJbTaTaMH PYyUHBIX
pacyeToB);

8) BBIBOABI (KOHCTATUPYET pEUIEHHWE BCEX 3aJay, OMUCAHHBIX B pasielie
«ITocTaHoBKa 3amaum»).

CryzaeHT 00s13aH 3aBeCTU pabOUyI0 TETPa/lb, B KOTOPOU TOJKHBI (PUKCUPOBATHCS
UHCTPYKIIMH K pabO0Te, BOMPOCHI, BOSHUKAIOIIUE MPU BHITIOTHEHUU PAOOTHI U OTBETHI
HA HUX, YEPHOBUKU U (parmMeHThl mnporpamMm. B pabodeil Terpagu MOXHO
NPEJICTaBIATh OTYETHI MO paboTtam. [Ipu 3TOM TUTYJBHBIN JUCT KaXJAOro OTYETa
JIOJKEH HAaXOAMThCS Ha TMpaBoll cTpaHuue pas3Boporta. PabGouyio Terpaab
00s3aTEIbHO MMETh HAa KaXJOM Ja0OpAaTOPHOM 3aHITHH — OyAyT OIICHUBATHCA
KaueCTBO Y MOJIHOTA BBIIOJIHEHHBIX 3aJIaHU.


http://docs.cntd.ru/

CryaeHT momyckaercs K 3allluTe oTueTra Io J1abopaTopHOil paboTe mocie Toro,
KaK OH IMPOJIEMOHCTPHUPYET IMPENO/IaBaTeII0 BHINOJHEHNE MMOCTABICHHON 3a/lauyu Ha
KOMITIbIOTEpE (pe3ysbTaThl pabOThl MPOrpaMMbl W/WJIU APYroe 3ajlaHue, Harpumep,
paboty ¢ okHOM Koja Bluel) u npenocTaBuT namnky ¢ pa3paboTaHHBIM java-MPOEKTOM
(B AJIEKTPOHHOM BU/IE). Pexomennyemoe Msl TTANKH:
JIab n m ®amunus 'pynma ['ox, rome n — Homep nabopaTopHOM pabOTh, M —
HOMEp TpoeKTa (WMCIONb3yeTcs eciM 3aJaHue 1o JabopatopHoit pabote
IpeaycMaTpuBaeT pa3paboTKy HECKOJBKUX MPOEKTOB). TEKCTOBBIN (aiiin ¢ oT4eTOM
10 paboTe PEKOMEHYETCsl IOMECTUTD B MAINKY MPOEKTA.

3amura 7a00paTOPHBIX pabOT COCTOMT M3 JOKJIaAa CTyAEHTa O MPOJAEIaHHON
paboTe ¢ oOBsicHEHHMEM cojepkaHusi otuera. CTyAEHT JODKEH OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIONIEH JabopaTOpHOIl paboTe, MpUBEICHHBIE B
METOJIMYECKUX YKa3aHUAX, a TaKXKe JIpyrue BOMPOCHI MPEroJiaBaresis, Kacarluecs
MOCTABJICHHOW 3aJa4d, MOKa3aTh pabOTOCIOCOOHOCTh MOJATOTOBIEHHON MPOrpaMMbl
U HaBBIKM paboOThl ¢ mporpamMMHoN cuctemoi. [lpm 3ammre Tekymie padoOThI
BO3MOXHBI BOMPOCHI O TeMaM MpeAbIAyIUX JabopaTopHbIX pabor. Pesynbrar
3ammThl oreHuBaeTcs mo mkaie 0 — 100 6ammos (ESTC).

JI1s HOArOTOBKM MPOTPaMM CTYJIEHTAM PEKOMEHIYETCS YCTAHOBUTh HAa CBOUX
KOMITBIOTEPAX TIOCIEIHIO BEPCHUI0 CHUCTEMBbl pa3paboTku mporpamm Bluel] wu
COOTBETCTBYIOIIYI0 BEPCHIO KOMIUIeKTa paspabotunka Java Development Kit
(http://www.bluej.org).

BrimonnuB HecnoxHyio HacTpoiiky Bluel, moxkHO BbIOpaTh Hanbonee yao0HBIH
s Bac si3p1k mHTEpdEtica.

Pekomenayercss MMeTh ChbEeMHBI HocUTenb HH(popmammu (QIdBII-TUCK), Ha
KOTOpPOM OyAyT XpaHUThCSA MPOEKTHl JAOOPATOPHBIX PAbOT U COOTBETCTBYIOIIHE
OTYETHI.



2. JABOPATOPHASA PABOTA Ne 8. UCCJIEJOBAHUE
AJI'OPUTMOB OBPABOTKHN OJHOMEPHbBIX MACCHUBOB

2.1. lleasb padoThbI

[{eapro maHHO#M pabOTHI SBISCTCS HMCCICIOBAHUE IUKIMYECKUX aJTOPUTMOB M
IIporpaMm, OCYIICCTBJLAIOINX THUIIMYHBIC OIICPpAlKK Had OAHOMCPHBIMU MAaCCHUBAMU,
MOJIyYCHHE HABBIKOB pa3pa0OTKM U HWCIOJIB30BAHMS MOANPOTpaMM (METOIOB-
nporeayp M METOAOB-QYHKIMI), a TaKkKe H3YyUYCHHE BO3MOXKHOCTEH OTJIaJuHKa
Bluel.

2.2. [locTanoBKa 3a1a4u

Pazpaborars mnporpamMmmy, peaiu3yloiryro oOpaOOTKy MaccuBa JaHHBIX IO
3a1aHUI0, yKa3aHHOMY B TaOiuie 2.1, B COOTBETCTBUM C HOMEpPOM BapHUaHTA.
[Iporpamma fosKHa yAOBIETBOPATH HUXKETIEPEUNCICHHBIM TPEOOBAHUSIM.

OcHoBHasi  mporpamMma  (MeTOA ~ main)  JOKHA  BBI3BIBATH  YETHIPE
BCIIOMOTaTEIbHbIE MOAIPOrpaMMbI (UETHIPE METOJIA).

[lepBbiii  MeTon-QyHKIMS TpeIHAa3HA4YeH HJis BBIYUCICHHUS 3HAYCHUS B
COOTBETCTBHHM C 33JlaHUEM, YKa3aHHBIM B CTOJIONE 3 TaOIHIIbl BAPUAHTOB.

Bropoii wmertox-mipouienypa mpeaHa3HAYeH IS BBIIOJIHEHHS COPTHPOBKH
AJIEMEHTOB MAacCHBa, METOJl U THI KOTOpPOM 3adaHbl cToyionamMu 4 u 5 TaOIuIbI
BApUAHTOB.

Tpetnii MeTona-niporieypa npeaHazHadeH st o0paboOTKH MaccuBa CIOCOOOM,
yKa3aHHBIM B CTOJI01Ie 6 TaOIUIIBI BAPUAHTOB.

YeTBepThlil METOA-MIpolleAypa MpeIHA3HAYEH /IS BBIBOJA B OKHO TEpMHUHAja
BCEX DJIEMEHTOB MAacCHUBa. DJIEMEHThl MacCHBa JOJKHBI OBITh BBIBEJICHBI O N
AJIEMEHTOB B CTPOKE, TJI€ N — MapaMeTp METOA.

3HayeHus nepeMeHHbIXx A, B, m (B 3aBUCUMOCTH OT BapuaHTa) JOJKHBI OBITh
napaMeTpaMu METOJIOB U 3a7aBaThCsl B OCHOBHOM MPOTpaMMe.

OcHoBHas iporpaMmma (METOJl main) JA0JKHa BBITIOIHATh CIAEAYIOLINE TeHCTBUS:

1) wHUIMATM3UpPOBATH JIBa PpA3JIMYHBIX MaccuBa (OTJIMYAIOTCS 3HAYCHHS
AJIEMEHTOB U JJIMHBI MaCCUBOB); 0a30BbIil THUIT MAacCUBa (THUII AJIEMEHTOB) ONpPE/EIICH
BapUaHTOM;

2) 115l KaXJA0T0 U3 MaCCUBOB BBIBECTHU:

HCXOJIHBI MaccuB (MeTo 4);

pE3yNbTAT BHIMOTHEHUS METO1a-(DYHKIIMH JIJIs1 UCXOIHOTO MaccuBa (meton 1);

pe3yabTaT COPTUPOBKH UCXOJHOTO MaccuBa (MeTof 2, MeTon 4);

pe3yabTaT  BBINOJHEHUS ~ METOJA-MPOUEAYypbl 11  MCXOJHOro  (HE
OTCOPTUPOBAHHOT0) MaccuBa (MeTo1 3, MmeToa 4).

2.3. BHeayauTopHasi NOAr0TOBKA

Jlnst TOATOTOBKM K JTAOOpaTOpHOW paboTe CclemayeT W3yYuTh  KpaTKHe
TEOPETUYECKHUE CBEACHUS, MPHUBEJACHHBIC B IMyHKTE 2.4 METOMWYECKHX YKa3aHUH.
Pexomenyercs takxe o3HakoMuthbes ¢ [1] (¢.72-79) u [2].



2.4. Kparkue TeopeTu4yecKkue CBeIeHUs

2.4.1. OqgHOMEepHBbIE MACCUBBI

OnHoMepHBIA MaccuB B Java — 3TO TUI JaHHBIX, UMEIOMINI ABE yacTu. OaHa
4acTh — KOHTEHHEP, B KOTOPOM COJIEPKATCS OJTHOTUITHBIC 3JIEMEHTHI. J[pyras yacTs —
nosie length, B KOTOpOM XpaHUTCS KOJIUYECTBO 3J€MEHTOB nepBoi yactu [3]. [lone
length momydaer 3HaueHuWe NpW CO3IaHUM MAcCMBa W MOTOM He u3MeHsercs. Ha
pucynke 2.1 uzo0paxen MaccuB u3 10 2J1eMeHTOB.

SIeMeHT
C HHISKCOM 8

1 2 3 4 5 6 7\8 9—
I [0
4 length=10 —>

Pucynok 2.1. MaccuB u3 1ecatu 3JIEMEHTOB

ITepBEIiH HHIEKC

HIeKCEI

Jlis BbIOOpa 3JIeMEHTa HYXHO 3a/laTh €ro YHCIOBOM HMHJIEKC, T.C. HOMEP.
DnemeHThl HyMepyroTes ¢ 0. B MaccuBe U3 JIeCATH DJIEMEHTOB MHJICKC IOCJICIHEr0
9JIEMEHTa paBeH 9.

OObsiBJIeHHE MacCHBAa — 3TO OOBSIBJICHHE IEPEMEHHOM, B KOTOPOH XPaHHUTCS
cchUIKa Ha MaccuB. [IpuMepsl (B manenu konaa Bluel cienyer ucnosas3oBaTh GOpPMBI
U3 JIEBOT'O CTOJIOIA):

int[ ] MaccuBLlenbix; WITH int MaccuslUenbiX][ ];

byte[ ] MaccusbainTos; WIn byte MaccusbanTosg] |;
double[ ] MaccusBToYHOCTU; uau double MaccueBTouHOCTU] ];
char[ ] MaccnsCnmBonos; WITH char MaccsCunmBonos] |;
String[ ] MaccuCTpoK; WIIH String MaccnsCTpoK][ |;

B o0bsaBnenun maccuBa A (int| | A;) Tum mepemennoit A — 3to int[ | (Maccus
IEeNBIX YHCEN), a TUIl D3JEMEHTOB MaccuBa (0a30Bblii THH) — 310 int. [lpwm
00bSIBJIEHMH MAacCUBa NaMATh JIsl 3JIEMEHTOB HE BBIACISIETCS, CO3MAETCS TOJBKO
cchuika (A) ¢ Ha9aIbHBIM 3HaueHrueM null.

YtoObl mociie 00BsBICHUS TNepeMeHHas (A) JeWCTBUTEIBLHO MpeACTaBisiia
MAacCHB, OHA JOJI’KHA UMETh 3HaUeHHUE, OTIIndHoe oT null.



Co3ganme mMaccMBa — 3TO BBIICJICHHE NAMATH JJISI XPAaHEHUS YKA3aHHOTO
KOJIMYECTBa 3JEMEHTOB M 3amoyiHeHue mnosst length storo maccusa. Ilepemennas —
cchuiKa (A) moJiy4aeT Mpu COo3JaHUU MaccuBa OTJIMYHOE OT null 3HaueHwue.

OOBIYHO BBIJICTICHUE TTAMATH (B TPOIECCE BBHITTOJIHEHHS TIPOTPAMMBI) BHITIOJIHSIET
OIepaTop new:

int] | A; //o0bsiBICHA cChUTKAa A Ha MacCUB
A = new int[10]; //BeimeneHa mamsaTh as aecsaty int, A.length=10

MOXHO COBMECTUTH OOBSBIICHUE IEPEMEHHOM-CCHIIIKM M CO3JJaHUE MACCUBA:
int[ | A =new int [5];

I[p}IFOﬁ BapvaHT CO3JJaHHUsA MacCCHMBa — HHHIOHAJIM3AIOMUA, T.C. MCIIOJb30BaHUC
MaCCHBa — JINTCpaJia:

int] | B ={-5, 29, 0, -45, 55}; //co3maeTcsi MacCHB U3 MATH DJIEMEHTOB,
//yka3aHHBIX B PUTYPHBIX CKOOKaX.

[Ipu BBINONIHEHUHU 3TOTO OMEPaTOpa B ONMEPATUBHON MaMATH OYJET CO3/1aH MAaCCUB U3
5 BJIEMEHTOB THUIIA int, KOTOPHIM OYIyT MPUCBOEHBI 3aJaHHBIC JIUTEPATIOM 3HAUYCHHSI.
AJipec 3TOro mMaccuBa OyjaeT 3amucaH B nepeMeHHyro B (pucynok 2.2). Ccbuika Ha
MaccuB (3HaY€HUE aJpeca MacCHMBa) Ha PUCYHKE 00O3HAUEHA <OKUPHON» TOYKOU U
ctpenkoit. Ilycras ccbuika (null) oObryHO M300pa)kaeTcst <«GKUPHOM» TOUKOM 0e3
ctpenku. Hampumep, eciu B mporpamme ecTb oObsiBIeHHe MaccuBa int [] X; , To
MOKa OH HE MHUIMAIM3UPOBAH, WIM HE CO3[laH mpouenypoi new, B sueiike OII c
aapecoMm X OyneT XpaHuThcs 3HadeHue null (pucyHok 2.2).

Kpome TOro, CChUIKY MOXHO CJeNaTh paBHOW JPYrod CChUTKE Ha MAacCHUB
(pucyHok 2.3):

int[ | C={1, 2, 3}; // co3man maccus C.

int[ | D; // o0bsBICH Maccus D.

D = C; // nepemennas D ctana cunoHnMoM niepeMeHHoi C, T.e.
// D ccpltaeTcst Ha TOT »ke MaccuB, uTo U C.

Onepanus orHomenusst D==C BepHer true, T.K. CChUIKH (apeca maccuBoB) C u
D paBubl. OOpaTuTe BHUMAaHHE, YTO B JJAHHOM CIyyae CPaBHUBAIOTCS CCBHUIKH, a HE
comepxkumoe MaccuBoB. DakTuuecku, omnepanuio cpaBHeHus D==C, MO0xHO
TpPaKTOBaTh, Kak MpoBepKy «C u D —3TO OJIMH U TOT K€ MacCUB?».



OnepamueHasi

OnepamueHas
4 55 namMsimb namsms
3| -45 2 3
2 0
B[1]=29 12
129 B[3]= - 45 of 1
o -5 B.length =5 3 length

B.length

C

o1 O»n
f-

B

\. D

° X
Pucynok 2.2 — Maccus uenbix uncen B u Pucynok 2.3 — CchUIKM Ha OJUH U TOT K€
MmycTas CChUIKAa HAa MAacCHB LIETBIX uynced X MaccuB — cuHOHUMEI C u D

3anoiHeHHe MAaCCUBA TTPOBOJIUTCS 3aTAHUEM 3HAYECHUN OTIEITHHBIX DJIEMEHTOB.
YacTo MCIoNb3yIOT MUK, B TEJIe KOTOPOTO 3aaeTCsl 3HAYCHHE OJTHOTO OYEPEIHOTO
aneMmeHTa. Ilpm oTimagke mporpaMM MOKHO MAacCHB  3allOJIHATh  YHUCIIAMH,
3aBUCSIIMMHU OT HOMEpA DJIEMEHTA WU CIyYaiHBIMUA YHCIIAMH TIPU IOMOIIM METO/a
java.lang.Math.random(), naromiero AeHCTBUTEIHHOE TCEBIOCIYUYaHHOE YHUCIO U3
nuanasona 0..1.

TunoBble 3aga4n AJIsl OAHOMEPHBIX MAaCCHUBOB.
— BBIYHCJICHHUC CYMMBI 3JICMCHTOB MaCCHUBaA,

— TOJICUET KOJIMYECTBA JIEMEHTOB MaCCUBA, YAOBJIETBOPSIOMIUX JAHHOMY
YCIIOBHIO;

— HaAXOXKJICHHE 3JIEMEHTA C SKCTPEMAJIbHBIM (MUHUMYM, MAaKCUMYM) 3HAUCHUEM;

— KOINHUPOBAHUE MACCHBA;

— COPTHUPOBKA 3JIEMEHTOB (PACMOJI0KEHHUE B MOPSAKE BO3PACTAHUS WU YObIBAaHU);
— TIOMCK JJaHHOTO 3JIEMEHTa B MAaCCHUBE.

Mertoauka pemieHns NepBbIX TPeX 3a1ad OJMHAKOBA: UCXOAS U3 TEKYLIEro 3HAYCHUS
(CyMMBI,  KOJIMYECTBAa, MHUHUMyMa, MAaKCHUMyMa), CKOPPEKTHpOBaThb  €ro,
paccMarpuBasi O4YepeaHOM dJeMEeHT MaccuBa. [lociie BBINOIHEHUS KOPPEKIUU C
y4E€TOM BCEX JJIEMEHTOB MacchBa OYyIyT HAI€Hbl UCKOMBIE CyMMa, KOJUYECTBO
3JIEMEHTOB, MUHUMYM WJIM MaKCUMYM.
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[IpaBuia KOppeKInHU:
— CyMMa: TeKyllee 3HAaYeHHWE CYMMBbI YBEIWYUTh HAa 3HAUYEHHE OYEPEIHOTrO
AJIEMEHTA,

— KOJIHMYCCTBO:. €CIIN oqepenﬂoﬁ QJICMCHT «II0AXOIUT», YBCINYUTH KOJIMYCCTBO Ha
1;

- MI/IHI/IMyMZ cClin OqepCJIHOﬁ DJICMCHT MCHBIIIC TCKYHIGI‘O MI/IHI/IMyMa, 3aMCHUTDH
MI/IHI/IMYM 3HAYCHHUCM 3TOI'O JICMCHTA,

— MaKCHUMyM: €CJIM OYEPEJTHOM AJIEMEHT OOJbIle TEKYIIEro MakCUMyMa, 3aMEHUTh
MaKCUMYM 3HAYEHUEM ATOI0 JIEMEHTA.

[Ipu moucke SKCTpeMalbHBIX 3HAYECHWI Ba)K€H BHIOOP HAYAJIBHOTO 3HAYCHUS
sKCcTpeMyMa. B kauecTBe TaKOBOTO CIIEyeT BHIOpPATh 3HAUEHHUE OJTHOTO U3 AJIEMEHTOB
maccuBa, Hanpumep, A[O]. Ilpm BbIYMCIEHMHM CyMMBI M KOJWYECTBA DJIEMEHTOB
HayaJbHbIMU 3HAYEHUSAMHU JOJKHBI ObITh HYJIU.

KonupoBanue maccuBa MpoU3BOAUTCS ModjeMeHTHO. Kiace System comep:kut
Meron arraycopy(), MPeIOCTaBISIONIMNA pa3UYHbIE BapUAHTHl KOMUPOBAHUS
MaccCHBa.

Kinacc Arrays coaep:KUT METO/IbI JIJIsi BBITIOJIHEHUSI COPTUPOBKH (SOTt) U TOUCKA
(binarySearch), a Tax)xe METOJbI JIJIs1 KOMUPOBAHUS U 3aMIOJIHEHHSI MACCUBOB.

B xawectBe mnpumepa mnporpamMmbl 00paOOTKH OJHOMEPHBIX MACCHBOB Ha
pucynke 2.4. mpuBeneH kiacc minElDemo, conepxamuit metonsl minEIArr
(BO3BpalllaeT 3HAYEHUWE MHUHUMAJIBHOTO 3JIEMEHTAa MAacCuBa UEJIbIX YHCE,
MEePEJaHHOTO B Ka4eCTBE mapamerpa), putArr (BBIBOJAMUT 3JIEMEHTHI MAacCUBa B OJJHOM

CTpoke), main(BbI3biBaeT MeToibl MinElATrr u putArr 1ys 00pabOTKKU MacCUBOB A U
B).

2.4.2. Paoora ¢ oriiaguukoMm BlueJ

BrinmonHeHne mnporpaMMbl MOXHO KOHTPOJMPOBATh, HCIONb3YsS OTJIATUUK
BlueJ. Otnagunk no3BoisieT HaOMOAATh 32 3HAYEHUSIMU MIEPEMEHHBIX U BBIOIHSTh
IporpaMMy B MEUIEHHOM TEMIIE, MO maraM. [Ipm 3TOM B TEKCTE NPOrpaMMBI
OTMEYAETCs CTPOKa, TOTOBAs JIJIsl BHINIOJIHEHUS, a B OKHE OTJIaJ4MKa BUHBI TEKYIIHE
3HaUCHHUS MepeMeHHbIX. PaboTa ¢ OTJIaUuKOM MPOJAEMOHCTPUPOBAHA HA PUCYHKaX
2.4-2.8.

Jlist BKITIOUeHUs: B paboTy OTJaJuMKa MOCTaBbTE€ B MPOTPAMME TOYKY OCTAaHOBA
(LIEIKHUTE JIEBOM KJIABUIIEH MBIIIM HAa HOMEpPE HYKHOW CTPOKU KOJla) — PUCYHOK
2.4. Tlocne 3amycka MeToAa main MporpaMMa OCTAHOBUTCS B TOYKE OCTAHOBA
(pucyHOK 2.5). JIBOMHOM MIETYOK JE€BOM KIIABUIIEH MBIIIHN IO CTPOKE

int[ [ X=<object reference> B paznene Local variables
MO3BOJIICT BHIBECTU 3HAYEHUS SJIEMEHTOB MaccuBa (PUCYHOK 2.6).

Ha pucynkax 2.7 um 2.8 wu3zoOpaxeHbl pe3yJbTaThl IONIATOBOTO BBIMOJIHEHUS
IporpaMmsl Juis ABYX maroB. Ilar — ofHO Ha)kaThe Ha KHONIKY <Step>.

Knomnka <Continue> npoJBUraeT mporecc BBHIIOJHEHUS cpa3y 10 CIAEAYIOIIEH TOUYKH
ocTaHoBa. YTOObI 3aKOHUWUTH OTJIAAKY, HaJ0 HaxkaTh HAa KHONKY <Terminate> wu
3aKpbITh OKHO OTJIA/IYMKa.
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Ecnu B mporecce oTiaaku M300pakeHHE OTIATINKaA UCYE3JI0, MOKHO BEPHYTh
€ro Ha 9KpaH, BBIOpaB MyHKT MeHIO View = Show Debugger.

Class Edit Tools Options

[Cnmpile] [Undn] [Cumr] [Paste] [Find...] [Find Next] [Clnse] llmplemematiun v]

tpublic class minElDemo!

public static int minElArr {int H[]){
o] int min=x[0];
f for (int i=1; i<X.length; i++)

-

| if (¥[1i] < mini)min=¥I[i];
6 return min;
}/ /minElAarr

7

l s|] public static wvoild putZArr {(int Z[]1){
7 for {(int i=0; i<X.length; i++)

i | 1o System.out.print(X[1]+" ") ;

i | System.out.println{);

1t }ffputﬁrr
12 pulblic static wvoid main {(String args [1)4

14 int ~ [ ] = {-5, 2%, 0, —-45, 55};
15 gystem.out.println {"Maccue L")
i 16 putiArr (A ;
i |1 System.out.println{minElArr (&) ) ;
1 int B [ ] =1{3, -7, 5, 9, —-10, 7, -3};
13 gystem.out.println {"Maccue B:M);
20 putArr (B ;
il Fystem.out.println{(minElArr{B));
it }fﬁmain I
n}ijlaSS

savad

Pucynok 2.4 — YcraHoBKa TOUKH OCTaHOBA B IPOTpPaMMeE
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* _
Class Edit Tools Options

’anm”e]’Undn]’Cuq’Cnpy][Pame‘[ﬁna_]hﬂndNem"CMS&]’Hﬂmewmnmﬁun -

public class minElDemo |

[

public static int minElArr {(int X[]){

=

= int min=xX[0];
2 for {int 1=1; i<¥X.length; i++}
: it (45 Bluek Debugger-___m
6 return| | Options —

7 YA /minE1Rr M Rrreads

| public staf||* EHEEEEED

3 Tor 4aim

10 syste

1 SV STemn. all Sequence Skatic variables
- | . pUtAre mhlﬂﬂemﬂ.mlnﬂﬁrr

minElDema. main

1| public sta

14 ime & [ Tristance varishles
15 SYSTem. |
1 PUtArr {
i SYSTemn. |
; ocal variables
1: 1hE B ink[] % = =objact referance
1 S STeln.
) pPutArr
01 System.q| | ' o
e @ 5 B 0 X
T Vo /maln By
¢ Halt Ske Step Into Continue Terminate
all//folass : B

Thread "main” stopped at breakpoink.

Pucynok 2.5 — OkHoO oTiaguukKa nocie 3amnycka Meroja main()



Class Edit Tools Options

Undo [Copv| IPaste] lFind...l [Find Ne:dl [Close] llmplememation -

[

1

1z

1z

14

15

1

17

1a

13

public static int minElArr

public class minElDemo |

int min=¥[0];

for {1 4 piyel

if

Ee e

Y/ /minElny
public sts
for (in
Systyg
Syvstem.

Vo puthrre
public st
int A
svstem.
puUtArr
System.
intg B
system.
puUtirr
svstem.

VA /main

(int X[]1}){

r

: Debugger

#% Bluel: Object Inspe

Options

Viclass

Threads

B (2 bresipain)|

Inspect

int length
(o]
[1]

Get

all Sequence Static variables
minElDema. minElArr

minElDema. main

Instance variables

[2]
(3]
[4]

Show static fields

.

ocal variables

Halt

B

Step Into

Step

i

Continue

#

Terminate

’Thread "main" stopped at breakpoint.

saved ‘
|

Pucynok 2.6 — [IpocMOTp 21€MEHTOB MaccuBa

13
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inEIDer ol

Class Edit Tools Options

’Gumpile] [Undn] ICut] [Cupy] ’F'aste] ’Find...] [Find Next] [Clase] [Implementatinn vl

ipublic class minElDemof

e

public static int minElArr {(int XI[]1){

o Lht minsxX[0]>*
=5 for (Hint 1=ty i=>.length; 1++

1f (e ' v
3 EEthnED - 1

Options
7 Vi /iminElAr
. Threads
8 public stalfl e Ao
3 i sl B o
10 BVsterl
n SstTem. |
i e all Sequence Static variables
e b/ putAre minEIDemo, minElArr
1 publ ic sta minElDema. main
14 int A [ .
Inskance variables
15 SvstTem.d
16 PULAryL (3
17 SystTem. |
- int B | ocal variables
ink[] ¥ = <object reference=
13 svstem.d int min = -5
£0 PUtArre i} |
£1 SVsTem.
e || @ [ K

t2 1/ /main ul =
iz } .s"r .s"r class Halt Skep Step Into Conkinue Terminate

‘ savad I

Pucynoxk 2.7 — IlomaroBoe BbINOJIHEHUE (C TOUKHA OCTAHOBA) — Imiar 1




Class Edit Tools Options

-n

x_|

’Cumpile] [Undn] ’Cut] ICupy] ’Paste] [Find...] ’Find Next] ’CInse] ’Implementatiun -

=

o] int min=x[0]:
" for: [{ink 1=ls

=5 i |

public static int minElArr

ipublic class minElDemof

(int H[]){

14X. length; 1++)

Ceminimrn=x kil

§ return

VS /minElArre

-a

. Options
d  puabBlic: ghak
X Threads
g for {10t
10 sy sterln
un svstem.o

L Wmain (stopped)

1| V//puthArre

all Sequence Static variables
minElDemao. minElarr

Instance variables

ocal variables

int[] % = <object reference=
ink min = -5

inti=1

|}/ /folass

Halk

iy] publie: stat

14 i i [ minElDema.main
15 SysTem. o

1t pPuUtirr (&

17 SysTem. o

13 int B |

11 SysTem. o

20 putArr (B

a1 Sy sTem. o

i V//main

=

tep

™

Continue

B

Skep Into

2 ¢

Terminate

Pucynok 2.8 — Ilomarosoe BbIIIOJHEHHE — Iar 2

2.4.3. IlognporpamMmsl

ITonmporpamma  —
[IPOrPAMMEL.

15

9TO OTACNbHAs (PYHKIMOHAIBHO HE3aBUCHUMAs 4YacTh
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[TognmporpaMMsbl pematoT TpU BaKHbIE 3a4a4H:

1) u30aBiAlOT OT HEOOXOAMMOCTH MHOTOKPAaTHO TIOBTOPSATH B TEKCTE
IPOrpaMMbl aHAJIOTUYHBIE (PparMEeHTHI;

2) yIy4dmaroT CTPYKTYpy POrpaMMbl, 00Jieryas ee IOHUMaHue;

3) T[OBBILIAIOT  YCTOWYMBOCTH K  OHIMOKaM  OPOrpaMMUPOBAaHUA |
HENPEIBUACHHBIM MOCIEACTBUAM MTPU MOAU(PHUKALUAX TPOTPAMMBI.

[ToanmporpaMMbl MOT'YT OBITh CTaHJIAPTHBIMH, T.€. ONPEAECICHHBIMUA CUCTEMOM, U
COOCTBEHHBIMHU, T.€. OTIPEACICHHBIMU TPOTPAMMHUCTOM.

CranpgaptHas noamnporpamma (mpouenypa wiad (yHKUMsS) - T[OANpOrpaMma,
BKJIFOUEHHAasi B OMOiMoTeKky mnporpamm DBM, poctynm kK KOTOpoil obecrieduBaeTcs
CpelcTBaMH sI3bIKa IMPOrpaMMHUpPOBaHMs. BbI3pIBaeTCs OHa MO MMEHH C 3aJlaHUEM
(akTHUECKUX MapaMeTpOB COOTBETCTBYIOLIMX THUIOB, 33/IaHHBIX B ONKUCAHUU JAHHOU
poreayphl B OMOIMOTEKE TTporieayp U QYHKITUH.

[TognporpaMMa MOKET UMETh WU HE UMETh MAPAMETPBI.

Q@opMalibHBIE  MMApaMETPbl  MOANPOrpaMMbl  YKa3bIBAKOTCS B ONUCAHUH
HOANPOTrpaMMbl € YKa3aHHEM COOTBETCTBYIOIIMX THUIIOB (MOCJI€ HMEHHU
HOJIPOrPaMMBbI B KPYTJIBIX CKOOKaX).

dakTUYEeCKHE IMapaMeTpbl YKa3bIBAIOTCS MPU BBI30BE MOIIPOrpamMMbl (IOCIE
UMEHH MOANPOTrpaMMbl B KPYTJIbIX CKOOKAX).

KoMnumnsitop npoBepsieT COOTBETCTBHE Ynciaa (PAKTHUECKUX [MapaMeTpPOB YUCTY
(OopMaNbHBIX APAMETPOB, &, TAK)KE, COOTBETCTBUE TUMOB (PAaKTUUECKUX NTAPAMETPOB
TUNIaM (OPMaNIbHBIX MTAPaAMETPOB.

B Java B xauecTBe (pakTHUECKUX ApaAMETPOB B MOANPOrPaMMbl (METO/IbI) MOTYT
nepenaBaThCsl KOHCTAHThI, IEPEMEHHBIE IPOCTHIX TUIOB (IIEPEIat0TCs MO 3HAYEHHMIO),
NIEPEMEHHBIE CIIOKHBIX TUIIOB (MEpPENaloTcsa MO CChUIKE) — OOBEKTHI (B TOM YHUCIE,
MAaCCHBBHI).

[lepenaya 1o 3HaYEHUIO: NEPEAAETCA TOJIBKO 3HAYCHHUE NIEPEMEHHOM, YKa3aHHOM
B KadyecTBe (PaKTHYECKOTo Mmapamerpa. JTO 3HAUYC€HHE NPHUCBAUBAETCS BHYTPEHHEU
(JlokanpHOM) MEepeMEeHHOM MeToAa, W BCE ACHCTBHUS 3aTeM NPOU3BOMAATCS C 3TOU
BHYTPEHHEH MEPEMEHHOM, HHMKAaK HE OTpPaXasCh HA 3HAYCHUM [EPEMEHHOM,
UCTOJb30BaHHOW B KayecTBe (DaKTUYECKOro mnapaMerpa. T.e. METON HE MOXET
U3MEHUTh 3HaUeHHE (PaKTUUECKOTO apaMeTpa, IepeJaHHOro M0 3HAUYEHUIO.

[lepenaya 1o ccpuIKe: MepenaeTcs agpec NEPEMEHHON, U BCE JEUCTBUSA B METOME
IIPOU3BOAATCS HMMEHHO HaJ MEPEMEHHOW, HMMS KOTOpPOMl yKa3aHO B KaudecTBe
¢dakTuyeckoro mapamerpa. T.e. METOJ MOXKET M3MEHHUTh 3HAu€HUE (PAKTHUIECKOTO
napamMmeTpa, epelaHHoro Mo CChUIKE (aapecy).

B npyrux s3plkax mporpammupoBaHus, Hanpumep Turbo Pascal, ner
OorpaHu4eHus (TaM MepeMeHHas J00ro TUMa MEepeJaeTcss MO CChUIKE, €ClId Mepea
COOTBETCTBYIOIIUM (OPMAJIbHBIM MAPaMETPOM B OINKUCAHUU MOJINPOTPAMMBI CTOUT
CJIOBO Var , a €CJIM 3TOTO CJIOBA HET — M0 3HAUYCHHUIO).

Ecnun mognmporpaMma BO3BpAalllaeT 3HAYEHHME, €€ HAa3bIBAIOT MOANPOrPAMMOM-
dbynkuueii. Ecimu moamporpamMma mpocTo BBIMOTHSIET MOCIEI0BATEIHbHOCTD IEHCTBUIA,
HO HE BO3BpAILAET 3HAYEHHUSI, TO €€ HA3bIBAIOT MTOANPOrPaMMON-IIPOLIEYPO.
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B Java moamporpammbl Ha3bIBalOTCS MeTojamu. Ecim metox Bo3Bpamiaer
3HAYEeHHE, TO B HEM 00s3aTelIbHO JOJDKEH NPUCYTCTBOBAaTH  OIEparop return
<BbIpajkeHHe>;, a B 3aroJIOBKE METO/a IMepe] MMEHEM METOJ]la yKa3bIBaeTCsl THII
BO3BpalaeMoro 3HaueHus. [Ipu 3ToM Tun <BBIpaKEHUS™ U THUII BO3BPALIAEMOIO
3HAYEHUS TOJKHBI COBIAAATb.

Ecnu metron He BO3BpalaeT 3HaY€HUs, B COOTBETCTBYIOIIEM MECTE 3arojoBKa
METO/Ia YKa3bIBaeTcs TUII void.

[lepemennblie, omnpeaencHHbIE BHYTPH METOAQ, SBISIIOTCS JIOKAJIbHBIMH IS
ATOrO0 METO/AAa U HE JOCTYIHBI U3 JIPYTUX METOAOB. 3/1eCh NEHCTBYET cieayloliee
oO11iee MpaBuIo.

[IlepemenHble MOTYT OBITH OOBSIBIEHBI BHYTpH Jt00oro Onoka. biok — 3t1o
NOCJIEIOBATENBHOCTh ONEPATOPOB, 3aKIOYeHHass B (urypHbeie ckoOku. Kak Tosbko
OJIOK KoJla CO3/laH, OH CTAHOBHUTCS JIOTHUECKUM IIeNbIM (HECKOJBKO ONEepaTOpPOB
IpeBpaIaloTCs B OIMH COCTaBHOM ONEpaTop).

briok onpexnensier 061acTb BUAUMOCTH (IeHCTBUS) IMEH NEPEMEHHBIX U BpeMs
UX KU3HU.

BuyTpu Onoka mepeMeHHble MOTYT OBITh OOBSBICHBI B JIIO0OW TOYKE, HO
001acTh UX JIEHCTBUS HAUWHAETCS TOJIBKO MOCIE TOT0, KAK OHU OOBSIBJICHBI.

[TlepemenHble, 0OBsBICHHBIE B 0JIOKE, CO3JJAIOTCS BHOBb IPU Ka)/JOM BXOJE B
OJIOK W «pa3pylIAlOTCs» TMPU BBIXOAE M3 HET0, MOATOMY JaHHbIE MEepEeMEHHBIC
HEJIOCTYIHBI (HEBUIUMBI) KOIY, OMPEIEICHHOMY BHE 3TOTO OJIOKA.

Kaxnapiii pa3, korma 3amyckaeTcsi HOBBIA OJIOK, cCO3/laeTcss HOBas 00JIacTh
BHIMMOCTH (JICHCTBHS).

bnoxu 1, COOTBETCTBEHHO, 007aCTH JCHCTBHS MOTYT OBITh BIOKCHHBIMHU.

Bremnsis o6macTh ACUCTBUS BKIIOYAET BHYTPEHHIOK. OJTO O3HAyYaeT, 4TO
niepeMeHHbIe, 00BSIBICHHBIE BO BHEIIHEH 00J1acTH, OyIyT BUAUMBI U BO BHYTPEHHEH.

OOpatHOoe He BEpHO, T.€. M3 BHEIIHEro OJOKa HET JOCTyna K MEePEeMEHHBIM,
OOBSIBIIGHHBIM BO BHYTPEHHEM OJIOKE.

2.5. IlopsiioK BHINOJIHEHHSI PA0OTHI

1) CocraBbpTe anrOpuTMbI (CXEMbI) MPOrPaMMbl U METOJIOB, K KOTOPBHIM OHa
oOpamaercs. B mporpamme J0MKHO OBITh MPETyCMOTPEHO 3aJlaHhe 3HAYCHUI
MEPEMEHHBIX, BBIBOJI B OKHO TEPMHUHAJIA PE3YJIbTATOB C MOSICHEHUSIMHU.

2) B coOTBETCTBUM C aITOPUTMOM COCTaBbTE MPOrpaMMy Ha si3bike Java;

3) [IpoBenute oTiagky mporpaMmbl. MCHmonap3yiTe st 3TOTO BO3MOXKHOCTH
otmianuuka BlueJ (ycTaHoBKa TOuek OCTaHOBA, MOMIATOBOE BHITIOIHEHUE MPOrPaAMMBI,
BU3YyaJIM3allMsl 3HAUCHHU I TIEPEMEHHBIX ).

4) IlpoBepbTe paboOTy MpOrpaMMBbl MPU Pa3IUYHBIX 3HAUCHUSIX apameTpoB A B
U n (He MeHee, 4YeM Ha IByX HaOopax 3HauU€HUi), pe3yJIbTaThl IPUBEAUTE B OTUETE.

2.6. BapuanTsl 3a1aHuit

BapuanTe! 3ananuit mpencraBieHsl B Tabnuie 2.1.
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int V=(N<=14) ? variant : N%14;

rae N — HoOMep CTyJIeHTa B CIIMCKE TPYTIIIbI,

variant — HoMep BapuaHTa 3ajilaHus B Tadnuie 2.1.

Ta6mmma 2.1 — BapuaHTsl 3a1anuit

Howmep Bapuanta 3aganust V HE0OX0JUMO BBIUKCIUTH MO (popmyiie

Ho- bazoBerit | @ynkuus (meron 1) Meron Bun [Ipouenypa 00paboTku

MCp THUIT AO0JI’KHA BO3BpAIlaThb COPTUPOBKHU COpTHU- | MaCCHUBa

BapH- | MaccuBa | 3HAUYCHUE: (ms poBku | (MeTon 3)

aHTa Meroza 2) (st

METO-
na 2)

1 int Cymma ITy3sipex 1 | Ilo VBenuuuth Ha A
MOJIOKUTEIIbHBIX BO3p. | 3HAYEHHS DJIEMEHTOB C
AJIEMEHTOB MAaCCUBA YETHBIMU UHJIEKCAMHU

2 byte [IpousBenenue ITy3sipek 2 | Ilo OOHYJUTH BJIEMEHTHI,
OTPULIATENBHBIX yOBbIB. | 3HAUCHHE KOTOPBIX
AJIEMEHTOB MacCUBa HaxXOJUTCS B

uHreppaie [A, B

3 short MuHuManbHBIN IIpssmon ITo 3aMEHUTh 3JIEMEHTHI C
cpenu BBIOOD BO3p. | HEYETHBIM 3HAYCHHEM
MOJIOKUTEIIbHBIX OCTaTKOM oT ux
JJIEMEHTOB JICJICHUS HA 2

4 long MaxkcumanbHbIN IIpsamble ITo YBenuuuth Ha B
cpeau BCTAaBKH yOBIB. | 3HAUCHUS BCEX
OTpHULIATEIBHBIX AJIEMEHTOB, MEHBIINUX
AIIEMEHTOB A.

5 double | Makcumanbubiii 1o | [Ipsmoii ITo 3aMEHUTH BCE
MOZYJIFO DJIEMEHT BBIOOD BO3p. | DJIEMEHTHI, 3HAYCHUE

KOTOPBIX HAaXOJIUTCA B
WHTEpBaJe [A,B]
3HAYCHUEM
MaKCHUMAaJIbHOTO (s
MOJTYJIIO 3JIEMEHTA.

6 float KonuuectBo [Ty3eipex 1 | ITo YMeHbIUTh BCE
OTpHUIIATEBHBIX yOBIB. | OTpHUIIATEIbHBIE
2JIEMECHTOB 3JIEMEHTBHI Ha A, eclin

KOJIMYECTBO
OTPULIATENBHBIX
IJEMEHTOB <=B

7 char KosmmuecTBo [Ty3sipek 2 | Ilo 3amenutb Ha B Bce

AJIEMEHTOB, PaBHBIX BO3p. | DJIEMEHTHI, 3HAYECHUE

A.

KOTOPBIX PaBHO A.
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Ho- bazoBeiit | @ynkius (Meron 1) Mertox Bun [Tpouenypa 00paboTku
Mep | THm JIOJDKHA BO3BpAIATh COPTHPOBKH | COPTH- | MacchBa
BapHU- | MacCcHMBa | 3HaUCHUE: (s poBku | (meton 3)
aHTa MeToja 2) (nns
MeTo-
na 2)
8 int CyMMma nepBbIX m [Ipsamon ITo 3aMEHUTH
HJIEMEHTOB MaccHBa | BBIOOp yOBIB. | MMOJIOKUTENbHBIE
AJIEMEHTHI, 3HA4YECHUE
KOTOpBIX Oonblie A UX
KBaJPATHBIMU KOPHSIMHU.
9 float Homep [Ty3bIpex2 ITo 3aMEHUTH BCE
MUHHUMAaJIbHOTO yOBIB. | IOJIO)KUTEIHHBIC
AJIEMEHTA AeMeHThl MaccuBa Ha 0,
OTpHUIlaTeNIbHbIC — HA 1.
10 byte Howmep ITpsimbIe ITo IlepectaButh  MecTamu
MaKCUMAaJIbHOT'O BCTAaBKH BO3p. | MAKCUMAJIBHBIA 3JEMEHT
AJIEMEHTA U 3JEMEHT MaccuBa CO
3HaueHueM B (ecim
TaKuX AIIEMEHTOB
HECKOJIBKO, TO IIE€PBBIA
13 HUX)
11 short Cymma moxaynen | IIpsamoit ITo Pazgenuts Ha A Bce
3JIEMEHTOB MaccuBa | BBIOOP yOBbIB. | OTpULIATENbHBIC
AJIEMEHTHI MacCHBa,
MOJYJIb KOTOPBIX
6onbiie B
12 char KonnuectBo ITy3sIpek 1 ITo ITomeHnsTH MeCTaMu
AJIEMEHTOB, 3HAYEHUE BO3p. | NEPBBIA cCieBa 3JIEMEHT
KOTOPBIX HaXOAUTCS Co 3HaueHMeM A W
B uHTEepBaiie [A,B] MIEPBBIM CIIpaBa JJIEMEHT
coO 3HayeHueM B.
13 double | IIpousBenenue [Ty3eipex 2 | Ilo 3menutsb 3HaK
AJIEMEHTOB c yOBIB. | KaXKJ0TO AJIEMEHTA,
YETHBIMU UHJEKCAMH MOAYJIb KOTOpPOTO
HaxOJWTCS B HMHTEpBaje
]A.B]
14 int CymmMma nocnenaux m | [Ipsmblie ITo Hns IIEPBBIX A
AJIIEMEHTOB. BCTABKH BO3p. | DJIEMEHTOB MaccuBa

3aMEHHUTh BCE DJICMEHTHI
C YeTHBIM 3HauyeHUEM
HYJISIMHM, 2 BCE 3JIEMEHTHI
C HEYETHBIM 3HauyCHUEM
eIMHUIIaMU
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2.7. KoHTpoOJbHBIE BONIPOCHI

1) UYro mpexacraBisier co0oil omHOMepHBIM MaccuB? KakoBbl OCHOBHBIE
XapaKTepUCTUKU MaccuBa?
2) Kak ocymiecTBisieTcsi AOCTYII K 3JIeMEHTaM MaccuBa’?
3) Uto takoe uHAekc MaccuBa? Kakue AOMyCTUMBI TUIIBI HHIEKCOB MaccuBa?
4) B maccuse 100 sneMeHTOB. YKaXuTe HOMEpa MepBOro U MOCIEIHETO HIEMEHTOB.
5) Kak BBINOTHUTH CO3JaHUE MACCHBA C TOMOIIBI0 MHUITUATU3AIIHN ?
6) Onummute aeiictBus (Hapucyiite uameHenus B OII), koTopsie BbIMONHAET Java-
MalluHa NpU UCTIOTHEHUH KaXJA0ro U3 CIEIYIOUIMX ONepPaToOpOB:

int [] X;

X={1,-2,3};

int Y[] =new Y[5];

for (int 1=0; i<Y.length; 1++) Y[i]=1+1;

int[] D, C;

C=X;

D=Y;

int E[]=C;
7) Kakue 3Hauenust BepHyT onepanuu cpaBuenuss X==C; X==D; Y==D; Y==E?
8) ChopmynupyiiTe anroOpuT™M HaxX0XkKJACHUSI MUHUMAIBLHOTO U MAKCUMAJILHOTO
3JIEMEHTOB B YHCIIOBOM MacCHUBE.
9)Uro coboii mpencrasiset mporenypa? Koraa menecoodpa3Ho UCIOIb30BaTh
npouenypsi? Kak 3anate npoueaypy B Java?
10) Yrto coboit npencrasnsiet pyukiusa? Korna nenecoodpa3sHo UCIOIb30BaAThH
¢ynkuuu? Kak 3anate pynkuuto B Java?
11) Yto Ttakoe QopManpHble MHapaMeTpbl mnoamporpammbl (Meroaa)? Uto Takoe
dakTHueckre mapaMmeTpsl noanporpammbl (Meroaa)? Kakue cOOTBETCTBUSI MEXKIY
dbopManbHBIMU U (AKTUUECKUMU MapaMeTpaMU MPOBEPSIET KOMIMISITOP?
12) UYto Takoe mnapaMmeTphl-3HAYEHUS M MapaMeTphi-iepeMeHHbie? Yem oHuU
otnuyatorcsa aApyr ot apyra? Kak B Java ocymectBisieTcs nepegada (hakKTHIECKUX
napaMeTpoB B METO/IbI.
13) MoxHO 11 B METOJi€ M3MEHUTh 3HAYEHUE DJIEMEHTa MacCHBa, NEPEAAHHOTO B
METOJI, KaK nmapameTp?
14) MoxHO 71 B METOJE MU3MEHUThH 3HAUCHHE (PAKTHUECKOIo MapamMerpa MpoCTOoro
tana?
15) Eciu Meron Bo3BpallaeT 3HAau€HHE, KaKOM oOmeparop 00s3aTeIbHO JI0JKEH
IPUCYTCTBOBATH B HEM?
16) Ecniu MeToa He BO3BpaIllaeT 3HAUYCHHE, a MPOCTO BBIMOIHAET KaKue-TO JEHCTBUS,
KaK 3TO OTPAXaeTcs B €ro 3aroJIOBKE U Teje?
17) Yrto Takoe jokanbHas mnepemeHHas metona? IlpuBenute mnpumep u3 cBoew
nporpaMmbl. YUTO BBl MOKETe cKa3aTh 00 00JacTH NEWCTBHUS M «BPEMEHH >KU3HU»
Takoi nepemenHoi? Kakoe obiiee nmpaBuio Java 31ech neicTByeT?
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3. JABOPATOPHASA PABOTA Ne 9. UCCJIEJOBAHUE
AJI'OPUTMOB, PEA/IN3YIOUX OITEPAIIMA HA L
MATPUIIAMUA

3.1. llean padoTbI

[lenbto gaHHOW pabOTHI ABJISIETCS HUCCIECIOBAHUE IUKJIMYECKUX aJTOPUTMOB U
MpOTrpamMM, OCYILIECTBISIONINX TUIHMYHBIC OMNEpalMy Haj JBYMEPHBIMU MacCHUBaMU
(MaTpuIaMu), TOJydEHHE HABBIKOB pa3pabOTKH M HCMOJIb30BAaHUS IMOIIPOTrPaMM
(METOIOB-IPOLICTYP ¥ METOI0B-(PYHKIIHI).

3.2. [locTanoBKAa 3a1a4u

Pa3paboTtates mnporpaMmy, peagu3ylOLlyl0 ONEpaldd HaJ MaTpUlaMH 110
3a/laHHI0, yKa3aHHOMY B TaOsmue 3.1, B COOTBETCTBMM C HOMEPOM BapHUaHTA.
[Iporpamma a0KHA YIOBIETBOPATh HUKEIIEPEUUCICHHBIM TPEOOBaHUSM.

B ocHOBHOIl mnporpamMme (MeTroAe main) HYKHO HWHUIUAIU3UPOBATH JIBE
KBaJIpaTHbIE MAaTpHUIbl (YKUCIO CTPOK PABHO YHCIY CTOJOLIOB), COAEpKALUIUX
AJIEMEHTBI 3a/IaHHOT'0 YUCJIOBOIO THUIIA.

OcHoBHas nporpamMma (METOJ main) J0JKHA BbI3bIBATH TPU BCIIOMOTATEIbHBIC
MOAMPOrPaMMBbI (TPU METOJ1A).

[TepBbiit MeTON-(QYyHKIMS MpeIHA3HAYEH ISl BBIUUCICHUS CKAISIPHOTO 3HAUYCHHUSI
B COOTBETCTBUU C 3a/laHMEM, YKa3aHHbIM B cTosiOue 3 Tabnuil BapuaHToB. [lox
CKQJISIPHBIM 3HAYEHUEM MMOHUMAETCS 3HAYEHUE MTPOCTOrO THUIIA.

Bropoii meTon-hyHKIMs peaHazHadeH SISl BHIYMCICHHUS] BEKTOPHOTO 3HAYCHHS
B COOTBETCTBUM C 3aJlaHMEM, YKa3aHHBIM B cTosiOle 4 TaOnuiel BapuaHToB. [lox
BEKTOPHBIM 3HAYECHUEM TOHUMAETCS 3HAYCHUE TUIIA «OJJHOMEPHBINA MaCCHUBY.

Tpernit wmeTon-GyHKIMS JOKEH BO3BpAIIaTh MATPUILY, SBIISIOIIYIOCS
pe3yibTaTOM BBINIOJIHEHHSI ONEpallMd HaJ MaTpULlaMH, 3aJlaHHOM B cTOJOLE 5
TaOJIUIbl BAPUAHTOB.

Kpome Ttoro, pexomeHayercs BKJIIOYHTb B IMPOEKT METOJbI-IPOUEAYPHI s
BBIBOJIA HA OKPAaH MATPHUILbI U OJHOMEPHOI'O MacCHBa.

OcHoBHas mporpaMmma (METOJT main) JA0JKHa BBITIOIHATh CIAEAYIONIE TeHCTBUS:

1) MHULIMATU3UPOBATH JBE KBaJApaTHbIe MaTpullbl A u B;

2) BBIBECTH:

UCXOJIHbIE MaTpullbl A U B;

pE3yNbTAT BHIMOTHEHUS MeTona-QyHKIMK 1 /st MaTpuiibl A v MaTpuiibl B;

pE3yNbTAT BHIMOTHEHUSI METO1a-(DYHKIINK 2 ISt MAaTPULIBI A ¥ MaTpulibl B;

pE3yNbTAT BBIMOIHEHUS MeTo1a-DyHKIIMK 3 /ISt MaTpUllbl A ¥ MaTpuiibl B.

3.3. BHeaynuTopHasi HOAroTOBKAa
Jns moAroTtoBku K abopaTOpHOMl paboTe clenyeT H3yuduTh — KpaTKue

TEOPETUYECKHUE CBEACHUS, NMPHUBEJACHHBIC B IMyHKTE 3.4 METOMWYECKHUX YKa3aHUH.
PexomeHnyetcs Takxe o3HakoMuthes ¢ [1] (¢.72-79).
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3.4. KpaTkue TeopeTu4ecKue cBeJIeHHsI

3.4.1. MHOroMepHbIe MaCCUBbI

MaremaTH4eCKHuil BEKTOP MOXKET OBITh MPEJCTABICH OJHOMEPHBIM MaCCUBOM, a
MaTpHuIa — ABYMEPHBIM MAaCCHUBOM.

S3pIk Java gomyckaeT MacCUBbI MAaCCUBOB — MHOTOMEPHBIE MAaCCUBHI [3].

Ha pucynke 3.1 u3o6pakeH npsiMOYToJIbHBIN AByMEPHBINM MAaCCUB — MaTPHIIA — C
uMeHeM B (B o01miem ciyuae, AByMepHbIE MacCUBBI B Java He 00s3aTelbHO JOJIKHBI
COJIEpKaTh OJMHAKOBOE YKCJIO AJIEMEHTOB B CTPOKE).

B| ¢

length| 5 length 0 1 2 3
Bol] e[ 4 [ 3 [ 7 [ -5 ] -4 ]
B[] et~ 4 | 8 | 6 | -2 | 15 |
Bl2)| e 4 [ -3 | -24 | o | 55 |
Bi3]| &> 4 [ -1 [ 14 | -27 | 12 |
Bl4l| e+ 4 | 95 | 36 | o | 11 |

B[0][0]=3

B[2][1]= - 24

B.length=5 — yucno cmpok Mampuyb

B[0}.length=B[1}.length=B[2}.length==B[3].length=

=B[4].length=4 — yucno cmon6yoe mampuuys!
Pucynok 3.1 — JIBymepHBIiI MaccuB

B nepemennoii B conmepxurcs aapec OJHOMEPHOIO MAcCHBA, 1-blid 3JEMEHT
kotoporo (i=0...4), B CBOIO ouepeqb, COACPKUT aapPecC OJHOMEPHOTO MacCHUBa
AJIEMEHTOB 1-0M CTpoKH. Jpyrumu cioBamu, B cchutaeTcsi Ha OJJHOMEPHBIN MacCHB,
KOKIBIA DJIEMEHT KOTOPOIO CCBUIAETCS HA OJHOMEpPHBIM MAacCHB DJEMEHTOB
COOTBETCTBYIOIIEH CTPOKU MATPHIIBI (AAPEC U CChLIKA — CHHOHUMBI).

Tun MHOroMepHOro MaccuBa 3aJaeTcsi YKa3aHMeM [JByX M Ooliiee map
KBaJIpaTHBIX CKOOOK. Tak, AJis TByMEpHOTr0 MaccuBa HY>KHBI JIBE Mapbl KBaJAPaTHbBIX
CKOOOK.

OObsiBICHUE IBYMEPHOTO MACCHBA:

type var name [ ]| [ ];

Wi

type [ ] [ ] var_name;

type — 6a30BbIif TN MaccuBa (THUIM 3JIEMEHTOB MaCcCHBA),

var_name — uMs epeMEHHON MacCHBa.
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I[BYMCPHBIﬁ MaCCHB, KaK U O,HHOMCpHBIﬁ, MOXHO HHUIIHUAIIU3NPOBATL!:

intB[][]={
{39 79 - 59 - 4}9
{89 69 = 29 15}9
{' 39 - 249 99 55}9
{-1,14,-27,12},
{95, 36, 0,11}

55

OOBbsiBNIEH M CO37aH JIBYMEpPHbIII MacCHB, B KOTOPOM IISITb CTPOK M YETHIPE
CTOJI011a. DJIEMEHTHI MOTYYHIIM HauajJbHble 3HAYEHUS COTJIACHO CITUCKY KOHCTAHT.

Hpyroii croco® co3maHusi IBYMEPHOTO MAacCHBa MPU MOMOILIM — IPOLETYPbI
new:

int [ ] [ ] B=new int[2] [3];
HauanbHble 3Ha4€HUS 2JIEMEHTOB 33Jal0TCsI IO YMOJTYaHUIO.

st mepebopa 371eMEHTOB OJHOMEPHOTO MaccuBa (BEKTOpa) Mbl UCIIOIb30BaIU
nuki for. s mepebopa »lIeMEHTOB JBYMEPHOI'O MaccuBa (MaTpuliibl) TpeOyercs
KOHCTPYKIIUS, COCTOAIIAs M3 JABYX LHUKIOB for (OCHOBHOTO W BIOXKEHHOro). B
OCHOBHOM IIMKJIe€ OYyJIeT U3MEHSThCS HOMEpP CTPOKH (MEPBBI HHAEKC 3JIEMEHTa
MaTpPHIIbI), & BO BJIOKEHHOM — HOMEp CTOJIONA (BTOPOM MHIEKC 2JIEMEHTa MaTpPHUIIbI),
W HA00OpOT.

IIpumep 1. Hmxe npuBeneH TEKCT MeTOna, NMPEAHA3HAYEHHOI'O Ui BBIBOAA
AJIEMEHTOB MATPHIIBL:

public static void putMatr (int Y[ ][ ]){
for (int i=0; i<Y.length; i++) {
for (int j=0; j<Y[0].length; j++)
System.out.printf ("% 5d",Y[i]1[j1);
System.out.printin();
} /ffor i
} //putMatr

[Tpumep 2. PazpaboraTs mporpammy oOpabOTKH MaTpPHUIl MPU TTOMOIIHA METO/Ia,
BO3BpAIIAIONIEr0 MacCuB X, COAEpPKAIIUM MaKCHUMallbHbIE SJEMEHTBI CTOJIOLIOB
MaTpuilbl Y. AJITOpUTM METO1a M300pakeH Ha PUCYHKE 3.2.
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YOI X[)
v

< Hauano >
—»{-0 i< Y[O] length;j++ >7

2
max=Y [ 0, j]

I
3
i=1; i< Y.length; i++>7

(o)

Pucynok 3.2 — Cxema metofa (pyHKIMn) oOpabOTKH MaccuBa

TekcT mporpammel:
public class MatrArrDemo{
public static int[] MaxInColomn (int Y[][]){
int X[]=new int[Y[0].length]; // cos0aem maccus X,
//cocmosiwuti u3 Y[0].length anemeHmos (crioe namsmu)
for (int j=0; j<Y[0].length; j++) {
int max=Y[0][j];
for (int i=1; i<Y.length; i++)
if (Y[il[j]>max) max=Y[i][j];
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X[j]=max;
} //ffor j

return X; / Mmemo0d moxem 8epHymb riepemeHHyr nobo2o muna
} /MaxIinColomn

public static void putMatr (int Y[][1){
for (int i=0; i<Y.length; i++) {
for (int j=0; j<Y[0].length; j++)
System.out.printf ("% 5d",Y[il[jl);
System.out.printin();
} /fori
} /putMatr
public static void putArr (int X[]){
for (int i=0; i<X.length; i++)
System.out.printf ("% 5d",X[i]);
System.out.printin();
} /putArr
public static void main (String args []){
intY[][]1={
{3, 72, -5, -4},
{8, 6, -2, -15},
{-3, -24, 9, -55},
{1, 14, -27, -1},
{95, 36, 0,-11}
}
intA[][]={
{1, 2, 3, 4},
{5, 6,7, 8},
{9, 10, 11, 12}
}
System.out.printin("MaTtpuua Y:");
putMatr(Y);
int X[]= MaxinColomn(Y);
System.out.printin("Maccus X ana matpuubl! Y:");
putArr(X);
System.out.printin("MaTpuua A:");
putMatr(A);
System.out.printin("Maccus X gna matpuubl A:");
putArr(MaxinColomn(A));
} /main
} //class
bonpmioe komuyecTBO 3amad  CBA3aHO C OOpabOTKOW 4YacTH DJIEMEHTOB
KBaJIpaTHON MaTpuilbl (KOJIMYECTBO CTPOK COBMAJAET C KOJIUYECTBOM CTOJIOIOB),
HaIllpuMep, pPAacCMaTpUBAOTCA TOJBKO JJEMEHTHl TJIABHOM JHMArOHANM, Haj
JOTIOJIHUTENIbHOW JuaroHanbto (coeauusitonieit anementsl An,l u Al,n u t.n). [lpu
PCIICHUN TaKUX 3a7da49 BO3HUKACT Hp06neMa, ONpCACICHUA TI'paHUL] HM3MCHCHMUA
MHIEKCOB 00pabaThiBaeMbIX AJIeMEHTOB. Huke mpuBeneM psii TUIMYHBIX CIy4aeB C
YKa3aHUEM COOTBCTCTBYIOIIMX HAYAJIbHBIX W KOHCYHBLIX 3HAQUEHUU B 3arojoBKax
UKJIOB (pUCYHOK 3.3):
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r) )

Pucynok 3.3 — OnpeiesieHue MHIEKCOB 3JIEMEHTOB KBAIPATHOW MaTPHULIbI

a) 3JIEMEHTBI, MPUHAUIC)KAIIUE TJIABHON JUarOHaIM:
// oOHyIeHUE PJIEMEHTOB IJIaBHOW JUAroHaIH
for (int i=0; i<A.length; i++) A[i][i]=0;

0) B7IeMEHTHI MO/1 TIIAaBHOM IMaroHaJbIO:
// OOHYyJIEHUE AIEMEHTOB MO/ TJIABHOW IHAaroHasbIo
for (int i=1; i<A.length; 1++)
for (int j=0; j<i; j++) A[i][j]=0;

B) 2JICMEHTHI HaJl TJIaBHOM TMAaroHabio:
// OOHyJIeHUE PJIEMEHTOB HaJl IIaBHOW JUAroHaJIbIo
for (int 1=0; i<A.length-1; i++)
for (int j=1+1; j< A.length; j++) A[i][j]=O0;

T') 2JIEMEHTHI BTOPOM JIMaroHaIu:
// 0OHyJIEHUE DIIEMEHTOB BTOPOU IMaroHaiu
for (int i=0; i<A.length; i++) A[i][ A.length-i-1]=0;

1) JIEMEHTHI MOJT BTOPOM AUAroHalbIo:
// 0OHyJeHHE 3IIEMEHTOB MO BTOPOW AHUATOHAIBIO
for (int i=1; i<A.length; i++)
for (int j=A.length-i; j<A.length; j++) A[i][j]=0;

€) 2JIEMEHTHI HaJl BTOPOIl THaroHaibio:
// 0OHyJIEHUE AIIEMEHTOB HaJl BTOPOU JUArOHaJbIo
for (int i=0; i<A.length; 1++)
for (int j=0; j<A.length-i-1; j++) A[i][j]=0;

e)
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3.4.2. Onepauuu HAJ MATPULIIAMH

[IpousBegeHuEeM MAaTpHIBI HA YKCIO HA3bIBACTCS MATpUIIA, IMOJyYECHHasT W3
UCXOJIHOM MaTpHUIIbl YMHOKEHUEM KaXKJIOTO €€ 3JIEMEHTAa Ha 3a/IaHHOE YHCIIO.

Cymmoii matpunir A U B ogHOro m TOro ke pa3Mepa Ha3bIBa€TCAd MaTpulla
C=A+B Takoro e pa3mepa, nojiydyaeMas M3 HUCXOAHBIX MATPHUI] MYTEM CIOKECHHS
COOTBETCTBYIOIIMX AJIIEMEHTOB.

[IpousBenenuem matpuubl Ay, Ha MaTpully B Ha3zbiBaeTcss matpuna Cpy,
Takas, 4To dJeMeHT Mmartpuubl Cj paBeH CyMMe NPOHU3BEICHHI DIIEMEHTOB 1-Oi
CTPOKH MaTpHUIllbl A Ha COOTBETCTBYIOIME JIEMEHTHI J-T'0 CTOJIONA MaTpHIlbl B.

TpaHcriOHMpOBaHKME MATPHIIBI — 3TO ONEpals HaJl MaTPULIEH, KOTJa €€ CTPOKHU

CTAHOBSITCSI CTOJIOIIAMU C TEMU K€ HOMEPaAMH.
3.5. llopsinok BbINOJHEHHUsI padoThI

1) CocraBbTe anropuTMbl (CXeMbl) MPOrpaMMbl U METOJAOB, K KOTOPBIM OHa
oOpamaercsi. B mporpamme n0/KHO OBITH MPENyCMOTPEHO 3aJaHUE 3HAUYECHUN
NEPEMEHHBIX, BBIBOJI B OKHO TEPMHUHAJIA PE3YIBTATOB C MOSCHEHUSAMH.

2) B COOTBETCTBUM € @JIrOPUTMOM COCTaBbTE€ IIpOrpaMMy Ha s3bike Java (B
METO/ie, KOTOPBIM BBIBOJUT B OKHO TEPMHHAJA MAaTpHULy, UCIIOIb3YHTE ONEPATOP
(dopmaTHOU nevatu printf 17151 BBIBOJA 3JIEMEHTOB MaTPHULIbI);

3) [IpoBeaute oTianky mnporpammbl. Hcmonb3yiiTe st 3TOr0 BO3MOXKHOCTH
otnanuuka Bluel (ycTaHOBKa TOUEK OCTaHOBA, MOIIArOBOE BHIIIOJHEHUE MPOTPaMMBI,
BHU3YyaJIN3alisl 3HAYEHU N IEPEMEHHBIX ).

4) IIpoBepbTe paboOTy MporpaMMsbl MPU Pa3IMYHBIX 3HAUEHUSX napameTpoB A B

U n (He MeHee, YeM Ha JByX Habopax 3HAUCHUI), pe3yJIbTaThl MPUBEAUTE B OTUETE.
3.6. BapuanTsl 3a1annii

BapuanTsl 3aaHuii nnpeictaBieHsl B Taduie 3.1.

Howmep BapuanTa 3aganust V He00X0UMO BBIYUCIUTH 110 hopMyJie
int V=(N<=14) ? variant : N%14;

rae N — HoMep CTyJIeHTa B CIUCKE TPYIIIbI,

variant — HOMep BapuaHTa 3ajianus B Tabnuie 3.1.



Ta6muna 3.1 — BapuanTtsl 3a1anuit

CTOJIOLIA MATPUIIBI

Homep ba3zoBbrit Oynkuusg 1 OyHKUUA 2 Oynkuus 3
BapuaHTa | TUI MaTpPULl (merox 1) ¢ (metox 2) c mapametrpoM | (meton 3)c
(Tum napameTpoMm A A napameTpamu
AJIEMEHTOB ) A, B, m
1 byte Cymma snemenToB, | Bekrop, Marpuna:
PacoJIOKEHHBIX coaepKalun m(A+B)
IO/ TJIABHOU MHUHUMAJIbHBIE
JTUaroHajabio 3HAYCHUS KaXKIOU
CTPOKHM MaTpULbl A
2 short [IpousBeneHue Bekrop, Marpuna:
JJIEMEHTOB, comepxamuii yucio | A*B
PacioJIOKEHHBIX HYJIEBBIX 3JIEMEHTOB
10/ TJIABHOU JUIS KaXKI0M CTPOKU
JIAArOHAJIbIO MAaTPHUIIBI
3 int MunumanbHbld U3 | Bekrop, Marpuna:
DJIEMEHTOB, comepxamuii unciao | A
PacHoJIOKEHHBIX HYJIEBBIX 3JIEMEHTOB
HaJ TJIaBHOU JISL KX J0T0
JIAArOHAJIbIO CTOJIOIA MATPHIIBI
4 long Makcumanbsblii u3 | Bekrop, Marpuna:
DJIEMEHTOB, coJiep Kalluii (A+B)/m
PacnoJIOKEHHBIX 3HAYEHUS CYMM
1101 TJIaBHOM JIIEMEHTOB KaXKJI01
JIAArOHAJIbIO CTPOKH MaTPHUIIbI
5 float Cymma snemeHToB, | Bekrop, Marpuna:
PACIIOJIOKEHHBIX CoJIepKaIInn A*B
110J1 BTOpOH (He 3HAYCHUS
TJIaBHOM) IIPOU3BEICHU I
JTUaroHajabio DJIEMEHTOB KaXKI0H
CTPOKHU MaTPHUIIbI
6 double [IpousBenenue Bexrop, Martpwura:
5JIEMEHTOB, coJiep KaIuii B'
PacnoJIOKEHHBIX 3HAYEHUS] CYMM
0J1 BTOPOH 3JIEMEHTOB KaXJI0T0
JIAAarOHAJIbIO CTOJIOIA MATPHIIBI
7 byte MunumanbHbld U3 | Bekrop, Marpuna:
DJIEMEHTOB, coaepKalun m(A+B)
PAacoJIOKEHHBIX 3HAYCHUS
HaJl BTOPOU MIPOU3BEICHUN
JIAArOHAJIbIO AJIEMEHTOB KaXJ0TO
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Howmep ba3zoBbrit Oynkuusa 1 OyHKUUA 2 Oynkuus 3

BapuaHTa | TUIl MaTPULL (meton 1) ¢ (metox 2) c mapametrpoM | (meton 3)c

(Tum napameTpom A A napameTpamu
AJIEMEHTOB ) A, B, m

8 short Maxkcumanehbiii U3 | Bextop, Marpuna:
AJIEMEHTOB, conmepxkamuii yucio | A*B
pacHoJIOKEHHBIX MTOJI0KUTEIIbHBIX
10l BTOPOU 3JIEMEHTOB IS
JIAarOHAJIbIO KQKJIOU CTPOKH

MATPHIIBI

9 int Maxkcumanbssiii u3 | Bexrop, Marpuna:
MOJI0KUTEITBHBIX comepkammii yncio | A'

(>0) snemeHTOB OTpHUIIATEBHBIX
[JIABHOW IMarOHaIM | SJIEMEHTOB IS
Ka)KI0r0 CTOJI01Aa
MATPHUIIBI

10 long Munumanbsebii 13 | Bekrop, Marpuna:
OTPHULIATENBHBIX coJIeprKaIlnii (A+B)/m
(<0) a;memeHTOB MAaKCHMAaJIbHBIE 110
BTOPOU TUATOHAIM | MOJIYJIO 3JIEMEHTHI

KaXJI0U CTPOKH
MATPHIbI

11 float ITepBriit Bexkrop, Marpuna:
OTPULATEIILHBIN coaepKalun A*B
AJIEMEHT Cpeau MAaKCHMAaJIbHBIE 110
DJIEMEHTOB, MO/IYJIIO DJIEMEHTHI
pAacHOJIOKEHHBIX Ka)XJI0TO CTOJNO1a
HaJ rJIaBHOM MaTPULIbI
JIAArOHAJIbIO

12 double [Tocnenuuii BexkTrop, i-brif Marpuna:
ITOJIOKUATEIIbHBIN 3JIEMEHT KOTOPOIo B'
AJIEMEHT Cpear paBeH 1, ecnu B i-oi
3JIEMEHTOB I10/1 CTPOKE MATPHILIbI €CTh
TJIaBHOM OTPULIATEIIbHBIE
UaroHajbo 3JIeMeHTHI, 0 B

MIPOTMBHOM CITy4ae.

13 float Yucno Bexkrop, 1-blii Marpuna:
ITOJI0KUTEIIbHBIX AJIEMEHT KOTOPOIO m(A+B)
3JIEMEHTOB I10/]1 paBeH 1, ecnu B 1-oM
TJIaBHOU CTOJIOIE MaTPHUIIBI
JIAArOHAJIbIO €CTh

HEOTPHULIATEIIbHBIE
3JIeMeHTHI, 0 B
ITPOTUBHOM CITy4ae.
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ITponomxkenue Tabauiml 3.1

Howmep ba3zoBbrit Oynkuusa 1 OyHKUUA 2 Oynkuus 3
BapuaHTa | TUIl MaTPULL (meton 1) ¢ (metox 2) c mapametrpoM | (meton 3)c
(Tum napameTpom A A napameTpamu
AJIEMEHTOB ) A, B, m
14 double Yucio Bekrop, conepxamuii | MaTtpuia:
OTPUIATEIIbHBIX cpenHue A*B
3JICMEHTOB HaJl apudmeTnyecKue
CIIABHOIM 3HAYCHUS I KaXKI0I0
MATOHAIIBIO CTOJIOIIa MATPUIIBI

3.7. KoHTpoOJbHBIE BONIPOCHI

1) Kakoil Tum MaHHBIX MOAXOAMT JUIS TpeAcTaBlieHHs Matpur? Onumure
CTPYKTYypY 3TOTO THIIA B Java.

2) HazoBurte cnocoObl CO37aHUSI MHOTOMEPHBIX (B YaCTHOCTH, JBYMEPHBIX)
MAaCCHBOB B Java.

3) Kak ocyuiecTBisieTcs: 10CTyll K 3JIeMeHTam Matpullbl? Kakas oneparopHas
CTPYKTYpa MCIOJIB3YETCS I TOTO, YTOOBI MOJIYYUTh JOCTYN IMOCJIEI0BATEIHLHO KO
BCEM 3JIEMEHTAM MATpPHUILIbI?

4) 3amana maTpuiia:

intY[]1[]1={
{3, 72, -5, -4},
{8, 6, -2, -15},
{-3, -24, 9, -55},
{1, 14, -27, -1},
{95, 36, 0,-11}
15

Kak B mporpamme onpeaenuTb Yuciao CTPOK M YUCIIO CTOIO01OB B MaTpulie A?

5) Maiite ompeneneHue omnepanydidi yMHOXXEHHUS MaTpUIIBI Ha KOHCTAaHTY H
CIOKEHMSI JIByX MaTpull. UTO BBl MOXKETE€ CKa3aTb IO IOBOJY pPa3MEPHOCTH
cymmupyembix marpuil? IlpuBegure mpumep dparmeHta mporpamMMmbl, B KOTOPOM
OCYIIECTBIISIIIOCh OBl CIIOKEHUE JBYX MATPHUI] U YMHOXXEHUE Pe3yJIbTUPYIOIICH
MaTpUIlIbl HA KOHCTAHTY.

6) Maiite omnpezneneHue onepauuyd TPaHCIOHMpPOBaHUA Marpuubl. IIpusBeaurte
npuMep  ¢parMeHTa  MpOTpaMMBI, B  KOTOPOM  OCYIIECTBISUIOCH  OBI
TPAHCIIOHUPOBAHKE KBAJAPATHOW MATPHUIIHI.

7) [Haiite omnpeneneHue oONepaldd YMHOXKEHUS MaTpUL] W IPUBEIAUTE
cOoOTBEeTCTBYIOIIYIO (opmyny. Kak m0mKHBI OBITH COTJIACOBAHBI Pa3MEPHOCTH
matpui? [IpuBenure npumep (parmeHTa mporpammbl, B KOTOPOM OCYLIECTBIISIOCH
Obl yMHOKEHHE JIBYX MATPHUII.

8) Kak BbIACIUTH 3JIEMEHTHI, HAXOASIIMECS B CIACAYIOMUX OOJACTAX MATPHIIBL:
Ha TJIaBHOM AUaroHajd, MoJ I'JIaBHOM JMAaroHajblo, HaJl T'JIaBHOM JMAaroHajblo, Ha
BTOPOU IMaroHasu, noj BTOPOW JUaroHaiblo, HaJl BTOPOU AUaroHalbio?
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9) Uro takoe QopmanbHbie U (akTHUeckue mnapamerpbl metona? I'nme onHu
3anarotcs? Kakue ciocoObl nepeaun napaMeTpoB BaM U3BECTHBI?

10) Ecnm marpuna siBisieTcsi mapaMeTpoM MeEToAa, TO 4YTO Ha caMOM Jieje
nepenaercsa B metoj? Kakoe obiee mpaBuio Java 31ech 1eicTByeT?

11) Yro yka3bpIBaeTcs B 3aroJ0BKE METO/IA M UTO YKa3bIBAETCS B BHI30BE METOAA?
[IpuBenuTe mpuMep COOTBETCTBUA (POPMATBHBIX U (DAKTUUECKUX TTApaMETPOB METOAA
(U3 cocTaBiIeHHOM BaMu Tmporpammbl). Kakue NpoBEepKU OCYIIECTBISECT 3/1€ChH
KOMIUJIATOP?

12) M0o>HO 71 U3BMEHUTh B METOJI€ 3HAUCHUE JIEMEHTa MaTPUIlbl, epeIaHHOM
B METO/I B KaueCTBE (paKTHUUECKOTO Mapamerpa’?

13) MoxHO 1 MU3MEHUTh B METOJIC€ 3HAYCHUE TMEPEMEHHOM MNpPOCTOro THIIA,
nepeaHHON B METO/T B KauecTBe (paKTUUEeCKOTO napamerpa?

14) 3HaueHusa KakMX TUIMIOB MOKET BO3BpalllaTh MeTo/l B Java? I'ne 3amaercs Tin
BO3BPAIAEMOT0 3HAUCHUS?

15) Ecnu meTon Bo3BpallaeT 3HaueHUE, KaKoil orepaTop 00s3aTeabHO JO0HKEeH
IPUCYTCTBOBATH B HEM?

16) Eciu Meron He BO3BpallaeT 3HAYEHUE, a IMPOCTO BBIMNOIHSAET KaKUe-TO
JNEUCTBUS, KaK 3TO OTPAkKAETCA B €r0 3arojoBKe U Telie?

17) Uro Takoe nokanbHas nepemeHHas merona? IlpuBenure nmpumep U3 CBOEH
mporpamMmbl. UTO BBl MOXKETE CKa3aTh 00 OOJacCTH JCUCTBUS U «BPEMECHH >KH3HW
Takoi epemenHo#? Kakoe obmiee mpasuio Java 3mech qeicTByeT?
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