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1. OBIIUE TPEBOBAHMUSA
K BBIITIOJIHEHUIO JIABOPATOPHBIX PABOT

JI7is1 OCBOGHHUS OCHOB NMPOTPaMMHUpPOBaHMs Ha s3bIKe Java mpeiaractcs cepust
nabopaTopHbIX pabot. Kaxnas padora TpeOyeT U3y4eHUsT METOIUUYCCKUX YKa3aHUH U
PCKOMEHIOBAaHHOW JIUTEPATYphl, IMOATOTOBKY TEKCTa MPOrPaMMbl, KOMITHJISIIAIO
HPOTrpaMMbl HEKOTOPOE €€ UCCIICTOBaHHE.

Bce neiicTBus, yka3aHHBIE B METOJAMYCCKMX YKa3aHUSAX K OTACIbHOH pabote
(oCBOCHHME PAKTUYCCKUX TIPUEMOB HCITOJIb30BaHMSI CHCTEMBI Pa3paO0TKU MPOTpamMM,
OOBSCHCHUE MPUMEHEHHBIX 3JICMEHTOB sI3bIKa Java, OTBETHI Ha BOMPOCHI, 3aaHM)
00513aTeJIbHO JIOJKHBI OBITH BBHITIOJIHEHBI IO CIEAYIOIIEro JAOOPaTOPHOTO 3aHSTHS.

[To BBIMOSHEHHOH JIaAbOpaTOpHOU pabore coctaBisiercss otueT. OdopmieHue
OT4YeTa JIOJKHO COOTBETCTBOBATH TPEOOBAHUSIM K TEKCTOBBIM yUEOHBIM JOKYMEHTAM
cootBercTByOIIUX ['OCToB [DnexkTpoHHbId (QOHI NpPaBOBOM W HOPMATHUBHO-
TEXHHUYECKOH JToKkyMeHTanuu. http://docs.cntd.rul.

OtueT mpeacTaBisieTCs Ha JaucTax Gopmara A4 ¥ B 3JIEKTpOHHOM BHje ((aiin
Microsoft Word). IlepBbiii amcT ordyera — THUTYJIbHBIA. Ha HeMm yka3biBaeTcs
Ha3BaHUC By3a, Ha3BaHWEC BBINMyCKawIleH Kadenpbl, Ha3BaHue padboTel, PO u
rpymnmna ucnojaauresnss, PO npuauMaromiero padorty, ropon (CeBacTorosb) U TO/.
[Tpumep odopmileHHsS] TUTYIBHOTO JINCTA MPUBEACH B NpuiokeHud A. Creayromime
JIMCTBI SIBJISTFOTCSI COOCTBEHHO OTYETOM M JIOJDKHBI COJICPKATh CIICAYIOIIUE Pa3/ICIIbl:

1) uens paboThI

2) TIOCTaHOBKA 3a/1a4H;

3) ananM3 3a7ayd, BBISABISIOIIMNA CBA3M MEXKIY OJJIEMEHTaMU 3aJadu
(0OOCHOBaHWME THIIOB BXOAHBIX M BBIXOJHBIX [AHHBIX, OIHCAHUE PEATH3YEMBIX
yHKImit);

4) cxema U ONMCaHUE aJropyuTMa PEIICHUS 3a/1a4uu;

5) TecToBBIE IPUMEPHI U PE3YJILTATHI UX 00PaOOTKU BPYUHYIO;

6) Tekct Java-mporpamMmsl, 3aJaHHOM BApUAHTOM 3aJaHUS;

7) cBemenust o0 OTJIaAKe MPOrpaMMbl M TIPOBEpKE €€ pPaboTOCIOCOOHOCTU
(omucanune OmMMUOOK (CHUHTAKCMYECKUX U JIOTMUECKHX), BBIABJICHHBIX Ha JTare
OTJIAJIKU TIPOTPaMMBbI, pe3yjbTaThl pPabOThl (B BHUJIE CKPUHIIOTOB), CpPaBHEHHUE
pE3yNbTaTOB PabOTHI MPOTrPaMMBbl HA TECTOBBIX MPUMEpPAX C pe3yJbTaTaMH PYUHBIX
pacyeToB);

8) BBIBOABI (KOHCTAaTUPYET pEUICHHWE BCEX 3a7ay, ONUCAHHBIX B pazelie
«ITocTranoBKka 3agaum»).

CryneHT 00s13aH 3aBeCTH pabOUyIO TETPaJib, B KOTOPOM TOJKHBI (PUKCUPOBATHCS
WHCTPYKIIUHU K paboTe, BOMPOCH], BO3HUKAIOIINE TIPH BHITIOJHEHUN PaOOTHl M OTBETHI
Ha HUX, YECPHOBUKH H (¢parMeHThl mporpamMm. B paboueit TeTpamm MOXKHO
MPEACTABIATh OTYETHl MO padoTtam. [Ipu 3TOM TUTYIBHBIN JIMCT KaXJAOTO OTYETA
JOJDKEH HAXOAMTBhCS HAa TNpaBoMl cTpaHulle pas3BopoTa. Pabouyio TeTpanb
00s13aTeTbHO MMETh Ha KaXKJIOM JIaDOpaTOPHOM 3aHSATUH — OYAYyT OILIEHUBATHCA
KauyeCTBO U MOJHOTA BHITIOJTHEHHBIX 3a/IaHUH.
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CTylleHT AOIyCcKaeTcsl K 3alluTe OT4eTa Mo JJabopaTopHOM padoTe mocie Toro,
KAaK OH IPOJIEMOHCTPUPYET MPENOJABATENO BBIIOJHEHNUE MOCTABJICHHON 3a/1a4yd Ha
KOMIIbIoTEpe (pe3ynbTaThl paboThl MPOrpaMMbl H/WIIKM APYroe 3aJaHue, Hampumep,
paboty C okHOoM Koxaa Bluel)) u mpemoctaBuT marnky ¢ pa3pabOTaHHBIM jaVa-TIPOSKTOM
(B 3JIEKTPOHHOM BU/JIE). Pexomennyemoe M TIAIKK:
JIab_n_m_ ®ammnusa_I'pynna ['ox, tme N — HOMep nabopaTopHOM pabOTh, M —
HOMEp TpoekTa (MCIONb3yeTcs eciau 3aJaHue 1o JaboparopHoir paboTte
MpeaycMaTpuBaeT pa3pad0TKy HECKOJIBKUX MPOEKTOB). TEKCTOBBIN (aiiia ¢ oT4eTOM
10 paboTe PEKOMEHIYETCSI IOMECTUTD B MAIKY IPOEKTA.

3amuTa J1a00opaTOpHBIX padOT COCTOUT M3 JIOKJIAAa CTYIEHTa O MPOJEIaHHOM
pabote ¢ OOBsICHEHHEM cojepkaHusi ordyera. CTyIeHT JOJDKEH OTBETHTh Ha
KOHTPOJIbHBIE BOIIPOCHI K COOTBETCTBYIOIIEH JIaOOpaTOpHOU paboTe, MPUBEICHHBIE B
METOJIMYECKUX YKa3aHUSX, a TaKXKe APYTrHue BOIPOCHI MpernojaBaTelis, Kacaroluecs
MIOCTaBJIEHHOW 3a/1auH, MOKa3aTh pabOTOCIOCOOHOCTh MOJATOTOBIEHHON MPOTrpamMMbl
M HaBBIKM pabOThl ¢ mporpaMMHOM cuctemo. [lpm 3ammre Tekymeil padoThI
BO3MOXXHBI BOMPOCHI MO TeMaM MPEeAbIAYIINX JTabopaTopHbiXx paboT. Pesymbrar
3anuThl orieHnBaeTcs 1o mkane 0 — 100 6amtos (ESTC).

JI7is IOATOTOBKM MPOTPaMM CTYJIEHTaM PEKOMEHIYEeTCS YCTaHOBUTH Ha CBOMX
KOMITBIOTEPAX TIOCIEAHIO BEPCHUIO0 CHCTEMbl pa3paboTku mporpamm Blue)] wu
COOTBETCTBYIOIIIYI0 BEpPCHIO KOMIUIEKTa paspabotumka Java Development Kit
(http://www.bluej.org).

BrlmoHUB HECI0XKHYI0 HacTpoiiky BluelJ, MoxkHO BbIOpaTh Hanbosee ya00HBIM
g Bac a3bik nHTEpdEiica.

PekomenmyeTcss uMeTh CheMHBIH HoOcuUTeNlb HHGoOpMaruu ((IdMI-IucK), Ha
KOTOpOM OyAyT XpaHUTHCA MPOEKTHl JITA0OPATOPHBIX PAOOT U COOTBETCTBYIOIINE
OTYETBHI.




2. JlabopaTopHasi padora Ne 8
HNUCCIIEAOBAHUE AJITOPUTMOB OBPABOTKHA
OJHOMEPHBIX MACCHUBOB

2.1. Heab padoThl

[lenapro naHHON paOOTHI ABISIETCS MCCIEIOBAHME LHUKJIMYECKUX aJrOPUTMOB U
MpOrpamM, OCYIIECTBIIIIONIMX TUIUYHBIE ONEPALMH HAJl OJJHOMEPHBIMA MAaCCHUBAMH,
MOJIyYeHHUE HABBIKOB pa3padOTKM M HCIOJB30BaHUS MOAIpOrpamMm (METOJOB-
Opoueayp M METOAOB-(PYHKIHMI), a TakkKe H3ydeHHEe BO3MOXKHOCTEH OTJIaquuKa
BlueJ.

2.2. IlocTaHoBKA 3a1a4H

Pa3zpaboraTe mnporpammy, peanusymoulyro o0pabOTKy MaccuBa JaHHBIX I10
3aJJaHUI0, yKa3aHHOMY B Tabmuue 2.1, B COOTBETCTBUM C HOMEPOM BapHaHTA.
[TporpaMma 10KHA yIOBIETBOPSTH HUKENIEPEUNCIEHHBIM TPEOOBAaHUSIM.

OcHoBHass mporpamma  (MeToA  Main)  JODKHA  BBI3BIBATH  YETHIpPE
BCIIOMOTaTeNbHBIC TIOANPOTPAMMBI (YETHIPE METO/IA).

[lepBbiii MeTOn-QYyHKIUS NpeaHa3HAYeH [UIsl BBIYUCICHUS 3HAYEHUS B
COOTBETCTBHH C 33/IaHUEM, YKa3aHHBIM B CTOJIOIE 3 TaOJIMIIBI BAPUAHTOB.

Bropoii Merox-mipouenypa MpeaHA3HAYEH Uil  BBIIOJHEHHS COPTHUPOBKH
AJIEMEHTOB MacCUBa, METOJl W TUIl KOTOPOH 3aiaHbl croibmamMu 4 u S5 TaOmuibl
BApUAHTOB.

Tpetuili MeToa-npoueaypa npeaHa3HayeH sl oOpabOTKH MaccuBa CIocoOoM,
yKa3aHHBIM B CTOJIOIEC 6 TaOJIUITBI BAPUAHTOB.

YeTBepThlid METOA-TIPOLIEAYpPA MPEAHA3HAYEH JUIS BBIBOJA B OKHO TEpMMHAJIA
BCEX DJIEMEHTOB MacCHBa. DJEMEHThl MaccHBa JIOJDKHBI OBITh BBIBEACHBI MO N
AJIIEMEHTOB B CTPOKE, /1€ N — MapaMeTp METOA.

3HadeHus epeMeHHbIX A, B, m (B 3aBUCHMOCTH OT BapuaHTa) JIOJDKHBI OBIThH
rapamMeTpaM METOJOB U 33J1aBaThCsl B OCHOBHOM NPOIpaMMe.

OcHoBHas mporpamma (METOJ] main) J0JKHA BBITOJHAT CIACAYIONINUE TEHCTBUS:

1) MHUIMATM3UPOBATH JIBA PA3IMYHBIX MaccuBa (OTIMYAIOTCS] 3HAUCHHUS SJIEMEHTOB
Y JUTMHBI MaCCUBOB); 0A30BbIil TUI MaccHBa (THII AJIEMEHTOB) ONPEAEIICH BAPUAHTOM;

2) 1Sl KaXA0ro U3 MaCCUBOB BBIBECTH:

UCXOJIHBIN MaccuB (MeTof 4);

pe3ynbTaT BBIMOJHEHUSI METOAa-PYHKIIUU JJI1 UCXOIHOTro MaccuBa (Metof 1);

pe3yJIbTaT COPTUPOBKHU UCXOIHOTO MaccuBa (MeToa 2, MeTo 4);

pe3yibTaT  BBINOJHEHUS  METOJA-NpoUEeaypbl IS HMCXOAHOro  (He
OTCOPTHUPOBAHHOT0) MaccuBa (MeTof 3, METO 4).

2.3. BHeaynuTopHasi NoAroTOBKAa

JIisi TOATOTOBKM K JTAOOpaTOpHOM paboTe cleayeT W3y4YuTh  KPaTKUe
TEOPETUYECCKUE CBEJICHUSA, NMPHUBEACHHBIC B MYHKTE 2.4 METOJIMYECKUX YKa3aHWH.
Pexomenayercs Takke o3HakoMuThes ¢ [1] (¢.72-79) u [2].



2.4. KpaTkue TeopeTuyeckue cBeleHUs

2.4.1. OnHOMEpHBIE MACCUBBI

OnHoMepHBIN MaccuB B Java — 3TO THUII IJaHHBIX, UMEIOIIMI ABe yacTtu. OnHa
4acTh — KOHTEHHEDP, B KOTOPOM COJIEPKATCS OAHOTHUITHBIE AIeMEeHTHI. [Ipyras yacTs —
noje length, B KOTOPOM XPaHUTCS KOJUYECTBO 3jeMeHTOB repBoi yactu [3]. Tlone
length momydaer 3HaueHuWe TpH CO3IlAHMKM MAccHMBa M MOTOM He u3MeHsercs. Ha
pucyHke 2.1 uzobpaxen MaccuB u3 10 2eMeHTOB.

SneMeHT
C HHIeKCOM &

1 2 3 4 5 6 7\8 9—
1]
4+ length=10 —>

ITepBBIi HHIEKC

HOekKChI

Puc. 2.1. MaccuB u3 AecsaTH dJIEMEHTOB

Jlnst BbIOOpa 3JIEMEHTa HYXXKHO 3aJaTh €ro YHCIOBOM HMHJIEKC, T.€. HOMEp.
DnemeHThl HyMepyioTes ¢ 0. B MaccuBe M3 JECATH 3JIEMEHTOB MHJICKC ITOCIICTHErO
aJIEMEHTa paBeH 9.

OO0bsIBJIEHHE MAacCMBA — 3TO OOBSBIICHHE IEPEMEHHOMN, B KOTOPOHM XPAaHHTCS
cchlaka Ha MaccuB. [Ipumeps! (B manenn koga Bluel cienyer ucnonabszoBath GoOpMbI
13 JICBOTO CTOJIOIA):

int[ ] MaccuBLlenbix; WA int MaccusLlenbix[ |;

byte[ ] MaccuBbanTos; 17001 byte MaccusbanTos| |;
double[ ] MaccuslBToYHOCTH; unu double MaccuelBTouHOCTH] ];
char[ ] MaccnsCnmBonos; WIH char MaccnsCunmsonos] |;
String[ ] MaccusCTpok; 170 0% String MaccusCTpoK] |;

B o0bsBnennu maccuBa A (int[ ] A;) tum nepemenHoit A — ato int[ ] (MaccuB
HEeNbIX YHCEeN), a THUI 3JIEMEHTOB MaccuBa (0a30Bblii THH) — 510 int. [lpwm
00bSIBJIEGHMM MAacCUBa MaMATh JJIS 3JIEMEHTOB HE BBIACISETCS, CO3ACTCS TOJBKO
ccbuika (A) ¢ HauaIbHBIM 3HaYeHUEM null.

YtoObl mOCiIE OO0BSBICHUS TNepeMeHHas (A) IeUCTBUTEIBLHO NpeACTaBisiia
MacCHUB, OHa JOJKHA MMETh 3HaUeHUe, oTIndHoe oT null.

Co3nanue maccMBa — 3TO BBIICJICHHE MNaMATH IS XPAHEHHUS YKa3aHHOTO
KOJIMYECTBA DJIEMEHTOB W 3amoyiHeHue mois length storo maccuBa. [lepemennas —
cchuika (A) OJIyqaeT Mpyu CO3JJaHUU MacCuBa OTJIMYHOE OT null 3HavYeHwMe.

OOBIYHO BBIZIETICHUE TTAMSTH (B TIPOIIECCE BBHITOJHEHHS TPOTPAMMBI) BBITTOTHIET
OIepaTop new:



int[ ] A; //o0bsiBiaeHa cchliika A Ha MacCHB
A =new int[10]; //BeimencHa mamMsaTh At Aecsta int, A.length=10

MO’KHO COBMECTHUTE OOBSIBIICHUE HCpCMCHHOﬁ-CCHJ’IKH U CO31aHUEC MaCCHUBaA.
int[ ] A =new int [5];

I[perﬁ BapUaHT CO3AaHUA MACCHBAd — UHHUIMAJIMU3ALNA, T.C. UCIIOJIIB30BAHHC
MaCCHBa — JIMTCpaAjIa:

int[ ] B ={-5, 29, 0, -45, 55}; //co3aaeTcs MacCUB U3 IATH DJIEMEHTOB,
/lyka3aHHBIX B (PUT'YPHBIX CKOOKaX.

[Ipy BBINOJHEHMH 3TOrO ONEPATOpa B ONEPATUBHOM mamsATH OynaeT co3jaH
MacCHB M3 5 3JIEMEHTOB THUIIA int, KOTOPbIM OyAYT MPUCBOEHBI 3aJaHHBIEC JTUTEPATIOM
3Ha4YeHUA. AJpec 3TOro MaccuBa OyJeT 3amucaH B nepemMeHHyro B (pucyHnok 2.2).
Ccbuika Ha MaccuB (3HaYEHUE aJpeca MacCHBa) HA PUCYHKE 0003HAaYEHA (GKUPHOID)
TOuKOU U ctpenkoi. [Tycras cepuika (null) 00b14HO H300paxaeTcs «KUPHONY» TOUKON
0e3 cTpenku. Hanpumep, eciu B mporpamme ecTh 00bsiBIeHHE MaccuBa int [] X; , To
MOKa OH HE MHUIHAIM3UPOBAH, WM HE CO3MaH mpoueaypoud new, B sueiike OII ¢
anpecom X Oyzaer xpaHutbes 3Hauenue nNull (pucynok 2.2).

Kpome ToOro, cChuUiky MOXHO clelaTh paBHOM JApPYyrod CChUIKE HAa MAacCUB
(pucynoxk 2.3):

int[ ] C={1, 2, 3}; // co3nan maccus C.

int[ ] D; // o0bsiBen maccus D.

D =C; /I nepemennas D crana cuHoOHUMOM niepeMeHHO¥H C, T.€.
/I D ccrutaercs Ha TOT 5ke MaccuB, uto u C.

Onepauusi orHomenuss D==C BepHeT true, T.K. cChUIKH (aapeca MmaccuBoB) C u
D pasnbl. OOpaTuTe BHUMaHKE, YTO B JAaHHOM Cllydyae CPaBHHUBAIOTCS CCBHUIKH, a HE
conepxkumoe MaccuBoB. Dakthuecku, omnepauuro cpaBHeHuss D==C, MOXHO
TpPaKTOBaTh, Kak MpoBepKy «C u D — 3T0 0JIUH U TOT e MaccCuB?».

3anoJiHeHMe MacCHBa MIPOBOJUTCS 3aJaHUEM 3HAUEHUMN OTJENbHBIX 3JIEMEHTOB.
Yacto UCHOIB3YIOT IIUKJ, B TeJie KOTOPOTO 33Ja€TCs 3HAUEHUE OJTHOTO OYEPETHOTO
anemeHTa. I[lpm oTnaake mporpaMM MOXKHO MAacCHUB  3allOJHITh YHUCIIAMH,
3aBUCSIIMMHU OT HOMEpa JIEMEHTA WM CIy4YaHBIMU YHUCIIaMU TIPU TTOMOIIUA METO/1a
java.lang.Math.random(), maromiero ACHUCTBUTENBHOE ICEBIOCTYYailHOE YHUCIIO U3
nuamazoHa 0..1.
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Puc. 2.2. MaccusB uenbix uucen B Puc. 2.3. Ccpuiku Ha 0IUH
W TyCTasl CChUIKA Ha MACCHUB TEIBIX Ynces X U TOT e MaccuB — cuHOHUMEI C 1 D

TunoBble 3a1a4u AJ15 OTHOMEPHBIX MaccuBoOB [4, 5]:

— BBIYNCIIEHUE CYMMBI 3JIEMEHTOB MacCHUBa,;

— MOJCYET KOJIMYECTBA HJIEMEHTOB MAaCCHUBA, YIOBJIETBOPSAIOIIMX JaHHOMY
YCIIOBHIO;

— HaxoXIEHHE DJJIEMEHTAa C OJKCTPEMaJbHbIM (MHUHMMYM, MaKCHUMYM)
3HAYEHHEM,;

— KONHMPOBAHHUE MACCHBA,

— COPTHUPOBKA DJJIEMEHTOB (PacIOJIOKEHHUE B TNOPSAIAKE BO3PACTAHUSA WU
yObIBaHUS);

— IIOMCK JAHHOTO 3JIEMEHTA B MACCHBE.

Metoauka peleHus] MEPBBIX TpPeX 3a7ad OJUWHAKOBA: HCXOMAS M3 TEKYIIEro
3HaUYCHUS (CYMMBbI, KOJUYECTBAa, MUHHMYyMa, MaKCUMyMa), CKOPPEKTHpPOBATH €ro,
paccMmatpuBas o4yepeaHON 3ymeMeHT MaccuBa. [locie BBINOJHEHHS KOPPEKIHUH C
Y4E€TOM BCEX JJIEMEHTOB MacCHBa OYIyT HalJIeHbl MCKOMBIE CyMMa, KOJHUYECTBO
3JIEMEHTOB, MUHUMYM UJIM MaKCUMYM.

[IpaBuna KoppeKunu:

— CyMMa: TEKylle€ 3HAaYCHHE CyMMbl YBEJIMYUTHh Ha 3HAUYEHUE OYEPEIHOIO
DIEMEHTA;

— KOJIMYECTBO: €CJIM OUEPEIHOUN JIEMEHT «IOJIXOAUT», YBEIUUNUTh KOJIUYECTBO
Ha I;

— MHHUMYM: €CJIM OYEPEOHOM DJIEMEHT MEHbIIE TEKYIIEr0 MHUHHUMYMa,
3aMEHUTh MUHUMYM 3HAYEHHUEM ITOTO JIEMEHTA;
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— MAaKCUMyM: €CJI1 OqepeﬂHOﬁ 9JIEMEHT OOJIbIIIe TCKYHICTO MAaKCUMyMa,
3aMCHUTb MAKCUMYM 3HAYCHUCM 3TOI'O 3JICMCHTA.

[Ipy mowmcke SKCTpeMajdbHBIX 3HAYEHWW Ba)X€H BBHIOOP HAYAIBHOTO 3HAYCHUS
dKCTpeMyMa. B kadecTBe TaKOBOTO CIIEyeT BHIOPATh 3HAYCHHE OJTHOTO M3 DJIIEMEHTOB
MaccuBa, Hampumep, A[0]. Ilpu BBIYMCIEHMHM CYMMBI M KOJMYECTBA 3JIEMEHTOB
HaYaJIbHBIMUA 3HAYCHUSIMH JIOJDKHBI OBITH HYJIH.

KommpoBanue maccuBa mpou3BoauTCs modneMeHTHo. Kiacc System comepkut
Meton arrayCopy(), TNpemoCTaBISIONIMN Pa3IMYHBIC BapUaHTBl KOMHMPOBAHUS
MacCHBa.

Knacc Arrays coIep>KUT METOBI JJIsl BRITIOTHEHHS COPTUPOBKH (SOTt) M TTOMCKa
(binarySearch), a Takxe MeTOMBI IJ1s1 KOITMPOBAHUS ¥ 3aII0JIHEHHUS MaCCHUBOB.

B kawectBe mnpumepa mporpammbl 0OpaOOTKH OJHOMEPHBIX MAacCHUBOB Ha
pucynke 2.4. mpuBeneH kiacc minElDemo, coaepxamuii metonbr minElArr
(Bo3BpamaeT 3HAUYCHWEC MHUHUMAJIBHOTO JJIEMEHTAa MacCHhBa IIEJBIX  YHCEN,
MIePETAHHOTO B Ka4eCTBE MapaMeTpa), putArr (BRIBOJUT AJIEMEHTHI MacCHBa B OJHOM

cTpoke), main(sei3piBacT MeTo A6l MinEIAIT 1 PUtArT s o0padboTku MacCHBOB A U
B).

2.4.2. Paoora c oriraguukoMm BlueJ

BellonHeHre NporpaMMbl MOKHO KOHTPOJIMPOBATh, HCIIOJIB3YS OTJIAIUUK
BlueJ. Otnamgunk mo3Bossier HaOMI0AaTh 32 3HAYCHUSIMH TICPEMECHHBIX U BBITIOIHSATH
[IpOrpaMMy B MEIJICHHOM TeMmIiie, o maraM. [Ipy 3TOM B TEKCTE IporpaMmsbl
OTMEYaeTCs CTPOKA, FOTOBAs ISl BBIIIOJIHEHHUS, @ B OKHE OTJIA{UMKA BUAHBI TEKYIIHE
3Ha4YeHMs MepeMeHHbIX. PaboTa ¢ OTIagyMKOM MPOJEMOHCTPUPOBAHA HA PUCYHKaX
2.4-2.8.

JInst BKIItoueHus B paboOTy OTJIaJ4uMKa MOCTaBbTE B MPOrpaMMe TOUKY OCTaHOBa
(LIeNKHUTE JIEBOM KJIaBMUIEH MBIIIM HAa HOMEpPE HY>KHOM CTPOKH KOJd) — PUCYHOK
2.4. Tlocne 3amycka MeTO/Ja main mporpaMma OCTAaHOBHUTCA B TOYKE OCTaHOBA
(pucyHok 2.5). JIBOMHOM 1IeTUOK JIEBOW KJIABUIIIEH MBIIIU MO CTPOKE

int[]X=<object reference> B paznene Local variables

MO3BOJISIET BEIBECTU 3HAYEHHUS 3JIEMEHTOB MaccuBa (pUCYHOK 2.6).

Ha pucynkax 2.7 u 2.8 u300pa)keHbl Pe3yJbTaThl MOIIArOBOTO BBIMOIHEHUS
IporpaMmsl s ABYX 1maroB. Illar — ogHO HakaThe Ha KHONIKY <Step>.
Knomnka <Continue> npoABUraeT Mpolecc BBIIOJHEHUS Cpa3y A0 CIeAyIoEeH TOUKH
ocrtaHoBa. UTOOBI 3aKOHYUTH OTJIAJKy, HAJ0 HaKaTh Ha KHONKY <Terminate> wu
3aKpBITh OKHO OTJIATYMKA.

Ecnu B mporecce oTiaaku u300pakeHHe OTIaT4MKa MCUYE3]10, MOKHO BEPHYTh
ero Ha 3KpaH, BeIOpaB MyHKT MeHI0 View = Show Debugger.



Class Edit Tools Options

(copy | [Paste | [Find...| [Fina next| [close | ’Implementatinn v]

ipublic class minElDemo!

;| pubklic static int minElarr {(int H[])1{
o] int min=xI[0];
4 for {(int i=1; i<X.length; i++)
5 if (X[i] < min'min=X[i];:

6 return min;

|}/ /minElArr

8 public static wvoid puthArr {int X[]1)1{
g for {int i=0; i<X.length; i++)

10 gystem.out.print (X[i]+"™ "} ;
n System.out.printlni{);
1: }ffputArr
12 public static wvoid main {(String args []1)]
1s int & [ ] = {-5, 2%, 0, —-45, 55},
15 System.out.println {"Maccue A1)
1 pPUutArr (A ;
1 System.out.println{minElArr (A));
1 int B [ ] = {3, -7, 5, 9, -10, 7, -3};
19 System.out.println {"Maccus B:");
20 putArr (B ;
i1 System.out.println{minElArr{(B));
1 }ffmain
m}ffClaSS
saved

Puc. 2.4. YcTaHOBKa TOYKH OCTaHOBA B MPOTPAMME
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i

Class Edit Tools Options

[Cumpile] [Undu] ’Cut] ’Cupy] [Paste] ’Find...] ’Find NER‘I] ’ClUSE] [Implementatinn -

ipublic class minElDemo |

public static int minElArr

=

(int X[]}{

Halt

N

Step

iE }ffmain
i2 }I’fclaas

B

Step Inka

™

Conkinue

= int min=x[0];

% for {(int i=1; i<X.length; i++)

6 return|| Options

7 } f'll'l.l'llllminE 1;1]:' Threads

s publ i =stal *

g for {(in]
10 syste
u System. all Sequence Skatic variables
1 \ I pULLrr minEIDemao. minElArr

) minElDema. main
1 public sta
14 int A [ Tnskance variables
15 SYVSTelmn.
1 PUtArr (3
17 S STeln.
. ocal variables

1s int B [ ink[]% = <objact reference =
11 S STeln.
£ PUtArr
£L SiSTeln. o

2 ¢

Terminake

Thread "main” stopped at breakpoint.

Puc. 2.5. OxHo oTnagurka mocie 3amycka Metoaa main()
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Class Edit Tools Options
Undo [Copy] [Paste] {Find..‘] [Find Next] [Close] {Implementation v]
ilpublic class minElDemo/
¢ public static int minElArr {int X[])/{
= int min=xX[0];
i <% BlueJ: Object Inspector
* for (1 <% Blue): Debugger - _—
g if Q‘ptlons
’ ; ERENED Threads
7 S (RS ey N4l W K Wmain (at breakpoint) i E Inspect
. g Get
s] public stg [
for: {1t
’ | 1
1 sSysteg
! ¥ all Sequence Static variables [2]
n System. | CEEREuRsa i3]
& V//puthrr minElDemo.main
2 [4]
et public st Instance variables
o dnca |
15 System. .
16 putiArr
i System. ocal vanat:l:asﬁ
1% int B [
13 System.
20 putArr =
o system)) @ | W | W] | 0 | K
Py }//main Halt Step Step Into Continue Terminate
1
— - ‘
lThread 'main” stopped at breakpoint. raved
[
Puc. 2.6. IIpocMoTp 311€MEHTOB MaccuBa
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Class Edit Tools Options

’Cnmpile] [Undul ’Cut] ’Cupy] [Paste] lFind...] ’Find Next] ’ClUEEI [Implementatinn -

(int X[]){

LA

x

if ' .

Skatic variables

Instance variables

ocal variables
int[] ¥ = <object reference=
ink min = -5

public class minElDemo|
;) public static int minElArr
e int min=xX[0];
= for {int i=1; i<¥X.length;
5
: return Option:
|}/ /minElAr
, Threads
5| public stal||e [ELEE
3 for (in
10 syste
u Systern.
w| VS puthre
| public staf]| [minEDemo.main
11 int & [
15 Systern.
16 PULArY |2
| [e SvsTem.
18 int B [
13 SVsSTem. |
£ PUtArr i}
£l SVsSTem. |
iE }f;’main . »l
|}/ Solass Halt Step

Y| %

Skep Inko Caonkinue Terminake

‘ saved

Puc. 2.7. [TomaroBoe BeIMOJTHEHHE (C TOYKU OCTAaHOBA) — miar 1
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B o B e

Class Edit Tools Options

’Cumpile] ’Undul [Cut] ’Cupyl ’Paste] ’Find...] [Find NE'R.T] ’ClUSE] [Implementatinn -

ipublic class minElDemod

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

=

@ int min=xX[0];
4 for {(int i=1; i<X.length; i++)
=5 if {(H[i] < minmin=X[i];
return [—
/| 1/ /minElRr |
. Options
s public stat
) Threads
g for {(int L Wmain (skopped)
10 Sy sterrn
n System.o

uw|  }//puthrr

. all Sequence Skatic variables

1 public stat minElDemo. minElArr

14 int & | minElDemo. main

15 Sy STem. o
Inskance variables

16 PUtArr (4

17 Sy STem. o

1s int B [

19 System.o ocal variables
int[] ¥ = <object reference=

) pPUutArr (B ink min = -5

0 System.o nki=1

iE }ffmain

2|}/ /class @ »l ul %%ig x

Halk Skep Skep Inko Continue Terminake

Puc. 2.8. [Tomarosoe BBINTOJHEHHUE — IAr 2

2.4.3. lloanporpaMmmsbl
[lognporpamma — 93T0 oOTAedbHAs (YHKIMOHAJIBHO HE3aBUCHUMAasl 4YacTb
IPOTPaMMBI.

[TonmporpaMMbl peraroT TpU BaXKHBIE 3a0a4H:

1) wu30aBAAOT OT HEOOXOAMMOCTH MHOTOKPATHO TIOBTOPSITh B TEKCTE
POrpaMMbl aHAJIOTHYHBIE (PParMEeHTHI;

2) yaydIiarT CTPYKTYpY MPOrpaMMEI, 00Jieryas ee moHUMaHUE;
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3) TOBBILAIOT yCTOMYMBOCTh K  OMIMOKaM  MpPOTrpaMMHUPOBAHUS U
HETPEABUACHHBIM ITOCICACTBUAM TIPH MOIU(MUKAITUSIX POTPAMMEI.

[ToanmporpaMMbl MOTYT OBITh CTaHJIAPTHBIMH, T.€. ONPEAEIECHHBIMH CUCTEMOM, U
COOCTBEHHBIMH, T.€. OTIPEACICHHBIMUA TPOrPAMMHUCTOM.

CranmapTHas noamporpamma (mpouenypa win (QyHKUHS) - TOAIpOrpaMma,
BKJIFOUCHHAs1 B OuOMMoTeKy mporpamm DBM, mocTym K KOTOpo# oOecreunBaeTCs
CpeICTBaMM SI3bIKa MPOrPaMMHUPOBaHHsA. BBI3bIBA€TCS OHAa MO MMEHH C 3aJJlaHUEM
(bakTUYECKUX apaMeTPOB COOTBETCTBYIOLINX THUIIOB, 3a/IaHHBIX B ONMMCAHUU JAaHHON
poIeAYphl B OMOIMOTEKE Tporieayp U QYHKITUH.

[TogmporpaMma MOKET UMETh UM HE UMETh ITAPAMETPBL.

Q@opMalibHBIE  MMAPAMETPbl  MOANPOTPaMMBI  YKa3bIBAIOTCS B  ONUCAHUU
NOANPOTpaMMbl € YKa3aHHEM COOTBETCTBYIOIIMX THUIOB (MOCIE HMEHHU
MOAMPOTPAMMBI B KPYTJIBIX CKOOKAX).

dakTUyecKue MapaMeTphbl YKa3bIBAIOTCA IPU BBI30BE MOIAIPOrpaMmbl (IOCIe
MMEHHU MOANPOrpPaMMBbI B KPYTJIBIX CKOOKAX).

KoMnussatop nmpoBepsieT COOTBETCTBHE uuciaa (PaKTHUECKUX [MapaMeTPOB YUCTY
(hopMalIbHBIX TAPAMETPOB, A, TAKXKE, COOTBETCTBUE TUIOB (DAKTUUECKUX MAPaMETPOB
TUIaM (POpMaIbHBIX TAPAMETPOB.

B Java B xauecTBe (paKTHUECKUX MapaMETPOB B MOANPOrpaMMbl (METOJIbI) MOTYT
NepeaaBaThCsl KOHCTAHTHI, IEPEMEHHBIE IPOCTHIX TUIIOB (TIEPEIAatOTCs M0 3HAYEHHIO),
NIEPEMEHHBIE CIIOKHBIX TUIOB (NEPENAIOTCS MO CChUIKE) — OOBEKTHI (B TOM UHUCIE,
MacCCHBHI).

[lepenada 110 3HaAUYEHUIO: NTEPEAAETCS TOJIBKO 3HAUEHUE NIEPEMEHHON, YKa3aHHOM
B KadecTBe (PAKTUYECKOro MapameTpa. JTO 3HaUEHHE NPUCBAUBAETCS BHYTPEHHEU
(JlokanmbHOM) TEPEeMEHHOW METOja, M BCE JEHCTBUSI 3aTE€M IMPOU3BOASTCS C ITOM
BHYTPEHHEW NIEPEMEHHOM, HHMKAK HE OTpaXasCh HA 3HAYCHUU I[IEPEMEHHOU,
HCIIOJIb30BaHHOM B KauecTBe (haKTUUECKOro mnapaMerpa. T.e. METOH HE MOXET
M3MEHUTH 3HaueHue (GaKTUUECKOro napaMerpa, NepeJaHHOro 0 3HAYEHHUIO.

[lepenaya 1o ccpuIKe: MEpenaeTcs agpec NEPEMEHHON, U BCE JEUCTBUS B METOJIE
MPOU3BOAATCS HMMEHHO HAaJ TEPEMEHHOM, HMMs KOTOPOW YyKa3aHO B KayecTBE
(dakTueckoro mapamerpa. T.e. METOJ MOXKET M3MEHHUTh 3HAUEHUE (PAKTUYECKOIO
rnapamMeTpa, MepeJaHHoro Mo CChUIKE (aapecy).

B gpyrux s3sikax mporpamMmmupoBaHus, Hampumep Turbo Pascal, wer
OorpaHuyeHus (TaM IepeMeHHas JIIo00To THUIa NEePeNaeTCs MO CChUIKE, €CIH IMepen
COOTBETCTBYIOIUM (OPMAJIbHBIM MMapaMeTPOM B OIMUCAHUU MOJNPOTPAMMBI CTOUT
CJIOBO Var , a €CJIM 3TOTO CJIOBA HET — M0 3HAYEHHUIO).

Ecnu moamporpamma BO3BpAalllaeT 3HAYEHHE, €€ Ha3bIBAKOT MOANPOTrPaMMOM-
¢dbynkuueit. Ecau moamporpamma mpocTo BITIONHSAET MOCIEI0BATEILHOCTD ICHCTBHM,
HO HE BO3BpAIACT 3HAUYCHMS, TO €€ Ha3bIBAIOT MOANPOrPaMMON-ITPOLIEIYPOH.

B Java noamporpammbl Ha3bpiBaroTCcsl Meroaamu. Eciaum MeTon BO3BpamaeT
3HaUYE€HHE, TO B HEM o00s3aTeNbHO JIOJDKEH MPUCYTCTBOBATH  orepaTop return
<BbIpa)KeHHe>;, a B 3aroJIOBKE METOJa Mepe]] UMEHEM METO/Ja YKa3bIBAe€TCS THII
BO3BpalaeMoro 3HadeHus. Ilpu 3TomM TUN <BBIpaKEHUS™> M THUI BO3BpAIa€MOro
3HA4YE€HUS JOJKHBI COBIA/IATh.
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Ecnu Meron He BO3BpalaeT 3HA4E€HHs, B COOTBETCTBYIOIIEM MECTE 3arojioBKa
METOJIa yKa3bIBaeTCs THIT VOId.

[lepemeHHbIC, OMNpeECIeHHbIE BHYTPU METOJA, SIBIAIOTCS JOKAJIbHBIMH IS
3TOr0 METOJAa M HE JOCTYNHBI U3 APYIMX METOHOB. 311€Ch NEWCTBYET CIEAYIOIIEE
o0111ee MpaBuIo.

[lepemenHbie MOTYT OBITH OOBSIBICHBI BHYTpU JtoOoro Omnoka. biok — 3T0
MOCJIEIOBATEIBHOCTh ONEPATOPOB, 3aKiIt0UeHHass B GurypHeie ckoOku. Kak Tosbko
OJIOK KOJa CO3/1aH, OH CTAHOBUTCSI JIOTMUECKUM LIEJbIM (HECKOJBKO ONEepaTopoB
IpeBpaIlalOTCs B OJIMH COCTAaBHOM OIepaTop).

biiok onpenenser 061acTh BUAMMOCTHU (AEHCTBUSI) UMEH MIEPEMEHHBIX U BpEMsI
WX JKA3HU.

BHyTpu 0Jil0Ka mepeMeHHblE MOTYT OBITh OOBSBIEHBI B JIIOOOW TOYKE, HO
00J1aCTh UX JIEUCTBUS HAYMHAETCS TOJIBKO MOCJIE TOT0, KaK OHU OObSIBJICHBI.

[lepemenHbie, OOBSIBICHHBIE B OJIOKE, CO3/IalOTCS BHOBB NMPU KAXKJIOM BXOJE B
OJIOK M «pa3pylIaloTCs» MpPU BBIXOAE W3 HEro, MOATOMY JlaHHBIE INEPEMEHHbIC
HEJOCTYIHBI (HEBUIMMBbI) KOAY, ONPEEICHHOMY BHE 3TOr0 OJIOKa.

Kaxnapiii pa3, korma 3amyckaeTcsi HOBBIM OJIOK, co3/aeTcss HOBas 00J1acTh
BUIUMOCTH (JICHCTBHSA).

bnoku 1, cCOOTBETCTBEHHO, 00aCTH JEHCTBUS MOTYT OBITh BIOKEHHBIMHU.

Buemnsis o6macTh ACHCTBHS BKIIOYAET BHYTPEHHIOI. OJTO O3HAYAET, YTO
NIEpEMEHHbIE, 00BSBICHHBIE BO BHEILIHEH 001acTH, OyAyT BUAMMBI U BO BHYTPEHHEH.

OOpaTtHOe HE BEpHO, T.€. U3 BHEIIHEro OJIOKAa HET JOCTyla K NEpPEeMEHHBIM,
0OBSBIICHHBIM BO BHYTPEHHEM OJIOKE.

2.5. Ilopsinok BbINOJIHEHUS PA0OTHI

1) CoctaBbTe aIrOPUTMBI (CXEMBI) MPOTPAMMBI U METOJOB, K KOTOPBIM OHa
oOpamraercs. B mporpamme AOMKHO OBITh MNPEIyCMOTPEHO 3aJaHUE 3HAYEHUUN
MEPEMEHHBIX, BBIBOJ B OKHO TE€pMHUHaNa PE3yJbTAaTOB C MOSCHEHUSAMH. DJIEMEHTHI
MaccuBa JIOJDKHBI BBIBOAUTHCS MO N 3JIEMEHTOB B CTpOKe (N — mapameTp MeToja,
BBIBOJISIIETO MAaCcCHB).

2) B COOTBETCTBHH C AITOPUTMOM COCTaBETE IMPOrpaMMy Ha si3bIKe Java,;

3) [IpoBenuTe oTaamKy mporpammbl. Mcmonb3ylTe Uiss 3TOTO BO3MOXKHOCTH
otnaauuka Bluel (ycTaHOBKa TOUEK OCTaHOBA, MOIIATOBOE BHIIIOJIHEHUE MTPOrPaMMBI,
BHU3yaJIN3alMs 3HAUCHUI IEPEMEHHBIX ).

4) TIpoBepbTe pabOTy MPOTPaMMBbI IIPH Pa3IMYHBIX 3HAUYCHHUAX HapameTpoB A B
U n (He MEeHee, YeM Ha JIByX Ha0opax 3HaueHUM), pe3ybTaThl IPUBEAUTE B OTUETE.

Bunmanue! HMcnoab3oBaTh B JaHHOW padore OHOJIMOTEYHBIE KJIACCHI,
peasu3yomue MaccuBbl i cnmcku (Array, ArrayList, m 1. m.) Heab3ss. Bcee
MeTOAbl 00padOTKM MAaCCMBOB JO0J/LKHBI  OBITh  3aNPOrpaMMHPOBAHBI
«BPYYHYIO».
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2.6. BapuanTtsl 3ajaHni

BapuanTs! 3aganuii npencraBieHs! B Tadbmuie 2.1.
Howmep Bapuanta 3aganus V HE0OXOAUMO BBIYUCIUTD 1O PopMyJIie
int V = (N<=14) ? variant : N%14,
rae N — HOMep CTyJeHTa B CIIMCKE TPYIIIIbI,

variant — Homep BapuaHTa 3a1aHus B Tabmuie 2.1.

Ta6muma 2.1 — BapuaHTsl 3a1aHuit

Ho- | bazoBeiii | ®ynknus (meton 1) Anroput™ Bun [Tponiemypa o6paboTKH
Mep THII JI0JKHA BO3BPAILATh COPTUPOBKH | COpPTH- MaccuBa
Bapu- | MaccuBa 3HAYCHHUE: (s POBKH (meton 3)
aHTa Meroxa 2 - (s
npouenypa) | Mero-
na 2)

1 int Cymma [Ty3bipek 1 | ITo VBenuunth Ha A
ITOJIOKUTEIIbHBIX BO3D. | 3HAUECHUS DJIEMEHTOB C
AJIEMEHTOB MACCUBA YETHBIMU UHJIEKCAMU

2 byte [IpousBenenue [Iy3eipek 2 | Ilo OOHYIUTH 3JIEMEHTHI,
OTPULATEIIBHBIX yOBIB. | 3HAUCHUE KOTOPBIX
3JIEMEHTOB MACCHBAa HAXOJUTCS B

untepBasie  [A, B[

3 short MuHMMaIbHBIN [Ipsamoii Ilo 3aMEHHUTH JJIEMEHTBI C
cpeau BBIOOD BO3D. | HEYETHBIM 3HAYCHUEM
MTOJIOKUTEIIbHBIX OCTaTKOM oT 170,
AJIEMEHTOB JIeTICHUs Ha 2

4 long MaxkcumanbHbIN IIpsimble ITo VYBenuuute Ha B
cpenu BCTaBKHU yOBIB. | 3HAUCHUS BCEX
OTPULATEIIbHBIX AJIEMEHTOB, MEHBIINX
DJIEMEHTOB A

5 double | Makcumanbhbiii 1o | [Ipsimoit ITo 3aMeHUTh BCE
MOJTYJIIO DJIEMEHT BBIOOD BO3D. | DJIEMEHTHI, 3HAYCHUE

KOTOPBIX HAaXOJUTCS B
WHTEpBAaJje [A,B]
3HAYCHUEM
MaKCHUMaJIbHOT' O o
MOJTYJIIO 3JIEMEHTA

6 float KosnuectBo ITy3bipex 1 | [To YMEHbIINTD BCE
OTPULATEIIBHBIX yOBIB. | OTpHIIATEIIbHbBIE
AJIEMECHTOB 3JIEMEHTHI Ha A, eclin

KOJIMYECTBO
OTPULATEIIBHBIX

3JIEMEHTOB <=B
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Ho- | bazoBbrii | @ynkuus (meton 1) Anroputm Bun [Tponerypa 06paboTku
Mep THIT JIOJDKHA BO3BpAIIATh COPTUPOBKH | COPTH- MaccuBa
BapH- | MaccuBa 3HAYCHHUE: (nus pOBKM (meton 3)
alra merona 2 - (s
nporeaypa) | Mero-
na 2)
7 char KosmmuectBo ITy3eipek 2 | IIo 3amenute Ha B Bce
DJIEMEHTOB, PaBHBIX BO3p. | DJIEMEHTHI, 3HAYCHUE
A. KOTOPBIX PAaBHO A.
8 int CymMma nepBbIX m IIpssmon ITo 3aMEeHHTD
AIIEMEHTOB MaccuBa | BBIOOD yOBIB. | IOJIOKUTEIbHBIC
AJIEMEHTHI, 3HaYeHue
KOTOpPBIX OoJyibIie A uX
KBaJIpaTHBIMU KOPHSIMHU.
9 float Howmep [Ty3sipex?2 ITo 3aMeHUTD BCE
MUHUMAaJIbHOTO yOBIB. | OJIOKUTEIbHBIE
DIIEMEHTA AJIeMEHTHI MaccuBa Ha 0,
OTpHIlaTeNbHbIE — Ha 1.
10 byte Homep IIpsimble ITo IlepecTtaButh  MecTamMu
MaKCHUMAaJIbHOTO BCTaBKHU BO3p. | MAaKCUMAaJbHBIA AJIEMEHT
DIIEMEHTA U DJIEMEHT MaccuBa CO
3HaueHneM B (ecim
TaKHUX AJIEMEHTOB
HECKOJIbKO, TO TIE€PBBIN
13 HUX)
11 short Cymma monynen | ITpsmon ITo Pazpenmute Ha A Bce
DIIEMEHTOB MaccuBa | BBIOOD yOBIB. | OTpHUIIATEIIbHBIE
AJIEMEHTHI MacCHBa,
MOJYJb KOTOPBIX
6onbie B
12 char KosmmuectBo [Ty3b1pex 1 ITo ITomeHATH MeCTaMH
AJIEMEHTOB, 3HAYEHUE BO3p. | MEpBbI CliIeBa 3JIEMEHT
KOTOPBIX HAaxOJHUTCS CO 3HadeHHWeM A H
B uHTepBaie [A,B] MIEPBBIM CIpaBa JJIEMEHT
CO 3Ha4yeHueM B.
13 double | IIpoussencuue [My3pipex 2 | Ilo H3meHnuTh 3HaK
DIIEMEHTOB C yOBIB. | KaXKA0TO DIIEMEHTA,
YETHBIMU UHICKCAMU MOJYJIb KOTOpPOTO
HaXOJUTCS B HMHTEpBaje
1A.B]
14 int Cymma nocneauux m | [Ipsmbie ITo Jns IIEPBBIX A
AIIEMEHTOB. BCTaBKHU BO3p. | DJIEMEHTOB MaccuBa

3aMEHHUTH BCE DJIEMEHTEHI
C YEeTHBIM 3HAUYEHHEM
HYJISIMH, @ BCE DJIEMEHTHI
C HEYETHBIM 3HAUEHHEM
eIUHUIIaMU
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2.7. Illpumep nporpaMmbIl

B maHHOM ITyHKTE IPUBOAMUTCS MPUMEP TPOTPAMMBI TSI 3aaHKS, OTIMCAHHOTO
B Tabune 2.2.

Tabnmuma 2.2 — 3aganue a1 yaeOHOTO IpuMepa

Ho- | bazoBerii | @ynkuus (meton 1) Anroputm Bun [Tponerypa 06paboTku

Mep THIT JI0JKHA BO3BpAIaTh COPTHPOBKH | COPTH- MaccuBa

BapH- | MaccuBa 3HAYCHHUE: (nus pOBKH (meton 3)

aHra merona 2- (s

nporeaypa) | Mero-
na 2)

15 int MuHMMaTbHBIN [Ty3bipex 2 | [1o 3aMEHUTH Ha A
cpenu yOBIB. | 3HAUEHUS AJIIECMEHTOB C
MOJIOKUTEIBbHBIX YETHBIMU HWHJIEKCAMU,
BJIEMEHTOB €CIM  OTU  3HAYCHUS
MAacCHBa, oTpunatenpHeie (A —
OKaHYHBAIOLIUXCS rmapaMeTp MeToJia).

HA [ATh U KPaTHBIX
TPEM.

TekcT mporpaMMsl.

public class lab_8 {
public static void putArr (int [ ] arr, int n){
//Bbieodum no n afieMeHmoe Maccuea 8 CImpokKe
for (inti =0; i <arr.length; i++){
if I >0&& i % n ==0) System.out.printin();
System.out.printf ("%5d ", arr[i]);

}
System.out.printin();

}
public static int[] copyArr (int [ ] arr){
/* Konupyem maccue u eo3epauw,aem adpec
Hoeoe2o maccusa */
int [] arrl = new int [arr.length]; //co30aH HoebIlU maccue
for (inti =0; i <arr.length; i++) arrl[i] = arr[i];
return arrl; /eo3epawaem adpec co30aHHO20 Maccuea
}
public static int minEnd5Div3 (int [ ] arr){
/*MuHuManbHbIlU cpedu NoJsIoXKumesibHbIX 3JIEMEeHMOo8 Maccuea,
OKaH4YuearWuxcsl Ha Namb U KpamHbIX mpem.*/
int min = Integer.MAX_VALUE; //makcumanbHoe int-3Ha4yeHue
for (inti =0; i <arr.length; i++)
if (arr[i] >0 && arr[i]%10 ==5 &&
arr[i]%3 == 0 && arr[i] < min) min = arr[i];
return min;
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public static void boobleSort2 (int[] arr) {
/* Copmupoeka maccuea rno ybbieaHUK 3/71IeMeHMo8

ny3bipbKa 2 */

boolean flag = false;

while( 'flag ) { /lloka He omcopmupoeaH
flag = true; /onmumucmuyHo npednonazaemM, 4Ymo omcopmuposaH!
for (intj=0; j <arr.length-1; j++)

if (arr[j] <arr[j+1]){

intb=arr[j];
arr[ j ] =arr[ j+1];
arr[ j+1] = b;

flag = false; /llpousowna nepecmaHoeka
break; /Bbixodum u3 for cpa3y nocsie nepecmaHoO8KuU,
//Mmo6bbl Ha4amb NPOCMOMpP Maccuea cHa4vasna
} /it
} /lwhile
} // boobleSort 2

public static void process (int [ ] arr, int a){
/*3aMeHsiem Ha a 3Ha4YeHUus1 3/IeMeHMo8 ¢ YeMHbIMU UHOeKcamu,
ec/lu amu 3Ha4YyeHusi ompuuamesbHble (a — napamemp memooa)*/
for (inti =0; i <arr.length; i += 2)
if (arr[i] <0) arr[i] = a;

}

public static void main (String[ ] args){
/*[nss mecmupoeaHus npozpaMmMbl 8 Maccuee O0/HKHO 6bImb
1)HecKosIbKO nosIoKumeJsibHbIX Yucesl, OKaH4Yusaroujuxcsi Ha 5 u
KpamHbIX mpeM;
2) 0OHO unu HECKOJILKO MOJIOXKUMeJIbHbIX Yucesl, He OKaH4YUu8arow,uxcsi
Ha 5 u He KpamHbIX 3, MEHbWUX MO 3Ha4YeHUro qyuces nyHkma 1);
3) 00HO unu HeCKOJIbKO NONIoXKUMEJIbHbIX Yucesl,He OKaH4YUu8aroW,uxcsi
Ha 5,HO KpamHbIX 3, MEHbWUX MO 3Ha4YeHUro qyuces nyHkma 1);
4) 0GHO UJIU HECKOJILKO MOJI0KUMEsIbHbIX YUcesl,0KaH4Yu8arouwuxcsi
Ha 5, HO He KpamHbIX 3,MeHbWUX MO 3Ha4YeHUro yuces nyHkma 1);
5)HecKosibKO ompuyamernbHbIX YUCesl, UMeruwux 8 Maccuge 4YemHble
U HeyemmHbie UHOEKChbI;
6)HecKkosibKO Hynel u dpyaux yucen*/
int[]arr={0, -1, -3, -20, -1027, 225, 45, 54,
11, 25, 9, 0};
int[] arrl = copyArr(arr);
int[] x ={15, 5, 3, -10, -50, -78, -11, 1, 98, 0, O,
-1024, 15, -27};
int [ ] x1 = copyArr(x);
System.out.printin ("Pe3ynbTathl gns maccusa:");
putArr (arr, 5); //no 5 aneMeHTOB B CTpOKe
int a = minEnd5Div3(arr);
System.out.printin (
"MuHumanbHoOe 4Yucno, 3akaH4ymBarolleecs Ha 5, kpaTtHoe 3: " + Q);
System.out.printin ("MaccuB nocne copTupoBKU No yobIBaHUIO:");
boobleSort2(arr);
putArr(arr, 5);
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int b = 64;
System.out.println(

"MaccuB nocne 3aMmeHbl OTpULaTenbHbIX 3NIEMEHTOB");
System.out.printf("c yeTHbIMKM MHAeKcamu Ha %d:\n", b);
process(arrl, b);
putArr (arrl, 5);

System.out.println("---------=--m-mmmmmm e ");

System.out.println ("Pe3ynbTaTthl ANA maccusa:");

putArr (x, 5); //no 5 anemeHTOB B CTpOKe

System.out.printin (

"MuHuMmanbHOe Yncrno, 3aKkaH4ymBarLlieecsi Ha 5, kpaTtHoe 3: " +
minEnd5Div3(x)); /ebieodumcsi pe3ynibmam memooda-gpyHKyuu

System.out.printin ("MaccuB nocne copTupoBKU No yobiBaHUIO:");

boobleSort2(x);

putArr(x, 5);

System.out.printin(

"MaccuB nocne 3aMmeHbl OTpULaTenbHbIX 3NIEMEHTOB");
System.out.printf("c 4yeTHbIMM MHAeKcamu Ha %d:\n", b);
process(x1, b);
putArr (x1, 5);

}
}

Pe3ynbraT BEINOIHEHUS TPOTPaMMBI IIPUBEAECH HA PUCYHKE 2.9,

[Ipumeuanne 1. — [lns KomupoBaHUST MaccMBa B IIporpaMme pa3padboTaH
CHETMAIbHBIA MeToT COpYATrr(). MeTo MpHHUMAET B KaUYeCTBE apr'yMEHTa CChIIIKY Ha
MacCHUB ¥ BO3BpaIlaeT aJ[pec HOBOTO MacCHBa — KOTIMHM MacCHBa-apryMeHTA.

[Tpumeuanue 2. — B CIIOKHBIX MporpamMmax, CoJEpKaniiux 0OJIbIII0e KOJTUIESCTBO
METOJIOB, KaXJIbIi METO TIepe]] BKIIOYCHHEM B BBI3BIBAIOIIYIO MTPOTPAMMY JTOKEH
OBITh IPOTECTUPOBAH OTEIbHO. CHCTEMBI TporpaMMHUpoBaHus (B ToM uuciie Bluel)
MPEIOCTABIIAIOT COOTBETCTBYIOIINE CpPEACTBa (3TO OBUIO MOKa3aHO B Mpelblaylen
(cempMoit) mabopaTropHOit paboTe, rae oTaeabLHo TecTupoBaics meron funiter()).

[Mpumeuanue 3. — B psge cioydaeB yao0HO ucnoib3oBath nukia for B crume
for-each («mns xaxmoro»). Hampumep, metom minEnd5Div3() MOXKHO OIPEICIHTh
TakK:

public static int minEnd5Div3 (int [ ] arr){
/*MuHuManbHbIlU cpedu NoJsIoXKumesibHbIX 3JIEMEeHMOo8 Maccuea,
OKaH4YuearWuxcs Ha nsmb U KpamHbIX mpem.*/
int min = Integer.MAX_VALUE; /mMmakcumanbHoe int-aHa4yeHue
for (int a: arr)
if(a>0&&a% 10==5&&
a% 3==0&&a<min)min = a;
return min;

}

[Ipumeuanue 4. — B Meroge-pyHKIMU HEIOMYCTUMO OCYILECTBIIATH BBIBOJ B
OKHO TepMHHajJa (YacTo TOBTOPSIONIAsCS y CTYACHTOB olmOka). Takod Meton
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JOJDKEH IPOCTO BO3BpalllaTh 3HadeHUe. Eciam BBl MCNOJIB3YETE BBIBOJ B OKHO
TepMHHANA JUJIS OTJIAJKA METOJa, TO B OKOHUYATEIbHON BEpCHUU MeToAa-(yHKIHH
ATOT BBIBOJI HY’KHO yOpaTh.

4K Blue) OkHo TepmuHana - Lab 8 — O 4
Hactpoiku

PeaynbTaTh ONA MaccuBa:

8 -1 -3 -28 -1827
225 45 54 11 25
9 ]

MUHUManNLHOE 4YKUCNo, 3aKaHJYMBawlWeecA Ha 5, KpaTHoe 3: 45
Maccue mocne COPTUPOBKWM N0 YOLBAHWI :
225 54 45 25 11
9 8 a -1 -3
-28 -1827
MaccuB nocne zaMeHsl OTpPMUATENbHBIX 3NEMEHTORB
C YeTHEMW MHOeKcaMu Ha 64:

B -1 64  -208 64
225 45 o4 11 25
9 a

PeayneTaTe ONA Mmaccuea:
15 5 3 -18 -50
-78  -11 1 98 8
B -1824 15 -27
MUHUManNLHOE 4YKUCNo, 3aKaHJYMBawlWeecA Ha 5, KpaTHoe 3: 15
Maccue mocne COPTUPOBKM NO YOLIBAHWID :
98 15 15 5 3
1 8 a -18 -11
-27 -5@ -78 -1824
MaccuB nocne 3aMeHsl OTpPMUATENbHBIX 3NEMEHTORB
C YeTHEMW MHOeKcaMu Ha 64:
15 5 3 -18 64
-78 64 1 98 4
B -1824 15 -27

Puc. 2.9. Pe3ynbTaT BHIIOIHEHUS PO PAMMBI
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2.8. KoHTpoJIbHBIE BONPOCHI

1) Uro mnpencraBiasier coboii omaHOMEepHbIH MaccuB? KakoBbl OCHOBHBIE
XapaKTEpUCTUKU MaccuBa’?
2) Kak ocymiecTBisieTcst JOCTYII K JIEMEHTaM MaccuBa?
3) Uro Takoe unaekc maccupa? Kakue 1omycTUMBI TUIBI HHAEKCOB MacCHBA?
4) B maccuBe 100 sneMeHTOB. YKaxuTe€ HOMEpPAa MEPBOrO U TMOCIEIHETO
AJIEMEHTOB.
5) Kak BBIOJHUTH CO3/JaHUE MacCUBa C IOMOIIbI0 MHUIIMATTN3ALUU?
6) Onummute aeiictBus (Hapucyiite maMeHeHust B OIl), KOTOpble BBINOIHSET
Java-maiimHa npy UCHOJHEHUH KaXKIOT0 U3 CIEAYIOUINX ONepaTOpPOB:
int [] X;
X={1,-2,3};
int Y[] = new Y[5];
for (int i=0; i<Y.length; i++) Y[i]=i+1;

int[] D, C;
C=X;
D=Y;
int E[]=C;

7) Kakue 3Hauenus BepHyT onepanuu cpaBHeHust X==C; X==D; Y==D; Y==E?

8) ChopmynupyiTe aaropuT™M HaXOXKJICHHUS MUHUMAJIBLHOTO U MaKCHUMAaJIbHOTO
AJIEMEHTOB B YHCIIOBOM MacCHUBE.

9)Uto coboit mpeactasisier nporeaypa? Korma menecoobpa3sHo MCHOIb30BATh
npouenypsl? Kak 3anars npouenypy B Java?

10) Yto coboit npeacrasnsier pyukmusa? Korga memecooOpa3Ho HUCMOIb30BaAThH
¢bynkuun? Kak 3agate Qyskiutio B Java?

11) Yto Takoe dopmanbHbIe TapamMeTpbl noAnporpamMmsl (Meroaa)? Uto takoe
(hakTHyeckue mapaMeTpbl nmoamnporpamMmel (Meroaa)? Kakue COOTBETCTBUS MEXKIY
(dhopMaTbHBIMU U (haKTHYECKUMU TIapaMeTPaMH MPOBEPSAET KOMITUIISTOP?

12) Yto Takoe mapameTpbl-3HAYCHUs W TapaMeTpbl-iepeMeHHbie? Yem oHH
oTyIMYaroTcsa Apyr oT napyra? Kak B Java ocymiecTBisieTcs nepefadya (pakTuuecKux
MapaMeTpoOB B METOJIBI.

13) MoXHO JT1 B METOJIe M3MECHHUTH 3HAUCHHE DJIECMEHTAa MacCUBa, MEPEIaHHOTO
B METOJI, KaK mapamerp?

14) MoxHO 7 B METOJ€ HM3MEHHUTh 3HAYCHHE (PAKTUYECKOTO TapameTpa
MPOCTOro TUMNa?

15) Ecnmu meTon Bo3BpaiaeT 3HaueHHe, Kakoil orepaTop 00s13aTeIbHO JTOKEH
IIPUCYTCTBOBATH B HEM?

16) Eciu meron He BO3BpalllaeT 3HAYEHHE, a MPOCTO BBHIMOIHSIET KAaKHE-TO
JNEUCTBUS, KaK ATO OTPAXKAETCA B €r0 3arojoBKe U Telie?

17) Uto Takoe nokanbHas nepemeHHas Mmerona? IlpuBenure nmpumep u3 cBoei
nporpamMmbl. UTO BbI MOXKETE CKa3aTh 00 00JIaCTH NEUCTBUS U «BPEMEHHU KU3HU
Takoil nepemenHoi? Kakoe ob1iee npasusio Java 31ech 1elCTBYeT?
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3. JlabopaTopHasi padora Ne 9
HNCCIIEAOBAHUE AJI'OPUTMOB,
PEAJIN3YIOUX OITEPALIMU HAJL MATPULIAMUA

3.1. Heab padoThl

[enpto maHHO#M palbOTHI ABISETCS HCCIENOBAHUE IUKIWYECKUX AJITOPUTMOB M
IpPOrpaMM, OCYHIECTBISIONIMX TUIUYHBIC OINEpaliy HaJl JTBYMEPHBIMH MaCCHBAMHU
(MaTpuilamMH), TIOJYYEHHE HABBIKOB pPa3pabOTKM W MCHOJB30BAHUS MOAIPOrPAMM
(MeTomOB-TIpOLIETYP U METOAO0B-(YHKIIHI).

3.2. [TocTaHoBKA 3a1a4u

Pazpabotars mnporpamMmy, peaJM3ylolIyl0 OIepalud Haja MaTpuilaMu [0
3aJIaHAI0, yKa3aHHOMY B TaOsmie 3.1, B COOTBETCTBHMM C HOMEPOM BapHaHTAa.
[Tporpamma f0JKHA yAOBJIETBOPATH HIKEIICPEUNCICHHBIM TPEOOBAHU M.

B ocHOBHO# mporpamme (MeTOJE€ main) HYXXHO HWHUIMAIM3UPOBATH JIBE
KBaJ[paTHbIC MATpPHIBl (YHCIO CTPOK paBHO YHCIY CTOJIOIIOB), COJAEpIKaIIUX
3JIEMEHTBI 33JaHHOI'0 YHCJIOBOTO THIIA.

OcHoBHas mporpamMma (MeToa Main) Jo/KHA BBI3BIBATH TPH BCIIOMOTATEIbHBIC
MOAMPOrpaMMEbI (TPH METOA).

[TepBoIiii MeTOI-PYHKITHS TpeIHA3HAYCH JIJIs1 BBIYUCICHHUS CKAISIPHOTO 3HAYCHUS
B COOTBETCTBHH C 3aJIaHWEM, YKa3aHHBIM B CTOJIOIEe 3 Tabmuitel BapuaHTOB. [lox
CKJISIPHBIM 3HAYEHHWEM MMOHUMAETCS 3HAYEHUE MTPOCTOTO THUTIA.

Bropoit meTon-pyHKIus ipeiHa3HavYeH JjIsl BEIYMCICHUSI BEKTOPHOTO 3HAUCHHUS
B COOTBETCTBUM C 3aJlaHMEM, yKa3aHHbIM B cToJiOle 4 TaOnuikl BapuaHTOB. [lon
BEKTOPHBIM 3HaUYCHUEM MTOHUMAETCS 3HAUCHUE TUIIA «OJTHOMEPHBIN MaCCUBY.

Tpernii meTon-QyHKUMS JOJKEH BO3BpAIlATh MAaTpULy, SBISIOIIYIOCS
pe3yJabTaTOM BBITIOJHEHUS]  OIEpallid HaJl MaTpUIlaMH, 3aJaHHOW B CTOJONE 5
TaOJIUIIBI BAPUAHTOB.

Kpome Toro, pekoMeHayeTrcsi BKJIIOYUTHL B MPOEKT METOABI-MPOLCAYPHI s
BBIBOJIA HA SKPaH MATPUIIbI 1 OJJTHOMEPHOI'O MAaCCHUBA.

OcHoBHas iporpamma (MeToJ] main) J0KHA BRIMOJIHATE CIEAYIONUE CHCTBUS:

1) nHUUMaNM3UPOBATH JIBE KBaJIpaTHbIE MaTpHllbl A U B;

2) BBIBECTHU:

MUCXOJHbIE MaTpulbl A U B;

pe3yJIbTaT BBIMOJHEHUS MeToAa-QyHKIMU 1 11 MaTpuilsl A U MaTpuIlsl B;

pe3yJIbTaT BBIMOJHEHUS MeToAa-QYHKIINU 2 711 MaTpUllbl A U MaTpulibl B;

pe3yJIbTaT BBIMOJHEHUS MeToAa-GYHKIIMU 3 I MaTpUllbl A U MaTpuiibl B.

3.3. BHeaynuTopHasi NoAroToOBKAa
Jlnst moaroToBku K y1abopaTopHOM paboTe clieayer HW3yYuTh — KpaTKue

TEOPETHYCCKUE CBEJCHMS, MPHUBEACHHBIC B MyHKTE 3.4 METOJMYECKUX YKa3aHUH.
Pexomenayercs Takxe o3HakoMuThes ¢ [1] (¢.72-79).
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3.4. KpaTkue TeopeTuyeckue cBeleHUsA
3.4.1. MHoromMepHbIe MACCUBbI

MaremaTtuueckuii BEKTOp MOXKET OBITh MPEICTABIEH OJTHOMEPHBIM MAacCUBOM, a
MaTpula — IBYMEPHBIM MACCHBOM.

S3pIk Java momyckaeT MacCMBBI MACCUBOB — MHOTOMEPHBIC MacCHBHI [3].

Ha pucynke 3.1 nzo0pakeH npsiMOyroiabHbIN ABYMEPHBIA MAaCCUB — MaTpHUIIa — C
umereM B (B oOmiem cirydae, TByMepHBIE MacCUBBI B Java He 00s3aTebHO JTOJKHEI
COJZIepKaTh OJJMHAKOBOE YUCIIO PJIEMEHTOB B CTPOKE).

Bl o

length| 5 length 0 1 2 3
Bloj] e+ 4 | 3 | 7 [ -5 [ -4 |
Bi1]| e~ 4 [ 8 | 6 | -2 [ 15 |
Bl2]| e 4 [ -3 | -24 | 9o [ 55 |
B[3]| e~ 4 | -1 [ 14 [ -27 | 12 |
B4]| e~ 4 [ 95 | 36 | o [ 11 |

B[0][0]=3

B[2][1]= - 24

B.length=5 — yucno cmpok Mmampuubi

B[0]./length=B[1].length=B[2].length==B[3).length=
=B[4].length=4 — yucno cmon6yoe Mampuyb!

Puc. 3.1. JIBymepHbIil MaccuB

B mnepemennoit B coxepxkwurcs ampec OIHOMEPHOTO MacChBa, I-Ml AJIEMEHT
koToporo (i = 0...4), B CBOIO oOYepellb, COACPKUT AJAPEC OJHOMEPHOTO MAaCCHBA
AJIEMEHTOB I-ii cTpoku. JIpyrumu ciioBamu, B cchliacTcst Ha OJHOMEPHBIM MacCHB,
KK 3JEMEHT KOTOPOr0 CChLIAETCS Ha OJHOMEPHBIM MAacCHUB 3JIEMEHTOB
COOTBETCTBYIOIEH CTPOKH MATPHUIIbI (apec U CChUIKA — CHHOHUMBI).

Tun MHOrOMEpHOro MacchBa 3aJaeTcsi yKa3aHMeM JIByX M Oosiee Tmap
KBaJpaTHBIX CKOOOK. Tak, /uIisi IByMEpHOTO MacCHBa HY>KHBI JBE Tapbl KBaJAPAaTHBIX
CKOOOK.

OOBbsBIEHUE IBYMEPHOTO MacCHBa!

typevar_name[][];

WJIn

type [ ][] var_name;

type — 6a30BbIif THIT MaccuBa (THUIT AJIEMEHTOB MAaCCHBA),
var_name — uMsi IepeMEHHON MacCCHBa.
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I[BYMeprlﬁ MaCCHB, KaK U OI[HOMCpHBIﬁ, MOKHO HHUIHUAIIN3NPOBATL!:

intB[][]1={
{3,7,-5, -4},
{8, 6, - 2, 15},
{-3,-24,9,55}
{-1,14,-27,12},
{95, 36, 0,11}

b

OObsiBIEH M CO3/1aH JABYMEPHBIH MAacCUB, B KOTOPOM IISATb CTPOK M YETHIPE
CTOJIONA. DJEMEHTHI MOTYYMIM HaYyaIbHbIE 3HAUEHHSI COIJIACHO CITUCKY KOHCTAHT.

Hpyroii croco0 co3maaHus JTBYMEPHOTO MAacCHBa MPU MOMOILIUM — MPOIETYpPbI
new:

int[][]B =new int[2] [3];
HagansHpie 3Ha4YCHUS 371€MEHTOB 3aJ1a10TCA 110 YMOJIYaHUIO.

Jns mepebGopa 3JI€MEHTOB OJJHOMEPHOTO MacCuBa (BEKTOpPA) MbI UCIOJIb30BATIH
nukn for. Jlns mepebopa 37ae€MEHTOB JBYMEPHOIO MaccuBa (MaTpulibl) TpeOyercs
KOHCTPYKIIUS, COCTOAIlas M3 ABYX LUKIOB for (OCHOBHOTO W BJOXXKE€HHOro). B
OCHOBHOM IIMKJI€ OYJeT HM3MEHSThCS HOMEp CTPOKH (MEpBBI HMHIEKC 3JIEMEHTa
MaTpHIlbl), @ BO BIOKEHHOM — HOMEp CTOJI011a (BTOPOIl MHIEKC 2JIEMEHTa MaTPHUIIbI),
WA HA000pOT.

[Ipumep 1. Huke mpuBeneH TEKCT METOJa, MPEIHA3HAYEHHOIO MJi1 BBIBOJAA
3JIEMEHTOB MaTPUIIBL:

public static void putMatr (int Y[ ][ ])X{
for (int i=0; i<Y.length; i++) {
for (int j=0; j<Y[0].length; j++)
System.out.printf ("% 5d",Y[i ][ D;
System.out.println();
} [for i
} [lputMatr

[Tpumep 2. Pazpabotats mporpammy oOpabOTKH MaTpHUIl MPU MTOMOIIH METO/I,
BO3BpallaoIero mMaccuB X, coepXkalluidi MaKCHUMalIbHbIE 3JIEMEHTHI CTOJIOIIOB
Matpuibl Y. AJTOPUTM METO/1a M300pakeH Ha pUCyHKe 3.2.
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YO X[
v

( Havano )
—»{ 0; j< Y[O] length; j++>7

2

max= Y[O ]

"3
=1;I<Y. Iength |++>7

HeT

(o)

Puc. 3.2. Cxema metona (hyHKIHHM) 00pabOTKH MaccHBa

TekcT nporpamMmsl:

public class MatrArrDemo({
public static int[] MaxInColomn (int Y[][]){
int X[]=new int[Y[O].length]; // cos0aem maccus X,
//fcocmoswut u3 Y[0].length anemeHmos (crioe namsimu)
for (int j=0; j<Y[0].length; j++) {
int max=Y[O0][j];
for (inti=1; i<Y.length; i++)
if (Y[i][j]>max) max=YT[i][j];
X[j]l=max;
} /lfor |
return X; / MmemoO Moxxem 8epHymb repemMeHHyr mobo2o muna
} //MaxIinColomn
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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][j]);
System.out.printin();
} llfor i
} /lputMatr
public static void putArr (int X[]){
for (int i=0; i<X.length; i++)
System.out.printf ("% 5d" ,X[i]);
System.out.printin();
} l/putArr
public static void main (String args []){
intY[][]={
{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}
|3
System.out.printin("MaTtpuua Y:");
putMatr(Y);
int X[]= MaxIinColomn(Y);
System.out.printin("Maccus X ana matpuub Y:");
putArr(X);
System.out.printin(*MaTtpuua A:");
putMatr(A);
System.out.printin("MaccuB X ana matpuubl A:");
putArr(MaxInColomn(A));
} //main
} /lclass

bonpmioe komMuecTBO 3ajad  CBA3aHO C OOpaOOTKOM dYacTH DJIEMEHTOB
KBaJ[paTHOM MaTpHUIbl (KOJMYSCTBO CTPOK COBMAJACT C KOJUYSCTBOM CTOJIOIOB),
HAIIpUMEP, PAcCCMATPUBAIOTCA TOJBKO JJEMEHThl TJIABHOM JHUAroHaad, Ha
JIOTIOJIHUTEIBHON JTHaroHaibio (coemunsiomnieii anemMentol An,1 u Al,n u T.1). Ipu
pelIeHnd TaKuX 3ajlad BO3HMKAeT MpolseMa, OmnpeaeseHus TPaHul] HW3MEHECHUS
HHJIEKCOB 00pa0aThIBaeéMbIX 2JIEMEHTOB. Hike mpuBeneM psjl TUIIMYHBIX CIIYy4aeB C
YKa3aHUEM COOTBETCTBYIOIIMX HAYAJIBHBIX M KOHEYHBIX 3HAUYEHUW B 3aroJIOBKax
uKIIoB (puc. 3.3).
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Pucynok 3.3 — OnpeneneHue WHACKCOB 3JIEMEHTOB KBaIPATHOW MaTPHUIIBI

a) 3JICMEHTBI, PUHAUICIKAIIIE TJIABHOW JUArOHAJIH:
// 0OOHyJNeHUE PJIEMEHTOB IJIaBHOW JUaroHaIn

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

0) 2JIEMEHTHI 1O]1 TJIaBHOM JUArOHaJbIO!
// OOHyJN€HUE PIEMEHTOB MO/ TJIAaBHOW TMaroHajbio
for (int i=1; i<A.length; i++)
for (int j=0; j<i; j++) Ali][j]=0;

B) 2JIEMEHTHI HaJI TJIABHOW JIMArOHAJIBIO:
// 0OOHyJNEeHUE PJIEMEHTOB HaJl TJIaBHOM JUaroHAIbIO
for (int i=0; i<A.length-1; i++)
for (int j=i+1; j< A.length; j++) A[i][j]=0;

T') 2JIEMEHThI BTOPON AMArOHAJN:
// 0OHyJIeHHE 3IEMEHTOB BTOPOIl IHaroHaiu
for (int 1=0; i<A.length; i++) A[i][ A.length-i-1]=0;

1) JIEMEHTHI 1T0]] BTOPOH AHaroHabio:
// 0OOHyJNEeHUE PJIEMEHTOB IO BTOPOU TUaroHaJbIO
for (int i=1; i<A.length; i++)
for (int j=A.length-i; j<A.length; j++) A[i][j]=0;

€) 2JIEMEHTHI HaJl BTOPOU THaroHabIo:
// 0OHyJIeHrE PIIEMEHTOB HaJl BTOPOU JUArOHaJIbIO
for (int i=0; i<A.length; i++)
for (int j=0; j<A.length-i-1; j++) A[i][j]=0;
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3.4.2. Onepanumu Hag MAaTPULIAMHA

[IponsBeneHMEeM MaTpUIlbl Ha YHUCIO HA3BIBAETCS MaTpulla, IMOJy4YEHHAs U3
HCXOJHOW MaTPHULIbl YMHOKEHUEM KaXKJIOTO €€ 3JIEMEHTA Ha 3aJJaHHOE YHCIIO.

Cymmoii matpuii A 1 B ogHOrO M TOro ke pa3Mepa Has3bIBAC€TCS MaTpuila
C=A+B Takoro e pa3mepa, nojiygacMas U3 HUCXOJHBIX MATPHUIl ITyTeM CIIOKEHUS
COOTBETCTBYIOIIUX AJIEMEHTOB.

[IpousBegeHueM MaTpullbl Apy, Ha MaTpuily B HaszbiBaeTcs maTpuia Cpyg,
TakKas, 4TO 2JEMEHT MATpUIIbl Cjj PABEH CyMME IpPOM3BEIEHHUN 3IIEMEHTOB 1-OU
CTPOKH MaTPHUIIBl A Ha COOTBETCTBYIOIINE MIEMEHTHI j-T'O CTOJIONA MaTpHITh B:

n
Clj = ai1°b1j +al2 'b2j ++am 'bnj =Za|kbkj
k=1

Buumanue! Cymmy Matpunn A © B MOXHO BBIYMCIUTB, TOJBKO €CIM YHUCIIO
CTPOK MaTpullbl A paBHO YUCIY CTPOK MaTpuilbl B, 4ucio cTojaOioB Marpuibl A
paBHO uuciy ctonbuoB Matpuikl B. IlpousBenenne matpunit A U B MoXkHO
BBIYUCIIUTD, TOJIBKO €CJIA YKCIIO CTOJIOIOB MaTPHUIbl A PaBHO YUCITY CTPOK MaTPHUIIbI
B. Meron, Bo3Bpamarouuii agpec pesynbTupyromeid Marpuiel C, B ciiydae
HEBBINOJHEHHS YKa3aHHBIX YCIOBHH T0/bKeH BepHYTh NUIl. MeTos BbIBOIa MAaTPHIIBI
B OKHO TEpMHHAJA JTOJDKEH JIeaTh MPOBEPKY CCHUIKH-apryMeHTa Ha Null-3nadenue.

Ecmm  wmarpuma C nosydeHa B pe3ysbTaTe MPUMEHEHUS — ONEpalHH
TPAaHCIIOHUPOBAHUS K MaTpuile A, To cTpoku Marpuilel C Takue »*e, KaKk CTOIOIbI
MaTpuIlbl A ¢ TeMH k€ HOMepaMH. DJeMeHT MaTpuilbl C MOKeT ObITh MOJy4YeH U3
MaTpuIlbl A 10 caeayroiei hopmye:

Cij = Aji [6].
3.5. Ilopsinok BbINOJHEHUS PA0OTHI

1) CoctaBbTe aIrOpPUTMBI (CXEMBI) MPOrPaAaMMBI M METOAOB, K KOTOPBHIM OHa
oOpamraercs. B mporpamme AOMKHO OBITh MNPEIyCMOTPEHO 3aJaHUE 3HAYEHUU
MEPEMEHHBIX, BBIBOJI B OKHO TEPMHUHANA PE3YIbTATOB C MOSCHEHUSIMH.

2) B CcOoOTBeTCTBMU C ajlrOpUTMOM COCTaBbTE MporpamMMmy Ha s3bike Java (B
METO/I€, KOTOPBIA BBIBOJUT B OKHO T€PMHUHAJA MAaTpPHILy, HUCIIOIB3YHTE OMEpaTop
dhopmatHol neuatu printf 171 BBIBOIa JIEMEHTOB MaTPHILbI);

3) IIpoBeauTe OTIAAKYy HpOrpaMMbl. MCHoib3yiTe Ui 3TOr0 BO3MOXKHOCTH
otnaauuka Bluel (ycTaHOBKa TOUEK OCTaHOBA, MMOIIATOBOE BHIIIOJHEHUE POTPAMMBI,
BHU3yaJIM3alis 3HAYEHUN IEPEMEHHBIX ).

4) IIpoBepbTe pabOTy MPOTrPaMMBbI IIPU Pa3IMYHBIX 3HAUYEHUSIX MapameTpoB A B
U n (He MEHee, YeM Ha JIByX Habopax 3Ha4YeHU ), Pe3yJIbTaThl MPUBEAUTE B OTUYETE.
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3.6. BapuanTtsl 3ajanni

BapuanTs! 3aganuii npencraBiaeHs! B Tabmuie 3.1.
Howmep Bapuanta 3aganus V He0OX0IUMO BBIYUCIUTH TIO (hopmyrie
int V = (N<=14) ? variant : N%14,

rae N — HoMep CTyZIeHTa B CIIUCKE TPYIIIHI,
variant — Homep BapuaHTa 3a1aHus B Tabmmie 3.1.

Ta6muma 3.1 — BapuanTtsl 3a1anuit

Howmep ba3zoBbiii OynHkims 1 DyHKIUA 2 OyHkIuUa 3
BapUaHTa | THUIl MaTPHI] (meton 1) (meton 2) (meton 3) ¢
(Trm C mapameTpom A ¢ mapaMeTpom A napamMeTpamMmu
3JIEMEHTOB ) A, B, m
1 byte Cymma aniemeHToB, | Bekrop, Marpuna:
PaCTONIOKEHHBIX COJIepIKaIHiA m(A+B)
1O/ TJIaBHOU MUHHMAaJIbHbIE
JTUaroHajblo 3HAYEHUS KaXKION
CTPOKHM MAaTpHULIBI A
2 short [TpownsBenenue Bexrop, Martpwua:
3JIEMEHTOB, coaepxamuii uucino | A*B
PacmoJIOKEHHBIX HYJIEBBIX 2JIEMEHTOB
MIOJI TJIaBHOM JUJIS1 KQXKJIO0M CTPOKH
JIMaroHaJbIO MaTpHULIbI
3 int MunumaneHbi u3 | Bekrop, Marpuna:
AJIEMEHTOB, comepkamuii umncio | Al
PaCIOI0KEHHBIX HYJIEBBIX 2JIEMEHTOB
HaJ TJIaBHOM JIJISL KaKOO0TO
JIMarOHaJbIo CTOJIOIIA MATPHIIBI
4 long MakcumanbHbIl 13 | BekTop, Martpwuna:
3JICMEHTOB, coJiep KaIImiA (A+B)/m
PAacoJIOKEHHBIX 3HAYEHUS CYMM
I10]1 TJIABHOU SJIEMEHTOB KaXXKI0H
JIMaroHaJbIO CTPOKH MATPHUIIbI
5 float Cymma snemenToB, | Bekrop, Marpuna:
PaCIOI0KEHHBIX coZieprKallnii A*B
10J1 BTOpO# (He 3HAYCHUS
TJIaBHOM) IIPOU3BEICHUI
JTUaroHajablo DJIEMEHTOB KaXKI0H
CTPOKU MATPHUIIbI




[Tponomxkenue Tabmauubl 3.1
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Howmep ba3oBblit Oynkuus 1 OyHKuMs 2 @yHK1M 3
BapuaHTa | THIT MaTPHI] (meton 1) (meTon 2) (meton 3) ¢
(Tun C mapametrpom A ¢ mapameTpom A rnapaMeTpamu
DJIEMEHTOB) A B m
6 double [TponsBenenue BekTop, Marpura:
JJIEMEHTOB, cozepKaInn B!
PacoJIOKEHHBIX 3HAYEHHS CYMM
I10JT BTOPOU 3JIEMEHTOB Ka)KJ10TO
JIMarOHaJIbIO CTOJIOIIA MATPHIIBI
7 byte MunnManbHbId U3 | BekTop, Marpuna:
3JIEMEHTOB, COJICPIKaIIH m(A+B)
PacMoJIOKEHHBIX 3HAYCHUS
HaJl BTOpOU MIPOU3BEICHUN
JTHarOHAJIbEO 3JIEMEHTOB KaKJI0TO
CTOJIOIIA MATPHIIbI
8 short Maxkcumanbnsbiii u3 | Bekrop, Marpuna:
3JIEMEHTOB, coaepxamuii yucino | A*B
PAacmoJIOKEHHBIX MTOJIOYKUTEIbHBIX
IOJT BTOPOU 3JIEMEHTOB JJIs1
JTHarOHAJIbIO KaXJI0l CTPOKH
MaTPHUIIBI
9 int MakcumanbHbii U3 | Bekrop, Marpuna:
MTOJIOKUTETBHBIX comepxammii unciao | A'
(>0) amemMeHTOB OTpHILIATENBHBIX
IJIaBHOW IMArOHAJIM | AJIEMEHTOB JJIs
KaXXJI0ro CTOJI011a
MAaTPHUIIBI
10 long Munumanshbiii u3 | Bekrop, Marpuna:
OTPUIATEITLHBIX COJIepIKaITH (A+B)/m
(<0) a;meMeHTOB MAaKCHMaJIbHBIE 110
BTOPOM JUArOHAIM | MOJYJIFO BJIEMEHTHI
KaXJI0l CTPOKH
MaTPHUIIBI
11 float [TepBorit Bexkrop, Martpwuna:
OTPHULIATEIIbHBIN coaepxKalui A*B
3JIEMEHT Cpeau MaKCHUMaJIbHBIC 10
3JIEMEHTOB, MO/TYJIIO SJIEMEHTHI
PacmoJIOKEHHBIX KaXXJI0ro CTOJI011a
HaJ TJIaBHOH MaTPHULBI
JTHArOHAJIbIO
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[Tponomxkenue Tabmauubl 3.1

Howmep ba3oBblit Oynkuus 1 OyHKuMs 2 @yHK1M 3

BapuaHTa | THIT MaTPHI] (meton 1) (meTon 2) (meton 3)

(Tun C mapametrpom A ¢ mapameTpom A C ImapaMeTpamu
AJIEMEHTOB ) A, B, m

12 double [TocmeaamiA Bekrop, i-ii aemenT | Matpura:
ITOJIOKUTEIIbHBIN KOTOPOTO paBeH 1, B!
AIIEMEHT Cpeu €CJIU B 1-#1 CTpoOKe
3JIEMEHTOB IO MaTpHIIbI €CTh
TJIaBHOM OTpHUIIaTEIbHBIC
JHaroHajbio ajieMeHThI, 0 B

MIPOTHBHOM CJTy4ae.

13 float Yucio Bekrop, i-ii anement | MaTpuia:
MOJIOKUTEIbHBIX KOTOPOI'O paBeH 1, m(A+B)
3JIEMEHTOB IO/ €CJIU B 1-M CTOJIOIE
TJIABHOM MaTpULBI €CTh
JTHaroHaJIbIO HEOTpUIATEIbHbIE

3JieMeHThI, O B
MIPOTHMBHOM CITy4ae.

14 double Yucno BekTop, Marpuna:
OTPUIIATEIIbHBIX coaepKalui A*B
3JIEMEHTOB HaJl cpeaHue
rJ1aBHOM apudMeTHICCKHE
JIAaroHaJIbIO 3HAYCHUS JJIs1

Ka)XJIOTO CTOJI011a
MaTPHUIIBI

3.7. KoHTpO/IbHBIE BONIPOCHI

1) Kakoii TWN MaHHBIX MOAXOAWUT JUIA MpeAcTaBieHUs MaTpui? OnuimuTe
CTPYKTYpy 3TOTO TUNa B Java.

2) HazoBurte cnocoObl CO3JaHUSI MHOTOMEPHBIX (B YAaCTHOCTH, JBYMEPHBIX)
MacCHBOB B Java.

3) Kak ocymecTBiseTcst J0CTy K 3eMeHTaM Mmarpuibl? Kakas omeparopHas
CTPYKTYypa HCIOJIB3YETCS I TOTO, YTOOBI MOJTYYUTh JOCTYI IMOCIEI0BATEIHLHO KO
BCEM dJIEMEHTaM MaTPHIIbI?

4) 3agaHa MaTpulia:

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

Kak B mporpamme onpeaenuTh 4ucio CTPOK U YUCIIO CTONIONOB B MaTpuue A?
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5) Haiite ompeneneHue omnepanuidi YMHOXKEHHS MaTpHUIlbl Ha KOHCTaHTy U
CIIOXKEHUsI JIByX Marpull. UYTO BBl MOXETE CKa3aTh [0 IOBOAY pPa3MEPHOCTH
cymmupyembix Matpun? IlpuBenute mpumep ¢parmeHta mporpammbl, B KOTOPOM
OCYIIECTBISIOCH OBl CIIOKEHHE JBYX MaTpUll M YMHOXXEHHE Pe3yIbTUPYIOIIEH
MaTpHULbl HA KOHCTAHTY.

6) MaiiTe ompezeneHue omnepanyy TPaHCIOHUPOBaHUA MaTpulbl. [IpuBemute
npuMmep  ¢parMeHTa  NporpaMmbl, B KOTOPOM  OCYIIECTBIISJIOCH OBl
TPAHCIIOHUPOBAHUE KBAJAPATHON MaTpPHIIBL.

7) [aiite ompeneneHue oOINepaldd YMHOXEHHS MaTpUll W TIPUBEAUTE
COOTBETCTBYIOIIYIO (opmyny. Kak MOMKHBI OBITH COIJIACOBAHBI Pa3MEPHOCTHU
matpull? [IpuBenure npumep (parmeHTa MporpaMmbl, B KOTOPOM OCYIIECTBIISIOCH
Obl YMHOKEHHE JIBYX MATPHIL.

8) Kak BBIIENNUTDH 371€MEHThI, HaXOAUIMECS B CIEAYIOMUX O0JIaCTAX MaTpPUIIBL:
Ha TJIaBHOW JMAaroHaldM, MOJ TJaBHOW JIMArOHaJbi0, HaJ TJIABHOW NHAroHalblo, Ha
BTOPOM AMArOHAJIM, IO BTOPOW TUAroHaiblo, HaJl BTOPON AUArOHAJIBbIO?

9) Uro takoe QopmanbHbie U (hakTHUECKHME napameTpbl metona? I'me oHu
3anaroTcs? Kakue criocoObl nepeaadu napaMeTpoB BaM U3BECTHBI?

10) Ecim Mmatpuma sBISETCS MapamMeTpoM MeEToja, TO YTO Ha CaMoM Jene
nepenaercs B metoa? Kakoe oO1iee mpaBuiio Java 3nech 1ecTByeT?

11) Yrto yka3bIBaeTCs B 3ar0JIOBKE METO/Ia M YTO YKa3bIBACTCS B BBI30BE METO1a?
[TpuBenute npumep COOTBETCTBUS (OPMaAIbHBIX U (PAKTUUECKUX TapaMETPOB METOAA
(U3 cocTaBleHHOM Bamu IporpaMmsbl). Kakue NpoBEpKH OCYIIECTBISET 3/€Ch
KOMOWISATOP?

12) MoXHO ¥ U3MEHHUTH B METOJC 3HAUCHHE AJIEMEHTAa MATPHUIIBI, TIepeaaHHOMN
B METO/JI B KaUeCTBE (PaKTUUECKOTrOo napamerpa?

13) MoxHO 7T M3MEHUTHh B METOJC 3HAYCHUE TMEPEMEHHOW MPOCTOro THIIA,
nepelaHHON B METO/1 B KaUeCTBE (paKTUUECKOTro napamerpa?

14) 3naveHust KAaKUX TUIIOB MOKET BO3Bpaiath MeToa B Java? I'ne 3amaercs tun
BO3BpAIAEMOI0 3HAYCHUS?

15) Ecnu MeTos BO3BpalllaeT 3HAUYEHUE, KAKOM omeparop 00sA3aTesIbHO JOJIKEH
IIPUCYTCTBOBATh B HEM?

16) Ecim meTon HE BO3BpalIaeT 3HAYCHUE, a MPOCTO BBIMOJIHICT KAKUE-TO
JEUCTBUA, KaK 3TO OTPAXKAETCS B €r0 3arojoBKe U Tese?

17) Uto Takoe nokanpHas nepeMmeHHass metona? IlpuBeaute npumep u3 cBoOe
nporpaMMbl. UTo Bbl MOXETe cKa3aThb 00 00JIacTH AEWCTBUSA U «BPEMEHHU KU3HN»
Takoii nepemenHoi? Kakoe obmiee mpaBuio Java 3mech 1eicTByeT?
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