Tema 7: YKazatenu. [iBymepHble MaCCUBHbI.
Llens: popmuposaHue HasbIKos pabomsi yKazamenamu, 08yMepHbIMU MACCUBAMU, MACCUBAMU CMPOK.

3a,£l,aHl/Iﬂ ANA NMPaKTNYECKUX 3aHATUN.

3agaHue 1.
B Kaxaoin ¢pyHKLUMKM obpalleHne K 31eMeHTaM MaccuBa 3anmcaTb AByMa cnocobamu: TpaanLUMOHHO,
NCNOo/b3ysA MHAEKCHI, M Yepes yKasaTenu.

1) HanuwwuTe dyHKUMIO inArray, UMELOLLYIO TPU NapameTpa — agpec MaTpuubl (Lenble yncna,
BCTPOEHHbDIN MaCCUB), KOJIMYECTBO CTPOK M KOJIMYECTBO CTO/I6LL0B, BbIMOHAIOLLYO BBOA, BCEX
3/1eMEHTOB MAcCMBa U3 MOTOKA Cin. PYHKLUMA AOMKHA UHULMMPOBATb UCKAOYEHWE NPU
obHapyXeHun ownbKku BBoAa.

2) Hanuwwute dyHKUMIO inArray, MeIOLLYI0 TPW NapamMeTpa — agpec MaTpuubl (Lenblie Yncia, Maccus B
AVHAMUYECKOoU NaMATU), KOIMYECTBO CTPOK M KOJIMYECTBO CTO/10LL0B, BbINOHAIOLLYIO BBOA, BCEX
3N1EeMEHTOB MaccMBa U3 NOTOKA Cin. PYHKLMA AO0NKHA MHULUMPOBATL UCKAOUYEHME NPU
obHapyXeHnun owmnbKn BBOAA.

3) HanuwwuTte dyHKUMIO OUtArray, UMEIOLLYIO TPU NapameTpa — agpec MaTpumubl (Lenblie uncna,
BCTPOEHHbIN MaCCUB), KOJIMYECTBO CTPOK M KOJIMYECTBO CTO/16LL0B, BbINOAHAIOLLYHO BbIBOL, BCEX
3N1eMEHTOB MaccMBa B NOTOK cout. Kaxkayto CTPOKY MaTpuLbl Haf0 BbIBOAUTb C HOBOW CTPOKM.

4) HanuwwuTe PpyHKUMIO OutArray, MMeIoLLYO TPY NapameTpa — afpec MaTpuubl (Lenble Yucaa, maccus
B AMHAMMUUYECKOM NAMATU), KOIMYECTBO CTPOK U KOIMYECTBO CTONOL0B, BbIMONHAIOLLYIO BbIBOA, BCEX
3N1EeMEHTOB MaccMBa B MOTOK cout. Kaxkayto CTPOKY MaTpuLbl Haf0 BbIBOAUTb C HOBOW CTPOKM.

5) Hanuwwute dyHKuuto numberOfRowsOrdered, umetowyto Tpu NapameTpa — aapec maTpuupl (uenble
4yncna, MaccuB B AMHAMMUUYECKOM NAMATU), KOSIMYECTBO CTPOK U KOIMYECTBO CTONOL,0B,
BO3BPALLAIOLLYIO KOJIMYECTBO CTPOK, 3N1€MEHTbI KOTOPbIX YNOpAA0Y€EHbI MO BO3pacTaHuto. s
NPOBEPKU ABASAETCA /1N CTPOKA YNopsaA0HeHHOM Ucnonb3osaTbh pyHKuuto isOrderedArray (cm. Tema
5). ®yHKums isOrderedArray, umeeT aBa napameTpa — agpec 04HOMEPHOro Mmacc1Ba (Lenble yncna)
N KOIMYECTBO 3/IEMEHTOB, BO3BPALLAOLLYIO 3HAYeHMe true, ecin 31eMeHTbl MacCcMBa YNopAL0YeHbI
no Bo3pacTaHuto, u false —B NnpoTUBHOM ciyyae.

6) Hanuwwute GyHKUMIO Main Ans TeCTUPOBAHMA GYHKLNIA, B KOTOPOM
®  OMULWWTE BCTPOEHHbIM MaccKB (pasmep 3343eTC NOMMEHOBAHHbIMM KOHCTAHTaMM) M MAcCUB B

ONHAMMWYECKOWN NamaTy;
e BBeAMTE KOJIMYECTBO CTPOK U CTONOLOB, BblaeUTe NaMATb 419 MaccuBa, NpeayCMoTpUTe
06pabOoTKY UCKNIOUEHWIA, €CIN KONNYECTBO 33aHO HEKOPPEKTHO M eC/IN HE MaMATb BblAENEHa;
e  BbI30BUTE QYHKLMM U BbIBEANTE OTBETHI.

3adaHuna ans nabopatopHbix paboT

NHamBuayanbHoe 3aaaHune. BetpoeHHble maccuBsbl. [MpoekT B Visual Studio

HanuwuTe GpyHKLMIO (B COOTBETCTBUM C YKa3aHHbIM BapuaHTOM) A1 paboTbl CO BCTPOEHHbIM
maccuBom. PyHKLMA, LO/KHA MMETb TPU NapameTpa — afpec MaTpuubl (Lenble Yucna), KonnmyectTso
CTPOK U KONM4ecTBo CTOﬂ6LI,OB M BO3BpaLlaTb HaﬁAeHHOe KONN4YecTBO.

Hanuwwure nporpammy, BbiNnOJIHAKOLYHO BBO4 U BbIBO4 MaTpPULLbl 1 BbIMOJTHAKOLLYHO AEVICTBMH B
COOTBETCTBUN C YKA3aHHbIM BAPUAHTOM.

BxoAHble AaHHble: 3HaYeHMA 31eMEHTOB BBECTM U3 daitia NOTOKa cin.

BbIXxoAHble AaHHbIe: B COOTBETCTBMM 3aaHHbIM C BAPMAHTOM BbIBECTM B MOTOK cout.
BapunaHTbl:

1) KonunyecTBo CTPOK, HE CoAepKaLLMX HWU OAHOTO HYJIEBOTO 3/IEMEHTA.

2) Ko/MyecTBO CTPOK, COAEPKALLMX XOTA Obl OAUH HY/IEBOM 3/1EMEHT.

3) Ko/MyecTBO CTPOK, COAEPKALLMX TOSIbKO NOSIOKUTENbHbBIE 31EMEHTbI.

4) KonnyecTBo CTON6L0B, HE COAEPKALUMX HU OHOTO HYNEBOTO 3/1EMEHTA.



5) Konuuyectso cTonbuoB, cogepKalmx XoTa 6bl 04MH HYNEeBOW 3N1EMEHT.

6) KonuuyecTtBo cTonbUOB, COAEPKALLUX TONBKO MNOOMKMUTE/bHBIE 3/1EMEHTbI.

7) KonunyecTBO CTPOK, COAEPKALLMX TONIbKO PA3/IMYHbIE 3/1EMEHTHI.

8) KonmyectBo CTONOLOB, COAEPKALLMX TObKO PAa3/IMYHbIE 31EMEHTHI.

9) Ko/MyecTBO CTPOK, coAepKalunx TONbKO Pas/iNyHble SN1EMEHTbI.

10) Konnuectso cTtonbuoB, cogepKalinx NoBTOPAOLLMECA INEMEHTHI.

11) KonnuyecTBo CTPOK, coAeprKalLmMX NOBTOPSAIOLLMECH 3N1EMEHTbI.

12) KonnuyectBo CTPOK, 3/IEMEHTbI KOTOPbIX YNOPALOYEHbI MO BO3PACTaHUIO 3/IEMEHTOB.
13) Konnuectso cTtonbu0B, 3/1€MEHTbI KOTOPbIX YNOPAA0YEHbI MO BO3PACTaHWUIO 3/1EMEHTOB.
14) Konn4yecTBo CTPOK, 3/1eMEHTbI KOTOPbIX YNOPAA0YEHbI MO BO3PACTaHUIO 3/1eMEHTOB.
15) KonnyecTtso cT0/16L0B, coaeprKallmx bonee Tpex NoBTOPAIOLMXCA 3/N1EMEHTOB.

16) KonnyecTBo CTPOK, coaeprKallmx bonee Tpex NoBTOPAIOLIMXCA SN1EMEHTOB.

17) KonnyecTtso cT0/16L,08, UMEIOLLMX OANHAKOBYIO CYMMY BCEX 3/1IEMEHTOB.

18) KonnuecTBo CTPOK, UMEIOLMX OAMHAKOBYHO CYMMY BCEX 3/IEMEHTOB.

NHamBmayansHoe 3agaHne. MaccuBbl B AMHamMuU4eckor namaTtu. MpoekT B Visual Studio
Hanuwwure GpyHKLMIO (B COOTBETCTBUU C YKa3aHHbIM BapuaHTOM) An1s paboTbl C ABYMEPHbIM MacCUBOM
— KBaApaTHON MaTpuuen B AMHAMMUYECKON NamaTh. DyHKLMA, AOIKHA UMETb ABa NapamMeTpa — agpec
MmaTpuLbl (Lenble Yncna), pasmepHOCTb MaTpULIbI.

Hanuwwurte nporpammy, BbiNnOJIHAKOLYO BBOA U BbIBOA MaTpULbl U BbIMOJTHAKOLWYHO ,CI,EVICTBVIFI B
COOTBETCTBMU C YKa3aHHbIM BaPUaHTOM.

BxogHble AaHHble: pa3sMepPHOCTb MaTpULbl, 3HaYE€HUA SINeMeHTOB (ecnun TpebyeTcs) BBeCT U3 daina
NoToKa cin.
BbixogHble paHHble: B COOTBETCTBMM 3a4aHHbIM C BAPUAHTOM BbIBECTU B MOTOK cout.

BapuaHTbl:

1) KonunuectBo ceanoBbix ToYEK maTpuubl. MaTtpuua A umeet ceanosyto Toukry A[il[j], ecnn Ali][j]
ABNAETCA MUHMMANbHbBIM 3/IEMEHTOM B i-OM CTPOKE M MaKCUMMas/ibHbIM B j-OM cTo/10LE.

2) 4Yncno NoKanbHbIX MUHUMYMOB. D1IEMEHT MaTPULLbl Ha3blBAETCA NOKAbHbIM MUHUMYMOM, ECAN OH
CTPOro MeHbLLE BCEX MMEIOLLMXCA Y HEro coceaen.

3) Matpuuy N*N 3anonHMTbL HaTypaibHbIMK Yncnamm oT 1 go N*N no cnmMpanu, HauMHatowencs B
HUXXHEM NNEBOM YTy U 3aKPY4YEHHOW MO YacoBOM CTpesKe.

4) Martpuuy N*N 3anosHUTb HaTypanbHbiMK Ynciamm oT 1 go N*N no cnupanu, HaunHalowLencs B
BEPXHEM /IEBOM YI/y U 3aKPYYEHHOW MO NPOTUB HYaCOBOM CTPENKMU.

5) Matpuuy N*N 3anonHMTb HaTypaibHbIMK Yncnamm oT 1 go N*N no cnvpanu, HauMHatowencs B
BEPXHEM NIEBOM YI/y U 3aKPYYEHHOW MO YacoBOM CTpesiKe.

6) MaTtpuuy N*N 3anosHUTb HaTypaabHbIMKM Yncaamum oT 1 Ao N*N no cnvpanu, HauMHatoLwelncs B
BEPXHEM /IEBOM YI/y U 3aKPYYEHHOW MO NPOTUB YAaCOBOM CTPENKMU.

7) Matpuuy N*N 3anonHUTb cregyowmm cnocobom. InemeHTam, HaxoaalwmMmes Ha nepudepumn (no
nepumeTpy MaTpuLbl), NPUCBOUTbL 3HaYeHWe 1, No NnepMmeTpy ocTaBLIeNca NogmMmaTpumLbl —
3HaYeHUA 2 1 TaK ganee A0 3anoJHEHNA MaTpuULbl.

8) KonnuecTBo cTON6LOB, B KOTOPbIX HET NOAPAAL UAYLWMX OANHAKOBbIX 3/IEMEHTOB.

9) KonnyecTBO CTPOK, B KOTOPbIX HET NOAPAA, UAYLLMX NOBTOPAIOLMNXCA 3/1€MEHTOB.

10) Homep cTtonbua, B KOTOPOM HaxoaMTCA CaMas AJIMHHaA cepua NOAPAA UAYLWMX PABHbIX 3/1€MEHTOB.

11) Homep CTPOKM, B KOTOPOWM HAXOAUTCA CamMan AJMHHAA cepusa NoAPAL UAYLLNX PABHbIX 3/1EMEHTOB.

12) MaKcumym cpeam CyMmm 3/1eMEHTOB AMaroHanei, napannesbHbix NO6OYHOM gMaroHaAn MaTpuLbl.

13) MUHUMYM cpeam CyMM 3/1IEMEHTOB AMaroHasiel napannesibHbiX FaBHOW AMaroHaan maTpuubl.

14) MaKcumym cpeam CyMm 3/1eMEHTOB AMaroHanen, napaanesibHbiX FaBHON AMaroHann MaTpuubl.

15) MUHUMYM cpeay CYMM 31EMEHTOB AMaroHasnel, napananenbHblXx NOHOYHON ANaroHann MaTpPULbI.

16) Ons 3apaHHbIX k 1 m anemeHTy alk][m] npucBouTb 3HaYeHUe 1, anemeHTam OKaMMAIOLLMM ero
(coceaHMM € HUM NO BEPTUKANU, FOPU3OHTANIMU U ANATOHANAM) — 3HAYEHUSA 2, 3S/IEMEHTAM
CNeayowero oKaiMaeHna - 3HadyeHue 3, U Tak ganee A0 3anoJHEHNA MaTpuULLbl.



17) Cymmy moaynielt SNeMeHTOB, Pacno/IOKEHHbIX HUXKE FMaBHOW AMaroHa M CrnasKeHHOM MaTpuLbl.
Cocegamu anemeHTa A[i][j] B maTpuue Hazosem anemeHTbl A[K][l] ¢ i-1<=k<=i+1, j-1<=1<=j+1,
{k,1} 1= {i,j}. Onepauma crna*knBaHUA MaTpPULbl 4AET HOBYHO MaTPULL TOTO Ke pasmepa, Kaxkabln
3/IeMEHT KOTOPOW NOyYaeTcs, Kak cpeaHee apudpmMeTUyeckoe MMELWUXCa coceaen
COOTBETCTBYIOLLETO 3/1eMEHTA UCXOAHON MATPULLbI.

18) Cymmy moaynieit sneMeHTOB, Pacno/IoKeHHbIX BblLLE TaBHOW ANArOHaNM CriaxKeHHON MaTpuLbl.
Cocegamu anemeHTa A[i][j] B maTpuue Hazosem anemeHTbl A[K][l] ¢ i-1<=k<=i+1, j-1<=1<=j+1,
{k,1} I={i,j}. Onepauma crna*knBaHUA MaTpULbl AAET HOBYHO MaTPULLY TOTO Ke pasmepa, KaxKabli
3/IeMEHT KOTOPOM NOJyYaeTcs, Kak cpeaHee apudpmMeTUyeckoe MMELWUXCa coceaen
COOTBETCTBYHOLLETO 3/1EMEHTA UCXO4HON MaTPULLbI.

19) Konnuectso anaroHanei, napannenbHbix NO6GOYHON ANAroHanu, He coaepKaliux HU 04HOro
HY/1eBOro 3/1eMeHTa.

20) MpoBepuTb, ABAAETCA M MATPULLA HUXKHEN TPEYroibHOM.



