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I'100aapHOE TPOCTPAHCTBO MEH
ITpumenenme omnmcareas ICeBAOHNMA IIPOCTPAHCTBA MIMEH ::
IIpenponeccop
Aupexrtusa #define
Aupextussl #if u #endif
JAupextussl #else u #elif
Aupextnsa #undef
Aupekrusa #error
AupexTtusa #warning
Aupextnsa #line
JAupextussl #region n #endregion
Aupekrusa #pragma
Cbopkn n MmoandukaTop Joctyna internal
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488
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494
496
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504
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529
531
533
533
534
534
534
534
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Moandukarop aoctyna internal 536
Mnaea 17. AluHamuyeckas naeHTUdUKaLmsa TUNoOB, pedriekcus u aTpubyTbl 537
JuHaMmaeckas MAeHTUUKAIS TUIIOB 537
ITposepka Tuna ¢ MOMOIILIO OIlepaTopa is 538
ITpumenenne oneparopa as 539
ITpumenenne oneparopa typeof 540
Pedaexcus 541
Kaacc System. Type — s1apo nmoacucrems! pegpaekcuu 541
ITpnmenenne pedaexcrm 543
INoayuenne ceegeHuit o MeTogax 544
BbI30B METOZ0B C TOMOIIBIO pepAeKCUn 548
IToayyeHne KOHCTPYKTOPOB KOHKPETHOTO THUIIA 550
IToayyeHne TUIIOB JaHHBIX U3 COOPOK 555
IToaHOCTHIO aBTOMAaTU3MPOBaHHOE OOHApY KeHe TUIIOB 560
ATpuOyTHI 562
OcHoBBI TpUMeHeHs aTpUOyTOB 563
CpaBHeHUe ITO3UIIVIOHHBIX 1 MMEHOBaHHEBIX ITapaMeTpOB 566
Bcrpoennslie aTprOyTHI 570
ATpuoyT AttributeUsage 570
ATpuoyt Conditional 571
ATpudyT Obsolete 572
MnaBa 18. O606LeHus 575
Yto Takoe 00001LIeHNs 576
[Tpocroit mpumep 000OIIeHIIT 576
Pasangenne 0O0OITIeHHBIX TUITOB IO apTyMeHTaM THIIa 580
IToBeirIeHMe TUTOBOT GE30IIaCHOCTY C ITIOMOIIIBIO0 OOOOIIEHIIT 580
O600611eHHEI KAacC C ABYMs ITapaMeTpaMy THUIIA 583
Obmas popma 00OOIIEHHOTO Kaacca 585
OrpaHndeHHbI€ TUIIBI 585
ITpumenenne orpanmyeHns Ha 0a30BBII KAacC 586
ITpumMenenme orpaHmden: Ha MHTepderic 594
ITpumenenne orpannyeHus new() Ha KOHCTPYKTOP 598
OrpaHu4eHNsI CCBLAOYHOTO THUIIA U THUIIA 3HAYeHUS 599
YcranosaeHne cBA3M MeXAy AByMs ITapaMeTpaMM THUIIa C IIOMOIIIBIO
OTrpaHIYeHNS 602
IIpumeneHne HECKOABKIX OTPaHIYEHUIA 603
INoayuenne snaueHus, IpucBauBaeMOro HapaMeTpy TUIA 10 YMOAYaHIIO 604
Ob06111eHHbIe CTPYKTYPEI 606
Cosganne 000OIIEHHOTO MeTOAa 607
Br1sos 00001IIeHHOTO MeTO4a C ABHO yKa3aHHBIMM apryMeHTaMM THUIIa 609
ITpumMenenne orpaHmyeHnit B 0OOOITEHHBIX MeTOAaxX 610

O0o01IeHHbIe AeAeraThl 610
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Obo611eHHbIe MTHTEPQETICH
CpaBHeHHe DK3eMILAIPOB ITapaMeTpa THIIa
Mepapxnm 0600IIIeHHBIX KAaCCOB
ITpnmenenne ob6o61IeHHOTO 6a30BOTO KAacca
OBO00IIIeHHBINT TPON3BOAHBII KAacC
IlepeomnpeseseHne BUPTyaAbHBIX METOAOB B OOOOIIEHHOM KJAacce
ITeperpyska MeTOA0B C HECKOABKMMH TTapaMeTpaMI THUIIa
KoBapnaHTHOCTb U KOHTPaBapMaHTHOCTD B [IapaMeTpax
0000IIIeHHOro TUIIa
ITpumeHneHNe KOBapMaHTHOCTU B 00001IIeHHOM MHTep(erice
ITprMeHeHe KOHTpaBapMaHTHOCTY B 0000IIIeHHOM MHTepQerice
BapuaHTHBIE geaeTaThl
CosgaHne 9K3eMIIASIPOB 00BEKTOB OOOOIIIEHHBIX TUIIOB
HexoTopsle orpannueHns1, IpuUcyIye o000IeHIsIM

3akAro4nTeAbHbBIE COODpaskeHNsI OTHOCUTEABLHO 06001IeHI

Masa 19. LINQ

Ocnossr LINQ

IIpocroit sanpoc

HeoaHokpaTHOe BBITIOAHEHNE 3aIIPOCOB

CBs3b MeXAy TUITaMM AaHHBIX B 3aITpoce

Ob6mas ¢popma 3ampoca
OT106o0p 3amparuBaeMbIX 3HaYeHNI ¢ ITOMOIIBIO olepaTtopa where
CopTupoBKa pe3yAbTaToB 3aIlpoca C TIOMOIILIO onlepaTopa orderby
IToapo6HOe paccMoTpeHMe oniepaTopa select
ITpuMeHeHMe BAOXKEHHBIX OIIepaToOpoB from
I'pynmuposaHue pe3yabTaTOB C IIOMOIIBIO OIlepaTopa group
ITpoaoasxenne 3arpoca ¢ TIOMOIILIO OIlepaTopa into
ITpnmenenne orrepaTopa let 445 cozganms BpeMeHHOI IIepeMeHHON
B 3a1Ipoce

Obpeannenne AByX Iocaej0BaTeAbHOCTEN C ITIOMOIIBIO OIlepaTopa join

AHOHIMHBIE TUITBI
CoszgaHue IrpynIioBoro oobe AMTHEHS
Mertoapn! 3arpoca
OcHOBHBIE METOABI 3aIIpOca
QopMupoBaHIIe 3aIIPOCOB C IIOMOIIBIO METOAOB 3aIlIpoca
CuHTaKCHUC 3aIIPOCOB U METOABI 3aIIpoca
/0TN0AHNTeAbHbIE METOABI PACIINpPEHNs], CBsI3aHHBIE C 3allpOocaMu
Pe>x1MBI BBITIOAHEHNS 3aIIPOCOB: OTAO0KEHHBIN U HeMeAAeHHBII
JepeBbs BrIpakeHuUit
Mertoap! pacimupenus
PLINQ

612
615
620
620
622
623
625

626
626
630
633
635
636
636

637
638
639
641
642
643
644
646
649
653
655
657

659
660
663
666
669
669
670
673
673
675
676
678
680
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naBa 20. He6e3onacHbIi KoA, yKasaTenu, oGHynsieMbie TUMbI U pa3Hble KIoYyeBbie CroBa
Hebe3onacHbiit kog,
OcHOBLI TpUMeHeHNs yKa3aTeael
ITpumMenenme KA109eBoOro cA0Ba unsafe
ITpnmenenne moaudnkaropa fixed
JOCTyTI K 4AeHaM CTPYKTYPBI C IIOMOIITBIO yKa3aTeAs
ApudmeTrndeckne oreparun Haj yKasaTeAaMu
CpaBHeHHe yKa3aTeaeit
YkazaTreau 1 MaCCUBBI
YkaszaTean u cTpoku
MHoroypoBHeBas HelTpsIMast agpecarys
Maccuss yxaszareaern
Cosaanne 0ydpepos GpUKCHPOBAHHOTO pa3Mepa
ObHyas1eMble TUIIBI
OcHoBBEI TpUMeHeHNs OOHYAsIeMbIX TUIIOB
ITpnmenenme 06HyAs5€MBIX OOBEKTOB B BRIPasKeHIUAX
Omneparop ??
ObHyasemble OOBEKTEI, OIIepaTOPhl OTHOIIEHVIS 1 A0TMYEeCKIIe OITepaTOPHI
YacTuyHbIe TUIIBI
YacTuHble METOABL
CozgaHne 0ObEKTOB AVTHAMIYECKOTO THUIIA
BoamoskHOCTD B3aumoaeiicTsust ¢ Mogeaprio COM
Jpy>KecTBeHHBIE COOPKI
PasHbie ka10ueBbie ca0Ba
Karouesoe caos lock
Karouesoe caoso readonly
Karouessie caoBa const u volatile
Omneparop using
Karouesoe caoBo extern

YACTDb IIl. BUBJIMUOTEKA C#

naBsa 21. NpocTpaHcTBO UMeH System

Yzens! mpocTpaHCTBa MMeH System

Kaacc Math

Crpyxtypsl .NET, cooTBeTCTByIOI e BCTPO@HHBIM TUIIaM 3HaYeHM it
CTpyKTypBHI 11€A04MCAEHHBIX TUIIOB AAHHBIX
CTpyKTypbl TUIIOB AaHHBIX CILAaBaIOIell TOUKOI
Crpyktypa Decimal
Crpyxtypa Char
Crpyxktypa Boolean

Kaacc Array

CopTupoBKa 1 IIOMCK B MaccuBax
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719
720
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748
750
763
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Obpaienne cogep>K1MMOIo MaccuBa
Komnmposanne maccusa
IIpnmMenenne npeaukaTa
ITpumenenne aeaerata Action
Kaacc BitConverter
I'enepupoBaHMe cayJaltHBIX UMcea cpeacTBaMy Kaacca Random
Ynpasaenne rmamsateio u kaacc GC
Kaacc object
Kaacc Tuple
Unrepdericer IComparable 1 IComparable<T>
Unarepderic IEquatable<T>
Unrepderic IConvertible
Nutepderic ICloneable
Murepericet IFormatProvider u IFormattable
Unrepdericer IObservable<T> n IObserver<T>

naBa 22. CTpoku u chopmaTupoBaHue

MmaBea 23. MHoronoTo4yHoe nporpaMmmMmupoBaHue. YacTb nepBas: OCHOBbI

Crpoxku B C#
Kaacc String

Koncrpykrops kaacca String

IToae, mHAEKCATOP M CBOMICTBO KAacca String

Omnepartops! kaacca String

3aroaHeHMe 11 0Ope3Ka CTPOK

BcraBska, yaasenue u 3ameHa CTpOK

CwMmeHa perucrpa

ITpnmenenne metoga Substring()

Mertoan! pacmmpenns Kaacca String
@opmaTupoBaHue

Ob1miee mpecrabsaenue o GpopMaTHpOBAHUM

Crrenndukatops! popMara IMCAOBBIX AAHHBIX

ITpeacTaBaenne o HOMepax apryMeHTOB
ITpumenenne metogos String. Format() u ToString()
AAs popMaTHPOBAHIIA AAHHBIX

ITpumenenne metoga String.Format() 441 popmaTuposaHms 3HaYeHUI
ITpumenenne metosa ToString() Aas popmaTpoBaHus JaHHBIX

OnpezleAeHme I10A4b30BaTeAbCKOTIO (])opMaTa YVICAOBBIX AQHHBIX

CHUMBOABI-3aII0AHUTEAN CIIeInmaAbHOIO QJopMaTa YV CAOBBIX AQHHBIX

dopmaruposaHue AaThl ¥ BpeMeHN
Ornpejeaenne 1oan30BaTeAbCKOro popmaTa JaThl U BpeMeH!
dopmarupoBaHue IPOMEXKYTKOB BpeMeHM

dopmaTupoBaHue epedncAeHUIA

OcHOBBI MHOTOIIOTOYHO¥ 00pabOTKI

766
767
768
769
771
773
774
776
777
778
778
779
779
781
781

783
783
784
784
785
786
808
810
811
811
812
812
812
814
815

816
816
819
820
820
824
827
829
830

833
834
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Kaacc Thread 835
Cosganue 1 3amyck oToka 836
ITpocTrie cITOCOOB! yCOBEPIIIEHCTBOBAHISI MHOTOIIOTOYHOI IIPOrpaMMEI 838
Co3aaHne HeCKOABKIUX IIOTOKOB 839

Onpegeaenne MoMeHTa OKOHYAHMS IIOTOKA 841

Ilepesaua aprymenTa 1moToky 844

Csoiicrso IsBackground 846

ITpuopureTs IOTOKOB 847

CunxpoHu3anys 849
Apyroit IoAXo4 K CMHXPOHU3aIIV IIOTOKOB 853
Kaacc Monitor 1 6a0km1poBKa 855

Coobienne MeXAy ITOTOKaMU C IIOMOIIBIO MeToa0B Wait(),

Pulse() u PulseAll() 855
ITpumep ncrroanzosanus meroAos Wait() n Pulse() 856

B3anmo00K1pOBKa 1 COCTOSTHIIE TOHKI 860

ITpumenenne arpubyra MethodImplAttribute 860

ITpumenenne mpioTeKkca 1 ceMadopa 862
MsioTekc 863
Cemadop 867

ITpumenenne cobbITHI 870

Kaacc Interlocked 873

Kaaccor caxponmsanun, sHegpennsie B sepcyy .NET Framework 4.0 874

ITpepsiBaHme moToka 875
Apyras popma metosa Abort() 876
OrmMmeHa gevicTBust MetoAa Abort() 878

ITpmocranoska 1 BO30OHOBAEHNE ITOTOKa 880

Ornpegeaenne cocTosHNS ITIOTOKA 880

ITpumenenne 0CHOBHOTO IIOTOKa 880

J0TnoAHNTeAbHbIE CPeACTBAa MHOTOIIOTOYHOM 00pabOTK,

sHeapenHsle B Bepcrny NET Framework 4.0 882

PexomMeHaanum 1o MHOTOIIOTOYHOMY IIPOrPaMMUPOBaHIIO 882

3aIyck OTAeAbHOM 3a4a4m 882

naBa 24. MHoronoTo4yHoe nporpaMmmupoBaHue. YacTb BTopas: 6ubnuorteka TPL 885

ABa 11oaxoa K rapaaaeAbHOMY IIPOTPaMMUPOBAHIIO 886
Kaacc Task 887
Cosaanne 3agauu 887
ITpnmenenne njentudukaTopa 3ajadnu 890
ITpumenenne MeTO40B OKUAAHNS 891
Brizos meToaa Dispose() 895
ITpnmenenne xaacca TaskFactory aas samycka 3agaum 895
ITpnmenenmne aaMOaa-BEIpakeHNs B KadecTse 3a4adn 896

CosgaHne IpoaoAKeHUs 3a4aqn 897
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Bosspart sHaueHns1 13 3agaumu
OtmeHa 3agaun u o6paboTka nckarodenns AggregateException
Jpyrue cpeAcTBa OpTaHM3aIN 3a4aq
Kaacc Parallel
Pacniapaaseansanne 3agad metogoM Invoke()
ITpumenenne metoga For()
ITpnmenenne metosa ForEach()
Wccaeposanne BoamosxkHocrert PLINQ
Kaacc ParallelEnumerable
Pacrrapaaseausanne sampoca metogom AsParallel()
ITpumenenne metoga AsOrdered()
OrMmeHa apaA1e4BpHOTO 3arrpoca
Apyrue cpeactsa PLINQ
Bomrpocsr adpdpextusroctr PLINQ

Maea 25. Konnekuun, nepeyncnuTtenn n ntepaTtopbl

Kpatkuit 0030p KoAaeKIIMIt
Heob6o0mienHbe KoAAeKIn

Vutepdericel HeOOOOIEHHBIX KOAAEKIINIA

Crpykrypa DictionaryEntry

Kaaccer He0OOOIIEHHBIX KOAAEKIIVI
XpaHeHNe OTAeABHEIX OUTOB B KAacce KoAleKunu BitArray
CrrermaapHbIe KOAAEKIINN
O0oDO1IIeHHbIe KOAAEKII

Vnrepdericer 060011I€HHBIX KOAAEKINI

Crpyxktypa KeyValuePair<TKey, TValue>

Kaaccpr 00001eHHBIX KOAAEKLINIT
ITapaaaeabHbIE KOAAEKITUN
CoxpaHeHne 0OBEKTOB, OITpejeAseMBIX IT0Ab30BaTeAeM KAacCoB, B KOAAEKITUI
Peaansarus nntepdeiica IComparable

Peaansarus narepderica IComparable 4451 He0OOOIIIEHHBIX KOAAEKITUIL

Peaansanus narepderica IComparable 4451 060061I€HHBIX KOAAEKLINIT
ITpumenenne nurepdeiica IComparer

ITpnmenenne neodooOIenHoro nuTepdeiica IComparer

ITpumenenne obobmmennoro untepderica IComparer<T>
ITpumenenne kaacca StringComparer
JOCTyTI K KOAAEKIIVY C TIOMOIIBIO ITePednCANTEAS

ITprmMeHneHe OGBIYHOTO ITEPEINCAUTEAS

ITpumenenne nepeuncanteas tumna IDictionaryEnumerator
Peaansarus nntep@eiicos IEnumerable i IEnumerator
IIpumenenne utepaTopos

IIpepriBanne ureparopa

ITpumeHeHMe HECKOABKIX OIlepaTopoB yield
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CosaaHne MMeHOBaHHOTO UTepaTopa
CoszgaHue 060011IeHHOTO UTepaTopa
VHnmmaansaTopsl KOAAEKITUI

nasa 26. CeTteBble cpeacTBa NnoakntoYeHus K UHTepHeTy
Yzens! mpocTpaHcTBa nMeH System.Net
YHUBepcaabHbIe MAEHTUPUKATOPHI pecypCcoB
OcHoBBI Opram3aIum Aoctyna K Vntepuery
Kaacc WebRequest
Kaacc WebResponse
Kaaccer HttpWebRequest n HttpWebResponse
ITepsr1it IpocToit mpuMep
ObpaboTka ceTeBBIX OIMUOOK
Uckarouenns, renepupyemele merogoM Create()
Vckarogenns1, renepupyemsie MeTogoM GetResponse()

Vckarogenns, renepupyemore metogoM GetResponseStream()

ObpaboTKa MCKAIOIeHMIT
Kaacc Uri

JOCTyTI K 4OTIOAHUTeABHOM MHPOPMAINH, IT0AydaeMOil B OTBET

no nporokoay HTTP
JloCTyTI K 3aT0A0BKY
Aocryn k cookie-nabopam
ITpumenenne cporictsa LastModified

IpakTyaecknii mpuMep cosjanus nporpammer MiniCrawler

IMpumenenne kaacca WebClient

MpunoxeHune. Kpatknin cnpaBovHMUK NO COCTaABMEHUIO
[OKYMEHTUPYIOLWMX KOMMEHTapueB

Aeckpunropsl XML-komMMeHTapues

KOMHI/I/‘I/IPOBaHI/Ie ,ﬂ,OKyMeHTI/IpyIOH_U/IX KOMMeHTapI/IEB

ITpumep cocTtaBaenus JoKymeHTanuy B popmaTte XML

MNpeameTHbIN yKa3aTenb
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06 aBTOpE

I'epGept IInaar (Herbert Schildt) stBasiercst oAHMM M3 caMBIX M3BECTHBIX CIIEIVAAU-
cToB 10 sA3bIKaM nporpammuposanusa C#, C++, C u Java. Ero kaurm mo mporpaMMuposa-
HUIO W3JaHBl MMAAVIOHHBIMM THpa’kaMM U TIepeBeAeHBl C aHTAMIICKOTO Ha BCe OCHOBHEIE
MHOCTpaHHBIe SA3LIKN. Ero mepy mpuHajgAeXUT I1eABIN Psij MOMYASPHBIX KHUT, B TOM 4MCAe
HMoanwii cnpasounux no Java, Iloanviii cnpasourux no C++, Ioanwiii cnpasounux no C (Bce Ire-
pedrcAeHHble KHUTU BBIIAU B u3AareancTBe 'Buapsamc" B 2007 u 2008 rr.). HecmoTpst Ha
To uto I'epbepr IMmaaT mHTepecyeTcs BCceMM acleKTaMM BBHIYMCAUTEALHON TEXHUKHU, €To
OCHOBHAsI CIleNVaAu3anus — S3BIKM IPOTrPaMMUPOBAHNA, B TOM 4NUCAe KOMIINASTOPHI, MH-
TepIpeTaTopsl U S3BIKM IPOrpaMMUpOBaHUsA poOoToB. OH TakKe IMpOSBAAET KUBOW WH-
Tepec K CTaHAapTu3anuy sA3bIKOB. 1naar okomuma VAAMHOMCKMIT YHUBEPCUTET U VIMeeT
CTemleHM MarmcTpa u 6akasaspa. CBsA3aThCsA C HUM MOJKHO, ITOCETMB ero BeO-caliT 1Mo ajpecy
www.HerbSchildt.com.

O Hay4yHOM pepakTope

Marixka Xosapa (Michael Howard) paboraer pykosoauTeaeM ITpoeKTa IPOTpaMMHOI
3aIfUTH B TPYIIIIe TEXHMKM MHQPOPMAIIMOHHONM 0e30I1acHOCTH, BXOAMAIIEN B IIOoJpa3jeleHie
paspaborku sarmuineHHBX MHPopMarmoHHEIX cucteM (TwC) xopmopamum Microsoft, rae
OH OTBeYaeT 3a BHeJpeHNe HaAeKHBIX C TOUKM 3PeHIsI Oe30IIacHOCTV MeTOJO0B IIPOEKTM-
poBaHUsA, TPOTPaMMMPOBAaHUA ¥ TeCTMPOBaHMA MHQPOPMAITMOHHBEIX CHCTEM B Macmrabax
BCell Kopriopanui. XoBap4 SIBASETCA aBTOPOM MeToAuKHU Ge3oracHol paspa®oTkm (Security
Development Lifecycle — SDL) — mpollecca HoBBIIIeHMs 0e30IacHOCTU ITPOTPaMMHOTO
obecriedeHns1, BRIITyCKaeMOTo Kopriopariueit Microsoft.

Csoro kaprepy B Kopropanuu Microsoft Xosapa Hagaa B 1992 roay, mpopabortas ABa
rnepsrix Toga ¢ OC Windows m KoMmmasTopaMm B cAyXKOe IOAAEP>KKU ITPOTPaMMHBIX
npoaykros (Product Support Services) HOBO3eAaHACKOTO OTAeAeHNUs KOpPIIOpaIlui, a 3aTeM
mepeiias B KOHCyAbTalMOHHYIO cayx0y (Microsoft Consulting Services), rae oH 3aHMMaACA
KAMEHTCKON IMOAAEP>KKOM MHPPacTPYKTypsl O€30I1acCHOCTI M IIOMOTal B pa3paboTkKe 3aKas-
HBIX TIPOEKTHBIX PeIlleHuil U IporpaMMHOTo obecriedeHns. B 1997 rogy Xosapg mepeexaa
B Coegunennsle IlITaTel 1 moctymma Ha padoty B otdeaenne Windows BeG-cay>x0n1 Internet
Information Services, mpejcTaBasBIIIell coDoil BeO-cepBep CAeAyIONIETO ITOKOAEHNS B KOP-
ropariuu Microsoft, mpexxae yem meperitu B 2000 roAy K CBOMM TeKYIIUM CAY>KeOHBIM 00sI-
3aHHOCTSIM.

XoBapg, sABasieTcs pejakropoMm XypHaaa IEEE Security & Privacy, 4acTo BBICTyIlaeT Ha
KOH(epeHITNAX, TTOCBAIIEHHBIX 0e30TacHOCTI MPOTPaMMHBIX CPeACTB, U PeryAsSpHO IUIIET
CTaTBM TIO BOIIpOcaM 0e30I1acCHOTO MPOTPaMMUPOBAHMS U ITPOEKTUPOBAHM ITPOTPaMMHOTO
obecrievenns1. OH sABASETCS OJAHMM U3 aBTOPOB IIECTH KHUT IO Oe3zomacHOCTM MHGpOpMa-
IIVIOHHBIX CUCTEM.


http://www.HerbSchildt.com

bnaro

cobast OaarogapHOCTh BeIpaxkaeTcst Maiikay Xosapay

3a IIPeBOCXOJHOe HaydyHOe peAaKTUPOBaHUe KHUTH.

Ero 3HaHWVsI, OIIBIT, A€ABHBIE COBETBHI U IIPEAA0>KEHVII
0Ka3aAMCh HEOI[eHIMBIMIL.







[1pe

pOI'paMMI/ICT])I — AI0AUn Tpe6OBaTe/lI)HI)Ie, IIOCTOSsIHHO

MIIyIIMe IIyTY IIOBBIIIEHUS IIPOM3BOAUTEABHOCTH,

9¢$PeKTUBHOCTU U IIEPEHOCHMOCTHI pa3pabaThiBaeMBbIX
nMu nporpamM. OHM He MeHee TpeOOBaTeABHBI K ITPUMeEHse-
MBIM I/IHCprMeHTaAI)HbIM CpeACTBaM n OC06eHHO K sI3bIKaM
nporpammuposanusa. CyIlecTByeT HeMaaAo S3BIKOB IIpOrpaM-
MI/IpOBaHI/I}[, HO ANIIb HEMHOITIE M3 HUX Aei[CTBMTeAbHO XOpO-
1. XOpOHII/Iﬁ SI3BIK HpOI’paMMI/IpOBaHI/I}I AOAKEeH 6I)ITI) O4HO-
BpeMeHHO D(PQPEeKTUBHLIM U TMOKIMM, a €T0 CMHTaKCHC — KpaT-
KM, HO scHBIM. OH J01XeH 004erdarh Co3jaHie IPaBUABHOTO
KOJa, He MeIlas gelaThb 9TO, a TaKXKe HOAAep)KI/IBaTI) caMble CO-
BpeMeHHI)Ie BO3MO>KHOCTU HpOI‘paMMI/IpOBaHI/IX, HO He yApra-
MOJHbBIe TeHAEHLIMH, 3aBoJsdinue B Tynuk. VI makonew, xopo-
Uit A3BIK TPOTPaMMMPOBaHMA A0AXKeH 0041aJaTh elre OAHIM,
eJBa yAOBI/IMI)IM Ka4uyeCTBOM: BBI3bIBATH y HacC TakKoe OmymeHme,
6y,Z|,TO MBI HAXOAMMCS B cBOEI CTUXIN, KOTrAda HOABSyeMC}[ M.
VIMeHHO TakuM S36IKOM 1 siBAsteTcst CH.

Sseik C# Ob1a co3gaH Kopriopanuelrt Microsoft aas moa-
aepxku cpeasr .NET Framework u ommpaercs mHa GoraToe
Hacaegue B 004acTu IporpaMMupoBaHus. Ero raaBHeIM pas-
paborunkom 6n11 AHAepc XeriancOepr (Anders Hejlsberg) —
M3BeCTHeMIINII CrelMaAlucT 1o nporpammuposanuio. C# mpo-
CXoAUT HaHp}IMyIO oT AByX CaMBbIX yAa‘-IHI)IX B O6AaCTI/I HpO-
rpammuposanms A3bikos: C u C++. Ot a3pika C oH yHacaes0Baa
CUHTaKCIC, MHOTHE KAIOUeBLIe CA0Ba M ortepaTopsl, a o C++ —
yCOBEPIIIEHCTBOBAHHYIO OOBEKTHYIO Mogeab. Kpome Ttoro, C#
TeCHO CBsI3aH C ]ava —_— ApyI'I/IM He MeHee yﬂ,a‘{HI)IM SI3BIKOM.

Vmes obmiee mnpoucxoxJeHne, HO BO MHOIOM OTAU-
qasice, C# u Java TOXOXU ApPyT Ha Apyra Kak 0AM3Kue, HO He
KpOBHBIE POACTBEHHNMKHU. B 00omx sA3bIKaX I0AAep>KUBaeTCs
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pacrpeseaeHHOe IIPOTpaMMIpOBaHIe U IIPUMEHETC s ITPOMEXXYTOUHBIN KOJ A4 obecriede-
HusA 6e30ITacCHOCTY ¥ ITePeHOCHMOCTH, HO OTANYM KPOIOTCS B AeTaAsix peaamsanym. Kpome
TOTO, B 00OMX SI3bIKaX MPeJOCTaBASIeTCSI HeMalo BO3MOXKHOCTEN 4451 IIPOBEPKM OIIMOOK IIpU
BBITIO/IHEHNY, obecriedeHNs1 ©e30ITaCHOCTM M YIIPaBAsIeMOTO WCIIOAHEHU:SA, XOTA M B DTOM
cAydae OTAMYMS KPOIOTCS B AeTaasx peaamsanun. Ho B oramume ot Java, aspik C# mpego-
CTaBAsJeT AOCTYII K yKazaTeAsM — CpeACTBaM IIpOrpaMMMPOBaHUA, KOTOPHIe IOAAep KIBa-
1orca B C++. Caegosateapno, C# codetaeT B cebe adpdexTnsHOCTS, mpucymyio C++, u Tumo-
ByIO 0e30I1acHOCTD, XapaKTepHyIO A4 Java. Boaee Toro, koMmpoMmuccsl Mexay d¢p¢deKTus-
HOCTBIO ¥ 0e30I1acHOCTBIO B DTOM A3BIKE IPOTPaMMMPOBAHMS TIIATEABHO YpPaBHOBEIIeHBI
VI COBEPIIIEHHO TTPO3PavHEL.

Ha mpoTsxeHnn Bcell MCTOPUM BBIYMCAUTEABHON TEXHUKMU SI3BIKM IIPOrpaMMUPOBaHUS
pasBuBaANCh, MpUCIOCabAMBAsACh K M3MEHEHMSIM B BBIYNMCAUTEABHON cCpeje, HOBIIECTBAM
B TEOPUMU S3BIKOB IPOTPaMMMpPOBAHMS U HOBBIM TEHAEHIIUAM B OCMBICAEHMM U TI0AXOJA€
K pabore nporpamMmuctos. V B 9ToM otHomeHnun C# He siBAseTcs McKAIOUeHMneM. B xoze nHe-
IIPepBIBHOTO IIpOIlecca YTOYHEHNsdA, ajanTanyy ¥ HososBedeHmit C# IIpoAeMOHCTpUpOBaA
CIIOCODHOCTH OBICTPO pearnpoBaTh Ha IMOTPeOHOCTU MPOTPaMMIICTOB B IlepeMeHax. OO0 sTOM
SIBHO CBUAETEABCTBYIOT MHOTUE HOBBIE BO3MOXKHOCTU, BBeAeHHble B C# ¢ MOMeHTa BBIXOJa
ncxoaHoi1 sepcuu 1.0 sToro saseika 5 2000 roay.

PaccmoTpuM aas mpumepa IepBOe CyIIecTBeHHOe JWCITpaBAeHNe, BHECeHHOe B BepCHI
C# 2.0, rae Obla BBeJeH s/ CBOMCTB, YIPOIABIINMX HaIlcaHMe Oo/ee TMOKOTo, Haje>XXHOTO
1 OBICTPO AEVICTBYIOIETO KoAa. be3 coMHeHms, caMbIM Ba>XHBIM HOBIIIeCTBOM B Bepcum C#
2.0 aBuaock BHeapeHme oOoOmeHuit. baarogapss oboOImIeHNMSIM CTaa0 BO3MOXKHBIM CO34a-
HIUe TUMM3MPOBAaHHOTO, ITOBTOPHO HcHoab3yemoro koja Ha C#. CaeazoBaTeabHO, BHeApeHIe
00OOIIeHNII TT03B0ANAO OCHOBAaTeALHO PacIIMPUTh BO3MOXKHOCTU U ITOBBICUTH DPPEKTUB-
HOCTb DTOTO S3bIKA.

A Temeph paccMOTpMM BTOpOe CyIIleCTBeHHOe JCITpaB/AeHue, BHeceHHOe B Bepcun C# 3.0.
He 6yaer mpeyBeandeHmeM cKa3aTh, YTO B DTOI BepCHMU BBEAEHBI CBOJVICTBA, IlepeoIrpeje-
ausrmye camy cyTh C# U MOAHABITIE Ha HOBBIM ypOBeHb pa3pabOTKy S3BIKOB ITPOTPaMMI-
poBanus. Cpeau MHOTMX HOBBIX CBOVICTB OCODEHHO BBIAEASIOTCA ABa caeaytormux: LINQ
n asambpa-seipaxkenns. Cokpamjenne LINQ osHawgaeT A3vik uHmMezpuposaHtvix 3anpocos. DTo
SI3BIKOBOE CPeACTBO ITO3BOASET CO3AaBaTh 3aIlpOCH K Dase AaHHBIX, MICITOAB3Ys dAeMeHTh CH.
A 2aMDOja-BRIpasKeHNsA — DTO CHMHTAaKCUC (PYHKI[MOHAAOB C IIOMOIIBIO AAMOJAa-oreparopa
=>, ipuyeM AsIMOAa-BbIpaskeHst yacto npumensiorcs B LINQ-poipaskeHmsx.

U naxomer, TpeThe CyIeCTBEHHOe NCITpaBAeHMe Obl10 BHeceHO B Bepcym C# 4.0, omm-
CHIBaeMOJI B DTOM KHMTe. DTa Bepcus ONMpaeTcs Ha MpeAbIAyIue M B TO Ke BpeMs IIpe-
AOCTaBAsIeT LIeABII psi4 HOBBIX CPEACTB AAsl PalOHAABHOIO peIleHMs TUIIMYHBIX 3ajad
MIporpaMMUpOBaHNA. B dyacTHOCTM, B Hell BHeApeHB MMeHOBaHHBIE I HeoOsA3aTeAbHELIe
apryMeHTEH, 4TO JeJaeT 0oaee YAOOHBIM BEI30OB HEKOTOPEIX BMAOB MeETOAOB; J00aBAeHO
KAIOueBoe c10BO dynamic, ympormaiomee pumeHenne C# B Tex caydasx, Korja THUII AaH-
HBIX CO34a€TCs BO BpeM:l BBIIIOAHEHIs], HallpUMep, IPU CONPsDKEHUU C MOAeABI0 KOMIIO-
HeHTHBIX 00BekToB (COM) mam mpy MCIOAL30BaHUU peAeKCHIL; a CpeacTBa KOBapMaHT-
HOCTM U KOHTpaBapMaHTHOCTH, yXe Iojaepkmpapimecss B C#, OblAM pacITuUpeHHI C TeM,
9TOOBI MCIIOAB30BaTh IMapaMeTphl Tuma. baarogaps ycosepureHcTBoBaHUAM cpeabl .NET
Framework, mpeacraBaenHoit B Bude Oudamoreku C#, B 4aHHOV BepCUU IIOAAEP KMBAETCS
ImapaazeabHoe nporpammuposanue cpejctsamu TPL (Task Parallel Library — Bubamo-
Teka pacmapaaaeavsannst 3ajad) u PLINQ (Parallel LINQ — ITapaaaeAbHBIN A3BIK WH-
TeTpUPOBAHHBIX 3aIlIpOCOB). DTN TIOACUCTEMBI YIIPOINAIOT CO3JaHme Koja, KOTOPHIN Mac-
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mTabupyeTcss aBTOMaTUYecKu Aas Oodee D(PQPEeKTUBHOTO MCIOAB30BaHUSA KOMIIBIOTEPOB
C MHOTOsIAepHBIMM TIporieccopamu. Takum obpasom, ¢ BrimyckoM sepcun C# 4.0 mossmaach
BO3MO>KHOCTh BOCITO/AB30BaThCS IIPEUMYIIIeCTBAMM  BBICOKOITPOM3BOAUTEABHBIX BBIUMCAM-
TeABHBIX I1AaTPOPM.

Baarogapst cBoeti CITocOOHOCTV OBICTPO MPMUCIIOCAOAMBATHCA K TOCTOSTHHO MEHIOIIMCS
roTpebHOCTAM B 00AacTy mporpamMmmuposanus C# MO-IpesKHeMy OCTaeTCsl SKMBBIM M HOBa-
TOPCKMM SI3BIKOM. A CAeA0BaTeAbHO, OH IIpeACTaBAseT CODOM OAVH U3 caMbIX d(PEeKTUB-
HBIX ¥ OOTaTBIX CBOVMY BO3MOXXHOCTSIMM SI3BIKOB B COBPEMEHHOM IIPOrpaMMUpPOBaHUMU. DTO
SI3BIK, TTpeHeOpedbh KOTOPBIM He MOXKeT IT03BOAUTH cebe HI OAMH IMporpaMMucT. V sra kuura
IIpM3BaHa IOMOYb BaM OBAaJeTh VM.

CTpyKTypa KHUM

B o xamre onuceiBaercs Bepcyst 4.0 s3pika C#. OHa pasaeseHa Ha gse dacTu. B wactu I
AaeTcs 1moApoOHoe rosicHeHne sa36iKa C#, B TOM 4Yicae HOBBIX CPeACTB, BHEAPEHHEBIX B BEPCHUM
4.0. DTo camas O0AbIIast YaCTh KHUTY, B KOTOPOI OMMCHIBAIOTCSI KAIOUEBbIE CA0BA, CUHTAKCUC
U CpejcTBa JaHHOTO 3BIKa, a TakXKe OIlepalny BBOJa-BhIBOAa M 00paboTkm (paitaos, ped-
A€eKCus U IPeIpoLieccop.

B wactu II paccmaTtpusaemcsa Oubanoreka Kaaccos C#, koTopas OAHOBPEMEHHO SBASIeTCs
onbanorexon xaaccos aast cpedpl .NET Framework. Ota 6ubanoreka 40B0ABHO OOIIMpHA,
HO 3a HeJOCTaTKOM MecCTa B DTOM KHUTe ITPOCTO HEBO3MOKHO OITMCATh ee TOAHOCTBIO. ITo3-
ToMy B dactu Il ocHOBHOe BHMMaHMe yaeAseTcsl KOpHeBOl O1bAmoTeKe, KOTopas HaXOAWUTCS
B IIPOCTpaHCTBe MMeH System. Kpome Toro, B 9T0i1 9acTy paccMaTpMBaIOTCA KOAAEKITUA,
OopraHM3anys MHOTOIIOTOYHOI 0OpabOTKM, CeTeBOTO IOAKAIOUeHM: K VIHTepHeTy, a Taxke
cpeactsa TPL u PLINQ. DTo Te wactTu 604ee obmmpHOM 6MOAMOTEKM KAAaCCOB, KOTOPBHIMU
I10AB3YeTCsI BCAKII, TPOrpaMMUpPYIOInii Ha sa3bike CH#.

KHura gns Bcex nporpaMMupyroLmx

AAs 9TeHMs DTOM KHMUIW BOOOIIEe He TpeOyeTcsl MMeTh OIBIT IIporpaMMupoBaHms. Ecan
BBl y>ke 3HaeTe C++ mam Java, TO cMOXKeTe J0BOABHO OBICTPO MPOABUMHYTHCSA B OCBOGHUU W3-
AaraeMoro B KHUTe MaTepuaaa, OCKOAbKY y C# uMeeTcss HeMaa0 OOIIEro ¢ STUMMU A3BIKAMMU.
Jaxe ecau BaM He IPUXOAUAOCH IPOrpaMMUpPOBaTh IpeXJe, Bhl cMoxkere ocsouth C#, HO
AAsl DTOTO BaM IPUAETCs TIIaTeAbHO IpopaboTaTh IpMMepH, IpuBejeHHbIe B Ka’KAOIl T1aBe
KHITU.

Heob6xoanmoe nporpammHoe ob6ecneyeHue

AAasi KOMOUAMPOBAHMSI UM BHIIIOAHEHUs Npumepos nporpamm Ha C# 4.0, mpuseleHHBIX
B DTOJ KHUTe, BaM IToTpedyeTcs maket Visual Studio 2010 (nau 6oaee o3 AHsA BepCys).

Koa, poctynHbin B UHTepHeTe

He 3a0bIBajiTe 0 TOM, UTO UCXOAHBIN KOA A4S IPUMEPOB BCeX IMPOrpaMM, IpUBeAeHHBIX
B 9TOJ KHITe, CBOOOAHO AOCTYIIEH 445 3arpy3Ku II0 agpecy www .mhprofessional.com.
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Y10 ewe noymTathb

DTa KHMTa — CBOeOOpa3HBIN "KAIOW' K IIeA0¥ cepuy KHUT II0 IpOrpaMMUPOBaHUIO, Ha-
mcaHHbIX [epbeprom Inaarom. Hinke mepedncaeHs! gpyrie KHUTY, KOTOpBIe MOTYT IIpea-
CTaBASITb A5 BaC MHTepecC.

AAs M3ydeHns sA3pIKa IPOrpaMMUPOBaHIS Java PeKOMEHAYIOTCS CAeAyIoIye KHUTH.

Hoanvtii cnpasourux no Java (V14 " Buassamc", 2007 r.)

Java: pyxosodcmeo 0rs navunarouux (VA" Buabamc”, 2008 r.)
SWING: pyxosodcmeo s navunatoujux (V14 "Buapsamc”, 2007 r.)
Wcxycemso npozpammuposarus na Java V1A "Buapsamc"”, 2005 r.)

Java. Memoduxu npozpammuposarus Lurdoma (V14 "Buassamc”, 2008 t.)

vZl,/li[ M3y4deHms  s3blKa IIPpOTrpaMMIUPOBAHIIS C++ 0CODEeHHO I10A€3HBIMU OKa’XyTCsI
caeAyroniyie KHUTN.

Hoanvtii cnpagourux no C++ (14 "Buapsamc', 2007 r.)

C++. Pyxosodcmeo 0rs nauunatrowux (V1A "Buassamc”, 2005 r.)
STL Programming From the Ground Up

Vcxyccmeo npozpammuposanus rna C++

C++. Memoduxu npozpammuposarust Llurdma (V14 "Buassmc”, 2009 r.)

Ecanu xe BB CTpeMI/ITeCI) OBAaA€eTh SA3BIKOM C, COCTAaBASAIOIIVIM OCHOBy BCex COBpeMEHHbIX
SI3BIKOB HpOFpaMMI/IpOBaHI/Iﬂ, BaM 6yz|,eT I/IHTGPECHO HpO‘II/ITaTL KHI/II'y
Hoanvtii cnpagourux no C (1A "Buapsamc', 2007 r.)

OT usparenncTBa

Bbl, unTaTeAp DTON KHUTH, M €CTh I1aBHbII ee KPUTUK M KOMMeHTaTOp. MBI IleHnM Barie
MHEHI€e ¥ XOTUM 3HaTh, 4TO OBLAO CA€4aHO HaMU IIPAaBUABHO, YTO MOXKHO OBLAO cAeAaTb Ayd-
1IIe 1 YTO ellle BbI XOTeAu Obl YBUAETh U3JaHHBIM HaMu. HaMm mHTepecHO ycasblarh 1 A100b1e
Apyrvie 3aMedaHyisl, KOTOpbIe BaM XOTeA0Ch Obl BBICKA3aTh B HAIIl ajpec.

MEI >K4€eM BalIux KOMMeHTapyeB M HadeeMcsl Ha HuX. Bl MosKeTe Ipucaarh HaM OyMax-
HOe WAV DAeKTPOHHOEe MNCHMO, AMDO MpocTo ImoceTuTh Hamr Web-cepBep M oCcTaBUThH CBOM
samedannst taM. OAHUM CA0BOM, AIOOBIM YAOOHBIM AJAsl Bac CIIOCOOOM AaiiTe HaM 3HATh,
HpPaBUTCSL VAU HET BaM 9Ta KHHUIA, a TakXKe BBICKa’KNMTe CBOe MHEHME O TOM, KaK cAeaaTh
HaIly KHUTM 00Jee MHTEPECHBIMI A5 Bac.

ITockraas mmceMo mMau cooOIreHne, He 3abyAbTe yKasaTh Has3BaHME KHUTU U €e aBTOPOB,
a TakXe Ball oOpaTHBI agpec. Mbl BHMMAaTeAbHO O3HAKOMIMCS C BaIllMM MHeHUeM 1 00si-
3aTeAbHO y4YTE€M €ro Ipu OTOOpe M IIOATOTOBKE K M3JAAHMIO IOcAeAyomux Kaur. Harm
KOOPAMHATHI:
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HAsbik C#

gactu I paccMaTpuBaloTCA OTAeAbHBIE DAEMEHTHI SI3bI-

ka C#, B TOM umcae KAIOUEBBIE CAOBA, CMHTAKCIC U OIIe-

patopel. OmmceiBaeTCsl TakKe PsJ OCHOBOIIOAATalOIINX
MeTOAOB IPOTpaMMUPOBaHIIs, TECHO CBs3aHHBIX C A3bikoM C#,
BKAIOYasI OPTaHM3AINIO BBOAA-BEIBOJA 1 pedAeKCHIO.







Co

SIBASIETCSI OCHOBHBIM SI3BIKOM Ppa3pabOTKIU ITPO-

rpamMm  Ha naarpopme NET  xopmopamum

Microsoft. B HeM yaauHO codeTalOTCSI MCIIBITAaHHBIE
CpeACTBa HpOI’paMM]/IpOBaHI/I}I C CaMbIMI ITOCA€AHVIMI HOBIIIEe-
CTBaMI U TIPeAOCTaBASETCA BO3MOXKHOCTh AAA 9PPeKTUBHOTO
" O4YEHb HpaKTI/I‘{HOI'O HaIlMCaHMsA r[porpaMM, r[pe,a,HasHal{eH-
HBIX AAA BLI‘IV[CAI/ITQALHOIZ CpeAI)I COBpeMeHHI)IX HpeAHpMHTM]Z.
Dt0, 6€3 COMHEHNs, OAVMH U3 CaMBIX Ba>KHBIX SI3BIKOB ITPOTpaM-
muposanus XXI Beka.

Hasnauenne 97011 T4aBBl — mpeacTasuth C# B ero mcTopu-
JecKOM KOHTEKCTe, VIIOMSHYB U Te ABVDKYIIVE CUABI, KOTOpBIe
CTII0OCOOCTBOBAaAM €TO CO3JaHMIO, BEIPaDOTKE ero KOHCTPYKTUB-
HBIX 0C06eHHOCTeI7I n OHpeAeAI/IAI/I €ero BAVIsIHIE Ha Apyrl/[e SI3bI-
K1 HpOI'paMMI/IpOBaHI/ISI. KpOMe TOTrO, B 9TOﬁI TrAaBe ITOSICHSIETCS
B3anMocs:a3b C# co cpegoir .NET Framework. Kak craner sAcHO
n3 AaasHertmero matepnada, C# u NET Framework coBmectHO
00pasyIoT BechbMa M3SAITHYIO Cpely MpoTrpaMMIPOBaHI.
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FeHeanornyeckoe gepeBo C#

SI3BIKM MPOrpaMMIpPOBAHNSI He CYIeCTBYIOT B IycToTe. HampoTus, oHM TecHO CBs3aHBI
APYT € APYTOM TaKUM 0Opa3oM, YTO Ha Ka>KABIVI HOBBIN S3BIK OKA3BIBAIOT B TOV WAV MHOM
Jopme BansAHME €0 MpeAIIeCTBEHHNUKY. DTOT MPOIecC CPOAHNU IIepeKpecTHOMY OIIBLA€HUIO,
B XOJ€e KOTOPOTO CBOJVICTBA OAHOTO fA3BIKa ITPMCIIOCA0AMBAIOTCA K APYTOMY SI3BIKY, ITOAe3HBIe
HOBOBBEJEHISI BHEAPSIOTCS B CYIIECTBYIOIIUII KOHTEKCT, a yCTapeBlINe KOHCTPYKLMU yaa-
as10Tcs. TakuM IyTeM pa3BMBAIOTCS SI3BIKM POTPaMMIUPOBAHMSI U COBEPIIEHCTBYETCS MC-
KyCccTBO mporpammuposanus. V B 5Tom otHomenuy C# He ABASETC NCKAIOYEHUEM.

Y saspika mporpammuposanns C# "Goratoe HacaeacTBo'. OH sABASETCS TPSMBIM HacAeA-
HIKOM ABYX CaMBIX YAa4HBIX A3BIKOB ITporpaMmmuposaamst: C u C++. OH Takke MMeeT TecHbIe
POACTBEHHBIE CBSI3M C ellle OAHUM SI3BIKOM: Java. SIcHOoe mpeAcTaBaeHre 0O DTUX B3aIMOCBSI-
34X MMeeT peraoliee 3HadeHne Aas nmoHmManusa CH. I[TosTomy cHavasa ompegeanm, Kakoe
Mecto 3anuMaeT C# cpeau STUX TpeX S3BIKOB.

A3bIk C - HA4ano coBpeMeHHOW 3MoXM NPOrpaMM1MpoOBaHUS

Cosaanne C 3HaMeHyeT coDOM HadalO COBPEMEHHOJ BDIIOXM ITpOTpaMMUpPOBaHMA. SI3BIK
C 6512 paspaboran Jenancom Putan (Dennis Ritchie) B 1970-e roasr a4 mporpaMmupoBa-
Hys Ha MyuHU-DBM DEC PDP-11 noa ynpasaenuem onepauuonHoi cucrembl Unix. Hecmo-
Tpsl Ha TO 9TO B psje IPeaInecTBOBABIIMX S3BIKOB, B ocobeHHocTu Pascal, 6614 AgocTUTHYT
3HaUMTeABHBIN Iporpecc, mMeHHO C yCTaHOBIA TOT oOpasel], KOTOPOMY A0 CHX ITOp CAeAy-
IOT B IIPOTPaMMMPOBaHNM.

Jspik C mostBMACS B pesyabTaTe PeBOAIOLUM B CHIPYKMYPHOM NpoZpamMuposaHuil
B 1960-e roant. Jo mosBAeHMS CTPYKTYPHOTO HPOTpaMMUPOBaHUA MNCaTh OOABINNE IPO-
ITpaMMEI OBIA0 TPYAHO, IIOCKOABKY AOTMKa IIPOTpaMMEI ITOCTEIIEHHO BEIPOXKJalach B TaK Ha-
3bIBaeMBINl "'MaKapOHHBIN' KOJ, — 3aIlyTaHHBI KAyOOK 6e3yCAOBHEIX IIepeXxoA0B, BHI30BOB 1
BO3BpPAaTOB, KOTOPEIe TPYAHO OTCAEAUTH. B CTPYKTYpMpPOBaHHBIX A3BIKaX ITPOTPaMMUPOBaHI
DTOT HEJOCTAaTOK YCTPaHAACA IIyTeM BBOJa CTPOTO OIpeAeAeHHBIX YIIpaBAAIONIINX OIlepaTo-
POB, ITOAIIPOTpPaMM C AOKaABHBIMM IT€peMEHHBIMU M APYTMX yCOBepIIeHCTBOBaHMIL. Baaro-
Aapsl IPUMEHEHUIO MEeTOAOB CTPYKTYPHOTO MPOTrpaMMMPOBaHMUSA caMI IPOTpaMMBI CTaAu
001ee opraHNM30BaHHBIMY, HaAeKHBIMU U YIIpaBAsSeMbIMIU.

U xota B TO Bpems CyIecTBOBaAM U ApPYyIUe CTPYKTypUMpPOBaHHBIE S3BIKM ITPOTPaMMIU-
posanus, uMmenHo B C BIlepBEIe y4aa0Ch AOOUTBCA yAadyHOTO codeTaHusa 5¢QQPeKTUBHOCTH,
M3AIecTBa M BhIpa3nTeAbHOCTH. Baarogapss cBoeMy KpaTKOMY, HO IIPOCTOMY CUHTaKCHUCY
B COYETaHUU C TIPUHIIUIIOM, CTaBUBIINM BO IaBy yrda IIPOTpaMMIICTa, a He caM A3BIK, C ObI-
CTpPO 3aBOeBal MHOTUX CTOPOHHUKOB. Ceifdac y>Ke HeaAerko IpejcraButh cebe, uto C oka-
3a4Csl CBOEro poga "cTpyell cBeXero Bosayxa', KOTOPOIO TakK He XBaTalO IIPOTpaMMMCTaM.
B wrore C craa caMBIM pacIpOCTPaHEHHBIM SA3BIKOM CTPYKTYPHOTO IIPOrpaMMMPOBaHUSA
B 1980-e roaml.

Ho aaxe y Takoro AocToitHoro s13biKa, Kak C, mMeancs cson orpanndenns. K umcay ca-
MBIX TPYAHOIIPEOAOAUMBIX €T0 OTpaHUYeHNUI OTHOCUTCA HEeCIIOCOOHOCTH CITPaBUTHCS € 6OAB-
muMy IporpaMMamMn. Kak TOABKO HPOEKT JOCTHUTaeT OIpejeAeHHOro MacriTada, A3bik C
TYT XK€ CTaBUT IIpeje], 3aTPyAHAIONINII ITOHMMAaHMe ¥ COIPOBOXKJEHMe IPOTrpaMM IIpU UX
rocaeAyiommeM paspactaHuy. KOHKpeTHBINT ITpejea 3aBUCUT OT caMOJ IPOTPaMMBI, IIPO-
rpaMMIICTa U TIPUMeHSIeMBIX MHCTPYMEeHTaAbHEIX CPe/CTB, TeM He MeHee, Bcerja CyIecTByeT
"mopor”, 3a KOTOpsIM nporpamMma Ha C CTaHOBUTCS HeYIIpaBAsieMOIi.
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MosiBneHne OOMN n C++

K xonmy 1970-x ro4os MacmTaObl MHOTUX IPOEKTOB IMPMOAM3NUANCE K IIpeielaM, C KO-
TOPBIMM y>K€ He MOTAM CIPaBUTHCA METOAVKM CTPYKTYPHOTO IIPOrpaMMMPOBaHIUSA BOOOIIe
n 136K C B yacTHOCTH. A5 pelleHMsI ®TON MpoOAeMbI ObLIO OTKPHITO HOBOE HaIlpaBAeHIe
B IPOrpaMMUpPOBAaHMU — TaK Ha3blBaeMoOe OOBEKTHO-OPMEHTHPOBAHHOE IIPOTrpaMMIIpPOBa-
Hue (OOII). ITpumensss meros OOII, mporpaMmmct Mor paborate ¢ 0oaee "KpyHmHBIMU'
nporpammamn. Ho raasnas TpyaHOCTh 3aKkaroyadack B ToM, uto C, caMblil pacrpocTpa-
HEHHBIIT B TO BpeMs s3bIK, He mojdepkmsaa OOII. CrpemaeHme K CO34aHMIO OOBEKTHO-
opueHTUpoBaHHOTO BapuaHTa C B KOHEUHOM UTOre IPUBeAO K HosABAeHnI0 C++.

Sspik C++ Op1a paspabotan B 1979 rogy beapue Crpaycrpyrom (Bjarne Stroustrup), pa-
6oraBmuM B kommnanumu Bell Laboratories, 6asmposasimerica 8 Mioppeit-Xuaa, mr. Heio-
Axepcu. IlepponauaapHo HOBBIM A3bIK HasbiBaacsa "C ¢ xkaaccamu', HO B 1983 rogy oH OblLa
nepeumenosal B C++. SI3bik C 1104HOCTBIO BXOAUT B coctaB C++, a caegosateapHo, C cayxut
OCHOBaHMeM, Ha KOTopoM 3umxkgercs C++. Bboabmas yacts gonoaHenuii, sBegeHHplx Crpay-
cTpymiomMm, obecrieunBada nAasHbI mmepexos K OOIL 1 BMecTto TOro 4TOOH M3y4aTh COBep-
IIIeHHO HOBHIN A3BIK, Iporpammupymomemy Ha C TpebGoBaa0OCh AWUINbL OCBOUTH P51/ HOBBIX
CBOJICTB, YTOOBI BOCIIOAb30BaThCA Mpenmylectsamu Metoaukn OOIT.

B teuenne 1980-x rogos C++ Bce ellle OCcTaBaAcCs B TeHU, MHTEHCUBHO Pa3BUBasCh, HO K Ha-
gaay 1990-x T0o40B, KOrga OH y>Ke OBLA TOTOB AAs IIMPOKOTO IPUMEHEHMs, €TO IOIyAsp-
HOCTBh B 004acTy IporpaMMMpOBaHMs 3aMeTHO Bo3pocda. K konmy 1990-x rosos oH cTaa
HanboAee IIMPOKO PaCIpOCTPaHEHHBIM S3BIKOM IPOrpaMMIpPOBaHMs U B HaCTOsAIlee BpeMms
Io-TIipe>kHeMy 00JajaeT HeOCIIOPWMEBIMU IIPeVMYIIecTBaMIU S3bIKa Pa3pabOTKM BBICOKO-
MPOMU3BOAUTEABHBIX IIPOTPAMM CHCTEMHOTO YPOBHS.

BasxHO roHMMaTh, 4TO pazpaborka C++ He Oblla IOMIBITKONM CO34aTh COBEPITEHHO HOBBIN
S3BIK ITpOoTrpaMMupoBaHNs. Hampotus, 5To Oblaa ITOIIBITKa yCOBEPIIEHCTBOBATH y>Ke CyIIje-
CTBOBABIINII JOBOABHO YAAUHBIN A3BIK. Takoil mogxoa K pa3paboTKe SA3BIKOB ITPOTpaMMIU-
pOBaHMs, OCHOBAHHBIN Ha yKe CyIIeCTBYIOIIeM s3bIKe U COBepIIEeHCTBYIOIINMII ero Jajee,
MpeBpaTUACs B yIIPOUUBIIYIOCS TEHACHLIUIO, KOTOpas MPOAO0AXKAeTC A0 CUX IIOP.

MosiBneHne UHTepHeTa n Java

CaeayiomuM Ba’KHBIM ITIaTOM B Pa3BUTUN S3LIKOB ITPOTPaMMIpPOBaHII CTala pa3paboT-
Ka Java. PaboTa Haz SI3BIKOM Java, KOTOPHIN IepBoHaYaAbHO HasbiBaacst Oak (Jy0), Hawasach
B 1991 roay B kommanuu Sun Microsystems. ['1aBHOI "ABVCKyIent cuaoit”" B paspaboTke Java
6511 Axertmc T'ocannr (James Gosling), Ho He MaAas poab B paboTe Haj BTUM SA3BIKOM IIPU-
HagaexuT Takke Ilatpuky Hoytony (Patrick Naughton), Kpucy Yopry (Chris Warth), Day
®pouky (Ed Frank) n Mariiky [lepngany (Mike Sheridan).

Java mpeacTaBaser coOOV CTPYKTYpUpPOBaHHEIN, OOBEKTHO-OPMEHTUPOBAHHBIN I3BIK
C CUHTaKCMCOM ¥ KOHCTPYKTMBHBIMU OCODEHHOCTAMM, yHacaejoBaHHbIMM oT Ct++. Hoso-
BBeJEHNUA B Java BO3HMKAU He CTOABKO B pe3yabTaTe ITporpecca B MICKYCCTBE ITPOTpaMMI-
PpOBaHIs, XOTS HEKOTOpbIe yCIIeX B JaHHON 00JacTu Bce >XKe OBIAM, CKOABKO BCAEACTBUE
IlepeMeH B BBIUMCANUTEABHON cpede. 4O IOsBAeHMs Ha IIMPOKOI apeHe VIHTepHera 604b-
IMMHCTBO IIPOTpaMM IIMCaA0Ch, KOMIIMAMPOBAAOCh M IpeAHa3HadaloCh A4S KOHKPETHOTO
IIpoIjeccopa ¥ OIlepallliOHHON crcTeMbl. Kak M3BeCTHO, MpOrpaMMUCTEL BCeTAa CTPEMUANCH
ITIOBTOPHO MCIIOAB30BaTh CBOVl KOJ, HO, HECMOTpPsS Ha BTO, AErKoil IepeHOCUMOCTU IIpO-
IrpaMM U3 OJHOI CpeAbl B APYIYIO YAeAsAA0Ch MeHbllle BHMMaHUs, yeM 0oJee HacCyIIHBIM
3agagaM. TeM He MeHee ¢ mosBAeHNeM JIHTepHeTa, KOrda B r100aAbHYIO CETh CBA3BIBAANCEH
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Pa3HOTUIIHbIE IIPOLIECCOPHI ¥ OIlepallVIOHHEIE CICTEMBI, 3acTapeBIlas IIpoOJeMa IIepeHo-
CHMOCTU IIpOTpaMM BHOBb BO3HMKAA C HEOXKMAAHHON OCTPOTON. s pelleHNs mpoOAeMEl
IIepeHOCUMOCTY OTpeOOBaACs HOBBII A3BIK, ¥ UM CTa Java.

CaMBIM Ba’KHBIM CBONCTBOM (M HPUYMHONM OBICTPOTrO IPM3HAHNS) Java SBASETCS CIIO-
COBHOCTh CO3/aBaTh MeXKIIAaTPOPMEHHEIN, IepeHOCUMBINl KOJ, TeM He MeHee, MHTepecHO
OTMEeTUTH, YTO IIepBOHAYaAbHBIM TOAYKOM A4Sl pa3paboTKu Java mocayxma He VIHTepHerT,
a IIOoTpeOHOCTh B HE3aBUCAINEM OT I1A1aTPOPMBI A3bIKe, Ha KOTOPOM MOSKHO OBIAO OBI pas-
pabaTsIBaTh MpOTrpaMMBI A4S BCTpaMBaeMBIX KOHTpoaaepos. B 1993 roay craao odesmaHo,
9YTO BOIPOCH MeXITAaT(POPMEHHON IIepeHOCHMOCTH, BO3HMKABIIMEe IIPYU CO3JaHMM KoJa
AAsl BCTpaMBaeMBIX KOHTPOAAEPOB, CTaAV aKTyaAbHBIMM U NP IIONBITKE HaINcaTh KOJ AAs
Vnreprera. HamomumM, uto VHTepHeT — »TO raobaapHas pacrpejeAeHHas BEIYMCAUTEAD-
Hasl cpeja, B KOTOpPOIl paOOTalOT M MUPHO '"COCYIIEeCTBYIOT' pasHOTHUITHEIE KOMIIBIOTEPHI.
W B uTore okazaaoch, YTO TeMM >Ke CaMBIMM MeTOJaMl, KOTOPBIMM pellalach IpodJeMa
IIepeHOCHMOCTY TPOTpaMM B MeAKMX MacmTabax, MOXKHO peIllaTh aHaAOTMYHYIO 3ajady
B HaMHOTO 60.ee KpyIHBIX MacmTabax VIHTepreTa.

INepenocuMocTs mporpamMm Ha Java JocTuralachk 61arogaps mpeodpa3oBaHMIO MCXOAHO-
Io KOJa B IPOMEXKXYTOUHBIN, Ha3bIBaeMBIN 0aiim-ko0om. DTOT OallT-KOJ 3aTeM BBIITOAHAAC
BUpPTyaabHOM MamuHOi Java (JVM) — OCHOBHOII YacCThIO UCIIOAHAIONIEN cucTeMsl Java. Ta-
KM o6pa3oM, IIporpaMMa Ha Java MOTJa BBIITOAHATLCA B 4100011 cpeje, 445 KOTOpOI Oblaa
AocryniHa JVM. A mockoabky JVM peaausyercsi OTHOCUTEALHO IIPOCTO, TO OHa Cpasy >Ke
CTaJa AOCTYITHO AAs5 OOABIIIOTO YMcAa Cped,.

IMpumenennem OaiiT-koda Java KopeHHBIM oOpa3zoM otamdaercs or C u C++, rge mcxo-
AHBIM KO/, TPaKTMYIecK! BCerda KOMINMAMPYeTCS B WMCIIOAHSIEMBI MaIllMHHEBI KOJ, KOTO-
PBIiT, B CBOIO Odepeah, IMPUBA3aH K KOHKPETHOMY IIPOIIECCOPY U OIIepallIOHHON CHCTeMe.
Taxk, ecan TpebGyercsa BrmoannTs nporpammy Ha C manm C++ B ApyTOll cucteMe, ee IpUAETCS
ITepeKOMIINANPOBATL B MaIMHHBIN KO/, CIEeINaAbHO AAS AAHHOV BBIYMCAUTEABHON Cpeawl.
CaegoBaTeanHo, 44: cozaanms rmporpammsl Ha C man Ct++, KoTopas Moraa Ob1A BBHITIOAHATD-
Cs1 B pa3AMYHEIX Cpejax, IMOTpe0oBaA0Ch ObI HECKOABKO Pa3HBIX VICIIOAHAEMBIX BEPCHUII DTOM
IIporpaMMBI. DTO OKa3aloCh OBl He TOABKO HENPaKTUYHO, HO M AOPOTO. VIAIIHEIM 1 peH-
TabeABHBIM pellleHreM JaHHOV MpoOAeMBI SBUAOCh IIpUMeHeHNe B Java IPOMeXKyTOYHOTO
Koza. VIMeHHO 9TO pernreHue 65110 B AaAbHENIIIEM IPUCITOCO0AeHO AAs 1ieaelt a3bika CH.

Kax ynomuuaaocs panee, Java npoucxoaut or C u C++. B ocHOBY 9TOrO s13bIKa IOA0XKEH
curTakcnc C, a ero o6beKTHasA Moaeab IoAydnaa csoe passutne ns C++. V xots xog Java ve
copmectnM ¢ kogoM C mam C++ HU cBepXy BHM3, HU CHU3Y BBEpPX, €O CMHTaKCUC O4eHb I10-
XOX Ha DTU SA3BIKM, 9TO ITO3BOASIET OOABIIOMY 4mcay nporpamMmMupyiomux Ha C nan C++ Ges
ocoboro Tpyaa mepetitu Ha Java. Kpome Toro, Java mocTpoeH 1o y>ke CyIIecTByIOIIeMy 00-
pasily, 4TO II03BOAMAO Pa3dpabOoTUyMKaM DTOTO SI3bIKa COCPeAOTOYUTh OCHOBHOE BHUMaHMe Ha
HOBBIX 11 TIepeoBbIx ero corictsax. Kak u Crpaycrpymny npu cozaanny C++, Tocanury un ero
KO/AJeraM He IPUIIAOCh M300peTaTh BeAoCuiled, T.e. pa3pabaThiBaTh Java KaK COBEpPIIEHHO
HOBBI A3bIK. boaee Toro, mocae cosganns Java saspiku C u C++ craan npu3sHaHHONM OCHOBOIA,
Ha KOTOPOJI MOKHO pazpabaTeIBaTh HOBBIE SA3BIKM IIPOrPaMMIPOBAHISL.

Co3pnaHue C#

HeCMOTpiI Ha TO 4TO B ]ava yCHIemHoO penrarxoTcss MHOTVIE BOIIPOCHI IIEPEHOCMOCTI IIPO-
I'paMM B cpeae ]/[HTepHeTa, €TI0 BO3MOJKHOCTI BCE€ JKe€ OrpaHNY€HbI. EMy, B 94aCTHOCTU, He-
AOCTaeT MeXDbA3bIK060U 603MOXKHOCTIU SSﬂM.MODET;lCWlBMﬂ, HA3BIBAEMOU TaKXXe MHO02053bIK08bIM
npozpammuposaritem. DTO BO3MO>KHOCTD KOga, HallliICaHHOTO Ha OAHOM JsI3bIKe, 0e3 TpyAa B3a-
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MMOJENCTBOBAaTh C KOAOM, HAIMICAaHHBIM Ha APYIOM sI3bIKe. MeXXbI3BIKOBas BO3MOXKHOCTD
B3aIMOJENCTBUA TpeOyeTcs AAs TOCTPOeHNUs KPYIIHBIX, paclpeieAeHHBIX ITPOrpaMMHBIX
cucrteM. OHa >KeaaTeabHa TaKXKe AAsl CO3JaHUS OTAEABHBIX KOMIIOHEHTOB IIpPOrpaMM, IIO-
CKOABKY Hambo.ee IIeHHBIM KOMITOHEHTOM CYMTaeTCs TOT, KOTOPHIM MOSKET OBITh MCIIOAB-
30BaH B CAaMBIX Pa3HBIX S3bIKaX IPOIPaMMUPOBAHNA U B CaMOM OOABIIIOM 4YNCAe OIleparyio-
HHBIX CpeJ.

Jpyroit BO3MOXHOCTBIO, OTCYTCTBYIOIIeN B Java, SIBAA€TCA IOAHAs MHTerparus C Iaar-
dopmort Windows. HecmoTpst Ha TO 4TO mporpaMMBI Ha Java MOTYT BBIIIOAHATBCS B Cpe-
ae Windows, mpm ycaosum, 4TO yCTaHOBA€Ha BUpTyaAbHas MallliHa Java, cpeAnl Java
n Windows He sBASIOTCA CMABHO CBS3aHHBIMM. A TI0cKoAbKy Windows sBaserca camoit
pacnpocTpaHeHHON OIlepallIOHHOV CHCTEMON BO BCEM MUpe, TO OTCYTCTBUE MPAMON II0A-
Aep>xxxu Windows s1BAsieTcs CyIleCTBEHHBIM HeJ0CTaTKOM Java.

AAsl yAOBAETBOPEHMS DTUX U APYTUX IOTPeOHOCTEN IMPpOrpaMMMpPOBaHM KOPIIOpaIius
Microsoft paspaborasa B konre 1990-x rogos s3pik C# kak yacte obmiert crparterr .NET.
Briepsrie oH Obla BBINyINEH B BuAe aabda-Bepcuu B cepeanne 2000 roga. I'aaBHBIM paspa-
O6otunkom C# 6b1a AHAepc XeitabcOepr — OAMH M3 BeAyIIUX B MUpe CIeIMaANCTOB IO SA3bI-
KaM HpOrpaMMMPOBaHUsS, KOTOPBINI MOXKET ITOXBAANUTHCS PSIAOM 3aMETHBIX JOCTVKEHUII
B 4aHHOM 0OaacTu. /OCTaTOYHO CKa3aTh, 4TO B 1980-e roab1 OH OBLA aBTOPOM OYeHb yAaqHOIM
¥ uMeBIIeli 604bIIoe 3HaYeHUe pas3paboTkm — sa3bika Turbo Pascal, masamiHas peaamsaryst
KOTOPOTO ITOCAy>KI1da 00pa3IioM 4451 CO3JaHIT BCeX ITOCAeAYIONTUX KOMITMAATOPOB.

Slapik C# merrocpeactsenno caszan ¢ C, C++ u Java. U 10 He caywariHo. Beas sT0 Tpm ca-
MBIX IIMPOKO PacIpOCTPaHeHHBIX U ITPVM3HAHHBIX BO BCEM MUpe sA3BIKa IPOrpaMMUpPOBaHA.
Kpowme Toro, Ha MomeHT co3gannst C# mpakTmdecku Bce IpodeccrOHaAbHBIE IIPOrpaMMI-
crel yxe Baageau C, C++ uau Java. Baarogaps Tomy uro C# rocTpoeH Ha CTOAb IPOYHOM U
IIOHATHOM OCHOBaHNM, IIepelTu Ha 9TOT s13bIK U3 C, C++ 1an Java He IIpeACTaBAsSIA0 OCOOOTO
TpyAa. A TIOCKOABKY U XeiiabcOepry He HYKHO (4a U HeXKealaTeAbHO) OBLA0 M300peTaTh Be-
AocuIies, TO OH MOI COCPeJOTOUMTHCS HeIIOCPeACTBeHHO Ha yCOBEpIIeHCTBOBAHMUAX M HOBO-
BBegeHusIx B CH.

Ha puc. 1.1 npusegeno reneasorudeckoe gepeso C#. Ilpeaxom C# Bo BTOpPOM IOKOAeHUU
sapasercss C, OT KOTOPOTO OH yHacAejoBaA CHMHTAKCHC, MHOTHe KAIOJ9eBble CAO0Ba M OIlepaTo-
po1. Kpome Toro, C# mocTpoeH Ha ycCOBepIIIEHCTBOBAHHOV OOBEKTHON MOJeAl, OmpejeleH-
Hott B C++. Ecan Bo1 3Haete C man C++, To 6yeTe 9yBCcTBOBATh CeOs YIOTHO U C sA3bIKoM CH.

|

C++

Java | C#

Puc. 1.1. FeHeanornyeckoe nepeso C#
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Poactsennsie cesasu C# u Java 0oaee caoxxssre. Kak moscHAA0CSH BhIIIe, Java TakXe IPoO-
ucxoaut ot C u C+ u obaazaeT oOIIMM C HUMI CUMHTAKCUCOM U OOBEKTHOI MoJeanio. Kak
u Java, C# nipegHasHaueH A4s IOAY4eHUs IIepeHOCHMOro koaa, Ho C# He mpomcxoguT Hero-
cpeactsenHo ot Java. Hanporus, C# u Java — 910 0413K1e, HO He KPOBHbIE POACTBEHHMKI,
MMeromye oOIMuX MpeAKOB, HO BO MHOTOM OTAMYAIOIIuecs APYT OT apyra. Bripouem, ecam
Bpl 3HaeTe Java, To MHorue mnouHsaTus C# okaxyrcs BaMm 3HakOMbIMHU. C ApYTOil CTOPOHBE,
ecan BaM B OyAyIeM IpMAeTCs M3ydaTh Java, TO MHOTHE IOHATHUA, ycBoeHHBIe B C#, MoryT
OBITH A€TKO pacIpoCTpaHeHHl 1 Ha Java.

B C# mmeercs HeMaao HOBBIX CPeJCTB, KOTOpHe OyAyT IMOAPOOHO pacCMOTpeHH Ha
CTpaHMIIaX DTONM KHUIM, HO CcaMOe BaKHOe U3 HUX CBA3aHO CO BCTPOEHHOM II0AAeP>KKOI
MIPOrpaMMHEBIX KOMIIOHEHTOB. B gelicrBureasnoctu C# MOXKeET CuMTaTbhCsl KOMIIOHEHTHO-
OPUEHTUPOBAHHBIM SI3BIKOM IIPOTPaMMMPOBaHUs, IOCKOABKY B HEro BHeAPeHa BCTPOEH-
Has MoAJep>KKa HaIlMCaHUs HPOrpaMMHBIX KOMIIOHeHTOB. Hampumep, B coctap C# Bxogsr
cpeAcTBa HPsIMOM IOAAEP>KKM TaKMX COCTaBHBIX YacTeil IIPOrpaMMHBIX KOMIIOHEHTOB, Kak
CBOJICTBA, MeTOABI UM coOBITHA. Ho caMoil Ba’KHOV KOMIIOHEHTHO-OPMEHTUPOBAHHONM OCO-
OEHHOCTBIO DTOTO SI3BIKA, BEPOSTHO, SBASETCSI BO3MOKHOCTh paOOTEI B Oe30IIacHOI cpeje
MHOTOSI3bIKOBOTO ITPOrpaMMMPOBaHMSL.

Passutue C#

C mowmenra Brimycka mcxogHnoit sepcun 1.0 passurue C# mpoucxoamao Ovictpo. Bekope
rocae sepcun 1.0 kopmopars Microsoft seimycrtnaa sepcnio 1.1, B KOTOpyI0 OBLAO BHECEHO
HEMaA0 KOPPeKTUB, HO MalO 3HAUMUTeABHBIX BO3MOXKHOCTeil. OgHaKo cUTyalusl COBepIIeH-
HO M3MeHIAach Itocae Boirycka sepcun C# 2.0.

ITosiaenne Bepcum 2.0 cTaa0 IIOBOPOTHBIM MOMEHTOM B mcropum passutus C#, mo-
CKOABKY B Hee OBIAO BBeA€HO MHOTO HOBBIX CPeACTB, B TOM umcAe OOOOIeHMs, YaCTUIHbIe
TUIBI U aHOHMMHBIE METOAbI, KOTOpble OCHOBaTeAbHO pacIIMpUAN IIpeleabl BO3MOXKHOCTeN
1 001acTh MPVMEHEeHNs DTOTO S3BIKa, a TakKe IOoBbIcuAU ero d¢pdekTuBHOCTE. ITocae BLI-
nycka sepcuu 2.0 "ynpounaocs' noaoxenue C#. Ee mossaeHne npoaeMOHCTPUPOBAAO TaK-
Ke IpUBEP>KEHHOCTh Kopropanuy Microsoft K moaaep>kke STOro s3bIKa B A0ATOCPOYHON
HepcreKkTuBe.

Caeayomiell 3HauMTeABbHON Bexoii B mcropum passutusa C# craa seuryck sepcun 3.0.
B cBA3u ¢ BHegpeHMeM MHOTVIX HOBBIX CBOVCTB B Bepcym C# 2.0 MOXXHO OBLI0 OXMAATh He-
KOTOpOro 3aMeaseHus B pasputuu C#, TOCKOABKY IpOTpaMMICTaM TpeboBaaoCh BpeMs AAs
X OCBOeHN:, HO 3Toro He mpowmsomtao. C nosasaennem sepcun 3.0 Kopropanust Microsoft
BHeApUAa psj HOBIIECTB, COBepIIeHHO M3MEHUBINNX ODlIllee IIpejcTaBAeHNe O IPOTpaMMI-
posarmu. K 4mcay »TuX HOBIIIECTB OTHOCATCS, Cpeay Ipodero, AsMOAa-BBIpa>keHMs, SI3BIK
uHTerpuposanHbix 3anpocos (LINQ), MeToap! pacmmpenns: 1 HesBHO TUIIM3MPOBAHHBIE Ile-
pemennble. KoneuHo, Bce 9Ty HOBBIE BO3MOKHOCTU OY€Hb Ba’KHBI, IIOCKOABKY OHM OKa3aAlu
3aMeTHOe BAMSHIE Ha pa3BUTME AAHHOIO SI3bIKA, HO CpeAM HMX OCOOEHHO BBIAEASIOTCS ABe:
SA3BIK MHTeTpupoBaHHbIX 3arpocoB (LINQ) m asm6aa-eipaxkenns. S3pik LINQ u asmbaa-
BBIpa>keHsI BHOCAT COBEPIIIEHHO HOBHIN aKIIeHT B IporpaMMuposanne Ha C# u emme rayoxke
MOAYEPKUBAIOT €0 BeAyIIyIO pOo4b B HellpeKpallaiolleiicss HBOAIOLNN SA3BIKOB IIPOTPaMMU-
pOBaHMsI.

Tekymei1 sisasercs sepcuss C# 4.0, 0 KOTOpOIT U MOAET pedb B 9TONM KHuUTe. DTa BepCus
IIPOYHO OIMpaeTcs Ha TPU IIpeAblAyinne ocHOBHBIe Bepcun C#, J0II0AHAS UX LeABIM PAA0M
HOBBIX CPeACTB. BeposITHO, caMbIMU Ba’KHBIMU CpeAll HUX SBASIOTCA MMeHOBaHHble U Heo-
Os13aTeAbHBIE apTyMEHTH. B 9acTHOCTH, MMEHOBaHHBIE apTyMEHTHI ITO3BOASIOT CBS3BIBATH
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apIyMeHT C IlJapaMeTpoM IO UMeHH. A HeoOs3aTeAbHBIE apTyMEHTH J4alOT BO3MOKHOCTD
yKa3bpIBaTh AAs MapaMeTpa JCIIOAb3yeMEIN 10 yMOAYaHMUIO apryMeHT. Emje ogHMM Ba’kKHBIM
HOBBIM CPeJCTBOM sABAseTCA TuUll dynamic, IpUMeHSIeMbI AAd OObABAEHMS OOBEKTOB, KO-
TOpBIe IPOBEPSIOTCS Ha COOTBETCTBME TUIIOB BO BpeMs BBIIIOAHEHNs:A, a He KOMIIMASIIMN.
Kpome TOTrO, KOBapMaHTHOCTL M KOHTpaBapMaHTHOCTH ITapaMeTpOB TUIIa IIOAJep>KIBaeTCs
61arogapst HOBOMY IIPMMEHEHMIO KAIOUeBBIX CA0B in u out. Tem, KTO 1M0AB3yeTcsa MOAeABIO
COM Boobmie n npmkaagusiMy uHTepdeticamn Office Automation API B wactHOCTH, Cy-
LIeCTBEHHO YIIPOIeH AOCTYH K ®TUM CpeAcTBaM, XOTs OHUM M He pacCMaTpMBAIOTCS B DTOI
kHure. B mmeaom, HoBrle cpeacTBa, BHeApeHHBIe B Bepcuy C# 4.0, criocoOCTBYIOT JaAbHeTIIen
paloHaAM3ay IPOrpaMMIPOBaHNS U TIOBBIIIAIOT TPAKTMIHOCTE caMoro s13bika CH.

Eme aBa BaXXKHBIX cpeAcTBa, BHeApeHHbIX B Bepcum 4.0 1 HerlocpeACTBEHHO CBsA3aH-
HBIX C mporpaMmmuposaHneMm Ha C#, mpeloCTaBASIOTCA He caMMM sI3bIKOM, a cpegoit .NET
Framework 4.0. Peusr ngeT o mogjep>kke IapalaeAbHOTO IPOIPaMMMPOBAHUA C IIOMOIIIBIO
O6ubanorexkn pacrnapaaseavBanns 3adad (TPL) u mapaaieapHOM BapMaHTe SI3bIKA MHTETPU-
posanHbIX 3ampocos (PLINQ). Oba 9Tn cpescTsa MO3BOASIOT CYIIECTBEHHO YCOBEPIIEHCTBO-
BaTh U YIIPOCTUTH IPOLIECC CO3AaHMSI IPOTPaMM, B KOTOPBIX IIPMMeHseTCsl IPUHLINII Hapaad-
aeansma. VI To m apyroe cpeAcTBO ympoIaeT CO3JaHMe MHOTOIIOTOYHOTO KOJAa, KOTOPHIN
MacITabupyeTcss aBTOMaTUIeCKM AAs WCIIOAb30BaHM HECKOABKUX ITPOIIeCCOPOB, AOCTYII-
HBIX Ha KOMIIbIOTepe. B HacTosIee BpemMsl IIMPOKOe paclpoCTpaHeHNe MOAyYnAr KOMIIbIO-
TepBl C MHOTOSAEPHBIMU IIPOIleccopaMyl, U ITODTOMY BO3MOXKHOCTDH pacliapaAleAnBaTh BhI-
IIO/HeHMe KoJa CpeAM BCeX AOCTYIIHBIX IIPOIeCCOpOB MpuoOpeTaeT Bce OOAbIliee 3HAYeHMe
NpaKTUIeck AA4s BceX, KTo nporpammupyer Ha C#. B cuay sToro ocodboro oo0crositeabcTsa
cpeactsa TPL u PLINQ paccMaTpuBaioTcs B AaHHOM KHIUTe.

CBs3b C# co cpepon .NET Framework

Hecmotps Ha 10 uTo C# sABAsIETCS CAMOAOCTaTOYHBIM S3BIKOM IIPOTpaMMUPOBaHNs, Y HETro
nMeeTcst ocodas B3aMOCBs3b co cpeoii BrrmoaHeHus .NET Framework. Haanane takoit B3a-
MMOCBA3Y OOBSICHAETCA AByMs MpudnHaMmu. Bo-iepsrix, C# mepsoHavaAbHO IpejHa3HaYaACsT
A4S CO3AaHISI KOAQ, KOTOPHIN A0AKeH BHIIOAHATHCA B cpede .NET Framework. 11 Bo-BTOpBIX,
nucroapdyemele B C# 6ubanorekn ornpedesensl B cpeae .NET Framework. Ha npakruke sTO
osHauvaeT, 9yTo C# n .NET Framework TecHO cBsA3aHBI 4pyr ¢ ApyroM, XoTs Teopetndecku C#
MOXHO or4eauts oT cpeasl .NET Framework. B cBsA3u ¢ ®TUM O4eHb Ba’KHO MMETh XOTSI OBbI
camoe o0Omee npeacrasaenne o cpede .NET Framework u ee sHauennn gas C#.

O cpepe NET Framework

Hasnauenne .NET Framework — cayxuth cpeaoit AAs MOAAEPKKM PaspaOOTKM U BHI-
ITO/HEHNsI CUABHO pacIpejeAeHHBIX KOMIIOHEHTHBIX IpuaoxeHnii. OHa obecrieuynBaer co-
BMECTHOE JICITO/b30BaHIEe Pa3HBIX SI3BIKOB IIPOrpaMMMPOBaHNUsA, a TakKe De30ITacHOCTS, IIe-
PEHOCHMOCTD IIPOTPaMM U ODOIIYIO MOJeAb IporpaMMUpoBaHus A4s raaTgpopmer Windows.
Uro ke Kacaercs Bzammocssasu ¢ C#, To cpega .NET Framework ompeaeaser asa odeHb
Ba>KHBIX DJAeMeHTa. IlepBBIM M3 HuUX sABAseTCA 00ujessvikosas cpeda evinoaerus (Common
Language Runtime — CLR). D1o cucrema, ympasasionias BrmoaHeHneM Imporpamm. Cpean
npounx npenmyiiects — CLR kak coctasHast gacts cpedsl .NET Framework mogaep>xusaer
MHOTOSI3HIKOBOE ITPOTpaMMIpOBaHMe, a TakXe obecriednBaeT IepeHOCHMMOCTh 11 Ge3oracHoe
BBIIIOAHEHIe IIPOrpaMM.
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Bropeim »aementom cpeant .NET Framework ssasgerca 6Oubauomexa waaccos. Dta Ou-
6AMOTeKa MpeaocTaBAAeT IIpOTpaMMe AOCTYII K cpede BhIIoAHeHu:A. Tak, ecan TpeOyercs
BBIITOAHUTH OIlepallnio BBOAa-BBIBOAA, HaIIpMMep BBIBECTM YTO-HMOYAb Ha DKpaH, TO AAsd
DTON I1eAM Ucroab3yercs 6ubanmoreka kaaccos .NET. Jas Tex, KTO TOABKO HauMHaeT M3Y-
9aTh MpOTrpaMMIUpOBaHNe, TIOHATUE KAACCA MOKET OKa3aThCsl He3HaKOMBIM. OHO ITO4pOOHO
pasbiCHAETCs JaJee B 9TON KHUTE, a IIOKa AOCTaTOYHO CKa3aTh, YTO KAACC — DTO OOBEKTHO-
OpPMEHTUPOBaHHasl KOHCTPYKIIM:A, IIOMOTaloIas OpraHM3oBaTh IporpaMmbl. Ecam mpo-
rpaMMa OTpaHMYMBaeTCsl CpeACTBaMU, oIpejeaseMbiMu B Oubamoreke kaaccos .NET, to
Takas IIporpaMMa MOKeT BBIIOAHSTBLCA Be3de, Iae IOAAEP>KUBAETCS Cpeja BBIIIOAHEHUS
.NET. A mockoarky B C# 6ubanoreka kaaccos .NET ncrroansyercs aBToMaTidecKy, TO Ipo-
rpammel Ha C# 3aBeA0OMO OKa3bIBAIOTCSl MEPEHOCHMMBIMM BO Bce umeromuecs cpeabl .NET
Framework.

MpuHunn gencreua CLR

Cpega CLR ynpasasier soinoanenueM xkoga .NET. JeiicTByer oHa 110 caelyromieMy HpUH-
numny. PesyasraTom KoMmmaAnum mnporpaMmbel Ha C# sABAseTCA He WCIIOAHAEMEI KOJ, a
aita, cogepxamuii 0ocoboro poja IceBioKoj, HasbiBaeMbiii Microsoft Intermediate Language,
MSIL (mmpomexxyTounsiii A3k Microsoft). Ilcesgoxoa MSIL ompegeaser Habop IepeHOCH-
MBIX MHCTPYKIUIA, HE 3aBUCAINNMX OT KOHKpeTHOro npoueccopa. ITo cymecrsy, MSIL onpeae-
As€T TIepeHOCMMEIN A3BIK accembaepa. CaeayeT, oAHaKO, MMeTh B BMAY, YTO, HECMOTpPs Ha
Ka’KyIIieecsi CXOACTBO IceBAokoa MSIL ¢ 6aiT-Koaom Java, 9To Bce ke pa3Hble TTOHATHSL.

Hasnauenne CLR — mnpeoOpa3oBaTh ITPOMEXYTOYHEIN KOJ B WCIIOAHSIEMBI KOJ IIO
XOAy BBIIIOAHeHMs mporpammsbl. CaejoBaTeAbHO, BCSAKas IpOTpaMMa, CKOMIIMAMPOBaHHas
B 11ceBA0KOZ MSIL, Mo>keT OBITh BBHIIIOAHEHA B AI00011 cpege, TAe umeercs peaansaunst CLR.
VImenHO TaknM 00pa3oM OT9acTM AOCTUTaeTcs rmepeHocnMocTs B cpege .NET Framework.

IIcepaoxoa MSIL mpeoOpasyeTcs B MCHOAHAEMBIN KOJ ¢ momonnio [IT-komnuismopa.
Coxkpamenue JIT o3HadaeT mouHo 6 cpok U OTpakaeT OIepaTUBHBIN XapaKTep AaHHOTO KOM-
muaaTopa. Ilporecc mpeoOpasoBaHusl Koja IPOUCXOANUT caeAyommm obpasom. Ilpm BoI-
noanennu nporpammel cpeda CLR axtususupyet JIT-koMnumasTop, KOTOpPEI IpeoOpasyeT
riceBaoko4, MSIL B cOOCTBEHHBINI KOJ CHCTEMBI ITO TpeDOBaHMIO A4 KaXKAOM 4JacTH IIpO-
rpamMel. Takum obpasoMm, mporpamma Ha C# (pakTM9ecKy BBIITOAHAETCA KaK COOCTBEHHBIN
KO, HECMOTpPSI Ha TO, YTO II€pBOHAYalbHO OHAa CKOMIIMAMpPOBaHa B IiceBAokoa MSIL. Dto
O3HaJaeT, YTO TaKas IporpamMMa BBIITOAHSIETCS TaK >Ke OBICTpO, KaK M B TOM cAydae, KOTAa
OHa MCXOAHO CKOMIIMAMpPOBaHa B COOCTBEHHBIN KO, HO B TO K€ BpeM: OHa IIpuoOpeTaeT Bce
IpeuMyllecTsa IepeHOCUMOCTH TIceBAokoAa MSIL.

ITomumo mceBgokoga MSIL, npm xommnmamposanuu nporpammel Ha C# moayvarorcs
TakKe MemadarHvie, KOTOpble CAy>XKaT AAsl OIMCAHUs AaHHBIX, MCIIOAb3YeMbIX B IIpOrpaMme,
a TaKke 0DOeCITeunBalOT IIPOCTOe B3aIMOJENCTBIE OAHOTO KoJa C ApyrmM. MeTajaHHEIE CO-
Aep>Katcs B TOM Xe (aiiae, 9To U rcesaokos MSIL.

YnpaBnsieMmbl U HeynpasnsieMbIn Ko

Kaxk IpaBnAO, IIPpU HaIMCaHUV IIPOTpaMMBI Ha C# (pOpMMpyeTC}I TaK Ha3bIBa€MBIN
ynpafmflemmﬂ x00. Kak mosicHs110Ch BbIIIIE, TaKoMm KOA BBIITOAHSIETCSI 104 YIIpaBA€HNEM Cpeabl
CLR, " IIODTOMY Ha HETO HaKAaAbIBalOTCS OIIpeAeA€HHbIe OTPaHNMYEeHIVsI, XOTsI DTO U AaeT P
OpenmMyInecTs. OFpaHI/I‘IeHI/I}I HaKAaabIBAIOTCSI I YAOBAETBOPSITCSI AOBOABHO IIPOCTO: KOMIIN-
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aaTop goaxeH copmuposate Paiia MSIL, mpesHasHaueHHBII AAsl BBHIIIOAHEHUS B cpeje
CLR, ucroassyst npu sToM 6ubanoreky kaaccos .NET, — u To m Apyroe obecrieunBaeTcs
cpeactsamu C#. Ko MHOIMM IIpemMyIriecTBaM yIpaBAsSeMOTO KOda OTHOCATCS, B 9aCTHOCTH,
COBpeMeHHbIe CIIOCOOBI yIIpaBAeHMs IaMsThiO, BO3MOXKHOCTh IPOrpaMMIpPOBaHMs Ha pas-
HBIX sI3BIKaX, ITOBBLIIIIeHNe Oe30IacHOCTH, IOAJep>KKa YIIpaBAeHUs BePCUAMU ¥ JeTKas op-
raHU3aIsl B3aMMOAEMCTBIS ITPOTPaMMHBIX KOMITOHEHTOB.

B oTamume oT ympaBAseMOro Koga, HeyIpaBAsSeMBbIil KoJ He Bbirioansercs B cpede CLR.
CaegosaTeanHo, Ao nosasaenus cpeasl .NET Framework Bo Bcex mporpammax gas Windows
TIPUMEHAACA HeyIpaBAseMBblil KoJ. BripodeM, yrpaBAseMEII M HeyIIpaBAsSeMBIil KOABI MO-
IYT B3aIMOJEIICTBOBATh APYT C APYIOM, a 3Ha4MT, POpMIpOBaHMe yIIpaBAsgeMoro koja B C#
COBCeM He O3HauyaeT, YTO Ha eT0 BO3MOKHOCTb B3aMMOJENCTBMS C y>Ke CyIeCTBYIOIIUMMU
IIporpaMMaMU HaKAaABIBaIOTCS KaKye-TO OTPaHIMIeH .

O6wesn3bikoBasa cneundpukaymsa

Hecmotpss na Bce npemmymiectsa, Kotophle cpega CLR gaeT yrpapaseMoMy KoOAy,
AAsl MaKCMMaABHOTO yA0OCTBa €TO JVCITOAb30BaHMs BMeCTe C IIporpaMMaMM, HaIlVMCaHHBI-
MU Ha APYTUX s3BIKaX, OH AO/AXKEH ITOAYMHATCS o00ujesasvikosoi cneyudurayuy (Common
Language Specification — CLS), koTopas ompegeaseT psj OOIIMX CBOWCTB AAS Pa3HBIX
.NET-coBmectnmeix s1361k0B. CooTBercTBue CLS 0coDeHHO Ba>KHO IIPU CO3JaHNM ITPOTPaMM-
HBIX KOMIIOHEHTOB, IIpeAHa3HayeHHbIX A48 IpUMeHeHus B Apyrux saspikax. B CLS B xauectse
IIOAMHOXeCTBa BXOAUT o0uas cucmema munos (Common Type System — CTS), B xoropoit
oIpeAeAsIOTCs IIpaBuaa, Kacaroluecs TUIIOB JdaHHBIX. VI pasymeercs, B C# nioagep>kusaeTcs
kak CLS, tak n CTS.






KpaTkmnn ob30p ane

anboAbIlNe TPYAHOCTM B U3Y4eHMU sI3bIKA IIPOrpam-

MI/IpOBaHI/IS{ BBI3BIBAET TO O6CTO}ITeAI)CTBO, YTO HU

OAMH M3 €TO ®AeMeHTOB He CyIecTByeT 000C00AeHHO.
Hanpotus, Bce ®1eMeHTHI s3bIKa AEMCTBYIOT cOBMecTHO. Takas
B3aMIMOCBSI3aHHOCTD 3aTPYAHsIET pacCMOTpeHMe OAHOIO acIek-
Ta C# Oe30THOCUTEABHO K Apyromy. ITosTomy aas mpeojoae-
HIA AaHHOTO 3aTPyJHEHNS B DTOM IaaBe AaeTcs KpaTKuii 0630p
HECKOADBKUX cpeAcTB sA3blka C#, BKaiouas oburyo ¢popmy Ipo-
I'paMMI)I Ha C#, pSIA OCHOBHBIX praBA}IIOH_U/IX n HpO‘{I/IX or[epa-
TOpOB. BMecTo TOro 4TOOH yrayOAsSTHCA B A€TaAM, B DTOI IlaBe
OCHOBHO€ BHIIMaHIe yAeAHeTC}I AVIIIb CaMBbIM O6H_U/IM HpI/IHLU/I-
IMaM HammcaHusA A10007 mporpamMmbl Ha C#. A GOABIINHCTBO
BOIIPOCOB, 3aTparMBaeMbIX II0 XOAYy WM3AOXeHMs MaTepuasa
DTOI raasbl, 60Aee MOAPOOHO paccMaTPUBAIOTCS B OCTAABHBIX
raasax yacrtu L.

O61BLEeKTHO-OpUEeHTUPOBaHHOE
nporpamMmmumpoBaHue

OcnosupiM  moHATHEM C#  sABAseTCA OOBEKTHO-OpMEH-
TuposaHHoe nporpammuposanne (OOIT). Meroguka OOII ne-
otgeanma ot C#, u mosTomy Bce mporpamMmel Ha C# ABASIOTCA
0OBEKTHO-OPMEHTHPOBAHHBIMI XOTsI OBI B CaMOll Maao¥l cTe-
reHu. B cBA3M C ®TUM OYeHb BaXKHO U ITOA€3HO YCBOUTH OCHO-
ponoaraomue npuHnunsl OOII, npexae yem mnpucrynarhb
K HaIlMICaHUIO CaMOVi ITPOCTON mporpamMmsl Ha CH.

OOIT npeacraBaser coboit 3PPeKTUBHBI T0AX0A K IpO-
IpaMMMPOBaHUIO. MeTOAMKM IpOTpaMMUpPOBaHNS IIpeTep-
IeAu CyIIecTBeHHBle W3MEHEeHMs C MOMeHTa M300peTeHus
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KOMIIBIOTEpa, MOCTEIIeHHO IPUCIIOCa0ANBAasICh, TAaBHEIM 00pa3oM, K ITOBBIIIEHNIO CAO0XKHO-
ctu nporpamm. Korga, Hanpumep, nossuauck nepsele 9BM, nporpamMmMmupoBaHne 3aKkAaio-
4al0Ch B PYYHOM II€pEKAIOUEHUM Ha pas3Hble ABOMYHbIE MallMHHbIE KOMaHALI C IIepejHero
nyabta ynpasaenus D9BM. Takoii moaxos Obl4 BIIOAHE OIpaBJaHHBIM, IIOCKOABKY IIPOTpaM-
MBI COCTOSIAM BCETO U3 HECKOABKUX COTeH KOoMaHJ. JaibHelilllee yCAOXXHEHNE MIPOrpaMm
IIpuBeAo K pa3paboTKe sA3bIKa acceM0/epa, KOTOPEHIN AaBad IIPOrpaMMICTaM BO3MOSKHOCTD
paboTath ¢ Goaee CAOXHBIMM ITpOTpPaMMaMU, MCIOAB3YsA CHMBOANIECKOe IIpeicTaBAeHIe
OTAEABHBIX MAaIIMHHEIX KoMaHA. ITocTosHHOe ycAOXKHeHMe HporpaMM BBI3BaAO IIOTpeOd-
HOCTH B pa3paboTKe U BHeAPeHNUN B MPaKTUKy MPOTPaMMMPOBAHMS TaKMX SA3BIKOB BBICOKOTO
yposus, kak, Hanpumep, FORTRAN n COBOL, xoTophle IpesaocTaBasian HMpOrpaMMICTaM
OoabIre CpeacTB 445 TOTO, YTOOBI KaK-TO CIPABUTLCA C ITOCTOSHHO PaCTYINeil CAOKHOCTHIO
nporpaMmM. Ho kak TOAbKO BO3MOXKHOCTM STUX II€PBBIX SA3BIKOB IIPOTrpaMMMPOBaHUs ObLAM
ITOAHOCTBIO MCYepITaHbl, MOABMANCH Pas3pabOTKM A3BIKOB CTPYKTYPHOTO IPOTpaMMIpPOBa-
Hust, B ToMm uncae u C.

Ha xaxxgoMm 9Tame pasBUTUA IIPOrPaMMMPOBAHUA TIOABAAAUCH METOABI ¥ UHCTPY-
MeHTaAbHEIE CpeACTBa AAs "oOysjaHus' pacTyIell CAOXKHOCTM IIporpaMM. V Ha KakaoM
TaKOM 9DTaIle HOBBIN ITI0AXOJ BOMpaa B ceOs Bce caMoe Aydlllee U3 HPeABIAYIINX, 3HaMe-
Hys coDO¥i IIporpecc B IIporpaMMMpOBaHUU. DTO XKe MOXKHO ckasaTh 1 06 OOIL Jo OOIT
MHOTTIe ITPOEKTHl AOCTMUTaAM (a MHOTAA U HPEeBBIIIaAN) MpeAel, 3a KOTOPBHIM CTPYKTYPHBIN
IT0AX0/, K IIPOTpaMMIPOBaHMIO OKa3hIBaACA y>Ke HepaborocmocobHbM. ITosToMy Aas mpe-
0/40/A€HNS TPYAHOCTel, CBA3aHHBIX C YCAOKHEHMeM ITpOoTpaMM, U BO3HMKJAA ITOTPeOHOCTDH
B OOITI.

OOIT Bobpasao B ceDs Bce caMble Ay4YINNMe WA CTPYKTYPHOTO MpOTrpaMMUpPOBaHI,
00BeAVHUB UX C PpsAOM HOBBIX ITOHATHI. B MTOTe MOABMACA HOBBIM M AYYIINI CITOCOO Opra-
HU3aIuUy IIporpaMM. B camom obImeM Buge mporpaMma MOKET OBITh OpTaHM30BaHa OAHUM
3 ABYX CIIOCOOOB: BOKPYT KoJa (T.e. TOTO, 4TO (paKTUIECKN MPOUCXOAUT) MAU Ke BOKPYT
AAHHBIX (T.e. TOTO, 4TO IOABepraeTcs BO34elcTBuIO). IIporpaMMel, co3jaHHBIE TOABKO METO-
AaMI CTPYKTYPHOIO IpPOrpaMMUPOBaHMs, KaK IIPaBMUAO, OpraHM30BaHbl BOKPYT Koda. Taxoit
I10AX0/, MOKHO paccMaTpuBaTh "KakK KOJ, BO3AeMCTBYIOIINII Ha JaHHBIE".

CosceM mHavye paboOTarOT OOBEKTHO-OPUEHTHPOBaHHbIe ITporpaMMmbl. OHI OpraHM30BaHbI
BOKPYT JAAHHBIX, MICXOAS U3 TAaBHOTO NPMHIIMIIA: "JaHHEIE YIIPaBASIOT AOCTYIIOM K KOAY'.
B 00BeKTHO-OpMEeHTHPOBAaHHOM s3BIKE ITPOTPaMMUPOBAHM OINPeAeASIOTCA AAaHHBIE U KOJ,
KOTOPOMY pa3spellaeTcsi BO34elCTBoBaTh Ha 9T JaHHble. CAea0BaTeAbHO, TUII AAHHBIX TOY-
HO OIlpeAeAsieT Oollepallli, KOTOpble MOTYT OBITh BBIIIOAHEHbI Ha/ AaHHBIMI.

Aas nogaepxku npunnunos OOIT Bce 0ObEKTHO-OPMEHTUPOBAHHbIE SA3BIKM IIPOTpaM-
MupoBaHusA, B ToM uncae u C#, 202KHBI 001ajaTh TpeMs OOIMMU CBOMCTBAMU: MHKAIICY-
AAnyer, moAuMoppuU3MOM 1 HacAeAOoBaHMEM. PaccMOTpUM KaXkKJOe U3 DTUX CBOMCTB B OT-
A€AbHOCTIL.

UHkancynsauusa

Mnrancyasyus — STO MeXaHWU3M HPOTPaMMUPOBaHNsA, OOBEAMHSIOINII BMeCTe KO/
n AaHHbIE, KOTOpI)IMI/I OH MaHVIHy/lI/IpyeT, JICKAIOYasl KaK BMeIlaTeAbCTBO M3BHE, TaK U He-
HpaBI/I/lI)HOE JICIIOABb30BaHVIEe AaHHBIX. B O6’BEKTHO-OPM€HTI/Ip0BaHHOM SI3BIKE AaHHBIE U KO/,
MOI'yT 6I)ITL O6’Le,Z|,I/IHeHI)I B COBepIJ_IeHHO ABTOHOMHBIN ‘IepHLHZ }IMMK. BHyTpI/I TaKOTIO sAIIVIKa
HaXoAsiATCs BCe HEO6XOAI/IMLIQ AaHHBbIE U KOA. Koma KOJ4, " AaHHBIE CBS3BIBAIOTCsI BMeCTe IIO-
AOOHBIM 00pa3oM, cosjaeTcss 06beKT. VIHBIMI caoBamu, 00bekit — DTO DAEMEHT, TT0AAePXKU-
BaIOH_U/HZ I/IHKaHCYA}ILU/IIO.
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B oOnexTe Ko, 4aHHBIE MAM K€ UM TO M APYroe MOTYT OBITh 3aKpbimbiMu VAU e omi-
Kpbimovimu. JaKpHIThle JaHHBIE WAM KO/ MU3BeCTHH UM AOCTYIIHBI TOABKO OCTaABHON YacTu
oOBeKkTa. DTO O3HayaeT, YTO 3aKpHITEIe AaHHBEIE MAM KOJ HEAOCTYIIHBI YacTy IPOTpaMMBIL,
HaXoAAIIeiics 3a mpejeaamu oobekTa. Ecam xe gaHHBIE MAM KOJ OKa3BIBAIOTCS OTKPHITBIMIA,
TO OHU AOCTYIHBI APYTUM YacTsAM IIPOTPaMMBI, XOTS M OIpejeleHBl BHYTpu obbekTa. Kak
IIpaBUAO, OTKPBHITEIE YacTy OOBeKTa CAyKaT AAs OpTaHM3alluy yIIpaBAseMOTO MHTepderica
C 3aKPBITBIMMU YaCTAMIA.

OcHoBHOII eAvHMIIE MHKaTICyAsiun B C# ABAsgeTca KAacc, KOTOPHIN olpejeaseT GpopMmy
oowvexkTta. OH ONNMCHBaeT JaHHBIE, a TakKe KOJ, KOTOpPHI OyAeT mmu omepmposats. B C#
omnmcaHMe Kaacca CAY>XKUT AAsl TTOCTPOeHMsI OOBEKTOB, KOTOphIe SBASAIOTCA DK3eMILASpaMu
kaacca. CaejoBaTeabHO, KAACC, TIO CYIIECTBY, ITpeACTaBAseT coDOI PsA cxeMaTIdecKuX OITU-
caHMiT crrocoba MOCTpoeHnsT OOBEKTa.

Kog n aannble, cocTaBasiiolIne BMecTe KAacC, Ha3BIBAIOT uieHaMu. /JaHHble, oIpejease-
Mble KAaCCOM, Ha3bIBAIOT MOAAMU, WUAU NepeMeHHUIMU IK3EMNAApA. A KOA, ONepUpPYIOLIUIL
AQHHBIMI, COAEPKUTCA B PYHKUUSX-YAEHAX, CAMBIM TUIINMYHBIM IIpeACcTaBUTEAeM KOTOPBIX
spasercss memod. B C# meToa cayXxut B kauecTse aHaaora nogrporpammsl. (K umncay apyrux
PYHKITNIT-41€HOB OTHOCATCS CBOVICTBA, COOBITUA M KOHCTPYKTOpPHI.) TakuM oOpa3oM, MeTOABI
KAacca codeprKaT Kod, BO3AelCTBYIOIINI Ha 11045, OIlpeAeAseMble DTUM KAaCCOM.

Monumopdunsm

IMoAumopgusm, 9TO IO-TpedecKM O3HA4YaeT 'MHOXecTBO (popM", — ITO CBOICTBO, IO-
3BOASIONee OAHOMY MHTepderiCy ImoaydaTh JOCTYyH K oOIjeMy Kaaccy Aevictsuii. ITpocTeim
MIpUMepoM MOAMMOpP(PU3Ma MOXET CAYKUTh pPyAb aBTOMAIIVHBL, KOTOPHIM BHIIIOAHSIET
OAHU U Te Xe (PYHKIUM CBOeOOpa3HOTro MHTepdeiica HE3aBMCUMO OT BMJa IPVUMEHIeMOTO
MeXaHM3Ma YIIpaBAeHNs aBTOMAaIIMHOM. DTO O3HavaeT, YTO pyaAb AEVICTByeT OAUHAKOBO He-
3aBUCHMO OT BMJa PYAE€BOTO YIIpaBAEHM: IIPAMOTO AEMICTBUS, C YCUAEHUEM VAU PeedHON
rrepeaaveti. CaejoBaTeAbHO, IIPYU BpallleHNM PyAs BA€BO aBTOMAIll{Ha BCerza IOBOpadlBaeT
B/A€BO, KaKoil OBl BN/, yIIpaBAeHNS B Hell HU IpUMeH:AACI. [ 1aBHOe ITpenMyIIecTBo e ANHOO-
OpasHOTO MHTEpQelica 3aKAI0YaeTCsl B TOM, YTO, 3Hasd, KaK 0OpaIaThCsl ¢ pyaeM, BEI CyMeeTe
BOAUTDH aBTOMAIINHY AI000TO THUIIa.

ToT >xe caMBIil TPUHITUII MOXeT OBITh IPUMEHEH M B IIporpaMMUpoBaHuu. PaccMoTpumM
AAsl TIpUMepa cmek, T.e. 061acTh HMaMATH, PYHKIIMOHUPYIOUIYIO MO MPUHINITY "HOCAeAHUM
IpuIrel — IepBEIM 06caykeH". JOITycTUM, 94TO B IporpaMMe TpeOYIOTCsA TpU pasHBIX THUIIa
CTEKOB: OAVH — AAs LIeABIX 3HA4eHUM, APyroil — AAsl 3Ha4€HUil C I1AaBaloller TOYKOW, Tpe-
TUIT — AAA CUMBOABHBIX 3HaueHUI. B JaHHOM IIpuMepe aATOpWUTM, pPeaAu3yIOIINiI BCe DTU
CTeKM, OCTaeTCsl HeM3MeHHEIM, HECMOTPS Ha TO, 9YTO B HUX COXPaHAIOTCSI Pa3HOTUIIHBIE AaH-
Hble. B s3bIKe, He SABAAIONEMCA OOBEKTHO-OPMEHTHPOBAaHHBIM, A5 STON IIeAU IPUIILAOCH ObI
€0o3JaTh TpM pa3HBIX HaboOpa CTEKOBHIX MOAIPOTpaMM C pa3HBIMM UMMeHaMn. Ho Gaarozaps
rmoAuMopPpuaMy AAsl pealAM3alluU BCeX TPeX TUIIOB cTekoB B C# A0CTaTOYHO cO3JaTh AMUIIH
OAVH OOIIMiI HaOOp IHoAIporpaMM. 3Has, KakK I104Ab30BaThCsi OAHUM CTEKOM, BBl CyMeeTe
BOCIIOAb30BaThCS U OCTAABHBIMIA.

B ©oaee obmreM cMmbicae TMOHATHE MOAMMOPQU3Ma HepeJKO BHIPa’kaeTcs CAeAyIOIINM
obpazom: "oauH MHTepderic — MHOXKEeCTBO MeTOA0B". DTO O3HadaeT, YTO AAs TPYIIIIEI B3au-
MOCBSI3aHHBIX AEVICTBUI MOXKHO pa3pa60TaT}, [e)e)iis747d MHTep(])eIZC. HoleMop(i)MaM roMoraer
YOPOCTUTH IIPOTpaMMy, ITO3BOASSA MCIIOAB30BaTh OAUH ¥ TOT >Ke MHTepderic A5 ONMCaHUs
06uyezo kaacca deticmeuii. BeIOpaTh KOHKpeTHOe JelicTBie (T.e. MeTO4) B Ka’XAOM OTAeAbHOM
cAydJae — DTO 3ajada KoMmmmAasTopa. IIporpamMmmcTry He HYXHO JelaTh ®TO camomy. Emy
AOCTaTOYHO 3aIIOMHUTB U IIPABNABHO UCIIOAb30BaTh OOIINI MHTepgeric.
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HacnepnoBsaHue

Hacaedosarnue mipeAcTaBAseT coDOM IpoIiecc, B Xo4e KOTOPOTO OAMH OOBeKT IIprodpe-
TaeT CBOJICTBa ,leyI'OI'O O6’I)eKTa. 9TO OueHb Ba>KHBIN Hpouecc, HOCKO/H)Ky OH o6ecnqu/IBaeT
HpI/IHLU/IH MepapxmquKoﬁ KAaCCI/I(l)I/IKaLU/II/I. EC/H/I BAyMaTLC}I, TO 60/lI)H_Ia}I 4acTh 3HAHUN
II0AJaeTcs cucTeMaTu3anuy 61arogapsl MepapXmdecKoil KAaccupUKalMy IO HUCXOAAIIET.
Hampumep, coprt 56410k "JsxonaTan" BXOAMT B ODIIyI0 KaaccuPMKaLMIO COPTOB AOAOK,
KOTOpEBIe, B CBOIO O4YepeAb, OTHOCATCA K KAaccy (pykmos, a Te — K ellje 0oaee KPYITHOMY
KAacCy nuujesvlx npodyknmos. DTO O3HAYAeT, YTO KAacC IUIINEBBIX MPOAYKTOB 0DJajaer psi-
AOM CBOJVICTB (CheJ00HOCTH, MUTAaTeABHOCTU U T.A.), KOTOPEIE IO AOTHKe Belrell pacIpocTpa-
HAIOTCA UM Ha ero noakaacc ¢ppykros. [ToMmmnmo Tux cBovicTB, KAacc PPyKTOB 001ajaeT CBO-
MU CO6CTBeHHLIMI/I CBOVICTBaAMMI (CO‘IHOCTLIO, CAaAO0CThIO U T.,Zl,.), KOTOPLIMI/I OH OTANMYaeTCs
oT ApyFI/IX IIMIIEeBbIX HpO,ZlyKTOB. y Kaacca 5I6AOK VIMEXOTCsI CBOU XapaKTeprIe OCO6€HHOCTI/I
(pacTyT Ha JgepeBbsX, He B TPOIMKax M T.4.). Takum obpaszom, copt 510610k "J>KoHaTaH' Ha-
cAeayeT CBOJCTBa BCeX MPeAIIeCcTBYIONIMX KAaccoB, 004adas B TO >Ke BpeMsl CBOVCTBaMI,
HpI/ICyH_U/IMI/I TOABKO BTOMy COpTy }I6AOK, HaanMep KpaCHOI7I OKpaCKOIZ KO>XHNIBI C >KeATbIM
60‘{KOM n XapaKTepHLIM apOMaTOM u BKyCOM.

ECJIM He 110AB30BaTHC I/IepapXI/I}IMI/I, TO 445 Ka>KA0TO OG’LEKTa HpI/IH_IAOCI) 6])1 SIBHO onpe—
AeAsITh BCe ero CBOJICTBA. A eCAn BOCIIOABb30BaThCsA HacCldeAO0BaHINEM, TO AOCTaTOYHO onpezl,e—
AUTH ANIIDb Te CBOI7ICTBa, KOTOpI)Ie AeAaloT O6’I)eKT OCOGeHHBlM B ero Kaacce. OH MOXeT TaK-
>Ke HacJeaoBaTbh OOIIue CBONCTBa cBoero pouteasd. CaejoBaTeabHO, OAarojaps MeXaHU3MY
HacaeA0BaHU OAVH O6'beKT CTaHOBUTCA OTAEAbHBIM 9K3€MH/IHPOM 60/lee 06Luer0 Kaacca.

I'IepBaﬂ npocTad nporpamMmma

A Tereph caMoe BpeMms IlepelTH K IpuMepy KOHKpeTHOU mporpaMmmsel Ha CH. Jas nHa-
Jaza CKOMIUAUPYEM U BBIIIOAHUM KOPOTKYIO IIPOrpaMMy.
/*

310 mpocTas nporpamma Ha Ci.

HazsoBeMm ee Example.cs.

*/
using System;
class Example {

// Jobas nporpamMa Ha C# HaumMHaeTcs C BHBOBAa MeToJsia Main () .
static void Main () {
Console.WritelLine ("IlpocTas nporpamma Ha C#.");

OcHoBHOIT cpeaoti Aas paspaboTku mporpamM Ha C# cayxut Visual Studio xkoproparym
Microsoft. Aas KoMImAMpOBaHMS IIPUMEPOB BCeX MPOTpaMM, IPUBEJEHHBIX AAs MpuUMepa
B DTOI KHNTE, B TOM 4YMCAe U TeX, TAe VMCIIOAb3YIOTCs HOBhIe cpeactsa C# 4.0, Bam moTpedyeT-
cs Visual Studio 2010 nam xe 60.1ee mo3aH:A Bepcus, noaepxkusaroras CH.

CosaaBaTh, KOMINAWPOBATh ¥ BHIIOAHATH ITporpaMMbl Ha C#, ncroansys Visual Studio,
MOXXHO ABYMSI CIIOCODaMM: ITOAB3YSCh, BO-TIEPBHIX, MHTETPUPOBAaHHON CpeAoil pa3paboTKu
Visual Studio, a Bo-BTOpBIX, — KOMIIMASTOPOM KOMAaHAHON CTpOKHU csc.exe. Jasee omm-
ChIBaIOTCs 00a criocoba.
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anMeHeHMe KoMnunaTopa KOMaHOHOWM CTPOKM csc.exe

Aast KoMMepuecKoil pa3dpabOTKM IIPOrpaMM BaM, CKOpee BCero, IMpUAETCs IIOAb30BaTb-
¢ MHTerpmMpoBaHHoi cpejont Visual Studio, xoTs 4451 HeKOTOPEIX umMTaTeaeli Goaee yA00-
HBIM MOXeT OKa3aThCs KOMIIMASTOP, paboTamomiuit B peXXumMe KOMaHAHOW CTPOKM, OCO-
GeHHO 4451 KOMIIMAMPOBAHNS U BBIIIOAHEHUSI IIPUMEPOB IIPOIPaMM, IIPUBEAEHHBIX B DTON
kHure. OOBACHAETCS ®TO TeM, YTO AAs pabOTHl Haj OTAEABHOI IIPOTPpaMMOI He HY>KHO
co3ZaBaTh IIeABII MPOeKT. /As BTOT0 AOCTaTOYHO HaIMcaTh IIPOrpaMMy, a 3aTeM CKOM-
MUANPOBATh U BBIIIOAHUTH €€, IIPUIYEM BCe DTO JeAaeTcsl U3 KOMaHAHOU cTpoku. Takum
obpa3oM, ecam BBl yMeeTe II0Ab30BaThcsl OKHOM KomangHas ctpoka (Command Prompt)
u ero uHTepdeiicom B Windows, To KOMIMASTOpP KOMaHAHOM CTPOKU OKaXKeTcs A4S Bac
0oJee TIPOCTHIM U OIl€PaTMBHBIM MHCTPYMEHTaABHBIM CpeACTBOM, YeM MHTeTpUpOBaHHas
cpea pa3pabOTKIL.

NPEAOCTEPEXEHUE

Ecnu Bbl He 3HaeTe, kak nonb3oBaTbCcs okHOM KomaHaHas cTpoka, To BaMm Nnydlle pabotaTtb
B MHTErpupoBaHHoW cpefe paspaboTku Visual Studio. Beab nbitaTbCcs yCBOUTL OAHOBPEMEHHO
KomaHgp! nHTepderica KomaHgHas cTpoka 1 anemeHTbl a3blka C# He Tak-To NPOCTO, HECMOTPS
Ha TO, YTO 3aNOMHUTb 3TN KOMaHAbl COBCEM HETPYAHO.

AAas HanMcaHUs U BBIIIOAHeHUs ITporpaMM Ha C# ¢ IOMOIIBIO KOMIIMASTOpPa KOMaHAHOM
CTPOKM BBIIIOAHUTE CAEAYIOIIYIO HECAOXKHYIO IIpOLIe4ypy.

1. BBe,ZlI/ITe I/ICXOAHLIIX TEeKCT IIPOTpaMMBbI, ICIIOAb3Y T TEKCTOBBIN peaaxTop.
2. CKOMHI/IAI/IpyIZTe mporpaMMy C IIOMOINbIO KOMIINASATOPA CSC . exe.

3. Broimoanute mporpammy.

BBoa ncxogHoro Tekcta nporpamMmmbli

VcXoaHBINT TEKCT IPUMEpPOB IPOTpaMM, IPUBEAEHHBIX B DTOM KHMTe, AOCTYIIeH AAS 3a-
TPY3KM IO agpecy www.mhprofessional.com. Ho mpu >keaaHum BBl MOXeTe caMM BBe-
CTU WMCXOAHBIN TEeKCT DTUX HPOTpaMM BPYy4HYIO. /A5 DTOTO BOCIIOAB3YITECh M3OPaHHBIM
TEKCTOBBIM pejakTopoM, HarmpuMep Notepad. Ho mHe 3abrBaiiTe, 4TO BB JOAXKHBI CO3JaTh
Jarianl, cojepiKalye MpOCTOi, a He OTPOPMaTUPOBAaHHEIN TEKCT, ITOCKOABKY MHPOpMaIsI
JopMaTupoBaHIs TeKCTa, coXpaHsAeMas B ¢aitae 441 0OpabOTKM TeKCTa, MOXKET IIOMeIaTh
HOpMaabHON paborte xoMmmmaaTopa C#. Beeas MCXOAHBIN TEKCT IPOrpaMMEI, IIPUCBONITE ee
Jariay ums Example.cs.

KomnunupoBaHue nporpammbil

Aas xomnmauposanus nporpammel Ha C# 3zallycTuTe Ha BBIIIOAHEHUE KOMIIMASITOP
csc.exe, yKa3aB UM UCXOAHOTO ¢arila B KOMaHAHON CTpOKe.

C:\>csc Example.cs

Kommmasarop csc cosgact ¢aita Example.exe, cogepKammuii sepcuio MSIL ganHOI
nporpaMmsl. HecMmoTps Ha TO 4TO IceBgokog MSIL He sABAsIeTCS MCIOAHSEMBIM KOAOM, OH
COAep>KUTCA B UCIIoAHAeMoM darile ¢ paciupenneM .exe. Cpega CLR aBTOMaTuyecKkn BbI-
apiBaeT JIT-KOMIMAATOp IIpU TIOIBITKE BHIIOAHNUTL (aiia Example.exe. CaeayeT, oAHaKo,
VIMETh B BIAY, YTO €CAU IOIBITaTLCA BBHITOAHUTH (aiia Example.exe (MAM A1000I APYyTON
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ucnoAHsieMslit ¢aiia, cogep>kamnmii ncesAokod MSIL) Ha Tom KoMmmbioTepe, rde cpeda .NET
Framework He ycTaHOBA€Ha, TO mporpamMMa He OyJeT BBIIIOAHeHa, ITOCKOALKY Ha 9TOM KOM-
npioTepe oTcyTcTByeT cpeda CLR.

NMPUMEYAHUE

lMpexge 4em 3anyckaTb Ha BbINOMHEHWE KOMMUNATOP csc.exe, OTKpomtTe okHO KomaHgHas
cTpoka, HacTpoeHHoe nopf Visual Studio. [na atoro npoiwe Bcero Bbibpate komaHay Visual Studio—
WHctpymenTbl  Visual  Studio—KomangHas  ctpoka  Visual  Studio  (Visual  Studio—Visual
Studio Tools—Visual Studio Command Prompt) u3 wmexio [lyck—Bce nporpammbl (Start—All
Programs) Ha naHenu 3agay Windows. Kpome TOro, Bbl MOXeTe OTKPbITb HEHACTPOEHHOE OKHO
KomaHgHass cTpoka, a 3areM BbIMOMHUTb KOMaHAHbIN  ann vsvars32.bat, BXogAWMA
B cocTtaB Visual Studio.

BbinonHeHue nporpamMmmbi

AAsl BBIIIOAHEHMsI IIPOTPaMMBI BBeJUTE ee UMs B KOMaHAHON CTPOKe CAeAyIOLIUM
obpazom.

C:\>Example
B pesyabTaTe BBHITTOAHEHN IPOTPaMMBI Ha DKpaHe MOABUTCA TaKasl CTPOKa.

[lpocTas mporpamma Ha C#.

NMpumeHeHWe MHTerpupoBaHHOM cpeabl pa3paboTku Visual Studio

Visual Studio mpeacraBaseT coboif MHTEIpMpPOBaHHYIO Cpely pa3pabOTKu ITpOrpaMM,
cos3gaHHyI0 Kopropanmeir Microsoft. Takast cpeja AaeT BO3MOXKHOCTb IpaBUTh, KOMITVMAU-
poBaTh, BBRIIIOAHATL M OTAaXKUBaTh IporpaMMbl Ha C#, He MOKmAas 9Ty IPaMOTHO OpTaHM-
30BaHHYIO cpegy. Visual Studio mpejocTaBaseT He TOABKO BCe HEOOXOAMMBIE CPeACTBa AAs
paboTEl ¢ mporpaMMamy, HO UM IIOMOTaeT IIpaBMABHO OpraHmu3oBaTh mx. OHa OKa3bIBaeTcs
Hanboaee >PQPeKTUBHON A pabOTH Haj KPYIHBIMM ITPOEKTaMU, XOTS MOXeT OBITh ¢ TeM
K€ YCIIeXOM MCIIOAb30BaHa U AAA pa3paboTKM HeDOABIINX MPOTpaMM, HaIlpUMep, TeX, KO-
TOpBIe ITpUBEAEHbI B KauecTBe IIpyUMepa B 9TON KHUTe.

Hicxe mnpuseaeHa KpaTkas IIpolledypa HpaBKy, KOMIIMAMPOBAHMS U BBIITOAHEHII
nporpammsl Ha C# B MHTerpmpoBaHHON cpede paspabotkm Visual Studio 2010. ITpu sTom
IIpeArioAaraeTcs, 9TO MHTeTpUpOBaHHas cpeja pa3pabOTKM BXOAUT B cOCTaB makera Visual
Studio 2010 Professional. B apyrmx sepcmsax Visual Studio BO3MOXXHBI He3HauMTeAbHBIE
OTAMYYSL.

1. Cosaaitre nHOBBII (mycroir) mpoekt C#, Bribpas komanay ®Pann—Cospgatb—IllpoekTt
(File—New—Project). 3atem BriOepure n1emenT Windows m3 crmmcka YCTaHOBAEHHblE
wabnoHbl (Installed Templates) n gasee — mab6aon lNMycTon npoekt (Empty Project), xak
ITOKa3aHO Ha PUCYHKe.

NPUMEYAHUE
Mmsi 1 MecToNonoxeHne BaLLero NpoekTa MoXeT OTNNYATbCA OT TOro, YTO NOKa3aHo 34€eCh.
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[E]| ycranosnenisie wabnoner none. 2|

CozgaTh npoekT

YcranoBneHHbiE WabnoHb a4 TR
~ Tum: Visual C3
i E‘c# Mpunokenne Windows Forms Visual C#
4 Visual C2 = TMycToil NPOEKT N0 CO3AEHWID NOKANBHOD
Windows u— npunoskenu
Be6 &!| TMpunoscenne WPE Visual C#
Office
Cloud W] Konconssoe npmoxerire Visual C#
Reporting s
SharePaint | BnBanorera knacces Visual C#
Silverlight 5]
WCF Mpunoxenue obozpezarens WPF Visual C#
Workflow
Tect ‘E"i BnBnuoTeka HacTpanBaemMbix 3nemenToe ynpasneqna WPF Visual C#
Apyrue azsikn
ATV THbITpOSkion EWBAMOTEKE NONB3GBATEABCKUX 3NEMEHTOE ypaBnerya.., Visual C#
bazkl gaHHen

TecToBbIe NPoOEKTEI

e

i OEKTEl MOAENUPOBAHKHA

g P ch|  Mycroii npoeir Visual C2
|=ch

Wabnonel s Mireprere Cryoxs Windows Visual C#

Was: Projectl

Pacnonomenne: CNCE Examples >

Wun petwerns: Projectl Co3pars KaTanor 479 peLuenia

[ NoBaBuTE B CHCTEMY YNPABNEHIA BEPCHAMM

IMleaxuute Ha KHotike OK, 4TOOBI CO34aTh POEKT.

2. Tlocae cosaanmsa HOBOTO IpoekTa cpega Visual Studio Oyaer BmIrasaeTs Tak, Kak
IIOKa3aHO Ha PUCYHKe.

&0 Projectl - Microsoft Visual Studia e

®aiin Mpaska Bug Mpoekr Mocipoerue Ornaprs Paboussrpynna [asmmie Cepanc Apomecyps Tecr Awanus Oweo Crpasea
-G d | % a9 - -85 > [Debug B 2R e BIE -
18 % BB ZREEHE] s .

A OBo3pesaTent peLEHMI v ix
= B - =8

E ElaEE

g 5 Pewenne "Projectl’ (npoextos: 1)

3 4 | Projectl

2 > i3 Cebiakn

g

g

“‘3 [e[BELIEN N I, Kowmanareii 06os...

Ecan no xaxoit-anbo npuunse okHo O6ospesatens pelleHnn (Solution Explorer) Gy-
A€T OTCYyTCTBOBAaTh, OTKPOIITe ero ¢ IIOMOLIbI0 KoMaHAsl Bua—O06o3pesaTent peluenun
(View—Solution Explorer).
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Ha garHoM ®Tarie mpoexT IyCT, M BaM HY>KHO BBECTU B Hero ¢paifa ¢ ICXOAHBIM T€KCTOM
nporpammsl Ha C#. /s 5TOTO IeAKHWUTEe ITpaBOl KHOIIKON MBIIM Ha VIMEHM ITpOeKTa
(B aaHHOM caydae — Projectl) B okue O6o3peBaTenb pelleHWid, a 3ateM BbIOepuTe
komaHAy [106aBuTh (Add) 13 KOHTEKCTHOTO MeHIO. B mMToTre IMOSBMUTCA IOAMEHIO, ITO-
Ka3aHHOe Ha PVICYHKe.

00 Project] - Microsoft Visual Studio SRR

®aiin [lpaska Bug [poexr [Moctpoenwe Otnagka PaBouzarpynna Jawnbie Cepenc Apxutexrypa  Tecr Awanus Okwo  Cnpasca
b= N N R e = e | - | SRR B
i% %% BB EREES86] s <

OBozpesatens pewenii -1 x

1zl

~d Pewenne "Projectl” (npoexron: 1)
“Frrojectl

Cebinin

¥ Nocrpoenme

Mepectpoms

SOLHANAVE AUHE]| .

OuncTuTs
[#  OnyBaukosare...
JanycrTs ananus kogz
PaccuuaTs MeTpUki KOA2
Co38aTh 3MEMEHT... Ctrl+Shift+ A [Jobasuts "
CylLecTaytowLuii 3nemenT... Shift+Alt+A HlobaswTe cceuy...
Cozgars nanky [loasurs comunky Ha coyBy..

@opma Windows... &, Mepeit k creme Kraccos

m it 3nemenT Hasraunms sanycraembin npoekrom
Komnones... Otnaaxa ,

Knacc... Shift+Alt+C

3
@

[IoBaBUTE PELLEHIE B CHETENY YTIPaENEHYA BEPCHANI...

£
=
% Bupesam Ctrl+X
& Beraenms Chri
x

Yaanuts, Del

Mepeumerosars.

EsaTent pe...

Otmenis 3arpyaky npoexTa

Orkpuite nanky & nposogsmke Windows

4 Ceoiictea Alt+BBO/J

Bribepure xomangy Cosgatb anemeHT (New ltem), 4ToOBI OTKPHITH AMaA0rOBOe OKHO
[No6asneHne Hosoro anemeHTa (Add New Item). Beibepure cragasa saement Kog (Code)
U3 CIcKka YCTAHOBMEHHblE WabnoHbl, a 3atem mabaoH Paln ¢ TEKCTOM Mporpammbl
(Code File) n uamenute ums ¢aitaa Ha Example . cs, Kak IIOKa3aHO Ha PUCYHKe.

~
JNloBaenesue HOBOTO 3nemenTa - Projectl M

Yoranoenennbie wWabnoHsl

CopTupogate no: | Mo ymonyanuwo = CTaHOBNEHHBIE LUABA0HBE NOWCK 2 |

Andneugnplenaly cht 8 . Tum: 3nementen Visual G
Windows Forms C = Knacc 3nementel Visual CF

WPF
Beb > ck Wnrepdeiic 3nementel Visual C#

MycToi daitn noegroro koga CF

JIECTET
Koy Feweparop ADO.NE... 3nementel Visual CF
OB

Reporting
Workflow

Lia6noHe! B MuTephete

leneparop aeTomar.., Inemente Visual C#

Paiin c TekcTom Np... 3nemenTel Visual CF

[5 o o

Wmaa: B(ample‘csl

[ossam | omers
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5. Bseamre BIOpaHHBIN (aiia B IIPOEKT, IeAKHYB Ha KHomke [J06aBuTb. Ilocae »Toro
9KpaH OyJeT BHIIAA4eTh TaK, Kak IIOKa3aHO Ha PUCYHKe.

00 Frejectl . Micreacht Wiausl Studia

E=tol < ]
Guin Mpases Bua Pepacropmer Mposer Mocrposms Orsagcs Paoen gy Bmws Copmec Apoemcyps Tect Awna Ome Copescs —}
[ e b= i B R i R R St L[ - B e e B 8 R
Pt s s LERRIGHIATIE| Tt duh e EE TS0 S Sl
Example 23 %
a b ETe
] 53 Prwense Frjectl” inposerce 1]
a (7 Projectl

= Cooen
&] Example <1

£ Dfeapenaten e

6. BpeauTe MCXOAHBIN TEKCT MPOrpaMMBl B OKHe C MeTKOil Example.cs, ocae 4ero co-
XpaHuTe DTOT TeKcT B (arize. (VIcxoaHBI TeKCT MPUMEpPOB IIPOTpaMM, IpUBeJeHHBIX
B DTOI KHUTE, MOKHO CBOOOAHO 3arpys3urh Io agpecy www.mhprofessional.com,
9TOORI He BBOAMUTE €TO KaXKABIil pa3 Bpy4HyIo.) [To 3aBepureHnnu BBoAa MCXOAHOTO TeKCTa
IIpOrpaMMBI KpaH OyAeT BHITASIAETH TaK, Kak ITOKa3aHO Ha PUICYHKe.
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7. CxoMmmampyiiTe mporpaMMmy, BbiOpaB KkoMaHay [locTpoeHne—[loCcTpouTb pelleHne
(Build—Build Solution).

8. Brimoanunte nporpammy, BsiOpas komanay OTnagka—3anyck 6e3 otnagku (Debug—Start
Without Debugging). B pesyapTaTe BBIITOAHEHNMS IIPOrpaMMEI OTKPOETCA OKHO, ITOKa-
3aHHOe Ha PVICYHKe.

Kax caeayer m3 mpuBeleHHOI Bblllle IIPOLieAyphl, KOMIIMAMPOBaHME KOPOTKMX IIpO-
rpaMM B MHTEIPMPOBaHHON cpeje pa3paboTky TpeOyeT BBIIIOAHEHMS HeMaaAoIo 4lucaa Ila-
ros. Ho aas xaxaoro mpumepa IporpaMMbl U3 9TOJM KHUIM BaM COBCEM He 00s13aTeAbHO
cO3JaBaTh HOBBIN IPOEKT. BMecTo ®TOro BbI MOXeTe I104b30BaThCsl OJHUM U TeM >Ke IIPOeK-
Tom C#. C 3TOII LIeAbI0 yAaAUTe TeKyLIUl MCXOAHBIN (1)a171/1 U BBeJUTe HOBBIL. 3aTeM Ilepe-
KOMIUAUPYNTE U BBIIOAHUTE IIporpamMmy. baarogapst ®ToMy CyllecTBeHHO yIIpOIlaeTcst
Bech IIpoliecc pa3paboTKu KOpOTKMX nporpaMm. OgHako 445 pa3dpabOTKM peaAbHbIX IPU-
AOXKEHUI KaXkA0¥ IporpaMmme HOTpe6yeTC}I OTAEABHBIN IIPOEKT.

NMPUMEYAHUE

MpvBeAEHHbIX BbIlWE WHCTPYKUMIA [OCTaTOYHO AN KOMMWIMPOBAHUS W BLINOMHEHNUS MPYMEPOB
nporpaMM, nNpeacTaBreHHbIX B 3TOM KHUrEe, HO ecnn Bbl cobupaeTecb nonb3oBaTtbes Visual Studio
KaK OCHOBHOW cpefou Ansa paspaboTkv nporpamm, Bam npuaetcs 6ornee nogpobHO O3HAKOMUTLCA
C ee BO3MOXHOCTSIMWM W cpeacTBamu. OTO BecbMa 3ddeKkTUBHasi cpefga paspaboTkM nporpamm,
nomMorarlias nopaepxvBaTb KpyrnHble MPOEKTbl Ha MOAAAOWEMCS YNPaBrEeHU0 OpraHW3auyMoHHOM
ypoBHe. [laHHas MWHTerpupoBaHHasi cpega pa3paboTky NO3BOMSET Takke MNpaBUIIbHO OpraHW3oBaTb
daiinbl 1 CBsI3aHHble C NPOEKTOM pecypchl. [1oaToMy LenecoobpasHo nNoTpaTuTb BpeMs U MPUIOXKUTL
yeunusi, 4tobbl nprobpectu Heobxoammble HaBblku paboTel B cpeae Visual Studio.

nOCTpo‘-IHbIﬁ aHanu3 nepBOro npunmMmepa nporpamMmmbli

HecmoTps Ha TO 94TO mpmMep nporpaMMbl Example . cs A0BOABHO KpaTOK, B HEM JeMOH-
CTpUpYeTCcs psj, KAIOUEBBIX CPeACTB, TUIIMYHEIX AAs Bcex mporpaMm Ha C#. IIpoanaausnpy-
eM 0o0ee ToAPOOHO KaXKAYIO CTPOKY 9TON MpOTrpaMMBI, HadlHasl C ee UMeHM.

B orarume ot psaja Apyrux sA3BIKOB IIPOTpaMMIPOBAaHMs, ¥ B OCOOEHHOCTU Java, TAe MMs
Jariaa mporpaMMHbI uMeeT OOABIIOe 3HaUYeHNe, MM HporpamMmbl Ha C# MoskeT OBITH Ipo-
M3BOABHEIM. PaHee BaM OBLI0 IIpeJJ0’K€HO MPUCBOUTH IIpOrpaMMe U3 IIepBOTO IpuMepa
uMs Example.cs, 9TOOBI YCITENITHO CKOMIIMAMPOBATh M BLIITOAHNTL ee, HO B C# (aiia ¢ uc-
XOAHBIM TEKCTOM DTOI IIpOrpaMMBI MOXHO ObL10 OBl HasBaTh Kak yrogno. Hampumep, ero
MO>KHO OBLA0 Ha3BaTh Sample.cs, Test.cs uam gaxe X.cs.
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B (1>a171/1ax C MCXOAHBIM TEKCTOM MpOrpamMM Ha Ct YCAOBHO NPUHITO paciiupeHyne .cs,
" DTO yCAOBUME BBl AOAXKHBI c00AI0AaTh. KpOMe TOTO, MHOTVE€ MPOTPaMMMUCTBI HA3bIBAIOT
(1)a171/1m C VICXOAHBIM TEKCTOM CBOVIX HPOTPaMM IO MMEHNM OCHOBHOTO KJAacca, opeaeleHHOTO
B IIpOorpamMmme. Mmenno IOSTOMY B paccMaTpuBaeMOM 34eCh IpuMepe OBLA0 BI>I6paHO ML
cl)aﬂAa Example.cs. Ho IIOCKO/bKY VMEHa ITpoTrpaMM Ha C# MOIYyT OBITH HPOU3BOAbBHBIMY,
TO OHU He YKa3bIBalOTCS B OOABIINHCTBE IIPUMEPOB IIPOTPaMM, IIPUBEAEHHBIX B HACTOSIEN
KHUTe. H09T0My Bbl BOABHBI CaMU1 BbI6I/IpaTI) AAsI HUX IM€eHa.
Wrak, aHaAu3upyemas mporpaMmma Ha4MHAETCs C TaKUX CTPOK.
/*
370 mpocTas nporpammMa Ha Ci.
HazsoBeMm ee Example.cs.

*/

Ot crpoku 06pasyoT kommernmaputi. Kak u B 60AbIIMHCTBe APYTUX S3BIKOB IIPOTpaM-
muposanusa, B C# JomyckaeTcss BBOAUTH KOMMeHTapuy B (aiia ¢ MCXOAHBIM TEKCTOM IIpO-
rpamMmel. Cogep>XmMoe KOMMeHTapusl UTHOpupyeTcs kommmaaTropom. Ho, ¢ Apyroit cropo-
HBI, B KOMMEHTapuU JaeTcs KpaTKoe OIMCaHNe UAU IOsCHeHyre paboThl MpOrpaMMBI AAs
BCEX, KTO UMTaeT ee MCXOAHBIl TeKCT. B JaHHOM caydyae B KOMMEHTAapUMU JAeTCsl OIVCaHMe
IporpaMMbl U HAllOMMHAHME O TOM, YTO ee MUCXOAHBIN (palia HasbBaeTcsl Example.cs.
PaszymeeTcs, B KOMMEHTapIsIX K peaAbHBIM ITPUAOKEHUAM OOBIYHO ITOsCHAETCA paboTa OT-
AEABHBIX YacTell IMPOoTrpaMMBI MAM e (PYHKITNY KOHKPETHBIX CPeACTB.

B C# moaaep>XuBaioTcst Tpu CTUAsA KOMMeHTapues. OAUH U3 HUX MPUBOAUTCA B CAaMOM
Havale IIPOTpaMMBI U HA3BIBAETCS MHO0CHPOUHOIM KOMMeHmapuem. DTOT CTUAb KOMMEH-
Tapus AOAKEH HauMHAThCA CMMBOJAMM /* ¥ OKaHYMBATLCA CMMBOAaMmu */. Bce, 4uTto Ha-
XOAUTCS MeXAy STUMM CHMBOJaMM, UTHOpupyeTcs KommmasTropom. Kak caeayer ms ero
Ha3BaHII1, MHOTOCTPOYHEIII KOMMEeHTapUii MOXKeT COCTOSITh M3 HeCKOABKIX CTPOK.

PaccMoTpuM caeayIonIyio CTPOKY ITpOTpaMMBEL.

using System;

Dra cTpoka O3HayaeT, YTO B IIpOrpaMMe UCIOAb3yeTCsl IPOCTPAHCTBO MMeH System.
B C# npocmparcmeo umern ompeaeaser obaacTh oObsaBAeHuit. Iloapobuee o mpocTpaHcTBe
VIMEH pedb IONMAET AaJee B DTOM KHUIE, a A0 TeX IIOp IOSICHUM BKpaTIle ero HasHaueHUe.
Baarogapsi mpocTpaHCTBY MMEH O4HO MHOXKECTBO MMeEH OTAeaseTcs oT Apyrux. o cyme-
CTBY, IM€Ha, 0OBsIBASIEMBIE B OZHOM IIPOCTPAHCTBE VIMEH, He BCTYIIAalOT B KOH(1)/H/IKT C ume-
HaMl, OOBABASEMBIMU B APYTOM ITPOCTpaHCTBe MMeH. B anaamsmpyemoll mporpaMme mc-
IT0AB3yeTCs MPOCTPAHCTBO MIMEH System, KOTOpOe 3ape3epBUPOBAHO AAs DAE€MEHTOB, CB-
3aHHBIX ¢ Ombamorekoit kaaccos cpeanl .NET Framework, nmpmmensaemoit 8 C#. Katouesoe
CA0BO using IIPOCTO KOHCTAaTUPYET TOT Cl)aKT, 9TO B ITpOrpaMMe MCIIOAB3YIOTC IME€Ha B 3a-
AaHHOM mpocTpaHcTse uMeH. (ITormyTHO obpaTum BHMMaHUE Ha BeCbMa AIOOOIIBITHYIO BO3-
MOKHOCTBb CO34aBaTb COOCTBEHHBIE IIpOCTpaHCTBa MIMEH, 9TO 0CODOEHHO ITOAE€3HO AASL pa6OTLI,
Ha/, KPYIIHBIMU IIPOEKTaMIA.)

Iepeiiaem K caeAyIOIeli CTPOKe IIPOTpaMMEL.

class Example {

B 9r0I1 cTpOKe KaAlO4eBOe CAO0BO class CAYKUT A48 OObsIBA€HIUs BHOBbL OIlpeseAseMo-
ro kaacca. Kax yrnoMmHazaoch Bble, KAACC SBASETCS OCHOBHOM eAMHMIIEN MHKAICyAsIUN
B C#, a Example — 910 MMs Kaacca. OmnpegeseHne Kaacca HauMHaeTCsl C OTKpBIBAIOLIel
Jurypnoit ckobkm ({) M OKaHUMBAeTCsA 3aKpbIBaloIeil (PUIYPHOI CKOOKOM (}). DAeMeHTEH,
3aKAIOUYeHHbIe B 9TU (PUTYpPHBIEe CKOOKM, ABASIOTCA 4AeHaMU Kaacca. He BjaBasch moka 4To
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B ITOAPOOHOCTM, AOCTATOYHO CKa3aTh, 4To B C# 6o0abINas 9acTb AEVICTBMI, BBIITOAHIEMBIX
B IIpOrpaMMe, IIPOMCXOANT UMEHHO B KAacce.
Caeaymomas cTpoKa IpOrpaMMBL COACPKUT 00HOCPOUHBLTL KOMMEHMAPULL.

// Jobasa nporpamMa Ha C# HaumHaeTCs C BH30OBa MeToma Main () .

DTO BTOpON CTMAL KOMMeHTapues, mnogep>kusaeMbix B C#. OAHOCTPOUYHEBINI KOMMeEH-
Tapuil HauMHaeTCs M OKaH4MBaeTcs cuMmpodamu //. HecmoTps Ha pasamume cTmaeit KOM-
MeHTapueB, IIPOrpaMMUCTEl HEPeAKO IT0AB3YIOTCSI MHOTOCTPOYHBIMU KOMMEHTapUAMU A4S
0oaee AAVHHBIX IpUMeYaHNUI ¥ OAHOCTPOYHBIMY KOMMEHTapUAMMN AAs KOPOTKMX, ITOCTPOY-
HBIX IpuMedaHmuii K mporpamme. (Tpermit crmapr koMMeHTapues, nogaepxmusaembix B CH,
HpUMeHsIeTCs IIPU CO3JaHIUM AOKyMEHTaLUI U OIMCHIBAeTCs B IPUAOXKEeHUM A.)

Ilepeitiaem K aHaAU3y cAeayIOlIeli CTPOKY IIPOTPaMMBL.

static void Main() {

Dra cTpoka HaunHaeTcsi ¢ MeToda Main (). Kak ynomunaaocs seie, 8 C# nognporpam-
Ma HasblBaeTcs MeToAoM. U, Kak IoscHseTcsa B HpeAIIecTBYIONeM KOMMEeHTapuu, MMeHHO
C 9TOI CTPOKM HAuMHAETCs BBHIIIOAHEHUEe IpOorpaMMBl. BeimoaHeHme Bcex mpumaoskenmi C#
HauMHaeTcsl C BbI30Ba MeToAa Main (). Pazbuparh IIOAHOCTBIO 3HaUYeHMe KaKJOIO DAeMeHTa
AAHHOJ CTPOKM ITOKA YTO HE MMEET CMBICAa, IIOTOMY 4TO 445 DTOTO HY>KHO 3HATh Psid APYTUX
cpeacts C#. Ho mocko4bKy saHHas CTpOKa MCIIOAb3YeTCs BO MHOTMX HpUMepax IporpaM,
NPUBEAEHHBIX B DTOV KHUTE, TO IPOAHaAM3UPYEM ee BKparTIie.

JlaHHas CTpoKa HaulHaeTCs ¢ KAIOUeBOro caosa static. Meroga, onpegeasemslit Kaiode-
BBIM CAOBOM static, MOKET BBI3BIBATHCS 40 CO34aHms 0ObeKTa ero kaacca. Heobxoanumocrs
B 9TOM OOBSCHSAETCS TeM, UTO MeTO4 Main () BhI3pIBaeTCsl IPU 3aIlycke mporpaMmmel. Karoue-
BO€ CA0BO void yKa3bIBaeT Ha TO, YTO METOA Main () He BO3BpalllaeT 3HaYeHUe. B asaapneit-
IIeM Bbl y3HaeTe, 4YTO MeTOAbl MOTYT TakXKe BO3Bpamjarh 3HadeHus. IlycTeie Kpyrabie CKOO-
KI II0CA€ MMEHM MeTOga Main O3Ha4aloT, 4YTO DTOMY METOAy He IepeiaeTcs HUKAKOI MH-
q)opMaLU/m. Teopernuecku MeTrody Main () MOXHO mepejaTh MHq)opMaumo, HO B AaHHOM
IpuMepe 3TOro He geaaercs. V1 mocaegHMM $A€MEHTOM aHAAU3UPYEMO CTPOKU SBASETCS
cuMBOA {, ODO3HAYaMINMII Havyalo Teda Meroda Main (). Bechb Ko, cOCTaBASIONINIT TeAO
MeTOAa, HAXOAUTCS ME€XKAY OTKPBIBAIOIIVIMI U 3aKPBIBAIOIIVIMIA (I)I/II'ypHI)IMI/I CKOOKaMI.

PaccmoTpuM caegyiomyio cTpoky mnporpaMmmel. OOpaTuTe BHMMaHMe Ha TO, 4YTO OHA Ha-
XOAUTCS BHYTpU MeToa Main ().

Console.WritelLine ("llpocTas nporpamMa Ha C#.");

B »roit CTPOKEe OCYILECTBASETCsS BBIBOJ Ha DKpaH TEKCTOBOM CTpokKu "IlpocTasa HOpo-
rpamma Ha C#. CaM BBIBOJ BBITTOAHSIETCS BCTPOEHHBIM MeTO40M WriteLine (). B aan-
HOM IIpuMepe MeTo4 WriteLine () BBIBOAUT Ha DKpaH CTPOKYy, KOTOpas eMmy Iepesaercs.
]/[Hq)OpMaLU/DI, nepejaBaemMasl METOAY, Ha3bIBACTCSI APZYMEHIOM. I[ToMuMO TEeKCTOBBIX CTpPOK,
MeToJ WriteLine () IO3BOASET BHIBOAUTDH Ha DKpaH APYIUe BUABI I/IH(l)OpMaLU/II/I. Anaanzu-
pyemast cTpoka HauyMHaeTcst ¢ Console — MMeEHU HpPeAOlIpeAeAeHHOTO KaAacca, IT0AAep>Ki-
BaIOIIIEr0 BBOA-BBIBOJ, Ha KOHCOAb. CodeTaHme obo3HaueHuin Console m WriteLine () yKa-
3BIBae€T KOMIIMAATOPY Ha TO, YTO MeTO4 WriteLine () sBAsETCS 4AeHOM Kaacca Console.
HpMMeHeﬂme B C# oObekTa aas onpeaeaeHus BbIBOAa Ha KOHCOADb CAYXKUT eIle OAHUM CBU-
AeTeAbCTBOM 06'bEKTHO—OpI/IeHTI/IpOBaHHOFO XapakTrepa DTOTO S3bIKa IIPOrpaMMIMPOBaHIISL.

O6paTMTe BHJMMaHIE Ha TO, YTO ONepaTop, cogep Kallmuil BRI3OB MeToAa WriteLine (),
OKaHYMBAeTCs TOYKOM C 3aIlsATONM, Kak, BIIpOYeM, U paccMaTpuUBaBIIasCs paHee AUPEK-
TnBa using System. Kak mpasmao, omeparops! B C# okaHYMBAIOTCSI TOYKOM C 3aIlsITO.
NckaouenueM u3 »TOro npasuaa cAyxKar 040K, KOTOpbl€ HAYMHAIOTCS CUMBOAOM {
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¥ OKaHYMBAIOTCA CUMBOAOM }. VIMEHHO MO®TOMY CTPOKM HPOTPaMMBI C BTUMM CMMBOAaMU
He OKaHYMBAIOTCS TOUKOI C 3arrsIToil. baoku oOecriednBalOT MeXaHM3M TPYIIIMPOBAHUS OIle-
paTOpOB I paccMaTpUBAIOTCS Aalee B DTOI I1aBe.

IlepBrlit cMBOA } B aHaAM3UPyeMOJ IIporpaMMe 3aBepllaeT MeTo4 Main (), a BTO-
poit — omnpeseaeHne Kaacca Example.

W naxoner;, 3 C# pa3angaioTcs MpONMCHBIE U cTpodHble OykBel. Hecobaroaenne »Toro
MpaBMJa MOJKET IPMBECTH K Cephe3HBIM OCAOXKHeHUAM. Tak, ecam BBl HEYMBIIIA€HHO Ha-
Oepete main BMecTO Main mam xe writeline BMecTo WriteLine, aHaamMsupyeMas Ipo-
rpaMMa OKaxkeTcs ommbouHoit. boaee toro, kommuastop C# He IIpeaOCTaBUT BO3MOKHOCTD
BBIITIOAHUTH KAAaCChl, KOTOpPhIe He CoAep>KaT MeTo4 Main (), XOTsI U ckomnuiupyem ux. Ilo-
BTOMY eCAU BB HeBepHO HabepeTe MMs MeToJa Main, TO MOAy4YUTe OT KOMIMAATOpa CO-
oOrrerne o6 omuobKe, yBeJOMASIONIee O TOM, YTO B UCHOAHsAeMoM ¢aiide Example.exe He
ompeJe/leHa TOUKa BXOAa.

OG6paboTka CMHTAaKCU4YECKMUX OLINOOK

Ecan BB TOABKO HauMHaeTe M3ydaTh IIpPOTpaMMMpOBaHME, TO BaM CJeAyeT HaydUThCT
MpaBUABHO VICTOAKOBBIBATh (M pearMpoBaTh Ha) OMIMOKM, KOTOpBIE MOTYT IOSBUTHCA IIPU
MIOMIBITKE CKOMITMAMPOBATh ITporpaMMy. BOABIMMHCTBO OMIMOOK KOMIMASIIUM BO3HUKAET
B pesyaAbTaTe OIledaTOK Ipy Habope MCXOAHOTO TeKCTa IpOrpaMMEL. Bce mporpaMMucThI
paHO MAM TO3JHO OOHapYKMBAIOT, YTO IPM HabOpe MCXOAHOTO TeKCTa IIPOTpaMMEI OYeHb
AeTKO cAeaaTh omedaTky. Ilpasaa, ecam Bbl HabepeTe YTO-HMOYAL HEIIPaBUABHO, KOMIINAS-
TOP BBIAACT COOTBETCTBYIOIIlee COODIIeHMe O CUHMAKCUeCKOl 0uiibKe TIPYU TIOMBITKE CKOMIIN-
AVIpOBaTh Ballly IporpaMMy. B TakoMm coobmreHun oOBIYHO yKa3LIBaeTCsl HOMEpP CTPOKMU JIC-
XOZAHOTO TeKCTa IIpOrpaMMEI, TAe Oblla oOHapy>kKeHa OINMOKa, a TakKe KPaTKO OIVCHIBAeTCs
XapaKTep OIITUOKIH.

HecmoTpst Ha BCIO ITOA€3HOCTh COODOIIEHMI O CHMHTaKCMYECKMX OIMMOKaX, BBIAaBaeMBIX
KOMITMAATOPOM, OHM MHOTJa BBOAAT B 3a0ayxkJeHme. Beap xommmasTop C# mpITaerca ms-
BA€Yb KaKOM-TO CMBICA M3 MCXOAHOTO TeKCTa, KaK OBl OH HU OBl HabpaH. VIMeHHO 1O 9TO
pydyHe OmMOKa, O KOTOPOM coODIaeT KOMIIMASATOP, He BCerda OTpaykaeT HaCTOAIIYIO
MIpUYMHY BO3HUKIIETO 3aTpyAHeHM:. HeyMBIAeHHEII HpOIycK OTKpHIBaoIiel GpurypHoi
CKOOKM T0ocae MeToja Main () B pacCMOTPEHHOM BHIIIIE IpUMepe IIPOrpaMMBI IIPUBOANUT
K TIOSBAEHUIO IIPUBEAEHHOI HIDKe I10CAe]0BaTeAbHOCTH cooOmeHnii o6 ommbkax mpu
KOMITMAAIINY JAAHHOM IIPOTpaMMBI KOMIIMASATOPOM KOMAaHAHOM CTpoKM csc. (AHaaormd-
HBIe OIMOKM ITOABASIOTCS IPY KOMITMAAIMY B MHTETPUPOBAHHOMN cpeje pasdpaboTku Visual
Studio.)

EX1.CS (12, 21) : omumbka CS1002: ; oxmmasocChb

EX1.CS (13, 22) : oumbka CS1519: HemonycTtmmas Jjekxkcema ' (' B
OOBABJIEHVM uJIeHa KJlacCa, CTPYKTYPH WM mMHTepberca

EX1.CS (15, 1) : oumbka CS1022: TpebyeTcsa omnpenejieHMEe TuUlla

WM IPOCTPpaHCTBa MMeH JMOO MpM3HAK KOHLA oania

OueBngHo, 4TO MepBoe cooOIreHre 06 ommbKe HeAb3s CINTATh BEPHBIM, ITIOCKOABKY ITPO-
IIyIIleHa He TOYKa C 3aIATol, a purypHas ckobxa. JBa aApyrux coobmenns o6 ormmubdKax BHO-
CAT TaKyIo Ke ITyTaHUITy.

V3 Bcero mM3A0KeHHOTO BHIIIE CAeAyeT, YTO eCAM IIporpaMMa COJAepP>KUT CHUHTaKCude-
CKYIO OIMMOKy, TO COODIIeHUs KOMIMASATOpa He cAelyeT IOHMMAaTh OYKBaJAbHO, ITOCKOALKY
OHM MOTYT BBeCTU B 3a0AyXKAeHue. JAs BBHIABA€HNUSA UCTUHHON IIPWYMHBI OIIUOKU MOXKeT
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OTpeOOBaTLCSI KPUTHUECKUIT IepecMOTp cooOmieHus o6 ommubdke. Kpome Toro, moaesHo
IIpOaHaAM3NPOBaTh HECKOABKO CTPOK KOJAa, MPeAIIecTBYIOIINX TOI CTpOKe, B KOTOPOW 00-
Hapy>XeHa coobiraemas ommoOKa. JIHoraa o6 ommbKe coobIaeTcss AWIND depe3 HeCKOABKO
CTPOK ITOCAe TOTO MecCTa, TAe OHa AeJICTBUTEABHO IIPOM30IILAa.

HesHaunTenbHoOe 3MeHeHne NporpaMmmbl

HeCMOTp}I Ha TO 4YTO IpMBEJAEHHAasI HJVJKE CTPOKa YKa3bIBa€TCsl BO BCEX IIpUMepax IIpo-
TpaMM, pacCMaTpUBa€MbIX B DTON KHIITEe, (I)OpMa/lI)HO OHa He Hy>KHa.

using System;

TeM He MeHee OHa yKa3bIBaeTcCs paju y400cTBa. DTa CTpOKa He Hy:KHa IIoTOoMy, uto B C#
MOKHO BCeTAa MOAHOCTIO 0npedeAumb UM C IIOMOIIBIO IPOCTPAHCTBA MMEH, K KOTOpOMY
OHO IIpMHagaexuT. Hanpumep, crpoxy

Console.WritelLine ("llpocTas nporpamma Ha C#.");

MO>KHO TIepemcaTh cAeAyIomnM 00pa3oM.

System.Console.WritelLine ("llpocTas nporpamMa Ha C#.");
TaxuMm o0pas3oM, IepBHI IPUMep IPOrPaMMbI MOKHO BUAOU3MEHUTS TaK.

// B BTy BepcCHi He BKJIOUEeHa CTpoka "using System;".
class Example {

// Jobas nporpamMa Ha C# HaumMHaeTCcs C BHBOBa MeToma Main () .
static void Main () {

// 3Bmeck mMsa Console.Writeline MOJIHOCTBI ONpPEIEJIeHO.
System.Console.WriteLine ("llpocTas nporpamMa Ha C#.");

YkasbIBaTh IMPOCTPAaHCTBO MMeH System BCAKMII pas, KOrda MCIOAL3YeTCSl YdeH DTOro
MIPOCTPaHCTBa, — JAOBOABHO YTOMUTEABHOE 3aHATIE, U ITODTOMY OOABIIMHCTBO IIPOTpaM-
muctoB Ha C# BBOAAT AUPEKTUBY using System B Hayade CBOUX IIpOrpaMM, Kak ®TO cAe-
AaHO B IIpUMepax BceX IIporpaMM, IIpuBeJeHHBIX B gaHHOM KHmre. CaelyeT, O4HAKO, IMeTh
B BUAY, 9TO A1000€ VMM MOXKHO BCerJa OIpeAeAuTh, SBHO yKa3aB ero IIPOCTPaHCTBO MMEH,
ecAu B 9TOM eCTh HeODXOAVMOCTb.

Btopas npocTtas nporpamma

B s3pIke TIpOorpaMMMpOBaHM:, BEpOSTHO, HeT ©oJee Ba’KHOV KOHCTPYKIINM, YeM Ilepe-
MeHHas. [lepemeritas — TO MMeHOBaHHasl 004acTh aMATH, 4451 KOTOPOIT MOXKeT OBITh yCTa-
HOBAeHO 3HadeHre. OHa Ha3BIBaeTCs IT€PEeMEeHHOI IIOTOMY, YTO ee 3HadeHIe MOXXeT OBITh
M3MEHEHO IO XOAY BBIIIOAHEHMS IPOrpaMMbl. VIHBIMU CA0BaMU, COAEPKUMOe IIepeMeHHON
NOAAEKUT U3MEHEHMIO U He SBASeTCS IOCTOSHHBIM.

B npuBeaeHHOI HIKe IpOrpaMMe CO34al0TCs ABe IlepeMeHHble — X I Y.
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// DTa mporpamMMma OEMOHCTPUPYET [IpMMeHeHMEe [IepEeMEeHHEX .
using System;

class Example2 {
static void Main () {
int x; // 3meck oOBABIAETCH NEepeMEeHHad
int y; // 3mech OOBABJIAETCHA elle ONHAa [NepeMeHHad

x = 100; // 3mech mepeMeHHOM X NpucBauBaeTcs 3Hauenme 100
Console.Writeline ("x comepxur " + x);
y =x/ 2;

Console.Write ("y comepxur x / 2: ");
Console.WriteLine (y);

BrirmoaHeHue 9TOM IIporpaMmbl gaeT CAe,ZLyIOH_U/IIZ pesyabTart.

x comepxut 100
y comepxmuT x / 2: 50

B aT0I1 IMporpaMme BBOAUTCS psAJ, HOBBIX MOHATHIL. ITpexxae Bcero, B oniepaTope
int x; // 3mech OOBABJIGETCH MNepeMeHHas

00DABASIETCS TIepeMeHHasl I1eA049NCAeHHOTO TUIla ¢ nMeHeM x. B C# Bce mepeMeHHbIe J01K-
HBI OOBABAATBCSA A0 MX IpuMeHeHusa. Kpome Toro, Hy>XHO 00s3aTeAbHO yKa3aTh TWUII 3Ha-
4eHUs1, KOTopoe OyJeT XpaHUThCS B ITepeMeHHOI. DTO TaK Ha3bIBaeMBINl Myt IepeMeHHOI.
B saHHOM mpuMepe B TIepeMeHHON X XPaHUTCA I1eA0YMCAeHHOe 3HadeHue, T.e. IleJ0e YMCAo.
Aas obbasaenus B C# ITepeMeHHON IIeA0YMCAEHHOTO TUIIa IIepej ee MMeHeM yKa3bIBaeT-
¢ KaoueBoe ca0Bo int. Takum oOpa3oM, B IpuBeAE€HHOM BBIIIE OIlepaToOpe OOBIABASETCS
IIlepeMeHHas X TUIIa int.
B caeayiomieit crpoke 06bABASETC BTOPast IepeMeHHas C IMEHEM .

int y; // 3mech obObABJAETCH elle OIHA MepeMeHHas

Kak Bmaure, sTa mepemMeHHas OOBABASETCA TaKUM >Ke 0Opa3oM, KaK U IIpeblAyInas,
3a MICKAIOYEHMEM TOIO, 4TO el IIPUCBanBaeTcsl APyroe M.
B 1ieaom, 4451 0ObsiBA€HMS IE@PEMEHHOM CAY>KUT CAeAyIOIINIi oIlepaTop:

THI MM _IEPEeMeHHOM;

rde Turo — DTO KOHKPETHBIN TUII 00BIBASIEMON EePEeMEHHOM, a MMS HEePEMEHHOM — UM
camoi1 nnepeMenHoii. ITomumo tuna int, B C# noagep>xusaercs psg ApyrX TUIIOB AaHHBIX.
B caeayromieii cTpoke mporpaMMBbl IIepeMeHHOI x IIpucBauBaeTcs 3HadeHue 100.

x = 100; // 3mech mepeMeHHOM X NpucBamBaeTcsa 3Hauenme 100

B C# omeparop mnpucsamBaHus 0OO3HadaeTCs OAMHOYHBIM 3HAaKOM paBeHCTBa (=).
JaHHbI OIlepaTop BBIIOAHSET KOIMPOBaHMe 3HAUYEHMUS, PacliOA0XKEHHOTO CIIpaBa OT 3HaKa
paBeHCTBa, B IIepeMeHHYI0, HaXOASIIYIOCs cAeBa OT Hero.
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B caeayromieit crpoke mporpaMMbl OCyIIeCTBASIETCSI BBIBOJ, Ha ®KpaH TEKCTOBOM CTPOKMU
"X comepxmuT " U 3HaYEHUs IIE€PEMEHHO X.

Console.WritelLine ("x comepxur " + X);

B »TOM oOmeparope 3Hak + ODO3HA4YaeT, UYTO 3HaueHNe IIePeMEeHHOI X BBIBOAUTCS BCAeJ
3a MIpejIIecTBYIOIell eMy TeKCTOBO CTpokoii. Ecam oOOOIINMTHL ®TOT YacTHBIM cAydail, TO
C IIOMOIIBIO 3HaKa oIepaluy + MOXKHO OpraHM30BaTh ClLIeIL1eHle KaKOro YTOAHO 4yucaa Dae-
MEHTOB B O4HOM OIlepaTope C BHI30OBOM MeToga WriteLine ().

B caeayromeit cTpoke mporpaMMel IepeMEHHOI Y IPpUCBAaMBaeTCs 3HadeHMe IIepeMeH-
HOWM X, Ae/€HHOe Ha 2.

y =x/ 2;

B sTOIl1 CcTpOKe 3HaueHMe IepeMEHHON X AeAUTCS Ha 2, a IIOAYyYeHHBIN pe3yaAbTaT CO-
XpaHseTcsl B ITepeMeHHOM y. Takmm o0pa3oM, HocAe BBIITOAHEeHM: AaHHOM CTPOKM B Ilepe-
MEHHOI y cogep>kutcs sHadeHnue 50. IIpu 9ToM 3HaueHMe repeMeHHON x He MeHseTcs. Kak
7 B OOABITIMHCTBE APYTUX SA3BIKOB ITporpammuposanns, B C# mogaep>KusaroTcs sce apudme-
TUYECKIIE OIIepaly, B TOM YMCAE U IIePeYMCAE€HHbIe HIDKE.

+ CrnoxeHue
- BbluntaHme
*

YMHOXeHne
/ Henenve

PaCCMOTpI/IM AB€ OCTaBIINEC CTPOKU ITPOrpaMMBbl.

Console.Write("y comepxur x / 2: ");
Console.WriteLine (y);

B ®Tmx crpoxax oOHapy>kuBalOTCs ellle gBe OCOOeHHOCTU. Bo-TiepBhIX, 445 BBIBOAA TeK-
CTOBOI CTPOKM "y comepxmuT x / 2: " Ha 9KpaH UCIIOAb3YeTCs BCTPOEHHBIN MeTOo Write ().
Ilocae ®TOIl TeKCTOBOM CTPOKM HOBas CTpOKa He caAeayeT. DTO O3HayaeT, 4TO
HOCAeAYIOIINI BBIBOJ, 6yAeT OCyIIleCTBAEH B TOI >Ke caMoil cTpoke. MeTtog Write () mo-
AoDeH MeToay WriteLine (), 3a MCKAIOUeHMEM TOIO, YTO ITOCAe Ka>KAOTO €ro BBI30Ba BbI-
BOZ He HauMHAeTCsl C HOBON CTpOKU. VI BO-BTOpHIX, oOpaTuTe BHUMAaHIE Ha TO, YTO B BBHI-
30Be MeToga WriteLine () yKa3blBaeTCsl TOABKO I€peMeHHas y . Oba Meroga, Write ()
n WriteLine (), MOTYT OBITH MCIIOAB30BAHBI A4S BEIBOJA 3HAUYeHUI AIOOBIX BCTPOEHHBIX B
C# Turos.

ITpexxae yeM ABUTATBHCA JaAbllle, CAeAyeT YIIOMSIHYTH elle 00 OAHOI 0COOEHHOCTV OObsIB-
AeHus IlepeMeHHBIX. /JBe uAM DoJee IlepeMeHHBIX MOXKHO yKas3aTb B OJHOM oOIlepaTope
o0naBaenusa. Hyxno aums pasjeanTs nx 3anatoil. Hampumep, nmepemenHsre x u y MOIyT
OBITH OODBABAEHBI CA€AYIOIIIM 00pa3oM.

int x, y; // oBe mnepeMeHHbE OOBABJIAKNTCA B OIHOM OIepaTope

NMPUMEYAHUE

B C# BHegpeHO cpeacTBO, Ha3blBaeMOE HEABHO TUMMW3UPOBAHHOW NepeMeHHOW. HesBHO
TUNW3VPOBAHHLIMU  SIBNSILOTCA  TakMe MNepeMeHHble, TWM KOTOpbIX aBTOMAaTWYecku onpeaensieTcs
komnunsitopom. MoapobHee HESIBHO TUNU3VMPOBAaHHbLIE NEPEMEHHbBIE paccMaTpuBatoTCs B rnase 3.
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Apyrve TUnbl AaHHbIX

B mpeanigymieM mnpumepe mporpaMMbl MCIIOAL30BaAMCh HepeMeHHble Tmma int. Ho
B IIEPeMEHHBIX TUMA int MOIYT XpaHUTLCS TOABKO Ileable uKcaa. VIX HeAb3s MCII0Ab30BaTh
B OIlepauMsX C YMCAaMU, UMEIOLIMI 4p06Hy10 yacTts. Hanmpumep, nepemennast tumna int
MOXeT cogep>KaTb 3HadyeHMe 18, Ho He 3HaueHne 18,3. IlpaBaa, int — Aaaexko He eAVHCTBEH-
HBIVI TUII AQHHEIX, omlpedeaseMbIx B C#. Jas omepaumii ¢ 4mcaamy, MMeIOIIMMU 4po6Hy10
yactp, B C# IpeayCMOTPEHBI ABa TUIIA JAaHHBIX C nasaroneyt Toukoir: float u double. OHu
0003HaYa0T YMCAOBbIE 3HAYEHUS C OAVHAPHOM U ABOMHOM TOYHOCTBIO COOTBETCTBEHHO.
U3 9THX ABYX TUIIOB Yallle BCEro UCII0Ab3yeTcs Tuil double.

Aast oObsIBAEHUST epeMeHHOM TuIla double CAYKUT omepaTop

double result;

rae result — DTO UM nepeMeHHoﬁ Tuna double. A IIOCKOABKY IlepeMeHHast result
MMeeT TUII AAHHBIX C IIAaBalOIell TOYKOM, TO B Hell MOTYT XPaHUTbLCSA TaKye 4MCAOBLIe 3Ha-
yeHMs], KaK, Hampumep, 122,23, 0,034 mnan -19,0.

Aast Aydiiero HNOHMMaHUs OTAMYMIT MeXAy TUIIaMM AaHHBIX int m double paccmo-
TPUM TaKO¥ NPUMeP IPOTPaMMBEL.
/ *

JTa nporpaMMa IOEeMOHCTPUPYET OTJINUMS

MeXIy TUIIaMM IOaHHEIX int m double.

*/
using System;
class Example3 {
static void Main () {
int ivar; // OOBIBUTH LEJIOUMCIIEHHYK [I€PEMEHHYI

double dvar; // oBBABUTH MMepPeMeHHyl C IJjlaBapliell TOUYKOM

ivar = 100; // OpucCBOMTL HepeMeHHOM ivar s3HaueHume 100

dvar 100.0; // upucBouTh nepemeHuHoi dvar szHauenme 100.0

Console.WriteLine ("McxomHoe 3HaueHme ivar: " + ivar);
Console.WriteLine ("McxonHoe 3HaueHme dvar: " + dvar);

Console.WritelLine(); // BHBeCTM NyCTy0 CTPOKY

// Pa3smenuTb 3HAUeHMa OO0eux MNepeMeHHHX Ha 3.
ivar = ivar / 3;
dvar = dvar / 3.0;

Console.WriteLine ("3HaueHMe ivar mnocJjse gmgejieHusa: " + ivar);
Console.WriteLine ("3HaueHue dvar nocJjse gmgejeHusa: " + dvar);

Hixe IpUBEAEH pe3yAbTaT BhIIIOAHEHIIA HpMBeAEHHOIZ BBIIIE IIPOTPAMMBI.

VicxonHoe 3HaueHue ivar: 100
VicxonHoe sHaueHue dvar: 100
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BHaueHMe 1ivar nocJe nejyieHmusa: 33
B3HaueHue dvar nocjye mejyeHmus: 33.3333333333333

Kak Buanure, npu geseHnn 3HaueHM:s IlepeMeHHOM ivar Tuma int Ha 3 ocraeTcs AUIIb
Ileaast 9acTh pesyabTata — 33, a ApoOHas ero 4acTh TepseTcs. B To >xe Bpems mpu JeaeHNn
3HaYeHMs IlepeMeHHoNn dvar Tuma double Ha 3 4po6Ha}1 JacTh pe3yabTaTa COXpaHsIeTCs.

Kax gemoHncTpupyer AaHHBIN IpUMep HPOTpaMMBI, B UMCAOBBIX 3HAUEHUAX C IL1aBaio-
miell TOYKOM CAeayeT UCIIOAb30BaTh ODO3HaueHMe caMoil AecsATuyHoi Touku. Hampumep,
3nauenne 100 B C# cunraercs 1ieabim, a 3HaueHne 100,0 — c raaBaromien TOYKOA.

B samHOI mporpamMMe OOHapy’KMBaeTCs ellle OgHa OCODeHHOCTDh. /As BBIBOAA ITyCTOM
CTPOKM AOCTAaTOYHO BbI3BaTh MeTOA WriteLine () Oe3 ApPryMeHTOB.

Ture! 4aHHBIX C IAaBaIOLEl TOUYKON 3a4acTyIO UCIIOAb3YIOTCA B OIepalusaX C pealbHBIMU
YICAOBBIMM BeAMYMHaMU, TAe OOBIHO TpeOyeTcst ApobHas dacTh umcaa. Tak, mpuBejeHHas

"

HIIKe IIpoTrpaMMa BBIUMCAsIeT IA0IIaab KpyTa, MCII0AB3Y s 3HadeHne 3,1416 uncaa "mim'".

// BHUMCIMTL [JIOWANL KPyTa.
using System;

class Circle {
static void Main() {
double radius;
double area;

radius = 10.0;
area = radius * radius * 3.1416;

Console.Writeline ("Ilmomans paBHa " + area);

Brinmoanenne 9Toit mporpaMMBl 4aeT cAeAyIOIIuil pe3yAbTar.
[omans paBHa 314.16

O‘{GBI/IAHO, 9TO BRIYMICJAEHNE IIA0INagu Kpyra He A4aa0 ObI YA0BAE€TBOPUTEABHOIO pe3yAb-
TaTa, eCAn OBl IIp1 DTOM He NMCITIOAB30BaAlICh JaHHbBIE C H/laBaIOH_[eﬁ TOYKOI.

[Ba ynpaBnsowmx onepatopa

Brimoanenue mporpaMMbl BHyTpU MeTo4a (T.e. B €TO TeAe) IPOMCXOAMUT IOCAeA0BaTeAb-
HO OT O4HOIO oIlepaTopa K APYyIOMy, T.e. IO IeIIOUKe CBepXy BHM3. DTOT MOPAAOK BBIIIOA-
HEHMSI TIPOrpaMMBbl MOXKHO M3MEHUTh C IIOMOIIBIO Pa3AMYHBIX yIIPaBASIONINX OIIepaTOpOB,
noaaepxusaemMbix B C#. boaee moapobHO ympaBASIONINEe OIepaTopsl OyAyT pacCMOTpPEHBI
B Ja/AbHeNIeM, a 34eCh OHM IpPeACTaBAEHbl BKPaTIle, IIOCKOABKY JMICIIOAB3YIOTCS B IIOCAEAYIO-
IIVX HpUMepax IporpaMM.

YcnoBHbIN onepaTop

C momompio ycaoBHOTo omeparopa if B C# MOXKHO OpraHM30BaTh BEIOOPOYHOE BHITIOA-
HeHMe Jactu nporpammsl. Oneparop if gerictByer B C# mpaKTMYeCKU Tak >Ke, KaK U OIlepa-
TOp IF B A1000M APYroM sA3BIKE ITPOTPaMMIpPOBaHN. B 9acTHOCTH, C TOUKM 3peHMS CUHTaK-
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cuca oH ToxxAectseH oneparopam 1if B C, C++ u Java. Huxe npusegena npocrerimas popMma
9TOTO oIleparopa.

if (ycomoBme) omepaTop;

3ech ycioBme TpeACTaBAseT codorl OyaeBo, T.e. A0TMYecKoe, BLIpakeHMe, IPUHIMAaIo-
IIjee OAHO W3 ABYX 3HadeHuil: "mctmHa" mam "a10X5". Ecam ycaosue mMCTMHHO, TO omepaTop
BBIITOAHSIETCSI. A €CAM yCAOBUE AOXHO, TO BBIIOJAHEHNE IIPOIPaMMBbl IIPOMCXOANUT, MUHYS
oneparop. Huke npuseaeH npuMep IpyMeHeHNs yCAOBHOIO Olleparopa.

if (10 < 11) Console.WriteLine("10 menpme 11");

B ganHOM mpumepe yca0BHOe BbIpa’keHMe IPUHUMAET MCTUHHOE 3HAadyeHUe, IOCKOABKY
10 mensmre 11, u mosTOMYy MeToA WriteLine () BHIOAHAETCA. A Telleph pacCMOTPUM APY-
IOV MpUMep.
if (10 < 9) Console.WriteLine ("He nomjexuT BHBOIY") ;

B szannom mpumepe 10 He mennine 9. CaeaoBaTeabHO, BRI30B MeToda WriteLine () He
IpON30NAeT.

B C# ompeseaen moaHbI HaOOp OIepaTOpOB OTHOIIEHNs, KOTOPhIe MOXKHO JMCIIOAB30BaTh
B YCAOBHBIX BhIpaskeHMs1X. Huoke nepeuncaeHsl Bce 9TU OepaTOpPhl U X OOO3HAYEHNSL.

Onepauus 3HaueHue

< MeHbLue

<= MeHbLUe unmn paBHo
> BonbLie

>= Bonblue unu paBHo
== PaBHO

= He paBHO

Aaaee caejyeT mpuMep ellle OJHON IPOrpaMMBI, AE€MOHCTPUPYIOIIeN HIpUMeHeHNe
YCAOBHOTO oreparopa if.

// TpOIeMOHCTPMPOBATL NPUMEHEHME YCJIOBHOTO omneparopa if.
using System;
class IfDemo {

static void Main() {
int a, b, c;

a = 2;
b = 3;
if(a < b) Console.WritelLine ("a meHbme b");

// He mnomjexmT BEBOLY .
if(a == b) Console.WritelLine ("3Toro HMKTO He yBUIUT") ;

Console.WriteLine () ;

c =a - b; // ¢ comepxur -1
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Console.WritelLine ("¢ comepxut -1");
if(c >= 0) Console.WritelLine ("3HaueHue C HeOoTpULATEJLHO") ;
if(c < 0) Console.WritelLine ("3HaueHue C oTpuuaTesbHO");

Console.WriteLine () ;

c =b - a; // Tenepnr c comepxuTr 1

Console.WritelLine ("c comepxut 1");

if(c >= 0) Console.WritelLine ("3HaueHue C HeoTpuLATEJLHO") ;
if(c < 0) Console.WritelLine ("3HaueHue C oTpuuaTesbHO ")

Bor x KaKOMy pe3yabTaTy IPUBOAUT BRIITIOAHEHNIE AaHHOIZ IIporpaMMBbl.

a MeHble b

c comepxuT -1
3Ha4eHMe C OTpMUATeJIbHO

c comepxuT 1
3HaYeHMe C HeOTPpHULAaTEeJIbHO

ObparuTe BHUMaHIe Ha elrje 04Hy 0COOEHHOCTB 9TOI IIporpaMMEL B ctpoke
int a, b, c;

Tpu IriepeMeHHble, a, buc, OO BSIBASIIOTCS CIIVICKOM, pa3geAasieMbIM 3aIlsITbIMU. Kaxk ynomn-
HaAOCh BbIIIIE, €CAn Tpe6yeTC$1 OOBSIBUTD ABE VAN 0ozee rnepeMeHnHple OAHOIO M TOIO JKe
THUIIa, 5TO MOXHO CJeaaTh B O4HOM OIlepaTope, pa3jeAnB X VIMeHa 3aIlsITbIMIL.

OnepaTtop uukna

A5 IOBTOPHOTO BBHIIIOAHEHUs II0CAeA0BaTeAbHOCTU OIepaluil B IIpOTpamMMe MOKHO
opraHmsoBath yukA. SI3pk C# oramdaercs OOABIIMM pa3HOOOpasMeM ITUMKAMYECKNMX KOH-
cTpyknmit. 3gech OyaeT paccMoTpeH omepartop nukaa for. Kak m y omepatopa if, y ome-
patopa for B C# umetorca anaaoru B C, C++ u Java. Hioke nmpusegena mpocreiimmas ¢popma
HTOTO oIleparopa.

for (munmanuszanmusa,; ycjaoBme; uTepalms) onepaTop;

B camor1 obmeit popme B YaCTU mHMIMaIM3AaLMsS AAHHOTO OllepaTopa 3ajaeTcsl Hadalb-
HOe 3HaJyeHUe ITepeMeHHO YIIpaBAeHNus IMKAOM. YacTh yciioBme TpejcTaBaseT cOOOM
OyAaeBo BhIpa’keHIe, IPOBepsIOIIee 3HaUeHNe ITepeMeHHOM yIlpaBAeHNs IuKAoM. Ecam pe-
3yAbTaT IPOBEPKU MCTUHEH, TO LKA Ipogoaxaercs. Ecam ke oH A0XKeH, TO LKA 3aBep-
maeTca. B gactu mrepanms ompeaeasercs IMOPSAOK U3MEHEHIs IepPeMeHHON yIpaBAeHUs
LIMKAOM Ha KaXkAOM IIare I1KAa, KOTAa OoH mopropsercsa. Hiske npusesen npumep KpaTKO
OpOrpaMMBl, A€MOHCTPUPYIOIIel IPMMeHeHNe orepaTopa nukaa for.

// TpOOEeMOHCTPUPOBATL [NPMMEHeHMe oneparopa uukia for.
using System;

class ForDemo ({
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static void Main () {
int count;
for (count = 0; count < 5; count = count+l)

Console.WriteLine ("2To momcueT: " + count);

Console.WriteLine ("T'oToBo!") ;

Bor kak BBITASIAUT pe3yAbTaT BbIIIOAHEHVIST AaHHOf/l IIporpaMmal.

910 nomcueT: 0
3T0 nomcuyerT:
3TO0 nomcuyer:
3T0 nomcuyerT:
3TO0 nomcuyer:
T'oTroBO!

N w N

B sanHOM npuMepe count BBIIIOAHSAET POAb IepeMeHHON yapaBA€HU:I IIMKAOM. B unn-
OMaAV3UPYIOIIeN 4acTu orepaTopa nukaa for 3adaercs HyaeBoe 3Ha4eHMe DTOM IepeMeH-
HOI. B Havyaze Ka’kA0ro miara uKJAa, BKAIOYas ¥ IEePBbIil, IPOBePsIeTCs ycaoBue count < 5.
Ecau sra IpOBEPKa AaeT UCTUHHBIN pe3yAbTaT, TO BBIIIOAHSIETCS OIlepaTop, COAep>Kalluin
Mmetoa WriteLine (). Jazsee BBIITOAHIETCS uTepaloHHasl 4YacTh oleparopa nukaa for,
rJe 3HadyeHue IIepeMeHHON count yBeAMYMBAETCS Ha 1. Dror IIPOIIeCC ITOBTOPSIETCS A0 TeX
IIOp, IOKa 3HayeHUe IIepeMeHHO} count He AOCTUTHET BeAM4YMHHI 5. B ®TOT MOMeHT mpo-
BepKa YIIOMSHYTOIO BBIIIE YCAOBMUS AA€T AOXHBINA Pe3yAbTaT, 9TO NPUBOAUT K 3aBEPIICHIIO
uKAa. Beimoanenne HPOTPaMMBI ITPOAOAKAETCSI C OIIEPATOPa, CAEAYIOIIEro I10cAe [UKAa.

/11000MIBITHO, YTO B nporpammax, npod)eccmonaA},Ho Harmcadubix Ha C#, Bl BpsiA AV YBU-
AVTE UTEPALIMOHHYIO YacTh Olleparopa II1MKJa B TOM BUAE, B KAKOM OHa ITpeACTaBAeHa B IIpuU-
BEAEHHOM BBIIIIE ITPUMEpPEe IIPOTPAMMEBI, T.€. BBl PE€AKO BCTPETUTE CAEAYIOIIYIO CTPOKY.

count = count + 1;

Aeao B ToM, uto B C# mMeeTcs CIlelMaABHEIN OIEepaTOp MHKPEeMEHTa, BBIIOAHSIIOMINIL
npupaiieHne Ha 1 3HaueHMe IIepeMeHHOI, 1AM TaK Ha3hlBaeMOIo oIlepaHJa. DTOT omepaTop
obozHavaeTcs AByMsA 3HaKaMm + (++). VIcroansys omepaTop MHKpeMeHTa, MOXKHO IIeperti-
caTh IpUBEeAEHHYIO BEHIIIIE CTPOKY CAeAyIOIINM 00pa3oM.

count++;

Takum o6pa30M, orepaTtop nnkKaa for wus TIpUBEAEHHOIO BBIIIE ITpVIMepa ITpOorpaMMbl
OOBIYHO 3aITMCHIBAETCS B cAeayronieM Brje.

for (count = 0; count < 5; count++)

OmnpoOyiite 9TOT Hoaee KpaTKUIl CITOCOO 3arCy MTepalyOHHONM YacTy IMKAa. Ber camu
MO>XKeTe yOeAUTBCS, YTO AaHHBIN IIVMKA BBHITIOAHAETCS TaK Ke, KaK 1 ITpex/e.

B C# umeetcs TakKe oreparop AeKpeMeHTa, 0603HauaeMbIil AByMs gedpucaMu (--). DTOT
oIepaTop yMeHbIIlaeT 3HaueHUe orlepaHja Ha 1.

Ucnonb3oBaHMe KOQOBbIX 6510KOB

Eme ognum BaxkHBIM ®aeMeHTOM C# sBaseTcs k00osviii 0A0K, KOTOPBIA IIpeACTaBAseT
coboi1 rpynmy orneparopos. /Aas ero opraHM3aluy AOCTaTOYHO PacloOAO0XKUTL OIepaTOphI
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MeXAy OTKpHIBaIOIell ¥ 3aKphIBaiomeli GpurypHeIMy ckoOkamu. Kak ToAbKO KOAOBEIN 010K
OyJeT co3jaH, OH CTaHET AOTMYECKUM DJAEMEHTOM, KOTOPHIII MOXHO JICIIOAb30BaTh B A1000M
MecTe IIpOrpaMMBbl, Iae IPUMEHseTCs OAMHOYHBIN omepaTop. B gactHOCTH, KOAOBBIN 040K
MOXKeT CAY>KUTb agpecaToM oniepaTopos if u for. PaccMoTpuM caeayromniuit onepatop if.

Ecan B saHHOM mpuMepe KoJa 3HaudeHMe ITepeMeHHOI w MeHBIIle 3HauyeHNs IlepeMeH-
HOII h, To 0ba omepaTopa BHIIOAHIIOTC B KOAOBOM 010Ke. OHI 06pa3yioT BHYTpU KOAOBOTO
6/0Ka eAVHBII AOTWYECKUII DAEMEHT, IIPUYeM OAUH He MOJKEeT BBIITOAHATHCA Oe3 Apyroro.
Taxum obOpasom, ecam TpeOyeTcs AOTMYECKU CBA3aTh ABa (MAm Ooaee) omepaTopa, TO AAs
DTON IIeAu cAeAyeT co3AaTh KOAOBEI 640k. C ITOMOIIBIO KOAOBBIX 00KOB MOXHO Goaee
5} PeKTUBHO U SICHO Peaanu30BaTh MHOTVIE aATOPUTMEL.

Hirxe mpuseaeH mpuMep IporpaMMBbl, B KOTOPOJ KOAOBBIN OAOK CAYXXUT AAs TOTO, YTO-
OBI ICKAIOYUTH JeAeHle Ha HyAb.

// TNpOnoeMOHCTPUPOBATHL [IPMMEHeHMue KONOBOIT'O OJioKa.
using System;
class BlockDemo {
static void Main () {
int i, 3, d;
j = 10;

// AnpecaToM 3TOTO omeparopa 1f CIyXMT KONOBENL OJIOK.

if(i !'= 0) {
Console.WritelLine ("1 He paBHO HYyJWL");
d=3/ i;
Console.WriteLine("j / i paBuo " + d);

Bor k KaKOMYy pe3yabTaTy IIPUBOAUT BbIIIOAHEHIIE AaHHOIZ IIporpaMmal.

i He paBHO HYJ
j / 1 paBHO 2

B aanHOM mpmMepe agpecaTom orrepaTopa if CAYXWUT KOAOBEIN 010K, a He e UHCTBEH-
HBI omepaTop. Ecan ycaosue, ynpasasioniee onepatopoM if, oKa3bIBaeTCs MCTUHHBIM, TO
BBIIIOAHAIOTCA TpM OIeparopa B KogosoM 0aoke. ITompobyiiTe 3ajaTh HyJeBoe 3HadeHIe
ITepeMeHHOI 1, YTOOBI ITOCMOTPETH, UTO U3 DTOTO MOAYIUTCH.

PaccmoTtpuM errie oAnMH IIpuMep, Tae KOAOBBIM OAOK CAYKWUT AAsl BRIYMCAEHUS CYMMBI I
npoussegenus uncea ot 1 go 10.

// BHUMCIUTL CyMMy M OpoM3Bemenme umcejy or 1 mo 10.

using System;
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class ProdSum {
static void Main () {
int prod;
int sum;
int 1i;

sum = 0;
prod = 1;

for (i=1; i <= 10; i++) {
sum = sum + 1i;
prod = prod * i;

Console.WritelLine ("Cymma paBHa " + sum);
Console.Writeline ("llpousBeneuue paBHO " + prod);

Hixe npuBeAeH pe3yAabTaT BbIIIOAHEHI AaHHOﬁ IIporpaMMmal.

CyMmma paBHa 55
[Ipon3BeneHre paeHO 3628800

B aaHHOM mpuMepe BHYTpM KOAOBOTO 0.10Ka OPTaHM3YeTCs ITMKA AAS BRIYMCAEHUSA CyM-
MBI U IIpousBeAeHns. B oTcyTcTBie Takoro 610Ka A5 AOCTVKEHMsI TOTO K€ CaMOTO Pe3yAb-
TaTa IPUIILA0Ch OBl OPraHM30BaTh ABa OTAEABHBIX IMKAA.

W mocaeanee: xoa0Bble 610KU He CHIDKAIOT 9 PEeKTUBHOCTh MPOTPaMM BO BPeMsI UX BBI-
noaHeHus. VIHBIMM caoBaMmy, HaAudue CUMBOAOB { M }, 0DO3HA4YaIOIIMX KOAOBBLIN OAOK,
HUKOMM O0Opa3oM He 3aMeAasieT BBIIIOAHEHNe HporpaMMbl. B aelicTBuUTeAbHOCTM HpuMe-
HeHMe KOAOBBIX 0J0KOB, KaK ITpaBUAO, IIPUBOAUT K IIOBBIIIEHUIO OBICTPOAENCTBUA U D-
JexTMBHOCTM TIpOrpaMM, IOCKOABKY OHM YIIPOIIAIOT IIPOrpaMMMPOBaHUE OIlpeeeHHBIX
aATOPUTMOB.

Touka ¢ 3ansiTon u ochopMrieHMe UCXOAHOro TEKCTa NporpamMmmbli

B C# Touka c 3ars1Toit 0003HavaeT KOHeIl ollepaTopa. DTO O3HaJyaeT, YTO KasKABIiI oItepa-
TOP B OTA@ABHOCTU AO0AKEeH OKaHUMBAThLCs TOUKOI C 3aIlATOI.

Kax BbI yXe 3HaeTe, KOJOBBII 0JAOK IpeacTaBaseT cO0OI HaOOp AOTMYECKU CBIA3aHHBIX
OIIepaToOpOB, 3aKAIOUYEHHBIX B PUIypHBIe CKOOKM. BA0K He OKaHUYMBaeTCs TOYKOI C 3aIlATO,
ITOCKOABKY OH COCTOMT U3 TPYIIILI OIlepaTOpoB. BmecTo »TOro okoHJaHMe KOAOBOTO 0J0Ka
0DO3HaYaeTCs 3aKphIBaIoIIell PUIyPHOI CKOOKOIA.

B C# xoHern cTpoku He O3HauaeT KOHeI] oIleparopa — O €r0 OKOHYaHU!U CBUAETEeALCTBYeT
TOABKO TOYKa C 3aIlATON. JIMEHHO MO®TOMY OIlepaTop MOXKHO IIOMeCTUTh B AI0DOI yacTu
crpoku. Hanpumep, na s1i3pike C# crpoku xoga

X = y;
y =y + 1;
Console.WriteLine(x + " " + y);

O3Ha4alOT TO >Ke caMOe€, YTO ' CTPpOKa Koga

X =y; vy =y + 1; Console.WriteLine(x + " " + vy);
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Boaee Toro, cocraBHble ®AeMeHTHI OIlepaTOpa MOXHO pacrojaraTh B OTA@AbHBIX CTPOKAX.
Hampuwep, caeayrommii pparmeHT Koga cautaercs B C# BIIoAHe AOITYCTUMBIM.
Console.Writeline ("3T0 mimuHHas CTpoka BeBOIA" +

X +y t+z +
"IONOJIHUTEJILHEM BEBOL") ;

Takoe pasbueHne AAMHHBIX CTPOK HEPEAKO IIPUMEHSIETCS AAsS TOTO, YTOOBI caeAaThb VIC-
XOAHBIN TEKCT MPOTpaMMBI 6oaee yA00HBIM A uTeHnsA. OHO ITOMOTaeT TakKe VMCKAIOUUTH
3aBOpauMBaHIe CAUIIKOM AANHHEIX CTPOK.

Bo3MO>XHO, BB y>Ke OOpaTWAM BHUMaHUEe Ha TO, YTO B IpPeABIAYIINX IIpuMepax Mpo-
rpaMM HeKOTOphle oIlepaTopbl OblayM HaOpaHbl ¢ orctynoMm. B C# somyckaercsa csoOoaHas
¢opma 3amucu. DTO O3HAYaeT, UYTO B3aMMHOEe PacCIOAOXKEHUe OIlepaTOpoB B CTPOKe He
nMeeT ocoboro sHaueHms. Ho c rogamm B mporpammMupoBanmm CJIOXWICS OOIIepUHATHIN
cTrAb 0pOPMAEHNS VICXOJHOTO TeKCTa IIPOrpaMM C OTCTYIIaMM, YTO CYIIIeCTBEHHO 00./erdaer
YTeHNe DTOTro TeKcTa. VIMEHHO 9TOMy CTHAIO CAeAyIOT IIpUMepHl IIporpaMM B JaHHON KHUTe,
YTO peKOMEHAYeTCs AelaTh U BaM. B COOTBETCTBUM C DTUM CTUAEM CA€AyeT AeAaTh OTCTYII
(B BMAE HECKOABKMX MPOOeA0B) IOocAe KaXKA0¥ OTKpPEHIBAIOIIeli (GUIYPHOM CKOOKM U BO3Bpa-
IIaThCs Hasda/, 1M0ocAe 3aKphIBaloIierl (pUIypHON CKOOKM. A 4451 HEKOTOPBIX OIIepaToOpOB Jaxke
TpedyeTcst 0TIOAHNTEABHBIN OTCTYII, HO 00 DTOM pedn IO¥iJeT Jaslee.

KnroueBblie cnoBa C#

OCHOBy AI000TO sI3BIKa IpOrpaMMMPOBaHNsI COCTABASIOT €ro KAI4YeBbI€ CA0Ba, ITOCKOAD-
Ky OHU OIIpeAeAsIOT CpeACTBa, BCTPOEHHbIe B HTOT S3bIK. B C# ompegeaeHsl ABa OOIIVIX TUIIA
KAIOUEBBIX CAOB: 3aApesepsuposarivie 1 KoHmexcmbvle. 3ape3epBUpOBaHHbEIE KAIOUeBble CA0Ba
HeAb3s VMCIIOAB30BaTh B MIMEHaX II€pPEeMEHHBIX, KAaCCOB 1AV METOAOB. Mx Mo>xHO MCI0AB30-
BaTh TOABKO B KayecTBe KAIOYEBHIX CA0B. VIMeHHO IIODTOMY OHM VI Ha3bIBAIOTCSI 3aApe3epeupo-
sanHoIMu. VIX MHOTAA eIlle Ha3BIBAIOT 3APe3epsuposaHHvlMi CAOGAMU, TIAVL 3APe3epsuposarHHolMu
udenmugurxamopamu. B nacrosiee spems B sepcun 4.0 s3pika C# onpegeaeno 77 3apesepBu-
POBaHHBIX KAIOYEBBIX €108 (Taba. 2.1).

Tabnuua 2.1. KntoyeBble cnoBa, 3ape3epBUpoBaHHbIe B A3blke C#

abstract as base bool break
byte case catch char checked
class const continue decimal default
delegate do double else enum
event explicit extern false finally
fixed float for foreach goto

if implicit in int interface
internal is lock long namespace
new null object operator out
override params private protected public
readonly ref return sbyte sealed
short sizeof stackalloc static string
struct switch this throw true

try typeof uint ulong unchecked
unsafe ushort using virtual volatile
void while
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Kpome Ttoro, B Bepcun C# 4.0 ompeseaensl 18 KOHTEKCTHBIX KAIOYEBBIX CAOB, KOTOpEIe
nprobpeTaroT ocoboe 3HadeHUe B OIpeseleHHOM KOHTeKCTe. B TakoM KOHTeKCTe OHU BEI-
MIOAHAIOT POAL KAIOUEBHIX CAOB, a BHe ero OHM MOTYT MCIIOAL30BaThCS B MMEHaX APYIUX
9AeMeHTOB IIpOorpaMMBbl, HalpuMmep B MMeHax nepeMeHHbIX. Caej0BaTeAbHO, KOHTEKCTHBIE
KAIOUeBbIe C10Ba pOpPMaabHO He SABASIOTCA 3ape3epsuposaHHbIMI. Ho, Kak mpaBmao, nx cae-
AyeT CYUTaTh 3ape3epBUPOBAaHHBIMM, M30eras MX IPUMEHEHUs B AI0OBIX APYTUX Iieasx. Beap
IpUMeHeHMe KOHTeKCTHOTO KAIOUeBOTO CJA0Ba B KadecTBe MMeHM KaKOro-HubOyAb ApPyroro
®AeMeHTa IIPOorpaMMBbl MOXKET IPUBECTH K IIyTaHMUIle, M IIODTOMY CYMTaeTCsl MHOTMMU IIpO-
rpaMMUCTaMI ITA0XO¥ ITpaKTUKOM. KoHTeKcTHBIE KAIOueBkIe CA0Ba ITpMBeJeHHl B Ta0A. 2.2.

Ta6nuua 2.2. KoOHTeKCTHbIe KnyeBble cnoBa B C#

add dynamic from get global
group into join let orderby
partial remove select set value
var where yield

NoeHTudmkaropbl

B C# maentudukarop mpejcraBaseT cobOll UM, NpUCBalBaeMOe MeTOJAy, IlepeMeHHOI
AU A10600My APYTOMY OIlpeeAsieMOMY I10/1b30BaTeleM D/eMeHTy IporpaMMsl. VaenTndn-
KaTopbl MOIYT COCTOATH M3 OAHOIO MAM HECKOABKUX CMMBOAOB. VIMeHa IepeMeHHBIX MOIYyT
HauMHATBCA ¢ 4100071 OykBBI aadpaBuTa MAM 3HaKa HogdepKuBaHusA. Jasee MOXeT caejoBaTh
Oyksa, udpa UAM 3HaK nogdepkusaHuA. C IOMONIBIO 3HaKa ITOAYEPKMBAHUSA MOSKHO IIO-
BBICUTH yA0009MTaeMOCTh UMEHN IepeMeHHOM, KaK, Hanpumep, line count. Ho naen-
TUQUKATOPHI, coJep>Kallliie ABa 3HaKa ITOAUYEpKUBaHUS IMOApsAJ, HapuMmep, max value,
3ape3epBUpPOBaHbl A4 NpuMeHeHMs: B KoMmnmaarope. [IpormcHele u crpounsle Oyksel B C#
pasamuatorcs. Tak, HanmpuMep myvar u MyVar — ®TO pasHble MMeHa HepeMeHHbIX. Hinke
IIpVBeAeHBI HEKOTOpPBIE IIPYIMePHI AOIYCTUMBIX MAEHTUPUKATOPOB.

Test X N MaxLoad

up top my var sample23

ITomawmTe, YTO MAEHTUPUKATOP HEe MOXKeT HauMHaThesa ¢ nudpsl. Hampumep, 12x — neeii-
CTBUTEABHEIN MAeHTU]UKaTOp. XOpoIas MMpaKTUKa MporpaMMIpoBaHNs TpebyeT BEIOMpaTh
MAeHTUUKATOPHI, OTpakKalollye Ha3HaueHNe AN IIpUMeHeHNe UMeHYeMBIX DAeMeHTOB.

HecMmoTps Ha TO 4TO 3ape3epBUpOBaHHbIE KAIOUeBble CAOBa HeAb3sl MCIOAL30BaTh B Ka-
gecTse nAeHTHU(UKaTOpOB, B C# paspernaercs NpUMeHATh KAIOUYeBOE CAOBO C MPeAIIecTBYIO-
UM 3HaKOoM @ B KadecTBe AOIyCTMMOTro uAeHTndukaropa. Hampumep, @for — aeiicrtsu-
TeABHBIN MAeHTU]UKATOp. B 5TOM caydae B KauecTBe MAeHTHU]UKaTOPa PaKTIMIECKU CAYKUT
KAIOueBoe cA0BO for, a 3Hak @ mpocro urHopupyercsa. Hiuke npusegen npumMep mporpam-
MBI, AeMOHCTPUPYIOIIeii TprMeHeHre nAeHTudguKaTopa co 3HakoM @.

// TpOINEMOHCTPMPOBATL [IPMMEHEeHMEe MIOeHTUOMKaTopa CO 3HAKOM (@.
using System;

class IdTest {
static void Main () {
int Qif; // npumeHeHue KJOUEeBOTO cJjioBa if



66 Yactb |. A3bik C#

// B KauecTBe UIEHTUOMKATOPA

for(Qif = 0; @Q@if < 10; Qif++)
Console.WritelLine ("Q@if paBuo " + @if);

ITpuseaenHbIll HUKe Pe3yAbTaT BBITIOAHEHUS DTOV HPOTpaMMBI IOATBEpIKAaeT, 4To @if
ITpaBUABHO UHTEPIIPETUPYeTCs B KauecTse UAeHTrdpuKaTopa.

o

@if pasHO
@if paBHO
@if pasHO
@if paBHO
@if pasHO
@if paBHO
@if pasHO
@if paBHO
@if pasHO
@if pasHO

O 00 ~J o Ul idWwWN

OTKpOBEHHO TOBOp:, NPUMEHATh KAIOUeBhle CAOBa CO 3HAKOM @ B KayecTBe MAEHTU(DU-
KaTOpOB He peKOMeHAyeTCsl, KpoMe OcoObIX caydaeB. ITomuMo TOro, 3Hak @ MoXeT mHpeg-
IIIeCTBOBATh AI000MY MAEHTU(PUKATOPY, HO TaKas ITpaKTHKa ITPOTrpaMMUpPOBAHMS CYMTAETCs
T1LAOXOIA.

BubnunoTteka knaccoB cpeabl .NET Framework

B mpumepax mporpamMm, IpeAcTaBAeHHBIX B 9TON IaaBe, IIPUMEHSANUCH ABa BCTPOEH-
HBIX MeToga: WriteLine () um Write (). Kak YIIOMMHAZAOCH BBIIIE, DTU METOABI SBASIIOTCS
yleHaMl Kaacca Console, OTHOCAIIErocs K IPOCTPaHCTBY MMeH System, KOTOpoe oOIlpe-
Aeasercsa B Ombamoreke KaaccoB aas cpeabl .NET Framework. Panee B 9TOI1 raase mosc-
HAA0Ch, uyTO cpeja C# ommpaercss Ha OMOAMOTEKY KAaccOB, MpejHa3HAUEHHYIO A4s Cpeabl
.NET Framework, uTo6nI mogaep>kusaTh oIepanuy BBOAa-BbIBOAa, 0OpabOTKy CTPOK, pa-
6oty B ceTu u rpaduIecKye MoAb30BaTeAbckre nHTepdericsl. [TosTomy, Boobme rosops, C#
IpeACTaBAseT cOOON OIpeieleHHOe codeTaHme caMoro sAsbika C# M cTaHAQPTHBIX KJ1acCOB
.NET. Kak Oyzer mokaszaHO Jasee, 6Gubamoreka KaaccoB obecrieunmBaeT (PYHKITMOHAABHBIE
BO3MO>KHOCTY, ABASIOIINECS HeOTheMAeMON JacThio A106011 mporpamMel Ha C#. Jas Toro
YTOOBI HAy4MThCsI MporpaMmMmuposarh Ha C#, Hy>KHO 3HaTh He TOABKO CaM SI3bIK, HO U YMeTh
MI0AB30BAThCSI CTAaHAAPTHBIMM KaAaccaMM. Pa3AndHble 1eMeHTHl OMOAMOTEeKM KAACCOB AAs
cpeant .NET Framework paccmaTtpusaiorca B gactu I oToit kHmrm, a B wactm II — cama
OubAMOTEKA 10 OTAEABHBIM €€ COCTaBASIOIINIM.



Tunbl AAaHHbIX,
nne

9TOM TIJaBe paccMaTpUBAIOTCA TPM OCHOBOIOAAralOLIMX
9aeMeHTa CH#: TUIIBI JaHHBIX, AUTepaAbl U IepeMeHHBbIe.
B meaom, TuInl gaHHBIX, 4OCTYIIHBIE B SA3bIKe IIPOIpaMMU-
pOBaHIs, OIpejeasiOT Te BUABI 3aJad, A4Sl pelleHus KOTOPBIX
MO>KHO IPUMEHSTh JaHHBIA A3bIK. Kak 1 c1e40Baa0 OXMAATh,
B C# mpeaocraBasieTcst GoraThiil HaOOp BCTPOEHHBIX TUIIOB JaH-
HBIX, YTO JeAaeT DTOT SA3bIK HPUTOAHBIM AAsl CAMOTO IIMPOKOTO
npuMeHeHns. /110007 U3 BTUX TUIIOB AAHHBIX MOXET CAYXKUTb
AAsl CO3JaHMS TIepeMeHHBIX U KOHCTaHT, KOTOphle B s3bike C#
Ha3bIBAIOTCS AUTNEPANAMU.

O 3Ha4yeHun TMNOB AaHHbIX

Tunsl gaHHBIX UMeEIOT ocoOeHHoe 3HayeHne B C#, IOCKOAb-
Ky BTO CTPOTO TUIM3MPOBAHHBINA S3BIK. DTO O3HAYaeT, YTO BCe
omepanuy IT0ABEPTralOTCA CTPOTOMY KOHTPOAIO CO CTOPOHEI
KOMIIMASATOpA Ha COOTBETCTBUE TUIIOB, IIPUYEM HEeAOIYCTUMBIE
onepanun He Komnnanpyorcsi. Cae40BaTeAbHO, CTPOIMIl KOH-
TPOAb THUIIOB ITO3BOASIET MICKAIOUNUTH OIIMOKM M ITOBBICUTH Ha-
AEKHOCTh IIporpaMM. Jas obecriedeHnss KOHTPOASI TUIIOB BCe
IIepeMeHHble, BBIPasKeHMSI U 3HAY€HMsI AOAKHBI IIPUHAAAEXKATh
K onpejeAeHHOMY Tuily. Takoro momsTus, xak “Gecrurosas”
IIepeMeHHasl, B 4aHHOM SI3bIKe IIpOrpaMMIpPOBaHNs BOODIIe He
cyuiectsyer. boaee TOro, TUII 3HaueHMsI OIIpeAeAsieT Te OIlepa-
1Y, KOTOphIe pa3pelaeTcs BBHITOAHATH Haj HuM. Omeparius,
paspelleHHasl 4451 OAHOTO THIIAa AAHHBIX, MOXKET OKa3aThCs He-
AOITyCTUMOI A4S APYTOTO.
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NMPUMEYAHUE

B Bepcun C# 4.0 BHegpeH HOBbIA TWN [AaHHbIX, Has3blBaeMbll dynamic W MNPUBOASALLUNA
K OTCPOYKE KOHTPOMs TWUMOB [0 BPEMEHM BbINOSMHEHUS, BMECTO TOrO 4YTOObI Npou3BOAWTL MOJOGHLIV
KOHTpPOMb BO Bpemsi koMnunsiumu. [loaTomMy Tun dynamic SBRSETCA MCKMHOYEHUEM U3 0ObIYHOrO
npaBumna KOHTpPONs TWMOB BO Bpemsi komnunsuuu. [NogpobHee o Tune dynamic peyb nonget
B rnaee 17.

Tunbl 3HayeHuu B C#

B C# nmerorcs ABe oOlMe KaTeTOpUM BCTPOEHHBLIX TUIIOB JaHHBIX: MUNbl 3HAYEHUT 1 CCbl-
Aounvie munvl. OHUM OTAMYAIOTCA IIO COAEPKMMOMY IlepeMeHHOM. Ecam mepemennass or-
HOCUTCSI K TUILy 3HaueHMs, TO OHa COAeP>KUT caMoO 3HadeHMe, Hanmpumep 3,1416 manm 212.
A ecan miepeMeHHasl OTHOCUTCA K CCBIAOYHOMY TUITY, TO OHa COAEP>KUT CChLAKY Ha 3HadyeHMe.
Haunboaee pacnpocTpaHeHHBIM HPUMEPOM MCHOAL30BaHMS CCHLAOYHOIO THUIIA SABASIETCS
KJacc, HO O KJaccaxX M CCBLAOYHBIX THUIIaX pedb IOJJeT AaJlee B DTOV KHmre. A 3aech paccMa-
TPUBAIOTCSI TUITHI 3HAYEHUIA.

B ocnosy s3pika C# 1oa0>keHs! 13 TUIIOB 3HaYeHMIt, TepeuncAeHHEIX B Taba. 3.1. Bce onn
Ha3bIBAIOTCSI NPOCOIMY MUNAMYU, TIOCKOABKY COCTOSIT U3 eAUHCTBeHHOro 3HadeHus. (VHpIMU
CAOBaMU, OHM He COCTOAT M3 ABYX MAU Ooaee 3HaueHuit.) OHM COCTaBASIOT OCHOBY CUCTEMBI
tunos C#, mpeaocTaBAsis IpOCTeillle, HU3KOYPOBHEBbIE 9AEMEHTHl JaHHBIX, KOTOPHIMU
MOKHO OIlepupoBaTh B IIporpamme. IIpocTrle TUIIBI J4aHHBIX MHOTIJA ellje Ha3blBalOT Npu-
MUMUBHVIMU.

Ta6nuua. 3.1. Tunbl 3HayeHun B C#

Tun 3HaueHune

bool Jlormyeckuin, npegocTaBnseT ABa 3Ha4YeHUs: “UcTUHa” nnn “noxe”
byte 8-paspsagHbIn LenovncrieHHbln 6e3 3Haka
char CumBOnbHbIN

decimal OecatnuHbin (4ns rMHaAHCOBBLIX pacyeToB)
double C nnaBatoLLen TOYKON ABOMHOW TOYHOCTU
float C nnaBatoLen TOYKON OANHAPHOWM TOYHOCTU
int LlenouncneHHbIn

long ONWHHBIA LenoYncrneHHbINn

sbyte 8-paspsagHbIN LENOYNCHEHHBINA CO 3HAKOM
short KopoTkuit Lleno4ncneHHbIn

uint LlenoyncneHHbin 6e3 3Haka

ulong [NUHHBIA LenoYncneHHbIn 6e3 3Haka
ushort KopoTkuit LenovncneHHbin 6e3 sHaka

B C# crporo ompegeseHnl Ipegeabl U XapakTep AeMCTBUSA KaXKAOIO THUIIA 3HAYeHIs.
Mcxoas ns TpeboBaHmit K mepeHocumMocTu nporpamym, C# He J0IIycKaeT B 9TOM OTHOIIEHUM
HUKaKUX KoMmIipomuccos. Hanmpumep, Tum int Aoa’keH OBITh OAMHAKOBBIM BO BCeX cpejax
BpiToAHeHNs1. Ho B ®TOM cayyae oTmnajaeT HeOOXOAMMOCTh Il€peIlMChiBaTh KOJ AAs KOH-
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KpeTHOM 14aTtdopMel. VI XOTs cTporoe ompejedeHne pasMepHOCTU TUIIOB 3HAUeHUIT MOXKeT
CTaTh IPUYMHON HE3HAYUTEABHOTO ITageHMs IIPOM3BOAUTEABHOCTI B HEKOTOPHIX CpeJax, 3Ta
Mepa HeobXoAMMa A4S AOCTVIKEHN s IIePeHOCHMOCTH IIPOrpaMM.

NMPUMEYAHUE

Momumo npocTbix Tunos, B C# onpefeneHsl ele Tpu KaTeropum TUMOB 3HAYEHWUIA: MEepeyvncrieHuns,
CTPYKTYpbl M 06HYynsiemble Tunbl. Bce oHM paccmaTtpuBatoTcs ganee B 9TOW KHUre.

LlenouyncneHHble TUNDbI

B C# onpeaeAeHbl A€BSTh 11€A04YMCAEHHBIX TUIIOB: char, byte, sbyte, short, ushort,
int, uint, long u ulong. Ho Tumm char PUMEHSIETCs, TAaBHBIM o6pa30M, A4Sl TIpea-
CTaBAEHMSI CUMBOJAOB I IIO9TOMY paccMaTpuBaeTcsi gadee B 9Toil Iaape. OcTaabHbIe BOCEMb
11e/109ICAeHHBIX TUIIOB IpeAHa3HaYeHBl A4l YMCAOBBIX pacdyeToB. Hipke mpeacrasaeHbl mx
AMaria3oH MpeACTaBAEHIUS Yucea U pa3psAHOCTD B Ourax.

Tun PaspsigHocTb B 6utax  [lnana3oH npeacTtaBneHus yncen

byte 8 0-255

sbyte 8 -128-127

short 16 -32 768-32 767

ushort 16 0-65 535

int 32 -2 147 483 648-2 147 483 647

uint 32 0-4 294 967 295

long 64 -9 223 372 036 854 775 808-9 223 372 036 854 775 807
ulong 64 0-18 446 744 073 709 551 615

Kax caegyer us npuseaennoin Briire Tabannsl, 8 C# onpegeaensl 00a BapuaHTa pas3And-
HBIX I1€A0YICAEHHBIX TUIIOB: CO 3HAaKOM M 0Oe3 3Haka. lleaodrcaeHHbIE TUITBI CO 3HAKOM OT-
AMYAIOTCsI OT aHAaJAOTMYHBIX TUIIOB 0e3 3HaKa CIIocOOOM MHTepIIpeTalluM CTaplIero paspsija
neaoro ymcaa. Tak, ecam B IporpamMme yKasaHO IIeA0UYMCJAeHHOe 3HaueHUe CO 3HaKOM, TO
xoMnuasaTop C# creHepupyeT Ko4, B KOTOPOM CTaplIMil paspsig 11eA0ro 4ucla MCIIOAb3Y-
eTcs B KauecTse (Paaea sHaxa. Unmcao cyuraercs MOAOXKUTEABHBIM, ecan (paar 3HaKa paseH 0,
U OTpuUllaTeAbHBIM, ecAau OH paBeH 1. OTpuniaTeapHble 4ncAa IpaKTUUECK! Bcerga npejcTas-
ASIIOTCA METOAOM AOMOAHEHMSI A0 ABYX, B COOTBETCTBUM C KOTOPBIM BCE ABOMYHBIC Pa3psIAbl
OTPUIIaTeABHOTO UliCAa CHadala MHBEPTUPYIOTC, a 3aTeM K DTOMY 4uncay Aobapasercs 1.

IleaouncaenHsie TUITBI CO 3HAKOM UMEIOT OOABIIIOE 3HAYEHUE A4S OYeHb MHOTUX aATO-
PUTMOB, HO IO aOCOAIOTHON BeAMYMHe OHU HAITOAOBMHY MeHBIIIe CBOMX aHa/J0ToB Oe3 3HakKa.
Bort xak, Hanpumep, BBITASIAUT uncao 32 767 tTuna short B ABOMYHOM IpeACTaBAeHNI.

0111111111111111

Ecan ycraHOBUTL CTapIIuii pasps/ 9TOTO 4YMcAa paBHBIM 1, UTOOBI MOAYYUTH 3HaueHIe
CO 3HaKOM, TO OHO OyJeT MHTepIIPeTHPOBaHO Kak -1, mMpuMHMMas BO BHMMaHUe gopmar J0-
rmoAHeHNs 40 AByX. Ho ecan o6bsABUTH ero Kak 3HayeHue Tuia ushort, TO IOCA€ YCTaHOBKU
B 1 crapirero pasps4a OHO CTaHeT paBHBIM 65 535.
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BeposATHO, caMBIM pacIpOCTpaHeHHLIM B IPOTPaMMUPOBaHUM I1€A0YNMCAEHHBIM THUIIOM
sABAseTCA TUII int. IlepeMeHHbIe THITa int HepeAKO MCIOAB3YIOTCS AAS YIPaBAeHU ITUKAa-
MI, MHAEKCHPOBAHM: MacCHBOB ¥ MaTeMaTHMYecKUX pacdeToB obimlero HazHaueHms. Korga
Xe TpeOyeTcsl I1eA0YNCAeHHOe 3HaueHye C OOABIINM AMarla3oHOM ITpeJcTaBAeHMs diiced,
9eM y TMIIa int, TO AAs DTOM IIeAM MMeeTCs IeABIN Psaj APYTUX I1e109MCA€HHBIX TUIIoB. Tak,
ecan 3HavyeHUe Hy>XKHO COXpaHWTDH Oe3 3HaKa, TO A4S HETo MOXKHO BBIOpaTh TUII uint, 44s
0O0ABINIMX 3HAYEHUII CO 3HAKOM — TUIT 1ong, a A4s OOABINNX 3HAYEeHWUIT Oe3 3HaKa — TUIL
ulong. B xauecTse mpumepa HIDKe IpMBeJeHa ITPOTpaMMa, BBIYMCASIONIAs PacCTOSHNE OT
3eman go Coanna B gioiiMax. JAs XpaHeHMsI CTOAb OOABIIIOTO 3HAaYEHMsI B Hell MCIIOAb3yeT-
Cs1 IepeMeHHas Tuita 1ong.

// BHUUCIUTBL paccrosHue oT 3eMmnr no CoJiHLIA B IOMMax.
using System;

class Inches {
static void Main() {
long inches;
long miles;

miles = 93000000; // 93 000 000 mmyubp mo CojHLA

// 5 280 doyror B Muiye, 12 morMoB B byTe,
inches = miles * 5280 * 12;

Console.WriteLine ("PaccToguue mo CojiHua: " +
inches + " monMmoB.");

BOT Kak BRITAsS4UT pe3yAbTaT BBIITOAHEHNS 9TOM IIPOrpaMMBl.
Paccrosaume no CosHua: 5892480000000 momMOB.

OueBNnAHO, YTO DTOT pe3yAbTaT HeAb3s OBLAO OB COXpaHUTH B IlepeMeHHON Tuma int
uAm uint.

CaMbIMII MEAKUMMU I1I€A0YMCAEHHBIMUM THUIAMM SBASIOTCI byte m sbyte. Tum byte
Ipe/CTaBAseT Ieable 3HaueHus Oe3 3HaKa B mpeseaax oT 0 go 255. Ilepemennsre Tuma byte
0COOEHHO YAOOHBI A5 00pabOTKM MCXOAHBIX ABOMYHBIX AAHHBIX, HallpuMep 6ailToBOTO IT0-
TOKa, ITOCTYIAIOIIero OT HeKOTOPOTO YCTPONCTBa. A AAs TIpeACTaBAEHNS MeAKUX I1eABIX 3Ha-
9eHMII CO 3HAKOM CAYXMUT Tun sbyte. Hipke mpuseaeH mpumep IporpaMMsbl, B KOTOPOI
IlepeMeHHasl TUIla byte UCIOAB3YeTCs AAs YIpaBAEHMs IIUKAOM, TAe CYMMUPYIOTCS 4ucaa
or 1 a0 100.

// Ucnomb30oBaTh TN byte.
using System;

class Use byte {
static void Main () {
byte x;
int sum;

sum = 0;
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for(x = 1; x <= 100; x++)
sum = sum + X;

Console.WritelLine ("Cymma umcenr or 1 mo 100 paBHa " + sum);

PeSy[leaT BBITIO/AIHEHUISI DTOM IIpOrpaMMbI BBITASIAVT CACAYIOINVIM o6pa30M.

Cymma umcest or 1 mo 100 paerHa 5050

B npusesenHoM Bblllle IpuMepe MPOrpaMMBl LMKA BbIIIOAHseTCs Toabko oT 1 ao 100,
YTO He IpeBhIIlaeT JMala3oH MpeAcTaBAeHUs d1cea AAs TUIa byte, U IOSTOMY AAs YIIpaB-
AEeHNS DTUM ITUKAOM He TpebyeTcs repeMeHHas 001ee KPYITHOTO THUTIa.

Ecau xe tpeOyercs 1jeaoe 3HaueHue, Doablllee, yeM 3HaueHUe Tuna byte mam sbyte,
HO MeHblllee, YeM 3HaueHle TUIla int mam uint, TO 444 HEro MOXKHO BBIOpaTh TUII short
uam ushort.

Tunbl ANA npeacTaBrieHUA YUCen € NnaBakoLwen TOYKON

Tumsl ¢ maaBalomerf TOYKOM TO3BOASIOT IPeACTaBAAThH Yncaa ¢ ApobHoi vacteio. B C#
MMEIOTCS ABe Pa3sHOBUAHOCTU TUIIOB AaHHBIX C IZaBaromert Toukoi: float u double. (@317
pPeACTaBAsIIOT 4YMCAOBBIE 3HAUYe€HMS C OAMHAPHON M ABOVHONM TOYHOCTBIO COOTBETCTBEHHO.
Tak, paspsaanocTs Tuna float cocraBaser 32 6uTa, 9TO MPUOAMKEHHO COOTBETCTBYET AMaria-
30HY HpeAcraBaeHust uucea ot 5E-45 a0 3,4E+38. A paspsanocts Tumna double cocraBaser
64 OuTa, 9YTO MPUOAVIKEHHO COOTBETCTBYeT Aualla3oHy IpecTaBAeHms umcea ot 5E-324 a0
1,7E+308.

B mporpammuposanun Ha C# uame npumensiercs tun double, B YaCTHOCTH, IIOTOMY,
9YTO BO MHOTMX MaTeMaTndecKuX QyHKIVAX U3 6mbamorexu Kaaccos C#, KoTopas OaHOBpe-
MEHHO sBAsfeTca 6ubamorexort Kaaccos Aas cpeanl .NET Framework, mcroassyrorcsa gmc-
A0BBIe 3HadeHnsa Tumna double. Hampumep, MeTos Sqrt (), ompejeaeHHHBINI B Oubanoreke
KaaccoB System.Math, Bo3Bpairjaer sHayeHue tumna double, KOTOpoe IpeACTaBAseT coboit
KBaJpaTHBINI KOpeHb U3 apryMeHTta Tuma double, mepejaBaeMoro ganHomy metoady. B mpm-
BeJEeHHOM HILKe IIpUMepe IPOrpaMMBl MeTO4 Sqrt () MCIOAb3yeTcs AAs BHIUMCACHUS pa-
AUyca OKPY>KHOCTHU IIO I1A0IaAu KpyTa.

// OmnpenenuTb pamguyC OKPYXHOCTM [0 IJIOWAAM KpyTra.
using System;
class FindRadius {
static void Main () {
Double r;
Double area;
area = 10.0;

r = Math.Sqgrt (area / 3.1416);

Console.Writeline ("Pamunyc paBen " + r);
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PesyapTaT BBIITOAHEHN TOI IPOTPaMMBI BRITAAAUT CAeAYOIINM 00pa3oM.
Pamnyc paeen 1.78412203012729

B npuBeaeHHOM BbIllle IpUMepe IPOrpaMMBbl cAelyeT OOpaTUTh BHUMAaHME Ha BBI3OB Me-
ToAaSqrt().KaKyHOMMHmMmLBmum,Menylsqrt()onﬂxMTaIKKAmxyMath, IOBTOMY
B ero BrizoBe umsa Math mpegiiecTsyeT MMeHU CaMOIO MeTO4a. AHAAOTUMYHBIM O0pa3oM MM
Kaacca Console IIpeAllecTByeT MMeHM MeToda WriteLine () B ero BhI3OBe. Hpm BBLI3OBE
HEKOTOPBIX, XOTs M He BCeX, CTaHAAPTHBIX METOAOB ODBIUHO YKa3bIBAeTCs MM MX KAacca, Kak
IIOKa3aHo B CAeAYIOIIEM IIpuMepe.

B caeayromem mpumepe mnporpaMmbl 4eMOHCTPUPYETCs HPUMeHeHNe HeCKOABKUX TpU-
TOHOMETPUYIECKIX (I)yHKumZ, KOTOpbIE€ OTHOCATCS K KAacCy Math U BXOAST B CTaHAAQPTHYIO
6ubanorexy Kaaccos C#. OHU TakKe OIepupyIOT AaHHEIMU Tulla double. B ®TOM mpmmepe
Ha DKpaH BBIBOASITCS 3HAYEHMST CMHYCa, KOCHMHYyCa M TaHIeHCA yraa, M3MepsieMoro B rpeseaax
ot 0,1 20 1,0 pagnana.

// TIpOImEMOHCTPUPOBATEL MNPUMMEHEHME TPUTOHOMETPUUECKUX GYHKIMIA.
using System;

class Trigonometry {
static void Main () {
Double theta; // yrom B pammaHax

for(theta = 0.1; theta <= 1.0;
theta = theta +0.1) {

Console.WriteLine ("Cuuyc yrja " + theta +

" paBen " + Math.Sin(theta));
Console.WriteLine ("Kocuuyc yryia " + theta +

" paBen " + Math.Cos(theta));
Console.WriteLine ("Taurexnc yrJyia " + theta +

" paBeH " + Math.Tan(theta));
Console.WriteLine () ;

Hixe IIpuBeAdeHa ANIIb 4aCTh pe3ydbTaTa BbIIIOAHEHVISI AaHHOIZ IIporpaMMmal.

Cunyc yrma 0.1 paBen 0.0998334166468282
Kocuuyc yrsa 0.1 paeen 0.995004165278026
TaureHc yrya 0.1 pasen 0.100334672085451

Cunyc yrya 0.2 paeen 0.198669330795061
Kocunyc yrma 0.2 paBenH 0.980066577841242
TaunreHc yrya 0.2 paesen 0.202710035508673

Cunyc yrma 0.3 paen 0.29552020666134
Kocuuyc yrya 0.3 paseH 0.955336489125606
TanreHc yrya 0.3 pasen 0.309336249609623

Aast BRIMMCAEHMs CHHycCa, KOCMHyCa U TaHIeHca yraa B IIpMBeAE€HHOM Bbllle HpuMepe
OBLAM VICITOAB30BaHbI CcTaHJapTHble MeToabl Math.Sin(), Math.Cos () m Math.Tan().
Kak 1 metroa Math.Sqrt (), aTn TPUTOHOMETPUYIECKIIE METOABI BBI3BIBAIOTCS C apTyMEHTOM
Tuna double M BO3BpalllalOT pe3yAbTaT TOTO >Ke TUIlla. Brlumcasemble yrabl A0ASKHBI OBITH
yKa3aHbl B pagiaHax.
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HecATNYHbIN TN AaHHBbIX

BeposATHO, caMBIM MHTEpPECHBIM CpeAM BCeX UNMCAOBBIX TUIIOB JaHHBIX B CH# ABAsSeTCS THUII
decimal, KOTOPHII NpeAHa3HadYeH AAs IpUMeHeHMs B (PMHAHCOBBIX pacdeTax. DTOT TUII
VIMeeT pa3psAHOCTh 128 OUT 445 mpeAcTaBAEHMs YNMCAOBBIX 3HaueHNi B pedesax ot 1E-28
Ao 7,9E+28. BaMm, BepOsTHO, M3BECTHO, YTO AAS OOBIMHBIX apU(pMETHIeCKUX BBHIUVCAEHMII
C IAaBaloOIeli TOYKOI XapaKTepHBI OMIMOKM OKPYTAEHINS AeCATUYHBIX 3HadYeHN. DTy ommob-
KM MCKAIOYAIOTCS IPU UCHOAb30BaHMM TuHa decimal, KOTOPHIA MO3BOASIET IPeACTaBUTDH
4ucAa ¢ TOYHOCTBIO 40 28 (a mHOT4a U 29) AeCATUYHBIX pa3psaAos. baarogaps Tomy uto »TOT
TUIT JAHHBIX CIIOCOOEH IIPeACTaBAATh AeCATUYHBIE 3HadeHMs Oe3 OIMOOK OKPYTAeHM:, OH
0COOEHHO YA00€eH A4/51 pacdeToB, CBA3aHHEBIX C (PMHaHCAMIL.

Huoxe mpuseaeH mpumep MporpaMMEl, B KOTOpO# Tun decimal MCIOAB3yeTCs B KOH-
KpeTHOM (IHAHCOBOM pacdeTe. B 9Toil mporpamme IieHa CO CKMAKOV pacCIMTHIBaeTCs Ha
OCHOBaHMM MICXOAHOM IIeHbI ¥ CKUAKH B IIPOLIeHTaX.

// VicmosbzoBaTh Tun decimal mig pacueTa CKUIKM.
using System;

class UseDecimal {
static void Main () {
decimal price;
decimal discount;
decimal discounted price;

// PaccumTaTh LEeHy CO CKMIOKOI.
price = 19.95m;
discount = 0.15m; // HOpMa CKMAKM cocTaBisgeT 15%

discounted price = price - ( price * discount);

Console.WriteLine ("era co ckmnxoii: $" + discounted price);

PesyapTaT BHIITOAHEHIIS DTOV IPOTPaMMBI BRITASIAUT CAeAYIOIINM 00pa3oM.
lleHa co ckuakom: $16.9575

Obparute BHMMaHMe Ha TO, YTO 3HAYeHNs KOHCTaHT Tuma decimal B IpuBeAeHHOM
BBIIIIe MTpVMepe IPOrpaMMBI yKa3bIBaloTCA ¢ cydpdukcom m. Jeao B ToM, uto 6e3 cypdukca
m BTU 3HaUYeHNs MHTEepPIIPeTUpPOBaANCh OBl KaK CTaHJapTHBIE KOHCTAHTHI C I1AaBalOIleil TOd-
KOJI, KOTOpBle HECOBMECTMMEI C TUIIOM AaHHBIX decimal. Tem He MeHee mepeMeHHON TuIa
decimal MOXHO IPUCBOUTH IleJoe 3HaueHMe Oe3 cypdpuxca m, HaipuMep 10. (ITogpobuee
0 YMCAOBBIX KOHCTAHTaX pedb II0VJeT Jajee B DTOM raase.)

PaccmoTpum emme oAnH npuMep NpuMeHeHMs tura decimal. B ®ToMm mpumepe paccun-
ThIBaeTca OyAyIiash CTOMMOCTh KaIlUTal0BAOXKEHUIT ¢ (UKCMPOBAHHON HOPMON NpUOBIAU
B TeyeHIIe psja AeT.

/ *
[IpumMenuTs Tun decimal mma pacueTa Oynoyumel CTOMMOCTU
KallTAJIOBJIOXEHUN .

*/
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using System;

class Futval {
static void Main () {
decimal amount;
decimal rate of return;
int years, i;

amount = 1000.0M;
rate of return = 0.07M;
years = 10;

Console.WritelLine ("llepBoHAUAJIbLHEIE KANMTAJIOBJIOXeHUs: $" + amount) ;
Console.Writeline ("Hopma mpubeum: " + rate of return);
Console.WritelLine ("B Teuenme " + years + " jet");

for(i = 0; 1 < years; i++)
amount = amount + (amount * rate of return);

Console.Writeline ("Bynymas cToMMOCTbL paBHa $" + amount) ;

Bor kak BBITASIAUT pe3yAbTaT BbIIIOAHEHIISI DTON IIporpaMmal.

[lepBOHAUYAJIbHEIE KanmTajioBjoxeums: $1000

Hopma npubeum: 0.07

B reuenue 10 JjerT

Bynymas CTOMMOCTB paBHa $1967.151357289565322490000

Obparute BHMMaHNUe Ha TO, YTO Pe3yAbTaT BBIIIOAHEHUs IIPUBEAEHHOI BBIIIE IIPOrpaM-
MBI TIpeJcTaBAeH C TOYHOCTEHIO IO I1e40TO psja AeCATUIHBIX pa3psA0B, T.e. C IBHBIM U30BIT-
KOM TI0 CpaBHEHMIO C TeM, 4TO 0ObraHO TpeOyetcs! Jasee B TOV raaBe OyAeT ITOKa3aHO, Kak
ITOAOOHBII pe3yAbTaT IPUBOANUTCS K 60/1ee "TIpuBAeKaTeAbHOMY' BUAY.

CumMBONbI

B C# cumBOaBl npeacraBaeHbl He 8-pa3psAHBIM KOAOM, KaK BO MHOIUX APYTUX S3BIKax
nporpamMmmuposanns, HanpuMep C++, a 16-pa3psAHBIM KO40M, KOTOPBIN Ha3blBaeTCsl YHUKO-
dom (Unicode). B yHnkoae Habop CMMBOAOB IpeACTaBA€H HACTOABKO INMPOKO, YTO OH OXBa-
TBIBA€T CUMBOABI IIPAKTIIECKN U3 BCEX eCTeCTBEHHBIX SI3BIKOB Ha cBeTe. Ecam 4451 MHOrmx
€CTeCTBEHHBIX A3BIKOB, B TOM 4IICA€ aHTAMIICKOTO, PPaHIy3CKOTO U HEMEITKOTO, XapaKTepPHBI
OTHOCHTEABHO HeDOoAbIue aadaBUTH, TO B psje APYIUX A3BIKOB, HaIlpUMep KUTalCKOM,
yIOTPeOASIOTCS AOBOABHO OOIIMpPHble HAOOPBHI CUMBOAOB, KOTOpble HeAb3s IIpeACTaBUTh
8-paspsagHeIM KogoM. Jast npeogoaeHmss 9Toro orpanmdennust B C# ompegeasen tum char,
npeAcTaBAsIONUil 16-paspsagHble 3sHaueHUs Oe3 3Haka B npedeaax oT 0 g0 65 535. Ilpu sTom
CTaHAAPTHEINI HabOp cnMMBOAOB B 8-paspsaaHom kode ASCII sBAseTcs MOAMHOXECTBOM YHIU-
Koga B npedeaax ot 0 go 127. CaegopateanHo, cumBoabl B Koge ASCII mo-mpesxHemy ocra-
[0TCsa aericrButeabHbpimu B CH.

Aast Toro 4ToObl NPUCBOUTH 3HAaUE€HME CUMBOABHON IlepeMeHHOI, AOCTaTOYHO 3aKAlo-
YUTH BTO 3Ha4YeHue (T.e. CMMBOJA) B OAMHapHBIe KaBBIUKM. Tak, B IpMBeAeHHOM HIDKe ¢par-
MeHTe KOAa IlepeMeHHOII ch IpucBanBaeTcs CUMBOA X.
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char ch;
ch = 'X';

3HaueHMe TuUIlla char MOXHO BBIBECTH Ha DKpaH C IIOMOILILI0 MeToda WriteLine ().
Hanpumep, B caeayIolient CTpOKe KOa Ha DKPaH BRIBOAUTCS 3HaYeHIIe IIePeMEeHHOI ch.

Console.WritelLine ("3HaueHnue ch paBHO: " + ch);

Hecmotps va TOo uTO TUn char omnpegeaeH B C# Kak 11€A0YMCACHHEI, €0 He cAeayer
ITyTaTh CO BCEMM OCTaAbHBIMM IIeA0YMCAEHHBIMI Tunamu. Jeao B ToMm, uto B C# OTCyTCTBY-
eT aBTOMaTMJecKoe IIpeoOpa3oBaHNe CHMBO/ABHBIX 3HaUYeHNII B I1€A04YVCAEeHHbIe U 0OpaTHO.
Hampuwmep, caeayrommii pparMeHT Koga COAEPIKUT OIINOKY.

char ch;
ch = 88; // oumubka, He BHIOET
Ommb0YHOCTh TPUBEAEHHOTO BHIIIe (PparMeHTa Koja OOBSICHAETCA TeM, 4To 88 — BTO

IleAo0e 3HavyeHNe, KOTOpoe He ITpeoOpas3yeTcs aBTOMATIIeCKU B cMMBOABHOe. IIpy momsiTke
CKOMITMAMPOBATh AaHHBIN PparMeHT Koda OyJeT BBIAAHO COOTBETCTBYIOIee cOoOoDIeHue oo
ommobke. /as Toro 4ToOBI OIepanys IpUCBaMBaHM:A I1€A0TO 3HaueHMs CUMBOABHON Ilepe-
MEHHOI1 OKa3alach AOIYCTUMOI, HeODXOAMMO OCYIIeCTBUTh IIpUBeAEHMEe TUIla, O KOTOPOM
peYs MONAET Aalee B DTON raase.

Nornyecknin TN AaHHbIX

Tum bool mpeAcTaBAseT ABa AOTMYECKMX 3HAUYeHI: "MCTMHA" M "A0XKb". DTH AoTmde-
CKMe 3HaueHUs oOosHawaroTcsa B C# sapesepBUpOBaHHBIMM cAoBaMM true u false coot-
sercTBenHo. Caej0BaTeAbHO, ITepeMeHHasl AW BHIpakeHMe Tuia bool OyaeT HpuHMMAaTh
O/HO U3 DTUX AoTmdeckux 3HaueHmny. Kpome toro, 3 C# He ompejeaeHo B3anMHOe ITpeodpa-
30BaHIMe AOTMYECKUX M IleAbIX 3HadeHmi1. Hampumep, 1 He mpeobpasyeTcs B 3HaueHMe true,
a0 — B 3HaueHne false.

B mnpuseseHHOM HIDKe IpuMepe IIPOTPaMMBI A€MOHCTPUPYeTCs IIpUMeHeHue TuIla
bool.

// TIpONEeMOHCTPUPOBATH MNPMMEeHeHue Tuna bool.
using System;

class BoolDemo {
static void Main() {
bool b;
b = false;

Console.WriteLine ("b paBuo " + b);
b = true;
Console.WriteLine ("b paBuo " + b);

// JloruMueckKoe BHAUEHME MOXEeT YNpPaBJIATH omepartopoMm if.
if (b) Console.Writeline ("BunojsHsgeTca.");

b = false;
if (b) Console.Writeline ("He sBmnoJsiHgeTcsa.");
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// Pes3yJsibTaTOM BHIIOJIHEHMS ONEpaTopa OTHOUEHUS
// aBasgeTCcsa JIOTMYECKOe 3HAaueHMe.
Console.WriteLine ("10 > 9 paBuo " + (10 > 9));

Dra mporpamma 4aeT CAeAyIOUIUIL pe3yAbTarT.

b paBHO False
b paBHO True
BrmosiHaeTca.
10 > 9 paBHO True

B mnpwuseseHHON BhINIe IporpaMMe OOHAapY’KMBAIOTCS TPWM WHTEpeCHbIe OCOOEeHHO-
cTu. Bo-mepBhIX, IpM BBIBOJE AOTMYECKOTO 3HAueHUs TUIla bool ¢ IIOMOIIBIO MeToJa
WriteLine () Ha ®KkpaHe mosiBAsercs 3HaueHme “True” mam “False”. Bo-Bropseix, camoro
3Ha4YeHMs IIepeMeHHON TUIla bool AOCTaTOYHO AAsl yIIpaBAeHMs omneparopoMm if. Jas sro-
IO He Hy>KHO, HaIIpMIMep, 3allMChIBaTh orrepaTop i f caeayiommm obpa3om.

if (b == true) ...

W B-TpeTbMX, pe3yAbTaTOM BBIITOAHEHNS OIlepaTopa OTHOIIEeHMs SBASETCS AOTMIecKoe
3HaueHMe. JIMeHHO MO®TOMY B pe3yAbTaTe BEIYVMCAEHM: BBIpaXkeHMs 10 > 9 Ha DKpaH BbI-
BoauTtcs 3HaueHne “True.” Kpome Toro, Beipaskenne 10 > 9 caeayeT 3aKAIOUUTH B CKOOKI,
ITOCKOABKY OIIepaTop + uMeeT 00.1ee BRICOKUIT IPYOPUTET, 9eM OItepaTop >.

HeKOTopble BO3MOXHOCTU BbiBOAA

Ao cux mop mpm BBIBOJe C IIOMOIIBIO MeToja WriteLine () aaHHble OTOOpa’kaauch
B gopmare, ucroanrsyemMom 1o ymoadanuio. Ho B cpege .NET Framework ompezeaen ao-
CTaTOYHO Pa3BUTHINI MeXaHU3M (OpMaTUPOBaHN:A, ITO3BOAAIONINII BO BCEX AeTaAsIX YIIpas-
AATb BRIBOAOM JaHHBIX. POpMaTUPOBaHHLI BBOA-BBIBOJ, II0ApOOHee paccMaTpUBaeTcs Aalee
B DTOV KHNTE, a A0 TeX MOP IT0Ae3HO 03HAKOMUTHCS C HEKOTOPBIMI BO3MOXKHOCTAMM dopMa-
Tuposanus. OHM MO3BOASIOT yKa3aTh, B KAKOM MMEHHO BUAE CAeAyeT BBIBOAUTDL 3HaueHUs
C HoMolpI0 MeToga WriteLine (). baarogapsa ToMy BBIBOAUMBIL pe3yAbTaT BHITASAUT
6oaee mpusaekaTeasHo. CaeayeT, 04HAKO, UMETh B BUAY, YTO MeXaHM3M (PpOpMaTUPOBaHN
NoAAep>KMBaeT HaMHOTO D0AbIlle BO3MOXKHOCTEN, a He TOABKO Te, KOTOphle paccMaTpUBalOT-
Cs1 B 9TOM paszgeae.

ITIpu BHIBOAE CIIMCKOB AQHHBIX B IPEABIAYIIUX IIpUMepaX IIPOTpaMM KaKAbIl DAeMeHT
crucKa NpUXoAUAOCh OTAEASTh 3HAKOM +, KaK B CAeAYIOIIeli CTpoKe.

Console.WriteLine ("Bu 3akazammu " + 2 +
" mpemmera mo ueHe $" + 3 + " kaxoeni.");

Koneuno, Takoit crioco® BbIBOJa 4MCAOBOV MH(OpMaIny yao0eH, HO OH He II03BOAsET
yIpaBAATh BHEIIHUM BMAOM BBIBOAUMON mHpopmanuu. Hampumep, npu BriBoge 3HaueHIst
C TJaBaloOIell TOYKOI HeAb3sl OINpeAeAUTh KOAUYECTBO OTOOpa’kaeMBIX AECATUYHBIX pas-
pAaos. PaccMoTpum oniepatop

Console.WriteLine ("Jeneune 10/3 maeT: " + 10.0/3.0);
KOTOPBI BHIBOAUT CAEAYIOIINIT pe3yAbTarT.

Iesienue 10/3 paeT: 3.33333333333333
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B OJHNX CAy4YasIX TaKOro BBIBOZAa MOZKET OKa3aTbhbCiA AOCTAaTOYHO, a B APYIMIX — OH IIPO-
CTO HEAOITYyCTUM. HaHpMMep, B (pMHaHCOBLIX pacuerax 1ocae AECATUYIHON TOYKU TIPUHATO
YKa3bIBaTh ANIIb ABa ACCATUYIHBIX pa3psaaa.

AA}I y1paBAe€HI (l)OpMaTI/IpOBaHI/IeM 9UICAOBBIX AAHHBIX CAYXXUT ApyTasl (1)opMa MeToaa

WriteLine (), mMo3BoAsfIOmMas BCTpanBaTh MHPoOpManuio GpopMaTHpoBaHUs, KaK IOKa3aHO
HIKE.
WritelLine ("¢opmaTupyromas crpoka'", argl, argl, ... , argN);

B »tom (])opMe aprymMeHThl MeToza WritelLine () pa3AeAsiOTCs 3aIlsATOMN, a He 3HAKOM +.
A ¢popmaTupymas cTPOka COCTOUT U3 ABYX DA€MEHTOB: OOBIYHBIX ITedaTaeMbIX CUMBO/OB,
IIpeAHa3HauY€HHBIX A BBIBOAA B MICXOJHOM BUJE, a Takke crenudukaropos ¢popmara. ITo-
cAe/HMe YKa3bIBaIOTCA B CAeAyIOIelt ooIenn (1)opMe:

{argnum, width: fmt}

rde argnum — HOMEpP BBIBOAMMOIO apryMeHTa, HauuHas C HyAs; width — MUHUMAaAbHas
mupuHa noast; fmt — ¢popmat. [lapameTpsr width u fmt ABAAIOTC HeOOs3aTeABHLIMIA.

Ecan Bo Bpems BHIIOAHEHUs B (POPMaTHUPYIOIIEll CTPOKe BCTpedaeTcs crenuduKaTtop
JopmaTa, TO BMeCTO HETO IOACTaBAAETCA UM OTOOpa’kaeTCsl COOTBETCTBYIOIIUI apTyMeHT,
obo3HavaeMBIll ITapaMeTpoM argnum. TakuM oOpa3oM, MeCTOIOAOXeHUe crerudukaTopa
¢opmaTa B PopMaTupyIOIIeri CTpoke ompeieaseT MeCTO OTOOpa’keHUs COOTBETCTBYIOIIUX
JAAHHBIX. HapaMeTpm width u fmt yka3sIBaTh HeoOs13aTeAbHO. DTO O3HadaeT, 4TO B CBOEN
npocreiimeit ¢popme crrenmdukarop ¢opmara 0OO3HaUYaeT KOHKPETHHINI OTODpa’kaeMBIN
apryment. Hanmpumep, cnemmdukarop {0} obosHadaeT aprymeHT arg(, cnerudukaTtop
{1} — aprymeHT argl U T.4.

Haunewm ¢ camoro nipocroro npumepa. [Ipu BrinoaHeHne onepaTopa

Console.WriteLine ("B demBpamne {0} wmmm {1} muem.", 28, 29);
MOAY4YaeTCsl CAAYIOIINII pe3yAbTar.
B deBpane 28 unu 29 nHen

Kak Buaure, 3HaueHnne 28 moACTaBASIETCSI BMECTO Cneum(pMKaTopa {0}, a 3HaueHUe 29 —
BMecTo crrenndukatopa {1}. CaeaosareanHo, crerudukaTopsl popmMara 0O003HAYaIOT Me-
CTO B CTPOKe, TAe OTOOpa’kalOTCs COOTBETCTBYIOIUE apIyMeHTH (B JaHHOM cAydae — 3Ha-
yenust 28 u 29). Kpome toro, obparure BHMMaHIE Ha TO, YTO AOIIOAHMUTEAbHbIE 3HAYEHIS
Ppa3aeAsIoTCs 3asTOM, a He 3HAKOM +.

Hiuoxe npusegeH BUAOM3MEHEHHBII BapMaHT IPeAbIAYIIero oleparopa, B KOTOPOM yKa-
3BIBAETCs MM PUHA HOAEIA.

Console.WritelLine ("B ¢emBpasne {0,10} wmm (1,5} muewm.", 28, 29);
Brinmoanenne sToro oneparopa 4aeT cAeAyIOIuii pe3yAbTarT.
B derpane 28 wunum 29 gmHem.

Kak Bmaute, Hemcrioanr3yeMble 4acTy II0Je¥ 3alloAHeHHI ITpoOeaamm. HamomuummM, 9rto
MUHUMAADHAS TIMPYHA TI0AS OIpejeaseTcsa HapaMmerpoM width. Ecam tpebyercs, ona mo-
KeT OBITD IpeBHIIIeHa IIPY BEIBOJAE pe3yaAbTaTa.

PazymeeTcsi, apryMeHTHI, CBs3aHHBIE C KOMaHAOM (oOpMaTHpOBaHUSA, He 00sg3aTeAbHO
AOAXKHEBI OBITh KOHCTaHTaMU. Hike mpuBsejeH mpuMep MporpaMMBI, KOTOpas BHIBOAUT Ta-
6AMITy pe3yAbTaTOB BO3BeAEHUs 4Ylcel B KBadpaT U KyD. B Heit komaHABI popMaTHpOBaHMS
JCIIOAB3YIOTCS 4451 BLIBOAA COOTBETCTBYIOIIX 3HAYEHUIA.
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// TpUMEeHUTbL KOMAHIH GOPMATUPOBAHUA .
using System;
class DisplayOptions {
static void Main () {
int 1i;
Console.WriteLine ("Uucmo\tKeanpar\tKy6") ;

for(i = 1; i < 10; i++)
Console.WriteLine ("{O0}\t{1}\t{2}", i, i*i, i*i*i);

PeSyAI)TaT BBITIO/AIHEHVISI DTOM IIpOrpaMMbl BBITASIANT CA€AYIOINVIM 06pa30M.

Umcigo Keampatr Ky®
1 1 1
2 4 8
3 9 27
4 16 64
5 25 125
6 36 216
7 49 343
8 64 512
9 81 729

B mpuBeseHHBIX BBIIIIe IIpMMepax caMM BEIBOAVIMEIE 3HadeHMs He (PpopMaTHPOBaAChH.
Ho Beap» ocHOBHOe HasHaueHMe cITelnMpUKaTOpoB ¢popMara — YHIPaBAATh BHEITHUM BUAOM
BBIBOAVIMEBIX AaHHBIX. Yarre Bcero popMaTupoBaHMIO MOAJeXKaT CAeAyIOIiue TUITB AaHHBIX:
C I1AaBaIOIEeN TOYKOM U AecsTuadHbli. CaMbIil IIPOCTOM CII0co0 yKasarb qDOpMaT AaHHBIX —
omcath 1mabA0H, KOTOPEIN OyAeT MCII0AB30BaThCA B MeToge WriteLine (). Jas ®TOro yKa-
3pIBaeTcsl obpaser] Tpebyemoro ¢popmara C IOMOIITBIO CMMBOAOB #, 0DO3HAYAIOIINX Pa3pAABI
gncea. Kpome Toro, Mo>XHO yKasaThb AeCATMYHYIO TOUKY U 3aILITHIe, pa3AeAsioniue ITUQpHL.
Hrirxe mpuseaen npumep 60.ee MoaAX0AAIIETO BEIBOJa pe3yabTaTa AeaeHus 10 Ha 3.

Console.WritelLine ("HOenenue 10/3 maer: (O:#.##)", 10.0/3.0);
BrIrmoaneHne 9TOro oneparopa IPUBOANT K CAeAyIOIIeMY pe3yAbTaTy.
HOenenue 10/3 pmaer: 3.33

B aannoMm mpumepe 1mabaoH #.## yKaspiBaeT MeToAdy WriteLine () oTobpasuth ABa
AeCSATUYHBIX paspsida B ApoOHOI dactu umcaa. CaedyeT, 04HAKO, IMETh B BUAY, UTO METOZ
WriteLine () MOXeT OTOOPa3UTh CTOABKO ITUPP CAeBa OT AeCATUIHON TOUKM, CKOABKO ITO-
TpeOyeTcs 445 MIPaBUABHON MHTEepIIpeTaiuy BEIBOAVMOTO 3HaYeHNA.

Paccmorpum eme oann npumep. OnepaTtop

Console.WriteLine ("{O:###, ###.##}", 123456.56);
AaeT CAeAYIOIUI pe3yAbTar.
123,456.56

AAs BBIBOJA JEHEXKHBIX CYMM, HaIIpMMep, PeKOMEHAYeTCs MCIIOAb30BaTh CenpuKaTop
¢opmara C.
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decimal balance;

balance = 12323.09m;
Console.Writeline ("Texyumit Saynanc paseH {0:C}" , balance);

PesyapTaT BEITTOAHEHU:s DTOro parMeHTa KoAa BEIBOAUTCSA B popMaTe JeHEXKHBIX CYyMM,
yKa3bpiBaeMBIX B goaaapax CIIA.

Texyumin GasiaHc pasen $12,323.09

(I)OpMaTOM C MOXXHO TaKXXe BOCIIOAB30BaThbCs, 4TOOBI IpeACTaBUTb B Dozee I10AXOA -

mieM BUAe pesy/u)TaT BBITIOAHEHV T paCCManI/IBaBH_IeﬁC}I paHee HpOFpaMMI)I pvaeTa IT€HbI
CO CKIAKOIL.

// VicnombszoBaTh crneumpmraTop popmara C mjisg BEIBOZA
// pesynbTaTa B MECTHOM BaJIOTE.

using System;

class UseDecimal {
static void Main () {
decimal price;
decimal discount;
decimal discounted price;

// paccumMTaTh LEHYy CO CKMUIOKOM,
price = 19.95m;
discount = 0.15m; // HOpMa CKMIKM cocTaBjsgeT 15%

discounted price = price - ( price * discount);

Console.WriteLine ("lerHa co ckuakoi: {0:C}", discounted price);

Bor kak TeIephb BRITASIAUT pe3yAbTaT BhIITOAHEHIIT DTON IporpaMMBbI.

llena co cxumkoi: 16,96 TpH.

INutepansbl

B C# Aumeparamu Ha3BIBAIOTCSA IIOCTOSTHHBIE 3HAY€HNs, Ipe/CTaBAeHHbIe B YAOOHOM A
socnpuaTusa gpopme. Hampumep, uncao 100 asasercs autepasom. Camu AuTepaasl U UX
Ha3HaYeHNe HACTOABKO IOHSATHBI, YTO OHM IIPUMMEHSAMCh BO BCEX IIPeABIAYINNX IIpUMepax
rmporpaMMm 0e3 BCAKuUX IosicHeHuit. Ho Teneps Hacrazo Bpems gaTh MM PpopMaabHOe OOBsIC-
HeHue.

B C# autepaanl MOryT OBITH A1060T0 TTpocTOrO THMa. IlpeacTaBaeHne KaX4oro AuTepasa
3aBUCUT OT KOHKpeTHOro Tuma. Kak HoscHsA40Ch paHee, CUMBOABHbIE AUTepaAbl 3aKAI04alOT-
Cs1 B OAVTHapHBIE KaBbIIKIL. HaHpI/IMep, 'a'm 'S SABASIOTCS CUMBOABHBIMU AMTEPAaAaMIU.

IeaouncaenHsle AuTepaabl yKa3blBalOTC B BuAe uncea 6e3 gpobnor gactu. Hampumep,
10 m -100 — ®TO meaodYnCAeHHBIe AnTepaasl. JAs 06O3HaueHNs AUTepaaoB C ILAaBaloIe
TOYKOI TpebyeTcs yKasbIBaTh AECATUYHYIO TOUYKY M ApOOHyIO dYacTh umcaa. Hampmwmep,
11.123 — 9TO AMTepaa C IAaBaloIeil TOYKON. /As BellecTBeHHBIX 4Mcea C IlAaBalOIIeit
Toukoit B C# AomycKaeTcs Tak>Ke MCII0Ab30BaTh H9KCIIOHEHIaAbHOe TIpejcTaBAeHe.
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Y autepaaos g0a>kKeH OBITh TaK>Ke KOHKPETHBIN THUII, TIOCKOABKY C# ABASeTCs CTPOTO TH-
NU3MPOBAaHHBIM S3BIKOM. B 9TOi CBsI3M BO3HMKAaeT eCTeCTBEHHBINI BOIIPOC: K KaKOMY TUILY
caeAyeT OTHECTM YMCAOBON AnuTepaa, HarpuMmep 2,123987 wan 0. 23? K cuactpio, 445 OT-
BeTa Ha 9TOT Bolipoc B C# ycTaHOBAEH P IPOCTLHIX 4451 CODAIOAEHNS ITPaBILA.

Bo-1miepBhIX, y I1€10YMCAHHBIX AUTEPaloB AOAXKEH OBITh CaMBIif MeAKUIl ITeA04NCAeH-
HBIN TUII, KOTOPBIM OHU MOTYT OBITh ITpeACTaBA€HHI, HaunHasl ¢ Tura int. Takum obpasom,
y LIeAOYMCAEHHBIX AUTepaloB MOXKeT OBITh OAMH M3 CAeAyIOIIMX THUIOB: int, uint, long
nAn ulong B 3aBUCMMOCTU OT 3HadeHUs AuTepada. V1 BO-BTOPBIX, AUTepaabl C IAaBalOLIeit
TOYKOV OTHOCATCS K TUIly double.

Ecau Bac He ycTpanuBaeT MCIIOAb3YyeMbIN IO YMOAYAHUIO TUII AUTepaaa, Bbl MOXKeTe SIBHO
yKasaTh APYTOJ ero Tur c momoinsio cygdukca. Tak, 441 ykasaHmus tuma long K AUTEpaLy
npucoeannsaercsa cypdukc 1 man L. Hampumep, 12 — 970 AuTepas TMIa int, a 12L — an-
Tepaa Tuia long. /A yKaszaHNS 11€A09MCA€HHOTO TUITa Oe3 3HaKa K AuTepaady IpUcoe uH:-
etcs cydpdukc u man U. CaegosaTearHo, 100 — 9T0 auTepaa Tuma int, a 100U — autepaa
Tna uint. A A4s ykasaHHUsl AAMHHOIO 11eA04MCAeHHOro Tuila 0e3 3Haka K AuTepady Hpu-
COeAVHSIeTCS cyc])c])m(c ul mau UL. Hanpumep, 984375UL — 9TO AuTepaa Tuia ulong.

KpOMe TOTO, AAs yKazaHus Tuna float K autepaay mpucoeAuHsIeTCs cyc])c])m(c F uan f.
Hanpumep, 10.19F — 310 autepaa tuna float. Moxere gaxe ykasats Tui double, npu-
CcoeAMHNUB K auTepaay cygdukc d man D, XOTs 9T0O u3auiHe. Beap, Kak yIIOMIHAAOCH BEIIIIE,
10 YMOAYaHUIO AUTEPaAbI C IIAaBaIOIIeN TOYKOM OTHOCATCS K Tully double.

W naxowern, Aas ykasaHusa tuma decimal K AuTepady mpucoeanHseTcs cyPpukc m man
M. Hampumep, 9. 95M — 9TO gecATUYHBI AuTepa Tuma decimal.

HecmoTps Ha TO 4YTO IleA0YMCAEHHBIE AUTepaAbl OOpasyloT IO YMOAYaHUIO 3HAYEHI
TuIla int, uint, long uam ulong, MX MOXHO ITpMUCBauBaTh ME€PEeMEHHBIM TuUlla byte,
sbyte, short mam ushort, mpu ycaoBuy, 4TO HpUCBaMBaeMOe 3HaYeHUE MOXKeT OBITH
peACTaBA€HO LeAEBbIM TUIIOM.

LIJeCTHap,uaTepuqule nurtepanbl

BaM, BeposTHO, M3BECTHO, YTO B ITPOTPaMMUPOBaHUM MHOTJa OKa3hIBaeTCsl MPOIIie MOAb-
30BaThCsI CUCTEMOJ CYMCAEHUs 110 OCHOBaHMIO 16, yeM mo ocHoBaHuio 10. Cucrema cumcae-
HISI TIO OCHOBAHMIO 16 HaspIBaeTcs wecmHuadyamepuyhoi. B Helt ucnoassyiorcs uncaa ot 0 40 9,
a Takke OykBoI oT A 4o F, koTopmimMu obosHauaioTcs Jdecatumanble umcaa 10, 11, 12, 13,
14 un 15. Hanpumep, gecaTuyHOMYy uucay 16 cooTBeTCTByeT IlecTHajlarepuyHoe unucao 10.
BcaeacTBue TOro 4TO IIecTHaAllaTepMUHBIE YUCAA IPUMEHSIOTCI B IPOrpaMMUPOBAHNI AO-
BOABHO 4YacTo, B C# pasperraercs yKasbBaTh I1eAOYIVCAEHHBIE AWTEpaAbl B IIIeCTHajllaTe-
puanoMm ¢Qopmare. IlecTHagliaTepuyHble ANTEpaabl AOAKHBI HAaUMHATBCA C CUMBOAOB 0x,
T.e. HyAs U TOCAeAYIOIell AaTuHCKOM OykBel “mkc”. Hirke mpuseseHBI HEKOTOphIe ITpuMe-
PBI ITeCTHaAITaTepIIHBIX ANTEPaAOB.

count = 0xFF; // 255 B OEeCATHMUHOM CUCTEeMe
incr = Oxla; // 26 B OeCATHUYHOM CUCTEME

YnpaBnsowme nocneaoBaTesisHOCTU CUMBOJIOB

BoapmMHCTBO IleyaTtaeMbIX CHMMBOAOB AOCTaTOYHO 3aKAIOUMUTL B OAMHApHbIE KaBBIUKM,
HO HabOp B TEKCTOBOM peJaKTOpe HeKOTOPHIX CMMBO.OB, HaIIpuMep BO3BpaTa KapeTKH, BBI-
3bIBaeT 0coOble TpyaHoctu. Kpome Toro, psa Apyrux CUMBOAOB, B TOM YMCJAe OAVHapHBIE
¥ ABOVIHBIE KaBBIYKM, MMEIOT CIlelnalbHOe HasHadeHue B C#, MODTOMY UX HeAb3s WCIIOAb-
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3oBaTh HemocpeAcTBeHHO. ITo »TuM npuumbHaMm B C# HpeaycMOTpeHBI CllelliadbHEIE Ynpas-
Asitougue 1ocAed06ameAbHOCY CUMBE0A06, IHOTAA eIlle Ha3blBaeMble KOHCHAHMAMU ¢ 00pamHoil
Kocoti uepmoti (Tad4. 3.2). Takue 1ocaeA0BaTeABHOCTY IPUMEHSIOTCS BMECTO TeX CHMBOAOB,
KOTOPBIX OHM ITPeACTaBASIOT.

Ta6bnuua 3.2. YnpaBnsiowme nocnegoBaTrenibHOCTM CUMBOJIOB

anaBnmou.mﬂ nocnepoBaTesibHOCTb OnucaHue

\a 3BYKOBOW cuUrHan (3BOHOK)

\b BosepaTt Ha ogHy nNo3nuuio

\f MepeBopa cTpaHuLbl (Nnepexos Ha HOBYIO CTPaHuULy)
\n HoBas cTpoka (nepeBof CTPOKM)
\r BosBpaT kapeTku

\t opusoHTanbHas Tabynaums

\v BepTukanbHasa Tabynaums

\O MycTon cumBeon

\! OpnHapHas kaBblyuka

\" [1BoMHas kaBblyka

AN\ O6paTHas kocas 4yepTa

Hampumep, B caeayiommeri cTpoke KoJa ITepeMeHHOM ch IIpucBamBaeTcs CMMBOA Taby-
AT,

ch = "\t';
A B IpUBeJEHHOM HILKe IIpUMepe KOAa IIepeMeHHON ch IpucBaMBaeTCs CUMBOA OAU-
HapHOV KaBbIYKIL.

ch = l\ll’.

CTpOKOBbIe nutepanbl

B C# mogaep:xmupaercs elle OAMH TUII AUTepaAoB — cmpokosvii. CTPOKOBRIN AUTepaa
IpeACTaBAseT coOOV HaDOp CMMBO/AOB, 3aKAIOUEHHBIX B ABOVHBIE KaBbIdKM. Hampumep cae-
Aytomuii ¢pparMeHT Koja:

"5T70 TecT"

IIpeACTaBAseT CcODOI TEKCTOBYIO CTPOKy. OOpasIbl ITOJO0HBIX CTPOK He pa3 BCTpedaalch
B IIpMBeAEHHBLIX BblIlIe IIpUMepax IporpaMM.

IToMMMO OOBIUHBIX CMMBOAOB, CTPOKOBBINI AUTepald MOXKeT coJep>KaTh OAHY MAM He-
CKOABKO YIPaBASIOIINMX I10CAe]0BaTeAbHOCTEN CMMBOAOB, O KOTOPBIX peub I114a Bhime. Pac-
CMOTPUM A4S IIpUMepa IIPOrpaMMy, B KOTOPOM MCIIOAB3YIOTCS yIIpaBAsIOIINe II0CAeJ0Ba-
TeAbHOCTM \n 1 \t.

// TpOIEeMOHCTPMPOBATL I[IPUMEHEHME YIIPaBJISOLNX
// mocienoBaTeNbHOCTEN CMMBOJIOB B CTPOKOBEIX JIMTEpalax.

using System;

class StrDemo {
static void Main() {
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Console.WriteLine ("llepBas crpoka\nBropas crpoka\nTpeTbsa cTpoka");
Console.WriteLine ("Omouu\tIsa\tTpu") ;
Console.WriteLine ("Uetwpe\tlars \tllecTs") ;

// BCTaBUTbL KaBLUKMU.
Console.WriteLine ("\"3auem?\", cnpocus ouH.");

Pe3y/u>TaT BBITIOAHEHISI DTOM IIporpaMmbl ITpMBeAE€H HIVIKeE.

IlepBasa cTpokKa

Bropasa cTpoka

TpeTra cTpoOka

OnuH IBa Tpu
UYeTeipe IlaTre llecTs
"Bauem?", COPOCHUII OH.

B mpmBeseHHOM BBIIIIe MpyMepe IIpOorpaMMEI OOpaTHTe BHUMaHUe Ha TO, YTO A4S Iepe-
XO4a Ha HOBYIO CTPOKY MCIOABL3yeTCs yHpaBAsIollas I0CAej0BaTeAbHOCTh \n. /Aas BHIBO-
Ja HEeCKOABKMX CTPOK COBCeM He 00s13aTeAbHO BBI3BIBATh MeToa WriteLine () HECKOABKO
pa3 — AOCTaTOYHO BCTaBUThL YIPaBASIOLIYIO IIOCA€40BaTeAbHOCTh \n B TeX MecTaxX yAAU-
HEHHOJ TEeKCTOBOM CTPOKMU (AU CTPOKOBOIO AUTepasa), TAe A0AKEH IPOUCXOAUTH IIepexos
Ha HOBYIO cTpoKy. ObpaTuTe Tak’Ke BHUMaHIe Ha TO, KaK B TEKCTOBOII CTpoKe PpOpMUpPYeETCs
3HaK KaBBIYEK.

ITomumo ommcanHHOM BHIIIIe (POPMEI CTPOKOBOTO AMTepasda, MOXKHO TakXKe yKasaTh 0yk-
6aAbHOLL cmpokosuiil Aumepar. Taxkoil AuTepaa HauMHAeTCs C cUMMBoJa @, IIOocAe KOTOPOro
caeAyeT cTpoka B Kabblukax. CogepsKMMOe CTPOKM B KaBBIYKaX BOCIIPUMHUMAaeTCs Oes m3Me-
HEeHMII ¥ MOXeT OBITh pacIIMpeHo A0 ABYX U 6oJee CTpOK. DTO O3Ha4aeT, YTO B OyKBaABHBIN
CTPOKOBEIN AUTEpaa MOXHO BKAIOUUTH CMMBOABI HOBO# CTPOKM, TabyaAaluu U Ipouue, He
npuberas K yHpaBASIOIINM I10CAe]0BaTeAbHOCTSIM. EAMHCTBEeHHOe MCKAIOYEeHMe COCTaBAdA-
IOT ABOVIHBIe KaBBIYKM ("), A4S yKasaHM:A KOTOPBIX HEOOXOAMMO WCIIOAB30BaTh ABE ABOJI-
HbIe KaBBIUKU 104psig (""). B mpuBeseHHOM HIKe NpuMepe IpOTrpaMMBbl A€ MOHCTPUPYeTCs
IpuMeHeHe OyKBaAbHBIX CTPOKOBBIX AMTepPaAoB.

// TpOIoeMOHCTPUPOBATL MIPMMeHeHMre OyKBaJIbHEIX CTPOKOBHX JIMTEPAJIOB.
using System;

class Verbatim {
static void Main () {
Console.WriteLine (@"3T0 OByKBAaJIbHEIM
CTPOKOBEI JIMTEPAJ,
3aHMMAIUM HEeCKOJIbBKO CTPOK.
")

Console.WriteLine (Q"A »TO BHBOL C Tadyjadumen:

1 2 3 4
5 6 7 8
"),
Console.WriteLine (@"OT3eB nporpammmucTa: ""Mue HpaBurcsa C#.""");

PesyapTaT BRIIIOAHEHMS DTOM IIPOrPaMMBbI IPUBEAEH HIDKE.
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310 OyKBaJlbHEM
CTPOKOBHIM JIMTEPAJ,
3aHMMAIUM HECKOJIBKO CTPOK.

A 2TO BHBOI C Tabyjgaumen:

1 2 3 4
5 6 7 8
OTs3elB nporpammucTa: "MHe HpaBurcsa C#."

CAeAyeT 0cobo MMOAYEePKHYTh, UTO 6yKBaALHHe CTPOKOBbIE AUTEPAABI BBIBOASITCSI B TOM
>Ke BU/€, B KAKOM OHU BBEJEHBI B ICXOAHOM TEKCTe IPOrpaMMBbL.

HpeMMyLueCTBo 6yKBa/H:HbIX CTPOKOBBIX AUTEPAAOB 3aKAIOYAETCsI B TOM, YTO OHU IIO3BO-
ASIOT yKa3aTh B IIpOrpaMMe BBIBOAVIMBIN pe3yAbTaT MIMEHHO TakK, KaK OH AOAKEH BBITASAETb
Ha DKpaHe. Ho ecam BBIBOAUTCST HECKOABKO CTPOK, TO TIepexo/ Ha HOBYIO CTPOKY MOXKeT Ha-
pymmThs IIOPsIA0K Ha6opa VICXOZAHOTO TEKCTa ITPOrpaMMbI C OTCTyHaMMU. VImenHo 1o »Tomn
Opu4uHe B HpUMepax IIporpaMM, IIPUBEAEHHBIX B DTOV KHUTE, IIPUMEHEeHNe 6yKBaALHLIX
CTPOKOBBIX AUTEPAAOB OTPaHUYEHO. Tem He MeHee OHU TMIPUHOCIT HEMAAO 3aMedaTeAbHBIX
BBITOA, BO MHOTIUX CAy4YasiX, KOrda Tpe6yeTc;1 c])opMaTMpOBaHI/Ie BBIBOAVIMBIX PE3yABTATOB.

W mocaeanee 3ameuaHue: He nyTalnTe CTPOKM C CUMBOJAAMIU. CUMBOABHBIN AuTepad, Ha-
npumep 'X', obo3Havaer OAVIHOYHYIO 6yKBy Tuna char. A CTpOKa, coCTosMmIast U3 OAHOTO
CUMBOAA, HaripumMep "X", IO-IIPe>KHEeMY OCTaeTCsI TEKCTOBOM CTPOKOIA.

Bornee noapobHoe paccmoTpeHue nepeMeHHbIX

ITepemeHnHBIe OOBABAAIOTCA C IOMOIIIBIO OIlepaToOpa CAeAyIomelt GOpMBIL:
THIT MMEfHepeMeHHOﬁ,’

rae TMm — BTO TUI JAHHBIX, XPaHALIMUXCSA B IePeMEHHON; a MMs NepeMeHHOM — 9TO ee
M. OOBABUTH MOXKHO TIepeMeHHYIO AI000TO AeVICTBUTEABHOTO THIIa, B TOM YNCAe VI OIIM-
CaHHBIX BBIIIIe TUIIOB 3HAYeHMI. BaXkHO ITOAYepKHYTh, 4YTO BO3MOXKHOCTH IIepeMeHHOII oIlpe-
AeasioTcs ee TunoM. Hampumep, nmepemenHyio tuna bool Heab3s UCIIOAB30BaTh AAs Xpa-
HeHUs 4IMCAOBBIX 3HAUeHMil C IldaBaiomieli Toukoil. Kpome Toro, tTum mepemMeHHON HeAb3s
M3MEHATL B TeUeHUe CpoKa ee CyIlecTBOBaHMS. B yacTHOCTH, IepeMeHHYIO TuIla int HeAab3s
IpeoOpa3oBaTh B IepeMeHHYIO TuIla char.

Bce mepemennsie B C# 202KHBI OBITH OOBABAEHBI 40 UMX IPUMEHEHNUA. DTO HYKHO A
TOTO, YTOOB! yBeAOMUTh KOMIUASATOP O TUIIe AAaHHBIX, XpaHAILIMXCSA B IlepeMeHHOI, IpexKae
9eM OH ITOIBITaeTCsA IPaBUABHO CKOMIIMAMPOBATh AI0001 OolepaTop, B KOTOPOM MCITOAB3Y-
eTcsl IepeMeHHas1. DTO I103B0AseT TaKXKe OCyIeCTBAATh CTPOIUii KOHTpoAb TUros B CH#.

B C# onpeseaeHO HeCKOABKO pa3AMUYHBIX BUAOB IepeMeHHBIX. Tak, B IpeAblgyluxX mpu-
Mepax MporpaMM MCII0Ab30BAaAUCh IlepeMeHHbIe, Ha3blBaeMble AOKAAbHbIMU, TIOCKOABKY OHM
OOBABAIOTCS BHYTPY METOAA.

MHnumanusauma nepeMeHHoOMn

SaAaTL 3HauyeHume HepeMeHHOﬁI MOJKHO, B 4aCTHOCTM, C IIOMOINBIO OIiepaTtopa IIpucBaun-
BaHWMsI, KakK OBLAO He Ppas Ipo4geMOHCTPIIPOBAaHO paHee. KpOMe TOTIO, 3aaaTbh HadvalabHOE 3Ha-
qyeHue HepeMEHHOﬁI MO>KHO IIpI ee 00BSIBAEHU. ,ZI,A}I DTOTO I10CA€e MEeHI HGPEMQHHOI?I YKa-
3bIBAETCA 3HAK paBeHCTBa (=) I nipucBaBaeMoe 3Ha4eHIe. Hixe npusejaeHa O6H_[a}l (])opMa
VHNLaA3alun HepeMeHHOﬁII
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TUIL MMH_HepeMeHHOIZ = BHAaAdYeHune,

rAe 3HayeHMe — HTO KOHKPeTHOe 3HadeHle, 3agaBaeMoe IIpU CO3jaHuu repemeHHoin. OHo
AOZAXKHO COOTBETCTBOBATh YKa3aHHOMY TUITY IIe€peMEeHHOIA.
Huoxe npusegeHsl HeKOTOpbIe IIPUMePhl MHUIIMAAN3aL UM IIePeMeHHBIX.

int count = 10; // 3amaTb HauvasbHOe 3HaueHue 10 mepemeHHOM count.
char ch = 'X'; // uvHUUMAIU3MPOBATLIEPEMEHHYID Ch OYyKBEHHHIM 3HaueHuem X.
float £ = 1.2F // nepeMenHasaf MHULMAIMBUPYETCH UMUCJIOBHEIM 3HadyeHreM 1,2.

Ecau aBe nau 0ozee niepeMeHHBIE OAHOTO U TOTO JKe THUIIa OOBABASIOTCS CIIMICKOM, pasje-
AsIeMBIM 3aILATBIMMY, TO DTUM IIepeMeHHbIM MOJKHO 3a/aTh, HalIpuMep, HadyaAbHOe 3HadyeHle.

int a, b =8, ¢ =19, d; // vHMUMAIM3UPOBATHL [EpPEeMeHHEEe b u C

B AaHHOM ITpMIMepe NMHNNNAAN3NPYIOTCSI TOABKO II€peMeHHbIe buc.

AunHamMunyeckaa nHMumanumsauus

B IIPUBEAEHHBIX BBIIIE ITPMMEpaxX B KadeCTBe MHNINAAN3aTOPOB II€PEMEHHBIX MCIIOAb-
30BaAlNCh TOABKO KOHCTAaHTbI, HO B Ct AOITyCKaeTCs TaKXe AVHaMMYeCKasl MHUNMAAV3alvst
IIepeMEHHBIX C ITOMOINBIO a1000r10 BBIPA>KEHIL], ,Zl,eﬁCTBI/ITEAI)HOFO Ha MOMEHT OOBSIBAECHUS
HGPEMGHHOI?I. Huxe IpuBeAE€H IIpuMep KpaTKOf/I IIporpaMMbl A4S BBIYMICACHVST TYITIOTEHY3BI
IPsIMOYTOABHOTO TPEYTOAbHMKA IT0 AAVIHE €Ir0 IIPOTUBOIIOAO0XKHBIX CTOPOH.

// TpOIEeMOHCTPYPOBATEH OMHAMUUECKYID MHULMAIUS3ALNO.
using System;

class DynInit {
static void Main() {
// InyHa CTOPOH MNPSAMOYT'OJBHOTO TPEeyToJIbHUKA,
double sl = 4.0;
double s2 = 5.0;

// VIHULUMAIU3MPOBATL [EePEMEHHYKn hypot OMHaAMUUECKM,
double hypot = Math.Sqgrt( (sl * sl) + (s2 * s2) );

Console.Write ("I'mnoTeHy3a TPeyTOJIbHMKA CO CTOpOHamm " +
Sl + " u " + S2 + " paBHa ") ,.

Console.WriteLine ("{0:#.###}.", hypot);

PesyabpTaT BHIITOAHEHNSI DTOV IIPOTPaMMBI BRITASIAUT CAeAYIOIINM 00pa3oM.
TunoTeHys3a TpeyroJibHMKA CcO cTopoHamu 4 m 5 paBHa 6.403

B saHHOM mpuMepe OOBABASIOTCA TPU AOKaAbHBIE TlepeMeHHHe: s1, s2 U hypot. /se
3 HUX (s1 U s2) MHMOMAAM3UPYIOTCS KOHCTaHTamMu, A TpeTbs (hypot) AMHaMMYeCK! MHU-
UMAAU3UPYETCsl BRIUMCASEMON AAMHONM TUIOTeHy3bl. JAs TaKol MHUIMAAM3ALUNUM MCIOAb-
3yeTcsl BhIpa’KeHMe, yKa3blBaeMoOe B BBI3BIBAEMOM MeToge Math.Sqgrt (). Kak moscHsaaocsh
BBIIIE, 4451 AMHAMMYECKON MHULMAAU3ALUU IPUTOAHO AI000€e BhIpakeHle, AelICTBUTEeAbHOe
Ha MOMEHT OO'BbSIBAEHIS IepeMeHHOI. A MOCKOABKY BBI30B MeToda Math.Sqrt () (mam arwo-
6oro apyroro 6mOAMOTEYHOTO MeTOAa) SBAAETCA AEVICTBUTEABHBIM Ha JaHHBII MOMEHT, TO
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€r0 MO>KHO ICIO0AB30BaTh A4 MHUIMAAM3AIUU IepeMeHHON hypot. CaeayeT ocobo moa-
9YepKHYTh, YTO B BBRIPa’KeHUM AAS MHUIMAAM3AI[MM MOKHO MCIIOAB30BaTh AI0OOM DAEMEeHT,
ACVICTBUTEABHBIVI Ha MOMEHT CaMOM VMHUIVaAU3aluy IIePeMEHHON, B TOM 4MCA€ BBI30OBBHI
METO40B, APyTye IIepeMeHHbIe A AUTePaAbL.

HesiBHO TUNN3npoBaHHbIEe NepeMeHHbIe

Kak mosicrsaaocs Brinte, Bce mepeMmenHsle B C# 402KHBI ObITh 00bsaBAeHsl. Kak mpasm-
210, TIpM OODLABAEHNUN ITIepeMeHHOl CHadala yKas3bIBaeTCsA THUII, HallpuMep int mam bool,
a sateM ums nepemenHol. Ho naunnas ¢ sepcun C# 3.0, KOMIINAATOPY IIpeAOCTaBASeTCs
BO3MOXKHOCTb CAMOMY ONpeAeAUTh TUII AOKAAbHONM IepEeMEHHOM, MCXOAs U3 3HaueHus, KO-
TOPBIM OHAa MHULMaAU3UpyeTcs. Takas nepeMeHHas Ha3bIBACTCS HeA6HO MUNUSUPOGAHHOU.

HestBHO TMNM3MpoBaHHas IepeMeHHas OOBABASETCA C MOMOIIBIO KAIOYEBOTO CA0BA Var
7 A0AXHa OBITh HeIIpeMeHHO MHUITMaAu3NpoBaHa. /asd onpejeseHNs TUIla DTON IepeMeH-
HOI KOMIIMAATOPY CAYKUT TUII €e MHUIIMAAN3aTOpa, T.e. 3HaueHIs, KOTOPBIM OHa MHMIIUA-
ausupyetcst. PaccMOTpuM Takoil mpumep.

var e = 2.7183;

B saHHOM ImpuMepe IlepeMeHHasl € WHMOMAAU3UPYETCS AUTEpalAOM C IlAaBaloLiert
TOYKOJ, KOTOPBIN 10 YMOAYaHMIO MMeeT TUI double, M IIODTOMY OHa OTHOCUTCS K TUILY
double. Ecan OpI mepeMeHHas e Obl1a 00bABAEHA CAeAYIOIIM 0Opa3oM:

var e = 2.7183F;

TO OHa ObLaa OB OTHeceHa K TuIy float.

B mpuBseseHHOM HIDKe NpUMepe IMpPOTpaMMBI AeMOHCTPUPYETCS IIpUMEHEHMe HesBHO
TUNIVM3MPOBaHHEIX IlepeMeHHBIX. OH IIpejcTaBAseT coOOM BapMaHT IPOTPaMMBI U3 IIPeABIAy-
Iero pasjeAa, M3MEHEHHOI TaKUM 0Opa3oM, 4TOOBI Bce IepeMeHHbIe OBIAM TUIU3MPOBAaHEI
HesIBHO.

// TpONEeMOHCTPUPOBATEH MNPVMEHEHME HESBHO TUNMSMPOBAHHEX [NE€PEMEHHBIX .
using System;

class ImplicitlyTypedVar {
static void Main() {
// DTV nepeMeHHBEe TUNIM3UPOBAHEL HesBHO. OHM OTHECEHH
// x Tuny double, MNOCKOJBKY MHULMAIUSUPYOIME WX
// BHpaxeHMs caMy OTHOCATCS k Tuny double.
var sl = 4.0;
var s2 = 5.0;

// Wrak, nepeMeHHas hypot TuUnmsmMpoBaHa HESBHO U
// orHOocuTCca k Tuny double, MNOCKOJIbKY pPes3yJibTarT,
// BO3Bpamaeweni MeTomoMm Sgrt (), mveer Tun double.
var hypot = Math.Sqgrt( (sl * sl) + (s2 * s2) );

Console.Write ("I'mnoTeHy3a TPeyTOJIbHMKA CO CTOpOoHamm " +
sl + " by " + s2 + " paBHa ");

Console.WriteLine ("{0:#.###}.", hypot);

// Crenmywoumii ONepaTop He MOXeT OHTb CKOMIMIMPOBAH,
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// mnockoybKy mnepeMeHHas sl mMeer Tun double u
// e’ HeJb3s NPUCBOUTH IOECATMUYHOE 3BHAUEHUE.
// sl = 12.2M; // Oumbka!

PeSy/H:TaT BBITIOAHEHNST DTOU IporpaMMBbl OKa3bIBA€TCiI TaKMM K€, KaK U IIpe>Xae.

Basxno IIOAYEPKHYTDH, YTO HESJIBHO THINM3MPOBAHHAas I€peMeHHas IIO-IIPeXXHeMY OCTaeT-
Ci1 CTpOro TI/II’H/ISI/IPOBaHHOﬁI. O6paTI/ITe BHMMAaHME Ha CAeAYIOIYIO 3aKOMMEHTHPOBAHHYIO
CTPOKY 13 HpI/IBe,Zl,eHHOI?I BbIIIE ITPOTPAMMBIL.

// sl = 12.2M; // Oumbxka!

Dra onepaums IpUCBauBaHNs HeAelCTBUTeAbHA, IIOCKOABKY IlepeMeHHas sl OTHOCUTCS
K Tuny double. CaeaoBaTeabHO, €l HeAb3sl IPUCBOUTL AeCATUYHOe 3HadeHMe. EguHcTBeH-
HOe OTANYMe HesSBHO TUIIM3MPOBAHHON IlepeMEeHHOI OT OOBIYHOM, SBHO TUIIM3MPOBAHHOI
IIepeMeHHOII, — B criocobe ompegeaeHns ee Tnma. Kak ToapKo DTOT Tmi OyJeT orpejeseH,
OH 3aKpeIlAseTcs 3a IepeMeHHON A0 KOHIIa ee CyIleCTBOBaHMs. DTO, B YaCTHOCTM, O3HaJaeT,
YTO TUII IIepeMeHHOJI s1 He MOKeT ObITh M3MeHeH I10 XOAY BHIIIOAHeHNs IIpOrpaMMBl.

HessHo TunmsuposaHHble IepeMeHHble BHegpeHbl B C# He 445 TOro, 4yTOOBI 3aMeHUTDb
coboit obbraHbIe OOBABAEHNS ITepeMeHHbIX. HammpoTus, HesIBHO TUNNM3MpPOBaHHbIE ITepeMeH-
Hble IIpegHa3HaueHbl AAsd OCODBIX CAydaeB, M CaMblil IIpMMedyaTeAbHBIN U3 HUX MMeeT OTHO-
IIIeHNe K A3BIKY MHTeTpupoBaHHbIX 3anpocos (LINQ), moapobHo paccmarprBaeMoMy B Taase
19. Takum 0Opa3oM, GOABIINHCTBO OOBABAEHNII TIepeMEHHBIX A0AXKHO U BIIpeAb OCTaBaThCA
SIBHO TUIIM3UPOBAHHBIMY, TIOCKOABKY OHU 00A€rdaioT YyTeHUe U IOHMMaHUe MCXOAHOIO TeK-
CTa IpOTrpaMMBL.

U mocaeanee 3amMeuaHne: OAHOBPEMEHHO MOXKHO OOBSABUTH TOABKO OAHY HESIBHO TUIIN-
3MpOBaHHYIO ITepeMeHHyI0. ITosTomy 00 bsaBAeHIe

var sl = 4.0, s2 = 5.0; // Omumbxa!

SIBASETCS HEBEPHBIM I He MOKeT OBITh CKOMIIMAMpPOBaHO. BeAb B HeM INpeAlpUHMMAaeTCs
ITOITBITKA OOBABUTH OO€e IlepeMeHHbIe, s1 1 s2, 0AHOBPEMEHHO.

O6nacTb AeMCcTBUA U BPEMA CYLLEeCTBOBaHUA NepeMeHHbIX

Bce mepeMeHHbIe, MCIIOAB30BABIINMECS B IIPEABIAYIINX IIpUMepax IIporpaMM, OOBSB-
AAAUICH B CaMOM HauaJe MeToJa Main (). Ho B C# a0KaABHYIO ITepeMeHHYIO pa3perraeTcs
00BSBAITH B AI000M KOA0BOM 0a0ke. Kak mosicHs40Ch B raaBe 2, KOAOBBI 040K HadyMHaeT-
Csl OTKpBIBAIOIIell (PUTYPHON CKOOKOI M OKaHYMBaeTCsA 3aKphIBaloIeil (PpUIypHOV CKOOKOIL.
DT0T 640K U OmpeeaseT obrachv deiicmeus. Caej0BaTeAbHO, BCIKMIT pa3, KOTJa HauMHAETCs
610K, oOpasyercsa HoBasi 00AacTh AevicTsus. [Ipexae Bcero 004acTh AEVICTBUS OIpeaeAaseT
BUAVMOCTD MIMEH OTJeABHBIX 91€MeHTOB, B TOM 4lce U IIepeMeHHEIX, B APYTIMX JacTsaX Mpo-
rpaMMEHI 0e3 JOTIOAHNTeABHOTO yTouHeHus. OHa oIpejeasieT TakKe BpeMs CyIleCTBOBaHILT
AOKaABHBIX TTI€PeMeHHBIX.

B C# x uncay namboaee BasKHEIX OTHOCSTCSA 004acTy AeVICTBM:, OIpeseaseMble KAacCoM
1 MeTogoM. PaccMoTpeHne o6aacTu AeiicTBUs Kaacca (M OOBsABASEMBIX B Hell IepeMeHHBIX)
IIPUAETCS OTAOXMTL A0 TOTO MOMEHTa, KOTJa B DTON KHMIe OYyAyT OIMCHIBATHCSA KAACCHL
A 20 Tex mop OyayT paccMaTpMBaThCS TOABKO Te 001acTy AeVICTBIS, KOTOPEhIe ONpeAeAsioT-
CsI METOAOM UAYL K€ B CaMOM METOAE.
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Ob6aactp JeiicTBus, ompejeaseMas MeETOAOM, HadMHAeTCs OTKPBIBAIOMIEN QUIYPHOIT
CKODOKOIT 1 OKaH4YMBaeTCs 3aKphIBaromieli ¢purypHoi ckobkoit. Ho ecan y oToro meroga mme-
IOTCA ITapaMeTpPBl, TO ¥ OHM BXOAAT B 001aCTh AEVICTBIS, OIIpe/eAseMyIo AaHHEIM MeTOAOM.

Kak mpaBunao, A0KaabHBIE ITepeMeHHBIe OOBABAIIOTCI B 001acTy AeVICTBUS, HEBUAVMOIN
AAsl KOJa, HaxoAMAIerocs BHe 9Toi obaactu. IlosToMy, 0OBABASA IepeMeHHYIO B OIpeje-
JA€HHOV 001aCTy AeVICTBUA, BBl TEM CaMBIM 3alllMIaeTe ee OT AOCTyIla UMAV BUAOU3MEHEHMN:
BHe JaHHOI obaactu. PasymeeTcs, mmpaBnaa 061acTy AeVICTBUS CAy>KaT OCHOBaHMEM AAS VH-
KariCy AsIITUA.

Ob6aactu aeiicTBUA MOTYT OBITh BAOKeHHBIMU. Hampumep, BesAkmii pas, KOTja Co3AaeTcs
KOJOBBINT 010K, OAHOBpeMeHHO 0Opa3yeTcs M HOBas, BAOXEHHas 004acTb AeicTBuA. B aToM
cAyJae BHENIH:AS 001acTh AeMCTBUA OXBaThIBaeT BHYTPEHHIOIO 00AacTh. DTO O3HaydaeT, YTo
AOKa/bHBIe TTepeMeHHble, OObABAEHHBIE BO BHEIIIHel 001acTu AeVCTBUsA, OYAyT BUAUMEBI A
KOJa BO BHyTpeHHei1 obaactu gevictBrs. Ho obpaTHOe He cripaBeAAMBO: A0KaAbHbIE ITepeMeH-
HBle, OOBABAEHHBIE BO BHYTpeHHel 001acTy AeCTBIsA, He 6yAyT BUAVIMEI BHe DTOM 001acTu.

A Toro 4TOOHI CcTasa 60/ee TOHATHONM CYIIHOCTh BAOXKEHHBIX 0DaacTell AeVICTBM:, pac-
CMOTPUM CAeAYIOIINII ITPUMep IPOTPaMMEL

// TpOmneMOHCTPMPOBATH OOJIACTL NEeMCTBMSA KOLOBOTO OJIOKa.
using System;

class ScopeDemo {
static void Main () {
int x; // 2Ta nepemMeHHas OOCTyINHAa IJig BCEro KOoIa BHYTpM MeToma Main ().

4
if(x == 10){ // HauaTh HOBYK OOJACTbL HOEMUCTBMUA
int y = 20; // Dra nepemMeHHas IOOCTYyNHA TOJIbKO B HJAaHHOM KOIOBOM OJIOKE.

// 3mech mocTynHE o0e NepeMeHHBEe, X U V.

Console.WriteLine("x m y: " + x + " " + y);
X =y * 2;
}

// vy = 100; // Oumbka! IllepeMeHHa y 3IOeCb HEIOCTYIIHA.

// A mnepeMeHHas X 3IeChb [IO-INpeXHeMy OOCTYIIHA.
Console.WritelLine ("x paBHO " + Xx);

Kax moscHsercs B KOMMEHTapusAX K IPUBEAEHHON BhIIIe IIpOrpaMMe, IepeMeHHas x
OOBABASETCA B Hadade 00AacTU AEVICTBM:A MeToja Main (), M IO®TOMY OHa AOCTYITHa AAs
BCETO IOCAeAyIOIero KoJda B IIpejelax 9TOro Mertoga. B 6aoke ycaosHoro omepartopa if
OOBABAIETCA TTepeMeHHas y. A TTOCKOABKY DTOT KOAOBEIN 010K OIpejeAseT CBOIO COOCTBEH-
HyIO 001acCTh JAeVICTBMS, TO IlepeMeHHas y BUAMMa TOABKO A4 KOoJa B Ipejelax AaHHOTO
0aoka. VimeHnHo MO®TOMY CTpoKa line y = 100;, HaxoasAmIasCcsa 3a mpedelamMy DTOTO
010Ka, 3aKOMMeHTHpoBaHa. Ecam yjaanTs HaxoAsIIuecs Iepej Hell CUMBOABI KOMMeEHTa-
pust (//), TO BO BpeMs KOMIMASLINMM IIPOTPaMMBI IIPOU30MAET ommnOKa, IIOCKOABKY TIepe-
MeHHas y HeBUAMMa 3a IIpejelaMI CBOero KO40BOro 040ka. B To ke BpeMs mepeMeHHas x
MO>KeT JICII0Ab30BaThCs B 0A0Ke YCAOBHOTO OIlepaTopa if, TOCKOABKY KOAY U3 ®TOro 610Ka,
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HaxoAsIIeMyCsl BO BAOXKEHHOI 004acTi AeVICTBNS, AOCTYIIHBI IIepeMeHHble, OObsBAEHHEIE
B OXBaTBIBAIOLIEN €ro BHeIIIHe 004acTy AeVICTBIS.

INepemenHBIe MOTYT OBITH OOBSABAEHHI B A1000M MecTe KOAOBOTO 610Ka, HO OHU CTaHOBSIT-
Csl AEVICTBUTEABHBIMM TOABKO IIOCAE CBOeTo 0ObABAeHMs. Tak, ecam OOBABUTDH ITepeMeHHYIO
B Hadale MeTOAa, TO oHa OyJeT AOCTyIHa AAd BCETO OCTaABHOIO KOJa B IIpejeAax DTOTO
MeToza. A ecam OOBABAUTH ITepeMeHHYIO B KOHITe 610Ka, TO OHa OKaKeTcs, IO CyIIecTBy, Oec-
IT01€3HOJ1, TTIOCKOABKY He OyAeT AOCTYITHO HI OAHOMY KOAY.

Ecau B 0ObsBAeHUE IIepeMeHHON BKAIOYaeTCs MHUIIMAAM3ATOp, TO Takas IlepeMeHHas
VHUTIMAAU3UPYETCs TTIOBTOPHO IIPM KakAOM BXOJe B TOT 040K, B KOTOPOM OHa OOBsBAeHa.
PaccMoTpuM caeayromuii mpuMep IpOrpaMMBel.

// TIpONEeMOHCTPUPOBATL BPEeMS CyUIECTBOBAHMUSA [EPEMEHHOM’.
using System;
class VarInitDemo {

static void Main() {

int x;

for(x = 0; x < 3; x++) {

int y = -1; // llepeMeHHas y MHMUMaIU3MPYETCHA INPM KaxXIOM BXOIe B OJIOK
Console.WriteLine("y pasuo: " + y); // 3Bmece BCcerma seBOIMTCH -1

y = 100;

Console.WritelLine ("y Tenepbp paBHO: " + Vy);

Hirxe IIpuBEAEH pe3yAbTaT BbIIIOAHEHII DTOM IIporpaMmbl.

y paBHO: -1
y Tenepb paBHO: 100
y paBHO: -1
y Tenepb paBHO: 100
y paBHO: -1
y Tenepb paBHO: 100

Kak Buaure, nmepemeHnHasi y IOBTOPHO MHUIIMAAM3UPYETCSA OAHMM M TeM >Ke 3Ha4eHUeM
-1 Tpu Ka’kaoM BXOJe BO BHYyTpeHHMII Ifuka for. VI HecMOTps Ha TO, YTO IIOCA€ DTOTO ITUK-
Aa et IpucBanBaeTcs 3HaueHNe 100, OHO TepseTCsl IIpY ITOBTOPHOI ee MHUITMAaAN3alIVIL.

B sspike C# mmeetcs elrje o4Ha 0OCOOEHHOCTh COOAIOAEHNIS TTpaBUA 001acTU AVICTBUA: He-
CMOTPsI Ha TO, 9TO OAOKM MOTYT OBITH BAOKEHBI, HI y OAHON 13 IIepeMeHHHIX 13 BHyTpeHHel
obaacTu AeCTBUS He AOAXKHO OBITh TaKoe >Ke MM, KaK U Y IepeMeHHO U3 BHeIIHell 00-
AacTu AeVicTBUA. B mpuBejeHHOM HIDKe MpyMepe IpOTpaMMBI IIpeANIpUHIMAETCS TTOIBITKa
OOBABUTH ABe pasHble ITepeMeHHBIe C OJHUM U TeM >XKe MeHeM, U II0O9TOMY ITporpaMMa He
MOXKeT OBITh CKOMITMAUPOBaHa.

/ *
B 3'I‘Oﬁ[ InporpamMMe IMNpedlrpMrMHYMaeTCA IIOIIBITKa O0OBIBUTL BO BHyTpeHHeTZ

oBjlacTy OEeNCTBUSA IEePEeMEeHHY C TakKMM Xe& CaMuEM MMEeHeM, KakK U Yy
IepeMeHHOM, ONpeleJIEHHOM BO BHeUWHeM ofjlacTu IeMCTBUS.
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*** JTa nporpaMMa He MOXeT OBITb CKOMOMIMPOBaHa. ***

*/
using System;

class NestVar ({
static void Main () {
int count;

for (count = 0; count < 10; count = count+l) {
Console.WriteLine ("3T0o momcueTr: " + count);

int count; // Hepmonyctmmo!!!
for (count = 0; count < 2; count++)
Console.WriteLine ("B »sToll nporpaMMe ecTb oumbkal!'");

Ecan y Bac nMeeTcst HEKOTOpPEIT OIBIT mporpammuposanus Ha C may C++, To BaM 40AXK-
HO OBITh M3BECTHO, YTO Ha IIpYICBalBaHIe MMEeH IIepeMeHHBIM, OOBIBAIEMbIM BO BHyTpeHHel
obaacTy AeVICTBMS, B DTUX A3BIKaX He CyIeCTByeT HMKaKuX orpaHmdeHuii. CaejosaTeabHoO,
B C u C++ 0ObsBAEHNE ITepeMeHHOM count B KOA0BOM 040Ke, BXOAAIIEM BO BHEITHMI IIVKA
for, KaK B IpMBeJeHHOM BBIIIle IIpUMepe, canTaeTcs Brioane gomycruMeiM. Ho B C u C++ Ta-
Koe OObsBAEHIMEe OJHOBPEMEHHO O3HayaeT COKpHITHE BHeIIHel IlepeMeHHoI. PazpaboTumku
C# mocumTaanu, 4TO TaKOTO poJa COKpuimue umeH MOKET AeTKO IPUBECTU K MPOrpaMMHBIM
ommbKaM, ¥ ITIODTOMY PeInAY 3alIPeTUTh eTo.

NMpeobpa3oBaHue U npuBegeHNe TUNOB

B mporpamMmmupoBaHnmu HepeAKO 3HayeHMs! IlepeMeHHBIX OAHOIO THUIIa IIPUCBAaMBAIOTCH
TIlepeMeHHBIM Apyroro Tuna. Harpumep, B mpuseaeHHOM HinKe ¢pparMeHTe KoJa Iielo0e 3Ha-
YeHye TUIla int IpuUCcBauBaeTCs epeMeHHON C IAaBaloleil Toukoi Tura float.
int i;
float f£f;

i = 10;
f = 1i; // npucBouTb LeJjyioe 3HaueHMe nepeMeHHoy Tuna float

Ecm B OAHOWN omepamum IpuCBauBaHU: CMEIINMBAIOTCA COBMECTMMBbIE THUIIBI AaHHBIX,
TO 3HaueHMe B IIPaBO}i JacTM oOIlepaTopa HpMCBaMBaHM:A aBTOMaTUJeCcKM IIpeoOpasyercs
B THUII, YKa3aHHBIN B AeBoil ero yactu. IlosToMy B mpuBeaeHHOM BbIIIe (pparMeHTe KoJa
3HayeHMe IlepeMeHHOil 1 cHauada mpeobOpasyercsa B Tun float, a 3aTeM IpuUCBaMBaeTCs
nepemenHoil £. Ho BcaeacTBMe CTpOroro KOHTpOAs TUIIOB JaleKO He BCe THUIIBI JaHHBIX
B C# OKa3bIBalOTCsA ITOAHOCTBIO COBMECTUMBIMI, a CAejOBaTeAbHO, He Bce IIpeoOpa3oBa-
HUS TUIIOB paspelleHbl B HesiBHOM Buge. Hampumep, Tumel bool um int HecOBMeCTUMBEL.
IIpaBaa, mpeobpazoBaHMe HECOBMECTMMBIX TUIIOB BCE-TaKM MOKET OBITh OCYIIeCTBAEHO
myTeM npusedenus. IlpuBeseHne THUIIOB, IO CYIIeCTBY, O3HadaeT sBHOe MX IIpeoOpa3oBa-
Hue. B sTOM pasgeae paccMaTpuBaeTcsl KaK aBTOMaTHyeckoe IpeoOpa3oBaHMe, Tak U IIpHU-
BeJeH1e TUIIOB.
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ABTOMaTnueckoe npeobpasoBaHue TUNOB

Korza saHHBIE OAHOTO THIIa ITPUCBaMBAIOTCS TIEpeMEHHON APYTOTO THIIa, HeséHoe ITpeoo-
pasoBaHIe TUIIOB ITPOVCXOAUT aBTOMATIIECKY IIPY CAeAYIOITUX YCAOBIIX:

e oDa TuUIIa COBMECTUMEBI;

¢ Aualia3oH IIpeACTaBAeHVIs 9yiceA 11e1€eBOro TuIia mupe, 4eM Yy NCXOAHOTO TUIIaA.

Ecam oba »stn YCAOBUS YAOBAETBOPSIIOTCS, TO IIPOUCXOAUT pacuiupstouiee npeo5pu306aﬂue.
Haan/IMep, TUII int AOCTaTOYHO KPYIIHBIN, 4TOOBI BMeIlaTh B ceOsl BCe AeMCTBUTEAbHBIE
3HaquMHTMHabyte,aKPOMeTOF0,06aTMHa,int u byte, ABASIOTCI COBMECTUMBIMU 11€10-
41ICA€HHBIMU TUIIAMU, I TIODTOMY AAs1 HUX BIIOAHE BO3MO>KHO HEsIBHOE Hpeo6pa30BaHI/Ie.

UncaoBble TUIBL, KaK II€A0YMCAEHHBIE, TaK U C I1aBaAIOIEeN TOUKOV, BIIOAHE COBMECTUMBbI
APYT C APYTOM AAST BRITIOAHEHVST PACIIIMPSIIOTIINX npeo6pa3OBaHI/n71. Tak, npuBeJeHHas HIIKe
noporpamMma COCTaBA€Ha COBEPIIEHHO IIPAaBUABHO, ITOCKOABKY npeo6paSOBaHI/Ie Tua long
B TUIl double SBASETCS PACIIUPSIONINM U BBIITOAHSETCS aBTOMAaTUYECKI.

// TpOmneMOHCTPMPOBATH HesBHOe NpeobpasoBaHme Turna long B Tun double.
using System;

class LtoD {
static void Main () {
long L;
double D;

L 100123285L;
D =1L;
Console.WriteLine("L m» D: " + L + " " + D);

Ecam tnm long MoXeT OBITH IpeoOpasoBaH B TUII double HesABHO, TO OOpaTHOe IIpe-
obOpasoBanue tumna double B TUI long HeABHHIM 00pa3oM HEBO3MOXKHO, TIOCKOABKY OHO
He sBasgeTcsa pacmupsiomum. CaejoBaTeabHO, NPUBEJEHHDIN HIUKe BapMaHT IIpeAbIAyITen
IpOorpaMMbl COCTaBA€H HEIIPaBUABHO.

// *** Dma nporpaMMa He MOXeT OHTbL CKOMIMIMPOBAHA. ***
using System;

class LtoD {
static void Main () {
long L;
double D;

D
L

100123285.0;
D; // HepomycTmmo!!!

Console.WriteLine("L mw D: " + L + " " 4+ D);

ITomumo YIIOMSHYTBIX BBIIIIE OTpaHUYEHUII, HE AOIYCKAeTCS HEesSBHOE B3alIMHOE Hpeo6—
pasoBanue turoB decimal m float wmaum double, a TakXke YMCAOBBIX TUIIOB U char man
bool. KpOMe TOTO, TUIIBI cChar M bool HEeCOBMECTUMBI APYT C APYTOM.
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anBeAeHMe HeCOBMeCTUMbIX TUNOoB

HecmoTps Ha BCIO ITOA€3HOCTh HESBHBIX ITpeoOpa30BaHUI TUIIOB, OHI HECITOCOOHHI YAO0-
BAETBOPUTH BCe MOTPeOHOCTY B MPOrpaMMUPOBaHUN, TIOCKOABKY AOIYCKAIOT AMIIb pacIln-
pAomMe Ipeobpa3oBaHMs COBMECTUMEBIX TUIIOB. A BO BCeX OCTaABHBIX CAydasX IPUXOAUTCS
obpararbcs K IpUBeJeHMIO TUIIOB. [Ipugederue — DTO KOMaHJa KOMIIMASATOPY Ipeodpaso-
BaTh pe3yAbTaT BBIYMCAEHUS BBHIPa’KeHNSA B YKa3aHHBI TUIL. A 445 DTOTO TpeOyeTcs sBHOe
npeobpasosaHue TUIOB. Hike mpuBeeHa obrras ¢popma IpuBeseHIs TUIIOB.

(mesreBoOyt Tum) BEPaxeHUe

3aech neseBor Tum 06O3HaYaeT TOT TWUII, B KOTOPHIN >XKelaTeAbHO IIpeoOpa3oBaTh yKa-
3aHHOe BEpaxeHre. PaccMOTpUM 445 IpUMepa caeaylolee 00bABAeHNe ITepeMeHHBIX.

double x, y;

Ecan pesyapTaT BRIYMCAEHUS BLIpaXkeHM: x/y AOAXKeH OBITH THIIAa int, TO caelyeT 3a-
nucaTh caeayroniee.

(int) (x / vy)

HecMmoTps Ha TO 4TO HepeMeHHEBIe X U y OTHOCATCS K Tully double, pe3yabTar BhIIMCAL-
HIA BEIpaKeHNs x/y IpeoOpa3yeTcs B TUII int 6aarogaps npmsejeHuIo. B jaHHOM ITpmMe-
pe BhIpakeHue x/y cAeAyeT HeIIpeMeHHO yKa3hIBaTh B CKOOKaX, MHade IIpuBeJeHue K TUILY
int OyAeT pacIpOCTpaHATHCA TOABKO Ha IIepeMeHHYIO X, a He Ha pe3yAbTaT ee JAeAeHMs Ha
rmepemMenHyIo y. [IpnBejeHne THIIOB B JaHHOM cAydae TpeOyeTcs ITOTOMY, YTO HesBHOe IIpe-
o6pasoBaHme Tuna double B TUII int HEBO3MOXKHO.

Ecau mpuseaeHne THUIIOB IPUBOAUT K CyXarouemy npeobpasosaruto, TO 4acTe MHPOpMa-
IV MO>KeT OBITh ToTepstHa. Hampumep, B pesyabpraTe mpuBseJeHns Tuma long K TUITY int
gacTh MHPOpMaNUN TOTepsIeTcs, ecAu 3HadeHMe TUITa long OKaXkeTcsl OoAbIle Ayalla3oHa
peACTaBAEHUS YMCeA AAS TUTIA int, IIOCKOABKY CTaplluye pas3psiAbl STOTO YMCAOBOTO 3HaYe-
Hust oTOpaceiBaroTcs. Koraa sxe 3HaueHMe ¢ I1AaBalOIeli TOYKON IPUBOAUTCS K I1eA09VCAEH-
HOMY, TO B pe3yabTaTe ycedeHMs TepseTcs ApoOHas 9acTh DTOTO YMCAOBOTO 3HaueHMs. Tak,
ecAM IIPUCBOUTL 3HadyeHue 1,23 11eA04YMCAEHHOI IIepeMeHHOl, TO B pe3yAbTaTe B Heil OCTa-
HeTCs AUIIH TleAasl 9acTh MCcXoAHoro yucaa (1), a ApobHast ero gacts (0,23) OyaeT roTepsiHa.

B caeayiomem mpumepe IporpaMMBI A€MOHCTPUPYeTCs psJj, IpeoOpa3oBaHMII THUIIOB,
TpeOyIOImuXx npusejeHns. B 9ToM npuMepe nokasaH TakXe psj, CUTyaluii, B KOTOPBIX ITpHU-
BeJeHIe TUIIOB CTAHOBUTCS IPUYMHON IOTEPU AAHHBIX.

// TpOINEeMOHCTPUPOBATL [IPMBEIOEHUE TUIIOB.
using System;

class CastDemo {
static void Main () {
double x, vy;
byte b;
int 1i;
char ch;
uint u;
short s;
long 1;

x = 10.0;
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y = 3.0;

// TlpuBemenme tumna double k Tuny int, npobHas UYaCTb UMCIla TEPAETCH.
i = (int) (x / y);

Console.WriteLine ("I[eJIOUMCIIEHHH pPe3yJbTaT nejieHus x / y: " + 1);

Console.WriteLine () ;

// TpuBenenme Tumna int k Tuny byte 6e3 norepu HaHHHX,

i = 255;
b = (byte) 1i;
Console.WritelLine ("b nocse npucBamBaHumsa 255: " + b +

" -- 0e3 norepu IOaHHBX.");

// TpuBemeHme Tuna int xk Tuny byte C noreper IaHHHX,

i = 257;
b = (byte) 1i;
Console.WriteLine ("b mocmne npucBamBaHuga 257: " + b +

" -- Cc norepeyr nmaHHBEIX.");
Console.WriteLine () ;

// TpuBenmenme Tumna uint k Tuny short 6e3 moTep” IOAHHBIX .

u = 32000;
s = (short) u;
Console.Writeline ("s mocse npucBamBaHusa 32000: " +
s + " —-- 0e3 norepmum IOaHHBIX.");
// TlpuBemenme Tuna uint k Tuny short c morepeil maHHHX,
u = 64000;
s = (short) u;
Console.Writeline ("s mnocse npucBamBaHusa 64000: " +
s + " -- c nmorepell OaHHHX.");

Console.WriteLine () ;

// TpuBeneume tuna long k Tumy uint ©6e3 moTepy IaHHEIX.

1 = 64000;
u = (uint) 1;
Console.WritelLine ("u nocse npucBamBaHusa 64000: " + u +

" -- 0e3 norepu IOaHHBX.");

// TpuBenmeHue Tuna long K TUIY Uuint C morTepeil OAaHHHX.

1 = -12;
u = (uint) 1;
Console.WritelLine ("u mocse mpmucBamBaHusa -12: " + u +

" -- Cc norepeyr nmaHHBIX.");
Console.WriteLine () ;

// TpuBemeHue Tuna int x Tuny char,

b = 88; // xom ASCII cumpojsa X

ch = (char) b;

Console.WritelLine ("ch nocne npucBamBanus 88: " + ch);

Bort kakort pe3yabpTaT AaeT BhIIIOAHEHIE DTON IIporpaMmal.

[IeJIOUMCJIEHHBI pe3ybTaT nejenusd X / y: 3

b nocne npuceBameauHua 255: 255 -- 0Oe3 moTepyM OaHHHX.
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b nocne npuceamBahuus 257: 1 -- C noTeper OaHHEIX.

s nocJyie npucBamBaHusa 32000: 32000 -- Ges noTepm IOAHHHX.
s nocisie npuceauBanusa 64000: -1536 —-- c noTepell OaHHBIX.

u nocjye npuceameanmsa 64000: 64000 -- Bes3 norepw HaHHBIX.
u nocJje npmuceameaHmsa -12: 4294967284 -- c noTeper HaHHBIX.

ch nocse nmpucBamsBanmus 88: X

PaccMoTpuM KaXXAylo oOmepanmio IpUCBaMBaHMA B IIPeACTaBAEHHOM BBIIIE IIpUMepe
IIpOTpaMMBI 10 OTJAeABHOCTU. BcaeAcTsBme mpuBeAeHUs pes3yaAbTaTa JeleHUSA X/y K THUITY
int orbpaceiBaeTcs ApOOHAsI YacTh UMCAa, a CAeA0BaTeAbHO, TePSIeTCs 9acTh MH(POPMaINIA.

Koraa mepemennoii b mpucBanBaeTcst 3HaueHue 255, To mHPOpManus He TepsAeTcs, Io-
CKOABKY BTO 3HaueHUe BXOAWT B AMaIla3oH IIpejcTaBAeHMs dmcea AAsd Tuna byte. Ho koraa
ITepeMeHHOM b IpucBanBaeTcsl 3HayeHue 257, To JacTh MHQPOPMAIUN TePsEeTCs, ITOCKOALKY
BTO 3HaYeHNUe ITpeBBLIINIaeT AValla3OH IIpeACTaBAEHMs 4ucea AAs Tuma byte. Ilpusesenne
TUIIOB TpeOyeTcst B O0OMX cAydasx, ITOCKOABKY HesBHOe ITpeoOpasoBaHMe THIa int B THII
byte HEeBO3MOXKHO.

Koraa nepemennoit s tumna short npucsausaercs sHaueHue 32 000 mepemeHHOI 1 TUIa
uint, IOTepU JaHHBIX He ITPOVCXOAUT, ITOCKOABKY DTO 3HadeHMe BXOAUT B AMaIla3oH ITpea-
cTaBAeHMS 4mcea AAs Tuia short. Ho B caeayiomeit omepariuy mpucsanBaHus IepeMeH-
Hag u umeeT 3HaueHue 64 000, KoTopoe oKa3bIBaeTCs BHe AMara3oHa MpejcTaBAeHMs yncel
AAsl THIa short, M TIO®TOMY JaHHBIe Tepsiorcs. Ilpusesenme Turos Tpebyerca B obomx
cAydasix, ITOCKOAbKY HesBHOe IIpeoOpa3oBaHlUe TUIIAa uint B TUII short HEBO3MOKHO.

Jasee mepemenHoll u npucsausaercs sHaueHue 64 000 mepemennol 1 Tuma long.
B 9TOM cayuae gaHHbBIe He TepsIOTCs, MOCKOABKY 3HaueHue 64 000 oxasbiBaeTcs BHe Aualia-
30Ha IIpeACTaBAeHus 4umcea AAs Tuma uint. Ho xoraa mepemeHHON u TpucBamBaeTcs 3Ha-
yeHne -12, JaHHBIE TepsIOTCS, ITOCKOABKY OTpUIjaTeAbHBIE YMCAa TaKXKe OKa3hIBAalOTCsA BHe
AuaTia3oHa ITpeACTaBAeHNsA 4yucea AAs Tuna uint. Ilpuseasenme tumos TpeGyercsa B oHomx
cAydasx, Tak Kak HessBHOe IIpeoOpa3oBaHIe THITa 1ong B TUII uint HEBO3MOXKHO.

V HakoHem, KorJa IepeMeHHON char IpucBaMBaeTcsl 3HadyeHUe Tula byte, mHPOpMa-
IIVsI He TepseTcs], HO IIpUBeJeHIe TUIIOB Bee JKe TpedyeTcs.

Npeo6paszoBaHMe TUNOB B BbIpaXeHUAX

ITomumo omeparnuii IpucBauBaHs, IIpeoOpa3oBaHNe TUIIOB IIPOMCXOANUT U B CAMMX BBI-
PpackeHmIx. B BbIpa’keHII MO>KHO CBO6OAHO CMelInBaTh ABa AN 0ozee Tura AAQHHBIX, IIpU
ycaoBunm mx COBMECTUMOCTN APYyTI C APYIOM. HaHpI/IMep, B OAHOM BbIpa’keHnun AOITyCKaeT-
C1 IIpMIMeHeHNne TUIIOB short u lOl’lg, IIOCKOABKY oba Turia sSIBASIIOTCS YMCAOBBIMIL. KOI",ZLa
B BbIpa’XK€H!V CMEIIMBAIOTCA Pa3HbI€ THUIIbI AQHHBIX, OHI npeo6pa3y10Tc5I B OAVIH 1N TOT >Ke
THUII 10 TIOPSAKY CA€AOBAHVI onepaum?{.

ITpeobpasoBaHNsI TUIIOB BHIIIOAHSIOTCA O HpUHATHIM B C# npasuram npodsuxenus mu-
nos. Huke IIpuBEeA€H aATOPUTM, OHpe,Zl,eA}IeMLIf/I STUMI IIpaBNAaMU AA51 onepam/n?x C AByM:I
omnepaHAaMMU.

ECAN oaun onepang mmeer tun decimal, TO m BTrOpOil omepaHg HpoaBUTaeTcs
K TUIly decimal (HO ecan BTOpPOJI ortepaH uMeeT tun float manm double, pedyabraT
OyAeT OmMOOYHEIM).
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ECAN oaun onepang umeer tun double, TO u BTOpOI Onepans mpoasuraercs
K Tuny double.

ECAN oaun onepang umeet tun f£loat, TO n BTOpOIT ontepan mMpoABUTraeTcst K TUITY
float.

ECAN oaun omepang umeer tumn ulong, TO m Bropoil omepaHs HIpoABUTaeTCs
K Ty ulong (HO ecan BTOPOI OllepaH MMeeT TUll sbyte, short, int mam long,
pesyabTaT 6yAeT OIMOOYHEIM).

EC/AN oaun onepang umeer tunt long, TO u BTOpOIl onepana npogBuraeTcs: K TUILY
long.

ECAW oauH onepaHg MMeeT TUII uint, a BTOpoii — Tum sbyte, short man int, TO
oba orrepaHja IMPOABUTAIOTCS K TUILY long.

EC/AN oaun onepang umeetr tunt uint, TO u BTOpOI1 onepana npogsuraercs: K TUILY
uint.

MHAUYE o6a onepanja IpOABUTAIOTCS K TUITY int.

OTHOCUTEABHO IIpaBUA IPOABUKEHIUs TUIIOB HEOOXOANMO cAeAaTh PsiA BaKHBIX 3aMe-
yaHuit. Bo-repBeIx, He Bce TUIIBI MOTYT CMeIIMBAThCS B BRIpakeHUM. B wactHOCTH, HesBHOe
npeo6paaoBaHme Tuna float mam double B Tum decimal HEBO3MOXHO, Kak, BIpOYeM,
U CMeIlleHue Tuila ulong C AXOOBIM II€AO0YMCAEHHBIM TUIIOM CO 3HAaKOM. /As CMeIeHus
9TUX TUIIOB TpebyeTcs ABHOe UX IpUBeJeHIe.

Bo-BTOpEIX, 0OCOOOTO BHMMaHNUA TpebyeT mocaejHee U3 IIPUBEJeHHBIX BhIIe Mmpasua. OHO
TAaCUT: €CAM HU OAHO M3 MIPEeAbIAYINUX IIPaBUA HE ITPUMEHSETCS, TO BCe OIlepaHAbl IIpO-
asuraiorcs K tuny int. CaeagosaTeabHO, Bce 3HaueHMs Tuna char, sbyte, byte, ushort
1 short NpOABUTAIOTCA K TUIY int B 1IeAsX BBIYMCAEHUs BhIpakeHus. Takoe IpOABIKeHIe
TUIMOB HA3bIBAETCA UEAOUUCACHHLIM. DTO TakKXKe O3HauyaeT, YTO pe3yAbTaT BBIIIOAHEHIS BCeX
apudMeTUIeCKNX OIlepalnii 6y eT MMeTh TUII He HIDKe int.

Caeayer uMeTh B BUAY, UTO IpaBlAa IPOABVIKEHNSI TUIIOB IIPUMEHSIOTCS TOABKO K 3Ha-
YeHUsIM, KOTOPBIMM OII€PUPYIOT IIPU BRIUMCAEHUN BhIpakeHUs. Tak, ecan 3HadeHMe Ilepe-
MEHHOM Tulla byte HpoABUTraeTCs K TUITY int BHYTPU BbIpa’ke€HNs, TO BHE BbIpa’kKeHUs DTa
IepeMeHHas IIO-IIpeKHeMy OTHOCUTCS K Tuily byte. IlpoasuskeHme THUIIOB 3aTparmubaeT
TOABKO BBIYVCAEHME BbIPaKeHVS.

Ho npoasusxeHne TUIIOB MOXeT MHOT/AA IIPUBECTU K HEOXUAAHHBIM pesyabrataM. Ecau,
HaIlpuMep, B apupMeTIdecKoll orepaIiuy UCII0AL3YIOTC ABa 3HaYeHNs TuIla byte, To mpo-
ucxoaut caeayiomee. CHadasa orepaHabl TUIa byte MPOABUTAIOTCA K TUILy int. A 3aTem
BBIIIOAHSETCS OIlepalius, Agalolias pedyapraT Tuna int. CaegoBaTeabHO, pe3yabTaT BBIIIOA-
HeHUs omepaluu, B KOTOPOil yJacTBYIOT JBa 3HadeHMs TuIa byte, OyaeT mMeTb TMH int.
Ho Beap 9TO He TOT pe3yabTaT, KOTOPHIN MOXKHO OBLA0O OBI C OUYEBMAHOCTBHIO IMPEATIOAOXKMNTE.
PaccMoTpuM caeayonuii mpuMep IporpaMMBL.

// TlpyMep HEOXMIAHHOTO Pe3yJibTaTa NPOABUXEHUS TUIOB !
using System;
class PromDemo {

static void Main () {

byte b;

b = 10;
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b = (byte) (b * b); // HeobxomuMmo npmBemeHue THUIOB! !
Console.WriteLine ("b: "+ Db);

Kak HI cTpaHHO, HO KOT/Aa pe3yAbTaT BRIYMCAEHNS BHpakeHnsa b*b mpucsanBaeTcs oOpaT-
HO ITepeMeHHOI b, TO BO3HMKaeT ITOTpeOHOCTH B IIpMBeAeHNN K TUITy byte ! OObsACHAETCA DTO
TeM, YTO B BRIpa>KeH!M b* D 3Ha4YeHNe IePeMEeHHOM b IIPOABUTaeTCs K TUILy int ¥ mOdTOMYy He
MO>KeT OBITh MPICBOEHO IlepeMeHHON TuMa byte 6e3 mpuBejeHNs TUIIOB. VIMeliTe 5TO 06CTO-
STeABCTBO B BUAY, €CAM IOAyYNTe HeOXNJaHHOe coobieHne o6 ormmbke HECOBMECTMMOCTI
TUIIOB B BRIPAKEHNSIX, KOTOPbIE, Ha IEPBBIN B3TA514, KaXKyTCs COBEPIIIEHHO ITPaBUABHBIMIU.

AnazormyHasi CUTyalus BO3HMKAaeT IPU BHIIIOAHEHUM OIeparuil ¢ CMMBOABHBIMU OIle-
pangamn. Hampumep, B caeayiomeMm ¢parmeHTe Koja TpeOyeTcsi obpaTHOe IIpuBejeHIe
K TUILy char, IIOCKOABKY OIlepaHAbl chl u ch2 B BhIpa’keHUM ITIPOABUTAIOTCS K TUITY int.

char chl = 'a', ch2 = 'b';
chl = (char) (chl + ch2);

bes mpuBeaeHns TUIIOB pe3yAbTaT CAOXKeHM: omepaHAoB chl m ch2 OyJeT mMeTh TUII
int, ¥ IIOSTOMY €TI0 HeAb3sl IPVUCBOUTH IIEPEMEHHOM Tulla char.

IIpoaBu>keHne TUIIOB IIPOMCXOAUT U IPU BBIIOAHEHMM YHapHBIX OIlepaliuii, HallpuMmep
¢ YHapHBIM MuHycoM. OniepaHAbl YHapHBIX OIlepariuii 60.1ee MeAKOTO ThIla, 4eM int (byte,
sbyte, short m ushort), T.e. ¢ 6oaee Y3KIUM AMalla30HOM IIpeACTaBAEHUs 4Yucea, Mpo-
Asuraiorcs K tuny int. To >xe camoe mpomcxoaut u c onepadgom tuna char. Kpome Toro,
€CAM BBITIOAHSIETCS YHapHasl ollepalusi OTPULIAHMS 3HAYEHsT TUIa uint, TO pe3yabTrar IIpo-
ABUTaeTcs K TUILy long.

anBeAeHMe TUNOB B BblpaXeHnAX

IIpuBeaeHne TUIIOB MOXKHO HPUMEHATh M K OTAEABHBIM YacTsAM KPYIIHOTO BbIPasKeHIs.
DTO MO3BOAsET TOYHee YIIPaBAATh IPeoOpPasOBaHMAMMU THUIIOB IIPY BHYMCAEHNMN BHIpaKe-
Hus. PaccMoOTpuM caeayiolimii IIpuMep HpPOTpaMMBl, B KOTOPOI BBIBOAATCSL KBaApaTHBIE
KopHM uncea oT 1 a0 10 n oTAeABHO Ieasle U ApOOHBIE YacTU Ka’kA0TO YMCAOBOTO pe3yabTa-
Ta. J4s ®TOTO B AQHHOI IporpaMMe IIPUMEHAETCs IIpMBeAeHIe TUIIOB, 0Aarogapsi KOTOpO-
My Pe3yAbTarT, BO3BpalllaeMblll METOA0M Math. Sqrt (), npeo6pa3yeTc;1 B TUII int.

// TlpuMep NPUBEIEHUS TUIMIOB B BHPAXESHUIX.
using System;

class CastExpr {
static void Main() {
double n;

for(n = 1.0; n <= 10; n++) {
Console.Writeline ("KBampaTuewi kopeHb m3 {0} paBen {1}",
n, Math.Sqrt(n));

Console.WriteLine ("llesmasg uvacTb umcija: (0)",
(int) Math.Sgrt(n));

Console.WritelLine ("IpobHas uyacTb uumcia: (0)",
Math.Sgrt (n) - (int) Math.Sgrt(n) );



96 YacTb |. A3bik C#

Console.WriteLine () ;

Bor kak BBITASIAVIT Ppe3yAbTaT BRIIIOAHEHIIT DTON IIporpaMMBbI.

KpampaTHBlM KOpeHb M3 1 paBeH 1
esasa 4YacThb 4YmMcia: 1
IpobHas ywacTb umcya: 0

KBampaTHEM KOpeHb M3 2 paBeH 1.4142135623731
Oenasa dWacTe umciaa: 1
IpoBbHasa uyacTb umcya: 0.414213562373095

KepampaTHB kOpeHb M3 3 pakeH 1.73205080756888
Uestag wacTe umciua: 1
IOpobHas uyactp umciya: 0.732050807568877

KBagpaTHEM KOpPeHb M3 4 paBeH 2
lJejlas YacTb 4YMucia: 2
IpobHuas yvacTb uucyga: 0

KpampaTHBN kOpeHb M3 5 paeeH 2.23606797749979
[eslag YWacTb 4UmMcla: 2
IpobHas uyacte umciya: 0.23606797749979

KBagpaTHEM KOpeHb M3 6 paBeH 2.44948974278318
leslag YacTb umcia: 2
IpobHuas uvacTh umcya: 0.449489742783178

KBagpaTHEM KOpeHb M3 7 paBeH 2.64575131106459
llenas YacTb uymcyaa: 2
IpobHasg uyacTb umcya: 0.645751311064591

KpampaTHB kOpeHb M3 8 pakeH 2.82842712474619
llejlass YacTb udMcia: 2
IpoBbHasa uyacTb umcya: 0.82842712474619

KpampaTHBl kOpeHb M3 9 paeeH 3
[ejsag wWacTb 4mciua: 3
IpobHasa ywacTb umcia: 0

KBagparHew kopeHb M3 10 paBen 3.16227766016838
llelas YacTb umcya: 3
IpobHas uyacts umcna: 0.16227766016838

Kax Buaure, nmpusejeHue pesyabTaTa, BO3BpalllaeéMOIoO MeTOAOM Math.Sqgrt (), K Tumy
int IO3BOAsET NOAYYUTH LEeAYIO YacTh uncia. Tak, B BBIpaskeHUN

Math.Sgrt (n) - (int) Math.Sgrt (n)

npuBeAeHNe K TUIY int AaeT IeAyl0 4acTh 41CAa, KOTOpasl 3aTeéM BBIYMTAETCS U3 BCETO
4ncaa, a B UTOre I0AY4aeTcs 4po6Ha;1 ero yacth. CaeaoBaTeAbHO, pe3yabTaT BBIYMCAEHUS
AQHHOTO BBIpa>keHMs1 umeeT Tuil double. Ho x TUIly int OPUBOAUTCA TOABKO 3HAYEHUeE,
BO3BpalilaeMoe BTOPbIM MeTOA0M Math.Sqgrt ().



aspike C# IIpeaycMOTpeH OOIIMPHEIN psj OIlepaTOpOB,

IIpeA0CTaBASIOIINX IIPOTPaMMUPYIOIIeMY BO3MOXKHOCT

IIOAHOTO KOHTPOASl Ha/ IIOCTPOEHMEM M BBIYMCAEHVEM
BBIpasKeHMit. boapmuHeTso oneparopos B C# oTHOCHTCS K Cae-
AYIOIIVM KaTeTOpusAM: apudmemuueckue, nopaspavie, Aozuie-
cKue 1 OTIepaTopHl omHoutetius. Bece mepednicaeHHbIe KaTeTOpUn
oIepaTopoB paccMaTpuBaloTcsa B 9Toi Taase. Kpome Toro, B C#
MpeAYCMOTPEH Psij, APYTMX OLIEPAaTOPOB AAsS OCOOBIX CAydaes,
BKAIOYasl MHAEKCHPOBaHIE MacCUBOB, AOCTYII K YA€HaM KJacca
1 06paboTKy AAMOAa-BRIpaskeHUil. DTU CrenyaAbHBIE OIlepa-
TOPBEl paccMaTPUBAIOTCsA Aalee B KHUIe BMeCTe C TeMU Cped-
CTBaMM, B KOTOPBIX OHU IPUMEHSIOTCA.

ApundmeTnyeckme onepatopsbl

Apudmerngeckue orepaTopsl, IpeACTaBAeHHBIE B s3BIKe
C#, mpuBeaeHBI HIDKe.

Onepatop DencTBue

+ CnoxeHve

BblunTaHue, yHapHbIi MUHYC
YMHOXeHne

OeneHve

[Oenexve no moaynio
HekpemeHT

++ WHkpemeHT

e N o+ |
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Omneparops! +, -, * 1 / A€NCTBYIOT TaK, KaK IIpeAriolaraeT Mx obosHadeHne. VIx MOXHO
MIPUMEHATH K A1000My BCTPOEHHOMY YJICAOBOMY THUILY AAQHHBIX.

JetictBre apu@MeTHIecKux orepaTopos He TpeOyeT OCOOBIX MOSACHEHM, 3a MCKAIOYeHN-
eM CAeAyIOIuX ocoOBIX caydaes. IIpexxae Bcero, He caeayeT 3abbIBaTh, YTO KOTda OIlepaToOp
/ TIPUMEeHsIeTCA K 11e/10MY 4JCAY, TO AI000¥ OCTaTOK OT AeAeHMs OTOpachIBaeTCsl; HallpuMep,
pe3yabTaT L1eA04YMCAEHHOIO AeAeHUs 10/3 6yA8T pasen 3. OcTaTOK OT BTOTO AeAeHIs MOXKHO
IOAYYMTh C IIOMOIIBIO OIlepaTropa AedeHus IO MOAYAIO (%), KOTOPBIl MHaye Ha3bIBaeTCs
onepamopom eviuucaenus ocmamxka. OH JaeT OCTaTOK OT I1eAO0YMCA€HHOro aeaeHus. Hampu-
Mep, 10 % 3 pasHO 1. B C# omepaTop % MOXHO HPUMEHAThH KaK K I1€A0YMCAEHHBIM TUIIaM
AaHHBIX, TaK M K TUIaM C IldaBamomieil Toukoitl. ITostomy 10.0 % 3.0 Takke pasHO 1.
B sToM otHOmennu C# oramvaercs ot sa3p1k08 C u C++, rae onepanum gedeHus II0 MOAYAIO
paspelaiTcsl TOABKO A4S 1IeAOYMCAHHBIX TUIIOB AaHHBIX. B IIpmBeseHHOM HIDKe IIpuMepe
IpOrpaMMBl 4€eMOHCTPUPYeTCsl IpUMeHeHNe ollepaTopa JeAeHIsl 110 MOAYAIO.

o)

// TpONEeMOHCTPMPOBATHL [IPMMEHEeHMe olepaTopa %.
using System;

class ModDemo {
static void Main () {
int iresult, irem;
double dresult, drem;

iresult = 10

/ 3;
irem = 10 ;

3

dresult = 10.0 / 3.0;
drem = 10.0 % 3.0;

Console.WriteLine ("PesynbTaT M OCTATOK OT mejieHus 10/3: " +
iresult + " " + irem);

Console.WritelLine ("PesynbTaT M ocTaTok oT mejyiedus 10.0 / 3.0: " +
dresult + " " + drem);

PeSy/lI)TaT BBITIOAHEHUSI DTOM IIporpaMmal IIpMBeAE€H HIKeE.

PesysbTaT M ocTaTok oT mejyenms 10 / 3: 3 1
PesysbTaT M ocTaTok oT mejenms 10.0 / 3.0: 3.33333333333333 1

Kak Bmaute, obe omeparum, % I1€A0YMCAEHHOTO TUIIA ¥ C IIAaBaloIel TOYKOM, AalOT
OAVIH U TOT K€ OCTaTOK, paBHbIi 1.

OnepaTopbl MHKPEeMeHTa U AeKpeMeHTa

Omnepatopsl MHKpeMeHTa (++) U AeKpeMeHTa (--) OBLAM IIpejcTaBAeHEHI B raase 2. Kak
CTaHeT 5ICHO B Aa/AbHelIeM, OHM 004a4al0T Ps140M OCOOBIX M AOBOABHO MHTEPECHBIX CBOJICTB.
Ho cnauaaa BBISICHMM OCHOBHOE Ha3HadyeHMe DTUX OIlepaToOpOB.

Oneparop uHKpeMeHTa yBeAuMduBaeT CBOII oIlepaH/ Ha 1, a omeparop JeKkpeMeHTa
yMenbIaeT onepang Ha 1. CaegoBaTeabHO, onlepaTop

X++;
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paBHO3HaYeH orlepaTopy
x =x + 1;

a omepartop

X==7

paBHOCHAEH OTIEpaTOPY
Xx =x - 1;

Caeayet, oaHako, MMeTh B BMAY, YTO B MHKPEMEHTHON 1AM AeKpeMeHTHoI (gopMe 3Ha-
JeHMe IepeMeHHON X BBIYMCAAETCA TOABKO OAVH, a He ABa pasa. B HEKOTOPBIX caydasx DTO
IT03BOASIET MOBBICUTH 9P PEKTUBHOCTD BHIITOAHEHVIS IIPOTPaMMBIL.

Oba omepaTopa MHKpeMeHTa U AeKpeMeHTa MOXKHO yKa3bIBaTh A0 onepaHJa (B mpeduKc-
HOII popMe) mam Xe TTocae onepaHaa (B mocTdgukcHo popme). Harmpumep, oneparop

x =x + 1;

MO>KeT OBITh 3alllCaH B CAeAyIOIeM Buje:
++x; // npebuxchHas dbopma

VAY K€ B TAaKOM BUAE:

x++; // nocrbuxchHas dbopma

B mpusesenHOM BhIIIe IpuMepe gpopMa MHKpeMeHTa (pedpUKCHas MAM IOCT(PUKCHAasT)
0co0oro 3HavyeHNUs He MMeeT. Ho ecam ormepaTop MHKpeMeHTa MAU JeKpeMeHTa VICIIOAb3Y-
eTcs B AAMHHOM BBIpa’keHNM, TO OTAu4dre B popMe ero 3ammucu yxe nMeeT 3HadeHne. Korga
oIepaTop MHKpeMeHTa MAM AeKpeMeHTa npedulecisyen CBOeMy OIlepaHAy, TO pe3yAbTaToM
omepauMy CTAaHOBUTCS 3HAYeHIMe OIlepaHJa nocAe MHKpeMeHTa 1AM JeKpeMeHTa. A Korja
omepaTtop MHKpeMeHTa MAM JeKpeMeHTa CAeayeT 1ocAe CBOero olepaHJa, TO pe3yabTaToM
omepanuy CTaHOBUTCS 3Ha4YeHUe ollepaHja 00 MHKpeMeHTa MAU JeKpeMeHTa. PaccMorpmm
caeAyronuii pparMeHT Koaa.

x = 10;
y = ++x;

B szaHHOM caydae 3HaueHNe IepeMeHHON y Oy4eT YCTaHOBAEHO paBHBIM 11, IMOCKOABKY
3HaueHNe IlepeMeHHOIl X CHavaJa yBeAdnBaeTcs Ha 1, a 3aTeM IIpucBaMBaeTCs IlepeMeHHO
y. Ho Bo ¢pparmenrte koga

x = 10;
y = xt++;

3HaueHNe IepeMeHHO) y OyJaeT ycTaHOBAeHO paBHBIM 10, Tak KaK B DTOM cAydae 3Ha4yeHUe
IepeMeHHO X CHavaJa IIpJCcBanBaeTCs IepeMeHHOM y, a 3aTeM yBeandupaeTcs Ha 1. B o6o-
MX CAydasiX 3HaueHUe IlepPeMeHHOIl X OKa3biBaeTcs pasHeIM 11. OTamume cOCTOUT AUIIL TOM,
KOrZa MMEHHO ®TO 3HaueHue CTaHeT paBHBIM 11: 40 mamM mocae ero mpucBamBaHUS Ilepe-
MEHHOW y.

BosmoxHOCTL ynpaBAATh MOMEHTOM MHKpeMEeHTa UAU AeKpeMeHTa JdaeT HeMaao IIpe-
MMYLIECTB Ipu IporpaMmmuposanuu. OOpatumcs K caesyiolleMy HIpUMepy IIPOrpaMMBE,
B KOTOpOIT pOpMUPYETCs ITOCAe A0BATEABHBIN PsIA VCeA.

// TIPOOEMOHCTPMPOBATE OTJIMUMUE MEXIYy IPebUKCHOM
// u mocTdukcHOM bopMaMM omepaTopa MHKpeMmMeHTa (++) .
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using System;

class PrePostDemo ({
static void Main () {
int x, y;

int 1i;
x = 1;
y = 0;

Console.Writeline ("Panm umcesi, HOJIyUeHHEIX " +
"c momoumpi omneparopa y =y t+ x++;");
for(i =0; 1 < 10; i++) {
y =y + x++; // nmocrdukcHasa dopma omneparTopa ++

Console.WriteLine(y + " ");

}

Console.WriteLine () ;

x = 1;
Yy = 0;
Console.WritelLine ("Pam uwuces, HNOJIyUeHHEIX " +

"c nomowpn omeparopa y = y+ ++x;");
for(i =0; i < 10; i++) {
y =y + ++x; // npebuxcHas popma omeparopa ++

Console.WriteLine(y + " ");

}

Console.WriteLine () ;

Brinmoanenne 9Toit mporpaMMBbl 4aeT cAe YOIl pe3yAbTar.

Pam umceJi, MOJIyUEeHHEIX C IIOMOUIBI omnepaTopa y = y + x++
1
3
6
10
15
14
21
28
36
45
55

Panm uuceJi, IOJIyUEeHHEBIX C IIOMOIUBI OoIepaTopa y = y + ++x;
2

5

9

14

20
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27
35
44
54
65

Kax noarsep:xaaer ipuBeAeHHBII BBIIIE pe3yAbTaT, B OIlepaTope
y =y t Xt+;

IIepBOHavYa/bHOe 3HadyeHue IlepeMeHHON X CKAaAbIBaeTcs C CaMUM CODOl, a ITOAyJeHHBIN
pesyabpTaT mpucBauBaeTcsa repeMeHHOM y. Ilocae ®TOro 3HadeHme IepeMeHHON X yBeAUdu-
saeTcs Ha 1. Ho B onneparope

y =y + ++x;

3HaueHNe IlepeMeHHOl X CHada/la yBeAudMBaeTcs Ha 1, 3aTeM CKAaABIBaeTCs C IIepBOHAYaAb-
HBIM 3HaueHMeM DTOI >XKe ITepeMeHHOM, a ITOAydeHHBIN pe3yAbTaT IIpUCcBalBaeTcs Ilepe-
MenHoI y. Kak caeayeT u3 mpuBeJeHHOTO BHIIIIE pe3yAbTaTa, IIpOCTas 3aMeHa IpepUKCHO
$opMEI 3ammcy omeparopa ++x HOCTPUKCHON (HOPMOI x++ IPUBOAUT K CyIIECTBEHHOMY
VM3MEeHeHUIO 110CAe]0BaTeAbHOTO psja I0AyJdaeMBIX 9Ice.

W emme ogHO 3aMeyaHue IO ITOBOAY IIpUBEJEHHOTO BBHIIIIE IIpUMepa: He IyraliTech BhIpa-
SKeHUI, TTOJ00HBIX CAeAyIOIeMYy:

y + ++x

Takoe pacrioaoxxeHue psiz0M ABYX OIEpaTOpPOB MOXKET ITOKa3aThCsl He COBCeM IIPUBLIY-
HBIM, HO KOMIIMASATOP BOCIPMMET UX B IPaBUABHON HocAegoBareabHOCTH. HykHO Amimib
3aIlOMHNTbH, YTO B 4AHHOM BBIPa>KEHIM 3HAYEHVe INePEeMEHHOM y CKAaABIBAeTCs C YBeAMYEH-
HBIM Ha 1 3HaueHMeM IIepeMeHHOM X.

OnepaTopbl OTHOLWWEeHNA N nNorn4ecKkue onepaTtopbl

B obOosHaueHMsX onepamop omuouleHus Vi A0ZUMeCKUil onepamop TepMIUH OmHouleHUs O3Ha-
4yaeT B3aMMOCB3b, KOTOpasi MOXKET CyIIeCTBOBaThb MEXAY AByMs 3HAUeHMSIMM, a TepMUH
A02UecKuil — B3aMMOCBA3b MeXAY AOTMYeCKMMM 3HaueHuAMH 'mctuHa" u "a0xs". U no-
CKOABKY OIlepaToOphl OTHOIIEHUS AAIOT MCTUHHBIE AV AOXHBIE Pe3yAbTaThl, TO OHU Hepea-
KO MPUMEHSIOTCS BMeCTe C AOTMYeCKMMIU oIlepaTopaMu. VIMeHHO mo 9TOi OmpuYmMHe OHU U
paccMaTpuUBaIOTCs COBMECTHO B 4aHHOM pasJaee.

Hioxe nepedncaensl orepaTropsl OTHOIIEH.

Onepartop 3HaueHue

== PaBHO

1= He paBHO

> BonbLue

< MeHbLue

>= Bonble nnu pasHo
<= MeHbLue nnm paBHo

K qUCAy AOIMYECKMX OTHOCITCI OIIepaTOpPhl, ITPUBEA€HHbIE HIKE.
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Onepartop 3HayeHue

& 7

\ nin
Wckntovatowee U

&& YkopoueHHoe A

I Ykopo4deHHoe UIN

| HE

A

PesyapTaTOM BBIIIOAHEHMS OIlepaTOpa OTHOLIEHUs VAV AOTMYECKOTO oIleparopa sIBAseT-
Cs1 AOTMYECKOe 3HaYeHune Tuia bool.

B neaoM, oOBEKTH MOXKHO CpaBHUBATh Ha PaBEHCTBO AU HEPABEHCTBO, MCIIOAB3YsI OIle-
paropsl OTHOIIeHMsI == 1 !=. A oIeparopsl CpasHeHMs <, >, <= AU >= MOIYT HPUMEHSAThLCS
TOABKO K TeM THUIIaM AAHHEIX, KOTOpEIe IIOAAeP>KMBAIOT OTHOIIeHne mopsiaka. CaegoBareas-
HO, OIlepaTOPhl OTHOLIEHNUS MOXKHO IIPMMEHSTh KO BCeM UMCAOBBIM TuIlaM AaHHbIX. Ho sHa-
YeHNsI TUIIa bool MOIYT CpaBHUBAThCA TOABKO HAa PaBEHCTBO MAM HEPABEHCTBO, ITOCKOABKY
UCTUHHEIe (true) U A0XHble (false) sHaueHUs He ynopsaoumpaiorcsa. Hanpumep, cpasne-
Hue true > false B C# He MMeeT cMBICAA.

Ornepanabl 20rM4ecKuX OIepaTopoB AOAXKHBI OTHOCUTBCA K TUILy bool, a pe3yAbTaT BbI-
IIOAHEHMSI AOTMYECKOII OoIlepalyy TaK’Ke OTHOCUTCA K TUIIy bool. /lormyeckue orepaTopbl

& |, "~ u ! IOAAep>KUBAIOT OCHOBHBIE Aormdeckue onepauun M, VIAV, uckarouaromee VAN
u HE B cooTBeTCTBUM C IpMBEAEHHOI HIKe TabAUIIeN ICTUHHOCTIL.

P q P &g Plg P"g 'P

false false false false false true
true false false true true false
false true false true true true
true true true true false false

Kak caeayer m3 mpuBejeHHON BBIIIe TabDAMIIBI, Pe3yAbTaTOM BHIIIOAHEHUS AOTIIECKO
omepanuu nckaodaomee VAV 6yser mctmHHOe 3HaueHMe (true), eCcAuM OAMH WM TOABKO
OAMH ee oIlepaH/ 1MeeT 3HadeHne true.

Huoxe mpuseaeH npumep IporpaMmbl, A€MOHCTPUPYIOIIUI IIPMMEHEHUEe HeCKOABKMX
OIlepaTOPOB OTHOIIEHNS U A0TMIECKUX OIIepaTopOB.

// TpOmEeMOHCTPMPOBATL IPMMEHEHME OIepaTOopOB
// OTHOWEHMS U JIOTUYECKUX OIEepPaTOpPOB.

using System;

class RelLogOps {
static void Main () {
int i, 3j;
bool bl, b2;

i = 10;

j = 11;

if(i < j) Console.WriteLine("i < j");
if(i <= j) Console.WriteLine("i <= j");
if(i !'= j) Console.WriteLine("i != j");
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if(i == j) Console.WritelLine ("Henb3s BHOOJHUTH") ;
if(i >= j) Console.WritelLine ("Henb3s BHOOJHUTHL") ;
if(i > j) Console.WritelLine ("Henb3s BHOOJHUTL") ;

bl = truer

b2 = false;

if (bl & b2) Console.WritelLine ("Hesb3d BHINOJHUTL") ;
if(! (bl & b2)) Console.WriteLine("! (bl & b2) — true");
if (bl | b2) Console.WriteLine ("bl | b2 - true");

if (bl ~ b2) Console.WriteLine ("bl ~ b2 — true");

Brimoanenue 9Toit IporpaMMBI 4aeT CAeAyIOIIuii pe3yAbTar.

i <3
i <=7
i =3
'(bl & b2) — true

bl | b2 — true
bl ~ b2 — true

Jormyeckue omneparopsl B C# BBITOAHAIOT HamboJee pacIpOCTpaHeHHBIE AOTMYEecKIe
omeparnuu. Tem He MeHee CyIeCTByeT psJ, OIlepaliuii, BHIITOAHJIEMBIX ITO IpasuaaM ¢op-
MaABHOV AOTUKHU. DTU AOTHYECKIe OTIepalliyl MOTYT OBITH ITOCTPOEHHI C IIOMOIIIBIO AOTHYe-
CKMX oItepaTopos, nogjep>xkusaeMsix B C#. CaegosaTteartno, 5 C# mpeaycMOTpeH Takoil Ha-
Oop AOTMYECKUX OIIepPaTOpOB, KOTOPOTO AOCTaTOYHO AAS IOCTPOEHUsS IIPaKTIIecKu AI0001
ZOTMYECKOl oIlepanyuy, B TOM 4MCAe UMIAMKAOUU. VMMnAukauus — DTO ABOMYHAS OIlepa-
11, pe3yAbTaTOM KOTOPOI sABASETCs A0XKHOe 3HaueHMe TOABKO B TOM cAydae, eCAV A€BBIN
ee orepaH/, MMeeT VICTMHHOe 3HadeHle, a IpaBblil — AoxkHoe. (Oreparys UMIIANKaIy OT-
pakaeT caeAyIomuii MPMHIIAIL MCTUHA He MOXKeT IToApa3yMeBaTh A0Xb.) Hirke mpusesena
TabAMIa UICTUHHOCTY AAS OIepaliyt UMIIAVKALIVIL.

P q PesyAbTat UMNAVKaLMK p U g
true true true

true false false

false false true

false true true

Onepam/m VMITANKaAOIUM MOZKeT 6I:ITI> HOCTpOQHa Ha OCHOBe KOM6I/IHaLU/II/I A0OTUYECKMX
onepaTopOB 'n |, KaK B HpI/IBe,AeHHOIZ HIIKe CTpOKe Koza.
'p | g

B caeayromem mpumepe IporpaMMEI A€MOHCTPUPYeTCs MOA00Has peaaAmu3alis olepa-
LMY UMITAMKaII AN,

// TocTpoeHue omnepaumu uMIaukauvm B Ci.
using System;

class Implication {
static void Main () {
bool p=false, g=false;
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int 1, Jj;
for(i = 0; 1< 2; i++) {
for(j = 0; j < 2; j++) |
1if(i==0) p = true;
if(i==1) p = false;
if (3==0) g = true;
if(j==1) g = false;

Console.WriteLine ("p paBuo " + p + ", g paBHO " + Q)7

if(lp | 9
Console.Writeline ("PesynbTaT mMmnaukauum " + p +
"u" + g+ " paBen " + true);
Console.WriteLine () ;

}

PeSy/HzTaT BBITIOAHEHUSI DTON IIpOorpaMmbl BbITASAANUT TakK.

p paBHO True, g paBHO True
Pesynbprar mMnmkaumum True m True paBeH True

p paBHO True, g paBHO False

p paBHO False, g paBHO False
PesynbTaT mMmMmaukaumm False u True paeeH True

p paBHO False, g paBHO False
PesynbTaT mMmnaukauum False m False paeeH True

YKOPO‘-IeHHbIe norn4yeckKue onepartopbl

B C# npeaycMoTpeHBl TakXe crielMadbHBIC, YKOpoueHHble, BAPMAHTLI AOTMUECKUX OIlepa-
Ttopos U u VAV, npeanasHadeHHBIE AAs TToAydeHns 6oaee addexrtnsHOrO Koga. IToscHum
9TO Ha CAeAYIOIIMX IIpUMepax AOTMYecKUX onepauuii. Ecan mepsblil onepaHJ, AOTMYeCKO
oneparuu V mmeet a0>xHOe 3HaueHme (false), TO ee pesyabTaT OyJeT UMeTh AOXKHOe 3Ha-
YyeHMe He3aBMCUMO OT 3HayeHUsl BTOPOIO omnepaHJAa. Ecam ke Imepselil olepaH/ AOTMYeCKO
onepauuu VAV nmeer uctuHHOe 3HadeHMe (true), TO ee pe3yabTar OydeT UMeTh UCTUHHOE
3HayeHMe He3aBMCUMMO OT 3HaueHIs BTOPOIO olepaHaa. baarogapst Tomy 4TO 3HaueHue BTO-
poro omnepaHJa B 9TUX OIlepalMsIX BEIYMCAATh He Hy>KHO, 9KOHOMUTCSI BpeMsI U IIOBbIIIAeTCst
9 PeKTMBHOCTE KOAa.

YkopouenHas aorudyeckasi onepanus Vl BRIIIOAHSETCS ¢ IIOMOIIBIO Olleparopa &&, a YKO-
pouenHas aorudeckas onepauus VAV — c nomompio oneparopa | |. OTUM YKOPOYEHHBIM
AOTMYECKUM OIlepaTopaM COOTBETCTBYIOT OOBIUHBIE AOTHMYeCKue olepaTopsl & u |. Eaun-
CTBEHHOE OTAM4YNEe YKOPOUEHHOTO AOTMYECKOTO OIlepaTopa OT OOBIYHOTO 3aKAIOYaeTCs B TOM,
YTO BTOPOJI €TO OIlepaHJ, BEIYMCASIETCS TOABKO 110 Mepe HeoOX0AMMOCTI.

B npusesenHom HitKe IIpuMepe IIpOrpaMMBbl AeMOHCTPUPYeTCs MPUMeHeHle YKOPOUeH-
HOTO A0THYecKoro omeparopa V. B 9Toit mporpamme c IOMONIBIO omlepanuy AeAeHUs II0
MOAYAIO OIpejeasercs: cAeayloliee: AAUTCS AU 3HaUeHUe IepeMeHHON d Ha 3HaueHue Ile-
peMeHHOI n Haueao. Ecan ocTaTtok oT geaeHus n/d paBeH HyAI0, TO N AeAUTCS Ha d Halleao.
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Ho nockoasky gannas onepaunst nogpasymeBaeT 4eA€HIe, TO AAsl IIPOBEPKU yCAOBUS Aeae-
HISI HA HyAb CAY>KUT YKOPOYEHHBIN A0THM4ecKuii oneparop V.

// TpONEeMOHCTPUPOBATL [IPYMMEHEHMEe YKOPOUEHHEIX JIOTMUYECKMX OIIepaTOpOB.
using System;

class SCops {
static void Main () {

int n, d;

n = 10;

d = 2;

if (d! =0 && (n $ d) == 0)

Console.WriteLine(n + " mesnmrTcsa Hauesgo Ha " + d);
d = 0; // 3amaTb HyJleBOe 3HaueHMUe IepeMeHHON! d

// d paBHO HyJI, [NO3TOMYy BTOPOM OMNEPAHI HE BHUUCIIETCHI

if (d !'= 0 && (n $ d) == 0)
Console.WriteLine (n + " mesmuTca Haueso Ha " + d);

// Eciu Ternepb MNONBTATLCH CIEJIaTh TO Xe& camMoe 0e3 YyKOPOUEHHOTO
// JIOTMUECKOT'O olepaTopa, TO BO3HUKHET oumbKa M3-3a HOeJIeHUS Ha HYyJb.
if (d !'=0 & (n $ d) == 0)

Console.WriteLine (n + " mesmuTca Haueso Ha " + d);

AAs VCKAIOYeHMs OImMOKM 1M3-3a AeAeHMs Ha HyAb B ollepaTope if cHadala Iposepset-
Csl yCAOBHMe: PaBHO A HyAIO 3HaueHUe mepeMeHHON d. Ecau OHO paBHO HyaIO, TO Ha 9TOM
BBIIIOAHEHMe YKOPOUYEeHHOTO AOTMYecKoro oreparopa Vl szasepimaercs, a rnocaeayomias ole-
panus JeAeHus IO MOAYAIO He BhIIIOAHsAeTcs. Tak, Ipu IepBOii MpoBepKe 3HauyeHue Iiepe-
MEHHOI1 d OKa3blBaeTCsA PaBHLIM 2, IIODTOMY BBIIIOAHSETCS OIlepalus AeAeHUs IO MOAYAIO.
A TIpu BTOpOII IIpOBEpKe BTO 3HadeHMe OKa3blBaeTCs paBHBIM HYAIO, CAeiOoBaTeAbHO, Ollepa-
Vsl AeA€HUs 10 MOAYAIO ITPOIIyCKaeTCsl, YTOOBI MCKAIOUUTH JeAeHNe Ha Hyab. V1 Haxkower,
BBITIO/HAETCST OOBIYHBIN AOTUYecKuil orrepaTtop V, korga Beramcasiorcs oba orepanga. Ecan
IIpY 9TOM IIPOUCXOAUT AeAeHle Ha HyAb, TO BO3HIKAEeT OIIMOKa IIPU BBIIIOAHEHU.

YKopoueHHBIe AOTMYeCKNe OIlepaTOphl MHOTJA OKa3hIBaloTCs Ooaee d(PpPeKTUBHBIMIA,
yeM 1X OObIYHBIe aHaAoru. Tak 3adeM >Ke HY>KHBI OOBIYHBIE AOTMUYECKMe orepaTopsl VM m
MNAN? Aeao B TOM, 4TO B HEKOTOPBIX cAydasx TpeOyeTcsl BHIUMCAATL o0a ollepaHja AOTU-
geckoir omeparuu M anbo VANV ms-3a BosHMkaomux rnobounsx s¢gdexros. Paccmorpum
CAeAYIOUIUI IPUMepP IPOTPaMMEL.

// TpOmEeMOHCTPUPOBATH 3BHAaueHMe MNOOOUHEIX 2bbekToB.
using System;

class SideEffects {
static void Main() {
int i;
bool someCondition = false;

i=0;
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// 3BHaueHue MNepPeMEeHHON 1 MHKpEeMeHTUpYyeTCHd,
// HecMOTpsa Ha TO, dYTO omepaTop if He BrMoOJNHAeTCH.
if (someCondition & (++i < 100))
Console.WriteLine ("He BeBOOUTCHA") ;
Console.WriteLine ("Onepatop if Bmmosusercsa: " + 1i); // BeBOmuTCa 1

// B OaHHOM cCJjlydyae 3HadyeHMe [epeMeHHOM 1 He MHKPEMEeHTUPYeTCH,
// TMOCKOJIBKY MHKPEMEHT B YKOPOUEHHOM JIOTMUYECKOM OMepaTope ONyCKaeTCH.
if (someCondition && (++i < 100))
Console.WriteLine ("He BmBOmuTCHa");
Console.WriteLine ("Oneparop if BmmosHgerca: " + i); // no-npexhHemy 1

ITpe:xae Bcero obpaTuM BHMMaHME Ha TO, UTO IepeMeHHas someCondition Tuma bool
MHMIIMaAu3upyeTcs 3HadeHneM false. Jadee IpoaHaaAM3uUpyeM KaKAblili omeparop if.
Kak caeayer s KOMMeHTapueB K 4aHHOI IIpOrpaMMe, B IIepBOM ollepatope if Iepemen-
Hasg 1 MHKpeMeHTMpyeTCs, HeCMOTPsl Ha TO 4YTO 3HadeHMe IlepeMeHHOI someCondition
pasHO false. Korga npumensiercs A0rmyecknii onepaTop &, Kak 9TO MMeeT MeCTO B IIepBOM
onepaTtope 1if, BeIpakeHHUe B IIpaBOil YacTM DTOTO OIlepaTOpa BBIYMCAAETCS He3aBUCUMO OT
3Ha4YeHMsI BRIPa’KeHMs B er0 AeBoil yacTu. A BO BTOpOM oIlepaTope if IpuMeHseTcs: yKOpo-
YeHHBIN AOTMYeCcKMIl onlepaTop. B ®ToM caydae sHaueHue IlepeMeHHOI 1 He MHKpeMeHTUpY-
€TCsl, IIOCKOABKY AeBblil orepaH/ (nepemeHHas someCondition) mmeer 3Hauenme false,
cAeaoBaTeAbHO, BhIpa>keHMe B IIpaBoil JacT! AaHHOTO olepaTopa Ipomyckaercs. V3 sroro
cAeayeT BBIBOJ: €CAM B KOJe IIpeAriodaraeTcs BbIYMCAeHMe IIPaBOro OllepaHAa AOTMYeCKO
onepanyu M an6o VAV, To He06X04UMO MOAB30BATHCS HEYKOPOYEHHBIMM (pOpMaMU AOTHU-
YecKMX oIlepaluii, 40cTynHbIX B CH.

U nocaegnee sameuaHne: yKOpOdeHHEIN oreparop Il HaspiBaeTcsa TakKe YCAOSHLIM A02U-
yeckum onepamopom ¥, a ykopouennsiit oneparop VAV — ycaosHoim Aozuieckum onepamopom
nAn.

OnepaTtop npucBanBaHus

Onepamop npuceausarus odo3HadaeTCsl OAMHOYHBIM 3HaKOM paBeHcTBa (=). B C# omepa-
TOp IprcBaMBaHIIsI Aeﬁ[CTByeT TaKM 2Ke o6pa30M, KaK 1 B APYIUMX SI3bIKax IIpOorpaMmMumpoBa-
Hua. Hioke mpusegena ero oomias gpopma.

MM _IIE€PEeMEeHHOMN = BEIPaXeHUe

34ech mMs_r1epeMeHHO A0AYKHO OBITh COBMECTUMO C TUIIOM BEIPA&XE HISL.

Y omepaTtopa mpucBauBaHMs MMeeTCsl OAHAa MHTepecHas OCOOeHHOCTb, O KOTOPOI BaM
OyJeT I101e3HO 3HaTh: OH IIO3BOAAET CO3JaBaTh IIETIOUKY OIlepaliuii ImpucBanBaHms. Paccmo-
TPUM, HaIIpUMep, cAeAyIommuii pparMeHT Koja.

int x, y, z;
x =y =z = 100; // npucBours 3HaueHue 100 NEepPEMEHHEM X, y U Z

B npusesenHoM BeIlle ¢pparMeHTe Koja OAHO M TO >Ke 3HaueHme 100 3ajaeTcs Aas 1te-
PeMEeHHEBIX X, Y M Z C IOMOIIbIO eAMHCTBEHHOTO ollepaTopa IIpMcBauBaHmsA. DTO 3HaueHue
IpUCBaMBaeTCsl CHayaJa IIepeMeHHOM z, 3aTeM IepeMeHHONl y U, HaKOHell, IIepeMeHHON X.
Takoit criocob npucsamsanusa "HO Ijenouke” ygo0eH A4s 3agaHus OOIero 3HadeHus 11eloi
TPYIIIIe TIepeMeHHBIX.
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CocTtaBHble onepaTtopbl npucBanBaHnA

B C# npeaycMmoTpeHsl crenuaabHble COCTaBHBIC OIepaTOphl MPUCBAaMBaHUsA, YIIPOIIAIO-
e TIporpaMMMpOBaHMe HEKOTOPHIX oOIlepaunii mpucsamsaHmsa. OOpaTMMcs cHadada K
npocromy npumepy. IlpupeseHHBIN HIKe OllepaToOp HPUCBaMBaHIL

Xx = x + 10;
MO>KHO IIePeImcaTh, MCII0Ab3YsI CAeAYIOIINI COCTaBHOMN OIlepaTop NpucBanBaHMsL.
x += 10;
ITapa omepaTopoB += yKasbIBaeT KOMIIMAATOPY Ha TO, YTO IT€PEMEHHON X A0AKHO OBITH

IIPUCBOEHO ee IlepBOHaYaAbHOe 3HaueHue, yseandeHHoe Ha 10.
PaccmorpumMm eme oann npumep. OnepaTop

x = x - 100;
u oriepaTop
x —-= 100;

BBIITOAHSIOT OAHU U Te >Xe AelicTBus. Oba omepaTopa IpHCBaMBaIOT IIEPEMEHHOI x ee IIep-
BOHaJya/AbHOe 3HauyeHMe, yMeHbleHHoe Ha 100.

AAs MHOTMX ABOWYHEIX OIlepaluii, T.e. oIepalnii, TpeOyommux Haaudmus AByX OIlepaH-
AOB, CYIIIECTBYIOT OTJe/AbHbIe COCTaBHBIE OIlepaTOpHl IpucsambaHysa. Obmas ¢opma Bcex
DTUX OIIePaTOPOB UMeET CAeAYIOIINI BUA;

MMH_HepeMeHHOPvI Op = BEREpPAaAxXeHmne

rae op — apudMeTHUIecKUil AN AOTUIECKUII OIlepaTop, IPMMEeHIeMBIIl BMeCcTe C orepaTo-
POM IpPUCBaVBaHA.

Hirxe mepeuncaeHsl cocTaBHbIE OIIepaTOPhl MPYCBaMBaHUA A4S apUPMeTHIecKux U A0-
TMYECKNX OIleparLuIi.

+= -= - /=

o\

= &= |= A

CocTaBHBIe OIlepaTOpHl IpUCBaMBAHMA 3alMCHIBAIOTCA 0oJee KpaTKO, 4eM WX Heco-
CTaBHbIe DKBUBaJeHTH. [lo®TOMy MX MHOTJa elje Ha3BIBAIOT YKOPOUEHHOLIMU ONEpamopamu
npUCeaUcaHsl.

Y cocraBHBIX OIlepaTOpPOB MPUCBaMBaHUA MMEIOTCS ABa TIAaBHBIX IIpeMMYyIlecTsa. Bo-
IIepBBIX, OHU 0OJee KOMIIAaKTHBI, YeM X "HeCOKpaIlleHHble" 9KBUBaAeHTH. /1 BO-BTOPEIX, OHI
AaioT 6oaee 9$PeKTUBHBIN UCTIOAHAEMBIN KOJ, IIOCKOABKY A€BHIN OIlepaH/, STUX OIIepaTOpOB
BBIYMCASIETCS TOABKO OAVMH pa3. VIMeHHO 1o 9TUM HpuYMHaM COCTaBHBIE OIlepaTOPHI ITPUCBa-
MBaHM:I Jallle BCero IIPUMEHSIOTCS B IIporpaMMax, ITpodeccrioHaAbHO HaIicaHHBIX Ha CH.

NMopa3psaHblie onepaTopbl

B C# mpeaycMoTpeH psa nopaspsoHuix OepaTOpOB, pacIIMPSIOMNX KPYT 3a4ad, AAs pe-
IIeHus: KOTOphIX MOXKHO npumeH:ATs C#. IlopaspsiaHble omepaTophl BO3AENCTBYIOT Ha OT-
AeAbHEIe ABOMYHEIE PaspsAbl (OMTHI) cBoux omepanaos. OHU OIpejeAeHBl TOABKO AAs I1eA0-
YICAEHHBIX OIlepaH/AOB, ITIOSTOMY MX HeAb3s IPUMEHATh K JaHHBIM Tuma bool, float mam
double.
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DTy oreparopsl Ha3bIBAIOTCSA NOPASPAOHLIMU, TIOCKOABKY OHU CAy>XKaT AAs IIPOBEPKH,
YCTaHOBKM MAM CABUTa ABOMYHBIX Pa3psAA0B, COCTAaBASIOMMX Ijeaoe 3HadeHne. Cpeau mpo-
4yero rnopaspsAHble ollepaTopbl IPUMEHSIOTC AAsl pellleHNsl CaMBbIX Pa3HBIX 3ajad IIporpam-
MUPOBaHIs Ha YpOBHE CHCTEMBl, BKAIO4Yas, HaIlpuMep, aHaAu3 MHQPOpPMAIUM COCTOSHIS
ycrpoiictsa. Bce goctynnbie 8 C# nopaspsigHble onlepaTOphl IpUBeAeHsl B Taba. 4.1.

Ta6bnuua 4.1. NopaspsgHbie onepaTopbl

Oneparop 3HaueHue

& Mopa3spsigHoe U
| MopaspsigHoe NI

» MopaspsigHoe mckntovatowee A

>> Cposur BnpaBo

<< CoBur Bneeso

~ HononHeHne oo 1 (yHapHbin onepatop HE)

MopaspsaaHbie onepaTtopbl U, UITU, ucknrovarowee UINMU n HE

IMopaspsansie onepaTtopst U, VAV, nckaogaomee VAV n HE obosHagaroTcs caeayio-
muM obpaszom: &, |, * u ~. OHM BBRITIOAHAIOT Te >XKe (PYHKINM, 9TO ¥ UX AOTHYeCKIe aHaAO0Tl,
paccmoTpenHsle Boime. Ho B oTAmdne OT A0TMYeCKMX OIIepaToOpoOB, MOpaspsAHbIe orepaTo-
PBl AEMCTBYIOT Ha ypOBHE OTA@ABHBIX ABOMYHBIX pa3psaaoB. Hinke mpuBejeHbI pe3yAbTaThl
IIOpa3psAAHBIX OIlepalfuii C ABOMIHBIMY eAMHUITaMU U Hy ASTMU.

P q Pp&q Plg P*q ~p
0 0 0 0 0 1
1 0 0 1 1 0
0 1 0 1 1 1
1 1 1 1 0 0

C Toukn 3peHms Haubosee pacIpOCTPaHEHHOTO IPUMEHEHNs IOpa3psAAHYIO OIepario
M MOXHO paccMarpuBaTh Kak CIOCOO II0AaBAEHMs OTAEABHBIX ABOMYHBIX paspsAoB. DTO
O3HaYaeT, YTO eCAU KaKOW-HuOyAb OuT B A1000M M3 omepaHaos paseH 0, TO COOTBETCTBYIO-
it OuT pesyapTarta 6yaeT coporren B 0. Hampumep:

1101 0011
1010 1010

1000 0010

B npusesgenHOM HIDKe IIpuMepe MPOrpaMMBl A€MOHCTPUPYeTCs IpUMeHeHUe IIopas-
pAJHOTO OIlepaTopa & AAs IpeoOpasoBaHMS HEYeTHBIX 4YimceA B 4eTHHle. /Jas 9Toi mean
AOCTaTOYHO COPOCUTH MAAAIIMI paspsj uucaa. Hampumep, umcao 9 mmeeT caeayrommit
Asorranenit BuA: 0000 1001. Ecam cOpocnTs MAaammMil paspsj DTOrO 4ucaa, TO OHO CTaHeT
gncaom 8, a B gpomanoir popme — 0000 1000.

// TPVMEHUTL [NOPAasPAOHBEI omepaTop VM, UYTOOH CHEJIaThb UYMCJIO YETHBIM.

using System;
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class MakeEven {

static void Main () {
ushort num;
ushort 1i;
for (i 1; 1 <= 10; i++) {
num = 1i;
Console.WriteLine ("num: " + num);
num = (ushort) (num & OXFFFE);

Console.WritelLine ("num nocse cOpoca Miuagwero paspsna: "
+ num + "\n");

PeSy/lI)TaT BBITIOAHEHU ST DTOM IIporpaMMbl ITPUBEAEH HIKE.

num: 1
num nocJje cbpoca muazmero paspsna: 0

num: 2

num nocJje cbpoca MIazmero paspsana: 2
num: 3

num nocJje cbpoca MIazmero paspsana: 2
num: 4

num nocJje cbpoca Miazmero paspsna: 4
num: 5

num nocJje cbpoca Mlazmero paspsana: 4
num: 6

num nocJje cbpoca MIaAmero paspsaia: 6
num: 7

num nocJje cOpoca MIaAmero paspsana: 6
num: 8

num nocJje cbpoca MIazmero paspsana: 8
num: 9

num nocJje cbpoca Miammero paspsna: 8
num: 10

num nocJje cbpoca muazmero paspsana: 10

IHECTHaAHaTequHoe 3HaueHne OXFFFE, JVICIIOAB3YEMO€E B IIOpa3psigHOM oliepaTope
W, umeer caeayomyio asomunyio ¢gopmy: 1111 1111 1111 1110. Takum obGpasom, mopas-
psAaHas onepaumst Vl ocrasaser Ges M3MeHeHUs BCe ABOMYHBIE pa3psAAbl B UMCAOBOM 3Haue-
HUM IlepeMeHHOI num, KpoMe MAaalllero paspsja, KOTOphIl cOpackiBaeTcsl B Hyab. B mrore
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YeTHBIe 4ycJa He ITpeTepIieBaloT HMKAaKUX M3MEHEeHMII, a HedyeTHBIe YMeHBIMaloTcsa Ha 1 u
CTaHOBSITCSI YeTHBIMU.

INMopaspsaansiM onepatopoMm VM ya0o0HO Takke IT0AB30BAThCA AAA OIpejeleHNs ycTa-
HOBJEHHOTO 1AM COPOIIEHHOTO COCTOSTHUS OTAeABHOTO ABOMYHOTO paspsja. B caeayromem
IIpyMepe IpOTrpaMMBI OITpeAeAseTCs, IBAAETCA AV YICAO HeYeTHBIM.

// TIpUMEHUTL MNOPA3PAMHEI OonepaTop M, 4ToOB ONpelesiuTh,
// ABAAETCA I YMCJIO HEeUeTHHM.

using System;
class IsOdd f{
static void Main () {
ushort num;

num = 10;

if((num & 1) == 1)
Console.WriteLine ("He BmBOmuTCHa.");

num = 11;
if((num & 1) == 1)
Console.WriteLine (num + " — HeueTHOe umcio.");

Bot xak BeIrAs1AUT pe3yabTaT BBHIIIOAHEHUS HTON IIPOTPaMMBL.
11 — HeueTHOEe uMCJIO.

B oboux oneparopax if u3 mpuBeAeHHON BBIIIE IIPOrPaMMBI BBIIIOAHSAETCA IIOpaspsiHas
onepaums Vl Hag umcaoBBIMM 3HadeHMsMM HepeMmeHHONM num n 1. Ecam mMaaammit agBond-
HBII pa3psJ 4MCAOBOTO 3Ha4deHMs IIepPeMEeHHOM NUM YCTaHOBAEH, T.e. COAEPKUT ABOUYHYIO
1, To pesyabTar mopaspsAHON omepanuy num & 1 OKasbplBaeTcsl paBHBIM 1. B mporusHOM
cAydae OH paBeH Hyal0. ITosTomy omeparop if Mo>KeT OBITh BBIIIOAHEH VCIIEITHO AWIND B
TOM CAy4ae, ecAl IIpOBepsAeMOoe Y1CA0 OKa3bIBaeTCsl HEYEeTHDIM.

B0O3MO>KHOCTBIO IPOBEPSITh COCTOSIHME OTAEABHBIX ABOMUHBIX Pa3psA0B C IIOMOUIBIO IIO-
pa3psAHOIO oIeparopa & MOKHO BOCIOAb30BaThCs A4S HallMCaHUsA IPOTPaMMBL, B KOTOPOL
OTAe/AbHbIe ABOMYHBIE Pa3psAbl IIPOBEPsEMOTO 3HadeHNs Tuna byte IDpMBOAATCSI B ABOMY-
Hol1 popme. Hirxe rmokaszaH oAMH 13 CITOCOOOB HAITMCAHNUS TaKOI IIPOTPaMMEL.

// TlokasaTb ©GuUTH, cocTaBJdolMe OaNnT.
using System;

class ShowBits {
static void Main() {
int t;
byte val;

val = 123;
for (t=128; t > 0; t = t/2) {
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if((val & t) != 0) Console.Write("1 ");
if((val & t) == 0) Console.Write ("0 ");

Brimoanenue 9Toit IporpaMMBI gaeT CAeAyIOIIuii pe3yAbTar.

01111011

B nukae for m3 mpuBeAeHHON BBIIIE ITPOTPaMMBI KaXKABII OWUT 3Ha4eHUs IepeMeHHON
val IpoBepseTcs ¢ MOMOIIBIO MOPa3psAAHOTO orepaTtopa I, 4TOOHI BBIACHNUTD, YCTaHOBAEH
au 9TOT OMT MAn cOpomes. Ecan oH ycranosaeH, To BeBoAUTCA 1ndpa 1, a ecan cOporres,

TO BEIBOAUTCA ITUppa 0.
INopaspsansrit oneparop VAV MoxkeT GBITh UCITOAB30BaH A4S YCTaHOBKY OTAEABHBIX ABO-

YHBIX pa3ps4oB. Ecan B 1 ycraHoBaeH Kakoi-HUOYAb OUT B A1000M U3 OIIepaHAOB DTOTO OIle-
paTopa, To B 1 6yJeT ycTaHOBAEH U COOTBETCTBYIOIINIT OUT B ApyroM ortepaHae. Hammpumep:

1101 0011
1010 1010

1111 1011

Vcnoansys mopaspsaansiit oneparop VAV, moxHO 6e3 0co00TO Tpyaa MpeBpaTuTh YIIO-
MIHaBIINMIICA BEIINIE IpMMep IPOTrpaMMBI, IIpeoOpasyloleil HeJyeTHbIe dycada B YeTHBIe,
B IIpVBeA€HHBIN HI>Ke 0OpaTHEIN ITpUMep, TAe YeTHEIe YIcla Ipeobpas3yIoTcs B HeUeTHBIE.

// TpUMEHMTL NOpPaspPAnHE omepaTop WM, 4YTOOH CcHejlaTh UYMCJIO HEeUYETHHM.

using System;

class MakeOdd {
static void Main() {
ushort num;
ushort 1i;

for(i = 1; 1 <= 10; i++) {

num = i;
Console.WriteLine ("num: " + num);
num = (ushort) (num | 1);

Console.WritelLine ("num mocjyie yCTaAaHOBKM Mammero paszpsana: " +

num + "\n");

PeSyAI)TaT BBITIO/AIHEHVISI DTOM IIpOrpaMMBbI BBITASIAVIT CACAYIOINVIM 06pa30M.

num: 1
num nocJjie yCTaHOBKM MJalmero paspsana: 1

num: 2
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num rnocJjie yCTaHOBKM MJaOumero paspsania: 3
num: 3
num rnocjie yCTaHOBKM MJaOmero paspsnma: 3
num: 4
num rnocJjie yCTaHOBKM MJAOuWero paspsazma: 5
num: 5
num rnocJjie yCTaHOBKM MJAOmero paspdana: 5
num: 6
num nocJjie yCTaHOBKM MJanmero paspsza: /
num: 7
num rocJjie yCTaHOBKM MJammero paspsana: 7/
num: 8
num nocJjie yCTaHOBKM Mjanmero paspszma: 9
num: 9
num rocJjie yCTaHOBKM MJammero paspsana: 9
num: 10
num nocJjie yCTaHOBKM MJaAmero paspsanma: 11

B mpmBeseHHOl BBIIle IporpamMme BBIIOAHsETCA IlOpaspsaHas omnepanus VAV nag
KaXK/AbIM 4MCAOBBIM 3HaueHMeM IepeMeHHONM num u 1, mockoabky 1 sgaeT gBomuyHOe 3Haue-
HIUe, B KOTOPOM YCTaHOBJAEH MAaAlinii paspsa. B pesyapraTte nmopaspsagnoin onepaunu VAN
Hag 1 u A100BIM APYIMM 3HaueHMeM MAAAIINIA paspsd IOCAeAHero ycraHaBAMBAeTCs, TOTAa
KaK BCe OCTaAbHBIE pas3psAABl OCTAIOTCA 6e3 m3MeHeHM:. TakuMm oOpa3oM, pe3yAbTHpYIOIiee
Y11CA0BOE 3HaueHle I10AyJaeTcsl HedeTHBIM, eCAM MCXOAHOe 3HaueHe OblA0 YeTHBIM.

INopaspsanbiii onepaTop mckadamoinee VAV ycraHasauBaeT ABOMUHBIN paspsig oOIle-
paHJa B TOM U TOABKO B TOM CAy4yae, eCAll ABOMYHBLIE pa3psAAbl CpaBHUBaeMBIX OIlepaHAOB
OKa3bIBAIOTCSl PA3HBIMU, KaK B IIPUBEAEHHOM HILKe IIpuMepe.

0111 1111
1011 1001

1100 0110

Y mopaspsaHoro omneparopa uckaiodamomiee VAV nMeercs ogHO MHTepecHOe CBOMCTBO,
KOTOpOe OKa3hIBaeTCs TIOAE3HBIM B CaMBIX Pa3HBIX CUTyaIusaX. Tak, ecay BBIITOAHUTH CHada-
Ja TIopaspsAAHyIO oIlepanuio nckaiodaiomee VAV oaHoro sHadeHus X ¢ ApyTuM 3HadeHMEM
Y, a3aTeM TaKylo Ke Ollepaluio Haj pe3yAbTaToM ITpeAbIAYIIel onepanyy 1 3Ha4eHneM Y,
TO BHOBb IIOAYYMTCs ITepBOHaya/AbHOE 3HadeHMe X. DTO O3HadYaeT, YTO B IIPUBEAEHHOM HIDKe
JparmenTe Koga

R1 =
R2

X "N Y;
R1L ~ Y;
3HayeHMe IIepeMeHHOl R2 OKa3bIBaeTCs B UTOIe TaKMM JKe, KaK U 3HauyeHNe IepeMeHHOM X.
CaeaoBaTeabHO, B pesyabTaTe ABYX MOCA€AOBATEABHO BBIIIOAHSEMBIX ITOPA3PSIAHBIX OIllepa-
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nuit uckawmouamomee VAV, B KOTOPBIX MCIIOAB3yeTCS OAHO U TO >Ke 3HauyeHue, II0AydYaeTcs
IepBOHaYaAbHOE 3HauyeHMe. DTUM CBOVICTBOM JAHHOM ONepaliy MOXKHO BOCIIOAb30BaThCS
AAs HallMCaHM IIPOCTOM MpOrpaMMBl MM POBaHNsA, B KOTOPOJ HEKOTOpOe Ilel0e 3HaYeHue
CAYXUT B KadecTBe KAlO4a AAsd KOAMPOBaHMUS UM AEKOAMPOBAaHU: COOOIIeHNs C ITOMOUILIO
omnepanuu nckaodaomee VAV Haa cnMBoaaMm ®TOTo coobmieHms. B mepsrii pas omepa-
nus uckaovaoiee VAV BeIoAHsETCS 4451 KOAMPOBAHUS OTKPBITOTO TeKCTa B 3ammdpo-
BaHHBIN, a BTOPOII pa3 — AA4s AeKOAMPOBaHM: 3aIIM(pPOBAHHOTO TeKCTa B OTKPHITHIN. Pasy-
MeeTcs, Takoe MupoBaHue He IpeACTaBAsgeT HUKaKOV IPaKTIIecKOl IIeHHOCTHM, ITOCKOAD-
Ky OHO MOXKeT OBITh A€TKO pasrajaHo. Tem He MeHee OHO CAYKUT MHTE€PECHBIM IPUMepOM
AAsL A@MOHCTpalliM Pe3yAbTaTOB IIpMMeHeHIs IIOpa3psAAHBIX OIlepaTOpPOB MCKAIOYalolee
VAW, xak B mpuBeAeHHOM HIKe IIporpaMMe.

// TIpOnEeMOHCTPMPOBATL MPUMEHEHME MOPaspPsSgHOTO Ooleparopa MCKImouaomee WIN.

using System;

class Encode {

static void Main() {
char chl = '"H';
char ch2 = '1i';
char ch3 = '!"';

int key = 88;
Console.WriteLine ("McxomHoe coobmenue: " + chl + ch2 + ch3);

// BaumdpoBaTh COOOIMEHME.

chl = (char) (chl " key);
ch2 = (char) (ch2 ~ key) ;
ch3 = (char) (ch3 " key) ;
Console.Writeline ("3ammpporanuoe coobmenme: " + chl + ch2 + ch3);

// PacumbpoBaTh coobmeHMre .

chl = (char) (chl " key);
ch2 = (char) (ch2 * key) ;
ch3 = (char) (ch3 * key) ;
Console.Writeline ("PacumpporanHoe coobmenue: " + chl + ch2 + ch3);

Hixe IIpuBeAeH pe3yAbTaT BbIIIOAHEHIISI DTON IIporpaMMmal.

MlcxomHoe coobmeHme: Hi!
BaumppoBaHHOEe coobmeHme: [Oly
PacumdppoBaHHOoe coobmeHme: Hi!

Kax Bugure, B pesyabTare BHIIIOAHEHUs ABYX I10CA€40BaTe€ABHOCTEN IOPa3psAHBIX OIle-
paruit uckatodaioree VAV nmoaydaercs pacmmdposanHoe coobmenne. (Eme pas Hamom-
HIM, 9TO Takoe IMudpoBaHMe He MMeeT HUKaKO¥ IPaKTUIecKOl IJeHHOCTH, ITOCKOABKY OHO,
B CYLIIHOCTH, HEHaAe>KHO.)

IMopaspsaaunii ynapueiii oneparop HE (nam oneparop aonoanenns ao 1) usmensier Ha
oOpaTHOe COCTOsTHUE BCeX ABOMYHBIX pa3psA0B olepaHAa. Tak, ecam HeKOTOpoe Ijel0e 3Ha-
geHMe A mMeeT KOMOMHAIIMIO ABOMYHEIX paspaios 1001 0110, To B pedyasTaTe HOpa3pAAHOI
omeparuu ~A IoAyJaeTcs 3HadeHe ¢ KOMOMHaen ABOMYHEIX pa3psaaos 0110 1001.
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B caeayiomem npumepe mporpaMMbl A€MOHCTpUpYeTCsA IIpMMeHeHle IOpa3psAHOIro
oneparopa HE ¢ BbIBO4OM HEKOTOPOIO yncAa 1 ero A0HOAHeH: 40 1 B ABOMIHOM KoJe.

// TIPONEeMOHCTPMPOBATL MNPMMEHEHME MOPaspPANHOTO yHAPHOTO omnepaTopa HE.
using System;

class NotDemo {
static void Main () {

sbyte b = -34;

for (int t=128; t > 0; t = t/2) {
if((b & t) != 0) Console.Write("1 ");
if((b & t) == 0) Console.Write ("0 ");

}

Console.WriteLine () ;

// obpaTuTb BCE OUTH

b = (sbyte) ~b;

for (int t=128; t > 0; t = t/2) {
if((b & t) != 0) Console.Write("1
if((b & t) == 0) Console.Write ("0 ");

PeSy/lI)TaT BBITIOAHEHU S DTOM IIporpaMmbal ITpMBEAEH HIKeE.

Onepartopbl caBura

B C# mmeercss BO3MOXKHOCTD CABUTATDh ABOMYHBIE Pa3psiabl, COCTaBAJIONINIE IIel0€ 3Ha-
4eHMe, BA€BO AN BIIPABO Ha 3aJaHHYIO BEANYVIHY. AAH DTOU 1eAU B C# orpeJeaeHsl ABa
NpMBEAEHHBIX HIIDKE OllepaTopa CABUra ABOMYHBIX Pa3psa0B.

<< CaBuvr BNeBo
>> Casur Brnpaso

Hipxe mpusesena obimas popma 4451 STUX OIIepaTOPOB:

BHaveHMe << UMCJIO OUTOB
3HaveHue >> UMCJIO OUTOB

I4e umMcsIo OMTOB — BDTO UMUCAO ABOMYHBIX Pa3psA0B, Ha KOTOpOE CABUTAETCs yKa3aHHOE
3HavYeHue.

Ilpu casure BA€BO BCe ABOMYHLIE pa3psAbl B YKa3blBaeMOM 3HadeHMUI CABUTAIOTCA Ha
O/HY TIO3UIIMIO BA€BO, a MAaAINMII paspsj cOpackiBaeTcst B HyaAb. IIpu casure BIpaBo Bce
ABOMYHBIE Pa3psIAbl B YKa3blBaeMOM 3Hau€HMM CABUTAIOTCS Ha OAHY HO3MLIMIO BIpaso. Ecan
BIIpaBO C/ABUTaeTCs Iledoe 3HadeHUe Oe3 3HaKa, TO CTapIINMII pasps:AJj cOpachIBaeTcs B HyAb.
A ecan BIpaBO CABUTaeTCs LieA0e 3HaueHUe CO 3HaKOM, TO paspsig 3Haka coxpassercs. Ha-
IIOMHMM, YTO A4Sl NpeACTaBA€HUs OTpULlaTeAbHBIX UMCeA CTapIIuii paspsig 11e40ro umcaa
ycranasanpaetcs B 1. Tak, ecan capuraemoe 3HadeHMe SBASETCS OTPUIIATEABHBIM, TO IpU
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KaXKAOM CABUTE BIIPABO CTapIUNil paspsij 4icAa yCcTaHaBAMBaeTcs B 1. A ecam caBuraemoe
3Ha4YeHNe SIBASETCs II0AOXKUTEABHBIM, TO IIPU Ka’KAOM CABUTe BIIPABO CTAPILNIL paspsis, 4nc-
Aa cOpachIBaeTCs B Hy Ab.

IIpu caBure BA€BO U BIIPaBO KpaliiHue ABOWYHBIE Pa3psabl TepsIoTcs. BoccraHOBUTH ITO-
TepsIHHbIE IIPU CABUIE ABOMYHbBIE Pa3psiAbl HeAb3sl, IIOCKOABKY CABUI B JAaHHOM caydae He
SIBASIETCS] IMKANYECKVIM.

Hitke npuseseH IpuMep HpOrpaMMbl, HarAsAHO A€MOHCTPUPYIOLINII AEVICTBIE CABUIA
BA€BO I BIIpaBO. B AaHHOM IipuMepe CHadaJa 3aAaeTcsi [IepBOHAYaAbHOE IIe10€ 3HaueHIeE,
paBHOe 1. DTO O3HaYaeT, YTO MAAAIINIT Pa3psi4 DTOIO 3HAYEHNUs] YCTAHOBAEH. 3aTeM ITO lie-
A0e 3HauyeHNe CABUTAeTCsl BOCEMb pa3 MOApsA BAeBO. Ilocae Ka’kA0ro CABUIA BBIBOASITCS BO-
CceMb MJAAIINX ABOMYHBIX Pa3psii0B AaHHOTO 3HaudeHusl. /Jazee IpOLeCC TOBTOPSIETCS, HO Ha
DTOT pa3 1 ycraHaBAMBAeTCsI Ha IMO3MIIMIL BOCBMOTO paspsiAa, a IO CYLIeCTBY, 3a4aeTcsl Liea0e
3HadeHne 128, KOTOpOe 3aTeM CABUTAETCsI BOCEMb pas IOAPsIA BIIPaABO.

// TlpOmEeMOHCTPUPOBATEH MNPVMMEHEHME ONepaTOPOB CHABUTA.
using System;

class ShiftDemo {
static void Main() {
int val = 1;

for(int 1 = 0; i < 8; i++) {
for (int t=128; t > 0; t = t/2) {
if((val & t) != 0) Console.Write("1 ");
if((val & t) == 0) Console.Write ("0 ");
}
Console.WriteLine () ;
val = val << 1; // cHOBUT BJEBO

}

Console.WriteLine () ;

val = 128;
for(int 1 = 0; i < 8; 1i++) {
for (int t=128; t > 0; t = t/2) {
if((val & t) != 0) Console.Write("1 ");
if((val & t) == 0) Console.Write ("0 ");

[eNe]

}

Console.WriteLine () ;
val = val >> 1; // cmBur BHOpaso

Pe3yAI)TaT BBITIOAHEHU ST DTOM IIpOrpaMMbl BBITASIANT CA€AYIOINVIM o6pa30M.

000O0O0O0CO0T1
0000O0O0OT1IO0
00000100
00001000
00010000
00100000
01000000
10000000
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lcNoNeoNeNeNoNen

cNoNoNoNeoNeoN TN}

ABOI/I‘IHLIE pas3psaAbpl COOTBETCTBYIOT (bopMe IIpeACTaBA€HIsI 91icea B CTEIIEeHU 2, U I1ODTO-
My OIl€epaTopbl cAaBUra MOIyT OBITh VICITOAB30BaHbI A4l YMHOJKEHISI AN A€A€HVST 1LeAbIX
3HaYeHU! Ha 2. TaK, opm caBure BIIpaBO II€A0€ 3HadeHMe yABaMBa€TCsid, a IIpU CABUTE BAe-
BO — YyMEHbIIIAETCSA HallOAOBUHY. PaSyMeeTCH, BCe DTO CIIpaBeAANBO AMINb B TOM cAy4dae,
ecaAn Kpaﬁmme Ppa3psaAabl HE TEPAIOTCI PN CABUTE B Ty AW MHYIO CTOPOHY. Huxe IpuBeAeH

cNoNoNeoNeoN T NeoNe)
lcNoNeoNeNl o NeoNe)
cNeoNeol e NeoNeoNe)
loNeoN S NeoNeoNoNoNe)
ol NoNoNeoNoNeoNe)
P O OOoOOOoOOoOOo

COOTBETCTBYIOIINI IPUMED.

// TPYMMEHUTL ONEepPAaTOPHl COABMIA IJIS yMHOXEHUS UM LOEeJIeHUs Ha 2.

using System;

class MultDiv {
static void Main() {

int n;

n = 10;

Console.Writeline ("3HaueHue mnepeMmeHHoOM n: " + n);

// YMHOXUTBL Ha 2.

n=n << 1;

Console.Writeline ("3HaueHMe NepPeMeHHONM n IOCJe
"omepauum n =n * 2: " + n);

// YMHOXUTHL Ha 4.

n=n << 2;

Console.WritelLine ("3HaueHMe NEepPEeMeHHONM n IOCJe
"omepauumu n =n * 4: " + n);

// Pazpmenurb Ha 2.

n=mn>>1;

Console.Writeline ("3HaueHMe HEepPEeMEHHOM N IOCJe
"onmepauvu n = n / 2: " + n);

// Pazpmenurb, Ha 4.

n=mn > 2;

Console.Writeline ("3HaueHMe HNepPEeMEHHOM N IOCJe
"onmepauvu n = n / 4: " + n);

Console.WriteLine () ;

// YCTaHOBUTH MNEPEMEHHYI N B UCXOIHOE COCTOSHUE.

n = 10;

Console.Writeline ("3HaueHue mnepeMmeHHoO¥M n: " + n);
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// YMHOXMTBH Ha 2 TPUALATL pPas.

n = n << 30; // naHHBIE TepALTCH

Console.Writeline ("3HaueHue HnepeMeHHON o nocje " +
"coeura Ha 30 nmosmumumii BjeBo: " + n);

Hixe npuBeAeH pe3yabTaT BbIIIOAHEHN DTOM nporpaMMBbl.

3HadeHMe nepeMeHHOM n: 10

3HadeHMe NEepeMeHHOM N Iocje omepauum n = n * 2: 20

3HadeHMe NEepPeMEeHHOM N I[OoCJje onepauuyu n n * 4: 80

3HaUeHMe I[IepeMeHHOM n rnocje omnepaumu n = n / 2: 40

3HaUeHMe I[IepeMeHHOM n rnocje omnepaumu n = n / 4: 10

3HaueHMe nepeMeHHOM n: 10

3HaueHMe IIepeMeHHOM n nocje caBura Ha 30 nos3muumit BJeBO: —-2147483648

Obparute BHMMaHMe Ha ITOCAEAHIO0 CTPOKY IpMBEeJeHHOTO BBHIIIe pesyabTaTa. Koraa
meaoe 3HaueHme 10 cABuraercs BAeBO TpUALATh pa3 MOApsA, MHPOpMAaIMs Tepsercs, I0-
CKOABKY ABOWYHEIE Pa3psAAbl CABUTAIOTCA 3a IpeAeAbl NpeACTaBAeHNA 4ducea AAs TuIa int.
B aanHOM caydae moaydaeTcsl COBEpPIIIEHHO "HEIIPMIOAHOe" 3HadeHMe, KOTOpOe OKa3bIBaeTCs
K TOMY >Xe OTpUIJaTeAbHBIM, ITOCKOABKY B pe3yAbTaTe CABUTa B CTapIleM pa3psje, MCIIOAb-
3yeMOM B KauecTBe 3HaKOBOTO, OKa3bIBaeTcs 1, a caejoBaTeAbHO, AaHHOE 4NCAOBOEe 3HadeHIe
AOAKHO MHTEpIIPeTUPOBATLCA KaK OTpUIlaTeAbHOe. DTOT NIpUMep HarAsJHO ITOKa3bIBaeT,
9TO IIPVMEHATH OIepaTOPBl CABUTA A4S YMHOXKEHUS AN AeAeHNs Ha 2 caeayeT OueHb aKKy-
patHo. (H04p06Hee O TUITaX AaHHBIX CO 3HAKOM 1 Oe3 3Haka CM. B raase 3.)

I'Iopaspﬂngle COCTaBHbIe onepaTopbl NnpucBanBaHuA

Bce asomunsle mopaspsigHble onepaTOpbl MOIYT OBITH MCIIOAL30BaHbI B COCTaBHBIX OIle-
panusax npucsampaHus. Hampumep, B AByX INpuUBeJeHHBIX HVDKe OIlepaTropax IlepeMeHHOI
X IPUCBAaMBAeTCsA pe3yAbTaT BHIIIOAHeHUs ollepauum uckawodamomiee VAV nHag nepsona-
YyaAbHBIM 3HaueHMeM IIepeMeHHOI X M YMCAOBLIM 3HaueHueM 127.

X =x "~ 127;
x "= 127;

Onepatop ?

Oneparop ? OTHOCUTCS K umMcAy caMmbix IpumeuarteabHblx B C#. OH mpeacraBaser co-
00Jf YCAOBHEIN OIlepaTOp M YacTO MCIIOAB3YEeTCsI BMECTO OIpeAeAeHHBIX BUAOB KOHCTPYKITUI
if-then-else. OnepaTop ? MHOTJAQA eIle Ha3bIBAIOT MepHAPHLIM, TIOCKOABKY A4S HETO Tpe-
OytoTcs Tpu ortepanga. Hirke mpusesena obmras popma sTOTO OMIeparopa.

BripaxeHue! ? BrpaxeHwme? : BrpaxeHue3;

34aech BeipaxeHmuel AOAXKHO OTHOCUTBHCS K TUIly bool, a BepaxenmneZ U BepaxeHne3 —
K O4HOMY U TOMY >K€ THUILY. OOpaTuTe BHIUMAaHNe Ha IIpUMeEHEHNe ABOETOUNS M €T0 MeCTO-
TIO/A0>KeHNE B OTIepaTope 2.

3HaueHne BBIpaXkKeHUs ? oIlpeaeasercs caedyoommm oOpasoM. CHauasa BBIUMCASIETCS
Brpaxernel . Ecau OHO MCTMHHO, TO BHIYUCASETCS BEpaxeHmne2, a NOAY4eHHBI pe3yAbTaT
orpezeAseT 3HaueHUe BCETO BRIpaKeHUs ? B IeAoM. Ecam xe Brpaxenmel OKa3blBaeTCs
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AOKHBIM, TO BBIUMCASIETCS BrpaxeHme3, I er0 3HauyeHre CTAaHOBUTCS OOIIMM A4Sl BCETO BbI-
paxenus ?. PaccMOTpuM caeayromuii IpuMep, B KOTOPOM IepeMeHHON absval Ipucsau-
BAeTCs 3HAYeHNe IepeMeHHOI val.

absval = val < 0 ? -val : val; // noayumTb aOCOJIOTHOE 3HAaUEHMe IepeMeHHOM val

B AaHHOM IIpUMepe HepeMeHHOﬁ absval IIpyrcBaMBaeTCs 3Ha4YeHIe HepeMeHHOf/l val,
ecAn OHO DObIle UAU PaBHO HYyAIO. Ecau xe 3HaueHue HepeMeHHOﬁ val oTpunareabHO, TO
HepeMeHHOI?I absval IIpUCBAaNBAETCsI pe3yAbTaT OTPUIIAHNMS DTOrO 3Ha4YeHNs, YTO B MTOIe
AaeT II0OAO0XKUTeAbHOE 3Ha4YeHI1e.

Hixe npuBeAeH elne OAVH IIpuMep IIPUMEHEHNs oIlepaTtopa 2. B AAHHOU ImporpamMme
O4HO 91CAO0 A€ANTCS Ha APYTroe, HO IIPY DTOM VMCKAIOYAeTCs AeA€HVe Ha HyAb.

// VICKJIOUMTL OeJieHMe Ha HyJIb, MCIOJIb3ysS OIepaTop?.
using System;

class NozZeroDiv {
static void Main () {
int result;

for(int i = -5; 1 < 6; i++) {
result =1 != 0 2 100 / 1 : O;
if (1 ! = 0)
Console.WriteLine ("100 / "™ + i1 + " paBHOo " + result);

Brinmoanenne 9Toit mporpaMMBl g4aeT cAeAyIOIIuii pe3yabTar.

100 / -5 paBHO -20
100 / -4 paBHO -25
100 / -3 paBHO -33
100 / -2 paBHO -50
100 / -1 paBHo -100
100 / 1 paBuo 100
100 / 2 paBuo 50
100 / 3 paeHO 33
100 / 4 paBHO 25
100 / 5 paBuo 20

ObpaTuTte ocoboe BHIMaHIE Ha CAeAYIOITYIO CTPOKY M3 IIpMBeA€HHOM BBIIIe ITPOTPaMMEL.
result =1 != 0 ? 100 / 1 : O;

B »Toi1 cTpoke mepeMmeHHON result mpucBamBaeTcs pesyabTaT geaeHms uncaa 100 Ha
3HaueHMe nepeMeHHOI i. Ho 9To gesenue ocylecrsasieTcs AUIIb B TOM CAydae, eCAU 3Ha-
YyeHye IMepeMeHHOM i He paBHO HYAIO. Koraa >xe ono paBHO HyAIO, IIepeMEeHHON result
IIpUCBaMBaeTCsl 3HaYeHe, OOHyAIOIee pe3yabTaT.

ITpucBanBaTh MepeMeHHON pe3yabTaT BBIIIOAHEHIUs oIllepaTopa ? COBCeM He oOs3aTeab-
Ho. Hanmpumep, 3HaueHMe, KOTOpOe AaeT oIlepaTop ?, MOXKHO UCIIOAb30BaTh B KayecTBe apry-
MeHTa IIpU BHI30Be MeToAa. A ecau Bce BBIpa’KeHIs B OllepaTope ? OTHOCITCA K TUILy bool,
TO TaKoll OIlepaTop MOKeT 3aMeHUTh CODOI yCAOBHOe BRIpakeHue B LIUKAe 1AM oIlepaTrope
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if. B mpuBeseHHOM HIDKe IpUMepe IPOTpaMMBI BBIBOAATCSI pe3yAbTaThl JeA€HUs 4dycaa
100 ToABKO Ha YeTHEBIe, HeHYyAeBble 3HaueHIs.

// PasmeiuTb TOJBKO HA UETHHE, HEeHyJIeBhle SHAUYeHMUS.
using System;

class NoZeroDiv2 {
static void Main () {

for(int i = -5; 1 < 6; 1i++)
if(1 !'= 0 2?2 (i%2 == 0) : false)
Console.WriteLine ("100 / " + 1 + " paBuo " + 100 / 1i);

ObparuTe BHUMaHNe Ha omnepatop if B IIpMBeJeHHON BhIIIe porpamMme. Ecan sHaueHne
IIepeMeHHO! 1 paBHO HyaAIO, TO omeparop if JaeT A0XHBI pe3yabTaT. A ecay 3HayeHUe
IepeMEHHON i He paBHO HyAIO, TO oreparop if gaeT MCTUHHBIN Pe3yAbTaT, KOrAa 3HaYeHue
IlepeMeHHOI 1 OKa3bIBaeTcs YeTHBIM, U AOXKHBIN pe3yaAbTaT, ecAr OHO HeueTHoe. baarogaps
9TOMY AOIlyCKaeTcs JedeHMe TOAbKO Ha 4YeTHble M HeHyJeBble 3HaueHus. Hecmorps na TO
9YTO AAQHHBIN IIPUMep CAYXXUT AWUIIb AAs IleAeil AeMOHCTpaIluy, ITOAO0OHBIe KOHCTPYKITUN
MHOTAA OKa3bIBAIOTCSI BeChMa ITOAE€3HBIM.

Mcnonb3oBaHue npob6ernoB 1 KpyrnbiX CKOGOK

B BRIpA’XE€HMM Ha C# AOILyCKaeTCs Haan4dne CrMBOAOB Ta6yA51LU/II/I n HpO6e/10B, Oaaro-
Aapsl KOTOPpbIM OHO CTAaHOBUTCSL 0ozee yAO6HI)IM AASL AYTeHU . HaHpMMep, oba TIpMBEACHHDBIX
HVIDKe BbIpa’keH1sl, 110 CyIecTBy, OANMHAKOBBI, HO BTOPO€ YMTAeTC:I A€erde.

x=10/y* (127+x) ;
x =10 / y * (127 + x);

Cx0o0OK; MOTIYT CAYXUTDb AAsl TPYHIIIMPOBaHNML HOABI)Ipa)KeHI/HZ, 110 CyIIeCTBY, ITOBBIIIASA
MOPAAOK IIPeAImeCcTBOBaHIM 3aKAIOYEHHBIX B HIX onepaum?[, Kak B aAre6pe. HpI/IMeHeHI/Ie
AUIITHUX AN AOITIOAHUTEABHBIX CKODOK He OpMBOAUT K omudKkaM u He 3aMeAasieT BbIUMC-
JAeHNne BbIpa’kKeHIs. HOBTOMy CKOOKMU peKOMEHAYeTCI 1CII0Ab30BaTh, 9TOOBI caeaaTb Doaee
SICHBIM U IIOHATHBIM IIOPSIAOK BBIYVICAEHISI KaK A4 CaMOIO aBTOpa IIpOrpaMMBbl, TaK U AAs0
TeX, KTO 6y4eT pa36MpaTbc;1 B Hell BITOCA€ACTBUI. HaanMep, KaKoe 13 AByX IIPpUBEAEHHDBIX
HVI>Ke BbIpa’keHle aerde YUTAETCS?

x = y/3-34*temp+127;
X (y/3) - (34*temp) + 127;

MpepwecTtBoBaHMe onepaTopos

B Taba. 4.2 mpuBeseH IOPAAOK IpeAIIecTBOBaHMA BceX onepaTopos B C#: OT caMoro BHI-
COKOTO A0 CaMOTO HM3KOTO. B TabGAuIly BKAIOUEH ps/j OIepaTOpOB, pacCMaTpUBaeMBIX Jajee
B DTOVI KHUTE.
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Ynpasnsawuwne o

DTOI TAaBe peds IMolijeT o0 oIeparopax, YIpaBASIOIIIX
XOAO0M BBIIIOAHeHMs1 IporpaMmbl Ha C#. Yrpapasdomue
omepaTophl pa3aeAsioTcsa Ha TPU KaTeTOPUI: OIlepaTOpPhI

60100pa, K 9MCAy KOTOPBIX OTHOCATCS omeparope! if m switch,
umepayuoHHvie OIepaToOphl, B TOM 4IMCJAe OIePaTOPhl ITMKAA
for, while, do-while u foreach, a TakXe omepaTopsl nepe-
Xxoda: break, continue, goto, return u throw. 3a UCKAIO-
YeHleM ollepaTopa throw, KOTOpHI SABASETCS HEOTheMAEMON
9gacTeio BcTpoeHHoro B C# MexaHmsMa oOpaOOTKM MCKAIOUM-
TeAbHBIX CUTyallMli, pacCMaTpuBaeMOro B Iraase 13, Bce ocTaab-
HbI€ YIIPpaBASIONIVIE OIIepaTOPhI ITpeACTaBA€HbI B DTOI T1aBe.

Onepatop if

Omnepartop if yxe Obla IpeAcTaBA€H B rlaBe 2, a 34eCh OH
paccmaTpuBaercs Ooaee moapodbno. Hioke mpusegeHa moaHast
¢opma sTOTO OITEpaTOpA:

if (ycomoBme) omepaTop;
else omepaTop;

rae ycJoBME — DTO HEKOTOpPOE YCAOBHOE BhIPaKeHMe, a orme-—
parop — ajapecaTr omepaTopos if m else. Omeparop else
He sABAAeTCA OOsA3aTeABHBIM. AjpecaToM ODOMX OIepaTOpOB,
if u else, MOTYT TakXKe CAYXUTh 040KM onepaTopos. Hinke
npuBeJeHa obmiasa ¢opma omeparopa if, B KOTOPOM WCITOAb-
3y10TCsI 610KU OIIepaToOpOB.

if (ycsmoBue)

{

rnocjiefoBaTeJIbHOCTE OIIepaTopoB
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else

{

IIOCJIEOOBAaTEJIbHOCTE OIIepaTOopOB

Ecam ycaoBHOe BeIpa’keHUe OKa3blBaeTCs MCTMHHBIM, TO BBIIIOAHAETCS ajpecaTr olepaTo-
pa if. B mpotuBHOM cayuae BBIIOAHSIETCA adpecaT Olleparopa else, ecAu TaKOBOI Cyle-
crByeT. Ho 0AHOBpeMeHHO He MOKeT BBIIIOAHATLCSI M TO UM Apyroe. YCAOBHOe BBIpaKeHue,
yIIpaBAsiolee onepatopom if, 404>XHO AaBaTh pe3yAbTar Tura bool.

Hioke npusegeH mpumep IPOCTON IIpOTpaMMBbl, B KOTOpOIi omepaTophl if u else
MCIIOAB3YIOTCA AAS TOTO, YTOOBI COOOIIUTH, SBASETCA AU YUCAO TIOAOXKWUTEABHBIM WAV
OTPUILIATE€ABHBIM.

// OHpe,HeJ'H/ITI:, ABJIA€TCA JIM YMCJIOBOE 3HAUEHMEe IIOJIOXMTEJIbBHEIM WMJIN
OoTpullaTeJIbHBEIM .

using System;

class PosNeg {
static void Main () {
int i;

for (i=-5; 1 <= 5; i++) {
Console.Write ("IllpoBepxa " + i + ");

if(i < 0) Console.WritelLine ("oTpuuarejgbHOe umcio”) ;
else Console.Writeline ("nojsoxuresgbHoe umcjo") ;

}

PeSy/leaT BBITIOAHEHU ST DTOU IIpOrpaMMbl BBITASIANT CA€AYIOINVIM 06pa30M.

[lpoBepka -5: OTpHLATENIEHOE UYUCIIO
llpoBepka -4: OTpHLATENIBHOE UYUCIIO
[lpoBepka -3: OTPHMLATEJIBHOE UYUCIIO
[IpoBepka -2: OTPHMLATEJIBHOE UYUCIIO
llpoBepka -1: oOTpHIATENIBHOE UYUCIIO

lIpoBepka 0: MNOJIOXUTEJILHOE YMCJIIO
[lpoBepka 1: MOJIOKUTEJILHOE YMCJIIO
[IpoBepka 2: MOJIOKUTEJIbHOE YMUCJIO
[lpoBepka 3: MOJIOKUTEJLHOE YMCJIIO
[lpoBepka 4: HOJIOKUTEJIbLHOE YMUCIO
[lpoBepka 5: MOJIOKUTEJbLHOE YMCJIO

Ecau B AaHHOM IIpUMepe 3Ha4deHue nepeMeHHoﬂ i OKa3bIBAeTCsl MEHbIIe HyAsl, TO BBI-
IIOAHATCS agpecaT oriepatropa if. B IPOTUBHOM CAy4Yae BBIIIOAHSETCI ajpecaT oreparopa
else, OAHOBPEMEHHO OHI HE BBIITOAHIIOTCS.

BnoxeHHble onepartopbl if

Baoxernvim HasplBaeTcs Takoil oreparop if, KOTOpBI sABAseTCS aapecaToM ApPYyroro
onepatopa if mam e omepartopa else. Baoxxennsle oneparopel if odeHb yacToO IpuUMe-
HAIOTCA B IporpaMMupoBanuu. Uto >xe Kacaetcs nx npumenenns 5 C#, To He caelyeT 3aObI-
BaTh, 4TO AI0OOI oriepaTtop else Bceraa CBsi3aH C OAVKaIIIM orrepatopom 1if, T.e. ¢ TeM
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omepatopoM i f, KOTOPEII HAXOAUTCS B TOM >Ke caMoM 6410Ke, TAe U omiepatop else, HO He
¢ ApyruM onepaTopoM else. PaccMOoTpuM caeayromuit mpumep.

if (1 == 10) {
if(3 < 20) a = b;
if(k > 100) c = d;
else a = ¢; // srTor omepaTop else cBg3aH c oneparopom if(k > 100)

}

else a = d; // sTor omepaTop else cBg3aH c oneparopoMm if (i == 10)

Kak caeayer m3 koMMeHTapues K INpuBeA€HHOMY BBIIIe (pparMeHTy KoJaa, ITOCAeJHUI
omneparop else He cBsi3aH ¢ omepatopoM if (j < 20), MHOCKOABKY OHU HE HaXOASATCSI
B OZHOM I TOM >Xe 010Ke, HeCMOTPsI Ha TO, UTO STOT OIepaTop ABAAETCSA A4S Hero OAvoKari-
M ortepaTopoM if ©e3 BcrmoMoraTeAsHOTO oreparopa else. HampoTus, mocaesuuii ore-
parop else cBsa3aH c omeparopoM if (i == 10). A BHyTpeHHMII ollepaTop else CBiA3aH
C oriepatopom if(k > 100), IIOCKOABKY DTOT IIOCAEAHII SIBASIETCS A4S HETO OAVMXKaIIM
ornepaTopoM if B TOM ke camoM Da0Ke.

B npusejenHOM HuKe mpuMepe IporpaMMbl JA€MOHCTPUPYeTCs IIpMMeHeHMe BAOKEeH-
HOTO omepaTtopa if. B mpeacraBaeHHOl paHee ImporpamMme ONpejeAeHUs II0A0XKUTeAbHBIX
U OTPUIIATeABHBIX 4MCeA O HyJe cOODINaloch KaK O IOA0XUTeAbHOM uncae. Ho, kak npasu-
40, HyAb CUMTAeTCs 4MCAOM, He uMelomuM 3Haka. [lostomy B caegyioleir Bepcun AaHHOM
IIpOTpaMMBI O HyJe COOOITaeTcsa KaK O 4ucae, KOTOpoe He SABAAETCA HU IT0AO0KUTEABHBIM,
HU OTPULIaTEAbHBIM.

// OnpenenuTb, GBJISETCHA JM UMCIJIOBOE 3HAUYEHUE
// TIOJIOKUTEJIbHEIM, OTPULIATEJILHEIM WMJIM HYJIEBBIM.

using System;

class PosNegZero {
static void Main () {
int i;

for (i=-5; 1 <= 5; i++) {
Console.Write ("IlpoBepxa " + 1 + ": ");
if(i < 0) Console.WritelLine ("oTpuuarejabHoe uymucio") ;
else if (i == 0) Console.WritelLine ("umcyo 6e3 =3Haka");
else Console.Writeline ("nmosioxmuresbHoe umcio") ;

Huxe IIpuBeA€H pe3yAbTaT BbIIIOAHEHIISI DTON IIporpaMmal.

[lpoBepka -5: OTpHMIATENIEHOE UYUCIIO
[lpoBepka -4: oTpHLATENIEHOE UYUCIIO
[lpoBepka -3: OTPHMLATEJIBHOE UYUCIIO
[lpoBepka -2: OTPMLATEJIEHOE UYUCIIO
[lpoBepka -1: oOTpHLATENIEHOE UYUCIIO

[lpoeepka 0O0: umcyo Ge3 3HakKa

[lpoBepka 1: MOJIOKUTEJLHOE UMCJIO
[lpoBepka 2: MNOJIOKUTEJbHOE UMCJIIO
[lpoBepka 3: MNOJIOKUTEJBbHOE UMCJIO
[lpoBepka 4: MOJIOKUTEJBbHOE UMCJIO
[lpoBepka 5: MNOJIOKUTEJBbHOE UMCJIO
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KoHcTpykuma if-else-if

if, cocTosITasn 13 BAOXKEHHBIX onlepatopos if. Hirke mpuseaena ee obmast popma.

B mporpamMmmmpoBaHum 9acTo MpMMEHAeTCA MHozocmynenyamas xoucmpyxuyus if-else-

if (ycmoBme)

onepaTop;

else if (ycmoBue)

onepaTop;

else if (ycioBue)

onepaTop;

else

O6Hapy)KI/ITC}I JICTUHHOE YyCAOBVI€, BBIIIOAHSETCS CBSI3aHHBINT C HUM o1repaTtop, a Bce OCTaAb-

onepaTop;

YcaoBHbBIE BbIpa>kX€HIsI B Takom KOHCTPYKIOVIM BBIYVICASIOTCS CBEPXY BHI3. Kak Toabpko

HBbIE€ OIIEPaTOPHI B MHOI‘OCTyHeH‘IaTOIZ KOHCTPYKIIMM OITyCKAIOTC:.

Ecau vHu OJAHO M3 yC/lOBI/IIZ He SABAJAETCA MCTVMHHBIM, TO BBIITOAHSETCSI HOCAe,Zl,HI/II?I orepa-
TOp else, KOTOpI)II7[ 3a49acTylO CAY>KUT B KadecCTBe yCAOBISI, YCTaHAaBAMBA€MOIO IIO yMOA-

YaHUIO. Kor,aa Ke HOCAE,AHI/HZ orepatop else OTCYTCTBYET, a BC€ OCTaAbHBIE IIPOBEPKN IIO
yCA0BMIO AaIOT AO>KHBIN pe3yabTaT, TO HUKaKMX ,Zl,e}?ICTBI/HZ BOO6H_[e HE BBIIIOAHSACTCA.

B IpUBEA€HHOM HIIKE IIpUMepe IIporpaMMbl A€MOHCTPUPYETCS IIPVIMEHEHVE MHOTIOCTY-

MeHYaToM KOHCTpyKnum if-else-if. B »Tom nporpamme o6Hapy>KMBaeTc;1 HaVMEeHbBIINI
MHO>KITeAb 3a4aHHOTO I1€A0TO 3HAYEHIISI, COCTOSIITUII U3 OAHOM LN PEL

// OHpe,Z[eJ'IMTI: HaMMEHBbIMI MHOXUTEJIb B3aOaHHOTO

// Lejoro 3HaAYeHMHd,

using System;

class Ladder {

static void Main () {

int num;

for(num = 2; num < 12; num++) {

if ((num % 2) == 0)

Console.WriteLine ("HavMeHBUUM MHOXUTEJb
else if((num % 3) == 0)

Console.WriteLine ("HavMeHBUUM MHOXUTEJb
else if((num % 5) == 0)

Console.WriteLine ("HavMeHBUWUM MHOXUTEJb
else 1if((num % 7) == 0)

Console.WriteLine ("HavMeHBUWUM MHOXUTEJb
else
Console.WritelLine (num + " He mejuTcsd Ha 2,

}

cocToAmMM M3 OIHOM LMOPEH.

gumciia
gumciia
gumciia
gumciia

3, 5

nin

Bor k KaKOMy pe3yAabTaTy IIPUBOANT BbIIIOAHEHIE DTON IIporpaMMBbl.

HaMMeHbINMM MHOXMUTEJIb UMKcjla 2 PaBeH 2
HamMeHbIMMY MHOXMUTEJIbL UMcja 3 paBeH 3

num

num

num

"

"

"

"

paBeH

paBeH

paBeH

paBeH
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HavMeHBUMI MHOXMUTEJIbL uMcja 4 paBeH 2
HavMeHbUMI MHOXMTEJb uYMcja 5 paBeH b
HamMeHbIMMM MHOXMUTEJIL YMKCjla 6 paBeH 2
HavMeHbUMI MHOXMUTEJb uYMcja / paBeH 7
HavMeHBmMI MHOXMTEJIb UMCJia 8 paBeH 2
HamMeHbIMY MHOXUTEJIL uucjia 9 paBeH 3

HammeHbmmy MHOXMTEJNL umcyia 10 paBeH 2
11 He pesurca Ha 2, 3, 5 wmm 7.

Kax Buaure, mocaegnuit omepaTop else BBIIIOAHSETCS AMIIL B TOM CAydyae, eCAu He
YAQeTCs BBIIOAHNUTD HU OAVIH U3 IIPEeAbIAYIIIIX OIIEPaTOPOB.

Onepatop switch

BropeiM omeparopom BbiGopa B C# siBAsIeTCs omepaTop switch, KOTOpEI obecriednBaeT
MHOTOHaITpaBAeHHOe BeTBAeHUe IIporpaMMbl. CaejoBaTeAbHO, DTOT OIlEpaTop II03BOASET
cJelaaTh BBHIOOpP CpeAV HECKOABKUX aAbTepHATMBHBIX BapUaHTOB JaAbHEIIEero BBIITOAHEHI
nporpaMMbl. HecmoTpst Ha To 4TO MHOTOHampaBAeHHasl MpOBepKa MOXKeT OBITH OpTaHM30-
BaHa C ITOMOIIBIO TIOCA€A0BAaTEABHOTO psja BAOXKEHHBIX OIlepaTOpoB if, BO MHOIMX CAY-
Jasx 0oaee dPPeKTUBHBIM OKa3bIBaeTCsA IIpUMeHeHMe orepaTtopa switch. DToT omepaTop
AEVICTBYeT CAeAylOImuM oOpa3oM. 3HadeHMe BBRIpa>keHMs IT0CAeA0BaTeABHO CpaBHMBAETCS
C KOHCTaHTaMI BBIOOpa M3 3agaHHOTO crmcka. Kak Toapko OyaeT oOHapy>keHO COBITajeHIe
C OAHUM W3 YCAOBMII BBIOOpa, BBIITOAHAETCA II0CAe]0BaTeABHOCTh OIEPaTOpPOB, CBA3AHHBIX
¢ 9TuM ycaosueM. Hioke npusesena obmras popma omeparopa switch.

switch (Brepaxenmne) |
case koHCTaHTal:
IocJenoBaTEJIEHOCTE OINEPaTOPOB
break;
case KOHCTaHTalz:
I0CJIeNOBaTEJIBHOCTE OINEepaTopOB
break;
case KOHCTaHTa3:
I0CJIeNOBATEJIBHOCTE OINEepaTopOB
break;

default:
IOCJIeOBaTEJIEHOCTE ONEepaToOpOB
break;

3agaHHOe BrpaxeHMe B OllepaTope switch 404KHO OHITE ITeA0YNCAeHHOro Tnma (char,
byte, short mam int), mepeuncauMoro mMam ke cTpokosoro. (O IepedrcAeHUsX U CUM-
BO/ABHBIX CTPOKaX THUIIAa string peub IIOJAeT Jaldee B HTONM KHUTIE.) A BBIpa>KeHUS APYIUX
TUIOB, HaIpUMep C IlAaBalollleil TOUKOM, B omeparope switch He gomyckaroTcs. 3auacTyro
BRIpaKEHIUE, yIpaBAsdIollee OlepaTopoM switch, IIPOCTO CBOAUTCSA K OAHOM I€PeMEeHHOIL.
Kpome TOro, KOHCTaHTBI BBIOOpa AOAKHBI MMeTh TUII, COBMECTMMBIN C TUIIOM BBIpa>keHMNs.
B oanom omepaTtope switch He aomyckaeTcs HaauMuue ABYX OAMHAKOBBIX IO 3HAYEHUIO
KOHCTaHT BEIOOpa.
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TTocaeaoBaTeabHOCTH orepaTopoB u3 BeTBU default BBIIIOAHSIETCS B TOM CAydYae, ecau
HI O4Ha "3 KOHCTAHT Bm60pa He COBIIaZaeT C 3aJaHHBIM BBIPpa>kEHUEM. BerBr default ne
sABAseTcst 00sA3aTeApHON. Ecan Xe OHa OTCYyTCTByeT U BhIpaskeHMe He COBIIadaeT HU C OAHUM
U3 yCAOBUI BbI60pa, TO HMKaKUX AeVICTBUII BOOOIle He BRIIOAHseTCA. Ecan ke IIpomcXoauT
COBITageHNe C OAHUM U3 YCAOBUII BRIOOpA, TO BLIIOAHSIOTCS OIEePaTOpPhl, CBSA3aHHBIE C DTUM
ycaoBueM, BIIAOTh 40 olieparopa break.

Hioxe npuseseH npumep IporpaMmbl, B KOTOPOM A€MOHCTPUPYeTCsl IpUMeHeHue OIle-
paTtopa switch.

// TpOOEeMOHCTPMPOBATL IPMMEeHeHMe orneparopa switch.
using System;

class SwitchDemo {
static void Main() {
int 1i;

for (i=0; 1i<10; i++)
switch (i) {

case 0:
Console.WritelLine ("1 paBHO HYyJWO");
break;

case 1:
Console.WritelLine ("1 paBHO emuuuue");
break;

case 2:
Console.WritelLine ("1 paBHO nBywM");
break;

case 3:
Console.WritelLine ("i paBHO TpeMm") ;
break;

case 4:
Console.WriteLine ("i paBHO ueTHpeM") ;

break;

default:
Console.WritelLine ("1 paBHO uau OGosbume natu") ;

break;

—

PesyapTaT BHIITOAHEHIIS DTO IPOTPAaMMBI BRITASIAUT CAeAYIOIINM 00pa3oM.

PaBHO HYJIO.
PaBHO eIMHUIIE.

PaBHO IOBYM.

PaBHO TpEM.

PaBHO UYEeTHIPEM.

PaBHO MM OOJiblie MNATHU.
PaBHO MM OOJiblie MNATHU.
PaBHO MM OOJiblie MNATHU.
PaBHO MM OOJiblie MNATHU.
PaBHO MM OOJiblie MNATHU.

o =T =

Kax Buaure, Ha KakAOM IlIare IIMKAa BBIIIOAHSIOTCS OIlepaTOphl, CBA3aHHBIE C COBIIa-
AaloITeil KOHCTaHTOM BBIOOpa, B 00XO4 BCeX OCTaAbHBIX omepaTopos. Koraa >xe sHauenme
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HEePeMEeHHON 1 CTaHOBUTCS PaBHBIM MAM 0oAbIlIe IISTI, TO OHO HE COBIIAAAeT HU C OAHOM U3
KOHCTaHT BbI60pa, a C/1e0BaTeAbHO, BBIIIOAHIIOTCS OlepaTopsl 3 BeTBu default.

B mpusesenHom Bblllle IpuMepe oIlepaTOpoM switch ympasasaa IepeMeHHas i Tuma
int. Kak mosicHs.10¢h paHee, Aas1 yIpaBAeHMs OIEPaTOPOM switch MOXKeT OBITH UCIIOAB30-
BaHO BBIpa>keHue A1000T0 11eA04MCAHHOIO TUIla, BKAO4Yas u char. Hioke npuBeAeH npu-
Mep NPUMEHEHIST BBIPa>KeHIsT U KOHCTAHT B1,16opa TuUlla char B omepaTope switch.

// VIicnoJsib30BaTh BDJIEMEHTH TUIA char g ynopaBJieHMsa onepaTopoMm switch.
using System;

class SwitchDemo?2 {
static void Main () {
char ch;

for(ch='A'; ch<= 'E'; ch++)
switch (ch) {

case 'A':
Console.WriteLine ("ch comepxur A");

break;

case 'B':
Console.WriteLine ("ch comepxur B");
break;

case 'C':
Console.WriteLine ("ch comepxut C");
break;

case 'D':
Console.WriteLine ("ch comepxuT D");
break;

case 'E':
Console.WritelLine ("ch comepxur E");
break;

Bort kakoit pes3yapTaT AaeT BbIIIOAHEHNE DTON IIporpaMMBbl.

ch comepxur A
ch comepxut
ch comepxwut
ch comepxut
ch comepxwut

Mo QW

ObpaTute B 4aHHOM IpuMepe BHMMaHUe Ha OTCyTcTBUe BeTsu default B omeparope
switch. HamoMmHauM, 4To BeTBh default He siBaseTcs oOs3aTeabHoil. Koraga ona ne HY>KHa,
€€ MO>KHO IIPOCTO OIyCTUTD.

ITepexos mocaezoBaTeAbHOCTU OIlEpaTOPOB, CBA3AHHBIX C OAHOM BETBBIO case, B cae-
AYIOIIYIO BETBb case CYUTAeTCs OIMMOKOM, MOCKOABKY B C# A0AKHO HelpeMeHHO c00AI0-
AaThCsl IIPaBUAO HeJOIyllleHM: "NpOBaAoOB' B Ilepejaue yIIpaBA€HMS XOAOM BBIIIOAHEHU:
nporpaMMbl. VIMEHHO IO®TOMY IIOCAe]0BaTeAbHOCTL OIlepaTOPOB B KaXKAOM BeTBU case
omeparopa switch okaHuuBaercsa omeparopoMm break. (M3bexxars 1moJo0HBIX "MTpOBaaoB",
MO>XHO TaKkXe C IIOMOIIBIO OIlepaTopa 0e3yCcAOBHOTO Iepexoja goto, paccMaTpuMBaeMOTO
Jajee B 9TON raase, HO AAs JaHHON LleAM dallle IIpUMeHseTcst omnepaTop break.) Koraa
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B I10CA€eJ0BaTeABHOCTU OIepaTOPOB OTAEABHOI BETBM case BCTpedaeTcsl oleparop break,
MIPOMCXOAUT BBIXOJ, He TOABKO U3 DTON BEeTBU, HO 13 BCETO OllepaTopa switch, a BBIIIOAHe-
HUe IIPpOrpaMMBbl BO30DOHOBASIETCS CO CAeAYyIOINero ornepaTropa, HaxOAdAIIerocs 3a Ipejeaa-
M1 orieparopa switch. ITocaeaoBaTeabHOCTH onepaTopoB B BeTBI default Takxke A0AKHA
OBITH AMIIIEeHa "TIPOBaAO0B", ITOSTOMY OHa 3aBepIIaeTcs, Kak IpaBuao, OIIepaTopoM break.

IMpaBuao HeaomymeHNUs "HPOBaAOB" OTHOCHUTCS K TeM OCODEHHOCTAM s3bika C#, KoTo-
peiMu oH oramdaercst ot C, C++ u Java. B ®Tux A3bIkax ImporpaMMUpOBaHMS OJHa BETBb
case MOXeT IepexoAuTh (T.e. "IpoBaamuBaTthca') B APYyrylo. JaHHOe IpaBUAO YCTAaHOBAEHO
B C# 241 BeTBell case MO ABYM INpUYIMHAM. BO-TIepBBIX, OHO AaeT KOMITUAATOPY BO3MOXK-
HOCTh CBOOOAHO U3MEHATH MOPAAOK CAeA0BaHM: I10CAeA0BaTeAbHOCTENl OIlepaTOpPOB U3 BeT-
Bell case AAd IeAeil onTuMmsanun. Takas peopraHmsanus Oblla OB HEBO3MOXKHOM, eCcAM
OB OJHa BeTBb case MOTJa IepexoAuTh B Apyryio. V1 Bo-BTOpHIX, TpeOOBaHMe 3aBepIIaTh
Ka’kAyI0 BETBb case SBHBIM OOpa3oM MCKAIOYaeT HeNpOU3BOABHBIE OIIMOKU ITPOTpaMMI-
poBaHus, AOITyCKalOIIVe IIepexo/, OAHO BeTBU case B APYTYIO.

HecmoTps Ha TO 4TO IpaBMAO HEAONYIIeHM: "TIpOBaloB" He AOITyCKaeT ITepexo/ OAHOI
BETBU case B APYTYIO, B AByX 1AM 0oJee BETBAX case BCe JKe pa3pelaeTcs CCHLAAThCs C I10-
MOIIIBIO METOK Ha OJHY U Ty >Ke KOAOBYIO IT0CAeA0BaTeABHOCTD, KaK ITOKa3aHO B CAeAyIonieM
IIpyMepe IpOoTrpaMMBL.

// Hpumep "npoBanmBahuua" OYyCTHX BeTBEN case.
using System;

class EmptyCasesCanFall {
static void Main() {
int i;

for(i=1; 1 < 5; i++)
switch (i) {

case 1:

case 2:

case 3: Console.WriteLine("i paBro 1, 2 mmm 3");
break;

case 4: Console.WriteLine("i paBHO 4");

break;

Hixe npuBeAeH pe3yabTaT BbIIIOAHEHN DTOM nporpaMMbl.

i paBuOo 1, 2y 3
i paBHO 1, 2 mym 3
i paBHO 1, 2 mym 3
i paBHO 4

Ecau sHaueHne nepeMeHHOI! 1 B JaHHOM IpuMepe paBHO 1, 2 1au 3, TO BHIIIOAHAETCS Hep-
BRIl OIlepaTop, coJep>Kallnii BBI30B MeToja WriteLine (). Takoe paciioao>keHne HeCKOAb-
KX METOK BeTBell case IMoApPs4 He HapyIlaeT IIPaBiAO HeAOMYINeH: "IpoBal0B"; ITOCKOAb-
Ky BO BCeX DTMX BETBAX JCITOAB3YeTCs O4Ha U Ta JKe II0CA1e0BaTeAbHOCTD OIIepaToOpOB.

PacrioaosxeHne HeCKOABKMX METOK BeTBell case ITOAp:AJ 3adacTylo NPUMEHSAETCI B TOM
clydae, ecAM y HECKOABKMX BeTBel MMeeTcs oOImuii KoA. baarogaps »ToMy mckaiodaeTcs
M3ANIIHee 4y0AMpoBaHIe KOAOBBIX IT0CAe40BaTeABHOCTEI.
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BnoxeHHble onepartopbl switch

Oaun orneparop switch moxker OBITh YaCTHIO ITOCAEA0BATEABHOCTI OorepaTopoB Apy-
rOTO, BHEIIHero omeparopa switch. V Takoit omepatop switch Ha3bIBaeTCS GAOKEHHBIM.
KoncranTsr BI)I60pa BHYTPEHHETO U BHEIITHETO OIIePaTOPOB switch MOTYT COJep>KaTh 00-
mjyie 3Ha4yeHNs, He BbI3bIBasl HUKaKNX KOH(I)AI/IKTOB. HaanMep, CAe,ZLyIOH_U/HZ q)pal"MEHT KoJda
SIBASIETCSI BIIOAHE AOITy CTYIMBIM.

switch(chl) {
case 'A': Console.WriteLine("3Ta BeTBr A — YacTp " +
"BHemHeTO omepaTopa switch.");
switch (ch2) {

case 'A':
Console.WriteLine ("3Ta BeTBr A — uyacTbp " +
"BHYTpEeHHeTo omnepaTopa switch");
break;

case 'B': // ...
} // xoHel BHyTpeHHero omepaTopa switch
break;
case 'B': // ...

Onepatop uukna for

Omnepartop for yxe OblA ITpeACTaBA€eH B IAaBe 2, a 34eCh OH paccMaTpuBaeTcsa 6oaee ToA-
pobHo. Bac 4025KHBI NPUATHO YAUBUTH DPPEKTUBHOCTH U IMOKOCTH DTOTO omepartopa. Ilpe-
>KJe BCcero, o0paTuMcst K CaMbIM OCHOBHEIM M TPaAUITMOHHEIM (popMaM omepatopa for.

Hioxe npuseaena oOrmas ¢popMa omeparopa for A4s MOBTOPHOTO BBLIITOAHEHUS eAVH-
CTBEHHOTO OIleparTopa.

for (munmanmszanmus,; ycjaoBue,; WUTepauud) orepaTop;
A BOT KaK BBITAAAUT ero popMa AAs TOBTOPHOTO BBHIIIOAHEHN I KOAOBOTO 0.10Ka:

for (uHMUManm3auMsa; yCJOBMEe,; MuTepalus)

{

IIOCJIEenOBaTEJIBHOCTE OIIEepaTOoOpOB;

}

TAe mHMIMaaM3anys, Kak IpaBna1o, IpejcTaBieHa OllepaTOpOM HpYCBauBaHNUsA, 3aAalONuM
IlepBOHaYa/ bHOEe 3HaUyeHNe ITepeMeHHO, KOTopas BHIIOAHAET POAb CYeTIMKa ¥ YIIpaBAseT
IMKAOM; yCJIOBMe — BDTO AOTMYeCKoe BHIpa’keHUe, oIpejeAsioniee HeoOX0AUMOCTh ITOBTO-
PpeHNs ITUKAa; @ MTepauus — BBIPa’keHue, ollpejeAsIoliee BeANINHY, Ha KOTOPYIO A0AXHO
M3MEHATLCA 3HadeHUe IepeMeHHO, YIpaBAAIomel NKAOM, PN KaXkAOM IIOBTOpe IfuKAa.
Obparute BHMMaHNIE Ha TO, 9YTO DTU TPU OCHOBHEIE YacTH OIlepaTopa Iukaa for A0 KHEI
OBITH pa3jeieHB TOUKON C 3arsToi. BrimoaHeHne nukaa for OyAeT MpOAOAXKATHCA A0 TeX
IIop, TOKa IpOBepKa YCAOBMs JaeT VICTUHHBIN pe3yabTaT. Kak ToABKO ®Ta IpoBepKa AacT
AOXHBI Pe3yAbTaT, ITMKA 3aBepIINTCA, a BHIIOAHEHUE IIPOTpaMMBI OyJeT IMpOJAOAKEHO
C omeparopa, CAeAyIOIIero rnocle nukaa for.

IImka for MOXeT MPOAOAXKATHCA KaK B ITOAOXKUTEABHOM, TaK M B OTPMIIAaTE€ABHOM Ha-
IpaBA€HNY, U3MEH:AsA 3HadeHUe ITepeMeHHOM YITpaBAeHNs NUKJAOM Ha AI00yI0 BeANYUHY.
B mpuBeseHHOM HIDKe IIpUMepe IPOTpaMMBI BBIBOAATCS YMCAa TIOCTEIIEHHO YMEeHBINalo-
muecst ot 100 20 -100 Ha Beanuuny 5.
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// BHIOJHEeHME LUMKJa fOr B OTPULATEJIEHOM HANPAaBJIEHNM.
using System;

class DecrFor {
static void Main () {
int x;

for(x = 100; x > -100; x -= 5)
Console.WriteLine (x);

B orHOmIeHnM nuka0B for caeayer 0cobO MOAYEPKHYTh, UYTO YCAOBHOE BhIpa’keHue Beer-
Ja TIpoBepseTcd B CaMOM Hada/e ITMKAa. DTO O3HaJaeT, YTO KOJ, B ITMKJAe MOXXeT BOODIIle He
BBIITOAHSTLCS, €CAM IPOBepsieMOe yCAOBUE C CaMOIO Hadala OKa3blBaeTcs AOXKHBIM. Paccmo-
TPUM CAEAYIOIINI IPUMED.

for (count=10; count < 5; count++)
x += count; // sTOT omepaTop He OYyHOEeT BHIIOJHATHCH

JaHHbIl ITUKA BOOOIe He OyJAeT BBIINOAHSITHCA, IOCKOALKY IIepBOHaualbHOe 3HaueHNe
IIepeMeHHOM count, KOTOpas UM YIIpaBaAseT, Cpa3y ke OKa3bIBaeTcs 0oabIre 5. DTo o3Hava-
€T, YTO YCAOBHOe BhIpa’keHue count < 5 OKa3bIBaeTcs AOXKHBIM C CaMOIO Hayada, T.e. elle
A0 BBIIIOAHEH IIepBOTO I11ara II1KAa.

Omneparop nukaa for — HamboJee IOAE3HBIN 4451 IIOBTOPHOIO BBIIIOAHEHMsI Ollepariuii
M3BeCTHOE 41CAO0 pa3. B caegyromem npumepe mnporpaMMbl UCIOAB3YIOTCS ABa I[UKAa for
AAs BBISIBAEHMA IPOCTBIX 4nmcea B Ipedeaax oT 2 40 20. Ecam umcao okasbpiBaeTcsl HeIIpo-
CTBIM, TO BBIBOAMTCS HaOOABIIIMIT €T0 MHOXKIUTEAb.

// BHECHUTL, 9BJIS€TCSH JIM UYMUCJIO MNPOCTHM. ECJM OHO
// HempocToOe, BHBECTM HAMOOJBUWUNA €T'0 MHOXUTEJb .

using System;

class FindPrimes {
static void Main () {
int num;
int i;
int factor;
bool isprime;

for(num = 2; num < 20; num++) {
isprime = true;
factor = 0;

// BHIACHUTBL, OEJMUTCH JiYM SHAYEHME MEepeMEeHHOM num HaleJjo.
for (i=2; i <= num/2; i++) {
if((num % 1) == 0) {

// BHaueHMe MNepeMEeHHOM num IeJIMTCS HaleJo.
// CremoBaTesyibHO, 3TO HENPOCTOE UMCJIIO.
isprime = false;

factor = 1i;
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}

if (isprime)

Console.WritelLine (num + " — mpocToe uwucio.");
else
Console.WriteLine ("Hambombmmii MHOXMUTEJbL umcja " + num +

" paBen " + factor);

Hixe npuBeAeH pe3yabTaT BbIIIOAHEHN DTOM nporpaMMBbl.

2 — IpPOCTOE YMUCJIIO
3 — mpocToe uucIo
HamBospmmit MHOXUTEJIb uMcylia 4 paBeH 2
5 — mpocToe 4McIo
Hambospumii MHOXMUTEJIb uUMKcjia 6 paBeH 3
7 — OpOCTOe UYMCJIIO

Hambospumii MHOXUTEJIb uYMcjia 8 paBeH 4
Hambomypumii MHOXUTEJIb umucja 9 paBeH 3
Hambompumii MHOXUTeJNb umcia 10 paBeH 5

11 — OpocToe UYMCJIO
HamboJspumii MHOXMUTEJIb uMcjia 12 paBeH 6
13 — mpocToe YMCJIIO

HamBospmmit MHOXMUTEJIb umcia 14 paBeH 7
HamBospmmit MHOXMUTEJIb udMcijlia 15 paBeH
HambGospumii MHOXMUTEJIb uMcjia 16 paBeH 8

[€)]

17 — OpocToe dYMCJIO
HamboJypmmii MHOXMUTEJIb umciia 18 paBeH 9
19 - mpocToe dYMCJIOo

HeKOTOpre pa3HOBMAHOCTM onepaTtopa uukna for

Omneparop nukaa for OTHOCUTCS K CaMBIM YHMBEpPCaABLHBIM omeparopaM sasbika C#, mo-
CKOABKY OH JOIIyCKaeT caMble pa3Hble BapHMaHThl CBOero npumeHeHus. Hekoropwle pasHo-
BIAHOCTHU OllepaTopa IuKaa for paccMaTpuBaIOTCS HIKE.

anMeHeHVIe HECKOJIbKMX NepeMeHHbIX ynpaBJfieHUa UMKnom

B orepaTtope nukaa for paspermaeTcsa MCIoAb30BaTh ABe NAN Doaee NepeMEeHHBIX A5
yrpaBAeHsI OUKAOM. B »sTom cly4Jae OoIepaTopbl MHUIMAAM3an I MHKpeMeHTa KaXkA0m
HepeMeHHOﬁI Ppas3aeasrorca 3arIsITON. PaCCMOTpI/IM CAeAyIOH_U/IIZ npuMep IporpaMmal.

// VIcnoJsib30BaThL BalsaTHE B olepaTope Lukja for.
using System;

class Comma {
static void Main() {
int i, J;

for (i=0, 3=10; i < j; i++, j--)
Console.WriteLine("i m J: "™ + 1 + " " + 9);
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Brinoanenue 9Toit mporpaMMBl 4aeT CAeAyIOIIiA pe3yAbTar.

iwmj: 0 10
im3j: 19
imj: 28
iwmj: 37
imij: 46

B saHHOM mHpmMepe 3amATHIMM Pa3aeasdioTca ABa olepaTopa MHUIIMAAM3AIUM ¥ eIlle
ABa UTepalMOHHEIX BhIpakeHusa. Korja Iiuka HaumMHaeTCs, MHUIIMAAUZUPYIOTCs obe mepe-
MeHHBle, 1 1 j. Beaxkuit pas, xorga nuka moBropsieTcs, MepeMeHHas i MHKpeMeHTUpPYeTcs,
a mepeMeHHas j JeKpeMeHTHpyetcs. IIpuMeHeHMe HeCKOABKUX IT€peMeHHBIX YITpaBAeHIIs
LIMIKJAOM HepeJKO OKa3bIBaeTCs YAOOHBIM, YIIpOIas HeKOTOpble aATOpUTMBI. Teopermdyecku
B OoIlepaTope IMKAa for MOXeT HMPUCYTCTBOBaTh AI000e KOAMYIEeCTBO OIepaTOpPOB MHUITU-
aAu3alnyy U UTepanuy, HO Ha MpaKTUKe IMKA M0AyJaeTcs CAUIIKOM TPOMO3AKNM, ecAu
IIpuMeHseTcs 001ee ABYX IIOA0DHEIX OIlepaTopOB.

Hirke mnpuBejeH TpaKTHMYECKMII IIpUMep IIPUMEHEHMs HEeCKOABKUX IIepeMeHHBIX
yopaBAeHM:s IIMKAOM B omepatope for. B oToM mpumepe mporpaMMBl UCIOAB3YIOTCS
ABe TlepeMeHHBIe yIIpaBAeHUs OAHUM IMKAOM for AAs BBLABAEHNS HaMOOABIIETO VM Hal-
MEHBIIIeTO MHOXUTeAs IleA0oro umcaa (B AaHHOM caydae — 100). O6patmre ocoboe BHU-
MaHIe Ha ycAoBMe OKOH4YaHMA IMKJAa. OHO ommpaercsa Ha obe IlepeMeHHBIe YITpaBAeHNs
LIKAOM.

// Jlcrioslb30BaThE 3alATHE B oriepaTope LMKJIa for nna
// BEISBJIEHMS HaMMEHbUIETO UM HaMOOJIblIeT'O MHOXUTEJIS UMcia.

using System;
class Comma {
static void Main () (
int 1, J;
int smallest, largest;
int num;
num = 100;

smallest = largest = 1;

for (i=2, j=num/2; (i <= num/2) & (j >= 2); i++, j--) {

if ((smallest == 1) & ((num % 1) == 0))
smallest = 1i;
if((largest == 1) & ((num % j) == 0))

largest = J;

Console.WritelLine ("Haubombmmii MHOXMTENb: " + largest);
Console.WriteLine ("HavMeHbmUM MHOXUTEJL: " + smallest);

Hiuxe IIpUBEAEH pe3yAbTaT BbIITIOAHEHIIA DTOU IIporpaMMBbI.
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Hamboabumit MHOXMTEJL: 50
HavMeHbIWMI MHOXUTENL : 2

baarogaps npuMeHeHUIO ABYX IlepeMeHHBIX yIIpaBA€HUS LIUKAOM YAaeTcs BLISBUTbH Hal-
MEHBIINII U HauOOABIINII MHOKITEAN 4YrcAa B 0OAHOM ITnkaAe for. B wactHOCTH, yrpaBasio-
1jas IMepeMeHHasl 1 CAY>XUT AAs BBIABAEHNs HalMeHbIero MHoXxuTeAs. IlepponauaarHo ee
3HadyeHMe yCTaHaBAMBAeTCs PaBHBIM 2 U 3aTeM MHKpPeMeHTUPYeTCcs A0 TeX IIOp, IIOKa He Ipe-
BBICUT IIOAOBUHY 3HaueHMUs IepPeMeHHOI num. A yIpapasiollasl IlepeMeHHas j CAYXKUT AAs
BBIABAEHNs HanOoAbIIIero MHOXuTeAsd. Ee 3HaueHMe IepBOHavYaAbHO yCTaHaBAMBAETCA paB-
HBIM ITOAOBUHE 3HAYeHNs IIEPeMEeHHON num M 3aTeM AeKPeMEHTHPYEeTCsI A0 TeX IIOp, MHOoKa
He cTaHeT MeHbIre 2. IIMKa mMpojoAsKaeT BBRITIOAHATHCA AO TeX IOp, MOKa o0e IepeMeHHEIe,
i m j, He AOCTUTHYT CBOMX KOHEeUHBIX 3HaueHMI. Ilo saBeprenum 1iMkaa ob6a MHOXUTEAS
OKa3bIBAIOTCS BBISIBA€HHBIMI.

YcnoBHoe BblpaXeHune

YCAOBHBIM BBIpa’keHUeM, VIIPaBASIOIMNM IMKAOM for, MOXeT OBTh A1000e AelCTBM-
TeAbHOe BhIpa’keHUe, Jalolllee pe3yaAbTaT Tuia bool. B Hero He 00s3aTeAbHO AOAXKHA BXO-
AUTDH IlepeMeHHas yIpaBAeHUs IMKAOM. B caeayiomem mpumMepe mporpamMmel yIpabAeHUe
IUKAOM for OCyIIecTBASETCs C IIOMOIIBIO 3Ha4eHsI IIepeMeHHOoM done.

// YCJIOBMEM BEHIIOJIHEHMS LMKJIA MOXET CJIyXMUTb Jiofoe BEpaxeHue Tuna bool.
using System;

class forDemo {
static void Main () {

int i, 3
bool done = false;
for (i=0, j=100; !done; i++, j--) {
if(i*i >= j) done = true;
Console.WriteLine("i, J: " + 1 + " " + 7J);

Hixe IIpuBeA€eH pe3yAbTaT BbIIIOAHEHIISI DTON IIporpaMMmal.

0 100
1 99
2 98
3 97
4 96
5 95
6
7
8
9
1

i,
i,
i,
i,
i,
i,
i,
i,
i,
i,
i,

94
93
92
91
0 90

e e e e e e e e e e e

B aannoMm npumepe 1uka for HoBTOpseTcs 40 Tex IOpP, IHOKa 3HayeHHUe IlepeMeHHOI
done THIIa He OKaXkeTcsd UCTUMHHEBIM (true). VMcruHHOe 3HayeHne repemenHol done ycra-
HaBAMBaeTCs B IfMKAe, KOTda KBaJpaT 3HadeHUs ITepeMeHHO 1 oOKasbIBaeTcs 6oAbIe MAn
paBHBIM 3HaYE€HUIO IIEPEMEHHOM J.
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OTCYTCTByI‘OLI.IVIe YyacTu UuKna

Psa vHTepecHBIX pasHOBUAHOCTEN IUKAa for MoAydaercss B TOM cAydae, eCAu OCTaBUTh
IyCTBIMU OTJeAbHble yacTu onpededeHms: nukaa. B C# soryckaercs OCTaBAATh ITyCTHIMU
A100bIe MAM >Ke BCe JacTV MHMITMAAW3allui, YCAOBUS U UTepallny B OllepaTope ImkAa for.
B kagecTBe mpuMepa pacCMOTPUM TaKyIO IIpOTpaMMy.

// OTmesibHBIE YaCTM LUKJA fOr MOTYT OCTABATLCH [IYCTHMM.
using System;

class Empty {
static void Main () {
int i;

for(i = 0; i < 10; ){
Console.WritelLine ("llpoxom N" + 1);
i++; // VHKPEMEHTMPOBATH [EPEMEHHYW YIPAaBJIEHMS LMUKIIOM

B AaHHOM IIpUMepe UTEePalVIOHHOE BbhIpa’keHle B OIIpejeAeHNnN 1KAaa for oxkasbIBaeTcsa
IIyCTBIM, T.€. OHO BOO6H.[€ OTCYTCTBYET. Bmecro aToro epeMeHHast i, yrpasasgioniass -
KA0M, MHKPEMEHTUNPYETC B Tele CaMOro nmKaa. 9T10 O3Ha4vaeT, 4TO BCSIKUI Ppa3, Korga KA
IIOBTOPSIETC:, 3Ha4YeHIe nepeMeHHoﬁ[ i ITPOBEPSIETCS Ha PaBEHCTBO 4MNCAY 10, HO HMKaKIX
APYyIux AeﬁCTBI/II?I IIpu 5TOM HE IIPOMCXOAWNT. A IIOCKOABKY ITepeMeHHast i MHKpeMeHTUpPY-
€TCiI B Teae IMKJAa, TO CaM LUK/ BBIIIOAHACTCA OOBIYHBIM o6pa30M, BBIBOAST HpVIBeAeHHbIﬁ
HIKe pesyAabTaT.

[Ipoxoxn N0
Ipoxon Nl
[Ipoxoxm Ne2
[Ipoxon N3
Ipoxon N4
Ipoxon N5
[Ipoxoxn N6
Ipoxoxn N7
[Ipoxoxn N8
[Ipoxoxn N9

B caeayiomem IIpuMepe IIporpaMMbpl U3 OIIpeJeAeHNsT IIKAa for uckawyeHa mHUIINA-
AMBUpyomas1 9acThb.

// VICKJIOUUTHL elle ONHY YacThb M3 OlpelejyieHusa umkia for.
using System;

class Empty2 {
static void Main () {
int i;

i = 0; // WCKIOUUTH MHUUMAIMUBAUUIO U3 ONpeIejieHrS LMKJIa
for(; 1 < 10; ) {
Console.WritelLine ("llpoxom N" + 1);
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i++; // VHKPEMEHTMPOBATL [IEPEeMEeHHYI YIPAaBJIEHUS LUKIIOM

B ganHOM IpuMepe nepeMeHHas i MHMLIMAAU3UPYETCs Iepej HauyaloM I[MKAa, a He B ca-
MoM nukae for. Kak npasnuao, nepeMeHnHas yrpasAeHNs] IMKAOM MHULMAAUZUPYETCS B LN-
Kae for. BriBegeHre MHUITMAAM3UPYIOIIEI YacTH 3a IpeAeAsbl IIKAa OOBIYHO AeAaeTcs AUIITh
B TOM CAyd4ae, eCAM IIepBOHavYaAbHOe 3Ha4eHNe 4aHHOI IIepeMEeHHON II0Ay4JaeTcsI B pe3dyabTare
CA0>KHOTO IIpoIiecca, KOTOPEIN Herleaecoobpa3HO BBOANTE B oIlepaTope Iukaa for.

BeckoHe4YHbIN UuKn

ECAI/[ OCTaBUTH HYCTI)IM BLIpa)KeHI/Ie YCAOBI/I}I B onepaTope IOUKAa for, TO HOAy‘{I/ITC}I
OeckoHeuHblll YuKA, T.e. TaKOM IMKA, KOTOPbIM HUKOr4a He 3akaHumMBaeTcs. B xauecrse rmpm-
Mepa B caeAyomieM ¢parMeHTe Koja IOKa3aHO, KakuM obpazoMm B C# OOBIYHO co3jaeTcs
OEeCKOHEYHBIN ITUKA.

for(;;) // uUWKJ, HaMEPEHHO CIHEJIaHHEM OeCKOHEUHEIM

{
VA

DTOT IMKA OyAeT BBHIIOAHATHC OeckoHeuHO. HecMoTps Ha To 4TO GecKOHEUHBIE ITUKABI
TPeOYIOTCs A4Sl pellleHMsT HeKOTOPBIX 3ajad HpOorpaMMUpOBaHNsA, HalpuMmep IIpU paspa-
0GOTKe KOMAaHAHBIX ITPOIIECCOPOB OIIepPallIOHHBIX CUCTEM, OOABIIMHCTBO TaK Ha3bIBaeMBIX
"GeckOHeUHBIX' IMKAOB Ha CaMOM Jee MpeACTaBAseT coOO0 IMKABI CO CIeNaAbHBIMU Tpe-
Gosarmamu K 3aseprrernio. (ITogpodree 06 sToMm — B pasgeae 'TIpumeHeHme omepartopa
break 44 BpIXOAa U3 ITNKAQ" Aaaee B DTOM IAaBe.)

LUuknbl 6e3 Tena

B C# gomyckaeTcst OCTaBAATh MYCTHIM TeAO IfMKAa for mam A1060T0 APYTOTO IjMKAa, I0-
CKOABKY HYCHIOL 0nepamop ¢ TOYKM 3PEHMs CMHTAKC/Ca DTOTO S3bIKa CIMTAETCS ALVICTBUTEAD-
HeIM. [lukas1 6e3 Teaa HepeaAKO OKa3BIBAIOTCS IT0Ae3HBIMU. Hampuwmep, B caeayiormmer mpo-
rpaMMe UKA 6e3 Teaa CAYKNUT 4451 IOAYYeHNs CyMMBI uncea oT 1 40 5.

// Tejylo LUUKJIA MOXET OHBTbL IIyCTHM.
using System;

class Empty3 {
static void Main () {
int i;
int sum = 0;

// MoJyunTb CyMMmy umcejs oT 1 mo 5
for(i = 1; 1 <= 5; sum += i++);

Console.WritelLine ("Cymma paBHa " + sum);

Brinmoanenne 9Toit mporpaMMBl gaeT cAeAyIOIIuii pe3yAbTar.

CyMmma paBHa 15
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ObparuTte BHMMaHMe Ha TO, YTO IPOIIECC CYMMMPOBAHMS BBIITOAHAETCA ITOAHOCTHIO
B omeparope IMKAa for, M A4 DTOTO TeAO IIMKAa He Tpebyerca. B »Tom 1mukae ocoboe BHU-
MaHIe obparraeT Ha ce0s UTepaIjlIOHHOe BhIpakeHue.

sum += i++

IToaoOHBIE omepaTOpHI He AOAXKHBI Bac cMymiaTh. OHM YacTO BCTPEYaloTCs B ITPOTpaM-
MaX, Ipo¢ecCcroHaAbHO HanMcaHHBIX Ha C#, 1 CTaHOBATCA BIIOAHE ITOHATHBIMM, €CAM Paso-
OpaTh ux 10 yactaMm. JOCA0OBHO IIpUBEJEHHBIN BBIIE OIlepaTOp O3HauaeT cAedyloIlee: CA0-
KUTh CO 3HAYEHMEM IMEePEeMEHHOI sum pe3yAbTaT CyMMMPOBaHIS 3HAYEHMII IIePEeMEeHHBIX
sum u i, a 3aTéM MHKPEMEHTUPOBaTh 3HaYeHME IIePEeMEeHHON 1i. CaeaoBaTeAbHO, AQHHBIN
oreparop paBHO3HAYEH CAEAYIOIIEN I10CAe40BaTEAbHOCTI OTIEpaTOPOB.

sum = sum + 1i;
i++;

O6bABNeHVe ynpaBnsoWmMX NnepeMeHHbIX B uukne for

Hepeako mepemeHHas1, yrpaBAsionias DUKAoM for, TpebyeTcs TOABKO 4451 BBIITOAHEHNS
caMoro IMKJAa U HurAe 60Abllle He UCIOAB3yeTCsA. B TakoM caydae yIIpaBASIONIYIO ITepe-
MEHHYIO MOXXHO OOBABUTH B MHUITMAAVMSUPYIOIIeN JacTy omeparopa Ifmkaa for. Hampm-
Mep, B IIpMBeJeHHON HICKe IIporpaMMe BEMUCASETCS cymMMa U ¢akTopmaa gmcea ot 1 4o 5,
a mepeMeHHas i, yIpaBAsgIONias MUKAOM for, OOBABASIETCA B DTOM I[UKAe.

// OBOBIBUTL MEepPEeMEHHYI YINpaBJIEHMS LUUKJIOM B caMoMm Lukje for.
using System;

class ForVar {
static void Main () {
int sum = 0;
int fact = 1;

// BHUMCINUTBL bakTopmas umces oT 1 mo 5

for (int 1 = 1; 1 <= 5; 1i++) {
sum += 1i; // llepeMeHHas 1 OEeNCTByeT B LUKJIE.
fact *= 1i;

}

// A 3mecb nepeMeHHas 1 HemoCTymHA.

Console.Writeline ("Cymma paBHa " + sum);
Console.Writeline ("®axkTopuan paBeH " + fact);

Ob61aBAass TepeMeHHyIO B IIMKAe for, He caelyeT 3abbIBaTh O TOM, YTO 001acTh A€MICTBI
DTOJ IepeMeHHON OrpaHM4NMBaeTcs IIpejelaMl oIlepaTopa IIMKAa for. DTO O3HA4YaeT, UTo
3a IpegelaMm LMKAa AENICTBUE AAHHOI IIepeMeHHON mpekpaitaercs. Tak, B IpuBeJeHHOM
BBIIIIe IIpUMepe IlepeMeHHas 1 OKa3hIBaeTCs HeJOCTYIHON 3a IpejeAaMy Imkaa for. Jas
TOTO YTOOBI MCIOAB30BATh ITEPEMEHHYIO YIIpaBAeHNsA IIMKAOM B KaKOM-HMOYAbh APYTOM Me-
CTe MMPOTpaMMBI, ee HeAb3s1 OOBABAATD B ITUKAe for.

ITpexxae yeM IepexoAMTh K UYTEHMIO CAeAYIOIero MaTepuasa, ITODKCIIEPUMEHTHUPYIITe
C COOCTBEHHBIMM Pa3HOBMAHOCTSAMM OIlepaTopa IfMkada for. B Xoje ®KcrlepuMmeHTa BHI He-
IIpeMeHHO OOHapy>KITe 3aMedaTeAbHEIe CBOIICTBA DTOTO OIlepaTopa IuKAa.
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OnepaTtop umkna while

Eme ognum omeparopoM nukaa B C# spasercs omeparop while. Hmske mpusegena
obrras ¢popma TOTo orlepaTopa:

while (ycmoBme) omeparTop;

rae omepaTop — DTO eAVHCTBEHHBIN OIllepaTop 1AU Ke OAO0K OIepaToOpoB, a yCyIoBME O3Ha-
JaeT KOHKpPeTHOe yCAOBHe YIIpaBAEHM: ITMKAOM ¥ MOXET OBITh AIOOBIM AOTMYECKUM BBIpa-
>KeHMeM. B ®ToM 1ukae omepaTop BHIIOAHAETCS A0 TeX IOp, IOKa ycsioBme UCTUHHO. Kak
TOABKO yCJIOBME CTAHOBUTCS AOXKHBIM, yIIpaB/AeHVe IIPOrpaMMOl IepejaeTcs CTPOKe KOAa,
cAeAyIomieit HeIoCpeACTBEHHO I10CA€e IIMKAA.

Hioxe mpusegeH mpocToii mpuMep IIpOTpaMMBbl, B KOTOPOI IMKA while MCIIOAB3yeTCs
AAs1 BBIMVICAEHNS MIOPsIAKa BEAMYNHBI 1[eA0TO 41caa.

// BHUMCIUTL [NOPAOOK BEJIMUMHEL LIEJIOTO YMCila.
using System;

class WhileDemo {
static void Main() {
int num;
int mag;

num = 435679;
mag = 0;

Console.WriteLine ("Uuciyo: " + num);

while (num > 0) {
mag++;
num = num / 10;

}i

Console.WriteLine ("llopamok BenuumHe: " + mag) ;

Brinmoanenne 9Toit IporpaMMBal 4aeT CAeAyIOIIIL pe3yAbTar.

Upcio: 435679
[IopsANOK BEJUUUHEI: 6

ITpuseaenHslil BoIle UKA while geiicTByeT caeayiomum obOpaszoM. CHauasa Hposepsi-
eTcs 3HadeHMe NepeMeHHON num. Ecan oHo 0oabIlle HyAs, TO ITepeMeHHas mag, BBHIITOAHSIIO-
IIast poab CYETYMKa MOPAAKA BEAMYMHBI, NMHKPEMEHTUPYETCs, a 3Ha4eHue IIePeMEeHHON num
aAeautcsa Ha 10. Iluka mosTopsieTcst 40 Tex HOp, MOKa 3HaYeHNUe MEePeMEeHHON num OCTaeTcs
6oapmre Hyas. Kak TOABKO OHO OKa>keTCs paBHBIM HYAIO, ITMKA 3aBepIlaeTcs, a B IepeMeH-
HOJ mag OCTaeTCs MOPSIA0K BeANYNMHEI II€PBOHAYaAbHOIO Y1ICAOBOTO 3HAYEHIL.

Kak n B niukae for, B niukae while IIPOBEPSIETCSI YCAOBHOE BhIPpAa’KeHIeE, yKa3blBaemMoe
B CaMOM Hada/e I[MKJAa. DTO O3HadaeT, YTO KOJ, B TeAe IIMK/Aa MOXKET BOOOIIe He BBIIIOAHSITh-
cs, a TakKe 130aBAsSeT OT HeOOXOAMMOCTH BBIITOAHATL OTAEABHYIO ITPOBEPKY Ilepe] caMuUM
IIUKAOM. /laHHOe CBOVICTBO IIMKJAa while AEMOHCTPUPYETCsI B CAEAYIOIEM HpuUMepe IIpo-
IpaMMBI, I4e BBIYMCASIOTCS LieAble cTerieHn uncaa 2 ot 0 40 9.
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// BHUUCIUTL LeJkle CTeNeHM duMrcia 2.
using System;

class Power {
static void Main () {
int e;
int result;
for(int i=0; 1 < 10; i++) {
result = 1;
e = 1i;

while (e > 0)
result *= 2;
e-=;

{

Console.WritelLine ("2 B crenenmu " + i + " paBHO " + result);

PeSyAI)TaT BBITIO/AHEHU S DTOM IIporpaMMblI ITPUBEAEH HIIKE.

2 B creneHu 0 paBHO 1

2 B creneHu 1 paBHO 2

2 B CTeneHM 2 paBHO 4

2 B crTeneHu 3 paBHO 8

2 B crenenu 4 pasBHO 16
2 B crTeneHu 5 paBHO 32
2 B CTelneHM 6 paBHO 64
2 B creneHu 7 paBHO 128
2 B creneHu 8 paBHO 256
2 B creneHu 9 parBHO 512

O6paTuTe BHUMaHMe Ha TO, 4YTO IMKA while BBIIIOAHSETCA TOABKO B TOM CAy4ae, eCAU
3HaueHNe ITepeMeHHOI e 00AbIlle HyAs. A KOTja OHO PaBHO HYJAIO, KaK ®TO MMeeT MeCTO Ha
epPBOM Iare 1ukAa for, uka while IIPOITyCKaeTcs.

Onepatop uukna do-while

Tperbum oneparopom nukaa B C# apasercs oneparop do-while. B oramume ot ome-
paropos umkaa for u while, B KOTOPBIX yCAOBMe IPOBEPsAAOCh B CAaMOM Hauade ITUKAA,
B oneparope do-while yca0oBUe BHIIOAHEHMs LMKAa IIPOBEPsIeTCS B CAMOM ero KOHIle. DTo
O3HayaeT, 4TO IUKA do-while Bcerda BEIIOAHSETCS XOTS OB oAmMH pas. Hioke mpusesena
obmas ¢popma oneparopa rukaa do-while.
do {

onepaTopEl;
} while (ycumoBme) ;

Hp]/[ Haan4dym Aumb OAHOTO oIlepaTopa q)nryprIe CKOOKIU B AaHHOf/l q)opMe 3aIlincm
HeoOs13aTeAbHBI. TeM He MeHee OHI 3a9acCTyO MCIIOAB3YIOTCI AAS TOIO, 9TOOBI caelaTb KOH-
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crpykumio do-while 6oaee yao6ounTaeMoli 1 He IyTaTh ee C KOHCTPyKIIMell ukaa while.
Iuka do-while BBIITOAHSIETCS A0 TEX IOp, TI0Ka YCAOBHOE BbIpa>keHIe UCTUHHO.

B nmpusesennom Hipke mpumMepe IporpamMMbl IMKA do-while mMcHoab3yeTcs AAsl Ipea-
CTaBAEHNI OTAEABHBIX I} 11e10T0 Yrcla B 0OOpaTHOM IOpsJKe.

// OToBpasmuTs LUMOPE LeJIOTO uMcjla B OOPATHOM IOPSIKE.
using System;

class DoWhileDemo {
static void Main() {
int num;
int nextdigit;

num = 198;
Console.WriteLine ("Uucno: " + num);

Console.Write ("Umucyio B oBpaTHOM nopsnke: ");

do {
nextdigit = num % 10;
Console.Write (nextdigit);
num = num / 10;

} while (num > 0);

Console.WriteLine () ;

Brinmoanenne 9Toit mporpaMMBbl 4aeT CAeAyIOIIIA pe3yAbTar.

Yucyo: 198
Upcyio B oBbpaTHoOM nopsanke: 891

ITpuBeseHHBIN BEIINIE IMKA JAVICTBYyeT caeAylommuM oOpasoM. Ha xakaom ero miare
KpaifHsAs cAeBa Ifudpa IoAyJaeTcs B pe3yAbTaTe pacdeTa OCTaTKa OT JeA€HUs I1eA0TO Jycaa
(s3Hauenus nepemensor num) Ha 10. IToayuennas B utore 1udppa orodpaxaercs. Jasee 3Ha-
yeHMe IepeMeHHO num Jeautca Ha 10. A IOCKOABKY 9TO 11eA04YMCAEHHOe JeleHMe, TO B ero
pesyabTaTe KpaifHsAs cAeBa Iudpa oTOpachiBaeTcsa. DTOT MPOIiecc IMOBTOPSETC 40 TeX Iop,
IIOKa 3HaueHle IlepeMeHHOJ num He AOCTUTHeT HyAs.

Onepatop uukna foreach

Omneparop mmkaa foreach CAYKNUT AAS IUKAMYECKOTO OOpaIeHMs K DAeMeHTaM KOA-
AeKyuu, KOTopas HpejcTaBasieT coboil rpynmy oonekTos. B C# ompeseaeHO HeCKOABKO BU-
AOB KOAA€KUMII, K 4lCAy KOTOphIX oTHOcuUTcs MaccuB. [logpoOHnee o mukae foreach peun
TIOJi4eT B raaBe 7, TAe pacCMaTPUBAIOTCsl MaCCUBBL.

MpumeHeHne onepaTopa break AnNA BbiXxoa4a U3 LMKNa

C IIOMONIBIO OIIepaTopa break MOXHO cIleniaabHO OpraHms3oBaThb HeMe,ZLAeHHI:If/I BbI-
X044, "3 IIMKAa B O6XOA 2100010 KO4a, OCTaBIIEroCs B TeAe IIKAa, a TaK>XKe MMHY:I ITPOBEPKY



140 YacTtb l. A3bIk C#

ycaosust nukaa. Korga B Teae 1ukaa BcTpeuaeTcss omeparop break, HMKA 3aBeplIaeTcs,
a BBHIIIOAHEHIe IIPOrpaMMBbl BO30OHOBASIETCS C OllepaTopa, CAeAyIOIlero Iocde STOTO IIMKAA.
PaccMmoTpuM npocroit mpuMep IporpaMmbl.

// HpuMeHuTbL omnepaTop break Ojs BHXOIa M3 LMKJIIA.
using System;

class BreakDemo ({
static void Main() {

// Vlcmosb30BaTh omnepaTop break misg BHXOZa M3 3TOTO LUMKIIA.
for(int i=-10; i <= 10; i++) {
if(i > 0) break; // 3aBepumTb LUMKJI, KaK TOJIbKO 3HAUEHME
// TIEpEeMEeHHOM 1 CTaHeT MOJIOXMTEJbHBIM
Console.Write(i + " ");

}

Console.WriteLine ("T'ororo!") ;

Brinmoanenne 9Toit mporpaMMBl 4aeT CAeAyIOIIUiA pe3yAbTar.
-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 T'ororo!

Kax Buaure, nuka for opraHmsosaH A4s BBIIIOAHEeHMS B npegeaax oT -10 go 10, Ho, He-

CMOTpsI Ha ®TO, omeparop break IIpepbIBaeT €ro paHbpllle, KOTAa 3HaYeHNe ITepEeMEHHON i
CTAHOBUTCSI ITIOAOXKXUTEABHBIM.

Omnepatop break MOXHO IPUMEHATDL B AI000M IuKAe, mpeaycMoTpenHom B C#. B xaue-

CTBe IpUMepa HIDKe IIpuBejeHa Bepcus IIpeAblayliell IIporpaMMBl, IlepejeaaHHasl ¢ 11eAbl0
HMCIIOAB30BaTh ITMKA do-while.

// Tpumenuts omnepaTop break mis Bmxoma m3 umkja do-while.
using System;

class BreakDemo2 ({
static void Main () {
int 1i;

do {

if(i > 0) break;
Console.Write(i + " ");
i++;

} while(i <= 10);

Console.WriteLine ("T'oroso!");

A Temeps paccMOTpuM OoOJee MpaKTUUECKMII MpNMep IpUMeHeHMs oIlepatopa break.
B npuBeaeHHOI HYDKe IPOrpaMMe BBLBASETCSI HAMMEHBIINIT MHOKIUTEAD Jrcaa.

// BHABUTL HAUMEHLIIMIM MHOXUTEJIbL UMCJIIa.

using System;
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class FindSmallestFactor {
static void Main() {
int factor = 1;
int num = -1000;

for (int i=2; i <= num/i;"' i++) {
if ((num%i) == 0) {
factor = 1i;
break; // npepBaTbh LUMKJ, KaK TOJbKO OymeT
// BHABJIEH HAMMEHBLUMMA MHOXMTEJIb UYMClia

}

Console.Writeline ("HavMeHnbummii MHOXMTeJNb paBeH " + factor);

PesyabpTaT BHIITOAHEHNsI DTOV IIPOTPaMMBI BRITASIAUT CAeAYIONINM 00pa3oM.
HauMeHBbINMI MHOXUTEJIbL pPabBeH 2

Omnepartop break mpepsiBaeT BHIIIOAHeHUE ITMKAa for, Kak TOABKO OyJeT BBLIBAEH Hau-
MEHBIINIT MHOXUTeAb uncaa. baarogaps takomy IIpUMeHEHUIO omeparopa break MCKAIO-
JaeTcs OIpoOoBaHue AIOOBIX APYTMX 3HAYeHUIl ITOCAe BBIABAEHM: HaMeHBIIIero MHOKMUTe-
A5 9MCAa, a cAeA0BaTeAbHO, 1 Hed(PpPeKTUBHOe BEHITIOAHEHNEe KOJa.

Ecau oneparop break npumeHsiercs B 11eA0M pPsige BAOXKEHHBIX LIMKAOB, TO OH IIPephl-
BaeT BBHIIIOAHEHIEe TOALKO CaMOTIO BHYTPEHHero IukaAa. B kauecTse mpumepa paccMOTpUM
CA€4yI0IYIO IPOrpaMMy.

// TpyMeHUTbL omepaTop break BO BJIOXEHHHX LMKJIAX.
using System;

class BreakNested {
static void Main() {

for (int i=0; 1<3; 1i++) {

Console.WriteLine ("llomcueT BO BHemHeM Lukje: " + 1);
Console.Write (" IomcueT BO BHYyTpeHHeM Lukje: ");
int t = 0;
while(t < 100) {
if(t == 10) break; // npepBarb uuki, ecyau t paBHo 10
Console.Write(t + " ");
t++;

}

Console.WriteLine () ;

}

Console.WritelLine ("LwykJjel 3aBeplieHt. ") ;

BrinmoaHeHe 9TOM IIporpaMmbsl gaeT CAeAleH_U/IIZ pesyabTar.

llomcueT BO BHemHeM Lukje: 0
[loncuyer BO BHyTpeHHeM uLmkjye: 0 1 2 3 4 56 7 8 9
llogcueT BO BHewHeM Lukje: 1
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[lomcueT BO BHyTpeHHeM umkjie: 0 1 2 3 4 5 6 1 8 9
[logcueT BO BHEWHEM LUKJEe: 2

[loncueT BO BHyTpeHHeM umkjie: 0 1 2 3 4 5 6 1 8 9
[MKJIEL 3aBepIIeHE

Kax Bmaure, oneparop break U3 BHYTpeHHero IIMKAa BbI3bIBAeT IIpephblBaHIe TOABKO
DTOTO IIMKAA, a HAa BBIIIOAHEHVE BHEIITHETO I1MKJAa OH He OKa3bIlBaeT HUKAKOTO BAVISTHIASI.

B orHOmeHun omepatopa break HeobOXOAMMO TakXXe MMeTh B BUAY caeayiomiee. Bo-
MepPBBIX, B TeAe LMKAe MOXXeT IIPUCYyTCTBOBaTh HECKOABKO OIEpaTOpoOB break, HO HpuMe-
HATb UX CAeAyeT O4eHb aKKypaTHO, IIOCKOABKY Ype3MepHOe KOAMYeCTBO OIlepaTopos break
OOBIYHO TPUBOANT K HapYIIEHMIO HOPMaABHON CTPYKTYpHI KoJa. 1 BO-BTOpEHIX, omepaTop
break, BBHITOAHSIOIINI BBIXOA M3 OmepaTopa switch, Oka3pIBaeT BO3AENICTBME TOABKO Ha
BTOT OIlepaTop, HO He Ha OOBEMAIOIIIVIE €TO ITUKABL.

NMpumeHeHue onepaTopa continue

C momompIo omeparopa continue MOKHO OPTaHM30BaTh IIpeXXKAeBpeMeHHOe 3aBepllle-
HUe Ilara uTepaluy IuKaa B 06X0J4 OOBIYHON CTPYKTYPHI yIIpaBAeHM: IMKAoM. Orepatop
continue OCyIIeCTBAsET MPUHYAUTEABHEI IIepexos, K cAeAylolleMy INary ITMKAa, ITpOIy-
CKasl 2100071 KO/, OCTaBIINMIICA HeBBIIIOAHeHHEIM. Takum oOpa3om, orrepaTop continue cay-
SKIUT CBOETO poJa JOTOAHEHueM omeparopa break. B mpuseseHHOM HirKe mpumepe mpo-
TpaMMBI OIlepaToOp continue MCIIOAB3yeTCA B KayecTBe BCIIOMOTAaTeABHOTO CpeACTBa AAs
BBIBOJA YETHBIX uMcea B mpegeaax ot 0 go 100.

// TpuMmeHUTL omepaTop continue.
using System;

class ContDemo {
static void Main() {

// BHIBECTM uUeTHHEe umciya oT 0 mo 100.

for (int i = 0; 1 <= 100; i++) {
1if((1%2) !'= 0) continue; // meperntu Kk cClemyoleMy Wary MUTepaLlnu
Console.WriteLine (1) ;

B aanHOM mnpuMmepe BBIBOASATCS TOALKO 4YeTHBIE 4YMCAA, IIOCKOABKY IpU O6Hapy>KeHI/II/I
HEYETHOIO YMcAa IIar uTepauun yuKAa 3aBeplIaeTcs IPeXAeBpeMeHHO B 00X0J, BBI30Ba Me-
Toga WriteLine ().

B nmukaax while u do-while oriepaTop continue BEBI3BIBAET nepeJady ynpaBAeHUs He-
OCPeACTBEHHO YCAOBHOMY BBIPA’K€HUIO, IIOCA€ Yero IPOAO0AXKAETCs IPOLECC BBIITOAHEHNS
nukaa. A B nukae for cHavada BRIYMCASIETCS UTepallMIOHHOe BhIpa’keHMe, 3aTeM YCAOBHOe
BhIpa’keHIe, II0CA€ Yero LKA IIPOA0AKAETCS.

Omneparop continue pegko HaxOAUT yAadHOe IpPUMEHeHNe, B YaCTHOCTHU, IIOTOMY, 4TO
B C# mpeaocrasasieTcs Dorarblin Ha6op OIIepaToOpPOB IIMKAA, YAOBAETBOPSIOLIVIX 6ozu>my10
9acTh NMpUKAaAHBIX TIoTpeOHOCTelt. Ho B Tex 0cobBIX caydasx, Korda TpedyeTcs ImpesKaeBpe-
MEHHOe IIpephiBaHMe Illara UTepaluy IMKJAa, Oomeparop continue IIpeAOCTaBAsET CTPYK-
TyPUPOBAaHHBIN crocod OCYILIECTBAEHVSI TAKOTO IIpEePhIBAHMSL.
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Onepatop return

Omnepatop return opraHmusyeT BO3BpaT U3 MeToJa. Ero MOXHO Tak>ke ICIIOAB30BaTh
AAs BO3BpaTa 3HaueHN:. boaee mogpobHO OH paccMaTpuBaeTcs B raase 6.

OnepaTtop goto

Vmeromuiicst 3 C# omepatop goto IpeAcTaBaseT coboli omepaTop 0e3ycAOBHOTO Iepe-
xogza. Korga B mporpaMmme BcTpeuaeTcs omepaTrop goto, ee BBIIOAHEHMEe IIePeXOAUT Herlo-
CPeACTBEHHO K TOMY MecCTy, Ha KOTOpOe yKa3biBaeT 9TOT oneparop. OH yXe JaBHO "BbIIIeA
u3 ynorpedaeHusa" B IpOrpaMMMPOBAaHUM, ITOCKOABKY CIIOCOOCTBYeT CO3JaHMIO "MaKapOH-
HorO" KOoAa. TeM He MeHee omepaTop goto Bce ellle HAXOAUT IIpMMeHeHMe — MHOIJa Jaxke
¢ dexTnBHOE. B BTOV KHMIE He AelaeTcsl HMKAKUX 4aAeKO VMAYIIUX BBIBOAOB OTHOCHUTEABHO
IIPaBOMOYHOCTH MCII0Ab30BaHUs OIleparopa goto Aas ylpasaeHMs: rnporpammoir. Caeayer,
O/HAKO, ITOAYEPKHYTh, YTO DTOMY OIlepaTopy TPyAHO HaliTU I10Ae3HOe IpUMeHeHue, I I10D-
TOMYy OH He OCOOEHHO HY>KeH AAs ITOJHOTHI A3BIKa IIPOTpaMMMpOBaHMs. XOTS B HEKOTOPHIX
cAyyasX OH OKa3blBaeTcsl yAOOHBIM M JaeT ollpejeleHHble IIpeMMYIecTBa, eCAM MCII0Ab3Y-
ercsa O6aaropa3yMHoO. B cuay »Tux mpuumH omepaTop goto yIIOMMHAeTCsA TOABKO B JaHHOM
pasaeae kuurn. I'1aBHBIN HeAOCTATOK oIlepaTopa goto € TOUKM 3peHus IIPpOorpaMMUIPOBaHIA
3aKAI0YaeTcsl B TOM, YTO OH BHOCUT B IPOTpaMMy OecCIIOpsJOK U AeJaeT ee IpaKTUIeCK!U
HeyaoOounTtaemori. Ho mHOTrAa mpumeHeHne omepatopa goto MOXeT, CKOpee, IIPOsICHUTS,
yeM 3aITyTaTh XOJ BBIITOAHEHN s ITPOTPaMMBL.

Aast BBIIIOAHEHMSI omlepaTopa goto TpeOyercs memka — AelicTBuTeAbHbll B C# maen-
TudukaTop ¢ ApoeroureM. MeTka A0AKHa HaXOAUTHCSI B TOM >Ke MeTOJAe, TAe M oIepaTop
goto, a TakXe B IIpejedax TOI >XKe caMoil 004acTu AelicTsudA. B mpusejeHHOM HIDKe IIpU-
Mepe HpOorpaMMbl IMKA cymMMupoBaHus uucea or 1 4o 100 opranusoBaH c IIOMOIIBIO OIle-
paropa goto U COOTBETCTBYIOIIEl METKIA.

x =1;
loopl:
X++;
if(x < 100) goto loopl;

Kpome TOro, omeparop goto MOXeT OBITH MCIIOAB30BaH A4 0e3yCAOBHOTO IIepexoaa
K BeTBU case man default B oneparope switch. ®opmaabHO BeTBU case man default
BBIIIOAHAIOT B oIeparope switch poap meTok. ITo®TOMy OHU MOIYT CAYKUTb ajpecaTaMu
onepatopa goto. Tem He MeHee omepaTOp goto AOAXKEeH BHIIIOAHATLCA B IIpejedax olle-
paropa switch. DTO O3HayaeT, YTO €ro HeAb3sl MCIIOAb30BaTh KaK BHEIIIHee CPeACTBO AAsd
0e3yca0BHOTO Ilepexoga B omepatop switch. B mpusejeHHOM HIDKe IpyMepe IIPOTpaMMEI
AEMOHCTPUPYETCs IpUMeHeHIe ollepaTopa goto B orieparope switch.

// TpuMeHUTbL omepaTop goto B omeparope switch.
using System;

class SwitchGoto {
static void Main() {

for(int i=1; 1 < 5; 1i++) {
switch (i) {
case 1:
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Console.WriteLine ("B BeTBuM case 1");
goto case 3;

case 2 :
Console.WriteLine ("B BeTBu case 2");
goto case 1;

case 3:
Console.WriteLine ("B BeTBu case 3");
goto default;

default:
Console.WriteLine ("B BetrBu default");
break;

Console.WriteLine () ;

// goto case 1; // Oumbka! Bes3yCJOBHHII Nepexon K oneparopy switch HemomycTum.

}

Bor x KaKOMYy pe3yAabTaTy IIPUBOAVT BbIIIOAHEHNE DTON IIporpaMMBbl.

B BeTrBU case 1
BeTBM case 3
BeTBu default

W W

BEeTBU case 2
BEeTBM case 1
BeTBM case 3
BeTBu default

W www

os]

BeTBM case 3
BeTBu default

w

B BerBm default

Obparute BHUMaHIe Ha TO, KaK OIlepaTop goto MCII0AB3yeTCs B ollepaTope switch aas
repexoja K APYTUM €ro BeTBAIM case UAM K BeTBu default. OOparmre Taxke BHMMaHIIE
Ha TO, YTO BETBM case He OKaHYMBAIOTCA OrepaTopoM break. Baarogaps Tomy uto orre-
paTop goto IpPeIsITCTBYeT I10CAeA0BaTeAbHOMY IIepexoy OT OAHOV BEeTBU case K APYTON,
yIOMMHaBIIIeeCsl paHee IIPaBMAO HeAONYIeHMs 'TpoBaloB’ He HapyIlaeTcs, a cCAe]oBa-
TeAbHO, HeOOXOAMMOCTD B IIPMMEHEHNN oIllepaTopa break B JaHHOM caAydae oTmajaetr. Ho
KakK ITOsCHAAOCH BBIIIe, OllepaTop goto Heab3sl MCIOoAb30BaTh KaK BHEIIHee CPeACTBO A5
GesycaoBHOTO Tlepexoda K orepaTopy switch. Tak, ecam yaaanTh cMMBOABI KOMMEHTapUs
B Ha4a/e CAeAyIOIeN CTPOKIA:

// goto case 1; // Oumbka! Be3yCJOBHHI Nepexon K oleparopy switch HemomycTmm.

npuBeJeHHas BbIle IIporpaMMa He OygeT ckommnmauposaHa. OTKPOBEHHO TOBOPSI, HpU-
MeHeHMe oIlepaTopa goto B omeparope switch, B oOIleM, He peKOMeHAyeTCs KaK CTHUAb
MIpOTPaMMUPOBaHI, XOTS B psje OCODBIX CAydaeB DTO MOSKET IIPUMHECTH OIpeieleHHYIO
OAB3Y.

Huoxe mnpusegeH oAMH U3 IIOAE3HBIX NPUMEPOB IIPUMEHEHUs oIlepaTopa goto Aas
BBIXOAA 13 TAyOOKO BAOKEHHOI 9acTy MPOTPaMMBIL.
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// TpOmEeMOHCTPUPOBATH MNPAKTHUUECKOe MpUMEHEeHMe olepaTopa goto.
using System;

class Use goto {
static void Main () {
int i=0, j=0, k=0;

for (i=0; i < 10; i++) {
for (j=0; j < 10; j++ ) {
for(k=0; k < 10; k++) {

Console.WritelLine("1i, 3, k: "™ + 1 + " " + J +
" " + k) ;
if(k == 3) goto stop;
}
}
}
stop:
Console.Writeline ("Ocranossnerwo! i, j, k: " + 1 +
", " + j + " " + k) ;

BrinmoaHeHme 9TOM IIporpaMMbl 4a€T CAe,Zly}OH_U/HZ pesyabpTar.

i, 4, k: 000

i, j, k: 001
i, 3, k: 0 0 2
i, j, k: 00 3
OcrasoBjyeno! i, j, k: 0, 0 3

Ecan 651 He omepaTop goto, TO B IpMBeAEHHON BHIIIIE ITPOTpaMMe IPUINAOCH OBl TIPU-
GerHyTh K TpeM onepaTtopaM if u break, 4TOOHI BBITU 13 TAyDOKO BAOKEHHON JacTU DTO
nporpaMMmel. B gaHHOM caydae omneparop goto 4eMCTBUTeABHO ynpouaeT Koa. VI xors mpu-
BeAEHHBIN BBIILIE IPUMEP CAYXUT AMIIDb A4 AEMOHCTpalMy IIPUMMEeHEHNsl oIlepaTtopa goto,
BIIOAHE BO3MOXKHBI CUTyallul, B KOTOPBIX DTOT OIlepaTOP MOXKET Ha CaMOM JAeAe OKa3aThCs
IOA€3HBIM.

U nocaegnee 3ameuyanme: Kak caeayeT U3 IIPUBEACHHOTO BhIIE IIpUMepa, U3 KOAOBOTO
6/10Ka MOYKHO BBIVITY HEITOCPEeACTBEHHO, HO BOMTU B HETO TaK >Ke HeITOCpeACTBEHHO HeAb3:I.






BBeneHue
O0BLEKTDI

Ta I/JaBa CAY>XUT BBeJeHMeM B Kaacchl. Kaacc cocrapaste
ocHOBY s3bIka C#, TIOCKOABKY OH OIlpejeAsieT XapaKTep
oowekTa. Kpome TOro, xKaacc cay>XmuT ocHOBaHUEM AAs
O0LeKTHO-OpMeHTHpoBaHHOTO — mporpammuposanus  (OOIT).
B mpeaesax kaacca ompejeasioTcs JaHHBIE U KOJ. A TTOCKOAB-
Ky KAacChl M OOBEKTBI OTHOCATCS K OCHOBOIIOAAralolfuM BJe-
MeHTaM C#, TO 445 MX paccMOTpeHM: TpeOyeTcsl He OJHa IraaBa
kHuTM. B faHHOI raaBe paccMOTpeHNe KAacCoB ¥ OOLEKTOB Ha-
YIHAETCA C MIX T1aBHBIX OCOOEHHOCTEI.

OCHOBHbIe NoNoXeHnsa O Knaccax

Kaaccrpr 1cnoap3osaanucs B IpuMepax IporpaMM C CaMoro
HayaJa 9Toii KHuru. Pasymeercs, 9To GbLAM AUIIL CaMBble IIPO-
CThIe KAACChl, 4TO He II03BOASAO0 BBITOAHO BOCIOAb30BAaThC
GOABIIMHCTBOM UX BO3MOXKHOCTell. Ha camoM ke sese Kaacchr
HaMHOTO 601ee ®PeKTUBHBL, YeM DTO CAeAyeT U3 IpUBeJeH-
HBIX paHee IIPYMEePOB MX OTPaHIMYEHHOIO IIPYMEHEHNI.

Haunwem paccMOTpeHme KAacCOB C OCHOBHBIX ITOAOKEHMIA.
Kxacc mmpeacraBaser coboii mabA0H, IO KOTOPOMY OIlpeeas-
erca popma oObekTa. B HeM yKasbIBaIOTCS JaHHbBIE U KOA, KOTO-
priit 6yseT onepuposath sTUMM JaHHRIMK. B C# mcrioansyercs
cneruuKanusa Kaacca AAs ITOCTPOEHUS 00bekimos, KOTOpPHIe
SABASIOTCA aK3emnAspamu kaacca. CaejoBaTeabHO, KAacc, IIO
CYILIECTBY, IIpeACTaBAseT COOOM psiA CXeMaTUYeCKUX OIlica-
HUit criocoba moctpoeHus oobekTa. [IpM 9TOM OuUeHB Ba’KHO
ITOAYEPKHYTh, YTO KAAacC ABASETCA AOTUYECKON abcTpakiiyeit.
dusnyeckoe npejcraBAeHNe Kaacca IIOSBUTCS B OIEpPaTHBHOIN
IIaMATH AUIIb II0CAE TOTO, KaK OyJeT co3jaH OOBEKT BDTOIO
Kaacca.



148 YacTtb l. A3bIk C#

O6wasn dhopma onpepeneHnsa Kknacca

HpM onpejeAeHny Kaacca OOBSBASIOTCS AAHHBIE, KOTOpBIE OH COAEP>KUT, a TaKXKe K04,
OHepI/IpyIOH_U/IIZ STUMU AAHHBIMMU. Ecau camorie IIPOCTBIE KAACChl MOTIYT COJep>KaThb TOABKO
KOA 1AM TOABKO AaHHBIE, TO 0OABIIIMHCTBO HaCTOSINMX KAaCCOB COACP>KUT U TO U APYTOe€.

BooOGitie roBopsi, AaHHbBIE COAEPIKATCS B YACHAX JAHHDIX, ONIpeAeAseMbIX KAacCoM, a KOJ —
B gynkyusx-urenax. Caejyer cpasy >Ke HOAYEpPKHYThb, uTo B C# mpesycMOTpeHO HecKOAbKO
paSHOBI/I,ZlHOCTefI YA€HOB AaHHBIX U (1)yHKL[I/H7[-‘I/leHOB. HaanMep, K 41€HaM JaHHBIX, Ha3bI-
Ba€MbIM TaK>Ke HOAAMU, OTHOCATCI II€pEeMEHHBbIE DK3eMIIAspa M CTaTU4eCcKne IIepeMeHHbIe,
a K QYHKIMAM-4J1e€HaM — MeTOABI, KOHCTPYKTOPEHI, AeCTPYKTOPHI, MHAEKCAaTOPHl, COOBITH,
orepaTopsl 1 CBOJICTBA. OI‘paHI/I‘II/IMC}I IIOKa YTO pacCMOTPEHNEM CaMbIX OCHOBHBIX KOMIIO-
HEHTOB KJAacca: IIepeMeHHBIX DK3eMIIAsIpa I MeTOA0B. A Aazee B DTOU raase 6y,Z|,yT mpeAacTaB-
JA€HbI KOHCTPYKTOPBI U AECTPYKTOPHI. O6 ocTaabHbBIX PasHOBMAHOCTAX Y/4€HOB KJacCa pedb
IIOMAET B ITI0CAEAYIOINNX I1aBax.

Kaacc coszgaeTcst ¢ moMOImIbIO KAr04eBoro caosa class. Hioke mpusesena obmas gpopma
orpeaeAeHr:I IIpoCTOro KJaacca, codepiKamiast TOAbKO IIepeMeHHbIe DK3eMIIAsIpa I MEeTOABL.

class mma_kjacca {
// OOBsaBIeHME [NepPEeMEeHHHX 3K3eMILIapa .
OOCTYIl TUMIL nepeMeHHasl;
OOCTYII THUII nepeMeHHa,qZ;

/...

OJOCTYIlI TUII nepeMeHHa,qN;

// OBbLABJIeHME MEeTOIOB.
OOCTyIl BO3pallaeMeli Tun MeTonl (mapameTper) {
// Teyo mMeTonma

}

OOCTyIl BO3pallaeMelli TuUn MeTon2 (mapaMeTper) {
// Tesyo MeToma

/] ...
OOCTYIl BO3pallaeMbli TUI MeTOIH (MapamMeTps) {
// Tesyo MeToma

Obparute BHMMaHME Ha TO, YTO Iepe] KaXXABIM OODsABAEHUEM IlepeMeHHOI U MeToAa
yKasbplBaeTcs gocTyrn DTO cHenuduKaTop AOCTyIla, Hampumep public, ompeaeasroninit
MTOPsAOK AOCTyIIa K JaHHOMY 4/AeHy Kaacca. Kaxk ymommnaaocs B raase 2, 94A€HBI KAacca MO-
TyT OBITH KaK 3aKpBITHIMU (private) B mpejedax Kaacca, TaK OTKPHITEIMU (public), T.e. 60-
aee goctynHeiMu. CrrenndukaTop AOCTyIa ONIpejeaseT T pa3pelreHHOTo JoCTyma. YKa-
3BIBaTh CHIenMPUKATOp AOCTyIIa He 0OsA3aTeABHO, HO €CAM OH OTCYTCTBYET, TO OOBABASEMBIN
9Y/eH CYMTaeTCs 3aKpHITBIM B IIpeJeAax Kaacca. YaeHBI ¢ 3aKPBITHIM JOCTYIIOM MOTYT HC-
IT0AB30BaTLCA TOABKO APYTMMM 4YJe€HaMI MX Kaacca. B mpmmepax mporpamm, IpuBejeHHBIX
B DTOJ raaBe, BCe YAeHBI, 3a MCKAIOYeHEM MeToJa Main (), 06O3HaualOTCsA KaK OTKPBITHIE
(public). DTo O3HaYaeT, YTO MX MOXXHO MCIIOAB30BaTh BO BCEX OCTaAbHBIX (parMeHTax
KoJa — Jake B TeX, 4YTO OIpejeleHHl 3a IIpejeaaMM Kaacca. MHI ere BepHeMCs K 00CyKAe-
HUIO criernpUKaTOpPOB AOCTyIIa B raase 8.
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NMPUMEYAHUE

Momnmo cneuudmkatopa AocTyna, B OObABMNEHUM YreHa Kracca MOryT Takke MpucyTCTBOBaTb
OAMH WUINN Heckonbko moandukaTopos. O MoagudurkaTopax peyb NnoruaeT ganee B 370N rmase.

HecMmoTpst Ha OTCyTCTBME COOTBETCTBYIOIIEro Ipasmaa B cmHTakcuce C#, MpaBUABHO
CKOHCTPYMPOBaHHEIN KaAacC AOJXKEH OIpejeAsTh OAHY U TOALKO OJAHY AOTMYECKYIO CYIII-
HocTh. Hampumep, xaacc, 8 kotopom xpanaTcsa @.J.0. n Homepa TeaedpoHOB, OOBIYHO He CO-
AEPKUT cBeJeHNs O POHAOBOM PHIHKE, CpeAHEM YPOBHE OCaJKOB, ITMKAAX COAHEYHBIX ILITEH
MAU APYTyIO MHQPOPMAIIMIO, He CBA3aHHYIO C IepeuncaseMbiMn pammanamu. Takum o0-
pas3oM, B IMpaBUABHO CKOHCTPYMPOBAaHHOM KJAacce AO/AKHa OBITH CIpyNIMpoBaHa AOTMYECKI
cBA3aHHas MHPopManus. Ecam e B 04MH U TOT Xe KAacC IIOMeIaeTcsl AOTMIeCK) HecBs-
3aHHas MHQPOpPMaIINs, TO CTPYKTYPUPOBaHHOCTH KOJa OBICTPO HapyIIaeTcsl.

Kaaccrl, ncrioap3oBasimecss B IpUBEAEHHBIX paHee IIpMMepax MporpaMM, codepsKaan
TOABKO OAMH MeToa: Main (). Ho B mpeacraBaeHHOI BhIIle oOImeit ¢opMe ompejeleHNs
KJaacca MeToJ, Main () He yKa3bIBaeTCs. DTOT MeTo/ TpeOyeTcsl yKas3hiBaTh B KAacce AMIIL B
TOM CAyuae, ecAl IIporpaMMa HauMHaeTcs ¢ 4aHHOTO Kaacca.

Onpep,eneHMe Knacca

25 TOTO YTOOBI TPOAEMOHCTPUPOBATh KAAacChl Ha KOHKPETHBIX IIpuMepax, paspaboTaeM
ITOCTETIeHHO KJAacc, MHKAIICyAMpyomuii nHOpManuio O 3JaHNAX, B TOM 4KCAe O JOMax,
CKAaACKUX TTOMeIeHUAX, YIPeXAeHNAX U T.A4. B 9ToM kaacce (HazoBeM ero Building) Oy-
AYT XPaHWUTLCA TPU DAeMeHTa MH(OpMaIUM O 3JaHMAX: KOAMYECTBO DTa’kKell, oOImas I110-
aAb M KOAMYECTBO KIABIIOB.

Hirxe mpuBejeH IepBEIT BapMaHT KAacca Building. B HeM ompeaeaeHEI Tpu IepeMeH-
Hble 9K3eMIaspa: Floors, Area n Occupants. Kak Bugure, 3 xaacce Building BOOOIIIe
OTCYTCTBYIOT METOABL. DTO O3HadaeT, YTO B HACTOSIINII MOMEHT STOT KAacC COCTOUT TOABKO
13 gaHHBIX. (BriocaeacTsiu B Hero OyAyT Tak>Ke BBeA€HBI METOABI.)

class Building {
public int Floors; // KOJIMUECTBO 3Taxemn
public int Area; // ofmasa mjomanb 3OaHud
public int Occupants; // KOJIMYECTBO XUJILLIOB

IlepemeHHEBIe DK3eMIIAsIpa, OIIpejeleHHBIe B KAacce Building, 4eMOHCTPUPYIOT OOIIuit
ITOPsIAOK OOBABAEHN IlepeMeHHBIX DK3eMIiagpa. Hirke npusesena obmas ¢popma 4451 00D-
SIBAEHVIS TIepeMeHHBIX DK3eMIIAsIpa:

JOCTyIl THII MM,CIiHepeMeHHOIZ;

rae mocTyn 0DO3HaYaeT BUA AOCTyIa; T — KOHKPETHBIN TUII TIepeMeHHOM, a MM Iepe—
MeHHOJT — UMsl, IpUcBanBaeMoe epeMeHHo. Caez0BaTeAbHO, 3a MCKAIOUEHeM crienudu-
KaTopa JOCTyTla, TlepeMeHHas DK3eMIIAspa 0ODLABASIETC TaKuM >Ke 00pa3oM, KaK U A0Kalb-
Hasl TlepeMeHHas. Bce mepeMeHHble OOBABAEHBI B KAacce Building ¢ mpeaBapsIONUM X
MoandukaTopoMm goctyma public. Kak moscHaaocs sbimte, 64arojapsi 9TOMy OHM CTaHO-
BSITCSI AOCTYIIHBIMU 32 ITpegeaaMy KAacca Building.

Omnpegeaenne class obo3HavaeT co3jaHue HOBOTO TUIIA JaHHEBIX. B gaHHOM caydae HoO-
BBIVl TUIT AaHHBIX HaspiBaeTcst Building. C MOMOIIBIO STOTO MMEHM MOTYT OBITh OOBsIBAEHbI
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o0beKTsl TuMa Building. He caeayet, oaHako, 3a0OpiBaTh, 4TO OOBsBAeHNE class AUIIb
OMICBIBAeT TUII, HO He CO34aeT KOHKPeTHHIT 00beKT. Cael0BaTeAbHO, B IPUBEAEHHOM BBIIIIE
JparmenTe xoga 00BeKTH THIIa Building He co3aaroTcs.

Aas TOro 4TOOBI CO34aTh KOHKPETHBIN OOBEeKT Tuma Building, MpuAeTcss BOCIIOAB30-
BaThCsl CAEAYIOIIIM OIIEPaTOPOM.

Building house = new Building(); // cozmars of6bekT Tuna Building

ITocae BBIITOAHEHMS BDTOrO oOIepaTtopa OOBEKT house CTaHeT BDK3eMIIAAPOM Kaacca
Building, T.e. obpeteT "Pusndeckyro" peaarHocTh. He obparmaiite oKa 4To BHMMaHNUe Ha
OTJeAbHble COCTaBASIONINEe JaHHOTO OIleparopa.

Besaxuit pas, Korga noaydaercss 9K3eMIASp KJAacca, CO34aeTcs TakKe OOBeKT, cogepiKa-
LM CODCTBEHHYIO KOIMIO KaXKAOM IIepeMeHHO ®K3eMILAspa, OIpeleleHHON B AaHHOM
kaacce. TaknmM oOpa3oM, KaXXAbII 0OBeKT TumHa Building 6OyJeT codep>kaTh CBOM KOIMM
mepeMeHHbIX dK3eMIiasapa Floors, Area u Occupants. Aas AOCTyIla K ®TUM IlepeMeH-
HBIM CAYKMT OIlepaTop AOCTyIla K YdeHy Kaacca, KOTOPBI IPUHATO Ha3blBaTb 01epamopom-
mouxoil. OnepaTop-Touka CBs3bIBaeT MMs OOBeKTa C MMeHeM dJeHa Kaacca. Hioke nmpusege-
Ha obmras ¢popma orepaTopa-TOIKH.

OBBEKT . UJIEH

B aT0i1 dpopMe OOBEKT yKasbIBaeTCs CAeBa, a uieH — CIpasa. Hampumep, mpucsausa-
HUe 3HayeHMs1 2 IlepeMeHHON Floors oObeKkTa house OCyIecTBAseTcs C IOMOIIBIO cae-
AyIOIIlero oreparopa.

house.Floors = 2;

B meaom, omeparop-touka CAYXUT A4Sl AOCTyIla K IIepeMEHHBIM 9K3eMIlAspa U MeTo-
AaM. Hioke mpuBeseH IOAHOIIEHHBIN MpUMep HPOrpaMMBl, B KOTOPOI MCIOAb3yeTCsl KAacc
Building.

// TporpaMMa, B KOTOPOM MCIOJb3yeTcs kjacc Building.
using System;

class Building {
public int Floors; // KOJMYECTBO 3Taxen
public int Area; // ofmasa myomanb 3OaHMS
public int Occupants; // KOIMYECTBO XUJILLIOB

// B sTOM KJjacce oOBsABIsgeTCs 00BekT Tuna Building.
class BuildingDemo {
static void Main() {
Building house = new Building(); // coszmars obwekT Tuna Building
int areaPP; // mjomans Ha OOHOTO UYeJIOBEKA

// TpUCBOWUTL B3HAUeHMs I[OJsAM B oObekTe house.
house.Occupants = 4;

house.Area = 2500;

house.Floors = 2;

// BHUMCIUTBL [JIOWANL HA ONHOT'O UEeJIOBEKaA.
areaPP = house.Area / house.Occupants;
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Console.WriteLine ("JoMm mMeeT:\n " +
house.Floors + " srTaxa\n " +
house.Occupants + " xwunsual\n " +
house.Area +
" kB. dyToB OoOmer nijomanu, m3 Hux\n " +
areaPP + " npmumxommMTCsa Ha OIHOTO uejioBexka");

Dra mporpamMma COCTOMT M3 ABYX Kaaccos: Building m BuildingDemo. B kaacce
BuildingDemo cHayaza CO34a€TCs DK3eMIAIp house Kaacca Building ¢ HOMOIIBIO Me-
TOga Main (), a 3aTeM B KOZe MeTOga Main () OCYIIECTBASIETCS AOCTYII K II€peMEHHbIM BDK-
3eMImaspa house A4s IpUCBaMBaHIUA UM 3HAYEHUN U ITOCAEAYIOIIETO MCIIOAB30BaHUS DTUX
snagennii. Caegyer ocobo IOA4epKHyTh, 4TO Building m BuildingDemo — 9TO ABa co-
BepIIIeHHO OTAEABHBIX KAacca. EAMHCTBeHHAs! B3aIMOCBS3b MEXAY HMMU COCTOUT B TOM, U4TO
B OAHOM M3 HUX CO34aeTcsl 9K3eMHasap apyroro. Ho, HecMoTps Ha TO, UTO ®TO pasieabHble
KJacchl, y KoZa 13 Kaacca BuildingDemo MMeeTCsT AOCTYIl K 4AeHaM KaAacca Building,
ITOCKOABKY OHM OODBABAEHBI KaK OTKPHITHIE (public). Ecam 651 mpu ux o6basaeHun He ObLa
yKazaH crienmudukatop JocTymna public, TO 4OCTyn K HUM OTpaHMYMBAACSI OBI IIpejeaaMu
Building, a caeaoBaTeAbHO, UX HEAB3sI OBLAO OBI MCIT0AB30BaTh B KAacce BuildingDemo.

JOITyCcTNM, 9TO WCXOAHBIN TEKCT ITpWBeAEHHON BBIIe ITPOTPaMMBI COXpaHeH B (ariiae
UseBuilding.cs. B pesyapraTte ee KoMrmasmum cosjaercsa ¢aita UseBuilding.exe.
ITpu sTOM oba kaacca, Building u BuildingDemo, aBTOMaTUYECKM BKAIOUAIOTCS B COCTaB
ucroaHsemoro ¢aitaa. [Ipy BBITOAHEHNN AaHHON ITPOTPaMMBI BEIBOAUTCS CAEAYIOIINI pe-
3yAbTar.

Iom mMmeeT:
2 sTaxa
4 xuJblia
2500 xB. dyToB OOMmEM MJomWAanM, M3 HUX
625 NDPMXOOMTCS Ha OHOHOTO YeJjloBeKa

Ho xaaccam Building 1 BuildingDemo coBceM He 00s13aT€AbHO HAaXOAUTHCS B OAHOM
1 TOM Xe mcxogHoM ariae. Kaxkablil 13 HIUX MOKHO IIOMECTUTh B OTAEABHBIN (aila, Ha-
npumep Building.cs m BuildingDemo.cs, a xomnuaaropy C# 40cTaTouHO COOOLIMTS,
4yTO 00a ¢aitla AOAXKHEI OBITH CKOMINUAMPOBAHE BMecTe. Tak, ecan pa3aeauTsh paccMaTpu-
BaeMylo 3J4ech IpOrpaMMy Ha ABa Takmx ¢aiila, A1 ee KOMIMAMPOBAHNS MOKHO BOCIIOAB-
30BaThCsl CAEAYIOIIEN KOMaHAHOM CTPOKOIA.

csc Building.cs BuildingDemo.cs

Ecan BB moan3yeTech MHTEIPUPOBaHHON cpeaoit paspaborku Visual Studio, To Bam HyX-
HO BBeCT! 00a YITOMSHYTHIX BHIIIE pariia B CBOVI ITPOEKT M 3aTeM CKOMIIOHOBATb MX.

IIpexxae 4eM ABUTATBCS Aalbllle, paCCMOTPUM CAEAYIONINI OCHOBOIIOAATaIOIINIA ITPVH-
LIMIT: Y Ka’kA0ro OOBeKTa MMEIOTCSI CBOM KOIMM IepeMeHHBIX DK3eMIIAspa, OIpeAeAeHHBIX
B ero kaacce. CaejoBaTeAbHO, COAEP>KMMOe IepeMeHHBIX B OAHOM OOBEKTe MOXKeT OTAU-
9aThCs OT UX COAEP>KMMOTO B ApyroM obnekTe. Mexxay obonmu oObeKTaMI He CyIecTByeT
HIUKaKOM CBs3M, 38 UCKAIOUeHNeM TOro (paKTa, 9TO OHMU SBASIOTCS OOBEKTaMM OAHOTO U TOTO
ke Tnma. Tak, ecan umeloTcs ABa oObeKkTa Tuma Building, TO y Kak40TO U3 HUX CBOSI KO-
Vsl IIepeMeHHBIX Floors, Area un Occupants, a ux COAep>KUMOe B 0001X 00BEKTaX MOKET
OTAMYATHCA. DTOT PAKT 4eMOHCTPUPYETCS B CAeAYIOIell IIporpaMMe.
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// B 5TOM mnporpaMMe Co3manTcs nBa ofbekTa Tuna Building.

using System;

class Building {

}

public int Floors; // KOJIMYECTBO B>Taxen
public int Area; // ofmasa Mjomanb 3HaHusd
public int Occupants; // KOJIMYECTBO XUJILLIOB

// B 5TOM Kjlacce OOBABIIAKTCA OBa oObekTa Tuna Building.
class BuildingDemo {
static void Main () {

Building house = new Building();
Building office = new Building();

int areaPP; // mjomanb Ha ONHOTO UeJIOBEKA

// TprCBOUTL 3HAUYEHMS MOJIAM B OOBekTe house.
house.Occupants = 4;

house.Area = 2500;

house.Floors = 2;

// TNpucBOUTL 3HaueHMus nojsaM B obbekTe office.
office.Occupants = 25;

office.Area = 4200;

office.Floors = 3;

// BHUMCIMUTL IIJIOMAOb Ha OIHOTO UeJjIoBeKa B XMJIOM IOME.

areaPP = house.Area / house.Occupants;

Console.WriteLine ("IOoMm mmeeT\n " +
house.Floors + " sTaxa\n " +

house.Occupants + " xwumbua\n " +

house.Area +

" kB. QyTOB OBmWEeN MIOWAnNM, U3 HUX\N

areaPP + " npuMxoIMTCH Ha OIHOIO uejioBeka'")

// BHUMCIMTBL I[JIOWAINb HA ONHOTO YeJIoOBeKa B yUpPEeXIeHUMU.

areaPP = office.Area / office.Occupants;
Console.WriteLine ("Yupexneume mmeer:\n " +
office.Floors + " srTaxa\n

"

+

"

office.Occupants + " paborHuxkos\n " +

office.Area +
" xB. QyTOoB oOOwmel nJjomanu,

"3 Hux\n

+

+

’

areaPP + " npuMxoIMTCH Ha OIHOTO uejioBeka'")

Hixe IIpUBEeAEH pe3yAbTaT BhIIIOAHEHIIA DTOM IporpaMMBI.

oM mmeeT:
2 »Taxa
4 xuJblia
2500 xB. dyTOoB OOMmEM MJomanM, M3 HUX
625 NpPMXOOMUTCS Ha OIOHOTO YeJjloBekKa

’
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YupexneHue uMeerT:
3 sTaxa
25 pa®oOTHUKOB
4200 xB. GOyTOB OOmEN nJjomanv, u3 HUX
168 npuxOoIMTCS Ha OOHOTO dYeJioBeKa

Kax Bugure, gannble 13 00beKTa house II0AHOCTBIO OTAEAEHBI OT AAHHBIX, COAePIKaIIX-
cs1 B oOpekTe of fice. Dra cuTyanms HarAsaAHO ITOKa3aHa Ha puc. 6.1.

house Floors 2
Area 2500

Occupants 4

office Floors 3
Area 4200

Occupants 25

Puc. 6.1. MNepemeHHble ak3emnnsipa OgHOrO OObek-
Ta MOMHOCTBIO OTAENEHbl OT NEPEMEHHbIX 3K3eMMNs-
pa gpyroro o6bekTa

Co3paHue obbeKkToB

B mpeapiaymmux mpumepax HporpamMm AAds oOBsABAe€HNsA oObeKTa Tuma Building wc-
0/Ab30BaAach cAeAyIOnias CTpoKa KoJa.

Building house = new Building!);

Dra cTpoka OOBABAEHUs BHIIIOAHAET TpU PYHKIMN. BO-TIepBBIX, OOBABAAETCA IepeMeH-
Hasi house, OTHOCAINAsCA K TUIY KAacca Building. Cama »ra epeMeHHasl He SIBASIeTCS
OOBEeKTOM, a AMIIDL IepeMeHHOI, KOTOpas MOXeT CChlAambcs Ha OOBEKT. BO-BTOPEHIX, cO3-
AaeTcs KOHKpeTHas, (uamyeckas, KOMus OOBeKTa. DTO JedaeTcsl C IIOMOIIBIO oIlepaTopa
new. VI HakoHell, IepeMeHHOI house IpucBauBaeTCsl CChblAKAa Ha AaHHBI OOLeKkT. Taxkum
0Opa3oM, ITocae BBIITOAHEHMs aHaAU3MPYeMON CTpOKU OObsABAEHHas IlepeMeHHas house
cchlAaeTcs Ha 0OBbeKT Tuna Building.

Omnepartop new AMHaAMUYECKH (T.e. BO BpeM:I BBIITOAHEHN:) pacipejeAseT HaMATh 4451 00b-
€KTa M BO3BpalljaeT CCHLAKY Ha Hero, KOTopas 3aTeM coXpaHsercs B IepemeHnHoil. Caejosa-
TeabHO, B C# 2451 0OBEKTOB BCeX KAaCcCOB A0AXKHA OBITh AMHAMMUYECKM pacipejeeHa I1aMsTh.

Kak n caegosaao oxmaars, oO6bsABAeHUe TIepeMeHHON house MOKHO OTAEAMTH OT CO3Aa-
HIA 00BbeKTa, Ha KOTOPEIV OHa CCBLAAeTCs], CAeAYIOIIIM 00pa3oM.

Building house; // 0OBABUTL CCHUIKY Ha OOBEKT
house = new Building(); // pacnpememurs namsarTb njs obbekra Tuna Building

B mepBoit cTpoke OOBABASETCA IepeMeHHas house B BUAe CCBIAKM Ha OOBEKT TUIla
Building. CaeagoBaTeabpHO, house — BTO repeMeHHasl, KoTopasi MOKeT CChIAaThCsI Ha 00b-
€KT, XOTs caMa OHa He sBAseTCs OOBEKTOM. A BO BTOPON CTpOKe CO34aeTCsl HOBHII OOBEKT
Tnna Building, 1 ccblaKa Ha Hero IpucBaMBaeTcs IlepeMeHHOI house. B urore nmepemen-
Hasl house OKa3bIBAeTCs CBSI3AHHON C AAHHBIM OOBEKTOM.
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To 06cTOATEABCTBO, UTO OOBLEKTHI KAAcCCOB JAOCTYHHEI IIO CCHLAKE, OODBACHSIET, ITOoYeMy
KAACChl HA3BIBAIOTCS CCHINOUHDIMU munamu. I'1aBHOe OTAMYME TUIIOB 3HAYEHUIT OT CCHIAOYHBIX
TUIIOB 3aKAI0YaeTcsl B TOM, UYTO MIMEHHO COAEp>KUT IlepeMeHHasl Ka’KA0TO U3 9TUX TUIIOB.
Tak, mepeMeHHas TuUIIa 3HaYE€HUsA COAEPKUT KOHKpeTHOe 3HaueHme. Hampumep, Bo ppar-
MeHTe Koja
int x;

x = 10;

epeMeHHas X COAepXKMUT 3HaueHue 10, IIOCKOABKY OHa OTHOCUTCS K TUIy int, KOTOPBII
siBAsieTcst TuIioM 3HadeHns. Ho B ctpoxe

Building house = new Building();

IIepeMeHHast house COAEP>KUT HE CaM O6"beKT, a AIIb CCPIAKY Ha HEro.

I'IepemeHHble CCbIJNTOYHOro Tuna u npuncBanBaHune

B omepauuu npucsamnBaHus IepeMeHHbIE CCBLAOYHOTO TUIIA AEVICTBYIOT MHade, 4eM Ile-
peMeHHble TMUIA 3HayeHus, Hanpumep tuna int. Korga ogna rnepeMeHHas TuIa 3HaYeHUs
IpUCBaMBaeTCsl APYIoi, CUTyallMsl OKa3blBaeTCs AOBOABHO Hpoctoit. Ilepemennas, nHaxoas-
ascs B A€BOI 4acTy omeparopa IpUcBaMBaHUs, 110Ay4aeT KOIIMIO 3HAUYeHIs IIepeMeHHOI,
HaxoAslIlerics B IIpaBoii YacTu ®TOro omeparopa. Korga ke ogHa mepeMeHHas CChLAKM Ha
OOBLEeKT IpUCBaMBaAeTCsl APYIOM, TO CHUTyallMsl HECKOABKO YCAOXKHAETCS, IOCKOABKY TaKoe
NpucBauBaHe IPUBOAUT K TOMY, 4TO IepeMeHHas1, HaXOAsIIascsl B AeBOJ JacTu omepaTopa
MIpMCBaMBaHMS, CCHLAAETCS Ha TOT >Ke CaMBlii OOBEKT, Ha KOTOPHIN CChLAaeTCs IepeMeHHasd,
HaXoAsIascs B IIpaBol dacTu 9TOro omeparopa. CaM ke oOBeKT He Kommpyercsa. B cuay
BTOTO OTAMYMS NPUCBaMBaHNE ITEPEMEHHBIX CCBLAOYHOIO TUIIA MOXKET MPUBECTU K HECKOAb-
KO HEOXXMAAHHBIM pe3yAbTaTaM. B KauecTBe IpuMepa pacCMOTPUM CAeAyIOmMil ¢gpparMeHT
Koga.

Building housel = new Building();
Building house2 = housel;

Ha nepsoiit B3rasa, nepeMenssle housel u house2 cCblAaIOTCs Ha COBEPIIIEHHO pa3HbIe
00BEeKThI, HO Ha CaMOM JeJe DTO He Tak. HepeMeHHme housel u house2, HaIIPpOTUB, CChI-
Aal0TCs Ha OAMH M TOT Xe 00BekT. Koraa mepemennas housel mpucBamBaeTcs repeMeHON
house2, TO B KOHEYHOM MTOTe TlepeMeHHas house2 MPOCTO CChIAAeTCs Ha TOT JKe CaMBbIil 00b-
eKT, 4TO 1 nepemMeHHas housel. CaejoBaTeabHO, 5TUM OOBEKTOM MOXKHO OIepUpPOBaTh C I10-
MOMUIBIO IepeMeHHOM housel nan house?2. Hanmpumep, rocae ouepeaHOro npucbauBaHus

housel.Area = 2600;

oba Metroga WriteLine ()

Console.WritelLine (housel.Area)
Console.WritelLine (house2.Area)

BBIBOASIT OAHO 1 TO >Xe 3HaueHwne: 2600.

HECMOTp}I Ha TO 4TO 00e repeMeHHele, housel 1 house2, cChlAAIOTCSA HA OAVIH VI TOT 3Ke
0OBEKT, OHM HUKaK MHaye He CBSI3aHbI Apyr ¢ aApyroM. Hanpumep, B pesyabTaTe caeayrorein
I0CA€40BaTeAbHOCTY ONepanuil NPUCBaMBaHUs IIPOCTO M3MEHSETCS 00BeKT, Ha KOTOPBIit
CChIAA€TCsl IepeMeHHast house?2.
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Building housel = new Building();

Building house2 = housel;

Building house3 = new Building();

house2 = house3; // Tenepbr o00e nepemenHee, house2 u house3,

// ccBUIalTCA Ha OOUH UM TOT Xe& OOBeKT.

Ilocae BBIIOAHEHMSI DTOM IIOCA€A0BAaTeABHOCTM OIlepaliuii IpHUCBaMBaHUs IIepeMeH-
Hasg house2 cChlAaeTCsl Ha TOT JKe CaMblil OOBeKT, UTO U IepeMeHHas house3. A cchlaKa Ha
OOTLEKT B IlepeMeHHOIT housel He MeHIETCs.

MeTtoabl

Kak mosicrsaa0ch BhIITe, IepeMeHHbIe DK3eMIIAApPa M METOABI SBASIOTC ABYMS OCHOBHBI-
MM COCTaBASIOIIVIMY KAaccoB. 4o cux mop Kaacc Building, paccMaTpuBaeMslil 34eCh B Kade-
CTBe IpUMepa, cojep>kal TOABKO JaHHBIE, HO He MeTOABL. XOTs KAacChl, CoAeprKallie TOABKO
AaHHBIE, BITOAHE JOIYCTUMEBI, ¥ OOABIIMHCTBA KAaCCOB AOAXKHBI OBITh TaK>Ke MeToAbl. Mermoodvl
MPeACTaBASIIOT COOO MOAIPOTrPaMMBI, KOTOphle MaHWIIYAUPYIOT AaHHBIMIY, OIIpeAeAeHHBI-
MI B KAacce, a BO MHOTMX CAyJasX OHU IPeJOCTaBASIOT AOCTYH K DTUM AaHHBIM. Kax mpasn-
20, ApyTHe 9acTy IIPOTPaMMEI B3aIMO/ENCTBYIOT C KAaCCOM ITOCPeACTBOM erO MEeTOAOB.

MeToA COCTOUT M3 OZHOTO MAM HECKOABKHX OIepaTOpOB. B rpaMOTHO HammcaHHOM KoJe
C# KaXABINT MeTO/ BBIITOAHAET TOABKO OAHY (PYHKIMIO. ¥ KaXKJOTO MeTOAa MMeeTCs CBOoe
1MsI, TIO KOTOPOMY OH BEI3BIBaeTcdA. B oOrieM, MeToAy B KauecTBe MMEHM MOYKHO ITPUCBOUTD
2100011 AeiicTBuTeAbHHIN nAeHTuduKaTOp. Caeayer, oAHaKO, UMETh B BUAY, UTO MAEHTUDU-
KaTop Main () 3apesepBUpPOBaH 4451 METOAQ, C KOTOPOTO HAUMHAETCSI BBIIIOAHEHNE IIporpaM-
MeL. Kpome Toro, B KauecTse MeH MeTOAOB HeAb3s MCII0Ab30BaTh KAI0ueBble caoBa CH.

B ®TO KHUTE METOABI MMEHYIOTCS B COOTBETCTBUM C YCAOBHBIMU OOO3HAYEHVAMMU, IIPY-
HATBIMU B AnTepartype 1mo C#. B yacTHOCTHM, IMOCAe MMEeHN MeToAa CAeAYIOT Kpyrable CKOOKIL.
Tak, ecan MeToAy IpUCBOeHO MM GetVal, TO B TeKCTe KHUTU OH YIIOMMHAeTCs B CAeAyIO-
meM Buje: GetVal (). Takas ¢popma 3ammcu rmomoraeT OTAndaTh MMeHa MeTOJ0B OT MMeH
IIepeMeHHBIX IIPU YTEeHNI KHUTIL.

Hrioxe mpuseaena obimas popma ompeseseHIsT MeToja:

IOOCTyIH BO3pamaeMelr Tui uMs (CIOMCOK HapaMeTpoB) |
// Teyo MmeToma

}

rAe JocTyn — DTO MOAMQPUKATOP AOCTyIIa, ONPeAeAAIONIuii Te YacTy IPOTpaMMBEl, U3 KO-

TOPBIX MOXKeT BBI3BIBATHCA MeTo/. Kak IOsACHAA0CH BHIINTE, YKa3hIBaTh MOAUPUKATOP A0CTY-

Ima HeoOs3aTeabHO. HO ecam oH OTCyTCTByeT, TO MeTO/ OKa3hIBaeTCsl 3aKpHITHIM (private)

B IIpejesax TOTO KAacca, B KOTOPOM OH 00bsABAseTC:A. MBI OyaeM IToKa YTO OOBABASTH METOARI

OTKPHITHIMH (public), YTOOBI BRI3HIBATh MX U3 AI0DOI APyTOi 9acTu KoJa B IIporpaMMe. 3a-

TeM BospamaeMeri Ty 0003HavaeT TUI JaHHBIX, BO3BpalllaeMbIX MeTOA0M. DTOT TUIT A0AKEH
OBITH AeVICTBUTEABHBIM, B TOM 4YIJCJ€e ¥ TUIIOM CO3JaBaeMoro Kaacca. Ecan meTog He BO3Bpa-

1IaeT 3HaueHle, TO B KayecTBe BO3BpalllaeMOro AAs Hero caedyeT ykasaTb Tull void. Jaaee

vms1 0603HaYaeT KOHKpeTHOe MM:I, ITpUCBarBaeMoe MeToay. B kauecTse MMeHN MeTO4a MOJKET
CAYKUTD AI0007 AOIIyCTUMBIN UAEHTU(PUKATOP, He IPUBOAAIINI K KOHPAMKTaM B TeKyIIei

obaactu o6baBAeHnit. Il HakoOHeNl, ciucok napamMeTpoB — DTO II0CAeA0BaTeAbHOCTS ap, Co-
CTOSIINX M3 TUIIA M MAEHTU(PUKATOpa U pa3deAeHHBIX 3aIATIMU. [lapaMeTphl TpeACTaBASIIOT
co0oI1 IepeMeHHEbIe, IOAyJaloIie 3HaueHue apzyMeHnios, lepeAaBaeMbIX MeTOAY IIPU ero BbI-

3oBe. Ecau y MeToAa OTCyTCTBYIOT ITapaMeTphl, TO CIIMCOK ITapaMeTPOB OKa3bIBAETCS ITyCTBIM.
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[Jo6aBneHue meToaa B Knacc Building

Kax mosicHa40Ch BbIIIe, METOABI KAacca, KaK IIPaBuAO, MaHUIIyAUPYIOT AQHHBIMM KJacca
U TIPeAOCTaBAAIOT AOCTyn K HuM. C yJ4eToM DTOrO HaIlOMHMM, YTO B IIpMBEAEHHBIX BEHIIIIE
npuMepax B MeTode Main () BeUMCAAAACh IA0IJaAb Ha OAHOTO 4elOBeKa IyTeM AeAeHIs
o0Imiert IAoMmaAn 34aHNs Ha KOAMYECTBO XMABIOB. V XOTs Takoi crrocod popMaabHO CUM-
TaeTcs MPaBUABHBIM, Ha CAMOM JeJe OH OKa3hbIBaeTCs 4aAeKO He CaMbIM AYYIIUM A4Sl Opra-
HM3anuu 1moAobHoro Berumcaenus. [1aomaabr Ha OAHOTO YeaoBeKa AydIle BCETO BBIYNCASTDH
B caMOM Kaacce Building, MpoCTO IIOTOMyY, UTO TaK Jerde IIOHATh CaM XapakTep BhIUMCAe-
Hus1. Beap 11aomaab Ha OAHOTO YeA0BeKa 3aBUCUT OT 3HAYEeHUI B MOAsX Area u Occupants,
MHKaICyAMPOBaHHBIX B Kaacce Building. CaejoBaTeabHO, JaHHOe BBIUMCAEHME MOKeT
OBITh BIIOAHE IIPOM3BEAEHO B CaMOM Kaacce Building. Kpome Toro, BBoAs BhIUMCAEHNIE
I110111aay Ha OAHOTO YeJ0BeKa B KAacc Building, MBI TeM caMBIM M30aBAseM BCe IIporpaM-
MBI, IOAB3YIOIIMeCs KAaccoM Building, oT HeOOXOAMMOCTM BBIIOAHSATL 9TO BBIYMCAEHUE
caMocCToATeAbHO. baarogapsi ®ToMy MCKAIOYaeTCsl HeHy>KHOe aAyOamposaHue Koga. VI Hako-
Hell, g00aBAeHIe B KAacC Building MeTo4a, BRIUMCASIONIErO MMA0IaAb Ha OAHOTO 4eA0BEeKa,
CIIOCOOCTBYET yAYYIIeHMIO er0 OOBeKTHO-OPMEeHTHPOBAHHONM CTPYKTYpPHI, IIOCKOABKY BeAU-
YIHBI, HEIIOCPEACTBEHHO CBA3aHHbIe CO 34aHMeM, MHKaICyAUPYIOTCs B KAacce Building.

AAas Toro 4toOB 400aBUTH MeTO4 B KaAacC Building, AOCTaTOYHO yKasaTh ero B 0baa-
cTu OOBABAEHUI B JaHHOM Kaacce. B KagecTse mpumepa HIDKe IpuBeJeH NepepaboTaHHEBIN
BapMaHT Kaacca Building, cogepxamuii mMeTo4 AreaPerPerson (), KOTOPBI BBIBOAUT
I110111aAb, PAaCCUUTAHHYIO Ha OAHOTO YeA0BeKa B KOHKPETHOM 3JaHUMN.

// IobaBuTb MeTonm B Kjacc Building.
using System;

class Building {
public int Floors; // KOJMUECTBO 3Taxemn
public int Area; // ofmasa mjomanb SHOaHusd
public int Occupants; // KOJIMYECTBO XMJIBLIOB

// BHBeECTM MJIOWANBHAOOHOTO UeJIOBEKa,
public void AreaPerPerson () {
Console.WriteLine (" " + Area / Occupants +
" ODpUXOIMTCS Ha OOHOTO dejioBeka') ;

// Ucnonbz30BaTh MeTon AreaPerPerson ().
class BuildingDemo {
static void Main() {
Building house = new Building();
Building office = new Building();

// TpuCBOWTL 3HAUeHMs I[OJsAM B oObekTe house.
house.Occupants = 4;

house.Area = 2500;

house.Floors = 2;

// TpucBOUTL 3HaueHMus [ojsaM B obbekTe office.
office.Occupants = 25;
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office.Area = 4200;
office.Floors = 3;

Console.WriteLine ("JoM mMmeeT:\n" +
house.Floors + " szTaxa\n " +
house.Occupants + " xwunbual\n " +
house.Area +
"kB. byTorB obmemn nJjomanu, m3 Hux");
house.AreaPerPerson() ;

Console.WriteLine () ;

Console.WritelLine ("YupexneHue mveeT:\n " +
office.Floors + " srTaxa\n " +
office.Occupants + " paborHuxkos\n " +
office.Area +
" kB. byTOoB OOmEeM nJjomanu, mu3 Hux");

office.AreaPerPerson();

Ora IoporpaMMa gaet TaKoI >Ke pe3yabTaTt, KaK I IIpexKJae.

oM mmMeeT:
2 @Taxa
4 xuibLa
2500 xB. dyTOoB OOmWeM nJjomanus, M3 HUX
625 NpPpMXOOMUTCS Ha OIHOTO UeJloBeKa

YUupexneHre MMeeT:
3 sTaxa
25 paBoOTHUKOB
4200 xB. GOyTOB OOmEeN mJjomanm, u3 HUX
168 npuxoIMTCs Ha OOHOTO dYeJIoOBeKa

PaCCMOTpI/IM OCHOBHBIE ~ DAEMEHTHI ~ BTOV  IIPOrpaMMbl, HauuMHas C  MeToJa
AreaPerPerson(). HepBa;I €TO CTPOKa BBITASIAUT CAEAYIOITUM 06pa30M.

public void AreaPerPerson () {

B T0IT cTpOKe 00DLABASIETC METOA, MMeHyeMBblIif AreaPerPerson U He MMEIONIUIT ITapaMe-
TpoB. /451 Hero ykasplBaeTcs: TUII public, a 9TO O3HaYaeT, YTO €r0 MOKHO BBI3BIBATD U3 A100011
Apyroﬁ 4acTU IIPpOrpamMMBbl. Metoa AreaPerPerson () BO3BpalllaeT IyCToe 3HadyeHue TUulla
void, T.e. OH IIpaKTMYECKM HIYETO He BO3BpalllaeT BhI3BIBAIOIIeNl YacTyu IIporpaMMbl. AHaAu-
3aupyeMas CTpOKa 3aBepInaeTcss (pUIYPHOM CKOOKOI, OTKpPHIBAIOIEN TeA0 JAaHHOTO MeToja.

Teao meToga AreaPerPerson () COCTOUT BCErO AUIIIb M3 OAHOTO OIleparopa.

Console.WriteLine (" " + Area / Occupants +
" ODpUXOIMTCS Ha OOHOTO dejioBeka') ;

DTOT OmepaTop OCyllecTBAseT BBIBOJ, BeAMUYMHBI I1AOLIaAM Ha OAHOTO 4YealoBeKa, KO-
TOpasi I10AYy4YaeTcsl IyTeM AeA€HUsS o0Iei maoaan 34aHus (nepemeHHOl Area) Ha KO-
AMYIECTBO KMABIIOB (ITepeMeHHyI0 Occupants). A TIOCKOABKY Yy Ka’KAOTro OoOBeKTa TuIla
Building mMeeTcs CBOs KOIIMsI IIepeMeHHBIX Area U Occupants, TO IIpM BBI30BE MeTOJa
AreaPerPerson () B BBIYMCAEHUU UCIOAB3YIOTCS KOIMU DTUX IEPEMEHHBIX, MpUHAaAAeXKa-
II/1€ BBI3bIBAIOIIIEMY o61;e1<1y.
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Metoa AreaPerPerson () 3aBepIIaeTcs 3aKpblBalolmeiicss ¢purypHoi ckoOkoir. Koraa
BCTpeJaeTcs dTa CKoOKa, yIpaBaeHue repejaeTcsl 0OpaTHO BHI3BIBAIOIIE 9acTV ITPOTPaMMBI.
Jazee mpoaHaau3upyeM BHUMAaTEAbHO CA€AYIOIIYIO CTPOKY KOda M3 MeToga Main ().

house.AreaPerPerson () ;

B srom CTPOKE BBI3BIBAETCSI MeTOA AreaPerPerson () Aas obbekTa house. D10 O3Ha-
JaeT, 4TO MeTo4 AreaPerPerson () BBI3bBIBAETCSI OTHOCUTEABHO OOBEKTa, Ha KOTOPBIiL
CChIAAeTCs IepeMeHHasl house, U A4S DTONM LIeAU CAYXUT OIlepaToOp-TOYKa. Koraga merog
AreaPerPerson () BBI3bIBAeTCs, eMy IlepeJaeTcs yIpaBAeHHUe IpOorpaMMoil. A 1o ero 3a-
BEpIIIeHN! YyITpaBAeHNE IIepesaeTcs o6paTHo BBI3BIBAIOIIEV YaCTU IIPOrPaMMBbl, BBHIIIOAHE-
HUEe KOTOPO BO300OHOBASIETCSI CO CTPOKM KOZQ, CAeAYIOIENl II0CA€e BhI30Ba 4aHHOI'O METOAa.

B aannom cay4dae B pe3yabrare BbI3oBa house.AreaPerPerson () BBIBOAUTCS I1A0-
mjaab Ha O4HOTO YeAOBeKa B 34aHNUM, OIPeAe1€HHOM B o0bekTe house. AHaAOTMYHO, B pe-
3yabrare BbI3OBa office.AreaPerPerson () BBIBOAUTCS IIAOIIaAb Ha OAHOIO 4YeAOBeKa
B 34aHNMU, OIIPeAeA€HHOM B obbekTe of fice. Takum o6pa30M, pu KakA0M BBI30BE METOAa
AreaPerPerson () BBIBOAUTCS I1A0I1[aAb Ha OAHOTO Y€40BeKa 4451 YKa3aHHOTO oObeKTa.

B mMeroge AreaPerPerson () 0coDOTro BHUMAaHIS 3acAy>KUBaeT cAeAyroniee 00CTOsATeAD-
CTBO: o6paLueHI/Ie K IIepeMeHHbBIM DK3eMIlasapa Area u Occupants OCYyIIEeCTBASETCs Hero-
CpPeACTBEHHO, T.€. 0e3 roMoIu ornteparopa-Touku. Ecan B MeToge VICIIOAB3YEeTCsI TIepeMeHHas
DK3EMIIAsIpa, OllpejeaeHHasl B ero Kaacce, TO A4eAaeTCsl DTO HeIrocpeACTBEHHO, Oe3 yKazaHust
SIBHOI CCBIAKM Ha OOBEKT 1 0Oe3 IIOMOILIU oreparopa-Toukn. IToHsaTs 91O HETPyAHO, €CAU XO-
POIIIEHBKO ITOAYMATh. Beanr meToa Bcerga BBI3BIBAETCSI OTHOCUTEABHO HEKOTOPOTo o0beKTa ero
KaAacca. Kak ToApKO BBI30OB IPOM30IAET, OOBEKT CTAHOBUTCS M3BECTHBIM. H09T0My OOBEKT He
HY>KHO yKa3bIBaThb B METOJg€ elle pas. B agannom caydae DTO O3HavaeT, YTO IepeMeHHbIe DK-
semnaspa Area u Occupants B MeTode AreaPerPerson () HESIBHO CChLAAIOTCS Ha KOINUU
DTUX K€ I[IeEPEMEHHBIX B TOM o0BeKTe, KOTOPBIV BHI3BIBAeT MeTO4 AreaPerPerson ().

NMPUMEYAHUE

MonmyTHO crmedyeT  3aMeTuUTb, YTO  3HA4YeHUE MEepemMeHHOW Occupants B  MeToAe
AreaPerPerson () He OOMKHO OblTb paBHO HyMn (3TO KacaeTcss BCeX NPMMEpPOoB, MpUBEAEHHbIX
B faHHom maBe). Ecnn Obl 3HayeHWe nepeMeHHOM Occupants OKa3anoCb pPaBHbIM HYMO, TO
npousowna 6bl ownbka n3-3a geneHns Ha Hynb. B rmase 13, roe paccMaTpmBaloTCs UCKMIOYUTENbHbIE
cutyaumn, OygeT nokasaHo, Kakum obpasom B C# oTcnexuBailoTcs M obpabaTbiBaloTcsl owMNOKY,
KOTOpbl€ MOryT BO3HUKHYTb BO BPEMS BbINOMHEHWS NPOrpamMmbi.

Bos3BpaTt 13 metoga

B neaoM, BO3BpaT M3 MeToda MOXKeET HpOI/ISOIZTI/I opn AByX yCAOBUMIX. BO—HepBI)IX, KOorga
BCTpedaeTCsI (l)I/ITypHa}I CKO6Ka, 3aKpbIBalomiasl Te10 MeTOJa, KaK ITOKa3bIBaeT IIpMMEep MeToAa
AreaPerPerson () U3 IIPUBEAEHHON BBIIIE ITPOrPAMMBI. n BO-BTOPBIX, KOTJa BBITIOAHSIETCS
orepaTop return. NmeroTcs ase (1)0pr1 orreparopa return: odHa — A4S METOAOB THUIIA
VOid, T.€. TeX METOA0B, KOTOPbI€ HE BO3BpaIJalOT 3Ha4Y€HILsI, a Apyrast — AA5 MEeTOAOB, BO3Bpa-
IDaroImX KOHKPEeTHbhIe 3HAYeHII. HepBa}I cl)opMa paccMaTpmBaeTCa B DTOM pasaede, a B CAe-
AymoleM pasjele OyeT IOsACHeHO, KaKuM 00pa3oM 3HaYeHNs BO3BPaIaloTCs 113 METOAOB.

,ZlA}I HEMEAJAEHHOIO 3aBepHieHNns MeToda THUIla void AOCTAaTOYHO BOCIIOAb30BaTbCI
caeaymomert GpopMoIl ormepaTropa return.

return;
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Korga BrplnoaHsAeTcss ®TOT oIlepaTop, yHpaBAeHMe BO3BpalllaeTcCsl BLI3LIBAIOIIEN YacTu
IPOrpaMMBl, a OCTaBIIMIICS B MeTOAe KO/ IIpoIlycKaeTcsa. B KauecTse mpumepa paccMOTpuM
CAeAYIOLINI METOA.

public void MyMeth () {
int 1i;

for (i=0; i<10; i++) {
if (i == 5) return; // npepBaTh Ha mare 5
Console.WriteLine () ;

B sanHOM IIpuMepe BBLIIIOAHSETCS AMIIbL 5 IIOAHOIIEHHBIX IIaroB ukada for, IIOCKOABKY
Opy 3HaYeHUM 5 IIEPEMEeHHON 1 MPOMCXOANUT BO3BpaT U3 MeToAa.

B meToge AomycKaeTcs Haaudye HECKOABKIX OIIepaTOpoOB return, OCOOEHHO ecAy MMe-
10TCA ABa 1Au O0/€ee BapMaHTOB BO3BpaTa 13 Hero. Hampumep:

public void MyMeth () {
/]
if (done) return;
/...

if (error) return;

B pannom IpuMepe BO3BpaT U3 MeToa IIPOUCXOAUT B ABYX CAydasX: €CAN MeTO/ 3a-
BepIIaeT CBOIO pa60Ty AN TPOUCXOAUT ommbka. Ho 1mmoap3oBaThbCst TakuM IpueMoM Ipo-
TpaMMHUPOBaHUS CAeAyeT O4YeHb aKKypaTHO. Beap u3-3a camimkoM OOABIIOrO 4YmcAa TOYEK
BO3BpaTa U3 MeTOAa MO>KeT HapyIINTHCSI CTPYKTypa KoJa.

Wrak, HartoMHUM erre pas3: BO3BpaT M3 MeToJa TuUllia void Moxer rIp0M3017[TI/I opu AByX
YCAOBUSAX: TI0 AOCTV>KEHUU 3aKprBaIOIueI7I (1)I/II'ypHOI7I CKOOKM MAU IIpU BBIIIOAHEHUM OIle-
paropa return.

BosapaT 3Ha4YeHunsA

Mertoabl ¢ BO3BpaTOM THIIa void HepeaKO HPUMEHAIOTCS B IIPOTPaMMMpPOBaHUM, TeM
He MeHee, OOABIIMHCTBO METOJOB BO3BpalllaeT KOHKpeTHOe 3HaueHue. B gelicTBureanHOCTU
CIIOCOOHOCTDH BO3BpAlllaTh 3HAUEHNE SBASETCS OAHUM M3 CaMBIX IIOA€3HBIX CBOVICTB MeTOAa.
Bosspar sHaueHms1 y>Ke JAeMOHCTpUpOBaACsi B rdaBe 3 Ha IIpuMepe MeToa Math.Sqrt (),
VICITIOAB30BABIIEIOCS A4S IIOAYYEHIS KBagpaTHOTO KOPH:I.

Bosspamjaemble 3HaueHMs MCIOAL3YIOTCS B IPOIPaMMUPOBAaHMM C CAMBIMU Pa3HBIMU
measmu. B ogumx cayJasiX, KaK B IpuMepe MeTroga Math.Sqgrt (), Bo3BpaliiaemMoe 3HaYeHue
COAEPXKUT pe3yAbTaT HEKOTOPOTO BBIYMCAEHMS, B APYTMIX — OHO MOJXET IIPOCTO YKa3bIBaTb
Ha yCHeIIHOe 1AM HeyJadHOe 3aBeplleHNe METOAd, a B TPETbUX — COAepKaTb KOJ, COCTOSI-
Hus. Ho HesaBucumo oT mpecaegyeMoll LieAM MCIIOAb30BaHME BO3BpalllaeMbIX 3HAUYeHMUIL
SIBASIETCSl HEOTheMAeMOJi YacThIO IIporpaMMuposanns Ha CH.

Aas1 BO3BpaTa 3HaUYeHUs U3 MeTOJAa B BBI3BIBAIOIIYIO YaCTh IIPOrPaMMBI CAYKUT CAeAYIO-
mas popmMa omepaTopa return:

return 3HaveHMHE;

TAe 3HadeHre — DTO KOHKPeTHOe BO3BpallaeMoe 3HaYeH!e.
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Vicnoan3ys BO3BpalllaeMoOe 3HauyeHMe, MOXKHO YCOBEpIIeHCTBOBaTh pacCMaTpMBaBIIMIICS
paHee MeTog AreaPerPerson (). Bmecto Toro 4roObl BEIBOAUTH BeAWYNHY IIAOIIaAy Ha
OAHOTO uel0BeKa, Aydllle BO3BPaTUTh ee u3 ®TOro Mmeroga. Cpeau mpouyux MpeuMyLIecTB
TaKOTO IT0AXOJa cAeAyeT 0co0O OTMETUTh BO3MOSKHOCTH MCIIOAB30BaTh BO3BpalllaeMoe 3Ha-
YyeHMe A4Sl BBIIIOAHEHUs APYIUX BbluMcAeHMi. IIpuBeseHHBII HUKe NpUMep IpeAcTaBAseT
coDOI1 yAyullleHHBINI BapuaHT paccMaTpMBaBIIeNics paHee IIPOTPaMMBbI C yCOBEpIIEHCTBO-
BaHHBIM MeTOAOM AreaPerPerson (), BO3BpalllalOIIMM BeAMYMHY I1A0IJaAM Ha OAHOTO
ye/Z0BeKa BMECTO TOIO, YTOOBI BRIBOAVITD €€.

// BO3BpaTuUTL 3HaueHMe u3 Meroma AreaPerPerson() .
using System;

class Building {
public int Floors; // KOJIMUECTBO 3Taxem
public int Area; // ofmasa Mjomanb 3HaHusd
public int Occupants; // KOJIMYECTBO XUJILLIOB

// BOBBpaTMTh BeJMUMHY ILJIOWANM Ha ONHOT'O UYeJIOBEeKa,
public int AreaPerPerson () {
return Area / Occupants;

}

// Vlcnosb30BaThL 3HAUEHME, BO3Bpamaemoe meTonmoMm AreaPerPerson!) .
class BuildingDemo {
static void Main () {
Building house = new Building();
Building office = new Building();
int areaPP; // mnjomanb Ha OOHOTO dYeJIOBEKa

// TpUCBOWTL BHAUeHMs I[OJsAM B oObekTe house.
house.Occupants = 4;

house.Area = 2500;

house.Floors = 2;

// TprCBOMUTL 3HAUYEHMS NOJAM B oObekre office.
office.Occupants = 25;

office.Area = 4200;

office.Floors = 3;

// TloyuMTh [JIOWANbL HA OMOHOTO UeJIOBEeKa B XMUJIOM IOME.
areaPP = house.AreaPerPerson();

Console.WriteLine ("JoM mMmeeT:\n " +
house.Floors + " srTaxa\n " +
house.Occupants + " xwunbual\n " +
house.Area +
" kB. dyToB OoOmWeN nJjomanu, m3 Hux\n " +

areaPP + " npumxoIMTCA Ha OIOHOTO uejioBeka'");
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Console.WriteLine () ;

// TloyuMThb IJIOWANL Ha OMOHOTO UEJIOBEKA B YUPEXICHUM.
areaPP = office.AreaPerPerson();

Console.WritelLine ("YupexneHue mveeT:\n " +
office.Floors + " sraxa\n " +
office.Occupants + " pa6orumkoe\n " +
office.Area +
" kB. QyTOB OOWeN owamu, us3 Hux\n " +
areaPP + " npmumxommMTCcsa Ha OIOHOT'O uejioBeka");

Ora nporpaMma JaeT TaKOJ XKe pe3yAbTarT, KakK 1 IIpexJe.

B aanHoMI nporpamme o6paTMTe BHIMaHIE Ha cJeJymomiee: KOrJa  MeTOo/
AreaPerPerson () BbI3bIBA€TCsI, OH YyKa3bIBaeTCs B HpaBOI?I 4yacTu oIeparopa IIpucBanBa-
HUSI. A B A€BOW 4YaCTU DTOTO oreparopa yKa3bIBaeTCsl IlepeMeHHas, KOTOPOV Iepesaercs
3HaYeHMe, BO3BpaljaeMoe MeToAoM AreaPerPerson (). CaeaoBaTeabHO, IOCAE BBIIIOAHE-
HILS OTIepaTopa

areaPP = house.AreaPerPerson () ;

B IICPeMEHHON areaPP cOXpaHAeTCsI BeAnMdMHA I1A0Iaay Ha OAHOTO 4YeAOBeKa B JKMAOM
aome (00BeKT house).

ObpaTuTte Tak>Ke BHUMaHUE Ha TO, UTO Tellepb MeTO4 AreaPerPerson () uMMeeT BO3Bpa-
IaeMBIN TUI int. DTO O3HaYaeT, YTO OH OyJAeT BO3BpaIliaTh IleJ0e 3HadeHUe BHI3BIBAIONIeN
yacTu mporpaMmmel. Tur, BosBpalllaeMblil METOAOM, MMeeT O4eHb DOAbIIOe 3HadeHue, IO-
CKOABKY TUII AaHHBIX, BO3BpaIllaéMbIX METOAOM, AO0AKeH OBITh COBMECTUM C BO3BpaIiaeMBbIM
TUIOM, YKa3aHHBIM B MeToge. Tak, ecau MeTo4 A0AXKeH BO3BpalllaTh daHHBIe Tuia double,
TO B HEM CAeAyeT HeIPeMEeHHO yKa3aTh BO3BpalllaeMblll Tull double.

HecmoTtps Ha TO uTO IIpuBeJeHHas! BhIIIe IIporpaMMa BepHa, OHa, TeM He MeHee, Halllca-
Ha He coBceM d(PPeKTNBHO. B wacTHOCTH, B Hell MOXXHO BIIOAHe OOOWTICH Oe3 IepeMeHHOI
areaPP, yka3aB BBI30B MeTOAa AreaPerPerson () HEIIOCPeACTBEHHO B OIllepaTope, Coaep-
JKalreM BbhI3OB MeToga WriteLine (), Kak MOKa3aHO HILKE.

Console.WriteLine ("JoM mMmeeT:\n " +
house.Floors + " sTaxa\n " +
house.Occupants + " xwunbual\n " +
house.Area +
" kB. dyrToB obmen miomamnu, m3 Hux\n " +
house.AreaPerPerson () +
" ODpUxXOIMTCSA Ha OOHOTO dejioBeka');

B aanHOM cayyae IIpM BHIIIOAHEHUM Olleparopa, COJep>Kalllero BBI30B MeToJa
WriteLine (), aBTOMaTU4YeCKM BBI3bIBAeTCsI MeTO4 house.AreaPerPerson (), a BO3-
BpalljaeMoe MM 3HadeHMe IepejaeTcsi MeTrody WriteLine (). Kpome Toro, Beisos Meroga
AreaPerPerson () MOXKHO MCIOAB30BaTh BCAKNMI pas, KOTda TpeOyeTcs IOAYyIUTH BeAUdN-
Hy I1A0IaAM Ha OAHOTO YeAoBeKa AAs KOHKPeTHOTo o0bekTa Tuila Building. Hampumep,
B IIPUBEAEHHOM HIDKe OIlepaTope CPaBHMBAIOTCS BeAMYMHBI I1A0IaAM Ha OAHOIO 4YeAOBeKa
A4S ABYX 3AaHVIA.

if (bl.AreaPerPerson() > b2.AreaPerPerson())
Console.WriteLine ("B smaHum bl 6GoJsiblie MecTa OJjd Kaxooro uejiopeka") ;
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Ucnonb3oBaHue napameTpoB

IIpu BHI3OBE MeTOAa eMy MOXKHO IlepeaTh OAHO MAM HECKOABKO 3HadeHUil. 3HauyeHMe,
rnepegaBaeMoe MeTOAY, Ha3bIBAETCSA ApZYyMeHmoM. A IlepeMeHHas, I10Aydalollas apryMeHT,
Ha3BIBAETCS POPMANGHLIM NAPAMEMPOM, AW TPOCTO napamempom. IlapameTpsl 0OBABAAIOT-
cs1 B CKOOKax mocae mMeHM MeToga. CHHTaKcuC OOBsSBAEHNS IlapaMeTpOB TaKOil JKe, Kak
7 y TlepeMeHHEBIX. A 001acThi0 AeVICTBUS ITapaMeTpOB ABAJETCA TeAO MeToJa. 3a MCKAIode-
HUeM OCOOBIX cAydyaeB Ilepejault apIyMeHTOB MeTOAy, HapaMeTphl AeMCTBYIOT TakK Ke, KaK U
A100BIe ApyTe TIepeMeHHEIe.

Hioxe nmpusejeH mpumMep HPOrpaMMBI, B KOTOPOM AeMOHCTpUpYeTCs IpUMeHeHNe I1a-
pamerpa. B xaacce ChkNum JICIIOAB3YeTCsI MeTO4, IsPrime (), KOTOpHIVI BO3BpallaeT 3Ha-
JeHMe true, ecau eMy IlepejaeTcs 3HauyeHMe, SBASIONIeecs IMPOCTHIM 4KucAOM. B mporus-
HOM cAydJae OH BO3BpalaeT 3HaueHne false. CaejoBaTeabHO, BO3BpaIljaeMBIM AAs METOJa
IsPrime () siBAsIeTCsl TUII bool.

// TpocTol npuMmep MNPUMEHEeHMS apameTrpa.
using System;

class ChkNum ({
// BOBBpaTuMThL 3HaUeHMe true, ecyau 3HaUYeHUe
// mnapaMmeTpa X OKaxeTCs MPOCTHM YMCJIOM.
public bool IsPrime (int x) {
if (x <= 1) return false;.

for (i
(

t i=2; 1 <= x/1i; 1i++)
1f( =

n
X %1) == 0) return false;

return true;

class ParmDemo {
static void Main () {
ChkNum ob = new ChkNum() ;

for (int i=2; 1 < 10; i++)
if (ob.IsPrime(i)) Console.WriteLine(i + " mpocToe umcijo.");
else Console.WritelLine (i + " HempocToe umucjo.");

Bor kaxoii pe3yabTaT gaeT BBIIIOAHEHIUE STON IIPOTPaMMEL.

NIPOCTOE YMCJIO.
pOCTOE YUCJIO.
HENPOCTOE UYUCJIO.
IPOCTOE YMCJIO.
HENPOCTOE UYUCJIO.
pOCTOE YUCJIO.
HENPOCTOe UYMUCJIO.
HENPOCTOE UYUCJIO.

O 00 Joy Ul Wb

B aanmoit mporpamme meToZ IsPrime () BBI3BIBAeTCA BOCEMb pa3, U KaXKABI pa3 eMmy
nepejaercs Apyroe 3HaueHme. ITpoanaamsupyem 9TOT mpoljecc 6oaee moapoOHo. ITpexae



MmaBa 6. BBeneHue B Knacchbl, 06beKTbl U MeToabl 163

BCEro O6paTI/ITe BHIMMaHIIe Ha TO, KaK BBI3BIBAeTCSI MeTo4 IsPrime (). Ero apryMeHT yKa3bI-
BaeTcs B ckoOkax. Korga Metros IsPrime () BBI3bIBAeTCs B MHEePBBI pa3, eMy Iepesaercs 3Ha-
yenne 2. CaepoBaTeabHO, KOIJda MeTOA IsPrime () HauMHaeT BBIIIOAHSTHCS, €ro nmapameTrp
X IIpUHUMaeT 3HadeHue 2. Hpm BTOPOM BBI30BE DTOTO METOJA €Tr0 MapamMeTp X NPUHUMAeT
3HaueHue 3, IpU TPeThbeM BbI30BE — 3HAYEeHUe 4 u 1.2. Takum O6paSOM,3HaquM& nepe-
JAaBaeMoe MeTody IsPrime () B KauyecTBe apryMeHTa IIPU €ro BBI30Be, IIPeACTaBAsIET cobort
3HaYeHNe, KOTOpoe IPUHNMAET €T0 apaMeTp X.

Y Metosa MoOKeT OBITh HE TOABKO OAVIH, HO ¥ HECKOAbKO mapaMeTpoB. Kaxxapiir ero na-
pametp OOBSIBASIETCSI, OTACASISICH OT APYyroro 3arsIToin. B kauecrBe npuMepa HICKe IpuBe-
A€H KAaaccC ChkNum,KOTopmﬂ pacimpen AOTIOAHUTEABHBIM METOAO0M LeastComFactor (),
BO3BpPALAIOIVIM HaMMEeHbLINIL OOIIMIT MHOXUTEAD ABYX €TO apryMeHTOB. MupiMu caosa-
MU, DTOT MeTO/ BO3BpallaeT HaMeHbITlee YNCA0, Ha KOTOpoe oba ero aprymeHTra AeAsITCs
HaneAao.

// IobaBuUTb MeTOmH, MNPUHMMAKIMNA IBa aplyMEeHTa.

using System;

class ChkNum ({
// BO3BpaTuMTh 3HAUeHME true, eCcJu SHadeHUe
// napaMeTpa X OKaxXeTCd IIPOCTBIM YMCJIOM.
public bool IsPrime (int x) {

if(x <= 1) return false;

for (int 1i=2; i <= x/1i; i++)
if((x %i) == 0) return false;

return true;
// BO3BpPaTUTL HAVMMEHBUUM OOWMIA MHOXUTED .
public int LeastComFactor (int a, int b) {
int max;
if (IsPrime(a) || IsPrime (b)) return 1;
max = a < b ? a : b;

for (int i=2; 1 <= max/2; i++)
i) _

if (((a%i) == 0) && ((b%i) == 0)) return i;
return 1;
}
}
class ParmDemo {
static void Main () {
ChkNum ob = new ChkNum() ;

int a, b;

for(int i=2; 1 < 10; i++)
if (ob.IsPrime(i)) Console.WriteLine (i + " mnpocToe umcmo.");
else Console.WriteLine (i + " HempocToe umucio.");
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a =717;

b = 8;

Console.WritelLine ("HavMeHbmmi OOMMUIM MHOXMTEJb umces " +
a+"unw" + b+ " paBen " +
ob.LeastComFactor(a, b));

a = 100;

b = 8;

Console.WritelLine ("HavMeHbmmi OOMMUIM MHOXMTEJIbL umces " +
a+"unw" + b+ " paBen " +
ob.LeastComFactor(a, b));

a = 100;

b = 175;

Console.WritelLine ("HavMeHbmmi OOMMUM MHOXMTEJbL umces " +

a+"unw" + b+ " paBen " +
ob.LeastComFactor(a, b));

OGpaTI/ITe BHUMaHIE Ha CJAeAylollee: KOrda BbBI3BIBAETCSI METOA LeastComFactor (),
€T0 apryMeHThl TaKXe pPas3AeAsliOTCs 3arsIThIMU. Hixe IpuBeAEH pe3yAbTaT BBIITOAHEHS
ZAHHOV IIPOTrPaMMBL.

IPpOCTOE UYMCJIO.

NPOCTOE UYMCJIO.

HENPOCTOEe YUCIIO.

IPOCTOE UYUCJIO.

HENpOoCTOe YUCJIIO.

IPOCTOE UYUCJIIO.

HENpOCTOe YUCIIO.

HENpPOCTOEe UUCJIIO.

HauvmMmeHbmMi OOWMM MHOXMUTEJIb uMcesl /7 M 8 paBeH 1
HamMmenbmmy obOmmii MHOXMTesb umces 100 m 8 paBen 2
HamMmenbmmy obmmit MHOXMTesb umces 100 m 75 paBeH 5

O 00 J oy U W N

Ecam B MeTOze MCIIOAB3yeTcsi HECKOABKO IlapaMeTpoOB, TO A4Sl KaXKAOIO M3 HMX yKa3bl-
BaeTCs CBOM TUII, OTAMYAIOIIMIICSA OT Apyrux. Hanmpumep, npuseJeHHbI HIKe KO SABASETCS
BIIOAHE AOITyCTUMBIM.

int MyMeth (int a, double b, float c) {
/...

ﬂOﬁaBﬂeHMe napamMmeTpusnpoBaHHOro meroga B kKnacc Building

C noMoupio NapamMeTpu3MpOBaHHOIO MeTOAa MOXHO AOINOAHUTH KAacc Building Ho-
BLIM CPEACTBOM, MO3BOASIOIIMM BBIUMCAATh MaKCUMaAbHOE KOAMYECTBO JKMABLIOB B 34aHIN,
UCXO4S U3 OIpeAeAeHHON BeAMYMHLI MMHMMAABHON I1A0INaJM Ha OAHOTO 4eloBeKa. DTUM
HOBBIM CPeACTBOM SBASIETCS IPUBEAEHHBIN HIDKe MeTo4 MaxOccupant ().

// BO3BpaTUTh MaKCMMaJIbHOE KOJIMUECTBO UEJIOBEK, 3aHMManiMX 3IOaHue,
// McxXomsa M3 BaOaHHOM MMHMMAJIBHOM IJIOWAIM Ha ONHOTO uUeJioBeKa.
public int MaxOccupant (int minArea) {

return Area / minArea;
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Korga Bri3piBaeTcss merog MaxOccupant (), ero napameTrp minArea IIpUHVIMaeT BeAU-
YUHY HEOoOXOAMMOV MIHUMAaABHON IIA0IIaAy Ha OAHOTO 4yeaoBeka. Ha DTy BEAUIUHY ACAUT-
cs1 obIIast 1AoIaAb 34aHus IIpU BBIIIOAHEHUM AAHHOTO METOAA, I10CJ€ Yero OH BO3BpalllaeT
pesyabrar.

Hioxe npusegen Bech Kaacc Building, BKawouas 1 MeTog MaxOccupant () .

/*
IoBaBUTh NapaMeTPM3MPOBAHHBIN METOI, BBUMCJIISOLMN
MakCMMaJIbHOEe KOJIMYECTBO UYeJIOBEK, KOTOPHE MOTIYT
3aHMMATh 3OaHMe, MCXOOS M3 3aIaHHOM MUHMMAJIbHOM
nJjomany Ha OJOHOTO dYeJjIoBeKa.

*/
using System;

class Building {
public int Floors; // KOJIUUECTBO 3Taxemn
public int Area; // ofmasd Ijomanb SHaHusd
public int Occupants; // KOJIMYECTBO XMUJILLOB

// BOBBpaTUTh IIOWAaIbHa ONHOTO UYeJIOBEKa.
public int AreaPerPerson() {
return Area / Occupants;

// BO3BpaTUTb MaKCUMAJIbHOE KOJIMUECTBO UEJIOBEK, S3aHMMAKIMX 3IaHue,
// ncxXomsa M3 BalaHHOM MUHMMAJIBHOM IJIONAIM Ha ONHOTO uYeJioBeKa.
public int MaxOccupant (int minArea) {

return Area / minArea;

// VicnombzoBaTh MeTom MaxOccupant () .
class BuildingDemo {
static void Main () {
Building house = new Building();
Building office = new Building();

// TpUCBOWTL 3HAUeHMs I[OJsAM B OoOBekTe house.
house.Occupants = 4;
house.Area = 2500;
house.Floors = 2;

// TpucBOUTL 3HaueHus oJssM B obbekTe office.
office.Occupants = 25;
office.Area = 4200;
office.Floors = 3;

Console.WritelLine ("MakcuMaJIbHOE KOJMUECTBO UeJIOBEeK B jJome, \n" +
"ecnM Ha KaXIZOT'O IOOJDKHO HNPUXOIMUTbCS " +
300 + " xB. dyTOB: " +
house.MaxOccupant (300)) ;

Console.WriteLine ("MakcuMaJibHOE KOJIMUECTBO UejoBek " +
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"B yupexnmeHuu, \n" +

"ecnIM Ha KaXOOTO IOOJDKHO HNPpUXOIMUTbCS " +
300 + " xB. ObyTomB: " +
office.MaxOccupant (300)) ;

BrinmoaHeH1e 9TOM IIporpaMmsl gaeT CAeAleH_U/HZ pesyabTar.

MaxkcyMaJsibHOE KOJIMYECTBO UYEJIOBEK B IOMe,

eCcyM Ha Kaxngoro noJxkHO npuxomurbcsa 300 xB. ¢yTom: 8
MakcuMaJibHOE KOJIMUECTBO UEJIOBEK B yUpPEeXIeHUHU,

eCcyM Ha KaxXOoro noJrkHO npuxomutbcesa 300 xB. dyTom: 14

UcknioyeHune HeJOCTynHOro Kkoga

IIpu cozgannm MeTo40B caeayeT UCKAIOYUTDh CUTYalIio, IPpU KOTOPOJ 9acTh KO4a HE MO-
>KeT OBITh BBIIIOAHEHA HM TP KaKMX OOCTOATeAbCTBaX. TaKoil KOA Ha3bIBAETCS HE)OCTYNnHOIM
u cuuraercs B C# HEIPaBUAbHBIM. Ecan cosagath MeTo4, cogeprKarmit HEAOCTYIHBIN KOA,
KOMITUASTOP BBIAACT TIpeaynpeXxaaiolnee COOOIIeHre COOTBETCTBYIOIIETO COAepKaHMA.
PaccMoTpuM caeayromuii mpuMep Koga.

public void MyMeth () {
char a, b;

/..

if (a==b) {
Console.WritelLine ("paBHo") ;
return;

} else {
Console.WritelLine ("He paBHO") ;
return;

}

Console.WritelLine ("oT0o HemocTymnHEM kOO") ;

B asannom npuMmepe BO3BpaT 13 meroda MyMeth () Bcerga mpomcxoauT A0 BBHIIIOAHEHUS
I0CA€AHero orieparopa, CoAep>Kallero BbI30B MeToda WriteLine (). Ecan mormsiTaThCst
CKOMIAUPOBATH DTOT KOA, TO 6yAeT BBIJAHO IIpeAyIpexkaaroliiee cooOdienne. Boobime ro-
BOPsI, HEAOCTYIIHBI KOZ CIUTAeTCsI OIINOKO OpOTrpaMMUPOBaHNsI, U TIODTOMY IIpeayIpe-
KAEHUSI O TAKOM KOJe CAeAyeT BOCIIPMHUMATh BCePhes.

KoHcTpykTOpbI

B mpmBeseHHBIX BBIINIe IIpUMepax IpOorpaMM IlepeMeHHbIe DK3eMILAsdpa KakKA0To OObeK-
Ta TMHa Building HOPUXOAUAOCh MHMIIMAAU3UPOBATh BPYYHYIO, UCIIOAB3Ys, B 4aCTHOCTH,
CA€AYIOUIYIO IT0CAeA0BaTeAbHOCTD OIIEPAaTOPOB.

house.Occupants = 4;
house.Area = 2500;
house.Floors = 2;
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Takoi1 mpreM OOBIYHO He MpPMMeHsAeTCs B IpodeccnoHaabHO HammcaHnHoM Koge C#. Kpo-
Me TOro, OH upeBaT OIMOKaMU (BBl MOXKETe IIPOCTO 3a0bITh MHUIINAAN3UPOBATh OAHO U3 IIO-
aeitr). Bmpouem, cyIiecTsyeT Aydmmuii crocod pemmTh MOA00HYIO 3ajady: BOCIIOAL30BaThCS
KOHCTPYKTOPOM.

Korempyxkmop vHMIMaAM3UpPyeT OOLEKT IpM ero co3jaHmy. Y KOHCTPYKTOpa TaKoe >Ke
MMsI, KaK ¥ Y eTo KJacca, a C TOUYKM 3peHNs CUHTaKCuca OH 11ogooeH Metoay. Ho y KOHCTpyK-
TOpOB HeT BO3BpalllaeMOTO THMIIa, yKa3biBaeMoro sBHO. Hiskxe mpusesena obmias ¢dpopma
KOHCTPYKTOpa.

OOCTyH MMs Kjacca (CHMCOK mnapaMeTpoB) |
// TeJyio KOHCTPpYyKTOpa

Kax mpaBuao, KOHCTPYKTOp MCIIOAB3YeTCs AAsl 3ajaHus IepBOHayaAbHbIX 3HAYeHUII IIe-
PEMEeHHBIX DK3eMILAsIpa, OIpejeleHHBIX B KAacce, VAU K€ AASl BHITOAHEHNS AIOOBIX Apyrux
YCTaHOBOYHBIX IIPOLIeAYpP, KOTOpPhIE Tpe6y10Tcs1 AASL CO3AaHUST TIOAHOCTBIO Cc])opMMpOBaH—
HOTO oOnBekTa. Kpome TOrO, mocryrm oBBIMHO TpejcTaBaseT coboit MoAuduUKaTOp AOCTyma
Tna public, IIOCKOABKY KOHCTPYKTOPBI 3ayacTylO BBI3BIBAIOTCA B Kaacce. A crnmcox ma-
paMeTpoB MOXKET OBITh KakK IyCTBIM, TaK M COCTOAIINMM I3 OAHOTO 1Ay 004ee yKa3blBaeMBIX
rapaMeTpoOB.

Y Bcex KaaccoB MMEIOTCSl KOHCTPYKTOPBI, HE3aBUCUMO OT TOTO, OIpeAeAUTe Bbl UX UAU
HeT, mockoapKy B C# aBromMaTHUecKu HpejoCTaBAseTCsl KOHCTPYKTOP, MCIIOAb3YeMBIN I10
YMOAYAHMIO ¥ WMHUIMAAVBUPYIOIINI BCe II€pEMEHHbIE DK3eMIIAsdpa MX 3HAYEHUSAMU II0
yMoA4aHUIO. /As GOABIIMHCTBA TUIIOB JAHHBIX 3HAYeHMEM IO YMOAYaHMUIO SBASETCA HYy-
A€eBoe, AAst Tuna bool — 3HaveHme false, a 4451 CCBIAOYHBIX TUIIOB — IIyCTO€ 3HA4YEHNeE.
Ho kak TOABKO BBHI OIpejeAnTe CBOI COOCTBEHHBIN KOHCTPYKTOP, TO KOHCTPYKTOP MO YMOA-
YyaHUIO OOABIIIE He VICITOAB3YETCA.

Husxe npusegeH mpocToii IpuMep MpUMeHeHNsI KOHCTPYKTOopa.

// TIpOCTOM KOHCTPYKTOP.
using System;

class MyClass {
public int x;

public MyClass () {
x = 10;

class ConsDemo {
static void Main () {
MyClass tl = new MyClass()
MyClass t2 = new MyClass ()

Console.WriteLine(tl.x + " " + t2.x);

B sanHOM npuMepe KOHCTPYKTOp Kaacca MyClass MMeeT CAeAYIOIINIA BUA,
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public MyClass () {
x = 10;

ObpaTtute BHMMaHMe Ha TO, YTO BTOT KOHCTPYKTOp OOO3HauaeTca Kak public. Jeao
B TOM, 4YTO OH AO/KEH BBI3BIBATbCSA M3 KOAa, OIpese/leHHOIO 3a IipejedaMM ero Kaacca.
B ®TOM KOHCTpyKTOpE HepeMeHHON DK3eMIlAspa Kaacca MyClass HOpucBaMBaeTCs 3Haue-
uue 10. OH BBHI3BIBaeTCs B OllepaTope new Ipu co3januu oovekTa. Hammpumep, B caeayiormeit
CTpOKe:

MyClass tl = new MyClass();

KOHCTPYKTOp MyClass () BBI3HIBaeTCs A4 oObekTa tl, mpucBamBasl IlepeMeHHON ero DK-
semmnaspa tl.x sHagenue 10. To >xe camoe mpoucxoaut u A4s oowekTa t2. ITocae KoHCTpY-
MpOBaHUs TlepeMeHHas t2.x ByJeT cojep>kaTb To ke camoe 3HadeHre 10. Takum obpasom,
BBIIIOAHEHMe IIPUBEAEHHOTO BhIIIe KOAa IIPUBeAeT K CAeAyIoleMy pe3yAbTaTy.

10 10

I'IapameTpusupOBaHHble KOHCTPYKTOPbI

B npeapigynieM IIpVIMepe MCIIOAb30BaACs KOHCTPYKTOP Oe3 ITapaMeTpOB. B HEKOTOPBIX
CAy4JasiX DTOTO OKa3bIBaeTCsA AOCTAaTOYHO, HO 3a4acTylO KOHCTPYKTOpP, AOA’KEH IIPpUHNMAaTh
OAVIH 1411 HECKOAbKO IIapaMeTpPOB. B KOHCTPYKTOP ITapaMeTpPbl BBOAJTCI TaKNIM JKe o6pa30M,
KakK 11 B METOA. ,Z],A}I DTOTO AOCTAaTOYHO OOBSIBUTh UX B CKOOKax IT10CA€ MMEHU KOHCTPYKTOpa.
Hixe InpuBeAeH IpUMep IIPUMEHEHN: IMapaMeTpU3NPOBaHHOIO KOHCTPYKTOpa MyClas S.

// TlapaMeTpu3MPOBAHHE KOHCTPYKTOP.
using System;

class MyClass {
public int x;

public MyClass (int i) |
X = 1;
}
}

class ParmConsDemo {
static void Main() {
MyClass tl = new MyClass (10);
MyClass t2 = new MyClass (88);

Console.WriteLine(tl.x + " " + t2.x);

ITpu BEIITOAHEHNM HTOTO KOAA IT0AyYaeTcs CAeAYIOIIil pe3yAbTarT.
10 88

B aannom BapuaHTe KOHCTpyKTOpa MyClass () ompezeAeH mapaMerp i, C IOMOIIIBIO
KOTOPOIO MHULMAAU3MPYeTCsl IlepeMeHHas 3»k3eMnasgpa x. [losToMy HOpu BBIIIOAHEHUM
cAeayromen CTPOKM KoJa:
MyClass tl = new MyClass (10);

napameTpy i IepejaeTcs 3Ha4eH1ne, KOTopoe 3aTeM IIpUCBanBaeTClL HepeMeHHOﬁ X.



MmaBa 6. BBeneHue B Knacchbl, 06beKThbl U MeToabl 169

Ho6aBneHne KOHCTPYKTOpa B Knacc Building

Kaacc Building MOXHO ycOBepIIEHCTBOBaTh, A00aBUB B HETO KOHCTPYKTOpP, aBTOMaTu-
YeCcKm MHmumaAMSMpyKnuMﬁ moas Floors, Area u Occupants IIpu CO34aHUU oOBbeKTa.
ObpatnTte ocoboe BHIMaHIE Ha TO, KaK CO34al0TCsI 0OBeKTHI KAacca Building

// DoBaBUTb KOHCTPYKTOP B kJjlacc Building.
using System;

class Building {
public int Floors; // KOJMYECTBO B3Taxein
public int Area; // ofmasa myomanb 3OaHMS
public int Occupants; // KOJIMYECTBO XUJILLIOB

// TlapaMeTpusMpOBAHHE KOHCTPYKTOP IOJsa kJjacca Building.
public Building(int £, int a, int o) {

Floors = £f;

Area = a;

Occupants = o;

}

// BoO3BpaTuTh [JIOmWAaAOb Ha OIHOTO YeJIoBeKa.
public int AreaPerPerson() {
return Area / Occupants;

}

// BOBBpaTMTI: MaKCHMaJIbHOE KOJIMYeCTBO 4YeJIOBEK, 3aHMMaKIMX 3IOaHue,
// MCcxXomsa M3 BamaHHOM MMHMMAJIBHOM IJIOWAIM Ha ONHOTO UeJioBeKa.
public int MaxOccupant (int minArea) {

return Area / minArea;

}

// VICHOJIb30BAThH [NapaMeTPM3VMPOBAHHEI KOHCTPYKTOP Kjacca Building.
class BuildingDemo {
static void Main () {
Building house = new Building(2, 2500, 4);
Building office = new Building (3, 4200, 25);

Console.WritelLine ("MakcHMajbHOE KOJMUYECTBO UEJIOBEK B mome, \n" +
"ecau Ha KaxXIOT'O OOJIKHO HNpuxoamTbcsa " +
300 ,+ " xB. QyTomB: " +
house.MaxOccupant (300)) ;

Console.WritelLine ("MakcuMaJibHOE KOJIMUYECTBO YejoBek " +
"B yupexnmenuu, \n" +
"ecau Ha KaxXIOT'O OOJIKHO HNpuxoamMTbca " +
300 + " xB. QOyTOB: " +
office.MaxOccupant (300));

PESYALTE:IT BBITIOAHEHUST DTON IIporpaMMbl OKa3bIBa€TCsI TaKMM JKe, KaK 1 B HpeABIAyH_[eIZ
€e BepCuIL.
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Oba oobekTa, house n office, Op1aAU VHUIAaAU3VPOBaHbl KOHCTPYKTOpPOM Building ()
OpM uMX CO3JaHMM B COOTBETCTBUM C IapaMeTpaMl, YKa3aHHBIMM B DTOM KOHCTPYKTOPeE.
Hampuwmep, B cTpoke

Building house = new Building (2, 2500, 4);

KOHCTPYKTOpPY Building () mepeaarorcsa sHadenus 2, 2500 u 4 mpu co3gaHnM HOBOTO OOBEK-
ta. CaeaoBaTeapHO, B KONMAX IePEeMEHHBIX DK3eMmIlasdpa Floors, Area m Occupants
oOBekTa house OyayT XpaHMUThCA 3HaueHM: 2, 2500 1 4 COOTBETCTBEHHO.

Ewe pa3 06 oneparope new

Terreps, Xorga BBl OAMKe O3HAaKOMUANCH C KAacCaMM M UX KOHCTPYKTOpaMU, BepHeMCs
K OIlepaTopy new, 4ToOBl pacCMOTpeTh ero 6oaee moApobHO. B oTHOmIEHNN Kaaccos oOIas
$opma omepaTopa new Takosa:

new muMs _Kjiacca ( CHMCOK‘_apl"yMeHTOB)

rae mMs_kjacca oOO3HadaeT MM KJacca, peaan3yeMOTO B BMJe 9K3eMIIAsdpa ero OOBeKTa.
A mms kjacca C MOCAeAYIOIUMIM CKOOKaMM 0Do3HavaeT KOHCTPYKTOp BTOro Kaacca. Ecam
B KJacce He OIIpejeleH eTo COOCTBEHHBINI KOHCTPYKTOp, TO B OIlepaTope new OyJeT MCIIO0Ab-
30BaH KOHCTPYKTOp, IpegocTaBaseMsiii B C# 1o ymoadanuio. CaeaoBaTeabHO, OlepaTop new
MO>KeT OBITh MCIIOAB30BaH 4451 CO3JaHMs 00beKTa, OTHOCSIIErocs K KAaccy A1000To THa.

OmnepatnBHas MaMATh He OECKOHEYHa, ¥ ITODTOMY BITOAHE BO3MOSKHO, UTO OIlepaTOpy
New He yJacTcs pacipejeanTh NMaMATh AAd OObeKTa M3-3a HeXBaTK!U MMeIOIIerics orepaTyB-
HOI IaMATH. B ®TOM caydyae BOZHMKaeT MCKAIOYMTeAbHas CUTYalyisl BO BpeMs BBIITOAHEHIT
(moapobrHee 06 06pabOTKe MCKAIOUMTEABHBIX CUTyalluil pedsb IoJAeT B raase 13). B mpume-
pax mporpaMM, IpUBeAEHHBIX B DTOM KHNIe, CUTyallls, CBsA3aHHas C McYepIlaHueM oIlepa-
TUBHON NaMATH, He YYUTHIBAETCsA, HO IIpM HaMMCaHUI peaAbHBIX IIPOTpaMM TaKylO BO3MOXK-
HOCTB, BepOSsITHO, IPUAETCS IPUHUMAaTh BO BHIMaHIe.

anIMeHeHVIe onepartopa new BMeCcTe C TUnamMm 3Ha4YeHum

B cBsI3u ¢ M3A0>KeHHBIM BBILIe BO3HMKAET Pe30HHBII BOIIPOC: IIOYeMy OIlepaTOp New He-
IIe1ecoo0pa3HO IPUMEHATh K IepeMeHHBIM TaKMX TUIIOB 3HaueHui, Kak int mam float?
B C# mepemenHas TuIla 3HaYeHMsI COAEPKMUT CBoe cOOCTBeHHOe 3HadeHme. IlamaATs a4 xpa-
HeHUs DTOTO 3HAYeHMS BbIAeAseTCs aBTOMaTUJYeckKy BO BpeMs HporoHa nporpammel. Caezo-
BaTeABHO, pacIpejeaaTh MaMsATh SBHEIM 00pa3oM C IOMOIIIBIO OIlepaTopa new HeT HUKaKO
HeoOxoaumocTu. C gpyroit CTOPOHEL, B IIepPeMeHHON CCBLAOYHOIO TUIIA XPaHUTCs CChLAKA Ha
OOBEKT, U1 IOPTOMY ITaMATh AAs XpaHeHMsI DTOTO0 0ObeKTa J0AKHa pacIpeieasThCs AMHaMI-
YecKM BO BpeMsl BhIIIOAHEHUs IIPOrpaMMBbl.

baarogapst ToMy 4TO OCHOBHBIE THUIIBI JaHHBIX, HallpyMep int mam char, He Ipeobpa-
3YIOTCSI B CCBLAOYHBIE TUIIBI, CYILIECTBEHHO ITOBBIIIAETCS IPOU3BOAUTEABHOCTh IIPOrPaMMBEL.
Bear nmpu mcrioap3oBaHnm CCBLAOYHOIO TUIIA CYLIECTBYeT yPOBEHb KOCBEHHOCTH, IIOBBIIIAO-
Uit U3AEPKKM Ha JOCTYH K KaXKA0My 00BekTy. Takol ypoBeHh KOCBEHHOCTH MCKAIOYaeTCst
IpU UCIOAB30BAHNY TUIIA 3HAYEHMS.

Ho paau untepeca caeayeT Bce ke OTMETUTD, UTO OIEpaTOP New paspellaeTcs MCIOAb-
30BaTh BMecCTe C TUIIaMIl 3HaueHI1, KaK IIOKa3bIBaeT CAeAyIOIUII IpuMep.

int i = new int();
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IIpu ®TOM A4 TUIA int BHI3BIBAETCA KOHCTPYKTOP, MHULMAAUBUPYIOUIUI 10 yMOA-
YaHHUIO IlepeMeHHyIO i HyaeBbIM 3HaueHUeM. B kadecTse mIpumepa paccCMOTPUM TaKylO
IporpaMmy.

// VIcrosib30BaThL ONEPATOP NEW BMECTE C TUIIOM 3HAUEHUS.
using System;

class newValue {
static void Main () {
int 1 = new int(); // MHMUMAIU3UPOBATH MNEPEMEHHYI 1 HYJIEBHIM B3HAUEHUEM

Console.Writeline ("3HaueHue nepemeHHOM i paBHOo: " + 1i);

BrinoaHeHue 9ToJt IporpaMMBI gaeT cAeAyIOIIuii pe3yabTar.
3HauyeHMe nepeMmeHHOM 1 paBHO: 0

Kak moxaspiBaeT pe3yabTaT BBIIIOAHEHM: AaHHOV IPOTPaMMBI, IepeMeHHas 1 MHMIIMA-
AUBUpPYeTCsl HyAeBBIM 3HadyeHMeM. HamoMmHmM, 4to ecam He MpUMMEHUTH OIlepaTop NEw, TO
IlepeMeHHasl i OKa’KeTCsl HEeMHMIMAAM3MPOBAHHON. DTO MOXKeT IPUBECTM K OIIMOKe IIpu
IIOIBITKE BOCITOAB30BaThCS €10 B OIlepaTope, coJep>KallleM BHI30B MeToda WriteLine (),
ecau IpeaBapUTeAbHO He 3aaTh ee 3HaYeHue SBHEIM 00pa3oM.

B obiem, obpalieHne K oriepaTopy new AAs A1060TO TUITa 3HaYEHMsI IIPUBOAUT K BHI3OBY
KOHCTPYKTOPa, MCIOAB3YeMOTO IO YMOAYaHUIO AAs AaHHOTO Tuma. Ho B ®Tom caydae ma-
MATh AVHAMUYECKN He pacripeeAasiercs. OTKpOBEHHO roBopsl, B IIPOrpaMMUPOBaHUU OOBIY-
HO He IIPUHATO I10Ab30BaThCs OIIEPaTOPOM New BMecTe C TUIIaMU 3HaYeHUIA.

“Coopka mycopa” U npuMeHeHne AecCTPyKTOpoB

Kak 06p110 TOKa3aHO BEINIE, MPM MCIOAB30BAHUM OIlepaTopa new CBOOOJAHAs IaMATh
AAsl CO3JaBaeMBIX OOBEKTOB AMHAMUYECKM pacIpeleAseTcs U3 AOCTyIHOI OydepHoit 06-
AacTy OIepaTUBHON MHaMsATH. PazymeeTcs, omepaTuBHas ITaMATh He OGeCKOHeYHa, M ITODTO-
My CBOOOAHO AOCTYITHas HaMATh PaHO MAU IIO3JHO VICYEPIIBIBAeTCs. DTO MOXKET IPUBECTH
K HEyJa4HOMY BBIITOJHEHMIO OIlepaTopa NewW M3-3a HeXBaTKM CBOOOAHON MHaMATU AAS CO3-
AaHNS TpeOyemMoro oobekrta. JIMeHHO IO ®TOI IpUYMHE OAHONM M3 TAaBHBIX (PYHKIUI AIO-
6oV cxeMBI AVMHAMUYECKOTO pacIipeleAeHNs IaMATU SIBAAETCA OCBOOOXKAeHMe CBOOOAHON
MTaMATH OT HeMCIIOAb3yeMBIX OOBeKTOB, YTOOBI cAeAaTh ee JOCTYITHOM AAs ITOCAeAYIOIIero
repepacmpejeseHrsi. Bo MHOIMX s3bIKaX IIPOrPaMMIPOBAHISI OCBODOXKAEHUE pacIpeje-
JAEHHOJI paHee MaMATU OCyIIecTBAseTcs BpyuHylo. Hampumep, B C++ gas sTOM mIeam cay-
xut oneparop delete. Ho B C# mpumensercs Apyroii, 604ee HaAeXXHBIN MOAX04: “coopka
Mmycopa”.

Cucrema "coopkn mycopa" B C# ocBoboXkAaeT HaMATh OT AMINHUX OOBEKTOB aBTOMa-
TUYECKY, AEVICTBYsl He3aMeTHO M ©e3 BCAKOTO BMeIaTeAbCTBa CO CTOPOHBI IIPOrpaMMICTA.
"Cbopka Mycopa" MpPOUCXOAUT CAedyiommMm oOpaszoM. Ecam cchlaku Ha OOBEKT OTCYyTCTBY-
IOT, TO TaKO¥l OOBEKT CYMTAeTCsl HEHYKHBIM, U 3aHMMaeMas UM IIaMATh B MTOTe OCBODOX-
AAeTcsl U HaKallAMBaeTcs. DTa yTMAM3MPOBaHHAs IIaMsTh MOXKeT OBITh 3aTeM paclipejeleHa
A4S APYTUX OOBEKTOB.
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"Cbopka Mycopa” IpPOMCXOAUT AMUIIb BpeMs OT BPeMEHU II0 XOAY BBIIIOAHEHWUs IIPO-
rpaMMel. OHa He COCTOUTCS TOABKO ITOTOMY, 4TO CYIIIeCTBYeT OAVWH MAM ©oaee OOBEKTOB,
KOTOphle OoabIlre He Mcroan3yiorcs. CaeioBaTeAbHO, HeAb3s 3apaHee 3HATh UAN IIPeATIo-
A0XUTB, KOTAa IMEeHHO IIponsoiiger “cbopka mycopa”.

HdecTpyKTOpbl

B sa3pike C# mMeeTcsa BO3MOXKHOCTH OIIpeJeANTh MeTOJ, KOTOPHIN OyAeT BLI3BIBATHCS He-
ITIOCPeACTBEHHO Ilepe] OKOHYaTeABHBIM VHUUYTOXKeHHeM OOBeKTa CHucTeMoil "cOOpKM My-
copa". Taxoit MeToa Ha3BIBaeTCsA JeCmpyKmopoM U MOXKeT UCIOAB30BaThCA B psAje OCOOBIX
cAydaeB, 4TOOBI rapaHTMpPOBaTh YeTKOe OKOHYaHMe CpoKa JelicTeus obbekrta. Hampumep,
AECTPYKTOP MOKET OBITh UCIOAB30BaH AAs TapaHTUPOBAaHHOTO OCBOOOKAEHUS CIICTEMHOTO
pecypca, 3aAeiiCTBOBaHHOTO OCBOOOXKJaeMbIM oOBbekToM. CaeayeT, 04HAKO, Cpasy >Ke IIOA-
9YepKHYTh, YTO AECTPYKTOPH — BechbMa CrHenududeckue CpejcTBa, IpUMeHdeMble TOABKO
B peAKMX, 0coOBIX caydasx. M, kak mpasnao, oHM He Hy>XHBI. Ho 34ecs oHU paccMaTpuBaioT-
s BKpaTlie paayl TIOAHOTHI ITpeACTaBAEHNS O BO3MOXKHOCTSIX A3bIKa CH.

Hirxe mpusesena obimas popma gecTpykropa:

~uMsa_ kjacca () |
// xom mecTpykKTOpa
}

TAe mMsi Kjacca O3HadaeT MMs KOHKpeTHoOro Kaacca. CaeloBaTeAbHO, A€CTPYKTOpP OOBSIB-
AA€TCA aHaAOTMYHO KOHCTPYKTOPY, 3a MCKAIOYEHMEM TOTO, YTO IIepeJ, ero MMeHeM YKa3bl-
BaeTcs 3HaK “TuapAa” (~). ObparuTe BHMMaHMe Ha TO, UYTO V AECTPYKTOpa OTCYTCTBYIOT BO3-
BpalllaeMbIii TUII 1 TTepejaBaeMble €My apTyMeHTHI.

Aas Toro 4ToOB 400aBUTH AECTPYKTOP B KAACC, A0CTaTOYHO BKAIOUUTH €r0 B KAacC B Kayde-
ctBe uaeHa. OH BBI3BIBAaeTCS BCAKMI pas, KOTJa ITpeAriolaraeTcsl yTUAN3UpPOBaTh OOBEKT ero
Kaacca. B gecTpykTope MOXHO yKas3aThb Te AEWCTBU:, KOTOpBIE CAeAyeT BBIITOAHUTH Iepe/,
TeM, KaK YHIYTOXXaTh OOBEKT.

Caeayet, o4HaKO, MeTh B BUAY, UTO AECTPYKTOP BEHI3BIBAETCS HEIIOCPEACTBEHHO IIepej
“cbopkoit Mycopa”. OH He BBI3bIBAeTCs, HAlIpMMep, B TOT MOMEHT, KOIda IlepeMeHHas1, CO-
Jep>Kalas CCBIAKY Ha OODBEKT, OKa3bIBaeTCsl 3a INpejedaMy 00AacTy AeVICTBUs DTOTO OOBEK-
Ta. (B ®TOM OTHOmeEHMU gecTpykTophl B C# oramyarorcs or gectpyktopos B C++, rae oHM
BBI3BIBAIOTCS B TOT MOMEHT, KOTJa OOBEKT OKa3hIBaeTCs 3a ITpejelaMy 001acTU CBOETO Aeii-
CTBU:A.) DTO O3HayYaeT, YTO 3apaHee HeAb3s 3HATh, KOTAa IMEHHO CAeAyeT BHI3BIBATh A€CTPYK-
Top. KpomMe Toro, mporpamMmma MO>KeT 3aBEepIIUTBCS A0 TOTO, KaK IPOM30iijeT "cOopKa My-
copa", a c1e40BaTeABHO, AeCTPYKTOP MOKeT OBITh BOODIIe He BHI3BaH.

Hirke mpusejeH IpuMep IpOTpaMMBbl, A€MOHCTPUPYIOIINII IIpUMeHeHMe AeCTPYKTO-
pa. B ®TOII IporpaMMe co3jaeTcs M YHUUTOXKaeTcs 0O0AbIoe 4mcao obbekTos. B kakoir-To
MOMEHT II0 XOAy AaHHOTO IIpoIjecca aKTMBM3UpYyeTcs "cOopka Mycopa" M BBI3BIBAIOTCA Je-
CTPYKTOPHI AAs1 YHIYTOXKEHISI HeHY>KHBIX OOBeKTOB.

// TIpONEMOHCTPUPOBATH MNPUMMEHEHME NeCTPYyKTOopa.
using System;

class Destruct {
public int x;

public Destruct (int 1) {



maBa 6. BBegeHue B Knacchbl, 06beKTbl U MeToAbI 173

// BHI3BIBAETCHA MNPY yTUIM3AUMU OOBEKTA.

~Destruct () {
Console.WritelLine ("YHuuTOXMTL " + X);

// CozmaeT OBBEKT UM TYT XE& YHUMUTOXAET €TOo.
public void Generator (int i) {
Destruct o = new Destruct(i);

}

class DestructDemo {
static void Main () {
int count;

Destruct ob = new Destruct (0);

/* A Temepb CO3HATh OOJbIIOE UMCIJIO OOBEKTOB.
B xakoM-TO MOMEHT npomsonneT "cbopka Mycopa'.
[IpuMeYaHMe: Ojsg TOTO YTOOB aKTUBU3MPOBATH
"cbopky Mycopa", BO3MOXHO, NPMIOETCSH YyBEJIMNUUTH
YMCJIO CO3IaBaeMelx OOBLEeKTOB. */

for (count=1; count < 100000; count++)
ob.Generator (count) ;

Console.WriteLine( "ToToBO!");

Dra nporpamma paboTaeT caeayiomum obpasoM. KoHCTpykTop MHMIIMaAM3UpYeT Iepe-
MEHHYIO X M3BECTHBIM 3HaueHMeM. B JaHHOM IpuMepe IlepeMeHHas X CAYKUT B KadecTBe
naenTudmkaropa obnekTa. A JeCTPyKTOP BHIBOAUT 3HaueHMe ITepeMeHHOM X, KOTJa OOBeKT
yruansupyetrcs. Ocobblli MHTepeC BHI3BIBaeT MeTo4 Generator (), KOTOPHI cO34aeT U TyT
JKe YHUYTOXKaeT 00BbeKT Tuna Destruct. CHayasa B Kaacce DestructDemo cO3aaeTcs mc-
XOJHBIN 00BEKT ob Tuita Destruct, a 3aTeM OCYIIECTBASIETCS TIOOUepeaHOe COo3JaHNe U YHI-
groxeHne 100 Teic. 0OBEKTOB. B pa3Hble MOMEHTEI HTOTO IpoIlecca IIPONCXOANT "cOopKa My-
copa". HackoabKo 4acTo OHa MPOMCXOAUT — 3aBUCUT OT HECKOABKUX (PAaKTOPOB, B TOM UNCAe
OT II€pBOHAYaAbHOTO obbeMa cBOOOAHON MaMsITH, TUIIA JICIOAb3ye€MOV OIIePaLVIOHHON CH-
cremsl 1 T.4. TeM He MeHee B KaKOJ-TO MOMEHT HaUMHAIOT IOSBAATHCA COOOIeHus:, popmu-
pyemsble gecTpyKTopoM. Ecam >ke oHM He HOABATCA A0 OKOHYAHUS IIPOTPaMMEL T.e. 4O TOTO
MOMeHTa, Koraa O0yJeT BhAaHO coobienne "ToToso!", mompoOyiiTe yBeANMIUTH YMCAO CO34a-
BaeMBIX OOBEKTOB, ITOBBICUB ITpeJeAbHOe KOAMYIECTBO ITOACIMTEIBA@MBIX IITaroB B IfuKae for.

W eme ogHO BaxHOe 3amMeuaHmue: MeTO4 WriteLine () BBI3BIBAaeTCA B AECTPYKTOpe
~Destruct () UCKAIOYUTEABHO paan HarasiAHOCTU AQHHOTO IIpUMepa €ro MCHOAb30OBaHVI.
Kak mpaBmao, aecTpykrop A0/AKeH BO3JeVICTBOBAaTh TOABKO Ha ITepeMeHHEBIe DK3eMIIAApa,
oIlpeJeleHHBIE B €T0 KAacce.

B cmay TOro 4to MOPAAOK BBI30BAa AECTPYKTOPOB He OIlpejeleH TOYHO, UX He cAeAyeT
IIPUMEeHATh AAS BHIIOAHEHUS AeVICTBUI, KOTOpPhle AOAXKHBI IIPOUCXOAUTH B OIpeseAeHHBIN
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MOMEHT BBIIIOAHEHNsI IIPOrpaMMBL. B TO Ke BpeMsl MMeeTcsl BO3MOXKHOCTb 3allpallliBaTh
"cOopKy Mycopa”, Kak OyJeT 1okasaHo B 4actu II ®Toit KHMIM IIpU paccMOTpeHMn O6mudamo-
tekn Kaaccop C#. Tem He MeHee MHMIMaAM3alysl “cOOPKM Mycopa” BPYYHYIO B OOABIINH-
CTBe CAydaeB He PEeKOMEHAYeTCsl, ITOCKOABKY DTO MOXKeT IIPUBECTU K CHYDKEHUIO d(PQeKTus-
HOCTM mporpaMMmbl. Kpome Toro, y cucremsr “cOopkm Mycopa” MMeIOTCA CBOM OCODeHHO-
CTH — AaXke eCAM 3alPOCUTh “COOPKY Mycopa” sSIBHBIM 00pa3oM, BCe PaBHO HeAb3sl 3apaHee
3HaTh, KOI4a MUMEHHO OyAeT YTUAU3UPOBAH KOHKPETHBIN OOBEKT.

KniouyeBoe cnoBo this

Ilpexxae ueM szaBepiiaTh 9Ty I4aBy, HEOOXOAUMO HpPeACTaBUTL KAKOUeBOe cA0BO this.
Koraa MeToa BbI3bIBaeTCs, eMy aBTOMaTHUeCK! IIepesaeTcsl CChlAKa Ha BBI3BIBAIOIINIA
OOLEKT, T.e. TOT OOBEKT, A4 KOTOPOTO BBI3BIBAETCS AaHHBINI MeTOA. DTa CChlAKa ODO3Ha-
JaeTcsl KAIOUeBBIM caoBoM this. CaegoBaTeabHO, KAIO4eBOe CAOBO this obOosHadaer
MMEHHO TOT OOBeKT, IO CChblAKe Ha KOTOPBIN JAeiCTByeT BBI3bIBaeMblll MeTod. AAas TOTo
9TOOBI CTaA0 SICHee Ha3HaueHMe KAIOYeBOTO cCA0Ba this, pacCMOTpUM CHadaja IIpuUMep
IporpaMMBl, B KOTOPOI cO3JaeTcs KaAacCc Rect, MHKAIICyAUPYIOIIUII INMPUHY M BBICO-
Ty HOpPsIMOYTOABHMKA M BKAIOUAIOIIMII B ceOs MeTo4 Area (), BO3BpalalOIIUil ILA0IIaAb
HPsAMOYIOAbHUKA.

using System;

class Rect {
public int Width;
public int Height;

public Rect (int w, int h) {
Width = w;
Height = h;

public int Area() {
return Width * Height;

class UseRect {
static void Main() (
Rect rl = new Rect (4, 5)
Rect r2 = new Rect (7, 9)

~e N

Console.Writeline ("Ilnomans npsaMoyToJbHMKA rl: " + rl.Area());

Console.Writeline ("Ilnomans OpsaAMOyTOJbHMKA r2: " + r2.Area());

Kak Bam AOAKHO YyXKe OBITH M3BECTHO, ApyIue 44€eHbl KJlacca MOIyT OBITH AOCTYIIHbBI He-
I10CpeACTBEHHO Oe3 AOIIOAHUTEABHOTO YTOYHEHUS MMEHI o0BeKTa MAM KAacca. HOBTOMy
oriepaTtop

return Width * Height;
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B MeTOoJe Area () O3Ha4yaeT, YTO KOIIMM IepeMeHHBIX Width m Height, cBs3aHHbBIE C BBI-
3BIBAIOIIIIM OOBEKTOM, 6y4yT epeMHO>KEeHbI, a METO/ BO3BPATUT UX IPOU3BEJEHNE. Ho Ttor
K€ CaMBINl OIlepaTOP MOXKHO HaIlMCaTh CAEAYIOIIUM o6pa30M.

return this.Width * this.Height;

B »TOM oOmepaTope KaioueBoe cA0BO this oDo3HauaeT OOBEKT, 445 KOTOPOTO BHI3BaH
Mmerog, Area (). CaeagoBaTeabHO, B BhIpakeHnu this.Width aeaaercs cchlaKa Ha KOIIMIO
nepeMeHHON Width gaHHOro oOobekra, a B BeIpakeHnu this.Height — cchlaka Ha KOIMIO
ImepeMeHHO¥ Height »TorO Xe oOBekra. Tak, ecan Ob MeToA Area () OBLA BLI3BaH A4 OOD-
eKTa X, TO KAIOueBOe CA0BO this B NMpuBeAE€HHOM BHIIIIE OllepaTope 0OO3HaYal0 OBI CCHLAKY
Ha 00bBekT x. Hammcanme omepaTtopa 0es KA1049eBOro cAoBa this mpeacraBaser coboil He
6o1ee yeM COKpaIlleHHYIO pOpMy 3alIliCH.

KaroueBoe ca10B0O this MOXHO TakXXe UCIOAb30BaTh B KOHCTPYKTOpe. B 3TOM cayuae oHO
obosHauaeT 0OBEKT, KOTOPLINI KOHCTpympyetca. Hanpumep, caeayiomye orepaTopsl B Me-
TOA€E Rect ()

Width = w;
Height = h;

MO>KHO OB110 OBI HaIycaTh TaKIM OOPa3oM.

this.Width = w;
this.Height = h;

PasymeeTcs1, Tako¥ crtoco® 3aricy He JaeT B JaHHOM cCAydae HMKaKUX IIPeVMYIIeCTsB.

Paau npumMepa HIDKe MpuBeJeH Bech KAacC Rect, HaIMCAHHBINA C MCIOAb30BaHMEM CChLA-
Ku this.

using System;

class Rect {
public int Width;
public int Height;

public Rect (int w, int h) {
this.Width = w;
this.Height = h;

}

public int Area () {
return this.Width * this.Height;

class UseRect {
static void Main() {
Rect rl = new Rect (4, 5);
Rect r2 = new Rect (7, 9);

Console.WritelLine ("Ilmomans npsamMoyToJbHuMKa rl: " + rl.Area());

Console.WritelLine ("Ilmomans OpsaMOoyToOJbHMKA r2: " + r2.Area());
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B aericTBUTEABHOCTU KAIOYEBOE CAOBO this He VICTIOAB3YeTCSI TPUBEAEHHBIM BBIIIIE
Criocobom B IIporpaMMMpOBaHNN Ha C#, ITOCKOABKY BTO ITPaKTMYECKM HIYETro He JaeT, Ja
" CTaHAAapTHasI (])opMa 3anyCyl HaMHOT'O IIpoIIe 1 ITOHsTHee. Tem He MeHee KAIO4Y€BOMY CA0-
By this MOXHO HaliTV He OAHO IoJe3Hoe IpuMeHeHne. Hanpumep, B cunTakcuce C# gomy-
CKaeTC:s Ha3bIBaTh IIapaMeTp MAN AOKAAbHYIO IIEPEMEHHYIO TeM JKe MMEHEM, YTO 1 y IIepe-
MEHHOI1 9K3eMIlAdpa. B 9ToM caydyae MM A0KaAbHON IepeMeHHON CKpolgaen IepeMeHHYIO
DK3eMILAsapa. AA}I AOCTyIIa K CKpI)ITOIZ HepeMEHHOﬂ DK3EMILAsIpa U CAYXXKNUT KAIOYEBOE CA0BO
this. HaanMep, HPUBEAEHHBIN HIKE KOJ SIBASETCS IPaBUABHBIM C TOUYKU 3PEHMs CUHTaK-
cuca C# crrocodboM HammcaHMsA KOHCTPYKTOopa Rect () .

public Rect (int Width, int Height) {
this.Width = Width;
this.Height = Height;

B sTOM BapmanTe HammcaHus KOHCTPYKTOpa Rect () MMeHa IIapaMeTpOB COBIIagalOT
C MMeHaMI IIepeMeHHBIX 9K3eMILAspa, a cAeAoBaTeAbHO, cKphiBaloT ux. Ho gas "obnapyxe-
HIUS" CKPBITBIX IIEPEMEHHBIX CAYKUT KAIOU4eBoe CA0BO this.



Maccus

DTOI TJaBe pedb BHOBb IIONMAET O Tmmax JaHHBIX B CH.
B Helt paccmaTpuBaroTCs MaccMBRI U TUII string, a Tak-
>Ke oriepaTop 1ukaa foreach.

MaccuBbl

Maccus mpeacTaBaseT coOOJ  COBOKYIHOCTh —IIepeMeH-
HBIX OAHOTO THIIa C OOIUM AAs OOpallleHus K HUM MMeHeM.
B C# MaccuBbI MOTYT OBITh KaK OAHOMEPHBEIMH, TaK I MHOTOMEP-
HBIMII, XOTSI Yallle BCero IPUMEHSIOTCS OJHOMEpPHBIe MaCCUBEL.
MaccuBBI cay>KaT CaMBIM Pa3HBIM IIeAAM, IIOCKOABKY OHI IIpe-
AOCTaBASIIOT YAOOHBIE CpeacTBa AAsl OObeAMHEHMs CBSI3aHHBIX
BMecTe IlepeMeHHEBIX. Hampumep, B MaccuBe MOXKHO XpaHUTh
MaKCUMaAbHBle CyTOYHBIE TeMIIepaTyphl, 3apercTpUpOBaHHEIE
B TedeHMe MecsIla, IlepedeHb OMpP KeBBIX KypCOB MAM Ke Ha3Ba-
HUA KHUT I10 IPOTrpaMMUPOBaHUIO 3 AOMaIITHelt 610AMOTeKN.

I'2aBHOE TTpeMMYyIIIeCTBO MaccuBa — B OPTaHM3AIUN AQHHBIX
TakuM 0Dpa3oM, YTOOBI MMM OBLAO ITPOIIe MaHUITyAUPOBaTb.
Tak, ecan MMeeTcss MaccuB, coAep KaIluil AMBUAEHABI, BHITLAa-
4YlBaeMble II0 OIIPeAeAE€HHON TPYIIle akKIuli, TO, OpraHn30BaB
IUKANdecKkoe obpalrieHne K DAeMeHTaM DTOr0 MacCuBa, MOXKHO
6e3 0coboTO TpyJa paccauTaTh CpeAHUIT A0XOA OT DTUX aKITMIL.
Kpome TOro, Maccmsbl IO3BOASIOT OPTaHM30BaTh JAAaHHBIE Ta-
KM 00pa3oM, YTOOBI A€TKO OTCOPTUPOBATh MX.

Maccusamu B C# MOXKHO TOAB30BATHCA IMPaKTUYECKM TaK
Xe, KaK U B APYTUX SA3BIKaX MporpaMMupoBaHus. TeMm He MeHee
Yy HUX UMeeTCs O4Ha OCOOEHHOCTh: OHU peaAn3OBaHBI B BUAE
00BLeKToB. VIMEHHO IODTOMY MX pacCMOTpeHMe OBLAO OTAO-
JKeHO A0 TeX IIOp, IOKa B 9TON KHuUTe He OBLAM IIpejcTaBAeHEI
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00BeKTrl. Peaamsarins MaccuBOB B BIJe OOLEKTOB JaeT psJj CYIIeCTBeHHBIX ITPeNMYIIeCTs,
U JaA€KO He CaMBIM IIOCA€AHUM CPeAM HMUX sIBASIETCS BO3MOXKHOCTb YTUAM3MPOBAThH HEVIC-
I10Ab3yeMble MaCCUBEI CpeAcTBaM "'cOOpKHU Mycopa'.

OAHOMeprIe MaccCuBbIi

O0romepHulil Maccué TIpeacTaBAsieT cOOOM CINCOK CBA3aHHBIX IepeMeHHEIX. Takue crm-
CKM 9acTO IIPUMEHSIOTCS B ITporpaMMuposanyy. Hampumep, B o4HOMepHOM MaccuBe MOXK-
HO XpaHMUTH ydeTHBle HOMepa aKTUBHBIX TI0Ab30BaTeAell CeTU MAN TeKyIye cpejHye YPOBHI
AOCTIKeHUI 0e11c00AbHO KOMaHABI.

251 TOTo 9YTOOHI BOCITOAB30BAaTLCA MacCHBOM B ITpOTpaMMe, TpebyeTcs AByXdTalHas IIpo-
IeAypa, TTockoabKy B C# MaccuBBI peaan3oBaHBI B Blide OOBeKTOB. Bo-miepBBIX, HEODXOANMO
OOBABUTH IT€peMeHHYIO, KOTOpasl MOXeT oOpamjaThcsl K MaccuBy. VI BO-BTOPEIX, HY>KHO CO3-
AaTh DK3EMIIAAP MaccuBa, MCTIIOAB3YsA Omepatop new. Tak, 441 OObBABAEHUS OAHOMEPHOTO
MaccuBa OOBIYHO ITPUMeEHSIeTCs cAeAyTomas oomras gpopma:

Tun[] mmMa maccmuea = new Tun[pasmep];

rae TuII OOBSBASIET KOHKPETHbIﬂ TUIT DJA€MEeHTa MaccuBa. TUIT DAeMeHTa orpeaeasieT TUII
AAHHBIX Ka’>XA0TrO DJ4eMeHTa, COCTaBAAIOIEero MacCus. O6paTI/ITe BHIVIMAaHIIE€ Ha KBaJdpaTHbIe
CKO6KI/I, KOTOpbIE€ COIIPOBOXAAIOT TIMIIL (@347 YKa3pIBalOT Ha TO, 9TO OOBSIBASIETCSI Oo4gHOMED-
HBINT MaccuB. A pasmep onpejeaseT 4nca0 51eMeHTOB MacClBa.

NMPUMEYAHUE

Ecnn y Bac vmeeTcsi HeKOTOpbIi OMbIT mporpammupoBanns Ha C wnm C++, obpatute ocoboe
BHMMaHME Ha TO, kak obbsBnsTCcA MaccuBbl B C#. B vacTHOCTW, kBagpaTHble CKOOKM crneayoT
rocne Ha3BaHus TUNa, a He UMEHN MaccuBa.

Obpatumcs K KOHKpeTHOMY IpuMepy. B mpuseseHHOI HICKe CTpoKe KOAa CO3JaeTcs
MacCMB TUIIA int, KOTOPBIN COCTaBASETCS M3 AECATU HAEMEHTOB M CBSA3BIBAETCS C IIepeMeH-
HOVI CCBIAKY HAa MaCCHB, UMEHYyeMOI sample.

int[] sample = new int[10];

B nepemenHOI1 sample XpaHMUTCS CCHIAKA Ha 004acCTh ITaMATH, BRIAeASeMON A4S MaccuBa
omepaTtopoM new. DTa 004acTh MaMATH AOAXKHa OBITH JOCTaTOYHO GOABINON, YTOOH B Hel
MOTAM XPaHUTBCS AeCATh DAeMEeHTOB MaccuBa TUIIa int.

Kak m mpm coszganmm »Ksemmaspa KaAacca, IpUBEJEHHOe BEHIIIE OOBABAEHUE MaccyBa
MO>KXHO pa3JeAnTh Ha ABa OTAeABHBIX ollepaTopa. Harmpumep:

int[] sample;
sample = new int[10];

B saHHOM caydae mepeMeHHas sample He CCHLAAeTCsA Ha KaKOW-TO OIIpejeAeHHBIN Qu-
3ndecKuii 0ObeKT, KOTJa OHa CO3JaeTcsl B IIepBOM orepaTope. V AMIIb 1rmocae BBIITOAHEHNS
BTOPOTO OIlepaTopa 9Ta IepeMeHHas CChLAaeTCsl Ha MaCCUB.

AOCTYyII K OT4eABHOMY DA€MEHTY MacCUBa OCYIIeCTBASETCA IO MHAEKCY: VMndexc oOo3Ha-
yaeT II0AO0XKeHUe DAeMeHTa B Maccuse. B s3pike C# MHAEKC IIepBOTO 9AeMeHTa BCeX MacCUBOB
OKasbIBaeTcs HyaeBbIM. B wactHoctu, maccus sample coctout m3 10 ®aeMeHTOB ¢ MHAEKCa-
mu ot 0 g0 9. JAas uHAeKCMpPOBaHUA MaccuBa JOCTaTOYHO yKa3aTh HOMep TpeOyeMOTo DJe-
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MeHTa B KBajpaTHBIX CKOOKax. Tak, IepBbIll ®A1eMeHT MaccuBa sample oOOO3HaYaeTcsA Kak
sample [0], a TTOCcaeAHUIT ero »AeMeHT — Kak sample [9]. Hike puBeJeH IpuMep Mpo-
rpaMMBI, B KOTOPOIi 3ar10aHsA10Tcs Bece 10 91eMeHTOB MaccuBa sample.

// TpOOoeMOHCTPUPOBATH ONHOMEPHEIM MaCCUB.
using System;

class ArrayDemo {
static void Main () {
int[] sample = new int[10];
int 1i;

for(i = 0; 1 < 10; 1 = 1i+1)
sample[i] = 1i;

for(i = 0; 1 < 10; 1 = 1i+1)
Console.WritelLine ("sample[" + 1 + "]: " + sample[i]);

Hp]/[ BBITIOAHEHUU DTOM IporpaMmbl I10Ay4aeTcs CAe,ZLy}OH_U/IIZ pe3yabTar.

(@]
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CxeMaTn4yeCcKy MacCuB sample MOJKHO IIpeACTaBUTb TaKNM 06pa30M.
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Maccupsl 9acTo NPUMEHSIOTCS B IPOTPaMMUPOBAaHUH IIOTOMY, YTO OHU AQIOT BO3MOXK-
HOCTh A€TKO OOpamaThcs ¢ OOABIINM YMCAOM B3aMMOCBA3AHHBEIX ITepeMeHHBIX. Hampuwmep,
B IIpMBEJEHHON HICKe ITpOTpaMMe BBIABASETCS cpeJHee apudMeTnyeckoe psja 3HaueHMI,
XPaHAIIMXCS B MacCUBe nums, KOTOPBIV IUKANYECKN ONpaIlIMBaeTCs C IIOMOIIBIO OIlepaTo-
pa umukaa for.

// BHUMCIUTL CpenHee apudMeTrMyeckoe pana 3HAUEHUN.
using System;

class Average {
static void Main () {
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int[] nums = new int[10];
int avg = 0;

nums [0] = 99;
nums[1] = 10;
nums [2] = 100;
nums [3] = 18;
nums [4] = 78;
nums [5] = 23;
nums[6] = 63;
nums[7] = 9;
nums [8] = 87;
nums [9] = 49;

for(int i=0; 1 < 10; i++)
avg = avg + nums[i];

avg = avg / 10;

Console.WritelLine ("Cpenuee: " + avqg);

PeSyAI)TaT BBITIOAHEHN S DTOM IIpOrpaMMBbI BBITASIAVT CACAYIOINVIM 06pa30M.

CpenHee: 53

MHuumanusauma maccuBa

B HpI/IBe,ZI,eHHOIZ BRIIIIE IIPpOTpaMMe IIepBOHa4YaAbHbIC 3HAYEHIIS Ob1AU 3adaHbl A5 DAe-
MEHTOB MacCCiBa nums BPYYHYIO B A€CSIATM OTAEABHBIX OII€paTOopaX ITpUCBaMBaHIA. KOHe‘{HO,
TaKasi MHUIIMaA3anns MacCrBa COBEPIINEHHO IIpaBlMAbHA, HO TO 2Ke€ caMOe€ MOJXXHO cJeJaTb
HaMHOTO IIpoije. BeAI) MacCCUBbI MOIYT MHUIIMAAVI3IPOBATHCS, KOrda OHM CO34al0TCs. Hixe
IpuBeJeHa O6H_[a}I (1)opMa HNaAn3annm oAHOMepPpHOTO MaccClBa:

Tunl] maa maccusa = {vall, valz, val3, ..., valN};

rae vall-valN oO0O3Ha4YaOT nepBOHaYaAbHbIE 3HAYEHNsI, KOTOPBIE MPUCBAMBAIOTCS IO OYe-
peAn, caeBa HaIlpaBO M IO TIOPAAKY WMHAEKCHMpoBaHMA. /As XpaHeHNUSA MHUIMAAN3aTOPOB
Mmaccusa B C# aBTOMaTM4ecKm paciipejeAsieTcsl AOCTaTOYHBIN oObeM maMsaTh. A HeoOXOoAM-
MOCTH T10/b30BaThCs OIIEpaTOPOM new SBHBIM 00pa3oM OTajaeT cama coboif. B kagectse
mpyuMepa HIDKe IIpuBejeH YAYYIIeHHEI BapMaHT IIPOTPaMMBI, BBIUMCASIONIEN CpeaHee
apudmeTmrgeckoe.

// BHUMCIUTL CpenHee apudMeTruyeckoe pana 3HAUeHUM.
using System;

class Average {
static void Main () {
int[] nums = { 99, 10, 100, 18, 78, 23,
63, 9, 87, 49 };
int avg = 0;

for(int i=0; 1 < 10; i++)
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avg = avg + nums[i];
avg = avg / 10;

Console.WritelLine ("CpemHee: " + avg);

/II000TIBITHO, UTO NPV WHMUIIMAAWM3AI[UM MaccuBa MOKHO TaKXKe BOCITO/Ab30BaThCs OIIe-
paTopoM new, XoTsI 0coDO0¥ HagO0OHOCTM B TOM HeT. Hampumep, rpmBe eHHEIN HIDKe gpar-
MEHT KOJa CYUTAETCs BEPHBIM, HO M3OBITOUHBIM A4S MHUIIMAAM3AlMM MaccuBa nums B YIIO-
MSHYTOJ BEIIIIEe IIpOrpaMMe.

int[] nums = new int[] { 99, 10, 100, 18, 78, 23,
63, 9, 87, 49 };

HecMmoTpst Ha cBOIO M3OBITOYHOCTD, (pOpMa MHUIMAAM3ALNN MaCcCUBa C OIIEPaTOPOM New
OKa3bIBaeTCs ITOAE3HON B TOM CAydae, eCAM HOBBIVI MacCUB IIPUCBAMBAETCS y>XKe CYIIEeCTBYIO-
LIeNt IIepeMEeHHON CChIAKY Ha MacCUB. HaHpMMep:

int[] nums;
nums = new int[] { 99, 10, 100, 18, 78, 23,
63, 9, 87, 49 };

B sannoM caydyae mepemeHHas nums OOBSBASETCS B IIePBOM OIepaTope U MHULMAAU3U-
PpYyeTcs BO BTOPOM.

U mocaeanee 3amevyaHue: Opy MHUIMAAM3ALNMI MacCuBa €rO pa3Mep MOXKHO YKa3blBaTb
SIBHBIM 00pa3oM, HO BTOT pa3Mep JO/AKeH COBIIajaTh C YMCAOM MHMIIMAAM3aTOpoB. B kadve-
CTBe IIpuMepa HIDKe IIpMBe/eH elle OAVH CITOCo0 MHNITNAAN3aI[U/ MacCuBa nums.

int[] nums = new int[10] { 99, 10, 100, 18, 78, 23,
63, 9, 87, 49 );

B sTOM 00BsIBAEHUN pazMep MaccuBa nums 3adaeTcs paBHbIM 10 sBHO.

Cob6niofgeHue rpaHuL, MaccuBa

I'panmiger maccusa B C# crporo cobaiogaiorcs. Ecam rpaHuiisl MaccuBa He AOCTUTAIOTCs
AU Ke TIPeBBIIIAIOTCs, TO BO3HMKAeT OIMOKa IPY BRIITOAHeHNM. /A5 TOro 4TOOBI yOeauTs-
Cs1 B 9TOM, IIOIPOOYIiTe BBIIIOAHUTDH NPUBEAEHHYIO HIKe IIpOrpaMMy, B KOTOPOI HaMepeH-
HO IPEeBBIIIAIOTCS TPAaHMUIIBI MacCUBa.

// TNpOnoeMOHCTPUPOBATHL [PEBHIIEHMEe TPaHMUL MaCCHUBA.
using System;

class ArrayErr {

static void Main () {
int[] sample = new int[10];
int 1i;

// Boccos3maTh MNpPEeBHIIeHME I'PaHMI MacCHBA.
for(i = 0; 1 < 100; 1 = i+1)
sample[i] = i;
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Kak Toapko sHauenne nepemeHHol i mocruraer 10, BOSHMKHET MCKAIOYUTEAbHAs CUTYya-
ums Tuna IndexOutOfRangeException, cBs3aHHas C BBIXOAOM 3a IpejeAbl UHAEKCUPOBa-
HIA MaccuBa, ¥ IIporpaMMa IpexJespeMeHHo 3asepmntcs. (ITogpoGHee 00 MCKAOUMTEAD-
HBIX CUTYaLVsIX U UX 06pa60TKe peus 1oiiAeT B raase 13.)

MHoromepHblie MaccuBbl

B nporpamMmmupoBanny yaiie BCero MpUMEHSIOTCS OAHOMEPHBIe MacCUBBI, XOTs U1 MHOTO-
MepHBIe He TaK y>K U peaAKu. MHozomeprvim HasblBaeTCsl TaKOM MaCCUB, KOTOPBIN OTAMYAeTCs
AByMs mau 0oaee U3MEPEHMSAMM, HNPUYEM AOCTYH K Ka’KAOMY DA€MEHTY TaKOIO MacCuBa
OCYIIeCTBASETCS C IIOMOIIIBIO OITpeAeAeHHOI KOMOMHAIIUK ABYX 1AM 00Aee MHAEKCOB.

.El,BymepH bleé MacCuBbI

ITpocreiimeit (1)opM0171 MHOTOMEPHOI'O MacCuBa SIBASeTCs AByMepHbIl MaccuB. Mecromo-
A0XeHNe A1000To DAeMeHTa B AByMEpHOM Maccube 0oOO3HayaeTcs AByMs MHAeKcamm. Takoir
MaccuB MOKHO ITpeACTaBUTh B BuAe TaOAMIIB, Ha CTPOKU KOTOPON YKa3bIBaeT OAVH MHAEKC,
a Ha CTOAOIIBI — APYTOIL.

B caeayromeii cTpoke Koja OOBABASETCS ABYMEpHBINI MacCMB integer pa3Mepamnu
10%20.

int[,] table = new int[10, 20];
Obparute ocoboe BHIMaHIe Ha 00bsABAeHMe DTOTO Maccuba. Kak Braute, oba ero pasme-
Ppa pa3aeasIoTcs 3arATol. B mepBoit 9acTy 5TOro 00bsABAEHNS CMHTaKCdecKoe obo3HaueHe
(/]

O3Ha4daeT, 4TO CO34aeTCsl IepeMeHHas CCbLAKIM Ha AByMepHI)IIZ maccuB. Ecam xe mamsTh pac-
npeAeaseTcss AA5 MacCuBa € IIOMOMIIBIO OIlepaTtopa new, TO JICIIOAb3YeTC cAeayloinee CUH-
TakCcuUJeckoe o003HavYeHue.

int[10, 20]

B ganHOM 00BsBA€HUM CO34aeTcsl MaccuB pasmepamu 10X20, HO 1 B DTOM caydae ero pas-
Mephbl pas3AeAsIoTcs 3amsaToN.

Aas gocTymna K DAeMeHTy ABYMEpHOTO MaccuBa cAeayeT yKaszaTh oba MHAeKCa, pa3jeaus
ux sanaroi. HanpuMep, B caeayronieii cTpoke Koga ®AeMeHTy MaccuBa table ¢ KoopAMHa-
TaMu MecTonoaoxeHus: (3,5) nmpucsansaetcs sHadeHne 10.

table[3, 5] = 10;

Hirxe npusesen 6oaee HarAsAHBI IpUMep B BUAe HeOOABIION IPOTpaMMBbl, B KOTOPOII
ABYMEpPHBIII MacCUB CHadala 3alloAHseTcs uncaamu ot 1 40 12, a 3aTeM BBIBOAUTCS €rO CO-
Aep>KUMoe.

// TpOmEeMOHCTPUPOBATH IBYMEPHBI MAaCCUB .
using System;

class TwoD {
static void Main () {
int t, 1i;
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int[,] table = new int[3, 4];

for (t=0; t < 3; ++t) {
for (i=0; i < 4; ++i) {
table[t,i] = (t*4)+i+l;
Console.Write(tablelt,i] + "™ ");

}

Console.WriteLine () ;

B sannom npumepe »1eMeHT MaccuBa table [0, 0] 6y4eT UMeTh 3HadeHue 1, aeMeHT
MmaccuBa table[0,1] — 3HaueHue 2, aeMeHT MaccuBa table[0,2] — 3HaueHue 3 u T.4.
A 3HaueHne saeMeHTa MaccuBa table[2, 3] okaxertcs pasHbiM 12. Ha puc. 7.1 mokasano
CXeMaTUYeCKM pacIioA0KeHe 1eMEeHTOB DTOr0 MacCuBa 1 UX 3HaUeHUIA.

0 1 2 34— NpaBkblii HHAEKC

0 1 2 3 4

1 5 6 8

2 9 10 11 12

I

JIeBBIH HHAOEC

table[1][2]

Puc. 7.1. Cxematnyeckoe npeacraBneHne Mmaccmea table,
CO34aHHOro B Nporpamme TwoD

COBET

Ecnn Bam npuxogunock padblle nporpammupoBatb Ha C, C++ wunu Java, To GyabTe 0cobeHHO
BHMMAaTENbHbI, OOBLSABNSAA UMW OpraHuM3dys AOCTyn K MHOromMepHblM MaccuBam B C#. B atux sA3sblkax
nporpaMMUpoOBaHWsl pas3Mepbl MaccvMBa W WHAEKChbl yKa3blBalOTCH B OTAENbHbIX  KBaApaTHbIX
ckobkax, Toraa kak B C# oHV pasgensTcs 3ansaTon.

MaccuBbl Tpex u 6onee nsamepeHumn

B C# aomyckaroTcs MaccuBBl Tpex u 60.1ee uamepenmit. Hioke rpusegena obmras gpopma
00BsIBA€HIT MHOTOMEPHOTO MaccHBa.

Ty, ...,] mMa mMaccusBa = new Twuil[pasmepl, pasmepZ, ... pasMmepN];

Hanpumep, B npuseldeHHOM HIDKe OODBABACHUU CO34a€TCs TPeXMEPHBIN I1eA0YMCAeH-
HBIII MaccuB pasMmepamu 4x10%3.

int[,,] multidim = new int([4, 10, 3];

A B caeayromeM orepaTope DAeMeHTy MaccuBa multidim ¢ KOopauMHaTaMM MeCTOIIOAO-
xenns (2,4,1) npucsansaercs snadenue 100.

multidim([2, 4, 1] = 100;
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Hizke npusegen mpumep mporpaMMbl, B KOTOpPOI CHayala OpTaHM3yeTcs TpexXMepHBI
MaccuB, coAep Kalluii MaTpully 3HadeHmMi 3X3X3, a 3aTeM 3HaueHIU: DA€MEHTOB HTOTO Mac-
CMBa CyMMMPYIOTCS I10 OAHOM U3 AMaroHaAeii MaTpUIIbL.

// CyMMMpPOBATH 3HAUEHMS IO OIHOM M3 OMaroHaJiell MaTpuiel 3X3X3.
using System;

class ThreeDMatrix {

static void Main() {
int[,,] m = new int[3, 3, 3];
int sum = 0;
int n = 1;

for(int x=0; x < 3; =x++)
for (int y=0; y<3; y++)
for(int z=0;z< 3; z++)
mi{x, y, zl]l=n++;

sum = m[0, O, O]+m([1l, 1,1] + m[2, 2, 2]1;

Console.WritelLine ("CyMMa 3HauUeHMM IO MNEepPBOM ImaroHasmu: " + sum);

Bor kakort pe3yabTaT AaeT BBIIIOAHEHVIe DTOM IIporpaMMBbl.

CyMMa 3HaUeHMM IO MNepBOM OuaroHanm: 42

MHunumanunsauma MHOIroMepHbIX MaccnBoB

AAsl MHNIIMaAM3anyy MHOTOMEPHOTO MaccuBa AOCTaTOYHO 3aKAIOYUTh B (PUIYpHEIE
CKOOKM CITVMCOK MHUITMAAM3aTOPOB KaXkAOTO ero pasmepa. Hirke B KadecTse mpumepa mpu-
BeJeHa o01mas popMa MHNITMAAN3AI[NN AByMEpPHOTO MacCuBa:

Tunl,] wmmMa maccusa = |
{val, val, wval, ..., val},
{val, val, wval, ..., val},
{val, val, val, ..., val}
bi
rae val obo3Hadaer MHMIIMaAU3UpPYIOIlee 3HadeHMe, a KaXKAblii BHYTPeHHMII 040K — OT-

AeAbHBIN psAA. IlepBoe 3HaueHMe B KaKAOM psAAYy COXPaHSETCs Ha IepBON IO3ULIUU B Mac-
CMBe, BTOpOe 3HadeHNe — Ha BTOpoI mos3nunuu u T.4. ObpatuTe BHUMaHNe Ha TO, YTO 0AOKM
MHUIMAANU3ATOPOB PasAeAsOTCs 3allsTBIMU, a II0CJe 3aBepllalolneil ®Ti 0AO0KM 3aKpbIBalO-
men (1)I/IIypHOI7[ CKOOKI CTAaBUTCS TOYKA C 3aIISITOI.

B xauectse mpumMepa HIKe IIpMBeAeHa IpOrpaMma, B KOTOPOI ABYMEPHBINI MacCUB Sqrs
MHUIMAaAu3upyeTcs uncaamu oT 1 40 10 u kBagpaTamu 9TUX ducea.

// VHUUMAIUM3VMPOBATL OBYMEPHBIM MACCUB.

using System;
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class Squares {

static void Main() {
int[,] sgrs = {

{1, 11,

{2, 41},

{3, 91},

{ 4, 16 1},
{ 5, 25},
{ 6, 36 1},
{ 7, 49 },
{ 8, 64 },
{9, 81 1},
{ 10, 100 }

}i
int i, 3j;

for (i=0; i < 10; i++) {

for (3=0; 3 < 2; F++)
Console.Write(sqgrs([i,j] + " ")

Console.WriteLine () ;

HpI/I BBITIOAHEHUN DTOM IporpaMmbl I104y49aeTcCsa CAeAyIOLT_U/HZ pesyabTart.

CTynquaTble MaccuBbI

B mpuBeseHHBIX BEHIIIE IpUMepax IpUMeHeHIs AByMepHOTO MaccuBa, IO CYIIeCTBY, CO3-
AaBaACs TaK Ha3bIBae€MBIN MPAMOY20AbHBLE Maccué. JBYMEPHBII MacCUB MOKHO ITPeACTaBUTh
B BUJe TabOAMITBI, B KOTOPON AAMHA KaXKAOM CTPOKM OCTaeTCsl HeM3MEHHOM II0 BCeMY MacCu-
By. Ho B C# MO>XHO TakKe co3JaBaTh CHeIMaAbHBIN TUII AByMEpPHOTO MacCuBa, Ha3bIBaeMBIN
cmynendamoim maccuéom. CTyIIeHIaTBINI MacCUB IIpeACTaBAsSeT CODOV MACCU6 MACCU606, B KO-
TOPOM AANMHa Ka’kAOTO MaccuBa MOXeT OBITh pasHoil. Cael0BaTeAbHO, CTYIIEHYATEII MacCUB
MO>KeT OBITh MICITOAB30BaH A4S COCTaBAeHNs TabANITHI U3 CTPOK Pa3HOI AAMHEL

CrymeH4yaTble MacCUBBI OOBABAAIOTCA C ITOMOIIBIO Psja KBaApPaTHBIX CKOOOK, B KOTOPBIX
yKa3bIBaeTcs X pasMepHocTs. Hampumep, 4451 oObABA€HUSA AByMEPHOTO CTYIIEHIaTOTO Mac-
CUBa CAY>XKUT cAeAylomas obmmas popma:

Tunl] [1 wmMmsa mMaccuBa = new Tumn[pasmep] [];
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rae pasmep 0OO3HaYaeT YMCAO CTPOK B MaccuBe. [TaMATh 4451 caMuX CTPOK pacmpeseaseTcst
MHAVBUAYaABHO, VI TIODTOMY AAWMHA CTPOK MOKeT OHTh pasHoii. Hampumep, B mpusejeHHOM
HIDKe QparMeHTe KOJa OOBABASETCA CTyIeHJaThlli MaccuB jagged. IlamaATs cHawasa pac-
IpeaeAsieTcsl 4451 €T0 IIePBOrO M3MepeHNs aBTOMaTUIeCKH, a 3aTeM AAs BTOPOTO U3MepPeHMs

BPYYHYIO.

int[][] jagged = new int[3][];
jagged[0] = new int[4];
jagged[1l] = new int[3];
jagged([2] = new int[5];

ITocae BITIOAHEHUSI DTOTO (1)parMeHTa KOga MaCCuB j agged BBITASIAVUT TaK, KaK ITOKa3a-
HO HIIKe.

jagged [0][0] jagged [0][1] jagged [0](2] jagged [0][3]
jagged [1][0] jagged [1][1] jagged [1](2]
jagged [2][0] jagged [2][1] jagged [2][2] jagged [2][3] jagged [2][4]

Terepsr HeTpyAHO NOHATH, IIOYeMY TaKue MacCMBBI HasbiBalOTcs cTyneHuaThiMu! Ilocae
CO34aHIs CTYyIIeHYaTOTO MacCuBa AOCTYII K €r0 ®Ae€MeHTaM OCYLIeCTBASeTCS II0 MHAEKCY,
yKa3plBaeMOMY B OTJAeABHBIX KBaJpaTHBIX ckoOkax. Hampmmep, B caegyiomieil cTpoke Koja
9AeMEeHTy MaccuBa jagged, HaXoAAIIeMyCs Ha IIO3ULUU C KoopauHaramu (2,1), mpucsan-
Baetcs 3HaueHue 10.

jagged[2][1] = 10;

O6paTI/ITe BHIMMAaHNE Ha CUMHTaKCMYEeCKNe OTANMYMS B AOCTyII€ K DA€MEHTY CTYII€HYaTOTO
" IIPpAIMOYTOABHOI'O MacCyBa.

B IIPpUBEAE€HHOM HIIKE IIpUMepe IIpOorpaMMbl A€MOHCTPUPYETCI CO34aHNe ABYMEPHOTO
CTyII€eH49aTOIro MaccuBa.

// TIPONEMOHCTPMPOBATL MNPYMEHEHME CTYINEeHUATHX MaCCUBOB.
using System;

class Jagged {

static void Main() {
int[]1[] jagged = new int[3][];
jagged[0] = new int[4];
jagged[1l] = new int[3];
jagged[2] = new int[5];
int i;

// COXpaHUTL 3HAUEHMS B I[I€PBOM MaCCUBE.
for (i=0; i < 4; i++)
jagged([0] [i] = i;

// COXpaHWUTb 3HAUEHMUA BO BTOPOM MaCCUEBE.
for (i=0; 1 < 3; i++)
jagged[1] [1i] = i;
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// COXpaHUTL 3HAUEHMUS B TpeTheM MacCHuBE.
for(i=0; 1 < 5; i++4)
jagged[2][i] = 1i;

// BhIBECTM BHAYEHMA U3 IEPBOTO MacCCUBa.
for (i=0; i < 4; i++)
Console.Write (jagged[0][1i] + "™ ™);

Console.WriteLine () ;

// BHBEeCTM 3HAUEHMUS M3 BTOPOTO MACCHUBA.
for (i=0; 1 < 3; i++)
Console.Write (jagged[1][i] +

Console.WriteLine () ;

// BHIBECTM BHa4deHUS U3 TPeTbero MacCHuBa.
for (1=0; 1 < 5; 1i++)
Console. Write (jagged [2 ] [1 1 + " ") ;

Console.WriteLine () ;

BrinmoaHeH1e 9TOM IIpOorpaMMbI IIPUBOAUT K CACAYIOIIEMY pe3yAbTaTy.

0123
012
01234

CTyl'IEH‘{aTI:Ie MaCCHBBI HaXOAMT ITI0A€3HO€e IIpVIMEHEHVe He BO BCeX, a AVIIb B HEKOTOPBIX
cay4asx. TaK, ecan Tpe6yeTC}I O4YeHb AAVHHBIN AByMepHI)IIZ MacCCuB, KOTOpLIf/l 3aITIOAHAETCS
He ITOAHOCTLIO, T.e. TaKoOm MacCnB, B KOTOPOM JICIIOAB3YIOTCSI HEe BCE, a ANIIb OTA€AbHBIE €rOo
DAEMEHTBI, TO 4451 DTON LeAN AealAbHO IIOAXOAUT CTyII€HIaThII MaCCUB.

"n mocaeAxee 3aMedaHue: CTylleH4aTble MacCCUBBI ITPEeACTaBASIOT Cco0O0JI MacCUBBI MacCh-
BOB, I IIODTOMY OHI HeE 00s13aTeAbHO AOAKHBI COCTOsITh 13 OAHOMEPHBIX MaCCHBOB. Haan—
Mmep, B HpI/IBeAeHHOi[ HIKe CTPpOKe KOda CO34a€eTCs MaCcCB ABYMEPHBIX MaCCBOB.

int[][,] jagged = new int[3][,];

B cAeaylomeil CTpoKe KOaa DAeMeHTy MaccuBa jagged[0] IpucBamBaeTcsl CChlAKa Ha
MaccuB pazMepamu 4X2.

jagged[0] = new int[4, 2];

A B IpuBeJeHHOI HIUKe CTpOKe KoJda ®AeMeHTy Maccuba jagged[0] [1,0] mpucsausa-
€TCs1 3HaueH1e IepeMeHHOM 1.

jagged[0][1,0] = 1i;

anICBaVIBaHVIe CCbIJTIOK Ha MaCCUBbI

IlpucsauBanme 3HaueHUs OAHON Il€PEeMEHHON CCBLAKM Ha MacCUB APYTOil IepeMeH-
HOJI, TIO CYIIIeCTBY, O3HaJaeT, 4TO o0e IlepeMeHHbIe CChLAalOTCA Ha OAMH M TOT >Ke MacCHB,
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M B DTOM OTHOIIIEHMM MAaCCUBBI HUYEM HE OTAMYAIOTCS OT AIOOBIX Apyrux o0bekToB. Takoe
IIpucBanBaHye He IIPMBOAUT HM K CO34aHNIO KOIIMN MacCCMBa, HM K KOIIMIPOBAaHUIO COAEPXKII-
MOTO OAHOTIO MacCCIBa B Apyl"OﬁI. B xauectBe IpuMepa pacCCMOTPUM CA€AYIOMIYIO ITpOrpaMmy.

// TlpyCBaMBaHME CCBUJIOK Ha MAaCCUBH.
using System;

class AssignARef {

static void Main () {
int 1i;
int[] numsl = new int[10];
int[] nums2 = new int [107];
for(i=0; 1 < 10; i++) numsl[i] = i;
for(i=0; 1 < 10; i++4) nums2[i] = -1i;

Console.Write ("ComepxmMmoe MaccuBa numsl: ") ;
for (i=0; 1 < 10; i++)

Console.Write (numsl[i] + "™ ");
Console.WriteLine () ;

Console.Write ("Comepxmmoe Maccmea nums2: ");
for (i=0; 1 < 10; i++)

Console.Write (nums2[i] + " ");
Console.WriteLine () ;

nums2 = numsl; // Tenepb nums2 cceUlaeTcs Ha numsl
Console.Write ("Comepxumoe MmaccuBa nums2\n" + "mocne npuceamBaumsa: ");
for(i=0; 1 < 10; i++)

Console.Write (nums2[i] + "™ ");

Console.WritelLine();
// Dajee omnepupoBaTh MAaCCMUBOM numsl MOCPeICTBOM
// TIepeMEeHHOM CCBUIKM Ha MacCuB nums2.

nums2[3] = 99;

Console.Write ("ComepxmuMmoe MmaccmBa numsl nocsie maMeHeHusa\n" +

"MOCpeICTBOM IepeMeHHOM nums2: ");
for (i=0; i < 10; i++)
Console.Write (numsl[i] + " ");

Console.WriteLine () ;

BrimoaneHnue »toit IIpOorpaMMBbl IIPUBOAUT K CA€AYIOIIEMY pe3yAbTaTy.

Conmepxmmoe MaccuBanumsl: 0 1 2 3 4 5 6 7 8 9
Comepxmmoe Maccmumpanums2: 0 -1 -2 -3 -4 -5 -6 -7 -8 -9
ComepxmMoe MaccHBanums?2

nocjye npuceameanusa: 0 1 2 3 4 56 7 8 9

ComepxmMoe Maccupea numsl nocrie M3MeHEHMs

rnocpencTBoM HnepemMeHHoM nums2: 0 1 2 99 4 5 6 7 8 9
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Kax Bmgure, rmocae nmpucsauBaHms IePeMeHHON nums2 3HAa4eHMs IepeMeHHOI numsl
06e riepeMeHHbIe CCBLAKM Ha MacCUB CCBLAAIOTCS Ha OAVIH M TOT K€ OOBEeKT.

NMpumeHeHue cBoNCcTBa Length

Peaansarua 8 C# MaccuBoB B BiJe OOBEKTOB JaeT IeAblil psj npemmytnects. OaHO 13
HIUX 3aKAI0YaeTCsl B TOM, YTO C KaXKABIM MacCHMBOM CBsI3aHO CBOMCTBO Length, cogepxkamiee
YIICAO DAEMEHTOB, I3 KOTOPhIX MOXKeT cocTosATh MaccuB. CaegoBaTeAbHO, Y KaXKA0TO MacCu-
Ba UMeeTCs CIelMalbHOe CBOMCTBO, IIO3BOASIOINIee OnpeleaAuTh ero a4auny. Hioke npusegen
HpuMep HPOrpaMMBl, B KOTOPOI AeMOHCTPUPYETCsl DTO CBOMCTBO.

// Vicnosb30BaTh CBOMCTBO Length maccuea.
using System;

class LengthDemo {

static void Main () {
int[] nums = new int[10];
Console.WritelLine ("InnHa MaccuBa nums paBHa " + nums.Length);

// Vcnosb30BaTh CBOMCTBO Length miig mMHMUMANIM3aUMM MacCUBAa NUMS .
for (int i=0; 1 < nums.Length; i++)
nums[1i] = 1 * 1i;

// A Temepb BOCIIOJBL30BAaTLCS CBOMCTBOM Length
// nna BHBOIA COHOEPXMMOTO MACCMBA NUMS.
Console.Write ("ComepxrMoe MaccuBa nums: ") ;
for(int i=0; 1 < nums.Length; i++)
Console.Write (nums[i] + " "),

Console.WriteLine () ;

ITpu BEIITOAHEHNM HTON IIPOTPAMMBI IOAYJaeTCsl CAeAYIOLINIL pe3yAbTar.

InyHa MaccuBa nums paBHa 10
Comepxmmoe MaccuBa nums: 0 1 4 9 16 25 36 49 64 81

O6paTI/ITe BHIMaHIE Ha TO, KaK B Kaacce LengthDemo cBoIcTBO nums . Length mUCIoas-
3yercst B IUKAax for 44s ynpaBAeHUs 4MCAOM ITOBTOPSIOIIMXCS IIAroB LUKAa. Y Ka’K40To
MaccuBa MMEETCsI CBOsI AAVHA, TIODTOMY BMECTO OTCAEXUBAHUS pa3Mepa MacCuBa BPYYHYIO
MO>KHO JMCITOAb30BaTh MHPOpManuio o ero ganHe. Caeayer, 0ogHaKO, MMETh B BUAY, YTO 3Ha-
YeHle CBOMCTBa Length HHMKaK He OTpa’kaeT YMCAO DAE€MEHTOB, KOTOPbIe B HEM MCIIOAb3Y-
I0TCsl Ha camMoM geae. CBOICTBO Length CO4ep>KUT AMIIb YMCAO DAEMEHTOB, U3 KOTOPBIX
MO>KEeT COCTOSITh MaCCHB.

Koraa samparmuBaercsa AamHa MHOTOMEPHOTO MacCHBa, TO BO3BpalIljaeTcsl ODIee 4mcao
DAE€MEHTOB, U3 KOTOPBIX MO>KET COCTOSITh MacCB, KakK B IIPUBEAEHHOM HIIKe IpUMepe KoJa.

// Vicnmosib30BaTh CBOMCTBO Length TpexMepHOTO Maccuia.

using System;
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class LengthDemo3D {
static void Main() {
int[,,] nums = new int[10, 5, 6];

Console.WritelLine ("InuHa MaccuBa nums paBHa " + nums.Length);

ITpu BEITOAHEHNY DTOIO KOAA I0AYYaeTCsl CAeAYIONIUI pe3yAbTaT.
InmHa MaccuBa nums paBzHa 300

Kak moarsepxjaeT mpuBeAeHHEIN BEHIIIe pe3yaAbTaT, CBOMCTBO Length cogepkmuT umcao
9A€MeHTOB, 13 KOTOPBIX MOXKeT COCTOATh Maccus (B AaHHOM caydae — 300 (10x5%6) sae-
MeHTOB). TeM He MeHee CBONCTBO Length HeAb3sl MCIOAB30BaTh AAS OIpeAeAeHUs AAVHEI
MaccuBa B OTA€AbHOM €r0 U3MepeHNI.

baarogaps Haamamio y MaccMBOB CBOJiCTBa Length omepanmm ¢ MacCMBaMM BO MHOTUX
aATOpUTMaX CTaHOBSATCSA 0OJee MPOCTEIMY, a 3Ha4MT, u H601ee HajeXHBIMU. B KauecTse mpm-
Mepa CBOVCTBO Length MCII0AB3yeTcs B IpUBeJeHHON HIKe IIporpaMMe C I1eAbI0 IIOMEeHATh
MecTaMI COAepP>KMMOe D1eMEeHTOB MacclBa, CKOIMPOBaB MX B OOpaTHOM IOpsAKe B APYTON
MacCuB.

// TIOMEHSTH MecTaMM COLNEepPXMMOe BJIEMEHTOB MacCCHUBa.
using System;

class RevCopy {
static void Main() {
int i, J ;
int[] numsl new int[10];
int[] nums2 = new int[10];

for(i=0; i < numsl.Length; i++) numsl[i] = i;

Console.Write ("lcxonHoe comepxmumoe maccusa: ");
for (i=0; i < nums2.Length; i++)
Console.Write (numsl[i] + " ");

Console.WriteLine () ;

// CkoOmMpoBaThb 3JIEMEHTH MacCMBAa Numsl B MacCMB nums2 B OOpPAaTHOM IIOPSIKE.
if (nums2.Length >= numsl.Length) // mpoBepuTb, IOOCTATOUHO JIU
// OJMHEL Maccupa nums?2
for (i=0, j=numsl.Length-1; i < numsl.Length; i++, j--)
nums2[j] = numsl[i];

Console.Write ("ComepxmMmoe MaccuBa B oOpaTHOM Hopsaznke: ");
for (i=0; i < nums2.Length; i++)

Console.Write (nums2[i] + " ");

Console.WriteLine () ;
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Brinmoanenne 9Toit IporpaMMBbl 4aeT CAeAyIOIINIL pe3yAbTar.

MicxonHoe comepxmMoe MaccumBa: 0 1 2 3 4 5 6 7 8 9
ComepxuMoe MaccuBa B obpaTHoM nopsanke: 9 8 7 6 54 3 2 1 0

B aamHom mpumepe cBOMCTBO Length IOMoraeT BBIITOAHUTH ABe BaKHbIe (yHKIVM. Bo-
TIePBHIX, OHO IIO3BOASIET YOeAuThCs B TOM, 4TO AAVHEI 11€1€BOTO MaccyBa JOCTaTOYHO A4S
XpaHeHUs COAeP>KMMOIO MCXOAHOTO MaccuBa. VI BO-BTOpBHIX, OHO HpejoCTaBAseT YyCAOBUE
AAs 3aBepIIeHMs IyKaa for, B KOTOPOM BBIIOAHSIETCS KOIMMPOBaHME MCXOZHOTO MaccuBa B
obpaTHOM mopsjKe. KoHeuyHO, B 9TOM IIPOCTOM IpuUMepe pa3Mephl MacCUBOB HETPYAHO BbI-
SICHUTD U 0e3 cBOlicTBa Length, HO aHaAOTUYHBIN ITOAXOA MOSKET OBITh IIPUMEHEH B IeA0M
pAae Apyrnx, 604ee CAOXKHBIX CUTyaruii.

MpnmeHeHne cBoncTBa Length npu o6palleHnn co cTyneH4aTbiIMU MaccuBamMmm

OcoOr1it cayvail IpeAcTaBAseT IIpUMeHeHMe CBOVicTBa Length mpm obpamieHnu co cTy-
ITeHYaTBIMI MacCUBaMI. B ®ToM caydae ¢ TIOMOIIBIO AQHHOTO CBOICTBA MOXKHO ITOAYYUTD
AAVHY KaXKAOTO MaccCHBa, COCTaBASIOIINEro CTyIleHdJaThIli MaccuB. B KadecTse mpumepa pac-
CMOTPUM CAeAYyIOIIyI0 IIPOrpaMMy, B KOTOPOM MMWTHpPYeTCs paboTa IJeHTpaABHOTO IIPO-
neccopa (LIIT) B ceTu, cocTosiieit 13 4eTbIpex y340B.

// TpOmeMOHCTPUMPOBATL MNPMMEHeHue cBoMcrTBa Length
// npu oBpalleHMM CO CTYIEeHYATHMM MaCCUBAMM.

using System;

class Jagged {
static void Main () {
int[][] network nodes = new int[4][];
network nodes[0] new int([3];
network nodes[1] new int([7];
network nodes|[2] new int[2];
network nodes[3] new int[5]

;
int i, 3j;

// ChabpmukoBaThb maHHbHEe 06 MCHOJb30BaHuMu III.
for (i=0; i < network nodes.Length; i++)
for(j=0; j < network nodes[i].Length; j++)
network nodes[i][]j] =1 * J + 70;

Console.WriteLine ("OGmee KOJIMUECTBO Y3JIOB ceTm: " +
network nodes.Length + "\n");

for(i=0; i < network nodes.Length; i++) {
for(j=0; Jj < network nodes[i].Length; j++) {
Console.Write ("Mcnonp30Baumue B y3je cetu " + 1 +
OO+ g+ " M)
Console.Write (network nodes[i][]j] + "% ")
Console.WriteLine () ;

}

Console.WriteLine () ;
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ITpu BBEITTOAHEHNM HTON IIPOTPaMMBI IOAYJAeTCs CAeAYIOLINIT pe3yAbTar.

Ofmee KOJIMUECTBO y3JIOB ceTm: 4

~
o
o

Jcnnonp30BaHue B y3je 0 LI O
Vcnosib30BaHme B yz3je 0 LI 1: 70%

Vicnosnb3oBaHme B yszjye 0 LI 2: 70%
Vicnosb3oBaHme B ys3jye 1 LI 0: 70%
Vicnojib30BaHmMe B ys3jye 1 LI 1: 71%
Vicnosib30oBaHmMe B yszje 1 LI 2: 72%
Vcniosib30BaHMe B yz3je 1 LI 3: 73%
VicnoJsib30BaHMe B yzjye 1 LI 4: 74%
Vicnosib30BaHmMe B yszjye 1 LI 5: 75%
Vicnosib30oBaHmMe B yszje 1 LI 6: 76%

Vcnosib30BaHMe B yz3je 2 LI 0: 70%
VicrioJib30BaHMe B yz3je 2 LI 1: 72%

Vcniosib30BaHMe B yz3je 3 LI 0: 70%
Vcniosib30BaHMe B y3je 3 LI 1: 73%
Vcnonb30BaHMe B y3je 3 LI 2: 76%
Jicnojib30oBaHmMe B ys3jye 3 LI 3: 79%
Vcriosib30BaHMe B yz3jge 3 LI 4: 82%

ObpaTute 0cobOOe BHMMaHIe Ha TO, KaK CBOJMCTBO Length MCIIOAB3yeTCs B CTyIleHYaTOM
Maccube network nodes. HamoMHuM, 94To AByMepHBIN CTyIIeHYaTHIlI MacCUB IIpeJCcTaBAs-
eT coboit maccus MaccnsoB. CaegoBaTeAbHO, KOTAA MCIIOAB3YeTCs BRIpaskeHue

network nodes.Length

TO B HEM OIpeJeAsleTCs YMCAO0 MacCUBOB, XpaHAIIMXCA B MaccuBe network nodes (B AaH-
HOM cAydyae — ueThlpe Maccuba). A A4 HOAydeHMSI AAMHBI AI00OTO OTAE€ABHOIO MacCuBba,
COCTABASIOIIETrO CTYII€HYAThIN MAaCCUB, CAY>KUT CA€AYIOIee BhIpaskeHue.

n.etwork nodes[0].Length

B AaHHOM CAy4ae 5TO AAMHa IIe€PBOTO MacCuBa.

HesaBHO TUNN3NpoBaHHbLIE MAaCCUBbI

Kak mosicasaaocs B raase 3, B sepcym C# 3.0 mosB1MAaCh BO3MOXKHOCTh OOBABAATH HESBHO
TUNU3UPOBAaHHLIE IepeMeHHbIe C ITIOMOIIBI0 KAIOUeBOTO CA0Ba var. DTO IepeMeHHbIe, TUI
KOTOPBIX OIIpeAeAseTcs] KOMIMASITOPOM, MCXOAA W3 THUIla MHUIIMAAUSUPYIOIIETO BRIpake-
Hua. CaeaoBaTeAbHO, Bce HeABHO TUIM3MPOBaHHBEIE IepeMeHHBIe JOAKHBI OHITh HermpeMeH-
HO MHMIMAAM3MPOBaHBL VICIoAB3ys TOT >XKe caMBIil MeXaHM3M, MOJKHO CO34aTh U HesIBHO
TUNU3UPOBaHHBI MaccuB. Kak IIpaBnao, HeSBHO TUIIM3MPOBAHHBIE MAaCCUBLI IpesHa3Ha-
4YeHBl AAs IPVUMeHEeHMsI B OIIpeAeAeHHOIO poJa BBI30BAX, BKAIOUAIOINX B ceOs DAeMeHTHI
sa3pika LINQ, o koTopoM peur morijeT B raase 19. A B GOABIIMHCTBE OCTaABHBIX CAydaeB
JCIIOAB3yeTcsl "00Br9HOe" O0BABAEHNME MaccHBOB. HesaBHO TmM3MpoBaHHBIE MacCHBEI pac-
CMaTPUBAIOTCS 34€Ch AUILIb PaAll TIOAHOTHI IIPeACTaBASHIS O BO3MOXKHOCTSAX s13b1ka CH.

HeslBHO TMIIM3MPOBAHHBI MacCUB OOBABASETCA C IIOMOIIBIO KAIOUEBOIO CAOBa var, HO
0e3 TIOCAeAYIOIIMX KBaApaTHBIX CKOOOK []. Kpome TOro, HesBHO TMIM3MPOBAHHEBIN Mac-
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CB AO0A>KEH OBITH HEIIpeMeHHO MHUINAAN3BNPOBaH, ITOCKOAbKY IIO THUITY MHNINAAN3aTO-
POB o1peaeAseTcsa TUIl 5AeMEeHTOB AaHHOI'O MaccClBa. Bce VHNNNAAM3aTOPbl 40AKHBI OBITH
OJ4HOTO I TOIO >Ke COraaCoBaHHOIO THIIA. Hixe npuBeAeH IpuMep 00DBsIBACHUSI HESIBHO TU-
TIM3MPOBAaHHOIO MaccClBa.

var vals = new[] { 1, 2, 3, 4, 5 };

B sanHOM mpuMepe co3JaeTcsl MacCUB TUIIA int, COCTOSIINIL U3 IIATH DAeMeHTOB. Cchia-
Ka Ha 9TOT MacCUB IIpUCBauBaeTcs IepemeHHoi vals. CaeaoBaTeAbHO, TUII DTOM IHepeMeH-
HOJI COOTBETCTBYeT TMITy int MaccyBa, COCTOSIIETO M3 ILITU DAeMeHTOoB. OOpaTuTe BHMMa-
HM)e Ha TO, 4TO B A€BOJM 4YaCTU IPUBEAEHHOIO BBIIIE BBIPA’KEHMS OTCYTCTBYIOT KBajpaTHBIE
CKOOKM []. A B IpaBOIl YaCTM STOTO BEIPA’KEHM, A€ MPONUCXOAUT MHUNMAAN3ANUS MacCU-
Ba, KBagpaTHbIe CKOOKM ITPUCYTCTBYIOT. B 4aHHOM KOHTeKCTe OHI 00sI13aTeAbHEL.

PaccmoTpuMm emje oguH mpumep, B KOTOPOM CO34aeTcsl ABYMEPHBII MacCUB THUIIA
double.

var vals = new(,] { {1.1, 2.2}, {3.3, 4.4},{ 5.5, 6.6} };

B aanHOM cayuyae moayvaercst MaccuB vals pasMmepamu 2X3.
OODABAATE MOXKHO Tak>Ke HesSBHO TUIIM3MpPOBaHHBIE CTyIIeHYaThle MacCUBBL. B kadecTse
IIpyMepa pacCMOTPUM CAeAYIOMIYIO IIPOrpaMMy.

// TpOnEeMOHCTPUPOBATHL HESBHO TUNM3UPOBAHHEI CTYNEHUYATHI MAaCCUB.
using System;

class Jagged {
static void Main () {

var jagged = new|[
new[] {1, 2, 3, 4},
new[] { 9, 8, 7
new[] { 11, 12, 13, 14, 15 }
}i

for(int j = 0; j < jagged.Length; j++) {
for(int i=0; i < jagged[j].Length; i++)
Console.Write (jJagged[Jj][i] + " ");

Console.WriteLine () ;

BrirmoaHeH1e 9TOM IIporpaMmsl gaeTt CAeAleH_U/IIZ pesyabTar.

1234
9 8 7
11 12 13 14 15

Obparute ocoboe BHUMaHNe Ha O0bABAEHNE MaccHBa jagged.

var jagged = new[] {

new[] {1, 2, 3, 4},

new[] { 9, 8, 7 1},

new[] { 11, 12, 13, 14, 15 }
}i
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Kak Bmaure, omepatop new[] MCIIOAB3yeTCd B DTOM OODBABAEHUM ABOAKMM 0Opa3oM.
Bo-nepBrIX, 9TOT omeparop co3gaeT MacCUB MaccUBOB. Il BO-BTOPEIX, OH CO34aeT KaKAblil
MaccuB B OTA@ABHOCTH, MCXOAs M3 KOAMYeCTBa MHULIMAaAU3aTopos 1 ux Tuna. Kak un caego-
BaJ0 OXMAATh, BCe MHMUIIMAAUZATOPLI OTAEABHBIX MacCUBOB AOAXKHBI OBITh OAHOTO U TOTO
ke Tuma. TakuMm 06pa3oM, K 0OBABAEHUIO AI000TO HEABHO TUIIM3MPOBAHHOTO CTYIIEHIaTOTO
MaccuBa MPUMEHSeTCs TOT >Ke CaMblli OOLIMII IIOAXOA, YTO M K OOBSIBAEHUIO OOBIYHBIX CTY-
IIeHJaThIX MaCCUBOB.

Kax yrmoMmnHaaoch Bplllle, HeSBHO TUIIM3MPOBAHHbIE MAaCCHUBBI Yallle BCETO IIPUMEHSIOTCs
B LINQ-opmeHTMpoBaHHBIX 3ampocax. A B OCTaAbHBIX CAydasX cAeAyeT MCIIOAb30BaTh SBHO
TUNM3MPOBAHHBIE MaCCUBEIL.

Onepatop uukna foreach

Kak ymomunaaocs B raase 5, B sa3pike C# orrpesesen onepartop 1jukaa foreach, HO ero pac-
CMOTpeHNe OBLA0 OTA0XEHO A0 60ee ITOAXOAAIIEro MoMeHTa. Terlepb 5TOT MOMEHT HacTa.

Omneparop foreach cayXut A4 IMKANIECKOTO OOpaIleHNs K DAeMeHTaM KOAAeKUUl,
IIpeACTaBAsIONIell coborl rpymmy oobekToB. B C# ompeseseHO HeCKOABKO BUAOB KOAAEK-
LIMI, Ka’kJas M3 KOTOPHIX sBAseTca MaccuboM. Hipke mpuBejeHa obimas ¢popma omeparopa
uukaa foreach.

foreach (Twun mMsa nepemMeHHOV LMKJIa 1n KOJUIEKLMS) OIepaTop;

3AeCh THI yMMS _HIepeMeHHOJ! ImKJjia ODO3HadYaeT TUI U MM IlepeMeHHOI yIpaBae-
HIST OMKAOM, KOTOpas IOAydaeT 3HadeHle CAeAYIOIIero ®Ae€MEHTa KOAJAEKIMM Ha KaXXAO0M
IIare BBITTOAHEHMS ITMKAa foreach. A kosrexips oDO3HavaeT IMKAWYIECKU OIIpaliuBae-
MYIO KOAAEKINIO, KOTopas 34ech 1 Aajee IpejcTaBaseT coborr maccus. Caea0BaTeABHO, T
IIepeMEeHHON LUKAa AO/AXKEH COOTBeTCTBOBaTh THUILy »AeMeHTa Mmaccupa. Kpome Ttoro, o
MOXXeT 0DO3HaJaThCsl KAIOUEBBIM CAOBOM var. B ®ToM caydae KOMIUASATOP omnpejeasieT TUII
IIepeMeHHO! LMKAa, UCXOAS U3 TUIIAa DAeMeHTa MaccuBa. DTO MOXKeT OKa3aThCsl I10AE3HBIM
AAs1 paDOTHI C OIIpeAeAeHHOTO poJja 3alpocaMly, Kak OyJeT ToKasaHO Jalee B JaHHON KHMTe.
Ho, xak mpaBnao, TUII yKa3bIBaeTCs SBHEIM 00pa3oM.

Omneparop nmkaa foreach gerictByeT caeayommmM obpaszom. Korga nmuka HaumHaercs,
IIepBHI DAeMeHT MaccuBa BBIOMpaeTcsa U IpucBauBaeTCs IepeMeHHON nukaa. Ha xaxaom
ITocAeAyIoIeM Illare MTepanuy BHIOMpaeTcs CAeAyIONiuii DAeMeHT MaccuBa, KOTOPEHIN CO-
XpaHseTcs B IepeMeHHON nukaa. Iuka saBepiiiaercs, Korga Bce 9A€MeHTBl MacCuBa OKaXKyT-
cs BeiOpanHbIMI. CaejoBaTeabHO, onlepaTtop foreach IMKAMYECKN OIpallnBaeT MacChB II0
OTAeAbHBIM €ro BJleMeHTaM OT Hauaza U A0 KOHIIA.

Caeayet, ogHaKo, UMeTh B BIJY, UTO IlepeMeHHas LIMKJa B onepaTope foreach cayxur
TOABKO AAsl 4TeHus. DTO O3HauaeT, 4YTO, IpUcBaMBas 9TOM IlepeMeHHOl HOBOe 3HaueHue,
HeAb35 UBMEHUTD COAEP>KIMOe MacCuBa.

Husxe mpusegeH mpocToil IpuMep IpMMeHeHU: omepaTopa nukaa foreach. B sTtom
npuMepe CcHadada CO34aeTCsl [eA0YMCAEHHBI MacCuB U 3a4a€TCs Psd ero nepBOHavaAbHBIX
3Ha4YeHN, a 3aTeM DTY 3HAUYEHILSI BRIBOASTCS, a IO XOAY AeAa BRIYMCASIETCA X CyMMa.

// Vlcmonb30BaTh omepaTop uukia foreach.
using System;

class ForeachDemo {
static void Main () {
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int sum = 0;
int[] nums = new int[10];

// 3amaTb NepBOHAYAJIbHBIE 3HAUEHMS B3JIEMEHTOB MacCyBa NuUms.
for(int i = 0; i < 10; 1i++)
nums [1] = 1i;

// Wcnonp30oBaTh LUMKJ foreach mna BEBOma 3HaUYeHUM

// BJeMeHTOB MacCUBa U MNOIACUYEeTa MX CYMME.

foreach (int x in nums) {
Console.Writeline ("3HaueHue sJjemMeHTa paBHO: " + X);
sum += x;

Console.WritelLine ("CymMa paBHa: " + sum);

Brimoanenune IIPpUBEAEHHOTIO BRIIIIE KOJa AAa€T CAE,Zl,yIOH_U/HZ pesyabTar.

3HaueHMe sJieMeHTa paBHO: 0
3HaueHMe DJIeMeHTa paBHO: 1
3HaUeHME DJIEMeHTa pPaBHO: 2
3HaueHMe DJIeMeHTa pPaBHO: 3
3HaueHMEe DJIeMeHTa paBHO: 4
3HaueHMe DJIeMeHTa pPaBHO: 5
3HaUeHMEe DJIeMeHTa pPaBHO: 6
3HaueHMEe DJIeMeHTa paBHO: 7
3HaueHMEe DJIeMeHTa paBHO: 8
3HauyeHVe BJIeMeHTa pPaBHO: 9

CyMmma paBHa: 45

Kaxk BUIAUTE, OIIepaTop foreach nukanyecku OIlpamuBaeT MacCUB IIO IMOPSAKY MHAEK-
CPOBaHII OT CaMOTO II€PBOTO A0 CaMOTO ITOCAeAHETO €ro 1eMeHTa.

HeCMOTp}I Ha TO 4TO IIUKA foreach IIOBTOpsIETCI AO TeX IIOP, IIOKa He 6y,Z|,yT OIIPOIIEHBI
BCe DJAEMEHThI MacCCyBa, €r0 MOJKHO 3aBepIINTD ITPEeXAECBPEMEHHO, BOCIIOAB30BaBIINCh OIle-
paTopomMm break. Huxe IIpuBeAE€H IIpUMep IIporpaMmbl, B KOTOpOIZ CyMMMPYIOTCSI TOABKO
IISITDH IIE€PBBIX DA€MEHTOB MacCyBa nums.

// VicmoJsib30BaTh onepaTop break mia NpexmeBpeMEeHHOTO 3aBeplieHMd LMKIa
foreach.

using System;

class ForeachDemo {

static void Main () {
int sum = 0;
int[] nums = new int[10];

// 3amaTb HepBOHAUYAJIbHEIE 3HAUEHMS 3JIEMEHTOB MAaCCHMBa Nums.
for(int i = 0; 1 < 10; i++)
nums [i] = 1i;

// Vcnosb30BaTh LUMKJ foreach mma BoBOma 3HaYeHUM
// BIeMeHTOB MacCMuBa U MOACUETAa MX CYMMH.
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foreach (int x in nums)

Console.Writeline ("3HaueHue B3JIeMEeHTa PaBHO:

sum += X;

if(x == 4) break;

}

Console.WritelLine ("CyMMa HOEpPBEIX 5 BJIEMEHTOB:

Bor kaxoii pe3yabTaT gaeT BHIIIOAHEHNE HTON IIPOTPaMMBL.

3HaueHMre
3HaueHue
3HaueHue
3HaueHue
3HaueHue

CyMMa MepBBIX 5 BJIEMEHTOB:

CoBepIrieHHO O4YeBMAHO, 4TO IUKA foreach 3aBepiraeTcs rmocae BeIOOpa M BEIBOJA 3Ha-
JeHIIsI IISITOTO DAeMeHTa MacCBa.

Omnepartop nmkaa foreach MOXKHO TakXe MCIIOAB30BaTh A4 IUKAMIECKOTO OOpaIieHms
K DJ4eMeHTaM MHOTOMEpPHOIO MaccubBa. B ®ToM caydae ®aeMeHTHI MHOTOMEPHOTO MacCuBa
BO3BpAIlAIOTCs 110 IOPSAAKY CA€AOBaHMS CTPOK OT MEPBOM 40 IOCAeAHEeN, KaK AeMOHCTPHU-
pyeT npuBeAeHHbII HIUKe IPUMep IIPOTPaMMBL.

BJIEMEeHTa
SJIEMEeHTa
BJIEMEeHTa
SJIEMEeHTa
SJIEMEHTAa

PaBHO:
PaBHO:
PaBHO:
PaBHO:
pPaBHO:

DSw N

{

10

// npepBaTb LUKII,

"

+ x)

+ sum) ;

’

KaK TOJIbBKO MHIEKC MacCCmBa IOOCTUI'HET

A

// Vicnosb30oBaTh onepaTop umkiaa foreach mna ofpaleHMs K IBYMEPHOMY MAaCCHUBY .

using System;

class ForeachDemo2 ({
static void Main () {
int sum = 0;

int[,

// 3BamaTh NepBOHAUYAJIbHEIE BHAUEHMS 3JIEMEHTOB MAacCCMBAa Nums.

] nums =

for(int 1 = 0
for (int j=0
nums [1, 3]

’
’

new int[3,5];

i < 3; i++4)
J < 5; J++)
= (i+1)* (3+1);

// Wcnomp30BaTh LUMKJ foreach mjg BEBOIA SBHaAYEHUM

// BJeMeHTOB MacCUBa U MMOIACYEeTa MUX CYMME.

foreach (int x in nums)

Console.WritelLine ("3HaueHue BJIeMeHTa PaBHO:

sum += X;

}

Console.WritelLine ("CyMmMma paBHa:

BrirmoaHeHme oTOM IIporpaMmbsl gaet CAeAyIOH_U/IIZ pesyabTar.

3HaueHue
3HaueHue
3HaueHue
3HaueHue

SJIEMEHTAa
BJIEMEHTa
SJIEMEHTa
BJIEMEHTa

pPaBHO:
PaBHO:
PaBHO:
PaBHO:

Sw N

{

+ sum) ;

"

+ X)

’
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3HaueHMe DBJIeMeHTa PaBHO:
3HadeHMe BJIEMEHTa PaBHO:
3HaUeHMe 3JIeMEeHTa PaBHO:
3HadeHMe BJIEMEHTa PaBHO:
3HadeHMe BJIeMEHTa PaBHO:
3HadeHMe BJIEMEHTa PaBHO:
3HaUeHMe 3JIeMeHTa PaBHO:
3HadeHMe BJIEMEHTa PaBHO:
3HadeHMe BJIeMEHTa PaBHO:
3HadeHMe BJIEMEHTa PaBHO:
3HadeHMe BJIEMEHTa PaBHO:
Cymma pasBHa: 90

R B OoWwkRE oo N
o

o1 N

Omneparop foreach JomyckaeT ITMKAMYecKoe oOpallleHne K MacCUBY TOABKO B OIpeje-
JA€HHOM IIOpsAKe: OT HavyaJa U 4O KOHIIa MacclBa, TIOBTOMY €TO IpVMMeHeHUe KaXkeTcs, Ha
IIepBHIN B3rAs4, orpaHndeHHsIM. Ho Ha camoMm geae ®To He Tak. B 60abIioM umcae aaro-
PUTMOB, CaMBIM pPacIpPOCTPaHEHHBIM M3 KOTOPBIX fABASETCS aATOPUTM IIONUCKa, TpebyeTcs
JMIMEHHO TaKOll MeXaHM3M. B KauecTBe IpuMepa HICKe IpUBeJeHa IporpaMMa, B KOTOPOII
kA foreach MCIIOAB3yeTca AAs TONCKa B MacCHBe OIlpeJeleHHOro 3HadeHMs. Kak Toapko
9TO 3HadeHMe OyJeT HallAeHO, MK IIpepBeTCsI.

// Tomck B MaccCuBe C IOMOWBI oleparopa umukia foreach.
using System;

class Search {

static void Main () {
int[] nums = new int[10];
int val;

bool found = false;

// 3amaTh NepBOHAUAJIbHBEIE 3HAUEHMS 3JIEMEHTOB MAaCCMBAa Nums.
for(int i = 0; i < 10; i++)
nums [i] = i;

val = 5;
// Vicnosb30BaTh LUMKJ foreach misa nomcka BamaHHOTO

// BHadYeHMsa B MacCHMBE NUMS.
foreach (int x in nums) {

if(x == val) (
found = true;
break;
}

}

if (found)

Console.WriteLine ("3HaueHue HavmeHo!");

Hp]/[ BBITIOAHEHUN DTOM ITporpaMMbl I10AyJaeTcs CAeAyIOH_U/HZ pesyabTart.

3HaueHMe HarmeHo!
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Omneparop nukaa foreach OTAMYHO MOAXOAUT AASl TaKOTO IPUMEHEHMs, ITOCKOADLKY
IpY TIOMCKe B MaccyBe IPUXOAUTCA aHAAU3UPOBATL KaxKAblil ero saemeHt. K apyrum npu-
MepaM IIpMMeHeHMsI ollepaTopa IMKada foreach OTHOCUTCS BbIYMCAEHME CpeAHero, IOMCK
MMHIMAABHOTO MAM MaKCUMAaABHOTO 3HAYeHNs CpeAl psida 3ajaHHBIX 3HAYeHMI, OOHapyKe-
Hue aybaukaros u T.4. Kak 6yaer nmokasaHo Jasee B DTON KHNTe, ollepaTop Inkaa foreach
OKa3bIBAETCsI OCOOEHHO ITOAE3HBIM A5 PabOTHI C pa3HBIMU TUIIAMU KOAAEKIIVIA

CTpoku

C TOuKM 3peHUs peryAsapHOro IIporpaMMUIPOBaHUs CTPOKOBLIM TUII AQHHBIX string oOT-
HOCUTCS K YMCAY caMBIX BaKHBIX B C#. DTOT TuUII ollpegeaseT U MOAJep>KUBaeT CMBOABHEBIE
CTpokm. B 11e10M psge ApyImX SA3BIKOB IPOTpaMMMpPOBAHMS CTpOKa ITpeJAcTaBaAseT coDoit
MaccuB cuMBOA0B. A B C# cTpokn sBAsIOTCs oObekTamu. CaegoBaTeabHO, TUII string OT-
HOCHUTCA K 9MCAY CCBLAOYHEIX. V XOTsA string sABAseTcs BCTpoeHHHIM B C# TUIIOM AaHHBIX,
€ro paccMOTpeHUe MPUIII0Ch OTAOXKUTH A0 TeX IOp, ITOKa He OBlAU IpeACcTaBAEeHbI KAAaCChl
" OOBEKTHI.

Ha camom geae kaacc Tuna string y>ke He pa3 HPUMEHSACSI B IpUMepax IporpaMm,
HauMHas C TAaBBl 2, HO BTO OOCTOATEABCTBO BELIACHAETCS TOABKO TeIleph, KOrda odepeanb A0-
maa 40 CTpok. Ilpm co3gaHmm CTPOKOBOTO AMTepada B A€MICTBUTEABHOCTU (POPMUPYETCS
CTpOKOBHINT 06beKT. Hammpumep, B cAeayroment CTpoKe Koga:

Console.WriteLine ("B C# cTpoku gejsgwoTcsa oBbekTamu.") ;

TeKCTOBasl CTpokKa "B C# cTpokm aBisorcs oObexTamm." aBTOMAaTUJIeCcKyu IIpeodpa-
3yeTcsi B CTPOKOBBHIN 0OBekT cpeactBamu C#. CaeaoBaTeabHO, IIpMMeHEHUe KJacca THUIIA
string IpoOMCX0AMAO B MPeABIAYINNX IIpUMepax IporpaMM HesSBHBHIM O0OpasoM. A B 9TOM
pasaeae H6yJeT TTOKa3aHO, Kak 0OpaIaThCs CO CTPOKaMU SIBHBIM 00pa3oM.

MocTpoeHue cTpok

CaMbIif IPOCTOM CIIOCOO TMOCTPOUTH CHMBOABHYIO CTPOKY — BOCIIOAB30BAThCS CTPOKO-
BBIM AuUTepaaoM. Hampumep, B caeayiomieil CTpoke KOAa I€PEMEHHON CCHIAKM Ha CTPOKY
str HOpucBaMBaeTCs CCblLAKA Ha CTPOKOBBIN AUTEpaA.

string str = "Crpoxu B C# BecbMma sbdexTuBHE.";

B ganHOM cayuyae nepemeHHas str MHMIIMAAU3UPYETCS I10CA€A0BaT€ABHOCTBIO CUMBO-
20B "Crpoku B C# BecbMa sbbexTwmBHHL. ".

O0bBeKT Tumna string MOXKHO TaKXKe CO34aTh 13 MaccyBa Tuma char. Hanpumep:
char[] charray = {'t', 'e', 's', 't'};
string str = new string(charray);

Kak ToapkO 0OBEKT THHA String 6y,ZI,ET CO34aH, €r0 MO>KHO MCIIOAb30BaTh Be3jae, Tie
TOABKO Tpe6yeTC;1 CTpOKa TEeKCTa, 3aKAIOYEHHOTO B KaBblukl. Kak mokasaHo B NnpuBeseHHOM
HIDKe IIpUMepe IpOorpaMMBbl, OOBEKT THUIIA string MOXXeT CAYKUTHh B KayeCTBe apryMeHTa
npu BbI30Be MeToda WriteLine ().

// Co3marTb M BEIBECTM CUMBOJILHYK CTPOKY .

using System;
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class StringDemo {
static void Main () {

char[] charray: {131, ‘T', 'O', L} l, 'C', 'Tl, lpl, 'O', 'K', 'a',
string strl = new string(charray);
string str2 = "Eme omHa cTpoka.";

Console.WriteLine(strl)
Console.WritelLine (str2)

’
’

PesyapTaT BBIIIOAHEHIS DTOM IIPOTPaMMBbI IPUBEAEH HIDKE.

3TO CcTpoKa.
Eme onmHa cTpoka.

O6paLyeHune co cTpoKkamu

Kaacc tuma string coaep>XmuT psA MeTOAOB A4sl oOpaleHus co crpokamu. Hexoro-
pble M3 STUX METOAOB IlepednicaeHsl B TabA. 7.1. OOpaTtnuTe BHMMaHMe Ha TO, YTO HEKOTO-
pble MeTOAbl IIPMHMMAIOT IlapaMmeTp Tuma StringComparison. DTo IepeuymcAMMBIN
TUII, OUpPeAeASIIONINI pa3AUYHbIe 3HAuYeHIs, KOTOpble ONpeseAsiOoT MHOPsIAOK CpaBHEHMS
CUMBOABHBIX CTPOK. (O mepeuncaeHMsIX peuyb IIOMAeT B Taape 12, HO AAd OPUMEHEHUs TUIa
StringComparison K CHMBOABHBIM CTPOKaM 3HaTh O IIepeuMCAEHNAX HeoO:g3aTeAbHO.)
HetpyaHo aorajaThbcs, YTO CHMBOJABHBEIE CTPOKM MOXKHO CpaBHMBATh Pa3HBEIMU CITOCOOa-
Mu. Hampumep, ux MOXHO CpaBHMBaTh Ha OCHOBAaHMM ABOUYHBIX 3HAYEHMII CHMMBOAOB, U3
KOTOPHIX OHM cOCTOAT. Takoe cpaBHeHHMe HasbiBaeTCs 1opAdkosviM. CTPOKM MOXKHO TakxXKe
CpaBHUBATh C YIE€TOM Pa3AMYHBIX OCODEHHOCTeN KyABTYPHOI Cpeabl, HallpuMep, B AeKCH-
KorpauieckoM IOpsAKe. DTO TaK Ha3blBaeMOe CpaBHEHUE C Y4ermom KYAbmypHoi cpedol.
(YuutsBaTh KyABTYPHYIO Cpely OCOOEHHO Ba>XHO B AOKaAU3yeMBIX IpuaokeHmsax.) Kpowme
TOTO, CTPOKM MOXXHO CpaBHUBATh C yuermom MAU 0e3 yuema peructpa. Hecmorps Ha TO uTO
CyIIIECTBYIOT IIeperpy>kaeMble BapuaHThl MeTO40B Compare (), Equals (), IndexOf ()
u LastIndexOf (), obecredmBaioiie VICTIOAB3YEMBIN 110 YMOAYAHUIO IIOAXOA K CpaBHe-
HIUIO CMMBOABHBEIX CTPOK, B HacTOsIlee BpeMs CIMTaeTcs 0oJlee IpUEMAEMEIM SBHO YKa3bl-
BaTh CTHI0COO TpebyeMoOro cpaBHeHM:, YTOOBI M30e’KaTh HEOAHO3HAUYHOCTH, a TakXe YIIpo-
CTUTh AOKAAM3aLMIO IIPUAOXKeHUit. VIMeHHO MOSTOMy 34eCh pacCMaTpMBAIOT pas3HbIe CIIO-
COOBI CpaBHEHMSI CUMBOABHBIX CTPOK.

Kax mnpasmao m 3a psAOM MCKAIOUEHUI, A4Sl CPaBHEHMUs CUMBOABHBIX CTPOK C yde-
TOM KYyABTYPHOI cCpeabl (T.e. S3BIKOBBIX M PerMOHAABHBIX CTaHAAPTOB) HPUMEHSETCS
cmocod StringComparison.CurrentCulture. Ecam >xe TpeGyercsa cpaBHUTH CTpoO-
KM TOABKO Ha OCHOBAaHMM 3HAUEHUIl MX CUMBOAOB, TO AydIlle BOCIIOAb30BaThCA CIIOCO-
6oM StringComparison.Ordinal, a Aas CpaBHeHUs CTPOK Oe3 ydeTa permcrpa — OA-
HUM U3  ABYX crrocoboB:  StringComparison.CurrentCulturelIgnoreCase muan
StringComparison.OrdinalIgnoreCase. Kpome TOro, Mo>kHO yKa3aTb CpaBHeEHIEe
CTpOK 6e3 yJeTa KyAbTypHO CcpeAHl (1ToApoOHee 06 TOM — B raase 22).

Obparute BHUMaHUe Ha TO, YTO MeToa Compare () oObsaBaAsgeTcs B Taba. 7.1 Kak static.
ITogpobuee o mogudukaTope static peub moiiger B raase 8, a 40 TeX IOp BKpaTiie IO-
SICHUM, 9TO OH ODO3HaJyaeT caejyloliee: MeToa Compare () BBI3BIBAETCA IO MIMEHM CBOETrO
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Kaacca, a He IO ero »k3emnaspy. CaeioBaTeAbHO, A5 BbI30Ba MeToAa Compare () CAYKUT
caeayromas obmmas popma:

pesynpTaT = string.Compare(strl, str2, cmocob);

rAe crrocob obo3HavyaeT KOHKPETHbIﬂ I10AX04, K CpaBHEHUIO CMMBOABHBIX CTPOK.

NMPUMEYAHUE

ﬂOI‘IOJ‘IHI/ITeJ'IbeIe cBegeHnd o cnocobax CpaBHEHMA U NOUCKa CUMBOJbHbIX CTPOK, BKI4asa
n ocoboe 3HayeHue Bblbopa nopxopswero cnocoba, npuBegeHsl B rnaBe 22, roe nNoapobHO
paccmaTtpuBaeTcs obpaboTka CTpOK.

O6paTI/ITe Tak>ke BHMMaHIe Ha MeToabl ToUpper () u ToLower (), IpeoOpasylomue co-
Aep>K1MOe CTPOKU B CHMBOABI BEPXHETO M HVKHETO perucTpa COOTBeTCTBeHHO. VIx ¢gpopmer,
npeAcTaBAeHHBIe B TabAa. 7.1, cojgepkaT mapameTrp CulturelInfo, OTHOCAIIUIICA K KAaccy,
B KOTOPOM OIIMCHIBAIOTCA aTpUOYTHI KyABTYPHOM CpeAbl, IpUMeHseMble AAs CpaBHEHIS.
B mpumepax, puBeAeHHBIX B BTOV KHIUTE, MCIIOAB3YIOTCA TEKYIIVe HAaCTPOVIKM KyAbTYpPHOIL
cpeapl (T.e. TeKylLMe S3LIKOBBIC U PerMOHaAbHble CTaHAAPTHI). DTU HACTPOVKU YKa3bIBAIOTCS
npu nepegade Merody aprymenra CultureInfo.CurrentCulture. Kaacc CultureInfo
OTHOCUTCSI K IIPOCTPAHCTBY MMeH System.Globalization. /150OOTIBITHO, MMEIOTCS Bapu-
aHTBl paccMaTpUBAEMBbIX 34€Ch METOAOB, B KOTOPBIX TEKyIllas KyAbTypHas cpeJa WCIIOAb-
3yeTcs MO yMOAYaHMIO, HO BO M3beXaHUe HeOJHO3HAauYHOCTM B IIpMMepax M3 DTOM KHUTHU
apryment CultureInfo.CurrentCulture yKa3blBaeTCs SIBHO.

OO61exTH THIIa string cogepsKaT Tak>Ke CBOVICTBO Length, Tae XpaHUTCSA AAMHA CTPOKIA.

Ta6bnuua 7.1. HekoTopble o6LeynoTpebuTenbHblie MeToabl 06paLLeHUss Co CTPpoKaMm

MeTopn OnucaHue

static int Compare (string BosBpallaetr oTpuuatenbHoe 3HayeHue, ecnu CTpoka
strA, string strB, strA MeHblle CTPOKU strB; MOMOXUTENIbHOE 3Haye-
StringComparison HMe, ecnu CTpoka strA 6Gonblue CTPOKU strB,; WU Hyllb,
comparisonType) €Cnu CpaBHMBaeMble CTPOKM paBHbl. Cnocob cpaBHe-

HUsI onpefensieTcs apryMeHToM comparisonType

bool Equals(string Bos3BpallaeTr norudeckoe 3HadYeHue true, €CnNU  Bbl-
value, StringComparison 3blBalOLLas CTpoka MMEET Takoe Xe 3HayeHue, Kak u vy
comparisonType) aprymeHta value. Cnocob cpaBHeHVs onpegenserTcs

aprymeHToM comparisonType

int IndexOf (char value) OcyulecTBnseT MOUCK B Bbi3biBalOLWENW CTPOKE MNepBO-
ro BXOXAEHWS CUMBOMA, OMNpeaensiemMoro aprymeHTom
value. [lpumeHseTcs nopsAKkoBbIi cMocob6  nowcka.
BosBpaliaeT MHOEKC nepBOro COBMagEHUs C MCKOMbIM
CYMBOSIOM UNu -1, €Crv OH He 0BHapyXeH

int IndexOf (string OcywecTBnsieT MNOUCK B Bbi3biBaloLWenW CTPOKe MNepBo-
value, StringComparison ro BXOXJEHWUSI MNOACTPOKM, ONpeaensieMol aprymeHToMm
comparisonType) value. BosBpawaeT uvHOEKC NepBoro coBnageHus

C WCKOMOW MoACTpokon wnm -1, ecnu oHa He o6Ha-
pyxeHa. Cnocob nowucka onpegensieTcs aprymeHTom

comparisonType
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OkoHyaHue mabn. 7.1

MeTop OnucaHue

int LastIndexOf (char value) OcyuiecTBnsieT MNOWCK B BbI3blBalOLWEN CTpoOKe nocnes-
HEro BXOXAEHWsI CcuMBOMa, OnpeaensieMoro aprymeH-
ToM value. [pumeHsieTcs nopsakoBbIM cnocob novc-
ka. BosBpallaeT vHOEKC nocreaHero COBMAAEHUst C UC-
KOMbIM CMMBOSIOM UK -1, ecnu oH He 0BHapyXeH

int LastIndexOf (string OcyLecTBnseT MOMCK B BbI3bIBAIOLLEN CTPOKe MocreaHe-
value, StringComparison ro BXOXAEHWS MNOACTPOKM, oOnpedensieMon apryMeHTom
comparisonType) value. BosBpawaeT wHOeKC nocnegHero coBnageHus

C WCKOMOW MOACTpokoW wnu -1, ecnM oHa He O6GHapy-
xeHa. Cnocob noucka onpegensieTcs  aprymeHToMm

comparisonType
string ToLower (CulturelInfo. BosBpallaeT BapuaHT BbI3bIBalOLLE CTPOKM B  HWDKHEM
CurrentCulture culture) pernctpe. Cnocob npeobpa3oBaHusa onpegensercs ap-
rYMEHTOM culture
string ToUpper (CulturelInfo. Bo3BpallaeT BapuaHT BbI3bIBAKOLLEN CTPOKM B BEPXHEM
CurrentCulture culture) pernctpe. Cnoco6 npeobpa3oBaHusa onpegensercs ap-

T'YMEHTOM culture

OtaeapHBIN CUMBOA BBIOMpAeTCs M3 CTPOKM C IOMOIIBIO MHAEKCa, KaK B IIpUBejeHHOM
HIDKe pparMeHTe Koja.

string str = "Tect";
Console.WriteLine (str[0]);

B »Tom (1)parMeHTe KOJa BBIBOAUTCS CUMBOA "T'", KOTOPBIN SIBASETCS IEPBBIM B CTPOKE
"rect". Kak u B maccuBax, VHAEKCUPOBaHNE CTPOK HaYMHAETCsI ¢ HyAs. CAe,ayeT, OAHAaKo,
VIMETH B BUAY, UTO C IIOMOIIIBIO MHAEKCA HEAb3sI IPUCBOUTH HOBOE 3HaUYeHMEe CMMBOAY B CTPO-
ke. VMHgexc MOXeT CAy>KUTb TOABKO 4451 Bm60p1<1/1 C/IMBO/a U3 CTPOKIN.

Aast IpOBEPKM ABYX CTPOK Ha PaBeHCTBO CAYKMT omlepaTop ==. Kak mpasnao, ecau ore-
paTtop == HpUMEHSETCs K CChIAKaM Ha 00BEKT, TO OH ompeaeasieT, SIBASIIOTCS AW OHU CChIA-
KaMy Ha OAVIH U TOT Xe 00bekT. CoBceM mMHade OOCTOUT Ae40 ¢ OObeKTaMM Tulla string.
Koraa omepaTop == npumensieTcs K cChlAKaM Ha JABe CTPOKM, OH CPaBHUBAET COAEPXKUMOe
®TUX CTPOK. DTO Xe OTHOCUTCA U K omepartopy !=. B oboux CAy4YasiX BBIITOAHSETCS MTOPSIA-
KOBOe cpaBHeHMe. /Jas IPOBEPKM ABYX CTPOK Ha PaBeHCTBO C y4eTOM KyABbTYPHOII CpeAbl
CAYy>KUT MeTO4 Equals (), rae HEIIpeMeHHO HY>XXHO yKa3aTb crrocod CpaBHEHUS B BUAE ap-
rymMeHTa StringComparison.CurrentCulture. C/le,ﬂ,yET TaK’Xe MMETb B BUAY, YTO Me-
TO4 Compare () CAYXXUT A4s CpaBHEHUsI CTPOK C I11€AbI0 OIpeAeAUTh OTHOIIEHNME IOpPsIiAKa,
Harpumep A4s coptuposku. Ecam xe Tpe6yeTC}1 NpPOBEPUTH CUMBOJbHBIE CTPOKU Ha pa-
BEHCTBO, TO A4S DTOM LIeAM Ayd4llle BOCIIOAb30BAThCA METOA0M Equals () MAM CTPOKOBBIMU
omnepaTtopamu.

B mpusesenHoM HumKe mpuMepe HporpaMMbl A€MOHCTPUPYETCS HeCKOALKO OIlepauuit
CO CTPOKaMIL.

// HekoTopkle onepauru CO CTPOKaAMMU.

using System;
using System.Globalization;
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class StrOps {
static void Main () {

string strl = "lporpamMmposaTh B .NET syume Bcero Ha C#.";
string str2 = "lporpamMmmposaTh B .NET syume Bcero Ha C#.";
string str3 = "Crpoxu B C# Becbma sdbbexkTmBHH.";

string strUp, strLow;
int result, idx;

Console.WriteLine ("strl: " + strl);
Console.Writeline ("InnHa cTpoxm strl: " + strl.Length);

// Co3maThb BapMaHTH CTPOkM strl, HabOpaHHEE

// TPONMCHEIMM UM CTPOUHBIMM OYKBaAMM .

strLow = strl.ToLower (CulturelInfo.CurrentCulture);
strUp = strl.ToUpper (CultureInfo.CurrentCulture);

Console.WritelLine ("BapmaHT cTpoku strl, " +

"HaOpaHHBIM CTPOUHEIMM OykBamm:\n " + strLow);
Console.WritelLine ("BapmaHT cTpokmum strl, " +

"HaOpaHHBIM NPONMCHEMM OykBamm:\n " + strUp);

Console.WriteLine () ;

// BeEBECTM CTPOKY sStrl HOCHMMBOJIBHO.
Console.WritelLine ("BuBom cTpoku strl moCMMBOJIBHO.");
for (int 1i=0; i < strl.Length; i++)

Console.Write (strl[i]):;

Console.WriteLine ("\n");
// CpaBHUTBL CTPOKM CHOCOBOM MOPANKOBOTO CPAaBHEHM.

if (strl == str2)
Console.WriteLine ("strl == str2");
else
Console.WriteLine ("strl != str2");
if (strl == str3)
Console.WriteLine ("strl == str3");
else
Console.WriteLine ("strl != str3");

// CpaBHUTBL CTPOKM C YyUYETOM KYJIbTYPHOM CPEeIH.
result = string.Compare(str3, strl, StringComparison.CurrentCulture);
if (result == 0)
Console.WritelLine ("Crpoku strl m str3 paBuwe");
else 1if (result < 0)
Console.Writeline ("Crpoka strl meHbme cTpoku str3");
else
Console.WritelLine ("Crpoka strl OBosbme cTpoxm str3");

Console.WriteLine () ;

// TIPUCBOWTL HOBYK CTPOKY I[I€pPeMeHHOM str2.
str2 = "Omnuu IBa Tpu Omuu";

// TlouCk MNOICTPOKM.
idx = str2.IndexOf ("Ommu", StringComparison.Ordinal);
Console.Writeline ("VHOeKC HepPBOTO BXOXIEHMUs MNOACTPOkM <OmmH>: " + idx)
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idx = str2.LastIndexOf ("OmuuH", StringComparison.Ordinal);
Console.WritelLine ("VMHOeKC HOOCJEeIHETO BXOXIEHMS MNOACTPOKM <OmmH>: " +
idx) ;

}

Hp]/[ BBITIOAHEHUN DTOM IIpOrpaMMbl IIOAyJaeTcsI CAeAyIOH_U/IIZ pesyabTar.

strl: IporpammmpoBaTb B .NET Jjyume Bcero Ha C#.
InmuHa cTpoku strl: 41
BapraHT CcTpokmu strl, HaOpaHHBI CTPOUHBIMM OyKBaMMU:
nporpaMMMpOBaThL B .net Jjydme Bcero Ha ci#.
BapuaHT cTpoky strl, HaOpaHHBE NPONMCHBIMM OyKBaMM:
nporpaMMMpOBaThL B .net Jjydme Bcero Ha ci#.

BeiBonm CcTpokM strl MOCHMMBOJIBHO.
[lporpamMMmupoBaTs B .NET gsyume Bcero Ha C#.

strl == str2

strl != str3

Crpoxa strl Oomnbme CTpokM str3

VlHOeKC MepBOT'O BXOXIEHMs HOICTpokyu <OmmuH>: 0
VIHOEKC MOCJIEOHETO BXOXIEHMS MNOANCTPOKM <Ommu>: 13

ITpexxae yem yuTaTh JaAbllle, OOpaTUTe BHUMaHUe Ha TO, 9YTO MeToa Compare () BBIHI-
BaeTcs CAeAyIOIIM 00pa3oM.

result = string.Compare(strl, str3, StringComparison.CurrentCulture);

Kak nosicusiaocs panee, Metod Compare () oObsBAseTCs KaK static, M IIOSTOMY OH BhHI-
3BIBAETCs 10 MMEHI, a He IO DK3eMILASIPY CBOEro Kaacca.

C momompio omeparopa + MOXKHO CIEeNUTh (T.e. OOBeAVHNTL BMeCTe) ABe CTPOKIL
Hampuwmep, B caeayromem ¢pparmenTe Koja:

string strl = "Ommuu";
string str2 = "Ima";
string str3 = "Tpu";

string strd4 = strl + str2 + str3;

rnepeMeHHast str4 MHUIMAAUBUPYETCs CTPOKOi "OnunlisaTpu".

N eme oaHO 3amevaHue: KAIOYEBOE CJAOBO string SIBASETCS HCEB00OHUMOM KaAacca
System.String, ompeaeaenHoro B 6ubamorexe KaaccoB Aas cpeanl .NET Framework,
T.e. OHO YyCTaHaBAMBaeT IIPsMOe COOTBeTCTBMe ¢ ®TuM KaaccoM. CaegoBaTeabHO, IOAs
U  METOAbI, oOIlpeeaseMble TUIIOM string, OTHOCATCSA HEIOCPeACTBEHHO K KaAaccy
System.String, B KOTOPBI BXOAAT M MHOIUE ApyrMe KOMIIOHeHTHI. ITogpoOuee o xaacce
System.String peus nouaer B yactu Il 5ot KHUTH.

MaccuBbl cTpok

AHaa0rnm4HO AAaHHBIM 100010 APYToro Tuiia, CTpOKM MOIyT OBITH OpraHmM3O0BaHbl B Mac-
cuBbl. Hikxe npuBeAeH COOTBeTCTByIOH_U/HZ npuMmep.

// TpOneMOHCTPUPOBATL MaCCUBE CTPOK.

using System;
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class StringArrays {

static void Main () {
string[] str = { "3To", "ouenn", "mpocronu", "Tectr." };
Console.WritelLine ("Mcxomueni mMaccuB: ") ;
for (int 1i=0; i < str.Length; i++)
Console.Write(str[i] + " ");

Console.WriteLine ("\n");

// VBMEHUTBH CTPOKY.
str[l] = "Toxe";
str[3] = "mo mpemena TectT!";

Console.Writeline ("Buoom3MeHeHHE Maccus: ") ;
for (int i1i=0; i < str.Length; i++)
Console.Write(str[i] + " ");

Bor kakort pe3yabpTaT Aa€T BhIIIOAHEHNE IIPUBEACHHOIO BbIIIIE KOAQ.

VICXOIOHBI MAaCCUB :
39TO OYeHb HNPOCTOM TeCT.

BUIOMBMEHEHHEI MaCCUB :
3TO TOXe MIPOCTOM OO mpexeja TecT!

PaccmoTtpum 6o0.ee MHTepecHSIN mpuMep. B mpuBeaeHHOIT HIKe IIporpaMMe IieA0e 4ic-
20 BEIBOAMTCA caoBamu. Hammpumep, uncao 19 BeiBoguTcs caoBamu "OAUH A€BATS'.

// BHBeCTM OTHeJIbHEEe LMOPE LeJOTO uMcila CJIOBaMM.
using System;

class ConvertDigitsToWords {
static void Main() {
int num;
int nextdigit;
int numdigits;
int[] n = new int[20];

string[] digits = { "wyns", "ommu", "mma",
"7pn", "uetrwpe", "nars",
"mectr", "cemp", "BOCewmp",
"nepare" };

num = 1908;

Console.WriteLine ("Uuciso: " + num);
Console.Write ("Uucao cyjoBamm: ") ;
nextdigit = 0;

numdigits = 0;

// [TolyumTs OTIHOEeJIbHBIEe LLI/I(prI M COXpPaHUTb MX B MacCCHUBeE In.
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// DTy UMPPH COXPaHAWTCS B OOPATHOM I[OPSIKE.

do {
nextdigit = num % 10;
n[numdigits] = nextdigit;
numdigits++;
num = num / 10;
} while (num > 0);
numdigits--;

// BHBECTM MOJIydeHHLIE CJIOBA.
for( ; numdigits >= 0; numdigits--)
Console.Write(digits[n[numdigits]] + " ");

Console.WriteLine () ;

BrimoaneHue »Toit IIpOorpaMMbl IIPUBOJANUT K CA€AYIOIIEMY pe3yAbTaTy.

Unucyo: 1908
UMCJIO CJIOBaMM: OOUH IOEeBAThL HYJIb BOCEMb

B sannOil mporpamMme MCIIOAB30BaH MaccuB CTpOK digits a4s XpaHeHUs CAOBECHBIX
obosHauennit dp ot 0 40 9. ITo XoAy BBHIITOAHEHMsI ITPOTPaMMBI IIe10€ YUCAO ITpeodpasy-
eTcs B ca0Ba. /A5 9TOTO CHadala M0AydaloTCs OTAeAbHBIe ITMQPHI Unca, a 3aTeM OHM COXpa-
HAIOTCA B OOpaTHOM IIOpsAKe cAeAO0BaHMs B Maccube n Tuma int. [Tocae »Toro BEITOAHSETCS
OVMKANYECKUIT OIIPOC MaccuBa n B obpaTHOM mopsake. [Ipu sTom kaXAoe meaoe 3HaueHIe
U3 MacCuBa I CAYXKUT B Ka4eCTBe MHAEKCA, YKa3bIBaIOIIEro Ha CA0Ba, COOTBETCTBYIONINE II0-
Ay9eHHBIM Iu(paM ducia ¥ BEIBOANMEIEe KaK CTPOKI.

MocTosiHCTBO CTPOK

Kax HU cTpaHHO, cogepkuMoe oObeKkTa TUIa String He IOAAEXKUT U3MEHEeHMIO. DTo
O3HayvaeT, 4TO OAHaXKABl CO34aHHYIO I10CAe40BaTeAbHOCTh CUMBOAOB M3MEHUTh Heab3s. Ho
JAaHHOe OTpaHMJeHNe CII0coOCTByeT Doaee DPPEKTUBHON peaan3alliyi CUMBOABHBIX CTPOK.
ITosTOMy ®TOT, Ha IepBLIN B3TA4, OYEBUAHBIN HEAOCTaTOK Ha CaMOM JeJe IIpeBpaljaeTcs B
npeumyiecrso. Tak, ecan Tpe6yeTc;1 CTPOKa B KadyecTBe pasHOBUAHOCTU YK€ MMeEIOIIecs
CTPOKM, TO A4Sl DTOV LA CAeAyeT CO34aTh HOBYIO CTPOKY, COZep KaIllylO BCe HeoOXOAVMBIE
M3MeHeHMs. A ITOCKOABKY HEUCIIOAb3yeMble CTPOKOBbIE OOBEKTHI aBTOMAaTUYECKU co61/1pa10T-
CsI B "Mycop”, TO O gaAbHelilIel cy b0e HeHY>KHBIX CTPOK MOXKHO JaKe He DeCIIOKOUTHCSI.

Caeayet, 04HaKO, IOAUYEPKHYTh, UYTO Ile€peMeHHbIe CChLAKM Ha CTPOKM (T.e. OOBEeKTHI THUIIa
string) nmoaaexar U3MeHEHUIO, a CAeA0BaTeAbHO, OHM MOTYT CChLAAThCs Ha APYTOi OOBEKT.
Ho cozepxumoe camoro oObekTa Tumna string He MEHSIETCs II0CA€e €ro CO3AaHMsl.

Aast TOro 4TOOBI CTAA0 MOHSTHEE, oYyeMy HeM3MeHseMbIe CTPOKM He SIBASIOTCS IIOMEeXOV],
BOCITOAB3yeMCsI erle OAHUM MeTOAOM o6pameHI/m Co cTpokamMm: Substring (). DTOT METOA,
BO3BpalllaeT HOBYIO CTPOKY, COAep>Kalllyl0 4acTh BBI3BIBAIOIIeN CTpOKHU. B mrore cosaaer-
Cs1 HOBBINI CTPOKOBBINI OOBEKT, coAep Kalmit Bm6paHHy10 MMOACTPOKY, TOIrJa KaK MCXOAHAs
CTpOKa He MeHseTcs, a CcAeioBaTeAbHO, cODAI04aeTcsl IPUMHIUII IIOCTOSHCTBA cTpok. Hinke
npuBeseHa paccMarpuBaemast 34eCh q)opMa MeToga Substring ():

string Substring(int meEZexc wmawasa, int nnmHa)

TAe MHIOeKC Hayasa OOO3HadaeT HadaAbHBIN MHAEKC MCXOAHON CTPOKMU, a IyinHa — AAVHY
BBEIOVIPaeMOoIi MOACTPOKI.
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Hicxe IpuBeJeHa IIpOrpaMma, B KOTOPOJV IIPUHIIMII IIOCTOSHCTBA CTPOK AE€MOHCTPHU-
pyercs Ha IIpuUMepe UCII0Ab30BaHMs MeTOAa Substring ().

// TpumeHuts MeTon Substring() .
using System;

class SubStr {
static void Main () {
string orgstr = "B C# ymnpomaercs ofpaumeHue CO CcTpokamu.";

// cbhopMMpoBaTHL MIOLCTPOKY
string substr = orgstr.Substring(5, 20);

Console.WritelLine ("orgstr: " + orgstr);
Console.WriteLine ("substr: " + substr);

Bor k KaKOMy pe3yAabTaTy IIPUBOANT BbIIIOAHEHIE DTOM IIporpaMMBbl.

orgstr: B C# ymnpomaercs obpalleHre CO CTPOKaMM.
substr: ymnpomaeTrcs obpaleHye

Kak Bmaure, ncxoaHass cTpoka M3 ITepeMeHHOI orgstr He MeHseTCdA, a BHIOpaHHas U3
Hee IIOACTPOKa COAEP>KUTCA B IEPeMEHHON substr.

U nocaeanee 3ameuaHme: HECMOTpPsI Ha TO, UTO IOCTOSHCTBO CTPOK OOBIYHO He SBAseT-
Cs1 HM OrpaHMYeHMeM, HM IIOMeXOll Aas nporpammuposaHus Ha C#, mHOrga oxasbIBaeTCs
II0A€3HO MMeTh BO3MOKHOCTL BUAOU3MEHATh cTpoku. Aas sroit neau B C# mMeercs Kaacc
StringBuilder, KOTOpBI ompededeH B IIPOCTPaHCTBe UMMeH System.Text. DTOT Kaacc
IT03BOAsIET CO3JaBaTh CTPOKOBhIE OOTLEKTHI, KOTOphle MOKHO M3MeHATh. Ho, kak mpasu.io,
B mporpammuposanun Ha C# ucrioapsyercst TUII string, a He Kaacc StringBuilder.

MpumMeHeHUe CTPOK B onepaTopax switch

OOBeKTHL TUITA string MOTYT MCIIOAb30BATHCA A yIIPpaBAE€HUS OIIEPaTOpOM switch.
C\o) €AVHCTBEHHBIII HeIleAOYMCAEHHBIN TUII AAQHHBIX, KOTOPLHZ AOITyCKaeTCsI ITPUMEHSITh
B OIleparope switch. B/laI‘O,ZI,ap}I TaKOMY HPUMEHEHUIO CTPOK B HEKOTOPBIX CAOXKHBIX CU-
TyanlsxX yAaeTcs HaiiTu 0ozee HpOCTOI7[ BBIXOA 13 ITOAOXKEHUs, 4yeM MOJKET ITIOKa3aTbCs Ha
HepBI)Ii[ B3rAs1A. HaanMep, B HpI/IBeAeHHOﬁ HIV>Ke IIporpaMme BbIBOASITCI OTA€AbHBbIE LH/I(])—

non

PBl, COOTBETCTBYIOLMe cA0BaM "oAuH", "aBa" u "Tpu’”.

// TIpOmEeMOHCTPUPOBATH YyIpPAaBJIEHME ONEepaTopOoM sSwitch mocpemcTBOM CTPOK.
using System;

class StringSwitch {
static void Main () {
string[] strs = { "ommu", "mea", "Tpu", "moea", "ommH" };

foreach(string s in strs) {
switch(s) {
case "ommu":
Console.Write (1) ;
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break;

case "gea':
Console.Write(2);
break;

case "Tpu":
Console.Write (3);
break;

}

Console.WriteLine () ;

ITpu BEITOAHEHNM DTON IIPOTPaMMBI IOAYJAeTCs CAeAYIOIINIT pe3yabTar.

12321






[TogpobHee o meToaax

AAQHHOJ rAaBe BO30OHOBASIETCS paccMoTpeHne KaaccoB

n MeTtoa0oB. OHO HauYMHAETCS C IIOSICHEHUs] MeXaHM3Ma

yIIpaBAeHMsI 4OCTYIIOM K 4YJeHaM Kaacca. A 3aTeM 00-
CYy>KAQIOTCSl TaKMe BOIIPOCHI, Kak IlepeJada U BO3BpatT 00ObexK-
TOB, TIEPETPY3Ka METOAOB, pa3ANIHbIE Q)oprI MeTtoda Main (),
pexypcust U IpuMeHeHNe KAIOYEBOTO CA0Ba static.

YnpaBneHue [OCTYNOM K YrieHaM Knacca

IToasep>Xka CBOJCTBa MHKAIICyAsAI[MM B KJacce JaeT ABa
TAaBHBIX ITpeUMyIecTsa. Bo-TlepBrIX, KAacC CBSA3LIBaeT JaHHEIE
C KO40M. DTO MPeuMYIIecTBO MCIO0AB30BaA0Ch B IIPeABIAYIIIX
npuMepax IIporpaMM, HaunHas ¢ raasbl 6. VI BO-BTOpBIX, Kaacc
MpeAoCTaBAsSeT CPeACTBa AAsl YIIpaBAeHNs AOCTYIIOM K ero dje-
HaM. VIMeHHO ®Ta, BTOpas HpeNMYyIeCTBeHHas OCOOEHHOCTbH
u OyZeT paccMOTpeHa HIDKe.

B s3pike C#, 110 CyIIecTsy, MMeIOTCS ABa TUIIA YA€HOB KJAac-
ca: OTKPHBITHIE U 3aKPBITHIE, XOTs B AeMICTBUTEABHOCTU AeA0 00-
CTOUT HEMHOTO CAOXHee. JoCTyn K OTKPHITOMY 4JeHy CBODOA-
HO OCYIIIeCTBAsSeTCA U3 KOAa, OIpeJe]eHHOro 3a IpejelaMu
KaAacca. VIMeHHO ®TOT THII Y4JeHa KJlacca MCIIOAb30BaACsA B pac-
CMaTPMBaBIINXCS O CUX IIOP IIpUMepax IMporpaMM. A 3aKpbI-
TBINT YJ€H KJAacca AOCTYIEH TOABKO MeTOJaM, OIlpejeAeHHBIM
B caMoM Kaacce. C IIOMOIIBIO 3aKPHITHIX Y/A€HOB U OPTaHNU3yeT-
Cs1 yrpaBAeHre A0CTYTIOM.

OrpaHmyeHnne JOCTyIlla K 4JeHaM KJAacca SBASETCA OCHO-
BOIIOJATraloIINM BTalloM OOBEKTHO-OPMEHTUPOBAaHHOTO IIPO-
IpaMMIPOBaHNUs, ITOCKOABKY ITO3BOASET WCKAIOUNTH HeBep-
HOe JCII0AB30BaHNe OOBeKTa. Paspermras A0CTyn K 3aKpbITBIM
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AaHHBIM TOABKO C IOMOIIIBIO CTPOTO OIpeAeAeHHOIO Psija MEeTOA0B, MOXHO IpeAylpeAuTh
IpUCBaMBaHNe HEeBEePHBIX 3HAYeHMII DTUM JAHHBIM, BBIIIOAHSs, HaIlpUMep, IIPOBEPKY Aua-
Ma3oHa IpeacTaBAeHus ymuced. JAs 3aKpBITOrO 4AeHa KJacca HeAb3s 3a4aTh 3HadeHMe Hello-
CPeACTBEHHO B KOJe 3a IpeeaaMu Kaacca. Ho B To ke BpeMs MOXKHO II0OAHOCTBIO YIIPaBAATb
TeM, KaK U KOTJa JaHHBIE VICITOAB3YIOTCA B oObekTe. CaeloBaTeAbHO, IIPaBUABHO peaam3o-
BaHHBINI KaacCc oOpa3yeT HeKuil "JepHBIN AMUK', KOTOPBIM MOSKHO ITOAb30BaThCs, HO BHY-
TPEHHUI MeXaHU3M €TI0 AeVICTBUS 3aKPHIT 4451 BMeIlaTeAbCTBa U3BHE.

MoaudukaTopbl goctyna

Ynpasaenne aocrynom B sA3bike C# opraHmsyeTcs ¢ IIOMOIIBIO YeThIpeX MoJupuxamopos
docmyna: public, private, protected u internal. B 9TOi1 raase OCHOBHOe BHUMaHIe
yAeasercs MmogudukaTopaM aoctyma public u private. Moandukatop protected npu-
MEHsIeTCsl TOABKO B TeX cAydasX, KOTOphle CBA3aHbl C HacAeJOBaHMeM, I IIO9TOMY pedb O HeM
noviget B raase 11. A MOAI/I(l)I/IKaTOp internal cAy>XXUT B OCHOBHOM AA4s cO0pku, KOTOpas B
IMMPOKOM cMBICAe o3HadyaeT B C# pasBopaumBaeMylo IMpoOrpaMMy MAU OMOAMOTEKY, U I10D-
TOMY JAaHHBIN MoAU(UKaTOp ITOApoOHee paccMaTpUBaeTcs B raase 16.

Korza 4zen kaacca obosHadaeTcs crerudpukaTopoM public, OH CTaHOBUTCA AOCTYII-
HBIM 13 A1000TO APYTOTO KOJAa B IIpOrpaMMe, BKAIOYasl M METOABI, OIpejeleHHbIe B APYTUX
kaaccax. Korga >xe 4aeH Kaacca ob6o3Hauaercs crieriupuKkaTopoM private, OH MOXKET OBITh
AOCTYIIEH TOABKO APYTUM 4leHaM 9Toro kKaacca. CaegoBaTeabHO, METOABI U3 APYIUX KAacCCOB
He MMeIOT AOCTyIa K 3aKphITOMy udeHy (private) gaHHoro kaacca. Kak moscHsaoch B raase
6, ecau HM OAUH M3 creludUKaTOpPOB JOCTyIa He yKa3aH, YdeH KJacca CYMTAeTCs 3aKpbl-
TBIM AAs CBOErO Kaacca II0 ymMoauaHuio. ITosTomMy mpu co3gaHum 3akphITHIX Y4€HOB KJacca
cneruuKaTop private yKasbBaTh 445 HUX He0OsA3aTeABHO.

Crrenindukatop A0CTyNa yKas3bIBaeTCs Iepe OCTaAbHON 9acThIO OIMMCAHMS TUIIA OTAeAb-
HOTO 4JeHa. DTO O3HaYaeT, YTO MMEHHO C Hero JO/AKeH HauMHaThCSl OIlepaTop OOBSIBAEHIUS
yzeHa Kaacca. Hiuxe nipuBeaeHBI COOTBETCTBYIOIIME TPUMEPEL.

public string errMsg;
private double bal;
private bool isError (byte status) { // ...

Aas Toro 4ToOHI CTaau 00Jee MOHATHBIMM OTANYMA MeXAy MogudukaTopamu public
u private, pacCMOTPUM CAEAYIOIINIL IIPUMEP IIPOTrPaMMBL.

// Ornuuma Mexny BuUIaMM OOCTyna public m private k ujeHaMm KJjacca.
using System;

class MyClass {

private int alpha; // BaxkpeITEI OOCTYI, YyKas3BBaEMEIM SBHO
int beta; // BaKPLITHNA OOCTYN 10 yMOJIUaHMI
public int gamma; // OTKPBITENL HOCTYI

// MeTombl, KOTOPBIM MHOOCTYIMHH ujieHel alpha u beta manHoTOKIACCA.
// UjeH kjlacca MOXeT MMEeTb HOOCTYIl K SBaKPHTOMYy YJIeHYy 3TOTO Xe KJjacca.

public void SetAlpha (int a) {
alpha = a;
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public int GetAlpha() {
return alpha;

}

public void SetBeta(int a) {
beta = a;

}

public int GetBeta() {
return beta;

class AccessDemo {
static void Main() {
MyClass ob = new MyClass();

// IocTyn k ujieHaMm alpha m beta maHHOTO KJIacca

// pas3pelneH TOJILKO MNOCPEICTBOM €T'0 METOIOB.
ob.SetAlpha (-99);

ob.SetBeta (19);

Console.WritelLine ("ob.alpha paBHo " + ob.GetAlphal()):;
Console.WritelLine ("ob.beta paBHOo " + ob.GetBeta ());

// Crnenymoume BUILE OOCTyNa K ujieHaMm alpha u beta
// IaHHOTO KJjlacCa He pa3pelalnTCH.
// ob.alpha = 10; // Oumbka! alpha - 3axkpeTbll ujieH!
// ob.beta =9; // Oumbka! beta - BaKPLITHNA 4YJieH!

// UrneH gamma OAaHHOTO KJjlacCa HOOCTYIEeH HEeNOCPeICTBEHHO,
// TOCKOJIbBKY OH SBJISETCS OTKPBITHIM .
ob.gamma = 99;

}

Kax Bugure, B kaacce MyClass 4aeH alpha ykasaH sIBHO Kak private, yaeH beta cra-
HOBUTCA private II0 yMOAYaHUIO, a 4AeH gamma YyKa3aH Kak public. Takumm obpasom,
4yZeHbl alpha 1 beta HeAOCTYITHBI HEIIOCPEACTBEHHO 13 KOJa 3a ITpededaMy AaHHOIO Kaac-
ca, TIOCKOABKY OHMU SIBASAIOTCSI 3aKPHITHIMU. B 9yacTHOCTHM, MMU HeAb3s IOAL30BAThCS HEIIO-
CpeACTBEeHHO B Kaacce AccessDemo. OHM AOCTYIIHBI TOABKO C IOMOILIBIO TaKMX OTKPBITHIX
(public) MeTOAOB, Kak SetAlpha () u GetAlpha (). Tak, ecan yAaAUTh CUMBOABI KOMMEH-
Tapus B HaYale CAeAyIOIIeN CTPOKM Koja:

// ob.alpha = 10; // Oumbka! alpha - 3axkpuTbli ujieH!

TO TNpMBeJeHHas BHIIIE IporpaMMa He OyJeT CKOMIIMAMpPOBaHA M3-3a HapYIIeHUs IpaBUA
Aocryria. Ho HecMoTps Ha TO, 4TO udeH alpha HeJOCTyIleH HeIlOCpeACTBEHHO 3a Ipeje-
AaMm Kaacca MyClass, CBODOAHBINI AOCTYII K HEMY OpPTaHM3YeTCs C ITOMOIINBIO MeTOAOB,
onpeaeleHHBIX B Kaacce MyClass, KaK HarasigHO IIOKa3bIBAalOT MeTOAbl SetAlpha ()
1 GetAlpha (). DTO Xe OTHOCUTCS U K UAeHy beta.

M3 Bcero ckazaHHOTO BhIIIe MOXKHO CAeAaTh CAeAYIOIINIA BasKHbIM BBIBOA: 3aKPHITHI UAeH
MOXeT CBODOAHO MCIIOAB30BaThC APYIMIMM YJAeHaMM DTOTO >Ke KJacca, HO HeAOCTYITeH AAs
KOJa 3a I1pegeaaMu CBOEro Kaacca.
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OpraHusauvm 3aKpbITOro n OTKpbITOro AocTtyna

IMpaBuabHas opraHM3anysl 3aKpBITOTO U OTKPBITOTO AOCTyIla — 3a40T ycIiexa B 0OheKTHO-
OPUEHTUPOBAHHOM MPOrpaMMUpOBaHMM. Vl XOTsA A4 ®TOTO He CyIIeCTBYyeT TBepAO yCTa-
HOBJEHHBIX IIpaBNA, HIDKe IepedncieH psj oOIMX IPUHITUIIOB, KOTOPhIe MOTYT CAY>XKUThH
B Ka4eCTBe pyKOBOACTBa K AEVICTBIUIO.

i LI/leHI)I, NCIIOAb3Yy€EMbIE TOABKO B KAacce, A0A>KHBI OBITh 3aKPbITBIMIL.

* /laHHbIe DK3eMIIAsApa, He BBIXOAAINE 3a OllpeleleHHble IpeAeAbl 3HadyeHMI, A0AXHEDI
OBITH 3aKPBITHIMY, a TPV OpTaHMU3aUN AOCTyTIa K HMM C ITIOMOIIBIO OTKPHITBIX METO-
AOB cAeAyeT BHIIIOAHATh IIPOBEPKY AMalla3OHa IIpeACTaBACHIS YMCe.

e Ecan uaMeHeHUe 4yaeHa IIPUBOAUT K ITOCACACTBVISIM, PaCIIPOCTPaHAIOIMNMMCS 3a IIpeje-
ABI 00aCTU Aei[CTBI/I}I CaMOTO 494€Ha, T.€. OKa3bIBa€T BAVSIHIIE Ha APYTIM€ aCII€KThI 00b-
€eKTa, TO DTOT Y4eH AO0A>KeH OBITh 3aKPbBITBIM, a AOCTYII K HEMY — KOHTPOAVPYEMBbIM.

4 q/leHI)I, CIIOCOOHBIE HAHECTU BpeA O6”beKTy, €CAM OHIN VICIIOAB3YIOTCS HEITPaBUABHO,
AOA>KHBI OBITH 3aKPBITBIMIU. AOCTyH K DTUM 4YJ€HaM CAeAyeT OpraHmn30BaTh C IIOMO-
IIIbIO OTKPBITBIX METOA0B, MCKAIOYAIOMIVIX HEITpaBUAbHOE X MICITOAb30BaHIe.

4 METOABI, moAy4aroniyie 1 yCTaHaBAMBAIOIIVie 3HAYeHNT 3aKPBIThIX AAHHBIX, A4OAKHBI
OBITH OTKPBITBIMIL.

d HepeMEHHLIe DK3eMIIAsgIpa AOIIYyCKaeTCsa JeaaThb OTKPBITBIMIU ANMIIb B TOM CAy4ae,
ecAV HeT HUKaKUX OCHOBaHUIT AAs1 TOTO, 4TOOBI OHU OBLAU 3aKPBITBIMIL.

Pasymeercs1, cymiectByer HeMaao CHUTyaluii, Ha KOTOpbIe IPUBEJEHHbIE BbIIIE IIPUH-
OWUIIBI He pacHpOCTPaHAIOTCA, a B OCOOBIX CAyJasX OAVH VAU HeCKOABKO DTUX IPUHITUIIOB
MOTIyT BOOOIe Hapymarthca. Ho B 1eaom, caeays sTuM IipasmaaM, Bbl CMOKeTe CO3JaBaThb
OOBEKTEI, CTOMYMBEIE K ITOTIBITKaM HeIIPaBMABHOTO MX MCTIOAB30BaHIL.

MpakTMyeckuit NnpumMep opraHU3auum ynpasneHus AOCTynom

AAs 9TOOBI CTaAM TIOHATHee OCODEHHOCTV BHYTPeHHero MeXaHM3Ma YIIpaBAeHMS AO-
CTyIIoM, oOpaTMMCA K KOHKpeTHOMy IpuMepy. OAHUM U3 CaMBIX XapaKTepPHBIX ITPUMepOB
00 BEeKTHO-OPMEHTHPOBAHHOTO ITPOTPaMMMPOBAHM CAYXKUT KAAcC, PeaimsyIomMii cmek —
CTPYKTYPY AAQHHBIX, BOILAOIIAIOIIYIO MAara3uMHHBIM CHVCOK, ACMCTBYIOIIMII IIO IIPUHLINILY
"TIepBBIM TIpuINle] — TIocaejHuM obcayxen'. CBoe HasBaHME OH ITOAYYNMA IO aHAAOTUN
CO CTOIIKOJi TapeAoK, CTOSIIMX Ha cTode. IlepBas Tapeaka B CTOIIKe SIBASETCS B TO JKe BpeM:d
oCAeAHeN MCII0Ab30BaBIIeNCsT TapeAKOI.

CTeK CAYXUT KAaCCMYECKMM IIPUMePOM OOBEKTHO-OPMEHTMPOBAaHHOIO IIPOrpaMMUpPO-
BaHIS ITIOTOMY, 9TO OH cOdYeTaeT B ceDe cpeacTBa XpaHeHNs MHPOPMaIIUN C MeTOJaMM A0CTy-
na K Heit. Jad peaamnsanuy TaKOIO cOYeTaHUs OTAMYHO ITOAXOAUT KAAcc, B KOTOPOM 4YJA€HBI,
obecrieunBamomye xpaHeHne MHQPpOpPMAIUM B CTeKe, AOAXKHBI OBITh 3aKPBITBIMM, & METOABI
AOCTyIIa K HUM — OTKPHBITHIMU. baarogaps MHKarcyAsnuu Oa3OBBIX CPeACTB XpaHEHIsI MH-
Jopmanym cobarojaeTcsl opeseAeHHBIN MOPAAOK AOCTYIIa K OTA€ABHBIM DJAeMeHTaM CTeKa
U3 KOAa, B KOTOPOM OH UCITOAb3YEeTCS.

AAasa cTeka onpeaeleHDbl ABe OCHOBHBIE OIlepallVil: NOMECMumb AaHHBIE B CTEK U U3BALUD
nx orryAa. Ilepsas omepanns nomelnaeT 3HadyeHMe Ha BepIINMHY CTeKa, a BTopas — U3BAe-
KaeT 3HaueHUe M3 BepIIMHHBI cTeKa. CaeAoBaTeApHO, OIlepanyis M3BAEUEHMS sBASETCA Oe3-
BO3BPATHOI: KaK TOABKO 3HA4eHMe M3BAEKAETCI U3 CTeKa, OHO yAAAsIeTCs U y>Ke HeAOCTYITHO
B CTEKe.
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B paccmaTpuBaeMoM 3aech IIpuMepe co3gaeTcsa Kaace Stack, peaamsyrommii QyHKIINNI
creka. B xayecrBe 6a30BBIX CPeACTB A4Sl XpPaHEHNs AAHHBIX B CTEKe CAYKUT 3aKpBITBI Mac-
cuB. A omepanuyu pa3MeIrieHMs ¥ M3BA€YeHNs AaHHBIX U3 CTeKa JOCTYIHBI C ITOMOIIBIO OT-
KPBITBIX MeTOA0B Kaacca Stack. Takmm o6pa3om, OTKpHITEIE METOABI AEMCTBYIOT ITO YIIO-
MAHYTOMY BBIIIe IPVHINITY "MTOCAeJHNM IIpuiea — IepBLIM obcayxkeH'. Kak caeayer mu3
IIpMBeAeHHOTO HIKe KOJa, B KAacce Stack COXpaHAIOTCA CUMBOABI, HO TOT JKe CaMbIll MeXa-
HI3M MOXXeT OBITh UCTIOAB30BaH U 445 XpaHeHN: JaHHBIX A1000T0 APYTOTO THIIA.

// Kjacc njs xXpaHeHus CUMBOJIOB B CTEKe.
using System;

class Stack {
// DTV UJleHH KJlacCa SBJISAOTCS BaKPHTHMMA.
char[] stck; // mMaccuB, comepxaummii CTEK
int tos; // MHOEKC BEepUMHH CTekKa

// TocTpouTh OycTOM kjacc Stack mnia peanmsaumm CTeka BaIaHHOTO pasMepa.

public Stack(int size) {
stck = new char[size]; // pacnpenesmuTb NaMAaThb IJS CTeKa
tos = 0;

}

// TloMeCTUTL CUMBOJIEL B CTEK.

public void Push(char ch) {
if (tos==stck.Length) {

Console.WriteLine (" - Crexk 3amnoJjiHeH.");
return;

}

stck[tos] = ch;

tos++;

// V3BJjleUub CHMMBOJI M3 CTEKa.
public char Pop () {
if (tos==0) {
Console.WriteLine (" - Crexk nyct.");
return (char) O0;

tos--;
return stck[tos];

// BOBBpaTMThL 3HaUeHMe true, eCJaM CTeK 3aloJHEeH.
public bool IsFull() {
return tos==stck.Length;

// BO3BpaTuUTh 3HAUYEHMEe true, eCJM CTEeK MyCT.
public bool IsEmpty() {
return tos==0;
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// BO3BpaTuTh OOWYH E€MKOCTH CTeKa.
public int Capacity() {
return stck.Length;

}

// BO3BpPaTUTh KOJIMUECTBO OOBEKTOB, HAXONAWMXCH B IHAHHHI MOMEHT B CTEKE.
public int GetNum() {
return tos;

PaccmotpuM kaacc Stack 0Ooaee mogpobHO. B Havaze »TOTo Kaacca OOBABASAIOTCA JBe
caeAyronye TiepeMeHHbIe DK3eMIIAgpa.

// DTW UYJIeHH KJjlacCa SBJSIOTCS BaKPHTHMMA .
char[] stck; // mMaccuB, comepxammii CTEK
int tos; // MHOEKC BEepWMHH CTeKa

Maccus stck mpegocTaBaseT GasoBble CpecTBa AAs XpaHeHMs JaHHEIX B CTeke (B JaH-
HOM caydae — cuMBoAoB). OOpaTuTe BHMMaHMe Ha TO, YTO HaMATh A4S DTOTO MacCuBa He
pactpegeaseTcs. DTO JeAaeTcsl B KOHCTPYKTOpe KAacca Stack. A 4aeH tos AaHHOTO Kaacca
COAEP>KUT MHAEKC BepIINHBI CTeKa.

Oba uaeHa, tos u stck, ABAIIOTCA 3aKPBITHIMHU, U 61arogapsl 9TOMy co0AI04aeTCsT IPUH-
oun 'ToCAeAHMM IIpHUIlel — TepBhIM obcayxeH'. Ecam ke paspeImnuTs OTKPBITHIN AOCTYII
K 4JeHy stck, TO ®AeMeHTH CTeKa OKaXKyTcsd AOCTYIHBIMM He 1o mop:saaky. Kpome Toro,
4leH tos COAeP>KUT MHAEKC BepPINNMHBI CTeKa, IJe HaXOAWUTCS IIePBEII 0OCAY>KMBAeMBIN B
CTeKe D1€MeHT, ¥ IIOPTOMY MaHMIIyAMpOBaHIe YAeHOM tos B KOAe, HaXOAsIIeMcs 3a IpeJe-
AaMI Kaacca Stack, caeayeT MCKAIOYUTE, YTOOBI He JOIYCTUTH pa3pyIleHne caMOTO CTeKa.
Ho B TO >Xe BpeMs 4AeHH stck M tos AOCTYIHHI II0AB30BaTeAIO KAacca Stack KOCBEHHBIM
00pa3oM ¢ ITOMOIIIBIO pa3ANMIHEIX OTPBITEIX METOAO0B, OIIVICEIBAEMBIX HIDKE.

PaccMoTpuM gazee KOHCTPYKTOp Kaacca Stack.

// TocTpouTb NyCTOW kjlacc Stack mna peanmsaluuy CTeKa 3aJaHHOTO pas3Mmepa.
public Stack(int size) {
stck = new char([size]; // pacnpemenuTb namMsaTh IJIS CTeKa
tos = 0;
}

DTOMy KOHCTPYKTOpY TepeiaeTcs TpebyeMblil pasMep creka. OH pacrpejeaseT IaMATh
AAs1 6a30BOTO MaccuBa ¥ yCTaHaBAMBaeT 3HaueHNe IepeMeHHON tos B HyaAb. CaejoBaTean-
HO, Hy/A€BOe 3HauyeHNe IIePeMeHHON t0s yKa3blBaeT Ha TO, YTO CTeK ITyCT.

OTkpeITEII MeTO4 Push () IlOMellaeT KOHKPeTHBINI ®AeMeHT B CTeK, KaK IIOKa3aHO
HIKE.

// TloMeCTUTbL CHMMBOJIEI B CTEK.
public void Push(char ch) {
if (tos==stck.Length) {

Console.WriteLine (" - Crexk 3amnoJjiHeH.");
return;

}

stck[tos] = ch;

tos++;
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DaeMeHT, IIOMelllaeMblil B CTeK, IlepedaeTcs AaHHOMY MeTOAy B KadecTBe IapaMmeTpa ch.
Ilepes Tem Kak ITOMECTUTD DA€MEHT B CTeK, BBHIITOAHAETCS IIpOBepKa Ha HaAu4dye cBOOOAHOTO
MecTa B 6a30BOM MaccuBe, a UMEHHO: He ITpeBHIIIaeT AV 3HaYeHNUe ITepeMeHHON tos AAUHY
MaccuBa stck. Ecan ceoboaHOe MecTo B MaccyBe stck ecTh, TO DAeMEHT COXpaHAeTCsI B HeM
IO MHAEKCY, XpaHsAIeMycs B IIEpeMEHHON tos, II0CAe Yero 3HadyeHue STOM IIepeMeHHOI
MHKpeMeHTHupyetcs. Takum ob6pasoM, B IIepeMeHHON tos Bcerja XpaHWUTCSI MHAEKC CAeAyIo-
I1ero cBO0OAHOTO DAeMeHTa MaccuBa stck.

AAasi M3BA€UEHUS DAeMeHTa M3 CTeKa BBI3BIBAeTCs OTKPBITHINL MeTOZ Pop (), IpuBeseH-
HBIN HIDKE.

// V3BJjleub CHMMBOJI U3 CTEKa.
public char Pop() {
if (tos==0) {
Console.WriteLine (" - Crexk nyct.");
return (char) 0;

tos--;
return stck[tos];

B 9TOM MeToge cHauasa mposepsieTcs 3HaueHMe IlepeMeHHON tos. Ecam oHO paBHO
HYAIO, 3HaUMT, CTeK IyCT. B mpoTuBHOM caydae 3HadeHMe IIepeMEHHON tos AeKpeMeHTUpY-
€TCs1, Y 3aTeM U3 CTeKa BO3BpalllaeTCsl DA€MEHT [0 YKa3aHHOMY MHAEKCY.

HecMmoTps Ha TO 4TO A44 peaausalun cTeKa J4OCTaTOYHO MeTOA0B Push () u Pop (), mo-
Ae3HBIMI MOTYT OKaszaThCsl U aApyrue MeroAbl. IlosTomy B Kaacce Stack oIlpeaeaeHbl elrje
yeTelpe MeToga: IsFull (), IsEmpty (), Capacity() u GetNum(). DT MeToAabl npeao-
CTaBASIOT BCIO HeOOX0AUMYIO MHPOPMAITUIO O COCTOSTHUY CTeKa ¥ ITpUBeJeHbI HIDKe.

// BO3BpaTuUTh 3HAaueHMe true, eCJM CTEeK BaloJIHEH.
public bool IsFull() {
return tos==stck.Length;

// Bo3BpaTtuTe 3HadeHMe true, ecam CTeK IyCT.
public bool IsEmpty() (
return tos==0;

// BozBpaTuTh OOyl €MKOCTH CTEeKa.
public int Capacity() {
return stck.Length;

// BOBBpaTUTh KOJMUECTBO OOBEKTOB, HAXOLAWMXCS B IAHHHI MOMEHT B CTEKe.
public int GetNum() {
return tos;

Meroa IsFull () BO3BpalllaeT AOrMYeCKOe 3HaueHue true, eCAM CTeK 3all0AHEeH, a MHa-
ye — aorudeckoe 3HaueHme false. Merog IsEmpty () BO3BpalllaeT AOrMYeckKoe 3HadyeHue
true, ecam CTeK IyCT, a MHaUYe — AOTMYecKoe 3HaueHMe false. JAas moAydeHUs oOIIeir eM-
KOCTU cTeKa (T.e. OOILlero ymcaa 9Ae€MeHTOB, KOTOpble MOIYT B HeM XPaHMUThCS) AOCTaTOYHO
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BBI3BaThb MeTO4 Capacity (), a A4S IMOAy4YeHMs KOANYECTBA HAEMEHTOB, XpaHAIMXCA B Ha-
CTOSILIIUIT MOMEHT B CTeKe, — MeTo4 GetNum (). [Toap3a »THUX METO40B COCTOUT B TOM, UTO
AAsl TIoAydeHNsl MHQPOpManuy, KOTOPYIO OHU IIPeAOCTaBASIOT, TpeOyeTcsa AOCTYH K 3aKpbl-
TOM IlepeMeHHOI tos. KpoMme TOro, oHmu cayxkaT HarasaAHBIMM IIpMMepaMU OpraHM3al[um
6e3011acHOTO JOCTYyTIa K 3aKPBITHIM 4/JeHaM KJAacca ¢ TTIOMOIIBIO OTKPBITEIX METOAOB.

Konkpernoe npumenenme kaacca Stack 448 peaausaluy CTeKa AeMOHCTPUPYETCS
B IIpMBeAEHHOI HIKe IIporpaMMe.

// TpOmNeMOHCTPMPOBATL NpMMeHeHMe kjlacca Stack.
using System;

// Krmacc mjs XpaHeHus CUMBOJIOB B CTEKE.
class Stack {
// DTV UJleHBl KJjlacCa HABJISOTCH SaKPBTHMMA .
char[] stck; // maccus, comepxaummii CTek
int tos; // MHOEKC BEepUMHE CTeKa

// TlocTpouTh mycTOM kJjlacc Stack mig peanmzaumy CTeKa 3alaHHOTO pasMepa.
public Stack (int size) {

stck = new char[size]; // pacnpemenuTb NaMaThb IOJiS CTeKa

tos = 0;

// TloMeCTUTL CHMMBOJIEI B CTEK.
public void Push(char ch) {
if (tos==stck.Length) {

Console.WriteLine (" - Crexk =3amnoJjHeH.");
return;

}

stck[tos] = ch;

tos++;

// V3Bjleyb CHMMBOJI M3 CTEKa.
public char Pop () {
if (tos==0) {
Console.WriteLine (" - Crexk nycr.");
return (char) 0;

tos--;
return stck[tos];

}

// BOBBpaTMThL 3HaueHMe true, eCyM CTeK 3alloJIHEeH.
public bool IsFull() {
return tos==stck.Length;

// BO3BpaTuUTh 3HAUyeHMe true, eCJuM CTEeK MyCT.
public bool IsEmpty () {
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return tos==0;

}

// Bos3BpaTuTh OOyl E€MKOCTb CTeKa.
public int Capacity() {
return stck.Length;

}

// BO3BpPaTUTh KOJUUECTBO OOBEKTOB, HAXONANMXCS B HAHHBI MOMEHT B CTEKE.
public int GetNum() {
return tos;

}

class StackDemo {
static void Main() {
Stack stkl = new Stack(10);
Stack stk2 = new Stack(10);
Stack stk3 = new Stack (10);
char ch;
int 1i;

// TloMecTuTb psAn CHUMBOJIOB B cTek stkl.

Console.WriteLine ("llomecTuTs cuMBOJIEI A-J B cTek stkl.");
for (i=0; !stkl.IsFull(); i++)

stkl.Push((char) ('A' + 1));
if (stkl.IsFull()) Console.WriteLine ("Crex stkl samosHeH.");

// BuBecTu comepxmumoe cTeka stkl.
Console.Write ("Comepxmmoe crexa stkl: ");
while( !stkl.IsEmpty() ) {

ch = stkl.Pop();

Console.Write(ch);

}

Console.WriteLine () ;
if(stkl.IsEmpty()) Console.WriteLine ("Crex stkl myct.\n");

// TloMeCTUTbL OONOJIHUTEJILHEE CUMMBOJIEL B CTek stkl.
Console.WriteLine ("BHOBb INIOMECTMUTHL CUMMBOJIHI A-J B cTek stkl.");
for (i=0; !stkl.IsFull(); i++)

stkl.Push((char) ('A' + 1i));

// A Temepb M3BJIeYb BJIEMEHTH M3 cTeka stkl ¥ momecTuTh MX B cTek stk2.
// B UTOTe B3JIEMEHTHE COXPAaHSaTCa B CcTeke stk2 B oBpaTHOM MOpSOKe.
Console.WriteLine ("A Tenepb M3BJIEUL CUMBOJIH M3 cTeka stkl\n" +
"y nmomMecTUTh MX B cTek stk2.");
while( !stkl.IsEmpty() ) {
ch = stkl.Pop();
stk2.Push (ch) ;
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Console.Write ("Comepxmmoe crekxa stk2: ");
while( !stk2.IsEmpty () ) {

ch = stk2.Pop();

Console.Write (ch);

}

Console.WriteLine ("\n") ;

// TloMecTuTb 5 CHMMBOJIOB B CTEK.
Console.WriteLine ("lloMecTuTs 5 CMMBOJIOB B cTek stk3.");
for(1i=0; 1 < 5; 1i++)

stk3.Push((char) ('A'+ i));

Console.Writeline ("EmxocTs crexa stk3: " + stk3.Capacity());
Console.WriteLine ("KomnuecTBO 0OBEKTOB B CcTeke stk3: " +
stk3.GetNum()) ;

Hp]/[ BBITIOAHEHUU DTOMN IIporpaMmbsl I10Ay49aeTcs CAeAyIOH_U/HZ pesyabTar.

[lomecTuTh CcuMBOJIEL A-J B cTek stkl.
Crex stkl zanojyHeH.

Comepxumoe creka stkl: JIHGFEDCBA
Crex stkl nycr.

BHOBE momMecTuTb CcuMBOJIEI A-J B cTek stkl.
A Temepb M3BJIeUbL CUMMBOJIEI M3 cTeka stkl
¥ TOMECTUTbL UX B CTek stk2.

Comepxmumoe creka stk2: ABCDEFGHIJ

IomecTuTb 5 CHMMBOJIOB B cTek stk3.
EMkocTb cTeka stk3: 10
KommuecTBO 0OBEKTOB B CcTeke stk3: 5

MNepenaya 06bLEKTOB MeTO4AM NO CChiISIKe

B mpusesennnix 40 cux mop mpumepax HOporpaMM IIpU yKa3aHUH IIapaMeTpoB, Iepe-
AaBaeMBIX MeTO4aM, MCII0Ab30BaAMCh TUIBI 3HaueHMil, HampuMmep int mam double. Ho B
MeTOJaX MOXKHO TakXKe MCII0Ab30BaTh IIapaMeTpPhl CCBLAOYHOIO TUIIA, YTO He TOALKO IIpa-
BUABHO, HO U BecbMa pacrpoctpareHo B OOIL ITogo6HEIM 00pa3oM OOBEKTH MOTYT Iepe-
AaBaTbCsl METOAaM IO cChlAKe. B kauecTse ipuMepa paccMOTPUM CAeAYIOIIYIO IIPOTPaMMYy.

// Tpumep nepemauy OOBEKTOB METONaM [0 CCHUIKE.
using System;

class MyClass {
int alpha, beta;

public MyClass (int i, int j) {
alpha = 1i;
beta = j;
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// BoO3BpaTuTh BHAUYEHME true, eCJaM napaMmeTp ob
// vMeeT Te Xe 3HAUeHUS, UYTO U BLIBEBAKIMI OOBEKT.
public bool SameAs (MyClass ob) {
if ((ob.alpha == alpha) & (ob.beta == beta))
return true;
else return false;

}

// CmemaTb komnmo o6BeKkTa ob.
public void Copy (MyClass ob) {
alpha = ob.alpha;
beta = ob.beta;
}

public void Show() {
Console.WritelLine ("alpha: (0), beta: (1}",
alpha, beta);

}

class PassOb {
static void Main () {
MyClass obl = new MyClass (4, 5);
MyClass ob2 = new MyClass (6, 7);

Console.Write ("obl: ");
obl.Show();

Console.Write ("ob2: ");
ob2.Show () ;

if (obl.SameAs (ob2))

Console.WriteLine ("obl u ob2 wumenT OOMHAKOBEE 3HaueHMUs.");
else
Console.WritelLine ("obl u ob2 umenT paszHble 3HaueHUd.");

Console.WriteLine () ;

// A Temepb cpmesaTb o6wekT obl kommen ofwexkTa 0Ob2.
obl.Copy (ob2) ;

Console.Write ("oH nocjye konupoBauHus: ");
obl.Show () ;

if (obl.SameAs (ob2))

Console.WriteLine ("obl u ob2 MMeT OIOMHAKOBEE 3HaueHMdg.");
else

Console.WriteLine ("obl u ob2 umeT paszHbe 3HaUeHUS.");

Brinoanenue 9Toit IporpaMMBI gaeT cAeAyIOIIuii pe3yabTar.

obl: alpha: 4, beta: 5
ob2: alpha: 6, beta: 7

219
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obl m ob2 uMeT pasHBE BHaYEHUA.

obl nocine xonmpoBaHus: alpha: 6, beta: 7
obl u 0b2 uMenT OIMHAKOBLIE S3HAUEHUS.

Kaxxapiin 13 Mmetoa0B SameAs () u Copy () B IIpUBEAEHHOI BhIIIEe IIpOTpaMMe I10Ayda-
€T CChIAKY Ha 00bekT Tnuita MyClass B KadyecTBe aprymeHnTta. Mertog SameAs () cpaBHUBaeT
3HayeHMs IepeMeHHBIX DK3eMIlasgpa alpha M beta B BBI3BIBAIOIIEM OObEKTe CO 3HAYEHU-
SIMJM aHAAOTHYHEIX IIepeMEHHBIX B OOBeKTe, IlepejaBaeMOM IIOCPeACTBOM IlapaMeTpa ob.
JaHHBII MeTO/ BO3BpalllaeT AOTMYeCKOe 3HadeHMe frue TOABKO B TOM caAydae, ecau oba
00beKTa MMEIOT OAMHAKOBbIE 3HAYEHMsS DTUX IlepeMeHHBIX 9K3eMIlasipa. A MeTog Copy ()
IpucBanBaeT 3HaYeHUsI IIepeMeHHbIX alpha n beta u3 00beKTa, nepesaBaeMoOroO 10 CChIAKe
IOCpeACTBOM IlapaMeTpa ob, mepeMeHHbIM alpha u beta m3 BHI3BIBAIOIIETO obpekra. Kak
IOKa3blBaeT JaHHBIN IIpUMeP, C TOUKM 3peHus CHHTaKcuca OOBeKThl IepelaloTcs MeToAaM
10 CChIAKE TaKUM >Ke 06pa30M, Kak U 3HaYeHUsI OOBIYHBIX TUIIOB.

Cnoco6bl Nnepegaym apryMeHToB MeToay

Kax rokaspiBaeT IpuBseJeHHBI BhIllle IIpUMep, Iepejadya OObeKTa MeTOAy IO CChLAKe
AeaaeTcsl goctaTodHO npocTto. Ho B 9TOM IpuMepe I1oKas3aHbl He BCe HIOAHChI 4aHHOTIO IIpO-
mecca. B HEKOTOPEBIX cAydasx MOCAeACTBUA Iepejaurt oObeKTa IO CChIAKe OyAyT OTAMYaThCs
OT TeX pe3yAbTaTOB, K KOTOPBIM MPUBOAUT Ilepejada 3HaueHus OOBIYHOIO Tmma. JAs BbIsC-
HEeHMsI MPWYIH STUX OTAUYNII pacCMOTPUM JBa CIIocoba repeiadyyt apTyMeHTOB METOAY.

ITepBpIM CIOCOOOM SABASIETCSI 6bI306 MO 3HAYeHU'D. B DTOM caydyae 3HadeHMe apryMeHTa
KomupyeTcs B popMaabHBI mapaMmeTp Mmeroja. CaeaoBaTeabHO, M3MeHeHMs, BHOCHMEIE B
rapaMeTp MeTO4a, He OKa3blBalOT HMKAKOIO BAMSHMS Ha apTyMEHT, MCIIOAb3yeMBbINl 445 BbI-
30Ba. A BTOPBEIM CIIOCOOOM Ilepejault apTyMeHTa sBASeTCs 6bl306 10 ccbiAke. B gaHHOM caydae
IapaMeTpy MeToJa IlepejaeTcs CChlAKa Ha apIyMeHT, a He 3HaueHMe apryMmeHTta. B metoge
®Ta CCHIAKA UCIIOAB3YeTCSI AASl AOCTyIla K KOHKPETHOMY apryMEeHTY, yKa3hlBaeMOMY IIPU BBI-
30Be. DTO O3HayuaeT, YTO M3MeHeHNs, BHOCUMEbIe B IlapaMeTp, OyAyT OKasblBaTh BAMsHME Ha
apryMeHT, UCIIOAb3YEMBIN A5 BEI30BA METOAA.

ITo ymoauyanuio B C# 1crioap3yercs BbI30B IO 3HaYeHMIO, a HTO O3HaJaeT, 4TO KOomus ap-
TyMeHTa CO3J4aeTcs M 3aTeM IlepejaeTcsl NpuHuMamomeMy napamerpy. CaejoBareabHo, Ipu
Iepejade 3HayeHMs: OOBIYHOIO TUIA, Hampumep int mam double, Bce, YTO IPOUCXOAUT C
rmapaMeTpoM, NPUHMMAIOIIVMM apryMeHT, He OKa3blBaeT HMKAKOIO BAVMSHMSA 3a IIpeJedaMu
MeToJa. B xauecTse npumepa paccMOTPUM CAeAYIOLIYIO IIpOrpaMMy.

// Tlepemauya apryMeHTOB OOBIUHBIX TUIIOB 1O BHAUEHMO.
using System;

class Test {
/* 2TOT METOI He OKAa3HBaeT HMKAKOTO BJIMAHMSA Ha
ApPT'YMEHTH, WMCIOJIb3yEeMEe IJid €TI0 BH30Ba. */
public void NoChange (int i, int j) {
i=1i+3;
j o= -3;
}

class CallByValue {
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static void Main () {
Test ob = new Test();

int a = 15, b = 20;

Console.WriteLine("a u b mo BmBoOBa: " +
a+ " " 4+ b);

ob.NoChange (a, b);

Console.WritelLine ("a u b nocjye BmzOBa: " +
a+ " " 4+ b);

Bort kakort pe3yabpTaT AaeT BhIIIOAHEHNE DTON IIporpaMmal.

a u b mo BeIBOoBa: 15 20
a u b mocjye BeBOBa: 15 20

Kak Buaure, onepanuuy, BHIIOAHsAEMEIE B MeToAe NoChange (), He OKa3bIBaIOT HUKAKOTO
BAVMSTHIS Ha 3Ha4eHUsA apTyMeHTOB a U b, MCIOAB3yeMBIX 4451 BBI30Ba JaHHOTO MeToja. DTo
OILATH K€ OOBACHAETCS TeM, UTO ITapaMeTpaM 1 1 J IlepejaHbI KOIMY 3HAaYeHUIT apTyMeHTOB
a mb,acaMy apTyMeHTEI & M b COBepIIIeHHO He 3aBUCAT OT ITapaMeTpoB i 1 j. B wactHoCTH,
MpycBaMBaHlIe MTapaMeTpy i HOBOTO 3HauyeHN:s He OyJeT OKa3hbIBaTh HMKAKOTO BAVIAHI Ha
apryMeHT a.

/le10 HecKOAbKO YCAOXKHSIETC IpU Iepejade MeTOAY CCBIAKM Ha OOBeKT. B aToM caydae
caMa CCBHLAKa IO-TIpeXXHeMy Ilepejaercs IT0 3HadeHuio. CieaoBaTeABHO, CO3JaeTCs KOS
CCBIAKY, a M3MEHEeHM:s], BHOCUMBIE B ITapaMeTp, He OKa3hIBalOT HMKAKOTO BAVIHUS Ha apry-
MeHT. (Tak, ecay opraHM30BaTh CCHIAKY ITapaMeTpa Ha HOBBIN OOBEKT, TO DTO U3MeHeHle He
IIOB/€YeT 3a OO0V HMKAKUX IOCAACTBUIT AAs 0OBeKTa, Ha KOTOPBIN CChlAaeTCsl apTyMeHT.)
Ho raasHoe oTAmdme BBI30Ba IO CCBIAKE 3aKAIOYaeTCsl B TOM, YTO M3MEHEHM, IIPOVCXOAS-
mye ¢ 0OBeKTOM, Ha KOTOPBIN CChIAaeTCs ITapaMeTp, OKaXym 6AusdHue Ha TOT OOBEeKT, Ha
KOTOPBIN CChIAaeTcs apryMeHT. [TombITaeMcs BBIACHUTD IPWYIMHEI IT0A400HOTO BAVITHILS.

HarmoMHNM, 4to mpM cosjaHuyu IepeMeHHON Tuila KAacca pOpMMPYeTcs TOABKO CCBLA-
Ka Ha 00bekT. [losTOMYy mIpu Tepesade STONM CCBHLAKM MeTOAY NMPMHUMAIONINIT ee IlapaMeTp
OyJAeT cChLAaThCA Ha TOT JKe CaMBIif OOBeKT, Ha KOTOPHBII CChIAaeTcsl apIyMeHT. DTO O3HaJaerT,
9TO U apIyMeHT, ¥ IIapaMeTp CChLAAIOTCA Ha OAVH M TOT K€ OOBEKT U YTO OOBEKTEI, TI0 CyIIle-
CTBY, IIepeJaloTcsl MeToAaM IT0 cchiake. TakuM oOpa3oM, OOBEeKT B MeToae 0Oydem OKa3bIBaTh
BAMSHIE Ha OOBEKT, MCIIOAB3yeMBIil B KauecTBe apryMeHTa. /s IMpuMepa pacCMOTPUM CAe-

AYIOHOIyIO ITpOorpaMmmy.

// Tepemaua OOBEKTOB IO CCHUIKE.
using System;

class Test {
public int a, b;

public Test (int i, int J) {
a = 1i;
b = 3;
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/* TlepemaTe obwekT. Tenepb nepeMmeHHue ob.a u ob.b u3 obwvexkTa,
MCIIOJNIE3yEeMOTO B BBEI3OBE MeTOona, OyOyT WM3MEeHEeHH. */

public void Change (Test ob) {
ob.a = ob.a + ob.b;
ob.b = -ob.b;

class CallByRef {
static void Main() {
Test ob = new Test (15, 20);

Console.WriteLine ("ob.a u ob.b mo BmBOBa: " +
ob.a + " " + ob.b);

ob.Change (ob) ;

Console.WriteLine ("ob.a u ob.b nocmne Bm3OBa: " +
ob.a + " " + ob.b);

BrimoaHeHme 9ToM IIporpaMmsl gaeT CAeAyIOH_U/Ii[ pesyabTar.

ob.a u ob.b mo Bm3OBa: 15 20
ob.a n ob.b nocne BriBOBa: 35 -20

Kax Buaure, aeiictust B Metoge Change () oOKazaau B AaHHOM cAydyae BAMSHIUE Ha
00BEKT, MCTI0AB30BaBIINIICA B KauecTBe apryMeHTa.

Urak, noaseaem xpatkuii utor. Korga o0bekT repesaercs MeTo4y I10 CChLAKE, caMa CChLA-
Ka IepejaeTcs IO 3HayeHMIO, a CAej0BaTeAbHO, CO3JaeTcsa Komus 3Toit ccelaku. Ho sra xo-
st OyAeT TO-TIpeXKHeMY CCHLAAThCA Ha TOT JKe CaMBIif OOBeKT, YTO VM COOTBETCTBYIOIIUIA ap-
TYMEHT. DTO O3HavaeT, YTO OOBEKTHI IIepesaroTcsl MeToAaM HesIBHBIM 00Pa3oM ITO CCBLAKe.

Ucnonb3oBaHne moaucpunkaTtopoB napameTpoB ref U out

Kak mosicHsaa0Ch BBIIIE, apTyMeHTHI IIPOCTHIX TUIIOB, HallpuMep int mam char, mepeja-
I0TCA METOAY IO 3Ha4eHUIO. DTO O3HayaeT, YTO M3MeHEeHIsI, BHOCUMBIE B ITapaMeTp, IIPVHI-
MaloIuit 3HaueHne, He OyAyT OKa3bIBaTh HMKAKOTO BAMSHIUA Ha apryMeHT, MCIOAL3YeMBIi
Aas BBI30Ba. Ho Takoe moBseseHNe MOXKHO M3MEHNUTh, UCIIOAB3Ys KAIOUeBble cA0Ba ref u out
AAsl TIepejady 3HauyeHNI OOBIYHBIX TUIIOB ITO CCBIAKE. DTO ITO3BOASET M3MEHWUTH B CaMOM
MeToJe apTyMeHT, YKa3blBaeMbIli ITPY eTO BLI30BeE.

ITpexxae yeM mepexoauTh K OCODEHHOCTSAM MCIIOAB30BaHM:A KAIOUEBBIX CA0B ref M out,
I101€3HO YACHUTH MPWYUHEI, TI0 KOTOPHIM 3HaueHMe ITPOCTOTO TUIIa MHOTAa TpebyeTcs Ie-
pedasaTh IO CChIAKe. B oOIem, 445 ®TOTO CYIeCTBYIOT ABe HPWYMHEBL: Pa3pelnTh MeToAy
M3MEHNTD COAEP>KIMMOE €TO apTyMeHTOB AW >Ke BO3BpaTUTh HeCKOABKO 3HaueHMI. Paccmo-
TPUM KaXKAYIO U3 DTVX IPUYNH 001ee IToApOOHO.

Hepeako TpeOyeTcs1, 94TOOB MeTO4 OIlepupoOBal TeMU apTyMeHTaMH, KOTOphle eMy Iepe-
AAlOTcsl. XapaKTepHBIM TOMY IIPUMEPOM CAYXKUT MeTO/, Swap (), OCYLIeCTBASIOUIUI IIepe-
CTaHOBKY 3HauyeHUII CBOMX apryMeHTOB. Ho ITOCKOABKY apryMeHTHI IIPOCTHIX TUIIOB IIepe-
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AAIOTCS TIO 3HAYEHMIO, TO, VICIIOAB3Ys BEIOMpaeMbii B C# IO yMOAYaHMIO MeXaHW3M BBI30Ba
10 3HAYeHMIO AAS Tlepejady apTyMeHTa IapaMeTpy, HeBO3MOXKHO HaIllICaTh MeTOJ4, MEeHSIO-
IUiT MecTaMy 3Ha4eHNUsA ABYX €To apTyMeHTOB, HallpyMep Tuila int. DTo 3aTpyAHeHMe pas-
perraet Moandukarop ref.

Kak BaM 404KHO OBITH y>Ke M3BeCTHO, 3HadeHIe BO3BpalllaeTcsl 13 MeTOAa BBI3LIBAIOITIEN
9acTy IIPOTpaMMEI C ITIOMOIIBIO oIfepaTopa return. Ho MeToa MOXeT 0AHOBpeMeHHO BO3-
BpaTUTh AUIIL 00HO 3HaUYeHNe. A 4TO, ecAM U3 MeToja TpebyeTcs BO3BpaTUTh ABa 1AM OGoaee
JparmenTos MHpOpMaIMM, HalpuMep, IeAyl0 M ApPOOHYIO JacTV YJMCAOBOTO 3HadeHMs C
TAaBarorrert Togkoir? Takoi MeToa MOXKHO HaIlMCaTh, MCII0AB3Ys MoAUpUKATOp out.

Ucnonb3oBaHue MOD,VI(bVIKaTOpa napameTtpa ref

Mogaudmukarop nmapamerpa ref NPUHYAUTEABHO OpTraHU3YeT BHI3OB ITO CCHLAKE, a He IIO
3HaueHMIO. DTOT MOAMPUKATOP yKa3bIBaeTCs KaK NP 0ObsABAEHUN, TaK U IIPU BEI30BE METO-
4a. Aas Hayaza paccMOTpUM IIPOCTON mpuMep. B npusesennoit Hioke mporpamme co3gaet-
Cs1 METO4 Sqgr (), BO3BpAI[AIOIIVii BMECTO CBOErO apryMeHTa KBagpaT ero I1eA04rCA€HHOTO
sHaueHns1. ObpatuTe ocoboe BHUMaHNIE Ha IIpUMeHeHIe U MeCTOIIOAOKeHNe MOANQUKaTo-
pa ref.

// Vicnmombs30oBaTh MommbmxaTop ref mis nepemauym 3HAUEHMs OOBUHOTO TuIla [10 CCEUIKE.
using System;

class RefTest {
// DTOT MeTom M3MeHseT CBOM apryMeHT. ObpaTure
// BHUMaHMe Ha npuMeHeHMe Mmommbmkaropa ref.
public void Sgr(ref int 1) {
i=1*1i;

}

class RefDemo ({
static void Main () {
RefTest ob = new RefTest();

int a = 10;

Console.WriteLine ("a mo BmH3OBa: " + a);

ob.Sqr (ref a); // obpaTuTe BHMMAaHME Ha NPMMEHeHMe MoImbmukarTopa ref
Console.WritelLine ("a mnocse BHB3OBa: " + a);

Kak Buaure, MOAI/I(I)I/IKaTOp ref yKa3pIBaeTcs riepej 00bsIBACHIEM napamerpa B CaMOM
MeTOJe U I1epes apryMeHTOM IIpU BBI30BE METOAA. Hirxe NpUBEAEH pe3yAbTaT BBIIIOAHEHUSI
AAHHOM IIPOTPaMMBbl, KOTOPHIN ITIOATBEPKAAET, UTO 3HAaYeHMe apryMeHTa a AeMCTBUTEABHO
OBI10 M3MEHEHO C IIOMOIIBIO MeToAa Sqr () .

a mo BeIBOBa: 10
a nocJyie Bu3OBa: 100
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Temeps, ucrioan3ys Moaudpukarop ref, MOXKXHO HamycaTb METOJ, TepecTaBASIONINIT Me-
CTaMU 3HAaYeHMSI AByX CBOMX apryMEHTOB IIPOCTOTrO Tulla. B KauecTse mpumepa HIKe Hpu-
BeJeHa MIpOorpaMma, B KOTOPOM MeTO4 Swap () BBIIIOAHSET IIePECTAaHOBKY 3HA4YeHMII ABYX
CBOMX 11€1049MCAEHHBIX apITyMEHTOB, KOT4a OH BbI3BIBACTCSI.

// TIoMeHAThL MecTaMM OBa SHAUEHUS.
using System;

class ValueSwap {
// DTOT MEeTOHm MeHdeT MeCTaMy CBOM apIT'yMEeHTH.
public void Swap(ref int a, ref int b) {
int
t
a
b =

S Ne N S,

I
oL

class ValueSwapDemo {
static void Main () {
ValueSwap ob = new ValueSwap();

int x = 10, y = 20;
Console.WritelLine("x u y mo Bm3oBa: " + x + " " + y);
ob.Swap (ref x, ref vy);

Console.WriteLine("x u y nocjyie Bu3OBa: " + x + " " + vy);

Bor k KaKOMYy pe3yAabTaTy IIPUBOANUT BbIIIOAHEHIIE DTON IIporpaMmal.

X UM y nmo BuBoBa: 10 20
X u y nocjye Be3oBa: 20 10

B ornHomenun mogudukaropa ref HeoOXOAUMO MMETh B BUAY CAeaylolliee. ApTyMeHTy,
repeJaBaeMOMy IIO CCBHIAKE C TIOMOIIBIO DTOTO MOAMPUKaTOpa, AOAXKHO OBITh IPUCBOEHO
3HaueHMe Jo BBI30Ba MeToJAa. /leao B TOM, 4TO B MeTOJe, ITOAyJalOIlleM TaKOil apTyMeHT B
KayecTBe IapaMeTpa, IIpeAIioAaraercs, 4TO IapaMeTp CChLAAeTCs Ha AeVICTBUTEABHOE 3Ha-
yenne. CaejoBaTeAbHO, IIPY MCIIOAB30BAaHUM Moaudukaropa ref B MeTOoAe HeAb3s 3alaTh
epBOHaYaAbHOE 3HaYeHNe apryMeHTa.

Ucnonb3oBaHue moaudukatopa napamerpa out

Muoraa ccpraounslii mapaMerp TpeOyeTcsl MCIOAL30BaTh A4Sl MOAydeHMs! 3HaueHus U3
MeTOoJa, a He AAs Ilepejaul eMy 3HaueHusA. JOIIyCTUM, UTO UMeeTCs MeTO/, BBIIIOAHSIOIINIA
HEKOTOpYyI0 (YHKIMIO, HaIlpMep, OTKPBITHE CeTeBOIO COKeTa M BO3BpaT KOJa YCIeIIHO-
IO UAM HeyJauHOIO 3aBeplIeHNs AAHHOM OIlepalMM B KadyecTBe CChLAOYHOIO IapaMmerpa.
B sTOM caydae MeToAy He mepejaeTcss HUKAaKON MHQPOPMAaIMM, HO B TO JKe BpeMs OH J0AXKeH
BO3BpaTUTH OIpejeleHHYI0 MHpopManmio. [1aBHasg TPyAHOCTh IPYM DTOM COCTOUT B TOM,
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9TO TapameTp Tuna ref A0AXKeH OHITh MHMIIMAAM3UPOBaH OIpejeAeHHBIM 3HadeHMeM A0
BpI3OBa MeToda. CaeaoBaTeAbHO, YTOOBI BOCIIOAB30BaThCA MapaMeTpoM Tuma ref, mpuaercs
3adaTh AAd apryMeHTa (pUKTMBHOE 3HadeHIMe I TeM CaMbIM IIPeOA0AeTh AaHHOe OrpaHIde-
Hue. Ilpasaa, 3 C# umeerca 0oaee MOAXOAAIINII BapUaHT BhIXOAA U3 IOA00HOTO 3aTpy/He-
HISA — BOCIIOAB30BaThCA MOAMPUKATOPOM ITapaMeTpa out.

Moandukarop mapamerpa out mogobeH mogudukaTopy ref, 3a OAHUM MCKAIOUEHN-
e€M: OH CAYXHUT TOABKO AAs IepejadM 3HAUeHM: 3a Ipeseabl Meroda. [losTomy mepemen-
HOI, MCTI0AB3yeMOJl B KadecTBe IapaMeTpa out, He HY>XHO (4a m 0ecIt04e3HO) IpucBam-
BaThb Kakoe-TO 3HaueHMe. Gozee TOro, B MeToge IapaMeTp out CUMTAETCS HeUHUUUAAUSU-
posariviM, T.e. NpeANlOAaraeTcs, 4TO y Hero OTCYTCTByeT IIepBOHadaAbHOe 3HadeHme. DTO
O3HayaeT, YTO 3HaueHMe JOAKHO OBITh IPUCBOEHO AAHHOMY IlapaMeTpy B MeToae 00 €Tro
sasepmrenns. CaejoBaTeAbHO, IIOCA€e BBI30Ba MeToJa IapaMeTp out OyseT cojep>kaTh He-
KOTOpOe 3HadeHue.

Hirxe mpuseaeH npumep npuMeHeHns MoAudukaTopa mapaMerpa out. B aTom mpume-
pe mporpaMMel 4451 pasdedeHins ducaa C IldaBalollell TOUKO Ha IjeAylo U ApOOHYIO JacTu
JCIIOAB3YyeTCsad MeToa GetParts () m3 Kaacca Decompose. OOparute BHMMaHMe Ha TO, Kak
BO3BpallaeTcs KaXkKAasl 9acTh ICXOAHOTO Y1CAa.

// Vicnomb30BaTh MOomMbMKATOP mapaMmerpa out.
using System;
class Decompose {

/* Pas3smesuThb UYMCJIOBOE BHAUEHMEe C IJlaBanleil TOYKOM Ha
Lesyin ¥ OpoOHyl yactu. */

public int GetParts (double n, out double frac) {
int whole;

whole = (int) n;
frac = n - whole; // nepemare npobHYK UYacTb uMcjla dyepes mnapamerp frac
return whole; // BO3BpaTMUThL LEJIy YacTb UYMCIa

class UseOut {
static void Main () {
Decompose ob = new Decompose () ;
int i;
double f;

i = ob.GetParts(10.125, out £f);

Console.Writeline ("llemasg yacTb umcja paBHa " + 1);
Console.Writeline ("Ipo6Hasa uyacTb umcja paBHa " + f);

Brimoanenne 9Toit IporpaMMBl 4aeT cAeAyIOIInil pe3yAbTar.

esas dYacTb umcia pabBHa 10
IpobHas uyacTb umcya pasHa 0.125
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Metoa GetParts() BosBpamaer asa ¢parmeHta uHpopmanuu. Bo-TiepBrx, Imeayio
9acTh MCXOAHOTO YNCAOBOTO 3HAYeHNs ITepeMeHHOI n OOBIYHBIM 0O0pa3oM C ITOMOIIBIO OIle-
paTopa return. VM BO-BTOPEIX, APOOHYIO YacTh STOTO 3HAa4eHMUsA IIOCPeACTBOM IlapaMeTpa
frac Tnma out. Kak TokassiBaeT JaHHBIN IIpMMep, MCIOAB3YA MOAMPUKaTOp IapaMeTpa
out, MOXXHO OpPTraHM30BaTh BO3BPAT ABYX 3HaUEHNII 113 OAHOTO U TOTO >Ke MeToAa.

Pasymeercs, HMKaKuX OrpaHMYeHMII Ha IpMMEHeHle [TapaMeTpoB out B OAHOM MeToJe
He cymiectsyeT. C X TIOMOIIBIO U3 MeTOAa MOKHO BO3BPAaTUTh CKOABKO YTOAHO (pparMeHTOB
nHpopmarun. PaccMoTpuM mpumep mpuMeHeHNS ABYX IapaMeTpos out. B »Tom mpumepe
IIporpaMMBbI MeTo/, HasComFactor () BBITOAHAET gBe (PYHKIMN. Bo-TiepBBIX, OH OIlpejeast-
eT obmmii MHOXHUTEeAb (KpoMe 1) 445 ABYX IIeABIX 4YlMcCel, BO3Bpallijasl AOTMYeCKoe 3HaueHIe
true, ecam y HUX MMeeTcsl OOIMiT MHOXKMTEAb, a MHadYe — Aormdeckoe 3HadeHue false.
V1 BO-BTOpHIX, OH BO3BpalllaeT ITOCPEJCTBOM ITapaMeTpOB THUIIa out HaUMMEHBIMIT ¥ Hau-
GoabIIIIT OOIITUIT MHOXKUTEAD ABYX YMCe], eCAV TaKOBble OOHapy>KMBaIOTCA.

// VicnmoJsib30BaThL OBa lapaMeTpa Tuma out.
using System;

class Num {

/* OnpenesmuThb, MMEEeTCHS JIM Yy UMCJIOBBIX BHAUEHUM [ePEeMEeHHBIX X U V
OB MHOXMUTEJIL . ECJIM MMeeTCs, TO BO3BPATUTL HAMMEHLUUM U
HaMBOJIBWUY MHOXMTEJM MNOCPEeICTBOM MapamMeTpoB Tuma out. */

public bool HasComFactor (int x, int vy,

out int least, out int greatest) {

int i;

int max = x <y ? x : y;
bool first = true;

least = 1;

greatest = 1;

// HaliTu HaMMEeHbIMM U HAMOOJLIIMI OOWMUIA MHOXUTEJD .
for(i=2; 1 <= max/2 + 1; i++) {

if ( ((y%31)==0) & ((x%1)==0) ) {
if (first) |
least = i;
first = false;
}
greatest = 1i;
}
}
if (least != 1) return true;

else return false;

}

class DemoOut {
static void Main() {
Num ob = new Num() ;
int 1lcf, gcf;

if (ob.HasComFactor (231, 105, out 1lcf, out gcf)) {
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Console.WriteLine ("HavMeHbmMIM OOWMM MHOXMUTEJL " +
"uyycen 231 m 105 paBen " + 1lcf);
Console.WritelLine ("HaubBonpmmii oBmmii MHOXMUTEJ L " +

"upcen 231 m 105 pasen " + gcf);

}

else
Console.WriteLine ("OOumi MHOXMUTEeJL Yy umces 35 m 49 orcyrcrByeT.");

if (ob.HasComFactor (35, 51, out 1lcf, out gcf)) {

Console.WritelLine ("HavMeHbmuin OOmWMIM MHOXMTEJ b " +
"upcen 35 m 51 pasen " + 1lcf);
Console.Writeline ("HaubBosbmmit oBmmii MHOXMTEJL " +

"upcen 35 m 51 pasen " + gcf);

}

else
Console.WriteLine ("O6umit MHOXMTeJb Yy umces 35 m 51 orcyrcrByeT.");

ObpaTtuTe BHMMaHMe Ha TO, YTO 3HA4eHUsA IIPUCBAMBAIOTCA IlepeMeHHBIM lcf u gcf
B MeToZe Main () 40 BbI3oBa Meroga HasComFactor (). Ecam 6Br napamMeTpsl MeToJa
HasComFactor () Obam Tnma ref, a He out, ®To HmpuBeao OB K ommoOKe. JaHHBINT MeTOZ
BO3BpalllaeT AOTMYECKOe 3HaueHMe true mamM false, B 3aBMCUMOCTYM OT TOTO, MMEETCSI AU
OOIMiT MHOXMNTEAb yV ABYX IIeABIX ymced. Ecam oH mmeercs, TO MOCpeACTBOM IlapaMeTpOB
TUITa out BO3BPAIAIOTCA HAaMMEHBINMII ¥ HaMOOABIINMII OOIINMII MHOXUTEAD DTUX YMCe.
Hrirxe mpuBeaeH pe3yAbTaT BBITOAHEHIS JaHHO ITPOTPaMMBL.

Hammenbmmy oOmmii MHOXMTe b umces 231 m 105 paBen 3
HamBomnpmmyt obmmit MHOXMTenb umces 231 m 105 pasen 21
OBumit MHOXMUTeJIb Yy umces 35 m 51 oTcyTcTByeT.

Ucnonb3oBaHue MOAVI(bVIKaTOPOB ref N out ANs CCbITOK Ha OOBLEKTbI

ITpumenenne mognudukaTopos ref 1 out He OTpaHMIMBAETCSA TOABKO Iepejadeil 3Have-
HUI 0OBIYHBIX TUIIOB. C MX ITOMOIIBIO MOXKHO TakKe IlepejaBaTh CCHIAKM Ha 0OBbeKTHL. Ecam
MoaudukaTop ref mMAM out yKas3bIBaeT Ha CCBIAKY, TO CaMa CChlAKa IepeJaeTcs ITO CCBLAKE.
DTO 103BOAsAET U3MEHUTh B MeTOAe ODOBEKT, Ha KOTOPBIl yKasblBaeT cChlaKa. Paccmorpum B
KayecTBe IIpuMepa CAeAyIOIyl0 IIPOTrpaMMy, B KOTOPOJ CChHLAOYHBIE ITapaMeTphl Tuma ref
CAy>KaT AAs1 CMEHBI OOBEKTOB, Ha KOTOPBIE YKa3bIBAIOT CCBLAKIL.

// TIoMeHATbL MecCcTaMy IOBE CCHUIKN.
using System;

class RefSwap {
int a, b;

public RefSwap (int i, int j) {
a = 1i;
b = 3;



228 Yactb l. A3bik C#

public void Show () {
Console.WriteLine("a: {0}, b: {1}", a, b):

}

// 2TOT MEeTOHn M3MEHSEeT CBOM APITyMEHTH.
public void Swap (ref RefSwap obl, ref RefSwap ob2) {
RefSwap t;

t = obl;
obl = ob2;
ob2 = t;

}

class RefSwapDemo {
static void Main () {
RefSwap x = new RefSwap(l, 2);
RefSwap y = new RefSwap (3, 4);

Console.Write ("x nmo BeIZOBa: ");
x.Show () ;

Console.Write ("y mo BeI3OBa: ");
y.Show () ;

Console.WriteLine () ;

// CMeHa OOBEKTOB, Ha KOTOPHE CCHUIAITCHS ApryMEHTH X U V.
x.Swap (ref x, ref y);

Console.Write ("x nocrne Bre3OBa: ");
x.Show () ;

Console.Write ("y nocne BusoBa: ");
y.Show () ;

HpI/I BBITIOAHEHUU DTOM IIpOrpaMMbI I10Ay4JaeTcs CAeAyIOH_U/IIZ pesyabTart.

X mo BeEIBOBa: a: 1, b: 2
y OO BEHI3OBa: a: 3, b: 4

X IocJle BHIBOBaA: a: 3, b: 4
y IocJjie BHB3OBa: a: 1, b: 2

B aanHOM mpumepe B MeTOAe Swap () BBIIIOAHJAETCA CMeHa OOBEKTOB, Ha KOTOPHIE CCBI-
AalOTCsl ABa ero apryMeHTa. /o BbI30Ba MeTOJa Swap () apryMeHT X CChLAaeTcsl Ha OOBeKT,
cogep>kamuii 3HadeHnss 1 u 2, Torga Kak apryMeHT y CChblAaeTcsl Ha OOBeKT, coAep Kalluii
3HaueHM: 3 1 4. A 1ocae BRI30Ba MeToJa Swap () apTyMeHT x CChLAaeTcsl Ha OOBeKT, coep-
KaIuit 3Ha4eHnsA 3 u 4, Torja KaK apTyMeHT Yy CCBLAAeTCs Ha OOBEKT, CoAep KaIluil 3Haue-
HuA 1 n 2. Ecan 651 He mapaMeTpsl Tuma ref, To IepecTaHOBKa B MeToJe Swap () He MMeJa
OBl HMKaKMX ITOCAEACTBMII 3a IIpejeAaMy BTOTO MeToda. JAs TOTO YTOOBI yOeAUTHCS B DTOM,
VICKAIOYNTE ITapaMeTpsl Tutia ref u3 meroda Swap ().
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Ucnonb3oBaHue nepemMeHHOro 4yucna aprymeHToB

Ilpn cosganmm MeToAa OOBIYHO 3apaHee M3BECTHO UMCAO apIyMeHTOB, KOTOphIe OyayT
repeJaHbl €My, HO Tak ObiBaeT He Bcerga. VIHorga Bo3HMKaeT HOTPeOHOCTh CO34aTh METOJ,
KOTOPOMY MOXHO OBL10 OBI IlepejaTh MPOM3BOABHOE YMCAO apTyMeHTOB. /JOIyCTuM, 9YTO
TpeOyeTcsl MeTo4, OOHapy>KMBAIOIINII HaMeHbIIlee CpeAM psja 3HadeHMIL. Takomy MeToay
MO>XXHO OBL10 OBI IepejaTh He MeHee ABYX, TpeX, JYeThIpeX Mau eie OGoapire 3HaueHni. Ho
B AI000M CAy4yae MeTO/, AO/AKEH BO3BPaTWUTL HaMMeHbIee U3 DTUX 3HaueHUI. Takoil MeToA
HeAb3s CO34aTh, UCIIOAB3Ys OOBIYHBIE IIapaMeTphl. BMecTo ®TOro ImpmAeTcs BOCIIOAb30BaTh-
Cs CrIenMaAbHBIM THUIIOM ITapaMeTpa, 00O3HAJaloIINMM ITPOM3BOABHOE YMCAO ITapaMeTpOB.
U »10 a€22€TCA C TOMONIBIO CO34aBaeMOTO IlapaMeTpa TUIla params.

Aas 06DbABAEHUS MacCuBa ITapaMeTpPOB, CITOCOOHOTO MPMHMMATh OT HyAs A0 HECKOABKIX
apIyMeHTOB, CAYXNUT MoAudukaTop params. Umcao 91eMeHTOB MaccuBa ITapaMeTpoB Oy-
AeT paBHO YICAY apIyMeHTOB, IlepesaBaeMbIX MeTO4y. A A4S MOAY4YeHMsI apITyMeHTOB B IIpO-
rpaMMe OpraHU3yeTCsI AOCTYII K JaHHOMY MacCHUBY.

Hipxe mpuseaeH mpumep IpOTpaMMBl, B KOTOPOM MOAMQUKATOp params MCIOAB3YeT-
C1 AAs1 CO3JaHUsI MeTOAa MinVal (), BO3BpalllalOIlero HaMMeHbIIlee Cpeau psja 3ajdaHHBIX
3HAYEeHUI.

// TpONEeMOHCTPMPOBATH IPMMEHeHMue MommbmkaTopa params.
using System;

class Min {

public int MinVal (params int[] nums) {
int m;
if (nums.Length == 0) {

Console.WritelLine ("Oumbka: HEeT apTyMeHTOB.");
return 0;

m = nums[0];
for(int i=1; 1 < nums.Length; i++)
if (nums[i] < m) m = nums[i];

return m;

class ParamsDemo

static void Main () {
Min ob = new Min () ;
int min;

int a = 10, b = 20;

// BBI3BATL METOI C OBYMS SHAUECHUSIMMU.
min = ob.MinVal (a, b);
Console.Writeline ("HamMeHbllee 3HaueHre paBHO " + min);

// BHBBATbH METOI C TpeMs 3HAUEHUIMMA.
min = ob.MinVal(a, b, -1);
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Console.Writeline ("HamMeHnbee 3HaUeHMe paBHO " + min);
// BEI3BATL METON C MNATHI SHAUSHUSIMMA.
min = ob.MinVal (18, 23, 3, 14, 25);

Console.Writeline ("HavMeHbllee 3HaueHue paBHO " + min);

// BeI3BaTh METOI C MaCCHMBOM LEJIBIX SHaUYEHUN.

int[] args = { 45, 67, 34, 9, 112, 8 };
min = ob.MinVal (args) ;
Console.Writeline ("HavMeHbllee 3HaueHue paBHO " + min);

HpI/I BBITIOAHEHUU DTOUN IIpOrpaMMbI I10Ay4JaeTcsI CAeAyIOH_U/IIZ pesyabTar.

HammMmeHbliee 3HaueHMe paBHO 10
HamMmeHbIIee 3HaYeHMEe paBHO -1
HavMeHblIEEe 3HaAUeHME PaBHO 3
HavMeHblIEE 3HAUEHME PaBHO 8

Besixuit pas, xorga BhI3bIBaeTCs MeTO4 MinVal (), eMy IlepeaalOTcsi apTyMeHTHl B Mac-
cuBe nums. /lAMHa HTOrO MacCuBa paBHa uMCAy IepedaBaeMblx apryMmeHTos. [losTomy c mo-
MOIIIBIO MeToZa MinVal () MOXHO O6Hapy)KI/ITI) HauMeHbIllee cpeau A1000T0 yMcaa 3Ha-
YeHU .

O6paTMTe BHMMaHIE Ha II0CAeAHUI BBI30B MeToZa MinVal (). BMecTro oTaeabHBIX 3Haue-
HUII B JaHHOM cAydae IlepesaeTcsl MacCUB, CoAep Kaluii psig sHaueHuit. U takas nepegaua
apryMeHTOB BIIOAHe gonycruma. Koraa cosgaercs mapaMeTp Tuila params, OH BOCHPUHIU-
MaeT CIMCOK apTyMeHTOB II€PeMEHHO AAVIHBI LAY K€ MacCUB, COAEP>KaINIT apryMEeHTHL.

HecmoTps Ha TO 4TO mapaMeTpy TMIIa params MOXKeT OBITh IepejaHO AI000e YNCAO
apryMeHTOB, BC€ OHM JAOAKHBI MMETb THUII MacCUBa, YKa3bIBAE€MBII DTUM IHapaMeTPOM.
Haan/IMep, BBI3OB MeTOga MinVal ()

min = ob.MinVal(l, 2.2); // Hemepuo!

CYNTaeTCsl HeAOIYCTUMBIM, ITOCKOABKY HeaAb3s aBTOMaTHJyecku IpeoOpasosarh Tuil double
(sHauenme 2.2) B TUII int, yKa3saHHBINA 445 MacCuBa nums B MeToAe MinVal ().

IToapzoBaThcss MOAMPUKATOPOM params CAeayeT OCTOPOXKHO, co0AI0Jas TpaHIIHELIE
yCAOBMA, TaK KaK IapaMeTp THUIIa params MOXXeT IIPMHUMAaTh AI000€e Y1CA0 apTyMeHTOB —
Aaxe rHyaesoe! Harrpumep, BBI30B MeToda MinVal () B IIpuUBeJeHHOM HIDKe ¢parMeHTe KoJa
CYMTaeTCs IIPaBIUABHBIM C TOUKM 3peHnst cuHTakcuca CH#.

min = ob.MinVal(); // HeT apryMeHTOB
min ob.Minval(3); // 1 apryMmeHT

Vmenno nmostoMy B MeToge MinVal () opraHmu3oBaHa IIpOBepkKa Ha HaAu4Me B MacCH-
Be nums XOTs OBl OAHOTO DAeMeHTa Ileped TeM, KaK IIBITaThCs ITOAYYUTH AOCTYII K DTOMY
DAEMEHTY. Ecam Ob1 Takoin IIPOBEPKI HE Ob120, TO pu BBI30BE MeTOAa MinVal () 0e3 apry-
MEHTOB BO3HMKAa OBl MCKAIOUMTeAbHas CUTyanus Bo BpeMs BoirtoaHeHus. (ITogpobxee 00
UCKAIOUUTEABHBIX CUTyalUsX pedb II0JiaeT B raase 13.) Boabiie Toro, kog metoga Minval ()
HaITMCaH TaKUMM OOpa3oM, YTOOBI €r0 MOXXHO OBIAO BBI3BIBATh C OAHMM apryMeHTOM. B sToM
cAydae BO3BpalllaeTcsl 9TOT e AMHCTBEHHBI apryMeHT.

Y meToza MOryT OBITh KaK OOBIYHEIE TIapaMeTpHl, TaK M IapaMeTp IepeMeHHON AAM-
Hpl. B kxauecTse mpumepa HIDKe IpuBejeHa IIporpaMMa, B KOTOpPOil MeToa ShowArgs ()
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IIpUHIMAaeT OAUH IIapaMeTp THUIla string, a TakK>Ke HEAO‘{MCAGHHBIIZ MacCCVB B KadyecCTBe
IlapaMeTpa Thlla params.

// Vicnmonb30oBaTh OOBUHHIL IapaMeTp BMecTe C IlapaMeTpoM
// TIepeMeHHOM IJIMHEl THulla params.

using System;

class MyClass {
public void ShowArgs (string msg, params int[] nums) {
Console.Write (msg + ") ;

foreach (int 1 in nums)
Console.Write(i + " ");

Console.WriteLine () ;

class ParamsDemo?2 {
static void Main () {
MyClass ob = new MyClass();

ob.ShowArgs ("9T0o pan uesnex umcen",
1, 2/ 3, 4/ 5);

ob.ShowArgs ("A »TO eme nOBa LeJiEIXx umcia ",
17, 20);

Bort kakoit pes3yapTaT AaeT BbIIIOAHEHNE DTON IIporpaMMBbl.

9To psan uejsklx umcen: 1, 2, 3, 4, 5
A s5TO eme »mBa UeJsikIXx umcya: 17, 20

B Tex cAydasix, Korga y MeToja MMEeIOTCI OOBIYHBIE IIapaMeTpbl, a TakK>XXe I1apaMeTp Iiepe-
MEHHO AAVIHBI TUIIa params, OH AO0AXKeH OBITh yKa3daH IIOCA€JHUM B CIVICKE IIapaMeTpOB
AaHHOI'O MeTOJa. Ho B a1000M cay4dae l1apaMeTp TuIla params A0AKeH OBITH €AVIHCTBEHHBIM.

Bo3BpaTt 06beKkTOB N3 MeToaoB

MeToa MOXeT BO3BpaTUTh JaHHEIE AI000TO TUITa, B TOM 4ucAe U TUIT Kaacca. Hioke B Ka-
yecTse IIpuMepa NpuBeAeH BapMaHT KaAacca Rect, cogepskamuii MeTog Enlarge (), B KO-
TOPOM CTPOUTCA MPAMOYTOABHUK C TeMMU >Ke CTOPOHaMM, 4TO ¥ y BBI3HIBAIOIEro OOLeKTa
IIPsIMOYTOABHIUKA, HO IIPOITOPIIMOHAABHO YBeAMIeHHBIMI Ha YKa3aHHbIN KOD(PPUITNEHT.

// Bo3BpaTuTh OOBEKT M3 MeToIa.
using System;
class Rect {

int width;
int height;
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public Rect (int w, int h) {
width = w;
height = h;

}

public int Area() {
return width * height;

}

public void Show() {
Console.WritelLine (width + "™ " + height);

}

/* MeTon BO3BpamaeT NPSAMOYTOJIBHMK CO CTOPOHAMM, [IPOINOPLMOHAJIBHO
YBEJIMUYEHHEMY Ha yKaBaHHEM KO2b0OMUMEHT O CPpaBHEHMIO C BEI3BEIBAUMUM
OBBEKTOM MPAMOYTOJILHUKA. */

public Rect Enlarge(int factor) {
return new Rect(width * factor, height * factor);

}

class RetObj {
static void Main() {
Rect rl = new Rect (4, 5);

Console.Write ("PasMeps npaMoyrosbHmuka rl: ");
rl.Show();
Console.Writeline ("Ilnomans OpsaMoyToJbHMKA rl: " + rl.Area(l);

Console.WriteLine () ;

// Co3maThb NPSAMOYT'OJILHMK B IBa pas3a OoJblmii NpaMOyTOJIbHMKA rl.
Rect r2 = rl.Enlarge(2);

Console.Write ("PasMeps OpsaMOyToOJibHMKE r2: ");
r2.Show () ;
Console.WritelLine ("Inomank OpsaMOyTOJbHMKA r2: " + r2.Area());

BrimoaHeHme 9Toin IIporpaMMBbl 4aeT C/le,Zl,yIOH_U/HZ pesyapTar.

PasMeprl DpAMOyTOJIbHMKA rl: 4 5
[Inomank NpsMoyroJibHMKa rl: 20

PasMeprl OpsaMOyToJibHMKa r2: 8 10
[momane npsaMoyrojibHuka r2: 80

Koraa metog Bo3Bpalaer OOBEKT, IOCAEAHMIT [IPOAOAXKAET CYIeCTBOBAaTh A0 TeX IIOp,
ITOKa He OCTaHeTCs CCHIAOK Ha Hero. ITocae »Toro oH moaaexut cbopke Kak "Mycop'. Cae-
AOBaTeAbHO, OOBEKT He YHIUYTOXKAETCS TOABKO IIOTOMY, YTO 3aBepIIaeTcsl CO3AaBIUMIT €ro
METOA,.
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OaHyM U3 TpaKTMYecKuX MPUMepOB IPUMEHEHNUs BO3BpalllaeMBIX AAHHBIX THUIIA O0D-
€KTOB CAYXXNT Pabpuka ikaacca, KOTOpasl NpeacTaBAsieT cODOl MeTo/], IpejHa3HadeHHBIN
AAsl TIOCTpOeHNsI OOBEKTOB ero >Ke KAacca. B psje caydaes mpeAocTaBASATH MOAB30BaTEASM
KJAacca AOCTYI K er0 KOHCTPYKTOPY HeKeJaTeAbHO M3 cooOpakeHmi 6e30I1acHOCTM MAN Ke
ITOTOMY, YTO ITOCTpOeHMe OObeKTa 3aBVICUT OT HEKOTOPHIX BHENTHUX (PpaKTOpoB. B 110a00HBIX
cAydJasx AAsl ITIOCTpOeHMsI OOBLEKTOB MCIT0AB3yeTcs ¢padpuka Kaacca. ObpaTuMcs K IpOCTo-
My IIpUMepy.

// Vicnosib30BaTh GabpuKy Kjacca.
using System;

class MyClass {
int a, b; // 3axkpHTHe UJieHH KJjlacca

// Cozmarb dabpuky mnna kjgacca MyClass.
public MyClass Factory(int i, int j) {
MyClass t = new MyClass();

= i;
3;

t.a
t.b
return t; // BO3BpPaTUTL OOBEKT

}

public void Show() {
Console.WriteLine("a m b: " + a + " " 4+ b);

}

class MakeObjects {
static void Main () {
MyClass ob = new MyClass();
int 1, 33

// ChopMupoBaTh OOBEKTHE, MCHOJb3ys (Gabpuky Kijacca.

for (i=0, 3=10; i < 10; i++, j--) {
MyClass anotherOb = ob.Factory(i, j); // co3maTb OOBEKT
anotherOb.Show () ;

}

Console.WriteLine () ;

Bor k KakoOMy pe3yAabTaTy IIPUBOAVIT BBIIIOAHEHVIE€ DTOIO KOJa.

au b: 0 10
aub: 19
aub: 28
awumb: 37
aub: 46
aub: 55
aub: 64
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a u b: 73
aub: 82
a u b: 91

PaccmorpuMm aanHBIT TIpuMep 601ee TogpoOHO. B ®TOM mpuMepe KOHCTPYKTOp AAs
Kaacca MyClass He omIpejeaseTcs, U IIODTOMY JOCTYIIeH TOABKO KOHCTPYKTOP, BHI3BIBae-
MBIiT ITO YMOAYaHUIO. DTO O3HaYaeT, YTO 3HaYeHMs IIepeMeHHBIX a M b Heab3s 3a4aTh C IIO-
MoImBI0 KoHCTpyKkTopa. Ho B ¢dabpuxe xaacca Factory () MOXHO co3aaTh OOBEKTHI, B KO-
TOPBIX 3a4al0OTCsA 3HaueHN:I IIepeMeHHEIX a U b. boaee Toro, mepeMeHHbIe & U b ABASIOTCA
3aKpBITBIMM, U ITODTOMY WX 3Ha4e€HUs MOTYT OBITh 3aJaHBl TOABKO C ITOMOINEBIO (abpuKu
KAaacca Factory ().

B MeTtoge Main () moaydaeTcs K3eMIAsAp oObekTa Kaacca MyClass, a ero (paOpUIHBIN
METO/ UCIIOAB3YeTCsl B IfuKae for A48 co3jaHUS JecATu Apyrux oonekTos. Hiske mpusese-
Ha CTpOKa KOJa, B KOTOPOIT CO34al0TCs 9T OOBEKTEL

MyClass anotherOb = ob.Factory(i, j); // co3maTb OOBEKT

Ha kaxgoM 1mare wurepanum IjMKJAa CO3JaeTcsl IlepeMeHHas CCBIAKM Ha OODBeKT
anotherOb, KOTOpOJ IpMCBaMBaeTCsl CChlAKa Ha OOBeKT, popMmupyemsit ¢pabpmxoir Kaac-
ca. ITo 3aBepIeHnn Ka’k4o0To Illara MTepaluy nuKJa IepeMeHHas anotherOb BEIXOAUT 3a
IIpeeAbl 001aCTV CBOETO AEMCTBIS, a OOBeKT, Ha KOTOPHII OHa CChLAAeTCsA, yTUAUSUPYETCs.

Bo3BpaT maccuBa us metoaa

B C# maccmBBI peaan3oBaHBl B Bide OOBEKTOB, a BTO O3HAadaeT, YTO MeTOJ MOXKeT TakXke
BO3BpaTUTh Maccus. (B sTom orHomenun C# oramyaercss or C++, rae He AOIyCKaeTcCs BO3-
BpaT MacCUMBOB I3 MeTOA0B.) B kauecTse mpumepa HiKe IIpMBeAeHa IporpaMma, B KOTOPOIL
MeTo/4, FindFactors () BO3BpalllaeT MacCUB, COAepKalluUil MHOXUTEAU IIePejaHHOIo eMy
aprymeHra.

// BO3BpaTUTb MacCCHUB M3 MeToza.
using System;

class Factor {
/* Meron BO3BpamaeT MaccuB facts, comepxammy MHOXMUTENM apTyMeHTa nhum.
[Ipy BO3BpaTe M3 MeToZa napamMeTp numfactors Tmna out OymeT comepxaThb
KOJIMYECTBO OOHAPYXEHHEIX MHOXMTEeJel. */

public int[] FindFactors (int num, out int numfactors) {
int[] facts = new int[80]; // paszmep mMaccuBa 80 BrOpaH MNPOMU3BOJILHO
int i, 3j;

// HalTu MHOXMTEJ M U [NOMECTMTbL MX B MaccuB facts.
for(i=2, j=0; i < num/2 + 1; i++)
if( (num%i)==0 ) {
facts[J] = 1i;
J++;

numfactors = j;
return facts;
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class FindFactors {
static void Main () {
Factor f = new Factor();
int numfastors;
int[] factors;

factors = f.FindFactors (1000, out numfactors);

Console.WriteLine ("MHOXuTemm umcnaa 1000: ");
for(int i=0; i < numfactors; i++)
Console.Write (factors[i] + " ");

Console.WriteLine () ;

Hp]/[ BBITIOAHEHUU DTOM IporpaMMmbl I10Ay4aeTcs CAeAyIOH_U/IIZ pe3yabTar.

MuoxuTenu umcyga 1000:
2 45 8 10 20 25 40 50 100 125 200 250 500

B kaacce Factor Merog FindFactors () oObsBaAsIeTCs CAEAYIOIIUM 06pa30M.
public int[] FindFactors (int num, out int numfactors) {

Ob6paTtuTe BHMMaHMe Ha TO, KaK yKa3blBaeTCs BO3BpalllaeMbIli MaccuB TuIa int. DTOT
CHHTaKCMC MOXHO 0000muTh. Beaxuit pas, koraa MeTod BO3BpalljaeT MacciB, OH yKa3blBa-
eTCsl aHAaAOTMYHBIM o6pa30M, HO C y4yeTOM ero tumna u pasmepHoctu. Hanpumep, B caeayio-
et CTpokKe Koza 00bBsIBASIETCSI MeTOA someMeth (), BO3BpaIalOIINil ABYMEPHbII MacCuB
Tura double.

public double[,] someMeth() { // ...

Meperpy3ka metonoB

B C# aomyckaeTcs COBMECTHOE VICITOAb30BaHMe OJAHOTO M TOTO K€ MMeHU AByMs mau 06o-
Jlee MeTOJaMM OJHOTO U TOTO >Ke KJacca, IIpU YCAOBUM, UTO UX IapaMeTpPhl OOBABAIIOTCI
ITo-pa3HOMY. B 9TOM caydae roBOpsT, UTO METOABI nepezpysKatomcs, a caM IIpoliecc HasbIBa-
eTcs nepezpyskoil memodos. Ileperpyska MeToA0B OTHOCUTCS K OAHOMY U3 CIIOCODOB peaansa-
vy noanmopguama B C#.

B obmiem, aas meperpyskm MeToja AOCTaTOYHO OOBABUTHL pa3HBIE €ro BapMaHTHL, a 00
ocTaAbHOM mo3abotutca KoMmuaaTop. Ho mpu sTomM HeobxoauMo cobAIOCTH caAeAylollee
Ba>KHOE yCAOBHMe: TUII MAM YJCAO ITapaMeTpoB y KaXkA0TO MeTOAa AOAXKHBI OBITh pa3HBIMIL.
CoBepIlleHHO HeAOCTaTOYHO, YTOOBI ABa MeTOAa OTAMYAANCh TOABKO THUIIaMI BO3Bpalliae-
MBIX 3HadeHMI. OHM AOAXKHBI TaKKe OTAMYATHCS TUIIAMU MAM YUCAOM CBOMX ITapaMeTpOB.
(Bo BCcAKOM cAydae, TUITBI BO3BpaIlla€MBIX 3HAYeHUIT AalOT HEAOCTaTOYHO CBEJEHMII KOM-
muaaTopy C#, 9TOOBI pemmTh, KaKol MMEHHO MeTO/, cJeayeT UCIoAb3oBaTbh.) Pasymeercs,
ITeperpy>kaeMble MEeTOABI MOTYT OTAMYAThCSI ¥ TUIIAMM BO3BpaljaeMbIx 3HadeHuii. Korga
BBI3BIBAETCs TIeperpy>kKaeMbIlii MeTOJ, TO BEIIIOAHSETCA TOT er0 BapMaHT, IlapaMeTphl KOTO-
POTO COOTBETCTBYIOT (10 TUITY U YUCAY) IlepejaBaeMBbIM apTyMeHTaM.
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Hioxe npuseseH npocToit IpuMep, AeMOHCTPUPYIOIINIL IIePerpy3Ky MeToAOB.

// TpOONEeMOHCTPYPOBATHL [Eeperpy3Ky MEeTONOB.
using System;

class Overload {
public void OvlDemo () {
Console.WritelLine ("Bes napameTtporB") ;

// Teperpyska MeToma OvlDemo C OOHUM LIEJIOYMCJIEHHBIM [NapaMeTpPOM.
public void OvlDemo (int a) {
Console.WritelLine ("Omuu napametp: " + a);

}

// Tleperpy3ka meroma OvlDemo C OByMS LEJIOUMCIIEHHBEIMM [IapaMeTpaMu.
public int OvlDemo (int a, int b) {

Console.WritelLine ("IBa napametrpa: " + a + " " + b);

return a + b;

}

// Tleperpys3ka meroma OvlDemo c mByms napamMerpamu Tuna double.
public double OvlDemo (double a, double b) {
Console.Writeline ("IBa nmapameTpa Tuna double: " +
a+ " "+ b);
return a + b;

}

class OverloadDemo ({
static void Main() {
Overload ob = new Overload();
int resI;
double resD;

// BH3BaTh BCe BapuaHTe MeToma OvlDemo () .
ob.Ov1Demo () ;
Console.WriteLine () ;

ob.Ovl1Demo (2) ;
Console.WriteLine () ;

resI = ob.OvlDemo (4, 6);
Console.WriteLine ("PesynbTaT BeI3OBa MeToma ob.OvlDemo (4, 6): " + reslI
Console.WriteLine () ;

resD = ob.OvlDemo (1.1, 2.32);
Console.WriteLine ("PesynbTaT BeI3OBa MeToma ob.OvlDemo(l.1, 2.32): " +
resD) ;

}

Bor k KaKOMy pe3yAabTaTy IIPUBOAUT BBINTIOAHEHVIE ITIPMBEAEHHOIO BBIIIIE KOJa.
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Bes napameTpos
OnouH napaMeTp: 2

IBa napamerpa: 4 6
PesymnbTaT BEH30BA MeToma ob.OvlDemo (4, 6): 10

IBa napametrpa Twuna double: 1.1 2.32
PesyjibTaT BEB3OBa MeToma ob.OvlDemo(l.1, 2.32): 3.42

Kax Bugure, merog OvlDemo () IleperpysKaercs deTbipe pasza. IlepBrlil ero BapuaHT He
noAaydJaeT IlapaMeTpOB, BTOPOJ IOAydaeT OAMH I1eA0YMCACHHBIN IapaMeTp, TpeTuii — Asa
11eA09NCAEHHBIX TTapaMeTpa, a YeTBepThlil — JABa HapaMeTpa Tmma double. OOpaTnTe Tak-
>Ke BHIMMaHIEe Ha TO, YTO ABa MEePBhIX BapmaHTa MeTroda OvlDemo () BO3BpaIjalOT 3HavYeHIe
Turna void, a mo CyIIecTBy, He BO3BpalllalOT HMKAKOIrO 3HAYEHIsI, a ABa APYIUMX — BO3Bpa-
IAIOT KOHKpeTHoe 3HauyeHue. VI 9TO cOBepIIeHHO AOMYCTUMO, HO, KaK IOSICHSAOChH BBIIIIE,
THUII BO3BPaIlaeMOTO 3Ha4eHNUs He UTpaeT HUKaKOM poan Aas meperpysknu metoda. Caeaosa-
TeAbHO, MOMbITKA UCII0Ab30BaTh 4Ba PasHBIX (IO TUIy BO3BpalllaeMOrO 3Ha4yeHMs) BapMaHTa
MeToAa Ov1Demo () B IpMBeJeHHOM HIKe pparMeHTe KoJa ITpuBeeT K OImdKe.

// Omuo obmamByieHre MmeToma OvlDemo (int) BIOJIHE OOIYyCTMMO.
public void OvlDemo (int a) {
Console.WritelLine ("OmuH napametp: " + a);

/* Ommbka! IIBa obbaBjieHus MmeToma OvlDemo (int) He JomyckawoTCcHd,
XOTS OHM M BOS3BPAUAT PA3HOTUIIHEIE BHAUEHUS. */

public int OvlDemo (int a) {
Console.WritelLine ("OmuH napametp: " + a);
return a * a;

Kax caeayer u3 xoMMeHTapueB K IpUBeJeHHOMY BBILIE KOAY, OTAMYMII B TUIIAX 3Hade-
HUII, BO3BpalllaeMbIX oboumum BapmaHtaMmu MeToga OvlDemo (), OKa3bIBAeTCsI HEAOCTATOYHO
A4Sl TIEPEeTPy3KU 4aHHOTO METOAa.

U xax moscuaaocs B raase 3, B C# npegycMOTpeH pPsi4 HeSBHBIX (T.e. aBTOMaTUYeCKMX)
npeoOpa3oBaHMil TUIIOB. DTU IpeoOpa3oBaHMsI PacCIpOCTPaHAIOTCS TakXKe Ha IapaMeTphl
Ieperpy>kaeMbIX MeTOA0B. B kauecTse IpuMepa paccCMOTPUM CAeAYIOIIYIO IIPOTPaMMy.

// HesBHEIE NpeoOpaz30BaHMS TUIOB MOT'YT IOBJMATL Ha
// peleHue neperpyxaTb MeTOIH.

using System;

class Overload2 {
public void MyMeth (int x) {
Console.WritelLine ("B MmeTome MyMeth (int): " + x);

public void MyMeth (double x) {
Console.WritelLine ("B meTonme MyMeth (double): " + x);
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class TypeConv {
static void Main () {
Overload2 ob = new Overload2();

int i = 10;
double d = 10.1;

byte b = 99;
short s = 10;
float £ = 11.5F;

ob.MyMeth (i); // Ber3zBaTbmMeTOmob.MyMeth (int)
ob.MyMeth (d); // BusBaTbMeTOn ob.MyMeth (double)

ob.MyMeth (b); // BusBarbmeTonmob.MyMeth (int) -- ¢ mpeobpasoBaHMeM THUIA
ob.MyMeth (s); // BezBaTbMmeTOmob.MyMeth (int) -- ¢ npeobpas3oBaHMeM TuUla
ob.MyMeth (f); // BesBaTh MeTon ob.MyMeth (double) -- ¢ npeobpasoBaHueM Tuma

Hp]/[ BBITIOAHEHUN DTOM ITporpaMMbl I10AyJaeTcs CAeAyIOH_U/HZ pesyabTar.

MeTonme MyMeth (int): 10
MeTome MyMeth (double): 10.1

MeTome MyMeth (int): 10

o wwww

MeTone

(
(
MeTome MyMeth (int): 99
(
(

MyMeth (double): 11.5

B sanHOM mpuMepe ompejeaeHbl TOABKO ABa BapuaHTa MeToja MyMeth (): c mapame-
TPOM TUNa int u ¢ ImapamMeTpoM Tuiia double. Tem He MeHee MeToay MyMeth () MOXHO

nepeaaTth 3HayeHue tuiia byte, short uam float. Tak, ecan DTOMY METOAY IepeAaeTcs 3Ha-

yeHMe Tuma byte mam short, To kommuasrop C# aBTomaTmdecku mpeobpasyeT 9TO 3Ha-
YyeHMe B TUII int M B UTOTe BBI3bIBAeTCs BapuaHT MyMeth (int) gaHHOro Meroga. A ecau
emy riepeaercs 3HadyeHue tuiia float, To OHO Hpeo6pa3yeTc;I B Tun double wu B pe3yabrare
BBI3BIBAETCsI BapuaHT MyMeth (double) gaHHOro Meroaa.

Caeayet, oAHaKO, MMeTh B BUAY, UTO HesIBHBIE ITpeoOpa3OBaHNUs TUIIOB BBIITOAHIIOTCA

ANHib B TOM CAy4ae, ecant OTCYTCTBYeT TOYHO€ COOTBETCTBME TUIIOB IIapaMeTpa U aprymMeHTa.

B kagecTBe mpmmepa HyKe HpuBeJeHa UyTh M3MeHeHHas BepClsl IIpeAbIAylleil IIPOrpaMMBl,
B KOTOPYIO AoDaBaeH BapmaHT MeToga MyMeth (), r4e yKasblBaeTcs IapaMeTp Tuiia byte.

// IobaBurb MeTom MyMeth (byte) .
using System;

class Overload2 {
public void MyMeth (byte x) {
Console.WritelLine ("B meTome MyMeth (byte): " + x);
}

public void MyMeth (int x) {
Console.WriteLine ("B meTome MyMeth (int): " + x);

}

public void MyMeth (double x) {
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Console.WritelLine ("B metrome MyMeth (double): " + x);

}

class TypeConv {
static void Main() {
Overload2 ob = new Overload2();

int 1 = 10;
double d = 10.1;

byte b = 99;
short s = 10;
float £ = 11.5F;

ob.MyMeth (i) ; // BHIB3BATL MEeTOIN ob.MyMeth (int)
ob.MyMeth (d); // BEHB3BaATL MeTOIN ob.MyMeth (double)
ob.MyMeth (b) ; // BEIZ3BaTH METOXn ob.MyMeth (byte) --
// Ha 3TOT pasz Ge3 mpeobpa30BaHMA THUIA
ob.MyMeth (s); // BBI3BaTh MeTOm Ob.MyMeth (int) -- ¢ npeoBpasz3oBaHMEM TUII
ob.MyMeth (f); // BusBars MeTonm ob.MyMeth (double) -- ¢ npeoGpas3oBaHMeM Tura

BrinmoaHeHme 9TOM IIpOorpaMMBbI IIPUBOAUT K CACAYIOIIEMY pe3yAbTaTy.

MeTome MyMeth (int): 10
MeTone MyMeth (double): 10.1
meTone MyMeth (byte): 99
MeTonme MyMeth (int): 10
mMeTone MyMeth (double): 11.5

oUwwww

B ®TOi1 mporpaMme mnpucyTCTByeT BapMaHT MeToda MyMeth (), HpUMHMMAMOMIMII apry-
MEHT THIa byte, TOTOMY IIpM BRI30Be JaHHOTO MeTOJa C apTyMeHTOM Tulla byte BuIOMpa-
ercs ero Bapumant MyMeth (byte) 0e3 aBTOMaTIUIECKOTO npeo6pa303aHI/m B TUII int.

Oba Mmoaudmnkaropa mapameTpos, ref U out, TakKe YIUTHIBAIOTCA, KOTAa IIPVHMMAaETC
pellieHne o meperpyske MeroJa. B kauecTse mpumMepa HirKe npuBeAeH pparMeHT KoAa, B KO-
TOPOM OTIPEAEASIIOTCS ABa COBEPIIIEHHO pa3HBIX METOAA.

public void MyMeth (int x) {
Console.WritelLine ("B MmeTome MyMeth (int): " + x);

}

public void MyMeth (ref int x) {
Console.WritelLine ("B meTtome MyMeth (ref int): " + x);

CaeaoBaTeabHO, IpU OOpaIleHNN
ob.MyMeth (i)
BBI3BIBAETCSI MeTOoA MyMeth (int x), HO npu o6pameHMM
ob.MyMeth (ref 1)

BBI3BIBAETCSI MeTOA MyMeth (ref int x).
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HecmoTpst Ha TO 9TO MOAMQUKATOPHL ITapaMeTpoB ref M out YUMTHIBAIOTCS, KOTAQ IIPU-
HUMAaETCSl pelleHne O Ieperpy3ke Meroja, OTAuYMEe MeXAy HUMMU He CTOAb CYIIeCTBEHHO.
HaanMep, ABa CAeAyIOIIMX BapuaHTa MeToda MyMeth () OKa3bIBaIOTCA HeAEVICTBUTE-
ABHBIMMU.

// HerepnO!
public void MyMeth (out int x) { // ...
public void MyMeth (ref int x) { // ...

B ganHOM cayyae KOMIIMAATOP He B COCTOSIHUMM Pa3AU4IUThL 4Ba BapMaHTa OAHOTO M TOTO
Xe MeToga MyMeth () TOABKO Ha OCHOBaHUU TOTO, YTO B OAHOM M3 HUX VMCIIOAB3YeTCs I1apa-
MeTp out, a B ApyromMm — napametp ref.

Ileperpyska MeTOA0B MOAAEpP>KMBAET CBOMCTBO MOAMMOPQU3Ma, ITOCKOABKY MMEHHO Ta-
kM criocoboM B C# peaamsyercs TAaBHBIN HPUHINUI TOANMMOpMU3Ma: 0AUH MHTepdeiic —
MHO>KeCTBO MeTOJ0B. /A5 TOro 4TtoOBl CTal0 IIOHATHee, KaK DTO JeAaeTcs, oOpaTumcs K
KOHKpPETHOMY IHpumepy. B s3bikax mporpammumpoBanus, He HNOAAEPKUBAIOIINUX IIePErpysKy
METOAOB, Ka’kK4OMy MeTOAy AOAXKHO OBITH HPUCBOEHO yHMKaabHOe mMsA. Ho B mporpammu-
pOBaHUM 3adacTyIO BO3HMKaeT ITOTPeOHOCTh peaan3oBaTh IO CyTU OAMH M TOT K€ MeTOJ
AAsl 0OpabOTKM PasHBIX TUIIOB AaHHBIX. /JOMycTuM, 4TO TpeOyeTcst (YHKIN, OIpeaeasio-
mas abcoAIOTHOe 3HaueHMe. B sA3bIKaX, He MOAAep KMBAIOIINX ITePETPY3KY METOA0B, OOBIIHO
MIPUXOAUTCA CO3JaBaTh TPU 1AM OoJee BapMaHTOB TaKOM (PYHKIIUU C HECKOABKO OTAMYAIO-
ITMMUCS, HO BCE K€ pa3HbIMI MMEHaMU. HaanMep, B C (l)yHKL[I/HI abs () BO3Bpalaer ab-
COAIOTHOE 3HaueHMe I1eA0T0 4uncaa, (l)yHKL[I/I}I labs () — abcoaloTHOe 3HaueHUue AAVHHOTO
1feaoro ymcaa, a pyaknusa fabs () — abcoAIOTHOe 3HaueHMe 4ucaa C ILAaBaloOIIerl TOYKOM
OOBIYHOI (OAMHAPHO) TOYHOCTH.

B C meperpyska He II04Aep>KUBaeTCsA, U IMTODTOMY Y KaKA0¥ PYHKINM AOAXKHO OBITH CBOE,
ocoboe MM, HeCMOTpsI Ha TO, YTO BCe YIIOMAHYTHIE BHIIIe (PYHKITMH, IO CYIIIECTBY, AeAaloT
OAHO I TO XXe — OIpeeasioT abcoA0THOe 3HaueHue. Ho 9TO NpMHIUINMAABHO YCAOXKHSET
IT0/10>KeHI1e, TTOCKOABKY IIPUXOAUTCS IIOMHUTH MMeHa BceX TpeX (PYHKINI, XOTS OHM peaan-
30BaHBI 110 OAHOMY U TOMY >XKe OCHOBHOMY IpuHIumy. [Togo0mnsie 3aTpyanenns 8 C# He BO3-
HUKaIOT, ITOCKOABKY Ka’kK4OMYy MeTOAY, OIlpeAeAsIonieMy abCcoAIOTHOe 3HaueHNe, MOXKeT OBITh
MIPVICBOEHO OAHO U TO >Ke MMs. VI AeliCTBUTeABHO, B COCTaB OMOAMOTEKN KAacCOB AAS CpeAb
.NET Framework BxoguT MeTOZ Abs (), KOTOPHIN IIeperpy>kaeTcs B KAacce System.Math aas
00pabOTKM JaHHBIX PasHBIX YncA0BBIX TUIOB. Kommmasatop C# cam onpeaeaseT, Kakoil UMeH-
HO BapMaHT MeToJa Abs () caeayeT BBI3bIBATh, ICXOAS U3 TUIIA IlepeJaBaeMOrO apTyMeHTa.

I'raBHast 11€eHHOCTD eperpy3ky 3aKAioyaeTcs B TOM, YTO OHa oOecrieumnBaeT AOCTYII K CBsI-
3aHHBIM BMecTe MeTogaM I1o obmemy nmenn. CaejoBaTeabHO, UMs Abs obo3HadaeT olIree
BBITIO/HAEMOE JeVICTBME, a KOMIIMAATOP caM BBIOMpaeT KOHKPETHBINI BapuaHT MeToJa ITO
obcrosTeascTBaM. baarogaps moanMopdusMy HECKOABKO UMEH CBOAATCA K oaHomy. He-
CMOTpsI Ha BCIO IIPOCTOTYy paccMaTpMUBaeMOIO 3Jech IIpuUMepa, IIPOAEeMOHCTPUPOBAHHBIN
B HeM MNPMHIUI IoAMMOpPuU3Ma MOXKHO PacHIUPUTh, YTOOBI BBIICHUTbH, KaKM OOpa3oM
reperpyska IIOMOTaeT CIIPaBAsSTbCA C HAMHOTO 0o0Jee CAOKHBIMIU CUTyallMsMU B IIpOTpaMm-
MMPOBaHUMN.

Koraa meros meperpy>kaeTcsi, KaXKAbII €rO BapMaHT MOKeT BBLIIOAHSTh KaKoe YTOZHO
Aericteue. /A yCTaHOBAEHIs B3aIMOCBSI3M MEXAY IleperpykaeMbIMI MeTOAaMI He Cyllle-
CTByeT KaKOIO-TO OJHOTO IIpaBMAa, HO C TOUKM 3PeHMUs IPaBUABHOTO CTUAS IIPOrpaMMU-
poBaHUsA Ileperpyska MeTOJO0B IIOJpa3yMeBaeT IIOJO0HYIO B3amMOCB:A3b. CaeloBaTeabHO,
JCIIOAB30BaTh OJHO M TO K€ MM A4Sl HeCBA3aHHBIX APYT C APYTOM METOAOB He CAeAyerT,
XOTSI 9TO U BO3MOKHO. Hampumep, nMms Sqr MOXKHO ObLA0 OBI BEIOpaTh A4S METOAOB, BO3-
BpaljalOIIMX KBaApaT U KBadpaTHBII KOPeHb uMcAa C I4asaiomein Toukoir. Ho Beap »TO
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NPMHIIMINAABHO pa3Hble omeparui. Takoe IpUMeHeHMe Ieperpy3ku MeTOAOB ITPOTHBO-
peunT ee repBoHaYaAbHOMY HasHadeHuio. Ha mpaxTnke meperpysxarth caesyeT TOABKO TECHO
CBsI3aHHBIE OITepaLIVIIL.

B C# ompegeaeHo moHaATHe cuzramyprl, oOO3HadaloOIlee MM MeTOJa ¥ CIIMCOK ero Ia-
pameTpos, IIpnMmennTearHO K Ieperpyske 9TO IOHATHE O3HadaeT, 9TO B OJHOM Kaacce He
AOZAXHO CyLIeCTBOBaTh ABYX METOJO0B C OAHON U TON Xe curHaTypoir. CaegyeT oa4epKHyTh,
YTO B CUTHATypy He BXOAMT TUII BO3BpalllaeéMOIO 3HaueHNsl, IIOCKOAbKY OH He YYUTLIBAeTCs,
xorga komnuaarop C# mpuHuMaeT pellleHKe O Ileperpyske Meroga. B curnatypy He BxoamT
TakXe MOAN(PUKATOp params.

Meperpy3ska KOHCTPYKTOPOB

Kak n METOADBI, KOHCTPYKTOPBI TaKXXe MOIYT IIeperpy>KaTbcCsi. IT10 AaeT BO3MOJKHOCTb
KOHCTPYyMpPOBATh OOBEKTHI CAaMbIMIA PpasHBIMI crrocobamu. B xauectse IpuMepa pacCMOTPpUM
CAeAyIOIyIO IporpaMMy.

// TIpONEMOHCTPUPOBATH MNEePerpy3Ky KOHCTPYKTOPA.

using System;

class MyClass {

public int x;

public MyClass () {
Console.WritelLine ("B koHCcTpykTOope MyClass().");
x = 0;

}

public MyClass (int i) {
Console.WritelLine ("B xoHCcTpykTOpe MyClass (int) .");
X = 1;

}

public MyClass (double d) {
Console.WritelLine ("B xoHcTpykTOope MyClass (double).");
x = (int) d;

}

public MyClass (int i, int j) {
Console.WritelLine ("B xoHCcTpykTope MyClass (int, int).");
x =1 * 3;

}

class OverloadConsDemo {

static void Main () {
MyClass tl = new MyClass();
MyClass t2 = new MyClass (8
MyClass t3 = new MyClass (1l
MyClass t4 = new MyClass (2

8)
7.23);
’ 4);

Console.WriteLine ("tl.x: " + tl.x);
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Console.WriteLine ("t2.x: " + t2.x);
Console.WriteLine ("t3.x: " + t3.x);
Console.WritelLine("t4.x: " + t4.x);

HpI/I BBITIOAHEHUU DTOM IpOorpaMMBbl ITOAYyYaeTCsI C/leAyIOH_U/IIZ pesyabTar.

().
KOoHCTpykTOope MyClass (int) .
KOHCTpykTope MyClass (double) .
KOHCTpykTOope MyClass (int, int).
tl.x: O
t2.x: 88
t3.x: 17
td.x: 8

KOHCTpyKTOpe MyClass

W www

B agannom IpuMepe KOHCTPYKTOp MyClass () Ileperpy>Kaercs 4eTblpe pasa, BCIKUIT pas
KOHCTPYUPYS 00BEKT HO—paSHOMy.I]OAXOAHHHAﬁ KOHCTPYKTOP BBI3BIBAETCS KaKABIN pas,
HUCXOAS U3 apTyMEHTOB, YKa3blBa€MBIX IIPU BBHIIIOAHEHUM OIlepaTopa new. Heperpysxa KOH-
CTPYKTOpa KJacca IpeAoCTaBAsIeT I0Ab30BAaTeAI0 DTOTO KJacca AOIMOAHUTEABHBIE PEnMy-
I1eCTBA B KOHCTPYUPOBAaHUN 00BEKTOB.

OaHa U3 caMbIX pacIipocTpaHeHHBIX HPUYNUH A4S IIePerpy3kyu KOHCTPYKTOPOB 3aKArO4a-
eTCsI B HeOOXOAMMOCTU peAOCTaBUTh BO3MO>XHOCTh OAHUM oObeKTaM VHUIIaAU3UPOBaTh
Apyrue. B xauectse InpuMepa HIDKe IPUBeAEH yCOBEPIIEHCTBOBAHHEIN BapUaHT paspa60TaH—
HOIO paHee Kaacca Stack, II03BOASIOIINI KOHCTPYUPOBaTh OAMH CTEK U3 APYTOIO.

// Kjacc njs xXpaHeHMs CUMBOJIOB B CTEKe.
using System;

class Stack {
// DTy UYJeHH KJjlacCa SBJAOTCS BaKPHETHEMMA .
char[] stck; // maccus, comepxawmii CTEK
int tos; // MHOEKC BEepUMHH CTekKa

// CKOHCTPYMPOBATH MNyCTOM OOBEKT kjlacca Stack Mo 3amaHHOMY pasMepy CTeKaE
public Stack(int size) {

stck = new char[size]; // pacnpenesmuTb NaMAaTh IJS CTeKa

tos = 0;
t

// CxOHCTpyMpoBaTh OOBEKT kjlacca Stack M3 cymecTByomero cTeka.
public Stack(Stack ob) {

// PacnpemenuTb NaMaTb IJs CTeKa.

stck = new char[ob.stck.Length];

// CKONMPOBATHL 3JIEMEHTHE B HOBBIM CTEK.
for(int i=0; 1 < ob.tos; i++)
stck[i] = ob.stck[i];

// YCTaHOBUTH MNepeMeHHyl tOos OJjis HOBOIT'O CTeKa.
tos = ob.tos;
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// TloMecCTuTb CHMMBOJIEI B CTEK.
public void Push(char ch) {
if (tos==stck.Length) {

Console.WriteLine (" - Crexk =3anoJjiHeH.");
return;

}

stck[tos] = ch;

tos++;

}

// VI3BJjeuUubL CHMMBOJI M3 CTEKa.
public char Pop () {
if (tos==0) {
Console.WriteLine (" - Crexk nyct.");
return (char) 0;

}

tos--;
return stck[tos];

}

// BO3BpaTMThL 3HAUEHME true, e€CJM CTEeK BalOoJIHEH.
public bool IsFull() {
return tos==stck.Length;

}

// BO3BpaTmMTh 3HauYeHMe true, eCcJaM CTeK IIyCT.
public bool IsEmpty() {
return tos==0;

}

// Bo3BpaTuTh OOy E€MKOCTbL CTeKa.
public int Capacity() {
return stck.Length;

}

// BOBBpaTI/ITb KOJIMYeCTBO O@"beKTOB, HaXoOgdaumXxcsda B HaCTOF{HH/Iﬁ MOMEHT B CTEKeEe.
public int GetNum() {
return tos;

}

// TpOmeMOHCTPMPOBATL NpMMEeHeHue kjacca Stack.

class StackDemo {
static void Main () {
Stack stkl = new Stack(10);
char ch;
int 1i;

// ToMecTuTb pPaI CHUMBOJIOB B cTek stkl.
Console.WriteLine ("llomMmecTuThs CcuMBOJIEL A-J B cTek stkl.");
for (1=0; !stkl.IsFull(); i++)
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stkl.Push((char) ('A' + 1)),

// Cozmarb konumio crexka stckl.
Stack stk2 = new Stack(stkl);

// BuBecTu comepxumoe cTeka stkl.
Console.Write ("Conmepxumoe crexa stkl: ");
while( !stkl.IsEmpty() ) {

ch = stkl.Pop();

Console.Write(ch);

}

Console.WriteLine () ;

Console.Write ("ComepxmumMmoe crTexa stk2: ");
while( !stk2.IsEmpty() ) {

ch = stk2.Pop();

Console.Write(ch);

}

Console.WriteLine ("\n") ;

PeL’;yALTaT BBITIOAHEHUST DTOM IIporpaMMbl ITPUBEAEH HIIKE.

[lomecTuTb CuMBOJIEL A-J B cTek stkl.
Comepxumoe crexa stkl: JIHGFEDCBA
Comepxumoe crexa stk2: JIHGFEDCBA

B kaacce StackDemo cHavyala KOHCTpyMpyeTcCs IepBHII cTeK (stkl), 3amoAHseMBbIN
CUMBOJAaMU. 3aTeM BTOT CTeK UCIOAb3yeTCsl AAs KOHCTPYMpOBaHUsA BTOPOIo creka (stk2).
DTO NPUBOAUT K BBIIIOAHEHUIO CAeAYIOIIero KOHCTPyKTopa Kaacca Stack.

// CKOHCTpPyMpOBaTh OOBEKT kjlacca Stack M3 cymecTByomero CTeKa.
public Stack(Stack ob) {

// PacnpemenmuTh NaMmMaTh IJIsS CTeKa.

stck = new char[ob.stck.Length];

// CKONMPOBATHL B3JIEMEHTE B HOBBIA CTEK.
for(int i=0; i < ob.tos; i++)
stck[i] = ob.stck[i];

// YCTaHOBUTH MNepeMeHHyl tOos mOJjis HOBOT'O CTeKa.
tos = ob.tos;

B 9TOM KOHCTpyKTOpe CHayala pacIpejeasercs AOCTaTOYHBI OOBeM IaMATU A4S Mac-
C1Ba, YTOOBI XPaHUThH B HEM 9/]eMeHTHI CTeKa, IlepelaBaeMoro B KadecTBe apryMeHTa ob. 3a-
TeM COAep>KIMOe MaccuBa, 0Opa3yIoIero cTeK ob, KOMMPYeTCs B HOBBIN MacCHB, ITOCAE YeTo
COOTBETCTBEHHO yCTaHaBAMBAeTCs IlepeMeHHas tos, codep>Kaljas MHAEKC BepPIIMHBI CTeKa.
ITo 3aBeprreHny pabOTHI KOHCTPYKTOPaA HOBBIN M MCXOAHBIV CTEKU CYIIECTBYIOT KaK OTAeAb-
HbIE, XOTSI I OATHAKOBbIE OOBEKTHI.



naea 8. NMoapo6bHee o MeToaax u knaccax 245

BbizoB neperpy)xaemMoro KOHCTpyKTopa C NoMOLUbIO KINo4YeBoro croBa this

Koraa mpuxoaurcs paboTats ¢ leperpy>kaeMbIMI KOHCTPYKTOpaMH, TO MHOTAa O9eHb I10-
€3HO TIPejOCTaBUTh BO3ZMOXKHOCTh OAHOMY KOHCTPYKTOPY BBI3HIBaTH Apyroir. B C# aT0 saeT-
€51 C TIOMOIIIBIO KAIOUeBOro caoBa this. Hinke nmpusejena obmas popma TaKOTo BEI30BA.

MM _KOHCTPYKTopa (CnuMcok_mnapamerposBl) : this (cmucox napameTpoB2) |
// ... TeJlo KOHCTPYKTOPa, KOTOPOE MOXET OLTb IIyCTHIM.

}

B 1cxoaHOM KOHCTpyKTOpe CHadada BBIIIOAHSIETCS Ieperpy>kKaeMblil KOHCTPYKTOP, CIIN-
COK MapaMeTpOB KOTOPOIO COOTBETCTBYeT KPUTEPUIO CIMCOK rapaMeTpoBZ, a 3aTeM Bce
OCTaAbHble OIIePaTOPhl, €CAM TaKOBble MMEIOTCA B MCXOAHOM KOHCTpykTope. Hinke mpuse-
A€H COOTBeTCTBYIOILIUII IIpUMeD.

// TpONEeMOHCTPMPOBATH BEBOB KOHCTPYKTOPA C MMOMOUBK KJIOYEBOTO cjoBa this.
using System;

class XYCoord {
public int x, vy;

public XYCoord() :this (0, 0) {
Console.WritelLine ("B xoHCTpykTOpe XYCoord()"):;

}

public XYCoord (XYCoord obj) : this(obj.x, obj.y) {
Console.WritelLine ("B xoHcTpykTOope XYCoord(obj)");

}

public XYCoord(int i, int j) {
Console.WritelLine ("B xoHCcTpykTOope XYCoord(int, int)");
X = 1i;
y = 3J;
}
}

class OverloadConsDemo {
static void Main () {
XYCoord tl = new XYCoord() ;
XYCoord t2 = new XYCoord(8,9);
XYCoord t3 = new XYCoord(t2);

Console.WritelLine("tl.x, tl.y: " + tl.x + ", " + tl.y);
Console.WritelLine ("t2.x, t2.y: " + t2.x + ", " + t2.y);
Console.WritelLine ("t3.x, t3.y: " + t3.x + ", " + t3.y);

BrinmoaHeHe 9TOTO Koga IpMBOANT K CAeAYIOIIEeMY pe3yAbTaTy.

koHCTpykTOope XYCoord (int, int)
KOHCTpyKTOpe XYCoord ()

KOHCTpykTOope XYCoord(int, int)
koHCTpykTOope XYCoord(int, int)

W www
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B xoHCcTpykTOope XYCoord (obj)
tl.x, tl.y: 0, O
t2.x, t2.y: 8, 9
t3.x, t3.y: 8, 9

Koz B mpuseseHHOM BHIIIe IpuMepe paboTaeT caeAyommM obpasoM. EaumcTBeHHBIM
KOHCTPYKTOPOM, (aKTUIeCKV MHUIMAAVSUPYIOIIUM I10As X M y B Kaacce XYCoord, sBAS-
eTcs KOHCTPYKTOp XYCoord (int, int). A aBa APYIMX KOHCTPYKTOpa IIPOCTO BBI3BIBAIOT
BTOT KOHCTPYKTOP C TIOMOIIIBIO KAIOYeBOTO cAoBa this. Hampumep, xoraa cossaercs oobeKT
t1l, TO BBI3BIBAETCs €r0 KOHCTPYKTOp XYCoord (), 4TO NMPUBOAUT K BBI3OBY this (0, 0),
KOTOPHIN B JaHHOM cAydae IpeoOpa3yeTcsl B BRI3OB KOHCTpyKTopa XYCoord (0, 0). To xe
camoe IIPOUCXOAUT U IIPU CO3JaHnUM OObeKTa t2.

BrispiBaTh meperpyskaeMblii KOHCTPYKTOP C IOMOIIBIO KAIOUEBOIO cAoBa this moaes-
HO, B YaCTHOCTM, ITOTOMY, YTO OH IIO3BOAJeT MCKAIOUNMTL HEeHy>KHOe AyOAupoBaHMe KoJa.
B mpuBeseHHOM BBIIe IIpMMepe HeT HUKAKOM HeOOXOAMMOCTM AyOAMpoBaTh BO BCeX Tpex
KOHCTPYKTOpax OJHy U Ty >Ke II0CAeA0BaTeAbHOCTh MHMIMAaAM3anuy, U Oaarojaps IIpu-
MEeHEeHMIO KAIOYeBOTO cA0Ba this Takoe AyOAmpoBaHMe MCKAIOYaeTcs. Jpyroe mpemmyirie-
CTBO OpTraHM3aluyM II0AOOHOTO BBI30Ba Ilepe3arpy’kaeMoro KOHCTPYKTOpa 3aKAIOJaeTcs B
BO3MO>KHOCTH CO3JaBaTh KOHCTPYKTOPHI C 3ajaBaeMBIMM 'TIO yMOAYaHMIO" apryMeHTaMIi,
KOrza 9TM apTyMeHTHl He yKasaHbl sBHO. Huoke mpmBeseH npumep coszgaHus elne OAHOIO
KOHCTPYKTOpa XYCoord.

public XYCoord(int x) : this(x, x) { }

ITo ymMoA49aHMIO B DTOM KOHCTPYKTOpe AAs KOOPAMHATH y aBTOMATMIECKU yCTaHaBAMU-
BaeTcs TO >Ke 3HadeHMe, 9TO M AAs KOOpaAuHATH y. KoHeuHO, m0AB30BaThCS TaKMMM KOH-
CTPYKUVAMMU C 3ajaBaeMBIMM "TIO yMOA4YaHMIO  apTyMeHTaMH caAelyeT Oaaropa3yMHO U
OCTOPO>KHO, YTOOBI He BBECTH B 3a0Ay>KAeHNe [101b30BaTeAell KAaccoB.

MHnumanusatopbl 00 bLEKTOB

Mrnuyuarusamopsl 00vexnos MpeAOCTaBASIOT ellle OAWH CIIocob co3aaHus oObeKTa ¥ MHU-
Iaausanyy ero moaeit u csoiicts. (ITogpoOHee o cBovicTBax peus moiiger B raase 10.) Ecan
VCTIIOAB3YIOTCA MHUITMAAM3aTOPEl OOBEKTOB, TO BMeCTO OOBIYHOTO BBI30Ba KOHCTPYKTOPa
KJacca yKa3bIBaIOTCsl MMeHa IT0Aell WAV CBOVICTB, MHUITMAaAU3MPYEeMBIX IIepBOHavYaAbHO 3aja-
BaeMBIM 3HadeHreM. Cael0BaTeAbHO, CMHTAKCHC MHUIIMaAM3aTopa OObeKTa MpeaoCcTaBAseT
aAbTepHaTUBY sBHOMY BBI3OBY KOHCTpPykTOpa Kaacca. CHHTaKcMC MHUIIMaAM3aTOpa OObeKTa
UCIIOAB3YeTCs TAaBHBIM 0Dpa3oM IIpM CO3JAaHMM aHOHUMMHEBIX TUITOB B LINQ-BbrpaskeHmsx.
(IToapobHee 06 aHOHUMHBIX THHaX ¥ LINQ-Bbrpakennsx — B raase 19.) Ho mockoasky nHu-
1I1aAn3aTOPhl OOBEKTOB MOKHO, a MHOTAa U AOAXKHO JICIIOAb30BaTh B MIMEHOBAHHOM KJacce,
TO HIVDKe ITpe/ACTaBAeHbl OCHOBHbIE TIOA0XKEHN 00 MHUIMAAU3auU OO beKTOB.

Ob6paTtumcs cHayaaa K IIpOCTOMY IIpUMepYy.

// TpoCTOi NpMMEep, OEMOHCTPUPYRLMI IPUMEHEHME MHUUMAIU3ATOPOB OOBEKTOB.

using System;

class MyClass {
public int Count;
public string Str;
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class ObjInitDemo {
static void Main () {
// CxkoHCTpyupoBaTh 0OBekT THNa MyClass, MCHOJb3YS MHULMUAJINZATOPH
ODOBEKTOB .
MyClass obj = new MyClass { Count = 100, Str = "TectupomBauue" };

Console.WritelLine (obj.Count + " " + obj.Str);

Brimoanenne 9Toro Koga gaet caeAyomuil pesyapTar.
100 TecTupoBaHME

Kax nokaseiBaeT pesyabTaT BBIIIOAHEHIUS IPUBEAEHHOIO BBIIIE KOJa, IIepeMeHHas 9K3eM-
naspa obj.Count wuHMIMaAM3UpoBaHa 3HadyeHueM 100, a IepeMeHHas DK3eMIlAspa obj.
Str — CMMBOABHOM CTpOKOI "Tecruposanmue". Ho obpaTtuTte BHUMaHMe Ha TO, 9TO B KJAac-
ce MyClass OTCYTCTBYIOT ABHO OIpejeAsieMble KOHCTPYKTOPHI U He VICITOAB3yeTCs OOBIYHBIN
CMHTaKCMC KOHCTPYKTOpOB. BMecTo ®TOr0 00BEKT obj Kaacca MyClass cO34aeTcs C ITOMO-
LIBIO CAEAYIOIIEN CTPOKIU KOJa.

MyClass obj = new MyClass { Count = 100, Str = "TecTtupoBahHue" };

B »TO0ll cTpoke KO4a MMeHa II04ell YKa3bIBalOTCs sBHO BMeCTe C UX IIepBOHauyaAbHBIMU
3HaUYeHNMAMM. DTO IPUBOAUT K TOMY, YTO CHavyada KOHCTPYMPYETCSA DK3eMIIAIp OOLeKTa
Tuna MyClass (C IIOMOIIBIO HESBHO BBI3BIBAEMOTO II0 YMOAYaHMIO KOHCTPYKTOPa), a 3aTeM
3a4a10TCs IepBOHaYaAbHbIE 3HAYEHMs IIepeMeHHbIX Count 1 Str 4aHHOIO DK3eMILAspa.

Caeayer 0co60 HOAYEpKHYTH, UTO MOPSAAOK YKa3aHMs MHMUIIMAAM3aTOPOB OCODOTO 3Ha-
JeHns He umeeT. Hampumep, o0bekT obj MOXHO OBIAO OB MHUIIMAAM3NPOBATH M TaK, Kak
IOKa3aHO HIXKe.

MyClass obj = new MyClass { Str = "Tectuporanme", Count = 100 };

B sroit crpoke Koga MHMIIMaAM3anMsl IIe€PeMEHHON DK3eMIlAspa Str IpeAllecTByeT
MHILOMAAU3aluy IIepeMEeHHON 9K3eMIlasdpa Count, a B NPUBEAEHHOM BhIIIE KOJe BCe IIpO-
1cxoAnA0 HaobopoT. Ho B 21000M caydae pe3yAbTaT HOAyJaeTCs! OAMHAKOBBIM.

Hirxe mpuseaena obmas popma CMHTaKCICa MHUIIMAAU3AY OO BEKTOB:

new mMs_Kjgacca {mMMsS = BEPaXeHue, MMS = BEPAXCHUE, ...}

rde mMs ODO3HAYaeT MM IOASl VAU CBOVICTBA, T.e. AOCTYIIHOTO 4YJeHa KJAacca, Ha KOTOPBIN
yKa3bIBaeT mMsi kyacca. A BepaxeHne 0DO3HadaeT MHUIMAAU3UPYIOIIee BHpa’keHue, TUIT
KOTOPOTO, KOHEUHO, 40AKeH COOTBeTCTBOBATh TUILY I10AsI AN CBOJICTBA.

VIHnnmaansaTopsl 0OBEKTOB OOBIYHO He VICITOAB3YIOTCS B MIMEHOBAHHBIX KAaccax, Kak, Ha-
IIpyuMep, B IIpeCcTaBAeHHOM BBIIe KAacce MyClass, XOTsA BTO BIIOAHe AOIycTUMO. Boobe,
IIpy obpaljeHny ¢ MMEeHOBaHHBIMHU KJAacCaMM VICIIOAB3YeTCs CMHTAaKCUC BBI30Ba OOBIYHOTO
KOHCTpyKTOpa. V, Kak yIOMMHaAOCh BbIIIe, MHUIIMAAM3ATOPhl OOLEKTOB IIPUMEHSIOTCA B
OCHOBHOM B aHOHVMMHEIX THIaX, popmMupyeMsrx B LINQ-BrIpaskeHIsIX.

Heob6s3aTenbHble aprymMeHTbl

B Bepcum C# 4.0 BHeApeHO HOBOe CpPeACTBO, IIOBHIIIAIONIEe YAOOCTBO yKa3aHMs apry-
MEHTOB IIPU BBI30BE MeTO4a. DTO CPeACTBO Ha3bIBAeTCSl Heo0A3AMeAbHOIMU apZyMeHmamu
I03BOASIeT OIpeJeAUTh MCIOAb3yeMoOe II0 YMOAYaHMIO 3HadeHMe AAsl IapaMeTpa MeToJa.
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Jannoe 3HageHne OyJeT MCIIOAb30BaThCA IO YMOAYAHMIO B TOM cAydae, eCAu AAs Tapame-
Tpa He yKa3aH COOTBETCTBYIOIIUII apTyMeHT IIpu BeI3oBe MeToJa. CaeaoBaTeAbHO, yKa3hIBaTh
apIryMeHT AAs TaKOro IapamMeTpa He o0Ds3aTeapHO. HeoOss3aTeabHbIe apIryMeHTHI HO3BOASIOT
YIPOCTUTH BBI30B METOAOB, IAe K HEKOTOPHIM IapaMeTpaM IIPUMEHIIOTCSA apTyMeHTHI, BBI-
OupaeMsle MO ymMoadaHMIO. VIX MOXHO TaKXe JMCIIOAb30BaTh B KadecTBe 'COKpaIlleHHOI'
$opmsI neperpysku METOAOB.

[Tpumenenne HeoOsA3aTeABHOTO apryMeHTa paspellaeTcs IPY CO3JaHMUM Heo0A3ameAbH020
napamempa. Jas STOTO AOCTATOYHO yKasaTh MCIIOAb3yeMoOe IO YMOAYaHMIO 3HadeHMe IIa-
paMeTpa C IIOMOIIBIO CMHTAKCICa, aHaAOTMYHOTO MHMIMAAM3AI[UM ITepeMeHHOM. Vcmoan-
3yeMoe IO yMOAYaHMIO 3HavyeHNe AO0JXKHO OBITh KOHCTAHTHBIM BhIpa’keHmueM. B kadecTse
IIpuMepa pacCMOTPUM CAeAyIolTiee olpejeeHle MeToaa.

static void OptArgMeth (int alpha, int beta=10, int gamma = 20) {

B »r0I1 cTpoke Koga OOBSIBASIIOTCS ABa HeOOsI3aTe AbLHBIX napamerpa: beta u gamma, Ipu-
yeM MapaMeTpy beta II0 yMOA4aHMIO IpucBauBaeTcs 3HadeHne 10, a mapameTpy gamma —
3Hauenne 20. DTy 3HAYEHILST VICIIOAB3YIOTCSL 10 YMOAYAaHUIO, €CAUN AASl AQHHBIX IIapaMeTpOB
He YKa3bIBaIOTCSI apTyMEHThI P BBI30BE METOAa. CAe,ayeT Tak>XXe MMeTh B BUAY, UTO I1apa-
MeTp alpha He SIBASIETCS HeoDs13aTeAbHBIM. HaHpOTI/IB, HTO OOBIYHBIN napameTrp, A4t KOTO-
poro Bcerga Hy>KHO yKa3bIBaTh apTyMEHT.

HpI/IHI/IMa}I BO BHMMAaHIE IIPUBEAEHHOE BBIIIIE o0ObsiBAeHIE MeToga OptArgMeth (),
IIOCA€AHVII MOYKHO BBI3BaTh CA€AYIOLIMU criocobam.

// TlepemaTb BCe apryMEHTH SBHEIM OOpPaszOM.
OptArgMeth (1, 2, 3);

// CmejaTb apryMeHT gamma HeoOsa3aTelibHEM.
OptArgMeth (1, 2);

// Cmemare oba apryMmeHTa beta M gamma HeoOS3aTEJIbHBIMU.
OptArgMeth (1) ;

ITpu mepsoMm BBI3OBe MapameTpy alpha Iepegaercs 3HadeHue 1, mapameTpy beta —
3HaueHMe 2, a MapaMeTpy gamma — 3HadeHue 3. TakmM oOpa3om, Bce TpM apryMeHTa 3a-
AAIOTCS ABHBIM 0Dpa3oM, a 3Ha4yeHMs], yCTaHaBAMBaeMble IT0 YMOAYaHUIO, He VICITOAB3YIOTC.
ITpu BTOPOM BBI3OBE TIapaMeTpy alpha mepejaeTcs 3HadeHue 1, a mapaMmeTpy beta — 3Ha-
YyeHMe 2, HO MapaMeTpy gamma IpUCBaBaeTCs ycTaHaBAMBaeMOe I10 YMOAYaHMIO 3HadyeHue
20. V1 HakoHell, IpM TpeThbeM BhI30Be YIOMSHYTOTO BBIIIIe MeToJa IlapaMeTpy alpha mepe-
AaeTcs 3HadyeHMe 1, a mapamerpaM beta M gamma HpPUCBaMBAIOTCSl yCTaHaBAMBaeMBbIe II0
ymoadanuio 3HadeHus. Caeayer, 0ogHaKo, UMeTh B BUAY, UTO IapaMeTp beta He IOAYyYUT
yCTaHaBAMBaeMoOe IO yMOAYaHMIO 3HadyeHue, eCcAM TO JKe caMOe He IIPOM3OIAeT C Iapame-
TpoM gamma. Ecan repselil apryMeHT yCTaHaBAMBaeTCs IO YMOAYAaHMIO, TO U BCe OCTaAbHbIe
apTyMEHTHI AOAKHBI OBITh YCTaHOBAEHHI IT0 YMOAYaHUIO.

Becr ommcannbIi BhINIE IpOLIECC AEMOHCTPUPYETCS B IIPUBEACHHOM HIDKe HpuMepe
IPOrpaMMBEL.

// TIpOmEeMOHCTPUPOBATE HeoOg3aTeJIbHEE apTyMEHTH .
using System;

class OptionArgDemo {
static void OptArgMeth (int alpha, int beta=10, int gamma = 20) {
Console.WritelLine ("9T0 aprymeHTH alpha, beta m gamma: " +
alpha + " " 4+ beta + " " 4+ gamma);
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static void Main () {
// TlepemaTb BCe apTryMEHTH SABHBEIM OOpPa30OM.
OptArgMeth (1,2,3);

// ChmejaTb apryMeHT gamma HeoOg3aTeJibHBIM.
OptArgMeth (1, 2);

// Cmenarb ofba aprymMeHTa beta m gamma HeoOa3aTeEJIbHBIMM.
OptArgMeth (1) ;

PeSyAI)TaT BBITIOAHEHUS AQHHOM IIporpaMmsal ANMIb IIOATBEPIKAAET IIPMMEHEHNe IIC-
ITOAB3yEeMBIX ITI0 YMOAYaHUIO apTyMEHTOB.

9TO0 apryMeHTH alpha, beta m gamma: 1 2
9T0 apryMeHTH alpha, beta m gamma: 1 2
3To0 apryMeHTH alpha, beta m gamma: 1 1

3
20
0 20
Kaxk caeayer U3 IpuMBEACHHOIO BhIIIE pe3yabTaTa, €CAM apryMeHT He yKa3aH, TO MCIIOAb-
3yeTcsl ero 3Ha4yeHne, ycraHaBAnBaeMoe 110 yMOA49aHIIO.
CAEAYET METb B BUIAY, YTO BCe HeoOs13aTeAbHbIE ApTyMEHTBI AOAPKHBI HEIIPEMEHHO yKa-

3bIBATBCA Ccnpasa OT 00sI3aTeAbHBIX. HaanMep, caeayromniee 0ObsIBA€HIE OKa3hbIBAeTCS He-
Aef/lCTBI/ITeALHbIM.

int Sample (string name = "nosbz3oBaTess", int userid) { // Oumbxa!

AAs ycrpaBAeHNs OIMUOKYM B DTOM OOBABAEHNM HEOOXOAMMO yKa3aTh apryMeHT userId
A0 apryMeHTa name. Pa3 y>X Bbl HadaAM OOBSABAATH HeoOs3aTeAbHble apIyMeHTHI, TO yKa-
3BIBaTh ITOCJAe HUX OOs3aTeAbHBIE apTyMeHTH Heab3s. Hampuwmep, caeayromee oObsBaeHIe
TaK>Ke OKa3bIBaeTCsl HeBePHBIM.

int Sample (int accountId, string name = "moaszoBaTesp", int userId) { // Oumbxa!

AprymeHT name OOBABAAETCA KaK HeOOsA3aTeAbHBIN, ¥ TIODTOMY apIyMeHT userId cae-
AyeT yKa3aTh 40 apTyMeHTa name (1AM e CAeAaTh ero TakKe HeoOs13aTeAbHbIM).

ITomumo MeT00B, HeoOs3aTeAbHEIe apTyMEHTE MOKHO IMIPVMEHATDh B KOHCTPYKTOpax, MH-
AexcaTopax 1 geaeraTax. (O6 nmHAeKcaTopax 1 AeJeratax peds IIOMAET dajee B DTON KHHUTe.)

ITpenmymiectso HeoOsA3aTeABHBIX apIyMEHTOB 3aKAIOYaeTcs, B YacTHOCTM, B TOM, YTO
OHU YHIPOILIAIOT HPOrpaMMUpPYIOIIeMy oOOpallleHle CO CAOXKHBIMIU BBI30BAMM METOJOB U
KOHCTPYKTOpOB. Begb Hepegko B MeTOge NPUXOAMUTCS 3ajaBaTh OOAbllle ITapaMeTpOB, 4eM
0b6br9HO Tpebyercs. IV B 1MOAOOHBIX cAydyasX HEKOTOPHIE M3 DTUX ITapaMeTPOB MOTYT OBITH
cAeZaHBl HeoOs3aTeABHBIMM Oaarogapsl akKypaTHOMY IpMMEHEHMIO HeoOsA3aTeAbHBIX ap-
T'YMEHTOB. DTO O3HayaeT, UTO IepejaBaTbh HY>KHO AMIIL Te€ apTyMEHTHI, KOTOpble Ba’KHBLI B
AaHHOM KOHKPETHOM cAydae, a He BCe apryMeHTLbl, KOTOphle B IIPOTMBHOM CAydae AOAKHBI
OBITH 00s13aTeAbHBIMI. TaKo¥i ITOAXOJ, MO3BOASET pallliOHaAM3MpPOBaTh METOA U YIIPOCTUTD
IporpaMMupyioleMy oOpallleHre ¢ HUM.

Heob6sa3aTenbHble aprymMmeHTbl U neperpy3ka metonoBe

B HEKOTOPBIX CAydasiaX HeoOs13aTeAbHbIE aprymMmeHTbl MOIyT CTaTb aALTepHaTI/IBOI?I epe-
Ipy3Ke MeTOA0B. ,Zl,AH TOrO 4TOOBI CTAA0 IIOHsITHEE, II0YeMYy DTO BO3MOZKHO, O6paTI/IMC51 emie
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pas K mpumepy MeToja OptArgMeth (). Jo mosasaennsa B C# HeoOsA3aTeABHBIX apTyMEHTOB
HaM IPUIILAOCH OBl CO34aTh TPY PasHBIX BapMaHTa MeToda OptArgMeth (), 9TOOB 400MTHCS
TaKIX Ke (PYHKLUVOHAABHBIX BO3MOKHOCTEI, KaK I Y PacCMOTPEHHOTO BBIIIIE BapMaHTa DTO-
ro MetoJa. Bce Tu BapmaHTHI TpUINAOCH GBI OOBABUTE CAEAYIONINM 0OPa3oM.

static void OptArgMeth (int alpha)

static void OptArgMeth (int alpha, int beta)

static void OptArgMeth (int alpha, int beta, int gamma)

Chyit neperpykaemble BapuaHTbhl MeToda OptArgMeth () IMO3BOASIIOT BHI3BIBATH €I0 C OA-
HIM, AByMs 1AM TpeMs aprymenTamu. (Ecan sHagenns napamerpos beta u gamma He mepe-
AQIOTCST, TO OHU MPEeAOCTABASIOTCS B Te€A€ Ieperpy>kaeMbiX BapyaHTOB 4aHHOTO MmeToza.) bes-
YCAOBHO, B TaKOM peaan3alnn (byHKuMOHaAbelx BO3MOXHOCTell MeToda OptArgMeth ()
C IIOMOIIIBIO TIePErpy3Ky HET HUYEro AypHOrO. Ho B gannom cay4dae ueAecoo6pa3Hee BCe Xe
BOCITIOAb30BaThCsl HeoOs13aTe ALHBIMU apryMeHTaMM, XOTs TaKOM II0AXOJ He BCeraa OKa3blBa-
ercst 6oaee COBEPIIIEHHBIM, YeM IIeperpy3ka MeToja.

Heobs3aTtenbHble aprymMeHTbl " HeOAHO3HA4YHOCTb

IIpu ncnoas3oBanun HeoO0s13aTe AbHbBIX apryMEeHTOB MOXXET BO3HUKHYTh TakOe 3aTpyaHe-
HIE, KaK HeOAHO3HauyHOCTh. HeuyTo 1moso0HOe MOKeT OPOM3ONUTH MPU MHEPErpyske Meroga
C HeoOs13aTeAbHBIMU nmapaMeTrpamu. B HekoTOpbIX CAyYasiX KOMIIUASTOP MOXKET OKa3aTb-
Cs1 He B COCTOSHMU OIIPeAeANTb, KaKOM MMEHHO BapMaHT MeTOJAa CAeayeT BBI3hIBaTh, KOTAa
HeoOs13aTeAbHBIe ApPryMeHThI He 3aJaHbl. B xauectBe npuMmepa pacCMOTPUM ABa CAEAYIOIUX
BapuaHTa MeToga OptArgMeth ().

static void OptArgMeth (int alpha, int beta=10, int gamma = 20) {
Console.WritelLine ("3T0o aprymeHTH alpha, beta m gamma: " +
alpha + " " + beta + " " + gamma);

}

static void OptArgMeth (int alpha, double beta=10.0, double gamma = 20.0) {
Console.WritelLine ("3To aprymeHTH alpha, beta m gamma: " +
alpha + " " + beta + " " + gamma) ;

O6paTI/ITe BHIMAaHIE Ha TO, 4TO eAUMHCTBeHHOEe OTANYMe B 00OMX BapuaHTax paccMaTpu-
BaeMOro 34€eCh MeTOJa COCTOUT B TUITAX HapaMeTpoB beta u gamma, KOTOPbIE OKa3bIBAIOTCS
HeoOs13aTeAbHBIMU. B epBOM BapuaHTe oba napamMerpa OTHOCATC K TUILy int, a BO BTO-
poMm — K Tuiry double. C Y4eTOM DTUX BapUAHTOB Meperpy3kum meroga OptArgMeth ()
CAeAYIOIINI €0 BhI30B ITPUBOAUT K HEOAHO3HAYHOCTH.

OptArgMeth (1); // Oumbka M3-3a HEOOHO3HAYHOCTM!

DTOT BLI3OB HNPUBOAUT K HEOAHO3HAYHOCTM IIOTOMY, YTO KOMIIMASATOPY HEM3BECTHO, Ka-
KOJI MIMEHHO BapMaHT 4aHHOTO MeTOJa JICIIOAb30BaTh: TOT, I4e IapaMeTpsl beta M gamma
UMEIOT TUII int, 1AM Ke TOT, rae oHu umeroT tun double. Ho camoe raasuoe, yTo KOHKpeT-
HBII BBI3OB MeToAa OptArgMeth () MOXKeT IpMBECTM K HEOAHO3HAYHOCTH, AaKe €CAM OHa
U He IIPUCYIIia ero reperpyske.

B cBs3u ¢ TeM 4TO meperpyska MeTO4OB, AOIYCKalOLIMX IPUMeHeHUe He00s13aTeAbHBIX
apTyMEHTOB, MOXET MPUBECTU K HEOAHO3HAYHOCTM, OYEHb BaXKHO IIPUHMMAaTh BO BHUMaHIE
IOCAeACTBUsI TaKOM Ileperpysku. B HekoTOpbnIx caydasix, BO3MOXKHO, IIPMAETCI OTKa3aTbCs
OT IIPUMEHEHUS Heo0s3aTeAbHBIX ApPryMeHTOB, 9TOOBI MCKAIOYNUTh HEOAHO3HAYHOCTh U TEM
CaMBIM IIpeAOTBPaTUTh UCIIOAb30BaHIe MeToa HellpejHaMepeHHbIM 00pasoM.
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npaKTVI‘-IeCKVIﬁ npuMmep ncnosfb3oBaHuA Heob6sA3aTeNbHbIX daprymMmeHToOB

Jas TOoro 4TOOHI ITOKa3aTh Ha IIPaKTHKe, HACKOABKO Heobs3aTeABHBIE apTyMEHTBI YIIPO-
IIAIOT BBI30BBI HEKOTOPBIX TUIIOB METOAOB, PaCCMOTPUM CAEAYIOIINIA IIPUMMEeP IIPOrpaMMEL.
B sToli mporpamMme oOBABAseTCS MeTO4 Display (), BRIBOAAINNMII Ha 9KpaH CUMBOABHYIO
CTPOKY IIOAHOCTBIO A YaCTIIHO.

// Vicriosib30BaTh HeOOA3aTEJIbHHIN aplyMeHT, 4YTOOB YINPOCTUTL BEI3OB METOIA.
using System;
class UseOptArgs {

// BHBECTM Ha B3KpPaH CUMBOJIBHYI CTPOKY I[OJIHOCTBI MJIM YACTUUHO.
static void Display(string str, int start = 0, int stop = -1) {

if (stop < 0)
stop = str.Length;

// TpOBEPUTL yCJIOBME BHIXONA 3a 3alaHHEE IpeIeliHl.
if (stop > str.Length | start > stop | start < 0)
return;

for (int i=start; i < stop; i++)
Console.Write (str([i]);

Console.WriteLine () ;

static void Main () {
Display ("sTo mpocTom Tect");
Display("sTo mpoctom Tect", 12);
Display ("sTo npocTom Tect", 4, 14);

BrinmoaHeH1e 9TOM IIporpaMmbsl gaeT CAeAleH_U/HZ pesyabTar.

3TO NPOCTOM TecCT
TecT
IPOCTOM Te

BuumateapHo poaHaAn3MpyeM MeTo4 Display (). BriBogumas Ha YKpaH CUMBOAbHAsI
CTpOKa IlepejaeTcs B IIepBOM apryMeHTe AaHHOTO MeToJa. DTO OOsA3aTeABHBIN apTyMeHT, a
ABa ApyTuX apTyMeHTa — HeoOs3aTeabHble. OHU 3a4al0T HavaAbHBIN UM KOHEYHBIV MHAEKCHI
A4Sl BBIBOAA 4acTU CUMBOABHON cTpoku. Ecau mapamerpy stop He mepegaercst 3HadeHUe, TO
10 yMOAYaHUIO OH IIPMHMMAaET 3HaueHe -1, yKashlBalolllee Ha TO, YTO KOHEYHOI TOUKOI BhI-
BOJA CAY>KUT KOHeL| CUMBOABHOI cTpoku. Ecam ke mapameTpy start He IepejaeTrcs 3Haue-
HIIe, TO II0 YMOAYaHMIO OH NpuHuMaeT 3HadeHne 0. CaegoBaTeabHO, B OTCYTCTBUE OAHOTO M3
HeoOs13aTeAbHBIX apTYMEHTOB CMMBO/AbHAsl CTPOKa BLIBOAMUTCS Ha ®KpaH IOAHOCTBIO. B mpo-
TUBHOM CAydae OHa BBIBOAUTCSA Ha DKpaH YaCTUMYHO. Dro O3HadaeT, YTO eCAU BbI3BATh METOZ,
Display () C O4HUM apTyMeHTOM (T.e. C BRIBOAMMOJI CTPOKOJ), TO CMMBOABHAas CTPOKa OyJAeT
BBIBEJEHa Ha ®KpaH II0AHOCTBIO. Ecan ke BbI3BaTh MeTOZ Display () ¢ AByMs apryMeHTaMu,
TO Ha 9KpaH OyayT BBIBeAEHBI CHMBOABI, HAauMHas C IIO3UILIMU, OIpeselseMOil apryMeHTOM
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start, m 40 caMOro KOHIla CTPOKM. A ecAM BbI3BaTh MeTO/4 Display () € Tpems apryMeHTa-
M1, TO Ha DKpaH OyAyT BhIBeA€HBI CUMBOABI M3 CTPOKM, HAaYMHAsA C TO3UI[UM, OIIpejeaseMolt
apryMeHTOM start, U 3aKaHu4MBas IIO3ULINEN, OIIpeeAseMOll apTyMeHTOM stop.

HecMmoTps Ha BCIO IPOCTOTY AaHHOTIO IIpUMepa, OH, TeM He MeHee, AeMOHCTPUPYeT 3Ha-
9yTeAbHOE ITPEUMYIeCTBO, KOTOpOe JaloT HeoOsA3aTeAbHBIe apTyMeHTHL. DTO IIpemMmyllie-
CTBO 3aKAIOYaeTCsl B TOM, UTO IIPU BBI30Be METOJA MOJKHO yKa3hlBaTh TOABKO Te€ apryMeHTEI,
KOTOpEBIe TpeOyIoTCsA. A ITepejaBaTh ABHEIM 0Dpa3oM ycTaHaBAMBaeMBbIe 10 YMOAYaHUIO 3Ha-
JeHUs He Hy>KHO.

IIpexxae yueM mepexoauTh K cAeaylollell TeMe, OCTAaHOBMMCS Ha CAeAyIOIeM BaXKHOM MO-
MeHTe. HeoOs13aTeabHbIe apTyMeHTH OKa3bIBAIOTCS BechbMa D(PQPeKTUBHBIM CpeACTBOM ANIIb
B TOM CAy4yae, eCAM OHU MCIIOAB3YIOTCS NnpaBuabHO. OHU IpejHasHadeHbl AAs TOTO, YTOOBI
METO/ BHIIIOAHAA cBoy PyHKIMHU 5PPEeKTUBHO, a IT0Ab30BATLCA UM MOKHO OBLAI0 OBI TPOCTO
1 y400HO. B 5TOM OTHOIIEeHUM ycTaHaBAMBaeMble II0 YMOAYAHMIO 3HAUeHMUs BCeX apryMeH-
TOB AOAKHBI yIIpOIllaTh OObIYHOE IMpUMeHeHNe MeToga. B mpoTusHOM caydae HeoOs3aTeAb-
HBIe apTYMeHTHl CIIOCOOHBI HapYIIUTh CTPYKTYPY KOJa M BBECTM B 3a0Ay>KJAeHUe TeX, KTO
UM I10AB3yeTcs. VI HaKoOHell, ycTaHaBAMBaeMoe IT0 YMOJYaHMIO 3HaueHNe HeoDs13aTeAbHOTO
rapameTpa He AOAXKHO HAaHOCUTh HUKAKOroO Bpega. VHBIMHU ca0BaMy, HEYMBIILAEHHOE VIC-
I10Ab30BaHMe HeoOsA3aTeAbHOIO apryMeHTa He JOAXHO IPUBOAWUTL K HEOOPaTUMBIM, OTpPMU-
LIaTeABHBIM IIOCAeACTBIM. Tak, ecan 3aOBITh yKasaTh apTyMeHT IIPU BBI30BE M€TO4a, TO DTO
He 10>KHO IIPUBECTH K YAaAeHNIO BasKHOTO ¢alila AaHHBIX!

MmMeHOBaHHbIE AdAPrymMmeHTbl

Eme ogHuM cpeAcTBOM, CBS3aHHBIM C IlepeJadeil apryMEHTOB METOAY, SIBASIeTCS UMe-
HosanHvlil apzymerm. VIMeHOBaHHEIe apryMeHTHI Obiau BHeapeH®l B Bepcun C# 4.0. Kak Bam
AOAXHO OBITh YK€ M3BECTHO, IpM Ilepejade apTyMEeHTOB MeTOAY MOPSAAOK UX CAeJ0BaHI,
KakK IpaBMAO, AOAXKEH COBIaJaTh C TeM IIOPSIAKOM, B KOTOPOM IlapaMeTphl OIpeJedeHbl B
caMoM MeToge. VIHpIMM caoBaMM, 3HadyeHMe apryMeHTa IIpMCBaMBaeTcsl IlapaMeTpy IO ero
MO3UIIUM B CIIMCKE apryMeHTOB. JaHHOe OrpaHMYeHNe MPU3BaHbl IPe040AeTh UMEeHOBaHHbIe
apryMmeHTnl. VIMeHOBaHHEII apryMeHT II03BOASIeT yKa3aTh MM TOTO IapaMeTpa, KOTOpOMY
NpUCBaMBaeTCs ero 3HadeHue. VI B 9TOM cayuyae IOPSIAOK CAeAOBaHUS apryMEHTOB yKe He
VMeeT HUKAKOTO 3HaueHMs. TakmM oOpa3oM, MMeHOBaHHEIE apTyMEeHTHI B KaKOW-TO CTeIleH!
IIOXOXX!M Ha YIIOMUHaBIIMeCs paHee MHUIIMAAM3AaTOPBI OOBEKTOB, XOTSA ¥ OTAMYAIOTCS OT
HIIX CBOMIM CHHTaKCHCOM.

A5 yKa3aHMs apTyMeHTa 110 MIMeHM CAY>KUT cAeAyiomas (popMa CHMHTaKCICa.

uMs_rapaMeTpa : 3HadeHue

3aech mms_napamerpa oOO3HadaeT MM TOTO ITapaMeTpa, KOTOPOMY IlepejaeTcs sHa-
yenne. Pasymeercs, uMsa napamerpa AOAXKHO ODO3HayaTh UMs A€MICTBUTEABHOTO HapaMe-
Tpa 4451 BEI3BIBAEMOIO METOAa.

Husxe mpuBeseH IpOCTON IpUMepP, AEMOHCTPUPYIONINII HIpUMeHeHNe MMeHOBaHHBIX
aprymeHToB. B 9TOM mpumepe cosgaercs meTog IsFactor (), BO3BpalJalOIIUil A0TMIecKoe
3HadyeHMe true, ecau IepPBhIl ero HapaMeTp Halleado AeAUTCS Ha BTOPOIL ITapaMeTp.

// TPpUMEHUTL MMEHOBAHHEIE apPIyMEHTH.
using System;

class NamedArgsDemo {



naBa 8. NMoapo6GHee o0 meToAax U KnNaccax 253

// BHACHUTBL, OEJUTCHA JIM ONOHO BHAUYEHME HALEJIO Ha Ipyroe.
static bool IsFactor (int wval, int divisor) {

if((val % divisor) == 0) return true;

return false;

}

static void Main () {
// Huxe OEeMOHCTPMUPYITCS pPas3HBEE CIOCOBOH BEHBOBa MeTona IsFactor().

// BEIZOB C MCIIOJIbL30BaHUEM IIO3MLUMVMOHHEIX apI'yMEHTOB.
if (IsFactor (10, 2))
Console.WriteLine ("2 - mHOXuTess 10.");

// BHIZOB C MCIOJIb30BAHMEM MMEHOBAHHHEX APTyMEHTOB.
if (IsFactor(val; 10, divisor: 2))
Console.WriteLine ("2 - MHOXxuTesnb 10.");

// D54 VMEHOBAHHOTO apryMeHTa MNOPANOK yKa3aHUsa He MMeeT 3HaueHMd.
if (IsFactor (divisor: 2, wval: 10))
Console.WritelLine ("2 - mHOXuTesn 10.");

// TIPpUMEHUTL KakK [MOSMUMOHHEBI, TaK UM VMMEHOBAHHBIM ApTyMEHT.
if (IsFactor (10, divisor: 2))
Console.WriteLine ("2 - MHOXxuTesnb 10.");

BriroaHeH1e 9TOTO KoJa gaetT C/le,Z!,yIOH_U/II?I pesyabTar.

2 - MHOXmuTesnb 10.
2 - MHOXxuTeynb 10.
2 - MHOXxuTesnb 10.
2 - MHOXxuTenb 10.

Kaxk Buaure, Ipu Ka>KAOM BbI3OBe MeToda IsFactor () moay4aercst OAUH U TOT Xe
pesyabTar.

IToMumo AeMOHCTpaUMM MMEHOBAaHHOIO apTyMeHTa B AeNCTBUM, IPUBEAEHHBIN BBIIIE
nmpuMep KoJa WMAAIOCTPUpPYeT ABe BasKHBIE OCOOEHHOCTV VIMEHOBAHHBIX apTyMeHTOB.
Bo-niepBrIX, MOpsAOK caegoBaHMs apryMeHTOB He MMeeT HIUKakoro 3HadeHms. Hampuwmep,
ABa CAeAYIOIINX BhI30Ba MeTOAa IsFactor () COBepIIEHHO paBHO3HAYHBI.

IsFactor(val :10, divisor: 2)
IsFactor (divisor: 2, val: 10)

HesaBucumocTs OT Topsiika cAejOBaHUS SBASETCA TAaBHBIM ITPEUMYIECTBOM MMeHO-
BaHHEIX apTyMeHTOB. DTO O3HayaeT, YTO 3allOMMHATh (MAU Jake 3HATh) TOPAJOK CAe0-
BaHI ITapaMeTpOB B BEI3BIBAEMOM MeToJe coBceM He obssaTeanHo. Aas paborer ¢ COM-
nHTepdeiicaMy BTO MOKET OBITh O4eHb yA0OHO. V1 BO-BTOPBIX, IO3UIIMOHHBIE apTyMeHTHI
MO>XXHO YKa3bIBaTh BMeCTe C MMEHOBaHHBIMIU B OJAHOM M TOM JKe BBI30Be, KaK ITOKa3aHO B
cAeAyIoIeM IIpumMepe.

IsFactor (10, divisor: 2)

CAeAyeT, O4HaKoO, MMeTb B BUAY, YTO IIpM COBMECTHOM MCIIOAb30BaHNI VMMEHOBAHHBIX
" IIO3MIMOHHBIX apTyMEHTOB BC€ ITO3MIMOHHbBIE apPTyMEHTBI A0/A>KHbI OBITH YKa3aHbI IIepea
AI0OBIMY UMEHOBaHHBIMIL aprymeHTaMI.
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VImeHoBaHHbBIE apTyMeHTLI MOJKHO TakKXKe ITPUMMEHATh BMecTe ¢ HeoOsA3aTeAbHBIMIU apry-
menTamu. Ilokaxkxem TO Ha IpuMmepe BbI30Ba MeToda Display (), paccMaTpUBaBILIErocs B
npeabIAyIeM pasaeae.

// YkaszaTb BCe aApIT'yMEHTH [0 VMEHM.
Display(stop: 10, str: "sTo mpoctoir Tect", start: 0);

// ChmejarTb apryMeHT start ycTaHaBJIMBAEMBIM IO YMOJIYAHMIO.
Display(stop: 10, str: "sTo mpoctoit Tect");

// YkasaTb CTPOKY MO MO3ULMM, apryMeHT Stop — IO uMMeHM by name,
// Torma kak apryMeHT start — yCTaHaBIMBAEMHIM 10 yMOJIYaHMUIO
Display ("»To mpocroi Tect", stop: 10);

Boobmre rosopst, KoOMOMHAIMA MMEHOBAHHBIX U HEOOA3aTeALHBIX apTyMEHTOB ITO3BOASET
YIPOCTUTH BRI30BHI CAOKHBIX METOA0B CO MHOTMMH ITapaMeTpaMI.

CuHTaKCMC MMEHOBAaHHBIX apTyMEeHTOB 00Jee MHOTOCAOBEH, YeM y OOBIYHBIX IO3UIOH-
HBIX apTyMEHTOB, JI IIO9TOMY AAsI BBI30Ba METOAOB Yallle BCETO IMPUMEHSIOTCS ITO3NUIIMIOHHBIE
aprymenTsl. Ho B Tex caydasx, Korda 9TO yMeCTHO, IMEHOBaHHBIE apTyMEHTLI MOTYT OBITh
MCIIOAB30BaHBI 40BOABHO D(PPEKTUBHO.

NMPUMEYAHUE

Momumo MeTOdOB, WMEHOBaHHble W  HeobsA3aTenbHble  aprymMeHTbl  MOTYT  MPUMEHSATHLCH
B KOHCTpyKTOpax, uHpaekcatopax u gdeneratax. (O6 uHpekcatopax u generatax peyb MovaeT panee
B 9TON KHUre.)

Metoag Main ()

B mpeacTaBAeHHBIX 40 CUX IIOp MpUMepax MporpaMM MCIIOAb30Balach OgHa popMma Me-
Toga Main (). Ho y Hero mmeercsa TakxKe IleAblii psj meperpyxkaemsrx ¢popm. OAHN U3 HMX
MOIYT CAYXXUTh AAsl BO3Bpara 3HadeHMII, ApyTue — AAs IIOAydeHUs apTryMeHTOB. B sTom
pasaeae paccMaTpMBaIOTCS U Te U ApyTue (pOPMEL

BosBpaT 3Ha4YeHUl U3 MeToaa Main ()

ITo 3aBepiieHMy IIporpaMMBbl MMeeTCsl BO3MOXKHOCTb BO3BPaTUTh KOHKPETHOe 3HaueHue
U3 MeToAa Main () BBI3BIBAIOIIEMY IIPOLIeCCY (3a4acTylO OIepalliOHHON cucteMe). Jas ®TOM
11eAV CAY>XXUT CAeAyIoniast c])opMa MeToza Main ().

static int Main ()

ObpaTnTe BHUMaHMIe Ha TO, UTO B DTOM Q)opMe MeToaa Main () oObsIBAsIeTCs BO3Bpalliae-
MBI TUII int BMecTo Tumna void.

Kax mpasnao, 3sHaueHme, BO3BpalllaeMOe MeTO40M Main (), yKas3blBaeT Ha HOpPMa/bHOE
3aBepllleHre IporpaMMbl MAM Ha aBapuUiHOE ee 3aBeplleHye U3-3a CAOXKMBIINXCS HEeHOp-
MaAbHBIX YCAOBUII BBIIIOAHEHMS. YCAOBHO Hy/AeBOe BO3BpalllaeMoe 3HaueHue 0OBIYHO yKa-
3bIBaeT Ha HOPMaJbHOe 3aBepIIeHNe IIPOTpaMMBl, a BCe OCTaAbHBIE 3HAUYeHIMs] O0O3HadaloT
TIII BO3HUKIIIEI OIIMOKIA.
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Mepepaya aprymeHTOB MeToAy Main ()

MHorue mnporpaMMbl HNPUMHMMAIOT TaK Ha3blBaeMble apzymeHmnibl KOMAHOHOTL CMpoKu,
T.€. MHq)opMaLU/Ho, KOTOpas YyKa3bIBaeTCsd B KOMAaHAHOW CTPOKe HENOCPeACTBEHHO I10CAe
VIMEHU IPOTPaMMBI IIPU ee 3aIlyCKe Ha BBIIIOAHEHUE. B nporpammax Ha C# takue aprymeH-
THI IIepPeAaIOTCs 3aTeM MeToAy Main (). Aas MOAYyYEeHUsI apTYMEHTOB CAY>XXUT OAHA U3 HpPU-
BeAEHHBIX HIIKe (1)opM MeToza Main ().

static void Main (string[] args)
static int Main(string[] args)

B mepsoit ¢popme MeToa Main () BO3BpalllaeT 3Ha4YeHMe TuIa void, a BO BTOpOIl — Ile-
A0e 3HaJyeHNe, Kak MOsACHAAOCh Bhimre. Ho B obenx ¢popmax apryMeHTH KOMaHAHON CTPOKM
COXPAHSIIOTCS B BlIA€ CMMBOABHBIX CTPOK B Maccube THUIIAa string, KOTOPHI IlepelaeTcsl Me-
ToAy Main (). Aamna ®TOTO MaccuBa (args) AOAKHa OBITH paBHa 4YMCAy apTyMeHTOB KO-
MaHAHOJI CTPOKM, KOTOpOe MOKeT OBITh U HyA€BBIM.

B xauecTBe nmpmumepa HIKe IpuUBejeHa IporpaMMa, BHIBOASAIAs BCe apTyMeHThl KOMaHA-
HOI1 CTPOKM, BMECTe C KOTOPBIMI OHa BBI3BIBAETCSI.

// BHBECTM BCE€ APIT'yMEHTH KOMAHIHOM CTPOKM.
using System;

class CLDemo
static void Main (string[] args) {

Console.WritelLine ("KomaHnHas cTpoka cozepxur " +
args.Length +
" aprymeHTa.");

Console.WriteLine ("BoT oHm: ");
for (int i=0; 1 < args.Length; i++)
Console.WritelLine (args[i]);

Ecan mporpamma CLDemo 3aIlycKaeTcsl 13 KOMaHAHOM CTPOKH CAeAyIOIM 0bpa3om:
CLDemo onmH nOBa TpPM
TO €€ BBIIIOAHEHNE AAeT TaKOi pe3yabTarT.

KomMaHIIHasg CcTpokKa COHNEpPXMUT 3 apl'yMeHTa.
BoT oHuM:

OIOVH

IBa

TPU

251 TOro YTOOHI CTal0 MOHATHEe, KaKMM O0Pa3OM UCIIOAB3YIOTCS apryMeHTBI KOMaHAHOM
CTPOKM, pacCMOTPUM eIlle O4UH HpUMep MIPOrpaMMBbl, B KOTOPOIl HPUMEHSETCS IIPOCTON
ITOACTaHOBOYHBIN ImMudp Aas mmpoBkyu mam pacmudposku coodbmennii. Indpyemoe
nan pacmudpoBbIBaeMoOe COOOITNeHNe yKa3hiBaeTCsl B KOMaHAHOM cTpoke. ITpumeHseMbIi
mudp AeVicTByeT A0BOABHO MpocTo. Aas mudpoBKM cA0Ba 3HaueHMe Ka’KAOil ero OYKBBI
nHkpementupyercst Ha 1. CaeaosaTteapHo, byksa "A" cranosutca Oyksoin "B" u 1.4. A aasa
pacndpoBKu cA0Ba 3HaYeHMe KaKAoil ero OYKBBI JeKkpeMeHTHpyercs Ha 1. Pazymeercs,
Takoil mudp He MMeeT HMKAKOM ITpaKTMYECKOV IIeHHOCTM, ITOCKOABKY €ro HeTPyAHO pas-
ragath. TeM He MeHee OH MOXKeT CTaTh IPUATHBIM pa3BAeueHNeM AAs JeTell.
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// BammdpoBaTh U pacumdpoOBaATbL COOOIEHUE, MCIIOJIb3yd
// TpOCTO¥ MNONCTAaHOBOUHEI wmdp.

using System;

class Cipher {
static int Main(string[] args) {

// TpOBEPUTL HaNMuUMe apTyMEeHTOB.
if (args.Length < 2) {
Console.WritelLine ("IPMMEHEHUE: " +
"cjoBol: <zaumbpoBaTh>/<pacumbpoBaTn> " +
"[cnoBo2... cjoBON]");
return 1; // BO3BpPaTUTL KOI HEYINAYHOTO 3aBEepUEHMS [IPOTPaMMEL

}

// ECaM apryMEeHTHl NPUCYTCTBYKT, TO [IEPBEM apPIyMEHTOM LNOJDXKHO OBTH
// crnoBo <3ammMdpoOBATL> MM Xe CJOBO <pacumbppoBaTh>.
if (args[0]!= "sammdppoBaTre" & args[0] != "pacumppomaTp") {
Console.WritelLine ("llepBeIM apr'yMEHTOM IOJDXKHO OHTH CJIOBO " +
"<zammbpporaTsr> munu <pacumdpporarb>.");
return 1; // BOBBpPaTUTL KOI HEYINAUYHOTO SBaBepUEHUs MNPOTPaMME

// BaumbpoBaTh MM pacumMbdpoBaTh COOOIEHUE.
for (int n=1; n < args.Length; n++) {
for (int i=0; 1 < args[n].Length; i++) {

if (args[0] == "zammbpomarnp")

Console.Write ((char) (args[n][i] + 1) );
else

Console.Write ((char) (args[n][i] - 1) );

}

Console.Write (™ ");

Console.WriteLine () ;

return 0;

AAs TOro 4TOOBI BOCIIOAB30BATLCA DTOM IIPOTPaMMOI, yKaXkuTe B KOMaHAHON CTpOKe
MM TIpOTpaMMEI, 3aTeM KOMaHAHOe cA0BO "sammdposats’ man "pacmmdposats’ n Jasee
cooO1eHne, KOTopoe TpeOyeTcs 3ammndposars nan pacmudposaTs. Hioke mpusegeHsl ABa
IIpMMepa BBHITTOAHEHIS JaHHOM ITPOTPaMMBI, ITPU YCAOBUM, YTO OHa Ha3bIBaeTCs Cipher.

C:\Cipher sammppoBaTe omMH IBa
neno erd

C:\Cipher pacumpporaTr neiio eré
OIOIVIH IIBa

JaHHas TporpaMMa OTANYaeTcs ABYM: MHTepecHBIMM CBOVicTBaMM. Bo-rrepBrrx, obOpa-
TUTe BHMMaHME Ha TO, KaK B Hell IpOoBepseTcs HaAuduue apryMeHTOB KOMaHAHOI CTPOKM
nepes TeM, KaK NPOJOAXKUTb BBIIIOAHEeHMe. DTO OYeHb BaXKHOe CBOIICTBO, KOTOpOe MO>KHO
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0600muTh. Ecan B mporpaMme nmpuHmMMaeTcs BO BHIMaHNe HaAndye OJHOTO uamu Ooaee ap-
TYMEHTOB KOMaHAHOI CTPOKM, TO B Hell 40A>KHa OBIThL HeIIpeMeHHO OpraHM30BaHa IIPOBepKa
¢akTa mepejaun el ImpeArnolaraeMbIX apTyMeHTOB, IHade IIporpamma OyJdeT paboraTh He-
npasuasHo. Kpome Toro, B mporpaMme A0AKHa OBITh OpTaHM3OBaHa ITpOBEpKa CaMUX ap-
TYMEHTOB ITlepe/ TeM, KaK IPOAOAXUTH BhITToAHeHMe. Tak, B paccMaTpuBaeMON 34ech ITpo-
rpaMMe IIpOBepseTcs HaAndue KOMaHAHOTO cAoBa 'sammdposats’ mam "pacmmdposaTs’
B KayecTBe NepBOTO apTryMeHTa KOMaHAHOM CTPOKI.

W Bo-BTOpPHIX, OOpaTNTe BHUMaHIe Ha TO, KaK IIpOrpaMMa BO3BpalllaeT KO/ CBOETO 3aBep-
menns. Ecam mpeamnoaaraeMble apTyMeHTHI KOMaHAHOM CTPOKM OTCYTCTBYIOT MAM yKa3aHBI
HeIrpaBMABHO, ITpOrpaMMa BO3BpaliaeT Ko/ 1, yKashIBaIOIMil Ha ee aBapuifHOe 3aBepIIleHue.
B mpotusHOM cayuae BoszspamiaeTcs Koz 0, Koraa mporpaMMa 3apepIiaeTcs HOpMaALHO.

Pekypcus

B C# pomyckaeTcs1, 9TOOBI METO/, BEI3BIBAA CAMOTO ce0s1. DTOT IIPOIlecc Ha3bIBAeTCs peKyp-
cuetl, a METOA, BRI3BIBAIOIINII caMoro cebs1, — pexypcusHvim. Boobime, pexypcns mpeacTaBas-
eT coDoI1 Imporece, B Xoge KOTOPOTO HEUTO oIpegeasieT camoe cebs. B 9ToM oTHOmeHnm oHa
4eM-TO HallOMMHaeT LMKANYecKoe ollpejeleHue. PeKypcuBHBI MeTOJ OTAMYAETCS TAaBHBIM
00pa3oM TeM, 4TO OH COAEP>KUT OIlepaTop, B KOTOPOM DTOT METO/ BEI3BIBA€T CaMOTO ceOsl.
Pexypcns asasercs 9PpPpeKTUBHEIM MeXaHN3MOM YIIpaBAeHIsI IIPOrpaMMOIi.

Kaaccraeckum mpumepoM peKypcum CAy>KUT BhldmcaeHue ¢akropmaa ymcaa. PaxTo-
puaa uncaa N mpeAcTaBAseT coOON Ipou3BeAeHne Bcex IeablX yucea oT 1 go N. Hampwm-
Mep, ¢pakropmaa uncaa 3 paseH 1X2x3, nau 6. B mpuseaeHHOM HIDKe ITpMMepe IIPOTrpaMMBI
AEMOHCTPUPYeTCsl PeKypCUBHBIN CIIOCO0 BhramcAeHms ¢pakropmada yucaa. Aas cpasHeHUs B
BTy MPOTpaMMy BKAIOUEH TakK>Ke HepeKyPCUBHBIN BapMaHT BbIYMCAeHMs paKTopuasia gucaa.

// TlpocToil nmpuMep PeKypPCUM.
using System;
class Factorial {

// DTO PEKYPCUBHHEI METOI.
public int FactR(int n) {
int result;

if (n==1) return 1;
result = FactR(n-1) * n;
return result;

// DTO MUTEPALUOHHEI METO.H.
public int FactI(int n) {
int t, result;

result = 1;
for(t=1; t <= n; t++) result *= t;
return result;
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class Recursion {

static void Main () {
Factorial f = new Factorial();
Console.WritelLine ("®akTOpMasys, pPacCCUMTaHHEHE PEeKYPCUBHEM MeTOomoM.'") ;
Console.WritelLine ("®akTopuan umcjga 3 paBeH " + f.FactR(3));
Console.WritelLine ("®akTopuan umcya 4 pasen " + f.FactR(4));
Console.WritelLine ("®akTopuan umcjga 5 paBen " + f.FactR(5));

(

)

Console.WriteLine

Console.WritelLine ("®akTOpMastl, PaCCUMTAHHEE MTEPALMOHHEIM MeTomoM.") ;
Console.WritelLine ("®akTopuan umcjga 3 paBeH " + f.FactR(3));
Console.WritelLine ("®akTopuan umcya 4 pasen " + f.FactR(4));
Console.WritelLine ("®akTopuan umcya 5 paBeH " + f.FactR(5));

Hp]/[ BBITIOAHEHUN DTOM IIpOrpaMMbl I1OAyJaeTcsI CAeAyIOH_H/IIZ pesyabTar.

dakTOpPMAalEl, PACCUMTAHHLHE PEKYPCMBHBEM METOIOM.
dakTOopHMay umciia 3 paBeH 6

dakTopmain umucia 4 paBeH 24

daxTopMas umcia 5 paBeH 120

@aKTOpMaJ‘IBI, PaCCUMTaHHEIE UMTEPALVOHHBIM METOIOM.
dakTOpMAay ymcia 3 paBeH 6

daxTopmas umcia 4 paBeH 24

daxTopman umciya 5 paseH 120

IMpunnun aeiicTBus HepeKypCUBHOTO MeToga FactI () BHOAHe oueBugeH. B Hem wmc-
10Ab3yeTcs IIMKA, B KOTOPOM ulcAa, HauMHas ¢ 1, mocaejoBaTeAbHO YMHOXKAIOTCS APYT Ha
ApYyTa, TIOCTeIIeHHO 00pa3ysl ITpou3BejeHnte, daoliee ¢pakTopuaa.

A pexkypcuBHEBINI MeTO4, FactR () gelicTByeT o 0o4ee cA0XHOMY IpuHuumy. Ecan me-
TO4 FactR() BBI3BIBAETCA C apTyMeHTOM 1, TO OH Bo3BpalaeT 3HadeHue 1. B mporusHOM
caydae OH BO3Bpalilaer IpomsBegeHne FactR (n-1) *n. AAasl BBIUUMCAEHUST DTOTO TIpon3Be-
AeHUST MeTOA FactR () BBI3BIBAETCS C apryMeHTOM n-—1. D1oT MPOIIeCC IIOBTOPSETCS A0 TeX
IOp, MOKa 3HaueHNe apryMeHTa n He CTaHeT PaBHBIM 1, IOcAe 4ero u3 MpeanlAyIiuX BEI30BOB
AAHHOTO MeTOJa HauyHyT BO3BpalllaThCsl IIOAydeHHble 3HadeHUs. Hampumep, korga seramcasi-
eTcs ¢paKTOpMaa 4mcaa 2, To Ipu IepPBOM BBI30Be MeToJa FactR () IPOMCXOANUT BTOPOI €ro
BBI3OB C apryMeHTOM 1. VI3 9TOro BhI30Ba BO3BpalaeTcs 3HaueHue 1, KOTOpoe 3aTeM YMHO-
>KaeTcs Ha 2 (IIepBOHauyalbHOe 3HauyeHMe apryMeHTa n). B urore Bosppamaercs pesyabrar 2,
pasHENT (axTopuaay umcaa 2(1X2). Brrao Obl A100OMBITHO BBECTM B MeTOoa FactR() ome-
paTopHI, coaeprKaIlue BBI3OBH MeToga WriteLine (), 4TOOBI HarAsAHO IOKa3aTh YpPOBEHb
peKypcum Ipu KakAOM BbI30Be MeToda FactR(), a TakKe BBIBECTU IIPOMEXXYTOUHBIE pe-
3yABTaTHI BEIYMCAeHNA (paKTOpraja 3aJaHHOTO JrcAaa.

Korza mero BhI3BIBaeT caMoOro cebs, B CHICTEMHOM CTeKe pacIpejeaseTcs MaMATh AAS
HOBBIX A0KaAbHBIX ITIEPEMEHHBIX I ITapaMeTpPOB, U KOJ MeTOAA BLIIOAHSETCS C STUMMU HOBBI-
MM IlepeMeHHBIMI U IapaMeTpaMM C caMOro Hauyada. I[Ipyu pekypcuBHOM BhI3OBE MeTOJa He
CO3J4@eTCsl ero HOBasl KOINs, a AUIIbL MCIOAL3YIOTCSI €T0 HOBble apryMeHThl. A Ipu BO3BpaTe
U3 KaXKAOTO PeKypCUBHOIO BBI30Ba CTaphle AOKaAbHbIE IlepeMeHHble U IlapaMeTphl M3BAe-
KalOTCs M3 CTeKa, U BHIIIOAHEHUEe BO30DOHOBASETCA C TOYKU BBI3OBa B MeToJe. PexkypcusHbre
MeTOAbl MOXKHO CPaBHUTDL II0 IMPUHIUILY AEMCTBUS C IOCTEIIeHHO CXKMMAIOIIENcs U 3aTeM
PacCIpAMASIOIENICS TPy KIHOI.
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Hirke mpuBeeH ellle O4UH IIpUMep pPeKypCUM AAsl BBIBOAA CHMBOABHOI CTPOKU B 00-
patHOM mopsAKe. DTa CTpOKa 3ajaeTcs B KauyecTBe apryMeHTa peKypCHMBHOIO MeToAa
DisplayRev ().

// BHBECTU CHMMBOJIBHYI CTPOKY B OOpPaTHOM MOPAOKE, WUCIOJNb3YyS PEeKypCU.
using System;
class RevStr {

// BHBECTM CHMMBOJILHYI CTPOKY B OOPAaTHOM IOPSOKE.
public void DisplayRev (string str) {
if (str.Length > 0)
DisplayRev (str.Substring(l, str.Length-1));
else
return;

Console.Write(str[0]);

class RevStrDemo
static void Main () {
string s = "3T0 TecT";
RevStr rsOb = new RevStr();

Console.WritelLine ("McxomHas cTpoka: " + s);

Console.Write ("llepeBepHyTas crpoka: ");
rsOb.DisplayRev (s) ;

Console.WriteLine () ;

Bor k KakoOMy pe3yAabTaTy IIPUBOAVIT BBIIIOAHEHNIE€ DTOIO KOJa.

JicxomHasa CTpokKa: 9TO TeCT
[lepeBepHyTasa CTPOKa: TCET OT3I

Besikmit pas, korga BbI3bIBaeTcsl MeTo4 DisplayRev (), B HeM IPOMCXOAUT IIpOBepKa
AAVHBL CUMBO/ABHOM CTPOKM, HPeACTaBACHHON apryMeHTOM str. Ecam gamna cTpoku He
paBHa HyAIO, TO MeTO4 DisplayRev () BBI3BIBAETCs PEKYPCMBHO C HOBOJM CTPOKON, KOTO-
pas MeHbIle MCXOAHONM CTPOKM Ha OAMH CMMBOA. DTOT IIpOLIeCC IOBTOPSeTcs A0 TeX HOop,
oKa JaHHOMY MeTOAy He 6y4eT nepejaHa CTpokKa HyaeBoll AauHebl. Ilocae »Toro nauner-
Csl pacKpy4mBaThCsl B obpaTHOM MOpsIAKE MEeXaHM3M BCEX PEeKYPCHBHBIX BBI3OBOB MeTOJa
DisplayRev().]IpM BO3BpaTe M3 KaXXAO0rO TaKOIO BBI30Ba BBIBOAUTCS IIEPBBIN CUMBOA
CTPOKM, IIpeACTaBAEHHON apIryMeHTOM sStr, a B UTOTe BCs CTPOKa BBIBOAUTCS B OOpaTHOM
opsiAKe.

PexypcuBHBIE BapuaHTBI MHOTMX HpPOLieAyp MOTYT BBIIOAHSTHCS HEMHOTO MeAJeHHee,
YeM UX UTEepalMOHHbIE DKBUBAJAEHTBHI M3-3a AOIIOAHUTEABHBIX 3aTPaAT CUCTEMHBIX PeCypCoB
Ha HeOAHOKpaTHbIe BBI3OBBI MeToga. Ecam >kKe Takymx BBI3OBOB OKa>KeTCsl CAMUIIIKOM MHOIO, TO
B KOHEYHOM UTOTre MOXKET OBITh IeperioAHeH CUCTEMHBIN CTeK. A IOCKOABKY ITapaMeTphl U
AOKaJbHbIE TI€peMeHHbIe PEeKYPCUBHOIO MEeTOJa XPAHATCS B CUCTEMHOM CTE€Ke M IPU KaK-
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JO0M HOBOM BBI30BE DTOTO METOJAa CO3JAeTCs MX HOBas KOMMs, TO B KaKOV-TO MOMEHT CTeK
MO>XXeT OKa3aThCsA MCYepIIaHHBIM. B ®TOM caydJae BO3HMKaeT MCKAIOYMTeABHAs CUTYaIlus,
n oOwesaseikoBast ucnoansAomas cpega (CLR) remepupyer cOOTBETCTBYIOIee MCKAIOUEHNe.
Ho Gecrioxontncsa 00 9TOM IpUAETCA AMIIL B TOM CAydae, eCAM PeKypCuBHas IpoIiejypa
BBITIO/HAETCST HeTIPaBUABHO.

I'1aBHOE ITpeMMYIIIECTBO PeKypCuH 3aKAIOUaeTcsl B TOM, UTO OHa ITO3BOAsIET peaan3oBaTh
HEKOTOpLIe aATOPUTMBI sCHee M IIPOIle, 9YeM WTepaljMOHHBIM criocoooM. Hampumep, aa-
TOpUT™M OBICTPOM COPTUPOBKM JOBOABHO TPYAHO peaAr3oBaTh MTePAIjMOHHBIM CIIOCOOOM.
A HeKOTOpHIe 3ajady, HallpUMep MCKyCCTBEHHOTO MHTeAAeKTa, OYeBUAHO, TPeOyIOT MMEeHHO
PEKYPCHMBHOTO pellIeHn.

IIpy HammcaHUM PeKYPCHBHBIX METOAOB CJeAyeT HeIlpeMeHHO yKa3aTh B COOTBETCTBY-
IOIIfeM MecTe YCAOBHEIN oIlepaTtop, HampumMep if, 94ToOH opraHmM3oBaTh BO3BpaT M3 METO-
Aa Ge3 pexkypcun. B mpoTmBHOM caydae BO3BpaTa M3 BBI3BAHHOTO OAHaXKABI PEKypPCUBHOTO
MeToZa MOXeT BooOie He Ipousoitn. ITogo0HOro poga ommOKa BecbMa XapaKTepHa A4S
peaamsanuy peKypcuy B NpaKTHUKe IIPOrpaMMMPOBaHM:A. B ®ToM caydae peKOMeHAyeTcs
I10AB30BaThCA OIepaTopaMl, COJAep>KalllMM BBI3OBBI MeToJa WriteLine (), 9TOOBI cae-
AUTH 3a IIPOVCXOASAIIUM B PeKypCMBHOM MeTOAe M IIpepBaTh €TO BBHIITOAHEHUe, eCAM B HeM
0OHaPY>KUTCS OIMOKa.

NMpumeHeHMe KnoYeBOro cnoBa static

Mnoraa tpebyercst onpeAeAnTh Takoil 4AeH Kaacca, KOTOPLI OyAeT MCII0Ab30BaThCs He-
3aBICHMO OT BCeX OCTaAbHBIX OOBEKTOB HTOTO Kaacca. Kak mpasmao, 40CTyn K 4JeHy Kaac-
Ca OpraHM3yeTCs TOCPeACTBOM OOBeKTa DTOTO Kaacca, HO B TO K€ BpeMs MOXKHO CO34aTb
YJeH Kaacca AAsS CaMOCTOSITeABHOTO IIpMMeHeHUs Oe3 CCBLAKM Ha KOHKPETHBIN 9K3eMILASIP
oOpexTa. /as TOTo 94TOOH CO34aTh TaKOM 4YJeH KJAacca, AOCTaTOYHO yKa3aTh B CAMOM Hadale
ero o0OBsABAEHNS KAIOUEBOE CA0BO static. Ecam yaeH xaacca oObsaBAsIeTCS KaK static, TO
OH CTaHOBUTCA AOCTYIHBIM JO CO3AaHMS AIOOBIX OOBEKTOB CBOETo Kaacca M 0e3 CChIAKM Ha
KaKoM-HIUOYAb 00BeKT. C IIOMOIIBIO KAIOUeBOTO CA0Ba static MOKHO OOBABAATH Kak ITepe-
MeHHbIe, TaK 1 MeToAsl. Hanboaee XapakTepHBIM IIpUMepOM 4JeHa TMIIa static CcAyXuT
MeToA Main (), KOTOPHII OOBABAAETCA TaKOBBIM ITOTOMY, YTO OH JOA’KEH BBI3BIBATBCS OIIe-
PaLIOHHON CUCTEMO B CAMOM HadaAe BHIITOAHSEMON IIPOrpaMMEL.

A2 TOro 4ToOBI BOCIIOAB30BaThCS UYAEHOM THUIIA static 3a mpegeaaMm KaAacca, 40CTa-
TOYHO yKasaTh MM 9TOTO KAacca C olepaTopoM-Toukoir. Ho cosgaBaTts 0O6BeKT 445 9TOTO He
HY>XHO. B aeiicTBUTeAbHOCTM 4AeH TuIa static oOKasplBaeTCsl AOCTYIHBIM He IIO CChLAKe Ha
OOBEKT, a IT0 MIMeHM CBOero Kaacca. Tak, ecan TpeOyercs mpucBouTh 3HadeHue 10 mepemen-
HOM count Tuma static, sSIBASIOMIENCS 4A€eHOM KJAacca Timer, TO A4Sl DTOM LeAU MOXKHO
BOCITOAb30BaThCS CAEAYIOLIEN CTPOKON KOJa.

Timer.count = 10;

Ota Ppopma samucy 1MoA00Ha TOM, YTO MCIOAB3YETCA AAS AOCTyIa K OOBIYHBIM ITepeMeH-
HBIM DK3eMIIAsIpa ITOCPeJCcTBOM OOBeKTa, HO B Hell yKas3bIBaeTCsA MM KJacca, a He OOBeKTa.
AHaZ0TMYHBIM 00pa3oM MOXKHO BBI3BaTh MeETO/, THIIa static, MCIIOAB3ysS MMs Kaacca U
oIepaTop-TOUKY.

ITepemennsle, oObsABAsleMble Kak static, o cymjecTsy, ABAsIOTCS Tao6aabHpiMU. Kor-
Aa Xe OOBEKTH OOBABASIIOTCI B CBOEM KJacce, TO KON IepeMeHHOV Tuia static He
coszjaeTcs. BMecTo 9TOro Bce ®K3eMIIAAPBI KAacca COBMECTHO IT0AB3YIOTCS OAHOM M TOM >Ke
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nepeMeHHOI Tuna static. Takas mepemeHHas MHUIIMAAU3NPYETCS Ilepe, ee IpUMeHe-
HueM B Kaacce. Korga ke ee MHMIIMaAM3aTOp He yKasaH sBHO, TO OHa MHMUIIMAAUZUPYETCS
HYy/A€BBIM 3Ha4Y€HMEeM, eCAM OTHOCUTCS K YMCAOBOMY THUITY AAHHBIX, ITYCTHIM 3HAYEHUEM,
€CAU OTHOCUTCSI K CCBIAOYHOMY THUILY, AU K€ AOTUYEeCKUM 3HauyeHueM false, ecam OTHO-
cutcsa K tuiy bool. Takmm o6pa30M,nepeMeHHLm TUIla static Bcerga MMeKOT KaKoe-TO
3HaueHUe.

Metoa Tuita static oTanmdaercs OT OOBIYHOTO METOAa T€M, UTO €0 MO>KHO BBI3BIBATh I10
MMeHM ero KJacca, He cOo3JaBasl 9K3eMILASp oObekTa 9Toro kaacca. Ilpumep Takoro BbI3oBa
Y>XKe IPUBOAUACS paHee. D710 OBIA METOZ4 Sgrt () Tuila static, OTHOCAIIMIICS K KAaccy
System.Math u3 crangaptHoit 6ubanorexn kKaaccos C#.

Husxe npuBeseH npumep IporpaMMbl, B KOTOPOIL OOBSIBASIIOTCS IepeMeHHas1 M MeTOA
Tuma static.

// Vicnosib30BaTh MomuduraTop static.
using System;
class StaticDemo {

// TepemeHHas twumna static.
public static int Vval = 100;

// Meron Tumna static.
public static int ValDiv2 () {
return Val/2;

class SDemo {
static void Main() {

Console.WritelLine ("McxomHOoe 3HaUeHMe OepeMeHHOM " +
"StaticDemo.Val paBuo " + StaticDemo.Val);

StaticDemo.Val = 8;
Console.Writeline ("Tekyumee 3HauYeHMe IepeMeHHOM" +

"StaticDemo.Val paBuo " + StaticDemo.Val);
Console.WriteLine ("StaticDemo.ValDiv2(): " + StaticDemo.ValDiv2());

Brinmoanenue »toit IIporpaMMbl IIPUBOJAUT K CA€AYIOINEMY pe3yAbTaTy.

llcxopmHoe 3HaueHMe nepeMeHHOM StaticDemo.Val pasro 100
Tekymee 3HadyeHMe nepeMeHHOM StaticDemo.Val pashHO 8
StaticDemo.ValDiv2 () : 4

Kaxk caeayeTr U3 IIPpUBEACHHOIO BbIlle pe3yabTaTa, II€peMeHHas TuIla static MHUIIa-
ANBNPYETCIT A0 CO3AaHNA A1000r0 OOBEKTa ee Kaacca.
Ha IIprMeHeHe MeToA0B TUIIa static HaKAaAbIBa€TCs P4 CAAYIOMINX orpaHquHmZ.

* B MeToge Tmma static A0AXKHa OTCYTCTBOBATh CCHLAKA this, IMOCKOABKY TaKoOil Me-
TOA, He BHIIIOAHSIETCS] OTHOCUTEABHO KaKOro-A1udo o0bheKTa.
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* B Mmeroge Tuna static gomyckaeTcsi HEIOCPEACTBEHHBIN BBI3OB TOABKO APYTUX Me-
TOAOB THIIa static, HO He MeToJa DK3eMIIAspa M3 TOIO caMOrIo >Ke Kaacca. Jeao B
TOM, YTO METOABI DK3EMILAApa ONepUPYyIOT KOHKPETHBIMM OOBEeKTaMI, a MeTOJ, THUIla
static He BBI3BIBaeTCSA A4 oOnekTa. CaegoBaTeabHO, y TAKOTO METOAA OTCYTCTBYIOT
OOBEKTEI, KOTOPBIMI OH MOT OBI OIIepIpPOBaTh.

¢ AHa/O0rMYHBIEe OTPaHMYEHNs HaKAaAblBAIOTCA Ha JaHHBIe Tuma static. Jas meroga
Thma static HeEIoCpeACTBEHHO AOCTYIIHBIMIU OKa3bIBAIOTCS TOABKO APYIVIe AaHHBIE
Tuna static, ompegeaenHsle B ero kaacce. OH, B 4aCTHOCTU, HE MOXKeT OIlepUpOBaTh
IIepeMeHHON DK3eMILAspa CBOero KAacca, IIOCKOABKY y Hero OTCYTCTBYIOT OOBLEeKTHI,
KOTOPBIMI OH MOT OBI OIIepIpPOBaTh.

Huoxe nmpuBeseH npumep Kaacca, B KOTOPOM HeJOIIyCTUM MeToJ, ValDivDenom () Tuma
static.

class StaticError {
public int Denom = 3; // ofuuHas NepeMeHHas 3K3eMIIApa
public static int Val = 1024; // craTuyueckas NepeMeHHas

/* Oumbka! HernoCcpenCTBEHHEIM HOCTYN K HECTaTUUECKON
[IepPEeMEeHHOM M3 CTaTHMYeCKOI'O0 MeTOoHa HemNomyCcTum. */
static int ValDivDenom() {
return Val/Denom; // He MNOOJEXUT KOMIMJIALMM!

B sanHOM mpuMepe kKoga Denom ABAsIeTCS OOBIYHON IIepeMeHHOM, KOTopas HeJOCTyIIHa
u3 MeToga Tuma static. Ho B To ke BpeMs B 5TOM MeTOAe MOXKHO BOCIIOAb30BaThCsl Ilepe-
MeHHOI1 Val, ITOCKOABKY OHa OObsABAeHa Kak static.

AmnazormyHasi ommOKa BO3HMKaeT IPH IOIMBITKE BbI3BAaTh HeCTaTMYeCKUII MeTOA U3 CTa-
TIUYECKOTO MeTOJa TOTO JKe CaMOTO KJacca, KaK B IIPUBeACHHOM HIDKe IIpuMepe.

using System;
class AnotherStaticError ({

// HecTaTuueckmii MeTOI.
void NonStaticMeth () {
Console.WriteLine ("B MmeTome NonStaticMeth()."):;

’

/* Oumbka! HemoCpeOCTBEHHENT BHB3O0B HECTATHMUECKOTO
MeToma M3 CTAaTUYECKOTO MEeTOIa HeNONyCTuMm. */

static void staticMeth () {

NonStaticMeth(); // He NOOJIEXUT KOMIIMIIALINMA !

}

B aaHHOM caydae ITOIIBITKa BBI3BaTh HeCTaTMUIECKUII MeTO/ (T.e. METOJ DK3eMILAApa) U3
CTaTHYECKOTO MeTOJa MPUBOANT K OIINOKe BO BpeMs KOMIIMASIIUIA.

Caeayer 0cobO ITOAYEpPKHYTh, YTO U3 MeTOAa TUIla static HeAb3sl BHI3BIBATHL METO-
ABl DK3eMIIAsIpa M IIOAy9aTh AOCTYII K TIepeMeHHBIM DK3eMILAApa ero Kaacca, Kak DTO
ODOBIYHO JeaeTcsl IOCPeACTBOM OODBEKTOB AAHHOTO Kaacca. VI oObscHAeTcsa ®To TeM, 4TO
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Oe3 YKazaHn:sI KOHKPETHOTO oOBeKTa epeMeHHasI AN METOJ DK3eMIIAsdpa OKa3bIBAIOTCI

HEAOCTYIITHbIMI. HaanMep, l'IpI/IBeAEHHI)HZ HIIKe Q)parMeHT Koga CYmnTaeTcs COBEepPHIEHHO
BEPHDBIM.

class MyClass {

// HecTaTuMUeCKU MeToI.
void NonStaticMeth () {
Console.WriteLine ("B meTome NonStaticMeth().");

}

/* HecTaTHMUECKMI METOI MOXeT OBTL BHS3BAaH U3
CTATUUYECKOTO MEeTOZa I[I0 CChUIKE Ha O6bekT. */

public static void staticMeth (MyClass ob) {

ob.NonStaticMeth(); // Bce BepHoO!

}

B sannoMm npumepe meTog NonStaticMeth () BeI3BIBaeTCS M3 MeToda staticMeth ()
IO CCBLAKE Ha OOBEKT ob Turia MyClass

IToas Tmma static He 3aBMCAT OT KOHKPETHOTO OOBEKTa, U MTODTOMY OHM YAOOHBI A4S
XpaHeHUsa MHpOpManuy, IPUMEHNMOI KO BceMy Kaaccy. Hipke mpuseaeH mpumep mpo-
TpaMMEI, 4eMOHCTPUPYIOIIel IMOA0OHYIO cuTyaruio. B »Toi1 mporpamme moae tnma static
CAYXUT AASl XpaHeHUs KOAMYeCTBa CyIeCTBYIOIIUX OOBeKTOB.

// Vicnosb30BaTh Mojie Tuna static musg momcueta
// BK3EeMIUISPOB CYyWECTBYIMX OOBLEKTOB.

using System;

class CountInst {
static int count = 0;

// VIHKpeMeHTMpPOBAaThb I[IOLCYEeT, KOTHa CO3IaeTcs OOLEeKT.
public CountInst () {
count++;

}

// IleKpeMeHTMPOBATL I[ONCUET, KOTIa YHUMUTOXAeTCd OOBEeKT.
~Countlnst () {
count--;

}

public static int GetCount () {
return count;

class CountDemo {
static void Main() {
CountInst ob;

for(int i=0; 1 < 10; i++) {
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ob = new CountInst();
Console.WriteLine ("Texkymmit nomcueT: " + CountInst.GetCount());

BrimoaHeHme 9TOM IIporpaMMBel IIPMBOAUT K CA€AYIOIIEMY pe3yAbTaTy.

Texymmi nomcueT: 1
Texymmy nomcueT: 2
Texyuwmuy noxcueT: 3
Texymmit nomcueT: 4
Texywmuy noxmcueT: 5
Texkywmuy rnoxcueT: 6
Texymmi nomcueT: 7
Texywmuy noxcueT: 8
Texyumy noncuer: 9

1

Texywmit noncuer: 10

Besikunin pas3, Korda Co34aeTcs 00beKkT Tuna CountInst, VHKPEMEHTUPYeTCs 11oAe count
tna static. Ho Bcakmit pas, xorga Takoil OoOBeKT YyTMAU3UpPYeTCs, Iode count Jekpe-
mentupyercsa. CaeaoBaTeabHO, II0ode count Bcerja COAEP>KUT KOAMYECTBO CYIeCTBYIOITUX
B HaCTOAIINMI MOMEHT OOBEeKTOB. Il TO CTaHOBUTCS BO3MOXKHBIM TOABKO H1arogaps MCIOAb-
30BaHMIO TIOAsA THIa static. AHaAOIWYHEBIN ITOACYET HeAB3sl OPTAaHM30BATh C ITOMOIIBIO
IlepeMeHHO DK3eMILAsIpa, IIOCKOAbKY OH MMeeT OTHOIIIeHMe KO BCeMy KAacCy, a He TOABKO K
KOHKPeTHOMY 9K3eMIIAIPYy 0ObeKTa DTOTro Kaacca.

Hiuoxe npusegen eirie oguH OpuMep OpUMEHEHIs CTaTMUeCKUX 4AeHOB Kaacca. Panee B
DTOI raaBe OBLAO IOKa3aHO, KaK OOBEKTHI CO34AI0TCA C moMompio ¢abpuky Kaacca. B Tom
npuMepe ¢gabprka Obl1a HeCTaTMYECKNM METOAOM, a BTO O3Ha4alo, 4YTo $pabpMIHBI MeTOJ
MO>KHO OBIAO BBI3HIBATH TOABKO ITO CCHIAKE Ha OOBEKT, KOTOPBIN HY>KHO OBLIO IIpejBapm-
TeApHO co3jaTh. Ho $pabpuxy kaacca aydire peaamsoBaTh Kak MeTOA THIIa static, 4Tto gact
BO3MO>KHOCTH BBI3HIBAaTh DTOT (paOpMIHEIN MeTOJ, He Cco3jaBas HEeHY>XXKHBII 00BeKT. VImeHHo
9TO yAydIlleHue ¥ OTpaXkeHO B IIpMBeJeHHOM HIIKe M3MEHEHHOM IIpuMepe ITpOrpaMMEL,
peaamnsyiomier padpuUKy Kaacca.

// VIicrnoJsib30BaThL CTaTHUUYeCkyn (Gadpuky KJjacca.
using System;

class MyClass {
int a, b;

// Coszmarb dabpuky mna kjacca MyClass.

static public MyClass Factory(int i, int J) {
MyClass t = new MyClass();

t.a
t.b = 3

return t; // BO3BpaTuUTh OOBEKT

public void Show() {
Console.WriteLine("a mw b: " + a + " " + b);
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}
class MakeObjects {
static void Main () {

int i, 3j;

// ChopMupoBaTh OOBEKTH, UCIOJb3ysa OGaOPUKY .

for (i=0, 3=10; i < 10; i++, j--) {
MyClass ob = MyClass.Factory(i, j); // cosmaTb OOBEKT
ob.Show () ;

}

Console.WriteLine () ;

B sToM BapmaHTe ImporpaMMbl PpaOpUYHBINT MeToA Factory () BBI3HIBAETCSA ITO MMEHM
€ro KJacca B CAe4yIOIell CTpOKe KoJa.

MyClass ob = MyClass.Factory (i, j); // cosmaTrb OOBEKT

Teneps HeT HEOOXOAUMOCTHU CO34aBaTh OOBEKT KAacca MyClass, Iepe TeM Kak II0Ab30-
BaThCs PabPUKOI BTOTO Kaacca.

CrtaTtnyeckue KOHCTPYKTOPbI

KoHcTpykTOp MOXKHO Takke OOBsSBUTh Kak static. Crarmyeckmii KOHCTPYKTOP,
KaK IIpaBUAO, UCHOAL3YeTCS A4Sl WHUIMAAM3AUUM KOMIIOHEHTOB, IIPUMEHSIeMBIX KO
BCceMy KJacCy, a He K OTAeAbHOMY DK3eMIIAApPy OOBbeKTa 9Toro Kaacca. ITosTomy daeHsI
KJacca WHMIMAAWSUPYIOTCA CTaTUYECKUM KOHCTPYKTOPOM A0 CO3JaHMs KaKUX-AMOO
00BeKTOB ®TOro Kaacca. Hipke mpusedeH IpOCTON HpuMep IpPMMEHEHUs CTaTIIecKOro
KOHCTPYKTOpa.

// TIPUMEHUTL CTATUUECKUM KOHCTPYKTOP.
using System;

class Cons {
public static int alpha;
public int beta;

// CTaTryeckuil KOHCTPYKTOP.
static Cons () {
alpha = 99;
Console.WritelLine ("B cTaTMyecKOM KOHCTpPpyKTope.");

}

// KOHCTPYKTOP 3K3EeMILIApPA .
public Cons () {
beta = 100;
Console.WritelLine ("B xOHCTpPpyKTOpe skzeMmusapa.");
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class ConsDemo {
static void Main () {
Cons ob = new Cons{();
Console.WritelLine ("Cons.alpha: " + Cons.alpha);
Console.WriteLine ("ob.beta: " + ob.beta);

Hp]/[ BBITTOAHEHMN DTOIO KOJa I10AY4aeTC:sT CAeAyIOH_U/II?I pe3yapTar.

B cTaTM4YeCcKOM KOHCTPYKTOPE.
B KOHCTpYyKTOpE 3K3eMIIdpa.
Cons.alpha: 99

ob.beta: 100

O6paTI/ITe BHIIMaHNeE Ha TO, YTO KOHCTPYKTOP THUIIa static BbI3BIBAETCS aBTOMaTU4YeCK!,
KOTrda KJAacc 3arpy>kaeTcsi BIIEpBbIe, IIPMYIEM A0 KOHCTPYKTOpaA DK3eMIIAIpa. 3 »TOoro Mox-
HO caeAaaTb 0ozee O6I_T_U/II7I BBIBOA: CTaTUYECKUI KOHCTPYKTOP AOAKE€H BBIITOAHSTHCIA A0 AIO0-
6oro KOHCTPYKTOpa DK3eMIIAsgIpa. Boaee TOIO, y CTaTMYECKMX KOHCTPYKTOPOB OTCYTCTBYIOT
MO,ZLI/I(l)I/IKaTOpI)I AOCTyIla — OHM ITOAB3YIOTCSA AOCTYIIOM IIO YMOAYaHMIO, a CAeA0BaTeAbHO,
UX HEAb351 BbI3bIBATDH V3 IIPOrpaMMBbl.

CTtaTunyeckue Knacchbl

Kaacc MmoxHO 00bsaBAsATH Kak static. Cratumyeckmii Kaacc obaasaer ABYMSI OCHOBHBI-
MW CBOVICTBaMI. Bo—nemex, O6"I>€KTI)I CTaTU4YEeCKOIo KAaaccCa CO34aBaTh HEAB3SI. " BO-BTOpI)IX,
cTaTUYeCKni1l Kaacc AOAKEeH CO,ZLep)KaTI:. TOABKO CTaTn4deckme 4YAeHBbI. CTaTI/I‘IECKI/Iﬁ[ Kaacc
CO34@€eTCsl 10 NPUBEAEHHON HIUIKe (])opMe OOBSIBAEHUST KAacca, BUAOUIMEHEHHON C IIOMO-
IIIBIO0 KAIOUYEBOTO CA0Ba static.

static class mms knacca { // ...

B Takom Kaacce Bce 4A€HBI A0AXKHHI OBIThL OOBsABAEHH Kak static. Beap ecam xaacc cra-
HOBUTCsI CTaTUYECKUM, TO HTO COBCEM He O3HayaeT, YTO CTaTMUYECKMMU CTaHOBSTCS U BCE €ero
YJEHBL.

CraTmyeckne KAacchl NPUMEHSIOTCS TIAaBHBIM 0Opa3oM B ABYX cAydasx. Bo-TiepBbIx,
CTaTuMJeckmii Kaacc TpebyeTcss mpm cosjaHmm Memoda pacuiuperus. MeToapl pacmmpeHns
CBsA3aHBI B OCHOBHOM c sA3bIKoM LINQ 1 mosTtomy mogpoOHee paccMaTpuBaloTcsl B raase 19.
U BO-BTOpEBIX, CTaTUYECKMUIT KAACC CAYXKUT A4Sl XPaHEHMS COBOKYIIHOCTM CBSI3aHHBIX APYTL C
APYTOM CTaTHMYeCKUX METOAOB. VIMEHHO ®TO ero IpMMeHeHNe I pacCMaTPUBaeTCs HIDKe.

B nmpuseaeHHOM HIMKe IpuMepe HIporpaMMmbl Kadacc NumericFn Tuma static cay-
KUT A4Sl XpaHEHUs Ppsja CTaTUYeCKUX MeTOAOB, ONepUPYIOIIMX YMCAOBBHIM 3HaueHUEM.
A TIOCKOABKY BCe UAeHHI KAacca NumericFn oObsABAEHBI KaK static, TO DTOT Kaacc Takxke
OOBsIBAEH KaK static, YTOOBI MCKAIOUUTH ITOAy4YeHNe DK3eMIIAIPOB ero oObekToB. Takmm
obpaszomM, Kaacc NumericFn BBIIIOAHSET OPTaHM3AI[MOHHYIO POAb, IIPeAOCTaBAssd yAOOHDIE
CpeACTBa 4451 TPYIIIMPOBAHNS AOTUYECKM CBA3aHHBIX METOAOB.

// TpOONEeMOHCTPYPOBATH IPMMEHEeHMEe CTAaTUUECKOT'O KJjlacca.

using System;
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static class NumericFn ({
// Bo3BpaTuTh OOpPATHOE UMCJIOBOE 3HAUEHME.
static public double Reciprocal (double num) {
return 1/num;

// Bo3BpaTuTh OPOOHYK UYACTb UMCJIOBOT'O 3HAUESHMI.
static public double FracPart (double num) {
return num - (int) num;

// BO3BpaTUThL JIOTMUECKOE 3HAUeHMe true, ecyiM YUCIJIOBOE
// 3HaueHye MEepPEeMEeHHOM NuUmM OKaXEeTCH UEeTHLIM.
static public bool IsEven (double num) {

return (num % 2) == 0 ? true : false;

// BO3BpaTUTh JIOTMUECKOE 3BHAaueHMe true, eciy UucJoBOe
// BHaueHMe [epPeMEeHHOM NuUm OKaXeTCSd HEUEeTHBIM.
static public bool IsOdd(double num) {

return !IsEven (num);

class StaticClassDemo {
static void Main() {
Console.WritelLine ("OBpaTHas BeaMumHa umciyia 5 paBHa " +
NumericFn.Reciprocal (5.0));
Console.WritelLine ("Ipo6GHas uyacTb uucya 4.234 paBHa " +
NumericFn.FracPart (4.234));

if (NumericFn.IsEven (10))
Console.WriteLine ("10 — ueTHoOe umcyo.");

if (NumericFn.IsOdd(5))
Console.WriteLine ("5 — HeueTHOe uwmcjo.");
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// Dajnee ciemyeT MOMBITKA CO3IOAaTh BK3eMIUIAp o6bekTa kjiacca NumericFn,

// YWTO MOXeT CTaTh NPUYMHON NOABJIEHUS OMMOKM.
// NumericFn ob = new NumericFn(); // Oumbxa!

Bor x kakoMy pesyabTaTy IpUBOANUT BBIIIOAHEHIE DTON IIPOrPaMMBI.

OBbpaTHas BesuumHa Ymcia 5 pasHa 0.2
IpobHas uyactTb umcyia 4.234 pasHa 0.234
10 — yeTHOe UYMCIIO.

5 — HedYeTHOe YMCJIO.
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Ob6paTtute BHMMaHNE Ha TO, YTO IIOCA€AHAS CTpOKa IIPUBEJEHHOI BBIIIE IIPO-
rpaMMBI  3aKoMMeHTHMpoBaHa. Kaacc NumericFn sABAfeTCSA CTaTMYECKMM, U IIODTOMY
A00as IOMBITKa CO34aTh OOBEKT DTOTO KJdacca MOXKeT IIPMBECTM K OIIMOKe BO BpeMs
komrmAsuyy. Omuokoit OyAeT TakKe CUMTAThCS IIOIBITKA CAelaTh HeCTaTMYeCKUM 4YAeH
Kaacca NumericFn.

W mocaeanee 3amedaHme: HECMOTPsI Ha TO, YTO A4S CTaTUYECKOTO KJAacca He AOITyCKaeTCst
HaAn4gye KOHCTPYKTOpa DK3eMILAAPa, Y HeTO MOXKeT OBITh CTaTUIeCKUIT KOHCTPYKTOP.



[leperpyska o

sa3pike C# aoITyckaeTcsl oIpeAeAsTh Has3HadeHUe Olle-

paropa IO OTHONIEHMIO K CO3JaBaeMOMYy KaacCy. DTOT

IpoLlecC Ha3bIBaeTCsl nepezpyskoil onepamopos. baaroaa-
pA meperpyske pacmmpsiercs cepa IpUMeHEHUS oIlepaTopa
B Kaacce. IIpu 9TOM gelicTBue omnepaTropa II0AHOCTLIO KOHTPO-
AVIPYeTCsl U1 MOXKeT MEHATLCS B 3aBUCUMMOCTU OT KOHKPETHOTO
kaacca. Hampmmep, omepatop + MOKET WUCIIOAB30BATLCA AAS
BBOAa OOBEKTa B CBA3HBIN CITVICOK B OAHOM KJacce, TAe oIlpeje-
ASIeTCSI TAaKOM CIMCOK, TOTAa Kak B APYTOM KJAacce ero Ha3Hade-
HIe MOXKeT OKa3aThCsl COBePIIIEHHO MHBIM.

Koraa oneparop neperpyskaercs, Hu O4HO U3 €ro IepBOHa-
YJa/bHBIX HazHaueHM He TepseTcs. OH IIPOCTO BBITIOAHAET ellle
O/Hy, HOBYIO OIlepariii0 OTHOCUTEALHO KOHKPETHOTO OOBLeKTa.
ITosTOMY Teperpyska orepaTopa +, Hampumep, Aas odpaboT-
KU CBSI3HOTO CITMICKa He MEHseT ero Ha3HadyeHMe 10 OTHOIIIEHUIO
K IIeABIM YUCAAM, T.€. K UX CAOKEHUIO.

T'2aBHOE MpeuMyILeCTBO Heperpysky OIepaTOpOB 3aKAIoua-
€TCcsl B TOM, YTO OHa II03BOASeT I1A1aBHO MHTErpUpoBaTh KAace
HOBOTO TMIIa B Cpedy IporpaMmmuposaHns. ITogobHoro poga
paclumMpsIeMOCTh  TUIIOB  SBASI€TCS  Ba’KHOU  COCTaBASIOIIEN
9P PEeKTUBHOCTI TaKOTO OOBEKTHO-OPMEHTUPOBAHHOTO s3BIKa
nporpammuposanns, kak C#. Kak Toapko 445 Kaacca ompee-
ASIOTCA  OIepaTOphl, HOABASETCS BO3MOKHOCTh OIepUpPOBaTh
OOBEeKTaMM DTOTO KAacca, MCIIOAB3YsI OOBIYHBIN CHMHTaKCHC BBI-
paxermii B C#. Ileperpyska omepaTopoB sABAsS€TCA OAHOM U3
CaMBIX CMABHEBIX CTOPOH s13b1Ka CH.




270 Yactb . Asbik C#

OcHoOBbI neperpy3ku ornepaTtopoB

ITeperpyska omepaTOpOB TeCHO CBsi3aHa C IIePerpy3Koil MeTOAOB. Jas Ieperpys3ku olle-
paropa cAy>XKUT KAIO4eBOe CAOBO operator, oIpeeAasiollee 0nepamopHuitl Memod, KOTOPBIit,
B CBOIO O4YepeAb, OIpeJeaseT AelCTBYe OIlepaTopa OTHOCUTEABHO CBOETO KAacca.

CymectByioT Ase (POPMBI OIlepaTOPHBIX METOAOB (operator): ogHa — AAd YHapHBIX
omepaTopos, Apyras — Aas ouHapHbx. Hioke mpusesena obmas popma 4450 KaXAOM pas-
HOBUAHOCTU DTUX METOJ0B.

// Obmas bopMma Nneperpy3KyM yHAPHOTO oliepaTopa.
public static BoszBpamaemeni Tumn operator op (THI HnapaMeTpa ONEpPaHm)

// onepauun

// Obmas bopMa neperpy3ky OMHAPHOTO OIepaTopa.
public static BoszBpamaemen: Tun operator op (rtun_napamerpal onepanzpl,
Tul napamerpal omnepaHnZ)

{

// omnepauumn

3/ech BMeCTO 0p TIOACTaBASIETCs IIepeTpy>KaeMbIll OIlepaTop, HallpuMep + UAK /; a Bo3-
BpamaeMsri Ty 0003HadaeT KOHKPETHEIN TUIT 3Ha4eHNs, BO3BpaIllaeéMOro yKa3aHHOI OIle-
parmeit. DTo 3HaYeHUe MOXXeT OBITh A1000TO THIIa, HO 3a9acTyI0 OHO YKa3bIBaeTCs TaKOTO Ke
THUIIa, KaK M y KJAacca, 4451 KOTOPOTO IeperpykaeTcs oreparop. Takas KoppeAsIus yIrpo-
IjaeT IIpUMeHeHNe Teperpy>kaeMBIX OIlepaTOpOB B BEIpa’KeHIIX. /A5 YHapHEIX OIlepaTOpOB
onepaHz 00O3HaYaeT IepejaBaeMBbIl OIlepaHJ, a AAs OMHapHBIX OIepPaTOPOB TO Ke caMoe
0003HavaloT onepaunl u onepaxn?. ObpaTnTe BHUMaHUE Ha TO, YTO OIepaTOpPHEIE MeTO-
ABL AOAKHBI UMeTh 00a TuIla, public u static.

Tumn orrepanga yHapHBIX OIIepaTOpOB AOAXKeH OBITh TaKUM >Ke, KaK M y KAacca, 445 KO-
TOPOTO Ileperpy>KaeTcsl ornepaTop. A B OMHApPHBIX OIlepaTOpax XOTs OBl OAMH U3 OIlepPaHAOB
AOAXeH OBITh TaKOTO >Ke TMIIa, Kak 1 y ero kaacca. CaeaosareapHo, B C# He AOITycKaeTcs
reperpyska AI0OBIX OITepaTOpOB A4 OOBEKTOB, KOTOPHIE emfe He Ob1AM cosjaHbl. Hampuwmep,
Ha3HaueHIe ollepaTopa + HeAb3s ITepeolipeAeAUTh A4 DA€MEeHTOB TUITa int MAM string.

W eme oaHO 3aMeyaHMe: B ITapaMeTpax oIlepaTopa HeAb3sl MCIOAb30BaTh MOAMPUKATOP
ref mam out.

Meperpyska 6UHapHbLIX onepaTopoB

Aast TOro 4toObl IIPOAEMOHCTPUPOBATh NPUHIUII AeVICTBUS Ileperpy3ku OIepaTOpOB,
HayHeM C IPOCTOro IpuMepa, B KOTOPOM Ileperpy>KaloTcs ABa oleparopa — + u -. B mpu-
BeJEHHOI HIDKe IporpaMmMe cosjaeTcsa Kaacc ThreeD, codepsKaliuii KOOpAMHATBI OOBeKTa
B TpexMepHOM IipocTpaHcTse. Ileperpy>kaemelil onepaTop + ckAaablBaeT OTAeAbHBIE KOOP-
AUHATHI OAHOTO OOBeKkTa Tuma ThreeD ¢ KOOpAMHAaTaMIU APYTOTO. A IleperpysKaeMBblil oIle-
paTop - BBIUMTaeT KOOPAUHATHI OAHOTO OObeKTa 13 KOOPAVMHAT APYTOTO.

// TpuMmep neperpy3Ky OMHAPHEX ONEPaTOPOB.

using System;
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// Krmacc mjsa XpaHeHUS TPEeXMEPHBEIX KOOPAMHAT .
class ThreeD {

int x, vy, z; // TpexMepHEE KOOPIMHATEH

public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; y = J; z = k; }

// Teperpy3uTb OMHAPHBI ONepaTop +.
public static ThreeD operator + (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();

/* CJIOXMTBH KOOPIMHATH IBYX TOYEK M BO3BPATUTL pPe3yJbTar. */

result.x = opl.x + op2.x; // OTM ONEPATOPHBEIIOIHIOT
result.y = opl.y + op2.y; // LEJOUYMCIIEHHOECJIOXEeHHE,
result.z = opl.z + op2.z; // COXpaHss CBOE MUCXONHOE HA3HAUEHNE.

return result;

}

// Tleperpy3uTh OMHAPHLI ONEpaTop -.
public static ThreeD operator - (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();
/* OBpaTuTe BHMMAHME Ha [OPSAINOK CJIENOBAHMSA OMNEPAaHIOB:

opl — meBBIM OmepaHmI, a oOp2 — MNpaBbli omepaHm. */
result.x = opl.x - op2.x; // DTU ONEepPaTOPH
result.y = opl.y - 0op2.y; // BHIOJHAKT LEJOYMCIIEHHOE
result.z = opl.z - op2.z; // BHUMTaHME

return result;

}

// BuBecTu koopauHaTH X, Y, Z.
public void Show ()
{
Console.WriteLine(x + ", "+ y + ", " 4+ 2);
}
}

class ThreeDDemo {
static void Main() {
ThreeD a = new ThreeD(1, 2, 3);
ThreeD b = new ThreeD (10, 10, 10);
ThreeD c;

Console.Write ("KoopamuHaTel TOYKM a: ");
a.Show () ;
Console.WriteLine ()

Console.Write ("KoopmuHaTe TOYkM b: ");
b.Show () ;

Console.WriteLine () ;
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c =a + b; // CIOXMTH KOOPOMHATH TOYEK a U b
Console.Write ("PesynbTaT cjioxeHus a + b: ");
c.Show () ;

Console.WriteLine () ;

c=a+ b+ c; // cCroxuTp KOOPOMHATE TOuek a, b u C
Console.Write ("Pe3ynbTaT CJOXeHMS a + b + c: ");
c.Show () ;

Console.WriteLine () ;

c =c - a; // BHUECTb KOOPAMHATEl TOUKM a
Console.Write ("PesynbTaT BHUMTAHMS C — a: ");
c.Show () ;

Console.WriteLine () ;

c =c - b; // BHUECTb KOOPAOMHATE TOUKM b
Console.Write ("PesynbTaT BHUMTAHMA C — b: ");
c.Show () ;

Console.WriteLine () ;

HpI/I BBITIOAHEHUU DTOM IIpOrpaMMBI ITOAYyYaeTCsI CAe,ZI,yIOIJ_H/IIZ pesyabTar.

KoopmmuaTe Touku a: 1, 2, 3

KoopmmuaTe Touxku b: 10, 10, 10

PesynbTaT cijoxeHus a + b: 11, 12, 13
PesynbTaT CcyJoXeHMs a + b + c: 22, 24, 26
PesyJbTaT BHUMTAHMA C - a: 21, 22, 23

PesyjbTaT BHUMTAHMA Cc - b: 11, 12, 13

BummaTeapHO npoaHaamusupyeM IpUBeJEHHYIO BbIIIe IIPOrpaMMy, HauMHasl C Ileperpy-
>kaemoro oreparopa +. Koraa omepaTop + omepupyer ABymsa oobekTramu Tuila ThreeD, TO
BeANYMHBI UX COOTBETCTBYIOIINMX KOOPAMHAT CKAaABIBAIOTCSH, KaK ITOKa3aHO B OOBABAEHUMN
omepaTtopHOTo MeToja operator+ (). CaelyeT, o4HaKO, MMeTh B BMAY, UTO DTOT OIlepaTop
He BU/AOM3MEHseT 3HaueHMs CBOUX OIlepaH/AOB, a AWIIb BO3BpalllaeT HOBBIN OOBEKT TuUIIa
ThreeD, cogep>Kaluil pe3yAbTaT Ollepalui CAOKEHIUs KoopauHaT. /As TOro 4ToObl CTaao
IIOHATHee, TIOYeMy OIlepalys + He MeHsAeT COoAepKMMOe OOBLEeKTOB, BRICTYIIAIONIUX B POAM
ee oIepaHJO0B, 0OpaTUMC K IPUMEPY OOBIYHON OIeparuu apmu@pMeTUIecKoro CAO0XKEeHM:
10 + 12. PesyabTar ®TOI Olepanun paseH 22, HO OHa He MeHdAeT HU uncao 10, Hu yncao 12.
HecMmoTpss Ha TO 4TO HUM OAHO U3 IpaBUA He HPeIATCTBYeT Ileperpy>KeHHOMY oIepaTopy
M3MEHUTh 3HaueHUe OAHOIO U3 CBOMX OIlepaHAOB, BCe >Ke Aydllle, YTOOBI AeVCTBUS 9TOro
oIepaTopa COOTBETCTBOBAaAM €r0 OOBIYHOMY HasHaueHMIO.

Obparute BHUMaHUe Ha TO, YTO MeTO4 operator+ () BO3BpaliaeT o0ObeKT Tuma ThreeD.
DTOT MeTO/ MOT OBl BO3BPaTUTh 3HaueHMe A00oro gomycrumoro B C# Tuma, Ho 6aarogapst
TOMy 9TO OH BO3BpallaeT oObekT Tmia ThreeD, omepaTop + MOKHO MCIIOAB30BaTh B Ta-
KIX COCTaBHBIX BBIPa’KeHIAX, KaK a+b+c. B gaHHOM caydae BRIpakeHIe a+b jaeT pe3yab-
TaT Tuia ThreeD, KOTOPBIII MOXKHO 3aTeM CAOXUTb C 0OBEKTOM ¢ TOro >Xe Tuma. Ecam Ob
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BRIpa>keHIe a+b JaBalo pe3yabTaT APYTOTO THIIa, TO BRIYMCANTH COCTaBHOE BEIpasKeHIe
atb+c 6b110 OBI TPOCTO HEBO3MOKHO.

Caeayer TaxKe IIOAYePKHYTh, YTO KOIAa OTAeAbHble KOOPAMHATH TOUEK CKAAAbIBAIOTCS B
omnepaTope operator+ (), TO B pe3yabTare TaKOTO CAOXKEHMS IOAyJalOTcs 1ieable 3HaYeHIL,
ITOCKOABKY OTJeAbHble KOOPAWMHATHL X, Y U Z MpeACTaBAeHs IleAsMu BeanmunHamu. Ho cama
reperpyska oreparopa + A4s o0BbeKTOB Tuma ThreeD He OKa3bIBaeT HMKAKOTO BAVISHNS Ha
oInepauMio CAOXKEeHUs IIeAbIX 3HAaueHMI], T.e. OHa He MeHseT IlepBOHada/lbHOe Ha3HaueHUe
9TOTO oIleparopa.

A Temeps mpoaHaAM3MpPyeM OIepaTOpPHEBIN MeTo/ operator- (). OmepaTop - AeiCTBY-
eT Tak >Ke, KaK U OIlepaTop +, HO 445 Hero BakeH IOPsAJAO0K cAeaoBaHus onepanaos. Hamowm-
HIM, 9TO CAO>KeHMe HOCUT KOMMYTaTUBHBIN XapaKTep (OT IlepeCcTaHOBKM CJlaraeMBIX CyMMa
He MEHsIeTCs), 4ero HeAb3sl CKasaTh o BeramTaHum: A - B He To >xe camoe, uto u B - Al Aas
BCeX ABOMYHBIX OIIEpaTOPOB IIEPBBHIM IIapaMeTPOM OIIepPaTOPHOIO MeTOAA SABASETCS AeBBIN
omepaHJ, a BTOPBIM IIapaMeTpOM — IIpaBblil omnepaHJ. IlosToMy, peaausys meperpyskae-
Mble BapuaHThl HEKOMMYTaTUBHBIX OIIepPaTOPOB, CAeAyeT IIOMHUTh, KaKOJ MMEHHO OIlepaHJ
AO0Z>KeH OBITh yKa3aH cAeBa I KaKOJ — CITpaBa.

I'Ieperpy3Ka YHapHbIX onepaTtopoB

YHapHBIE OIlepaTOpBl Meperpy>kaloTcsl TakKuM >Ke oOpa3oM, Kak U OumHapHble. [z1aBHOe
OTAMYME 3aKAKOYaeTcs, KOHEYHO, B TOM, UTO Y HMX MMeeTCs AUIIb OAMH ollepaHA. B xaue-
CTBEe IIpUMEpa HIKe NPUBEAEH MEeTOJ, Meperpykamluil oleparop yHapHOrO MHUHyca AAs
Kaacca ThreeD.

// Tleperpy3uUThb OIEepaTop YHAaPHOTO MMUHYCA.
public static ThreeD operator - (ThreeD op)
{

ThreeD result = new ThreeD ();

result.x = -o0p.x;
result.y = -op.y;
result.z = -op.z;

return result;

B zarHOM TmIpuMepe cO34aeTcsl HOBBIMI OOBEKT, B IOAJX KOTOPOTO COXPaHSIOTCS OTpHIla-
TeAbHBIe 3HaUYeHNs OIlepaH/a Ileperpy>kaeMoro YHapHOTO ollepaTopa, II0CJe Yero STOT 00b-
eKT BO3BpalllaeTcsl ollepaTopHbIM MeToAoM. ObpaTnTe BHMMaHIe Ha TO, YTO caM OllepaH/ He
MeHseTcsl. DTO O3HaJaeT, 9TO U B AJaHHOM cAydae OOBIYHOe Ha3HaueHMe ollepaTopa YHapHOTO
MIHyca coxpansgeTcs. Harmpmumep, pesyasTaToM BEIpasKeHNS

a=-b

SABASETCS OTpUIlaTeAbHOEe 3HadeHIe ollepaHja b, HO caM oIlepaHJ b He MeHsIeTCsI.

B C# meperpyska omneparopos ++ I —- OCYyIIeCTBAsSETCS AOBOABHO IIpocTo. Jas 9TOro
AOCTaTOYHO BO3BPaTUTh MHKPEMEHTUPOBAHHOE MAU AeKpeMeHTUPOBAaHHOe 3HaueHMe, HO He
VM3MEHATDH BBI3HIBAIOIINII O0BEKT. A Bce ocTaabHOe BO3bMeT Ha cebs komrmmaaTop C#, pas-
Angass TpeUKCHBIe M TOCT(PUKCHBIEe (OPMEBI DTUX OIlepaTOpoB. B KadecTse mpumepa HIKe
HpUBEeAEH OIepaTOPHbIN METOA operator++ () Aas Kaacca ThreeD.



274 Yactb l. A3bik C#

// Tleperpy3uUTb yHAPHHI omepaTop ++.
public static ThreeD operator ++ (ThreeD op)

{

ThreeD result = new ThreeD();

// BO3BpaTUTL Pe3yJIbTAT MHKPEMEHTUPOBAHUS .
result.x = op.x + 1;

result.y = op.y + 1;
result.z = op.z + 1;

return result;

Hixe nIpuBeAeH paCH_U/IPEHHLIIZ BapmaHT IIPeAbIAyINEero Impumepa IporpaMMbl, B KOTO
POM AEMOHCTPUPYETCsI Ieperpy3ka yHapHBIX OIIEpaTOpPOB — ++.

// Tpumep neperpys3Ky OMHAPHEIX UM YHAPHEIX ONEpaTOpPOB.

using System;

// Krmacc mjsa XpaHeHUS TPEeXMEPHBEIX KOOPOMHAT .
class ThreeD {

int %, y, z; // TpexMepHbHE KOOPIMHATEL

public ThreeD() { x =y =z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; yv = J; z = k; }

// Teperpys3uTb OMHAPHEI OIepaTop +.

public static ThreeD operator + (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();

/* CJIOXKMTb KOOPOMHATH OBYX TOYEK M BO3BPATUTL pes3yibTaTr. */
result.x = opl.x + op2.x;

result.y = opl.y + op2.y;

result.z = opl.z + op2.z;

return result;

}

// Teperpys3uTb OMHAPHEI ONEpaTop -.
public static ThreeD operator - (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();

/* OBpaTuTb BHMMAaHME Ha [OPSIOK CJIENOBAHMS OIEepPaHOOB:
opl — meBEWI omepaHn, Op2 — MNpaBbli onepaHxm. */

result.x = opl.x - op2.x;

result.y = opl.y - op2.y;

result.z = opl.z - op2.z;

return result;

}

// Tleperpys3uUThb YHAPHEN OINepaTop -.
public static ThreeD operator - (ThreeD op)
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ThreeD result = new ThreeD();

result.x = -op.x;
result.y = -op.y;
result.z = -op.z;

return result;

}

// TlepeTrpys3uUTb YHAPHE ONepaTop ++.
public static ThreeD operator ++ (ThreeD op)
{

ThreeD result = new ThreeD();

// BO3BpaTUTh PEe3yJIbTAT MHKPEMEHTMPOBAHUSA .
result.x = op.x + 1;
result.y = op.y + 1;
result.z = op.z + 1;

return result;

}

// BuBecTu koopauHaTH X, Y, Z.
public void Show ()
{
Console.WriteLine(x + ", " +y + ", " + z2);
}
}

class ThreeDDemo
static void Main() {
ThreeD a = new ThreeD(1, 2, 3);
ThreeD b = new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD();

Console.Write ("KoopauHaTel TOUukM a: ");
a.Show () ;
Console.WriteLine () ;

Console.Write ("KoopauHaTel TOukM b: ") ;
b.Show () ;
Console.WriteLine () ;

c =a + b; // CIOXMTHL KOOPIMHATH TOYEK a " b
Console.Write ("PesynbTaT CJOXeHMsS a + b: ");
c.Show () ;

Console.WriteLine () ;

c=a+ b+ c; // CIOXMTbL KOOPAMHATEl TOUEK a, L U C
Console.Write ("PesynbTaT CJOXeHMS a + b + c: "),
c.Show () ;

Console.WriteLine () ;
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c =c - a; // BHUECTb KOOPAOMHATE TOUKM a
Console.Write ("PesynbpTaT BHUMTaHMA C — a: ");
c.Show () ;

Console.WriteLine () ;

c =c - b; // BHUECTb KOOPAOMHATE TOUKM b
Console.Write ("PesyabTaT BHUMTAHUA C - b: ");
c.Show () ;

Console.WriteLine () ;

c = -a; // NPUCBOMTHL TOYKE C OTPMLATEJIbHEE KOOPOMHATH TOUYKM a
Console.Write ("PesynbTarT mnpucBambBaHma —-a: ");
c.Show () ;

Console.WriteLine () ;

c = a++; // NpUCBOUTL TOUKE C KOOPAOMHATHE TOUKM &,
// a 3aTeM MHKPEMEHTMPOBATbH UX

Console.WriteLine ("Ecau ¢ = a++");

Console.Write ("TO KOOPAMHATHE TOUKM C pPaBHE ") ;

c.Show () ;

Console.Write ("a KOOPAOMHATH TOUKM a pPaBHE ") ;

a.Show () ;

// YCTaHOBUTH MCXOOHHE KOOpIOMHATH (1,2,3) Touku a
a = new ThreeD(1, 2, 3);
Console.Write ("\nYcTaHoBKa MCXOOHEIX KOOPOMHAT TOUKM a: ");

a.Show () ;

c = ++a; // VHKpPEeMeHTMPOBATH KOOPIMHATH TOUKM a,
// a 3aTeM NPUCBOUTHL UX TOUKE C

Console.WriteLine ("\nEcau ¢ = ++a");

Console.Write ("TO KOOPIMHATEI TOYKM C PaBHHE ") ;

c.Show () ;

Console.Write ("a KoOOpIOMHATH TOYKM a PaBHE ") ;

a.Show () ;

Bor x kakoMy pe3yabTaTy IpUBOAUT BHIIIOAHEHIE 4aHHOM IIPOrPaMMBbl.

KoopmmHatTe TOukM a: 1, 2, 3
KoopmmHatTer Toukm b: 10, 10, 10
PesynbTaT cjioxeHmus a + b: 11, 12, 13

PesynbTaT cioxeHmus a + b + c: 22, 24, 26

PesynbTaT BHUMTAHUSA C - a: 21, 22, 23
PesynbTaT BHUMTAHMA ¢ - b: 11, 12, 13
PesynbTaT HnpMcBamMBaHusa -a: -1, -2, -3

Ecom ¢ = a++
TO KOOPAOMHATH TOUKM C PaBHH 1, 2, 3
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a KOOpPIMHATHE TOUKM a pPaBHH 2, 3, 4
YCTaHOBKA MCXOOHEIX KOOPIMHAT TOYKM a: 1, 2, 3

Ecim ¢ = ++a
TO KOOPAMHATHE TOUKM C pPaBHH 2, 3, 4
a KOOpOMHATEl TOYUKM a paBHH 2, 3, 4

BbinonHeHne onepauun co BCTpOeHHbIMU B C# TMnamMu AaHHbIX

Aas A1060T0 3a4aHHOTO KJAacca M OIlepaTopa MMeeTcs TaKXKe BO3MOXKHOCTD IIeperpy3UTh
caM OIIepaTOPHBIN MeTOA. DTO, B 4aCTHOCTH, TpeOyeTcsl A4S TOTO, YTOOBI pa3peIuTh oIrepa-
MM C TUIIOM KJacca U APYTMMM TUITaMM AaHHBIX, B TOM 4lCJe U BCTPOeHHBIMI. BHOBB 00-
paruMcs K Kaaccy ThreeD. Ha npumepe sToro kaacca paHee ObLA0 IIOKa3aHO, Kak OIlepaTop
+ Ieperpy>kaercs AAsS CAOKEHUs KOOPAWHAT OAHOTO OoObeKTa Tuma ThreeD ¢ KOOpAWMHaTa-
Mu Apyroro. Ho 9To gazexo He eAMHCTBEHHBIN CITOCOO OIIpejeAeHNs OIepalyy CAOXKEHIUs
Aas xaacca ThreeD. Tak, Obl10 OBl He MeHee IOAe3HO NPUOABUTH Iled0e 3HaueHle K KaxKA0i1
KoopanHate oOwvekTa Tuna ThreeD. IlogoOnas omepaumst npuroguaach Obl A4 IepeHOCa
oceit koopanHat. Ho a4 ee BbIOAHeHUs HpuAeTcs IeperpysuTh olepaTop + elle pas, Kak
ITOKa3aHo HIIXKE.

// Tleperpy3uTb OMHAPHHI ONIepaTop + IOJsa CJOXeHMS oOBeKTa
// Tuna ThreeD u LeJIOTO 3HAUEHMS TUIa int.
public static ThreeD operator +(ThreeD opl, int op2)
{
ThreeD result = new ThreeD();
result.x = opl.x + op2;
result.y opl.y + op2;
result.z opl.z + op2;

return result;

Kak Buanre, BTOpOIT ITapaMeTp OmIepaTopHOro Meroda umeer Tui int. CaeaoBaTeabHo,
B DTOM MeTO/Je pa3peIlaeTcs CAOXeHMe I1eA0TO 3HauyeHMs C KaXKABIM I101eM OOLeKTa TUIIa
ThreeD. Takas omeparus BIIOAHE AOIYCTHMMa, IIOTOMY YTO, KaK IIOSCHAAOCH BBHINIE, IPU
Ieperpyske OMHapHOTO OIlepaTopa OAWH M3 ero oIlepaHJOB AOJXKeH OBITh TOTO >Xe TuIla,
9TO U KAacc, AAs KOTOPOTO STOT oIleparop meperpyskaercs. Ho y Broporo omepanja sToro
omepaTopa MOXKeT OBITh 410001 APyTO¥ THUII.

Hirxe mpusegeH BapmaHT Kaacca ThreeD ¢ AByMs Ileperpy’kaeMBIMM MeTOJaMM OIle-
paropa +.

// Tleperpy3uUTb OMHAPHBEI ONEepaTop + IBAXIL:
// omuH pasz - Iy CJOXeHMs OO0BekTOB kjacca ThreeD,
// a mpyrom pas — mJda cyoxeHusa obwekTa Tumna ThreeD M LejOTO 3HAYEHMS Tuma int.

using System;
// Krmacc mjsa XpaHeHUsS TPEeXMEPHBEIX KOOPAMHAT .

class ThreeD {
int x, y, z; // TpexMepHHE KOOPIMHATH
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public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; yv = J; z = k; }

// Tleperpy3uTb OMHAPHEI OIepaTop + IOJa CJOXeHMs OOBeKTOB Kjacca ThreeD
public static ThreeD operator + (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();

/* CJOXUTb KOOPIMHATH IOBYX TOUYEK UM BO3BPATUTHL pes3yJbTar. */
result.x = opl.x + op2.x;
result.y = opl.y + op2.y;
result.z opl.z + op2.z;

return result;

}

// Tleperpy3uTb OMHAPHEI ONEepaTop + IJd CJIOXEHUS

// obwbexrTa Tumna ThreeD M LeJOI0 3HAUEHMS TuUIa int.
public static ThreeD operator + (ThreeD opl, int op2)
{

ThreeD result = new ThreeD();

result.x = opl.x + op2;
result.y opl.y + op2;
result.z = opl.z + op2;

return result;

}

// BuBecTu koopmuHaTH X, Y, Z.
public void Show ()
{

Console.WriteLine(x + ", "+ y + ", " + 2z2);

}

class ThreeDDemo
static void Main () {
ThreeD a = new ThreeD (1, 2, 3);
ThreeD b = new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD();
Console.Write ("KoopauHaTe TOUkM a; ");
a.Show () ;
Console.WriteLine () ;
Console.Write ("KoopmmHaTe TOukM b: ");
b.Show () ;
Console.WriteLine () ;

c =a + b; // cunoxurs obbekTH kjlacca ThreeD
Console.Write ("PesynbTaT cjoxeHus a + b: ");
c.Show () ;

Console.WriteLine () ;

c =Db + 10; // crnoxmurs o6wekT Tmna ThreeD m Lejioe 3HadeHMe Tuna int
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Console.Write ("PesynbTaT cjoxeHus b + 10: ");
c.Show () ;

HpI/I -BBIITOAHEHUN DTOTO KOJa I10Ay4daeTcCs CAeAyIOH.U/HZ pesyabTart.

KoopomHaTe TOukM a: 1, 2, 3
KoopomuarTe Toukm b: 10, 10, 10
PesynbTaT CcJOXeHus a + b: 11, 12, 13

PesynbTaT cjoxeHus b + 10: 20, 20, 20

KaK HOATBep)KAaET HpI/IBeAeHHLIIZ BBIIIIE peSy/leaT, KOorda onepaTop + l'IpI/IMeHi[eTC}I K
ABYM o0beKkTaM Kaacca ThreeD, TO CKAAABIBAIOTCS MX KOOpAVHATEI. A xorga oH pUMeHSeT-
CcI K O6"beKTy Tuna ThreeD u 11eA0My 3Ha4€HUIO, TO KOOPAMHATHI DTOTO oObeKTa yBeANIU-
BaIOTCs Ha 3aZaHHOeE 11e/10€e 3HaUYeHIe.

ITposemMoHCcTpupOBaHHas BEHIIIE IIepeTpy3Ka oIrepaTopa +, 6e3ycA0BHO, pacIIupseT IIO-
JAe3Hble CI)yHKLU/II/I Kaacca ThreeD, TeM He MeHee, OHa JeJaeT DTO He A0 KoHIia. IV BOT mo-
qemy. Mertoa operator+ (ThreeD, int) II03BOASIET BBIIIOAHSITH orrepanumy, 10A00HbIe
CAeAyIOIIeIt.

obl = ob2 + 10;
Ho, k coxaaeHmIO, OH He I103BOASIET BBIIIOAHATH Ollepaliiii, aHaAOTMYHbIe CAeyIOIIe.
obl = 10 + ob2;

/Jleao B TOM, 94TO BTOPOJI 11eA0YNCAEHHEIN apTyMeHT 4aHHOTO MeToAa 0DO3HavaeT ITpaBhIi
omepaHy OMHapHOTO oIepaTopa +, HO B IIpMBEeJEHHOI BhHIIIe CTPOKe KOJa I1eA104YMCAeHHEIN
apryMeHT yKasblBaeTcsi cAeBa. /As TOro uroObl paspellnTh BLIIOAHEHMe TaKoil olepanuu
CAOXKeHUs], IIPUALTCS IeperpysuTh oneparop + emle pas. B 9ToM cayuyae repsulii mapameTp
OIlepaTOPHOIO MeToJa AOAKeH MMeTh TUII int, a BTOpoit napaMmerp — Tun ThreeD. Takum
o6pasoM, B OAHOM BapMaHTe MeToJda operator+ () BBIIOAHAETCA CAOXKEHNe OOBbeKTa TUIIa
ThreeD M I11e4A0r0O 3HaueHNs:, a BO BTOPOM — CJAOXKeHUe 11e40T0 3HaueHus U oObeKTa TuIla
ThreeD. baarogaps Takoif meperpyske ornepaTtopa + (14au A1060T0 APyroro 6MHapHOTO OIle-
paropa) AOIyCKaeTcsl ITOsiBAeHMe BCTPOEHHOTO THUIla AaHHBIX KakK C AeBOJ, TaK M C IIpaBoii
CTOPOHBI 4aHHOIO oleparopa. Hiuke npusegen emje ogus BapuaHT Kaacca ThreeD, B KOTO-
POM OMHaPHBIIT OIlepaToOp + Ieperpy>KaeTcs OMMCAHHBIM BhIIIIE 0Opa3oM.

// Tleperpy3uTb OMHAPHBEI ONEPaTOpP + TPVIXIL:

// omuH pas — nJjg cJjoxeHus o6bekTOB kjyilacca ThreeD,

// BTOpPOM pas — mOJs CJoxeHus oObekra Tuna ThreeD u 1Leyioro 3HaueHus Tuna int,
// a TpeTuii paz — IOJia CJIOKEHMA LEeJIoTO 3HadeHud Tuna int m obbexkTa Tumna ThreeD.

using System;

// Krmacc mjsa XpaHeHUsS TPEeXMEPHEIX KOOPOMHAT .
class ThreeD {
int x, y, z; // TpexMepHHE KOOPIMHATH
public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; y = J; z = k; }
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// Teperpys3muTb OMHAPHEIL ONEepaTop + IJg CJOXeHMS OOBeKTOB kjiacca ThreeD
public static ThreeD operator + (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();

/* CJOXMTb KOOPAMHATHE OBYX TOYEK M BO3BPATUTH pesyjabTaT. */
result.x = opl.x + op2.x;
result.y = opl.y + op2.y;
result.z = opl.z + op2.z;

return result;

}

// Tleperpy3uTb OMHAPHEI ONepaTop + IJg CJIOXEHUS
// oBbexkra Tuna ThreeD u LEJOTO 3HaueHMda Tuma int.
public static ThreeD operator + (ThreeD opl, int op2)
{

ThreeD result = new ThreeD();

result.x = opl.x + op2;
result.y = opl.y + op2;
result.z = opl.z + op2;

return result;

}

// Tleperpy3uTb OMHAPHBEI ONepaTop + IJd CJIOXEHUS

// ueJjyioro sHaueHuMda Tuna int m obwekTa Tumna ThreeD.
public static ThreeD operator +(int opl, ThreeD op2)
{

ThreeD result = new ThreeD();

result.x = op2.x + opl;
result.y = op2.y + opl;
result.z = op2.z + opl;

return result;

}

// BuBecTu xoopmuHaTH X, Y, Z.
public void Show ()
{
Console.WriteLine(x + ", "+ y + ", " + 2);
}
}

class ThreeDDemo
static void Main () {
ThreeD a = new ThreeD(l, 2, 3);
ThreeD b new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD();
Console.Write ("KoopOmHaTE TOUKM a: ");
a.Show () ;



naBa 9. NMeperpy3ka onepatopoB 281

Console.WriteLine () ;

Console.Write ("KoopamuHaTel TOUYkM b: ") ;
b.Show () ;

Console.WriteLine () ;

c =a + b; // cinoxure ob6wekTH kJjiacca ThreeD
Console.Write ("PesynbTaT CJOXeHMS a + b: ");
c.Show () ;

Console.WriteLine () ;

c =Db + 10; // crnoxmurb o06bekT Tumna ThreeD u LeJjioe 3HAUeHME TuUIa int
Console.Write ("PesynbTaT CcJjoxeHus b + 10: ");
c.Show () ;

Console.WriteLine () ;

c =15 + b; // croxuTb Lejoe 3HaueHue THuna int u obwekT Tuna ThreeD
Console.Write ("PesyneTar cijoxeHus 15 + b: ");
c.Show () ;

Brimoanenue Toro koga AaeT cAeAylOLnii pe3yabTar.

KoopmomHaTe TOukM a: 1, 2, 3
KoopmmuaTe Touku b: 10, 10, 10
PesysbTaT cJoxeHus a + b: 11, 12, 13
PesynbTaT cjoxeHms b + 10: 20, 20, 20

PesynbTaT cjoxenms 15 + b: 25, 25, 25

Meperpy3ka onepaTtopoB OTHOLUEHUA

Orneparopsl OTHOIIEHNs, Hanpumep == U <, MOIYT TaKXe IleperpyxKarbcs, IIpudem
oueHp mpocto. Kak mpaBuao, Ileperpy>KeHHbII OIlepaTop OTHOLIeHUs BO3BpaljaeT JAo0-
IMJyecKoe 3HadeHMe true u false. DTO BIIOAHE COOTBETCTBYeT IIpaBMAaM OOBIYHOTO
IIpMMeHeHNsI TTOJOOHBIX OIlepaTOpOB M JaeT BO3MOXKHOCTH JCIIOAL30BaTh WX IIeperpy-
>KaeMble Pa3HOBUAHOCTU B YCAOBHBIX BhIpakeHusAX. Ecam >xe BosBpaljaeTcs pesyabTar
APYTOrOo THUIIA, TO Te€M CaMbIM CHABHO OTPaHMYMBAaeTCs HPUMEHUMOCTb OIlepaTOpOB OT-
HOIIIEHMSI.

Huoxe npusegen ouepesHON BapmMaHT Kaacca ThreeD, B KOTOPOM IeperpyKaroTcs
onepaTopsl < 1 >. B gaHHOM mpuMepe ®TU oIepaTOphl CAy>KaT AAs CpaBHEHMS OOBEKTOB
ThreeD, MCXOAA M3 UX PacCTOAHUA A0 Hadada KoopauHaT. OAMH OOBEKT cumMTaeTcst OoAbIIe
APYTOTO, ecAM OH HaXOAUTCA Aaabllle OT Hadala KOOpAMHAT. A KpoMe TOro, OAVH OOBEKT
CYUTAeTCA MeHBbIIle APYTOTO, eCAM OH HaxoauTcsa OAMKe K Hadaly KoopauHat. Taxoit Bapu-
aHT peaAmU3alluU IO3BOAsET, B YACTHOCTM, OIPeAeANThb, Kakas U3 ABYX 3aJaHHBIX TOYeK Ha-
xoAnTcs Ha 6oabmelt cdepe. Ecanm sxe HU OAUH U3 OIepaTOpOB He BO3BpallaeT AOTIIecKoe
3HaueHNe true, TO 00e TOUKM HaXOAATCA Ha OAHOI M Tou Xe cdepe. Pasymeercs, BO3SMOKHEI
U APyTU€ aATOPUTMBI YIIOPAA0YeHMS.
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// Tleperpy3uUTb ONEepPaTopH < U >.
using System;

// Kjacc njs XpaHeHMS TPEeXMEPHEX KOOPIMHAT .
class ThreeD {
int %, y, z; // TpexMepHHE KOOPIMHATEH

public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; y = J; z = k; }

// Tleperpy3uTthb omnepaTop <.
public static bool operator <(ThreeD opl, ThreeD op2)
{
if (Math.Sgrt(opl.x * opl.x + opl.y * opl.y + opl.z * opl.z) <
Math.Sqgrt (op2.x * op2.x + op2.y * op2.y + op2.z * op2.z))
return true;
else
return false;

}

// Tleperpy3uThb ONepaTop >.
public static bool operator >(ThreeD opl, ThreeD op2)
{
if (Math.Sqgrt(opl.x * opl.x + opl.y * opl.y + opl.z * opl.z) >
Math.Sgrt (op2.x * op2.x + op2.y * op2.y + op2.z * op2.z))
return true;
else
return false;

}

// BuBecTu koopmuHaTH X, Y, Z.
public void Show ()

{

Console.WriteLine(x + ", "+ y + ", " + 2z2);
}
}
class ThreeDDemo
static void Main() {
ThreeD a = new ThreeD(5,6,7);
ThreeD b = new ThreeD(10,10,10);
ThreeD ¢ = new ThreeD(1,2,3);
ThreeD d = new ThreeD(6,7,5);
Console.Write ("KoopOmHaTE TOUKM a: ");
a.Show () ;
Console.Write ("KoopamHaTe TOukM b: ");
b.Show () ;
Console.Write ("KoopamHaTel TOUkM C: ");
c.Show () ;
Console.Write ("KoopmuHaTer Touky d: ");
d.Show () ;

Console.WriteLine () ;
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"

if(a > c¢) Console.WriteLine("a > ¢ ucTUHHO") ;
if(a < c) Console.WritelLine("a < ¢ mcTUHHO") ;
if(a > b) Console.WriteLine("a > b wmcTuHHO") ;
if(a < b) Console.WriteLine("a < b wmcTuMHHO") ;

if (a > d)Console.WriteLine ("a> ducTuHuHO") ;

else if(a < d) Console.WritelLine ("a < d wmcTmuHO");

else Console.WritelLine ("Touku a  d HaxXOmsATCA Ha OIOHOM paccTosHum " +
"oT Hauajsia oTcuera");

Bor k KaKOMy pe3yabTaTy IPUBOAUT BRIIIOAHEHVIE DTOTO KOAa.

KoopmmHaTe TOukMa: 5, 6, 7
KoopomHarTe Toukmb: 10, 10, 10
KoopmmHaTe TOoukm c: 1, 2, 3
Koopouuare Toukmd: 6, 7, 5

a > C MCTUHHO
a < b mcTMHHO
Touky a ¥ d HaAxXOOATCS Ha OOHOM PACCTOSHMM OT Hauajla OTCUeTa

Ha IeperpysKy oOIrepaTopoB OTHOMIEHVS HaKAaAbIBAeTCs CAeAyIoIlee Ba’XKHOEe OrpaHI-
geHune: OHM AOAKHBI II€Perpy>KarTbCsl IIOIIapHO. TaK, ecAm IIeperpy>kaercs oreparop <, TO
caeayer IIeperpys3muTtb 1 orepaTtop >, u HaO60pOT. Hixe IIpuBeA€Hbl COCTaBA€HHBIE B IIapbl
Teperpy>kaemMalie oriepaTopbl OTHOINEHVIS.

M eme oaHO 3aMeuaHMe: ecAM IleperpykKaroTcs OIepaTopel == U !=, TO AAd BDTO-
ro oOBYHO TpedyeTcs TakKe IlepeolipeleAUTh MeToabl Object.Equals() u Object.
GetHashCode (). DT MeTOAB U CIIOCOOBI UX nepeorpeeAeHunst n04po6Hee paccmartpu-
BaloTCsI B raase 11.

Meperpy3ka onepaTtopoB true un false

Karouerie caosa true u false MOKHO TakKe MCIIOAb30BaTh B Ka4eCTBe YHAPHBIX Olle-
paropos a4as meaeii neperpysku. Ileperpy>kaemble BapMaHTBI DTUX OIlePaTOPOB IIO3BOASIOT
OIIpeAeAUTh Ha3HAYEeHVe KAIOYEBBIX CA0B true u false cHeumaabHO A45 CO34aBaeMBIX Kaac-
cos. ITocae meperpysku 9TUX KAIOUEBBIX CAOB B KayecTBe YHapHBIX OIIepPaTOpPOB 445 KOHKpeT-
HOTO KJacca MOsBAAETCSl BO3MOXKHOCTb MUCII0Ab30BaTh OOBEKTHI HTOIO KAacca 445 yIIpaBAeHUs
oneparopamu if, while, for u do-while namu ke B yCAOBHOM BbIpa’KeHUM 2.

Omneparopsl true u false A0AXHBI Heperpy>kaThcsl IOIMNAapPHO, a He pasgeabHo. Hioke
IpuBeJeHa ob1mas popMa Ieperpy3Ky STUX YHapHBIX OITepaTOpPOB.

public static bool operator true(Twn napameTpa onepaHmz)

{

// Bo3BpaT JIOTMUYECKOTO 3HaueHus true mnm false.
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}
public static bool operator false (run napameTpa omnepaHz)

// BO3BpaT JIOTMYECKOTO 3HaueHus true mim false.

O6paTMTe BHIMAaHIE Ha TO, YTO U B TOM U B APYIOM CAy4ae BO3BpalllaeTCsl pe3yAbTar
Tumna bool.

Hizxe IpUBeAECH NpPUMEpP IIPOrpaMMBbl, A€MOHCTPUPYIOIINII pPeaan3anyio OIlepaTopoB
true u false B Kaacce ThreeD. B kaxxaom mn3 »Tmx OIIEpPaTOPOB MPOBEPSIETCSI CAeAyIoliee
yCAOBME: €CAU XOTs Obl 0aHa U3 KOOpAMHAT obbekTa Tuna ThreeD paBHa HyA4IO, TO DTOT
OOBeKT MCTHMHEH, a eCcAu Bce TPU €ro KOOPAMHATBEI PaBHBI HyAIO, TO TaKOM OOBEKT AO0KEH.
B agannom npuMepe IMporpaMMbl peaan3oBaH TaKXKe OnepaTop AeKpeMeHTa UCKAIOYUTEAbHO
B [IEASIX A€MOHCTPALINN.

// Teperpys3urb omnepaTops true m false mis kjacca ThreeD.
using System;

// Kiacc njis XpaHeHMS TPEeXMEepPHEXK KOOPAMHAT.

class ThreeD {

int x, y, z; // TpexMepHEE KOOPIMHATH

public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = i;y = j; z = k; }

// Tleperpy3uTb omnepaTop true.
public static bool operator true(ThreeD op) {

if((op.x !=0) || (op.y !=0) [] (op.z !=0))
return true; // xorsa 6Bl OOHA KOOPAMHATA HEe pPaBHA HYJIO
else

return false;

}

// Tleperpys3urb omneparop false.
public static bool operator false (ThreeD op) {

if((op.x == 0) && (op.y == 0) && (op.z == 0))
return true; // BCe KOOPIMHATHPABHL HYJIO
else

return false;

}

// Tleperpy3uUTh YHAPHHIN OINEepaTop —--.
public static ThreeD operator --(ThreeD op)

{

ThreeD result = new ThreeD();

// BO3BpaTUTL Pe3yJIbTAT OEeKPEMEHTUPOBAHUS .

result.x = op.x - 1;
result.y = op.y - 1;
result.z = op.z - 1;

return result;
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}

// BuBecTu koopmvHaTH X, Y, Z.
public void Show ()
{

Console.WriteLine(x + ", " + y + ", " + 2);

}

class TrueFalseDemo {
static void Main () {
ThreeD a = new ThreeD(5, 6, 7);
ThreeD b = new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD (0, 0, 0);

Console.Write ("KoopmmHaTEe TOUKM a: ");
a.Show () ;
Console.Write ("KoopomuaTel Touku b: ");
b.Show () ;
Console.Write ("KoopmmHaTe TOUKM C: ");
c.Show () ;

Console.WriteLine () ;

if (a) Console.WriteLine ("Touka a mcTuHHa.");
else Console.WritelLine ("Touka a JjoxHa.");
if (b) Console.WriteLine ("Touka b mcrTmHHa.");
else Console.WritelLine ("Touka b jsoxHa.");
if (c) Console.WriteLine ("Touka c mcTMHHa.");
else Console.WriteLine ("Touka c JoxHa.");

Console.WriteLine () ;

Console.Writeline ("YnpaBiieHMe LMKJIOM C IIOMOIBI OOBEKTa KJjacca
ThreeD.");
do {
b.Show () ;
b--;
} while (b);

BrinmoaHeHme 9TOM IIporpaMMbl IIPUBOJAUT K CACAYIOINEMY pe3yAabTaTy.

KoopmmuaTe TOukM a: 5, 6, 7
KoopmmHatTer Toukm b: 10, 10, 10
KoopmmuaTer Touxkm c: 0, 0, O

Touka a MCTHMHHA
Touka b mcTuHHAa
Touka C JIOXHa

YnpaBJieHMe LMKJIOM C IoMoubld oObeKTa kJjacca ThreeD.
10, 10, 10
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ObpaTuTe BHMMaHMe Ha TO, KaK OOBeKThl KAacca ThreeD MCIOAB3YIOTCA AAsl yIIpaBAe-
HUs YCAOBHBIM oIllepaTopoM if u omeparopom mukaa do-while. Tak, B orneparopax if
00BeKT Tuima ThreeD IIpoBepseTCsA C IOMOMIBIO omepaTtopa true. Ecam pesyabrar »TOM
IPOBEPKM OKa3blBaeTCsl MCTUHHBIM, TO oleparop if BelmoaHseTca. A B omepaTope LMKAa
do-while O0OBEKT b gexpeMeHTUpPYeTCs Ha KaK4oM Iare nukaa. CaeaoBaTeabHO, ITUKA
ITIOBTOPSIETCSI 4O TeX ITOp, ITOKa MpoBepKa oOBbeKTa b AaeT MCTUHHBIN pe3yAbTaT, T.e. BTOT
OOBEKT COAeP>KUT XOTsI OBl O4HY HeHyAeByIO KOOpAWHaTy. Ecam ke okakeTcs, 4TO OOBEKT
b cozep>XuUT BCe HyAeBble KOOPAMHATHI, €ro IIpoBepKa € IIOMOIIBIO OllepaTopa true AacT
AOXHBIV pe3yAbTaT U IUKA 3aBePIIUTCS.

Meperpy3ka normyecknx onepaTtopos

Kak Bam AOA>KHO OBITH Y>Ke U3BECTHO, B C# npeayCMOTPEeHBI CAeAyloniyie AOTUYIeCKre

orepaTtopsr: &, |, !, && u | |. VI3 Hux neperpyske, 0e3yc4A0BHO, IO44eXaT TOABKO OIlepa-
Topel &, | u !. Tem He MeHee, co0AI04ast ONpeJeleHHbIe IIpaBila, MOKHO U3BA€Yb TaKKe
I10Ab3Y M3 YKOPOUEHHBIX AOIMUYEeCKMX OIlepaTopos && U | |. Bce ®Tm Bo3aMoKkHOCTU paccMa-

TPUBAIOTCI HIKE.

MpocToi cnoco6 neperpysku NorMyeckux onepaTopos

PaccmorpuM cHavaza mpocreiimunii caydait. Ecau He moAb30BaThbCsl YKOPOUYEHHBIMU A0-
IMYECKMMI OIlepaTOpaMl, TO IIEPErpy3Ky OIIepaTOpPOB & M | MOXKHO BBIITOAHATH COBEPIIEH-
HO eCTeCTBeHHBIM IIyTeM, I10Ay4asl B KaKJOM CAydyae pe3yAbTaT TuIla bool. AHaAOTMYHBIA
pe3yAbTaT, KaK IPaBIAO, AaeT U Ileperpy>KaeMblii orepaTop !.

Hioxe npusegen npumep nporpaMmel, B KOTOPO A€MOHCTPUPYETCs Ieperpyska AOIu-
YecKMX OIeparopos !, & u | aasa oobekTos Tnna ThreeD. Kak u B mpeabigyiiieM npumepe,
00beKkT Tuna ThreeD cYMTaeTCs MCTUHHBIM, €CAM XOTs OBl O4Ha M3 €T0 KOOpAUHAT He paBHA
Hya10. Ecam >xe Bce Tpu KOOpAMHATEI 0OBeKTa paBHBI HYAIO, TO OH CIMTAeTCS A0XKHBIM.

// TlpocToi cnoco® Neperpys3kM JIOTUYECKUX ONepaTopOB
// ', | nu & onaobwekToB kjacca ThreeD.

using System;

// Kiacc nJjs XpaHeHMS TPEeXMEPHEX KOOPIMHAT .
class ThreeD {
int x, y, z; // TpexMepHbHE KOOPIMUHATH

public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int Jj, int k) { x = i; yv = J; z = k; }
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// Tleperpy3uUThb JIOTMUECKMI ONepaTop |.
public static bool operator | (ThreeD opl, ThreeD op2)

{

if( ((opl.x != 0) || (opl.y !=0) || (opl.z !=0)) |
((op2.x !'= 0) || (op2.y !'= 0) || (op2.z !=0)) )
return true;
else

return false;

}

// Tleperpy3uUThb JIOTUUECKMI ONepaTop &.
public static bool operator & (ThreeD opl, ThreeD op2)
{

if( ((opl.x !'= 0) && (opl.y != 0) && (opl.z != 0)) &
((op2.x '= 0) && (op2.y !'= 0) && (op2.z != 0)) )
return true;
else

return false;

}

// Tleperpy3uUThb JIOTMUECKMUI omepaTop !.
public static bool operator ! (ThreeD op)
{
if((op.x != 0) || (op.y !=0) || (op.z != 0))
return false;
else return true;

}

// BeiBecTu koopIuHaTH X, Y, Z.
public void Show ()
{
Console.WritelLine(x + ", " + y + ", " + 2z);
}
}

class TrueFalseDemo {
static void Main() {
ThreeD a = new ThreeD(5, 6, 7);
ThreeD b = new ThreeD(10, 10, 10);
ThreeD ¢ = new ThreeD(0, 0, 0);

Console.Write ("KoopauHaTe TOukKM a: ");
a.Show () ;
Console.Write ("KoopamuuaTel TOukM b: ");
b.Show () ;
Console.Write ("KoopamuHaTe TOUKM C: ") ;

c.Show () ;
Console.WriteLine () ;

if (!a) Console.WritelLine ("Touka a JjoxHa.");
if (!b) Console.WritelLine ("Touka b soxHa.");
if (!c) Console.WritelLine ("Touka c JjoxHa.");

Console.WriteLine () ;
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if(a & b) Console.WritelLine("a & b mcTmMHHO.") ;
else Console.WritelLine("a & b soxHOo.");

if(a & c) Console.WritelLine("a & ¢ mcTMHHO.");
else Console.WritelLine ("a & c JjsoxHO.");

if(a | b) Console.WritelLine("a | b mcTuHHO.");
else Console.WriteLine("a | b soxHO.");

if(a | c) Console.WritelLine("a | ¢ mcTMHHO.");
else Console.WriteLine("a | ¢ JsioxHOo.");

HpI/I BBITIOAHEHUU DTOM IIporpaMMBbl I104y49aeTC CAeAyIOI_LU/HZ pesyabTart.

KoopmmHuaTe TOukM a: 5, 6, 7
KoopomHatTe Toukm b: 10, 10,10
KoopmmuaTer Touxku c: 0, 0, O

Touka C JIOXHA.

MCTUMHHO.
JIOXHO .

MCTUMHHO.
MCTUMHHO.

SRR )
—— &
Q o Qo

ITpu TaxoM crmocobe Ieperpysky AOTMIECKUX OIepaTOpoB &, | M | MeTOABI KaXkAOTO U3
HIUX BO3BpAIalOT pe3yaAbTaT TUIa bool. DTO HEOOXOAUMO AAsl TOTO, YTOOBI MCIIOAB30BATH
paccMaTpuBaeMBble OIlepaTOpBhl OOBIYHBIM ODpa3oM, T.e. B TeX BHIpa’KeHNSX, TAe IpeArioaa-
raercs pesyabraT Tmia bool. HamomHuMm, 4to aas Bcex BcTpoeHHBIX B C# TUIIOB AaHHBIX
pe3yapTaToOM /JOTUYECKOll orepanuy A0AKHO OBITh 3HaueHMe Tulla bool. ITosTomy BI1oa-
He pa3yMHO NpeAyCMOTpeTh BO3BpaT 3HadeHMs Turma bool M B Ileperpy>kaeMbIX BapuaH-
TaX 9TMUX AOTMYeCKUX orepaTopos. Ho, K cojkaaeHMIo, Takoil ciocob Ieperpys3ky IpUIojeH
AUIID B TOM CAy4Yae, eCAM He TPeOYIOTCsI yKOPOUYeHHBIe A0TMIecKlie OITepaTOpPHI.

Kak cpenatb YKOpPO4Y€eHHble nornyeckume onepatopbl
AOCTYNHbIMU ANA NPpUMeHeHns

Aast Toro 4roObl HNpUMEHeHMe YKOPOUeHHBIX AOTMYeCKMX OIlepaTopoB && U || craao
BO3MO>KHBIM, HEOOXOAMMO COOAIOCTM CAeAyIoIye 4eThlpe Npasuaa. Bo-miepsrIX, B Kaacce
AOAKHa OBITH IIpOM3BeAeHa Ieperpyska AOTMYEeCKUX OIepaTopos & u |. Bo-BTophIX, mepe-
rpy>kaemple MeTOAbLI OepaTopoB & U | AOAXKHBI BO3BpalllaTh 3HaU€HUE TOTO >Ke TUIIA, YTO
U y KJacca, 4451 KOTOPOTO ®TU OIepaTophl HeperpykaroTcs. B-TpeTbux, KaxKablil mapameTp
AOAKeH CoJep>KaTh CCHIAKY Ha OOBEKT TOro Kaacca, AAs KOTOPOTO ITeperpykaercs AoTude-
CKMii orrepaTop. V B-4eTBEpTHIX, 445 KAacca AOAXKHBI OBITh TIeperpy>KeHbl OIlepaTophl true
u false. Ecam Bce 9TU yCAOBUS BBIIOAHSIOTCS, TO YKOPOYEHHBIE AOIMYecKMe OIlepaTOpBHI
aBTOMAaTUYEeCKU CTAHOBATCS IIPUTOAHBIMU AAS IPUMEHEHMSI.

B npusesenHoM HICKe IIpMMepe IIPOrpaMMBI IIOKa3aHO, KakK IIPaBUABHO peaau3oBaTh
AOTMYecKre OIlepaTopsl & U | B KAacce ThreeD, 4TOOHI cAeAaTh AOCTYITHBIMU A4S IpUMeHe-
HIST YKOPOYEHHbIe AOTMYeCcKe ONepaTopsl && u | |.
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/* BoJjiee COBEPUIEHHEI CHOCOO Meperpy3KM JIOTUUECKUX

onepatopoe !, | m & mmus obwvekTor kjacca ThreeD.
B 5TOM BapraHTe YKOPOUYEHHHE JIOTMYECKME OIIePaTOpPhHl && U
*/

CTAHOBATCA HOOCTYIIHEIMM HOJIA I[NIPVMMEHEHMA aBTOMATUHUECKUM.

using System;

// Kmacc mjsa XpaHeHMS TPEeXMEPHBX KOOPOMHAT .
class ThreeD {

int %, y, z; // TpexMepHHE KOOPIMHATEH

public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; yv = J; z = k; }

// Tleperpys3uThb JIOTMYECKUM OIepaTop | OJig YKOPOUYEHHOT'O BHUMCIIEHNS.

public static ThreeD operator | (ThreeD opl, ThreeD op2)

{

if( ((opl.x !=0) || (opl.y !=0) || (opl.z != 0)) |
((op2.x !'=0) || (op2.y != 0) || (op2.z !=0)) )

return new ThreeD(1, 1, 1);

else
return new ThreeD(0, 0, 0);

}

// Tleperpys3uUTb JIOTMYECKUNM OIepaTop & OJiS YKOPOUYEHHOT'O BHUMCIIEHNS.
public static ThreeD operator & (ThreeD opl, ThreeD op2)

{
'= 0) && (opl.y != 0) && (opl.z != 0)) &
)

if( ((opl.x
((op2.x != 0) && (op2.y != 0) && (op2.z != 0))
1);

return new ThreeD(1l, 1,
else
return new ThreeD(0, 0, 0);

}

// Tleperpy3uUThb JIOTUMUECKUI ONepaTop
public static bool operator ! (ThreeD op)
{

if (op) return false;

else return true;

}

// TleperpysuTb omnepaTop true.
public static bool operator true(ThreeD op) {
if ((op.x !'=0) || (op.y !'=0) |l (op.z !=0))
return true; // xoTa OH OOHA KOOPAOMHATA HE pPaBHA HYJIO

else
return false;

}
// Teperpysurb omepatop false.
public static bool operator false (ThreeD op) {

if((op.x == 0) && (op.y == 0) && (op.z == 0))
return true; // BCe KOOPAMHATHE PABHH HYJIO

else
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return false;

}

// BBecTu koopmuHaTH X, Y, Z.
public void Show ()
{

Console.WriteLine(x + ", "+ y + ", " + 2z2);

}

class TrueFalseDemo {
static void Main() {
ThreeD a = new ThreeD(5, 6, 7);
ThreeD b new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD(0, 0, 0);

Console.Write ("KoopamuHaTe TOYkKM a: ");
a.Show () ;
Console.Write ("KoopamuHaTe TOYKM b: ");
b.Show () ;
Console.Write ("KoopamuHaTe TOYKM C: ");
c.Show () ;

Console.WriteLine () ;

if (a) Console.WriteLine ("Touka a mcTmMHHa.");
if (b) Console.WriteLine ("Touka b mcTtmHHa.");
if (c) Console.WritelLine ("Touka c mMcTMHHa.");

if (!'a) Console.WriteLine ("Touka a JjioxHa.");
if (!b) Console.WriteLine ("Touka b soxuHa.");

if(!c) Console.WriteLine ("Touka c JjioxHa.");

Console.WriteLine () ;

Console.WritelLine ("llpyMeHeHMe JIOTUUYECKUX ONepaTopoB & mu |");
if(a & b) Console.WritelLine("a & b mcTmHHO.");
else Console.WritelLine("a & b soxHOo.");

if(a & c) Console.WritelLine("a & ¢ mcTMHHO.");
else Console.WriteLine("a & c JjoxHO.");

if(a | b) Console.WriteLine("a | b mcTuHHO.");
else Console.WritelLine("a | b soxuHOo.");

if(a | c) Console.WriteLine("a | ¢ mcTMHHO.");
else Console.WriteLine("a | c joxHO.");

Console.WriteLine () ;

// A Temnepb NPUMEHUTH YKOPOUEHHHE JIOTUMUECKUE OMepPaTOPH.

Console.WritelLine ("IlIpuMeHeHME YyKOPOUYEHHBIX" +
"JIOTMYECKUX OllepaTopoB && u ||");

if(a && b) Console.WriteLine("a && b mcTtmHHO.");

else Console.WritelLine("a && b moxHO.");
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if(a && c) Console.WriteLine("a && c mcTmMHHO.");
else Console.WritelLine("a && c JjoxHO.");

if(a || b) Console.WriteLine("a || b ucTtmHHO.");
else Console.WriteLine("a || b joxuo.");

if(a || c) Console.WriteLine("a || ¢ mcTtmHHO.");
else Console.WriteLine("a || ¢ J;oxHO.");

BrirmoaHeHue oTOM IIpOorpaMMbl IIPUBOJAUT K CACAYIOINEMY pe3yAbTaTy.

KoopomHaTH TOuUKM a: 5, 6, 7
KoopomuaTe Touxku b: 10, 10, 10
KoopaomHaTer Touxkm c: 0, 0, O

Touka a MCTMHHAa
Touka b mcTMHHAa
Touka C JIOXHA.

[IpyMeHeHME JIOTUYECKUX OIepaTopoB & U |
a & b mcTMHHO.

& JIOXHO .

| MCTVHHO .

| MCTVHHO .

L0 W
Q O Q

[I[pMMeHEeHMEe YKOPOWUEHHHX JIOTMYECKMX OIIepaTopoB && u ||
a && b mcTmHHO.

a && C JIOXHO.

a || b mcTuHHO.

a || ¢ mcTuHHO.

Paccmotpum 6oaee mogpobHO, KaKuM 00pa3oM peaan3yIoTCs A0TIeCKIe OIepaToOphl
& u | . OHM IIpeAcTaBAeHHI B cAeAytonieM pparMenTe Koja.

// Tleperpy3uUThb JIOTUUECKMUIM ONepaTop | IJjid YKOPOUEHHOTO BHUUCJIIEHMUS .
public static ThreeD operator | (ThreeD opl, ThreeD op2)

{

if( ((opl.x !=0) || (opl.y !=20) || (opl.z !=0)) |
((op2.x !=0) || (op2.y != 0) || (op2.z !=0)) )
return new ThreeD(1, 1, 1);
else

return new ThreeD(0, 0, 0);

}

// Tleperpy3uUThb JIOTMUYECKUNM ONepaTop S IOJid YKOPOUYEHHOTO BHUMCIIEHMA.
public static ThreeD operator & (ThreeD opl, ThreeD op2)

{

1if( ((opl.x !'= 0) && (opl.y != 0) && (opl.z != 0)) &
((op2.x '= 0) && (op2.y !'= 0) && (op2.z !=0)) )
return new ThreeD(1, 1, 1);
else

return new ThreeD(0, 0, 0);
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ITpexxae Bcero oOpaTnTe BHMMaHMe Ha TO, YTO METOABI ODOMX ITeperpy>KaeMbIX AOTide-
CKIX OIIepaTopOB TeIleph BO3BpaIaloT 00bLekT Tmma ThreeD. VM ocobenno oOpaTwuTe BHU-
MaHIe Ha TO, Kak popMMpyeTcs DTOT 00beKkT. Ecan aormyeckas omepanus gaeT MCTUHHEBIN
pe3yabTaT, TO CO34aeTCs M BO3BpalllaeTcs MCTUHHEI 00LeKT Tnma ThreeD, y KOTOPOTO XOTS
OBI 0O4Ha KOOpAUHaTa He paBHa HyaA10. Ecau ke Aormdeckas orrepanius jaeT AOKHBIN pe3yab-
TaT, TO COOTBETCTBEHHO CO3JaeTCs M BO3BpaIaeTcsl A0XKHEIN o0nekT. Takmm obpaszom, pe-
3yAbTaTOM BBEIYMCAEHNS AOTMYEeCKOTO BRIpaXkeHsI & & b B caeAyiomeM gpparMeHTe Koja:

if (a & b) Console.WriteLine("a & b mcTtmHHO.");
else Console.WritelLine("a & b joxuo.");

sABAsAETCs 00BeKT Tuma ThreeD, KOTOPBIL B JaHHOM CAyJae OKa3bIBaeTCsA VMCTMHHBIM. A ITO-
CKOABKY oIlepaTophl true u false yxXKe OIpeAeAeHSl, TO CO3JaHHBIN 00bekT Tuna ThreeD
IOABEpTaeTcsl AEMICTBUIO OIlepaTopa true M B KOHEYHOM UTOre BO3BpalljaeTcs pe3yabTaT
Tuna bool. B gannom cAy4yae OH paBeH true, a cael0BaTeabHO, yC/lOBHI)H7[ oneparop if
YCIIEIIHO BHIITOAHSIETCSI.
baarogapst Tomy uTO Bce HEOOXOAUMEIE ITpaBlAa CODAIOAEHBI, YKOPOUYEHHEIE OIlePaTOPhI

CTaHOBSTCA AOCTYIIHBEIMU AAs IIPUMeHeHs K 00bekTaM ThreeD. OHM A€IICTBYIOT CAeAYIONUM
obpasom. ITepBrIit ortepaH/, MpoBepseTCs C IOMOIIIBIO OITepaTOPHOTO MeToda operator true
(aas oneparopa | | ) manu Xe ¢ HOMOIIBIO OIIepaTOPHOIO MeToda operator false (aad ome-
paropa &&). Ecan yaaercs onpegeauTs pe3yAbTaT AaHHOM OIlepaliyiy, TO COOTBETCTBYIOIIIIA
Ieperpy>kKaemMblii onepaTop (& MAu |) galee He BHIIOAHAeTCs. B mpoTusBHOM caydae meperpy-
>KaeMBblii olepaTop (& MAM | COOTBETCTBEHHO) UCIIOAB3YeTCs 4451 OIIpeleAeHs] KOHeUHOTIO pe-
syapraTta. CaegoBaTeAbHO, KOT4a IPUMEHSeTCs YKOPOUEHHbIN AOTMIecKMil oIlepaTop && MAK

| |, TO COOTBETCTBYIOIINIL AOTMYECKUIL OIIEPaTOP & MAM | BBI3BIBAETCS AMIIDb B TOM CAy4ae, eCAN
II0 IIePBOMY OIlepaHAy HEBO3MOXKHO OIpeleAUTh pe3yAbTaT BRIUMCAEHMs BhIpakeHus. B xa-
YecTBe IpuMepa pacCMOTPUM CAEAYIOIIYIO CTPOKY KOZa 13 IIPUBEAEHHON BBIILIEe [IPOrpaMMBI.

if(a || c¢) Console.WriteLine("a || ¢ mcTuHHO.");

B o700 cTpOKe KOAa CHayala IIPUMeEHIETCs oIlepaTop true K 0ObeKTy a. B gaHHOM cay-
Jae OOBEKT a VCTUHEH, ¥ ITIODTOMY JCII0Ab30BaTh Jajee OIlepaTOpHEI MeTo/ | HeT HeobXo-
Aaumoctu. Ho ecan rmepenucats 4aHHYIO CTPOKY KOJAa CA€AYIOIINM 00pa3oMm:

if(c || a) Console.WriteLine("c || a wmcTmHHO.");

TO omeparop true Opla OB CcHavala NpUMeHeH K OOBEeKTy c, KOTOpBIf B JAaHHOM cCAydae
AOXeH. A 9TO O3HayaeT, 9TO AAs OIpejeAeHNs MCTUHHOCTY OObeKTa a IIPUIIAOCh OBl Jajee
BBI3BIBATH OII€PAaTOPHBIN METOJ, | .

OmnmcaHHBIl BHIIIE CITOCOO IPUMEHEeHMsI YKOPOYEeHHBIX AOTMYEeCKUX OIepaToOpOB MOXKET
IOKa3aThCsl, Ha IIEPBBI B3r4s4, HECKOABKO 3allyTaHHbIM, HO €CAM IIOAyMaTb, TO B TaKOM
HpUMeHeHNM OOHapy>KMBaeTCsl M3BeCTHBIN MHpaKTUYecKuili cMmbicad. Beap ©aarogaps mepe-
Ipy3ke omepaTopoB true m false A4d Kaacca KOMNOMAATOP IOAydaeT paspelleHre Ha
IIpMMeHeHVe YKOPOYEeHHBIX AOTUYeCKNX OIlepaTOpoB, He Ipuberas K SBHON MX IIeperpyske.
DTO AaeT TakKe BO3MOKHOCTD VICITOAB30BaTh OOLEKTHI B YCAOBHEIX BEIpaskeHW:AX. V1 Boobie,
AOTMYeCKUe OIepaTophl & U | Aydille BCETO PeaAM30BLIBATL ITOAHOCTBIO, €CAM, KOHEYHO, He
TpeOyeTcst OueHb Y3KO HallpaBAeHHas UX peaan3aliysl.

OnepaTtopbl npeobpa3zoBaHuA

MHOTAa OOBEKT OoIrpeAeAeHHOro Kaacca Tpe6y6TC}I JICIIOAB30BaTh B BbIPA’XK€HNV, BKAIO-
JamomemM B cebst AaHHBIE APYIMIX TUIIOB. B OJ4HUX CAyYasX AAsl DTON meAan OKa3bIBaeTCsa
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IIPUTOAHOM IIeperpyska O4HOTO uAM ©o/ee OIEpaTOPOB, a B APYIMX CAydasiX — OOBIKHO-
BeHHOe ITpeoOpas3oBaHIe THIIa Kaacca B 11eaesoi Tuil. Aas mogo0usix cutyanuit B C# mpea-
YCMOTpeHa CIleljMalbHas PasHOBMAHOCTb OIIEPAaTOPHOIO MeTOAQd, HasblBaeMasl onepanopom
npeobpasosanus. Taxoil omeparop IpeoOpasyeT OOBEKT MCXOAHOTO KJAacca B APYIoil THIL
Omnepatopsl npeobpaszoBaHNs ITOMOTAIOT ITOAHOCTBIO MHTEIPUPOBATh TUITHI KAAaCCOB B CpeAy
nporpammuposanus Ha C#, paspemras cBOOOAHO ITOAB30BAThCA KAacCaMU BMeCTe C APYTMMU
TUITaMM AaHHEIX, IIPY YCAOBNM, YTO OIIpejeaeH MOpPsA0K MpeoOpa3oBaHs B DTU TUIILL.

CymectBy1oT ase (GpOpMEI OIlepaTOpOB ITpeoOpa3oBaHM:A: sABHasA M HespHas. Hioke oxu
IpeACTaBA€eHbI B O0ILIEM BUAE:

public static explicit operator ngemesor Tumn (McxonHen: Tun v) {return sHaveHme;}
public static implicit operator mnemesoi Tum (MCxonHew: Turn v) {return sHaveHme;}

rae nesesBor Tum OOO3HAaYaeT TOT TWUII, B KOTODHIN BBIITOAHSAETCA IIpeoOpasoBaHMe; »C—
XOOHEWT TmI — TOT THUII, KOTOPBI IIpeo0Opasyercs; 3HayeHme — KOHKPeTHOe 3HaueHNe,
nprobpeTaeMoe KAaccoM Itocae mpeodbpasosanms. OmepaTopsl IpeoOpasoBaHNS BO3Bpa-
IalOT JaHHbIE, UMEIOIINe jeieBos Ty, IIpUYeM yKasbBaTh ApPYTVe BO3BpalljaeMble TUITHI
AAHHBIX He pa3perraercs.

Ecan omneparop npeobpasoBaHus yKazaH B HessBHON dopme (implicit), To mpeobpaso-
BaHIe BBI3BIBAETCS aBTOMAaTHYeCK), HallpuMep, B TOM CAydae, KOTda OOBEKT MCIIOAB3YeTCs
B BBIPa’KE€HMM BMeCTe CO 3HauyeHMeM IieAeBOro Tuila. Ecam ke oneparop IpeoOpasoBaHus
yKaszaH B sABHON opme (explicit), To mpeoGpasoBaHue BBI3BIBAETCSI B TOM CAydae, KOrAa
BBITIO/IHAETCS TIpUBeAeHNe TUIIOB. /A OAHUX U TeX >Ke UCXOAHBIX U I[eA€BBIX TUIIOB JaHHBIX
He/b3s YKa3hIBaTh OllepaTop MpeoOpa3oBaHIsI OAHOBPEMEHHO B ABHO I HesBHOI (opMme.

Cosaaaum orepaTop MpeoOpa3oBaHNs CIeIMaAbHO A4 KAacca ThreeD, 4TOOBI Ipoje-
MOHCTpMPOBaTh ero nmpumeHenue. JomyctumM, uto TpedyeTcs mpeobpa3oBaTh OOBEKT THIIA
ThreeD B IleA0e 3HaueHIe, YTOOBI 3aTeM MCIIOAB30BaTh €TO B I[eA0YMCA€HHOM BBIpa>keHMM.
Takoe mpeobpasoBanue TpebyeTcs, B 9aCTHOCTH, AAS ITOAy4eHNUs IIPOM3BEeJeHIs BCeX Tpex
KoopauHaT obbekTa. C BTOM 11eABI0 MBI BOCIIOAB3YeMCs CAeAyIOIell HesIBHO pOpMOIi orTe-
paTopa nmpeoGpa3oBaHu.

public static implicit operator int (ThreeD opl)

{

return opl.x * opl.y * opl.z;

Huoxe npuseaeH mpumep HporpaMMBl, 4eMOHCTPUPYIOLIEN IpUMeHeHMe STOTO omepa-
Topa IIpeoOpa3oBaHmsL.

// TlpuMep NPVMEHEHMUS OlepaTopa HEeSIBHOT'O Npeobpa30BaHMLg.
using System;

// Krmacc mjsa XpaHeHUS TPEeXMEPHBEIX KOOPAMHAT .
class ThreeD {
int x, y, z; // TpexMepHHE KOOPIMHATH

public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; y = J; z = k; }

// Tleperpys3uTb OMHAPHHI OlIepaTop +.
public static ThreeD operator +(ThreeD opl, ThreeD op2)

{
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ThreeD result = new ThreeD);

result.x = opl.x + op2.x;
result.y = opl.y + op2.y;
result.z = opl.z + op2.z;

return result;

}

// HesaBHOe mnpeoBpasz3oBanHme obOwbekTa Tuna ThreeD xk Tumy int.
public static implicit operator int (ThreeD opl)
{

return opl.x * opl.y * opl.z;

}

// BuBecTu koopmuHaTH X, Y, Z.
public void Show ()
{

Console.WriteLine(x + ", "+ y + ", " + 2);

}

class ThreeDDemo
static void Main () {
ThreeD a = new ThreeD(1, 2, 3);

ThreeD b = new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD();

int 1i;

Console.Write ("KoopOmHaTE TOUKM a: ");

a.Show () ;

Console.WriteLine () ;

Console.Write ("KoopmmHaTel TOukM b: ");
b.Show () ;

Console.WriteLine () ;

c =a + b; // cloxuTh KOOPOMHATEl TOUYEK a U b
Console.Write ("Pe3ysbTaT CJOXeHMS a + b: ");
c.Show () ;

Console.WriteLine () ;

i = a; // npeobpaszoBaTh B TuUl int
Console.WritelLine ("PesynbTaT npucBamBahnmus 1 = a: " + 1i);

Console.WriteLine () ;

i=a* 2 - Db; // npeoBpaszsoBaTs B TuUn int
Console.Writeline ("PesynbTaT BHUMCJIEHMS BHpaxeHus a * 2 - b: " + 1

Bor x KakOMy pe3yAabTaTy IPUBOAUT BbIIIOAHEHNIE DTONU IIporpaMMBbl.

KoopmmuaTe Touxkm a: 1, 2, 3

KoopmmuaTe Toukm b: 10, 10, 10
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PesymnbTaT cjoxeHus a + b: 11, 12, 13
PesysbTaT nNpucBamBaHMsa 1 = a: 6

PesynbTaT BHUMCIIEHMSA BHpPaxeHMs a * 2 - b: -988

Kak caeayer m3 mpmseaeHHOTO BEIIIIE IpYMepa IIPOTpaMMEl, KOrda o0beKT Tuita ThreeD
JCTIOAB3YeTCs B TaKOM I1€A0YNMCAEHHOM BBIpa>KeH!M, KaK 1 = a, IPOMCXOAUT ero IIpeod-
pasoBaHue. B ToM KOHKpeTHOM cAydae ITpeoOpa3oBaHNe IIPUBOANUT K BO3BpaTy 11eA0TO 3Ha-
9eHUs 6, KOTOpoOe sBASETCSA ITpOM3BeJeHMeM KOOPAVMHAT TOYKM a, XPaHSIIMXCA B OObeKTe
TOTO >Xe HasBaHWA. Ho ecam Aas BbIMMCAeHMs BBIpakeHUs IpeoOpas3oBaHUe B TUII int He
TpeOyeTcs, TO omepaTop MpeoOpa3oBaHUA He BBHI3bIBaeTcCs. VIMEHHO IO®TOMY OmepaTOPHEIN
MeToa operator int () He BHI3BIBAETCA IIPYU BEIYVMICAEHUM BHIPaKeHUsI ¢ = a + b.

Ho aas pa3amdHbIX Ileaeif MOXKHO cO3JaTh pasHBle oIlepaTOphl IpeoOpasosaHms. Tak,
AAs mpeobpasoBaHns obbekTa Tumna ThreeD B Tum double MOXHO ObLA0 OB OIIpeAEAUTH
BTOpPOJI OoItepaTop IpeoOpasosaHWs. [Ipy 9ToOM KaKAbIil BuA IpeoOpa3oBaHMsl BBITIOAHAACST
OBI aBTOMATUYECKU U He3aBVICUMO OT APYTOTO.

Omnepatop HesIBHOTO ITpeoOpa3oBaHNsA MPUMEHAeTCA aBTOMaTUYeCK! B CAeAYIOUX CAy-
Jasx: KOrda B BRIpakeHMM TpeOyeTcsl mpeoOpas3oBaHMe TUIIOB; METOAYy IlepejaeTcs OOBeKT;
OCYIIIeCTBASIETCSl TpUCBauBaHMe ¥ IIPOM3BOAUTCSA SBHOe IIpUBejeHMe K IleAeBOMY THITY.
C Apyroi CTOPOHEBI, MOXHO CO3J4aTh OIlepaTOp SABHOTO IIpeoOpa3oBaHMsl, BLI3HIBAEMBIN TOAD-
KO TOTJa, KOTda IPOM3BOAUTCS SIBHOe IpMBeJeHre TUIOB. B TakoMm caydae orepaTop SIBHOTO
IIpeoOpa3oBaHNs He BHI3BIBAETCA aBTOMAaTHUECK. B KadecTBe mpuMepa HIUKe NpUBeJeH Ba-
pMaHT TIpejblAyIeli MpOoTrpaMMBEl, IepejeAaHHBINl AAd AeMOHCTpaIiuy ABHOTO IIpeobpaso-
BaHUS B TUIT int.

// TlpuMeHUTL gBHOe MNpeobpaz3oBaHue.
using System;

// Krmacc mjsa XpaHeHUsS TPEeXMEPHBEIX KOOPAMHAT .
class ThreeD {
int x, y, z; // TpexMepHHEe KOOPIMHATH
public ThreeD() { x =y =2z = 0; }
public ThreeD(int i, int j, int k) { x = 1i; yv = J; z = k; }

// Teperpys3uTb OMHAPHEI OIepaTop +.
public static ThreeD operator + (ThreeD opl, ThreeD op2)
{

ThreeD result = new ThreeD();

result.x = opl.x + op2.x;
result.y = opl.y + op2.y;
result.z = opl.z + op2.z;

return result;

// BHIIOJIHUTL HaA BTOT pPas3 gBHOe MNpeobpa30BaHMeE TUIIOB.
public static explicit operator int (ThreeD opl)

{

return opl.x * opl.y * opl.z;
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}

// BuBecTu koopmvHaTH X, Y, Z.
public void Show ()
{

Console.WriteLine(x + ", "+ y + ", " + 2z2);

class ThreeDDemo
static void Main () {
ThreeD a = new ThreeD(1l, 2, 3);
ThreeD b = new ThreeD (10, 10, 10);
ThreeD ¢ = new ThreeD();
int i;

Console.Write ("KoopaouHaTe TOukM a: ");
a.Show () ;

Console.WriteLine () ;

Console.Write ("KoopmuHaTer Toukm b: ");
b.Show () ;

Console.WriteLine () ;

c =a + b; // CIOXMTHL KOOPIMHATH TOYEK a " b
Console.Write ("PesynbTaT CJOXeHMS a + b: ");
c.Show () ;

Console.WriteLine () ;

i = (int) a; // upeobpaszoBaTb B TuUI int sBHO,
// TMOCKOJIBKY YyKAa3aHO I[IpPUBENeHME TUIIOB
Console.WritelLine ("PesynbTaT npucBamBahHusg 1 = a: " + 1i);

Console.WriteLine () ;

i = (int)a * 2 - (int)b; // aBHO TpebyeTCs NpMUBEOEHME TUIIOB
Console.WritelLine ("Pe3ynbTaT BHUMCIIEHMS BHpPaxeHus a * 2 - b: " + 1)

Omnepartop npeoOpasoBaHus Telleph yKasaH B ABHOV (opMe, U IODTOMY IIpeobpasopa-
HUe AOAXKHO OBITh ABHO HpuBedeHO K Tully int. Hampumep, caeayiomas crpoka koja He
OyJAeT CKOMIIMAMPOBaHa, €CAV UCKAIOYNTD IpYUBeAeHNe TUIIOB.

i = (int) a; // npeoBpasoBaTb B TuN int 4BHO,
// TOCKOJIBKY yKas3aHO [NpUBEIeHUEe TUIMOB

Ha onepaTops! npeoOpasoBanus HaKAaAbIBaeTCs P CASAYIOINX OTPaHIYeHIIA.

* VIcxoAHBIN MAK 11eAeBO TUII ITpeoOpasoBaHIsl JOAXKEH OTHOCUTHCA K Kaaccy, A4s1 KO-
TOpOro OOBsABAEHO JaHHOe IpeobpasoBaHMe. B wacTHOCTN, HeAb3sl IepeoIpeleANTh
IIpeoOpasoBaHMe B TUII int, ecAy OHO IepBOHaYaAbHO yKa3aHO KaK IIpeoOpa3oBaHue
B Tuil double.

* Heap3s ykasbiBaTh mpeobpa3oBaHIe B KAacc object MAM Xe M3 DTOTO Kaacca.

4 vZl,/li[ OJHIX M TeX JXKe MCXOAHBIX M IEeJA€BbIX TUIIOB AaHHBIX HEABb3s yKa3bIBaTb OAHO-
BpEeMEHHO JIBHOE I HESIBHOE Hpeo6pa30BaHI/Ie.

’
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* Hean3s ykaspisaTh mpeobpasoBaHe 0a30BOTo KAacca B Tpou3Boanbiii kKaacc. (TToa-
poOHee 0 6a30BLIX M ITPOM3BOAHKIX KAaccaX pedsb MoiAeT B raase 11.)

* Hean3s ykaseisaTh mpeobpasosaHue B mHTepderic man xe n3 Hero. ([TogpobHee 06
nHTepdericax — B raase 12.)

ITomMuMoO yKa3aHHBIX BEHIIIe OTpPaHMYEHMI, WMeeTCs psj PpeKOMeHAAIwil, KOTOPBIMU
OOBIYHO PYKOBOACTBYIOTCSI IIPM BBIOOpE OIlepaTOpOB SBHOTO MAM HESBHOTO ITpeoOpa3oBa-
Husa. HecmoTps Ha Bce mpemMyInecTsa HesIBHEIX ITpeoOpas3oBaHMIL, K HUM cAeayeT mpube-
raTh TOABKO B TeX CAydJasx, KOrja IpeoOpa3oBaHMIO He CBOVICTBEHHBI ommOKu. Bo msbesxa-
HIUe TIOJO0HBIX OIMMOOK HesBHBIe ITpeoOpa3oBaHMA AOAXKHBI OBIThH OpPTaHM30BAaHBI TOABKO
B TOM CAydYae, eCAU YAOBAETBOPSIOTCA CAeAylolue ycaosusa. Bo-mepssix, mudopmanms He
TepseTcs, HapuMep, B pe3yabTaTe yCeJeHU:, IeperoAHeHMs WMAM IoTepu 3Haka. V Bo-
BTOPBIX, IIpeoOpa3oBaHMe He IPUBOAUT K MCKAIOYUTEABHON cuTyanym. Ecam ke HesBHOe
mpeoOpa3oBaHue He YAOBAETBOPseT DTUM ABYM YCAOBUAM, TO CAeayeT BHIOpaTh sBHOe ITpe-
obpasopaHue.

PekomeHaauum v orpaHuyeHus no neperpyske onepaTopos

AelicTBre meperpy>kaeMoro oleparopa pacIpOCTpaHsercsl Ha KAacc, A4S KOTOPOIO OH
OIpeaeAseTCs], U HUKaK He CBsI3aHO C ero ImepBOHAa4Ya/AbHBIM IPUMEHEHIEM K AaHHBIM BCTPO-
ennrplx B C# Tumos. Ho paam coxpaneHNsT sICHOCTU CTPYKTYPHI M YA0004NTaeMOCTH MCXOAHO-
IO KoJa Ileperpy>kKaeMblil OIlepaTop AOAXKEH, II0 BO3MOXHOCTY, OTpa’kaTh OCHOBHYIO CyTh
CBOETo IepBOHaYaAbHOIO HasHaueHus. Hampumep, HasHaueHme oreparopa + 4451 Kaacca
ThreeD MO CyTU He AOAXKHO 3aMETHO OTAMYATHCS OT €ro HasHauyeHUs A4S LeAOYUCAEHHBIX
TUIOB AaHHBIX. Ecam Obl, Hampumep, ompejeAuTh OIepaTop + OTHOCUTEABHO HEKOTOPOTO
KJacca TakKuM 0oOpa3oM, 4TOOBI IO CBOEMY AeMCTBUIO OH cTaa GoAbIlle ITOXOXXUM Ha OIlepa-
TOp /, TO BPsA A OT DTOTO OBLA0 OB MHOTO IPOKY. ' 1aBHBIN IPVMHIINII IIepeTpy3KM oIlepa-
TOPOB 3aKAIOYAETCs B CA€AyIOIIEeM: HECMOTPS Ha TO, YTO II€Perpy>kKaeMblil OIepaTop MOXKET
MOAYYMTb AI000€ Ha3HayeHMe, paayl sSCHOCTYM HOBOe ero Ha3HaueHlUe AOAKHO ObITh TaK MAU
JHaye CBs3aHO C ero IepBoHavYaAbHbIM Ha3HaYeHEM.

Ha neperpysky ornepaTtopos HakAajblBaeTcsl ps4 orpaHudeHuii. B yactHOCTH, HeAb3s U3-
MEHATH IIPUOPUTET AI0DOTO omepaTopa MAM KOAMYECTBO OIlepaHAOB, KOTOpoe TpeOyeTcs
AAsl ollepaTopa, XOTs B OIlepaTOPHOM MeTOAe MOKHO M IIPOMTHOpMpPOBaTh omnepand. Kpome
TOTO, UMEeTCsl psiA OIepaTOpPOB, KOTOPhIe HeAb3s Ieperpy>kaTh. A camoe riaBHOE, UTO Ilepe-
Ipy3Ke He IOAAEXUT HU OAVH U3 OIEepaTOPOB IIPpMCBAaMBAHMUS, B TOM YICA€ U COCTaBHBIE,
KakK, HampuMep, onepaTtop +=. Huoke nepeudncaeHsl onepaTopbl, KOTOpble HeAb3sl Ileperpy-
katb. Cpean HUX UMEIOTCS M TaKue OIlepaTophl, KOTOphle OyAyT paccMaTpuBaThCs Jalee B
DTOVI KHUTE.

?

&& () .
27 [1 [ =
=> —> as checked
default is new sizeof
typeof unchecked
HecMoTtps Ha To 4TO orepaTop NpuBeAeHUS () HeAb3sl Ieperpy>kaTb SIBHBIM O0OpasoM,

MeeTCsI BCe >Ke BO3MOJKHOCTH CO34aTh YIIOMMHABINNMECSI paHee OIlepaTOpPhbI Hpeo6pa303a—
HIIS1, BRITIOAHAIOINNE Ty JKe cCaMYIO (I)yHKL[I/IIO.
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OrpaHudeHne, cBsI3aHHOe C TeM, 4YTO HEKOTOpEIe OIIepaTophl, HAIlpUMep +=, HeAb3s
Ieperpy>arb, Ha CaMOM JeJe He fBAsJeTCS TaKUM YK HellpeoJoAMMBIM. BooOie rosops,
€CA1 OIlepaTop OIlpededeH KaK Ieperpy>kaeMblil M MCIIOAB3YeTCsd B COCTaBHOM OIleparope
IIpVICBaMBaHNs, TO ODBIYHO BBI3BIBAETCSA METOJ, DTOTO Ileperpy>kaemoro omeparopa. Caego-
BaTeABHO, NPV OOpaIlleHN! K OllepaTOpy += B IIpOrpaMMe aBTOMaTHJYeCK) BEHI3BIBAETCS 3a-
paHee OODBABAEHHBINI BapuaHT MeToda operator+ (). Hampumep, B npusegeHHOM HIDKe
(])parMeHTe KOoZa MeToa operator+ () aBTOMaTMYeCKU BBI3LIBAeTCSI A4 Kaacca ThreeD,
a B UTOTe OOBEKT b OyaeT cogepKaTh KoopAnHaTs! 11, 12, 13.

ThreeD a = new ThreeD (1, 2, 3);
ThreeD b = new ThreeD (10, 10, 10);

b += a; // cloxmuTh KOOPIOMHATH TOYEK a " b

U nocaeanee 3sameuaHne: HECMOTps Ha TO, UTO OIlepaTOp MHAEKCAMM MaccuBa [] Heab-
351 IIeperpy>Karth C IIOMOIIBIO ONePaTOPHOTO METOAA, MMEETCsI BO3MOXKHOCTDh CO34aTh MHAEK-
CaToOpBhl, O KOTOPBIX PeYb IIOMAET B CAEAYIOIIeI TAaBe.

Ewe oguH npumep neperpysku onepaTopos

Bo Bcex mpegpiaymux npuMepax nporpaMm, IipeAcTaBAeHHBIX B DTOI raase, 445 A€MOH-
CTpaluy IIePerpysKky OIepaTOPOB MCII0Ab30BaACsI KaacCc ThreeD, U DTOM LI€AM OH CAYXUA
ncnpasHo. Ho mpesxae yeM 3aBepIUTh DTy IAaBy, OBLAO OB YMECTHO pacCMOTPETH ellle OAVH
IpuMep TIeperpy3ku omepatopos. Obmiye HpUHIUIIL Ieperpy3Ky OIepaTOpOB OCTaIOTCS
HEeU3MEHHBIMI He3aBMCUMO OT IIPUMEHSIEeMOTO KJacca, TEM He MeHee, B pacCMaTpUBaeMOM
HIUCKE IIpUMepe HarAsgHO AE€MOHCTPUPYIOTCS CUABHBIE CTOPOHBI TaKOWl II€perpysku, OCO-
GeHHO ecAM DTO KacaeTCsl paCIINPsIeMOCTU TUIIOB.

B sanHOM mpmMepe paspabaTeiBaeTcsa 4-paspsAAHBIN I1eA0YMCAEHHEBI TUI AaHHBIX U
AAsl HeTO ompejeAasieTcsi psJ, onepanuil. Bam, BeposTHO, M3BECTHO, UTO Ha paHHeN CTajum
Pas3BUTUA BRYUCAUTEABHON TeXHUKMU IIMPOKO IPVUMEHAACS TUI JaHHBIX A4S OOO3HaYeHMs
4-pa3psAHBIX ABOMYHBIX BEAMYMH, HA3bIBABLUMXCS 1OAY0ATMAMU, TTOCKOABKY OHM COCTaBAs-
AV TTOA0BUHY 0OaliTa, cojep>Kaau OAHy IIecTHajllaTepMIHyl0 Py u ObAM YAOOHBI AAs
BBOJa KoJa moAaybariTaMy c myasTa DBM, 4To B Te BpeMeHa CYMTaAOCh ITPVBLIYHLIM 3aH:I-
TUeM A4sl HporpaMMmuctos! B Hamle Bpemsi STOT TUI JaHHBIX IIPUMEHSIETCS peaKo, HO OH
HO-TIPe>KHeMY fABASETCS AXOOOIBITHBIM AOIOAHEHMeM 11eAO0YMCAEHHBIX TUIIOB AaHHBIX B CH.
o Tpaguuum noayOaiiT 0603HaYaeT Iel0e 3HaueHne Oe3 3HaKa.

B npuseseHHOM HIKe IpuMepe IPOTpaMMBbl TUII I10AyOailTOBBIX 4aHHBIX peaAu3yeTcs C
MOMOIIIBIO Kaacca Nybble. B kauecrBe 6a30BOro A4si HEro VCITIOAB3YeTCST TUIL int, HO C orpa-
HUJeHNeM Ha XpaHeHue gasubix oT 0 g0 15. B kaacce Nybble onpegeasiorcs caelyroliye
oreparophl.

¢ CaoxeHne aByx o0beKToB Tuita Nybble.

e CaoxxeHue 3HaYeHUsI TUIIA int ¢ 00beKTOM Tuma Nybble.

e Caoxenne oobekTa Tiita Nybble co 3HaueHIeM TuIla int.

* Onepanum cpaBHeHus: 00Aablile (>) 1 MeHbIIIe (<).

¢ Onepanns MHKpeMeHTa.

¢ [IpeoOpasoBaHme 3Ha4eHIsI TUIIA int B 00BeKT Tua Nybble.

e [TpeoOpasoBanne oO6bekTa Tua Nybble B 3HaueHMe THUIIA int.



naBa 9. NMeperpy3ka onepaTtopoB 299

IlepeuncaeHHBIX BBIIIE OIEpaluii AOCTaTOYHO, YTOOBI IIOKa3aTh, KaKMM OOpPasoM THII
Kaacca Nybble mnrerpupyercss B cuctemy tunos C#. Ho 445 moaHoneHHON peaamsaiium
STOrO TUIA AAHHBIX IIPUAETCSI ONPEeAEANUTb BCE OCTaAbHbIE AOCTYIIHBIE A4S HErO OIlepalui.
ITorrpobyiiTe caeaaTb 9TO caMM B KauecTBe YIIPa>KHeHIL.

Huoxe moanocTsio npusoautcs kaacc Nybble, a Takke Kaacc NybbleDemo, AeMOHCTpHU-
PYIOIINII €T0 IpUMeHeHNe.

// CosmaTb nonyGamTOBEIM TuUll 4-paspsaOHEIX OAHHBIX [IOH HasBaHueM Nybble.
using System;
// Tund-paspsAanHEIX OAHHBIX .

class Nybble {
int val; // 6a30Bbli TUN OJIS XPAHEHUS NaHHBIX

public Nybble() { val = 0; }

public Nybble (int i) {
val = 1i;
val = val & OxF; // coxpaHuTb 4 Mjamumx paspsana

}

// Tleperpy3muTb OMHAPHEIM ONEpaTop + OJisS CJIOXEeHMs OByx OoObekTOB Tuna Nybble.

public static Nybble operator + (Nybble opl, Nybble op2)

{
Nybble result = new Nybble();

result.val = opl.val + op2.val;

result.val = result.val & OxF; // coxpaHuThs 4 Miamgumx paspsana
return result;

}

// Tleperpy3uTb OMHAPHEIL ONEepaTop + IOJIS CJIOXEHMUSI
// obwexrTa Tuna Nybble m 3HaueHnms Tuna int.
public static Nybble operator + (Nybble opl, int op2)

Nybble result = new Nybble();
result.val = opl.val + op2;

result.val = result.val & OxF; // coxpaHuTb 4 MIamumMx paspsna
return result;

}

// Teperpy3muTb OMHAPHLEIL ONEPaTOp + IJid CJIOXEHMUS
// 3HauveHus Tuna int u obvexkra Tuna Nybble.
public static Nybble operator +(int opl, Nybble op2)

{
Nybble result = new Nybble();

result.val = opl + op2.val;
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result.val = result.val & OxF; // coxpaHurs 4 Miamumx paspsana

return result;

}

// Tleperpy3uThb omeparop ++.
public static Nybble operator ++ (Nybble op)

Nybble result = new Nybble () ;
result.val = op.val + 1;

result.val = result.val & OxF; // coxpauurb 4 Miaiumx paspsna
return result;

}

// Tleperpy3uTh ONepaTop >.
public static bool operator > (Nybble opl, Nybble op2)
{

if (opl.val > op2.val) return true;

else return false;

}

// Tleperpy3urb omneparop <.
public static bool operator < (Nybble opl, Nybble op2)
{

if (opl.val < op2.val) return true;

else return false;

}

// Tpeobpazoears Tun Nybble B Tun int.
public static implicit operator int (Nybble op)
{

return op.val;

}

// TpeobpaszoBares Tum int B Tun Nybble.
public static implicit operator Nybble (int op)
{
return new Nybble (op);
}
}

class NybbleDemo ({
static void Main () {
Nybble a = new Nybble(l);
Nybble b = new Nybble (10);

Nybble ¢ = new Nybble();

int t;

Console.WriteLine ("a: " + (int) a);
Console.WriteLine ("b: " + (int) b);

// VicnmombzoBaTh Tun Nybble B ycioBHOM omnepatope if.
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if(a < b) Console.WriteLine ("a menbme b\n");

// CnoxuTb nBa ofObekTa Tura Nybble.
c=a+t b;
Console.WritelLine ("c mocse omepauu ¢ = a + b: " + (int) c);

// CrnoxmuTb 3HaueHue Tuna int ¢ obwexToM Tuna Nybble.

a += 5;

Console.Writeline ("a mocse omnepaumu a += 5: " + (int) a);
Console.WriteLine () ;

// WVicnmonbzoBaTk Tun Nybble B BepaxeHmu Tumna int.

t=a*2+ 3;

Console.WritelLine ("Pe3ynbTaT BHUMCJIEHMS BHpPaxeHus a * 2 + 3: " + t);
Console.WritelLine () ;

// TpOOEeMOHCTPUPOBATL NPUCBAMBAHME BHAUEHMS TuUNa int U NepernojiHeHue.
a =19;

Console.Writeline ("PesynbTaT npucBamBahHusg a = 19: " + (int) a);
Console.WriteLine () ;

// WVicnonmbzoBaTh Tun Nybble nna ynpaBieHMS LMKJIIOM.
Console.Writeline ("Ynpasnenue umxkjaom for " +
"c nomompio oOwbekTa TuHna Nybble.");
for(a = 0; a < 10; a++)
Console.Write((int) a + " ™);

Console.WriteLine () ;

HpI/I BBITIOAHEHUU DTOM IpOorpaMMBbl ITOAyYaeTCsI C/leAyIOH_U/IIZ pesyabTar.

a: 1
b: 10
a MeHblle b

c nocJie onepauuu ¢ = a + b: 11
a mocJyie omepauumu a +t= 5: 6

PesynbTaT BEUMCIIEHMS BbBIpaxeHms a * 2 + 3: 15
PesynbTaT npuceamBaHusa a = 19: 3

YnpaejeHre LUukJoM for ¢ noMompi oBwekTa Tuna Nybble.
01234567829

Boapmas gacts PpyHKIMIT KAacca Nybble He TpeOyeT ocoOBIX mosicHeHmIT. Tem He MeHee
HEOOXOAMMO IOAYEPKHYTh Ty OCOOYIO pOAb, KOTOPYIO OIepaTOphl IpeoOpasoBaHMS UTpa-
I0T B MUHTETPUPOBaHUU Kaacca Tuita Nybble B cUCTEMY TUIIOB C#. B wactaocTi, OOBEKT TUITa
Nybble MOXHO CBOOOAHO KOMOMHIPOBATh C AaHHBIMU APYTUX TUIIOB B apUPMeTUIECKIX BbI-
pa’keHM:X, IIOCKOABKY OIIpejeleHkl Tpeo0pa3osaHyst 06 beKTa DTOTro T!Ila B TUIT int 1 obpart-
Ho. PaccMoTpuM A4 mpuMepa cAeAyIOIyIO CTPOKY KOAa U3 IIPUBEAEHHOI BBIIIIe IIPOTPaMMBIL.

t=a* 2 + 3;
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B sTOM BRIpakeHum nepemeHHas t U 3HadeHMs 2 U 3 OTHOCATCA K TUILYy int, HO B Heit
IIPUCYTCTBYeT Tak’Ke 00BeKT Tmma Nybble. ObOa Tnma OKa3hBaIlOTCsA COBMECTMMEBIMU Oaaro-
Aapsl HesABHOMY IIpeoOpaszoBaHmio Tuma Nybble B Tum int. B sanHoM caydae ocraapHas
9acTh BBIpa>keHMsI OTHOCMUTCS K TMITYy int, TO®TOMY OOBeKT a mpeoOpasyeTcs B TMH int
C TIOMOIIIBIO CBOETO MeToAa ITpeobpa3oBaHL.

A 6Aar04ap}1 npeo6pasoBaHI/no Tnna int B tum Nybble 3HaueHmMe Tmmna int MoOXeT
OBITH IpHUCBOEHO 00BeKTY Tuia Nybble. Hampumep, B caeayiorier cTpoke U3 IpuBeAeHHON
BBIIIIE IIPOTPaMMBbI:

a = 19;

CHayaJa BBITIOAHSETCSI OIepaTop Ipeobpas3oBaHMs TuIla int B Tum Nybble. 3aTeMm cosja-
eTcsl HOBBINT OOBeKT Tuia Nybble, B KOTOPOM COXpaHAIOTCA 4 MAaAIIMX paspsja I1eA0TO
3HadeHMs 19, a O CyIIeCTBY, 4MCAO 3, IIOCKOABKY 3HadeHMe 19 IpeBbllaeT AMalia3oH IIpea-
CTaBA€HMS 4mcea AAs Tura Nybble. Jazee ®TOT 0OBEKT IpUCBaMBaeTCsA IepPeMeHHON DK-
semrasdpa a. bes omepaTopos mpeoOpa3oBaHms IOJ00HBIE BHIpa’keHNUsA OBIAM OBl IIPOCTO
HeJOIYCTUMEL

Kpome Toro, npeobpasosanne tuna Nybble B Tun Nybble mcroansyercs B uukae for.
be3 Takoro mpeoGpa3oBaHIsA OpraHM30BaTh CTOAb IPOCTON NUKA for OBA0 OB IPOCTO He-
BO3MOKHO.

NMPUMEYAHUE

B kauyectBe ynpaxHeHua nonpobyinTe co3pgaTb BapuaHT nony6anToBOro Tuna Nybble,
npefoTBpalLaloWwnin - NepenonHeHe, ecnv npuceavBaemMoe 3HayeHue okasblBaeTcs 3a npegenamu
JOMycTUMOro auanasoHa uucen. [na 3TOM uUenu nyywe BCEro CreHepupoBaTb  WCKITIOYEHME.
(MoapobHee 06 ucknoveHusix — B rnase 13.)




MHoekcaTtopbl U

DTOIl IJaBe pacCMaTPUBAIOTCA ABe OCOOBIE M TECHO CBs-

3aHHBIE APYT C APYTOM Pa3HOBMAHOCTY YJ€HOB KJAacca:

MHAEKCATOPhl 1 cBoiictBa. KaXkAblil M3 HMX II0-CBOEMY
pacimmpseT BO3MOXKHOCTH KAacca, CIIOCOOCTBYsl DoJee TIOAHO
€ro MHTerpanuu B crcreMy Tunos C# 1 NOBBIIIAs €ro rMOKOCTb.
B yacTHOCTHM, MHAEKCATOPBI IIPEJOCTaBASIOT MEXaHU3M AASl MH-
AeKCUPOBaHIs 00BbEKTOB ITOA00HO MaccuBaM, a CBOICTBA — pa-
LIMOHAABHBIN CIIOCOO YIpPaBAEHMS AOCTYIIOM K AaHHBIM DK3€M-
Inasipa KAacca. DTM 4A€Hbl KAacca TECHO CBs3aHBI APYT C ApY-
I'OM, IIOCKOABKY 0Da OIMpalOTCs Ha ellle 0AHO AocTynHoe B C#
CPeACTBO: aKceccop.

UHpekcaTopbl
Kak Bam AO0A>KHO OBITH y>1<e JI3BE€CTHO, I/IHAeKCI/IpOBaHI/Ie
MaccCrBa OCYI.U;ECTBA}IeTC}I C IIOMOIIBIO or[epaTopa [] ,Z',AS[

CO34aBaeMbIX KJAaCCOB MOXHO OIIpeaeAuTs orepatop [],
HO C DTOM LeAbI0 BMECTO OIIepaTOPHOIO MeTOJa CO34aeTcs
MHAEKCATOP, KOTOPBIN MO3BOASET MHAEKCHPOBATh 00BeKT, Mo-
A00HO MacCUBY. MHAEKcaTop])I HPUMEHSIIOTCS, TAaBHBIM 00-
pasoM, B KadecTBe CpeACTBa, IOAAEP>KMBAIOILEro CO3JaHue
CIeMaAn3MpPOBaHHBIX MacCCUBOB, Ha KOTOpbBIE HaKAaAbIBAaeTCs
OAHO MAM HECKOABKO OrpaHMYeHMUI. Tem He MeHee UHAEKCATO-
pBI MOTYT CAY>XXUTH HPaKTUIECKU AIOOBIM 11€A5M, AASI KOTOPBIX
BBITOAHBIM OKAa3bIBAETCSI TAKOM >K€ CHMHTAKCUC, KaK M Yy Maccu-
BOB. I/[H,a,eKcaTopm MOryT OBITH OAHO- WAU MHOTOMEPHBIMI.
PaCCMOTpI/IM CHavaJa OAHOMEpPHbBIE UHAEKCATOPHI.
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CO3AaHMe OAHOMEPHbLIX HAEeKCaTopoB
Hirxe mpusesena obmast popma 04HOMEPHOTO NHAEKcaTopa:

Tun sjgemeHTa this[int wmHzexc] {
// Axkceccop mJis MNOJIyYeHMS IaHHBIX.
get {
// BO3BpaT 3HAUEHUS, KOTOPOE ONpenejideT MHIEKC.

// Axkceccop IJisg YyCTAHOBKM IaHHBIX .
set {
// YCcTaHOBKa 3HAUEHMS, KOTOPOE ONpenesiseT MHIEKC.

}

rAe Tmn ssieMeHTa ODO3HayaeT KOHKPETHBIN THUII DAeMeHTa MHAeKcaTopa. CaejoBaTeabHO,
y KaXXKA0TO DJAeMeHTa, AOCTYIHOTO C ITOMOIIBIO MHAEKCaTopa, A0AXKeH OHTh olpeaeAeHHBIN
THI 5jeMeHTa. DTOT TUII COOTBETCTBYeT TUILy DAeMeHTa Maccupa. Ilapamerp murpexc mo-
AydJaeT KOHKPeTHBII MHAEKC DJAeMeHTa, K KOTOpOMY ocyliecTBasercs: goctyil. PopmaabHO
9TOT IapaMeTp COBCeM He 00s3aTeAbHO AO/AKEH MMeTh TUII int, HO ITOCKOALKY MHAEKCaTo-
Pbl, KaK IPaBMUAO, IPUMEHSIOTCI AAs MHASKCUPOBaHMS MacCUBOB, TO 4allle BCero MCII0Ab3y-
eTCsl 11eA0YMCACHHBI TUII AaHHOTO I1IapaMeTpa.

B Tese mngexcaropa omnpegeaeHsl gBa akceccopa (T.e. CpeacTBa AOCTyIla K A4aHHBIM): get
n set. Axceccop 1moJo0eH MeToAy, 3a MCKAIOYeHIeM TOTO, YTO B HeM He OODABASIETCS THUII
BO3BpalllaeMOr0 3HaueHUs MAM IlapaMeTphl. AKCeCCOpBl BBI3LIBAIOTCS aBTOMAaTUYECKM IIPU
JICIIOAB30BaHUN MHAEKcaTopa, U oDa IT0Ay4alOT mHIeKC B KadecTBe IapaMeTpa. Tak, ecan
MHAEKCATOp YKa3blBaeTCsl B A€BON YacTu OllepaTopa IpucBaMBaHIs, TO BLI3BIBAETCSI aKCeccop
set M ycTaHaBAMBAeTCsd HAE€MEHT, Ha KOTOPBIl yKa3blBaeT IapaMeTp mHIekcC. B mpoTusHOM
cAydae BBI3BIBAETCA aKCecCOp get M BO3BpalllaeTcs 3HaueHMe, COOTBETCTBYIOIlee IlapaMeTpy
nunexc. Kpome Toro, akceccop set IoaydaeT HesiBHBIN IlapaMeTp value, cogepsKaliuii
3HadyeHMe, IPUCBaBaeMoe M0 YKa3aHHOMY MHAEKCY.

ITpenmy1iecTso MHAEKCAaTOpa 3aKAKO4aeTcs, B YaCTHOCTU, B TOM, YTO OH IIO3BOAsIET IOA-
HOCTBIO YIIpaBAATh AOCTYIIOM K MaccHBy, m3beras He’KeaAaTeABHOTO JAOCTyma. B kauecTse
npuMepa pacCMOTPUM IIPOrpaMMy, B KOTOpPO# co3jaeTcs Kaacc FailSoftArray, peaau-
3YIOIINIA MacCUB A4Sl BbISIBA€HMS OLIMOOK HapyIleHMsl I'paHHI] MaccuBa, a CAej0BaTeAbHO,
AAsl IpeAOTBpalleHNs] MCKAIOUMTEABHBIX CUTyallMii, BO3ZHUKAIOIIMX BO BpeMs BBIIIOAHEHI
B CBA3M C MHAEKCUpPOBAHMEM MaccuBa 3a ero rpaHuuamu. Jas 9TOro Maccus MHKAIICyAUPY-
eTcs B KauecTBe 3aKpBITOTO YJeHa KJacca, a 4OCTYIl K HeMy OCYIIIeCTBASeTCs TOABKO C IIOMO-
IpI0 MHAEKcaTopa. ITpu TakoMm IToAXoJe MCKAIOYaeTcsl A100asl MOMBITKA IHOAYYMUTh AOCTYI
K MacCuBy 3a €ro IpaHHUIlaMM, IIpMYeM BDTa ITOIBITKa IIpeceKaeTcsa 0e3 KaTacTpopUIecKux
IMOCAEACTBUM AAS IpOrpaMMBEl. A IIOCKOABKY B KAacce FailSoftArray VICIIOAB3Y€eTCsI VH-
AeKcaTop, TO K MacCHBY MOXKHO 0OpaIIaThCsl € ITOMOIIBIO OOBIYHO (POPMEI 3aITNCH.

// VIcmoyb30BaTh MHIOEKCATOP IJiS CO3HOaHMs OTKAB0YyCTOMUMBOITO MacCCHBA.
using System;

class FailSoftArray {
int[] a; // cceuika Ha 6a30BEM MacCUB

public int Length; // oTkphTas nepeMeHHas IOJMHEL MacCHBa



Maea 10. UHgekcaTopbl 1 CBOMCTBA

public bool ErrFlag; // obfo3HauaeT pes3ysjbTaT [OCJENHEN olepalun

// TloCTpOUTL MAaCCMUB 3amaHHOTO pasMepa.
public FailSoftArray(int size) {

a = new int[size];

Length = size;
}

// 2To mHOekcaTop mnJig Kjacca FailSoftArray.
public int this[int index] {
// 3To akceccop get.

get {
if (ok (index)) {

ErrFlag = false;

return al[index];
} else {

ErrFlag = true;

return 0;

}

// 3To akceccop set.

set {
if (ok (index)) {

alindex] = value;
ErrFlag = false;

}

else ErrFlag = true;

}
}

// BO3BpaTuTh JIOTMUECKOEe 3HaueHue true,
// VIHOEKC HaxOOWUTCS B YCTAHOBJIEHHHX IPAHMIAX.

private bool ok (int index) {
if (index >= 0 & index < Length)

return false;

eCcIin

return true;

}

// TpONEeMOHCTPMPOBATL [IPMMEHEeHMEe OTKAa30yCTOMUMBOTO MacCCHUBA.

class FSDemo {
static void Main () {
FailSoftArray fs = new FailSoftArray(5);

int x;

// BHSBUTL CKPHTHE COOM.
Console.WritelLine ("CxkpuTent cOom.") ;
for (int i=0; i < (fs.Length * 2); i++)

fs[i] = i*10;

for(int i=0; 1 < (fs.Length * 2); i++) {

" ") .
’

Console.Write(x +

305
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Console.WriteLine () ;

// A Temepb nokasaThb cOOU.

Console.WritelLine ("\nC6oi1 c yBemomsieHueM o6 ommbrax.");
for (int i=0; i < (fs.Length * 2); i++) {
fs[i] = 1 * 10;
if (fs.ErrFlag)
Console.WritelLine("fs[" + i + "] BHe Tpanuu");

}

for(int i=0; 1 < (fs.Length * 2); i++) {

x = fs[i];
if(!fs.ErrFlag) Console.Write(x + " ");
else
Console.WriteLine("fs[" + i + "] BHe Tpanuu");

Bor k KaKOMYy pe3yAabTaTy IIPUBOANUT BbIIIOAHEHIIE DTOM IIporpaMmal.

CKPBITEIM COOM.
0 10 20 30 40 0 0 0 0 O

Cb6om c yBenmowmJieHmeM 00 oumbKax.
] BHe TpaHuIl
] BHe TpaHMUl]
fs[7] BHe TpaHuUl
] BHe TpaHuUl]
] BHe TpaHul
0 10 20 30 40 fs[5] BHe TpaHMUL

fs[6] BHe TpaHUI]
fs[7] BHe TpaHwUl
fs[8] BHe TpaHuUl
fs[9] BHe TpaHMUIL

MHAGKC&TOP TPersITCTByeT HapyImEeHNIO I'paHn1 MacCrBa. BaumarearHO IIpoaHaAN3M-
pyem Ka’XayIo 4aCTb KOda MHAEKcaTopa. OH HauMHAaeTCsI Co CAeAyIOLT_IeIZ CTPOKM.

public int this[int index] {

B ®TO0iT cTpoKe KoAa OOBABAsSETCA MHAEKCATOpP, OIEepUpPYIONINii DAeMeHTaMM Tula int.
EMy mepesaeTcs mHAeKC B KadecTse IapaMmeTpa index. Kpome Toro, mHaekcatop oObABAS-
eTCsl OTKPBITHIM (public), YTO AaeT BO3MOKHOCTh MCIIOAB30BaTh HTOT MHAEKCATOP B KOJe 3a
npeaesaMu ero Kaacca.

PaccMoTpuM caeayromuii Koa akceccopa get.

get {
if (ok(index)) {
ErrFlag = false;
return al[index];
} else {
ErrFlag = true;
return 0;
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AKkceccop get IpeaoTBpalllaeT OIINMOKM HapyIIeHMs TPaHNUI] MacCuBa, IIPOBepsid B Iep-
BYIO ouepeab, HAXOAUTCS AU MHAEKC B YCTAaHOBAEHHLIX IPaHMIIaX. DTa IMpOBepKa IPaHMI] BbI-
TOAHAETCsS B MeToJe ok (), KOTOPBIN BO3BpalljaeT AOTMYeCcKOoe 3HauyeHre true, eCAu MHAEKC
NpaBUABHBINA, a MHade — Aormyeckoe 3HaueHue false. Tak, ecam ykasaHHBINI MHAEKC Ha-
XOAUTCS B YCTAaHOBAEHHBIX TPaHMIAX, TO II0 STOMY MHAEKCY BO3BPalllaeTCsl COOTBETCTBYIO-
UM AeMeHT. A ecAu MHAEKC OKa3blBAaeTCsl BHE yCTAaHOBAEHHBIX I'PaHMI], TO HMKAKUX OIle-
palnii He BBITTOAHAETCS, HO B TO K€ BpeMs He BO3HMKaeT HMKaKUX OIIMOOK ITeperoAHeHN.
B asannom BapuaHTe Kaacca FailSoftArray IiepeMeHHas ErrFlag cOAep>XUT pe3yabTar
KaxxAon omepaunu. Ee cogepskumoe MOXKeT OBITH IIPOBEPEHO ITOCAe KaKAON OIlepanyy Ha
peAMeT YAa4HOTO MAU HeyAadHOTO BHIIIOAHeHus mocaejHeit. (B raase 13 6yaeT mpeacTas-
2eH 00/ee COBepIIeHHEIN Ccrocob 0bpaboTky ommboK ¢ moMorisio umeromeiics 5 C# moa-
crcTeMbl 0OpabOTKM MCKAIOUMTEABHBIX CUTyallMii, a A0 TeX IIOp MOXKHO BIIOAHE OOOMTHUCH
YCTaHOBKOI1 ¥ ITPOBEPKOI IIpU3HAKa OIINOKIAL.)

A Temepnr paccMOTPUM CAeAYIOINIT KOJ, aKceccopa set, IpeAOTBpaIllalONIero OIIMOKM
HapyILIeHUs I'PaHIL] MacCHBa.

set {
if (ok (index)) {
alindex] = value;
ErrFlag = false;

}

else ErrFlag = true;

Ecan mapamerp index MeToga ok () HaxO4UTCS B YCTAaHOBAEHHBIX Ipejedax, TO COOT-
BETCTBYIOIIIEMYy 9A€MEeHTy MacCuBa IIpUCBaMBaeTCsA 3HadeHue, IlepejaBaeMoe I3 Ilapamerpa
value. B mpormBHOM caydae ycTaHaBAMBaeTCs AOTMYECKOe 3HAadyeHMe true IepeMeHHON
ErrFlag. HanmoMuuMm, uto value B A1000M aKCeCCOPHOM MeTOJe SIBASeTCs HesBHBIM Ilapa-
MeTpOM, COAep>KalllVIM IIpucBanBaeMoe 3HadeHne. Ero He Hy>XHO (4a M HeAb3sI) OODBABAATH
OTAEABHO.

Haaname obomx akceccopos, get M set, B MHAEKCaTOpe He SABAJETCA ODI3aTEABHBIM.
Tax, MOXHO cO34aTh MHAEKCATOP TOABKO A/Sl UTEHUs, peaan30BaB B HEM OAMH AMIIIb aKcec-
cop get, MAH Ke UHAEKCATOP TOABKO A1 3aIlICU C € AMHCTBeHHBIM aKCeCcCOPOM set.

I'Ieperpy3Ka MHOeKcaTopoB

Mngexcarop MoxeT ObITh IeperpykeH. B ®Tom cayuyae 445 BHIIIOAHEHUs BhIOMpaeTcs
TOT BapMaHT MHAEKCaTOpa, B KOTOPOM TOuYHee cODAIOAAeTCsl COOTBETCTBME ero IapaMmerpa U
apryMeHTa, yKa3blBaeMOIO B KauecTBe MHAekca. Hioke nmpusegeH npumep IporpamMmel, B KO-
TOPOV MHAEKCAaTOp MaccuBa Kaacca FailSoftArray Ieperpyxaercsa A4S MHAEKCOB TUIIA
double. Ilpu »TOM MHAeKcaTOp Tuma double OKpyTraseT CBOW MHAEKC A0 OAVKAIIIIIEro
11€A0TO 3HaYEeHSI.

// Tleperpys3uTh MHIOEKCATOP MaccuBa kjacca FailSoftArray.
using System;

class FailSoftArray {
int[] a; // cceuika Ha 6a30BEM MacCHUB

public int Length; // OTkphTas nepeMeHHas IJMHEL MacCUBa
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public bool ErrFlag; // obfo3HauaeT pe3ysjbTaT [NOCJENHEN olepalun

// TIOCTPOWTL MACCMB 3amJaHHOTO pasMepa.
public FailSoftArray(int size) {

a = new int[size];

Length = size;

}

// 2To mHmekcaTop Tuna int mng maccuBa FailSoftArray.
public int this[int index] {
// 3To akceccop get.
get {
if (ok(index)) {
ErrFlag = false;
return a[index];
} else {
ErrFlag = true;
return 0;

}

// 9To akceccop set.
set {
if (ok (index)) {
alindex] = value;
ErrFlag = false;
}
else ErrFlag = true;
}
}

/* DTo eme OOMH MHIEKCATOP Ijg MaccuBa FailSoftArray.
OH OKpYyIJIAeT CBOM apryMeHT OO OJukanmero LeJjioro MHIeKca. */
public int this[double idx] {
// 3To akceccop get.
get {
int index;

// OKpyTJUTbL OO Oamxammero LejioTo.
if( (idx - (int) idx) < 0.5) index = (int) idx;
else index = (int) idx + 1;

if (ok (index)) {
ErrFlag = false;
return a[index];
} else {
ErrFlag = true;
return 0;

}

// 3To akceccop set.
set {
int index;
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// OKpyTJnuThL OO OJmkaimero LeJioTo.

if( (idx - (int) idx) < 0.5) index = (int) idx;
else index = (int) idx + 1;
if (ok (index)) {

alindex] = value;

ErrFlag = false;
}

else ErrFlag = true;

}

// BO3BpaTUTh JIOTMUECKOE 3HaueHMe true, eciu
// MHOEKC HAXOOUTCS B YCTAHOBJIEHHHIX T'PAHULAX.

private bool ok (int index) {
if (index >= 0 & index < Length) return true;

return false;

}

// TpOOEeMOHCTPUMPOBATL MIPMMEHEHME OTKAa30yCTOMUMBOTO MAaCCHUBA.

class FSDemo {
static void Main () {
FailSoftArray fs = new FailSoftArray(5);

// TloMecTuTb psSn 3HAUEHMM B MaccusB fs.
for (int i=0; i < fs.Length; i++)
fs[i] = i;

// A Temnepb BOCIOJIL30BATHCH MHIEKCAMU
// Tuna int u double myg ofpameHuS K MaCCUBY .

Console.WriteLine("fs[1] : "™ + fs[1]);
Console.WriteLine ("fs[2] : " + fs[2]);
Console.WriteLine("fs[1.1]: " + fs[1l.1]);
Console.WriteLine ("fs[1.6]: " + fs[l.6]);

HpI/I BBITIOAHEHUU DTOM IIpOrpaMMmal I10Ay49aeTcs CAeAyIOIJ.U/If/I pesyabTart.

fs[1]: 1
fs[2]: 2

fs[1.1]: 1

fs[l.6]: 2

Kax moxasbiBaeT IIpMBeAEHHEIN BbIIIEe Pe3yAbTaT, MHAEKCH Tura double OKPYIASIOTCS
A0 OAVKaiIero 1meaoro 3HadeHus. B wactHOCTH, MHAEKC 1.1 OKpyraseTcs 4o 1, a mHAEKC
1.6 — a02.

IlpeacraBaeHHbI BhIIIe OPUMEpP HOPOrpaMMBbl HAarAsgHO AeMOHCTPUPYET IIpaBOMOY-
HOCTb IIeperpy3ku MHAEKCaTOPOB, HO Ha IpakTUKe OHa NpuMeHsieTcsa Hedacto. Kak mpasu-
210, MHAEKCATOPHI Teperpy>kaloTcsl AAs TOTO, 4TOOBI MCIOAB30BaTh OOBEKT OIpeseleHHOTO
KJacca B KauecTBe MHAEKCa, BEYMCASIeMOTO KaKMM-TO OCOOBIM 0DOpasoM.
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UHpekcaTopbl 6e3 6a3oBoro maccuBa

Caeayer ocobo ITOAYEpKHYTH, YTO MHAEKCATOp COBCEM He 00s13aTeAbHO AOAXeH OIepu-
poBath MaccuBoM. Ero ocHOBHOe HasHauyeHUe — IIpeAOCTaBMUThH I101b30BaTeA0 (PYHKIIVO-
HaJbHble BO3MOKHOCT!, aHaAOTMYHbIe MaccuBy. B xauecrse mpumMepa B NpUBEAEHHON HIKe
nporpaMme AeMOHCTPUPYETCSI MHAEKCATOP, BRITOAHSIOIINI POAb MacCuBa TOABKO AJAsl UTe-
HIA, cojep>kamero crerenn umcaa 2 ot 0 go 15. Obparurte BHMMaHMe Ha TO, YTO B DTOM
IporpaMme OTCYTCTBYeT KOHKPEeTHBII MaccuB. BMecTo $TOro mHgexcatop mpocToO BBIYMCASET
IOAXOAsIIIee 3HadeHme A4 3a4aHHOTO MHAEKCa.

// VIHOeKCaToOpel COBCEM He O0S3aTesIbHO IOJIKHEl ONEePMPOBATH OTIEJIbHEMU
MacCCUBaMM .

using System;
class PwrOfTwo {

/* IocTyn K JIOTUMUYECKOMY MAaCCHUBY, CoOIepXalleMy CTeleHU
uycya 2 or 0 mo 15. */
public int this[int index] {
// BHUMCIUTL U BO3BPATUTH CTENEHb umcja 2.
get {
if((index >= 0) && (index < 16)) return pwr (index) ;
else return -1;

}

// Akceccop set oTcyTcTByerT.

}

int pwr (int p) {
int result = 1;

for (int 1=0; i < p; i++)
result *= 2;

return result;

}

class UsePwrOfTwo {
static void Main () {
PwrOfTwo pwr = new PwrOfTwo () ;

Console.Write ("lleperle 8 crenenelyt umcya 2: ");
for (int i=0; 1 < 8; i++)

Console.Write (pwr[i] + " ");
Console.WriteLine () ;

Console.Write ("A 3T0 HekoTOphe ommMbxM: ");
Console.Write(pwr[-1] + " " + pwr[l7]);

Console.WriteLine () ;
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Bor x KakoOMy pe3yAabTaTy IIPUBOANT BbIIIOAHEHNIE DTON IIporpaMMBbl.

[lepBre 8 creneHey umcya 2: 1 2 4 8 16 32 64 128
A B5TO HEKOTOpHe ommbku: -1 -1

O6paTI/ITe BHIMAaHI€ Ha TO, YTO B MHAEKCATOP Kaacca PwrOfTwo BKAKOYEH TOABKO aKCec-
COp get, HO B HeM OTCYTCTByeT aKceccop set. Kak mosicHs140Ch BBIIIE, TaKOW VHAEKCaTop
CAY>XXUT TOABKO AASI UTEHWUSI. CaeaoBaTteabHO, OOBEKT KAacca PwrOfTwo MOXKeT YKa3bIBaThCs
TOABKO B MPaBO YacTy oOIlepaTopa IPMUCBauBaHNs, HO He B A€BOM €ro 4acTu. HaanMep,
TIOTIBITKA BBECTU CAEAYIOIIYIO CTPOKY KOJa B IIPUBEAEHHYIO BbIIlEe ITPOTPaMMy He IIpUBEAET
K >KeZaeMOMYy pe3yAbTarTy.

pwr[0] = 11; // He NOOJIEXUT KOMIIMIISLIMU

Takoi1 omepaTop mpucBauBaHMs CTaHET IMPUIMHON IOABAEHUA OIMIMOKM BO BpeMs KOM-
MIMAATINY, TIOCKOABKY 4451 MHAEKcaTopa He OIIpejeleH akceccop set.

Ha npumenenme wuHAEKCaTOPOB HaKAaABIBAIOTCSA /JBa CYIIeCTBEHHBIX OTPaHIMIEHN.
Bo-miepBrIX, 3HaueHIe, BhIjaBaeMOe MHAEKCAaTOPOM, HeAb3s IlepejaBaTh MeToAy B KadecTse
mapameTpa ref mam out, IMOCKOABKY B MHAEKcaTOpe He OIlpeJeAeHO MeCTO B IaMATH AAs
ero xpaHeHM:. V1 BO-BTOPBIX, MHAEKCATOP AOAXKeH OBITh YA€HOM CBOEro Kaacca U IIOBTOMY
He MOKeT ObITh OObsIBAEH KaK static.

MHOFOMepH bleé MHAEeKCaTopbI

Mugexcatopsl MOXXHO CO34aBaTh U A48 MHOTOMEPHBIX MaccUBOB. B kawectse mpumepa
HIDKe TIpMBeJeH ABYMEPHEIN OTKa3O0yCTON4YmBEI MaccuB. ObpaTuTe ocoboe BHUMMaHHUE Ha
00BsIBAEHNE NHAEKCAaTOpa B 9TOM IIpUMepe.

// IBYMEpHBEIM OTKA30YyCTOMUMUBEIL MACCUB.
using System;

class FailSoftArray2D {
int[,] a; // ccouika Ha 6as30BBEM IOBYMEPHEIM MaCCUB
int rows, cols; // pa3sMeps MaccuBa
public int Length; // oTkphTas nepeMeHHas IJMHEL MacCHBa
public bool ErrFlag; // obo3HauaeT pes3yJjbTaT [NOCJENHEN olepalunu

// TloCTpOUTHL MACCUB BalaHHEIX pPa3MepoB.
public FailSoftArray2D(int r, int c) {
rows = r;
cols = c;
a = new int[rows, cols];
Length = rows * cols;

// OTO mMHIexkcaTop nJsa kjacca FailSoftArray2D.
public int this[int indexl, int index2] {
// 3To axceccop get.
get {
if (ok (index1l, index2)) {
ErrFlag = false;
return al[indexl, index2];
} else {
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ErrFlag = true;
return 0;

}

// 3To akceccop set.

set {
if (ok (index1l, index2)) {
alindexl, index2] = value;

ErrFlag = false;
}

else ErrFlag = true;

}

// BO3BpaTUTh JIOTMUECKOE 3BHaueHMe true, eciu
// MHOEKCHB HAXOOATCS B YCTAHOBJIEHHBIX Npeneiax.
private bool ok (int indexl, int index2) {
if (indexl >= 0 & indexl < rows &
index2 >= 0 & index2 < cols)
return true;

return false;

}

// TIpONEMOHCTPUPOBATH MNPUMMEHEHME IBYMEPHOTO MHIEKCATOpPa.
class TwoDIndexerDemo {

static void Main () {
FailSoftArray2D fs = new FailSoftArray2D(3, 5);
int x;

// BHSBUTL CKPHTEE COOM.
Console.WritelLine ("CkpuTeiz cOom.") ;
for (int 1i=0; 1 < 6; 1i++)

fs[i, i] = i*10;

for(int i=0; 1 < 6; 1i++) {
x = fs[i,i];
if(x !'= -1) Console.Write(x + " ");

}

Console.WriteLine () ;

// A Temepb mokaszaTb COOM.

Console.WriteLine ("\nC6oi1 c yBemomieHueM o0 ommbrax.");
for(int i=0; i < 6; i++) {
fs[i,i] = 1i*10;
if (fs.ErrFlag)
Console.WriteLine("fs[" + i + ", " + i + "] BHe TpaHuu");

}

for (int i=0; 1 < 6; i++) {
x = fs[i,i];
if (! fs.ErrFlag) Console.Write(x + " ");
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else
Console.WriteLine("fs[" + i + ", " + i + "] BHe Tpauuu");

Bor k KakKoOMy pe3yAabTaTy IIPUBOAVIT BBIIIOAHEHNE DTOIO KoJa:

CKPEITE COOM.
0 10 20 0 0 0

Cboit c yBemomyieHmeMm 060 ommbOKax.
fs[3, 3] BHe TpaHWMUI

fs[4, 4] BHe rpaHMl]

fs[5, 5] BHe rpaHull

0 10 20 f£s[3, 3] BHe TpaHHUL
fs[4, 4] BHe rpaHMl]

fs[5, 5] BHe rpaHwull

CBoucrtBa

Emre oanon Pa3sHOBMAHOCTBIO YA€HA KAacca sIBASETCS CE0LCHIBO. Kaxk IpaBUAO, CBOVICTBO
coueTaeT B cebe I01e C MeToAaMM AoCTyma K HeMy. Kak Op10 mOKa3aHO B IIpUBEAEHHBIX
paHee TIpuMepax IIporpaMM, I10J1e 3a4acTylO CO3JaeTcs, YTOOBI CTaTh AOCTYIIHBIM AAS TIOAb-
30BaTeell 0OBeKTa, HO IIPY DTOM >KeJaTeAbHO COXPaHUTh yIpaBAeHMe Ha/j OIepalysaMIu,
paspeleHHbIMI 4451 DTOTO I0As, HallpUMep, OTPaHUYUTh AMaria3oH 3HAYeHUM, IIpUCBau-
BaeMBIX AaHHOMY I10410. DTOM LeAU MOXKHO, KOHEUHO, JOOMUTHCS U C IOMOIIBIO 3aKPhITO
IIepeMeHHOi, a Tak’Ke MeTOAOB AOCTyIla K ee 3HaueHMIO, HO CBOICTBO IpeJocTaBaseT Ooaee
COBEPILIEHHBIV U PaliVIOHaABHBIN IIyTh 445 AOCTUKEHMS TOM K€ CaMO LIeAN.

CpolicTBa OYeHb IOXOXKM Ha MHAEKCATOPhL. B wacTHOCTH, CBOJICTBO COCTOUT M3 MMEHM U
aKceccopoB get U set. AKCeccOpnl cAyKaT AAs IOAYYEeHUs VM yCTAHOBKM 3HaYeHMs Iepe-
MeHHOI1. ['1aBHOe TIperMyIIecTBO CBOVICTBA 3aKAIOYAeTCsI B TOM, UTO €TO UMs MOXKeT OBITh
JICTII0AB30BaHO B BBIPa>KeHMAX M OIlepaTopax IMpMCBaMBaHMA aHAAOTMYHO VIMEHM OOBIYHOIN
ITIepeMeHHOII, HO B AeVICTBUTEABHOCTY NPV OOpaIeHny K CBOVICTBY IO MMEHN aBTOMaTide-
CKM BBI3BIBAIOTCS €I0 aKCecCopHl get U set. AHaAOTMYHBIM OOPa3OM MCITOAB3YIOTCS aKcec-
COpHl get 1 set MHAEKCaTOpa.

Hirxe mpuseaena obmas ¢popma CBOTICTBA:

TUT uMs |
get {
// xom akceccopa OJjisg YTeHUs U3 [0JId

set {
// xom akceccopa IJjid 3amnucu B IoJie

}

rAe Tur 0oOO3HaYaeT KOHKPETHBIVI TWII CBOVICTBa, HAaIlpMMep int, a mMs — IpucBaMBaeMoe
cporicTBy uMs. Kak ToapKO cBOiICTBO OyzeT ompedeaeHo, A1000e oOpallleHMe K CBOJICTBY I1O
MMeHM IIpuBeJeT K aBTOMAaTM4eCKOMY BBI3OBY COOTBETCTBYIOLIEro akceccopa. Kpome rtoro,
aKceccop set IpUHMMAaET HEsSIBHBIN MapaMeTp value, KOTOPHIV COAEPXKUT 3HaUYeHUe, Mpu-
CBaMBaeMOe€ CBOVICTBY.
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CAeAyeT, OAHAKO, MMETh B BUAY, UTO CBOVICTBA HE OIIPeAeAsIIOT MeCTO B IaMATU AAsl Xpa-
HEeHIT noz1e171, a AVIb YIIPaBASIOT AOCTYIIOM K IIOASIM. DT0 O3Ha4vaeT, 4TO caMO CBOJICTBO He
IpeaocTaBAsIeT 1104€e, I IIODTOMY I104€ A0AKHO OBITH onpeaeaeHO He3aBUCHMO OT CBOIICTBa.
(MckaroueHne m3 9TOTO IIpaBMAa COCTaBASET AGMOMAMUYECKU PeaAusdlyemoe CBOMCTBO, paccMa-
TpuBaeMoe aajee.)

Hixe IpuBeAeH HpOCTOIZ npuMep IIporpamMmel, B KOTOpOI7[ orpeAeAsIeTcst CBOJICTBO
MyProp, npejHa3HaueHHOe AAs AOCTyIla K II0AI0 prop. B gaHHOM mpumepe cBOICTBO A0-
IIyCKaeT ITprcBarBaHye€ TOABKO ITI0OA0KNUTEAbHBIX 3HAYEHNIL.

// TpoCTO} NpMMep NPMMEHEHMs CBOMUCTEBA.
using System;

class SimpProp {
int prop; // mone, ymnpasjgeMoe CBOMCTBOM MyProp

public SimpProp() { prop = 0; }
/* DTO CBOMCTBO ofecneumBaeT HOCTYIl K BaKPLHTOM [IEPEeMEeHHOM B3K3eMIIsgpa Prop.
OHO HOMNyCKaeT MPUCBAMBAHUE TOJIBKO IMOJIOKMTEJIbHEIX 3HAUeHUMn. */
public int MyProp {
get {
return prop;
}
set {
if (value >= 0) prop = value;

// TIPONEeMOHCTPMPOBATL MNPMMEHEeHMEe CBOMCTEA.
class PropertyDemo {
static void Main() {
SimpProp ob = new SimpProp();

Console.WriteLine ("llepBOoHauanbHOe 3HadyeHue ob.MyProp: " + ob.MyProp);
ob.MyProp = 100; // OpUCBOUTL 3HAUYEHUE
Console.Writeline ("Tekymee 3HaueHre ob.MyProp: " + ob.MyProp);

// TlepeMeHHOM Prop HeJib3d MNPUCBOUTH OTPULATEJLHOE 3HAaueHMe.
Console.WritelLine ("IlomeTka OPUCBOUTHL 3HauyeHue " +
"-10 cBowcTBY Ob.MyProp");
ob.MyProp = -10;
Console.Writeline ("Tekymee 3HaueHme ob.MyProp: " + ob.MyProp);

Bor k KakKoOMy pe3yAabTaTy IIPUBOANT BBIIIOAHEHNE DTOIO KoJa.

[lepBOHauayJbHOE 3HadeHue ob.MyProp: 0

Texymee 3HaueHue ob.MyProp: 100

[lonelTKka NPMCBOMTE 3HadeHme -10 ceomcTBy Ob.MyProp
Texkyumee 3HaueHue ob.MyProp: 100
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PaccMoTpuM mpuBedeHHBIN BbIIe KO4 Oozee mogpoOHO. B »TOM Kode ompeseasteTcs
OAHO 3aKphHITOE I0A€ Prop M CBOMCTBO MyProp, ylpasasiollee AOCTYIIOM K IIOAI0 Prop.
Kaxk mosicHsA10CH Bllle, caMO CBOJCTBO He OIlpejeAsieT MeCTO B IIaMATU AAsl XpaHeHUs 104,
a TOABKO yIIpaBAsieT JOCTYIIOM K 110410. Kpome Toro, moae prop sBAseTCs 3aKpBITBIM, a 3Ha-
QMT,OHOADCTYHHOInOAbKOQGPGSCBOﬁCTm)MyPrOp.

CporicTBo MyProp ykKasaHO Kak public, a caeaoBaTeAbHO, OHO AOCTYIIHO M3 KOJa 3a
IpejeAaMy ero Kaacca. VI B 9TOM ecTh CBOsSI AOTMKa, IOCKOABKY AaHHOe CBOMCTBO obecrie-
4YMBaeT AOCTYI K IOAI0 Prop, KOTOpOe SIBASETCS 3aKpBhITBIM. AKCeccop get STOro CBOIICTBA
IPOCTO BO3BpalllaeT 3HAYEHME M3 II0AS Prop, TOrda Kak akCeccop set ycraHaBAMBaeT 3Ha-
YyeHle B I104€ Prop B TOM M TOABKO B TOM CAydae, eCAM DTO 3HadeHMe OKa3bIBaeTCs I1040-
KnTeAbHBIM. TakuM 00pa3oM, CBOICTBO MyProp KOHTPOAUpPYeT 3HadeH!s, KOTOphle MOTYT
XpaHUTBCA B I104e prop. B 9ToM, coOCTBEeHHO, 11 COCTOMUT OCHOBHOE Ha3HaueHIe CBOVICTB.

Tum cpoiicTBa MyProp oIpeAeAseTcs Kak A4Sl YTeHUs, TaK U AAs 3alMCH, IIOCKOABKY OHO
MO3BOASIET UMTaTh U 3allMChIBAaTh AaHHBIE B Oa3oBoe moze. TeM He MeHee CBOIICTBA MOXKHO
CO34aBaTh JOCTYITHBIMIU TOABKO AASl UT€HUS WMAM TOABKO AAs 3amucu. Tak, ecam TpeOyercs
CO34aTh CBOMCTBO, AOCTYIIHOE TOABKO AAs YT€HMs, TO AOCTAaTOYHO ONPeAEeAUTh eAVHCTBEH-
HBINI akceccop get. A ecaM Hy>KHO CO34aTb CBOMCTBO, AOCTYIIHOE TOABKO AASl 3alMCH, TO
AOCTaTOYHO ONpPeAeAUTh € AMHCTBEHHBIN aKCeccop set.

Bocrnoabsyemcs CBOVICTBOM 4451 4aABbHENILIErO yCOBEPILIEHCTBOBAHNUS OTKA30YyCTOMYMBOIO
Maccuba. Kak BaM 40AKHO OBITH y>Ke M3BECTHO, Y BCEX MacCCHMBOB MIMeEETCS COOTBETCTBYIO-
1iee cBOMCTBO AAMHBI (Length). o cux nop B Kaacce FailSoftArray A4s DTON LIeAU WC-
10Ab30BaA0Ch OTKPBITOE ILleA0uMcAeHHOe node Length. Ho 9To gaszexo He caMblil AydIimii
0AXOA, IIOCKOABKY OH AOITyCKAaeT YCTaHOBKY 3HAa4Y€HMI, OTAMYAIOIINIXCA OT AAMHBI OTKa30y-
croitunBoro maccusa. (Hampumep, mporpaMmuct, npecaeAyiommii 3A0HaMepPeHHbIe Ieal,
MOXXeT YMBIIIIAeHHO BBeCTV HeBepHOe 3HauyeHNe B JaHHOM I1oae.) Jas TOro 4ToOH mcmpa-
BUTb DTO IIOAOKEHME, IIPEBPATUM I104€e Length B CBOJCTBO “TOABKO AAs UTeHMs1”, KaK IIO-
Ka3aHO B ITPUBEAEHHOM HIIKE, U3MEHEHHOM BapuaHTe Kaacca FailSoftArray.

// DoGaBuThb cBoiicTBo Length B xjacc FailSoftArray.
using System;

class FailSoftArray {
int[] a; // cceuika Ha 6a30BEM MaCCUB
int len; // mivHa MaccuBa — CJYXUT OCHOBaAHMEM IJid CBOMCTBa Length

public bool ErrFlag; // obo3HauaeT pes3yJjbTaT NOCJENHEN olepalunu

// TloCcTpOUTbL MAaCCMUB BamaHHOTO pasMepa.
public FailSoftArray(int size) {

a = new int[size];

len = size;

// CmomicTBo Length TOJNIBKO 1Ji9 UTEHUS.
public int Length {
get {
return len;
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// 2To mHmekcaTop mJig Kjacca FailSoftArray.
public int this[int index] {
// 3To akceccop get.
get {
if (ok(index)) {
ErrFlag = false;
return al[index];
} else {
ErrFlag = true;
return 0;

}

// 3To akceccop set.
set {
if (ok (index)) {
a [index] = value;
ErrFlag = false;

}

else ErrFlag = true;

}

// BO3BpaTUTh JIOTMUECKOE 3HaueHMre true, eciu
// MHOEKC HAXOOUTCS B YCTAHOBJIEHHHX I'PAHULAX.

private bool ok (int index) {
if (index >= 0 & index < Length) return true;

return false;

}

// TpONEMOHCTPUPOBATH MNPVMMEHEHUE YCOBEPIEHCTBOBAHHOTO
// OTKaz30yCTOMUMBOTO MaCCHUBA.
class ImprovedFSDemo {

static void Main () {
FailSoftArray fs = new FailSoftArray(5);

int x;

// PaspeumTb uTeHMe CBoOMcTBa Length.
for(int i=0; 1 < fs.Length; i++)
fs[i] = 1*10;

for(int i1i=0; i < fs.Length; i++) {
x = fs[i];
if(x != -1) Console.Write(x + " ");

}

Console.WriteLine () ;

// fs.Length = 10; // Oumbka, 3anmchb 3anpeumeHa!

Terepy Length — 9TO CBOICTBO, B KOTOPOM MECTOM AAs XPaHEHMS AAQHHBIX CAYKUT
3aKphbITasl IlepeMeHHast len. A IIOCKOABKY B 9TOM CBOJCTBE OIpeJedeH eAUHCTBEHHBIN aK-
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ceccop get, TO OHO AOCTYIIHO TOABKO AAsl 4YTeHMs. DTO O3HadaeT, YTO 3HayeHlUe CBOVICTBa
Length MOKXHO TOABKO UMTaTh, HO HE M3MEHATH. /A5 TOTO YTOOBI yOeAUTHCSA B DTOM, IIO-
poOyiiTe YAaAUTb CUMBOABI KOMMEHTapHsl B Hadade CAeAyIOlleil CTPOKM M3 IpUBeAEHHOTO
BBIIIIE KOJA.

// fs.Length = 10; // Oumbka, 3anmchb 3amnpeumeHa!

Ilpy momeITKe CKOMIIMAMPOBATh AAHHBIN KOJ BBl ITOAy4NUTe COODIeHue o0 ommoKe,
yBeAOMASIONIee O TOM, 9TO Length sABAsA€TCSA CBOMCTBOM, AOCTYITHBIM TOABKO A/ UTEHVI.

JobaBaenneM cpoiictBa Length B Kaacc FailSoftArray YycOBepIIeHCTBOBaHME pac-
CMaTpMBaeMOro 3Jech IpuMepa KoJa C IIOMOIIBIO CBOVICTB Ja/leKO He ucdeprbiBaeTcs. Erre
O/HMM 4/J€HOM AAHHOIO KAacca, IOAXOAAIIMM AAsl IIpeBpallleHus B CBOJCTBO, CAYKUT IIepe-
MeHHasA ErrFlag, ITOCKOABKY ee IpMMeHeHNe AOAXHO OBITh OTPaHMYEHO TOALKO YTEHUEM.
Hirxe mpuBeJeH OKOHYaTeABHO YCOBEPIIIEHCTBOBAHHBIN BapHMaHT Kaacca FailSoftArray,
B KOTOPOM CO3JaeTcsl CBOVICTBO Error, UCIOAB3YIOIIee B KauecTBe MecTa AAs XpaHeHMs AaH-
HBIX MICXOAHYIO TlepeMeHHyI0 ErrFlag, CTaBIIyIO Telleph 3aKPBITO.

// TpeBpaTuTh nepemeHnHyio ErrFlag B CBOMCTBO.
using System;

class FailSoftArray {
int[] a; // cceiika Ha Ga3OBHII MAaCCUB
int len; // mnuHa MaccuBa
bool ErrFlag; // Tenepb »TO uyacTHas epeMeHHasd,
// oBo3Hauawomas pe3yJibTaT [IOCJEeIHEN ONepalun

// TloCTpOUTBL MAaCCMUB 3aIaHHOTO pasMepa.
public FailSoftArray(int size) {

a = new int[size];

len = size;

// CmoricTBo Length TOJIBKO IJi9 UTEHUS.
public int Length {
get {
return len;

// CeomcTBO Error TOJBKO OJIS UTEHUA.
public bool Error {
get {
return ErrFlag;

// 2TO mHmekcaTop mJid kJjacca FailSoftArray.
public int this[int index] {
// 3To akceccop get.
get {
if (ok(index)) {
ErrFlag = false;
return al[index];
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} else {
ErrFlag = true;
return 0;

}

// 3To akceccop set.
set {
if (ok(index)) {
alindex] = value;
ErrFlag = false;

}

else ErrFlag = true;

}

// BO3BpaTUTh JIOTMUECKOEe 3HaueHMe true, eciu
// MHOEKC HaxXOOUTCS B YCTAHOBJIEHHHX I'PAHMUIAX.

private bool ok (int index) {
if(index >= 0 & index < Length) return true;

return false;

}

// TIpOmNEeMOHCTPUPOBATH MNPMMEHEHME OTKA30yCTOMUMBOTO MACCHUBA .
class FinalFSDemo {

static void Main () {
FailSoftArray fs = new FailSoftArray(5);

// VicnoJsib30BaTh CBOMCTBO Error.
for(int i=0; 1 < fs.Length + 1; i++) {
fs[i] = 1i*10;
if (fs.Error)
tonsole.WriteLine ("Oumbka B uHOekce " + 1i);

Cosaanne cBovicTBa Error CTalo HPUYMHON ABYX CAeAYIOIINMX WM3MEHEeHMiT B Kaacce
FailSoftArray. Bo-mepBrx, mmepemeHHas ErrFlag Oblaa caedaHa 3aKpBITOV, ITOCKOAB-
Ky TeIleph OHa CAY>KUT Oa30BBIM MeCTOM XpaHeHNs JaHHBIX AAs CBOVICTBAa Error, a caelo-
BaTeAbHO, OHa He JO/AKHA OBITh JOCTYyIIHa HEIoCpeACTBeHHO. Il BO-BTOpPEHIX, OBLIO BBEJeHO
CBOJVICTBO Error “TOABKO Aas uteHus”. Tereps cBoiicTBo Error OyJeT ONpaImBaThCsa B TeX
IIporpaMmax, Tde TpeOyeTcsl OpraHm3oBaTh OOHapy>KeHue OImmOOK. VIMeHHO »TO M OGBLIO
IIPOAEMOHCTPUPOBAHO BHIIIE B MeToJde Main (), Ide HaMepeHHO CreHepupoBaHa OIVOKa
HapyIIIeH!s TPaHNI] MacCuBa, a A4 ee 0OHaPy>KeHIs MCII0Ab30BaHO CBOVICTBO Error.

ABTOMaTU4eCKM peanu3yemMble CBOUCTBA

Haunnas c sepcun C# 3.0, mosAsmaach BO3MOXHOCTh A4S peaAu3ariuyi OYeHb ITPOCTHIX
CBOJICTB, He mpuberas K sSBHOMY OIpeJeleHMIO IlepeMeHHOI, KOTOPOIl yIpaBAsieT CBOWCTBO.
Bmecto ®TOro 6a30ByIO ITlepeMeHHYIO AAs CBOCTBa aBTOMATIYeCK! ITpeAOoCTaBAseT KOMIIN-
aaTop. Takoe CBOVICTBO Ha3bIBAeTCs AGMOMAMUYECKU PEAAUSYEMOIM U TIPUHUMAET CAeAylo-

1y1o oburyo gpopmy:
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Tun muMsa { get; set; }

rae Tum oDO3HadaeT KOHKPETHBIVI TUII CBOVICTBA, a mMsS — IIPUCBAlBA€MOE CBOJCTBY VM.
O6paTI/ITe BHIMaAaHIE Ha TO, YTO I10CJAe ODO3HAYEHU I aKceccopoB get m set cpasy ke cae-
AyeT TOUYKa C 3aIlsATOM, a TeAO Y HUX OTCYTCTBYET. Takoit cuHTaKCHuC PeATIVICbIBA€T KOMITUAS-
TOPY CO34aTh aBTOMATUYECKN II€PEeMEHHYIO, MHOIAa ellle Ha3bIBaeMylo 1n000epKUsAIOUUM 1o-
AeM, AASL XpaHEHWsT 3HAYeHIS. Taxkas nepeMeHHas: HeAOCTYITHA HEIIOCPeACTBEHHO U He MMeeT
umenu. Ho B o xe BpeMsI OHa MOXKeT OBITH AOCTYIIHA Yepe3 CBOMCTBO.

Hixe HpuBEeAEH IIpUMep OOBSIBAEHNSI CBOVICTBA, aBTOMAaTUYECKU peaausyeMoro 1o
mnMeHeM UserCount.

public int UserCount { get; set; }

Kak BuauTe, B 9TOII CTPOKE KOAA IIepeMeHHas SBHO He 0ObsBAseTCs. V Kak IOSICHSA0Ch
BBIIlle, KOMIIMASTOP aBTOMAaTMYeCKM CO34aeT aHOHMMHOE I104€, B KOTOPOM XPaHMUTCS 3Ha-
JeHne. A B OCTaAbHOM aBTOMAaTHYECK!U pealn3yeMoe CBOICTBO UserCount IOA00HO BceM
OCTa/ZbHbIM CBOJICTBAM.

Ho B oTamume OT OOBIYHBIX CBOIICTB aBTOMATUYECKM peaAn3yeMoe CBOWICTBO He MOXKeT
OBbITh AOCTYIIHBIM TOABKO AAS UTEHUS UAY TOABKO AAs 3arvicu. ITpy oObsIBAEHNN DTOTO CBOII-
CTBa B A1000M caydae HEODXOAUMO yKa3blBaTh 0Da akceccopa — get u set. XOTsi 400UThCs
’KeAaeMoro (T.e. cgelaTh aBTOMAaTHYECKM peaan3yeMoe CBOVICTBO AOCTYIIHBIM TOABKO AAsI
YTEHMsI AU TOABKO AAsl 3aIlVICU) BCe SK€ MOKHO, OO'BSIBUB HEHY KHBII aKCeCCop Kak private
(mogpobHee 06 aTOM — B pazgese "TIpumenenne MoAndpUKaTOpOB 40CTyIIa B aKceccopax”).

Hecmorps Ha oueBnaHbIe YA00CTBa aBTOMATUIECKM PeaAM3yeMbIX CBOJICTB, MX IIpMMeHe-
HIle OTPaHMYMBAETCS B OCHOBHOM TEMM CHUTyaLMsIMM, B KOTOPBHIX He TpeDyeTcsl yIpaBJeHue
YCTQHOBKOM MAM IIOAydeHUEM 3HaueHMiT M3 IOAAep KMBAIOMIMX IoAeii. HamoMmHmm, 4rto
10 Aep>KMBalolee 11041€ HeAOCTYIIHO HAIIPsIMYIO. DTO O3Ha4yaeT, YTO Ha 3HaueHMe, KOTOpoe
MO>KET MIMeTh aBTOMAaTIYECK) peall3yeMOe CBOVICTBO, HeAb3s HAJAOXWUTh HUKAKMX OTpaHU-
gennii. Caes0BaTeAbHO, MMeHa aBTOMAaTUYECKU PeaAM3yeMbIX CBOJICTB IIPOCTO 3aMEHSIOT
co0oJt MMeHa caMIX II0€l, a 3a4acTyI0 MMEHHO 9TO U TpeOyeTcs B IIporpaMmme. ABTOMATH-
JecKM peaam3yeMble CBOICTBA MOIYT OKa3aThCsl ITOAE3HBIMM U B TeX CAydasx, KOI4a ¢ IIOMO-
LIBIO CBOJICTB (DYHKI[MOHA/ABHbIE BO3MOXKHOCTU IIPOTpaMMBI OTKPBIBAIOTCS AAsl CTOPOHHIX
[10Ab30BaTeA€N, U AASl DTOV IIeAM MOIYT Aa’kKe IPUMEHAThCS CIIelalbHble CpPeACTBa IIpO-
€KTMPOBaHSL.

anIMeHeHVIe MHUUnann3aToposB 0061BLEKTOB B CBOMCTBAX

Kak mosicasaaocs B raase 8, unuyuarusamop o0vekma IpUMeHSAETC B KadecTse aabTepHa-
TUBBHI SIBHOMY BBLI3OBY KOHCTPYKTOpa IIpu co3gaHun oobekTa. C IIOMOIIBIO MHULIMAAU3ATO-
POB OOBEKTOB 3a4alOTCs HadaAbHBIe 3HaYeHMs [10A€Nl WAV CBOVICTB, KOTOpEIe TpeOyeTcsl MHU-
IMaAu3MpoBaTh. [Ipy 9TOM CMHTaKCHMC MHUITMAAU3aTOPOB OOLEKTOB OKa3hIBAaeTCs OAMHAKO-
BBIM KaK 4451 CBOICTB, TaK U A4s II0Aeil. B KauecTse npumepa HIoKe IpuBeJeHa IIporpaMmma
U3 raaBbpl 8, M3MEHEHHas C 1LeAbl0 IIPOAEMOHCTPUPOBATL IPUMEHeHMe MHULIMAAU3aTOPOB
00bekToB B cBoiicTBaXx. HammoMHIM, 4TO B Bepcum 9TON HPOrpaMMBI M3 IAaBbl 8 MCIIOAB3O-
BaAlCh I0As, a IIpUBeAEHHas HIVDKe BepPCUs OTAMYAeTCs AMIIb TeM, YTO B Hel moas Count
u Str IpeBpallieHBl B CBOICTBAa. B TO >Xe BpeMs CMHTaKCUC MHMITMAAN3aTOPOB OOBEKTOB He
U3MEHIUACS.

// TpUMEHUTL MHULMAIU3ATOPE OOBLEKTOB B CBOMCTBAX.

using System;
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class MyClass {
// Temepb »TO CBOMCTEA.
public int Count { get; set; }
public string Str { get; set; }

class ObjInitDemo {
static void Main() {
// CxoHCTpyupoBaTh 00BekT Tuna MyClass C IOMOWBLI MHMLUMAIU3ATOPOB
OBBEKTOB.
MyClass obj =
new MyClass { Count = 100, Str = "TecTupoBaHue" };

Console.WritelLine (obj.Count + " " + obj.Str);

Kax Buaure, cpoiictsa Count M Str ycTaHaBAMBAIOTCA B BhIPaKeHUSX C MHMUIIMAAM3ATO-
pom obnexTa. IlpusejenHas Bolllle IIporpaMMa AaeT TaKOM JKe pe3yAbTaT, Kak U IIporpamMma
13 TAaBbI 8, a UMEHHO:

100 TecTtmpoBaHue

Kax mosicHs40ch B TaaBe 8, CMHTaKCUC MHUIIMAAN3aTOpa O0ObeKTa OKa3blBaeTcs Hanboaee
MIPUTOAHBIM AAs PaOOTEI C aHOHMMHEIMU Tumamu, popmupyemeimu B LINQ-BeIpaskeHMsIX.
A B OCTaAbHBIX CAyYasX Yallle BCeTO MCIOAb3YeTCsI CUHTaKCHC OOBIYHBIX KOHCTPYKTOPOB.

OrpaHVI‘-IeHVIﬂ, npucyuune cBOMCTBaM

CporicTBaM IPUCYI P CyIIeCTBeHHBIX OrpaHMyeHnii. Bo-repseIx, CBOICTBO He oIlpeje-
€T MeCTO AAsl XpaHeHMs AaHHBIX, ¥ TTODTOMY He MOJKeT OBITh IlepejaHo MeToAy B KadyecTse
napamerpa ref mam out. Bo-BTophiX, cBOJICTBO He mOAAeXXUT Ieperpyske. Haamume aByx
PAa3HBIX CBOJICTB C 4OCTYIIOM K OZHOI M TOM K€ IIePEMEHHOV AOIYCKaeTCs, HO DTO, CKOpee,
UCKAIOUeHNe, 4eM IIpaBuao. VI HakoHell, CBOMCTBO He JOAXKHO M3MEHSTh COCTOsAHMe Oa3o-
BOJ IIepeMeHHOM IIpM BBI3OBe akceccopa get. 1 xOTs ®TO orpaHmMumMTeAbHOE HMPaBUAO He
co0a104aeTcs KOMIIMAATOPOM, €ro HapyllleHMe CUMTaeTcsl ceMaHTMJecKOM oImoOKoil. Jeii-
CTBHUe aKceccopa get He A0AKHO HOCHUTH XapaKTep BMeIlaTeAbCTBa B (PYHKITMOHMpOBaHIE
IIepeMeHHOI.

NMpumeHeHne moaudmkaTopoB AOCTyNa B aKkceccopax

ITo ymMOA9aHMIO AOCTYITHOCTH aKCeCcCOpoB set U get OKa3bIBaeTCs TaKoOil Ke, KaK U Y
MHAEKcaTopa M CBOMICTBA, YacThIO KOTOPBIX OHU ABASIOTCA. Tak, ecam CBOVICTBO OOBABASETCS
Kak public, TO IO yMOAYaHMIO €TO aKCecCOphl set M get Tak’Ke CTAHOBSTCA OTKPBITHIMU
(public). Tem He MeHee aas akceccopa set MAM get MOXKHO yKa3aThb COOCTBEHHBINI MO-
AuduxaTop A0CTyIa, Hampumep private. Ho B A1060M caydae A0CTyIHOCTH aKceccopa,
ompejeaseMas TaKUM MOAU(PUKATOPOM, A0AXKHA OBITh ©0Jee OrpaHMYEHHON, 4eM AOCTYII-
HOCTB, YKa3hIBaeMas A5 €TO CBOVICTBa MAM MHAeKcaTopa.

CymecTByeT 11eAbIll psA4 IPUYNMH, TI0 KOTOPHIM TpebyeTcsl OrpaHUYUTh JOCTYITHOCTD aK-
ceccopa. JomyctnM, 9To TpebyeTcs IMpeAoCTaBUTh CBOOOAHBIN AOCTYN K 3HaYeHMIO CBOVICTBA,
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HO BMeCTe C TeM A4aTh BO3MOXKHOCTh yCTaHABAMBATL HTO CBOJMCTBO TOABKO YA€HAM €ro Kaacca.
AAs TOTO A0CTaTOYHO OOBSIBUTH aKCeCCOp JAaHHOIO CBOJVICTBA KaK private. B mpusegen-

HOM HIDKe IIPUMepPe MCIO0Ab3YeTCs CBOJMICTBO MyProp, akceccop set KOTOPOTO yKa3aH Kak
private.

// TpuMeHUTHL MOOMOMKATOP OOCTyIa B akKceccope.
using System;

class PropAccess {
int prop; // nome, ymnpaBjiseMoe CBOMCTBOM MyProp

public PropAccess() { prop = 0; }
/* DTO cBOMCTBO ofecrneumMBaeT LOOCTYI K BaKPHTOM [IepEeMeHHOM BSK3eMIisgpa Pro
OHO paspelmaeT NOJy4YaThb 3HaudeHME [epeMeHHOM prop M3 Jodoro Komaa,

HO YCTaHABJMBATL €T0 — TOJLKO ujleHaM CBOero kjacca. */
public int MyProp {
get {

return prop;

private set { // Tenepb 5TO BaKPHTHEM akCeCCop
prop = value;

// DTOT uJileH KJlacCa MHKPEMEHTUPYeT 3HaueHue cBoMcTBa MyProp.
public void IncrProp() {

MyProp++; // IomyckaeTcs B. TOM Xe& CaMOM KJlacce.

// TIpONEMOHCTPUPOBATH MNPMMEHEHMEe MOIMbMKATOpa INOCTyla B aKCeCCOpe CBOUCTBE
class PropAccessDemo {
static void Main () {

PropAccess ob = new PropAccess();
Console.WritelLine ("llepBoHauajbHOEe 3HaueHue ob.MyProp: " + ob.MyProp);
// ob.MyProp = 100; // HemocCcTymnHO IJjisd yYCTaHOBKM

ob.IncrProp();

Console.WritelLine ("3Hauenme ob.MyProp mnocjie MHKPEMEHTMpOBaHMsa: " +
ob.MyProp) ;

B xaacce PropAccess akceccop set ykazaH Kak private. DTo o3HayaeT, 4TO OH AOCTY-
eH TOABKO APYTMM YJl€HaM AaHHOTO KJAacca, Hanpumep meroay IncrProp (), HO HEAOCTY-
IIeH 4451 KOJa 3a mpedeaamu Kaacca PropAccess. VimenHno nosromy nombiTka Ilpncsonts
CBOJVICTBY ob.MyProp 3HaueHme B Kaacce PropAccessDemo 3aKOMMEHTUPOBaHa.

BeposiTHO, orpaHmMueHme AOCTyIa K aKceccopaM OKasblBaeTcsl HamOoJlee Ba>KHBIM AAsl
paGOTI)I C aBTOMaAaTM4YeCKU peaAI/ISyeMbIMI/I CBOMICTBAMIL. KaK IIOSICHSIAOCH BBIIIIE, CO34aTh
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aBTOMAaTUYECKN pPeaan3yeMOe CBOMCTBO TOABKO A/ YTEHUS VAU XK€ TOABKO AAs 3aIlicu
HeAb3s, TTOCKOABKY oDa akceccopa, get M set, J4OAKHBI OBITH yKa3aHBI IIpU OOBSABACHUN
TaKOTO CBOVICTBa. TeM He MeHee JOOMTHCS >KeAaeMOTO pe3yaAbTaTa Bce >Ke MOXKHO, OOBSIBUB
OAMH U3 aKCecCOPOB aBTOMaTUUYeCKM peaau3yeMOro CBOMCTBa Kak private. B kauecrse
IpUMepa HIDKe TpuBeAeHO OObsABAeHUe aBTOMAaTMJYeCKU peaal3yeMoro cBo¥icTBa Length
AAs KAacca FailSoftArray, KoTopoe (aKTMIeCKM CTaHOBUTCA AOCTYIHBIM TOABKO AAs
YTEHUSI.

public int Length { get; private set; }

CsorictBo Length Mo>keT OBITh YCTaHOBAE€HO TOABKO U3 KOJAa B €T0 KAacce, MOCKOABKY
€ro akceccop set o0bsIBA€H KaK private. A M3MeHSATH CBOVCTBO Length 3a npeaeaamMu
€ro KJAacca He pa3pemniaeTcs. DTO 03Hauaet, YTO 3a pegeaaMy CBOEro KaAacca CBOVICTBO, ITO
CyILIIeCTBY, OKa3bIBaeTCs AOCTYIIHBIM TOABKO AAsSl YTEHMS. AHaZA0TUYHBIM o6pa30M MO>KHO
OOBSIBUTD U CBOTICTBO Error, Kak ITOKa3aHO HUKeE.

public bool Error { get; private set; }

baarogapst ®ToMy cBOICTBO EXrror CTaHOBUTCS AOCTYIIHBIM AAsl UTEHUs, HO He AAsl ycCTa-
HOBKIU 3a IIpedelamu Kaacca FailSoftArray.

Aas onpoboBaHMs aBTOMaTUYeCK! peaan3yeMBIX BapMaHTOB CBOMCTB Length u Error
B Kaacce FailSoftArray yJaauM CHavyada IiepemMeHHble len u ErrFlag, IIOCKOABKY OHM
0oabIlle He HYKHBI, a 3aTeM 3aMeHMM KaXXJoe IpMMeHeHIe IlepeMeHHBIX len u ErrFlag
colictaMM Length u Error B Kaacce FailSoftArray. Hioke npusesen OOHOBAEHHBI
BapuaHT Kaacca FailSoftArray BMeCTe C METOAOM Main (), A€MOHCTPUPYIOIIUM €ro
HpUMEeHeHNe.

// TpUMEHUTL AaBTOMATUUYECKU PEeajiu3yeMble U NOCTYIIHHE
// TOJBKO IJig UTeHus CBoOMcTBa Length m Error.

using System;

class FailSoftArray {
int[] a; // cceuika Ha Ga3O0BHII MAaCCUB

// TloCTpOMTHL MACCMB IO 3aJaHHOMY pas3Mepy .
public FailSoftArray(int size) {

a = new int [size];

Length = size;

}

// ABTOMaTUUYECKN peanmusyeMoe M HOOCTYIIHOE TOJIbKO IJIAd 4YTeHMA CBOMCTBO Length.
public int Length { get; private set; }

// ABTOMATHMUECKM peajiM3yeMoe U IOCTYIHOEe TOJIbKO IJid UTeHMsS CBOMCTBO Error.
public bool Error { get; private set; }

// BTo mHOmekcaTop nJjg maccuBa FailSoftArray.
public int this[int index] {

// 3To akceccop get.

get {



if (ok (index)) {
Error = false;
return a[index];
} else {
Error = true;
return 0;

// BTo akceccop set.

set {
if (ok(index)) {
alindex] = value;
Error = false;

}

else Error = true;

Masa 10

// BOBBpaTuTh JIOTMUECKOe 3HaueHue true, e
// MHOEKC HaxOIUTCS B YCTAHOBJIEHHHX T'PAHMUIAX.

private bool ok (int index)
if (index >= 0 & index < Length)

return false;

. Mnpekcatopsbl 1 cBoncTBa

CIin

return true;

// HpOHeMOHCTpMpOBaTb IIPMMEHEHNME YCOBEPUEHCTBOBAHHOIT'O

// OTKaz30yCTOMUMBOTO MaCCUBA.

class FinalFSDemo {
static void Main () {

FailSoftArray fs = new FailSoftArray(5);

// Vchnojb30BaTh CBOMCTBO Error.
for(int i=0; i1 < fs.Length + 1;

fs[i] = 1*10;
if (fs.Error)

i++) |

Console.WriteLine ("Oumbka B MHIOEKCE

")

323

1ot BapMaHT KAacca FailSoftArray AeﬁCTByeT TaKIM >Ke o6pa30M, Kak " IpeAapigy-
U1, HO B HEM OTCYTCTBYIOT ITOAAeP>KUBAIOIIIe 105, OOBABAsIeMbIe SIBHO.

Ha mpumenenme MoaudmKaTopoB AOCTyIIa B aKceccopax HaKaAaABIBaIOTCS CAeayloInye
orpanmyeHus. Bo-mepsrx, aeicTsnio MoauduKaTopa AOCTyIa MOAAEXUT TOABKO OAMH aK-
ceccop: set mam get, HO He oba cpa3dy. Bo-BTOprX, MoAMPUKaTOp AOAKeH obecIieuynBaTh
601ee orpaHIYEHHBIN JOCTYII K aKCeccopy, 4eM AOCTYII Ha YPOBHe CBOMCTBa MAM MHAEKCaTo-
pa. M HakoHen, MoauduKaTop AOCTyIIa HeAb3sl VMCIIOAb30BaTh HPU OOBSABAEHNUM aKceccopa
B MHTepderice AU Ke IPU peaan3aliun akceccopa, ykassisaemoro B nHrepderice. (IToapob-

Hee 00 nHTepdericax peys MMo¥AeT b raase 12.)
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NMpumeHeHMe MHAEKCAaTOPOB U CBOUCTB

B mpeapraymmx mpumepax IporpaMM OBLA ITPOAE€MOHCTPMPOBAaH OCHOBHOM ITPMHITMII
AEVICTBMSI MHAEKCAaTOPOB M CBOVICTB, HO MX BO3MOXXHOCTM He OBIAM PacKpHITHI B ITOAHYIO
cuay. ITosToMy B 3aBepIlieHMe 9TON IaaBHl OOpaTMMCsA K IpMMepy Kaacca RangeArray,
B KOTOPOM MHAEKCATOPHI U CBOJVCTBA MCIOAL3YIOTCS A4Sl CO3JAaHMS TUIIAa MacCHBa C Ipege-
AaMU MHAEKCHPOBaHNs, OIIpeJeAsseMbIMI IT0Ab30BaTe eM.

Kax BaM 404XHO OBITH yKe M3BECTHO, MHAEKCUpPOBaHIUe BceX Maccusos B C# HaumHaeTcs
¢ HyAs. Ho B HEKOTOPBIX MpMAOKEHMAX MHAEKCHPOBaHIe MacchBa yA00Hee HauMHATh C AI0-
001 MPOM3BOABHOI TOUKM OTCYeTa: ¢ 1 MAM gake ¢ OTPUIIATEABHOTO 4ICAd, HAIpUMep OT
-5 u g0 5. PaccmaTpuBaeMBlit 34ech KAacC RangeArray paspaboTaH TaKuM 0Opa3oM, YTOOBI
AOTIyCKaTh IT0J00HOTO poja MHAEKCUPOBaHIe MacCHBOB.

Vcnoansys kaacc RangeArray, MOXHO HaIllcaTh CAeAYIOIINI parMeHT KoJa.

RangeArray ra = new RangeArray (-5, 10); // maccurB c mumekcamu oT -5 mo 10
for (int i=-5; 1 <= 10; i++) rali] = 1i; // uHmexcupoBaume MaccuBa oT -5 mo 10

HerpyaHO AorajaThcs, 4TO B IIEpBON CTPOKe DTOTO KOAa KOHCTPYHpPYeTcsl OOBeKT Kaac-
ca RangeArray C IpededaMy MHAeKCUPOBaHM Maccuba OT -5 40 10 BkarounreanHo. Ilep-
BBIIl apTyMeHT O0DO3HayaeT Hadya/AbHBI MHAEKC, a BTOPOIl — KOHeuYHbIi MHAeKc. Kak ToAbko
OOBLeKT ra OyAeT CKOHCTPYMpPOBaH, OH MOXKET OBITh MPOMHAEKCHPOBAaH KaK MacChB B IIpeje-
aax ot -5 a0 10.

HM»&;HpMBQm&{HOAHOGmK)KAaa:RangeArray BMecCTe ¢ KdaccoM RangeArrayDemo,
B KOTOPOM AEMOHCTPUPYeTCs WMHAEKCUpOBaHMe MaccuBa B 3agaHHBIX Ipegeaax. Kaacc
RangeArray peaam3oOBaH TaKUM o6pa30M, 4TOOBI TMOAAEP>KMBaTh MaCCUBBI TUIIA int, HO
IIpY JKeAaHUU BBl MOXKeTe U3MEHUTH DTOT TUII Ha 100011 APYTOIL.

/* Co3maThb KJIACC CO CIEeLUMalIbHO yKasHBaeMEMM NpelejiaMyM MHISKCHMPOBAHMSA MaCCHBA .
Knmacc RangeArray IOonyCKaeT MHIEKCUPOBAHME MAaCCHUBa C JIOOOTO BHAYEeHMs, a He
TOJILKO C HyJNd. llpu cosmaHumM oObekTa kjlacca RangeArray yKasbBBAWRTCS HaudaJlbHHIA
Y KOHEUHEBI MHIEKCH. JONyCKaeTCs TakKXe YKas3BBATbh OTPHULATEJILHEIE MHIEKCH.
HanpmMmep, MOXHO CO3OaThb MAaCCUBE, MHIOEKCupyemele oT -5 mo 5, or 1 mo 10
mim xe or 50 mo 56. */

using System;

class RangeArray {
// BaKpHTEE IaHHBE .
int[] a; // cceuika Ha 6Gas0BEI MaCCUB
int lowerBound; // HauMeHbBIMI MHIOEKC
int upperBound; // HauOGoJbumil MHOEKC

// ABTOMaTMYECKM peaym3yeMoe U NOCTYNHOE TOJIbKO OJIsI UTEeHMs CBOMCTBO Length.
public int Length { get; private set; }

// ABTOMaATHUUYECKN peanmsyeMoe M HOOCTYIIHOE TOJIBKO IJId YUTEHMA cBOMCTBO Error.
public bool Error { get; private set; }

// ToCTpoMTh MacCCHB IO 3aIaHHOMY pasMepy .
public RangeArray(int low, int high) {
high++;
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if (high <= low) {
Console.WritelLine ("HeBepHele MHIOEKCH") ;

high = 1; // co3pmaThs 1mJg HAOEXHOCTM MUHMMAJIBHO HOONYCTUMBI MaCCUB
low = 0;

}

a = new int[high - low];

Length = high - low;

lowerBound low;
upperBound = --high;

// 32TO mHmekcaTop IOJid Kjacca RangeArray.
public int this[int index] {
// 3To akceccop get.
get {
if (ok(index)) {
Error = false;
return al[index - lowerBound];
} else {
Error = true;
return 0;

}

// BTo akceccop set.
set {
if (ok (index)) {
alindex - lowerBound] = value;
Error = false;

}

else Error = true;

}

// BOBBpaTMThL JIOTMUECKOE 3HaueHMe true, eciu

// MHOEKC HaxXOOUTCS B YCTAHOBJIEHHHX I'PAHMUIAX.

private bool ok (int index) {
if (index >= lowerBound & index <= upperBound) return true;
return false;

}

// TIpOINEeMOHCTPUPOBATHL MNPMMEHEHME MAaCCUBA C MNPOU3BOJILHO
// B3amaBaemMbMu MperejiaMy MHISKCUPOBAHUA .
class RangeArrayDemo {
static void Main () {
RangeArray ra = new RangeArray (-5, 5);
RangeArray ra2 = new RangeArray(l, 10);
RangeArray ra3 = new RangeArray(-20, -12);

// Wchnojip30BaTh OOBEKT ra B KadyeCTBe MAacCUBa.
Console.WritelLine ("IOnuHa MaccuBa ra: " + ra.Length);
for(int i = =-5; i <= 5; i++)
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ral[i] = 1i;
Console.Write ("Comepxumoe Maccuba ra: ");
for(int i = -5; 1 <= 5; i++)

Console.Write(ral[i] + " ");
Console.WriteLine ("\n");

// Vcnosb30BaTh OBOLEKT ra2 B KadecTBEe MacCuUBa.

Console.WritelLine ("IOnuHa MaccuBa ra2: " + raz.Length);
for(int 1 = 1; i <= 10; 1i++)
ra2[i] = 1i;
Console.Write ("Comepxumoe maccuBa raz2: ");
for(int 1 = 1; 1 <= 10; i++)
Console.Write(ra2[i] + " ");

Console.WriteLine ("\n");

// Vicnosb30BaTh OBLEKT ra3 B KauecTBe MacCuBa.

Console.WritelLine ("InmHa MaccueBa ra3: " + ra3.Length);
for(int 1 = -20; 1 <= -12; i++)
ra3[i] = 1i;
Console.Write ("ComepxuMmoe MaccuBa ra3: ");
for(int 1 = -20; i <= -12; i++)
Console.Write (ral3[i] + " "),

Console.WriteLine ("\n");

HpI/I BBIIIOAHEHMN DTOI'O KOJa I10AYy4aeTCsI CAe,Zl,yIOH_U/II?I pe3yabTar.

InmHa mMaccuBa ra: 11
ComepxmuMmoe Maccuepa ra: -5 -4 -3 -2 -1 01 2 3 45

InnHa MaccuBa ra2: 10
ComepxmmMmoe MaccuBa ra2: 1 2 3 45 6 7 8 9 10

InuHa Maccuea ra3: 9
ComepxmuMmoe Maccuepa ra2: -20 -19 -18 -17 -16 -15 -14 -13 -12

Kak caeayer ms pesyapTaTa BBIITOAHEHNS ITPUBEAEHHOTO BBIIIEe KOAa, OOBEKTHI THIIA
RangeArray MOXHO WHAEKCHPOBAaTh B KadecTBe MacCHBOB, HaulMHasg C AI000M TOdY-
K OTCYeTa, a He TOABKO C Hyasd. PaccMoTpmM mogpobHee camy peaamsanuio Kaacca
RangeArray.

B mawasze kaacca RangeArray OOBABAAIOTCA CAEAYIOIIVE 3aKpBHIThle ITepeMeHHBIe K-
3eMILaspa.

// BaKpLTHE OaHHLE .

int[] a; // ccouika Ha 6Ga30BEINI MaCCUB
int lowerBound; // HauMMeHbIMIM MHOEKC
int upperBound; // HamBONBIMI MHOSKC
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IlepemenHas a cay>XuT Aas obpamjeHns K 0a30BOMY MaccHMBY IO cchiake. ITaMATs aAas
HETO pacIpejeaseTcss KOHCTPYKTOpPOM KJacca RangeArray. HipkH:A rpaHuiia MHAEKCHpPO-
BaHI MacclBa XPaHUTCA B IlepeMeHHON lowerBound, a BepXH:A IpaHHUIIAa — B IepeMeH-
HOI upperBound.

Jazaee oOBABAAIOTCA aBTOMATIIECK! peaau3yeMble CBO¥icTBa Length mError.

// ABTOMaTUUYECKN peanmmmsyeMoe M IOOCTYIIHOE TOJIBKO IJiAd YTEeHUA CBOMCTBO Length.
public int Length { get; private set; }

// ABTOMATUUECKM peanm3yeMoe ¥ HOOCTYINHOE TOJIbKO IJIA UTEeHMS CBOMCTBO Error.
public bool Error { get; private set; }

ObpaTuTe BHMaHMe Ha TO, UYTO B ODOMX CBOJACTBa aKceccop set oDO3HayeH Kak private.
Kak moscHAA0CH BEINTE, Takoe OOBABAEHIEe aBTOMaTHJYeCK! peaAN3yeMOTO CBOJVICTBa, IO Cy-
LIeCTBY, AeAaeT €TI0 AOCTYIIHBIM TOABKO AASl YT€HUSL.

Huoxe npusegeH KOHCTPYKTOP KAacca RangeArray.

// TloOCTPOUTL MACCUB [0 3aINaHHOMY pasMepy .
public RangeArray(int low, int high) {
high++;
if (high <= low) {
Console.WritelLine ("HeBepHre MHIEKCH") ;

high = 1; // cozpmarh IOJg9 HAOEXHOCTM MUHMMAJIBHO HONYCTUMBIA MaCCUB
low = 0;

}

a = new int[high - low];

Length = high - low;

lowerBound = low;
upperBound = --high;

IIpn xoHCTpymMpoBaHuUM OOBEKTY KJacca RangeArray IlepeJaeTcsl HVDKHAA TpaHUIIA
MaccuBa B KadecTBe ITapameTpa low, a BepXHss IpaHMIla — B KadecTBe Iapamerpa high.
3aTeM 3HadeHMe IlapaMeTpa high HMHKpeMeHTUpPYeTcs, IOCKOAbKY Ipedeabl UHACKCUPOBa-
HIS MacCyBa M3MEHAIOTC OT low 40 high BKawunreanHo. Jasee BRIIOAHSAETCS CAeAyrOITast
ITpoBepKa: ABASETCS AV BepXHUIT MHAEKC 0oAbllle HVDKHEro MHAekca. Ecam »To He Tak, TO
BBIZaeTcst cooOireHne o0 ommOKe U CO34aeTCs MacCyB, COCTOSIINII U3 OAHOTO DJAE€MEHTa.
ITocae sTOrO 4451 MaccuBa pacipegeasercs: IIaMATh, a CCbLAKAa Ha Hero IpucBaMBaeTcs Iepe-
MEHHOI1 a. 3areM cBOICTBO Length ycraHaBAmMBaeTcCs paBHBIM UMCAY DA€MEHTOB MacCHUBa.
U nakonen, ycraHapAMBaioTCs IlepeMeHHble 1owerBound 1 upperBound.

AJaaee B Kaacce RangeArray peaanusyeTcs ero MHAEKCaTOp, KaK IIOKa3aHO HILKe.

// 2To mHOekcaTop IOJid Kjacca RangeArray.
public int this[int index] {
// 9To akceccop get.
get {
if (ok (index)) {
Error = false;
return al[index - lowerBound];
} else {
Error = true;
return 0;
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// 9To akceccop set.
set |
if (ok (index)) {
alindex - lowerBound] = value;
Error = false;

}

else Error = true;

Irtort UHAEKCaTop o00eH TOMY, 4TO MICIIOAB30BAACsA B KAacce FailSoftArray, 3a 04-
HIUM CyIIeCTBEHHBIM UCKAIOYEeHVIEM. O6paTI/ITe BHIMaHIE Ha CJAeAyIOIllee BbhIpa’keHne, B KO-
TOPOM MHAEKCUPYETCSI MacCUB a.

index - lowerBound

B sTOM BRIpaskeHUU MHAEKC, IepejaBaeMblil B KauecTse IlapaMmeTpa index, mpeobpasy-
eTcs B MHAEKC C OTCYeTOM OT HyAs, IIPUIOAHBIN A4Sl MHAEKCUPOBaHMSI Maccusa a. JaHHOe
BBIpa’KEeHUEe AENCTBYeT IIpU AI0OOM 3HaueHUM IepeMeHHON lowerBound: IIOAOXUTEABHOM,
OTpULIaTeAbHOM UAY HYA€BOM.

Hioxe npusegen meroa ok () .

// BOBBpaTmMTh JIOTMUECKOEe 3HaueHMe true, ecuu

// MHIOEKC HaXO0IOMTCA B YCTAHOBJIEHHEIX TI'PaHMIIAX.

private bool ok (int index) {
if (index >= lowerBound & index <= upperBound) return true;
return false;

DToT MeTo/ aHaAOIMyeH MCIIOAb30BaBIIeMycs B Kaacce FailSoftArray, 3a MCKAIOUe-
HUEM TOTO, YTO B HEM KOHTPOAb TPaHMI] MaCCMBa OCYIIECTBASETCS 10 3HAYEHUSIM IepeMeH-
HbIX lowerBound u upperBound.

Kaacc RangeArray AeMOHCTpUpPYeT AMIIL OAHY PasHOBUAHOCTH CIIEIMaAM3MPOBAHHOTO
MaccuBa, KOTOPBII MOXKeT OBITh CO34aH C IOMOIIbIO MHAEKcaTOpoB 1 cBoiicTs. CylecTsy-
IOT, KOHEYHO, U Apyrue. AHaJOTMYHBIM OOpPa3sOM MOXKHO, HallpUMep, COo34aTb AUMHaMUye-
CKHe MacCUBBI, KOTOpPBIe pacIIMPsIOTC MAM CyXKaloTcs IO Mepe HalOOHOCTM, acCOITMaTUB-
HBle 1 paspeXeHHBle MaccuBbl. ITompoOyiiTe co3aaTh OAMH U3 TaKMX MacCUBOB B KadecTBe
YIIpaskHeH.



Hacn

acaeJoBaHue SIBASETCA OAHMM M3 TpeX OCHOBOIIOJara-

IOIINX IPVHIIUIIOB OOBEKTHO-OPMEHTUPOBAaHHOTO IIPO-

ITpaMMMPOBaHNUs, ITOCKOABKY OHO JOIyCKaeT CO3JaHIe
nepapxmuecknx Kaaccudukanui. baarogapsi Hacae40BaHUIO
MO>KHO CO3J4aThb OOLIMII KAacC, B KOTOPOM OIIpeAeAsIOTC Xa-
paKTeprIe OCO6eHHOCTI/I, Hpmcyn.me MHO)KeCTBy CBsI3aHHBIX
»2eMeHTOB. OT DTOTO KAacca MOTYT 3aTeM HacaAejoBaTh ApYyTue,
0oaee KOHKpeTHBIE KAacChl, 400aBAsAs B HEIO CBOM MHAVBUAY-
aAbHbIe OCOOEHHOCTM.

B saspike C# Kaacc, KOTOPBINT HacaeAyeTcs, Ha3hIBaeTCs
0a3o6vlM, a Kaacc, KOTOPBINT HacAeAyeT, — NpoU3600HbIM.
Czea0BaTeAbHO, IIPOMBBOAHBII KAACC IIpeACTaBAseT coOoIl CIie-
IMaAM3UpPOBaHHEI BapuaHT OasoBoro kaacca. OH Hacaeayer
BCe IlepeMeHHble, METOABI, CBOJICTBA M MHAEKCATOPHI, OIIpeje-
AsileMble B Da30BOM Kaacce, A00aBAsisl K HUM CBOM COOCTBEHHBIE
DAE€MEHTHBI.

OcHoOBbI HacnegoBaHUA

IMoasep>xka HacaeaoBaHMs B C# COCTOUT B TOM, UTO B OOBAB-
AeHIe OAHOIO KJAacca paspelllaeTcsl BBOAUTh APYroi Kaacc. Aas
BTOr0 TpU OOBIABAEHMM IIPOM3BOAHOTO KJAacca YKa3bIBaeTCs
GazoBnIit Kaacc. PaccMoTpuMm 444 Hadada IIPOCTOM IIpuMep.
Hixe npuseseH kaacc TwoDShape, Cozl,epxamm?[ MUPUHY
M BBICOTY ABYXMEpPHOTO OOBeKTa, HaIpuMmep KBajpara, Mps-
MOYTOABHMKA, TPEYTOABHIKA U T.A.

// Kiacc mjisa OByMEpHBEIX OOBEKTOB.
class TwoDShape {
public double Width;
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public double Height;

public void ShowDim() {
Console.WritelLine ("llumpmHa M BEHCOTa& pPaBHE " +
Width + " u " + Height);

Kaacc TwoDShape MOXeT craTh 0a30BhbIM, T.€. OTHpaBHOﬁ TOYKOM AASI CO3AaHUSI KAaCCOB,
OIIMCBHIBAIOIIMX KOHKpPEeTHbIe TUIIBI AByMepPHBIX 00ObeKkToB. Hampumep, B mpuBeleHHOI HIDKe
nporpamme Kaacc TwoDShape CAYKUT A4S IIOPOXKAEHUS IIPOU3BOAHOIO Kaacca Triangle.
ObparuTte ocoboe BHIMaHIEe Ha 0ObsABAeHMe KAacca Triangle

// TpuMmep OPOCTOM MEepapxXuu KJIACCOB.
using System;

// Kmacc njsa OBYMEpHHIX OBBEKTOB.
class TwoDShape {

public double Width;

public double Height;

public void ShowDim() {

Console.WritelLine ("llupmHa M BEHCOT& PaBHH " +
Width + " m " + Height);

}

// Knmacc Triangle, npomsBonHent oT kjacca TwoDShape.
class Triangle : TwoDShape {
public string Style; // Tun TpeyrojbHMKA

// BOBBpaTMThL IJIOWAINb TPEeyTOJIbHMUKA .
public double Area () {

return Width * Height / 2;
}

// TokasaTb TUI TPeyToJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyronbuuxk " + Style);
}
}

class Shapes {
static void Main () {
Triangle tl = new Triangle();
Triangle t2 = new Triangle();

tl.Width = 4.0;
tl.Height = 4.0;
tl.Style = "paBHOOenpeHHBM";

t2.Width = 8.0;
t2.Height = 12.0;
t2.35tyle = "OpaAMOyTOJNBHEIL";

Console.WritelLine ("CBenmeumsa o6 obwekTe tl: ");
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tl.ShowStyle () ;
tl.ShowDim() ;
Console.Writeline ("Ilnomans paBHa " + tl.Area());

Console.WriteLine () ;

Console.WritelLine ("CBenmenmsa o6 obwekTe t2: ");
t2.ShowStyle();

t2.ShowDim() ;

Console.WritelLine ("lInomwans paBHa " + t2.Area());

HpM BBIIIOAHEHUY DTOV IIPOIPaMMBbI IIOAYIAETCS CAeAYIOLIUI Pe3yAbTarT.
CBeneHusa o6 obwexkTe tl:
TpeyT'OJIbHUK pPaBHODEIPEHHLIM

llMprHa ¥ BEICOTA PaBHE 4 u 4
[yomans paBHa 8

CBezmeHusa o6 oOwekTe t2:
TpeyTOJIBHUK MNPAMOYTOJIbHEIM
llMprHa ¥ BEICOTA PaBHE 8 M 12
[Inomans paBHa 48

B kaacce Triangle co3aaeTcst 0coObIiI TUII OOBeKTa KAacca TwoDShape (B AaHHOM cay-
yae — TpeyroabHuk). Kpome Toro, B kaacc Triangle BXOAAT Bce uaeHHI KAacca TwoDShape,
K KOTOPBIM, B YaCTHOCTY, 200aBASIIOTCSI MeTOABI Area () um ShowStyle (). Tak, onmcanne
TUIIA TPEYTOABHMKA COXPAHSIeTCs B IIepeMeHHON Style, MeTo4 Area () pacCYMTHIBAEeT U BO3-
Bpalllaer 11401iaab TPeyroAbHIKa, a MeToa ShowStyle () 0To6pa>1<aeT THUII TPEYrOoAbHUKA.

O6paTI/ITe BHMMaHI€e Ha CUHTaKCIUC, UCIIOAb3YEeMBIN B Kaacce Triangle A4 HacaelOBa-
HUs Kaacca TwoDShape.

class Triangle : TwoDShape {

DTOT CMHTaKCMC MOXeT ObITh 0000IIeH. Beskmii pas, Korda oAMH Kaacc HacleAyeT OT
ApyToro, mocle MMeHn 0a30BOTO KJAacca YKa3hIBaeTCs MM IPOM3BOJHOTO KJacca, OTJease-
Moe asoeTouneM. B C# cuHTakcyc HacaejoBaHNS KJAacca YAMBMUTEABHO IIPOCT 1 YA0DeH B MC-
MMOAB30BAHUIN.

B xaacc Triangle BXO4sAT Bce udeHbl ero 0a3oBOro kaacca TwoDShape, M IIO9TOMY
B HEeM IepeMeHHble Width u Height AOCTymnHBI 245 MeTOda Area (). KpOMe TOr0, OOBEKTHI
tl m t2 B MeToJe Main () MOIYT oOpaIaThCs HEIIOCPeACTBEHHO K IepeMeHHBIM Width m
Height, Kak OyATO OHU SBASIOTCA 4AeHaMI Kaacca Triangle. Ha pmc. 11.1 cxemaTtmyeckn
II0Ka3aHo, KaKuM 00pa3oM Kaacc TwoDShape BBOAUTCS B Kaacc Triangle.

Width

TwoDShape Height
ShowDim()
Triangle
Style
Area()

ShowsStyle()

Puc. 11.1. CxemaTunuyeckoe npepcraBrneHue knacca Triangle
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Hecmortps Ha TO yTO Kaacc TwoDShape sABAsI€TCS 0a30BBIM 4431 Kaacca Triangle, B TO
JXe BpeMs OH IpeACTaBAseT cOOOV COBEpIIIeHHO He3aBMCUMBIN M CaMOAOCTaTOYHBIN KAacc.
Ecan xaacc cay>kut 6a30BBIM 445 MIPOU3BOAHOTO KJAacca, TO DTO COBCEM He O3HadaeT, YTO OH
He MOXeT OBITh MCIIOAB30BAaH CaMOCTOsATeABHO. Hampumep, caeayrommii ¢pparMeHT Koda
CYNTAETCSI BIIOAHE AOITYCTUMBIM.

TwoDShape shape = new TwoDShape () ;
shape.Width = 10;
shape.Height = 20;

shape.ShowDim() ;

PaSyMG‘ETC}I, 00BEKT Kaacca TwoDShape HHKaK He CBsA3aH C AI00BIM 13 KAaCCOB, TIIPpOU3BO-
AHBIX OT Kaacca TwoDShape, 1 BOOOIIe He MMEET K HUM AOCTyTIa.
Hrioxe mpusesena obimas popma oObABA€HNA KAacca, HacAeAyTOIIero oT 0a30BOTo Kaacca.

class mMs OPOM3BOOHOI'O Kjacca : muMs 0az0BOI'0_Kijacca {
// Teyo kjacca

Aas A1000T0 MTPOM3BOAHOTO KJAacca MOXKHO yKa3aTh TOABKO OAuH 0a3oBbIi Kaacc. B C# He
IpesyCMOTPeHO HacAejOBaHNe HeCKOABbKUX 0a3OBBIX KAAaCCOB B OAHOM IPOM3BOAHOM KAac-
ce. (B atom ornomrennu C# oramdaercst ot C+, Tae AOIycKaeTcs HacAeOBaHMe HeCKOABKIX
0a30BbIX KAaccos. JaHHOe 0OCTOATeABCTBO CAeAyeT IPMHMMATh BO BHMMaHIe IIpU IlepeHoce
koga C++ B C#.) Tem He MeHee MOXHO CO3JaTh MEPapXMIO HacAeJOBaHNsA, B KOTOPOI IIpo-
M3BOAHBIN KAacC CTAaHOBUTCS 6a30BBIM A4S APYTOTO IPOM3BOAHOTO KAacca. (Pasymeercs, Hu
OAMH U3 KJaCcCOB He MOKeT OBITh 0a30BEIM AAs caMOTO ceOs KaK HeIlOCpeACTBEHHO, TaK U
kocseHHO.) Ho B 21000M caydyae mpomsBoAHBIN KAacc HacAeayeT BCe UAeHBI CBOeTo 6a3oBOro
K/acca, B TOM 4lcAe IlepeMeHHbIe DK3eMILAsApa, MeTOAbI, CBOIICTBA I MHAEKCATOPEI.

I'raBHOE TpeMMYyIeCTBO HacAeJOBaHMSA 3aKAIOYaeTCs B cAeayloIneM: KaK TOABKO OyJer
co3zaH 0a30BEINI KAAcC, B KOTOPOM OIIpejeleHHl O0IIye 445 MHOXKeCTBa OOBEKTOB aTpuby-
TBI, OH MOXXeT OBITh MCIIOAB30BaH AAs CO3JaHuUsA A1000TO 4mcaa 601ee KOHKPETHBIX ITpOM3-
BOJHBIX KAaccOB. A B Ka’XAOM IIPOM3BOJHOM KJAacce MOKeT OBITh TOUHO BBICTPOEHa CBOS
cobcTBeHHas Kaaccudukanys. B kauecTse mpuMepa HYDKe MpUBeAeH elrje OAMH Kaacc, TIpo-
M3BOAHBIN OT K4Aacca TwoDShape U MHKAIICYyAUPYIOIITUIA IPAMOYTOABHUKIA.

// Kiacc myisa npsMOyTOJIBHMKOB, MPOMBBONHEM OT kJjlacca TwoDShape.
class Rectangle : TwoDShape {
// BO3BpaTUTh JIOTMUECKOE 3HaueHMe true, eciu
// TpSAMOYTOJIbHMK SBJISETCS KBAOPaTOM.
public bool IsSquare() {
if (Width == Height) return true;
return false;

// BO3BpaTUTh IJIOWAIAL NPAMOYT'OJIbHMKA .
public double Area() {
return Width * Height;

B kaacc Rectangle BXOAAT BCe 4AeHH Kaacca TwoDShape, K KOTOPBHIM A00aBAeH MeTO/,
IsSquare (), OIpeAeAsSIOlINIL, SABASETCI AU NPSMOYTOABHMK KBaapaTOM, a TakKXKe MeTOJ,
Area (), BBMUCASIOIININ I1A0IAAb IIPSIMOYTOABHNKA.



MnaBa 11. HacnegoBaHne 333

ﬂOCTyI’I K YJleHaM Knacca u HacrnegoBaHue

Kax mosicHsa40ch B raase 8, 4aeHbl KAacca 3ayacTylo OOBSABASIOTCS 3aKPBITHIMM, YTOOBI
MCKAIOUUTh UX HeCaHKI[MOHMPOBAaHHOe MAM He3aKOHHOe Hcrnoab3osaHme. Ho Hacaeaosanue
KJacca He OTMEHseT OTpaHMYeHNs, HaKAadblBaeMble Ha AOCTYII K 3aKPBITBIM 4/J€HaM KAacca.
ITosTOMy ecan B IIPOM3BOAHBIN KAacC ¥ BXOAAT BCe YAeHHI ero 6a3oBOTO KJacca, B HEM Bce
PaBHO OKa3BIBAIOTCA HEAOCTYITHBIMIU Te 4YJeHBI 6a30BOTro KJAacca, KOTOPBIE SBAAIOTCS 3aKpPHI-
TeiMU. Tak, ecamn cgeaaThb 3aKphITHIMU IlepeMeHHble Kaacca TwoDShape, OHM CTaHYT HeAO-
CTYIIHBIMMU B Kaacce Triangle, Kak IOKa3aHO HIDKE.

// DocCTyn K BaKpHTHM UJIeHaM KJjlacCa He HacJenyeTcd.
// DTOT mpuUMEep KOHa He MNOMJIEXUT KOMIMIISLIA .

using System;

// Kmacc mjisa OByMEpPHHX OOBEKTOB.

class TwoDShape {
double Width; // Tenepb 5TO 3aKpHTas NepeMEeHHAas
double Height; // Tenepb 2TO 3aKpHTas IepeMeHHas

public void ShowDim() {
Console.WritelLine ("lluprHa ¥ BEHCOTa paBHE " +
Width + " u " + Height);

}

// Knacc Triangle, npomsBomHelM OT Kjacca TwoDShape.
class Triangle : TwoDShape {
public string Style; // Tum TpeyTroJbHMKA

// BOBBpaTMThL IJIOWAINb TPEyTOJIbHMUKA .
public double Area () {
return Width * Height / 2; // Oumbkxa, OOCTYI K 3aKPHTOMY
// uneny kjlacca 3alnpeleH

}

// TlokasaTb TUI TPeyroJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyronbuuk " + Style);

Kaacc Triangle He OyaeT KOMINMAMPOBATLCA, IOTOMY YTO oOpalaThCsi K IepeMeH-
HpIM Width 1 Height u3 MeToga Area () 3ampeleHO. A MOCKOAbKY HepeMeHHble Width u
Height Temepp SABASIOTCS 3aKPHITBIMU, TO OHU AOCTYIIHBI TOABKO AAST APYTUX YA€HOB CBOETO
KZAacca, HO He 4451 4€HOB ITPOM3BOAHBIX KAaCCOB.

NMPUMEYAHUE

3aKpbITbI YNEH Kacca OCTaeTCsl 3aKpbiTbiM B cBOEM kracce. OH He OOCTyneH 13 Koda 3a
npegenamMmmn cBoero Knacca, BKrno4vasa n npon3BoHble Krnacchbl.
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Ha nepsbs1it B3ras4, orpaHudeHne Ha AOCTYII K YaCTHBIM YdeHaM 0a30BOro Kaacca U3 Ipo-
U3BOAHOIO KJacca KaXkeTcsl TPYAHO IPeO0AOAMMBIM, IIOCKOAbKY OHO He 4aeT BO MHOTUX CAY-
JasiX BO3MOXKHOCTH II0AB30BAThCS YACTHBIMM YJ€HaMI DTOro Kaacca. Ho Ha camom gesae sTo
He Tak. Jas NpeojOAeHMs] AaHHOTO OTPaHMYEeHUs B Ct npeAyCMOTPEHBI pa3Hble CIIOCOOBI.
Oaun U3 HUX COCTOUT B MCHOAL30BaHMI 3alIUINEHHBIX (protected) 4AeHOB Kaacca, pac-
CMaTpUBAeMBIX B CAeAyIOIIeM pa3jeae, a BTOPON — B IIPUMEHEHUM OTKPBITBIX CBOJICTB A4S
AOCTyIIa K 3aKPBITHIM AQHHBIM.

Kax mosicHs40Ch B IIpeablAyIleil ITAaBe, CBOMCTBO II03BOAseT YIpPaBAATbh AOCTYIIOM K Ile-
peMeHHOI ®K3emIiAgpa. Hanpumep, ¢ IOMOIIBIO CBOJCTBA MOKHO BBECTM OTpaHMYeHUs Ha
AOCTYII K 3HAYEHUIO IePeMEeHHON UAM K€ CAeAaTh ee AOCTYIHOM TOABKO AAs uTeHUs. Tak,
ecAM cAeAaTh CBOVICTBO OTKPBITHIM, HO OOBSIBUTH €ro 6a3013y10 IEePEeMEHHYIO 3aKpPBITOW, TO
9TUM CBOVICTBOM MOXKHO 6y4eT BOCIIOAB30BaThCsl B IMIPOU3BOAHOM KAacCe, HO HEAB3S 6y4eT
IOAYYMThb HEIIOCPeACTBeHHBIN 4OCTYII K €r0 0a30B0i 3aKPBITON ITepeMeHHOI.

Hirxe npuseaen BapuaHT Kaacca TwoDShape, B KOTOPOM ItepemMeHHble Width u Height
IpeBpalleHsl B cBOIiCTBa. ITo Xoay 4eaa B 9TOM Kaacce BBIITOAHSETCS IPOBepKa: SBASIOTCA AU
MOAOXKUTEABHBIMI 3HAUYeHUsI CBOVICTB Width m Height. DT0 aaer, HarrpuMep, BO3MOKHOCTh
yKa3bIBaTh corictBa Width um Height B kauecTBe KoopAMHaT (1)0pr1 B A1000M KBaApaHTe
IIPSIMOYTOABHOM CHCTEMBI KOOPAMHAT, He IOAy4asl 3apaHee ux abCcoAIOTHBIE 3HAYEHS.

// Jlcrnosip30BaTH OTKPEITEIE cBOMCTBa IJd YCTAQHOBKM U
// IIOJIYyUYEeHMA 3HAUEHUN 3aKPEITEIX WJIEHOB KJlaccCa.

using System;

// Kiacc nis OBYMEpPHEIX OOBEKTOB.

class TwoDShape {
double pri width; // Temneps 3TO 3akphHTas NepPeMeHHAas
double pri height; // Teneps 3TO 3akpeTas NepeMeHHas

// CeolicTBa WIMPMHEl M BHICOTH OBYMEPHOT'O OOBEKTA.
public double Width {

get { return pri width; }

set { pri width = value < 0 ? -value : value; }

public double Height {
get { return pri height; }
set { pri height = value < 0 ? -value : value; }

public void ShowDim() {
Console.Writeline ("llupuHa m BHCOTa pPaBHE " +
Width + " m " + Height);

// Kiacc nis TpeyTOJIbHMKOB, IPOMBBONHEIL OT
// xmacca TwoDShape.
class Triangle : TwoDShape {

public string Style; // Tun TpeyTrojbHMKA
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// BOBBpaTV[Tb IJiolangb TPeyIr'oJIbHMKA .
public double Area () {
return Width * Height / 2;

}

// TlokazsaTb TUI TPeyTroJIbHUKA .
public void ShowStyle() {
Console.WritelLine ("Tpeyromnvuuk " + Style);

}

class Shapes2 {
static void Main () {
Triangle tl = new Triangle();

Triangle t2 = new Triangle();
tl.Width = 4.0;
tl.Height = 4.0;
tl.Style = "paBHOOenpeHHEM";

t2.Width = 8.0;
t2.Height = 12.0;
t2.8tyle = "mpsaMoyToJbHEI";

Console.WriteLine ("CBenmenus o6 obwekTe tl: ");
tl.ShowStyle();

tl.ShowDim() ;

Console.Writeline ("Ilnomans paBHa " + tl.Area());

Console.WriteLine () ;

Console.WritelLine ("CBeneumusa o6 obwekTe t2: ");
t2.ShowStyle ();

t2.ShowDim() ;

Console.Writeline ("lnomane paBHa " + t2.Area());

B sTOM Bapmanre cpoiictBa Width m Height mpeAoCTaBAsIIOT AOCTYH K 3aKPBITHIM dae-
HaM pri width m pri height kaacca TwoDShape, B KOTOPBIX (aKTHMUECKN XPaHATCST
3HaueHNs INMPUHBI ¥ BBICOTH AByMepHOro obnekTa. CaeloBaTeAbHO, 3HaUeHNS YJE€HOB
pri width u pri height kaacca TwoDShape MOIYT OBITh yCTaHOBAEHBI ¥ IIOAYY€HBI C
TIOMOIILIO COOTBETCTBYIOITMX OTKPBITBIX CBOJICTB, HECMOTPsI Ha TO, UTO CaMM STU UAEHBI I1O-
Mpe>KHeMY OCTalOTCs 3aKPBITBIMMU.

bazosenit u NPOU3BOAHBIN KAACChl MHOTAA €Ile Ha3bIBAIOT CYNepKAACCOM U NnoOKAACCOM
COOTBETCTBEHHO. DTU TePMUHBI IPOMCXOAAT U3 IIPakTUKM IPOrpaMMIpOBaHMs Ha Java.
To, uro B Java HaseBaeTcs cynepkaaccoMm, B C# oOo3HauaeTcs Kak 0a3oBBIT Kaacc. A TO, 4TO
B Java HaspiBaeTcs noakaaccoM, B C# obosHauaeTcsi Kak Ipou3BoAHbIN Kaacc. Oba psja Tep-
MIHOB 9acTO IMPUMEHSIOTC K KAacCcy B 0OOMX SA3BIKaX IIPOrpaMMMPOBaHIs, HO B DTON KHUTe
To-Tipe>kHeMy  yrioTpebasiorcsa obmenpunsaTteie B C# TepMUHBI 6a30BOr0 U IPOM3BOAHOTO
KAaCCOB, KOTOPbIe PUHATO yroTpeOAsTsh u B C+.
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OpraHu13auus 3awWuLLeHHoro gocTyna

Kak mosicHAA0Ch BBIIIe, OTKPHITHIN 4JeH 6a30BOro Kaacca HeJOCTyIeH AAs IPOU3BOAHO-
ro xAacca. VI3 »TOro MOXXHO IpeAI0AO0XKUTh, YTO A4S AOCTyIIa K HEKOTOpOMY 4AeHy Gaso-
BOTO KJacca U3 ITPOM3BOAHOTO KJAacca DTOT 4AeH HeOOXOAMMO cjelaTh OTKpHITHIM. Ho ecan
cAeAaTh 4AeH KJAacca OTKPBHITHIM, TO OH CTaHeT AOCTYIHBIM AAsl BCEIO KO4a, YTO JaleKko He
Bcerga >keaareabHo. IlpaBaa, yroMsHyTOe IIpeAlOAOKeHNe BePHO AUIIL OTYACTH, ITOCKOAb-
Ky B C# gomyckaeTcsi co3jaHMe 3aujuujeHHoz0 4A€Ha KAacca. JallMINeHHBI YAeH SBASeTCs
OTKPBITBEIM B IIpejelax MepapXum KAaccos, HO 3aKPHITHIM 3a IIpejedaMi 9TOM MepapXui.

3aIuIeHHBI 4AeH CO34aeTcs C IMTOMOINBIO0 MoAmduKaTopa aocTyna protected. Ecan
YJeH KJAacca OObABASETCS KaK protected, OH CTaHOBUTCS 3aKPBITBIM, HO 33 MCKAIOUYEHMEM
OAHOTO cAyyas, KOTAa 3aluIeHHbIl 4AeH HacaedyeTcs. B 9ToM cayuae 3ammineHHBIN yaeH
6a30BOrO KJacca CTaHOBUTCS 3allMINEHHBIM Y/J€HOM ITPOM3BOAHOTIO KJacca, a 3HA4MT, A0-
CTYIIHEIM AAs1 TIPOM3BOAHOTO Kaacca. Takum ob6pas3oMm, UCIIOAB3ys MOAMPUKATOP AOCTyIla
protected, MOXHO CO34aTh YAeHbl KJacca, SIBASIOLUIMECS 3aKPBITHIMU A4Sl CBOETO Kaacca,
HO BCe >Ke HacAeAyeMBIMU U AOCTYIIHBIMU AAsl IPOU3BOAHOTO KJAacca.

Hirxe mpuseeH mpocTor mpuMep IpuMeHeHns MoAuduKaTopa A40CTyIIa protected.

// TpOINeMOHCTPMPOBATH IPMMEeHeHMe MomombmkaTopa HmocTyrna protected.
using System;

class B {

protected int i, j; // ujeHH, 3akpHTHE oJd Kjacca B,
// HO mOoCTyIHBIE IJIA Kjacca D
public void Set(int a, int b) {
i = a;

J = b;

public void Show() {
Console.WriteLine(i + " " + j);

class D : B {
int k; // BaxpbTBII 4jieH

// unenw 1 m j kJjacca B mocTymnHH Ijsa Kjacca D
public void Setk() {
k=1 ~* 3;

public void Showk () {
Console.WriteLine (k) ;

class ProtectedDemo
static void Main() {
D ob = new D();
ob.Set (2, 3); // momycTumo, MNOCKOJBLKY HOCTYMNHO OJd Kjacca D
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ob.Show(); // monycTmuMo, MNOCKOJBKY HNOCTYIHO OJd KJjacca D
ob.Setk(); // OomycTuMMO, IOCKOJbBKY BXOOMUT B Kjacc D
ob.Showk (); // momycTuMMO, MNOCKOJIbBKY BXOIMUT B KJjacc D

B gannoM npmumepe kaacc B HacaeayeTcsl KAacCOM D, a €ro 4AeHHl i 1 jJ 0OBsIBAEHBI KaK
protected, n MOPTOMY OHM AOCTYIIHBI 4451 Me€TOZa Setk (). Ecamn Ob1 waenst 1 u j Kaacca B
Ob1LA1 OODBABAEHBI KaK private, TO OHI OKa3aAMch OB HeAOCTYIHBIMU AAs Kaacca D, u npu-
BeAEHHBII BBIIIe KOA HeAb3s ObLA0 OB CKOMIIMAVPOBATb.

AHazormyHo cocTosiHMIO public m private, cocrosnme protected coxpaHsercsa 3a
YJ4€HOM KJacca He3aBMCUMO OT KOAMYecTBa ypoBHell HacaeaoBaHms. Ilosromy xorga mpo-
MBBOAHBIN KJaCC UCIIOAb3YeTCsl B KauecTse Da3oBOro A4s APyroro Hpou3BOAHOTO KJAacca, AI0-
OOl 3aIUIIeHHbII YA€H MCXOAHOro 0a30BOro Kaacca, HacJaeAyeMbIll IEePBBIM IIPOU3BOAHBIM
K/AacCOM, HaCAe4yeTCs KaK 3alUILEeHHbIN ¥ BTOPBIM IIPOU3BOAHBIM KAaCCOM.

HecMmoTpst Ha BCIO CBOIO MOAE3HOCTD, 3AIUIIEHHBIN AOCTYII IIPUTOAEH AaJAeKO He AAs
Bcex curyauuii. Tak, B kaacce TwoDShape M3 HNpUBeAEHHOIO paHee IIpUMepa Tpe6OBa/10CI),
gTOOBI 3HAYeHNsT ero 4yaeHoB Width m Height Obram AOCTYIIHBIMU OTKPBITO, IMOCKOABKY
HY>KHO ObL20 yIIPaBASTh 3HAUEHUAMY, KOTOpBIe UM IIPUCBaMBAANCH, 4TO OBLAO OBl HEBO3-
MOXKHO, ecay ObI OHU ObLAM OOBSIBAEHHBI Kak protected. B ganHom caydae Doaee IOAX0A-
IIUM PpelleHreM OKa3aAoCh IMPUMEHEHMEe CBOYICTB, 9TOOBI yHIpaBaAsTh AOCTYIIOM, a He Ipe-
AoTBpaImiaTh ero. Takum obOpasoM, MoAnpUKaTOp Aoctynia protected caeayeT NIpUMEHSTh
B TOM CAy4ae, ecau Tpe6yETCH €O34aTh 44€H KAacca, AOCTYIHBIN A4Sl BCEJ MepapXmm Kaac-
COB, HO A/sI OCTaABHOTO KOJa OH JOAXKEH OBITh 3aKpPhITBIM. A 445 yHopaBaeHusI AOCTYIIOM K
3HAYEHMIO YA€Ha KAacca Ay4Ille BOCIIOAb30BaThCs CBOVICTBOM.

KoHCcTpyKTOpbI M HacnegoBaHue

B nepapxmm KaacCcoB AOITyCKaeTcsd, YTOOBI y 0a30BBIX U ITPOM3BOAHBIX KAAaCCOB Ob1AM CBOU
COOCTBEHHBIE KOHCTPYKTOPHI. B cBs3u ¢ ®TUM BO3HUKaeET CAe,ZI,yIOH_U/Iﬁ[ peSOHHI)HZ BOITPOC:
KaKou KOHCTPYKTOP OTBE€YaeT 3a ITOCTpOeHNe oObekTa IIPpOM3BOAHOTO KAacca: KOHCTPYKTOP
0a3oBOro KJaacca, KOHCTPYKTOP ITPOM3BOAHOIO KaacCa MAN Ke oba? Ha »tot BOITPpOC MO>KHO
OTBETUTDH TaK: KOHCTPYKTOP 0a30BOro Kaacca KOHCTpyHUpyeT 6aSOByIO qacTb O6"beKTa, a KOH-
CTPYKTOp IIPOM3BOAHOTIO KJAacca — ITPOU3BOAHYIO 4aCTbhb BTOTO obbekTa. 1 B 9TOM ecTh CBOs
A0I'MKa, IIOCKOABKY 6a30130My KJaacCy HEM3BeCTHbI M HEAOCTYIIHBI A100bIe DAE€MEHTHI IIpons-
BOAHOTO Kaacca, a 3HAa4YMT, X KOHCTPpYyMpPOBaHINE AOAKHO ITPOUCXOAUTDH pasAeabHO. B npn-
B€AEHHBIX BBIIIE IIPpUIMEpax YZl,aHHI:II7I BOITPOC HE BO3HMKAA, ITOCKOABKY OHI OIIMPaANCh Ha
aBTOMaTM4eCcKoe CO34aHNe KOHCTPYKTOPOB, NCIIOAb3YEMBIX B C# no YMOAYaHNIO. Ho na
IIpaKTNKe KOHCTPYKTOPBI OIIPpeAeASIOTCSI B OoapmHCTBe KAaccoB. Hike 6y;1eT ITIOKa3aHoO,
KaKM o6pa30M paspenraerci HOAO6Ha}I CUTyan s,

Ecan KOHCTPYKTOp oIipejeleH TOAbKO B ITPOM3BOAHOM Kaacce, TO BCe ITPOUCXOANUT OY€Hb
IIPOCTO: KOHCTPYUPYETCA OOBEKT IIpOM3BOAHOTO KJacca, a DasoBast yacTh OOBEKTa aBTOMa-
TUYECKNM KOHCTPYUPYETCsI €ro KOHCTPYKTOPOM, MCIIOAB3YyeMbIM IIO YMOAYaHUIO. B kauectBe
IIpuMepa HIKe IIpUBEAEH Hepepa6OTaHHLII7I BapHnaHT KJacca Triangle, B KOTOpOM oOIIpe-
A€AseTCil KOHCTPYKTOP, a 44€H Style A€AaeTCsl 3aKPBITBIM, TaK KakK Tellepb OH yCTaHaBAN-
BaeTcCs KOHCTPYKTOPOM.

// IobaBuUTbL KOHCTPYKTOP B kJjacc Triangle.

using System;
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// Kmacc njsa OBYMEpHHIX OBBEKTOB.
class TwoDShape {

double pri width;

double pr.i height;

// CBOMCTBa WMPUHBE M OJIMHEL OOBEKTA.
public double Width {
get { return pri width; }
set { pri width = value < 0 ? -value : value; }

}

public double Height {
get { return pri height; }
set { pri height = value < 0 ? -value : value; }

}

public void ShowDim() {
Console.WritelLine ("lluprHa ¥ OJMHa PaBHH " +
Width + " u " + Height);

}
// Kiacc mjis TpeyToJIbHMKOB, [IPOM3BOLHBI OT kjlacca TwoDShape.
class Triangle : TwoDShape {

string Style;

// KOHCTPYKTOP.
public Triangle(string s, double w, double h) {

Width = w; // mMHMUManIM3MPOBATHL ujieH 6a30BOTO KJjacca
Height = h; // wmHMLMaIM3MpoBaTh YjieH 6a30BOTO KJjacca
Style = s; // vMHMUMAIM3MPOBATH UJIEH NPOM3BOIHOTO KJIACCa

}

// BO3BpaTUThL IJIOWAIb TPEYyTOJIbHMUKA .
public double Area() {
return Width * Height / 2;

}

// TlokasaThb TUIl TPEeyTrOJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyronbuuk " + Style);
}
}

class Shapes3 {

static void Main () {
Triangle tl = new Triangle ("paBHOOegmpenuwnt", 4.0, 4.0);
Triangle t2 = new Triangle ("npsamoyronsuem", 8.0, 12.0);

Console.WriteLine ("CeBemeHusa o6 obwexkTe tl: ");
tl.ShowStyle();

tl.ShowDim() ;

Console.Writeline ("Ilnmomans paBHa " + tl.Area());
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Console.WriteLine () ;

Console.WriteLine ("CBemenus o6 obwekTe t2: ");
t2.ShowStyle () ;

t2.ShowDim() ;

Console.Writeline ("Ilnmomans paBHa " + t2.Area());

B sanHOM mpuMepe KOHCTPYKTOp Kaacca Triangle MHMIMAAM3UPYeT HacleayeMble
4/eHbl Kaacca TwoDShape BMecCTe ¢ ero COOCTBEHHBIM I0o4eM Style.

Koraa KOHCTPYKTOpBI OpeleasioTcs Kak B 0a30BOM, TaK U B IIPOM3BOAHOM Kaacce, IIpO-
IlecC ITOCTpOeHNsI OOBeKTa HEeCKOABKO YCAOXHIETCS, IOCKOABKY AOAXKHBI BBITIOAHSITHCS
KOHCTPYKTOPBI 000mX KaAaccoB. B gaHHOM caydae mpmxoautcsa oOpalarhcsa K eIrje 0AHOMY
KAI04eBOMY cA0BY sA3blka C#: base, KOTOpoe HaXOAUT ABOSIKOE IPUMeHeHMe: BO-IIePBBIX, 445
BBI30Ba KOHCTPYKTOpa 0a30BOTO KJAacca; M BO-BTOPHIX, 445 AOCTYIIa K 4AeHy 06a30BOTO KJacca,
CKPBIBAIOIIETOCs 3a YAeHOM IIPOM3BOgHOro Kaacca. Hike OydeT paccMoTpeHO Iepsoe Hpu-
MEeHeHIe KAI0UYeBOIo CA0Ba base.

BbI30B KOHCTPYKTOPOB 6a30Boro knacca

C momompio GOpMBI PacCIIMPEeHHOTO OOBABAEHMA KOHCTPYKTOpa IPOM3BOJHOTO KJlacca
7 KAIOYeBOTO CA0Ba base B MPOM3BOJHOM KaAacCe MOXKeT OBITh BHI3BaH KOHCTPYKTOp, OITpe-
Ae/leHHEII B ero 6azoBoM Kaacce. Hirke mpmsegena obmias ¢popma STOTO pacIIpeHHOTO
OOBSIBACHIS:

KOHCTPYKTOP NPOM3BOLHOI'O KJlACca (CHOMCOK _IapaMeTpoB) : base (CmmMcok _apryMeHTOB)
// TeJyo KOHCTPYKTOpa

}

IAe CIOMCOK _apryMeHTOB 0DO3Ha4YaeT AI00ble apIyMeHTHl, HeOOXOAMMBIE KOHCTPYKTOPY
B 6a3o0BoM Kaacce. OOpaTuTe BHUMaHIE Ha MeCTOIIOAOXKeHNe ABOeTOIILS.

Aast TOTO 4TOOBI NMPOAEMOHCTPUPOBaTh IPUMEHeHle KAIOYeBOTO CAO0Ba base Ha KOH-
KPETHOM IIpUMepe, pacCMOTPUM elle OAMH BapuaHT Kaacca TwoDShape B IpuUBEAEHHON
HIDKe IporpaMMe. B gaHHOM mpuMepe omnpejeasieTcss KOHCTPYKTOP, MHULIMAAUUPYIOIINIL
colicTBa Width m Height. 3aTeM BTOT KOHCTPYKTOP BBI3BIBAETCS KOHCTPYKTOPOM KJacca
Triangle.

// IoBaBUThL KOHCTPYKTOP B kJjlacc TwoDShape.
using System;

// Kmacc mjsa OBYyMEpHHIX OBBEKTOB.
class TwoDShape {

double pri_width;

double pri height;

// KoHcTpykTop kiylacca TwoDShape.
public TwoDShape (double w, double h) {
Width = w;
Height = h;
}

// CBoOMCTBa WMPMHEL ¥ BLICOTH OOBEKTA.
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public double Width {
get { return pri width; }
set { pri width = value < 0 ? -value :value; }

}

public double Height ({
get { return pri height; }
set { pri height = value < 0 ? -value: value; }

}

public void ShowDim() {
Console.WritelLine ("llupmHa M BEHCOTa& pPaBHE " +
Width + " u " + Height);

}

// Kmacc mnsa TpeyToJIbHMKOB, OPOM3BOOHEN OT kjiacca TwoDShape.
class Triangle : TwoDShape {
string Style;

// BHB3BaTb KOHCTPYKTOP 6asz30BOI'O KJjacca.

public Triangle(string s, double w, double h) : base(w, h)
Style = s;

}

// BO3BpaTUTL JIOWAINL TPEYTOJIbHUKA .
public double Area() {
return Width * Height / 2;

}

// TokasaTb TUI TPeyToJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyromnbuuk " + Style);
}
}

class Shapes4 {

static void Main () {
Triangle tl = new Triangle ("paBuoGenpenuemt", 4.0, 4.0);
Triangle t2 = new Triangle ("npamoyrombuem", 8.0, 12.0);
Console.WriteLine ("CBemeHusa o6 obwexkTe tl: ");

tl.ShowStyle();
tl.ShowDim() ;
Console.WritelLine ("Ilmomans paBHa " + tl.Areal());

Console.WriteLine () ;

Console.Writeline ("CBenenma o6 obwekTe t2: ");
t2.ShowStyle () ;

t2.ShowDim() ;

Console.WriteLine ("Mllmomans paBHa " + t2.Area());
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Temeps KOHCTPYKTOp KAacca Triangle OOBABAAETCA CAEAYIOMIUM OOPa3OM.

public Triangle (
string s, double w, double h) : base(w, h) {

B AAHHOM BapMaHTe KOHCTPYKTOp Triangle () BBI3BIBAET METO4 base ¢ IapaMmeTpamu
w 1 h. D10, B CBOIO ouepeab, IIPUBOAUT K BBI3OBY KOHCTpyKTOpa TwoDShape (), mHUIMA-
AMBUPYIOIIero cporictsa Width u Height 3HaueHmsaMu mapamerpoB w 1 h. OHm Goabie
He VHUUNAAV3UPYIOTCA CpeACTBaMM CaMOIO KaAacca Triangle, Tae Telepb OCTaeTCs UHU-
IIMaAU3UPOBaTh TOABKO €ro COOCTBEHHEIN uJeH Style, onpeAeAsSIOmNI TUII TpeyroAbHMKA.
baarogaps ®TomMy kaacc TwoDShape BBHICBODOXAaeTCsA A4S KOHCTPYMPOBAHMS CBOETO ITO-
A0OBeKTa AI00BIM U3OpaHHBIM crIoco0oM. boaee Toro, B kaacc TwoDShape MOXKHO BBECTHU
JyHKIIUM, O KOTOPHIX Aa’ke He OyAyT I0J03peBaTh MPOU3BOJHBIE KAACCHl, UTO IpeAOTBpa-
1jaeT HapyIleHue CyIecTByIOIero Koaa.

C moMomrpio KAIOYeBOTO CA0Ba base MOXHO BBI3BaTh KOHCTPYKTOpP A1000¥ (OpMBEI,
ompejeaseMornt B 6a30BOM Kaacce, TpMIeM BBIIIOAHATHECA OyAeT AUIIL TOT KOHCTPYKTOP, Ia-
paMeTphl KOTOPOTO COOTBETCTBYIOT IlepeAaHHLIM apryMeHTaM. B kauecTse mpumepa HIpKe
HpUBEAEHBI pacCIlypeHHble BapMaHThl KaaccoB TwoDShape u Triangle, B KOTOpPbhIE BKAIO-
YEHBI KaK UCII0Ab3yeMble 10 YMOAYAHUIO KOHCTPYKTOPHI, TaK U KOHCTPYKTOPHI, IIPUHUMAIO-
11e OAVH apTyMeHT.

// DoGaBuUTb HOMOJIHMUTEJIbHEIE KOHCTPYKTOPH B Kjacc TwoDShape.
using System;

class TwoDShape {
double pri width;
double pri height;

// KOHCTPYKTOP, BBI3HIBAEMHIM 10 YMOJIUAHMIO.
public TwoDShape () {

Width = Height = 0.0;
}

// KoHcrpykTop kjlacca TwoDShape.
public TwoDShape (double w, double h) {
Width = w;
Height = h;
}

// CKOHCTPYyMpOBaTh OOBEKT PABHOM WMPUHEL M BLICOTH.
public TwoDShape (double x) {

Width = Height = x;
}

// CBoOMCTBa WMPUHEL ¥ BHICOTH OOBEKTA.
public double Width {
get { return pri width; }
set { pri width = value < 0 ? -value : value; }

}

public double Height {
get { return pri height; }
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set { pri height = value < 0 ? -value : value; }

}

public void ShowDim() {
Console.WritelLine ("llupmHa M BECOTa pPaBHE " +
Width + " u " + Height);

}

// Kiacc mjis TpeyT'OJIbHMKOB, MNPOM3BONHEN OT kjlacca TwoDShape.
class Triangle : TwoDShape {
string Style;

/* KOHCTPYKTOP, MCIOJb3YyEMHI 10 yMOJIUaHMUIO.
ABTOMATHUECK) BHBHBAET KOHCTPYKTOP, NOCTYIIHEI 1O
yMosiuaHmo B kJjacce TwoDShape. */

public Triangle () {

Style = "null";

}

// KOHCTPYKTOP, NPUHMUMAKIMI TPY apTyMEeHTa.
public Triangle (
string s, double w, double h) : base (w, h) {
Style = s;
}

// CKOHCTPYMPOBATh PAaBHOOEIPEHHH TPeyTOoJibHNK.
public Triangle (double x) : base(x) {
Style = "paBHOOenpeHHH";

}

// BOBBpaTVITE IJiollanb TPeyIT'oJIbHUKA .
public double Area() {
return Width * Height / 2;

}

// TlokasaTh TUIl TPEyTrOJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyrombuuxk " + Style);

}

class Shapesb5 {
static void Main () {
Triangle tl = new Triangle();
Triangle t2 = new Triangle ("mpsamoyronbuem",8.0, 12.0);
Triangle t3 = new Triangle(4.0);

tl = t2;

Console.WritelLine ("CBeneumsa o6 obwekTe tl: ");
tl.ShowStyle();

tl.ShowDim() ;

Console.WriteLine ("llmomans pakHa " + tl.Area());
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Console.WriteLine () ;

Console.WriteLine ("CBemenus o6 obwekTe t2: ");
t2.ShowStyle () ;

t2.ShowDim () ;

Console.Writeline ("Ilnomans paBHa " + t2.Area());

Console.WriteLine () ;

Console.WritelLine ("CBemenusa o6 obwexTe t3: ");
t3.ShowStyle ()

t3.ShowDim() ;

Console.WritelLine ("llmomans paBHa " + t3.Areal());

Console.WriteLine () ;

Bor k KaKoOMy pe3yAabTaTy IPUBOAUT BBRIIIOAHEHVIE DTOTO KOJa.

CeeneHusa o6 oOwekTe tl:
TpeyTONbHUK OPSAMOYT'OJIbHEI
llmprHa M BEICOTa PaBHH 8 M 12
[Inomans paBHa 48

CBeneHusa o6 oOBekTe t2:
TpeyTOJIbHUK HOPAMOYT'OJIbHBI
llmprHa M BEICOTA PaBHE 8 u 12
[Inomans paBHa 48

CBegmenusa o6 oBwekTe t3:
TpeyT'OJIbHUK pPaBHOOEeOpPeHHEM
llMprHa M BEICOTA PaBHE 4 u 4
[omans paBHa 8

A TeIlepb pacCMOTPUM BKpaTile OCHOBHbBIE ITPVMHIIMIIBI AEVICTBUSI KAIOYEBOTO CJAO0Ba base.
KOFAa B ITPON3BOAHOM KJaccCe yKa3bIBaeTCs KAIOYeBOe CA0BO base, BbI3bIBaeTCs KOHCTPYKTOP
3 ero HerocpeACTBEHHOTO 0a30BOro Kaacca. CAeAOBaTeAI)HO, KAIO4YeBOe CAOBO base Bcerga
06pamaeTc;I K 6330BOMy KJaccy, CTosImeMy B MepapXmun HEIIOCpeACTBEHHO Ha/j BBI3bIBAIO-
M KJaaCCOM. 9T10 CIIPpaBeAANBO Aa’Xe AAs1 MHOI‘O}’pOBHeBOﬁI nepapxmm Kaaccos. ApryMeH—
ThI IIepeAaroTcs 6330BOMy KOHCTPYKTOPY B KadecCTBe apryMeHTOB Me€TOJa base (). Ecan xe
KAI04eBO€ CAOBO OTCYTCTBYE€T, TO aBTOMATMYECK! BBI3BIBAECTCS KOHCTPYKTOP, I/ICHOALSyeMI)IIZ
B ©a30BOM KJacce 1o YMOA4YaHUIO.

HacnegoBaHue 1 cokpbiTUE UMEH

B mpoussogHOM Kaacce MOXKHO OIIpeJeANTDh YJeH C TaKUM J>Ke MMeHeM, KakK M y dde-
Ha ero 0a3oBOTO KJacca. B »ToM caydae 4aeH 6a30BOTO KJacca CKpPBIBAaeTCs B IIPOM3BOJHOM
kaacce. 1 xors popmaasHo B C# 5TO He cumTaeTcs OIMMOKONM, KOMIMAATOP BCe >Ke BBIAACT
coo0IIleHNne, MpeAyNpeKJaloliee O TOM, YTO UMM CKpbiBaeTca. Ecam uaen 6asoBoro kaac-
ca TpebyeTcs CKpHITh HaMepeHHO, TO Ilepe] ero MMeHeM cJejyeT yKa3aTh KAIO4eBOe CAOBO
new, 4TOOHI M36eKaTh MOABAEHUA MOAOOHOTO IpeAympesxaaomero coodmenns. Caeayer,
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OAHAKO, MeTb B BUAY, YTO BTO COBEPIIEHHO OTAeAbHOE IIPMMEHeHIe KAIOUeBOIO CA0Ba New,
He ITOXO>Kee Ha eTo IpUMeHeHNe ITpY CO3JaHnN DK3eMIIAsipa 0O beKTa.
Hioxe npusegen npumep COKPBITUS UMEHN.

// TpuMep COKPHTHUS MMEHM C HACJIeOCTBEHHOM CBSA3bI.
using System;

class A {
public int 1 = 0;

// Co3marTb MNPOM3BONHLEI KJACC.
class B : A {
new int i; // 2TOT uJieH CKpHBaeT ujieH 1 mu3 kJjacca A
public B (int b) {
i =b; // unen i B kJjacce B

public void Show() {
Console.WritelLine ("UnmeH i1 B Hnpom3BOAOHOM Kjacce: " + i);

class NameHiding {
static void Main () {
B ob = new B(2);

ob.Show () ;
t

ITpexxae Bcero oOpaTuTe BHMMaHMe Ha VMCIIOAb30BaHNMe KAIOUEBOTO CAOBa NEW B CAeAyIO-
LIl CTPOKe KOAa.

new int i; // STOT uJieH CKpHBaeT 4jileH 1 M3 Kjacca A

B ®TOM CcTpoke KOMIMAATOPY, IIO CYIIeCTBY, COODIaeTcs O TOM, YTO BHOBbL CO3JaBae-
Mas IepeMeHHasl i HaMepeHHO CKpBIBaeT IIepeMeHHYIO i 13 0a30BOTO KJacca A M UTO aBTO-
Py mporpaMMBl 00 ®TOM M3BeCTHO. Ecam >ke OIycCTUTH KAIOUeBOe CAOBO new B DTOM CTPOKe
KOZa, TO KOMIIUAATOP BBIAACT IIpeAyIpesKAaoliee cOOOIIeHe.

Bor k kakoMy pesyabTaTy IPUBOAUT BBIIIOAHEHMe IIPUBEASHHOTO BhIIIe KOAA.

YsieH 1 B NpPOM3BOOHOM KJjlacce: 2
B xaacce B ompegeasercs coOCTBeHHas IepeMeHHas DK3eMILASIpa i, KOTopas CKpbIBaeT
IepeMeHHYIO 1 m3 6asoBoro Kaacca A. I[Tostomy mpu BhI3OBe MeToga Show () A48 oObek-

Ta TUNa B BBHIBOAUTCS 3HAYEHME IEPEeMEeHHON i, OompeAeAeHHON B KJacce B, a He TOIi, 4TO
onpeJeaeHa B Kaacce A.

anIMeHeHMe KnoyeBoro crnoea base ans AocTyna K CKpbITOMYy UME€HU

Vmeetcs emje ogHa opma KAIOYEBOIO CA0Ba base, KOTOpas AeNCTByeT IMOA00HO KAIO-
YeBOMY CJOBY this, 3a MCKAIOUEHNEM TOTO, YTO OHA BCerda CChlAaeTcsl Ha 0a3OBBIN KaAacc
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B TOM IIPOM3BOAHOM KJacce, B KOTOpPOM OHa Mcroan3yercs. Huxe »ra ¢popma npusesena
B 00I1IEM BUAE:

base.unen

TAe 4ieH MOXeT 0003HayaTh MeTOJ MAU IepeMeHHYI0 9K3eMIIAApa. DTa popMa KAIOUeBOTO
ca0Ba base yale BCero IPUMEHAETCI B TeX CAydasX, KOraa Mo MMeHaMy Y4€HOB IIPOM3BO-
AHOTO KAacca CKPBIBAIOTCS YAeHBI 0a30BOTO KJacca C TEMM >Ke caMbIMM MMeHaMu. B kauectse
IpuMepa HIoKe IIpuBeJeH Apyroll BapuaHT MepapXui KAaccoB U3 IpebIAyIIero npuMepa.

// TlprMeHeHMe KJINUYEeBOT'O CJIOBA base OJg NPeOonoJIeHUd
// NpenaTcTBusa, CBS3aHHOTO C COKPHEITMEM MMEH.

using System;

class A {
public int 1 = 0;

// Co3maTb MNPOM3BONHLIA KJIACC.
class B : A {
new int i; // »TOT uJieH CKpHBaeT ujieH 1 mu3 kjacca A

public B(int a, int b) {
base.i = a; // 3mech OOHaApyXMBaeTCd CKPBITHIA UJieH U3 Kjacca A
i = b; // unen i us kjacca B

public void Show() {
// 3Bmeck BEIBOOUTCH WJeH 1 u3 kjacca A.

Console.WritelLine ("Unexn i B 6Gaz30oBOM kjlacce: " + base.i);
// A 3mech BHBOOMTCH UJIeH 1 M3 KJjlacca B.
Console.WritelLine ("UneH i B HNpoms3BOOHOM Kjacce: " + 1i);

}

class UncoverName {

static void Main() {
B ob = new B(l, 2);
ob.Show () ;

BririoaHeH1e 9TOTO KoJa IpMBOANT K CA€AYIOIIeMY pe3yAbTaTy.

YyneH 1 B OaszsoBoM kjacce: 1
UsneH 1 B OpOMB3BOOHOM KJjlacce: 2

HecMmoTps Ha TO uTO IepeMeHHas DK3eMIlAspa i B IPOMU3BOAHOM KaAacce B CKphIBaeT
ITepeMeHHyIO 1 13 6a30BOTO Kaacca A, KAIOUeBOe CAOBO base paspelnaeT AOCTYII K IIepeMeH-
HOI1 i, onpejeaeHHOl B 0a30BOM Kaacce.

C 1moMOmIbIO KAIOYEeBOTO CAOBa base MOIYT Tak>kKe BBI3hIBATLCS CKPBITHIE METOABL.
Hampuwmep, B mpuBeAdeHHOM HIDKe Koge KaAacc B HacaeayeT kaacc A m B o0OMX KaAaccax
00bsBASIeTCSI MeTO, Show (). A 3aTeM B MeToge Show () Kaacca B € IIOMOIIBIO KAIOYEBOTO
CA0Ba base BBI3BIBAETCs BapMaHT MeTOAa Show (), OIpeAeAeHHBIN B Kaacce A.
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// BHBBATb CKPHTEIL METOI.
using System;

class A {
public int 1 = 0;
// Merom Show () B kjacce A
public void Show() {
Console.WriteLine ("Usen i B 6aszoBoM kJjlacce: " + 1);

}

// Co3maTb MNPOM3BOIHHEI KJIACC.
class B : A {
new int i; // ®TOT uJjileH CKpBIBAET UJIeH 1 M3 KJjlacca A

public B(int a, int b) {
base.i = a; // Bmech oBHAPYXMBAeTCH CKPHEITHI UJeH M3 Kjacca A
i = b; // unen i w3 xjacca B

// 3Bmechb ckpeiBaeTcsa meron Show () m3 kyacca A. Obpature
// BHUMaHMWE Ha MNPUMEHEeHME KJIOUEeBOT'O CJIOBA NEw.
new public void Show () {
base.Show(); // 3mechk BHBHBaeTca MeTon Show () m3 kjacca A

// namee BEIBOOMUTCH UJIeH 1 M3 kjlacca B
Console.Writeline ("Unern 1 B npom3BOOHOM Kjacce: " + 1i);

class UncoverName {

static void Main() {
B ob = new B(1, 2);
ob.Show () ;

BrimmoaHeH1e 9TOTO KOJZa ITPUBOJAUT K CACAYIOIIEMY pe3yAbTaty.

Unen i1 B Gasz’oBoM Kjacce: 1
UsieH 1 B NpPOM3BOOHOM KJjlacce: 2

Kak Bmanre, B BBIpa>KEHNM base.Show () BBI3BIBAETCs BapMaHT MeTOoga Show () u3 Da-
30BOTO KJacca.

ObpaTuTte Takke BHIUMaHMe Ha CAedylollee: KAIOUeBOe CA0BO NeW MCIIOAb3YeTCs B IpU-
BeJeHHOM BEIIIe KOJAe C I1eABI0 COOOIIUTh KOMINUASATOPY O TOM, YTO MeTo/ Show (), BHOBb
00BBASIEMBINT B NpPOU3BOAHOM KJacce B, HaMepeHHO CKpBIBaeT APYyrom MeTos Show (),
omnpezeAeHHBIN B 6a30BOM Kaacce A.

Co3paHue MHOroypoBHEBOW MepapXxum Knaccos

B mpeacTraBaeHHBIX 40 cuX IIOp IpuMepax IPOrpaMM MCIOAb30BaANCh IPOCThIe Mepap-
XMM KAaCCOB, COCTOSBINNE TOABKO U3 0a30BOro M ImpoussogHoro Kaaccos. Ho 3 C# mox-
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HO TakXXe CTPOMThH MepapXuu, COCTOAIIMe M3 AI00O0TO 4mcaa ypoBHei HacaejoBaHmsa. Kax
YIIOMMHAAOCH BBIIIE, MHOTOYPOBHEBasl MepapXusl UAeaAbHO IIOAXOAUT AASl VICTIOAb30OBaHM
OAHOTO IIPOM3BOAHOTO KJacca B KauecTse 0a3OBOIO AAs APYIOro HPOM3BOAHOTO Kaacca. Tak,
ecay MMeIOTCs Ipu Kaacca, A, B u C, TO Kaacc C MOXKeT HacaeaoBaTh OT KAacca B, a ToT,
B CBOIO ouepeab, OT Kaacca A. B TakoMm caydae KaXKAbIil IIPOM3BOAHBIN KAacC HacAeAyeT Xa-
pakTepHBle OCODEHHOCTHM BCeX CBOMX 0a30BBIX KAaccoB. B wacTHocTH, Kaacc C HacaeayeT Bce
YA€HbI KAaCCOB B 1 A.

Aast Toro dYToObI IIOKa3aTh, HACKOABKO II0A€3HOM MOXKeT OKasaThCsd MHOTIOYpOBHeBas
Mepapxus KAaccoB, pacCMOTPUM CAeAYIONIUII IpuUMep HporpaMMbl. B Hell mpomsBoaHbII
Kaacc Triangle CAYXUT B KadecTBe 0a30BOTO AAs CO3JAaHMs APYTOTO IIPOM3BOAHOTO KaAac-
ca — ColorTriangle. IIpu sTOM Kaacc ColorTriangle HacaeayeT Bce XapaKTepHBIE OCO-
GeHHOCTH, a TI0 CYIIeCTBY, YAeHHI KAaccoB Triangle u TwoDShape, K KOTOPBIM Jo0aBAseT-
Cs1 11oJe color, cogepKaillee IIBET TPeyroAbHMKA.

// TlpuMep NOCTPOEHUS MHOTOYPOBHEBOM MEepapXuyM KJIACCOB.
using System;

class TwoDShape {
double pri width;
double pri height;

// KOHCTPYKTOP, MCIHOJb3YyEMEIM [0 YyMOJIUAHUIO.
public TwoDShape () {

Width = Height = 0.0;
}

// KoHcTpykTOop mjsa kjiacca TwoDShape.
public TwoDShape (double w, double h) {
Width = w;
Height = h;
}

// CKOHCTPYMPOBATL OOBEKT PABHOM WMPUHE M BECOTEH.
public TwoDShape (double x) {

Width = Height = x;
}

// CBOMCTBa WMPMHEL ¥ BLICOTH OOBEKTA.
public double Width {
get { return pri width; }
set { pri width = value < 0 ? -value : value; }

}

public double Height ({
get { return pri height; }
set { pri height = value < 0 ? -value : value; }

}

public void ShowDim() {
Console.Writeline ("llmpmHa M BEHCOTa pPaBHE " +
Width + " m " + Height);
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}

// Kiacc myis TpeyT'OJIbHMKOB, MNPOM3BONHEN OT kjylacca TwoDShape.
class Triangle : TwoDShape {
string Style; // 3akpuhTHll UjJeH KJjacca

/* KOHCTPYKTOP, MCIOJIb3YEMEI [0 YMOJIUAHMIO.
ABTOMATUUYECKM BHBHBAET KOHCTPYKTOP, INOOCTYIHHIM 10
yMosiuaumio B kjiacce TwoDShape. */

public Triangle () {

Style = "null";

}

// KOHCTPYKTOP.

public Triangle(string s, double w, double h) : base(w, h)
Style = s;

}

// CKOHCTPYMPOBATH PABHOOENPEHHHI TPEeyIOJibHUK .
public Triangle (double x) : base(x) {
Style = "paBHOOenpeHHEN";

}

// BOBBpaTV[Tb IJiollangb TpPpeyIroJIbHMKaA .
public double Area() {

return Width * Height / 2;
}

// TlokasaTb TUIl TPeyIroJIbHUKA .
public void ShowStyle () {
Console.WriteLine ("Tpeyronbuuxk " + Style);

}

// Pacumpurb kjacc Triangle.
class ColorTriangle : Triangle {
string color;

public ColorTriangle(string c, string s,
double w, double h) : base(s, w, h) {
color = c;

}

// TlokasaTb LBET TPeyTroJibHUKA .
public void ShowColor () {
Console.WriteLine ("IIseT " + color);

}

class Shapes6 {
static void Main () {
ColorTriangle tl =

new ColorTriangle ("cuuun", "npsamoyronbuem", 8.0, 12.0);

ColorTriangle t2 =
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new ColorTriangle ("xkpacuem", "pasuoOenmpennsnt", 2.0, 2.0);

Console.Writeline ("CBeneuma o6 obwekTe tl: ");
tl.ShowStyle();

tl.ShowDim() ;

tl.ShowColor();

Console.WritelLine ("lnomanes paBHa " + tl.Area());

Console.WriteLine () ;

Console.WriteLine ("CBenmenmusa o6 obwekTe t2: ");
t2.ShowStyle() ;

t2.ShowDim() ;

t2.ShowColor () ;

Console.WritelLine ("lnomans pasBHa " + t2.Area());

HpI/I BBITIOAHEHUN DTOM IporpaMMmbl I104y49aeTcCsa CAeAyIOH_IeIZ pesyabTart.

CeeneHusa o6 oOwekTe tl:
TpeyT'OJIbHUK [IPSAMOYT'OJIb HEIM
llmprHa M BEICOTA PaBHE 8 u 12
[IBeT CUHUMN

[Inomans paBHa 48

CBepmenus o6 oOwekTe t2:
TpeyTOJBHUK PaBHOOEIPEHHEI
llMprHa ¥ BEICOTA PaBHE 2 U 2
IIBeT KpacCHHM

[Inomans pabBHa 2

baarogaps nacaegosanmio B kaacce ColorTriangle MOIYT MCIIOAB30BaThCsA OIpeje-
AeHHBIe paHee Kaacchl Triangle u TwoDShape, K ®AeMeHTaM KOTOPBIX A400aBASETCS AUIIH
Ta mMHPOpMAaIMs, KOTopas TpeOyeTcs AAs KOHKPETHOTO HpUMeHeHUs JaHHOTO Kaacca.
B ®TOM OTYacTM M COCTOMUT II@HHOCTL HacAeAOBaHUs, ITOCKOABKY OHO AOIYyCKaeT IIOBTOPHOe
VCIIOAB30BaHIE KOAQ.

ITpuBeaeHHEIN BhIIIe IIpUMep AeMOHCTPUpPYeT ellle OJHO Ba’KHOe II0A0KeHHe: KAroue-
BOe CA0BO base Bcerga obosHadaeT CCBIAKY Ha KOHCTPYKTOp OAVDKAIIIero IO MepapXuu
DasoBoro kaacca. Tak, KaoueBoe cA0BO base B Kaacce ColorTriangle o0OO3HadyaeT BHI3OB
KOHCTPYKTOpa 13 Kaacca Triangle, a KaloueBoe cA0BO base B Kaacce Triangle — BBI30B
KOHCTPYKTOpa 13 Kaacca TwoDShape. Ecam ke B mepapxmum KAaccoB KOHCTPYKTOpPY Gaso-
BOTO KJacca TpeOyIOTCs IapaMeTphbl, TO BCe IPOU3BOAHBIE KAACCHI AOAXKHBI IPejoCTaBAATh
9TU MapaMeTphl BBePX II0 MepapXiuu, He3aBUCUMO OT TOrO, TpeOyIOTCs OHU CaMOMYy IIpOM3-
BOAHOMY KAacCy UAM HeT.

Mopsanok BbI3oBa KOHCTPYKTOPOB

B cBs3M ¢ M310KeHHBIMU BBHIIIE B OTHOIIEHMM HacJAeAOBaHUS U MepapXuUy KAacCoB MO-
>KeT BO3HMKHYTh CAeAYIOLIMII Pe3OHHBIN BOIIPOC: KOrda CO34aeTcsl OOBeKT IPOM3BOAHOIO
KJacca M KaKOJ KOHCTPYKTOP BBIIOAHSETCS IePBBIM — TOT, 4YTO OIIpejeAeH B IIPOU3BOAHOM
KJacce, MAU Ke TOT, UTO oIpeseleH B 6azoboM Kaacce? Tak, ecan mmeercss 6a3oBBIN Kaacc A
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n HpOI/ISBOAHbII?[ KAacC B, TO BBI3BIBAETCS AU KOHCTPYKTOPp KJacca A paHp1Ie KOHCTPYKTOpa
Kaacca B? OTBeT Ha DTOT BOITPOC COCTOUT B TOM, 4YTO B MepapXmy KAacCOB KOHCTPYKTOPBI BbI-
3BIBAIOTCA ITO ITIOPAAKY BBIBEACHNT KAaCCOB: OT 0a3oBOTO K IIpOM3BOAHOMY. Boaee TOTO, DTOT
IIOPAAOK OCTA€TCs HEVI3BMEHHBIM He3aBUCUMO OT MCIIOAB30BaHMA KAIOYEBOTO CA0Ba base.
TaK, eCcAu KAI0YeBOe CAOBO base He JICIIOAB3YETCsI, TO BBIIIOAHIETC KOHCTPYKTOP IO yMOA-
9aHUIO, T.e. KOHCTPYKTOP Oe3 ImapaMeTpoOB. B IpUBeA€HHOM HIDKe IIpuIMepe IIPpOorpaMMBbl
AEMOHCTPUPYETCSI IIOPAAOK BbI30Ba U BBIITOAHEHNST KOHCTPYKTOPOB.

// TIpOmEeMOHCTPUPOBATH MNOPSNOK BHB30BA KOHCTPYKTOPOR.
using System;

// CosmaTh Oas0BHI KJIACC.
class A {
public A() {
Console.WritelLine ("KoHCcTpyupoBaHue kjacca A.");

// Co3maTb KJacc, MNPOM3BONHEINM OT Kjlacca A.
class B : A {
public B() {
Console.WritelLine ("KoHCcTpyupoBaHume kjacca B.");

// CosmarTb KJjacc, NOPOM3BOIHEI OT Kjlacca B.
class C : B {
public C() {
Console.WritelLine ("KoHcTpyupoBaHuue kjacca C.");

class OrderOfConstruction {
static void Main () {
C c = new C();

Bor x kakoMy pe3syabpTaTy IpUBOAUT BHIIIOAHEHIE HTON IIPOrPaMMBIL.

KoncrpympoBaHue kJjiacca A.
KoncrpympoBaHue kJjiacca B.
KoHcTpyuposaHue kjacca C.

Kaxk BUANTE, KOHCTPYKTOPBI BBI3BIBAIOTCSI ITO ITIOPSIAKY BBIBEACHIIT X KAAaCCOB.

Ecan XOPOLIEHbKO II04yMaTh, TO B BBI30BE KOHCTPYKTOPOB IIO ITIOPAAKY BBIBEACHVISI VX
KAaCCOB MO>KHO O6Hapy)KI/ITI) onpeAeAeHHin[ CMBICA. BeAI) 6330BOMy KJaacCy HMYEro He m3-
BECTHO HU 00 O4HOM M3 ITPOM3BOAHBIX OT HETO KAaCCOB, VI IIODTOMY ax0das VIHULMAaAV3alusl,
KoTopast Tpe6yeTC5[ €Ir0 4J€HaM, OCyIIeCTBAJAETCA COBEPIIEHHO OTA€AbPHO OT MHUIMAANM3a-
oy 94€HOB ITPOM3BOAHOIO KJAaccCa, a BO3MOXKHO, DTO 1 HeO6XO,Z|,I/IMO€ ycaosue. C/leAOBa'
T€AbHO, OHa AO0/A>KHa BBITIOAHATHCA HepBOIZ.
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Ccbinkn Ha 6a30BbIN KNacc U 00 bEKTbI npon3BoAHbLIX KriaccoB

Kax Bam a045xHO OBITH y>Ke u3BecTHO, C# sABAsSeTCA CTPOrO TUIIM3UPOBAHHBIM SI3HIKOM
nporpaMmMmupoBanns. [ToMMMoO craHzapTHEIX IIpeoOpas3oBaHMil UM aBTOMAaTUYECKOIO IIpO-
ABIKEHIsI IIPOCTBIX TUIIOB 3HAUYEHMUII, B DTOM A3BIKEe CTPOIro cODAIOAAETCS IPUHIIUAII COBMe-
CTUMOCTHU TUIIOB. DTO O3HaJaeT, YTO IlepeMeHHas CCHLAKM Ha OODLEeKT Kaacca OAHOTO THMIIA,
KaK IIpaBMAO, He MOXKET CChLAaThCsl Ha OOBeKT KJacca Apyroro Tuia. B kadecTse mpmmepa
PaccMOTPUM CAeAYIONIyIO IIPOTpaMMy, B KOTOPOW OOBABAAIOTCA ABa KJacca OAVHAKOBOM

CTPYKTYPBL.

// DTa mporpaMma He IOOJIEXUT KOMIMUIIALUMA .

class X {
int a;

public X(int i) { a = i; }

class Y {
int a;
public Y(int i) { a = 1i; }

class IncompatibleRef ({
static void Main() {
X x = new X(10);
X x2;
Y yv = new Y(5);

X2 = X; // BEpHO, MNOCKOJbKy Ofa OOBEKTa OTHOCATCHA K OIHOMY M TOMy X& TUITY
x2 = y; // oumbka, MNOCKOJIbKY 3TO Pa3HOTMUIHHE OOBEKTH

HecMmoTpst Ha TO 4TO KAacchl X M Y B AaHHOM IIpMMepe COBepPIIIeHHO OAMHAKOBLI 110 CBOEIA
CTPYKTYype, CCBIAKY Ha OOBeKT TuIIa Y HeAb3sl IMPUCBOUTH IepeMeHHO CCHLAKM Ha OODLEeKT
Tuna X, IMOCKOABKY TUIIBI Y HUX pasHble. IIosTOMy caeayromas cTpoka KOJa OKa3bIBaeTCs
HEeBepHOJI U MOXKeT IPUBEeCTU K OIIMOKe 1M3-3a HeCOBMECTMMOCTM TUIIOB BO BpeMs KOMIIN-
AU,

X2 = y; // HEBEpHO, IMOCKOJIbKY BTO PA3HOTUIIHEE OOBEKTEH

BooO1ie rosops1, mepeMeHHasl CCBHIAKM Ha OOBEKT MOXKET CCBLAATBCSI TOABKO Ha OOBEKT
CBOETO THIIA.

Ho u3 »roro mpunnumna crpororo codamwgenns tunos B C# mmeercss 04HO BakHOe MC-
KAIOUeHIe: TIlepeMeHHON CCBLAKM Ha OOBeKT 0a30BOTO KJAacca MOXKeT OBITh ITPVICBOEHA CCHIA-
Ka Ha 00BEKT A1060T0 IIPOM3BOAHOTO OT Hero KaAacca. Takoe IprcBamBaHIe CIMTaeTCs BITOA-
He AOIYCTMMBIM, ITOCKOABKY 9K3eMIIAAP OObeKTa IMPOU3BOAHOTO TUIIA MHKAIICyAMPYeT DK-
seMIasAp oObekTa Oazosoro tuma. CaejoBaTeAbHO, IO CChIAKe Ha OOBEKT 0a30BOTO Kaacca
MO>XHO OOpamjaThcsl K OOBEKTY HpOM3BOAHOTO Kaacca. Hirke mpuBeseH COOTBETCTBYIOITMI
npuMep.
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// To cceuike Ha OBBEeKT Ba30BOTO KJjlacCa MOXHO ObBpamaTbCcsd
// kK 0OBEKTYy MNPOMBBONHOTO KJjacca.

using System;

class X {
public int a;

public X (int 1) {

a = 1;

}

class Y : X {
public int b;

public Y (int i, int j) : base(j) {
b =1i;
}

class BaseRef ({

static void Main () {
X x = new X(10);
X x2;
Y y = new Y(5, 6);
X2 = X; // BEpHO, NOCKOJbEKYy 0OBa OBBeKTa OTHOCATCA K OIHOMYy M TOMYy X& TUITY
Console.WritelLine("x2.a: " + x2.a);
X2 = y; // Toxe BepHO, IOCKOJIbKY KJjacc Y ABJISeTCH MNPOM3BOIHEM OT Kjlacca X
Console.WriteLine ("x2.a: " + x2.a);

// cceuikaM Ha OOBEKTH KJjlacca X MBBECTHO TOJIBKO O ujleHax kjiacca X
x2.a = 19; // BepHo
// x2.b = 27; // HeBepHO, MOCKOJIbKY UWJIeH b oTCcyTCcTByeT y kjacca X

}

B AAaHHOM ITpmMepe Kaacc Y sBASIETCS IIpOoM3BOAHBIM OT KJaacca X. HOBTOMY caeayiomast
ornepanyst IprucBanBaHMs:

X2 = Yy; // Toxe BEepHO, MOCKOJIbKy KJlacC Y ABJISeTCA MNPOM3BOOHEM OT Kjacca X

CcuMTaeTCs BIIOAHE AONIYCTUMOIL. Beab mo cchlake Ha 0ObeKT 0a30BOTO KAacca (B 4aHHOM CAy-
Jae — 9TO IepeMeHHas X2 CCBIAKM Ha OOBEKT Kaacca X) MOXKHO oOpaIlaThCcsa K OOBEKTY Mpo-
M3BOAHOTO KJAacca, T.e. K OObeKTYy, Ha KOTOPHIN CCHLAAeTCs IIepeMeHHast y.

Caeayer 0cobo MOAYEpPKHYTH, 9TO AOCTYII K KOHKPETHHIM YJeHaM KJacca OIpejeaseTcs
TUIIOM TIepeMeHHOM CCBIAKM Ha OOBEKT, a He TUIIOM OOBeKTa, Ha KOTOPHINl OHa CChIAaeTcs.
DTO O3HaYaeT, YTO eCAM CChlAKa Ha OOBEeKT IMPOM3BOAHOTO KJAacca IIPVCBaMBaeTCs IepeMeH-
HOI CCBIAKM Ha 00BeKT 6a30BOro Kaacca, TO AOCTYI pa3pelraeTcs TOABKO K TeM JacTsAM 9TO-
ro 0OBeKTa, KOTOpEIe OIpeAeAsIoTcsl 6a3oBBIM KaaccoM. VIMeHHO mo®TOMy IepeMeHHON x2
HeJOCTyTeH 4JeH b Kaacca Y, KOTJa OHa CChlAaeTcsl Ha OOBeKT ®Toro Kaacca. VI B 9ToM ecTsb
CBOSI AOTMKa, TTOCKOABKY 0a30BOMY KAacCy HMYETO He M3BECTHO O TeX YJeHaX, KOTOphle A0-
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0aBAeHBl B IIPOM3BOAHEIN OT Hero Kaacc. VIMeHHO IO®TOMYy ITOCAeAHssI CTpOKa Koda B IIpU-
BeJEeHHOM BBIIIle IIpuMepe Obl1a 3aKOMMEHTIPOBaHa.

HecMoTpst Ha KaXKyI[uiicsi HECKOABKO OTBAEYEHHBIM XapaKTep MPVBEAEHHBIX BBIIIE pac-
CY>XA€HUI, UM MO>KHO HalTM PsJ Ba’KHBIX IpMMeHeHMI Ha Inpaktuke. OgHO M3 HUX pac-
cMaTpuBaeTcsl HIDKe, a Apyroe — JaJee B BTON IlaBe, KOTda pedb IIOMAET O BUPTYaAbHBIX
MeTOAax

OamH M3 caMBIX BaXKHBIX MOMEHTOB AAS IIPUCBAaMBAaHMA CCBIAOK Ha OOBEKTHI ITPOM3BO-
AHOTO KJacca IIepeMeHHBIM 0a30BOrO KJacca HACTyIlaeT TOrda, KOI4a KOHCTPYKTOPBI BBI-
3BIBAIOTCSL B Mepapxuy Kaaccos. Kak BaM A04>KHO OBITh y’Ke M3BECTHO, B KJAacce HepeaKo
ompejeaseTcsa KOHCTPYKTOp, IIPUMHUMAIOIINIT 0ObeKT CBOero KJacca B KadecTBe ITapamMeTpa.
baarogaps ®TOMy B Kaacce MO>KeT OBITh CKOHCTpyMpOBaHa KOMMNS ero oObeKTa. DTOW 0co-
GEHHOCTBIO MOKHO BBITOAHO BOCIIOAB30BaThCS B KaAaccaX, IPOM3BOAHBIX OT TaKOTO KJacca.
B xauecTBe mpmMepa paccCMOTpUM odepeAHbIe BapMaHTH KAaccoB TwoDShape u Triangle.
B oba kaacca 400aBA€HBI KOHCTPYKTOPBI, IPUHMMaIOINe OOBEKT B KayecTse ITapaMeTpa.

// TlepemaTh CCBUIKY Ha OOBEKT MPOMBBOIHOTO KJacca
// TepeMeHHOM CCHUIKM Ha OO0BeKT 6a30BOT0 KJjacca.

using System;

class TwoDShape {
double pri width;
double pri height;

// KOHCTPYKTOP MO yMOJIUaHMUIO.
public TwoDShape () {

Width = Height = 0.0;
}

// KoHcTpykTop mis kjacca TwoDShape.
public TwoDShape (double w, double h) {
Width = w;
Height = h;
}

// CKOHCTPYyMPOBATH OOBEKT PABHOM WUPUHE M BHECOTH.
public TwoDShape (double x) {

Width = Height = x;
}

// CxoHCTpyupoBaTh konuio oBwekTa TwoDShape.
public TwoDShape (TwoDShape ob) {

Width = ob.Width;

Height = ob.Height;
}

// CBoOMCTBa WMPMHEL M BEICOTH OOBEKTA.
public double Width {
get { return pri width; }
set { pri width = value < 0 ? -value : value; }

}

public double Height {
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get { return pri height; }
set { pri height = value < 0 ? -value : value; }

}

public void ShowDim() {
Console.WritelLine ("llupmHa M BEICOT& PaBHE " +
Width + " u " + Height);

}

// Kiacc mjis TpeyT'OJIbHMKOB, MNPOM3BONHENM OT kjylacca TwoDShape.
class Triangle : TwoDShape {
string Style;

// KOHCTPYKTOP, MCIHOJIb3YEMEI [0 YMOJIUAHMIO.
public Triangle() {

Style = "null";
}

// KoHcTpykTOop mjisa kjacca Triangle.

public Triangle(string s, double w, double h) : base (w, h)
Style = s;

}

// CKOHCTPYUPOBATH PABHOOENPEHHBI TPeyIOJibHUK.
public Triangle (double x) : base(x) {
Style = "paBHOOenpeHHEI";

}

// CKOHCTpyMpPOBaTh kKomnuwo obbekTa Tuna Triangle.
public Triangle (Triangle ob) : base(ob) {
Style = ob.Style;

}

// BO3BpaTUTL JIOWAINL TPEYIT'OJIbHUKA .
public double Area() {
return Width * Height / 2;

}

// TokasaTh TUI TPeyToJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyrompuuxk " + Style);
}
}

class Shapes7 {
static void Main () {
Triangle tl = new Triangle ("npsamoyronsrem", 8.0, 12.0);

// Cmemarb konuio obbexkTa tl.
Triangle t2 = new Triangle(tl);

Console.Writeline ("CBeneumusa o6 oBwekTe tl: ");
tl.ShowStyle();
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tl.ShowDim() ;
Console.Writeline ("Ilnomans paBHa " + tl.Area());

Console.WriteLine () ;

Console.WriteLine ("CBenmenmusa o6 obwekTe t2: ");
t2.ShowStyle () ;

t2.ShowDim() ;

Console.WritelLine ("Ilmomans paBHa " + t2.Areal());

B npecTaBaeHHOM BBIIIIe TpUMepe OOBEKT t2 KOHCTPYMUpYeTcs U3 oObeKkTa t1 I MosTOo-
My 110400eH eMy. Hirke rpuBseseH pesyAbTaT BHIIOAHEHU KOJa 13 AQHHOTO IIpyIMepa.

CBenmeHusa o6 obwexkTe tl:
TpeyTOJILHUK MNPAMOYTIT'OJIbHEIA
llMprHa ¥ BEICOTA PaBHE 8 u 12
[Imomans paBHa 48

CBenmeHus o6 obwekTe t2:
TpeyTOJIbHUK MPAMOYI'OJIbHEIA
llyprHa ¥ BEICOTA PaBHEL 8 M 12
[Imomans paBHa 48

ObpaTute 0cob0e BHMMaHe Ha CAeAYIOIINII KOHCTPYKTOp Kaacca Triangle:

public Triangle (Triangle ob) : base (ob) {
Style = ob.Style;

On npuHnMaeT 00bekT Tnma Triangle B KadecTBe CBOETO IlapaMeTpa U IlepejaeT ero
(c TOMOIIIBIO KAIOYEBOTO CA0Ba base) caeayroneMy KOHCTPYKTOpY Kaacca TwoDShape.

public TwoDShape (TwoDShape ob) {
Width = ob.Width;
Height = ob.Height;

CamMoe AI0DOITIBITHOE, YTO KOHCTpYyKTOp TwoDShape () mpeariosaraer IOAYIUTh 00OBeKT
Kaacca TwoDShape, Torga Kak KOHCTpyKTop Triangle () IlepejaeT eMmy OOBLEKT Kaacca
Triangle. Kak IOsICHAAOCH BhIIIE, TaKoe BIIOAHE AOMYCTUMO, IOCKOABKY IIO CChHLAKE Ha
00BeKT 0a30BOTO Kaacca MOSKHO oDpalraThcs K OOBEKTy MpomusBoaHoro kaacca. Caeaosa-
T€ABHO, KOHCTPYKTOPY TwoDShape () MO>XHO Ha COBEPIIEHHO 3aKOHHBIX OCHOBAHWSIX IIepe-
AaTh CCBIAKY Ha OOBEKT KJlacca, IIPOU3BOAHOTO OT KAacca TwoDShape. A ITOCKOABKY KOH-
cTpykTop TwoDShape () MHMIIMAaAU3UPYeT TOALKO Te 4acTy OOLeKTa IMPOM3BOAHOIO Kaacca,
KOTOpbIE SIBASIOTCS YA€HaMu Kaacca TwoDShape, TO 4451 HETO He MMeeT HUKAKOIo 3Ha4YeHwsl,
COJEP>KUT AU DTOT OOBEKT APYyTHe UAeHBl, 400aBAeHHbIe B IIPOM3BOAHOM KJAacce.

BupTyanbHbie MeToabl U UX NepeonpeneneHme

Bupmyarvtvim Ha3bIBaeTCs TaKOI MeTOA, KOTOPhIN 00bABAseTCs Kak virtual B 6asoBom
KJacce. BI/IpTyaAbeIf/I METO4 OTANYAETCS TeM, YTO OH MOJKeT OBITH epeorpejseaeH B O4HOM
AN HEeCKOABKNMX ITPOM3BOAHBIX KJaccax. CAEAOBaTEALHO, y KaXXgoro mnmpomsBOAHOTO KJaacca
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MOXKeT OBITh CBOJ BapMaHT BUPTyaAbHOTO MeToja. Kpome Toro, BupTyaabHBIe METOABI UH-
TepeCHBI TeM, YTO MMEHHO ITPOVMCXOANT IIPV VX BBI3OBE ITIO CChIAKE Ha 0a30BbIN Kaacc. B aToM
cayJae CpeaCTBaMM sI3BIKa C# onpeaeaseTcsl MMEHHO TOT BapMaHT BUPTYaAbHOTO METOAaQ,
KOTOPBIN CJeayeT BEI3BIBATh, MICXOAS M3 muna o0beKTa, K KOTOPOMY IPOMCXOAUT oOpaIrie-
HIIE 710 CCbIAKe, TIPITIEM DTO AeAaeTcst 60 6pems svinoatetius. ITosToMy IIpu CChlAKe Ha pasHbIe
TUIIBI OOBEKTOB BBIITOAHSIOTCS pasHble BapMaHThl BUPTyaabHOIO MeETOJa. VuapiMu CA0BaM1,
BapMaHT BBIIIOAHJIEMOIO BUPTYaabHOTO MeTOJa BLI6I/IpaETC51 10 TUITY O6"bEKTa, a He IO THUILY
CCBIAKM Ha DTOT OOBEKT. TaK, ecau 0a30BBIN KAAcC COAEP>KUT BI/IpTyaAI)HI)IIZ METO4 1 OT Hero
1104y49€HbI IIPOM3BOAHBIE KAAaCChl, TO IIPpM O6paH_[eHI/H/I K pasHBIM THUIlIaM OOBEKTOB II0 CChLAKE
Ha 0a30BBIN KAACC BBHITIOAHIIOTCS Ppa3HbI€ BapMaHThI DTOTO BUPTYaabHOTO MeToJAa.

METOA OOBSIBASIETCS KakK BI/IpTyaAI)HI)IIZ B 0a30BOM Kaacce C IIOMOIIIBIO KAIOYEBOIO CAO-
Ba virtual, YKa3bIBaeMOro Iiepe €ro mMMeHeM. KOF,ZI,a xe BI/IpTyaAI)HI)IIZ METO/, I1epeoIrpe-
AeASIeTCST B IPOU3BOAHOM KAacce, TO AAS BDTOrO MCIOAB3YEeTCs MOAM(I)MKaTOp override.
A cam IIponecc IMOBTOPHOTO OIIpedeleHNs BUPTyaabHOIO MeTOJa B ITPOM3BOAHOM Kaacce
HasbIBaeTCs nepeonpederetuem memoda. Ilpu mepeompegeseHuu uMs, BO3BpalllaeMBbIil THUII
1 CUTHaTypa IiepeorrpejeAsioniero Meroda AOAKHBI OBITH TOUHO TAKUMU ’Ke, KaK 1 'y TOro
BUIPTyaAbHOIO MeETOAQ, KOTOpLIIZ IrepeolpeaeaseTcs. KpOMe TOTO, BI/IpTyaALHLII‘/‘I MeTO 4 He
MOXKeT OBITh OODsABAEH KaK static mam abstract (moapoOHee JaHHBIN BOIPOC paccMa-
TPUBaeTCs Aajdee B HTOI IAaBe).

HepeonpezleAeHI/le MeToJa CAYXUT OCHOBaHVIEM AAs5 BOIIAOMIEHMS OAHOIO M3 CaMbIX
odpdexTnBHbIX B C# NPUHIUIIOB: JuHAMUUECKOT Jucnem1epusayuy Mmemooos, KOTopas Ipea-
cTaBAsleT coDOI MeXaHU3M paspemmenns BbI3OBa BO BPpeMJsI BBIIIOAHEHNSI, a HEe KOMIMAIIVIN.
3HaueHUe AMHAMIMYECKONM AMCIIeTYepU3alUM MeTOA0B COCTOUT B TOM, UTO MMEHHO 0aaro-
Aaps et B C# peaansyeTcs AMHaMIIECKUIT TTOAUMOPPU3M.

Huxe OpuBeAeH IIpUMeED, AEMOHCTPI/IpyIOH_U/Iﬁ BUPTyaabHbIE METOABI M MX IIepeoIIpe-
AeJeHne.

// TpONEeMOHCTPUPOBATEH BUPTYAJILHEI METOTI.
using System;

class Base {
// Co3maTb BMPTYaJIbHHNM MeTOI B Oa30BOM KJjacce.
public virtual void Who () {
Console.WriteLine ("Meronm Who () B kJjlacce Base");

class Derivedl : Base {
// Tepeonpenennts MeTon Who () B NPOM3BOOHOM KJjlacce.

public override void Who () {
Console.WriteLine ("Meron Who () B kjacce Derivedl");
}
}
class Derived2 : Base {
// BHOBBb MepeonpenesuTs MeTon Who () B elle OIHOM IIPOM3BOIHOM KJIACCEe.

public override void Who () {
Console.WriteLine ("Meron Who () B kjacce Derived2");
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class OverrideDemo {
static void Main () {
Base baseOb = new Base();
Derivedl dObl = new Derivedl () ;
Derived?2 dOb2 = new Derived2 () ;

Base baseRef; // cchiika Ha 0a30BHI KJACC

baseRef = baseOb;
baseRef .Who ()

’

baseRef = dObl;
baseRef .Who () ;

baseRef = dOb2;
baseRef.Who () ;

Bor x KakoOMy pe3yAabTaTy IIPUBOANT BBIIIOAHEHNE DTOIO KoJa.

MeTonm Who () B xJjlacce Base.
MeTon Who () B kJjlacce Derivedl
MeTon Who () B kJjlacce Derived?2

B koJe 13 mpuBeAeHHOTO BHIIIEe IIpUMepa Co34al0TcsT 0a30BHIN KAacC Base U ABa IIpOU3-
BOAHBIX OT Hero Kaacca — Derivedl mu Derived2. B kaacce Base O6BHBAH€TOIBMpTyaAB-
HBIII MeTOZ Who (), KOTOpHIN Ilepeolnpejeasercs B 0OOMX IIPOM3BOAHBIX KaAaccax. JareM B
MeToge Main () OOBABASIOTCS OOBEKTHI TUIIAa Base, Derivedl u DerivedZ.](pOMe TOTO,
OOBABAsIETCA TTepeMeHHasl baseRef CCBLAOYHOTO THIIa Base. Jasee cChlaKa Ha KasKABIN THUIT
OOBeKTa ITpMCBaMBaeTCs IlepeMeHHOl baseRef M 3aTeM MCIOAB3YeTCsA A4S BBI30BA METO-
Aa Who (). Kak caeayer u3 pesyabTaTa BBIIIOAHEHIUs IPUBEACHHOIO BhIIIEe KOAA, BapUaHT
BBITIO/AHAE€MOTO MeToAa Who () oIpejeasieTcsl IO TUITy OOBeKTa, K KOTOPOMY HPOMCXOANUT
oOpalrieHe IO CCBHLAKE BO BpeMs BBI30Ba DTOTO MeTOJAa, a He IO TUITy KJAacca IepeMeHHOI
baseRef.

Ho mepeornipeseasTs BUPTyaAbHBINI METOJA COBCeM He oOs3aTeAbHO. Beap ecam B mpoms-
BOJHOM Kaacce He IIPejOoCTaBAseTCsa COOCTBEHHBINI BapMaHT BUPTYyaAbHOTO MeToJa, TO MC-
I0AB3YeTCsl er0 BapMaHT 13 0a30BOTO KAacca, KaK B IIPUBeA€HHOM HIDKe IIpUMepe.

/* ECIM BUPTYAaJIbHBEI METOI HEe [epeonpenejigeTcs, TO
MCIOJNIb3YyeTCs ero BapMaHT M3 6as30BOTO Kjacca. */

using System;

class Base {
// Co3maTb BMPTyaJIbHHIM MeTOI B Oa30BOM KJjacce.

public virtual void Who () {
Console.WriteLine ("Meronm Who () B kJjlacce Base");
}
}
class Derivedl : Base {

// TlepeonpenenuTrs mMeTon Who () B NPOM3BOIHOM KJIACCE.
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public override void Who () {
Console.WriteLine ("MeTron Who () B kjacce Derivedl");

}

class Derived2 : Base {
// B sToM kjacce Meron Who () He mepeonpemenseTcs.

}

class NoOverrideDemo {
static void Main() {
Base baseOb = new Base();
Derivedl dObl = new Derivedl () ;
Derived?2 dOb2 = new Derived2();

Base baseRef; // ccuika Ha 0a30BHIM KJACC

baseRef = baseOb;
baseRef .Who () ;

baseRef = dObl;
baseRef.Who () ;

baseRef = d0Ob2;
baseRef.Who(); // BuBmBaerca MmeTon Who () m3 kJjlacca Base

BrinmoaHeHe 9TOTO KoJa IpMBOANT K CA€AYIOIIEeMY pe3yAbTaTy.

MeTtonm Who () B kJjlacce Base.
MeTonm Who () B kJylacce Derivedl
MeTton Who () B kJjlacce Base

B gamnoMm mpumepe metog Who () He Iepeonpegeasercs B Kaacce Derived2. ITosTomy
AAsl 00beKTa Kaacca Derived? BbI3bIBaeTCs MeToa Who () M3 KAacca Base.

Ecau npu Haaumuuy MHOTOYPOBHEBON MepapXUM BUPTyaAbHbI MeTOA He Ilepeonpeseas-
eTcs B MPOM3BOJHOM KJacce, TO BBIIIOAHSIETCS OAVDKANIINII ero BapMaHT, OOHapy KMBaeMBIN
BBEPX IO MepapXuM, KakK B IIPUBEAEHHOM HIVIKe IIpUMepe.

/* B MHOTOYPOBHEBOM MEpPapXMM KJIACCOB BHIIOJHSETCS TOT
IepeonpenesyIeHHE BapMaHT BUPTYaJIbHOT'O MeTOIa,
KOTOPEM OOHApPyXMBaeTCs MEePBBIM NPM NPOABMXEHUN
BBEpX O mepapxum. */

using System;
class Base {
// Co3maThb BMPTyaJIbHEI MeTOn B 6a30BOM KJjlacce.

public virtual void Who () {
Console.WritelLine ("MeTron Who() B xjacce Base");

}

class Derivedl : Base {
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// TlepeonpenenuTrs MeTon Who () B NPOM3BOIHOM KJIACCEe.

public override void Who () {
Console.WriteLine ("Meron Who () B kjacce Derivedl");
}
}
class Derived2 : Derivedl {
// B sToM kjacce Meronm Who () He mnepeonpenessaeTcs.
}
class Derived3 : Derived2 {

// W B mTOM kjlacce MmeTon Who () He mnepeomnpenesdgeTcsd.

class NoOverrideDemo2 {
static void Main() {
Derived3 dOb = new Derived3();
Base baseRef; // cchuiika Ha 0Oa30BHIM KJACC

baseRef = dOb;
baseRef.Who(); // BH3OB MeToma Who () m3 kjacca Derivedl

Bor k kakoMy pesyabTaTy IPUBOAUT BHIIIOAHEHME HTOTO KOAA.
MeTonm Who () B kJjlacce Derivedl

B aannom npumepe kKaacc Derived3 HacaeayeT Kaacc Derived2, KOTOpHIN Hacaeayer
Kaacc Derivedl, a TOT, B CBOIO o4yepedb, — KaAacc Base. Kak IokasbiBaeT IpuBeseHHBIN
BBIIIIE pE3yAbTaT, BBIIIOAHSETCSI MeTo4 Who (), rnepeonpejeAseMelll B Kaacce Derivedl,
MOCKOABKY DTO II€PBBII BapUaHT BUPTYaAbHOIO METOAQ, O6Hapy)KI/IBaeMbII71 pyu HpPOABU-
JKeHUM BBepX II0 MepapXum OT KaaccoB Derived3 u Derived2, rae MeTo Who () He Iepe-
onpeaeAasieTcsl, K Kaaccy Derivedl.

W eme oaHO 3aMeuaHme: CBOVICTBA TakXke I10AJeXKaT MO,ZLI/ICI)I/IKaLU/II/I KAIOYEBBIM CAOBOM
virtual u HepeolnpeieAeHUIO KAIOYEBLIM CAOBOM override. DTO >Ke OTHOCUTCA M K MH-
AeKcaTropam.

Yto naeT nepeonpeneneHue metoaon

baarogaps mepeomnpegeaennio Metolos B C# moasepsKmBaeTcsl AMHAMUYECKUI IIOAU-
Mopdu3M. B 0OBEKTHO-OPMEHTHPOBAHHOM IPOTPAMMUPOBAaHUM IOAMMOP(PU3M UTpaeT
OYeHb Ba’KHYIO POAb, IOTOMY YTO OH IIO3BOAsJET OIpejeAnTh B OOIIeM Kaacce MeTOABI,
KOTOpBIe CTAHOBATCA OOIIUMMM AAsS BCeX MPOM3BOAHBIX OT HEro KAacCOB, a B IIPOM3BOAHBIX
KJAaccax — OIpeAeAUTh KOHKPETHYIO pealm3alliio HEKOTOPBIX MAU >Ke BCeX DTUX MeTOAOB.
Ilepeonpesesenne MeTOAOB — 9TO ellle OAUH CIOCOO BOMAOTUTL B C# TAaBHBIN ITPWMHIINAII
noanMopduamMa: 0AUH MHTepQeric — MHOKECTBO METOAOB.

Yaaunoe mpuMmeHeHUe MOAMMOp(}U3Ma OTJaCTM 3aBUCUT OT IPaBUABHOTO ITOHVMMAaHVIA
TOVI OCOOEHHOCTH, YTO HGa30BbIe U ITPOM3BOAHBIE KAACCHI 0OPas3yIOT MepapXmIo, KOTopas Ipo-
ABUTaeTCs OT MeHbIell K Ooapreil crennaansauny. [Ipy HagaexameM mpuMeHeHun 6a-
30BHINI KAacC ITpeJoCTaBAseT Bce HeOOXOAVIMBIE DAEMEHTHI, KOTOPhIe MOTYT MCIIOAb30BaThCs
B IIPOM3BOAHOM KJAacce HeIOoCpeJCTBeHHO. A ¢ TIOMOINTBIO BUPTyaAbHBIX METOAOB B Ga30BOM
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KJaacce oIpeseasroTcs Te METOAbl, KOTOphIe MOTIYT OBITh CAMOCTOSITEABHO peaan3oBaHbl B
IIpOM3BOAHOM Kaacce. Takum 06pa30M, coygeTast Hacaeg0BaHye C BUPTYyaldbHBIMIU MeTOAaMI,
MOKHO OIIpeAeANTb B 0a30BOM Kaacce OGH.[yIO Cl)OpMy MeTO40B, KOTOpbIE 6yAyT HCIIOAB30-
BaTbhC:I BO BCEX €ro ITPOM3BOJHBIX KAaccax.

I'IpvmeHeHue BUPTYyalsibHbIX MeTOAOB

Aast TOrO 4TOOBI CTaAU TTOHSITHEE penmMyIiecTsa BUPTYaabHbIX METOAOB, IIPUMEHUM UX
B Kaacce TwoDShape. B OpeAbIAYINNX [pUMepax B KaKA0M KJaacce, MPOM3BOAHOM OT KAacca
TWODShape,OHp&MAHAGIMGHMLArea().HD,HO%MAMMOMy,MEﬂMlArea()AyHHe6HAO
OBl caeaaTh BUPTYaAbHbIM B Kaacce TwoDShape U TeM CaMbIM IPeAOCTaBUTh BO3MOXKHOCTb
nepeorpeseAnuTb ero B KaXkX40M ITPOU3BOAHOM Kaacce € yYeTOM 0CODEHHOCTEeN pacuera 1a0-
aayu TOM ABYMEPHOIL (1)OpMI>I, KOTOPYIO MHKAIICyAUpPYeT DTOT KAacC. menno »To u caeaa-
HO B IPUBEAEHHOM HIKE IpUMepe IIPOrpaMMBbl. Pagn y,Z|,06CTBa AEMOHCTpaLMI KAaCCOB B
BTOI IIporpaMMe BBeAeHO TakK>Ke CBOJICTBO name B KAacce TwoDShape.

// TIpPUMEHUTL BUPTYAaJIbHEIE METOIE M MNOJUMMOPGM3M.
using System;

class TwoDShape {
double pri width;
double pri height;

// KOHCTPYKTOP MO yMOJIUAHMUIO.
public TwoDShape () {

Width = Height = 0.0;

name = "null";

// TlapaMeTpu3UPOBAHHHN KOHCTPYKTOP.

public TwoDShape (double w, double h, string n) {
Width = w;
Height = h;
name = n;

}

// CKOHCTPYyMpPOBaTh OOBEKT PABHOM MMPWHEL M BLICOTH.
public TwoDShape (double x, string n) {

Width = Height = x;

name = n;

}

// CxoHCTpyupoBaTh konuio oBbekTa TwoDShape.
public TwoDShape (TwoDShape ob) {

Width = ob.Width;

Height = ob.Height;

name = ob.name;

}

// CBoOMCTBa WMPMHEL M BEICOTH OOBEKTA.
public double Width {
get { return pri width; }
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set { pri width = value < 0 ? -value : value; }

}

public double Height {
get { return pri height; }
set { pri height = value < 0 ? -value : value; }

}

public string name { get; set; }

public void ShowDim() {
Console.WritelLine ("llupmHa M BEHCOTa& pPaBHE " +
Width + " u " + Height);

}

public virtual double Area () {
Console.WritelLine ("MeTon Area () zInomkeH OBTbL nepeonpenejeH") ;
return 0.0;

}

// Kjacc miisa TpeyTroJIbHUKOB, MPOM3BONHEM OT kJjlacca TwoDShape.
class Triangle : TwoDShape {
string Style;

// KOHCTPYKTOP, MCIOJb3YEMHN 10 yMOJUAHMUI.
public Triangle () {

Style = "null";
}

// KoHcTpykTOop mysa kjiacca Triangle.
public Triangle(string s, double w, double h)
base (w, h, "TpeyrombHuk") {
Style = s;
}

// CKOHCTPYMPOBAaTb PABHOOEIOPEHHHI TPeyToJibHUK,
public Triangle (double x) : base(x, "TpeyrombhHuk") {
Style = "paBHOOempeHHEN";

}

// CKOHCTpyMpOBaTh Komuio obbekTa Tumna Triangle.
public Triangle (Triangle ob) : base (ob) {

Style = ob.Style;
}

// Tepeonpemennts meTon Area () mna kjacca Triangle.
pulplic override double Area() {
return Width * Height / 2;

}

// TlokaszaTh TUI TPEeyTOJIbHUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyromnpuuk " + Style);

}
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}

// Kiacc myis npsaMOyTOJIBHMKOB, MPOMBBONHE OT kJjlacca TwoDShape.
class Rectangle : TwoDShape {
// KoHcTpykTOp IJia kjlacca Rectangle.
public Rectangle (double w, double h)
base (w, h, "npamoyromnbhHuxk") { }
// CKOHCTPYMPOBATH KBAOPAaT.
public Rectangle (double x)
base (x, "npsamoyromsbHuUK") { }

// CkOHCTpyMpOBaTh kommio oBbekTa Tuna Rectangle.
public Rectangle (Rectangle ob) : base (ob) { }

// BOBBpaTMTh JIOTMUECKOE 3HaueHMe true, eciu
// NpaMOYyTOJIBHMK OKAaXeTCsd KBAaOpaToM.
public bool IsSquare() {

if (Width == Height) return true;

return false;

}

// TlepeonpenenuTs MeTon Area () mig kjacca Rectangle.
public override double Area() {
return Width * Height;

}

class DynShapes {
static void Main () {
TwoDShape[] shapes = new TwoDShape[5];

shapes[0] = new Triangle ("mpsamoyromvuet", 8.0, 12.0);
shapes[1l] = new Rectangle (10);

shapes[2] = new Rectangle (10, 4);

shapes[3] = new Triangle(7.0);

shapes[4] = new TwoDShape (10, 20, "obwas dopma") ;

for (int i=0; i < shapes.Length; i++) {
Console.WritelLine ("O6wexT — " + shapes[i].name);
Console.Writeline ("Ilnmomans paBHa " + shapes[i].Area());

Console.WriteLine () ;

HpI/I BBITIOAHEHUU DTOM IpOorpaMMBbI ITOAYyYIaeTCsI C/le,Zl,yIOH_U/Iﬁ pesyabTart.

OOBEeKT — TpeyT'OJIbHUK
[Inomans pabBHa 48

OOBEeKT — OPAMOYTOJIBHUK
[Iyomanes pasHa 100

OOBEeKT — HNPAMOYTOJIbHUK
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[Inomans pabkHa 40

OOBEeKT — TPeyIT'OJIbHUK
[momans paBHa 24.5

ObbekT — obmwasa dopma
MeTon Area () nospkeH OBITH I[IepeolpenelieH
nomans paBHa 0

PaccmMoTpuM JaHHBI HpuMep IporpaMMbl Ooaee moApoOHO. IIpexxae Bcero, Mertog
Area () o00OBsBAseTCS Kak virtual B Kaacce TwoDShape u nepeonpeaeaseTcsl B Kaaccax
Triangle u Rectangle I10 OOBSICHSBIIIMMCS paHee npuunHaM. B xaacce TwoDShape Me-
TOA Area () peaan3oBaH B BUJe 3aIllOAHUTEAS, KOTOPBINI COODOIIAaeT O TOM, YTO II0Ab30BaTeAb
AAHHOTO MeToJa AOAXKEeH IlepeolpejeAnTh ero B IPOM3BOAHOM Kaacce. Kaxxgoe mepeornpe-
AeleHue MeToga Area () IIPeAOCTaBASIET KOHKPETHYIO €r0 peaam3aliuio, COOTBETCTBYIOIIYIO
TUITy O0OBeKTa, MHKAaIICyAMPyeMOTo B IPOM3BOJHOM Kaacce. Tak, ecam peaamsoBaTh KJAacC
AASI DAAUTICOB, TO MeTOA Area () AOAXKEH BBIUUCASTD MIA0IAaAb DAAUIICA.

Y mporpaMMbl U3 paccMaTpMUBaeMOIO 34ech IpUMepa MMeeTCs ellle OgHa IIpuMedaTedb-
Hasi ocobeHHoOcTh. ODpaTuTe BHMMaHNUE Ha TO, 9YTO B MeToAe Main () aABymepHBIe (OPMEI
OOBSBASIIOTCS B BUAe MaccumBa OOBEKTOB Tuila TwoDShape, HO DAeMeHTaM DTOrO MacCuBa
IIPUCBAMBAIOTCS CCBLAKM Ha OOBEKTHI KaaccoB Triangle, Rectangle n TwoDShape. U »T0
BITO/AHE AOITyCTVMIMO, ITOCKOABKY ITO CChIAKe Ha 0a3OBBEINI KAacC MOXKHO ODOpaIraThcs K 00b-
eKTy IPOM3BOAHOTIO KaAacca. /ajee B IporpaMMe ITPOMCXOAUT LMKAWYIecKoe oOpaleHms K
DJAeMeHTaM JaHHOTO MaccuBa AAs BBIBOJA CBeAeHMIT O KakaoM obrekTe. HecmoTrps Ha BCio
CBOIO IIPOCTOTY, AAQHHBI IIPUMEp HarAsaAHO A€MOHCTPUPYET IIpenMyIlecTBa HacAeA0BaHILI
U TlepeornpejeleHns MeToA0B. Tum oObeKTa, XpaHAIUIICS B IIepeMeHHON CCHIAKM Ha 0a3o-
BBIII KAacC, OIlpejeAsieTcsl BO BpeMs BHIIIOAHEHUsA M COOTBETCTBEHHO OOYyCAOBAMBaeT Aaldb-
Helmme JevicTsus. Tak, ecam OOBEKT ABASETCS IPOM3BOAHBIM OT Kaacca TwoDShape, TO
AAsl TIOAYYEHNSI eTo TIAO0Iajy BLI3BIBaeTCs MeTo Area (). Ho mHTepderic Aas BEITOAHEHU:
DTON OIlepalMy OCTAeTCs TeM JKe CaMbIM He3aBUCHMO OT THUIIAa MCIOAb3yeMOU AByMEPHOIN

$opmMer

MpuMeHeHMe aGCTpaKTHLIX KNaccoB

Mnuoraa TpeOyeTcst co3jaTh OGasoBBIN KAacC, B KOTOPOM OIpeaeAseTcs AWUIIb camasl 00-
mas popma 445 BCEX ero IPOM3BOJHBIX KAACCOB, a HAIIOAHEHNE ee AeTaAsIMU IIPejOCTaB-
AA€TCA Ka’kAOMY M3 DTUX KAacCoB. B TakoMm Kaacce oIrpejeaseTcs AUIIL XapaKTep MeTO/OB,
KOTOpbIe AO0AXKHBI OBITh KOHKPETHO peaAl30BaHbl B IIPOM3BOJHBIX KAaccax, a He B caMOM Oa-
30BoM Kaacce. ITogoOHast cuTyarius BO3HUKaeT, HallpUMep, B CBA3M C HEBO3MOXKHOCTBHIO IIO-
AY9UTDH COAep>KaTeABHYIO peaan3ariuio MeToja B 0a30BOM Kaacce. VIMeHHO Takasl CUTyaIvst
Opl1a TIPOAEMOHCTpUpOBaHa B BapmuaHTe Kalacca TwoDShape U3 IIpejblAyIero IIpuMepa,
rae MeTod Area () OBLA IPOCTO OIpeAeleH KaK 3all0OAHUTEeAb. TaKoil MeTOJ, He BEIMUCASIET U
He BRIBOANT I110ITaAb AByMepHOTO 00BheKTa A1060TO THIIa.

CosaaBast cobcTBeHHBIe OMOAMOTEKM KAacCOB, BBl MOXKeTe caMM yOeAWTLCA B TOM, 9YTO
y MeToJa 3aJacTyl0 OTCYTCTBYeT COoAeprKaTeabHOe oIlpejeleHye B KOHTEKCTe ero 0a3oBOTO
kaacca. ITogobHas cutyarnms paspermaeTcst AByMs criocodamm. OAuH U3 HMX, KaK ITOKa3aHO
B IIpeABIAyIeM IpUMepe, COCTOUT B TOM, YTOOBI ITPOCTO BBHIAATH IpeAyIpesKjaloliee Co-
obmjerne. Takoit crocod MOXeT MPUIOAUTLECA B ONpeJeAeHHBIX CUTyallisaX, HallpuMep Ipu
OTJAaAKe, HO B IIpaKTUKe IMPOrpaMMUpPOBaHNUs OH OOBIYHO He IpuMeHseTcs. Beap B 6asoBoM
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KJacce MOTYT OBITh OOBABAEHBI METOABI, KOTOPhIe JOAXKHBI OBITH IIepeoIpejeaeHsl B IIPOu3-
BOAHOM KJacce, 4TODBI HTOT KAacC CTaa codeprKaTeAbHbIM. PaccMoTpuM 445 npumepa Kaacc
Triangle. O=H Obla OBI HEITOAHBIM, ecay OBl B HeM He OBLA IlepeoIipejeaeH MeTo/ Area ().
B moao6HBIX caydasx TpeDyeTcs KaKOW-TO CITOCOO, TapaHTMPYIOIINI, YTO B IPOU3BOAHOM
Kaacce AeViCTBUTeAbHO OyayT IlepeolipejeAeHBl Bce HeOOXOAMMEIe MeTOARL. V1 Takoi crrocod
B C# mmeetca. OH COCTONT B MCITOAB30BaHMM aOCTPaKTHOTO METOAa.

Abcmpaxmiolit  Memod CO3JaeTca C IIOMOINBIO yKa3blBaeMoro MoAuduxaropa THUIIa
abstract. ¥ abcTpakTHOTO MeToAa OTCYTCTBYET TeA0, U IIODTOMY OH He peaausyeTcs B Oa-
30BOM KaAacce. DTO O3HayaeT, UTO OH JO0AXKeH OBITh IepeollpejeleH B IIPOU3BOJHOM KaAacce,
ITOCKO/ABKY €r0 BapMaHT 13 0a30BOTO KJAacca ITPOCTO HEIIPUTOAEH AAs WCIToAb3oBaHMsA. He-
TPYAHO AOTajaThCsA, YTO aOCTPaKTHBINI METO/ aBTOMaTUYEeCKM CTaHOBUTCA BUPTYaAbHBIM I
He TpeOyeT yKazaHUSA Moaudukatopa virtual. B AeiicTBUTEABHOCTM COBMECTHOE MCITOAB-
30BaHIe MO,ZLI/I(I)I/IKaTOpOB virtual um abstract cunTaeTrcs OIMOKOI.

AAas onpejeaeHNs aOCTPaKTHOTO MeToAa CAYKUT MpuBeAeHHasI HiKe oOrmas ¢popma.

abstract Twn mMsa (COomMcOK napaMeTpoB) ;

Kak Buanre, y abcTpakTHOTO MeToja OTCYTCTByeT Teao. Moamdukarop abstract Mo-
JKeT IIPUMEHATBCS TOABKO B MeTOJaxX DK3eMIIAsdpa, HO He B CTaTMYecKMX Merodax (static).
ABCTpaKTHBIMU MOTYT OBITh TaK’Ke MHAEKCATOPHI U CBOVICTBA.

Kaace, cogepxammit oAuH mAn 604blle aOCTPaKTHBIX METOJOB, AOAXKEH OBITh TakKe
00DsIBA€H KaKk abCTpaKTHBIN, M 445 BTOTO Ilepe/ ero oObsABAeHNeM class yKa3bIBaeTcsa MO-
Anduxartop abstract. A ITOCKOABKY peaamsanysi abDCTpaKTHOTO KJAacca He OINpeaeaseTcs
TTO/IHOCTBIO, TO ¥ HETO He MOXKeT OBITh 00BhekToB. CAe0BaTeAbHO, ITOIBITKa CO34aTh OOBEKT ab-
CTPaKTHOTO KJacca ¢ IIOMOIIBIO ollepaTopa new IIpuUBeAeT K OIIMOKe BO BpeMsl KOMIIMASIIAN.

Korga mpomusBoaHBIN KAacc HacAeayeT aOCTpaKTHBIM KJacC, B HeM JOAKHBI OBITH pea-
AM30BaHbl Bce aOCTpakTHble MeTOAbl ©a30BOrO KaAacca. B IpOTHMBHOM caAydae IPOM3BOAHBIN
KJacc A0AXKeH OBITh TakKe ollpejeleH Kak abstract. Takum obpasom, aTpudyT abstract
HacaeayeTcsi O TeX IOop, IOKa He OyAeT A0CTUTHYTa IT0AHas peaansalis Kaacca.

Vcnoap3ys abCTpaKTHBIN KAacC, MBI MOXXeM yCOBepPIIeHCTBOBAaTh pacCcMaTpMBaBIINIIC
paHee kaacc TwoDShape. Jas HeollpeAeAeHHON AByXMepHOI (UIYPHI IOHATHUE IIAO0INaAu
He MMeeT HUKaKOTO CMBICAA, IIODTOMY B NPMBEAEHHOM HIDKe BapuaHTe Kaacca TwoDShape
MeTog Area () U caM Kaacc TwoDShape OOBIBASIOTCS KakK abstract. DTO, KOHEYHO, O3Ha-
JaeT, YTO BO BCeX KaAaccax, IIPOM3BOAHKIX OT Kaacca TwoDShape, A0AKeH OBITh Ilepeorpeae-
JAeH MeToA Area ().

// CozmaTb aBCTPaKTHHI KJacc.
using System;

abstract class TwoDShape {
double pri width;
double pri height;

// KOHCTPYKTOP, MCIOJIb3YEMEI [0 YyMOJIUAHMIO.
public TwoDShape () {

Width = Height = 0.0;

name = "null";

// TapaMeTpMU3UPOBAHHE KOHCTPYKTOP.
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public TwoDShape (double w, double h, string n) {
Width = w;
Height = h;
name = n;

}

// CKOHCTPYUpPOBATH OOBEKT PABHOM WUPUHEL M BHCOTH.
public TwoDShape (double x, string n) {

Width = Height = x;

name = n;

}

// CkoHCTpyupoBaTh konmio obwekTa TwoDShape.
public TwoDShape (TwoDShape ob) {

Width = ob.Width;

Height = ob.Height;

name = ob.name;

}

// CBoOMCTBa WMPMHEL ¥ BEICOTH OOBEKTA.
public double Width {
get { return pri width; }
set { pri width = value < 0 ? -value : value; }

}

public double Height {
get { return pri height; }
set { pri height = value < 0 ? -value : value; }

}

public string name { get; set; }
public void ShowDim() {
Console.WritelLine ("llupmHa M BEICOT& PaBHH " +
Width + " u " + Height);
}

// Tenepb Meron Area () sByisgeTcs abCTPaKTHEM.
public abstract double Area();

}

// Knacc mjis TpeyT'OJIbHMKOB, MNPOM3BONHEN OT kjlacca TwoDShape.
class Triangle : TwoDShape {
string Style;

// KOHCTPYKTOP, MCIOJb3yEeMbl [0 yMOJUYAHMUIO.
public Triangle () {

Style = "null";
}

// KoHcTpykTOop mis kjacca Triangle.
public Triangle(string s, double w, double h)
base(w, h, "TpeyrombrHuxk") {
Style = s;
}
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// CKOHCTPYUPOBATbH PABHOOENPEHHHI TPeyIoJibHUK,
public Triangle (double x) : base(x, "TpeyrombhHuk") {
Style = "paBHOOeIpeHHEN";

}

// CKOHCTpPYyMpPOBAaTh Komnmio oBbekTa Tuna Triangle.
public Triangle (Triangle ob) : base (ob) {

Style = ob.Style;
}

// Tlepeomnpenenurs MeTon Area () mia kjacca Triangle.
public override double Area() {
return Width * Height / 2;

}

// TokasaTb TUI TPeyToJIbHMUKA .
public void ShowStyle () {
Console.WritelLine ("Tpeyronbuuk " + Style);
}
}

// Kmacc njsa npsaMoyTOJIBHMKOB, MNPOM3BOOHEI OT kJjilacca TwoDShape
class Rectangle : TwoDShape {
// KoHCTpykTOp Ija kjlacca Rectangle.
public Rectangle (double w, double h)
base(w, h, "npamoyromnbHUk") { }

// CKOHCTPYMPOBATH KBAOpPAaT.
public Rectangle (double x)
base (x, "npamoyrosbHUK") { }

// CkOHCTpyMpOBaTh KOMNM OOBEeKTa Tuna Rectangle.
public Rectangle (Rectangle ob) : base(ob) { }

// BOBBpaTMTh JIOTMUECKOEe 3HaueHMe true, eciu
// NpAMOYTOJIBHMK OKAaXeTCs KBAIPaTOM.
public bool IsSquare() {

if (Width == Height) return true;

return false;

}

// TlepeonpenenuTs MeTon Area () mig kjacca Rectangle.
public override double Area() {
return Width * Height;

}

class AbsShape {
static void Main () {
TwoDShape[] shapes = new TwoDShape[4];

shapes|[0] = new Triangle ("mnpsamoyrombuem", 8.0, 12.0);
shapes[1l] = new Rectangle(10);
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shapes[2] = new Rectangle (10, 4);
shapes[3] = new Triangle(7.0);

for (int i=0; i < shapes.Length; i++) {
Console.WritelLine ("O6wexT — " + shapes[i].name);
Console.Writeline ("Ilmomans paBHa " + shapes[i].Area());

Console.WriteLine ();

Kak mokaselBaeT IpeACTaBAEHHBIN BBIIIE IIPUMep IPOrpaMMBI, BO BCeX IIPOU3BOAHBIX
KJAaccax MeToa Area () AOAXeH OBITh HEIIpeMeHHO IlepeolipejeleH, a TakXke 0ObABAeH ab-
CTPaKTHBIM. Y0eauTech B 9TOM caMy, IOIIPOOOBaB CO34aTh IIPOM3BOAHBIN KJAACC, B KOTOPOM
He TlepeorpejeleH MeTOA Area (). B urore BEI moayduute coobmmenne o6 ommobKe BO BpeMs
koMmImasiun. KoHeuHo, BO3MOKHOCTh CO34aBaTh CCLAKM Ha OOBEKTHI TUIa TwoDShape II0-
IIpe>XHeMy CyIIecTByeT, M 9TO OBIAO CAeAaHO B IIpMBEJeHHOM BEIIIE IIpUMepe IPOrpaMMBL,
HO OOBABAATL OOBEKTH TuIla TwoDShape y>Ke Heab3s. VIMEHHO IODTOMY MaccmB shapes
COKpaIlleH B MeToe Main () 40 4 1eMeHTOB, a 00BEKT Tuna TwoDShape A4as oOIIen ABYX-
MepHOIT GpOpMEI 60ABIIIE He CO3aeTCs.

ObparuTte Tak’ke BHMMaHIe Ha TO, YTO B KAacc TwoDShape MHO-IpesKHEMY BXOANUT MeTOJ
ShowDim () ¥ YTO OH He OOBABASLETCS ¢ MOAMPUKATOpOM abstract. B abcTpakTHble Kaac-
CHI BIIOAHE JOIYCKaeTCsA (M 9acTO IPaKTMKYeTCs) BKAIOYaTh KOHKPETHBIE METOABI, KOTOpEIe
MOTYT OBITh MCIIOAB30BaHBI B CBOEM JMCXOAHOM BlUJAe B IIPOM3BOJHOM KJAacce. A Iepeorrpe-
AeAeHHNIO B IPOM3BOAHBIX KJAaccaX IOAJeXKaT TOABKO Te MEeTOABl, KOTOpbhle OOBABAEHB KaK
abstract.

MpepoTBpalleHne HacnegoBaHUA C NOMOLbLIO
KINo4YeBOro crioBa sealed

HeCMOTp;I Ha BCIO 9(1)(1)6KTI/IBHOCTL " IIOAE3HOCTh HacAeAOBaHUsI, MHOTAQ BO3HUMKAET I10-
Tpe6HOCTL npeAoTBPATUTh €ro. ,Zl,onyCTMM, YTO UMEETCS KJAacC, WHKAIICYyAUPYIOLIUI IIO0-
CA€40BaTeAbHOCTh MHUIMAAU3AINU HEKOTOPOTO CIIeINAaAbHOTO o6opy403aHM;1, Hampumep
MEeAUIIMHCKOIO MOHMTOpA. B sToMm cay4dae Tpe6yeTC5[, 4TOOBI MOAB30BATEAU AAHHOTO KJacca
He MOIAU U3MEHSTh ITOPSIAOK MHUIMAAU3AUU MOHUTOPA, 4TOOBI MCKAIOUYUTH €ro Helrpa-
BUABHYIO HACTPOMKY. Ho uesasucumo ot KOHKPETHBIX MPUYMH B C# umeercss BO3MOKHOCTh
IpeAO0TBpaTUTh HacAeA0OBaHME KAacca C IIOMOII[bIO KAIOYEBOIO cA0Ba sealed.

Aast Toro 4To0BI peAOTBpAaTUTh HacJAeAOBaHME KAacca, AOCTATOYHO yKa3aTh KAIOYEBOE
CA0BO sealed mepea onpejeseHueM Kaacca. Kak 1 caegoBaao oxxmaath, Kaacc He AOTLYy-
CKaeTCsl OOBSIBASITH OJHOBpEMEHHO KakK abstract u sealed, IIOCKOABKY caM a6CTpaKTHI>II71
KJacC peaan3oBaH He ITOAHOCTBIO U OIMPAETCs] B DTOM OTHOIIEHWU Ha CBOM IIPOU3BOAHBIE
KAaCChl, 00eCcIIeurBarone MOAHYIO peaan3anuio.

Hixe IpuBeA€eH IIpuMep 00bsABAEHUS KAacca TUIa sealed.

sealed class A {

/]

// Crenmywoumii KJIaCC HENONYyCTUM.
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class B : A ( // OUMBKA! HaciepmoeaThb KJjacc A HeJlb3d

VYA

Kak caeayer u3 KoMMeHTapueB B IIpUBEAEHHOM BhIIle pparMeHTe KoJa, KAacC B He Mo-
KeT HacAeA0BaTh KAacc A, ITIOTOMY 4TO ITOCAe HNI 0ObABAeH Kak sealed.

W eme oaHO 3aMedaHme: KAIOYEBOE CAOBO sealed MOKET OBITh TaKXKe MCIIOAb30BaHO
B BUPTyaAbHBIX MeTOAaX AAs IpeJOTBpallleHNus MX JaAbHeNINero Iepeorpejeienusd. /o-
IyCTUM, 4TO uMeeTcsl 6a30oBBIN KAacC B UM IPOM3BOAHBIN KaAacc D. MeToa, OOBsIBAEHHBIN
B KAacce B Kak virtual, MOXeT OBITh OOBABAEH B KAacce D Kak sealed. baarogaps stomy
B A1000M KJacce, HacleAylOIlleM OT KJAacca IpeAOTBpalllaeTcs IlepeorpejeleHre AaHHOTO
MeToJa. ITogobHas cutyarus AeMOHCTpUpPYeTCs B IpUBeJeHHOM HIDKe ¢pparMeHTe Koja.

class B {
public virtual void MyMethod() { /* ... */ }

}

class D : B {
// 3mech repMmeTrusupyercs meron MyMethod () u
// TpemoTBpamaeTcs ero HajibHellee NepeonpelesieHne.
sealed public override void MyMethod() { /* ... */ }

}

class X : D {
// Oumbxa! Meron MyMethodO repmeTmsmpoBaH!
public override void MyMethod() { /* ... */ }

Metoa MyMethod () repMeTu3MpoBaH B KAacce D, U IIODTOMY He MOXKeT OBITH nepeoripe-
AeAeH B Kaacce X.

Knacc object

B C# mpeaycMoTpeH criernaabHBIN KAacC object, KOTOPEIN HEsSBHO CYMTaeTCs Oa3OBBIM
KAACCOM AAsI BCEX OCTAaABHBIX KAACCOB WM TUIIOB, BKAIOYAs UM TUITBI 3HAYeHUI. VIHbIMU ca0Ba-
M, BCe OCTaAbHBIe TUIIBI ABASIOTCSI IPOU3BOAHBIMU OT object. DTO, B YaCTHOCTHM, O3HaJaerT,
9TO ITepeMeHHas! CCBLAOYHOTO THIIa object MOXeT CChLAAThCA Ha OOBeKT AI000Tr0 APYyroro
tuira. Kpome Toro, mepemenHas tTuma object MOXKeT CCHIAAThCA Ha A10D0I Maccus, ITO-
ckoabKy B C# MaccuBBI peaamsyioTcsl Kak o0bekThl. PopMaabHO MMs object cumTaercsa B
C# eme oaHuM obo3HaueHMeM KJAacca System.Object, BXoAAIIero B 6mMOAMOTEKY KAacCOB
aas cpeast NET Framework.

B kaacce object omnpeaeasioTcs METOARI, IpuBeAeHHbIe B Taba. 11.1. DTo 03HavaeT, 4TO
OHM AOCTYITHBI 4451 Ka’KA0TO OOBeKTa.

Hexkoroprle 13 »TuX MeToA0B TpeOyIOT AOIOAHMUTEABHBIX IosicHeHuit. Ilo ymoadanuio
MeToZ, Equals (object) ompeaeaseT, CChlaaeTcsl AV BBI3BIBAIOIINII OOBEKT Ha TOT Ke ca-
MBIV OOBEKT, 9TO ¥ OOBEKT, yKasbIBaeMbIll B KadeCTBa apTyMeHTa 9TOTO MeTOAa, T.e. OH OIIpe-
AeAsIeT, SBASIOTCS AU 00e CChLAKM OAMHAKOBBIMU. MeToa Equals (object) BO3BpaIraer
AOTMYeCcKoe 3HaueHNe true, ecAM CpaBHUBaeMble OOBEKTH OAMHAKOBEL, B IIPOTMBHOM CAY-
Jae — aormdeckoe 3HadyeHne false. OH MOXeT OBITH TaKXe IlepeoripejeleH B CO3JaBaeMBIX
KAaccax. DTO I03BOAsET BBIACHUTD, UYTO Ke O3HadaeT PaBeHCTBO OOBEKTOB 445 CO34aBaeMOTO
kaacca. Hanmpumep, metroa Equals (object) MOXKHO OIpeAeAuTh TaKUM o6pa30M, YTOOBI
B HEM CPaBHUBAAOCh COAEPKUMOe ABYX OOHEKTOB.
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Ta6bnuua 11.1. MeToabl knacca object

MeTton HasHa4yeHue

public virtual bool OnpepenseT, ABAAETCA AW Bbi3biBalOLLMIA 0OBEKT TAKUM Xe,

Equals (object ob) KaK 1 0OBbEKT, AOCTYMHbIW MO CCbIAKE Oob

public static bool OnpepensieT, SBAAETCA AU OBBLEKT, AOCTYMHbIA MO CCbIAKE

Equals (object objAa, obJjA, TaKUM Xe, KaK U 0ObEKT, AOCTYMHbIIA MO CChIAKE

object objB) objB

protected Finalize() BbINOAHAET 3aBepLUAtOLLME AEUCTBUS Nepea "cOopkor My-
copa”. B C# meTtop Finalize () AOCTYNEH NOCPEACTBOM
AECTpyKTOpa

public virtual int Bo3BpallaeT Xelw-Kop, CBSI3aHHbIM  C  BbI3blBAOLWMM

GetHashCode () 06bEKTOM

public Type GetType () MoAyyaet TMn 06bekTa BO BPEMS BbIMOAHEHWUSA NPOrPaMMbI

protected object BbINoAHSAET HENOAHOE KOMMPOBaHWe 06bEKTa, T.e. KOMUPY-

MemberwiseClone () OTCA TOABKO UYAEHbI, HO He 0OBbEKTbI, Ha KOTOPbIE CChIAAIOT-

€A 3TU YAEHBI
public static bool OnpepensieT, AENaKOTCA AW CCbIAKM ObJA W objB Ha OAMH
ReferenceEquals (obj objA, U TOTXe 0O6beKT
object objB)
public virtual string Bo3BpalLlaeT CTPoKy, KOTopasi ONMChbIBaeT O6BLEKT
ToString ()

Metoa GetHashCode () BO3BpalllaeT XeIll-KOJ, CBSI3aHHBIM C BBI3BIBAIOLLIIM 00OBEKTOM.
DTOT Xem-Ko4 MOXHO 3aTeM HCI0Ab30BaTh B AI000OM aATOpUTMe, Iie XeIlMpoBaHMe IIPU-
MeHseTCsl B KauyecTBe CpeACTBa AOCTyIIa K XpaHUMHBIM oObekraM. CaelyeT, OAHAKO, MMETH B
BUAY, YTO CTaHJApTHasl peaamsanusi MeToga GetHashCode () He mmpurogHa Ha BCe cAydan
IIpUMEHEeHMsI.

Kak ymommnazocs B raase 9, ecau meperpyskaeTcs oIepaTop ==, TO OOBIYHO ITPVXOANT-
Cs1 IIepeoripeaeasTh MeToAbl Equals (object) u GetHashCode (), ITOCKOABKY Yalle BCETO
TpedyeTcs, 4TOOH MeTo Equals (object) M omepaTop == QPYHKIMOHMPOBAAU OAMHAKOBO.
Koraa xe nepeonipegeasercsa metog Equals (object), TO caeayeT repeonpeieAuTsh U Me-
TOa GetHashCode (), 4yToObI 00a MeTOAa OKa3aAuCh COBMECTMBIMI.

Mertoa ToString () BO3BpaljaeT CUMBOABHYIO CTPOKY, COAepP>Kallyl0 OIMCaHMe TOTO
00BeKTa, 445 KOTOPOTO OH BhI3hIBaeTcsa. Kpome Toro, meros ToString () aBTOMaTHYeCKU
BBI3BIBAETCSI IIPU BBIBOJE COAEP>KMMOIO OOBeKTa C IIOMOIINBIO MeToda WriteLine (). DToT
MeTOJ, IepeolpejeaseTcsl BO MHOIMX KAaccaX, YTO II03BOAsSeT IIPUCIIOcabAuBaTh OMNMCAHMe
K KOHKPETHBIM THUIIaM OOBEKTOB, CO3JaBaeMBIX B DTMX Kaaccax. Hipke mpusesen mpumep
IIpUMEHEeHNs AaHHOTO MeToAa.

// TpomeMOHCTPUPOBATH NpMMeHeHue MeToma ToString ()
using System;
class MyClass {

static int count = 0;

int id;

public MyClass () {
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id = count;
count++;

public override string ToString() {
return "O6wbexT #" + id + " Tumna MyClass";

class Test {
static void Main () {
MyClass obl = new MyClass();
MyClass ob2 = new MyClass () ;
MyClass ob3 = new MyClass () ;

Console.WriteLine (obi) ;
Console.WritelLine (ob2);
Console.WriteLine (ob3) ;

Hp]/[ BBITTOAHEHMN DTOIO KOJa I10AYy4aeTC:sT CAeAyIOH_U/II?I pe3yapTar.

O6vexT #0 Tuna MyClass
O6wexT #1 Tuna MyClass
O6bexkT #2 Tuna MyClass

YnakoBKa 1 pacnakoBka

Kax mosicusaocs seime, Bce Tunbl B C#, BKAIOYAs U MPOCTbI€ TUIBI 3HAUEHUI, SABASIOTCS
IPOM3BOAHBIMU OT Kaacca object. CaegoBaTeabHO, CCBIAKON THUIIa object MOKHO BOC-
IT0AB30BaTLCA A4 OOpaleHns K AI000My APYToMy TUITy, B TOM 4YIMcCAe ¥ K TUIIaM 3HadeHMI.
Korga ccpiaka Ha 00BeKT Kaacca object MCIOAB3yeTCs AAs oOpallleHMs K TUITYy 3HadeHNs,
TO TaKOI IIPOLIeCC Ha3bIBAeTCA YNAKO6KOU. YIIaKOBKa HPUBOAUT K TOMY, UTO 3HaueHUe Ipo-
CTOTO THUIIa COXPaHAETCA B DK3eMILAApe O0BeKTa, T.e. "yIIaKOBBIBaeTCsA B OOBeKTe, KOTOPHIN
3aTeM JCITOAB3yeTcs KakK M A100011 Apyroit oobekT. Ho B 21060M caydae yrmakoBKa ITPOMICXO-
AUT aBTOMAaTM4ecku. Jas TOro A4OCTaTOYHO IIPUCBOUTL 3HadyeHMe IIepeMeHHON CChLAOYHOTO
Tuia object, a 00 ocraapHOM To3aboTnTCsa KomnuasaTop CH.

Pacnaxosxa mnpeacrabasier coOoii Hpoliecc U3BA€YEHMs YIIaKOBAaHHOIO 3HaueHus U3
oOBeKTa. DTO JeAaeTcs C IOMOIIBIO SIBHOTO INpMBEJeHMs THUIla CCHLAKM Ha OOBeKT Kaacca
object K cOOTBeTCTBYIOLIEeMYy TUILy 3HadeHUs. IIoIbITKa pacniakoBaTh OOBEKT B APYTON THUIL
MO>KeT IIPUBECTH K OIMINOKe BO BpeMsI BBITTOAHEHI.

Huxe npusegen npocroii npuMep, AeMOHCTPUPYIOIINI YIIaKOBKY I PacIIaKOBKY.

// TpocTo¥ npuMep yNakoBKM M PaCIaKOBKM.
using System;

class BoxingDemo {
static void Main () {
int x;
object obj;
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x = 10;
obj = x; // ymakoBaThb S3HAUYEHME [EPEMEHHOM X B OOBEKT
int y = (int)obj; // pacmnakoBaThb 3HaueHMe U3 OOBEKTA, NOCTYMIHOTO IIO

// cceuike obj, B NepeMeHHy®n Tuna int
Console.WriteLine (y) ;

b sTom mpumepe koja BeiBoAUTCs 3HadeHme 10. OB6paTtuTe BHMMaHUe Ha TO, YTO 3Haye-
HIe TIlepeMeHHOJ X YIIaKOBBIBAeTCs B OOBEKT IPOCTHIM €ro IIpMCBayBaHNEM IlepeMeHHOI
obj, CCHIAAIOLIENICS Ha DTOT OOBEKT. A 3aTeM DTO 3HadeHIe I3BJAEKaeTCsl U3 O0BbeKTa, A0-
CTYIHOTO IO €TI0 CChLAKe ObJ, U Aalee IPUBOAUTCS K TUITY int.

Hioxe mpusejen emje oauH, 604ee MHTepPeCHBINI NpUMep YITaKoBKHU. B aaHHOM caydae
3HaueHMe TUIIAa int mHepeaeTcs B KayecTBe apIyMeHTa MeTO4y Sqr (), KOTOpPHINA, B CBOIO
ouepeAb, IPUHUMAaET IIapaMeTp Tula object.

// Tlpumep yNakOBKU MpU Mepelade BHAUeHUS MeTOmy .
using System;

class BoxingDemo {
static void Main () {
int x;
x = 10;

Console.WritelLine ("3HaueHue x paBHO: " + X);

// 3HaueHMEe MEePEMEHHOM X aBTOMATUUECKM YNaKOBHBAETCH
// xoTma OHO mHepermaeTcs MeTomy Sqr().

x = BoxingDemo.Sqgr (x) ;

Console.Writeline ("3HaueHre X B KBagpaTe paBHO: " + X);

’

static int Sgr (object o) {
return (int)o * (int)o;

Bor k KaKOMy pe3yAabTaTy IPUBOAUT BBRIIIOAHEHVIE DTOTO KOJa.

3HaueHMe x pabBHO: 10
3HaueHMe X B kBanpaTe paBHO: 100

B aannom npuMepe 3HayeHue IIePeMeHHON x aBTOMaTUYeCK! YIIaKOBBIBAETCS IIPU Iepe-
Aade Metoay Sqr ().

VY1iakoBka u pacriakoBKa IT03BOASIIOT ITOAHOCTBIO yHM(])MuMpOBaTL CUCTEMY TUIIOB B C#.
EAaroA,ap}I TOMY 4YTO BC€ TUIIBI SBASIOTCS IIPOU3BOAHBIMM OT KJAacca object, cChliKa Ha
3HauyeHue AI0OTO THUIla MOXKET OBITh IIPOCTO TIPMCBOEHA II€PEMEHHON CCHLAOYHOTO THIIA
object, a Bce OCTaabHOE BO3BMYT Ha ceOst yIakoBKa U pacrakoBKa. Boaee toro, meroanr
KJacca object OKa3BIBAIOTCSA AOCTYIIHBIMIU BCEM THUIIAM, ITOCKOABKY OHU SIBASIOTCS IIPO-
M3BOAHBIMM OT DTOIO Kaacca. B kauecTse mpumepa pacCMOTPUM JOBOABHO AIO60HbITHyIO
IIPOrpamMMmy.
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// Brmaromaps ylHakKOBKE CTAHOBMUTCS BOS3MOXHBIM BHBZOB METOIOB [0 BHAUEHMUIO!
using System;

class MethOnValue {
static void Main () {
Console.WriteLine (10.ToString());

B pesyabTare BRIOAHEHMSI HTOI HPOrpaMMbl BRIBOAUTCs 3HaueHue 10. Jeao B ToM, 4TO
MeToA ToString () BO3BpalllaeT CTPOKOBOe IIpeicTaBAeHMe 00beKTa, A4 KOTOPOTO OH BhI-
3bIBaeTcs. B gaHHOM cayyae CTPOKOBHIM IlpeacTaBAeHueM 3HadeHMs! 10 Kak BBI3BIBAIOIIETO
o0ObeKTa sBAsIeTCsI caMo 3HadeHue 10!

Knacc object Kak yHMBepcanbHbIN TUN AaHHbIX

Ecan object sBasercs 0a3oBBIM KAacCOM AAs BCeX OCTaABHBIX TUIIOB U YITaKOBKa 3Ha-
YeHUI IPOCTBIX TUIIOB IIPOMCXOAUT aBTOMAaTUYeCKM, TO KAacC object MOXKHO BIIOAHE MIC-
[101b30BaTh B KadecTBe “yHMBEPCAAbBHOIO” THIIA AAHHBIX. JAsl IpuMepa pacCMOTPUM IIPO-
rpaMMy, B KOTOPOJI CHadasla CO34aeTCs MacCuB Tuma object, aeMeHTaM KOTOPOTO 3aTeM
NPUCBAMBAIOTCS 3HAYCHNS Pa3AMYHBIX TUIIOB AQHHBIX.

// Vlcmosp30BaTh KJjacc object mmna cosmaHusa mMaccuBa "oBoOmeHHOTO" Tuna.
using System;

class GenericDemo {
static void Main () {
object[] ga = new object[10];

// COXpaHWUTL LeJibe SHAUYEHUS.
for(int i=0; 1 < 3; 1i++)

gal[i]l = 1i;
// CoxpaHuTb 3Hauenus Tuna double.
for (int i=3; 1 < 6; 1i++)
gal[i] = (double) i / 2;

// COXpaHWUTL IOBE CTPOKM, a TakKxe 3HaueHusa Tuna bool m char.

gal[6] = "llpueeT";
gal7] = true;
gal8] = 'X';
gal[9] = "Koueu";

for (int i = 0; i < ga.Length; i++)
Console.WriteLine ("gal[" + i + "]: " + gali] + " ");

BrimoaneHue ot IIpOorpaMMbl IIPUBOJANUT K CA€AYIOIEMY pe3yAbTaTy.

nal[0] : O
nall] : 1
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nal[2]: 2
nal[3]: 1.5
nald4]: 2
nal[5]: 2.5
nal6]: Ilpuset
nal7]: True
na[8]: X
nal[9]: Konern

Kak mokasbIBaeT JaHHEI ITpUMep, IO CChIAKe Ha OOBEKT Kadacca object MOXHO obpa-
IaThCsl K AQHHBIM AI000TO THITA, TTOCKOABKY B IIepeMeHHOl CCBIA0YHOTO TUIla object 40-
ITyCKaeTCsl XpaHUTh CCHIAKY Ha JaHHBIe BCeX OCTaabHBIX Tunos. CaejoBaTeAbHO, B MacCuUBe
TUHna object M3 paccMaTpUBaeMOTO 3J4eCh IpUMepa MOXKHO COXPaHWUTh AaHHbIe IIpakTHde-
CKM A1000T0 TMma. B passutme »TOI Maen MOXXHO 6B110 OBI, HarpuMep, 6e3 ocoboro Tpyaa
€0o34aTh KAacC CTeKa CO CCBIAKaMM Ha OOBEeKTHI Kaacca object. DTO 103BOANAO OB XpaHUThH
B CTEKe JaHHbIE A1000TO THUIIA.

HecMmoTpst Ha TO YTO yHUBepcaAbHBINl XapakTep Kaacca object MOXeT OBITh A0BOALHO
9] PEeKTUBHO VCITOAb30BaH B HEKOTOPBIX CUTYaIVsAX, ObL10 OB OIIMOKOM AyMaTh, 4TO C ITO-
MOIIBIO DTOTO KJAacca CTOUT ITBITaThCsI OOOMTHU cTporo cobaiojaemslit B C# KOHTPOAb THUIIOB.
Boob1ite roBops1, 1eaoe 3HaueHNe cAeAyeT XpaHUTh B IIepeMeHHOM TuIla int, CTPOKYy — B ITe-
PEMEHHOM CCBIA0YHOTIO TUIla String U T.A.

A camoe raasHOe, uTO HaumHas ¢ Bepcum 2.0 445 nporpammuposanus Ha C# craam go-
CTYIHBIMU ITOAAMHHO ODOOIIIeHHbIe TUITHI JAaHHBIX — 000OIeHns (6oaee MMOApPOOHO OHM
paccmaTpmBaloTcs B raase 18). Bueapenme o0oOrmeHnii mo3soanao 0e3 Tpyda OIpejeaaTh
KAacChl ¥ aATOPUTMBEI, aBTOMaTideckKu oOpabaThIBalONie JaHHBIE pa3HBIX TUIIOB, cODAI0Aast
TUTIOBYIO Oe3omacHOCTh. baarogapsi o0oOIIeHMAM oOTmala HeOOXOAMIMOCTB ITOAb30BaThCS
KAaccoM object KaK yHMBEpPCAAbHBIM TUIIOM JaHHBIX IIPM CO34aHUIU HOBOIO KOAa. YHU-
BepcaAbHEBIN XapaKTep ®TOTO KJacca AydIlle Tellepb OCTaBUTh AAs IPUMEHEHNS B OCOOBIX
cayyJasix.






NHTepdencsil,
nnep

9TOI TAaBe paccMaTpUBaeTCsi OAHO M3 CaMBIX BasKHBIX

B C# cpeacTB: unmepgeiic, OIpeseAIonuii psj MeTOA0B

AAsl peaAm3aliuy B Kaacce. Ho mOCkoAbKy B caMOM MH-
Tepderice HI OAMH U3 METOAOB He peaausyeTcs, MHTepderic
MpeAcTaBAsieT cODOI YMCTO AOTMYECKYIO KOHCTPYKITUIO, OIN-
CBHIBAIOITYIO (PYHKIIMOHAABHEIE BO3MOKHOCTM 0e3 KOHKpPeTHOI
VIX peaau3anyin.

Kpome Toro, B ®TOV raaBe IpejcTaBAeHEI ellle ABa THUIIA
AaaHpIX C#: cTpyKTyphl 1 mepeuncaenusa. Cmpykmypol moa00-
HBI KJaccaM, 3a MCKAIOYeHNEeM TOTO, YTO OHM TPaKTYIOTCS Kak
TUIIBI 3HAYEHUII, a He CCHLAOYHBIE TUTIBL A nepedtcAerus Mpej-
CTaBASIOT COOOV TepedHM I1eA0YMCAHHBIX KoHCTaHT. CTpyk-
TYpBl U TIepeuMcAeHNs pacIMpsIOT OOTaThlii apceHaa CpeacTs
nporpammuposanus Ha C#.

UHTepdencnl

VMHoraa B O0OBEKTHO-OPMEHTHPOBAHHOM IIPOrPaMMMUPO-
BaHMM II0J€3HO OIIpejeAuTb, YTO UMEHHO JOAXKEH AeAarh
KAacc, HO He KaK OH JOAXeH 3TO JgeaaTs. [Ipumepom ToMy MoO-
JKeT CAYXXUTh YIIOMMHABIOMIICS paHee a6CTpaKTHLII7I METOA.
B abcrpakTHOM MeTO4e OIpeAeAsiOTCsl BO3BpalllaeMblil THII
U CUTHATypa MeTOAA, HO He IPeAOCTaBASETCSI er0 peaau3aliyis.
A B Ipon3BOJHOM KJacce A0AKHa OBITh oOecIteyeHa CBOSI COO-
CTBEHHAsl peaAn3alsi KaXKA0ro abCTpaKTHOIO MeT04a, OIIpeje-
AEHHOTO B ero 0asosoM Kaacce. Takum oOpasom, abCTpaKTHBII
MeTO/ ollpeeAsieT utmepgeiic, HO He peaausanuio Meroaa. Ko-
HeyHO, aOCTpaKTHble KAAacChl M METOABI IIPMHOCAT U3BECTHYIO
HOAbSy, HO IIOAOKEHHBINI B UX OCHOBy HpI/IHLU/Il'[ MOXeT 6I)ITI)
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passut gazee. B C# mpeaycMmoTrpeHo pasaeaeHne uHTepdelica KAacca M €TO peaAu3allui C
IIOMOIIIBIO KAIOUEBOTO CA0Ba interface.

C TOUKM 3peHMsI CUHTaKcyca MHTepgelichl Mo400Hb adCTpaKTHBIM KaaccaM. Ho B mHTep-
erice HU Y 0AHOTO U3 METOAOB He AOAXKHO OBITH TeAa. DTO O3HAYaeT, YTO B MHTepelice BO-
o0IIe He IIPejoCTaBAseTCs HMKAKO peaAmu3anyy. B HeM yKasbIBaeTCs TOABKO, YTO MMEHHO
cAeayeT AeaAaTh, HO He KaK 9TO AelaTh. Kak ToAbKO mHTepdelic OyaeT olpeseaeH, OH MOXKET
OBITh peaan30BaH B AI0O0OM KOAM4YecTBe KaaccoB. KpoMe TOro, B 04HOM Kaacce MOXKET OBITh
peaansoBaHO A1000€e KOANIECTBO MHTEP(PEICOB.

Aas peaamsanuu mHTepderica B Kaacce AOAXKHBI OBITh IIpeAOCTaBAeHHI Tela (T.e. KOH-
KpeTHbIe peaAu3alii) MeTOAOB, OIIMCaHHBIX B ®ToM uHTepderice. KakgoMy Kaaccy mpeso-
CTaBAsIeTCS MOAHasl CBOOOAa AAsl ompejeleHUs] AeTaleil CBOell COOCTBEHHOI peaan3allyiy
nnrepdeiica. CaegoBaTeAbHO, OAUH U TOT >Ke MHTepderic MOXKET OBITh peaAl3OBaH B ABYX
Kaaccax 1o-pasHoMmy. TeM He MeHee B Ka’kKAOM U3 HUX AOAXKEH ITOAAEP>KMBaThCS OAVMH U TOT
Ke Ha6op METOAOB AaHHOTO MHTepq)eIan. A B TOM KOJ€, I4e M3BEeCTEH TaKOil MHTep(])eIZC,
MOTYT MCITOAB30BaThCA OOBEKTH AI000TO U3 BTUX ABYX KAacCOB, ITOCKOABKY MHTepderic Aas
BCeX DTNX OOBEKTOB OCTaeTcsl OAMHAKOBBIM. baarogapst moaaepskke umnrepdericos 5 C# Mo-
>KeT OBITh B IIOAHON Mepe peaAN3oBaH IAaBHBIN IPVWHIONII IOoAMMOpQM3Ma: OAUH MHTEp-
Jeric — MHOXKECTBO METOAOB.

VHTepdericsl 00BABASIOTCA C ITIOMOIIBIO KAIOYEBOTO cA0Ba interface. Hirke mpusege-
Ha ynporreHHas ¢popMa oObABAEHIS MHTepderica.

interface mmsa{
BO3BpamaeMelt Tun uMsa MeTonal (COMCOK IapaMeTpOB)
BO3BpamaeMeli TUIl MM MeTonaZ (CIMCOK NapaMeTpOB)

VA

BOSBpaIHaeMBIﬁ_TMH MMFI_MGTO,H&N{ CHMCOK_HapaMeTpOB) ;

}

TAe mMs — DTO KOHKpeTHoe uMsA uHTepdelica. B obbsasieHun Mmerogos mHTepderica mc-
MOAB3YIOTCSI TOABKO MX BO3BpamaeMeri Twurn U curHarypa. OHHU, IO CyIIecTBY, SBASIOTCS
abcTpakTHEIMU MeTogamu. Kak IOsCHAAOCH BhIIIe, B MHTepderice He MOXKeT OBITh HUKaKOM
peaamsariun. ITosTOMy Bce MeTOABl MHTepdelica AOAKHBI OBITh peaAn30BaHBI B Ka’KAOM
KJAacce, BKAIOUalomeM B cebs »TOT mHTepderic. B camoM ke mHTepdeiice MeTOABI HESBHO
CYUTAIOTCS OTKPBITHIMHU, IIODTOMY AOCTYII K HUM He HY>KHO yKa3bIBaTh SBHO.

Hixe mpusesen mpumep oObsaBieHUs uHTepdelica AAsS KaAacca, TeHepUPYIOIIero IIo-
caeJ0BaTeAbHBIN P54 ducea.

’
’

public interface ISeries {

int GetNext(); // BO3BpaTuUTh cCJjenylllee [0 MNOPANKY UMUCIIO
void Reset(); // nepesanycTurhb
void SetStart(int x); // 3amaTb HauvaJibHOE 3HAUEHME

Dr1omy uHTepdericy mpucsaubaetcs uMsA ISeries. Ilpedmkc I B umeHu mHTepdeiica
yKa3bpIBaTh He0Os3aTeAbHO, HO BTO MPUHATO AelaTh B IPaKTUKe IIPOrpaMMMPOBAHNs, YTOOEI
Kak-TO OTAMYaTh I/IHTep(l)eIZCbI OT KAaCCOB. MHTepcl)eIZC ISeries 0OBsBAsIETCSI KaK public
U TIO9TOMY MOKeT OBITh peaan3oBaH B AI000M KAacce KaKOil YTOAHO IIPOTPaMMBIL.

ITomumMo MeToA0B, B MHTepQeiicax MOXKHO TakKe yKa3bIBaTh CBOJICTBA, MHAEKCATOPHI I
cobprtusa. ITogpoOHee 0 CcOOHITMAX peds IOI4eT B raase 15, a B DTOI T1aBe OCHOBHOE BHIU-
MaHue OyJeT yJeAeHO MeTojaM, CBONICTBaM U MHAeKcaTopaM. VIHTepderickl He MOTYT CO-
Aep>KaThb UA€HBl AAHHBIX. B HMX Heap3s Takke OIpeleauTb KOHCTPYKTOPEBI, A@CTPYKTOPBI
AU omepaTopHble MeToabl. Kpome Toro, HuU oAMH M3 4AeHOB MHTepderica He MOXKeT OBITh
00bsIBA€H Kak static.
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Peanusaumsa nHtepcencon

Kak Toapko nHTep(ertic OyaeT onpedeleH, OH MOXKET OBITh peaan3oBaH B OAHOM VAN He-
CKOABKHUX Kaaccax. Aasi peaansanyy nHTepderica 40CTaTOYHO yKas3aTh €ro MMs I10CAe JMe-
HU KJacca, aHaAorM4HO 06asoBoMmy Kaaccy. Hipke mpusegeHa obmas ¢gopma peaamsarium
nHTepddeiica B KAacce.

class mMmsa kjnacca : uMmsa mHTepderca |
// Temo xmacca

}

rae mMsi_mHTepderica — DTO KOHKpeTHOe MMs peaamusyemoro mHTepderica. Ecan yx un-
Tepderic peaamsyercsl B KAacce, TO 9TO AOAXKHO OBITh CAelaHO ITOAHOCTBIO. B wacTHOCTH,
peaansoBaTh MHTepQeriC BBIGOPOYHO U TOABKO IO YacCTsAM HeAb3I.

B kaacce AomyckaeTcs peaAM3OBBIBaTh HECKOABKO MHTepdericos. B sToMm caydae Bce pea-
Au3yeMble B KaAacce MHTep(eiichl yKa3hIBaIOTCA CIIMCKOM depe3 3aIiTylo. B Kaacce MO>XHO
HacaeJoBaTh 0a3OBLINI KJacC M B TOXe BpeMs peaAn3oBaTh OAUH uAu 6o1ee mHTepderic.
B TakoMm caydae mmMs 6a30BOTO KAacca AOAKHO OBITH yKa3aHO IlepeJ CIIMCKOM MHTepQericos,
pasaeAsieMbIX 3aIlATOMM.

Mertoap, peaamsyiomue uHTepdeiic, AOAXKHBI OBITh OODBABAEHH KakK public. Jeao
B TOM, 4TO B CaMOM WHTepderice BTU MeTOABl HESIBHO ITOApa3yMeBalOTCsl KaK OTKPHBITHIE,
IIOYTOMY MX peaamsaluisl TakXke AO0AKHa OBITh OTKpBITON. KpoMe TOro, BO3BpaIiaeMslil THUII
¥ CUTHaTypa peaan3yeMOro MeTOAa AOAKHBI TOYHO COOTBETCTBOBATh BO3BpaIla€MOMY TUILY
U CUTHaAType, YKa3aHHBIM B OITpeAeAeHU nHTepderica.

Hioxe mpusejeH mpumMep IpOrpaMMBbl, B KOTOPOI peaausyeTcs IpeAcTaBAeHHBIN pa-
Hee yHTepdelic ISeries. B »rToit mporpaMmMe cosjaercs Kaacc ByTwos, TeHepUPYIOIINII
rmocaeJ0BaTeABHBINI PsIJ 4Mced, B KOTOPOM KaXKjoe IOocAeAylolliee YMCAO Ha ABa OOAbIre
peAbIAyIIero.

// PeammszoBarb uHTepbderic ISeries.
class ByTwos : ISeries {

int start;

int val;

public ByTwos () {
start = 0;
val = 0;

public int GetNext () {
val += 2;
return val;

public void Reset () {
val = start;

public void SetStart (int x) {
start = x;
val = start;
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Kak Buaure, B kaacce ByTwos peaausyioTcs Tpu MeTOAa, OIpeAeAseMBIX B I/IHTepc])eﬂce
ISeries. Kak moscHs10Ch BBIIIE, DTO IIPMXOAUTCI AeAaTh IIOTOMY, 4YTO B KJAaccCe HeAb3:s
peaansoBaThb I/IHTep(l)eIZC YaCTUYHO.

Hiuoxe mpusegen Kog Kaacca, B KOTOPOM A@MOHCTpUpPYeTCs IpUMeHeHne Kaacca ByTwos,
peaausyiomero uaTepgeric ISeries.

// TIpONEeMOHCTPUPOBATH NPMMEHeHue kjiacca ByTwos, peanms3yolero MHTepbemc.
using System;
class SeriesDemo {

static void Main() {

ByTwos ob = new ByTwos();

for(int i=0; 1 < 5; 1i++)
Console.Writeline ("Cnemymomee umcyo paBHO " + ob.GetNext ());

Console.WriteLine ("\nC6pocurs") ;

ob.Reset () ;
for(int i=0; 1 < 5; 1i++)
Console.Writeline ("Cnemymomee umcyo paBHO " + ob.GetNext ());

Console.WriteLine ("\nHauaTe ¢ uwmcya 100");
ob.SetStart (100) ;
for(int i=0; 1 < 5; 1i++)
Console.Writeline ("Cnemymomee umcyo paBHO " + ob.GetNext ());

Aas TOro 4TOOBI CKOMIMAMPOBATL KOJ, Kaacca SeriesDemo, HEOOXOAMMO BKAIOYUTEH
B KoMImAAImMio ¢ailavl, cojepKamme mHTepderic ISeries, a TakKe KaAacchl ByTwos U
SeriesDemo. KoMnmasaTop aBTOMaTudecky CKOMIMAUpPYeT Bce Tpu ¢aitaa u chopMupyer
13 HIX OKOHYATeALHBIN McroaHsAeMsblin ¢aita. Tak, ecan 9tu ¢aiiabl Ha3pBaOTCA ISeries.
cs, ByTwos.cs U SeriesDemo.cs, TO IporpaMma OyAeT CKOMIMAMpPOBaHa B CAeAyIomen
KOMaHAHOM CTPOKe:

>csc SeriesDemo.cs ISeries.cs ByTwos.cs

B unHTerpupoBaHHOI cpeae paspaborkm Visual Studio 445 BTOI IjeaAn A0CTaTOYHO BBECTH
BCe TPU YIIOMSHYTHIX BhIIIe ¢paiila B KOHKpeTHHIT mTpoekT C#. Kpome Toro, Bce Tpm kommu-
AVPyeMEBIX DaeMeHTa (MHTepdeiic u oba KAacca) AOIMyCKaeTCsl BKAIOYATh B eAVHEBIN (aria.

Hirxe mpuBeaeH pe3yAbTaT BBIITOAHEHNS CKOMIINAMPOBAaHHOTO KOJa.

Crenywomee 4ucJIO PABHO 2
Crnenywolee 4YMCcJO pPaBHO 4
Crepynomee dYMCJIO PaBHO 6
Crenymomee 4YmMCcJIO paBHO 8
Crepypomee umciio paBHO 10

COpPOCUTE .

Crnegnywoluee 4YMCIJIO PaBHO
Crlemynouee 4KCJIO PabBHO
Crnenywumee 4YMCIJIO PaBHO
Crlemywouee 4KCJIO PabBHO
Crenywouiee 4YKCJIO PaBHO

= o o BN



HauaTe c umciya 100.

Crnenywoimee
Crnenywouee
Crnenymwouee
Crnenywouee
Crnegnywiee

YUCJIO
UnCJIoO
UMCJIo
UmCJIo
YUCJIJIO

PaBHO
PaBHO
PaBHO
PaBHO
PaBHO
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102
104
106
108
110

B kaaccax, peaamsylomux MHTepQeNiChl, pa3pellaeTcss U 4acTo NMpPaKTUKYeTCsA OIpeje-
AATb UX COOCTBEHHBIE AOINOAHUTe/AbHBIe YAeHBl. B kadecTse mpuMepa Huoke IIpuMBeAeH Apy-
IOVl BapuaHT Kaacca ByTwos, B KOTOPBIN A00aBAeH MeTo/, GetPrevious (), BO3Bpalliaio-

LW IIpeAbIAyIree 3HaYeHe.

// PeammusoBaTb uHTepdelric ISeries u mobaBuTh B
// wmacc ByTwos Metom GetPrevious() .

class ByTwos
int start;

int wval;

int prev;

ISeries {

public ByTwos () {

start
val
prev =

public int GetNext ()

prev =
val +=
return

}

= 0;
0;

_2’-

val;
2;
val;

public void Reset ()

val =
prev =

}

start;

start -2;

{

{

public void SetStart (int x) {

start = x;

val = start;

prev = val - 2;
}
// MeTom, He yKas3aHHHN B uHTepdeiice ISeries.
public int GetPrevious () {

return prev;

Kak Buaure, aas TOro 94ro6n 400aBUTH MeTOA GetPrevious (), MOTpebOBaA0OCh BHECTU
M3MeHeHNs B peaAu3allio MeTOAOB, OIpejeaseMbIX B uHTepderice ISeries. Ho mockoas-
Ky MHTepQeiic A4s DTUX METOAOB OCTaeTCsl IMPEXHMM, TO TaKie M3MeHEeHUs He BBHI3BIBAIOT
HUKaKMX OCJAOXHEHMII ¥ He HapyIIaloT y>Ke CYIIeCTBYIOIIMII Koa. B ®ToM m 3akaiouaercs
O/HO U3 TIPeUMYIIeCcTB MHTePQETICOB.
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Kak mosicHs10¢h BBIITIe, MHTepQeric MOXKeT OLITh peaan3oBaH B A1000M KOAMYecTBe Kaac-
coB. B KauecTBe mpmMepa HIDKe INpMBeJeH KAacC Primes, TeHepMpyIOIIMII PsA IPOCTHIX
gncea. ObpatuTe BHMMaHNIe Ha TO, peaamsariusg uHTepderica ISeries B 9TOM Kaacce KO-
PEHHEIM 00pa30M OTAMYAETCS OT TOI, UTO MTPeAOCTaBAsgeTCs B KAacce ByTwos.

// VcnombzoBaThk mHTepbderic ISeries mia peanusauuu
// mnpouecca T'eHepMpPOBaHMS MNPOCTHX UMUCEI.
class Primes : ISeries {

int start;

int val;

public Primes () {
start = 2;
val = 2;

public int GetNext () {
int i, 7
bool isprime;

val++;
for(i = val; i < 1000000; i++) {
isprime = true;

for(j = 2; J <= 1/3; j++) {
1£((1%3)==0) {
isprime = false;
break;

}

if (isprime) {
val = 1i;
break;

}

return val;

public void Reset () {
val = start;

public void SetStart(int x) {
start = x;
val = start;

Camoe A1000MBITHOE, UTO B 00OMX KAaccax, ByTwos u Primes, peaausyeTcs OAWH U TOT
>Xe MHTepderic, HeCMOTpPSI Ha TO, YTO B HUX TeHEPUPYIOTCS COBEpPIIEHHO pa3Hble PSAABI Y-
cea. Kak moscHsaa0ch BhINIe, B MHTepderice BOOOINe OTCYTCTBYeT KaKasi-AMOO peaamsariys,
ITO9TOMY OH MOXKeT OBITh CBOOOJHO peaAmn3OBaH B Ka’kKJOM KJacce TaK, KaK 9TO TpeOyeTcs
AZsI CAaMOro KAacca.
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NMpumeHeHne nHTepeNCHbIX CCbINTOK

Kak »TO HM mMOKaXkeTcsl cTpaHHBIM, HO B C# joITycKaeTcsl OOBABAATH IepeMeHHEIe CCBI-
A04YHOTO MHTep(]erICHOTO THIIa, T.e. IIepeMeHHbIe CCHLAKM Ha uHTepdetic. Takas mepemeHHas
MOXXeT CCBIAAaThCA Ha 10001 OOBeKT, peaausyommuii ee mHTepdeiic. [Ipu Br30Be MeTOAa
AAsl 00BEKTa TOCPeACTBOM MHTEeP(EeiCHON CCHLAKM BBIIIOAHSIETCS ero BapMaHT, peaan30BaH-
HBIIl B KAacce AaHHOTO OOBeKTa. DTOT IpOllecc aHaAOTMdeH IPVMMEHEeHMIO CCBIAKM Ha 6a3o-
BBII KAaCC 4451 AOCTyIIa K OOBeKTy ITPOM3BOAHOTO KAacca, KakK ITOsACHAA0CH B raase 11.

B npusesgenHoM HuKe IpuMepe HpPOrpaMMBl A€MOHCTPUPYeTCA IpUMeHeHUe UHTep-
JericHOI cchakm. B 9TOi mporpamMme mepemMeHHas CCHLAKM Ha MHTepdeiic MCIoab3yeTcs ¢
11eABIO BBI3BaTh METOABI A4s1 OOBEKTOB 000MX KAacCOB — ByTwos u Primes. Jas sicHOCTU B
AAHHOM IIpVIMepe II0Ka3aHBI BCe YacTy IIPOrpaMMBI, CODpaHHEIe B e AUHEIN (aria.

// TIpONEeMOHCTPUPOBATL MHTEePOECHEE CCBUIKA .
using System;

// OnpenenuTs uHTepdelic.
public interface ISeries {

int GetNext (); // BO3BpaTuTh clemyoilee IO MNOPAOKY UMCIIO
void Reset(); // nepesanycTurhb
void SetStart(int x); // 3amaTb HauvaJlbHOE 3HAUEHME

}

// VicnombzoBaThk mHTepbderic ISeries misg peanusauum npolecca
// TeHepupOBaHMA [IOCJENOBATEJILHOTO PsAla UMCeJI, B KOTOPOM KaxIoe
// mocienmyouee 4YMCJIO Ha OBa OOJiblie NPelbOymero.
class ByTwos : ISeries {
int start;
int val;

public ByTwos () {
start = 0;
val = 0;

public int GetNext () {
val += 2;
return val;

}

public void Reset () {
val = start;

public void SetStart (int x) {
start = x;
val = start;

}

// Vcnonb30oBaTh uHTepderic ISeries mia peanmMsaumnu
// mpoLecca TeHEepUPOBAHMUS MPOCTHX UMCEJ.
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class Primes : ISeries {
int start;
int val;

public Primes () {
start = 2;
val = 2;

}

public int GetNext () {
int i, 3j;
bool isprime;

val++;
for(i = val; 1 < 1000000; i++) {
isprime = true;

for(j = 2; J <= 1/3; j++) {
if ((1%3)==0) {
isprime = false;
break;
}
}
if (isprime) {
val = 1i;
break;
}
}

return val;

}

public void Reset () {
val = start;

}

public void SetStart (int x) {
start = x;
val = start;

}

class SeriesDemo?2 {
static void Main () {
ByTwos twoOb = new ByTwos () ;
Primes primeOb = new Primes();
ISeries ob;

for(int i=0; i < 5; i++) {
ob = twoOb;
Console.Writeline ("Cnenymomee ueTHOEe uYMCJIO paBHO " + ob.GetNext ());

ob = primeOb;
Console.WriteLine ("Cynenywomee npocroe umcyo " + "paBHo " + ob.GetNext ());
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Bor k kakoMy pesyabTaTy IPUBOAUT BBIIIOAHEHME STON IIPOTPaMMBL:

Crenywlee 4YeTHOE UYMCJIO PaBHO 2
Crepynomee INPOCTOE UYMCJIO PaBHO 3
Crnemypliee 4YeTHOE 4YMCIJIO paBHO 4
Crepypomee INpoOCTOe WMCJIO PaBHO 5
Crepynomee YeTHOE UYMCJIO PaBHO 6
Crenywlee NPOCTOE UYMCJIO PaBHO 7
Criepynomee YeTHOE UYMCJIO PaBHO 8
Crnenywmee MNPOCTOE UYMCJIO paBHO 11
Crepynomee dYeTHOe dYMCIJO paBHO 10
Crenywlmee MNPOCTOE UYMCJIO pPaBHO 13

B meroge Main () nmepeMeHHast ob OODBSBASIETCSI AASI CCBIAKM Ha MHTep(l)eIZc ISeries.
DTo 03HayuaeT, YTO B Hell MOTYT XPaHMUThCS CCHLAKM Ha OOBEKT A1000I0 Kaacca, peaausylonie-
Tro I/IHTepcl)eIZC ISeries. B gannom cAy4dae OHa CAYXUT AAS CCBIAKM Ha 00BeKTH twoOb u
primeOb Kaaccop ByTwos M Primes COOTBETCTBEHHO, B KOTODPBIX peaan3oBaH MHTepderic
ISeries.

U eme ogno 3ameuaHue: epeMeHHON CCBLAKM Ha MHTep(peI?[c AOCTYITHBI TOABKO METOABI,
OOBSIBAEHHBIE B €€ MHTep(])eﬁce. ITosTOoMy MHTepcpeIZCHon CCBIAKY HEeAb3sI MCII0Ab30BATh A4S
AOCTyIIa K AIOOBIM APYTUM Ie€pPeMeHHBIM U MeTO4aM, KOTOphle He IOAAeP KUBAIOTCS 00BbeK-
TOM KJacca, peaAn3yIoIero AaHHLIN MHTepgeric.

UHTepdencHble cBONCTBA

AHaJZ0TMIYHO MeTOAaM, CBOJICTBa YKa3bIBaIOTCSI B MHTepderice BooOIne 6e3 Teaa. Hioke
npuBeAeHa ob1mias popMa 0ObABAEHM T MHTepPerICHOTO CBOVICTBA.

// VHTepbelicHOE CBOMCTBO
TUIT 1M {

get;

set;

OueBnaHo, 9TO B OlpeAeAeHUN MHTePQEVICHBIX CBOVICTB, JOCTYIHBIX TOABKO AJAsl YTEHU
UAU TOABKO AASl 3aIlUCH, AOAXKEH MPUCYTCTBOBATh €AMHCTBEHHBIN aKceccop: get mam set
COOTBETCTBEHHO.

Hecmotps Ha TO 4TO OOBSABAEHNE CBOVICTBA B MHTepQelice OYeHb ITOXOXe Ha 0ODbsIBAeHNe
aBTOMAaTUYECKM Peaau3yeMOro CBOVICTBA B KaAacCe, MEXAY HUMMU BCe K€ MMEeTCs OTAudue.
IIpn oObaBaeHnMm B mMHTepderice CBOVICTBO He CTaHOBUTCA aBTOMAaTUMYECKV pealn3yeMBIM.
B ®TOM Cayuae ykaspiBaeTcs TOABKO MM M TUII CBOJICTBA, a €T0 peaausalis IpejocTaBAseT-
Cs1 KaKA0MY peaansylomemMy Kaaccy. Kpome Toro, mpu o6bsABAeHUM CBOVICTBa B MHTepderice
He paspelaeTcsl yKa3blBaTh MOAUPUKATOPH AOCTyIa AAs akceccopos. Hampumep, akceccop
set He MOXeT OBITh yKa3aH B MHTeperice Kak private.

Hirxe B KadecTBe mpuMepa IIpuBeJeH IlepejelaHHBINI BapuMaHT uHTepdeiica ISeries
U Kaacca ByTwos, B KOTOPOM CBOMCTBO Next MCHOAB3YETCS AAS IOAYYEHMs] M yCTaHOBKU
CAeAyIOIIETO TI0 IMOPAAKY YMcAa, KOToOpoe 6OoAbIIle MpeAbIAYIero Ha ABa.

// Vicnosib30BaThL CBOMCTBO B MHTepbderice.

using System;
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public interface ISeries {
// VHTepbelicHOE CBOMCTEBO.
int Next {
get; // BO3BpaATUTL CJemylllee MO MNOPANKY UMUCIIO
set; // yCTaAaHOBMTL cCJjledylee UYMCIIO

}

// PeammszoBaTb uHTepbderic ISeries.
class ByTwos : ISeries {
int val;

public ByTwos () {
val = 0;

// ToAyunuThb WMIM YyCTAHOBUTL SBHAUYEHUE.
public int Next {
get {
val += 2;
return val;
}
set {
val = value;

}

// TpONEeMOHCTPUPOBATEH MNPUMEHEeHMEe UMHTephelCHOTO CBOMUCTEBA.
class SeriesDemo3 {
static void Main () {
ByTwos ob = new ByTwos();

// ToNyumMTb IOOCTYIN K I[IOCJIENOBATEJIbHOMY PsANYy uYMCeJ C I[IOMOUbBI CBOMCTBA.
for(int i=0; 1 < 5; 1i++)
Console.Writeline ("Cnenymomee umcjo paBHO " + ob.Next);

Console.WritelLine ("\nHauaTre c umciya 21");
ob.Next = 21;
for(int i=0; i < 5; 1i++)
Console.Writeline ("Cnenyomee umcjo paBHO " + ob.Next);

HpI/I BBIIIOAHEHMN DTOI'O KOJa I10AYy4aeTCsI CAe,Zl,yIOH_U/II?I pe3yabTar.

Crnenywomee 4YMCJIO PaBHO 2
Crnenywomee 4YMCJO pPaBHO 4
Crepypomee dWMCIIO PaBHO 6
Crepypomee dYMCJIO pPaBHO 8
Cnenpywomee 4muciyo paBHO 10

HauaTe c umcna 21
Crnenywouee 4YMCJIO pPaBHO 23
Crnenywomee 4YMCJIO pPaBHO 25
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Crnenywomee 4ucjio paBHO 27
Crepyomee d4ucio paBHO 29
Crnenywomee uucijio paBHO 31

UHTepdencHble MHAeKcaTopbI

B mnTepderice MOXXHO TakKe yKa3hlBaTh MHAeKcaTophl. Hinke mpmsejena oOmas ¢popma
00bs1BAeHNs MHTeP(EIICHOTO MHAEeKcaTopa.

// VIHTep®eMCHEI MHOEKCAaTOP
Tun sjgemeHTa this[int wmrmexc] {
get;
set;

Kak u npexae, B 00DbsIBACHUU MHTep¢mﬂCme VHAEKCATOPOB, AOCTYIHBIX TOABKO AASI
YTEHUsI UAU TOABKO AAS 3aIlCU, AOAXKEH IIPUCYTCTBOBATh €AVHCTBEHHBIN akceccop: get
nAN set COOTBETCTBEHHO.

Huxe B xauecrtse npruMepa HOpUBEAEH ellle OAVH BapUaHT peaausaruu MHTep¢eﬁca
ISeries, B KOTOpOM aAo00aBaeH VHAEKCATOP TOABKO AASl YT€HMs, BO3BpaIlarOIINil i-1i Dae-
MEHT 41 CAOBOTO psija.

// IobaBuUTb MHIOEKCATOP B MHTepberic.
using System;

public interface ISeries {
// ViHTepdercHOE CBOMCTEBO.
int Next {
get; // BO3BpaTUTL CJemypllee IO MOPANKY UMUCIIO
set; // yCTaAaHOBMTL CJjlefyllee UYMCIIO

}

// VIHTepdelCHLI MHIEeKCATOP .
int this[int index] {
get; // BO3BpPATUTL yKa3aHHOE B PANY UMCIIO

}

// PeammszoBarb mHTepbderic ISeries.
class ByTwos : ISeries {
int val;

public ByTwos () {
val = 0;
}

// TIONyuYMTb WM YyCTAHOBUTH BHAUEHME C [IOMOUILI CBOMCTBA.
public int Next {
get {
val += 2;
return val;
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set {
val = value;

}

// TIOJyuMThL SBHAUEHUEe [0 MHIOEKCY.
public int this[int index] {
get {
val = 0;
for(int i=0; 1 < index; 1i++)
val += 2;
return val;

}

// TpOOEeMOHCTPUPOBATEL MNPMMEHEeHMe MHTepbeliCHOTO MHIOeKCaTopa.
class SeriesDemo4d {
static void Main () {
ByTwos ob = new ByTwos();

// TIoJyuMThb HOOCTYN K [OCJEeNOBATEJIbHOMY PSSy UYMCEJ C IIOMOUbI CBOMCTBA.
for(int i=0; 1 < 5; 1i++)
Console.Writeline ("Cnenyomee umcyo paBHO " + ob.Next);

Console.WritelLine ("\nHauaTe c umciya 21");
ob.Next = 21;
for (int i=0; i < 5; i++)
Console.WritelLine ("Cnemyomee umcjo paBHO " + ob.Next);

Console.WriteLine ("\nC6pocure B 0");
ob.Next = 0;

// TIoyunTb HOOCTYN K [OCJENOBATEJIbHOMY PANYy UYMCEJ C IIOMOUBI MHIEKCATOL
for(int i=0; i < 5; 1i++)
Console.WritelLine ("Crnenymomee umcyo paBHo " + ob[i]);

Bor k KaKOMy pe3yAabTaTy IPUBOAUT BRIIIOAHEHVIE DTOTO KOAQ.

Crepynomee dYmMCJIO PaBHO 2
Crenywouee 4YuMCJIO PaBHO 4
Crenynomee 4MCJIO PaBHO 6
Crepypomee dWMCJIO PaBHO 8
Crepyomee ymciio paBHO 10

HauaTe c umcna 21

Crnenywmee 4YMCJIO PaBHO 23
Crepyomee d4mMcJO paBHO 25
Crenywomee 4ucJiO pPaBHO 27
Crepyomee dYucJoO paBHO 29
Crnenpywomee 4mMcijio paBHO 31
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Cbpocure B 0

Crnenywmee 4YMCIJIO PAaBHO
Crnenywmee 4YMCIJIO PAaBHO
Crnenywmee 4YMCIJIO PaBHO
Crnenywluee 4YMCIJIO PaBHO
Crnenywolmee 4YMCIIO PaBHO

0 o N O

HacnepnoBaHue nHtepcencon

Oannu uHTepdeiic MOXeT HacaeloBaTh Apyroyi. CHMHTaKCHUC HacAeAOBaHUA UHTePQEIicoB
Takol e, KaK 1 y Kaaccos. Korga B kaacce peaamusyercs oAUH MHTepc]>e171c, HacAeAyIOLINIT
APYTOii, B HEM AOAKHBI OBITH peaar30BaHBI BCe U/JeHBI, OIlpeJe]eHHbIe B IIeIIouKe Hacaeao-
BaHILT MHTep(ericoB, KaK B IIpUBeJeHHOM HIDKe ITpuMepe.

// Tpumep HacyemnoBaHus MHTepdbeicos.
using System;

public interface IA {
void Methl () ;
void Meth2 () ;

}

// B 6GaszoBet mHTepberc BiImoueHbe MeTomsl Methl () m Meth2 ().
// a B NpPOMUBBONHHIN MHTepbelc mnobamjieH ele OomovH meTonm — Meth3 ().
public interface IB : IA {
void Meth3();
}

// B 5TOM KJjlaCcCe LOJIXHEl OBITH peajiM30BaHEl BCe MeTonu MHTepdericoB IA m IB.
class MyClass : IB {
public void Methl () {
Console.WritelLine ("Peamm3oeare MeTonm Methl().");

}

public void Meth2 () {
Console.WriteLine ("PeanuzsoraTs MeTon Meth2().");

}

public void Meth3() {
Console.WriteLine ("PeanuzsoraTs MeTonm Meth3().");
}
}

class IFExtend {
static void Main () {
MyClass ob = new MyClass();

ob.Methl () ;
ob.Meth2 () ;
ob.Meth3 () ;
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Pagu MHTEepeca nonpo6y171Te YAaAUTH peaansanunio meroda Methl () u3 Kaacca MyClass.
210 npuBeser K orbKe BO BpeMsl KOMIUASILINA. Kak mnosicusiaocs patee, B A1000M Kaacce,
peaausyioriem MHTep(peI?[c, AOAXKHBI OBITH peaaun3oBaHbl BCE METOABI, OIpeeAeHHbIE B DTOM
MHTepq:veﬁce, B TOM 4MCA€ U T€, YTO HACAEAYIOTCS U3 APYTUX MHTep(I)eﬁCOB.

CoKpbITUE UMEH NpU HacnegoBaHUU uHTepcencon

Korga oaun MHTepc]>e171C HacAeayeT Apyroi, TO B IIPOU3BOAHOM MHTepcpeﬁce MOXXeT
OBITH OOBABAEH U/A€H, CKPBIBAIOINIT YA€H C aHAAOTMYHEIM UMeHeM B 6a3oBoM MHTepderice.
Takoe COKpBITHE MMEH MPOUCXOAMUT B TOM CAydae, ecAy YAeH B IPOU3BOAHOM MHTepdeli-
ce OOBABAAETCA TaKUM >Ke 0Opa3oM, Kak M B OaszoBom uHTepdeiice. Ho ecam me yxasaTsp
B OOBABAEHUN YJ€Ha ITPOM3BOAHOTO MHTepdelica KAI04eBoe CA0BO new, TO KOMIIMAATOP BbI-
AAcT COOTBETCTBYIOIIIee IIpeayIpeskaloliee cOOOIeHe.

fBHbIE peanu3auumn

Hp]/[ peaamsannun 4aeHa I/IHTede')eilca nMeeTcsl BO3MOJKHOCTb yKa3aTbhb €ro MM:1 NOAHO-
cmbio BMecTe C MMeHeM caMOTO MHTepdelica. B 9ToM caydae moaydaercs A6HAs pearusarjusl
uAena urmepgeiica, MAM IPOCTO A6HAs pearusauyus. Tax, ecan oObaBaeH uHTepdeiic IMyIF

interface IMyIF ({
int MyMeth (int x);
}

TO caeayioimasi ero peaan3anysl CINTaeTC: BIIOAHE AOHyCTI/IMOﬁZ

class MyClass : IMyIF ({
int IMyIF.MyMeth (int x) {
return x / 3;

Kax Bugure, npu peaausanun yaena MyMeth () MHTep(beﬁca IMyIF yKa3bIBAeTCs €ro
IIOAHOE MMsI, BKAIOYAIoIee B ce0s M ero I/IHTep(l)eIZCa.

Aast ABHON peaau3alun MHTepq)eﬁCHoro MeToJa MOTYT OBITH ABE HpuunHbLL. Bo-mepsrrx,
KOTAa MHTepQeTICHBII MeTO/, peaansyercs C yKa3aHMEM €ro IIOAHOTO VIMEHM, TO TaKOM Me-
TOJ, OKa3bIBAa€TCsl AOCTYIIHBIM He IT0CPeACTBOM 0OBEKTOB Kaacca, peaausyoero AaHHBIN
MHTep(1)e171c, a 110 MHTepq)eIZCHoﬁ ccprake. CaeaoBaTeAbHO, SIBHAs peaAm3alisl I103BOAsSET
peaansoBaTh MHTep(])eIZCHLHZ METO/, TaKUM o6pa30M, 9TOOBI OH He CTaA OTKPBLITHIM YA€HOM
KJacca, IpeAOCTaBAsSIOIIero ero peaamsaunio. VI Bo-BTOPBIX, B O4HOM KJacCce MOTYT OBIThH
peaan3oBaHbl ABa MHTepq)eﬂca C MeTozaMy, OOBSIBAEHHBIMU C OAVHAKOBBIMM MMEHaMU U
curHaTypamu. Ho HeogHO3HauHOCTh B JaHHOM cAydae YCTpaHAeTCs 6Aarozlap51 YKa3aHUIO
B MMEHaX DTUX METOAOB MX COOTBETCTBYIOIIMX MHTep(peﬂCOB. PaccMOTpuM KaXkAy10 U3 HTUX
ABYX BO3MOXKHOCTEN SIBHOW peaAn3anyy Ha KOHKPETHBIX IIpUMepax.

B npusejenHoM HuKe IpuMepe IIpOTpaMMBbl AeMOHCTPUPYeTCs MHTep(])eI?Ic IEven,
B KOTOPOM 00BABASLIOTCS ABa MeToa: IsEven () u Is0dd (). B epBOM U3 HUX OTIpeseasieT-
Cs1 YETHOCTH YICAQ, a BO BTOPOM — €r0 HEYETHOCTb. I/IHTep(beﬁc IEven 3aTeM peaausyercs
B Kaacce MyClass. HpM DTOM MeTO4 Is0dd () peaamsyercs siBHO.
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// PeanmsoBaTh UJIeH MHTepberca SBHO.
using System;

interface IEven {
bool IsOdd(int x);
bool IsEven (int x);

}

class MyClass : IEven ({
// SlBHas peammszauus. OOpaTyTe BHMMAHME HA TO, UYTO
// B3TOT UJIeH ABJIAE€TCH BaKPLITHM 10 YMOJIYAHMUI.
bool IEven.IsOdd(int x) {
1f ((x%2) != 0) return true;
else return false;

}

// OOBlUHas peanusauunsd,
public bool IsEven (int x) {

IEven o = this; // VHTepdelcHas CCbUIKA Ha BHBHBALUMUI OOBEKT.
return !o.IsOdd(x);

}

class Demo {
static void Main () {
MyClass ob = new MyClass();
bool result;

result = ob.IsEven (4);
if (result) Console.WriteLine ("4 - ueTHOe umcio.");

// result = ob.IsOdd(4); // Oumbra, uneH IsOdd mHTepderica IEven HemoOCTyIEeH
// Ho cnenymmmﬁ KOO HaIlMCaH BEPHO, IIOCKOJIBKY B HEM CHadajla CcOo3maeTcCHA

// wmHTepbeiicHas cceuika Tuna IEven Ha ofwekT kylacca MyClass,
// ®TOM cceuike BbI3HIBaeTca meTorn 1sOdd() .

IEven iRef = (IEven) ob;

result = iRef.Is0Odd (3);

if (result) Console.WriteLine ("3 — HeueTHOe umcjyo.");

a 3aTeM I1o

B pUBEAEHHOM BbIIlIE IpuMepe MeTo4 IsOdd () peaam3yeTcs sIBHO, a 3HAYUT, OH HEA0-
CTyIleH KaK OTKpPBITBIN 4JeH Kaacca MyClass. Hamporms, OH 40CTyIlleH TOABKO IO MHTep-
dericuont ccplake. VimeHHo IIOSTOMY OH BBI3BIBAETCSI IOCPEACTBOM II€PEMEHHON O CChLA0Y-
HOro Tnna IEven B peaausanum MeToga IsEven ().

Hrirxe mpuseaeH mpuMep IIpOrpaMMEl, B KOTOPON peaamsyloTcs ABa MHTepdeiica, Ipu-
geM B 000oMx mHTepdeiicax 00bsIBAsIeTCsI MeToa Meth (). baarogaps siBHOM peaamsanum uc-
KAIOYaeTCcsl HeOAHO3HAYHOCTD, XapaKTepHas A4 II0A0DHOM CUTyaruu.

// BOCHOJIb30BATBLCHA SABHOM peaiM3auven njid yCTPaHEeHUS HEOIHOSBHAUHOCTM.

using System;
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interface IMyIF A {
int Meth (int x);
t

interface IMyIF B {
int Meth (int x);

}

// OBa mHTepberica peanusywTcsa B kjacce MyClass.
class MyClass : IMyIF A, IMyIF B {
// PeammszoBarTb oba MmeToma Meth () gBHO.
int IMyIF A.Meth(int x) {
return x + X;

}

int IMyIF B.Meth(int x) {
return x * x;

}

// BuzeBaTh MeTOn Meth () no MHTepbelCHOM CCHUIKE.
public int MethA (int x) {
IMyIF A a ob;
a _ob = this;
return a ob.Meth(x); // BEBOB MHTepdercHoro Mmeroma IMyIF A

}

public int MethB(int x) {
IMyIF B b ob;
b ob = this;
return b ob.Meth(x); // BH3OB mMHTepdericHoro MeTonma IMyIF B

}
}

class FQIFNames {
static void Main () {
MyClass ob = new MyClass();

Console.Write ("Bu3zoB MeToma IMyIF A.Meth(): ");
Console.WriteLine (ob.MethA(3));

Console.Write ("BesoB MeToma IMyIF B.Meth(): ");
Console.WriteLine (ob.MethB(3));

Bor k KaKkoMy pe3yAabTaTy IIPUBOAUT BbIITIOAHEHVIE DTON IIporpaMmal.

Bersos MeToma IMyIF A.Meth(): 6
Bersos MeToma IMyIF B.Meth(): 9

AHaAu3upysl OpUBeAEHHBI Bblllle IpUMep HporpaMMbl, oOpaTUM IIpeXKae BCero BHIU-
MaHne Ha OAMHAKOBYIO CUTHATypy Meroga Meth () B obonx MHTep¢eﬁcax IMyIF A u
IMyIF B. Korga oba »Tmx mHTepdeiica peaausyiorcs B Kaacce MyClass, 444 KaXAOTO M3
HUX B OTAEABHOCTU DTO A€AAETCs SBHO, T.e. C YKa3aHMEM IIOAHOIO MMeHU MeToza Meth ().
A TIOCKOABKY SBHO peaAM3OBaHHBII METOJ MOXKET BBI3BIBATHCSA TOABKO ITO MHTep(eiicHOM
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CCBLAKE, TO B KaAacce MyClass cCO34alOTCA ABe TaKue CCBLAKM: OJdHa — AAsd MHTepderica
IMyIF A, a Apyras — Aas uHTepdeiica IMyIF B. VIMeHHO IO ®TMM CCBIAKaM ITPOVICXOAUT
oOparmieHre X 06beKTaM AaHHOTO KJAacca C I1eABIO BHI3BaTh METOABI COOTBETCTBYIOIIVMX MH-
TepdericoB, 61arogaps 4eMy U yCTpaHsAeTCsa HeOAHO3HaYHOCTb.

Bbi6op mexay nHtepcgencom n abecTpakTHbIM KIaccom

OAHa U3 CaMbIX OOABIINMX pr,ZLHOCTeIZ IIporpaMMMpOBaHNIsT Ha C# cocrout B npaBUAb-
HOM BI)I60pe MeXAy I/IHTep(l)EI?ICOM n a6CTpaKTHLIM KJZaCcCOM B TeX CAydasX, Korga Tpe6y-
eTCs OIINcCaThb Cl)yHKLH/IOHa/lI)HLIe BO3MOJKHOCTI, HO He peaamn3anuio. B HO,ZI,O6HI>IX caydasx
PEKOMEHAYETCSI IIPUACPKMBATHCA CAeAYIOIIero 061_]_[81‘0 IIpaBHnja: ecAym KaKoe-TO ITOHsTIe
MOJKHO OINcaTh C TOYKU 3PEHIT q)yHKLU/IOHa/H:HOFO Ha3Ha4vYeHMs, He YTOYHSISI KOHKpETHBbIe
AeTaan peaansanun, To caeayeTr MCIIOAb30BaTh I/IHTep(l)eﬁC. A ecan Tp66yIOTC}I HEKOTOphBIE
AeTaan peaansanny, To JaHHOe IIOHATE CAeAyeT IIPpeACTaBUTh a6CTpaKTHI)IM KAaCCOM.

CtaHpapTHble nHTepdencol ansa cpeabl .NET Framework

Aas cpeast NET Framework ompejeseHo HeMaao CTaHAQPTHBIX MHTePQEIICOB, KOTOPHI-
MJ MOXKHO IT0/Ab30BaThcsl B ITporpammax Ha C#. Tak, B mHTepderice System.IComparable
ompejeaeH MeTos CompareTo (), MPUMEHSAEMBIN AAs CpaBHEHM: OOBEKTOB, KOrja TpeOdy-
eTcs coDAAaTh oTHOoIIeHne mopsaaka. CTanazapTHble MHTEPQENCH SABASIOTCA TaKXKe BaK-
HOJ YacCTbIO KAACCOB KOAAEKIIUIA, IIPeAOCTaBASIOIINMX pa3AMYHbIE CPeACTBa, B TOM 4MCAe
CTeKU U OdepeAu, AAs XpaHeHWUs IeAbIX Tpynn obbekTos. Tak, B mHTepdeiice System.
Collections.ICollection ompeaeasaioTca PYHKIMU AAS BCEV KOAAEKI[UM, a B MHTEp-
C])eilce System.Collections.IEnumerator — cmocob OCA€A0BAaTEABHOIO o6pan_[eHM$1
K DAeMeHTaM KOAAeKIMN. DTN ¥ MHOTue Apyrue mHTepQelich nmoapobHee paccMaTpMUBaIOT-
cs1 B uactu Il gaHHOT KHUTH.

CTpyKTypbI

Kak BaM 404>XHO OBITH y>Ke M3BECTHO, KAAcChl OTHOCATCA K CCHIAOYHBIM THUIIaM JaHHBIX.
DTO O3HayvaeT, 9YTO OOBEKTH KOHKPETHOTO KAacca AOCTYITHHI ITO CCBLAKe, B OTAMYME OT 3Hade-
HUI ITPOCTHIX TUIIOB, AOCTYITHBIX HeIlocpeacTseHHO. Ho mHOTaa mpsMoit 4oCcTyIl K 0OheKTaM
KaK K 3HaYeHMM ITPOCTHIX TUIIOB OKa3hIBaeTCs IT0Ae3HO MMeTDb, HallpiMep, pajyl IOBBIIIe-
HuA 9PPeKTUBHOCTM IPpOorpaMMEL Beab KasKABI AOCTYII K 0OBeKTaM (Ja’ke CaMBIM MeAKVIM)
IO CCBIAKE CBs3aH C AOIMOAHUTEABHBIMU U3AEeP>KKaMI Ha pacxo/, BEIVMCAUTEABHBIX PeCcypcoB
¥ oIepaTMBHON MamATH. JAs pasperenns IoA00HBIX 3aTpyAHeHmii B C# mpeaycmoTpeHa
cmpykmypa, KOTopas IoA00Ha KAacCy, HO OTHOCHUTCS K TUITYy 3Ha4eHN:s, a He K CCBLAOYHOMY
THUILY AQHHBIX.

CTpyKTypBI OOBABAAIOTCA C IIOMOIIBIO KAIOUEBOTO CA0Ba struct U ¢ TOUKM 3PeHMsI CUH-
TaKcrca IoA00Hb KaaccaM. Hirke mpusesena obmas popma 0O bABAEHN CTPYKTYPBL:

struct mms : mHTepderice {
// OBBLABJIEHUA UJIEHOB

}

rAe mmMsa obo3HavaeT KOHKpETHOE M CTPYKTYPBI.
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Ognu CTPyKTyphl He MOIYT HacAeAOBaTbh ApPyIUe CTPYKTYpbl M KAAcChl UAU CAYKUThb
B KayecTBe 0a3OBBIX 445 APYIUX CTPYKTyp U KaaccoB. (Pasymeercsi, CTPYKTyphbl, KaK M BCe
ocraabHble TUIEL AaHHBIX B C#, HacaeayloT kaacc object.) Tem He MeHee B CTPyKType MOXK-
HO peaan3oBaTh OAVH MAU HECKOABKO MHTepQericoB, KOTOPHIe yKa3BIBAIOTCs ITOCAe VMMEH!
CTPYKTYPHI CIIIICKOM 4depe3 3anATyro. Kak 1 y Kaaccos, y KaxK40il CTPYKTYphl UMEIOTCSI CBOU
Y/JEHBbI: METOABI, 1045, MHAEKCATOPhl, CBOICTBA, OIlepaTOpPHLIE METOABL 1 COOBITHUA. B cTpyk-
Typax AOIIyCKaeTCsl TakKe OIpeseAsTh KOHCTPYKTOPEL, HO He AecTPyKTOphl. B To xe Bpems
AAsL CTPYKTYPBI HeAb3sl OIIpeAeAUTh KOHCTPYKTOpP, UCIOAL3yeMBbIil 110 yMOAYaHUIO (T.e. KOH-
cTpykTop 6e3 mapameTpos). /eao B TOM, YTO KOHCTPYKTOpP, BBI3BIBAEMBIN ITO yMOAYaHUIO,
orpeaeAseTcs AAs BCeX CTPYKTyp aBTOMaTUUeCKM U He IOAAeXUT M3MeHeHMIO. Takoii KOH-
CTPYKTOp WMHMIMAAWSUPYET MOAS CTPYKTYpHI 3HaueHMAMU, 3aJaBaeMbIMM II0 YMOAYaHUIO.
A TIOCKOABKY CTPYKTYpBl He IOAAeP>KUBAIOT HacAeJOBaHMe, TO MX YAEHBbI HeAb3sl yKa3blBaTh
Kak abstract, virtual mam protected.

OOTDeKT CTPYKTYpHl MOKET OBITh CcO3JaH C ITOMOIILIO OIlepaTopa new TaKUM Ke obpa-
30M, KaK 11 OOBEKT KAacca, HO B 9TOM HeT 0co00¥ HeoOxoaumMocTH. Bear Korja mcroabsyercs
oIepaTop new, TO BHI3BIBAETCS KOHCTPYKTOP, MCIOAb3yeMBIil IO yMOAYaHUIO. A KOrga sTOT
omepaTop He MCIO0AB3YeTCsI, OOBeKT MO-TIPeSKHEMY CO34aeTCsl, XOTA ¥ He MHUIMAAN3UPYeTCs.
B ®TOM Ccaydae MHUIIMAAM3AIINIO AI0OBIX YA€HOB CTPYKTYPHI IIPUAETCA BHIIIOAHUTH BPYIHYIO.

B mpusesgenHoM Hiuke mpumepe IIpOrpaMMBbl A€MOHCTPUPYETCs HPUMEHeHHUe CTPYKTY-
PBI 4451 XpaHeHUs nHPOPMAaIUM O KHUTe.

// TIpONEMOHCTPUPOBATH MNPVMEHEHUE CTPYKTYPH.
using System;

// OmnpenenmuTb CTPYKTYPY .
struct Book {
public string Author;
public string Title;
public int Copyright;

public Book(string a, string t, int c) {
Author = a;
Title = t;
Copyright = c;

// TpOINEeMOHCTPYPOBATHL IPMMEHEeHMEe CTPYKTYps Book.
class StructDemo
static void Main() {
Book bookl = new Book ("T'epbeptT lmanT",
"I[lonHe cnpaBouHMK 1o C# 4.0",
2010) ; // BHBOB gBHO 3aIaHHOTO KOHCTPYKTOpPAa
Book book2 = new Book(); // BHBOB KOHCTPYKTOPa [0 yMOJIUAHMUIO
Book boox3; // KOHCTPYKTOP He BHEI3HIBAETCSH

Console.WriteLine (bookl.Author + ", " +
bookl.Title + ", (c) " + bookl.Copyright);

Console.WriteLine () ;

if (book2.Title == null)
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Console.WriteLine ("UneHn book2.Title nyct.");

// A Tenepb BBeCTU MHOOPMALMIO B CTPYKTYypy book2.
book2.Title = "O OuBHEM HOBEIL Mup";
book2.Author = "Onmoc Xaxkcau";
book2.Copyright = 1932;
Console.Write ("CrpykTypa book2 renepr comepxwur:\n");
Console.WritelLine (book2.Author + ", " +

book2.Title + ", (c)" + book2.Copyright);
Console.WritelLine () ;

// Console.WritelLine (boox3.Title); // HeBepHO, STOT YJEH CTPYKTYPEH
// HyXHO CHauajla MHMLIUAIM3MPOBATH
book3.Title = "KpacHew mTopM";

Console.WriteLine (book3.Title); // Tenepb BEpPHO

HpI/I BBITIOAHEHUN DTOM IporpaMmbl I10Ay49aeTcCsa CAeAyIOH_U/HZ pesyabTar.

Tepbepr llunar, I[lojsHeE cnpaBounmk no C# 4.0, (c) 2010

Unen book2.Title mycT.
CrpykTypa bOOK2 Temepb COOEPXUT :
Onpmoc Xaxcmau, O OMBHEIY HOBHEM Mup, (c) 1932

KpacHel mTopM

Kak gemMoHCTpupyeT npuBeAeHHBIN BHIIIIE ITPUMeEp MPOTPaMMBI, CTPYKTypa MOXeT OBITh
VHUIMaAN3MPpOBaHa C IIOMOIIBIO OllepaTopa NeW A4 BBI30Ba KOHCTPYKTOpa UAM K€ ITyTeM
IIPOCTOTO OOBsABAEHMsI 0OOBeKTa. Tak, ecaAu MCIIOAb3YeTCs OIlepaTop NEW, TO MOAS CTPYKTYPBI
VHUIMAAU3UPYIOTCA KOHCTPYKTOPOM, BHI3BIBAEMBIM IO YMOAYaHMIO (B DTOM CAydae BO BCeX
IIOASIX yCTaHaBAMBAeTCA 3ajaBaeMoOe IO YMOAYaHUIO 3HaueHNe), MAM >Ke KOHCTPYKTOpPOM,
ompejeAseMbIM II0Ab30BaTeleM. A ecAy oOIlepaTOp New He UCIO0AB3YeTcCs, KaK DTO MMeeT
MECTO AASl CTPYKTYPHI boOk3, TO OOBEKT CTPYKTYpHl He MHUIMAAU3UPYETCsA, a €ro II0As
AOAKHEI OBITh YCTAaHOBAEHHI BPYIHYIO ITepeJ, TeM, KaK I10Ab30BaThCA AaHHBIM OOBEKTOM.

Koraa oana cTpykTypa IpucBanBaeTcsl 4pyroii, co3jaeTcst Kommus ee oobekTa. B aToM 3a-
KAIOUaeTcsl OAHO M3 TAaBHBIX OTAMYUII CTPYKTYPHI OT KaAacca. Kak moscHAAOCH paHee B DTOM
KHIUTe, KOTAa CChLAKa Ha OAVH KJaccC ITPUCBaMBaeTCsl CChIAKe Ha APYTON KaAacc, B UTOTE CChLAKA
B AeBOJI YaCTM OIlepaTopa ITpUCBaMBaHM YKa3bIBaeT Ha TOT >Ke caMBIif OOBEKT, 4TO U CChLAKA
B IIpaBoOJ ero yactu. A Korja repeMeHHas OAHON CTPYKTYpBHI IIpMCBaMBaeTCs IepeMeHHOI
APYTOUI CTPYKTYPHBI, CO34aeTCsl konus obbeKTa CTPYKTYPBI U3 IIpaBOil YacTU oIlepaTopa Ipu-
cBamBaHM:. PaccMOTpIM B KadecTse IIpMMepa CAeAyIONyIo IIPOorpaMMy.

// CKONMPOBATL CTPYKTYDPY .
using System;
// OnpenenuTs CTPYKTYPY .

struct MyStruct {
public int x;
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// TpPOmEeMOHCTPUPOBATL MNPMCBAMBAHUE CTPYKTYPH .
class StructAssignment {
static void Main () {
MyStruct a;
MyStruct b;

a.x = 10;
b.x = 20;

Console.WriteLine("a.x {0}, b.x {1}l", a.x, b.x);

a = b;
b.x = 30;

Console.WriteLine("a.x {0}, b.x {1}", a.x, b.x);

Bor k KaKoOMy pe3yabTaTy IIPUBOAUT BbIITIOAHEHNIE DTOU IIporpaMMBbl.

a.x 10, b.x 20
a.x 20, b.x 30

Kax nokaseiBaeT IpuBeA€HHBIN BBIIIE pe3yAbTaT, II0CAe IPUCBaMBaHIL
a = b;

IIepeMeHHbIe CTPYKTYPBI a U b IIO-TIPEXKHEMY OCTAaIOTCS COBEPINEHHO O6OCO6A€HHI)IMI/I,
T.€. IIepeMEeHHasI a He yKa3bIBaeT Ha IIepeMEeHHYIO b ¥ HUKaK He CBsA3aHa C Heﬁ, IIOMMMO TOTO,
9TO OHaA COAEP>KUT KOIINIO 3HAYEHIIT nepeMeHHoﬁ b. CI/ITyaLU/IH Oblaa OBI cCOBceM I/IHOI?I, ecan
OBl IepeMeHHbIe a U’ b OBLAUM CCHIAOYHOTO THUIIa, YKa3bIBasl Ha OOBEKTHI Oornpeael1eHHOTO KJaac-
ca. B xauectse npuMepa HIKe IIPUBeA€H BapMaHT npe,zu,m,ymeﬁ IIporpaMmbl, rae AeMOH-
CTPUPYETCA ITPpVICBarBaHlIe IIEPEMEHHBIX CChIAKIM Ha OOBEKTHI onpeAeAeHHOTO Kaacca.

// VIcmonb30BaTh CCBUIKM Ha OOBEKTH ONpPeleJjIeHHOTO KJjacca.
using System;

// CosmaTb kJjacc.
class MyClass {
public int x;

}

// TokasaTb IpKCBaMBaHME PAB3HHX OOBEKTOB HAaHHOT'O KJjacca.
class ClassAssignment {
static void Main() {
MyClass a = new MyClass();
MyClass b = new MyClass();

a.x 10;
b.x = 20;
Console.WriteLine("a.x {0}, b.x {1}l", a.x, b.x);

a = b;
b.x = 30;
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Console.WriteLine("a.x {0}, b.x {1}", a.x, b.x);

BrirmoaHeHue 9TOM IIpOorpaMMbl IIPUBOJAUT K CA€AYIOINEMY pe3yAbTaTy.

a.x 10, b.x 20
a.x 30, b.x 30

Kak Buanre, mmocae Toro Kak nepeMeHHas b OyaeT IpucBoeHa ITepeMeHHOI a, obe Iepe-
MEHHbIe CTaHyT yKa3bIBaTh Ha OAVMH M TOT >Ke OOBEKT, T.e. Ha TOT OODLEeKT, Ha KOTOPBIiT ITepBo-
Ha4yaabHO yKa3blBaJa IlepeMeHHasd b.

O Ha3Ha4YeHUU CTPYKTYp

B cBA3M C M3A0KEHHBIM BHIIIe BO3HMKAeT PEe3OHHBIN Bompoc: 3adyeM B C# BKaIOueHa
CTPYKTypa, ecAr OHa 00JajaeT 0olee CKPOMHBIMU BO3MOXXHOCTAMM, yeM Kaacc? OTBeT Ha
DTOT BOIIPOC 3aKAIOYaeTCsl B ITOBHIIIEHNM D(PQPEKTUBHOCTY ¥ IPOU3BOAUTEABLHOCTU IIPO-
rpaMM. CTPYKTYpBl OTHOCATCS K TUIIaM 3HadeHMI, M TIODTOMY UMHU MOXKHO OIIepUpOBaTh
HeTIOCPeACTBEeHHO, a He 1o cchlake. Cael0BaTeAbHO, 445 pabOTH CO CTPYKTYpOI BOOOIe He
TpeOyeTcsl IepeMeHHasl CCHLAOYHOTO THUITA, a BTO O3HadaeT B psje CAydaeB CYIeCTBEHHYIO
HKOHOMUIO OIlepaTUBHOM MmaMATH. boaee Toro, paboTa co CTpyKTypoIl He IPUBOAUT K YXYA-
IIIeHNIO ITPOU3BOAUTEABHOCTY, CTOAb XapaKTepPHOMY AAsd obOpamieHMs K OOBeKTy KJacca.
BeAb 40CTynI K CTPYKType OCYIIeCTBASETCA HeIoCpeACTBEeHHO, a K OOBeKTaM — IIO CCBLAKE,
ITOCKOABKY KAaCChl OTHOCATCS K AaHHBIM CCBIAOYHOTO Tuma. KocBeHHBIN XapakTep AOCTyIla
K oObeKTaM IIoJpa3yMeBaeT AOITOJHUTEAbHBIE U3JAEP>KKM BBHUMCAUTEABHBIX PeCypcoB Ha
Ka’KABI TaKOJ JAOCTYII, TOTAa KakK oDpallieHne K CTpyKTypaM He BJedeT 3a coDoil IToJ00HbIe
n3aep>xku. V BooOIre, ecau HY>KHO IIPOCTO COXPAHUTH TPYIIITY CBA3aHHBIX BMeCTe AaHHBIX,
He TpeOyIOImMX HacAeAOBaHMs ¥ ODpalleHMs IO CCBIAKE, TO C TOYKM 3PEHUs IPOU3BOAV-
TeABHOCTU A4Sl HUX Ay4Ille BEIOPaTh CTPYKTYPY.

Hirxe mpusejeH ellle OAMH TNIpUMep, A€MOHCTPUPYIOUIUIT IIpUMeEHeHNe CTPYKTyphl Ha
nmpakTuke. B »ToM mpumepe m3 004acTu 9AeKTPOHHOIN KOMMEPIIUM MMUTUPYETCs 3aIlich
Tpansakiun. Kaxaas Takas TpaH3aKI[us BKAIOYaeT B ceOs 3aro10BOK ITaKeTa, COoJAep>Kalliuit
HOMep M AAUHY IakeTa. [locae 3aro1oBka caeayeT HOMep cyeTa M CyMMa TpaH3aKIuu. 3aro-
AOBOK TIaKeTa ITpeACTaBAseT cODOV CaMOCTOSTEABHYIO eAMHUIy MHGpOpMalnuy, U ITOSTOMY
OH OpraHNU3YyeTCs B OTAEALHYIO CTPYKTYypy, KOTOpas 3aTeM JWCIIOAL3YeTCsA AAs CO3JAaHMUsA 3a-
IIICYU TPaH3aKIIUM UAY Ke MHPOPMaIVIOHHOTO ITaKeTa A1000T0 APYTOTO THIIA.

// CrpyKTyph yOOOHE IJiS TPYNNIMPOBAHMS HeOOJbUMX OOBEMOB IOAaHHHX .
using System;

// OnpenesuTs CTPYKTYypy [IakerTa.

struct PacketHeader ({
public uint PackNum; // HOMep nakera
public ushort PackLen; // mnmHa nakera

}

// VicnoJsib30BaTh CTPYKTypy PacketHeader msa co3maHuMsa BanuMcy TPAH3AKLUM
// B cbepe 3JIEKTPOHHOM KOMMEPLIMUN.
class Transaction {

static uint transacNum = 0;
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PacketHeader ph; // BBecTu crpykrypy PacketHeader B xjacc Transaction
string accountNum;
double amount;

public Transaction(string acc, double wval) {
// cosmaTb 3aroJIOBOK IakKeTa
ph.PackNum = transacNum++;
ph.PackLen = 512; // npomsBoJsibHAsS IJMHA

accountNum = acc;
amount = val;

}

// CHMUTVMPOBATL TPaH3AKLMO.

public void sendTransaction () {
Console.WriteLine ("Ilaker #: " + ph.PackNum +
", IOmmHa: " + ph.PackLen +
",\n Cuetr #: " + accountNum +

", Cymma: {0:C}\n", amount);

}

// TIpONEeMOHCTPUPOBATH MNPMMEHEHME CTPYKTYPH B BUIE NaKeTa TpPaH3aKLUMU.
class PacketDemo
static void Main() {
Transaction t = new Transaction("31243", -100.12);
Transaction t2 = newTransaction ("AB4655", 345.25);
Transaction t3 = newTransaction("8475-09", 9800.00);

t.sendTransaction () ;
t2.sendTransaction () ;
t3.sendTransaction ()

’

Bor x KaKOMy pe3yAabTaTy MOKET IIPMBECTN BRIIIOAHEHNE DTOTO KOJa.

Maxet #: 0, [Imuua: 512,
Cuer #: 31243, Cymma: ($100.12)

MakeT #: 1, Imnuua: 512,
Cuer #: AB4655, Cymma: $345.25

NakeT #: 2, IOmmuHa: 512,
Cuer #: 8475-09, Cymma: $9,800.00

Crpyktypa PacketHeader OKa3hIBaeTCs BIIOAHE IIPUTOAHON A4 (PpOPMUPOBAHUS 3aro-
0BKa ITaKeTa TPaH3aKINMM, ITOCKOABKY B Hell XPaHMUTCs O4eHb HeDOABIIToe KOANYEeCTBO JaH-
HBIX, He MCIOAB3YyeTCsl HacAeiOBaHMe M JaXke He cogeprkaTcsa Metoanl. Kpome Toro, pabora
CO CTPYKTypoll PacketHeader He BaedeT 3a CcO0O0JI HUKAKMX AOMOAHUTEABHBIX U3AEPXKeEK,
CBA3AHHBIX CO CCBIAKaMM Ha OOBEKTH, YTO BechMa XapaKTepHO Aas Kaacca. CaeaoBaTeabHO,
CTPYKTYpy PacketHeader MOHO MCIOAB30BaTh A 3aIMCK AI0DOM TpaH3aKIWM, He CHIU-
>kas 9P PeKTMBHOCTH JaHHOTO IIpoliecca.
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/1000mBITHO, 4To B C++ TakKe MMEIOTCSI CTPYKTYPH U JCIIOAB3YeTCs KAIOYeBOoe CAOBO
struct. Ho ®Tu cTpykTypsl oTAngaiorcs ot Tex, uto umerorcsa B C#. Tak, B C++ cTpykTypa
OTHOCUTCSI K TUITy KAacca, a 3HaUMUT, CTPYKTypa M KAacC B 9TOM sI3bIKe ITPaKTUYeCK! PaBHO-
LIEHHBl ¥ OTAMYAIOTCs APYT OT Apyra AMILb AOCTYIIOM IO YMOAYaHUIO K X YA€HaM, KOTOphle
OKa3BIBAIOTCS 3aKPBITBIMU AAS KAacca M OTKPBITEIMU 4451 CTPYKTyphl. A B C# cTpyKTypa OT-
HOCHUTCS K TUITy 3Ha4eHMI, TOTAa KaK KAacC — K CCHLAIOYHOMY THILY.

MepeuncneHus

Ilepeuucaerue mpeAcTaBAsieT cOOOV MHOXKECTBO MMEHOBAHHBIX 11€10YVMCAEHHBIX KOHCTAHT.
INepeuncaAuMEI TUI AQHHBIX OOBABASIETCSA C TIOMOIIBIO KAIOYEBOTO CA0Ba enum. Hiske mpu-
BeeHa obmrast popma OOBsIBAEHNUS ITepedVICAEHIL:

enum uMs {CHMCOK NEepeuyrCjIeHUA};

rAe yMst — DTO UM THUIIA TTePedNCACHNs, a COMCOK I[1epPeYMCIIeHNs — CIUCOK MASHTUPN-
KaTOPOB, pa3AeAsIeMBbIil 3aIlATEIMIL.

B mpuseseHHOM HIDKe IIpuMepe OOBABASETC IepedncaeHne Apple pa3AMIHBIX COPTOB
s10.10K.

enum Apple { Jonathan, GoldenDel, RedDel, Winesap,
Cortland, McIntosh };

Caeagyer 0cobo TOAUEpKHYTH, 4TO KaXKJasd CUMBOAMYECKM OOO3HavyaeMas KOHCTaHTa
B IlepedriCAeHMI VMeeT Ileloe 3HadyeHue. TeM He MeHee HesBHBIe IIpeoOpa3oBaHMs IIepe-
YMCAMMOTO THUIIAa BO BCTPOEHHBIE IleAOducAeHHble Tuilel U oopatHo B C# He ompeaeaeHsl,
a 3HA4YNUT, B IIOAOOHEIX cAydasx TpeOyeTcs sBHOe ITpubejeHme tuios. Kpome Toro, mpuse-
AeHMe TUIIOB TpeOyeTcs IpU IpeoOpa3oBaHMM ABYX IepedmcAMMEBIX Turos. Ho mockoasKy
ITepeuncAeHnsl 0O003HAYaIOT IleAble 3HaueHINs, TO X MOXXHO, HallpuMep, MCII0Ab30BaTh A
yIpaBAeHI:s OIlepaTOpoM BeIOOpa switch mam e onepaTopom nmkaa for.

Aast XaXXa0il IocAeAyIoell CUMBOAMYECKM O00O3HauaeMOJ KOHCTAaHThI B IlepeurCAeHNI
3ajaeTcs lledoe 3HadeHMe, KOTOpoe Ha eAMHUIly Ooabllle, 4yeM y IIpeAblAylleil KOHCTaHTHI.
ITo ymMoA4aHMIO 3HaueHMe IIEPBON CMMBOAMYECKN OOO3HaYaeMOll KOHCTAHTHI B Ilepedrice-
HuM pasHO Hyaw0. CaegoBaTeabHO, B IIpUBEJAEHHOM BBHIIIE IIpUMepe HepeducleHus Apple
KoHCTaHTa Jonathan paBHa Hy4lO, KOHCTaHTa GoldenDel — 1, xoHcTaHTa RedDel — 2
UT.A.

JoCTyIl K yaeHaM IlepeuMCAeHNsl OCYIeCcTBASeTCsl 110 MMeHM MX TUIIa, I10CAe KOTOPOTo
caeAyet oneparop-Touka. Harmpumep, mpu BeimoaseHnn ¢pparMeHnTa Koja

Console.WritelLine (Apple.RedDel + " mMeeT 3HaueHue " +
(int)Apple.RedDel) ;

BBIBOAMTCS CA€AYIOIINI pe3yAbTarT.
RedDel mmeeT sBHaueHue 2

Kak moxassIBaeT pe3yabTaT BBIITOAHEHN PUBeAEHHOTO BhIIIe ¢pparMeHTa KOAa, A4S BBI-
BOJa II€PeUMCAMMOrO 3Ha4eHMsI UCIOAb3yeTcs ero uMs. Ho gas moayuyenus Toro sHaueHums
TpeOyeTcs mpeaBapUTeAbHO IPUBECTH €ro K TUITY int.

Huxe npuseseH npumep IporpaMmbl, AeMOHCTPUPYIOLIMI IIpMMeHeHUe Ilepeulcae-
HIs Apple.
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// TpONEeMOHCTPMPOBATL [IPUMEHEHMEe [ePeuyCIIeHNs .

using System;

class EnumDemo {
enum Apple { Jonathan, GoldenDel, RedDel, Winesap,

Cortland, McIntosh };

static void Main () {
string[] color = {
"xkpacHEM",
"xenTen",
"xkpacHEM",
"xpacHEM",
"xkpacHEM",
"KpaCcHOBATO—-3eJIeHE"

Apple 1i;

// OBOBABUTL [EPEMEHHYK [NePeUMCIIMMOTO TUIla

// VICHOJIL30BATH MNEPEMEeHHYHn 1 IJid LUMKIUYECKOTO
// ofpalleHus K uYJjieHaM [1ePeuMCJIeHUS.

fo

Console.WriteLine (i +

r(i =

Apple.Jonathan; i <= Apple.McIntosh; i++)

vMeeT 3HaueHue " + (int)i);

Console.WriteLine () ;

// Jlcrnosib30BATH InepeumciyieHre nJjid MHIOEKCUMPOBAHMA MacCCHMBA.

fo

r(i =

Apple.Jonathan; i <= Apple.McIntosh; i++)

Console.WritelLine ("UBeT copra " + i + " — " +

color[ (int)i]);

Hixe TIpUBEAEH pe3yAbTaT BhIIIOAHEHII DTOM IporpaMMBI.

Jonathan mmeer sHaueHue 0
GoldenDel wmmeeT 3HaueHume 1
RedDel mMeeT 3HaueHUue 2
Winsap mMeeT 3HaueHue 3
Cortland mMmeeT 3HaueHue 4
McIntosh mmeeT sBHaueHue 5

IBeT
IBeT
IBeT
IBeT
IIBeT
IBeT

Obparute

copra
copTa
copra
copra
copra
copra

Jonathan - KpacHHM

GoldenDel - XeJITHM

RedDel - xpacHBI

Winsap - KpacHEBIM

Cortland - KpacCHEHM

McIntosh - xpacHOBaTO-3E€JIEHHIM

BHIMAaHIE Ha TO, KakK IIepeMeHHas Tuma Apple ymIpaBaser

nukidamMu for.

3HaueHMsI CUMBOANMYECKN ODO3HAYaeMbIX KOHCTAHT B epedncAeHnn Apple Ha4YVMHAIOTCA C
HyZAs51, TIODTOMY MX MO>KHO MCIIOAb30BaTh A5l MHAEKCHUPOBAHNMS MaCCHUBa, 9TOOBI IIOAYYINTh
OBET Ka’XJ40To copTa s10A0K. OGPaTI/ITe TaK>Ke BHIUMaHIVIE Ha HeOGXOAI/IMOCTL IIpOn3BOANTDH
nIpuBeA€HNE TUIIOB, KOrJa IIepedlCcAVIMOe 3HadeHle JICIIOAB3YeTCI AAS MHAEKCUPOBaHNS
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maccusa. Kak ymommuazocs seime, 3 C# He IpelycMOTpeHBLI HesBHBIE ITpeoOpa3oBaHIs
MIepeunCAVMEIX TUIIOB B I[eJ0YMCA€HHbIe U OOpaTHO, ITODTOMY AAs DTON Ijeanm TpeOyeTcs
SIBHOE IIpUBeAeHle TUIIOB.

U eme ogHo 3aMmevaHue: Bce IepeurCAeHNs] HeSBHO HacAeAyIOT OT Kaacca System.Enum,
KOTOPBIN HacaeAyeT OT Kaacca System.ValueType, a TOT, B CBOIO odepeab, — OT Kaacca
object.

MHnumanunsauma nepe4yucneHuns

3HaueHNe OAHON MAV HECKOABKUX CUMBOAMYIECKN ODO3HAYaeMBIX KOHCTaHT B IIepednc-
AeHIM MOHO 3ajaTh C IIOMOIIbIO MHUIIMaAK3aTopa. Jas 9TOro 40CTaTOUYHO yKasaTb I1ocAe
CUMBOANYIECKOTO OOO3HaUeHUsI OTAEABHOV KOHCTaHTBI 3HAaK paBeHCTBA U IleA0e 3HadeHUe.
Kaxkaoit nmocaeayionieii KOHCTaHTe IIpUCBalBaeTcsl 3HadeHMe, KOTOpoe Ha eAUHUITy GoabIie
3HaYeHMSI IIpeAbIAyIleil MHUIIMAAM3UPOBAHHON KOHCTaHTH. Hampuwmep, B IpuBeseHHOM
HIKe parMeHTe Koda KOHCTaHTe RedDel mpucBamBaeTtcs 3HageHue 10.

enum Apple { Jonathan, GoldenDel, RedDel = 10, Winesap,
Cortland, McIntosh };

B urore Bce KOHCTAHTHI B nepedrcAeHNN IIPMHNMaIOT ITPUBEAEHHbIE HVIDKEe 3HAYEeHII.

Jonathan 0
GoldenDel 1
RedDel 10
Winesap 11
Cortland 12
Mclintosh 13

Yka3zaHue 6a30BoOro Tuna nepeyncrieHus

ITo ymoaganmio B KadecTse 0a30BOTO AJAs ITepedMCAeHNII BRIOMpaeTcs TUI int, TeM He
MeHee ITepedyncieHrie MoXeT OBITh CO34aHO AI0DOTO 11eA0YNMCAEHHOTO THUITA, 3a MICKAIOYeHNI-
eM char. /Aas Toro 4roOBl yKa3aThb APYTOil TUII, KpOMe int, 4OCTaTOYHO IIOMECTUTH DTOT
TUI TOCAe MMeHM IepedlCAeHNs], OTAeAUB ero gsoeTouneM. B kauectse nmpumepa HuKe 3a-
Aaetcs Tuil byte a4as nepedmncaeHns Apple.

enum Apple : byte { Jonathan, GoldenDel, RedDel,
Winesap, Cortland, McIntosh };

Tenepy KoHcTaHTa Apple.Winesap, HaIpuMep, UMeeT KOAMYECTBEHHOe 3HauyeHUe TUIla
byte.

I'IpumeHeHue nepequcneva

Ha mepBslit B34 IepedricAeHNsI MOTYT IIOKa3aThCs AIOOOIBITHEIM, HO HE OY€Hb HYXK-
HpIM ®aeMeHTOM C#, HO Ha caMOM geae 3TO He Tak. Ilepeuncaenus odeHb IOA€3HBI, KOrZa
B IporpaMmme TpeOyeTcsl OAHA AV HECKOABKO CIIEIIMAaAbHBIX CMMBOANYECKN OOO3Ha4aeMBIX
KOHCTaHT. JomycTuM, 9T0 TpeOyeTcs HamlmcaTh IIPOTpaMMy A4S YIIpaBAEHM: A€HTOM KOH-
Beliepa Ha ¢abpuke. JAs 9TOM IeAM MOXKHO CO34aTh MeTO4 Conveyor (), IPMHUMAIOIINIL B
KayecTse IIapaMeTpoB cAeAylolye KOMaHAbpl: “crapr”, “cron”, "snepea” u “Hasaa”. Bmecro
TOTO 4TOOHI IlepeJaBaTh MeTOAy Conveyor () IeAble 3HaueHNs, Halpumep, 1 — B KauecTse
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KOMaHABl “crapr”, 2 — B KayecTBe KOMaHAbI “CTOI” U TakK Adlee, YTO YpeBaTo OLInOKamu,
MO>KHO CO34aTh II€pedricAeHIe, YTOOBI IIPUCBOUTh DTUM 3HAUEHUSM COAep>KaTeAbHbIE CUM-
BoAMYecKye obo3HaueHns1. Hike npuBeseH npumMep puMeHeHnsI TAKOTO IT0AX0AA.

// CEHMUTUPOBATL yIpaBJIEHME JIEHTOM KOHBeMepa.
using System;

class ConveyorControl {
// TlepeuncauTbh KOMAaHIE KOHBEMepa.
public enum Action { Start, Stop, Forward, Reverse };

public void Conveyor (Action com) {
switch (com) {

case Action.Start:
Console.WritelLine ("3anycTuTrs koHBeMep.");
break;

case Action.Stop:
Console.WritelLine ("OcTaHOBUTL KOHBeMep.") ;
break;

case Action.Forward:
Console.WritelLine ("llepeMecTuTs KOHBelep Brepen.");
break;

case Action.Reverse:
Console.WritelLine ("llepeMecTuTs KOHBelNep Hazan.");
break;

}

class ConveyorDemo {
static void Main () {
ConveyorControl ¢ = new ConveyorControl() ;

c.Conveyor (ConveyorControl.Action.Start) ;
c.Conveyor (ConveyorControl.Action.Forward) ;
c.Conveyor (ConveyorControl.Action.Reverse) ;
c.Conveyor (ConveyorControl.Action.Stop) ;

Bor k KaKOMy pe3yabTaTy IPUBOAUT BBRIITIOAHEHVIE DTOTO KOJa.

3anyCTUTb KOHBEMED.
[lepeMeCTUTb KOHBEMEp BIepen.
[lepeMeCTUTh KOHBEMep Has3amn.
OCTaHOBUTHL KOHBEMEP.

Metoga Conveyor () NpWHMMaeT apryMeHT TuIa Action, M IIOSTOMY €My MOTYT OBITh
IepejaHbl TOABKO 3HaueHUs, olipejeaseMble B IlepeuncaeHuu Action. Hampumep, Hioxe
IpuBeJeHa IIOIIbITKA IlepeAaTh MeToly Conveyor () 3HaueHue 22.

c.Conveyor (22); // Oumbka!

Dra crpoka Koga He OyJeT CKOMIIMAMPOBAHA, IOCKOABKY OTCYTCTBYeT IIpejBapuTeab-
HO 3ajJaHHOe IIpeoOpas3oBaHMe THUIIa int B HepedMcAMMEBIN Tun Action. Vimenno sTo u
MpensATCTBYeT Ilepejade HeINpaBMALHBIX KOMaHA MeTogy Conveyor (). Koneuno, Ttakoe
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npeoOpa3oBaHMe MOXKHO OpPTaHM30BaTh MPUHYAUTEABHO C IIOMOINBIO IPVBEAEHISI TUIIOB,
HO ®TO OBIA0 OB TpejHaMepeHHBIM, a He CAyJalHBIM MAU HEYMBIIIAEHHBIM JeVICTBVEM.
KpoMe TOro, BepOATHOCTh HEYMBIIIAEHHON Ilepejaul I0Ab30BaTeleM HeNpPaBUABHBIX KO-
MaH/ MeToAy Conveyor () CBOAUTCSI ¢ MMHUMYMY 04arojapsi TOMY, 4TO ST KOMaHABI 000-
3HAYeHBI CMMBOAMYECKVIMI IMEHAMM B II€PedMCACHNI.

B nmpusesenHoM Bblllle IIpuMepe oOpalltaeT Ha ceOs BHMMaHUeE ellle OAHO MHTepecHoe
0DCTOSATEABCTBO: TTEPEUNCAUMEIN TUIT VICITOAB3YeTCA AAs yIIpaBAeHM: OllepaTOpoM switch.
Kax ynmommuaaoch Bplllle, IepeuMCAEHNs OTHOCATCS K IeAOYMCAEHHBIM THUIIaM JaHHBIX,
U IIOSTOMY MIX BIIOAHE AOIYCTMMO JCIIOAb30BaTh B olepaTope switch.






ObpaboTka ncknto4

CKAIOUUMEADHAS. CUMYayis, MAU IPOCTO MCKAIOUEHNe,
IIPOMCXOAUT BO BpeMs BhIIOAHeHM:. Vcrioansys moa-
crcTeMy oOpabOTKM MCKAIOUMTEABHBIX cuTyanmii B C#,

MOXHO o0OpabaThIBaTh CTPYKTYPMPOBAaHHBIM 1 KOHTPOAM-

pyeMbIM 0Opa3oM OmMOKM, BOSHMKAIOIINE IIPU BBIIIOAHEHNMN

mporpaMMsbl. [1aBHOe IpemMyIecTBO 0OpPabOTKM MCKAIOUM-

TeABHBIX CUTYaL[UIl 3aKAI0YAeTCsI B TOM, YTO OHA I103BOASIET aB-

TOMaTU3UPOBaTh IOAydeHMe OOABINeN JacTu Koja, KOTOPHIN

paHbIlle IIPUXOANAOCH BBOAUTH B AIO0YIO KPYIIHYIO IIpOrpaM-

My BPYYHyIO Aas oOpaboTkm ommubok. Tak, ecam mporpamma

HaIycaHa Ha s3bIKe IpOrpaMMUpOBaHus Oes 00pabOTKM mc-

KAIOUUTEABHBIX CHUTyalllii, TO IIpU HeyJauyHOM BBIIIOAHEHNMN

METOJ0B IIPUXOAMUTCS BO3BpaIlaTh KOABI OIINOOK, KOTOphIe He-

00XOAMMO IIPOBEPATh BPYYHYIO IIPM Ka’KAOM BBI30BE MeTOJa.

DTO He TOABKO TPYAOEMKMIL, HO M UpeBaThlli OIMMOKaMU ITpoO-

mecc. O6pabOTKa MCKAIOUMTEABHBIX CUTYallMIi paljliOHaAU3U-

pyeT Bech mporjecc 00pabOTKM OMIMOOK, ITO3BOAAA OIIPeAeAUThH

B IIporpaMMe 010K KOJa, Ha3bIBaeMBINI 00pabOmHuukoM UCKAIO-

YeHUil ¥ BBITOAHSIOIIMIICS aBTOMATUYECKM, KOIAa BO3HUKaeT

ommobKka. Jro m3baBAseT OT HEOOXOAVIMOCTH IPOBEPSTH BPYyY-

HYIO, HACKOABKO yAAYHO MAV HeyAadHO 3aBepIllach KOHKPeT-

Has omepanus anbo BLI30B MeToAa. Ecam sBosHmkHeT ommbOka,

oHa Oyaer obpaboTaHa COOTBETCTBYIOIIUM oOOpa3oM 06paboT-

9IKOM OIIMOOK.

ObpaboTka MCKAIOYUTEABHBIX CUTyaIluii BaXXHa eIlle M IIO-
Tomy, uto B C# ompeseseHbl CTaHAAPTHBIE MCKAIOUEHUS A4
TUITNYHBIX HpOI’paMMHI)IX OH_II/I6OK, HaHpI/IMep AeZeHre Ha
HyAb MAM BBIXOJ MHAEKCa 3a TpaHMIBI Maccusa. /Jas pearu-
poBaHMsI Ha ITOA0OHBIE OIIMOKM B IIPOrpaMMe AOAXKHO OBITh
OpTaHM30BaHO OTCAEXUBaHME U 0OpabOTKa COOTBETCTBYIOIIX
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JICKAIOYUTEABHBIX CI/ITyaLU/HZ. Bezu, B KOHEYHOM c4HeTe A4 YCIIENIHOTO IPpOrpaMMMPOBAHIIL
Ha C# H606XO,Z|,I/IMO Hay4IMTbhCsI yMeAO I10Ab30BaTbhCiI HOACI/ICTGMOIZ O6pa6OTKI/I VICKAIOYM-
TE€AbHBIX CI/ITyaLH/[f/I.

Knacc System.Exception

B C# uckaiodyeHus: mpeacraBaeHBl B BUAe KaAacCcoB. Bce KaacChl MCKAIOUEHUI J0AXKHBI
OBITH IIPOU3BOAHBIMU OT BeTpoeHHOro B C# kaacca Exception, SBASIOIIETocs: 4acTbiO IIPO-
cTpaHcTBa UMeH System. CaegoBaTeabHO, BCe MCKAIOUEHUs SBASIOTCA IIOAKAaccaMM KaAacca
Exception.

K YMCAY CaMbIX Ba’KHBIX II0AKAACCOB Exception OTHOCUTCS Kaacc SystemException.
VimenHo oT 9TOro Kaacca sABASIIOTCS IIPOM3BOAHBIMY BCe MCKAIOUEHIs], TeHepupyeMble UCII0A-
ustiontteit cucremornt C# (t.e. cucremoit CLR). Kaacc SystemException Huuero He A0DaBasieT
K Kaaccy Exception, a IpOCTO onpeaeaseT BepIIMHY MepapXUM CTaHAAPTHBIX UCKAIOUEHUIA.

B cpeae .NET Framework ompejeseHO HeCKOABKO BCTPOEHHBIX MCKAIOYEHMUI, SBASIO-
LIMXCsl IPOM3BOAHBIMM OT KAacca SystemException. Hampumep, npu momeiTke BbIIIOA-
HUTbL JeJeHMe Ha HyAb IeHepupyeTcs MCKAIoueHne DivideByZeroException. Kak 6y,Z|,€T
oKa3aHO gaaee B dTou raaBe, B C# MOXKHO co3zaBaTh COOCTBEHHBIE KAAaCCHl MCKAIOUYEHMIII,
POU3BOAHBIE OT KAacca Exception.

OcHOBbI 00PaBGOTKN UCKMIOYUTENbHbLIX CUTYaLUN

ObpaboTka MCKAIOUNTeABHBIX cuTyanuii B C# opraHu3yeTcsl ¢ ITOMOIIBIO YeTHIpeX KAIO-
YeBBIX CAOB: try, catch, throw u finally. Ounu o6pa3y10T B3aMOCBSI3aHHYIO TTOACUCTEMY,
B KOTOPOJ NpNUMeHeHNe OJHOTO M3 KAIOUEeBHIX CAOB IIOApPa3yMeBaeT IpMMEeHeHMe Jpyroro.
Ha mporskeHnm Bcell ®TOV TAaBbl Ha3HaueHMe M ITpPUMeHeHMe Ka’KAOTO U3 YIOMSHYTBIX
BBIIIe KAIOUEBLIX CA0B OyJeT pacCMOTPeHO BO Bcex IogpodbHoctsax. Ho mpexae nHeodbxoanmo
AaTb ofIlee IpeAcTaBAeHNe O POAM KakAOTO U3 HUX B 00pabOTKe MCKAIOUNTEABHBIX CUTYya-
it ITosToMy HIUKe KpaTKO OIVICaH MIPMHITUATI X AeVICTBIL.

OmnepaTopsl IporpaMMEl, KOTOphle TpeOyeTcsl KOHTPOAMPOBaTh Ha IOsABAEHME MCKAIOYe-
HUI, 3aKAI09a10TCs B 640K try. Ecan BHyTpy 640Ka try BO3HUMKaeT MCKAIOYNTeAbHas CUTYa-
LV, 2eHepupyencs MCKAIOYeHre. DTO MCKAIOYeHMe MOXKeT OBITh IepexBadeHo M oOpaboTaHO
KaKMM-HIOYAb pallffoHaABHBIM CIIOCOOOM B KOAe IIPOrpaMMEI C ITOMOIILIO oIlepaTropa, 06o-
3HauaeMOTO KAIOYeBBIM CA0BOM catch. VIckaioueHns, BO3HMKAIOIIVeE Ha YPOBHE CUCTeMBE,
TeHepUPYIOTCA MCTIOAHSIONIEN CUCTeMOI aBTOMaTHdecKu. A A4s TeHepMpOBaHUsA MCKAIOYe-
HUI BPY4YHYIO CAYKNUT KAIO4eBoe CA0BO throw. /10007 KOA, KOTOPHIT A0AXKeH OBITH Herpe-
MEHHO BBIIIO/HEH I10C/€e BBIXOJa 113 610Ka try, ToMemnaeTcs B 040K finally.

MpumMeHeHWe Napbl KNKOYEBLIX CIOB try U catch

OcHoBY 00pabOTKM MCKAIOUNTeABHBIX cuTyaruii B C# cocTaBasgeT Mmapa KAIOYEBBIX CA0B
try m catch. DTu KalOUeBBIe CA0Ba AEVICTBYIOT COBMECTHO U He MOTYT OBITh VICITOAb30BaHBI
roposns. Hixe mpusesena obmas popma onpegeaenus 640Kos try/catch gas obpabor-
K MICKATOYNTEABHBIX CUTYyaruii:

try |
// BJOK KOIa, NPOBEpPsEeMHll Ha Hajauumue OoumnboK.

}
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catch (ExcepTypel exOb) {
// OBpaboTumk MuCkJIoUeHMus Tuna ExcepTypel.

}
catch (ExcepType2 exOb) |

// OBpaboTumk MCkIOUeHMs Tuna ExcepTypel.

}

rae ExcepType — BTO TUII BO3HUKAIOIIEN McKAounTeapHou cutyanun. Koraa uckamouenue
reHepupyeTcs oIepaTOpoOM try, OHO IepexBaThIBaeTCsl COCTaBASIOIIMM eMy Ilapy olepa-
TOpOM catch, KOTOpEII 3aTeM oOpabaTblBaeT STO MCKAIOUeHMe. B 3aBuUCHMMOCTM OT TUIIa
JMCKAIOUYEHNUsI BBIITOAHSETCS M COOTBeTCTBYIOIIMiA omneparop catch. Tak, ecam TuIbl reHe-
PUPYeMOTO MCKAIOUEHMSI U TOTO, UTO YKa3blBaeTCs B OIlepaTope catch, COBIIagaiOT, TO BhI-
IIOAHAETCA MMEHHO STOT OIepaTop, a Bce OCTaAbHBle Ipolyckaiorcsa. Koraa mckarouenue
IepexsaThIBaeTCsl, IIepeMeHHasl MCKAIOUeHNs exOb I0AydaeT CBOe 3HaueHue.

Ha camoM geae ykasbIBaTh IlepeMeHHYIO exOb HeoOs3aTeabHO. Tak, ee HeoOsA3aTeABHO
yKa3bIBaTh, ecAy 0OpabOTIMKYy MCKAIOUeHNI He TpeOyeTcsl AOCTYN K OOBeKTy MCKAIOYeHUs,
4yTO OBIBaeT 40BOABHO 4acTo. Jas 06pabOTKM MCKAIOUeHMsl AOCTaTOYHO U ero Tuma. VimenHo
IOTOMY BO MHOIMX IIpMMepax IpOorpaMM, IIPUBEACHHLIX B 9TON IJaBe, IlepeMeHHas exOb
OITyCKaeTCs.

Caeayet, 0aHaKO, MMETE B BUAY, YTO eCAM MCKAIOUYeHle He TeHepupyeTcs, To 610K orepa-
TOpa try 3aBepIIaeTcsl Kak OOBIYHO, M BCe ero OoIlepaTopHl catch mpormyckaoTcs. Brmoane-
HIe TIPOTpaMMBI BO30OHOBASETCs C ITePBOTO OIlepaTopa, CAeAyIOIero Iocle 3aBepIiaole-
ro oneparopa catch. Takum obpaszom, orepaTop catch BBIITOAHAETCA ANIID B TOM CAydae,
€CAU reHepupyeTCcs UCKAIOUeHNe.

MpocTon npumep o6paboOTKN UCKNIOYUTENIBHON CUTYaLIUK

PaccmoTpuM mpocToil mpuMep, AeMOHCTPUPYIOUIUII OTCAeXMBaHME M IepeXBaTbhiBaHIe
nckarodenns. Kax BaM 404>XHO OBITH y>Ke M3BECTHO, IIOIBITKA MHAEKCUPOBaTh MacCUB 3a €ro
TpaHUIlaMU TIpUBOAUT K omubke. Koraa BosHmkaer nogobnas ommbka, cucrema CLR rene-
pupyetr nckarodenne IndexOutOfRangeException, KOTOpoe OIlpeseAeHO KaK CTaHAapT-
Hoe aas cpeapl .NET Framework. B mpuBesennoi HuKe IporpaMMe TaKoe MCKAIOUEHIe
TeHepUpyeTCsl HAMEePEeHHO U 3aTeM IlepexBaThIBaeTCsl.

// TpOoneMOHCTPUPOBATE 0O0PaBOTKY MCKJIIOUMUTEJIEHOM CUTYALA.
using System;

class ExcDemol ({
static void Main () {
int[] nums = new int[4];

try |
Console.Writeline ("Io TeHepMPOBAHMS MCKJIOUYeHUs.");

// CreHepMpOBaTb MCKJIOUEHME B CBS3M C BHXOIOM MHIEKCA 3a I'PaHMLE MacCUBA.
for(int i=0; 1 < 10; i++) {
nums [1] = 1i;
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Console.WriteLine ("nums[{0)]: {1}",i,nums[i]);

Console.WritelLine ("He nomjiexuT BuBOOY") ;

catch (IndexOutOfRangeException) {
// TlepexBaTUTb MUCKJIIOUYEHUE .
Console.Writeline ("VMHImexC BrIIEJ 3a TPaHMULE MaccuBal");

}

Console.WritelLine ("llocye ©OJyioka nepexBaTa MCKIOUeHMI.");

HpI/I BBITIOAHEHUU DTOM IIpOrpaMMmal I10Ay49aeTcsa CAeAyIOIJ.U/If/l pesyabTar.

Jo T€HEPMPOBAHMA MCKJIIOUYEHMA.

nums [0]: O
nums[1]: 1
nums [2]: 2
nums [3]: 3

VlHOeKC BHIIEJI 3a TPaHMULE MaccuBa !
[locyie GJjioka IepexBaTa MCKJIINUEHN .

B sganHOM mpuMepe MaccuB nums THIIA int COCTOMUT M3 yeThIpeX DaeMeHTOB. Ho B ukae
for mpealpuHUMAaEeTCs MHOMBITKA IIPOMHAEKCUPOBaTh ®TOT Maccus oT 0 40 9, uTO M IpUBO-
AUT K TIOSBAEHUIO MCKAIO4YeHUs: IndexOutOfRangeException, KOrga HpOMUCXOAUT 06pa—
LeHIe K 91eMeHTy MacCuBa I10 MHAEKCY 4.

HecmoTpss Ha BCIO CBOIO KpaTKOCTh, IPUBEAEHHBIN BBIIIE IPUMEP Har4AsAHO AeMOH-
CTpUpPYeT pPsi4 OCHOBHBIX MOMEHTOB IIpollecca OOpabOTKM MCKAIOUMTEABHBIX CUTYyaLMii.
Bo-miepBhIX, K04, KOTOPHIT TpeOyeTcsl KOHTPOAMPOBaTh Ha HaAW4lUe OIIMOOK, COAEPIKUTCA B
040ke try. Bo-BTOphIX, KOT4a BO3HMKAaeT UCKAIOUUTEAbHAs CUTyalus (B AaHHOM CAydae —
IIpY TIOMBITKE ITPOMHAEKCHPOBATh MAacCKB nums 3a ero TpaHMIlaMM B NuKAe for), B 010Ke
try TreHepupyeTcs MCKAIOUeHMe, KOTOpoe 3aTeM IlepexBaThiBaeTcsi B 040ke catch. B sror
MOMEHT BBIIIO/JHEeHNe Koja B 040Ke try 3aBepIaeTcsl M yIpaBAeHUe Ilepejaercs OA0Ky
catch. Dro osHauaeT, 4TO olepaTop catch He BBI3BIBAeTCs CIIelIMaAbHO, a BHIIIOAHEHUe
KOJa IepexoAuT K HeMmy aBromaTudecku. CaegoBaTeabHO, Olleparop, Codep>Kalliuil MeToZ,
WriteLine () M caeAylOlimil HEIIOCPEACTBEHHO 3a LMKAOM for, rge IpOUCXOAUT BBIXOZ,
MHJAEKCca 3a TpaHUIIBI MaccuBa, BOODINle He BHIIIOAHAETCA. A B 3ajady oOpaboTdmKa MCKAIO-
9YeHMiI BXOAWT WCIIpaBJeHue OIMMOKM, IpUBeAIIeNl K VMCKAIOYUTEABHON CUTyaIluu, YTOOBI
IIPOAOAXKUTH BBIIIOAHEHME IIPOTPaMMBbI B HOPMaAbHOM peKIMe.

ObpaTuTe BHMMaHUe Ha TO, 4TO B oIepaTrope catch yKazaH TOABKO TUII MCKAIOYEHMS
(B aaHHOM caydyae — IndexOutOfRangeException), a mepeMeHHas MCKAIOUEHUs OTCYT-
crByer. Kak ymommHaaoch paHee, HepeMeHHYIO MCKAIOUEHUs TpeOyeTcs yKasbplBaTbh AUIIb
B TOM caydae, ecAu TpebyeTcs AOCTYII K OOBEKTY MCKAIOUeHUs. B psje caydaes sHaueHme
OOBeKTa MCKAIOYEHUs MOSKET OBITh JCIIOAb30BaHO OOpabOOTYMKOM WUCKAIOUEHUI AAs TIO-
Ayd9eHUs JOTOAHMUTEABHOV MHpOpManuy O caMOl OmMOKe, HO 3a4acTylo AAs 0OpaboTKu
MCKAIOUUTEABHOM CUTyalMM AOCTaTOYHO IIPOCTO 3HaTh, UTO OHa Hpousomiaa. ITosTomy
IepeMeHHasl UCKAIOYeHUs HepeaKO OTCYTCTBYeT B 0OpaboTYMKax MCKAIOYEHUI, KaK B pac-
CMaTpUBAaEMOM 34€Ch IIpUMepeE.

Kak nosicHA40Ch paHee, ecaAn MCKAIOUEHNe He TeHepupyeTcs B 610Ke try, To 640K catch
He BBIIIOAHSETCs, a yIpaBAeHMe IPOrpaMMON MepejaeTcsl OIlepaTropy, CAeAyloleMy Iocae
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610Ka catch. Jas TOTo 94TOOBI YOeAUTHCS B DTOM, 3aMEeHMTe B IpeAbIAYIieM IIpuMepe mpo-
rpaMMBI CTPOKY KO4a

for(int i=0; 1 < 10; i++) {
Ha CTPOKY
for (int i=0; i < nums.Length; i++) {

TenepL MHAEKCHPpOBaHIe MacCCHBa HE BbIXOAUT 3a €ro IrpaHMIIbl B IINIKA€ for. CAeAOBa—
T€AbHO, HUKAKOTIO MCKAIOYEHVI HE TEHEPUPYETC: 1 040K catch He BBIIOAHIETCS.

BTopoi npumep o6paboTku NUCKNHOUYUTENBLHOM CUTYyaLUmn

CAeAyeroco6o IIOAYEPKHYTD, 9TO BECh KO/, BHIITOAHSIEMBIN B 0a0ke try, KOHTpOAUpPYET-
Cs1 Ha IIpeaMeT MCKAIOYMTEABHBIX CUTyaluil, B TOM 4YMCA€ M TeX, KOTOpble MOTYT BO3SHUKHYTb
B pe3yabTaTe BbI30BA METOAA U3 CaMOTO 0a0ka try. Vckaiouenue, reHepupyemMoe MeToA0M
B 040Ke try, MOXeT OBITh nepexBavyeHo B TOM >Ke 0/40Ke, ecay, KOHEYHO, DTOr0 He 6y4eT
cAeAaHO B CaMOM MeETOJe.

B kauectBe ere 0aHOTO npuMepa pacCMOTPUM CAEAYIOLIYIO IIPOrpaMMmy, Iae 040K try
moMelraeTcst B MeToge Main (). I3 aToro 610Ka BhI3bIBAaeTCSI MeTO4 GenException (), B KO-
TOPOM U TeHepupyeTrcsl uckamoueHue IndexOutOfRangeException. DTO UCKAIOYEHME He
TIepexXBaThIBAETCSI METOA0OM GenException().Pk)HOCKOAbe'MeToA,GenException() BBI-
3pIBaeTCs U3 040Ka try B MeToAe Main (), TO MCKAIOUEHIIe epexBaThIBaeTCs B 0a0ke catch,
CBSI3aHHOM HEIIOCPEeACTBEHHO C DTUM 040KOM try.

/* VICKJIOUEHME MOXET OHTh CTEHEPUMPOBAHO OIHUM METOIOM
M NepexBayeHO IOpyIruMm. */

using System;

class ExcTest {
// CreHeprpOBaTb MCKJIIOUEHUE .
public static void GenException() {
int[] nums = new int[4];

Console.Writeline ("Io TeHepMPOBAHMSA MCKIWOUYeHUs.");

// CreHepupOBaTb MCKJIOUEHME B CBA3M C BBIXOINOM MHIEKCA 3a TPaHULE
MaccCuBa.
for(int i=0; 1 < 10; i++) {
nums [1] = i;
Console.WriteLine ("nums [{0}] : {1}", i, nums[i]);

Console.WriteLine ("He nonjexuT BeBOOY") ;

class ExcDemo?2 {
static void Main() {

try {
ExcTest.GenException () ;
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}
catch (IndexOutOfRangeException) {

// TlepexBaTUTb MCKJIIOUYEHNE .
Console.Writeline ("VMHImexc BrIEJ 3a TpPaHMUIE MaccuBal");

}

Console.WritelLine ("llocne OJsyioka nepexBaTa MUCKJOUeHUT.") ;

BrirmoaHeHue ®»Toit IIporpaMmsal  gaeT TaKOM >Xe pesyabTaTt, KakK M B IIpeablagylieM
opumepe.

Jo TeHeEPMPOBAHMA MCKJIIIOUEHNA .

nums [0]: O
nums[1]: 1
nums [2]: 2
nums [3]: 3

VHOeKC BBIIEJ 3a I'PAaHMLBE Maccusa!
[locyie GJyioka IIepexBaTa MUCKJIINUYEHM .

Kak mosicEs10Ch BEITITE, MeTOA GenException () BBI3BIBaeTcs U3 610Ka try, W IOBTOMY
reHepUpyeMoe UM JCKAIOYeHle IepexBaThBaeTCs He B HeM, a B 0410Ke catch BHyTpM MeTo-
Aa Main (). A ecamn Obl UCKAIOUEHNE TepexBaThlBal0Ch B MeTode GenException (), OHO He
61110 OBI BOODIIE TepeaHO 0OpaTHO MeToAy Main ().

MNocnencTBua HenepexsaTa UCKITHOYEHUN

IlepexsaT 0AHOTO U3 CTaHAAPTHBIX VMCKAIOYEHMI, KaK B IPWBeAEHHBIX BHIIIIE IIpUMepax,
JaeT ele OAHO IIPEMMYITIECTBO: OH JMCKAIOYaeT aBapMIfHOe 3aBepllleHre mporpammsel. Kax
TOABKO VICKAIOUeHMe OyaeT CrTeHepupOoBaHO, OHO JOAKHO OBITh IlepexBadeHo KaKMM-TO ¢par-
MEHTOM KOJa B OIlpejeAeHHOM MecTe IporpaMMbl. Boobime rosops, ecam MCKAIOUeHue He
IrlepexsaThIBaeTCsl B IIpOTpaMMe, TO OHO OyJeT IlepexBadeHO MCIIOAHAIONmEeN cucremori. Ho
AeZ0 B TOM, 4TO UCIOAHSIONIAS CHCTeMa BBIAACT COOOIIeHne 00 ommOKe U MpepBeT BBIIOA-
HeHMe IporpaMMmsl. Tak, B IpuBeAeHHOM HIDKe IIpUMepe MpOoTrpaMMBI MCKAIOYEHNE B CBA3N
C BBIXOAOM MHJEKCa 3a TpPaHMITH MaccuBa He TlepexBaThIBaeTCsl.

// NpenocTaBUTb MCIOJHAKIEN cucTeMe C# BO3MOXHOCTb cCaMoM obpabaThBaThb OWMOKMU.
using System;

class NotHandled {
static void Main() {
int[] nums = new int([4];

Console.WritelLine ("Ilo TeHepupOBaHUA MCKJOUYeHUs.") ;

// cI‘eHepMpOBaTb VICKJIOYEHMEe B CBA3M C BEXOIOM MHIOEKCa 3a TI'PaHMIBl MaCCHBAa.
for(int i=0; 1 < 10; i++) {

nums [i] = 1i;

Console.WriteLine ("nums[{0}]: {1}", i, nums[i]);
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KOF,ZI,a BO3HUKaeT 01111/161<a I/IH,ZLeKCI/IpOBaHI/I}I MacCClBa, BBIIIOAHEHIIE HpOI'paMMI)I npepr—
BaeTCs U BBIJAeTCs cAeAylolee coodIIeHne 00 ormubKe.

HeobpaboTaHHOe uckiwueHMre: System.IndexOutOfRangeException:
VHOeKC HaxoIOWJICA BHE TPaHMI MacCUBa.
B NotHandled.Main () B <mmsa ¢arima>:crpoka 16

DT0 coobmenne ysejomaseT 06 oOHapy>keHun B MeToge NotHandled.Main () Heobpa-
OOTaHHOrO MCKAIOUeHMsl Tuma System.IndexOutOfRangeException, KOTOpO€e CBsI3aHO
C BBIXOAOM MHAEKCa 3a IPaHMIIbl MaCCHBa.

Takme coobmieHuss o0 omumoOKax IMOAe3HBI AAS OTAaAKM IIPOTPaMMEI, HO, IO MeEHbIIe
Mepe, HeXeJlaTeAbHBl IIPM ee UCIO0Ab30BaHMU Ha IipakTuke! VIMeHHO IIOSTOMY TakK Ba>KHO
OpraHM30BaTh 00PabOTKY MCKAIOUUTEABHBIX CUTYaI[UiT B CaMOJ IIpoTrpaMMe.

Kax ymnommnazoch paHee, TUII TeHePUPYEMOTO MCKAIOUEHHUs AOAXKEH COOTBETCTBOBATh
TUITy, YKa3aHHOMY B omlepaTtope catch. B mpormsHOM caydae mckaiodeHme He OyaeT Iepe-
xsaueHo. Hanpumep, B IIpuBeAeHHOI HIKe HpOrpaMMe IIpeAlpUHUMAETCs IIOILITKA Iepe-
XBaTWUTDL OIMIMOKY HapyIeHMs TpaHUIl MaccuBa B 040Ke catch, pearmpyiomeM Ha MCKAIOJe-
Hue DivideByZeroException, CBSI3aHHOE C A€A€HNEM Ha HyAb U SIBASIOIIEECs ellle OAHUM
CTaHAAPTHBIM MCKAIOYeHMeM. Korga mHAeKkcupoBaHMe MacciBa BBIXOAUT 3a €r0 IPaHUIIBL,
reHepupyercs uckawdenne IndexOutOfRangeException, HO 0H01ﬁ36y46rnepemmquo
610K0M catch, 9TO IpMBeAeT K aBapUITHOMY 3aBepIIIeHNIO IIPOTPaMMBL.

// He cpaboraer!
using System;

class ExcTypeMismatch {
static void Main () {
int[] nums = new int[4];

try {
Console.WritelLine ("o TeHepUpPOBaHUA MUCKJOUYeHUS.") ;

// CI‘eHepVIpOBaTb VICKJIOYEHME B CBA3M C BHEIXOIOM MHIEKCa 3a TPaHMLBEl MacCCHBAa.
for(int i=0; 1 < 10; i++) {

nums [1] = i;

Console.WriteLine ("nums[{0}]:{1}", i, nums[i]);

Console.WriteLine ("He nonjiexuT BuBOOY") ;
}
/* EcJmu [epexBaT pacCumMTaH Ha MckjwodeHye DivideByZeroException,
TO IepexBaTUTh OumMOKY HapylleHMs TPpaHMul], MaccmuBa He yrmacrcs. */
catch (DivideByZeroException) {
// TlepexBaTUTbL MUCKJIIOUYEHNE .
Console.Writeline ("VMHIekC BHIWEJ 3a TpPaHMUIE MaccuBal!");

}

Console.WritelLine ("llocse ©OJyioka nepexBaTa MUCKJOUeHMI.");

Bor k KaKoOMy pe3yabTaTy HIPUBOAUT BbIIIOAHEHNE DTOM IIporpaMmal.
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Jo T'€eHEPMPOBAHMA MCKJIIIOUEHNA .

nums [0]: O
nums[1]: 1
nums[2]: 2
nums [3]: 3

HeobpaboTaHHoe wmckiwoueHme: System.IndexOutOfRangeException:
HOeKC HaxOIWJICA BHE TPaHMl MacCHuBa
B ExcTypeMismatch.Main() B <mmsa Qaria>:cTpoxa 18

Kak caeayer ms mpmBsejeHHOTO BBIIle pe3yabTaTa, B 0J0Ke catch, pearmpyromiem
Ha ucKAO4eHre DivideByZeroException, He yJ4aa0Ch MNepexBaTUTh UCKAIOYEHUE
IndexOutOfRangeException.

O6paboTKa UCKNYUTENbHbIX CUTYyaUUn - “U3ALLHbINA”
cnocob ycTpaHeHnsA NporpamMMHbIX OLIMOOK

OAHO M3 TAaBHBIX IIPEUMYIeCTB 0O0pabOTKM MCKAIOUMTEABHBIX CUTYaI[Uil 3aKAI09aeTcs
B TOM, 4TO OHa ITO3BOAsET BOBpPeM: OTpearnpoBaTh Ha OIIMOKY B IIpOTrpaMMe U 3aTeM IIpo-
AOAKUTH ee BBIIIOAHeHMe. B KadecTse IpumMepa pacCMOTPUM ellle OAHY ITPOTpaMMy, B KOTO-
POl ®AeMeHTH OJHOTO MacCuBa AeAATC Ha DAeMeHTH Apyroro. Ecau mpm sToM mpomcxoant
JAeleHNe Ha HyAb, TO TeHepUpyeTcs McKAodeHMe DivideByZeroException. ObpaboTka
MoAO0OHOY MCKAIOYMTEABHON CUTyaIluM 3aKAIO4aeTCs B TOM, 4TO IMporpaMMa yBeJoMAseT
00 ommbke M 3aTeM IIPOAOAXKAaeT CBOe BHIITOAHeHMe. Takum 0Opa3oM, IOIBITKA JeAeHMNs
Ha HyAb He TpuBeJeT K aBapMITHOMY 3aBepIIeHNIO ITpOTpaMMBbI M3-3a OIINMOKM IIPU ee BBI-
rmoAHeHnu. Bmecto »Toro ommoOka oOpabaTeiBaeTcs "M3AITHO', He IpepnIBas BHIIOAHEHUE
MIpOTpaMMBI.

// VBAmHO 06paboTaTh MCKIIOUMTEJIbHYO CUTYALUMIO U NPOIOJIKMTH BHEIIOJHEHME NPOTPAMME .
using System;

class ExcDemo3 {
static void Main(
int[] numer = {
int[] denom {

) A
4, 8, 16, 32, 64, 128 };
2, 0, 4, 4, 0, 8 };

for (int i1i=0; i < numer.Length; i++) {
try {

Console.WritelLine (numer([i] + " / " +
denom[i] + " paBHO " +
numer [i] /denom[i]) ;

}
catch (DivideByZeroException) {
// TlepexBaTUTb MCKJIIOUYESHNE .
Console.WriteLine ("OeauTs Ha HYJb HeJdb34g!");

Hiuxe IIpuBeA€H pe3yAbTaT BbIIIOAHEHIISI DTON IIporpaMmal.
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4/2 paBHO 2

IenuTb Ha HYJIb HeJb3s:!
16/4 paBuo 4

32/4 paBHO 8

IeUTb Ha HYJIb HeJb3s!
128 / 8 paBHO 16

Vs aaHHOTO mpMMepa cAeAyeT ellle OAVMH Ba’KHBIN BBIBOJA: KaK TOABKO MCKAIOYeHne oopa-
OoTaHO, OHO yJAaAseTcsl U3 CUcTeMHl. ITosToMy B IpMBeJeHHON BBIIIIE IIpOrpaMMe IIpoBepKa
omnoboK B 640Ke try HauMHaeTCs CHOBA Ha KaXKAOM Inare 1mkaa for, Ipu yCcAOBUH, UTO BCe
MIpeABIAYIIe UCKAIOUNTEABHBIE CUTyaluy Obiam obpaboTaHEL DTO IM03BOAsSET OOpadaThI-
BaThb B IIpOrpaMMe ITOBTOPSIOIIVIECS OITUMOKI.

NMpumMeHeHne HECKONMbKUX onepaTopoB catch

C O4HIM OII€EPaTOpPOM try MOXKHO CBsI3aThb HECKOJAbKO orrepaTopoB catch. U Ha IIpak-
THUKe DTO AgeAaeTcsa AOBOABHO 4acCTo. Ho Bce OoIrrepaTopnl catch A0AXHBI I1epexBaTbiBaTh MC-
KAIO4YEeHNs pa3HOro TuIla. B xauectBe IIpuMepa HIKe IIpuBede€Ha IIporpaMMa, B KOTOpOI?I
TIepexBaThIBaIOTCA OIINOKM BbBIXOAa 3a I'paHMIIbI MacClBa I A€A€HVI Ha HyAb.

// Vlcmonb30BaThb HECKOJILKO OIepaTopoB catch.
using System;

class ExcDemo4d {
static void Main () {
// 3mechb MaccuB numer mIiMHHee MaccuBa denom.
int[] numer = { 4, 8, 16, 32, 64, 128, 256, 512 };
int[] denom = { 2, 0, 4, 4, 0, 8 };

for (int i=0; i < numer.Length; i++) {
try {

Console.WritelLine (numer[i] + " / " +
denom[i] + " paBHO " +
numer [i]/denom[i]) ;

}
catch (DivideByZeroException) {
Console.WriteLine ("OeauTes Ha HYJb HeJdb3g!");
}
catch (IndexOutOfRangeException) {
Console.WriteLine ("llooxoOgummuii SJIEMEHT He HaumeH.");

Bor x kakoMy pesyabTaTy IpUBOAUT BHIIIOAHEHIE HTON IIPOrPaMMEI.

4/2 paBHO 2

OenuTbe Ha HYJIb HeJb34g!
16/4 paBHO 4

32/4 paBHO 8

OenuTb Ha HYJb HeJb34g!
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128 / 8 paBHO 16
lNogxomammii SJIEMEHT He HaMIeH.
lopgxomammii SJIEMEHT He HalIeH.

Kak caeayer u3 mpuBeaeHHOTO BhIIIe pe3yabTaTra, KaXKAblil oreparop catch pearupyer
TOABKO Ha CBOV TUIT ICKAIOYEHIISI.

BooOme roBops1, omepaTtopsl catch BBITOAHSAIOTCA IO MOPAAKY UX CA€AOBaHUSA B IIPO-
rpamme. Ho mpu ®TOM BBIITOAHSAETCA TOABKO OAMH 040K catch, B KOTOPOM THUII MCKAIO-
YeHMs COBIIajaeT C TUIIOM TeHepMpPyeMOTO MCKAIOYeHNus. A Bce ocTaabHBIe OAOKM catch
IIPOITYCKaIOTCA.

MNMepexBaT BCeX UCKITHOYEHUN

BpeM}I OT Bp€MEHI BO3HMKaeT HOTp66HOCTb B IIepexBaTe BCEX VICKAIOYEeHU He3aBUCUMO
OT UX THUIIA. AA}I DTOM neanm CAy>XUT oIlepaTtop catch, B KOTOPpOM THUII I II€peMeHHas nC-
KAIO9E€HMSI HE YKa3bIBaIOTCAL. Hixe InpuseAeHa O6H_[a}I (])opMa TaKOTO o11epartopa.

catch {
// obpaboTka MCKIIOUYSHNM

C momompio Takoy (GOpMBI co3JaeTcs "yHMBepcaAbHBIN' 0OpabOTYMK BCeX MCKAIOJe-
HIIA, ITepexXBaThIBAeMBIX B IIpOrpaMMme.

Hirke mpuseseH mpumep Takoro "yHuBepcaAbHOro' obpaborumka uckaioueHnii. OO-
paTuTe BHMMaHMe Ha TO, YTO OH IlepexBaThiBaeT M oOpabaThiBaeT o0Oa VCKAIOUEHNI,
IndexOutOfRangeException u DivideByZeroException, reHepUPYEMBIX B IIpOrpaMme.

// Vicnosb30BaTh "yHMBepCasbHHNI" 06paboTuMK UCKIHOUEHUN .
using System;

class ExcDemo5 {
static void Main () {
// 3mechb MacCUB numer IJMHHEE MaccuBa denom.
int[] numer = { 4, 8, 16, 32, 64, 128, 256, 512 };
int[] denom = { 2, 0, 4, 4, 0, 8 );

for (int i=0; i < numer.Length; i++) {
try {
Console.WritelLine (numer([i] + " / " +
denom[i] + " paBHO " +
numer [1]/denom[i]) ;
}
catch { // "YHuBepcaJsbHHI" NnepexBar.
Console.WritelLine ("Bo3HMKJIA HEKOTOpAas MCKJIOUMTEJIbHAsSA cuTyauus.");

HpI/I BBITIOAHEHUU DTOM IIpOrpaMMBbI ITOAYyYaeTCsI CAeAyIOH_U/IIZ pesyabTart.

4/2 paBHO 2
BOBHMKJIA HEKOTOpas MCKJIOUMTEJIbHAS CUTyalusd.
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16/4 paBHO 4

32/4 pasHO 8

BO3HMKJIA HEKOTOpAasd UCKIIOUMTEJIbHAS CUTYyaLud.
128 / 8 paBHO 16

BO3HMKJIA HEKOTOpasd UCKIOUMTEJIbHAS CUTyalud.
BO3HUKJIA HEKOTOpPas MUCKJIOUMTEJIbHAS CUTYyaLud.

IMpumenss "yHusepcaapHBIN” Tlepexsat, cAeAyeT UMMeTh B BUAY, YTO ero 0J0K J0AKeH
pacrioaararthcs TOCAeAHMM 10 TTOPSIAKY cpeAr BeeX 6A0K0B catch.

NMPUMEYAHUE

B nopaensiowem GonblMHCTBE CcriydyaeB "yHMBepcanbHbIN" 06paboTuMK WUCKMIOYEHW (He npu-
MeHsieTcs. Kak mnpaBuno, WCKIIOYEHWs, KoTopble MOryT ObiTb CreHepvpoBaHbl B kofe, obpabatbi-
BalOTCA MO OTAenbHOCTU. HenpasunbHoe ucnonb3oBaHve “yHuBepcanbHOro” obpaboTumka MoxeT
NpuMBECTM K TOMY, 4TO OLWMOKKM, nepexBaTbiBaBLUMECA MNPU TECTUPOBaHWMU MNPOrpamMmbl, MaCKUpYHOT-
ca. Kpome Toro, opraHmsoBaTb Haanexaluyl obpaboTKy BCEX WCKMOYUTENbHBIX CUTyauuid B OAHOM
obpaboTunke He Tak-To npocTto. WHbIMM crnoBamu, “yHuBepcanbHbI" 06paboTunMK  MCKHOYEHWUN
MOXET OKa3aTbCA MPUrOAHbIM Wb B OCOGLIX Cryvasx, Hanpumep B WHCTPYMEHTanbHOM CpeacTse

aHanusa Koga BO BpeMs BbINOJIHEHUSA.

BrioxeHue 6roKkoB try

Oamn 610K try MOXeT OBITh BAOXKEH B Apyroi. VIckaiodeHue, TeHepupyemMoe BO BHY-
TpeHHeM 040Ke try U He IepexBauyeHHOe B COOTBETCTBYIOIEeM 010Ke catch, mepejaeTcs BO
BHeITHMII 610K try. B KauecTBe Impumepa HIDKe IIpuBeJeHa IpOorpaMma, B KOTOPOI MCKAIO-
geHne IndexOutOfRangeException IlepexsaThiBaeTCsl He BO BHYTpEHHEM, a BO BHEIITHEM
0a0Kke try.

// VICIOJIb30BATL BJIOKEHHEI OJIOK try.
using System;

class NestTrys {
static void Main () {
// 3mecb MaccCuUB numer IJMHHEEe MaccuBa denom.
int[] numer = {4, 8, 16, 32, 064, 128, 256, 512 };
int[] denom = (2, 0, 4, 4, 0, 8);

try { // BHewHutt GJIOK try
for (int i=0; i < numer.Length; i++) {
try { // BIIOXeHHBIM OJIOK try
Console.WriteLine (numer([i] + " / " +
denom[i] + " paBHO " +
numer [i] /denom[i]) ;
}
catch (DivideByZeroException) {
Console.WriteLine ("OeauTes Ha HYJb HeJdb34a!");
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catch (IndexOutOfRangeException) {
Console.WriteLine ("llogxongmuii SJIEMEHT He HaumeH.");
Console.Writeline ("HeucnpaBumas ommbka - HOpoTpaMMa IpepBaHa.");

BrinmoaHeHme 9TOM IIpOorpaMMBbI ITIPUBOAUT K CACAYIOIIEMY pe3yAbTaTy.

4/2 paBHO 2

IenuTb Ha HYJb HeJb3s!

16/4 paBHO 4

32/4 paBuo 8

IeUTb Ha HYJIb HeJb3s!

128 / 8 paBHO 16

[looxoOAWMiA BJIEMEHT He HaMIeH.
HeucnpaBuMasa oumbka - OpoTrpaMMma NpepBaHa.

B aaHHOM mpuMepe McKaIOueHMe, oOpabaThiBaeMoe BO BHyTpeHHeM 0J0Ke try M CBsA3aH-
HOe ¢ OIMOKOM U3-3a JeAeHNs Ha Hyab, He MelllaeT JaAbHeNIIeMy BBIITOAHEHNIO IIpOorpaM-
Mol Ho ommbka HapymneHus rpaHull Maccusa, oOHapy>kuBaeMas BO BHeITHeM Oaoke try,
MIPUBOAUT K IIPepPhIBAHUIO IIPOTPaMMBIL.

besyca0BHO, TpuBEeAEHHBIN BB IIpUMep AEMOHCTPUPYET JaleKo He eANHCTBeHHOe
OCHOBaHMe A5 IIpUMeHeHNs BAOKEHHEIX 010KOB try, TeM He MeHee 113 HeTO MOKHO cAeAaTh
Ba>KHBIV OOIIMII BBIBOA. Bao>keHHBIe 610KM try HepeAKO IIPUMEHSIOTC A4 06paboTKu pas-
AVYHBIX KaTETOPUII OIMMMOOK pa3HBIMU criocobaMm. B wacTHOCTH, O4HM OIIMOKM CYUTAIOTCS
HeVCITPaBUMBIMI U He TI0AJAeXXaT UCIPaBAeHUIO, a ApyTue OIMOKM He3HauMTeAbHBI M MOTYT
OBITH 0OpaboTaHbl HeMeAaeHHO. Kak mpasnao, BHemHuiT 640K try CAyXXUT 445 oOHapy>Ke-
HIAM OOPaOOTKM CaMBIX CepLe3HBIX OIMMOOK, a BO BHYTpeHHMX 0A0Kax try oOpabaTsiBaioTcs
MeHee ceprhesHble ommbOky. Kpome Toro, BHeIIHNUIT 610K try MOXKeT CTaTh “YHUBEPCAaAbHBIM
AZsI TeX OIMMOOK, KOTOPEIe He IToJJeKaT 00paboTKe BO BHyTpeHHeM 640Ke.

FeHepupoBaHUe UCKMHYEHUA BPYUHYHO

B mpuBeaeHHBIX BRIl IIpUMepax IIepexXBaTHIBAAVCH MCKAIOYEHNs, TeHepUpPOBaBIINECs
MCTIOAHSIONIeN crcTeMol aBToMaTmdecku. Ho mckaioueHme MoskeT OBITH CreHepUpOBaHO
1 BPYYHYIO C ITOMOINBIO omeparopa throw. Hipke mpusegena obmjas ¢popmMa Takoro reme-
pUpoBaHuL:

throw exceptOb;

rae B KadecTse exceptOb A0AXeH OBITh 0003HaueH OOTLEKT KJAacca MCKAIOUEHMI, ITPOU3BO-
AHOTO OT KAacca Exception.

Hiusxe npusegeH nmpuMep IIporpaMMBbl, B KOTOPOI A@MOHCTPUpPYeTCs IIpUMeHeHMe Olle-
paTopa throw A4s TeHEpUPOBaHWS UCKAIOYEHNST DivideByZeroException.

// CreHepupOBaATH MCKIIOUEHUE BPYUHYO.
using System;

class ThrowDemo {
static void Main () {
try {
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Console.WritelLine ("Io TeHepUPOBAHMUA MUCKIOUeHUS.") ;
throw new DivideByZeroException() ;

}

catch (DivideByZeroException) {
Console.WritelLine ("VMckaoueHue mnepexeadeHo.");

}

Console.WriteLine ("Mlocse mapel onepaTopoB try/catch.");

Bor k KakoOMYy pe3yAabTaTy IIPUBOAVIT BBIIIOAHEHNE DTOM IIporpaMMBbl.

IO TeHepMPOBAaHMUA MCKJIIOUYEHMUS .
JICKJIIIOUEHME I[epeXBadeHo.
[locsie mape onepaTopoB try/catch.

O6paTtuTe BHUMaHME Ha TO, YTO MCKAIOUYeHMe DivideByZeroException Obl10 cre-
HepUpPOBAHO C UCIIOAb30OBaHUEM KAIOYeBOIO cA0Ba new B omepatope throw. He caeayer
3abbIBaTh, YTO B JaHHOM CAydae TeHepUpyeTcsl KOHKpPeTHEII OOLeKT, a cAejoBaTeAbHO, OH
AOZKeH OBITh CO3JaH Ilepe/ TeHepUpOBaHMEM MCKAIOUYeHMs. DTO O3HayaeT, 4TO CTeHepUpo-
BaTh MCKAIOYEHE TOABKO IIO €TO TUITy HeAb3s. B AaHHOM IpmMepe AAs cO3jaHUSA OOBEKTa
DivideByZeroException ©OblA aBTOMaTMYeCKM BbI3BaH KOHCTPYKTOP, MCIIOAb3YeMBIil II0
YMOAYaHMIO, XOTs A4S TEHePUPOBaH MCKAIOYEHNIT AOCTYIIHEBI U APYTH€ KOHCTPYKTOPHI.

MoBTOpHOE reHepupoBaHMe UCKITKOYEHUN

VckaroueHne, mepexsadeHHOe B OAHOM 0.10Ke catch, MOXeT OBITh IIOBTOPHO CreHepu-
poBaHO B ApyroM 6.10Ke, 4TOOBI OBITH TIepexBadeHHBIM BO BHeIllHeM 0.0Ke catch. Hanboaee
BEpOATHON NMPUINMHON A4 TTIOBTOPHOTO TeHepPOBaHM VICKAIOUEHMs CAYKUT ITpeAocTaBae-
HIe AOCTyTa K MCKAIOUeHNIO HeCKOABKUM 0OpaboTumkaM. JoIrycTum, 9To 0AMH 00pabOTIMK
omnepupyeT KaKUM-HIOYAb OAHVMM acIleKTOM MCKAIOYEeHMsI, a APYTOii 00pabOTInK — Apyrum
€ro acrexkToM. /s ITOBTOPHOTO TeHepUpPOBaHM MCKAIOUYeHNS AOCTaTOYHO yKa3aTh OIlepa-
Top throw ©Ge3 CONMyTCTBYIOIIEro BhIpaskeHNs, Kak B IIpUBeJeHHOI HIDKe popMme.

throw ;

He caeayet, oaHako, 3abbIBaTh, YTO KOTAa MCKAIOUEHMe TeHepUpyeTcs IIOBTOPHO, TO OHO
He TIlepexBaThIBaeTCs CHOBa TeM >XKe caMbIM 040KOM catch, a mepejaeTcs BO BHEITHUIT 040K
catch.

B  npusesenHoM  HuKe — mOpuMepe  IIpOTpaMMBbl  A@MOHCTPUPYETCS  IOBTOpP-
HOe TeHepUpOBaHMe MUCKAIOUeHUs. B aaHHOM caydae reHepupyercs UCKAIOYEHUe
IndexOutOfRangeException.

// CreHepupOBAaTb MCKJIIOUEHUE IMOBTOPHO.
using System;

class Rethrow ({
public static void GenException() {
// 3mechb MacCuMB numer InJjrHHee MaccuBa denom.
int[] numer = { 4, 8, 16, 32, 064, 128, 256, 512 };
int[] denom {2, 0, 4, 4, 0, 8 };

for (int i=0; i<numer.Length; i++) {
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try {
Console.WriteLine (numer[i] + ™ / " +
denom[i] + " paBHO " +
numer [i]/denom[i]) ;

}
catch (DivideByZeroException) {

Console.WriteLine ("OeauTs Ha HYJb HeJdb34g!");

}
catch (IndexOutOfRangeException) {

Console.WriteLine ("llogxoOgmuii SJIEMEHT He HaumeH.");
throw; // creHepupoBaThb MCKJIOUEHME MOBTOPHO

}

class RethrowDemo ({
static void Main () {
try {
Rethrow.GenException () ;

}
catch (IndexOutOfRangeException) {

// TnepexBaTUTb MCKJIOUYEHME MOBTOPHO
Console.WritelLine ("HeucnpaBuMas oumbka - HOporpaMMa IpepsaHa.");

B »TOM mpumMepe mporpaMMBI OIIMOKM U3-3a AeA€HNs Ha Hyab 0OpabaTHBalOTCs A0KaAb-
HO B MeToJde GenException (), HO ommOKa BBIXOZa 3a TpaHNUIIBI MacCUBa TEHEPUPYETCs

ITOBTOPHO. B AaHHOM caydae mckaodeHne IndexOutOfRangeException obpabaTeiBaeTcs
B MeToAe Main ().

Ucnonb3oBaHue 6noka finally

Mnoraa Tpe6yeTC}1 OIpeJeAnTb KOAOBBII 040K, KOTOpPBIN OyAeT BLIIOAHATLCS IOCAE BbI-
Xoga u3 040ka try/catch. B wacTHOCTM, MCKAIOUMTeAbHAs CUTyalus MOKeT BO3HUKHYThb
B CBSI3M C OIIMOKOIL, OPUBOAAILIEN K MHpPeXAeBPEMEHHOMY BO3BpaTy M3 TEKYIIEero MeToJa.
Ho B ®TOM MeToAe MOT OBITH OTKPBIT q)aﬁm, KOTOPBIN HY>KHO 3aKpPbITh, AU XK€ YCTaHOBAEHO
ceTeBoe coeJuHeHNe, TpeOymoIee paspbiBaHMs. 110400HBIe cUTyanuy HepeAKM B IIPOTpaM-
MUPOBaHUM, U IODTOMY AAs ux paspemenus B C# npegycMoTpeH y406HbH71 CI10co0: BOC-
[10Ab30BaThCst 0A0KOM finally.

Aas Toro 4To6BI yKazaTh KOAOBBIN 040K, KOTOPBINI AOAXKEH BBIITOAHATHCS I1OCAE 040Ka
try/catch, 40cTaTOYHO BCTaBUTHh OAOK finally B KOHIIE II0CA€40BAaTEABHOCTI OTIepaToOpOB
try/catch. Hmxke npuseaena oOmjas cpopMa COBMECTHOTO MCIOAb30BaHUsA OAO0KOB try/
catchu finally.

try |
// BIOK koma, MNpenHasHAUYEHHHM nJjsg o0paBoTkyu OmMOOK.

}
catch (ExcepTypel exOb) {
// OBpaboTumk MCKIoOUeHMs Tuna ExcepTypel.
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}
catch (ExcepType2 exOb) {

// OBpaboTumMk MCKIUeHMs Tuna ExcepType?l.

}

finally {
// Kom BaBepueHus oOpa®OTKM MCKIIOUEHNIN.

}

baok finally OyAeT BHIITOAHATLCA BCAKNUI pas, KOTAa IIPOVCXOANT BBIXOA 13 O40Ka try/
catch, He3aBUCKMO OT IPUYNH, KOTOPhle K BTOMY IIpuBeAu. DTO O3HadaeT, 4TO ecAy 00K
try 3aBepIiiaeTrcsi HOpMaAbHO UAU I10 HPUYMHE UCKAIOYEHUs], TO IT0CA€AHUM BBIITOAHSETCS
KOJ, OIlpeeAsieMbIil B 0a0ke finally. Baok finally BBIIIOAHSETCS U B TOM cay4Jae, ecan
4100071 KO B 0A0Ke try MAM B CBA3aHHBIX C HUM 040Kax catch HmpuBOAUT K BO3BpaTy 13
MeToJa.

Hioxe npusegen npumMep IpuMeHeHUs 0aoka finally.

// VicmombzoBaTh 6Ji0k finally.
using System;

class UseFinally {
public static void GenException (int what) {
int t;
int[] nums = new int[2];

Console.WriteLine ("Hoayuurs " + what);
try {
switch (what) {
case 0:
t = 10 / what; // creHepupoBaTh oumbKy M3-3a IOeJIEHUS Ha HYJb
break;
case 1:
nums [4] = 4; // creHepupoBaTh OUMUOKY MHIEKCUMPOBAHMUS MaCCUBA
break;
case 2:
return; // BO3BpaT u3 OBJOKa try
}
t

catch (DivideByZeroException) {
Console.WriteLine ("JenuTs Ha HYyJb HeJb3g!");
return; // BO3BpaT U3 OGjoka catch
}
catch (IndexOutOfRangeException) {
Console.WriteLine ("CoBnamawommuii 3JIeMeHT He HaumeH.");
}
finally {
Console.WritelLine ("Ilocyse BExXOZIa M3 Ojyioka try.");
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class FinallyDemo {
static void Main () {

for(int i=0; 1 < 3; 1i++) {
UseFinally.GenException (i) ;
Console.WriteLine () ;

Bor k KaKOMy pe3yAabTaTy IIPUBOANUT BbIIIOAHEHIE DTON IIporpaMMBbl.

HonyuuTrs 0
JIenuTb Ha HYJIb HeJIb34
[Iocsie BEIXOHmAa M3 OJOKa try.

HonyunTs 1
CoBnazjamummii 2JIEMEHT He HaMIeH.
[Iocse BEIXOHma M3 OJjOKa try.

[onyuuTs 2
[locse BEIXOHA M3 OJOKa try.

Kax caeayer 13 npusegeHHOrO Bblllle pesyabrarta, 040K finally BBIIIOAHSAETCS HE3aBUCHU-
MO OT IIPUYMHBI BBIXOJa U3 040Ka try.

W emre oaHO 3amMeuaHne: ¢ TOUKU 3peHMsI CMHTaKCICca 040k finally caeAyeT 1mocae 0a0Ka
try, u popmaapHO 610KM catch Aas ®Toro He TpeOyrorca. CaejoBaTeabHo, 040K finally
MO>KHO BBECTU HEIOCPeACTBEHHO I10CAe 0a0Ka try, OIyCTUB 040ku catch. B sTom caydae
040Kk finally HadHET BHIIIOAHSITHCS Cpa3y >Ke I10CA€e BBIXOJa U3 040Ka try, HO MCKAIOUYEHS
obpabaTsIBaThCs He Oy AYT.

Moapo6Hoe paccMoTpeHue Knacca Exception

B mpuseseHHBIX BBIIE IpUMepaX UCKAIOUEHNs TOABKO IepexBaThIBaAMCh, HO HUKAKOI
CyIIleCTBeHHOI 00paboTKe OHM He IoJABepraamuch. Kak mMOsCHAAOCH BBIINIe, B omeparope
catch gomyckaercsl yKaselBaThb TUII U IepPeMeHHYIO ucKaAodeHms. IlepemenHas moaydaer
CCBIAKY Ha OOBEeKT MCKAIOYeHNUsA. Bo Bcex MCKAIOUeHMAX MOAAEpP KMBAIOTCS UA€HEHI, OIpeje-
Z€HHbIe B Kaacce Exception, IOCKOABKY BC€ MCKAIOYEHMWS SBASIOTCS IPOM3BOAHBIMU OT
9TOrO KAacca. B ®ToM pasgese OyaeT paccMOTpeH psa HambOoaee ITO0Ae3HBIX YAeHOB U KOH-
CTPYKTOPOB Kaacca Exception u IpuBeAeHbI KOHKPETHBIE IIPUMEPHI MCIIOAb30BaHU Mepe-
MEHHOW MCKAIOYEeHVIs.

B kaacce Exception ompeaeasercs psg csoiicts. K umcay cambIX MHTepeCHBIX OTHO-
CATCsA TPU CBOMCTBa: Message, StackTrace u TargetSite. Bce ®Tu cBoiicTtBa AOCTyIIHBI
TOABKO Aasl uTeHus. CBOICTBO Message COAEPKUT CUMBOABHYIO CTPOKY, OIMCBHIBAIOLIYIO
XapaKTep OIMMOKM; CBOICTBO StackTrace — CTPOKY C BBHI30BaAMU CTeKa, IIPUBEAIINMU K MC-
KAIOYUTEABHON CUTyalluM, a CBOMCTBO TargetSite Imoaydyaer 00BeKT, 0003HaYaIOIINIT Me-
TOZ, CTeHePUPOBABIINIT NCKAIOYEHIIE.

Kpome Ttoro, B kaacce Exception omnpegeasieTcs psig MeTooB. Yalle Bcero mpuxoAuTcst
I10AB30BaThCsI METOAOM ToString (), BO3BpalJalOLIUM CUMBOABHYIO CTPOKY C OIIMCaHUEM
MCKAIOYeHUs. DTOT MeTO/, aBTOMAaTUYeCKM BBI3BIBAEeTCs, HallpyuMep, Ipy OTOOpa>keHMM MUC-
KAIO4YEHISI C IIOMOIIbIO MeToga WriteLine ().
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ITpumenenne Bcex TpeX yHOMSIHYTBIX BBIIIIe CBOJICTB M MeTOJa U3 KAacca Exception
AEMOHCTPUPYEeTCs B IPUBEAeHHOM HIKe IIpUMepe IIPOrpaMMbl.

// VicmoJsib30BaTh UJIEHH KJjlacca Exception.
using System;
class ExcTest {

public static void GenException() {

int[] nums = new int[4];

Console.WritelLine ("Ilo TeHepupOBaHUA MCKIOUYeHUs.") ;
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// CreHepMpOBaTb UCKJIOUEHME B CBA3U C BHEXOIOM 3a TPAaHULEl MAaCCUBA.

for(int i=0; 1 < 10; i++) {
nums [1i] = 1i;
Console.WriteLine ("nums[{0}]: (1)", i, nums[i]);

}

Console.WritelLine ("He nomyiexutT BuBOOY") ;

class UseExcept {
static void Main() {
try {
ExcTest.GenException () ;
}
catch (IndexOutOfRangeException exc) {
Console.Writeline ("CraHnmapTHOe coofmeHue TaxkoBo: ");

Console.WritelLine (exc); // Bei3BaTh MeTom ToString ()
Console.WriteLine ("CBomcTBO StackTrace: " + exc.StackTrace);
Console.WriteLine ("CBoricTBO Message: " + exc.Message);
Console.WritelLine ("CroricTtBo TargetSite: " + exc.TargetSite);

}

Console.WritelLine ("llocne ©OJyioka nepexBaTa MUCKJOUeHMUT.") ;

HpI/I BBITIOAHEHUU DTOM IIporpaMMbl IIOAyJaeTCsI CAeAyIOH.HAf/I pesyabTar.

Jo T€HEPMPOBAHMA MCKIIIOUYEHMA.

nums [0]: O
nums[1]: 1
nums [2]: 2
nums [3]: 3

CraHnapTHOe coobmeHue TakoBo: System.IndexOutOfRangeException: VHImexc Haxonomics

BHE TPaHMull MacCHUBA.
B ExcTest.genException() B <mmMmsa garia>:cTpoka 15
B UseExcept.Main() B <mmsa ¢arma>:cTpokra 29

CeoiicTeo StackTrace: B ExcTest.genException() B <mmsa ¢arnma>:crTpoka 15

B UseExcept.Main()B <wmms @arira>:cTpoxa 29
CeoricTBO Message: JVHIEKC HaxOOWJICS BHE TpPaHull MacCHUBa.
CeoricTBo TargetSite: Void genException ()
llocyie OJioka IIepexBaTa MUCKJIIOYEHNI .
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B kaacce Exception onpeaeasiorcs YeThIpe CAeAyIOIIVX KOHCTPYKTOpa.

public Exception ()

public Exception(string coobmenne)

public Exception(string coobmenme, Exception BHyTpeHHEE MCKJINYEHME)

protected Exception(System.Runtime.Serialization.SerializationInfo wmapOPMAaIIMSI,
System.Runtime.Serialization.StreamingContext xoHTekcT)

ITepBplit KOHCTPYKTOP MCIIOAB3YeTCs II0 yMOAYaHMIO. BO BTOpOM KOHCTpyKTOpe yKa-
3bIBAE€TCsl CTPOKa cooObmeHme, CBA3aHHas CO CBOWMICTBOM Message, KOTOpPOe IMMEET OTHO-
IIeHNe K TeHepUpyeMOMY UCKAIOUeHMIO. B TpeThbeM KOHCTpyKTOpe yKa3blBaeTcs TaK Ha-
3bIBAaEMOe GHYMpeHHee UCKAtoueHue. DTOT KOHCTPYKTOP MCIIOAb3YyeTCs B TOM caydae, KOIja
OAHO WCKAIOUEHNe TIIOpOXJaeT ApYyroe, IpUYEM BHYTPEeHHEE MCKIYeHue ODO3HadaeT
IIepBoe MCKAIOUeHNe, KOTopoe OyJeT IIyCTHIM, eCAM BHYTpeHHee VICKAIOYeHMe OTCYTCTBYeT.
(Ecan BHyTpeHHee MCKAIOUEHMe IIPVCYTCTBYeT, TO OHO MOXXeT OBITh ITOAYYEeHO U3 CBOMCTBa
InnerException, olpeaeAseMoOro B Kaacce Exception.) M nocaeanunit KOHCTPYKTOp 00-
pabaTbiBaeT MCKAIOYEHNUs, MPOUCXOAAIINE AVICTAaHIIMOHHO, U IIOBTOMY TpebyeT aecepuaau-
3anuu.

Caeayer Taxke 3aMeTUTh, YTO B UeTBEPTOM KOHCTPYKTOpe Kaacca Exception TuUIIBI
SerializationInfo u StreamingContext OTHOCATCA K IIPOCTPAHCTBY MMeH System.
Runtime.Serialization.

Haubonee yacto ncnonb3yemMblie UCKINHoYeHns

B mpocrpaHcTBe MMeH System OIlpededeHO HeCKOALKO CTaHAAPTHBIX, BCTPOEHHBIX MC-
KAIO4eHMI. Bce TM MCKAIOWeHMS ABASIOTCSA IIPOM3BOAHBIMU OT KAacca SystemException,
IIOCKOABKY OHM reHepupyiorcs cucremoii CLR npu nosiBaeHMy OMIMOKM BO BpeMsl BBIIIOA-

HeHus. B taba. 13.1 I1epedncaeHbpl HEKOTOPbIE Hanbo.aee 4acTo JICII0Ab3yeMble€ CTaHAapTHBIE
VICKAIOYEeH.

Ta6nuua 13.1. Hanbonee 4acTo Ucnonb3yeMble UCKITHYEHUs,
onpeaeneHHble B NPOCTPaHCTBE UMEH System

UcknrouyeHue 3HaueHue

ArrayTypeMismatchException  Tun coxpaHsemoro 3Ha4yeHuss HeCOBMECTUM C TUNOM Mac-
cuBa

DivideByZeroException MonbiTKa AeneHns Ha Hynb

IndexOutOfRangeException MHaekc okasancs 3a rpaHuLaMu maccusa

InvalidCastException HeBepHO BLINONHEHO ANHaMM4eckoe npusegeHne TUNoB

OutOfMemoryException HepoctaTouHo cBOGOAHOW NamMaTy AN ganbHeENLwero Bbl-

NOMHEHNsi NporpaMmbl. JTO UCKIOYEHNEe MOXeT ObiTb,
Hanpumep, CreHepupoBaHO, ecnn Ans co3gaHns obbekTa
C MOMOLLIbIO OnepaTopa New He xBaTaeT namaTu
OverflowException [Mpousowno apudmeTnyeckoe nepenonHeHe
NullReferenceException [NonbiTka nCNonb30BaTh MYCTYHO CCbIMKY, T.€. CCbIMKY, KOTO-
pasi He yKka3blBaeT HU Ha OJMH U3 O6BEKTOB

BoABIIMHCTBO MCKAIOUEHNT, TpUBeAeHHBIX B TabA. 13.1, He TpebyeT OCOOBIX IOACHEHUI,
KpoMe mckaouenns NullReferenceException. DTo MCKAIOUeHUe TeHepUPYeTCs MpU II0-
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IBITKe MCIIOAB30BaTh ITyCTYIO CCHLAKY Ha HeCYLIeCTBYIOIIUI OOBLeKT, HallpuMep, HPU BbI-
30Be MeTOJa MO ITIyCTON cchblake. [Tycmoii HasplBaeTCsl Takasl CChblLAKa, KOTOpas He yKa3blBaeT
HI Ha OAWH U3 0OBEKTOB. /A TOTo 4TOOBI CO34aTh TaKylO CCBIAKY, 4OCTaTOYHO, HaIlpuMep,
IIPMCBOUTH SABHBIM 0Opa3oM IIycTOe 3HadeHNe IlepeMeHHOl CCBIAOYHOTO THUIIA, MCIIOAB3YS
KAl04esoe cA0B0 null. IlycTele cchlAKM MOTYT TakKe IOSIBASTBCS UM APYTMMU, MEHee oue-
BUAHBIMM ITyTAMU. Hiske mpuseaeH mpumep IMpOrpaMMBl, A€MOHCTPUPYIONUiT 00pabOTKy
uckaodyeHus NullReferenceException.

// TpomeMoHCTPMPOBaTh oOpaboTky uckiwouenus NullReferenceException.
using System;

class X {
int x;
public X (int a) {
X = a;

}

public int Add (X o) {
return x + 0.Xx;

}

// TIpOmNEeMOHCTPMPOBATE Ie€HEepUMpPOBaHMUE M 0OpaboTKy
// wuckmouenusa NullReferenceException.
class NREDemo {
static void Main () {
X p = new X(10);

X g = null; // npuceBouTb ABHEM OBpPa30M MyCTOE 3HAUEHUE MEPEMEHHOU (
int val;
try {

val = p.Add(qg); // sTa omnepauusa OpPUBEAET K UCKIIOUUTEJbHOM CUTyaLUM

} catch (NullReferenceException) ({
Console.WritelLine ("Mckiouenmue NullReferenceException!");
Console.WritelLine ("Mcnpaejenue ommbru...\n");

// A Temnepb MCIOPaABUTH OWMOKY .
g = new X(9);
val = p.Add(q);

}

Console.WritelLine ("3Hauenme val pasHo {0}", wval);

Bor x KaKoOMy pe3yabTaTy IPUBOAUT BIITIOAHEHNIE DTOU IIporpaMMBbl.

Vckmouenme NullReferenceException!
lcnpaBJjeHre OIMOKMU. . .

3HaueHre val paBHO 19

B IpUBEAEHHOM BBIIIIE ITPMMEepe IIPOrpaMMBbl CO34aeTCsI KAacC X, B KOTOPOM OIpeaeAast-
IOTCS 4A€H X U MeToZ, Add (), CKAaABIBAIOLINI 3HAYEeHMe YAeHa X B BBI3BIBAIOIIIEM OObEKTe
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CO 3HadyeHMe