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BBEJAEHUE

S3BIK TpOrpaMMUPOBAHUS — 3TO HAOOP MPaBWII, C MOMOIIBIO KOTOPBIX
IPOrpaMMHUCT 3aMKUCHIBAET UCXOJIHYIO TTporpamMmy. Jlanee u3 nosy4eHHOTo
TEKCTa CHEIUATIU3UPOBAHHBIE TPOTPAMMBI (TPAHCIATOPHI, KOMIIOHOBIIUKHU
U Jp.) IPaKTHUECKU 0e3 ydyacTus udeioBeka GOpMHUPYIOT KO, MpeaHa3Ha-
YEHHBINW 11 Tipoueccopa. [1o cTeneHn cCOOTBETCTBUS KOHCTPYKIIUM sI3bIKA
MaIlIMHHOMY (TIPOIECCOPHOMY) KOAY SI3BIKA MPOTPAMMUPOBAHUS JICIATCS
Ha HU3KOYPOBHEBBIE (MAIIMHHO OPUEHTHUPOBAHHBIE) U BHICOKOYPOBHEBHIE.
B cBoro ouepenb, A3bIKM BBICOKOTO YPOBHS ACNATCS Ha CTPYKTYpPHBIE
(OpolieAypHO OPUEHTUPOBAHHBIEC) U OOBEKTHO OpUEHTHpOBaHHbIE. B nep-
BOM CJTy4ae KOHIICTIIUS MPOTPaMMHUPOBAHUs MOXKET ObITh OMpeesieHa KaK
Ha0op (yHKIMI (LIEHTpaIbHBIA 3JIEMEHT CHUCTEMBI), 00padaThIBAIOIIUX
JaHHbIC (BTOPOCTENEHHBIA 3JEMEHT). B 00BEKTHO OpPUEHTUPOBAHHBIX
S3bIKaxX LEHTPAJIbHOE MECTO OTBEJCHO JaHHBIM, a BHITIOJIHEHUE (DYHKIUN
TaK WIM WHAYE OPraHU30BAHO BOKPYT ATUX AAHHBIX. TUMUYHBIM TIpEJCTa-
BUTEJIEM TMPOLEAYPHBIX S3BIKOB cUUTaeTCs SI3bIK CH, 00BEKTHO OPHEHTH-
poBaHHbIX — Cut+. [locnequuil 10 HETABHUX MOP CUUTAIICS YHUBEPCAIb-
HBIM JUISl PEIICHUs IMIUPOKOro Kpyra 3amad. Ilpu 3TOM HCMHoSIb30BaHUE
Cu++ B KOHKPETHBIX MHCTPYMEHTAIbHBIX cucTeMax (Hampumep, Builder)
U [ KOHKPETHOrO BHJAa MPWIOKEHUM (HampuMmep, CETEBBIX MPHIIOKE-
HU) TpeOOBaAJIO CHEIUATU3UPOBAHHBIX J00aBICHUM (HAACTPOEK) s3bIKa
U B pAJE CIy4aeB MPUBOJWIO K CO3/IaHHIO CBOErO poja JAHAIEKTOB, B KO-
TOPBIX 0a30BbIE KOHCTPYKIIMU 3a4acTYI0 OKa3bIBAIMCh HE BCETJa Pasiiv-
YUMBIM (POHOM.

Korna cymmapssiil Bec ceniupuueckux 100aBOK MPEBBICHIT HEKOTO-
PBIiA TTOPOT, TOSIBUWICS HOBBIN sI3bIK MporpammupoBanus C# (IpOU3HOCUTCS
KaK cu wapn, XOTs pa3pabOTUMKHU MpEAnojaralii Ha3BaHUE cu-0ues),
BOOpaBIINil B ce0s1 HaMOoJIee 3HAUMMBIE YEPThI CBOMX MPEAIIECTBEHHUKOB
U B OOJIbILICH CTENIEHU OTBEYAIOIINNA COBPEMEHHBIM MOTPEOHOCTSIM.

PykoBonutenem rpynmbl  pa3paboTuvkoB si3bika C# Obul  AH-
nepc Xeuncoepr, coTpyIHUK KoMrianuu Microsoft (paHee BXOawi1 B Tpymiy
pa3pabOTUUKOB MHCTpyMEHTanbHON cucTtembl Builder). Ilemu, xoTopsie
IPECIEIOBAINCH CO3JaHUEM 3TOr0 S3blKa, OBLIM CHOPMYITUPOBAHBI UM
CIEAYIOITUM 00pa3oMm:



* co37aTh O0OBEKTHO OPUCHTHUPOBAHHBIN S3BIK, B KOTOPOM Jit00ast CyIil-
HOCTh IIPEJICTABIISIETCS OOBEKTOM, OOBEAMHSIOIIMM KaK HH(pOPMAIUOH-
HYI0 (JaHHBIC), TaK ¥ (PYHKIIMOHAJIBbHYIO (ACHCTBUS HaJl STUMH JTaHHBIMU)
JaCTH;

* CO3/aTh TMEPBBIM KOMIIOHEHTHO OPUEHTHUPOBAHHBIN S3BIK MPOTpPaAM-
mupoBanus cemeiicra C/CH++”;

* yipocTuTh C++, COXpaHUB 1O BO3MOXKHOCTH €r0 MOIIb U OCHOBHBIC
KOHCTPYKIIHH;

* HOBBICUTH HAAEKHOCTH IPOrPaMMHOI0 KOJIA.

Azbik C# pazpabortan npexie Bcero s mwiatdopmel NET (mpous-
HOCHUTCSI KaK 00m-Hem), KOTopasi ABJISIETCS CPeoil, 00beAUHSAIOIIEH MPO-
IrpaMMHBIE TEXHOJIOTHH, JJIsi pa3padoTkun Web- u Windows-npuiioxeHui
(oTcro/1a ¥ Ha3BaHUE).

OcnoBy cpensl .NET cocraBasser CLR (Common Language
Runtime) — o01ies3p1k0Bas cpeia UCIOIHEHUS, KOTOpasi COCTOUT U3 JIBYX
OCHOBHBIX YaCTEW:

e sipa (HaOoOp ciyk0, yIpaBIAIONIMX 3arpy3KOM MPHIOKEHHUS B Ia-

MSTb, COOpaHbl B Oubnuoteke mscoree.dll);

e OMOMMOTEKN 0a30BBIX KJAaccOB (TJaBHas cOopka B OuUOIHMOTEKE

mscorlib.dll).

B cocrtaBe Oubnmnorexku 0azoBbix kjaccoB Beiaensiercss CTS (Com-
mon Type System) — oOmias cucTeMa THUIIOB W IIOJMHOKECTBO ATOM
cuctembl CLS (Common Language Specification) — o01ies3pikoBas
crneurdukanus (COAEPKUT TUIBI JAHHBIX, KOTOPbIE TapaHTUPOBAHHO TOJI-
nepxuBatoTcs Bo Beex sizbikax .NET).

IIpouecc cozmanus npunoxenus Ha C# B cpeae .NET npencrasisier
co00i1 MOCIIeI0BATEILHOCTh 3TANIOB, N300pAXKEHHYIO Ha puC. 1.

Hapsny ¢ sa3sikom C#, B cpene .NET B paMkax yka3aHHOU TEXHOJIO-
TUW MOTYT OBITh MCIIOJIb30BaHbI Takue s3biku, kak C++, VB.NET, Visual-
Basic, Jscript, J# u gpyrue (Bcero 6omee 30 s3pik0B). C 01HOIN CTOPOHBI,
A3blKk C# MOXHO CUMTaThb HEMOCPEICTBEHHBIM ITPEEMHHUKOM S3BIKOB C
u C++. C npyroii CTOpOHBI, HEIb3s1 HE 3aMETUTh B €0 COCTaBE MHOTOYHC-
JICHHBIC IPU3HAKHU fA3bIKa Java.

¥ KoMIoHeHTaMH Ha3bIBAIOTCS 00BEKTHI CIICIMAIBHBIX TUIIOB, MO3BOJISIOIINE MIPEXKIE BCE-
ro 3¢ (exkTuBHO pazpabaThIBaTh MOIYJIbHBIE OKOHHBIE MPHIIOKeHHsI. KOHCTpyKIUKM U co-
CTaB KOMIIOHEHTOB OOBIYHO OTPENENACTCS HE TOIBKO SI3BIKOM, HO U IUIATGOPMOA, Ha KO-
TOPOM ATOT A3BIK PEATH30BaH.



Ucxonusiit kog Ha C# 1 *.cs — (aiin

C# — TpancusTop

y

VYipasiseMbli,
1aT(HOPMEHHO He3aA6UCUMDbLIL
(mpoMexyTouHbIi) KO Ha s3bike 1L
(intermedia language)

*.exe — (paiin (cOopka)

JIT (just in time) — KOMIWISTOP BPEMEHU BBINOJTHEHUS

MamuHHbBIN
1aT(GOPMEHHO 3a8UCUMBLIL KOJI,
ucnonsstoumiics B cpege CLR

3arpyskaeTcsi HeOCPEICTBEHHO
B OIICPATHUBHYIO MMAMSITH

Puc. 1. OuepenHOCTb 3TANOB CO3/IaHUS TPUIIOKECHUIN



IHEPBAS ITPOI'PAMMA HA C#

TekcT nepBoii (TpagUIIMOHHON ) TPOTPAMMBI PEICILHO MPOCT:

class FirstProgram

{

static void Main()

{
System.Console.Writeline ("3gpaecTBymn, Mup!") ;

}
}

B KoHCOJNBHOM OKHE B pekuMe «3aIyck 0e3 oriaauukay (puc. 2)
COJIEP)KIMOE.

I3npascTByk, Mup?
Pl/m NPONOAXEHHUA HAXMHUTE ANEYD KAABHUY .

Puc. 2. Pe3ynbTaT 3amycka nepBoil mporpaMMal

CioBo class, pacHoJIOKEHHOE B NEPBOM CTPOKE TEKCTA MEPBOM
MPOTPaMMBbI, OTHOCUTCSI K OOBEKTHO OPHUEHTHUPOBAHHOW YacTH s3bIKa, U
pasroBop 00 3ToM OyJieT OTHeNbHBIN. [ Hauana MOKHO OTMETUTbh, YTO
class — 3TO cmoco0® ONMUCAaHUS KOHCTPYKUUU OOBEKTa. DJIEeMEHTaMHU
KJ1acca MOT'YT OBITh:

® 110JIs1 — MMEHOBAHHBIE 00JIACTU MAMSITHU JIJIs1 pa3MEIICHUS JJaHHbIX;

® METOAbI — (parMeHThI KOJ1a, BHIMOJIHSAIOIINE HEKOTOPOE JICUCTBUE;

® CBOIICTBa M OIEpallUM — YIPOIIEHHbIE (CTIEIUaTN3upPOBaHHbIE) Bapu-
allui METOJOB,;

® COOBITHA — CHEIUATBHBIE CCHUIKU JJISI TAK Ha3bIBAEMOTO 0OpAmMHO20

BbI30Ba METOA0B. MexaHu3M COOBITUI HCIOJIB3YETCS MPEKIE BCETO

IUTs1 yIIpaBiieHUs: pabOTON MPOTrpaMMBl.

CnoBo class J0KHO MPUCYTCTBOBATH B J000# mporpamme Ha C#
XO0Tsl Obl OJIMH pa3. 3/1ech NMPOSBISAETCS 3aUMCTBOBaHUE W3 si3blka Java:
Iaxe HauanbHas nporpaMmma Main AOJKHA OPUHAMIEKATH KIACCY U IO-
ATOMY SBJISIETCA METOAOM. B HaHHOM ciiyyae mMms Kilacca FirstPro-
gram, a mporpaMma Main — 4acTe 3TOW KOHCTpykKuuu. Mmsa nocne
class IPOU3BOJILHOE.

Bo BTOpo#i cTpoke cioBO static oO0bsBIseT MeToa Main
CTaTUYECKUM, YTO OMpPEJE/IsieT BO3MOKHOCTD 3alyCcKa Ha BBINIOJIHEHUE 0€3



PEBAPUTEIIHLHOTO CO3/1aHus 00bekTa Kiacca. Ppaza void Main ( )
ABJIIETCSI 3ar0JIOBKOM MeToAa Main: oOBABISET MyCTOW BO3BpALIAEMbIii
tun (void) U mycTod ( ) CHUCOK BXOJHBIX mapamerpoB. Cieayroniui
nanee 0JIOK PUrypHbIX CKOOOK OTpaHUYMBACT melo MeTola Main, coCcTo-
Alllee U3 OJJHOTO omnepaTopa — BbI30Ba (PyHKIMHU (IIpaBUJIbHEE CKa3aTh —
memooda) WriteLine ¢ BXOJHBIM apryMEHTOM — CTPOKOW «31paBCTBYH,
Mup!». M0KHO OTMETUTB, YTO apryMEHTBI METOJIOB BCErAa MOMENIAIOTCS
BHYTPH KPYIJIbIX CKOOOK. OnepaTop 3aKaHYMBAETCA CUMBOJIOM «; », KOTO-
pBIil SIBISETCA 0053aTENIbHBIM OIPAHUYMUTENEM OOJIBIIMHCTBA KOHCTPYK-
nuii C#. Ilpunucka nepen wumeHeMm QyHknuu System.Console.
yKa3bIBaeT, yTo PyHKIMS Writeline sABnseTcs METOAOM Kilacca Console
(TO’KEe CTaTUYECKUM), KOTOPBI, B CBOIO OY€pe/lb, OTHOCUTCSI K KaTETOpUU
CUCTEMHBIX (System — KOpHEBOE MPOCTPAHCTBO UMEH).

WwMst riiaBHO# nporpaMMbl Main HE MOXKET ObITh U3MEHEHO, TaK Kak
CUCTEMa HMMEHHO C ATOM MNpOrpaMMbl HAYMHAET BBIMOJHEHHE JIO00H
IpPOrpaMMHOM CUCTEMBI (TaK Ha3bIBaeMasi mouka 6x00a).

Ecnim  ucmosmp3oBaTth  omeparop  using,  ONPEACHISIOIUN
UCIIOJIb30BAaHUE MPOCTPAHCTBA MMEH System, TO OIEpaTrop BbI30BA
byHkuun Writeline HECKONBKO yIPOUIAETC:

using System;

class FirstProgram

{

static void Main()

{
Console.Writeline ("3gpaBcTBYin, Mup!") ;

IIpocTpaHcTBa HMEH

Kak yxe ormedasnoch Bbie, mporpaMmupoBanue Ha C# OCHOBaHO
Ha cucteMe (oubnuoteke) TunoB CTS. DTa OubIMOTEKAa HACUUTHIBAET 0O-
nee 4000 pa3nUYHBIX THUIIOB, KOTOPBIE JJIs1 YI00CTBa pabOThl 00BEIUHEHBI
B (DyHKIIMOHANBLHBIE TPYNIBI — IpocTpaHcTBa UMEH. [IpocTpancTBO MMEH
MOJKET BKJIIOYATh KJIACChI, CTPYKTYpbI, HHTep(DENCHI, AeneraTsl, Nepeunc-
nenus. [IpocTpaHcTBa UMEH CTPYKTYpUPOBAHBI B HEPAPXUUYECKYIO JAPEBO-
BHUJIHYIO CUCTEMY. HacThb 3TOM CUCTEMBI IPE/ICTABICHA HA PHC. 3.



System 1 KopHueBoe npoctpaHcTBO UMEH

[ Collection 1 KonTeitHepHbIe Ki1acchl

A 4

[ Windows 1 Knaccer qiis paboTsl

¢ anemeHTamu uHTepdeiica Windows

A 4

Drawing Kiaccot aiist paboThl
¢ rpaUIEeCKIUMH TPUMHUTHBAMH

10 1 Knaccel, oTBeuaromiye 3a onepamnuy BBOJAa—BbIBOIA

Puc. 3. @parmeHT npocTpaHcTBa UMEH



OBIIIASA XAPAKTEPUCTHUKA
N BCIIOMOTI'ATEJIBHBIE JIEMEHTDI A3bIKA

AndaButr (MHOXKECTBO JUTEp) s3bika mporpammupoBanus C# co-

CTaBJIAIOT:

CTPOYHBIC ¥l IPOMHUCHBIE OYKBBI JIATHHCKOTO aja(aBUTa;

1dpst ot 0 710 9;

CUMBOJI TIOTYCPKUBAHUS «_»;

HaOop cnenuanbHbIX CUMBOJIOB: " () { } [[]+-%/\;':?7<>=1&
#,V*

POYHEe CUMBOJIBI.

Andaut C# cayXUT I IOCTPOSHUS CJIOB, KOTOPBIC HA3BIBAIOTCS

JIeKceMaMHu. Pa3iu4aroT msTh TUIIOB JICKCEM:

KJIFOUEBBIE CIIOBA;

pazznenuTeny;

UJCHTU(DUKATOPHL;

KOHCTAHTBI;

3HaKH (CUMBOJIbI) OTIEpAIIUA.

B cocraBe s3pika C# 77 xinroueswvlx ci1o6, U3 KOTOPBIX B MEPBBIX IJla-

Bax MmocoOus OyJeT UCTOoJIb30BaHa IPUMEPHO MOJ0BHUHA (TIOJUEPKHYTO):

abstract false params this

as finally private throw
base fixed protected true
bool float public try
break for readonly typeof
byte foreach ref uint
case goto return ulong
catch if sbyte unchecked
char implicit sealed unsafe
checked in short ushort
class int sizeof using
const interface stackalloc virtual
continue internal static void
decimal is string volatile
default lock struct while
delegate long switch

do namespace

double new

else null

enum object

event operator

explicit out

extern override



Jlexcembl si3pIKa UMEIOT COOCTBEHHBIE IMpaBUJIa CIIOBOOOPA30BAHUS

(cuHTaKCHUC) U 000COOIISIIOTCS pasdenumensimu:

ckoOkamu () { } [ ];

npoOenamus;

Ta0yIsUECH;

CHMBOJIOM HOBOU CTPOKH;

KOMMEHTapHUSIMH.

O cumBosax TaOyJsAIMU M HOBOM CTPOKM peub MOWAET B pasjele

O JuTepanax.

Kommenmapuii — 3T0 TEKCT, KOTOPBIM MPEIHA3ZHAYEH TOJBKO JJIs Y-

TAIOIIETO MPOTPAMMY YEJIOBEKAa M KOMITHIIITOpOM urHOpupyercs. B C#
KOMMEHTapUil 0popMIISIETCSI OJTHUM U3 TPEX CIIOCOOO0B:

IpY TIOMOIIY TMAPHOTO KOMMEHTAapHsl, MPOU3BOJBHOE KOJIWYECTBO
CTpOK /* ... */;

IpH TOMOIINA CTPOYHOTO KOMMEHTApHs, KOTOPBIM 3aKaHYHBACTCS
B KOHIIE JAaHHOUW CTPOKH //...;

Xxml — KOMMEHTapHid JUTsI CO3/IaHUsT CaMOJOKYMEHTHUPYOIIUXCS TTPO-
rpamm (///...).

Hoenmughuxamopamu Ha3pIBAIOTCS UMEHA, KOTOPHIE Ha3HAYaeT Mpo-

rpaMMHUCT. IMEHYIOTCSI OOBEKTBI, KJIACChl, CTPYKTYPbI, METOJIbl, METKHU
u ToMy mnojo6Hoe. [IpaBwia Hanmucanus HIACHTU(PUKATOPOB JTOCTATOUHO
IIPOCTHIE:

UJACHTU(DUKATOP COCTOUT U3 OJHOTO WK Oojiee CUMBOJIOB. OOBIYHO
IaéTcs OCMBICIICHHOE, OTpakarolllee Ha3HAYEHUE AJIEMEHTa UMS;
pa3Mmep uaeHTHuUKaTOpa He OTPAHUYCH;

UISHTU(PUKATOP HE MOXKET COBMAAATh C KIIFOYEBLIM CIIOBOM. TouHee
CKa3aTh, MOXET, HO C TOYHOCThIO /10 @ (Hampumep, @else, @for,
@case — I0ONMyCTUMbIC UIECHTU(PUKATOPHI);

MEepBBIM CUMBOJI — 00s13aTeIbHO OykBa (1160 @). Xopollyro 4uTa-
O€JIbHOCTh MPUAAIOT 3HAKU HIKHETO MOJYEPKUBAHUS BHYTPU UMEHU
(my firstr variable) maM HCIOJIB30BaHHE INPONUCHBIX OyKB
(MyFirstrVariable);

B MJICHTHU(PHUKATOPAX MOKHO HCIIOJIb30BaTh PYCCKUE OYKBBI, HAIIPUMED,
MOS IrepBas nepemMeHHasa WM MosllepBasllepeMeHHas.

10



OBBEKTbLI JAHHBIX
N BA3OBbLIE CPEJICTBA UX OBPABOTKH

Hepapxua BCTPOEHHBIX TUIIOB B CH#

Bce 00bexThI 1aHHBIX B C# SBISIOTCS MPOWU3BOAHBIMH OT CHCTEMHO-
ro cynepbazosozo tvia Object (unu object) (puc. 4).

GetType()
ToString() ¢ MeTOx

String ] [ Array}

Value Type
- 3HAYAlI[HE TUTIbI

MaxValue
MinValue

CTaTUYCCKUC

N

>

[Berpoennbie THIb Enum] [ CTPYKTYPHEIE THIIBI ]

SByte, Byte, Char, Int16,UIntl16,...

Puc. 4. ®parmeHT nepapxuu TUIIOB

Meronpl GetType () m ToString () kiacca Object uU3HaAYAIb-
HO BO3BpAIlAlOT CTPOKY, coAepkailyto uMms Tumna. OObIYHON MPaKTHUKON
ABJISIETCS nepeonpeoenenue Meroja ToString () moa COAepKUMOE KOH-
KPETHOTO THUNA. /{711 BCTPOEHHBIX TUIIOB 3TO MEPEOMPECIICHUE YKE BbI-
MOJHEHO.

Jro6as nporpamma .NET opranusyercs B Buje CaMOJOKYMEHTUPYE-
Moro (aina — cObopku (assembly). COOpka COCTOUT W3 OJHOTO WU
HECKOJIbKUX MoAayiel B Buje IL-koja, a Takke HEOOXOAUMBIX OIMMCAHUMN
JUISl MCTIOJIB30BaHUSI 3TOT0 KojAa. Takue OonucaHus Ha3bIBAKOTCS MemaoaH-
Hoimu. JIJist paboThl ¢ TOAOOHBIMU OMUCAHUSAMHU U pa3padOTaH CICIUalb-
HbIi TUN Type. OH N03BOJISET NOJYYUTh HH()OPMALIUIO O KOHCTPYKTOpPAX,
METO/JIax, MOJISIX, CBOMCTBAX U COOBITUSX KJlacca, a TAKXKE O TOM, B KAKOM
MOJyJIe U COOPKE pa3BEPHYT COOTBETCTBYIOIIMM THII.

11



KOHCTaAHTBI

KoHcTanTamu Ha3bIBalOTCA OOBEKTHI JaHHBIX, KOTOPBIE HE U3MEHSIIOT
CBOET0 3HAYEHHSI HA BCEM BPEMEHH BBIIIOJHEHUSI IPOrpaMMbl. KOHCTaHTHI
B C# OBIBaIOT TPEX THUIIOB:

e JUTEPAIBI (UM MPOCTHIE KOHCTAHTHI);
® CUMBOJIMYECKUE KOHCTAHTHI;
® [EPEYUCIUMBIE KOHCTAHTBHI.

Jlumepanos HACUUTHIBACTCS YETHIPE THUIIA: IETOYMCICHHBIN, Bellle-
CTBCHHBIN, CUMBOJIbHBIN, CTPOKOBBIM.

Lenouucnennviit 1umepan (MM UETOUYUCICHHAS KOHCTAHTA) CIIYXKHUT
JUISL 3alKUCH TEJIbIX 3HAYCHUN U SIBISETCS COOTBETCTBYIOIIEH MOCIEI0BA-
TEIBHOCTBHIO IUPP. DTON MOCIETOBATEILHOCTA MOXKET MPEAIIeCTBOBAThH
3HaK '-', B JaHHOM CJIy4dae ABJISIOLINICA omnepaureld cMeHsl 3Haka. Lleno-
YUCJIEHHBINA JTUTEpal, HAaunHaromuica ¢ 0x min 0X, BOCOPUHUMAETCS KaK
HIECTHAALIATEPUYHOE IIe70e. B 3TOM cilyyae LETOYUCIECHHBIA JUTEpal
MOKET BKJIFOYaTh CUMBOJIBI OT A (WM a), 10 F (unu £). B 3aBUcuMocTH OT
3HAYEHUs UEJIOYUCICHHBIA JUTEpPal pa3MEIIaeTcss MNOoCJIeI0BaTEIbHO
B OJIHOM U3 cieayromux (opMaToB (110 Mepe YBEIMUYCHUS 3HAUYCHMS ):

® [ICJIOYMCIICHHBIN 3HAKOBBIM pazMepoM 4 Oaiita;

® 1ICJIOYMCIICHHBINA 0€33HaKOBBIM pazMepoM 4 Oaiita;
® [ICJIOYHCIICHHBIN 3HAKOBBIM pa3MepoM & OalTOB;

® I[ICJIOYMCIICHHBIN 0€33HAKOBBIN pa3MepoM 8 OAMTOB.

HenocpencTBEHHO 3a KOHCTaHTOM MOTYT pacrojlaratbCsi B MPOU3-
BOJILHOM COYETAHWM OJIMH WM JiBa CHeNUalibHbIX cyhdukca: U (wim u)
u L (unu 1). Ilpu atom cyddukc U (Wim u) periaMeHTUPYEeT UCIIOIb30Ba-
HUe Oe33HakoBoro ¢dopmara, a L (mim 1) — HCMHOJb30BaHUE (QopmaTa
yABOEHHOTO pa3Mepa (8 0aiToB).

Bewecmeennwiii 1umepan CIy>KUT JJIsl 3aIaHUSI BEIIECTBEHHBIX 3HA-
yeHuid. OH TpeacTaBisgeT coOOM 3aluCh COOTBETCTBYIOIIETO 3HAYCHUS
B JICCATUYHON CHUCTEME, B TOM UYMCJI€ B 3KCIIOHEHIMAIbHOW opMe, Korja
MaHTHCCa OTJIeJICHa OT MOps/iKa CUMBOJIOM E (unu e). Pa3Meraercs Be-
IIECTBEHHBIN JIUTEpall B 8-0aiiTOBOM IL1aBatoieM ¢popmaTe (COOTBETCTBY-
€T IUIABAIOIIEMY THUIy C yABOEHHOM TouHOCThIO double). Hemocpen-
CTBEHHO 3a BEIIIECTBCHHBIM JIMTEPAJIOM MOXKET pacrojlaratbCsi OJUH U3
IBYX cHenuaibHbIX cyppukcoB — F (wnm f£) — miua coznanus 4-0aiToBoOM
KOHCTaHTHI Tu1aBaroniero tumna (float).
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3HAYEHUEM CUMBOJIbHO20 JUumepaia SBISETCS COOTBETCTBYIOIIUN
KoJ1. CHHTaKCUYECKU CHUMBOJIBHBIN JIUTEpall MpeJICTaBIIsIET cCO00M mocIe-
JOBATEILHOCTh OJHOW WUJIM HECKOJIBKUX JIUTEP, 3aKIIOUYCHHBIX B allOCTPO-
b, 1 pa3MeliaeTcs B moje pazMepoM 2 Oaiita. BapuanToB HamucaHus
HECKOJIBKO:
® CHMBOJI, 3aKJIIOYEHHBIA B amocTpodbl, HampuMep D'. Tak paiuo-
HaJBHO 33/1aBaTh CUMBOJIbHBIE KOHCTAHTHI, JIJI1 KOTOPBIX €CTh U KJla-
BUIIIA HA KJIABUATYpPE U CUMBOJI (TOBOPSIT: neUAmMHbIU CUMBOIL);
® 3aKJIIOYEHHAs B anocTpodbl 1ETOYHUCICHHAasT KOHCTaHTa MOCE CUM-
BOJla «0OpaTHBIN cienn». BapuaHT ompaBaaH i KOJOB, KOTOpPHIC
HE MpeJICTAaBIICHbI HAa KiaBuaTtype. [Ipu 3ToM cama KOHCTaHTa JI0JKHA
ObITh TpPEJCTaBJICHA B IIECTHAIIATEPUUHON CUCTEME CUUCICHUS.
Hanpumep, koHcTanTta "\ x4 3" coaepkuT Kog OykBel D — 67;
® 3aKJIIOUYEHHAs B anocTpodbl JIUTEpa Mnocie oopaTHoro ciemia. Takum
00pa3oM 3aJarTCsl €sC — MOCJIEN0BaTEILHOCTH, MPEACTaBIIAIONINE
co00M KOMaH/bl YHpaBJICHUS HEKOTOPHIMH YCTPOMCTBAMHU, MPEK]IEC
BCETO SKPaHOM:
"\Uu’ — 3a/laHue YEThIPEX3HAYHOIO MIECTHAAUATEPUYHOTO KOJA B CHU-
creme Unicode. IIpuMennMo K J1Ir0OOMY CHMMBOJIY, HO 00s13a-
TEJIBHO COJICPKUT YEThIpE HUPPHI;

“\a’ — 3BykoBo# curnaji (\u0007);

“\b" — Bo3BpaT Ha oHy mo3unuio Hazam (\u0008);

"\n" — nepexoa Ha HOBYIO cTpoKy (\uO00A);

"\r’ —BO3BpaT KapeTku (Kypcopa) B IMEpPBYIO MO3ULHUIO CTPOKH

(\u000D);

"\t’ — mepexosl K ClIEAyIIEed METKE TOPU3OHTAIBHON TaOyJIsIIuu
(\u0009);

"\V' —mepexoJl K CIEAYyIole METKE BEPTUKAIBbHOW TaOyJIsIIuu
(\u000B);

"\ 7 — anoctpod;

“\”" — KaBBIUKW.

Cmpokosvle 1umepaisl SIBIASIOTCS TTOCIEI0BATEIHFHOCTHIO (BO3MOXK-
HO, TyCTOM) JUTEpP B OJHOM M3 BO3MOXXHBIX (hOpPMATOB MpEJACTABICHHUS,
3aKJIIOUYEHHBIX B JIBOMHBIC KaBBIYKU. [Ipu 3TOM camu TUTEphl MOTYT OBITh
MpeJICTaBIICHBI JIMOO CUMBOJIOM, JTUOO KOJAOM:
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using System;
class Primer0

{

static void Main()

{

Console.WriteLine ("\t\u0041\x41\r\x42\x43\b\u0044") ;
Console.WriteLine ("A"+"\xA"+"A") ;

}
}

CoaepKumMoe KOHCOJIBHOTO OKHa IOCJIE 3allyCcKa MPUBEAEHHOM MPO-
rpaMMBbl UIMEET CIICAYIOIIMN BU:

BD AA
A
A

Crtpoka, nepenanHas Metoly Console.WriteLine () BO BTOpOM
BBI30BE, 0 CYTU Jeja SIBISETCS KOHKATEHWPOBAHHOW (O0OBETMHEHHON).
CTpoKOBBIN JHUTEpall, TIEPEe] KOTOPHIM HAXOAUTCS CUMBOJ @ (Hampumep,
@) Ha3bIBACTCS KONUPYHOWUM, WA OVK8ANIbHbIM, U 00JaIaeT CICaYyIO0-
MU CBOMCTBAMMU:

® B €r0 COJEPKUMOM € SC — MOCIIEeA0BATEIbHOCTH — UTHOPUPYIOTCS,
® COJIEPKUMOE MOXKHO pa30MBaTh Ha CTPOKH, U 3TO pa3OUEHHE COXpa-

HUTCS IIPU BBIBOJAE B KOHCOJIBHOE OKHO.

Crnenyoomuil npuMep JAEMOHCTPUPYET OCOOCHHOCTHM pPa3OUBKU Ha
CTPOKHU KOIUPYIOIHUX U CTPOKOBBIX KOHCTAHT:

static void Main()

{

Console.WriteLine (@"

crpokal

cTpoka2

cTpoka3") ;

Console.WriteLine (@"\tt\bb\nn\rr") ;
Console.WriteLine ("\tt\bb\nn\rr") ;
Console.WritelLine("---———-—----- ")}

Pe3ynbTaT BBINOJHEHHS MPOrpamMMbl (KOHCOJIBHOE OKHO) MPHUBEAEH
Ha puc. J.

cTpokal

cTpoka2

cTpoka3
Att\bby\nn\rr

Puc. 5. KoHconsHOE
OKHO
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[Ipumeyanue: 0ObIYHYIO (HEKOMUPYIOINIYI0) KOHCTAHTY pa30uBaTh Ha
CTPOKH B TEKCTE IIPOrpaMMBbl HEIb3s1!

PaccmaTpuBaeMple KOHCTPYKIIMHM SI3bIKA IO XOAYy H3JI0KCHHUS MaTe-
puana OyayT U Jajiblle WITIOCTPUPOBATHCS HA MPUMEPaX C KOHCOJbHBIM
BbIBOJIOM. OCHOBHBIMU HHCTPYMEHTaMU MPU 3TOM OYIyT CTATHUECKUE ME-
TOABI KJIacca Console:

WritelLine () — BBIBOJ CTPOKHA Ha KOHCOJb C IIEPEBOAOM KYypCO-
pa Ha HOBYIO CTpOKYy (Write () — To ke ca-
Moe, HO 0e3 TiepeBojia Kypcopa);
ReadLine () — BBOJX CTPOKH C KOHCOJIH,
Read () — 4YTeHHE C KOHCOJH OJHOI'O CUMBOJIA.

Meroxg WriteLine () MOXHO MCIOJIL30BATH C OJJHUM APTYMEHTOM,
npeoOpa3oBaHUE MPU 3TOM BBIMOJHSIETCS aBTOMATUYECKU:

using System;
class Primer
{
static void Main()

{
Console.WriteLine (100) ;
Console.WriteLine (0x64) ;
Console.WriteLine('d’) ;

}

}

KoHconpHOE OKHO OyAET TAKOBBIM:

100
100
d

Kpome  pacCMOTpEHHBIX  YIPOILIEHHBIX  BApHAHTOB  METOJ
WriteLine () MOXET OBITh BBI3BAH BMECTE CO CpelicTBaMu (hOopMaTUPO-
BaHUAI.

[Tpumep:

using System;
class Primerl
{
static void Main()
{
Console.Writeline ("I[lpocTsie KOHCTaHTH:") ;
Console.WriteLline ("gmecssTuunass {0}",100) ;
Console.WriteLine ("wecTn. {0} cmMBomepHast {1}",0x64, d’);
}
}
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B TakoMm ciydae coaep:KMMOE TOJIHOCTHIO KOHCOJIBHOTO OKHAa Clie-
yroriee:

IlpocTee KOHCTAHTH:

necaruunan 100

wectn. 100 cumsoabnan d

flra nNnponoAxeHHn HAXMUTE ARGEYD KAaBHuy . .

OTMeTuM, 4TO B JaHHOM NpUMeEpe MeToy Writel.ine BO BTOPOM
BBI30BE IMEPEAAIOTCS YXKE JIBa BXOJHBIX apryMEHTa: CTPOKa C JIOIMOJIHU-
TEIbHON KOHCTpYKLMEN Buaa {umciio}, koHcranra 1 00.

KoHcTpykuuu Buja {umciio} Ha3bIBalOTCS METKaMu (popMaTupoBa-
HUS, WIK MOJICTAHOBOYHBIMHU BBIpOKEHUAMU (placeholder — mecTo 3amoi-
HeHus ). YHcro nmoka3biBaeT HOMED 3JIEMEHTA CIIMCKA BbIBOJA (TIepedncie-
HUE€ JOJDKHO HAYMHATHCA C HyJis1). COMCOK BBIBOJA — 3TO apryMEHTHI, 3a
UCKIIFOUEHUEM TIEPBOM CTPOKU. B mpeamecTByrolmeM NPUMEPE METKH
dbopmaTupoBaHus CIyXKaT TOJIBKO OJIHOW IE€JU — MO3UIIMOHUPOBAThH BHIBO-
IUMbI€ KOHCTAHThl B CTPOKE KOHCOJM. [Ipu HCMoOnb30BaHWM AOTMOJIHU-
TEIbHBIX MAPAMETPOB PYHKIIMOHATIBHOCTh METOK (POPMATHUPOBAHUS MOMKET
ObITh 3HAYUTENBHO paclupeHa. J(OmoJHUTENbHbIE MapaMeTphbl pacroia-
raroTCs MOCIe HOMEPA METKH Y€pe3 IBOCTOUNE:

D uiu d — BBIBOJI LIENIOTO JIECTUYHOTO 3HAYCHUS;

X MY X — BBIBOJ LIEJIOTO MIECTHAIATEPUYHOTO 3HAYCHMUS;

E WIM € — BBIBOJI IJIABAOIIETO AECCATUYHOIO 3HAYCHHUS B DKCIIOHCH-

UaJIbHOU dhopme;

F unn f — BBIBOJ IIJIABAIOIIETO JCCATUYHOrO 3HAYEHUS B (Popme

¢ (PUKCUPOBAHHON TOYHOCTBHIO;

G WIM g — BBIBOJ IUIABAIOIIETO JECATUYHOTO 3HAYCHUS B YHUBEP-

cajibHOM (popme;

N wIM n — BBIBOJ IUIABAOIIETO JECATUYHOTO 3HAYEHWS C Pa3ICICHUEM

IO TPH pa3psa.

Bce napameTpsl, 3a HCKIIIOUEHUEM TocieHero (N UM n), MOTYT JI0-
ITOJHATHCS LEJIBIM YUCIOM — KOJIMYECTBOM NO3UILHM, KOTOPOE ISl LENBIX
3HAYEHUW OMPENENSAET pa3MepP BCEro MOJs, a s MUIABAOIINX 3HAYCHUN —
KOJINYECTBOM MO3UIIMN JIJIs1 BBIBOJA APOOHON YacTh (TOYHOCTh MPEACTaB-
JICHUS).

Huxe npuBeéH npuMep BBIBOJIa B KOHCOJIbHOE OKHO € (hOpMaTHPO-
BAHUEM:

using System;

class Primer2

{
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static void Main()

{

Console.Writeline ("®opMmaTpoBaHMe c napameTpamm:'") ;
Console.WriteLine ("gecsmmaroe {0 :d8 hrecTHamaTepmaroe {1:x8}", 0x64,100) ;

Console.WriteLline ("crannmapTHas sBammck={0:£3}",3.141592);
Console.Write(" »KCHoHeHUMaslepHass Bammuck ={l:ed}",
3.141592) ;

}
}

KoHconbHOE OKHO OYI€T BBITJISAETD TaK:

PHMATHPOBAHUE C NAPAMETPAMM :
ecaruunoe 00000100 wecTtHanuarepuunoe 00000064

TanpaprHaa sanuce =3,142 asakcnonenumanabnan sanuceu=3,1416e+000
i NPOMOAXEHHA HAXMHTE ANGYND KAABHWY . .

HpI/IMep JUI CaMOCTOSITECIBHOT'O BBIIIOJHECHUSA. Y CTAHOBUTE, UTO IIO-
SIBUTCS HA DKpaHeE:

using System;

class Primer4

{

static void Main|()

{

Console.WriteLine (" A={2:d} B={1l:x} C={0:d}", 'M',
77, 0x77 ) ;

}
}

J{14 yripaBieHus BBIBOJOM BEIIECTBEHHBIX 3HAUYEHUM HA KOHCOJIBHOE
OKHO C noMolp) Console.Writeline MOXHO BOCHOJb30BaThCA
mabJIOHaMHU, KOTOPBIE OMPEACISIOT KOJIUYECTBO MO3UIMM U pa3MEIICHUE
pas3IeynTeNe:

class Primer3

{

static void Main()
{

Console.WriteLine ("Wa6mor #it# . #iH##AH#E = {043 #HHHH) ",
1234.56789) ;

Console.WriteLine ("lWla6non #i#t#.##t# = {O0:###.###)",
1234.56789) ;

Console.WriteLine ("Wa6mon # ###.### ={0:# ###. ###}"
1234.56789) ;
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Console.WriteLine ("Wa6snon # ##.### = {(O0:# ##.###)1",
1234.56789) ;

}
}

PesynbraT paboThl npumMepa:

WabnoH #H# . HuHHHHHE = 1234, 56789
WabnoH #HH# . HH4 = 1234,568
WlabnoH # HH#H . HHH = 1°234,568
WabnoH # H#.HHH = 12°34,568

Kak crmemyer u3 pesyibrara, €Ciu B IIA0J0HE HEIOCTAET MO3UIIMI
JUIsE  pa3MEIICHUs 1EJI0M YacTh 4Hucjia, TO OH aBTOMAaTHYECKHU
pacIIUpsEeTCs, €CJIH sl IPpOOHOM — ApoOHAs YacTh 3HAYCHUS OKPYTIISICTCS
1o Tpedyemoit TouHoctu. Ha camom zene cumBosinueckue (JTuTepaibHbIC)
KOHCTaHTBhl TaKXXe SBISIOTCS OOBEKTaMH, MPOU3BOJHBIMH OT 0a30BOro
tuna Object. Caenyromun NpuMep JE€MOHCTPUPYET 3TO:

using System;

using C = System.Console;

class KoHcCTaHTH

{

static void Main()

{

C.WriteLline (Oxabc.ToString()) ;
C.WriteLine (Oxabc.GetType()) ;
}

B pesynbprare nonyuum

2748
System.Int32

JIIt  HEKOTOpOro  COKpAlleHUs 3alliCu  34eChb C  I[OMOIUBIO
KOHCTPYKLHMHU Us1ng 3aJaH IICEBIOHUM Kilacca Console.

Kpome 3amanusi KOHCTaHT B JOCTATOYHO MPHUBBIYHOM BHJIE, B SI3BIKE
C# nMeeTcst BO3MOKHOCTD 3a1aHUS U UCIIOJIb30BAHUS CUMBOIUYECKUX, NI
umerHoéanublx koHcmanm. 110 cyTn nema 3TO IEepeMEHHbIE Tak Ha3blBae-
MBIX BCTPOCHHBIX THUIIOB, KOTOPbIE 00S13aT€IbHO JOJKHBI ObITh MHULIMAJIN-
3UPOBAHbI MPU OOBSBICHUH, BIOCIEACTBUU UX 3HAUEHHE HE MOXKET OBITh
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n3MeHeHo. [Ipu 00bsABIECHUN CHMBOJIMUYECKUX KOHCTAHT Ha TIEPBOM MECTE
nomemaroT Moaudukarop const. [logpodHee 00 3TOM peub HOUIET HIKE.

llepeuucnenuss sBIAIOTCS HaOOpaMH CHUMBOJIMYECKUX KOHCTAHT.
Oco0eHHOCTH MX OOBSIBICHUS U UCTIOIB30BaHUSA OyayT PacCCMOTPEHBI IO-
cJie MaTepraia 0 CAMBOJIMYECKHX KOHCTAHTaX.

CKaJIﬂprle 00 BEKTHBI BCTPOCHHBLIX TUIIOB JdHHbIX

S3pik C#, kak W ero OJvbKaIie PoJICTBEHHUKH, OTHOCUTCS K SI3bI-
KaM CO CTPOroi THMM3alueil. ITo O3HadaeT, 4yTo 000N OOBEKT /10 €ro
UCIIOJIb30BaHUS JOJDKEH ObITh 00BsABIEH. VICKIIIOUeHHE U3 ATOTO MpaBuiia
COCTABJISIOT TOJIBKO MPOCTHIC KOHCTAHTHI.

OOmuit cuHTaKCcUC oneparopa oObABICHUSI 00beKTa (0OOBIYHO HA3bI-
BAE€MOTO nepeMeHHOl) B HECKOJIBKO 00JIETYCHHOM BHUJIE CIICAYFOIIIMIA:

T™UI1 MneHTMQMKa'I'OP = BHa4YeHNHe,

B kadecTBe 3HAYEHUS MOJKET BBICTYHAaTh IIPOCTas KOHCTAaHTA HIIH
yke 00BsBIcHHAs mepeMeHHas. [Ipm 3TomM camMoO 3HaYe€HHE B OIEpaTope
OOBSIBIICHHS HE SIBJIETCS 00513aTEILHBIM, HO B JIIOOOM Clly4yae rnmepeMeHHas
JIOJDKHA IIOIYyYHTh KOHKPETHOE 3HAUCHHUE €& nepeo2o UCNonb308aHUsL.
B crnenytomem ¢parmenTe Bo BpeMs TPAaHCISIUU OyAET MOJYyYE€HO COO00-
neHue 00 omubKe, CBI3aHHOM C MOIBITKOM HMCITOJb30BaHUS HECUHUIIUAIIN-
3UPOBAHHOM MEPEMEHHOM b:

int a=20, b;
Console.WriteLine (" a= {0} b= {0}", a, b);

Bce 00bekTHI B s13b1Kke C# 00BIBIAIOTCS B KAKOM-IHO00 OJIOKE, B 3TOM
OTHOIIICHUU OHH SIBJISIFOTCS JIOKaJTbHBIMU. VX 00macTh BUguMoCTH (scope —
4acTh MPOrPaMMBbI, B TPAHUIIAX KOTOPON OOBEKT AOCTYIICH ISl UCTIOIB30-
BaHMS) HAUMHAETCS C orepaTropa OObSIBICHUS U 3aKaHYMBACTCS (PUTYPHOM
CKOOKOM, 3aBepiiaronieit Onok. JlomyckaeTrcss HEOrpaHWUUYEHHOE KOJrye-
CTBO BJIOKEHHU OJHUX OJIOKOB B Apyrue. [Ipu 5ToM Kaxxabiii pa3 001acTh
BUJIMMOCTH 00Jiee BHEITHET0 00BhEKTa PacIpOCTpaHsIeTCs Ha 0oJjiee BHYT-
penHuit 6;10k. COOTBETCTBEHHO 00paTHOEe He nomyckaerca. CiaeacTBueM
3TOTO TpaBWJIa SIBJISIETCS 3alpeT Ha COBMAJCHHE UMEH MEPEMEHHBIX BO
BHEIIIHUX U BHYTPEHHUX OJIOKaX.

Tunet B s3pike C#, kKak U B JJI0OOOM JpyroM OOBEKTHO-
OpPUEHTUPOBAHHOM SI3bIKE MPOTPAMMHUPOBAHMUS, JEISTCA HAa BCTPOCHHBIE
(cucTeMHbIE, UHTETPUPOBAHHBIE) U TOJIb30BaTenbckue. [lepBoie omnpene-
JSIFOTCS CTAHIAPTOM fA3bIKA MporpamMMHpoBaHusi. BTopbele pa3pabarbiBaeT
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caM mporpamMmuct. I Te u Apyrue TUIbl B OOIIEM Clyd4ae MOTYT ObITh HC-
MOJIb30BaHBI 1151 OOBSIBICHUS ABYX BUJIOB OOBHEKTOB:

e pasMepHbIX (Wiau 3Hayammx). K oObekTaM 3TOro THUIa OTHOCSTCS
CKaJSIPHBIE TEPEMEHHbIC, CTPYKTYpbl M mnepeuucieHus. OTindu-
TeJIbHass 0COOCHHOCTh 3HAYaAIUX OOBEKTOB B TOM, YTO B HUX CaMHUX
cojiep>KaTcs JaHHbIE, a pa3MEIalOTCsl OHU B CTEKOBOM MAMSITH;

® cchUIOYHBIX. OOBEKTHI TAKOTO THUIA BCETJa COJAEP)KAT MHOMXKECTBO
anemMeHTOB. [Ipu 00bsiBIEHNH O00BEKTa CCHUIOYHOrO THIIA CHayasa
CO3/Ia€TCsl CChblIKa — TIEPEMEHHAsl, 3HAUeHUEM (COIEPKUMBIM) KOTO-
poil ABISIETCA ajpec. 3aTeM B JTUHAMHUYECKON 00JIaCTH BBIACISACTCS
naMsITh TIOJI pa3MelieHue 00beKTa, U adpec JaHHOTO y4acTKa MaMsITH
COXPAHSIETCSI B 00beKme-cculiKe. ITO CUIIBHO HAIIOMUHAET KOCBEH-
HYIO ajpecaluio, U3BECTHYI0 U3 accemoOnepa. [Ipumepom oObnekTa
CCBUIOYHOTO THUIIA MOTYT CIIYKUTb CTPOKH, MacCUBBIL. JIF000i1 00BEKT
MOJIb30BATEIBCKOTO THUMA, OOBSBIECHHOTO C TOMOIIBIO OIlepaTopa
class, TaKXKe SBISIETCSA CCHUIIOYHBIM.

N3 Tabn. 1 HECnoXHO 3aMETUTh, YTO BCTPOCHHBIE THUIIbI JTAHHBIX
s3pika C# B OCHOBHOM COOTBETCTBYIOT MAalllMHHBIM (popMaram JaHHBIX
3ALUIIEHHOTO PEXUMA.

Tabmuma 1
XapaKkTEepUCTUKA BCTPOCHHBIX TUIIOB TAHHBIX si3bIKa CH#
Pazmep, GaiiToB CootBercTBY-
Tun (cocTaB 1 pa3Mepbl | FOIIMI CHCTEM- Hasznauenue
noJieit, OUTOB) HBIN THIT
bool 1 (8) Boolean Jlormuecknii {true, false}
3HAKOBOE 1I€JI0€ B JUAITa30HE
byt Sbyt
sbyte 1A_7) yte 128 ... 127]
be33nakoBoe menoe B 1uamna3oHe
byt Byt
yte L(®) yte [0... 255]
3HAKOBOE 1IEJIOE B TUAIIa30HE
hort Intlo6
shor 2(1.15) n (232 768 ... 32767]
be33HakoBoe 1el1oe B Juara3oHe
hort UIntlo
nsnor 2 (16) o [0 ... 65 535]
char 2 (16) Char Kon CI/IMBOJIaUI/IS tabmiel Unicode
(6€33HaKOBBIN )
. 3HaKOBOE 1IEJIOC B JUAIIa30HE
t Int32
in 4(1.3D) n [2 - 147483 648 ... 2 - 147 483 647]
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Oxonuanue taom. 1

Pasmep, GaiiToB CooTBeTcTBY-
Tun (cocTaB u pa3Mepbl | IOIIUN CUCTEM- Haznauenue
noJiei, OUTOB) HBIN THIT
. be33nakoBoe 11€J10€ B JUaIta3oHe
uint 4 (32) UInt32 1 o

[0 ... 4294 967 295]

3HAKOBOE IIeJI0C B JUAIIa30HE
long 8(1_63) Into4 [-9 223 372 036 854 775 808 ...
... 9223372036 854 775 807]

bes33nakoBoe 11e10€ B qUara3soHe
[0 ... 18446744073709551615]

BemniecTBeHHOe B 1uamna3oHe
float 4(1.823) |single [£1,5-107% ... £3,4 - 10,
TOYHOCTH 6—7 3HAKOB

ulong 8 (64) UInto4

BemecTBenHoe B quama3one
double | 8(1_11 52) |Double [£5,0 - 107% ... £1,7 - 10°"],
TOYHOCTE 15—16 3HaKOB

16((1_7_8_16_96) BemecTBeHHOE 1151 (PUHAHCOBBIX
. TOACTPOHBIM . acuéTOB B JMANa30HE
decimal H_IpI/I(I)TOM 0603na- | Decimal 1[3:&1 0 - 10_25';[[ 179 . 1028]

YCHBI 110J141, 3aI10J1-
HEHHbIE HyISMH) TOYHOCTH 28—29 3HAKOB

Turel, mepednciieHHbIe B TaOIUIE, YIIOPSAI0YEHBI IO CTapIINHCTBY.
CTapmHCTBO THUIIA OMPEACISAETCS pa3MEpPOM I0Jig, B KOTOPOM pa3Melia-
€TCs 3HaueHue O0BbeKTa: yeM OoJbllie mojie, TeM cTapiie Tum. CrapiiiH-
CTBO THIIAa UMEET 3HAYCHHE NPH OMEpaIusX U MpeoOpa3oBAHUSIX MEKITY
YUCJIOBBIMU TUIIAMU. TUNOM O YMOIUAHUIO CYATAETCS TUIT int.

N3ydyeHne oOBEKTOB I11€JIeCOO0pPa3HO HayaTh ¢ 00Jiee MPOCTHIX pa3-
MepHbIX, WIN CKUTSIPHBIX, 00BEKTOB.

Pa3zmep Tuma B 6aiiTax MOXET OBITh MOJYYEH C MOMOIIBIO ONIEpaIlUU
sizeof. B cuneayromeM mnpumepe IOKa3aHbl CIOCOOBI OOBSIBICHUS
¥ MHHUITHATU3AIMA 00BEKTOB BCTPOCHHBIX THIIOB, a TAK)KE HCIOJIb30BAHUE
onepanuu sizeof:

using System;

class Primer5

{

static void Main()

{
byte a=255;
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//HesiBHOe mnpeoBpaBoOBaHME - BHIIOJIHSAETCS TOJBKO AJS
/ /eJIOuMCIIeHHEX TUIIOB

sbyte b=127;

char c¢= 'd';

bool d;
short e;
ushort £;

int g= 0x100;

float h= 5.2F;
double i= 123e-2;
decimal j=0.00000000001M;

d=false;
e=32767;
f=65535;

Console.WriteLine ("{0}={1}\t\tpasmep={2}"

a.GetType(),

Console.WriteLine ("{0}={1}\tpasmep={2}", b.

++a, sizeof (byte));

++b, sizeof (sbyte)) ;
Console.WriteLine ("{0}={1}\t\tpasmep={2}",

c.GetType(),

Console.WriteLine ("{0}={1}\tpasmep={2}", d.

++c, sizeof (char));

d, sizeof(bool));
Console.WriteLine ("{0}={1}\tpasmMep={2}", e
++e, sizeof (short));
Console.WriteLine ("{0}={1}\t\tpasmep={2}",

f.GetType(),

Console.WriteLine ("{0}={1}\tpasmMep={2}",

++f, sizeof (ushort));

++g, sizeof (int));

Console.WriteLine ("{0}={1}\tpasmMep={2}",

++h, sizeof(float));

Console.WriteLine ("{0}={1}\tpasmMep={2}",

++i, sizeof (double)) ;

Console.WriteLine ("{0}={1}\tpasmMep={2}",

++j, sizeof(decimal)) ;

14

g.

h

GetType () ,

GetType (),

.GetType (),

GetType () ,

.GetType (),
.GetType (),

.GetType (),

}

}

B utore paboThl OyieT IOTy4YeH CIIeayIOMUM BUI Ha dKpaHe (puc. 6).
9sten.§yte=m pasmep=1
ystem.SByte=-128 pasmep=1
ystem.Char=e pasmep=2
ystem.Boolean=False pasmep=1
ystem.Intl16=-32768 pasmep=2
ystem.UIntl1l6=0 pasmep=2
ystem.Int32=257 pasmep=4
ystem.Single=6,2 pazmep=4
ystem.Double=2,23 pasmep=8
ystem.Decimal=1, 00000000001 pasmep=16

A NPOAOAKEHHUA HAXMUTE AXEYW KAaBHUWY . . .

Puc. 6. PesynbpTar paboTsl mpuMepa
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B nanHoM npumepe ObLT MCTOJIb30BaH HECTATUYECKUN METOJ] C UMeE-
HeM GetType (), KOTOpbIM HMEETCs y J000ro BCTPOCHHOTO THIA
(a3HauuT, U y J000r0 OOBEKTa BCTPOCHHOTO THMa). J[aHHBIM MeTox
BO3BpalllaeT CHUCTEMHOE Ha3BaHue Tuma. I[locie COOTBETCTBYIOIIETO
Ha3BaHWS THUIMA HA DKpaH BBIBOJMUTCS 3HAUCHHE OOBEKTA, YBEIMYCHHOE
Ha 1, (3a uckIroueHueM OyJieBoro Tuma d) u pa3mep TUIlla B OaiiTax.

Crnenyroumii mpumep eiie pa3 J0Ka3bIBA€T, YTO BCTPOCHHBIE THUIIBI
SIBJISIIOTCS 3HAYAITUMU:

using System;

using C = System.Console;

class Ilpummep 5 1

{

static void Main()

{

int al=10;
int a2 = al;
a2 = 20;

int bl = new int();

int b2 = bl;

b2 = 40;

C.WriteLine("al={0}, a2={1}", al, a2);
C.WriteLine("bl={0}, b2={1}", bl, b2);

}
PesynbTar npumepa Oyner

al=10, a2=20
b1=0, b2:=40

Wcnonp3oBanHas 711 WHUNMAIM3AIMA TIEPEMEHHON bl orepamnus
new BBIACIAET MaMsATh, KaK MPaBUIIO, IJII CCBUIOYHBIX OOBEKTOB, HO MO-
KeT OBITh MCIIOJIb30BaHA W JJIA 3HAYAIuX, KaK B JaHHOM cliydae. Apry-
MEHTOM OIIepalliy MPHU Pa3MENICHUN CKaJSIPHBIX O0OBEKTOB SBJISCTCS THII
M, €CIM HEeOoO0XOJMMO, WHHITMAIU3UpPYIolee 3HaueHHe B CKOOkax. Ilpu
9TOM MaMSTh JJIS 3HA4YalnX OOBEKTOB BBIAEISETCS B CTEKE, a JUIS CChI-
JO4YHBIX — B Kyue (heap).

Tun float

Tun float COOTBETCTBYET CUCTEMHOMY IUIABAOLIEMY THUILY OIM-
HapHOU ToyHOCTU. CTpykTypa Tumna £ loat Takona:

31 30 23 22 0
‘ 3HaK ‘ CmeméHHbIi nopsiok(80uT) ‘hdaHTﬂcca(236HT)|
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[TocTaBuM 11€JIb TPOBEPUTH 3HAYEHHWE HAMOOJIBILIETO YMCIA U3 JHa-
na3zoHa s tuna float. [lockonbky HanOobIIee 3HAUEHHE CMEIEHHOTO
NopsA/IKa Ha €IUHUILY MEHbIIIE MaKCUMaJIbHO BO3MOXKHOTO M COCTaBIIsIET
OxFE, a nHanbonbiiee 3nauenne HopMmanuzoBanHoi Mantuccol (0XFFFFFE)
pa3meniaeTcsi 03 eIMHUIIBI B 11€JIOM YaCcTH, TOCTOJIBbKY UCKOMOE YHCIIO BO
BHyTpeHHeM mpeacrasiennn numeer Bua 0x7F7FFFFF. CrnenoBarensHo,
3HAaK PaBCH 09 Pememgnnoe = 2549 MHOpMaJII/ISOBaHHaH = OX1FFFFFE9 Ppeanproe =
=127, pesyasrar cocrasiser 0x1.FFFFFE-2'*” = 0x1.FFFFFE-2'**-27" =
= 0x1.FFFFFE-(2**-2"' = 0x1.FFFFFE-16>*-2"'= 0x1FFFFFE-16°°-2"

Crnenyromuii pparmenT Ha C# 1o3B0oJIAE€T COOPATh MOJYYEHHOE YUCIIO:

class Program
{
static void Main|()
{
float d, e= Ox1fffffe;
d = (float)Math.Pow (16, 26);
Console.WriteLine ("PesynesTaT = {0:g}",d*e/2);
}
}

B pe3ynbTare Ha 3KpaHe MOSIBUTCS HAIUCH:

[PesynbTaT = 3,402823e+38 |

Tun decimal

JUist mpeAcTaBiIeHUsl BEMIECTBEHHOIO YKCIIA MOBBIIIEHHOW TOYHOCTH
B s13b1k C# noGaBiien tun decimal. Ero pasmep 16 Gaiitos, wiu 128 Ou-
TOB. ANapaTHble BOZMOXHOCTH JIJISl ATOTO THUIA O00ecneYnBaeT OJIOK J0-
NOMHUTENBHBIX XMM-perucTpoB, KOTOpbIE MHTEITPUPYIOT B IPOLECCOPHI
HauynHas ¢ mecroro nokoneHus (Pentium III).

Ctpykrypa popmara decimal ciaeayromias:

127 126 120 119 112 111 96 95 0
'S |wymu (76um)  |Muosxurens (8 GuroB)  |Hymu (16 6umos)  |Llenoe uncio (96 6utos) |

B Heilt MOXHO BBIACIUTD:
e S — 3HAKOBBIM OWUT;
® MHOXHWTEJIb, WJIK MacluTabupyronmii MHoxkutesb (MM) — 3To nenoe
YHCJI0, KOTOPOE MOXKET NMpuHUMAaTh 3HaueHusa ot 0 go 28. Marema-
THuecku MM npencraBisier co00M OTpHUIIATEIbHYIO CTEIEHb B JKC-
MMOHCHIIMAJILHOM TIPEJICTABIICHUHA BEIIECTBEHHOTO 4YHCJa IPHU €ro
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HOpMaJIM3allui K HYJIEBOW APOOHOM 4YacTh (IO CYTH — KOJIMYECTBO
uudp B IpoOHOM YacTH).

[Tpumep:
1234.456 = 1234456 - 107 = 12d618h - 107 (MM = 3).
BHyTpeHHee npeacraBiieHue 4ucia:

00 03 00 00 00 00 00 00 00 00 00 0000 12 d6 18 h

B cnenyromem mpumMepe A MOMYYEHHs] COCTaBIISIFOIINMX OO0OBeKTa D
Tina decimal WCHONB3YETCS CTAaTUYECKUMUW METOJ GetBits Kiacca
System.Decimal, uatepdeiic kotoporo — public static int[]
GetBits (decimal d). Bo3sBpamaemoe 3Hau€HUE METOJA — MACCHUB
32-pa3psAaHBIX LEIbIX YUCET CO 3HAKOM, COCTOSIIUNA U3 YETHIPEX 3JICMEH-
TOB TUNIa Long:

® [IEPBBIM, BTOPOM U TPETHUM DJIEMEHTHI BO3BPALIAEMOr0 MAacCUBA CO-
JIep’KAT COOTBETCTBEHHO MIIAJIIINE, CPEIHUE W CTApIIUE Pa3psbl
96-pa3psigHOTO 11e510T0 uKcia (mo 32 pa3psia B KaKIOM NapaMeTpe);
® YETBEPTHIM JIEMEHT BO3BPAIlAEMOT0 MacCHMBa COACPKUT MacCIITa0u-
PYIOIIUIA MHOXHUTENb U 3HaK. OH COCTOUT U3 CICAYIOIINX YaCTEH:
— pazpsansl ¢ 0 mo 15 (Mitajaiiee ciIoBO) HE UCTIOIB3YIOTCS M JIOIKHBI
PaBHSATHCS HYJIIO;
— pa3pansl ¢ 16 mo 23 HOJBKHBI COAEPKATH MOKA3aTeNlb CTeNeHu OT 0
70 28, B KOTOPYIO HYKHO BO3BOAUTH umciao 10 g1 nmpeodpa3oBa-
HUSI ICKOMOTO YHUCJIa B LIEJIOE;
— pa3psael ¢ 24 no 30 He UCHONB3YIOTCS U JOJDKHBI PaBHSITHCS
HYJIIO;
— pa3psan 31 conepxut 3Hak: 0 COOTBETCTBYET 3HAKY IUIIOC, | — 3Ha-
Ky MUHYC.

[Tpumep:

using System;
class Primer

{

static void Main()
{
decimal D = 1234.456m;
int[] form = Decimal.GetBits (D) ;
Console.Write("{0:x8}",form[3]) ;
Console.Write("{0:x8}", form[2]);
Console.Write("{0:x8}", form[1l]);
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Console.Write("{0:x8}", form[O0]) ;
Console.ReadLine() ;

}
}

PGB}’J’IBT&T CI'0 BBIITIOJTHCHUA

0O0300000000000000000000001 2d618

BopIpakeHHs U onlepanuu

OcHoBHOI 00bEM 00paOOTKHM JTAaHHBIX B MPOrpaMmax BBIMOJIHSAETCS
C TIOMOIIIBI0 UMEIOIIETOCs B COCTaBe si3bika Habopa omepanuii. Jlekcuue-
CKasi KOHCTPYKIIMS JJISl BBIMOJHEHUS TOJOOHBIX JCHCTBUM Ha3bIBACTCS
gvipaxcenuem. Onepanuu AeNsATCsS MO Ha3HadeHuto. Ha c. 27 npuseneH
MIOJIHBIA CIIMCOK oreparui si3bika C#.

B oO1iiem ciydae BbIpaXk€HHE — 3TO OOBbEIMHEHUE OnepaHaoB (00b-
€KThl JAHHBIX) C MOMOUILI0 omnepanuid. CUHTaKCUC BBIPAXEHUNA MaKCH-
MaJIbHO MPUOJIMIKEH K aliredpanyeckoit hopme:

ornepaHnl @ onepann?2 (@ omnepaHn3,

riae @ —3HaK orepamuu.
Onepauuu pazaensoTces Mo aprocmu (KOJIMYECTBO ONEPAH]IOB):
® yHapHbIC (MM OJHOMECTHBIC — OJIUH OTIEPaHN);
e OuHapHbIC (IBYMECTHBIC — JIBA ONIEPaH/Ia);
® TepHAapHbBIC (TPEXMECTHBIE — TpH oOlepaHja). TepHapHas omepaius
€MHCTBEHHAS, TO-IPYTOMY Ha3bIBACTCSl VCI06HOU, WIN OIEpalnei

NpOBEPKU.

Omnepanuu B C#, Kak U ainreopandeckue, yrnopsigioueHbl N0 IpUOpH-
TeTy. B Tabn. 2 omepaiuu Takux rpymnmn, Kak apupMeTudecKkue, OUTOBbBIE,
JIOTUYECKHUE, OTHOIICHUS, CABUTA U 3aMEICHUS, PACTIONOKEHBI B TTOPSIKE
yMeHblIlIeHUs] nproputTera. Onepanuu OJMHAKOBOTO MPUOPUTETA BBIOJI-
HSIOTCS B OYEPEAHOCTH CJIEBA HAINpaBO, KpOMe OIepaliuii MpUCBanBaHUS,
KOTOPBIC BBIMOJHSAIOTCS ClpaBa HajaeBO. VI3MEHUTh OYepeaHOCTh OIepa-
IIMY B BBIPQKEHUH MOYKHO, KaK U B ajredpe, ¢ TOMOIIbIO KPYIJIBIX CKOOOK.

Onepanuu si3pika C#:

APHUPMETHUCCKHEC .....cccuvvieeeriieeerieeeeiieeeeiveeeeireeeeeveeens + - o /% ++  —=
JIOTHYECKHUE (OYIIEBBIC ) covvevveeeerreeeirieeeireeenireeeenneeeenenes ' ~ && || true false
BHTOBBIC. ....cciiiiiiiiiiiiiiee e et e et e et e e s e abaeee s & | 7
CITMSTHEST CTPOKH ....uuivvieeeeeiiitieeeeeiitteeessiitteesssantseeeesssastteessssnnsseessssssseesssssssseeesssssseeeens +



CIIBHTOBDIEC ...eeeneeeeee e e e e e e e e et e e et e et e e et e e e e e e e eaeeeeanaeeeaaeeeanaeeennans << >>

L0432 (0) 110535178 QRN R PP = = < > <= >=
RENV (110516056 SR = 4= —-= *= /= $= g= |= "= <K= >>= 2?7
JIOCTYTIA K DIIEMEHTY ...eeeeieeeeieriiiiiiiitteeeeeeeasiiiietteeeeeeeessasaaettteeeeeeesessssnnsbseeeeeeeesessnnnes .
| 05 91 (S 0T 1 1.0 1 ; EOURUUUR RO PRPPRPPPRPPRR []
TIPUBEHCHMS THITIA. .....ceeeieeeiieeiiiiiiiieeeeeeeeeeeiiitteeeeeeeessssaatsaereeeeeesessssnnnssnneeeeesssennnnnns ()
BBIOOP IO YCTOBHIO ...cuuvieeiiieiiiieiiieeitteetteetee et eit e et e sete e et eeeateeeteeesaeessteesnseesaneas ?:
KoHKaTEeHAMS U YIAIICHUE JEIIETATA ....vuevveeeeeniiireeeeniiieeeeeeniireeeessineeeeessnnneeeeessnnne + -
COBITAHU OODBEKTA. ...eeuvveenreerureeeteeeteeentaeessreessseessseesseesseessseesnseeensseessseesseesseesses new
THUNA THOOPMALIHT ...t eiee e as 1s sizeof typeof
VYpasneHne UCKIIOUYECHUSMU 110 TIEPETIOHEHUIO................. checked unchecked
APECAUU U PABATPECAIITMI .....evvvvvrereeeeeeeeernnnrrreeeeeeeeeessssnnssneeeeeeeens * => [] &
Ta0muma 2

XapakTepucTuka ornepanus si3bika C#

3HaK ITpuo- Ap-

[eiicTBue [Ipumeuanue
oncpanun PUTET HOCTb

Cwmena 3Haka (yHap-

-, + O 1 _
HbIE MUHYC, TUITKOC)
! 0 1 Jlornueckas HE Jlst GyneBoro omnepanaa
~ 0 1 | UuBepcus JUJ1s1 HENOYNCIEHHBIX ONEPAHA0B
++ 0 1 | akpemeHT [IpedukcHas onepanus BbIIOJ-
HSETCS 10 UCIOJIb30BAHUS MEpe-
-- 0 1 JlekpeMeHT .
MEHHOM, NOCT(PUKCHAs — OCIe
* | 2 | YMHOX€EHUE
/ 1 2 | Jleneuue -
o | 2 | Ocrarok ot nenerus [TepBrIii ortepaH; MOXKET OBITH
BEILECTBEHHBIM
Lo 5 5 CrnoxxeHue, BbIUUTA- B
HUE
<< 3 2 CnaBur BJIEBO JI71 1e0YMCIIEHHBIX ONEPaHI0B
>> 3 2 | CoBur BOpaso —
< 4 2 | OTHOLIEHUE MEHBIIIE
> 4 2 | OtHomeHue 60bIIe
e 4 ’ OTHOLLIEHNE MEHBIIIE
WJIM PABHO Pe3ynbrar — 3HaueHue OyneBoro
.- 4 5 OrHortrenue 6ospiie | THHa (true wm false)
WJIU PABHO
__ 5 ’ OTHOMmIEHNE paBEH-
CTBa
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OxoHuanwue TadJI1. 2

3Hak
onepaluu

[Tpuo-
puarer

Ap-
HOCTb

[eiicTBue

[Ipumeuanue

| =

OTtHolIeHUE HEpa-
BEHCTBA

Pesynbrar — 3HaueHue OyneBoro
tuna (true wim false)

&

butosag U

buroBas uckiroua-
romrast MJIN

burosas 1JIN

I[J'I?I HCJIOYNCIICHHBIX OIICPAHAOB

O (0| 9 |

Jlornueckasa 1

Jlst OyneBoro onepanjaa

p—
O

NN DN [N

Jlornueckasa NJIN

Jlst OyneBoro onepanjaa
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11

Jlornueckoro 3ame-
ICHUSA

IlepBrbIit onepan npoBepsieTcs
Ha null, ¥ €ciId HE pPaBEH, €TO
3HAYECHHUE BO3BpAILaeTCs, B [IPO-
TUBHOM CJly4ae BO3BpAIACTCs
3HAYEHUE BTOPOIrO OlepaHaa

12

[IpoBepka mnu BHIOOP
110 YCJIOBUIO

13

[IpucBoenue

YMHOXEHUE C 3aMe-
[IEHUEM

JleneHnue ¢ 3amere-
HUEM

CrnoxxeHue ¢ 3ame-
[IEHUEM

Brerautanue ¢ 3ame-
IIEHUEM

CnaBur BJIEBO C 3a-
MEIIICHHEM

Cnsur BOpaso ¢ 3a-
MEIEHUEM

buroBas U c 3ame-
[IEHUEM

buroBas uckiroua-
romas UJIN ¢ 3ame-
[ICHUEM

burosas UJIU ¢ 3a-
MEIICHUEM

bumoessie onepayuu

buToBbie omeparui MOTYT OBITh MMPUMEHEHBI TOJBKO JJIT OOBEKTOB
I[EJTOYMCIICHHBIX TUIOB. [10 CBOEMY CMBICIy OHM COOTBETCTBYIOT OJIHO-
UMEHHBIM TpolieccopHbIiM koMaHaaM (AND, OR, XOR, NOT).
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[IpuMep BBITIOIHEHUSI OUTOBBIX ONEpaALU:

using System;
class Primer

{

static void Main()

{
byte a = 25;
sbyte b = 30;
Console.WritelLine (~b) ;
Console.WritelLine(a & b);
Console.WritelLine(a | b);
Console.WriteLine(a ~ b);

}

PCBYJIBT&T BBITJIAIUT TAK:

-31
24
31

B kauecTBe CaMOCTOSITENBHOIO YIPAKHEHUS BBINOJHUTE B PYYHOM
pexXuMe yKa3zaHHbIe OUTOBBIE MpeoOpa3oBaHUs U TMPOBEPHTE MPECTaB-
JICHHBIC B pE3yJIbTaTe 3HAYCHUSI.

Onepayuu cdsuza

Kak u paccMoTpeHHbIE B PEAbIAYIIEM pa3jiesic OMTOBBIE ONEpaluy,
omnepalnyu CABUIa MOTYT ObITh BBINIOJHEHBI TOJBKO C OMNEpaHIaMH 1€JIO-
YUCJICHHBIX TUNOB. CIBUTH HELMKIMYECKHUE: TIPU CIABUTE BJIEBO €AWHUIIA
U3 CTapllero pa3psja yXoauT Bo ¢uiar mepeHoca, HO MPHU CIBUTE BIIPABO
3Ha4YeHue (uiara mepeHoca HE HMCMIOJIb3YETCs M MIAJIIUNA pas3psij Bcerja
YCTAHABIMBAECTCA B HyJb. [Ipy 3TOM €Cid BBINOIHAECTCA CHBUT BIPABO
MIEPEMEHHON CO 3HAKOM, TO 3HAKOBBIM Pa3ps] KaxIbli pa3 BOCCTAHABIIU-
BAETCS, @ MPU CIBUTC NMEPEMEHHOW CO 3HAKOM BIJIEBO 3HAKOBBIM pas3psl
MOXeET ObITh nedopmupoBaH. CleAyrouil NpUMep IEMOHCTPUPYET HC-
II0JIb30BAHUE CIBUTOBBIX ONEPALIUM.

using System;

class Primer

{

static void Main()

{
byte bl = 128;
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sbyte s1 = 64, s2 = -128 ;

bl <<= 1;
sl <<= 1;
s2 >»>=1;
Console.WriteLine(" bl << 1 = {0}", bl );
Console.WriteLine(" sl << 1 = {0}", s1 );
Console.WriteLine(" s2 >> 1 = {0}", s2 );

s2 L= 2;
Console.WriteLine(" s2 << 2 = {0}", s2);

}

Pe3ynbTaT BRIMOJHEHUS ONlepaliusl CAe Ty OIHI:

b1 << 1
sl << 1
s2 >> 1
52 <L 2

0
-128
-64
0

buTOBBIE M CABUTOBBIE ONEPALIMM MOXHO HMCIIOJIb30BaTh, HAIIPUMED,
JUTA TIEPEBOJIA IECATUYHOTO 3HAYEHUS B IBONYHOE:

using System;
class Primer
{
static void Main()
{
ushort m = 32768, val = 6464;
while (m > 0)
{

if ( (m & val) == 0) Console.Write(0);
else Console.Write (1) ;
m >>= 1;

}

B urore nonyyum

loc01100101000006]

Apugmemuyeckue onepayuu

ITo cuHTakcucy apu@MeTHYeCKHUe omnepalnuu HauOosee OJIM3KHU IpHU-
BBIYHBIM alreOpandyecKUM BBIpOKECHHUSM. Tak ke Kak M B apudMeTHKe,
YMHOXCHHUE U JICJICHHE CTapIle, YeM CIIOKeHUEe W BhruyuTanue. HexkoTopelie
OCOOCHHOCTU MCTIOJIb30BAaHUS apuU(PMETUUECKUX OMepalil JeMOHCTPHUPY-
€T CJICAYIOIUN TTPUMED.

30



using System;
class Primer?7

{static void Main()
{short e = 25;
int g = 10;
float h= 10F;
double i= 25e-1;
Console.WritelLine (e/q) ;
Console.WriteLine (e/h) ;
Console.WriteLine (i*h) ;

}

5

B B B2

5

Otnuuune pe3ynpTaTa BO BTOPOM CTPOKE MO CPABHEHUIO C PE3yJIbTa-
TOM B TIEPBOM CTPOKE OOBSICHSICTCA PabOTOM MEXaHU3MA A8MONpUBeOeHUs
muna B apupMETHIECKUX OTepaIusx.

Ilpeo6pazoeaHue munos

3avacTyio JaHHBIE B Ipolecce 00pabOTKH HEOOXOAUMO Mpeodpaso-
BBIBAaTh U3 OJIHOTO (popMara Mpe/CTaBICHUS B APYroil, a UHOTAA, KaK 3TO
MPOJEMOHCTPUPOBAHO B NPEAIICCTBYIOIIEM MPHUMEPE, 3TO MPOUCXOAUT
B aBTOMAaTHYECKOM pexnMe. CyllecTBYET 1Ba PEKUMA ITPUBEICHHS TUIIOB:

® IPUHYIUTEJIbHOE, WU SIBHOE, NIpUBENIeHNE (explicit);
® aBTOMATHUYECKOE, UM HEIBHOE, MpuBeAeHue (implicit).

MexaHu3M NpUBENCHUS TUIIOB PUMEHSIETCS B CIEAYIOIIUX CUTYaALMSX:

® ABTONPUBE/JCHUE THUIA B ONEpalid MPUCBaUBaHUS (KaK IPaBUIIO,
pacuupsouee npeoOpa3oBaHue);

® [IPUHYJUTEIBHOE IpeoOpa3oBaHME THUIA C IOMOIIBI OIepaluu
(Tumn);

® aBTONpPHUBEJCHUE TUMA (KaK MPaBUIIO, pacuiupsaouee peodpa3oBa-

HUE) B IBYMECTHOM apru(METHIECKOMN OmepaIuu.

ITo cBoell uuee asmonpusedeHue muna 8 onepavuu NPUC8AUBAHUS
CBOJIUTCA K KOIIMPOBAHUIO JAHHBIX MO HOBOMY MECTY PACHOJIOKEHUS, KO-
TOPOE ONPENENISAETCA THUIIOM OlepaHaa-nmpuéMauka. [lo stoul npuuumHe
pE3yJIbTaT BBIPAKEHHUS CIIpaBa OT OIeparu «=» (WM IpOCTO TUIT ONepaH/a-
UCTOYHHMKA) TIpeolOpazyercss B TUI OnepaHaa-npuéMHuka. st uckioue-
HUAS TIpU 3TOM TIOTEPH JAHHBIX ABTONPHUBEICHUE THUIIA B ONEpaIUU
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IPUCBOCHHMS BBIIOJIHACTCS TOJBKO B CTOPOHY ITOBBIIICHHUS CTApIIMHCTBA
TUIA (pacIUpsIIolIee NpeoOpa3oBaHUE).

B cnyuyae xorma HEOOXOAMMO BBHITIOJIHUTH TPHUBEACHUE B CTOPOHY
YMEHBIIIEHUS CTApUIMHCTBA THIA (Cyorcaroujee TpeodOpa3oBaHueE), 10 OIle-
paIuy IpUCBaMBaHUsS CICAYCT BBITIOJHUTH YHAPHYIO OIEpaIUio MPHUBE/IC-
HUS TUMA (TMIT), B KOTOPOW Turl onpeaenseT ¢popMaT AJaHHBIX, K KOTOPOMY
Oyzet mpeoOpa3oBaHO 3HAYCHUE OIEpaH/IA:

OnepannllpuémMHuk = (Tun) OnepaHOVICTOUYHUK;

31€eCh OTBETCTBEHHOCTh 3a BO3MOXHYIO MOTEPIO JTAHHBIX JIEKUT HA IMPO-
TPAaMMHUCTE.

MOXHO OTMETHUTh, YTO UMEIOTCSI BCE BO3MOXKHBIE BapHaHThI MIPeoo-
pa30BaHUs MEXKAY BCTPOCHHBIMU YuUCI08bIMU TUTIAMU. [Ipu 3TOM HE cyliie-
CTBYET HM SIBHBIX, HU HESBHBIX MpeoOpa3zoBaHuil U3 Tumna bool B JIt000H
WHOM THUII U 0O0paTHO.

Asmonpusedenue muna 6 08yMeCmHOU apu@memudeckou onepayuu
BBITIOJIHSIETCS HEABHO M B CTOPOHY IIOBBIIICHUA THUMA. [[eJ0 B TOM, 4TO
JIBYMECTHbBIE apu(PMETHUYECKHE OTEpaIluu MPOIECCOP BBHIMOJIHIET BCETa
c onepangamu ofauHakoBoro ¢opmara. Ho B apudmeTrueckux BbIPaAKEHUAX
Ha JII0OOM M3 BBICOKOYPOBHEBBIX SI3bIKOB MPOrPAMMHPOBAHUS JIOITYCKAETCS
COBMEIIATh B OJJHOM OIEpAlH ONIEPAH/IbI PA3IMYHBIX PA3MEPOB B pPacUETe
Ha TO, YTO IEPE HENMOCPEACTBEHHBIM BBIIIOJIHEHUEM JaHHBIE U3 OIlEpaHia
maaduie2o TUINa OyayT IpeoOpa3oBaHbl K TUIY cmapuie2o onepanaa. Tak
B NOpPEABIAYIIEM NPUMEPE JelIeHHuE e/h BbeImosHsgeTcs B Tune float,
K KOTOPOMY MPEABAPUTEILHO MPUBEICHO 3HAYEHUE IEPEMEHHOU € TUIla
short.

[IpuBenenue Thma B OIEpalMy IPUCBAMBAHUSA U MPUHYIAUTEIBHOE
MIPUBEACHUE TUIIA IEMOHCTPUPYET CIECAYIOLIUNA IPUMED:

using System;

class Primer8

{

static void Main()
{
byte e;
short g = 260;
float h;
h = g;
e = (byte)g;
Console.WriteLine(qg) ;
Console.WritelLine (h) ;
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Console.WriteLine (e) ;
g = -10;

e = (byte)g;
Console.WritelLine (e) ;

260
260
4

246

Cnenyer oOpaTuTh BHUMAHHUE Ha pe3yJIbTaT B MOCJIEIHEN CTpOKE:
NOTEPS TAHHBIX IPU YCEUCHHUH TUIIA MOXET MPUBOJUTH U K TAKUM HEOXKU-
naHHbIM 3¢ dexTam!

Heckonbko ApyruM 00pa3oM BBHITIOIHSAETCSA MPUBEACHUE B 1IEJIOYHUC-
JICHHBIX BBIPAKCHUSIX.

1. Ecnu B HUX UMEIOTCA TUMBI MJIAJIIIE int, OHU OyAyT aBTOMATHU-
YECKHU MPUBEJICHBI K 3TOMY THUITY (MMEHHO int sBIseTCS 0a30BBIM THUIIOM
JUIs1 TICJIOUUCIICHHBIX JaHHBIX). Takol nmpuéM Ha3bIBACTCS Yel0UUCTIeHHbIM
npoosudxceruem muna (integer promotion).

Tak Bo (pparmenre

byte a, b = 10, c = 20;

a=b+c;

U3-32 HEBO3MOXKHOCTH HESBHOI'O MpeoOpa3oBaHUsl W3 TUIA int B TUI
byte BO BTOpOHl cTpoke renepupyercst omuodka. JleicTBUTEnbHO, TPEeoo-
pa3oBaHUE B MPOIIECCE MPUCBOCHHUS BBITIOIHSAETCA TOJBKO B CTOPOHY IIO-
BBIIIICHUS TUIIA, HO BO3HUKAET BOIPOC: OTKYJla CIpaBa OT ONepaluu Mpu-
cBavBaHMs TOsBWICA Tun int. OTBETOM SBIAETCS paboTa MeXaHU3Ma
integer promotion. IIpaBuibHBIIN BapUaHT MOXKET ObITh, HAIPUMED,
CJIE 1Y IOIIHM:

byte a, b = 10, ¢ = 20;

a = (byte) (b + c);

CyllleCTBEHHO, YTO M TUII char Takke MNONajgaeTr noja ACHUCTBUS
MEXaHU3Ma YeoYUCTIeHHO20 NPOOBUNCEHUS TUTIA.

2. Ecnu B BhIpaKE€HUM CMEIIMBAIOTCA 3HAKOBBIE THUIIBI HE CTapIle
int ((akTuyecku MpoABUHYTHIE A0 int) W O€33HAKOBBIM uint, TO Bce
omnepaHpl OyAyT pacIIMPEHBI 0 CIEAYIOLIETrO MO UEPAPXHUU 3HAKOBOTO
THUIIA, T. €. 10 1ong:
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using System;
class Primer8 1

{

static void Main()

{
int i = -30;
uint ui = 20;
Console.WritelLine (ui+i) ;

}

Ecam Obl maHHOTO TpaBWiIa HE CYIIECTBOBAIO, JaHHBIA Pe3yibTaT
OBbLJI ObI HEBO3MOKEH:

|-10 |

[TosTOMy HeJb3si cMENIMBaTh UlONng ¢ KAaKUM-JIMOO IEIOYUCICHHBIM
3HAKOBBIM THIIOM — IOBBIIIATH TUIT B JAHHOM Clly4ae yke Hekyna. He mo-
IMyCKACTCS TAKXE CMEIIMBaTh B OJIHOM BbIpaXXeHMH TUn decimal
C APYTMMH IUJIABAIOIIMMU TUHAMHU (T. €. HE CYILIECTBYET HESIBHOTO IpHUBE-
nenust). [Ipu 3Tom ¢ nenoynciaeHHbIMU TUIT decimal cMemruBaTh MOXKHO!

Kpome 3Toro, He cyliecTByeT HESIBHBIX MPUBEICHUN THUIOB (Ja)ke
pacIIUpAIONIMX) U3 TUNIA char U B HETO.

Oco6b1ii NOpsAdoK 8bINOJIHEHUS1 onepayull 3amMeweHusl

Omnepanuu 3aMeIIeHHs] MPEACTABIAIOT CO00M COKpALIEHHYIO 3alKCh
BBIPAKECHUS U3 JIBYX OINEpAlMid, B KXKJIOW U3 KOTOPBIX YYACTBYET OpEer —

andl:
operandl @= operand2 3KBUBAJECHTHO
operandl = operandl @ operand2

[IpencraBnser uHTEpEC peanusaius BbIPaXKEHHUs, B KOTOPOE olepa-
1[Ys 3aMEIICHUS BXOJUT C IPYTUMHU ONEPAIUSIMU:

operandl @1= operand2 @2 operand3;

B sTOM ciiyuae 3kBUBaJICHTHAs 3aIUCh:
operandl = operandl (@1 (operand2 @2 operand3)

Takum 00pa3om, U3-3a MPUCYTCTBUSA B IKBUBAJECHTHOM 3allUCH KpPYT-
JBIX CKOOOK orllepanusi 3aMelleHHs] BHE 3aBUCUMOCTH OT CTapIIMHCTBA
OCTaJIbHBIX ONEPali BBIPAKEHUS BBIIIOJIHUTCS MTOCIEIHEN.
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[IpuMep Ha omnepaluu 3aMenIeHUs:

using System;
class Primer9

{

static void Main ()

{

short e = 10;

int g =1;

float h = 27f;

e *= 25 + 14 ;
g<<=4+e/ (e +1);
h %= g;

Console.WriteLine (e) ;
Console.WritelLine(qg) ;
Console.WritelLine (h) ;

}
Pesynbrar crnenyrommi:

370
16
11

.ﬂbauqeakueonepauuullonepauuU(nnHmwueHUﬂ

OObenuHSET JaHHBbIE TPYIIBI ONEpalui UX pe3yibTaT — 3HAYEHUE
OyneBoro tuna: true wid false. OnepaHnnaMu JOTUYECKUX OMEpaIuil
MOTYT OBITh TOJIbKO OYyJIeBbl OOBEKTHI, a ONEpaluii OTHOUIEHUS — JIFOObIE
00BeKTHL. B cnenyromeM npumepe 1eMOHCTPUPYETCA UCIIOJIB30BAHUE YKa-
3aHHBIX OTICPAINN:

using System;

class PrimerlO

{ static void Main()
{
bool e,g ;
Console.WriteLine( 10>>2 <= 5);
Console.WriteLine( 10%3 > 10%2 || 10%4 > 10%5 ),
e = 10 >= 10/3*3;
g =le;
Console.WriteLine (e) ;
Console.WriteLine(qg) ;
Console.Writeline (e && g);

}
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True
T rue
T rue
Falze
False

OCHOBHBIM MECTOM HCIIOJIb30BaHUS OMEpaIii OTHOIIECHUS W JIOTH-
YECKHUX ONepaIuii SBJISIIOTCA ONepaToOphl yIPaBICHUS TPOTPAMMOM.

Jlornueckue onepanuu (onl && on2 m onl || omn2) uHorma
y4eOHHMKaxX Ha3bIBAIOT COKpAIIEHHBIMU. /[0 B TOM, 4TO BTOpOM OmepaH.
(a aTO B 00111€EM CiTydae MOXKET OBITh U BBIPAKEHHE) HE BHIYUCIISECTCSI BOBCE
B CITydJasix:

® cCIM B oOmepaluu ornl && OI2 3HAYCHHE IEPBOTO OIMEpaH/a
false;

e Bolepanuu ornl || o2z 3Ha4YEeHUE MEPBOro orepanaga true.
B crnenyromeM pparMeHTe HU MPU KaKUX OOCTOATEILCTBAX JCICHUE
Ha HYJIb HE POU30UJIET:
int d=0, n=1;
if( 4 '= 0 && (n / d) == 1)Console.WriteLine(d);
if( d == || (n / d) == 1) Console.WriteLine(d);

Onepayuu UHKpeMeHmMa u deKkpemeHma

MoOMEHT BBHITIOJIHEHUSI JAHHBIX ONEpaluii 3aBUCUT OT (POPMBI UX pe-
aJIM3alUN:
@operand — npeduKcHas, 3HaUCHUE OOBEKTA MU3MEHSETCS 00 €ro
UCIIOJIb30BAHUS;
operand@ — mocTduKCHas, 3HaUCHHUE OOBEKTa U3MEHSIETCS nocie
€ro UCTOJIb30BAHUS.
Onepana MOKET ObITh UCIIOJIB30BAH WU B BBIPAXKEHUM, UM B Kade-
CTBE€ apryMeHTa METO/ia, WM B KAKOM-JTMOO MHOM KayeCTBE, HAPUMED:
using System;
using C=System.Console;
class Primerll
{
static void Main()
{
inti=1, j=2;
C.WriteLine (i++) ;
C.WriteLine (++1i) ;
C.WriteLine (++1i) ;
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j o= ++j * (i++ - 1);
C.WriteLine (i) ;
C.WriteLine(]j);

}

PGBYJIBT&T BBITIOJIHCHU A .

WU W =

06%56/1€eHUe U UCNO0/1b308AHUE CUMBOAUYECKUX KOHCMAHM

CumBonuueckre (MMEHOBAaHHBIC) KOHCTAHTHI IPEAHA3HAYCHBI IS
pa3MeINIeHus] 3Ha4YeHU, KOTOPhIe OCTAIOTCA HEM3MEHHBIMU Ha BCEM Bpe-
MEHU BBITTOJTHEHUS MMPOTPAMMBI, HO TIPH 3TOM MMEIOT UMEHA KaK 0ObEKThI
(mepeMeHHbIC) BCTPOSHHBIX THUIOB. Vcmosib30BaHME WMEHOBAHHBIX KOH-
CTaHT AA€T MPOrPAMMHUCTY CJIEAYIOIINE MPEUMYIIEeCTBa:

® BO3MOYKHOCTb aCCOITMAIIMM UMEHU C COACPKUMBIM KOHCTAHTHI;
® BO3MOXHOCTH ONEPATUBHOTO M3MEHEHHUS 3HAYECHHUS KOHCTAHTHI (I0-

CTATOYHO HU3MEHUTh MHUIMAIU3UPYIONIYI0 KOHCTAHTY B OIEpaToOpe

OOBSBICHUS BMECTO TOTO, YTOOBI MCKaTh MO TEKCTY MPOTPAMMBI

OTEePaTOPHI, B KOTOPHIX HUCIOJIb30BATIOCH U3MEHSIEMOE YHCIIO).

OOBsiBICHHE CUMBOJIMYECKUX KOHCTAaHT UMEET CJIEIYIOIINE O0COOECH-
HOCTH:

e ornepatop OOBABICHUS HAYMHACTCS MOJIU(PUKATOPOM const;

e 00s13aTEIBbHOM SIBISETCS HadaIbHas WHUIKAJIN3alus.
B pe3yJIbTaTC CHUHTAKCHUC OOBSIBJICHUSI HMEHOBAHHON KOHCTAHTHI
HUMCECT BUA:

const Tun MMsI = SHaAUYeHMe;
HpH 3TOM TUII MOXET ObIThH ONYIICH, U TOrAa JIJisd 0OBSIBJICHUSA ICPEMCH-
HOM 6yI[eT HMCIIOJIB30BAH THII II0 YMOJIYAaHHUIO — int.

067s56/1€HUe U UCN0/1b308AHUE nepeducaumbsIiX KOHCMAaHm

Ilepeuncnrmple KOHCTAHTHI, WA NIEPEUNUCIEHHUS, — 3TO, KAK YK€ YKa-
3bIBAJIOCH BbIIIE, OOBEKT, MOJYYEHHBIN B pe3yibTaTe 00beIUHEHUSI HEKO-
TOPOr0 KOJIUUECTBA CUMBOJIMYECKUX KOHCTaHT. OH sBisieTcss HauOosee
MPOCTBHIM IO KOHCTPYKIIMU, HO YK€ arperupoBaHHbIM O0OBEKTOM. B ciie-
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AyIOLIEeM OpuUMepe Ui NEePCUHCICHU HUCIOJIb3yCeTCS THUIl IO YMOJYaHUIO
int:

using System;

class Primerll 1

{
enum [pysbsi { AnexcanHnp, Uropes, KouncranTmH, Spocnas};
enum KnaBmum { F1=59,F2, F5=63, F6, F9=67};
static void Main()

{
Console.WriteLine ("{0}={1:d}",Opy3ksi. KOHCTAHTHUH,
Ipy3bs. KoHCcTaHTHH) ;
int i =(int)Opys=ea.Urope+ (int) Jpysesa.dpocnae+ (int) Knaemms. F6 ;
Console.Writeline (1) ;

}

| Koncrtantun = 2
-8

B npumepe ciegyer oOpaTuth BHUMaHHUE Ha KOHCTPYKIIUIO, oOecIie-
YUBAIONIYIO JOCTYI K CUMBOJIMYECKON KOHCTAHTE:

Nmsillepeunciienus . IMsiDneMeHTa .

Takxe B mpuMepe NMOKa3aHo, YTO MEPEUUCIICHUE SBIISETCS HE TOIBKO
arperupoBaHHbBIM, HO M IOJIb30BaTEIbCKUM TUIIOM. J[eCTBUTEIBHO, TOIb-
KO MPOTPAaMMHMCT 3aJa€T U TUMN KOHCTAHT B MEPEUHUCICHUH, U UX KOJIUYE-
CTBO, U HadajbHble 3HaueHHS. OOBSBIATH NEPEUUCICHUE CIIEAYET BHE
TeJla Kakoro-i1moo meroja. Kpome Toro, r000e nepedyucaeHue mpeicTaB-
JsieT co00i 00BEKT, MPOU3BOAHBIM OT THIA System . Enum. 31eCh kKe 3TO
MPOSIBJISICTCS B TOM, YTO MEPEUYHCIICHUE HE TOXKISCTBEHHO THITY COCTaB-
JSIOUIAX €r0 KOHCTAHT, M MO3TOMY HCMOJIb30BAHWE 3HAYCHUW KOHCTAHT
TpeOyeT SBHOIO MpHUBEACHUA TUIOB. OTMETHUM TakK)Ke, 4YTO 3HAUYCHUEM
(1 6a30BBIM THIIOM) TEPEUUCICHUM MOTYT OBITh TOJBKO ICIOYHMCICHHBIC
TUIBI, HAYAJILHOE 3HAYEHHUE 1O YMOIYAHUIO — HOJIb.

Onepayus evl60pa

Omnepaiust BbIOOpa (€AMHCTBEHHAs] TEpHAPHAs OIEpalivsi) 3anuchiBa-
€TCA B CJIEAYIOLIEM BUJE:
operandl ? operand2 : operand3;

HemnocpeacTBeHHOE HCTIOIB30BaHUE OMEpaIliy BHIOOpA JEMOHCTPH-
PYET CIAEIYIOIINN MPUMED.
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using System;
class Primerl2

{

static void Main()

{
int j ;
bool b = true || false && true;
j==Db? 10 : -10;
Console.WriteLine(j) ;

Yame onepaliuio BbIOOpa UCHONB3YIOT, KOrja operandl sBIsSETCs
cO0OI JIOTUYECKUM BBIPAKCHUEM.

Ha cnenyromem npumMepe MOKaKeM HCIOJIb30BAHUE OINEPALUH BbI-
Oopa 1151 onpeieIeHUs] MAKCUMAJIBHOTO U3 JIBYX BBEJCHHBIX YUCE].

using System;
class Primerl3

{

static void Main()

{

int i, j, k;

string s;

Console.Writeline ("3aganTe nepeoe umcio!") ;
s = Console.ReadLine() ;

i Convert.ToInt32(s) ;

Console.Writeline ("3aganTe BTOpPOE umMcio!") ;
s = Console.ReadLine() ;

j = Convert.ToInt32(s);

k=1>3?21i: 3;
Console.Writeline ("MaxkcymMyM m3 BapmaHHRX umcen = {0}",k);

}

JanadTe nepeoe Yucao?

Jana¥te BTOpoe 4Hcao?
20
MakcHHMUM W3 3alaHHWMX Yucea = 20

J71st BBOJIa 3HAYEHUS C KJIABUATYPHI B JAHHOM IIpUMEpPE ObLIT UCIIOb-
30BaH MeTOJ ReadLine () TOro e kjacca, yto u Console. Takou
METO/JI BO3BpAIlla€T 3HAYEHHE TUIMA string, W JJs pa3MElIeHUs 3TOTO
3HAYEHUsI OOBSABIICH CHEIUAbHBIM 00bEKT s (Tuna string). [ns
poeoOpa30BaHus BBEJACHHBIX C KJIABUATYPhl KOJOB B YMCJIOBOE 3HAUYCHUE
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ucnoJsibdyercss Meron ToInt32 () wimacca Convert. ApryMeHTOM
METO/Ia CIIYKUT CTPOKA S.

Tun string — 3TO BCTPOEHHBIA CUCTEMHBIM THUIl JisI PadOTHI
¢ TekcToBol nHpopmalueit. OObEKT ATOr0 THUIIA SBISAETCS CCHUIOYHBIM, HO
O0OBSIBIIACTCS KaK MPOCTOM pa3MEPHBIM OOBEKT, Ja U UCIOJIH30BaH MOXKET
ObITh TaK e, Kak mnpocto o00bekT. Coaepxumoe o0ObeKTa —
MOCJIEA0BATCILHOCTD FOHUKO/IOB.

Crenyromuii mpuMep JI€MOHCTPUPYET BO3MOKHOCTU 3AMOPOHCEHHOU
ctpoku. Takum cmocoOOM 3aJar0TCsi CTPOKH, KOTOpbIE Ha JKpaH
BBIBOJISITCA TaK K€, KAK OHU 33JaHbl B JIUCTUHTE. [Ipr 3TOM UTHOPUPYIOTCS
Bce (OpMaTHUPYIOIIHME e SC-MOCIEA0BATEILHOCTH, €CIIM OHM HMEIOTCS
B COCTaBE CTPOKHU.

using System;

class Primerl3 1

{

static void Main()
{
string str = @"// xonupymoummii CTPOKOBHI JIUTEpaln
Crpokal
Crpoxa2
Crpoka3";
Console.WriteLine(str);

Crporal
Crpoka2

__Crpoxa3d

JInst 0OBEKTOB TUIA sString MPUMEHUMBI, HAPUMED, CIEAYIOIINE
ornepainuu (TOBOPSIT: MEPErPY>KEHBI): + — KOHKATEHAlMH; [] - WHJIEK-
caruu. CMBICIT 3TUX OTNEepalil MILUTFOCTPUPYET MIPUMED:

using System;
class Primerl4

{

static void Main()

{

string s = "Simple", t = "String", u="";
u += s[1];
u += s[5];
u += t[3];
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Console.WriteLine (u) ;
s += " " ;

s += t;
Console.WriteLine(s) ;

iedi
Simple String

Onepauu,q npuceausdHus

B IIOIABJIAOIIIEM OOJILIIIMHCTBE CJIy4acB 3aBCpIIarOIIUM 3TaIllOM
dhopMHUPOBAaHUS TOTO MM MHOI'O Pe3yJibTaTa SBISETCS Onepalus MpucBau-
BaHus. [lo mpuopureTy oHa camas mutafiasi ¥ MOYKET COMPOBOXKIAATHCA
PACIIMPSIOIMM aBTOIIPUBEICHUEM TUIIOB. Pe3yiibTar onepanuu npucBau-
BaHUA U 110 TUINY, U MO 3HAYEHUIO COOTBETCTBYET OIECPAHAY-IPUEMHUKY.
Kak u nmro0as Jpyras ornepanus, ornepaunus IpuCcBOCHUS B BbIPaXKCHUHN MO-
’KeT OBITh He oxHa. Ho B aToM CJlyya€ B HEW JOJIKHbI y4aCTBOBATH 00
OIICpaHJabl OAHOT'O THIIA, 100 TaKue, YTOOEI IMOCJICAOBATCIIbHBIC ITPUCBOC-
HUS BBIMOJHAINCH TOJIBKO C IIOBBIIIICHUEM THIIA:

using System;

class Primerl4d 1

{ static void_Main()

{
float a;
int b;
short c;
Console.WritelLine(a= b = ¢ = (short)l1l2.5 );

OnepaTopsl ynnpaB/IeHUS

Tunbsi 8b1YUCAUMENLHBIX npoyeccoe

BrerancnurensHble MPOIECCHl EISATCS HA TPU OCHOBHBIX THUIIA: JIH-
HeliHbIe (puc. 7), pa3BeTBieHus (puc. 8), nukandeckue (puc. 9).

Ecau peus uper o ATMHEHHOM Mpoliecce, TO TOBOPAT O €CTECTBEHHOM
MOPSJIKE BBITIOJIHEHUSI ONIEPATOPOB (MHCTPYKIUH), U HUKAKUE CIICIHAIIb-
HbIC TIPUEMBI JIJISL €T0 peanu3alui He HY KHBI.



Kak cnenyer u3 puc. 8, pa3BeTBJICHUE MPOTPAMMBI — 3TO TO, YTO Ha
acceMOJiepe, HallpUMep COBMECTHO, BBIMOJIHsIA MMapa KOMaHJ| CPaBHEHUS
(CMP) u ycaosuoro nepexona (JE, INE, JL u 1. n.). Ha 11000M BBICOKO-
YPOBHEBOM SI3bIKE TI0JI00HBIC JIEHCTBUS BBITIOIHIET OJIMH OIEpaTop BHIOOpA.

UHCTpYKIUA 1

UHCTPYKLHS 2

UHCTPYKIUS 3

Puc. 7. bnok-cxema JIMHEMHOTO TIpoIecca

UHCTPYKIUS 1

Hctuna

ycioBHE? HUHCTPYKITHUS 2

UHCTPYKIUS 3

Puc. 8. biok-cxema Imponecca BETBJIICHUA

[Ipuknagueie nporpaMmsel B cpeaneM Ha 80—85 % cocTodT U3 UK-
n1oB. B G1ok-cxeme (puc.9) mHcTpykiima 3 (emé Ha3piBaeMas TEJIOM
[IMKJIa) BBIMOJHSAETCS JI0 TEX TMOp, MOKa ycJjioBue? AaéT UCTUHHBIN
pe3yJibTaT. IHCTPYKLUMS 2 Ha OJIOK-CXEME — 3TO ONepaTop MPOrpaMMBbl,
cieayromuit mocne nukia. CienoBaTeabHO, MHCTPYKLUMS 1 — 3TO, KaK
IPaBUJIO, EUCTBUSA, KOTOPhIE HEOOXOJMMO BBIMOJHUTH JJIS MOJATOTOBKH
K LUKITY.

JIJ1st opraHu3aiy UKIOB B COCTABE SI3bIKA TAKXKE UMEIOTCS CTIEIH-
aJIbHBIC OTIEPATOPHI.
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MHCTPYKIHA 1

ycioBue? UHCTPYKIHUS 2

Hctuna

MHCTPYKIUSA 3

»1 |
<«

Puc. 9. biok-cxeMa MUKJIMYECKOTO Mpoliecca

Onepamopul 8bl60pa

JInd pa3BeTBIICHUS JTUHEMHOTO XOJ1a aIrOPUTMa B SI3bIK C# Bxiroue-
HbI CICAYIOINEC HHCTPYKIIHH:
o if;
e if else;
o if else if .;
e switch.

Onepamop 8vi60pa if

Cunrakcuc oneparopa i £ Hanbosee npocTou:

if (BHpaxeHue) operatorl;
operator?2;

Jloruka paboTsl npeacTaBiieHa Ha puc. 10.

VlcTtrHA

BHIPAXEHME ? operatorl

JIOXE |¢

l

operator?

Puc. 10. bnok-cxema oneparopa i £
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['maBHOE ycClIOBHE — 3HAUYEHUE BHIPAXeHMsS JOJDKHO OBbITh OylieBa
(yiormueckoro) tumna. [IpuMep Ha BBIOOp MAaKCHMaJIBHOTO M3 JBYX 3aJaH-
HBIX 3HAYCHUH C MCIIOIL30BaHKEM Oreparopa i f MOXKET OBITh CIIETYIOIIUM:

using System;
class Primerl5

{

static void Main()

{

int i, j, k;

string s;

Console.Writeline ("3aganTe nepBoe uwmcio!") ;
s = Console.ReadLine() ;
i = Convert.ToInt32(s);

Console.Writeline ("3aganTe BTOpPOE umMcio!") ;
s = Console.ReadLine() ;
j = Convert.ToInt32(s);

if (1<3) k=3;

if (1 >3 ) k = 1i;

Console.WriteLine ("MakcrmMyM m3 BagaHHex umcen = {0}",k);

}

Onepamop evi6opa if else (puc. 11)

B npenmectBytromem npumMepe orneparop i f mMpuCyTCTBYET NBAXKIbL.
MoskeT ObITh U MHOW BapUAHT PELICHUS MMOCTABICHHOM 3a1a4u:

k = 3;

if (1 > 3 ) k =1i;
Ho u B 3TOM cinydae HeoOxoaumo aBa oneparopa. Uucrpykuust if else
MO3BOJISIET T€ € JEWCTBUSA BBINOJHUTH mpomie. CHUHTaKCUC omeparopa
1if else:

if (Bmpaxenme) operatorl;
else operator2;
operator3;

BEIpaxeHue?

JIOXb

operatorl

operator?2

<
«

operator3

Puc. 11. bnok-cxema oneparopa if else
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Monudukanys npuMepa CBOJIUTCS K OJJHOMY OTIepaTopy:
if (1 > 3 ) k =1i;
else k = j;

Onepamop evi6opa if else if
B psine citydaeB BBIOOp U3 ABYX BO3MOKHOCTEW OKa3bIBAETCS HEJIOCTA-
TOYHBIM. PaccMOTpUM peann3aiinio TaKk Ha3bIBAEMOW CUTHAIBHOW (DYHKITUU:

1, minsg Bcex x > 0

f(x) = 0, onua x =0

-1, mna Bcex x < 0

OntumanbHbId BApUAHT B 3TOM CIIy4ae — MCIMOJIb30BaHUE omepartopa if
else if (puc. 12):

if (Bmpaxeunmel) operatorl;

else if (Bmpaxeunme?) operator?2;
else operator3;

operator4;

CTVHa

operatorl —

operator?2 —

operator3

d
<

operator4

Puc. 12. biok-cxema oneparopa if else if

PaccmarpuBaemasi KOHCTPYKIHSI MOXKET UMEThH MPOU3BOJIBHOE KOJIH-
yecTBO cTyneHed else if. Ilpu aTomM m000i else COOTBETCTBYET

npeauecTByromemy emy if. Craeayrommuil MpuMep peanu3yeT CUTHaJb-
HYI0 (DYHKIHIO C TOMOIIBI0 TPEXCTyNMEeHYaTOM KOHCTpykKumu 1f else
i f, KOTOPYIO €I1I€ HA3BIBAIOT JIeCIHUYEU:

using System;

class Primerlé6

{

static void Main()
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{
int x, £;
string s;
Console.WriteLine ("\t\tPaboraeT curHaneHast QyHxumMs") ;
Console.Writeline ("3anmanre BSHaueHue x!");
s = Console.ReadLine() ;
X = Convert.ToInt32(s);
if (x < 0) £ = -1;
else if (x > 0) £ =1;
else £ = 0;
Console.Writeline ("8rHauenne curHaneHOM OGYHKUMM =
{or", £);
}

PagoTaeT cCHrHaabHaA DYyHKUMA
JanadTe 3HadeHwe x?
100

JHAYEHHE CMrHAaABHOM DUHKLHM = i

b0o4HbI onepamop

biouHbIM OnepaTOpOM HA3BIBAKOT MHCTPYKIUU, PA3MEIIEHHBIE BHYT-

pU TIapHBIX (PUTYPHBIX CKOOOK. B 3TOM OTHOIIIEHWHU U TEJIO METO/a, U TEJI0
KJIacCa, MPUCYTCTBOBABIIME BO BCEX PACCMOTPEHHBIX MPUMEPAX, TAKXKE
SABJISIFOTCSL OJIOUHBIMU OTNIEpaTOPaMU, UK MPOCTO OJIOKAMH.

CamocTosiTeIbHOE 3HAUYCHHE MMEIOT OJIOKM B OmepaTopax 6vlbopa

U yuxnos. Tak B omepaTopax BbIOOpa Ha MeCTe operator MOXKET HaXo-

OUTBCSL OJIOK Onepamopog, WHCTPYKUUU B KOTOPOM OYIyT BBIIOJTHEHBI
B COOTBETCTBHUM C PACCMATPUBAEMOM JIOTUKOM.

Cnenyroomnui mpuMep UCHONIb3yEeT OJIOYHBIE ONMepaTopbl JJIsI COPTHU-

POBKH JIBYX 3HAUCHUU.

using System;
class Primerl9

{ static void Main()
{ int i, j, max, min;
string s;

Console.Writeline ("3aganTe nepsoe umcio!") ;
s = Console.ReadLine() ;

i = Convert.ToInt32(s);

Console.Writeline ("3agmanTe BTOpOe umcio!") ;
s = Console.ReadLine() ;

j = Convert.ToInt32(s);

if (1 > j) { max = i; min = j; }

else { max = j; min = i; }

46



Console.Writeline ("MakcmManeHoe = {0}, MmuMManesHOe = {1}",
max, min) ;

}

JanaWte nepeoe umcao!

1 mm !
JanaWTte eTOpoEe uYMcao!

—10m I
MakcuMaabHoe = 100, HHHMHMaabHoe = —100 |

Onepamop MHOXMcecmeeHHO020 8b160pa switch

OrnepaTop MHOKECTBEHHOTO BbIOOpa switch (cMm. puc. 13) Bbimon-
HSIET T€ K€ JIEWCTBUS, YTO M MHOrOCTyneHuyaTeli if else, HO Ooiee
HarjsaaH0. CHHTaKCHC oneparopa:

switch (Brpaxenwue)

{

case KOHCTaHTHOe BmpaxeHmel : operatorl; break;
case KOHCTaHTHOe BhpaxeHme2 : operator2; break;
case KOHCTaHTHOe BmpaxeHme3 : operator3; break;

default: operator; break;

3HaYCHUE BRIpAXeHMS B JAHHOM CiIydae SBJISICTCS apryMEeHTOM, I10
KOTOPOMY B ClIy4dae COBMAJCHHUS €r0 3HAYeHHs CO 3HAUYCHHWEM KOHCTaHT-
HOTO BBIPQKEHUS BBITIOJIHICTCS TaK HA3bIBAEMOE BXO0MCOCHUE 6 MEmKY
case. Ha mpaktuke 4acTo BMECTO BEIPAXEHMs HUCHOIB3YETCS MpocTas
MepEMEHHas, 8 BMECTO KOHCTAHTHEIX BEIPAXEHUIM — MPOCTO KOHCTaH-
Thl. BakHO, 4TOOBI THII pe3yjbTaTa BEIPAXEeHMS COOTBETCTBOBAJI THITY
KOHCTAHTHEIX BHPAaXEHMY B METKaX case. Tun MoxeT ObITh TOJBKO
[EJIOYMCICHHBIM WM CTPOKOBBIM. MOKHO Il 3TOW IIEIM HCIOJIb30BaTh
U TUI oo 1, HO 11eJIeCO00Pa3HOCTh ITOTO BEChMa COMHUTEIBbHA.

Ha mecte mo000oro u3 onepaTopoB MOXKET OBIThH JIF0OAs MocienoBa-
TEJILHOCTh ONEpaToOpoB (MHOTJA €€ Ha3bIBAIOT pasjaesioM). OHaKO pa3neln
JIOJDKEH 3aBepIIaThCs OomepaTopoM mepexoja. Yare Bcero Ijst 3TOM 1enu
UCIIONIB3yeTCs omepatop break, KOTOPBIM Bcerja nepenaét ynpaBieHUE
3a TpaHuily OJioka (UTYpHBIX CKOOOK. TakuM 0Opa3oM HCKIIIOYAETCS CHU-
Tyalusi BBITIOJIHEHHSI 00Jiee YeM OJHOTO pasjielia Mociie OJTHOIO BXOXKIIEe-
HUA B case. VckiodeHneM 13 3TOro NMpaBwiia SBISIETCS nycmotl pa3ell.
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BHIDAXEHMNE = VcTmHa
| operatorl
KOHCTAaHTHOEe BHpaxeHnel?
BEHIPAXEHME = VcTmHa foro
r r
KOHCTAHTHOE BHEPaxXeHuez? cperato
BHpaXeHue = VernHa
operator3

KOHCTAHTHOE BHpPaxeHue3?

default operator

Puc. 13. binok-cxema oneparopa switch

[IpumeneHue onepatopa switch mokaxeM Ha NpUMeEpeE:

using System;
class Primerl?7

{
static void Main()
{
int x=3;
switch (x)
{
case 2: x+=2; break;
case 1: x+=1; break;
case 3:
case 4:
case 5: x+=5; break;
default: x-=10; break;
}
Console.WritelLine("x = {0}", x);
}
}

48



B pesynbprare nonyuum

Crnenyronyi npuMep ASMOHCTPUPYET CIIEIOBAHHWE METOK BHYTPH
0JI0Ka B MMPOM3BOJILHOM TMOPSJIKE, a TAKXKE 1)ychvle Pa3acibl.
using System;
class PrimerlS8

{

static void Main|()

{
int x= 0xd;
switch (x)

{

default: x += 1; goto case 3;
case 1: x += 2; break;
case 2: x += 3; goto case 1;
case 3:
case 4: x += 4; goto case 2;
case 5: x += 5; break;
case 6: x += 6; break;

}

Console.Writeline("x= {0} ", x);

}

PesynbraT OyaeT clie yroLnii:
x =23

BMecto omeparopa break 3asepumiaroniuM B ONeparopax METKHU
MOXET OBIThH omepaTop nepexoaa goto. OH SABISIETCS aHAJIOTOM KOMaHIbl
oesycnmoBHoro mepexoaa JMP accemOnepa. MeTka, Ha KOTOPYHO OCY-
LIECTBJISIET MEPEXOJ ONEepaTop goto, MOKET PACIOararbCs UM B TOM
K€, WM BO BHEUIHEM M0 CPAaBHEHUIO ¢ JaHHbIMU OJoke. [Ipu ucnonb3zoBa-
HAM gOtO OrpaHWYCHME IO BBINOJHEHUIO OJHOTO pa3eiia MOCJE BXOXK-
JICHUS B METKY Case JOBOJIbHO JIETKO MOKHO O0OUTH:

using System;
class Primerl8 1

{

static void Main()
{ string x ;
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Console.Writeline ("Haxmmre mmppoByo knaemuy!'") ;
X = Console.ReadLine() ;
switch (x)

{case "O":
case "1":
case "2":
case "3":

case "4": Console.WriteLine ("KnaBmna murepsana 0-4") ;
goto case "end";//vmMs MeTKkM - HOPOUSBOJIBLHO

case "5":
case "6":
case "7":
case "8":

case "9": Console.WriteLline ("Knaemua muTepBana 5-9");
goto case "end";

case "end": Console.WritelLine("Haxara !!"); break;
default:Console.WriteLine ("HaxaTa HemmppoBass xyiasmma'!') ;
break;

}
}
}

Pe3ynbTaTom OyaeT 3amuch:

HamruTe uMopoByw Kaaswuy?
3

Kaaguwa MHTEpBaaa (-4
Hawara **

Onepamopbsl yuk/108

[{uknaMu Ha3bIBAETCS MMOBTOPEHHE HEKOTOPOro ¢parMeHTa Koja He-
00x01MMoe KomdecTBo pa3. [1o crmoco0y opraHu3anuy pa3indaroT [UKIIbI
C mpea- U mocTycioBueM. LIUKIIbI ¢ IpeyCIOBUEM COOTBETCTBYIOT OJIOK-
cxeMe (cM. puc. 9 Ha c. 43): yclIoBUE MMOBTOpa MPOBEPSAETCS do Teja 1HK-
na. B mukiax ¢ mocTyciaoBUEM CHauajia BRITIOJIHSAETCS TEJIO0 IIMKIIa, a 3aTeM
POBEPSETCS YCIOBUE CIIECIYIONIEro MoBTOopa. B 00111eM citydae OHO MOXKET
IIPOBEPATHCSA M BHYTPH TeJIa MUKJIA, HO HA MPAKTHKE TaKUE IUKIIbI OOBIYHO
HE HCTOJIb3YIOTCS.

JIt000# LMK MOKET OBITh PEATU30BAH C TOMOIIBIO PACCMOTPEHHBIX
OTepaToOpoOB BbIOOpa W mepenauu ynpasieHus. Crenyronui npumep Jie-
MOHCTPUPYET TaKOW BapHaHT JJIs MPOrPaMMBbl, MOJCUYHUTHIBAIONIEH CyMMY
psJla HAaTypaJIbHBIX YHCEIL.

using System;

class Primer20
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static void Main()
{
int i, j =1, sum = 0;
string s;
Console.Writeline ("BaganTe HaTypanbHOe umcio!");
s = Console.ReadLine() ;
i = Convert.ToInt32(s);
ret: if ( jJ > i) goto end;
sum+=7j;
Jj++;
goto ret;
end:
Console.WriteLine("Cymma psma or 1 mo {0} = {1}", i, sum);
}

EanaﬁTe HATYpaAbHOE YHcao?
m

yMia paga or 1 mgo 10 = 55

Bonpoc: kakoy Tan nuKia peain30BaH B pACCMOTPEHHOM IpUMepe?

Jlist peanuzanuu MUKIOB yI00HEe UCIO0JIb30BaTh CIICIMAIbHBIEC OTle-
paropbl. LlUkibl ¢ mpeayCcioBHEM peAM3YIOTCS omeparopamMu while
1 for, a UK ¢ NOCTYCIOBUEM — orieparopoM do while.

Onepamop yukia while

Hukn while (puc. 14) (B mepeBojie Ha pyCCKUM nOKa) 1O CUHTAKCH-
cy HauboJiee mpocT:

while (Bmpaxenme) omneparopl;

oneparop2;

Pe3ynbpTaT BeIpaXKeHUs TOJKEH ObITh OyJieBa THIA, a HA MECTE OIle—
paTopal MOXET ObITh MPOCTOMN (€AMHCTBEHHBIN), MTyCTON (CUMBOJ «; »,
nepea KOTOpbIM HUYEro HET) WK OJIOUHBIN orepaTop. 37eCh orepaTop2 —
CJIEAYIOIIMI MOCIIEe LUKIA ONEepaTop.

la
K

y

VicTuHa

BHIPAXeHME ? onepaTopl

ornepaTop2

|
Puc. 14. Anroputm pabotsl iukia while
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B cinenyromiem npumepe nuki while MCHONB3YETCS JJISl BBIUYUCIIE-
HUs (hakTOpHaia 3aJaHHOTO HaTypaJbHOTO YHCIIa.

using System;
class Primer2l
{ static void Main|()
{ uwint i, j =1 ;
uint £ = 1;
string s;
Console.WritelLine ("3agmanre HaTypanbHOoe umcio!");
s = Console.ReadLine() ;
i = Convert.ToUInt32(s) ;
while ( j <= i)
{
£*=5;
j++;
}
Console.WritelLine ("®akropman or {0} = {1}", i, £f);

}

JanadTe HaTypaAbHOe YMcao?
1.0
10t = 3628800

Tunm uint OBUI MCMOJB30BAH JJIS PACIIMPEHMS JHalla30Ha 3HaYe-
HUM, 4TO, B CBOIO OYEPE/Ib, MOTPEOOBAJIO 3aMEHUTh METO/, IS IIpeoOpa3o-
BaHUS BBEJICHHOMW C KJIABUATYPbI CTPOKHU.

Onepamop yukiaa do while

Omnepatop do while (denau, noka...) UCTONB3YETCS JJIsl OpraHu-
3alMM IUKJIA ¢ mocTyciaoBrueM. CHHTaKCUC B HaWOOJNBIIEH CTENEHH OTpa-
KAET JIOTUKY €T0 pa0doTHI:

do omeparop; while Brpaxenue;

Kak u B mpenmecTByromeM ciaydae, Ha MECTE OIrlepaTopa MOXKET
OBITh U MPOCTOM, U IMYCTOU, U OJIOYHBIN ONepaTop, a pe3yJbTaT BLIPAXE —
HS JIOJOKEH ObITh OyieBa Tuma. B criepyroieMm mpumepe HUCMHoJIb30BaH
oneparop do while Ttakxe s pacuéra pakropuania.

using System;

class Primer22

{

static void Main()

{

uint i, j = 1;
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uint £ = 1;

string s;

Console.WriteLline ("3amanTe HaTypalbHOe umcio!'") ;
s = Console.ReadLine() ;

i = Convert.ToUInt32(s);

do

{
£ *= 3;
j++;
}
while (j <= i);
Console.WriteLine("{0}' = {1}", i, £f);
}
}

IIpuBenenHbIl ganee npuMep ¢ MOMOIIBIO LKKIa do while pa3Bo-
pavyMBaeT 3aJaHHOE YUCIIO B 00OpPAaTHOM MOPSIKE:

using System;
class Primer22 1

{

static void Main()

{

int num=12345, next;
do
{

next = num % 10;
Console.Write (next) ;
num = num / 10;

}

while (num>0);

}
Pesynbprar Takos:

24321

Onepamop yukaa for

Omnepatop nukina for (puc. 15) sBasiercss HauboJiee YHUBEPCATbHBIM
U MPEACTaBIISIET cOO0M CBOEro poja mabdJioH JJisl THIUYHOTO Irkia. CUH-
TaKCHUC oleparopa:

for (BmpaxeHmel; BrpaxeHue2; BHpPaxeHue3) omneparTop ;

HNHoraa KOHCTPYKIMIO LHMKIA £Or WIUTIOCTPUPYIOT CIEAYIOIIHNM 00-

pasom:
for (mumuumanmsaumsi; ycloBmue; uUTepalmsi) ornepaTop ;
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I
BEIpaxeHuel
|

IIpomoirxkeHME
IpoIrpaMMbl

BEIpaxeHMe?2

VicTuHa

omepaTop

BEIpaXeHMe 3

« |
Puc. 15. Anroputm paboth! 1ukia for

ITopsnok BeITOMHEHUS onepaTopa £or MaKCUMaIIbHO COOTBETCTBYET
o0IIeMy alrOpUTMY ITUKINYECKOT0 Mpoliecca.

[Ipumep Ha BbIUMCICHHE (paKTOpHajaa C MCIOJIb30BaHHEM for BHI-
IJISAUT HanboJiee KOMITaKTHO:

using System;
class Primer23
{ static wvoid Main()
{ uint i, j = 1;
uint £ = 1;
string s;
Console.WriteLine ("3aganTe HaTypansHoe umciyo!'") ;
s = Console.ReadLine() ;
i Convert.ToUInt32(s) ;
for (£f=3J=1; jJ < i; j++) £ *= 3;
Console.WriteLine("{O}'!'! = {1}", i, £f);

}
Kak cnepyer u3 manHoro npumepa, seipaxenmuel (puc. 15) — 3to

MOATOTOBKA (MHUIMATU3AIMA) UK, BEPAXEeHMe?2 — YCIOBUE MOBTO-
peHus (ero pe3yabTar J0KeH ObITh OyJieBa THMA), BEIpaXeHue3 — JIeH-
CTBUS, KOTOPBIC BBIMOJHSIOTCA B KOHIIE MpPOXojaa Tejia mukia. Yacrto
B BEIPAQXEHMM] pa3MEIIalOT OOBSIBICHUE MEPEMEHHON, C MOMOIIbIO
KOTOPOH YNPaBJISIIOT NOBTOPEHUSAMU IIMKIIA (TaK Ha3bIBaeMmasi nepemeHHas
yuxna). O0IacTh BUIUMOCTH ATOM MEPEMEHHOM B TaKOM Cllydae OTpaHuU-
YeHa TEJIOM IHKJIA.

[TockoybKy M OTIEepPaTOpP, U BEIpaxeHme 3 BBITIOIHIIOTCS MOCIE0-

BaTEJIbHO B OJJHOM JOTHUYCCKOM IETIM, HECJIOKHbBIC IIMKIIMYECKUE NCHCTBUS
MOT'YT OBITh BBITIOJTHEHBI U TaK:
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for (£ =3 =1; j < i; f£*x=j++);

Torma dopMaibHO Teno mukiIa myctoe. OTCYyTCTBOBaTH MOTYT JIHOOBIE

BrpaxeHusd. [Ipy 3TOM OTCYTCTBYIOIEE BHIPAXeHVEZ CUUTACTCS

UCTUHHBIM. TakuM 00pa3oM, CIEIYIOMUN UK 1Yy cmotl, HO OeCKOHEeUHblL:
for (;;);

HNHornma 1mukia, B KOTOPOM OTCYTCTBYET TeJIO, Ha3bIBAIOT Oecmeiec-
Hoim. Yallle Bcero B KauecTBe MOAOOHOTO ITMKJIA MCIOIB3YIOT UK for,
BCTPOEHHBIX BO3MOXKHOCTEH KOTOPOI'O OBIBACT JIOCTATOYHO JIJISI PEIICHUS
HECJIOKHBIX 3a/a4:

using System;

class Primer23 0

{

static void Main()

{
int i, sum = 0 ;
for (i =1; i < 10; i+=2, sum++) ;
Console.WriteLine ("i={0}, sum = {1}", i, sum);

}
[Tonyunm cneayromu pe3yabTar:

li=11, sum = 5 i

Cnenyer oOpaTuTh BHUMaHHE Ha 3HAYEHHE MEPEMEHHOM i, BBIBe-

JIEHHOE HAa KOHCOJIb MOCIE OKOHYAHUS BBIMIOJHECHUS 1IUKJIA.
[Ipn HeoOXomuMocTH LUK for MOXET colepxkaTh 0oJjiee OAHOM

YIIPABJISIIOIIEH TTIEPEMEHHON:

using System;
class Primer23 1

{

static void Main()

{

int i, j,k=0 ;

for (1 =0, jJ =10; 1 <= j; i++, jJj--) k++;
Console.WriteLine("i={0}, j = {1}, k = {2}", i,3,k);
}

li=é, j =4, k=86 |
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Onepamopbl goto, break, continue 8 yukiaax

Kak cnegyeT u3 cka3aHHOTO BBIIIE, KOJMYECTBO MOBTOPEHUMN Tela
[IMKJIa 3aBUCHUT OT PE3yjIbTaTa BBIPAXKEHHUS, KOTOPBIM MpoBepseTcs OO
710, TU0O0 TIOCTIe OYepeIHOro Mnpoxoaa. B psge ciydaeB HEOOXOIUMO J10-
CPOYHO 3aBEPIIUTH BBINIOJIHEHUE UUKIIA. [[J19 3TOW 1EeJIM MOKHO UCIIOJIb30-
BaTh omepaTopbl goto (eciau MeTKa Mepexojia paclojiokeHa BHE OJioka
nukia) unm break. Tak B cienyromieM npumepe ¢pakTopuan onpeaeseT-

Csl i1 OTPAHMYEHHOTO JAMana3oHa HaTypaJbHBIX 4YKCell (MOCKOJIbKY YiKe
8! =40 320):

using System;
class Primer24
{ static void Main()
{ short i, j;
short £ ;
string s;
Console.WriteLine ("3aganTe HaTypajnsHOoe umciyo!'") ;
s = Console.ReadLine() ;
i = Convert.ToIntlé6(s) ;
for (£ =3 =1; j <= 1i; j++)
{
£f *= j;
if (j == 7) break;//*
}
Console.WriteLine("{0}!' = {1}",i,£);//*

[Tocne TpEX 3amycKOB MpUMeEpa NOJIy4aeM

JanadTe HaTypasabHoe YHcAao?

3]
Lt = 20
JanadTe HaTypasabHoe 4Yucao?

7t = Li4m
JanakTe HaTypaabHoe YucAao?

82
g4t = Sm4m

Kak BUJIHO U3 pe3ylsibTaTa, MPU BBIXOJIC HA OTPAaHUYEHUE CTPOKA Ha
AKpaHe HE BIIOJIHE COOTBETCTBYET MCTHHE. OrnepaTtop goto pemaer JaH-
HYI0 TIpo0JieMy, HO MPUBOJUT MPHU 3TOM K MOSIBICHUIO TaK HAa3bIBAEMOTO
MAKAPOHHO20 K0Od.
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using System;
class Primer24 1

{

static void Main ()

{

short i, j;
short £;
string s;

Console.WriteLine ("3aganTe HaTypajisHOoe umciyo!'") ;

s = Console.ReadLine() ;
i = Convert.ToIntl6(s) ;
for (£ =3 =1; j <= 1i; j++)

£f *= j;
if (j == 7) goto ml;
}
Console.WriteLine("{O0}'!' = {1}", i, £f);
return;
ml: Console.WriteLine ("HamGomemee {0}! = {1}", j, £f);

}
}

OmnepaTop continue npeaHa3HadeH I IPOIyCKa BCEX OIEpaTo-
POB B TeJie LIMKJIA, KOTOPBIE PACIOJIOKEHBI nocie Hero. TakuMm oOpazom,
B IUKJIE fOor CHEQYIOMUM IIOCIE OIlepaTopa continue BBIIOIHAECTCS
BEIPAXeHMe 3, a B oneparopax while u do while cpa3dy mociie con-
tinue BBIYUCIETCS BEIPa)XXeHME —yCJIOBHUE.

using System;
class Primer24 2

{

static void Main()

{

short 1, j;

short £;

string s;

Console.Writeline ("3aganTe HaTypansHOe umciio!") ;
s = Console.ReadLine() ;

i = Convert.ToIntlé6(s) ;

for (£E =3 =1; j <= 1i; j++)

if (j > 7) continue;
£f *= j;
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Console.WriteLine("{0}! = {1}", (i<=7)?i:(short)7, f);
}
}

Emé ogquu npumep Ha MCHoIb30BaHUE orepaTopa continue:

using System;
class Primer25
{ static void Main()
{ short 1, j;
short £ =0;
string s;
Console.WriteLine ("3aganTe HaTypansHoe umciyo!');
s = Console.ReadLine() ;
i = Convert.ToIntlé6(s) ;
for (( jJ =1; j <= 1i; j++)
{
if ( j%2 == 0) continue;
£f += 3,
}
Console.Writeline
("Cymma HeuéTHHX MHTepBana 1 - {0}= {1}", 3j,f);
}
}

JapadTe HaTypasbHoe 4YHcAo?

CyMiMa HEYETHHXY MHTepBaaa 1 — 11 = 25

BaooiceHHble YUK/1b1

Sa‘IaCTYIO B IporpamMmax Ha MCCTC TCJIa OAHOI'0O HUKJIA HAXOAHUTCH

IpYyrov UK. B 3TOM cilydae nepBbld U3 HUX HA3bIBACTCS 6HEULHUM, BTO-
poil — @HympeHHUM, WA BJIOKEHHBIM, 4 caMa KOHCTPYKIUSA — O0BOUHbIM
yuxiom. BIIOKEHHOCTh ITUKJIOB MOXXET ObITh TPOWHOM, YETBEPHOM M TaK
nanee. Cneayromui mpuMep JIE€MOHCTPUPYET ABOMHOW IUKJ, B KOTOPOM
IIOBTOPEHUS BHYTPEHHETO [IUKJIA HE 3aBUCAT OT HOMEpPA IPOXO/1a BHEUIHETO.

using System;
class Primer26

{

static void Main|()
{
for (short j = 1; j <= 5; Console.WriteLine (), j++)
for (short i = 1; 1 < 5; i++)
Console.Write ("\t{O0}", i * j);
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B CICAYIOUIEM HpUMEPE KOJIUYCCTBO HOBTOpeHI/Iﬁ BHYTPCHHECTO
IIUKJIa 3aBUCHUT OT HOMepa npoxona BHCIIHECIO.

using System;

class Primer27

{

static void Main()
{
for (short j = 1; j <= 5; Console.WriteLine(), j++)
for (short i = 1; i <= j; i++)
Console.Write("{0,5}", i * j);

12 16
15 20 25

(g - LY LY g
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MaccuBbl

MaccuBbl — 3TO arperupoBaHHbIE OOBEKTHI, COCTOSIIME W3 3aJIaHHO-
0 KOJIMYECTBA OJHOTHUIIHBIX 3JIEMEHTOB. BCE€ MacCUBBI OTHOCATCS K CChI-
JIOYHBIM THUIIAM U SABJIAKOTCA IPOU3BOAHBIMUA OT CHUCTEMHOIO THIIA
SystemArray. MaccuBbl pa3anyaroT N0 Pa3sMEPHOCTH U TUIY COCTaB-
JSAIOMKAX €ro 31eMEHTOB. OCHOBHOE NMPEUMYIIECTBO MacCUBa — BO3MOXK-
HOCTb BBIOOpA 3JIEMEHTA IO €ro MHJEKCY, TO €CTh MOPSIKOBOMY HOMEPY
B MaccuBe. /I KaxI0M U3 pa3MEpHOCTEW MACCUBA UHJICKCAIUSA 3JIEMECH-
TOB 110 YMOJIYaHUIO HAUUHAETCS C HYJIS.

O0HOMepHble Maccuasl

OO0baBieHUE OJHOMEPHOI'O MAacCCHBa BBINOJHSICTCSA B COOTBETCTBUU
C CUHTAKCHCOM:

Tun|[] MmsiMaccumBa=new Tui|[KonmuecTBOOJIEeMEeHTOR]

{Bsiok MHMLIMANIMBAaTOPORB} ;
Onepatop OOBSIBIICHUSA OJHOMEPHOI'0O MaCcCHUBAa MOJXKET BBITNISIACTh 3aMETHO
Ipo1LE:

using System;
class Maccwuesl
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{

static void Main()
{
int[] ml=new int[4], m2 = new int[] {2,4,6,8}, m3 =
{1,3,5,7 };
for (short j =0; j < 4;) ml[j] = ++3;
int cymMmma = 0 ;

for (short i = 0 ; i <= 3; i++) cymma += ml[i] +
m2[i] + m3[i];
Console.WriteLine("{0:d}", cymmMma)

}
}

{46 i

OmnepaTop 00BSABICHHS MacCHBa B OOILEM CITy4ae MOKET COCTOSITh U3
TpéX yacter. Ho y»ke u nepBas 4acTte, HanpuMmep int [] ml, mpexncras-
JseT co0ol 3aBepHIEHHBIA orepatop. Ero ucmojiHEHUE TPaHCIITOPOM
CBOJUTCS K CO3JaHUIO CChUIKU ¢ MMeHeM ml. Ccblika — 3T0 0OBEKT 0CO-
Ooro Tuna, NpelIHa3HaYeHHbIN s pa3MenieHus ajapeca. CceblUika T0HKHA
COOTBETCTBOBATH TUILYy O0BEKTA, aJpeC KOTOPOTO OHA MOXKET MOTEHINAIb-
HO coaepkaTh. OJHAKO OJTHO OOBSIBICHUE CCHUIKM 3HAUEHUE KOHKPETHOTO
azpeca He oOecreynBact.

JUisi “HUOManu3aluy CChUIKM (3aJaHue 3HaueHus) B s3blke C# uc-
NOJIB3YETCS ornepaTop new. Ero neicTBre CBOAMTCS K 3alpocy y UCHOJI-
HSIOIIEH CUCTEMBI HEOOXOAMMOTro ¢parMeHTa 00JIaCTH TUHAMHYECKON
naMaTi. B o0mem ciaydae o0jacTb JUHAMHUYECKOW MaMsITH COCTOUT W3
IBYX paszeiioB: creka u kyuu (heap). Mecro, rae ¢pusndyecku OyaeT Bbl-
JIeJIeHa NaMsITh, OIIPEIEIIAETCS KaTeropued 00beKTa: CChbUIOYHBIE OOBEKTHI
pa3MmeniatoTcs B 00JacTu heap, a 3Havallue — B CTEKE.

Nunnmanu3upyromui 0JI0K MOXKET COepKaTh KOHCTAHTBI, MJIK KOH-
CTaHTHbIE BbIpaKeHUsA. Eciin pazMep MaccuBa OINpEIENEH B ONEpaluu
new, TO KOJIMYECTBO MHULHAIA3ATOPOB JOJKHO TOYHO COOTBETCTBOBATH
KOJIMYECTBY AJIEMEHTOB MaccuBa. [Ipu OTCYTCTBMM MHULIHAINA3UPYIOLIETO
0JIOKa 3JIEMEHTHl MacCHBa MOJYYarOT 3HAUYCHUS MO0 YMOJYAHUIO (JIJ1s1 YHUC-
JOBBIX MAacCCHUBOB 3TO — HyJIb). OnepaTop new BO3BpAILAECT aJPEC BbIJIE-
JIEHHOM 00JIaCTH, U 3aTE€M ITUM aJPECOM MHULUATU3UPYETCS CChUIKA. Ap-
TYMEHTaMU ONepaTopa new SBISIOTCS TUI U KOJIMYECTBO AJIEMEHTOB, KO-
TOpble HEOOXOJIUMO Pa3MECTUTh B JAUMHaAMUYecKol mamsatu. B s3bike C#
HET HEOOXOJUMOCTH 3a00TUTHCS 00 yJaJe€HUM OOBEKTOB W3 JIUHAMUYE-
CKOM 00J1acTH mocJje 3aBepileHust ux 00padoTku. OCBOOOKIECHUEM MaMsi-
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TH 3aHUMaeTCs cnenuanbHas nporpamma Garbage Collector (coopuux
mycopa,).

Kak cnenyet u3 npumepa (Ha c. 60), mpu HaTUUUKU OJI0KAa HHUITHAIIH-
3aTOPOB B OMEpaTOpe OOBSIBICHUS MACCHBA MOKET OBITh OITYIIIEHO KaK KO-
JMYECTBO JIEMEHTOB B OIEpalii new (MAacCHB m2), TaK U cama 3Ta OIle-
pauusa (MaccuB m3). Tumbl KOHCTAaHT B OJIOKE WHULUAIM3AIUU JUOO
JOJIKHBI COOTBETCTBOBATH THUITY 3JIEMEHTOB MAacCHUBa, JIMOO JOJKHBI ObITh
HESIBHO MPUBOJAMMBIMU K 3TOMY THITYy (pacIIUpsIollee HEesIBHOE Mpeodpa-
30BaHUE).

IlepemeHnHas cymMa ABISIETCS CyMMAaTopoM. YHaiie BCero cyMmmarop
MHULUATI3UPYETCS HYJIEM.

Puc. 16 neMoHCTpHpyeT cxemy pa3MelIeHUsI MAaCCHUBOB.

Junamudeckast oomacts (heap)

Crex 0 1 2 3 <«—VHIEKCHI
ml azapec » 0 0 0 0
0 1 2 3
m2 azpec » 2 4 6 8
0 1 2 3
m3 aapec » 1 3 5 7

Puc. 16. Cxema pa3menieHus MaCCUBOB

Onepamop yukaa foreach

Oneparop foreach (014 kaxcoozo) (puc. 17) npeaHazHadyeH A
paboThI C 00BEKTAMU, COCTOSIIIIMMU U3 HEKOTOPOTO HA0Opa 3JIEMEHTOB (MX
e Ha3bIBAIOT KOJUIEKIMAMU). OH Takke MOXKET ObITh MCIOJb30BaH s

MaccuBOB. CMHTaKcHC oneparopa foreach:
foreach ( 3memMenT in VMMsiMaccueBa ) omnepaTop ;

Tun siemeHTa AOMKEH COBMAAaTh C TUIOM MaccuBa. [lpemwimy-
it mpuMep (cM. c. 60) ¢ ucnosib3oBaHueM orneparopa foreach BbITIIS-
IUT HecKobKO npoiuie. Hy>kHO mOMHUTB, 4TO foreach MOXKET OBbITh HC-
MOJIb30BaH TOJIBKO JUISl YmeHus 3Ha4YeHUN 3JIEMEHTOB MacCUBa, HO HE IS
WX YCTAaHOBKH WJIM U3MEHEHHUSI.

using System;
class Maccuemn2

61



{

static void Main|()
{
int[] ml new int[4], m2 = new int[] {2,4,6,8},
m3 = {1,3,5,7};
for (short j =0; j < 4; ) ml[j] = ++3;
int cymMmma = 0 ;
foreach (int j in ml) cymma += j;
foreach (int j in m2) cymma += j;
foreach (int j in m3) cymma += j;
Console.WriteLine("{0:d}", cymmMma)

}

@q J m3 Maccupa ml

cyMmMa <- cyMmma +1

Puc. 17. binok-cxema nukina foreach

>
<«

ba3oeblie npuémoul pa6omuvl ¢ 00HOMEPHBIMU MAccU8aAMU

Huuuuaﬂuwuuﬂ Maccugoe 0amuuKom Cﬂyllaﬁﬂblx quce

Ha nmpakTtuke (k nmpumepy, Ha dTane OTJaJKH KaKoro-JIudo ajaropur-
Ma) 3a4acTyr0 ObIBa€T HEOOXOAMMO HAIOJHUTH MAcCCHUB MPOU3BOJBbHBIMU
YUCJOBBIMHM 3HAYCHUSAMU. J[JIT 3TOTO CymIeCTBYeT CHENHAIbHBIN Kiacc
Random (MpocTpaHCTBO MUMEH System) reHeparopa MCEBAOCTyYalHbBIX
3HaYeHUN. TEeXHOJOTUs €Tr0 NCIOb30BaHMS BKIIOYACT CIACAYIOIINE dTAIIbI:
co3JaHue o0BbeKTa Kiacca Random; BBI30B HEOOXOIMMOIO MeTOoda s

CO3JIaHHOTO paHee 00BbEKTa.

Hawunbomnee yacto ucnosb3yeMble METOIBI Kilacca Random:

e int Next () — BO3Bpalla€T OYEPEAHOE IICEBAOCIYYAUHOE IIETIOE
yucio B guamna3one oT 0 1o Ox7FFFFFFF;

e int Next (int Max) — To ke B Auamna3zoHe oT 0 70 max;
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e int Next (int Min, int Max) — B AuamasoHe OT min 10
max;

e double NextDouble () — BO3Bpamiaer o4epeaHO€ IICEBIOCIY-
yalfHOE BellecTBeHHOe yncio B auana3one ot 0,0 go 1,0.
[Tpumep:
using System;
class Maccusn3

{
static void Main()
{
Random Gen = new Random() ;
int[] ml = new int[10];
for (int i = 0; i < 10; i++) ml[i] = Gen.Next(100);

int Cuérumk = 0 ;
foreach (int j in ml)
if (J $ 2 == 0) Cuérumk++;

Console.Writeline ("MaccuB clydYamMHBIX SHadYeHun'") ;

for (int i = 0; 1 < 10; i++ )

Console.WriteLine("ml1l[{0}] = {1:d}", i, ml[i]);
Console.Writeline ("KommuecTBo uweTHRX = {0}", CuéTumMk) ;

MaccuE cAYyYaAHHBXN FHAYEHHMH
ml [0]
mi[1]
mil[2]
mi[3]
ml[4]
ml [5]
ml[6]
mi[7]
ml[§]
mi[7]
Koauwuecteo deTHux = 8

1 | | (1 T
=]

B nmanHOM mnpumepe B IIEpBBIM pa3 MPOAEMOHCTPUPOBAH BBHI3OB
HECTAaTUYECKOT0 MeTo/a. Memooom Ha3bIBaeTCs (PYyHKIUS, SBIISIOMIAACS
3JIEMEHTOM KJjacca. OyHk1usa Writeline SBISETCS CTATUYECKUM METO-
oM kjacca Console, U €€ BhI30B TEXHOJIOTUYECKHU MPOIIE: HEOOXOAUMO
yepe3 COCAMHUTENL-TOUKY yKa3aTh UMs Kjacca U uMs merojna. Hecratu-
YECKHE METOJbI Kjlacca MOTYT OBITh BbI3BAHBI TOJILKO B MPUBSIZKE K IK3EM-
wisipy (00beKTy) kiacca. JJig 3Toro npuxoauTcs oOBABISITH OOBEKT Gen
U BBIJEIATh €My MaMsTh (3K3EMIUISIPhI KJIacca, Kak U MAaCCUBBI, SIBIISIFOTCS
CCBIJIOYHBIMHM OOBEKTaAMH ).
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JIMCTUHT TIpeABIYIIETo MpUMepa YMBIIIUICHHO BBITIOJHEH 0€3 CTPYK-
TypupoBaHHs. B KauecTBe CaMOCTOATENBHOTO YIPaXKHEHUS HapUCYHTE
OJIOK-CXEMY K 3TOMY MPUMEDY.

3KcmpeM£Uleble 3HAYECHUsA U cmamucmuidecKue xapaKkmepucmuKku
Jdjiemenmoes maccuea

IIpenronoxum, 4TO0 B MAaCCUBE LIEJNIbIX CIYYAWHBIX 3HAYEHUH, pa3MepP
KOTOPOTO 3aJa€TCs TMOJIb30BaTeNieM, TpeOyeTcs HalTH MUHUMYM, MaKCH-
MyM U TaKHE€ CTAaTUCTUYECKHUE XApPAKTEPUCTHUKH, KaK CPEIHEE 3HAYCHUE,
JIUCTIEPCHUS], CPEAHEKBAAPATUYHOE OTKIIOHEHHUE:
using System;
class Maccuemn4

{

static void Main|()
{
string s;
Console.WritelLine
("BagamrTe KOJIMYECTBO 3JIEMEHTOB Maccupa') ;
s = Console.ReadLine() ;
int i = Convert.ToInt32(s);
int[] mas = new int[i];

Random Gen = new Random() ;
for (int k = 0; k < mas.Length; k++)
mas[k] = Gen.Next(1,10);
Console.WriteLine ("3nemMenTs Mmaccuea\n") ;
foreach (int j in mas) Console.Write("{0,8}", 3Jj)-
int max = mas[0], min = mas [0];
foreach (int j in mas)
{
if (max < j) max = j;
if (min > j) min j;

}

Console.WriteLine ("\n Makcumym= {0}, Mumummym ={1}",
max, min);

float cpenuee=0, mucnepcusi=0;

foreach (int j in mas) cpegnuee+=j;
cpenHee/=mas.Length;

Console.WritelLine
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("\nCpegnnee apupmernueckoe= {0:£f5}", cpexnuee) ;
foreach (int j in mas)

oucnepcusi+= (j-cpegnHee) * (j-cpenHee) ;
oucnepcusi/=mas.Length;
Console.Writeline ("IOucnepcuss = {0:£5}" , oucnepcus) ;
Console.WritelLine

("CpennexBagpaTruHoe oTkJIoHeHme= {0:£5}" ,Math.Sqrt (mmcnepcwus)) ;
}

JapadTe HKOAMYECTED 3AEMEHTOE MACCHEA
20

JAEMEHTH MACCHEA

8 3 [ 8 ? 2 4 2 5 8
1 6 ? 4 5 3 3 5 5 2

Makcurym= ?,. MuHumyn =1

CpenHee apvpMeTHueckoe= <4, 700D
Mucnepcua = 5, 87000

CpelHEKEAApPATHYHOE OTKAOHeHuwe= 2.42673
[aa nponoAxeHHA HAXMMTE ANEYN KAABMWY . .

B mpumMepe mpoaeMOHCTPUPOBAHO TO OOCTOSATENBCTBO, UTO JIHOOOM
MAacCCHUB SIBJIIETCS TIOTOMKOM KJjlacca System.Array, IO3TOMY B COCTaBe

11000T0 MacCUBa €CTh AJIEMEHTHI YKAa3aHHOTO KJlacca. 3/1eCh UCIOJIb3YEeTCs
cBoMcTBO Length. Iloka 10cTaTOYHO CKa3aTh, YTO 3TO — DJIEMEHT OOBCKTA,
C MOMOIIBI0 KOTOPOTO MOXHO MOJIYYUTh Pa3MEPHOCTbH (KOJUYECTBO 3Jie-
MEHTOB) JAHHOTO MaccuBa. HbIM CIIOCOOOM MOKET OBITh UCHOJIb30BAHUE
3HAUYCHUE NIEPEMEHHOU 1, paHee BBEIEHHOW C KJIIABUATYPbI, HO UCIIOJIb30-
BAHUE CBOMCTBA Length sABIsEeTCAS YHUBEPCATBbHBIM PEILICHUEM.

B stoM Xe mnpumepe HUCHONb3yeTCsl CTaTUYECKUHM METOJ Kiacca
Math ¢ umeneMm Sqrt, KOTOPBIM BO3BpAILACT KBAJAPATHBIA KOPEHb apry-
MEHTA.

Memoowvl copmuposKu 00HOMEPHBIX MACCUBOE

CopTHPOBKOM MPUHATO HA3BIBATh MPOLECC, MO3BOJISIIOMINN YIOPSI0-
YUTh MHOKECTBO MOJOOHBIX JAaHHBIX B BO3PACTAIOIIEM WM yObIBAIOLIEM
nopsake. Ilpu 3TOM YacTh MaHHBIX, OMPENEISIONIas MECTO JJIEMEHTa
B OOIIIEM CIHHCKEe, Ha3bIBaeTcs KiouoM. [Ipu cpaBHEHHMH HCHOJIB3YETCS
TOJIKO 3HAYCHHE KIIF0Ya, @ OCTAJbHbBIC JTaHHBIC, BXOMSIINE B COCTAB dJIC-
MEHTAa, NIEPEHOCATCI Ha HOBOE MECTO LieJIuKoM. Huke Oy 1yT paccMOTpEHbI
MPOCTEUIINE METOJbI COPTUPOBKH YHCIIOBBIX MAaCCHBOB, B KOTOPBIX JaH-
HBIE U KJIFOY — 3TO OJTHO U TO XKE€.
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Cpenun Hanbosnee BOCTPEOOBAHHBIX METOJOB COPTHPOBKHM MOYHO
BBIJICIIUTH:
e METOJ 0TOOpa (€llle U3BECTEH KaKk METOJ MUHUMAaKca) (cM. puc. 18);
® IEPECTAHOBKH (HJIM MY3bIPHKOBOI COPTUPOBKH) (puc. 19);

e BcTaBkH (puc. 20);
e [Ilemna (puc. 21);
e KomIapanja (puc. 22).
0 1 2 N-1
Maccus
(AL R
IlepBblii Mpoxon
max |
ITonck MakCUMaIbHOTO < B = g
3JIEeMEHTa QOH TPOXOA
max2 te
\ maxN Ilocnegnuii nmpoxon
Puc. 18. CopTupoBka MaccuBa 1o yObIBAHUIO METOJAOM MUHUMAKCA
0 1 2 3 N-1
Maccus
CpaBHEHHE COCEHUX DJIEMEHTOB: €CJIM UX OT- MW
HOIICHUEC HC COOTBCTCTBYCT «HAIIPABJIICHHUIO» Iﬁ max1
COPTUPOBKU, OHU MEHSIOTCS MECTAMUA I1epBBbIii IPOXOJ CPABHEHHUS COCEHCH:
MAKCUMATIbHBIY «BCIUILIBAET» U 3aHUMAET
MECTO NOCAeOHe20 deMeHma
Maccus

Ba:xno!
Ecnu Ha odepenHOM Mpoxojie BBIACHAETCS, UTO max?

He ObUIO MPOU3BEJICHO HU OJIHOM MEPECTaHOBKH, Bropoif poXoj1 CpaBHEHMs COCETeH:

SHATUT, MaCCHB Y)Ke OTCOPTHPOBAH! MAKCUMAIbHbBIU «BCILIBIBAETY» M 3aHUMAET
MECTO npeodnocieone2o d1eMeHma
vee
0 1 [Mocnennwmii (N—-1)-it mpoxo:
CpaBHEHHE HYJIEBOTO U TIEPBOTO
3JIEMEHTa — MAaCCUB OKOHYATEIHLHO

v OTCOPTUPOBAH

Puc. 19. CopTtupoBka MaccuBa o BO3PACTAHUIO METOIAOM 1)Y3blpbKa

Maccus
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WcxonHplil MaccuB

Hauazno: HyﬂeGOﬁ SJICMCHT IICPCIIUCHIBACTCS
B UTOT'OBBII MacCHB

Hrorossiii Maccus I:I [lepBblii 1IaT: nEepawlil SIEMEHT MEPEMUCHIBACTCS B UTOTOBBIN
o X MacCHB Ha MECTO, COOTBETCTBYIOIIEE HAIPABICHUIO COPTH-
: DOBKH — JINOO 00. TMOO nocjie HVIEBOTO YIEMEHTa

?

HToroselit Maccus

BTopoii mar: émopoti 31eMEHT NepenuChIBACTCS B UTOTO-
BbII MacCUB Ha MECTO, COOTBETCTBYIOILEE HAIIPABIICHUIO
Htoroseiii Maccus COPTUPOBKH

LN

Puc. 20. CopTtupoBka maccuBa METOJIOM 8CMABKU

Maccus

CpaBHEHUE 3JIEMEHTOB: €CJIM UX OTHOILIEHUE &My

HE COOTBCTCTBYCT «HAIIPABJICHUIO» COPTHUPOB- HepBI)IfI IMpoOXoJ: CPAaBHCHHUEC 3JICMCHTOB,
KH, OHU MCHAIKOTCA MCCTaMU OTCTOAIIUX APYT OT ApyTra Ha TPpHU NO3UITUN

Maccus

\SAAAAAALS

BTopoii npoxoa: cpaBHEHHE JIEMEHTOB,
OTCTOSIIIKX APYT OT APYyTa Ha JIBE MO3ULUU

Maccus

\AAAAAARAAS

[Tocnenunii mpoxoi: CpaBHEHUE COCETHUX
DJIEMEHTOB

Puc. 21. CoprupoBka maccuBa merogoM [llenna

0 1 2 N-1

HNcxonueiii MaccuB

’\KOMnapaHI[
[ar 1: onpexnensitoTcs KomMnapano: SNEMEHT,

PacoJIOKEHHBIN B cepeiuHe (MU MOYTH
B CEpeIMHE) MacCHBa

QJICMCHTHI, 3HAUYCHUA KOTOprX
bonbue KoMIapanga

QHGMCHTBI, 3HAYCHHA KOTOPBIX :>
MeHbUle KOMITIapaHaa

[ar 2: u3 HCXOAHOTO MaccuBa GOPMUPYIOTCS ABA PA3JeNia: B nepablil NEPEIHCHIBAIOTCS DIEMEHTEL,
3HAYCHHE KOTOPBIX MEHBIIIC KOMIapaHa, BO 6/Mopoil — OOJbIIIe
J1a Ka)Kaoro u3 MOJTyYeHHBIX Pa3/ieoB BHITIONHIETCS mIar 1 ¥ mar 2, moka KOJMYeCcTBO dJIeMEeH-
TOB B TIOJy9aeMbIX pa3jiejax He CTAaHET PABHBIM €IMHHUIIC

Puc. 22. CopTupoBKka MaccuBa 1o BO3PACTAHUIO METOJIOM KOMNAPAHOA
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[Ipumep peann3anvii COPTUPOBKH METOJOM MUHUMAKCA:

using System;
class CopTupomkal

{

static void Main()
{
string s;
Console.WritelLine

("Bapmanre kKONIMUYECTBO 3JIEMEHTOB Maccurea') ;

s = Console.ReadLine() ;
int k = Convert.ToInt32(s);
int[] mas = new intl[k];
Random Gen = new Random() ;

for (int i=0; i<mas.Length; i++)mas[i]=Gen.Next(1,100)
Console.Writeline ("3neMeHnTsI MaccuBa'") ;

foreach (int j in mas) Console.Write("{0,8}",

int max , imax;

for (int 1 = 0; i < mas.Length - 1;

{

max = mas[imax = 1i];

for (int j =i + 1 ; j < mas.Length; j++)
if (max < mas[j]) max = mas[imax

mas[imax] = mas[i];
mas[i] = max;

}

Console.WriteLine

("\n3neMeHTH MacCCMBA NOCJIeé COPTUPOBKM IO yOHBaHMDO") ;

i++)

jl;

3);

foreach (int j in mas) Console.Write("{0,8}", Jj)-

}
}

JanadTe KOAMYECTED 3AEMEHTOE MACCHEA
30

JAEMEHTH MACCHEA

54 1 84 1% 85 28 7

11 42 8% 2?7 86 22 33

11 22 36 ey 2 25 55
JAEMEHTH MACCHEA NOCAE COPTHPOBKH MO YSHEBAHHW

2?7 % 22 22 88 86

84 e el 1 5% 54 47

36 33 28 20 15 11 11

20
Pal
39
85

7

79
43
88
85

2

85
47
27
85

1

[Tpumep peannzanuu my3bIpbKOBOM COPTUPOBKH:

using System;
class CopTupoBxa2

{

static void Main()
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{
string s;
Console.Writeline ("Bagmanre KomMuecTBO 3JIeMEHTOB Maccusa') ;
s = Console.ReadLine() ;
int k = Convert.ToInt32(s);
int[] mas = new intl[k];
Random Gen = new Random() ;
for (int i=0; i<mas.Length; i++)mas[i]=Gen.Next(1,100);
Console.WritelLine ("3neMeHnTsI MaccuBa'") ;
foreach (int j in mas) Console.Write("{0,8}", 3Jj);
int r ;
bool flag = false;
for (int 1 = 0; i < mas.Length - 1; i++)
{
flag = false;
for ( int j = 0 ; j < mas.Length-i-1 ; j++)
if (mas[j] < mas[]j + 1]) continue;
else
{
r = mas[]j];
mas[j] = mas[j + 1],
mas[j+1l] = r;
flag = true;
}
if (flag == false) break;
}
Console.Writeline
("\nMaccue nociyie COPTMPOBKM IO BOBpacTaHuwo") ;
foreach (int j in mas) Console.Write("{0,8}", 3Jj)~
}
}

Pe3ynprar aHanorndeH pe3ysibTaTy BBIIIOJIHEHUS IpuMepa co c. 69.

/JleymepHble Maccugbl

Oo0vagnenue 08ymMepHbIX MACCUBOE

B o6miem ciyuae maccuBbl B iporpamme Ha C# MOTYT OBbITh ITPOU3-
BOJIBHOW pa3MepHOCTU. Ha mpakTuke HUCIOJIb3YHTCS MACCHUBBI C pa3Mep-
HOCTBIO HE 00JIee TpeX, Yallle BCEro AByMepHsbie. [Ipu 3ToM ecTh BO3MOX-

69



HOCTb HCIIOJIb30BATh KaK IIPAMOYT'OJIBHBIC (I/IJ'H/I KBaI[paTHBIe) MaCCHBBHBI,
TaK U JIOMAaHBIC — CO CTPOKaMH HCpCMeHHOﬁ JJINHBI.

HpHMOYFOJIbHBIe MacCCHUBEI OOBSABIISIIOTCSI B COOTBETCTBHH C OJHHUM
N3 CIICAYIOIUX BAPUAHTOB CUHTAKCHUCA:

mun|[ , ] MuaMaccwuBa = new Tun [ KonCrp, KonCronb ];
mun|[ , 1 MmaMaccwmBa = { {Bnok mMHMUManmmM3aTopoB IOJja CcTpokxkul},
{BJIOK MHMUMAIM3AaTOPOB IJId CTPOKMI}, ..};

B nepsoMm citydyae pa3sMEpHOCTA MAacCCHUBa 3aJar0TCS SBHO, a MCIIOJ-
HAIOIIAs CUCTEMA MOCJE BBIICIICHUS NaMATH WHULHMAIU3UPYET 3HAYCHUS
DJIEMEHTOB MacCHBa HYJIsIMU. BO BTOpOM cilyyae omylleHa olepanus new
U KOH(Urypalus MacCruBa OMPEIENSIeTCs 0 COAEPKUMOMY OJI0OKa MHUIIN-
aJM3aToOpPOB Il KOHKPETHOM CcTpoku. [IpaBuiia ucnosib30BaHUs KOHCTAHT
B OJIOKE MHUIMAIM3AaTOPOB AHAJOTHMYHBI OJHOMEPHBIM MaccuBaM. [lpu
TOM KOJIMYECTBO 3JEMEHTOB B OJIOKE MHHUIMAINA3ATOPOB JOJKHO OBITh
VICUEPIIBIBAIOLLIHM.

ITo cBoel KOHCTPYKIMHU JBYMEPHBIA MACCHUB SIBJISIETCS MaCCHUBOM
CCBUIOK (KOJMYECTBO 3JEMEHTOB — 3TO YUCJIO CTPOK), KaKJ1asd U3 KOTOPBIX
J0JI’KHA OBITh MPOMHULIUAIM3UPOBAHA aIpECOM COOTBETCTBYIOIIETO (ppar-
MEHTA [MaMATH U3 KyUl.

B cnenytomeM npumMepe AEMOHCTPUPYIOTCS BapUAHTHI OOBSBICHUS
IIPSAMOYTOJIBHBIX IBYMEPHBIX LEJTOYUCICHHBIX MaCCUBOB:

using System;
class Maccusmb

{

static void Main()

{

int[,] masl {{1,2,3},{4,5,6},{7,8,9}};
int[,] mas2 = new int[2,3];
int cl1=0;

foreach (int i in masl)Console.WriteLine ("3JsieMeHTE
masl={0}",1i);
for (int i = 0; 1 < 3; i++)
for (int j = 0; j < 3; j++ )
if(j==i)cl += masll[i,j];
Console.WritelLine
("CyMMa mgmaroHanbHEX 3JIeMeHTOB masl={0}",cl);
}
}
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AAEMEHTHM masl=1
FAEMEHTH masl=2
AAEMEHTH masl=3
aaereHTH masl=4
AAEMEHTHM masl=5
aAeMeEHTH masl=6
FAEMEHTH masl=7
aaermeHTH masl=8
AAEMEHTH masl=9%
ICyra gHAr coHaALHWX 3aAeMeHToB masl=15

MaccuB mas?2 B npuMepe AEMOHCTPUPYET BapUAHT OOBSBICHUS O€3
UCIIOJBb30BAaHUSl MHUIIMATU3UPYIONIEro OJoKa. 3HAYECHUSI €ro 3JIEMEHTOB
HyjaeBble. [ukn foreach mocraToyHo yaoOeH B ciaydasx, Korja ocCy-
IIECTBJISIETCA TOJIHBIN mepedop 37IeMEeHTOB mMaccuBa. [lopsgok 3Toro me-
pebopa COOTBETCTBYET Pa3MEIICHUIO JIEMEHTOB JIIOOOTO MHOTOMEPHOIO
MacCuBa B MaMSTHU: MEPBbIM MEHSETCS OMMKANUIINNA K MPaBOMY Kparo WH-
nekc. Korma tpeOyercss MHOM MOPSAJIOK MOJYy4YEHUS SJIEMEHTOB MacCHUBa
(He roBOpS YK€ 00 UBMEHEHUHU WX 3HAUYCHHI ), MPUMEHSIOT onepaTop for.

[Topsigox mepedopa JBYMEpPHOTO MaccHBa B TMOPSIAKE €ro pa3Mmelie-
HHS B IaMSITH IOKa3aH B CIEAYIOIIEM IIPUMEDPE:

using System;

class Maccussd

{

static void Main()

{
int[,] masl = {{1,2,3},{4,5,6},{7,8,9}};
int j =5, s =20; ;
foreach (int i in masl)

{
s += 1i;
if (--j < 0) break;

}
Console.WritelLine("j = {0}, s= {1}",3 , s);

}
PesynbTatom Oyaer

j= -1, s= 21 |

Ilpocmeriniue npuémol padomol ¢ OYMEPHBLIMU MACCUBAMU

[Ipu 006paboTke AByMEPHOW KBaApPaTHOW MATPUILI YIOOHO HCIOJIb-
30BaTh €€ JIeJICHUE Ha XapaKTepHbIe yacTu (puc. 23).
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[nasHan duaz2oHarns

HuxHempeyzonsHan
yacme

* < BepxHempeyzonbHan
| < Yacime

sic
-

= o/
- J|®

BmopocmeneHHan
duaaoHans

Puc. 23. XapakTepHble 4aCTH KBaApaTHON MaTpHULIbI

B crnenytomeMm npumMepe NpuBeeHb OOBSBICHUEC U WHHUITHATM3AINS

KBAJIPATHOM YMCIIOBOW MATPHIIbI,

IMOUCK 3KCTPEMAJIbHBIX 3JICMCHTOB, pacqéT

cpenHeapuPpMETHYECKOro 3HAYCHMs, a TakKe CyMM HHKHE- U BEpXHe-
TPEYTOJIBHBIX YaCTEH M CyMMBbI 3JIEMEHTOB TIJIaBHOW JHaroHayu. st mo-
JTy4EeHUSI KOJTUYECTBA DIEMEHTOB 110 COOTBETCTBYIOLIEH Pa3MEPHOCTH MacC-
CHBa MCHOJIb30BaH MeTOA GetLength, apryMeHTOM KOTOPOI'O SIBISETCS

HOMEp Pa3MEpPHOCTH.

using System;
class Maccussb

{

static void Main|()

{
int[,] mas =
Random Gen =
for (int i =

for (int j

new int[6,6];

new Random() ;

0; i < mas.GetLength(0); i++)

0; j < mas.GetLength(l); j++)

N~

mas[i,j] = Gen.Next(0,10);
Console.Writeline ("\t\t2nemeunTn mMaccuea") ;

int k = 0;
foreach (int

{

j in mas)

Console.Write("{0,8}", 3J):;

k++;

if (k $ 6

o\

}

== (0) Console.Writeline () ;

int max = mas[0,0], min = mas [0,0];

foreach (int

{

j in mas)

if (max < j) max = j;
if (min > j) min = j;

}

Console.WritelLine
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("Maxkcumym= {0}, MmamMyM ={1l}" ,max,min) ;
float cpenree=0 ;
foreach (int j in mas) cpexnxHee+=j;
cpenHee/=mas.Length;
Console.Writeline
("Cp. apupmermueckoe= {0:£f5}",cpemuee) ;
int Ouar = 0, HumxuTpeyr = 0, BepxuHTpeyr = 0;
for (int i = 0; i < mas.GetLength(0); i++)
for (int j = 0; j < mas.GetLength(1l); j++)
if (i>j) HmxuTpeyr+=mas[i,]j];
else if (i<j)BepxuTpeyr+=mas|[i,bj];
else Iuar+=mas[i,]];
Console.Writeline ("HuxuTpeyr= {0:d} BepxuHTpeyr= {1l:d}
Ouar= {2:d4d}",
HuxuTpeyr ,BepxuTpeyr, Inar ) ;
}
}

Kak cnemyer u3 nmpumepa, nukia foreach MoxeT ObITh MPUMESHUM
K MaCCUBaM Pa3jIMdYHOU Pa3MEPHOCTH.

JAEMEHTH MACCHEA

=] &0 b LA B B
Dl Dol ol = i
G =] s = G0
=R A ALY - = ]
O LR L L
N o g R o]

Makcurym= 9, Mununmyn =0
CpenHee apuomeTwyeckoe= 4,.30556
Huwn Tpeyr= 7? BepxuTpeyr= 57 [Ouar= 1%

Ymnoorcenue maccusos

3a4acTyl0o B NPOTPAaMMHUPOBAHUU JIJI1 MMEHOBAaHHS MacCCHUBOB MC-
MOJIB3YIOTCS anrebpanyeckue TepMHUHBL. Tak OJHOMEPHBIN MAacCUB 4acTO
HAa3bIBAE€TCSA BEKTOPOM, a JIBYMEPHBIA — MAaTPULIEH.
TunuaHoM TpoIeypo 00pabOTKH MAaCcCHBOB PAa3WYHBIX pa3zMep-
HOCTEH SIBJISIETCS UX YMHOKEHUE:
® BEKTOpa Ha BEKTOp (TaK HA3bIBAEMOE CKaJISIPHOE MPOU3BEIACHUE BEK-
TOPOB);
® MaTpHIIbl Ha BEKTOP;
® MaTpPUIbI HA MATPHUILY.
B nepBom ciiydae pe3yJnbTaToM SIBISIETCS YHCIO (CKalsp), paBHOE
CyMMeE TMOIapHBIX MMPOU3BEACHUN COOTBETCTBYIOIIUX JIEMEHTOB MAaCCUBOB.
KonndecTBo 21€MEHTOB YMHOKA€MbIX MACCHUBOB JIOJIKHO OBITh OJJUHAKOBO
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rac N — KOJIMYECTBO 3JIEMEHTOB MaCCHUBOB.

B cnenyronem npumepe BBIIIOJIHEHO CKAJISPHOE MPOU3BEICHUE BEK-
TOPOB @ U b, NPOMHHUIIMATU3UPOBAHHBIX JATYUKOM CIYyYANHBIX YHCEN:

using System;
class Maccussw?/

{

static void Main|()
{
int[] a = new int[10], b = new int[1l0];
Random Gen = new Random() ;
for (int i = 0; i < 10; i++)
{

Gen.Next (0, 5);
Gen.Next (0, 5);

a[i]
b[i]

}

Console.WriteLine ("\t\t9nemMeunrs mMaccueos") ;
for (int i = 0; i1 < 10; i++)
{
Console.WriteLine("a[{0}]={1,8} \t b[{2}]= {3,8}",
i,a[i],i,b[i]);
}
int ¢ = 0;
for (int i = 0; 1 < 10; i++) c +=a[i]*b[i];
Console.Writeline
("Cranssproe npomuseegenme = {0}",c);
}
}

JAEMEHTH MACCHEOE

alD]= 4 himl= I}
alll= 4 bIi1= 2
al2]= i bL21= i
al2]1= i bI31= 3
ald4]1= i bl41= 3
al5 1= 3 bIS1= 4
albl= i bIlal= 3
al?]1= o bL?1= 2
alB]1= i bI81= 3
al?1= 1 bI?1= 4
I[CkaaapHoe npoussepeHue = 37

[IpousBeneHuss MaTpuibl HA BEKTOP M MATPULBI HA MAaTPHUILy OCHO-
BaHbl Ha MPOLEAYPE CKAISIPHOTO MPOU3BEACHUA BEKTOPOB. s mmpounsBe-
JEHHSI MaTpUIbl HA BEKTOP pacCMaTpUBAEM TOJBKO CIIyYaW COBIIAJICHUS
KOJIMYECTBA CTOJIOII0B MaTPUIIbl U KOJIMYECTBA 3JIEMEHTOB MacCHBa
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M-1

Ci=zaij'bj,Vi=0,N—1,

j=0

rae M — KOIu4ecTBO CTOJIOOB MaTpHIlbl; N — KOJTUYECTBO CTPOK.
IIpousBeneHune e MaTpUI paCCMaTPUBAEM ISl CIy4aeB, KOrJa Ko-
JUYECTBO CTOJOIIOB M TIepBOM M3 YMHOKa€MbIX MAaTPHI] COBITAJACT C KO-
JIMYECTBOM CTPOK BTOPOU,
M-1
Gj= ) @y by, Vi=ON=1,vj=0L-1,
k=0

rjae L — KoJn4uecTBO CTo010B MaTpHIlbl B.

B crnenyromem npuMepe MokKa3aHO CKaJIspPHOE MTPOU3BENCHUE MATPH-
bl @ Ha BEKTOp b u matpuity d.

using System;

class Maccussn8

static void Main()

{

int[’] a = {{1IOIOIOIO}I {112101010}1 {112131010}1
{1,2,3,4,0}};

int[,] 4 = {{1,2,3}, {1,2,3}, {1,2,3}, {1,2,3}, {1,2,3}};
int[] b = {5,4,3,2,1};

int 1 = 0;

Console.WritelLine ("\t\t2nemMeunrn Maccumea a") ;
foreach (int i in a)
{
Console.Write("{0,8}", 1),
1++;
if (1 $ 5 == 0) Console.Writeline()
}
1l =20;
Console.WritelLine ("\t\t2nemMeunrn mMaccumea 4d") ;
foreach (int i in d)

{
Console.Write("{0,8}", 1i);
1++;
if (1 $ 3 == 0) Console.WriteLine()

}

Console.WritelLine ("\t\t2nemMeunTn Maccmea b") ;
foreach (int j in b)
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Console.Write("{0,8}", 3)~
int[] ¢l = new int[4];
int[,] ¢c2 = new int[4,3];
for (int i = 0; 1 < 4; i++)
for (int j=0; j < 5; j++ ) cl[i] += ali,]j]

b[jl;
Console.WritelLine
("\nllpousBenenne MaTpuLE a Ha BeKTOp b");
foreach (int j in cl)Console.WritelLine(j)
for (int 1 = 0; i < 4; i++)
for (int j = 0; j < 3; j++)
for(int k = 0; k < 5; k++)
c2[i,]j] += a[i, k] * d[k,]];
Console.Writeline
("\nllpousBenenme MaTpuusl a Ha MaTpuny d") ;

l1=0;
foreach (int i in c2)
{
Console.Write("{0,8}", 1i);
1++;
if (1 $ 3 == 0) Console.Writeline()

JABMEHTH MACCHMBA a

o
o o o
3 o o
3 4 o

JaeMeHTH maccuea d

3

3

3

3
JAEMEHTH MAccHBa b

5 4 3 2 i
Epuuasenenue HMATpHMUWM & HA BeEKTop b

13
22
30

Pk ok ok ek ek ek ok ek
PARIDI DS PN S

[pousBepeHue mMaTpuun a HAa marpuuy d
1 2 3

3 6 ?
6 12 18
10 20 E]0)

*

/JleymepHble ioMaHble (cmyneH4Yambsle, 3y64amsble) Maccusbsl
B s3pike C# mpemycMoTpeHa BO3MOKHOCTD 3a[aHKsi MACCHUBOB, B KO-

TOPBIX Pa3MEPHOCTH MOCIEIHEN KOOPAUHATE NEpEeMEHHAsA. B ABymMepHOM
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MacCUBE€ 3TO — JJIMHAa CTPOKH (KOJUYeCTBO CTOJOIOB). B mnpumepe
MaccuBEO OpraHu3yeTcs TaKOoTro poja MACCUB JJIsi COXpaHEHUsS B HEM
HUKHETPEYTOJIBHON YacTH MaTPHIIBI d.

using System;

class Maccuem9

{

static void Main()
{
int 1=0;
int[,] a={ }I
},

b

14 14 14 14 }I

{1, 2, 3, 4, 5 }};
Console.Writeline ("\t3nemMeHnTs MaccuBa a") ;
foreach (int i in a)

~
~
~
~

~
~

~

wob b b
OO0 On

L T e I e T )
R R R R
NNNN
wWwww

{
Console.Write("{0,8}", 1i);
1++;
if (1 $ 5 == 0) Console.WriteLine()

}
int[][] b = new int[4]][];
for (int 1 = 0; i < b.Length; i++)
b[i] = new int[i + 1];
for (int 1 = 0; i < b.Length; i++)
for( int j=0; j<b[i].Length; j++)
b[i][j] = al[i+l,3];
Console.WriteLine ("\n\tBnemenTs joMaHOTO Maccmea ") ;
for (int i = 0; i < b.Length; i++)
{
Console.WritelLine() ;
for (int j = 0; j < b[i].Length; j++)
Console.Write("{0,8}", b[i][]]):
}

Console.Writeline() ;

}
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JAEBMEHTH MACCHBA a

i 2 3 4 5
i 2 3 4 5
i 2 3 4 5
i 2 3 4 5
1 2 3 4 5

JAEMEHTHM AOMAHOMD HACCHMEA

ok ke
B B B
w

3 4

BriBOg B KOHCOJIBHOE OKHO JIOMAaHOTO MaccuBa b MOXKET ObITh Oopra-
HH30BaH TakK»Xe C IOMOIIBIO I[UKJIA foreach:

foreach (int[] i in b)
{
Console.Writeline() ;
foreach (int j in i)
Console.Write("{0,8}", 3J):
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METO/JbI (IIOJAMPOTPAMMBI)

Kak npaBuiio, BO BceX S3bIKaX NTPOrPaMMHUPOBAHUSI CYILECTBYET
BO3MOKHOCTb OOPMIISATh YACMb NPOSPAMMHO20 Koda B (popme noonpo-
epamm. OOBIYHO MOIANPOTPaMMa BBIIOIHSAET HEKOTOPBIA JIOTUYECKU
3aBEPIIEHHBIN 3Tanm 00paboTKU HAaHHBIX. [Ipy 7TOM MOBBIIAETCS HATJISAI-
HOCTh TPOTPaMM, YIPOLIAETCS MPOILIECC OTIAAKH, a TaKKe MOSBISICTCS
BO3MOKHOCTh IOBTOPHOTO HCIIOJB30BaHUSl paHee pa3padOTaHHOTO KOJa.
Bo03M0HOCTBIO peanu3oBaTh dTanbl 00paOOTKU JTaHHBIX B BUJE MOIIPO-
rpaMM TMOJB3YIOTCS TPOTPAMMUCTBI, MHUIIYIIUE Ha S3bIKaX BBICOKOTO
ypoBHs. llogmporpammbl Ha3bIBalOTCS (PYHKIUSMH WX TPOILEAYypaMu
B 3aBUCUMOCTH OT SI3bIKa MPOrpaMMHUPOBAHUSI U BHJAA IOJNPOrPAMMEI.
B vactHoCcTH, s3bIK mporpamMmmupoBaHus Cu H3BECTEH KakK MPOLETYPHO
OPUEHTUPOBAHHBIN A3bIK, TOCKOJBKY EHTPAIHLHON O0OBEKTOM B HEM SBJIS-
€TCs Kak pa3 nporeaypa (Ha3piBaeMas QPyHKIIUEH).

B s3bike C# Takke CyIIECTBYET BO3MOKHOCTH PaOOTHI € MOJIPO-
rpamMamu. B HEM noanporpaMMbl MOTYT OBITh TOJIBKO B (h)OpME METOJIOB.
Mertoa — 3T0 (QyHKIUS, SBISIOMIASCA COCTaBHOM YaCThIO (DJIEMEHTOM)
TUMa (CTPYKTYpbl uin kinacca). Tak, GyHKIus Ma in, NpUCyTCTBYIOIIAs BO
BCEX paHee PAaCCMOTPEHHBIX MPUMEPAX, B TO K€ BPEMsI SIBJISIETCSI METOJIOM
KaKoTo-1100 Kiacca.

CuHTaKcHUC OOBSABICHUS U onpeodeieHus METOIa:

[MomgmpmxaTops:] Tun UMsT (CIMCOK BXOIOHBIX I1apaMeTpOB)
{Teno mMeTona}

3nech MoamdukaTopbl — CHEIUaIbHbIE KIIOYEBBIE CJIOBA, 00ECIeUnBalo-
1[ye, Kak MpaBuiio, PEKUM UCIIOJIb30BaHUS METOIA.

Tun metoga — 3TO BCeraa TUN €IMHCTBEHHOTO 3HAYEHHUS, KOTOPOE
METOJI MOXET BO3BpallaTh B TOUKY BbI30Ba. KOHKpeTHOE BO3BpalaeMoe
3HAYEHUE ONMpPEAEAETCS apryMeHTOM oneparopa return. [locne Boimoi-
HEHHS 3TOTO OIEpaTopa YNpaBJiEHUE MEpenaéTcs B TOUYKY BbI3oBa. Ecim
TUIl METOJIa void, TO omeparop return B TEJIE MOXKET OTCYTCTBOBATb,
a BO3BpaT B BBI3bIBAIOIIYIO MPOTPAMMY MPOU3OUAET MOCIE AOCTUKEHHS
MOTOKOM BBITIOJIHEHUS 3aKPBIBAIOIIEH CKOOKHU.

CnncoK BXOOHbIX MapaMeTpoB MPeACTaBiIseT co00i MepeyuciceHue
00BSBICHUN OOBEKTOB, JIOKAIU3YEMBIX B TEJI€ METOJIa U HCIOJIb3YEeMbIX
MPEXKJE BCEro Il Mepe/iaud 3HAaUeHU B METO/1 (MHOT/1a OHU HAa3bIBAIOTCS
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dbopmanbHbIMK). B oTIMune 0T 0OBIYHBIX 00BSBICHUN 00BEKTOB, B CIIMCKE
BXO/IHBIX APTYMEHTOB MOCJE KaXJ0Tr0 TUIIA CIEAYET ETUHCTBEHHOE UM,

Teno metoga — 310 PparMeHT JOTMYECKH 3aBEPIIEHHOTO0 Koja. Temo
METOJIa MOYKET UMETh MPOU3BOJBHOE KOJIMYECTBO OINEPATOPOB return,
KOKIBIM U3 KOTOPBIX JOJHKEH BO3BpalllaTh 3HAYEHUE, COOTBETCTBYIOIIEE
TUMY METOJIA.

Jlns mepenaun ynpaBieHuss METOy (U1 Hadasia ero paboThl) HEOO-
XOJIUM ONIEPATOP BBI30BA, KOTOPBIN UMEET NPEAEIBHO MPOCTON CUHTAKCHUC:

MMFI_OG'ZBeK'I'a = I/IM;:_M@ro.u;a (cnmcokx  QakKkTHUUECKHUX
apryMeHTOB) ;

Ecnu Meton 00BsBIIEH TUIIOM VO 1d WM €ClU BO3BpallaeMoOe METO-
JOM 3HAYC€HHE HE MHCHOJb3yeTCs, TO 4YacTh OIepaTopa BhI30BA
«VMs_oBBeKTa=» OIYyCKaeTcs. OIEMEHTaMHU CIUCKAa (PaKTUYECKUX
napaMeTpOB MOTYT OBITh Pa3JIMYHOTO PojJia OOBEKTHI MPU COOIIOICHUU
OJIHOTO YCJIOBUS: THUI U MOPSAJIOK UX CIETOBAHUS JOJKEH TOYHO COOTBET-
CTBOBATh CMHUCKY BXOAHBIX ((hOpMabHBIX) TApaMETPOB.

Tunel u dPpryMmeHTbl METOA0B

[IpumepoM mpocteiiiero MeToaa — 0€3 BO3BpaAIla€MOro 3HAYCHUS
1 0€3 BXOJIHBIX apTYMEHTOB — MOXET CIIY>KHUTh Jito0ast u3 GyHKIU Main
PACCMOTPEHHBIX paHee MpuMepoB. Cleayromuil TpuMep JIeMOHCTPUPYET
BapHaHT MCIIOJIL30BAaHUS METOAA CpelHee Takxke 0e3 BO3BpallaeMoro
3HAYEHUSA, HO YK€ C BXOJIHBIMHU apryMEHTAMHU B BUIE TPEX MEPEMEHHBIX
11€JIOrO THIIA:
using System;
class Meropmsl
{ static void cpegree (int a, int b, int c)//saronomoxk
MeTOxa

{// Temo MeToxma
Console.Writeline ("Cp. apudM. BHaueHMe =
{0:£5}", (a+b+c)/3.0);

}

static void Main ()

{

cpenuee(l, 5, 10); //omepaTop BHBOBa MeTOHa

ICpepveapuoneTuyeckoe svavenwe = 5,33333 |
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B otnuuue, Hanpumep, ot Cu u Cut+, B C# MeTOl MOXET OBITh
Onpenes€H M NMOCJHE BBI30BA. JTO JENAET MPOrPaAMMY HECKOJIBKO IPOILIE,
a U1l TPAHCIIATOPA HE UMEET 3HAYEHMS, TAK KAK B IAHHOM Ciydae U Main

U CcpenHee — 3TO0 METO/IbI OJTHOTO Kit1acca MeTonerl :

using System;
class Meropsl

{

static void Main()
{
cpenuee (1, 5, 10);
}
static void cpeguee (int a, int b, int c¢)
{
Console.WritelLine
("CpenueapupmMernueckoe sBHauvenme = {0:£5}",
(a+b+c) / 3.0);
}

Heckonbko BUION3MEHUM NPEAbIAYIIUNA TPUMED:

using System;
class Meronm2

{

static void Main()
{
inta=1, b=5, ¢ = 10;

Console.WritelLine

("AprymenTs pmo BmBoBa = {0}, {1}, {2}",a,b,c);
cpenuee (a, b, c);

Console.Writeline

("AprymeHnTH nocine BmsoBa={0}, {1}, {2}",a,b,c);
}

static void cpepuee (int a, int b, int c)
{

Console.Writeline

("Cp.apudéM. sHauenme = {0:£f5}", (a+b+c)/3.0);
a=b=c=0;

Console.WritelLine

("AprymenTs B mMeTome = {0}, {1}, {2}",a,b,c);
}
}

ApryreHTe oo Bwm3oea = 1, 5, 10 I
CpegHEeapHOMETHYECHKOE 3HadYeHuwe = 5,.33333 H
ApryvedHTd B MeTone = 0O, 0,

ApryreHTH NocAe Bu3oga = 1, 5, 10
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PesynbTar Ha skpaHe 00BscHseTcs TeM, 4To B C#, Kak BIpoYeM
U B POJICTBEHHBIX €My f3bIKaX, Mepejadya JaHHBIX B METOJ BBIMOIHSIETCS
B COOTBETCTBHHU C MPUHIIUIIOM nepedayiu no 3HA4eHUIO:
® 110 CIIUCKY BXOJHBIX apr'yMEHTOB B CTEKE BBIJCISETCS COOTBETCTBY-
IOILIEE KOJINYECTBO SAYEEK;
® B KaX/yIO U3 BBIJCICHHBIX SUECK Konupyemcsi 3HaA4YEHUE OOBEKTa,
MPUCYTCTBYIOILIETO B OMEPATOPE BbI30BA METO/IA;
® KaX/Jas U3 BBIJICICHHBIX STYE€EK CTAHOBUTCS JOCTYIMHOM B TEJIE METO-
71a IOl UMEHEM, 33/IaHHBIM B CIIMCKE BXOJHBIX ApTYMEHTOB;
® [I0CJI€ 3aBEpIICHUS PaOOTHI METOAA STYEHKU YAAISIOTCS U3 CTEKa.
Kak cnenyer u3 puc. 21, onepatopoMm a = b = ¢ = 0 OOHyJs-
I0TCSl OOBEKTHI B CTEKE, B TO BpeMs Kak 3Ha4eHUs (PaKTUUYECKUX apryMeH-
TOB B JIAHHOM CJTy4ae OCTAIOTCSl HEM3MEHHBIMU.

c 10 KOIIUPOBAHHE
— 10 |
KOIMPOBAHHE *// K— ¢
b S > S / K— b
KOITMPOBAHHUE 4
a 1 p — | K— a
O61acTs MeTona Ob6nacts MeTo1a
Main VC;GK/ cpenHee

Puc. 21. Cxema nepegayn BXOJAHBIX apryMEHTOB

Moaudpukaropsl ref uout

CyuiecTByeT mpocToi M OBICTPBINA cOcO0 NepeaaTh BhI3bIBAEMOMY
METOAY OOBEKTHI, TOMMEHOBAHHBIE B CIIMCKE BXOJHBIX apTyYMEHTOB U U3-
MEHEHHBIE B METOJIE — CIEIATh UX TUIIbI CCBUIOYHBIMU. J[JI1 3TOr0 UCHOJIb-
3yercsa moaudukarop ref. B Takom ciydae MCIONB3yeTCS] OH JBAXIbL:
B TOYKE BBI30Ba U B 3ar0JIOBKE METO/A.

using System;

class Meronm3

{

static void Main()

{
inta=1, b =5, ¢ =10;
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Console.WriteLine
("AprymenTH pmo BmBOBa = {0}, {1}, {2}",a, b,c);
cpenHee (ref a, ref b, ref c);
Console.WritelLine
("AprymeHnTH nocne eBmsoBa={0}, {1}, {2}",a,b,c);
}
static void cpepnee
(ref int a, ref int b, ref int c)
{
Console.WritelLine
("Cp.apupmM. sHauvenme = {0:£5}", (a+b+c)/3.0);
a=b=c=0;
Console.WriteLine
("AprymenTs B merome={0}, {1}, {2}", a,b,c);
}
}

ApryMeHTbl Ao BbizoBa = 1, 5, 10
CpegHeapH+HeTHYECKOE 3HayeHWe = 5,33333
ApryMeHTbl B MeToge = 0, O, O
ApryHeHTLl nocne Bhbizoea = 0, B, 0

Kak ciaenyer u3 npumMepa, U3MEHEHHE TIEPEMEHHBIX B METOJIE Cpem—
Hee OTPa3wiIoCh U Ha MEPEMEHHBIX B BBI3BIBAIOIICH MTporpaMme, MOCKOJIbKY
B MOMEHT BbI30Ba METOJa B CTEK IMOMEIIAIOTCS aJipeca BXOJHBIX apryMeH-
TOB (@ HE KOIIUM MX 3HAYEHUM, KaK B IIPEJIBIAYIIEM CIydae).

BrinoaHuM erie 0JHO U3BMEHEHHE METOJla CpenHee: PaCCUMTaHHOE
B HEM 3HaUYeHHE OyJeM BO3BpaIllaTh B TOUKY BBI30BA:

using System;
class MeTrogr4
{
static void Main|()
{
inta=1, b=5, ¢ =10;
float cp_ap;
cp_ap = cpenHee(a, b, c);
Console.WritelLine
("CpenneapupmMernueckoe snauenme={0:£f5}",cp ap);
}
static float cpegmuee(int a, int b, int c)

{
return (a + b + ¢) / (float)3;

ICpenneapudmeTHueckoe 3nadenwe = 5,.33333 |
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Crnenyer oOpaTUTh BHUMaHWE Ha MPUHYIUTEIBHOE MpeoOpa3oBaHUE
TUMNa B orneparope return. JlegeHne BHINOJHIETCS B BENIECTBEHHOM TH-
e, ¥ pe3yJbTaT mojiydaeTcs TpeOyeMoi TOYHOCTH.

C momolipro oneparopa return B TOYKY BbI30Ba MOKHO BEPHYTH
€IMHCTBEHHOE 3HaueHue. B ciaydae korja mMeToj MoAu(pUIMPyeT 3Haye-
HUS HECKOJIBKMX OOBEKTOB BBI3BIBAIOIICH MPOrpaMMBbI, MOYKHO HCIIOJIb30-
Bath Moaudukatop ref. CymecTByeT emnié oJHa BO3MOXKHOCTh PEIICHHS
moJ00HOM 3aauM — OOBSBHUTH BXOJIHBIC TapaMeTPhl METO/JA C MCIOJIB30-
BaHMeM MojaudukaTropa out (BbixoaHoi). [lo cyTu HUYEro HE MEHSETCS:
BBI3BIBAEMOMY METOJIy TaK e, KaK M B cliydae ¢ Moau(puKaTopoMm ref,
nepesarTes aapeca 00beKTOB (CchuIkM). [Ipw 3TOM mapamMerp, momMedeH-
HBI KAaK BBIXOJHOW, C OJJHOM CTOPOHBI, MOKET HE MOJIy4YaTh 3HAYCHUA 10
BBI30Ba METOJa, HO, C JIPYrOll CTOPOHBI, 0053aTEIBLHO JOJDKEH MOJYyYUTh
3HAYE€HWE BO BPEMS UCITOJHEHUS KOJA BBI3BIBAEMOTO METO/IA:

using System;

class MeTogsb

{

static void Main()

{

inta=1, b=5, ¢ =10;

float cp_ap;

cpemunee( a, b, ¢, out cp_ap);
Console.Writeline ("Cpenueapupmernueckoe
sHauenne={0:£5}" ,cp_ap);

}

static void cpeguee(int a, int b, int ¢, out float
cp_ap)
{
cp ap = (a + b + ¢c) / (float)3;

}

ApPryMeHTBhl METOJIOB, OOBSIBJICHHBIE C MCIIOJIb30BAHUEM MOAU(UKa-
TOpOB (ref, out), HOJYYWIN HA3BAHUE OEKOPUPOBAHHBIX AP2YMEHNOS.

MaccuB B KayecTBe BXOHOIo dPpryMeHTa

[lepenatp agpec BMECTO KOMHUHU 3HAYCHHS 0OBEKTa MOXKHO U B CITy-
yae, KOrjJa B KaUYeCTBE BXOJHOTO apryMEHTa MCIOJb3yeTcs MaccusB. Jlen-
CTBUTEIBHO, JJI00OM MAacCCHUB — 3TO CCHUIOYHBIM OOBEKT, U €r0 3HAUECHHEM
ABJIAETCS AaAPEC MNaMsATH, B KOTOPOM pa3MENIEHbl 3JIEMEHTHI MaCCHUBA.
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[Ipu 3TOM Tak e, Kak W B Ciydae ¢ napamerpamu ref W out, MeTon
MOJTy4aeT BO3MOXKHOCTh MO (PUKAIIMHU 00BEKTOB BBI3BIBAIOIIETO METOA.

class MeTopmsi6
{ static void Main()
{int[] a={ 1, 5, 10 };
float cp_ap;
cpexnnee (a, out cp_ap);
Console.Writeline
("Cpenuneapupmernueckoe sHauenme={0:£5}",cp_ap);
Console.WriteLine("a[0] = {0}", a[0]);
}
static void cpegnee (int[] mass, out float cp_ap)
{ cp _ap = 0;
foreach( int i in mass)
cp_ap += 1i;
cp_ap /= mass.Length;
mass[0] = O;

CpegHeapHeHeTHYECKOe 3Ha4veHHe = 5,33333
al[B8] = @

Moaudukarop params

Ecin B TOUke BbI30BAa METOJA MCIIOJNB3YETCS HECKOJBKO BXOJIHBIX
apryMEHTOB OJIHOTO THIIA, TO B CAMOM METOJI€ OHU MOTYT OBITh HCIIOJIb30-
BaHBI KaK dJIEMECHTHI MaccHBa. /{19 5TOro B 3arojoBKe METOJIa OOBIBIISCT-
Cs1 MAaCCUB COOTBETCTBYIOIIIECIO THUIIA C MOILI/I(I)I/IKaTOpOM params:

using System;

class MeTonsi6

{

static void Main()

{

inta=1, b=5, ¢ =10;

float cp_ap;

cpenuee( out cp ap, a, b, c);
Console.WriteLine
("CpenuneapupmMeTmueckoe sHauemme={0:£5}", cp_ap);

}

static void cpegunee(out float cp ap, params int[]
mass)

{
cp_ap = 0;
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foreach( int i in mass)
cp_ap += 1i;
cp_ap /= (float)3;

}

[TockonbKy MaccHUB, OOBSIBICHHBIN B 3arojIOBKEe MeToJa ¢ Moaudu-
KaTOpOM params, OO0bEAUHSET B ce0sl HEOrpaHUUYCHHOE KOJIMYECTBO

BXOJHBIX apTyMEHTOB C80e20 THWIla, TOCTOJBKY pa3MEIIaThbCsd OH MOXKET
TOJIBKO B KOHYe CIIUCKa (hOPMaJIbHBIX apryMEHTOB.

Crenyromui nmpuMep NOAYEPKUBAECT OTINYNE TAPAMETPUPOBAHUS OT
MCIIOJIb30BAaHNS MACCHUBA B KAYECTBE BXOIHBIX apTYMEHTOB:

using System;
class Merommn6_1
{ static void Main()
{inta= 1 , b=5, ¢c= 10 ;
float cp_ap;
cp_ap = cpexmuee( a, b, c);
Console.WritelLine
("CpenneapupmMernueckoe snauenme={0:£f5}",cp ap);
Console.WritelLine(a) ;
}
static float cpeguee (params int[] mass)
{ float cp ap = 0;
foreach( int i in mass)
cp_ap += 1i;
cp_ap /= mass.Length;
mass[0] = O;
return cp ap; } }

1

CpegHeapHeHeTHYeCKOe 3Ha4yeHWe = 5,33333 i

Kak crnemyer u3 mocieaHel CTpOYKU pe3yJibTarta, OOHYJIEHUE HYJe-
BOrO DJJIEMEHTA MacCHMBa mass B METOJIe CpelHee HHUKOUM 00pa3om
HE U3MEHWIIO COJIEPKUMOr0 IEPEMEHHOMN a B METOAE Ma in.

MOXHO OTMETUTH, YTO OOBEIUHEHUE B MAaCCUB HA0Opa OJTHOTUITHBIX
BXOJIHBIX apPryMEHTOB TOJIbKO H3MEHSET CHOCO0 HCIMOJIb30BaHUS SUEEK

CTEKa, KOTOpbIE COJIEpKAT KOMUM 3HAYCHUW OOBEKTOB M3 CIUCKA B HH-
CTPYKLIMH BBI30BA.
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[leperpy3ka MeTOAOB

Habop Takux XapaKTepHCTHK, KaK THII, KOJHYECTBO U MOPSIIOK Clie-
JIOBaHUSl apTyMEHTOB METOJ]Ia, MOJYy4YWs Ha3BaHue cucHamypwvl. A3k CH#
M03BOJISICT pa3pabaThIBaTh M UCIIOJIL30BaTh METOJIBI C OJIMHAKOBBIMU UME-
HaMH, €CJIM OHHU Pa3JIMYarOTCs MO0 CUTHAType. DTO ObIBaeT y/100HO, Korja
eauHO000pa3Hast 00padOTKa BHITIOIHACTCS JJISl PA3JIMYHBIX TUIIOB JaHHBIX.

Crnemyer OTMETUTh, YTO TUI CAMOT'O METOJIa B CUTHATYPY He 6Xx00um.

using System;

class MeTonmri7

{ static void Main()

{
bool a true, b = false;
int ¢ 10, d = 15;
andor (a, b);
andor(c, d);

}
static void andor (bool a, bool b)
{ Console.WriteLine("WJIM {0}", a || b);
Console.WriteLine ("N {0}", a && b);
}

static void andor (int a, int b)

{ Console.WriteLine("WJIM {0}", a
Console.WriteLine ("U {O}", a
}

}

b);
b) ;

’

MK True
M False
MK 15
] 10

PeKypcHBHBIE€ METOAbI

PexkypcuBHBIMU HA3bIBAIOT METOJIbI, KOTOPBIE HEMTOCPEICTBEHHO WJIN
KOCBEHHO BBI3BIBAIOT camux ceOs. Kimaccnueckum mpuMepoM MOXKET CITy-
KUTh METOJ, BEIYUCIISIONINN (DaKkTopHra:

using System;

class MeTons8

{

static void Main ()

{
int i;
string s;
Console.Writeline ("3amanre umcio!") ;
s = Console.ReadLine() ;
i = Convert.ToInt32(s);
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Console.WriteLine (" {O0}! = {1y, i,
baxTopman (i) ) ;
}

static long dakrTopman (int i)

{
if (i == 1) return 1;
return i * ¢pakropman(i - 1);

3agaliTe 4ducno!
10
10t = 3628800

Eme ogHrM puMepoOM NMPUMEHEHUSI PEKYPCHUU SIBJISIETCS METOJ BbI-
YUCJICHUS 3HAYCHUS NTOKa3aTeIbHON (QYHKIINU:

using System;
class MeTogs9

{

static void Main()
{
int n;
double a;
string s;

Console.Writeline ("Bol3BegeHne B CTeIeHb umcia a");
Console.Writeline ("3amanre umciyiio a'!");
s = Console.ReadLine() ;

a = Convert.ToDouble(s) ;
Console.WritelLine ("3aganTe umcio n!'!");
s = Console.ReadLine() ;

n = Convert.ToInt32(s);
Console.WriteLine (" 4Ymcno {0} B crenenm {1} = {2}",
a,n,skcrnoHeHTa(a,n)) ;

}

static double skcnorenTa (double a, int n)

{
if (n <0 || a==0) return 0;
if (n == 0) return 1;
return a * skcnorHeHTa(a, n-1);

BozBegeHMe B cTeneHb 4Yucna a
3agalTe 4ydcno at

2

3aganTe 4dcno n!

16

HYucno 2 B cTeneHd 16 = 65536

[IpennoxeHHbli B MpUMEPE BAPUAHT BBIUUCICHUSA ITOKA3aTEIbHOU
byHKIMY MOAUPUIUPYITE AJI1s pabOThI C OTPUIIATEILHBIMHU CTEIICHIMHU.
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CTPOKH

Ctpoku B s3bike C# ABISIIOTCS OOBEKTaMH BCTPOCHHOTO Kjacca
System.String M MOATOMY OTHOCSTCS K CCHIJIOUHBIM THIIAM: TIPU 00b-
SIBJICHUM JIOKAJbHOW CTPOKH B CTEKE CO37aéTCsl CChIIKA HAa OOBEKT JTWHA-
MUYECKON 00J1acTH.

st pa®oOTHl OOBIYHO HCIIOJIB3YIOT IICEBIOHMM string. dakThye-

CKHM PaCCMOTPEHHBIE paHEE JUTEPATIbHBIE CTPOKH (CTPOKOBBIE KOHCTAHTHI)
TaKXKe SABJISIOTCSA 00BbEKTaMH Kjacca System.String.

ConepKUMBIM CTPOKOBOTO O00BEKTa SIBISETCS MacCUB char-
AJeMEHTOB. B oTnuumne oT mepmunanvuulx (HyJb-OTPaHUYEHHBIE) CTPOK
B HEKOTOPBIX APYTUX SI3bIKAX MPOrpaMMHUpOBaHUs], B 4acTHOCTH B C u C++,
HYJIb-CUMBOJI (CUMBOJI € K0JIoM () B KOHIIE Cha r-maccuBa OTCYTCTBYET.

00 DbABIEHME CTPOK

OOmbsBineHue o0beKTa Kilacca string BO MHOTOM IOXOXKE Ha 00b-
SABJICHHE MAaCCHBOB C HaYaJIbHOW MHUIManu3anuen. Kak u y MaccuBoB, y Jito-
00l CTPOKH €CTh CBOMCTBO Length U onepanys HHAEKCUPOBAHUSI.

using System;
class Crpoxkmnl

{

static void Main()

{
string crpokal="CogmepxmumMoe cCTpOkmu";
Console.WritelLine
("cTpokal \"{0}\" mnuuom= {1} cmmBOJIORBR",
crpokal, crpoxkal.Length);
char[] maccue = {'T','0’','x','e',"
','c',‘-r','p','o','rc','a'};
string cTrpoka2 = new string(mMaccus) ;
Console.WritelLine
("crpoka2 \"{0}\" mnmuoOM= {1} cumBOJOR",
crpokal2, crpokal.Length) ;
Console.WriteLine
("HauvanesHsle cumeonmr {0} »m {1}",
cTpokal [0] , cTpoka2[0]) ;
string crpoka3 = new string('A',10);
string crpokad4d = new string(maccue, 5, 6);
Console.Writeline
("cTpoka3 ={0}, cTrpokad = {1}",
cTpoka3, cTpokad);

}
}
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cTpokal “CogepxHMoe cTpokM” AnvHOoW= 17 cCHMECNOB
cTpokaz "Toxe cTpoka"” gnuHoW= 11 cuMBONOB
HayanebHbe cuMBonel C W T

CcTpoka3 =AAAAAAARAAA, cTpokald = cTpoka

B mnpenmectByronieM mnpuUMEpPe HUCIOJIb3YIOTCA YEThIPE BapUaHTA
HayaJbHOW MHULMAIM3AIMU CTPOKU. B mepBoM ciydae (cTpoxal) 31O
IPOUCXOIUT C MOMOIIBIO CTPOKOBOTO JuTepana. s oObekTa cTpoka?
UCIIONIB3YyeTCA char-mMaccuB, BCE DJEMEHTHl KOTOPOTO OOBEAMHSIOTCS
B CTpoky. Jlisi o00bekTa CTpokal3  HCHOJB3YETCS  OAWHOYHBIN
char-cuMBOJI U KOA(DPUIHUEHT €ro MOBTOPEHUSI B POPMUPYEMOM CTPOKE.
B mocnennem ciydae M3 MaccuBa char-3J€MEHTOB BbIOMpaeTcsi (par-
MEHT: TPETUH MapaMmeTp — MHAECKC HAYaJbHOIO CHUMBOJIA ()parMeHTa, YeT-
BEPTHIN MapaMeTp — KOJIMYECTBO AJIEMEHTOB MACCUBA, UCIIOJIb3YEMBbIX JIJIA
WHULMATU3a0ud CTPOKU. DakTHUYECKH 3TO MCMOJIb30BAHUE YETHIPEX (T1e-
PErpYKEHHBIX) BAPUAHTOB KOHCTPYKTOPA CTPOKH — CIEIUATBHOIO Me-
TOJ1a, IPEIHA3HAYEHHOTI'O IS €€ CO3/IaHuUA.

J1Ji1 BCTaBKU B CTPOKM CMMBOJIA KaBbIYEK ObUT MCIIOJI30BaH OOpaTHBIN
CJIEI, TaK Kak 0€3 MUCMOJIb30BaHUs 3TOTO CIIy4asl IIepBasi apHas KaBblYKa 3a-
KPBIBACT YIIPaABIIIOIIYIO CTPOKY MeToda Console.Writeline.

Crnenyromui npuMep JAEMOHCTPUPYET €lIE OJHO MPOSIBICHUE pOO-
CMBeHHOCMU CTPOK U MACCHUBOB — UCIIOJIb30BaHUE NIJIsl Tiepedopa deMeH-
TOB IIMKJa foreach:

using System;

class Crpoxkmnl 1

{

static void Main|()

{

string crpokal="Cromnbern!";

foreach( char a in cTpokal)
Console.WritelLine(a) ;

=2 O a0 -0
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[IpuHUMNIMAIBHOE OTJIMYME CTPOKHM sString OT APYrux OOBEKTOB

3aKJII0YACTCS B TOM, YTO CTPOKA SBISETCS HEM3MEHSEMBIM OOBEKTOM —
CTPOKOBOM KOHCTaHTOW. MHaue roBops, OgHaXKbl CO3JaHHYIO (M HAIoJ-
HEHHYIO COJCPKUMBIM) CTPOKY M3MEHUTh HUKAKUM JIETUTUMHBIM CIIOCO-
O0oM Henb3st! Ha mpakTHke 3T0 MpaBUIIO MPOSBIIAETCS CIASAYIOINIMM 00pa3oMm:

® B XOJE€ TPAHCISIAM HE CO3JAECTCA HOBas CTPOKA, €CJIU COACPHKUMOE

VHULNAJIA3UPYIOLIEH €€ KOHCTAHThl COBMAJIAET C COJAECPKUMBIM pPaHEe
00bsiBIEHHOW cTpokHu. CChlIKa MHUIMATM3UPYETCS aIPECOM YXKEe pas-
MEIIEHHBIX JAHHBIX;

B XOJIC BBIMIOJIHEHUSI HE CO3JACTCS HOBAS CTPOKA, €CIU I €€ CO37a-
HUS UCIIOJB3yeTrcs w™Meron String.Intern(string st), a
COJEPKUMOE CTPOKM St COBIANAET C OJHOM M3 YK€ HUMEIOIIUXCS
B 00J1aCTH BUAUMOCTH CTPOK;

IpU JH000M HU3MEHEHUM COJIEPKUMOTO CTPOKHM CO3/1a€TCS HOBBIN JK-
3eMIUISIp Kilacca st ring ¢ MOAUMUITMPOBAHHBIM COACPKUMBIM;

B ONEpalid WHIACKCUPOBAHUS CHUMBOJBI CTPOKH JOCTYIIHBI TOJBKO
B pE)KMME YTEHHMS, TaK KaK pa3MelI¢HHas B CTpoke MH(Opmalus Mo-
KEeT OBITh HCIOJIb30BaHA ITPOM3BOJIBHBIM KOJIHWYECTBOM CTPOKOBBIX
00BEKTOB.

Onepauyu ¥ MeTOAbI AJ1sI pA0GOTHI CO CTPOKAMHU
[TockonbKy CTpOKM String SBISIOTCS dK3eMIUIIpamMu (0ObEKTaMM)

Kiacca System.String, MOCTONBKY JJIsi pabOTHl ¢ HUMH UMEIOTCS Ta-
KM€ MHCTPYMEHTBI 3TOrO KJjacca, KaK CBOMCTBA, ONEPAllMd U METOJBL.
Hawubosiee yacTto MCmosib3yeMble CTPOKOBBIE OINEpallM U METOJIbl COJIeP-
KUT TaO. 3.

Tabmuna 3
DJleMeHTHI kinacca System. String
NucTpyMeHT Hasznauenue [Ipumeuanue
Oneparnuu
+ Konkarenarus (CIusiHUE) CTPOK.

KomaecTBo 00beIUHAEMBIX CTPOK —
HE OTPaHUYCHO

== [TocumBOIIEHOE CpaBHEHHE COJIEP-
KHMOTO JIByX CTPOK Ha MpeaAMET

Onepanuu BITOTHSIOTCS
uX coBmaaeHus (true)

¢ GaKTHYECKUM COJICPKH-

1= IMocumBONIBEHOE CpAaBHEHHUE COAED- MBIM CTPOK

KHMOTO JIByX CTPOK Ha TpeAMET
WX HecoBMmaAeHus (true)
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Oxonuanue TadJ. 3

NucTpymeHT Ha3znauenne IIpumeyanue
Metoabl
int Com- CpaBHEeHHE BBI3bIBAIOLLEH CTPOKU Brmonnsercs
pareTo (string str) CO CTPOKOM St r: eciiy 3HaUEHHUE CpaBHEHHUE KOJIOB CHMBO-
BBI3BIBAIONIECH CTPOKH MEHBLIE, TO JI0B

BO3BpalacT OTpUHAaTCIbHOC YUCIIO,
eclii 00JIbIIe — TTOJIOKHUTEIBHOC,
CCJIM PaBHO — HYJIb

static string
Copy (string str)

KonupoBanue ctpoku

Bo3sBpaiaer cchuiky Ha
«T1yOOKYIO KOITHIOY» CTPOKHU
str

int IndexOf (string
str)

ITouck nmoacTpoku

Bo3sBpaiaer nHaekc nosu-
LIUU, TJI€ TIEPBbII pa3 B BbI-
3bIBAIOLIEH MOJCTPOKE Obl-
7a oOHapy>KeHa CTpOKa
str

int
LastIndexOf (string
str)

ITouck nocnaeaHen NOACTPOKU

Bo3sspaiaer HHIEKC M03U-
LIUH, TJ€ TTOCIEIHUN pa3

B BBI3BIBAIOLIEH MOJICTPOKE
Obl1a OOHApY’KEeHA CTPOKa
str

string Insert(int
index, string str)

BcTaBka B BRI3BIBAIOITYIO CTPOKY
MOJICTPOKH St ¢ MHAEKca index

static string
Join(string str,
params string[]
mas)

OO0beanHEHUE pa3AeauTeNieM st r
CTPOK M3 MacCHBa mas

string[] str
Split(params char[]
del)

Pacmienienue BbI3bIBAIONIEN CTPOKH
Ha MacCHB CTPOK Str, C TOMOIIbIO
Habopa pazaenutenei de 1

string Re-
place(string

3aMEeHSET B BbI3bIBAIOIIEH CTPOKE
MOIACTPOKY strold Ha strnew

strold, string
strnew)
string Sub- Brinenenue v3 BbI3bIBAIOIICH TTO/T-

String(int begin,
int end)

CTPOKH, KOTOPasi HAUMHAETCSA C UH-
JIeKca begin ¥ 3aKaHYMBACTCS UH-
nekcoM end

Crenyrommi npuMep JIEMOHCTPUPYET

" CpaBHCHUS CTPOK.

using System;
class Crpoxmn2

{

static void Main ()

{

string crpokxal="IlepBas";
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string crpokxa2 ="IllepBas";

Console.Writeline ("Crpokxu 1lm2 coenagaiwoT °?

cTpokal==cTpoka?) ;
crpokal += cTpokaZ2;

Console.Writeline ("Crpoku 1lm2 coBnagawoT ? =

cTpokal == cTpoka2) ;
cTpoka?2 += '"cTpoka";

Console.Writeline ("Crpokm 1lm2 coenagawoT ? =

crpokal == cTpoka?2) ;

= {0}",

{o}",

{01",

int res = crTpokal.CompareTo (cTpoka?) ;

if (res==0) Console.WriteLine("Crpoka 1 == 2");
else if (res < 0) Console.WritelLine

("Crpoka 1 < 2");

else Console.WriteLine("Crpoka 1 > 2");
Console.Writeline("crpokal = {0}", cTpokal);
Console.Writeline("crpoka2 = {0}", cTpoka2) ;

CTpokH 1HWZ coBnagawT 7 = True
CTpokH 1HMZ2 coBnagawT 7 = False
CTpokH 142 coBnagawTt 7 = False

Ctpoka 1 < 2
cTpoKal NepBaalepBas
cTpokaZz = [epBadacTpoka

Kak cienyer n3 monydeHHOro pe3yiipraTa CTpokal OKa3alach MEHbIIE
CTPOKMZ2, TAK KaKk I < 'C'.

Ornepanusi mopa3psAHOTO MCKJoUanmero VIV o0agaeT CBOM-
CTBOM LMKJIWYHOCTH: ABaXKJIBI BHINOJHEHHASI ¢ OJHUM U TEM JK€ OIIEpaH-
JIOM, OHa IMO3BOJIACT BOCCTAHOBUTH INEPBOHAYAJIBHOE 3HAUCHUE BTOPOIO
omnepaHja. JTO IMO3BOJSET HMCIOJIb30BaTh JAHHYHK OINEpaLMIO ISl MpO-
cTeiiero mudpoBaHus, HaIpPUMeEpP, TEKCTOBBIX JaHHBIX:

using System;
class Crpokmn2 1

{

static void Main()

{

string s ="llmr-kxoxm";
char ¢ = 'C';

int j = 0;

char[] mas = new char[s.Length];

foreach (char i in s) mas[j++] = (char) (i * c);
string sl = new string(mas);
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j=0;
foreach (char i in sl) mas[j++] = (char) (1 * c);
string s2 = new string(mas);

Console.WriteLine ("Mcxomuast cTrpoka: \t\t"+s) ;
Console.WriteLine ("BakoguporaHHass crpoka: \t\t" +

sl);
Console.Writeline ("JexoguporaHHass cTpoka: \t\t" +
s2) ;
}

}
HcxogHaa cTpoka: MuH-KoQa
3akogMpoBaHHada cTpoka: NP
lekogHpoBaHHAA CTPOKA: MuH-Koga

MaccuBbI CTPOK

[Togo6HO ApyrMM TUIAM JAHHBIX, CTPOKH MOTYT OBITh OOBbEIUHEHBI
B MaccuBbl. IlpaBuna oOBSBICHMS, WHULNHAIN3ANUN W HCIIOJIb30BAHUS
MACCHBOB CTPOK MaJIO YEM OTJIMYAIOTCS OT AHAIOTUYHBIX JJIsI YMCIOBBIX
MaCCHBOB:

using System;

class Crpoxu3

{

static void Main()

{
string[] mMcl ={"ommur", "gmea", "Tpu'"};
string[] Mc2 = new string[3];

Mc2[0] = "ueTmpe";
Mc2[1] = "naTe";
Mc2[2] = "wecTr";

Console.Writeline ("Maccue mcl:") ;
foreach( string i1 in mcl)
Console.Write (i+" ");
Console.WriteLine ("\nMaccuse mc2:") ;
foreach (string i in mc2)
Console.Write(i + " "),

Maccue Mcl:

ofgHH gBa TpH
Maccue Mc2:
YeTblpe NATb WECTh

B npumepe CTpoxr4d MacCUB CTPOK mMass MCIOJIb3YETCS I pas-
MEIIECHUS PACIIECTIIIEHHON CTPOKHU:
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using System;
class Crpoxmnid

{

static void Main()

{

string crpokal="29.01.09";

Console.Writeline ("cTpokal = {0}", cTpokal);
crpokal = crpokal.Replace("09", "2009");
string[] mass = crpokal.Split('."');

crpokal = string.Join(":", mass);
Console.WritelLine("cTpoka3 = {0}", cTpokal)
}
}
cTpokal = 29.01.09
cTpokad = 29:01:2009

Kak u KOHCTPYKTOpBI, OOJBIIMHCTBO METOJOB Kjacca string
UMEIOT Bapuanuu. Caeayromui npuMep JEMOHCTPUPYET UCTOIb30BAHUE
JIBYX IEPETrPy30K MeToaa Split:

e Split(char[],StringSplitOptions) — HCIOJb30BAHUE
JU1sl pa30MeHUs MacCuBa char-pa3enuTesiei;
e Split(string[],StringSplitOptions) — TO Xe, HO

CTPOK-Pa3CIIUTEIICH.

using System;
class Crpoxmud

{

static void Main()
{
string crpokal = "BapmaHTH pasbuenus';
string[] ms = { "a","u","a"};
string[] mass = cTrpokal.Split(ms,
StringSplitOptions.None) ;
Console.Writeline ("llepBoe pasbuenme") ;
foreach (string s in mass) Console.WriteLline(s) ;
string[]
massl = crTpokal.Split (ms,
StringSplitOptions.RemoveEmptyEntries) ;
Console.Writeline ("BTopoe pasbmuenmue") ;
foreach (string s in massl) Console.Writeline(s)

}
}
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Nepeoe pasbueHue
B

P

HTbI p
=13
eH

Bropoe pazbueHue
B

p

HTbI P

36

eH

Metong Split BO3BpamaeT MacCuB IMOJCTPOK 3aJaHHOU CTPOKH,
pPAa3JICICHHBIX 3aJaHHBIMU CHUMBOJIAaMU WJIM CTPpOKamu. ECiu BCTpedaroTcs
CMEXXHBIE Pa3JICINTEIN, TO B MACCUB MOMEIIAIOTCA MyCThie CTpOoKHu ("").
3HadyeHUsT W3 MNepeuncieHud StringSplitOptions yka3bIBaloT,
BKJIFOYAETCS JIM B BO3BPAILIAEMbII MACCUB BJIEMEHT, COAEPKALIUMN IIYCTYIO
cTpoky. Ilpu 3amanuu 3HaueHus None meron Split Bo3Bpalaer mac-
CUB, COACPKAIMN KaK MyCThIE, TAK U HEMYCThIC MOACTPOKU. [Ipu 3amanun
3HaueHuss RemoveEmptyEntries meronq Split BO3BpalacT MacCus,
COZEpIKAIIUMN TOJIBKO HEITYCThIE IMOJACTPOKHU.
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CTPYKTYPbI

Kak ¥ OOJIBIIMHCTBO COBPEMEHHBIX S3BIKOB BBICOKOTO ypoBHS, C#
PEAOCTABIISIET MPOrPAMMUCTY BO3MOXKHOCThH CO3/aHUSI CBOMX COOCTBEH-
HBIX (ITOJIB30BATENBCKUX) TUMIOB JaHHBIX. B mojsiHOMacmTabHOM BapuaHTE
UCIIOJIb30BaHHUE 3TOM BO3MOKHOCTU KaK pa3 M COCTABJISIET CYIIECTBO 00b-
€KTHO OPUEHTUPOBAHHOW TEXHOJOTUHU MTPOTPAMMHUPOBAHUS.

HeckosibKko COKpaIliéHHbIE BO3MOKHOCTH MO OOBSBICHHUIO U HCHOJIb-
30BaHUIO0 COOCTBEHHBIX THIIOB MOTYT OBITh PEATM30BAHBI C TOMOIIBIO
CTPYKTYp, KOTOpBIE SIBIISIOTCS YIPOIIEHHON pPa3sHOBUIAHOCTBHIO Kilacca.
[Tepeunciiim OCHOBHBIE OCOOEHHOCTH CTPYKTYP:

e ;1t00ast cTpykrypa Ha C# ABJISIETCS NMPOU3BOJAHOM OT CUCTEMHOIO
Kiacca ValueType, KOTOPBIA, B CBOK O4Ye€pelb, MPOU3BOAECH OT
Object (cm. puc. 4 Ha c. 11). Ha npakTuke 3T0 03Ha4yaer, 4To, BO-
MIEPBBIX, B JIIOOOM O0BEKTE CTPYKTYPHOT'O THITA CKPBITO MIPUCYTCTBYIOT
Takue Mertoapl, Kak ToString () um GetType (), a BO-BTOPHIX,
O0OBEKTHI CTPYKTYPHBIX TUIOB SIBJIAIOTCS 3Hauumbimu. IHaue roBops,
OOBEKTHl CTPYKTYPHBIX THUIIOB COJIEP)KAT 3HAYCHUsI (@ HE CCBUIKH)
U pa3MeNalTcs B cTeke (a HE B Kyue);

® CTPYKTYpPbl HE MOTYT OBITh HCIIOJB30BaHbl B CUCTEMAax HacieaoBa-
HUS, COCTOSIINX U3 CTPYKTYpP U KJIACCOB, HO MOT'YT HAaclleI0BaTh UH-
Tepdeiicam;
® CTPYKTYpPbl MOT'YT UMETH 3JEMEHTHI-AaHHbIE (TIOJISI) U DJIEMEHTHI-
(yHKIMH (METOJIbI, CBOMCTBA, ONIEpaIin).
B cnenytomeM npuMepe noka3aHo 0ObSBICHHE HOBOTO THUIA C UMeE-
HEM A, OOBSBIICHHE 3K3EMIUISIpA 3TOrO TUIIA C UMEHEM OD 7, HAIOJTHEHUE
€ro JaHHBIMU U BBIBOJI COJIEPKUMOTO Ha KOHCOJIb.
using System;

class CrpyxkTypsil

{
struct A {
public string s;
public bool a;
public int b;
}

static void Main ()

{

A obj;// nons me unMumanmsupywoTCcs'
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obj.a = true;

obj.b 10;

obj.s = "O6wmekT THMHa A";

Console.WritelLine ("{0} a={1}
b={2}",obj.s,obj.a,obj.b);

}

|06'b9KT Tvna A a=True b=10 |

bnok ¢ omucanueM cocrtaBa CTPYKTYpbl MHOTAA HA3bIBAKOT ME20M.
MMeHHO Ter 3a7a€T KOHCTPYKIMIO IOJIb30BATENBCKOrO TUMNa. B maHHOM
ciaydyae (struct A) OH COCTOUT U3 TPEX MOJEH ¢ UMEHaMH s, a, b. Bee
noJisi UMerT Moaudukarop public, KOTOPBIH PETIAMEHTHUPYET UX 00-
CMYnHOCMb B JIIOOOM TOYKE 00JIACTH BHAMMOCTH DK3eMIUIsipa Tuma. Pea-
JU3yeTcs TUIl A B orepaTtope o0bsiBiIeHUs A obj. JlocTyn K coaepKuMo-
My TOJedl O00BEKTa OCYIIECTBIISIETCS C TOMOIINBIO  BBIPAKECHUS
VmaObrexkTa . Vimallom4.

KoHCTpyKTOpBI

B obmem ciaydae Bce MeTOABI Kilacca MIIM CTPYKTYPBI MOKHO pasie-
JUTh Ha 0cobvie U HeocoOvie. OcoObIe, B CBOIO OUEPE/ib, JIETATCS HA KOH-
CTPYKTOPBI U JECTPYKTOPBI. Y CTPYKTYp AECTPYKTOpa OBITH HE MOXKET.
A KOHCTPYKTOPBI, KOTOpPbIE MOTYT BXOIUTh B COCTaB CTPYKTYpHI, — 3TO
CIelUaJIbHBIE METObI, BBI3bIBAEMBIE B MOMEHT CO3JaHUsl DK3EMILIspa
aToro tuna. OJIMH KOHCTPYKTOP €CTh Y CTPYKTYphl Bcerna. Ero co3maér
TPAHCIATOP, U MOAITOMY OH HA3bIBACTCS KOHCMPYKMOPOM NO YMOIYAHUIO.
JleficTBHE KOHCTPYKTOpA MO YMOJYAHHUIO — Pa3MECTUTh DJIEMEHTBI CTPYK-
Typbl, IEPEUUCICHHBIE B Tere (CTPYKTYpHBIA THUIl 3HAYAIlIMi, Cliel0Ba-
TEJIbHO, OOBEKT COACPKHUT AaHHBIC). [leperpy3uth KOHCTPYKTOpP (TO €CTh
3aMEHUTh KaKUM-JIM00 MHBIM) HEMb3s. B TO ke BpeMsi HUKTO HE 3allpelaet
UMETh MPOU3BOJBHOE KOJIMYECTBO KOHCTPYKTOPOB C HEMYCTHIM CIIHUCKOM
BXOJIHBIX apryMEHTOB (C pa3iInyHOM curHatypoil). s pa3paboTku coOCTBEH-
HOT'O KOHCTPYKTOpa HY>KHO PYKOBOJICTBOBAThCS CJICAYIOIIMMU MPaBUIIAMHU:

® KOHCTPYKTOp HE MMEET THIIa, a CJIeJIOBaTeIbHO, HE MOXKET BO3Bpa-
1aTh KaKOTO-1100 3HAUCHUS

® 1M KOHCTPYKTOpa BCETAa cognadaem ¢ AMEHEM CTPYKTYPBI;

® HESBHO KOHCTPYKTOP MO YMOJYAHHUIO CTPYKTYP BBI3bIBAETCS Omepa-
TOPOM OOBSIBJICHUSI OOBEKTA TAHHOTO THIIA;
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® YIIPaBJICHUE KOHCTPYKTOPY B CJy4Yac SIBHOTO BBI30BA IMEPEHAETCA
C IIOMOIIBI0 orlepaTopa new VimMaTura (apryMeHTEH) .
Crnenyromui npuMep AEMOHCTPUPYET pacuiuperue yxKe PpaccMOT-
PEHHOTO TUMA A C MOMOIIBIO BKIKOUYEHHUS B HETO TPEX KOHCTPYKTOPOB.

using System;
class CrTpykTyps2
{
struct A {
public string s;
public bool a;
public int b;
public A(int inb)
{ b =1inb; a = true; s = "Cospman xoHCTpyKTOpoM A(int)"; }
public A (bool ina)
{ b =10; a = ina; s = "Cosgman KOHCTpPyKTOpoM A (bool)"; }
public A(string ins)

{ b =10;
a = true;
s = ins + " coB3pgmaH KOHCTpPYKTOpoM A (string)"; 1}

}

static void Main()
{
A obj=new A(),
objl=new A(100),
obj2=new A (true),
obj3=new A("obj3");
Console.WriteLine
("s={0} a={1} b={2}",ob]j.s,obj.a,ob]j.b);
Console.WritelLine
("s={0} a={1} b={2}",objl.s,objl.a,objl.b);
Console.WritelLine
("s={0} a={1} b={2}",0obj2.s,0bj2.a,0bj2.b);
Console.WritelLine
("s={0} a={1} b={2}",0bj3.s,0bj3.a,0bj3.b);
}
}

5= azFalse b=0

s=Co3gaH KoHcTpykTopod A(int) a=True b=1088
s=Co3gaH KoHcTpykTopoM A(bool) a=True b=18
s=obj3 cosgaH koHcTpuykTopoM A(string) a=True b=10

99



OO0BeKT obj, Kak ¥ B MPEAbIAYLIEM ITPUMEPE, CO3/IaETCSI C MOMOIIBIO
KOHCTPYKTOpa MO yMOJ4YaHMIO. SIBHBIA CIMOCOO BBI30BA JAHHOTO KOH-
CTPYKTOpA MPUBOJUT K TOMY, YTO TOJSI CO31aBAEMOI0 KOHCTPYKTOPOM IO
yMOJTYaHUIO O0BEKTa 0b7j OyayT NPOUHUIUAIU3UPOBAHBI 3HAYCHUSIMU
no ymondanuio. B mpeapiaymeM npuMepe KOHCTPYKTOP MO YMOJIYAHUIO HE
MHULUAIM3UPOBAT TIOJIST O0BEKTA, YTO NPUBOAMWIO K HEOOXOAUMOCTH
ONpeleNIeHuss  MX  3HAYCHUM  JO  HCIOJB30BAHUA B METOJE
Console.WriteLine. B paccMaTpuBaeMOM NpUMEpPE 3HAYEHUS, TTOJTY-
YEHHBIE MOJISIMH B PE3yJIbTaTe WHUIMAIA3AIMU 3HAYCHUSIMU O YMOJIYa-
HUIO, BBIBEJICHBI HA KOHCOJIb B TIEPBOM CTPOKE KOHCOJBHOTO 3KpaHa. Bce
00BEKTHI pa3MEIIAIOTCs B CTEKE.

KoHCTpyKTOpBI KONUU

s co3nanuss 00ObEKTa, SBIISIIOMICIOCS TOYHOM KOMUEHW YKe Cylle-
CTBYIOILIETO AK3EMIUISIPA CTPYKTYPHOTO THIIA, HOCTATOYHO BIIOJIHE OYe-
BUIHOT'O OIlEpaTopa:

Tun HoBmmO6wekT = CTapemO6TBeKT ;

B »Tom cnydae paelcTBus, HEOOXOAUMBbIEC MJi CO3JaHUsl O0OBEKTa, (TaK
HA3bIBAEMOE HOBEPXHOCMHOE KONUPOBAHUE) BBITIOIHSAET KOHCTPYKTOP KO-
MU 10 YMOJIYaHUI0. B cocTaB CTpyKTypbl MOXXHO JOOAaBUTh U COOCTBEH-
HBIN SKCKJIIO3UBHBIN KOHCTPYKTOP KOIHH, TOTAAa KOHCTPYKTOP KOIUH IO
YMOJTYaHUIO (KaK ¥ TPOCTON KOHCTPYKTOP MO YMOJIYAHUIO) B TUIE OCTAET-
Csl U MOKET ObITh UCIIOJIb30BaH, HAIPUMED:

using System;

class CrpykTyps3

{
struct A

{
public string s;
public bool a;
public int b;
public A(int inb)
{ b =1inb; a = true; s = "Cospman xoHCTpyKkTOpoM A(int)"; }
public A(A inA)
{ b = inA.b+1;
a = linA.a;
s = inA.s.Replace("A(int)", "xonumn") ;

}

static void Main()

100



{
A obj=new A(1l),
objl=obj, obj2 = new A(obj);
Console.WriteLine("s={0} a={1} b={2}",0obj.s,obj.a,obj.b);
Console.WriteLine("s={0} a={1} b={2}",0bjl.s,cbjl.a,objl.b);
Console.WriteLine("s={0} a={1} b={2}",0bj2.s,0bj2.a,0bj2.b);
}

}

s=Co3zgaH KoHcTpykTopod A(int) a=True b=1
s=Co3zgaH KoHcTpykTopod A(int) a=True b=1
5:C0308H KOHCTPYKTOpoOM Konvu a=False b:=2

[Ipy aBTOBBI30BE KOHCTPYKTOpa KONHWHM YHOpPaBICHUE MEPeaacTCs
KOHCTPYKTOPY Konuu no ymonuanuio. Bce OObEKTHI B HpUMEpE CyIlle-
CTBYIOT HE3aBUCHUMO JIPYT OT JAPYyra, Tak Kak SBJISIIOTCS OOBEKTaMH 3Haya-
iero (CTpyKTYpHOTO) THUIIA.

HeocoO6b1e MeTO bl

OOBEKTHI, UCTIOJIb3yEMbIC B MPEABIIYIIEM IIPUMEPE, arPETUPYIOT CO-
OTBETCTBYIOIIMI HAOOp JAHHBIX (M 3TUM MOBBIIIAECTCS NPO3PAYHOCHIL KO-
J1a), HO He 00€CIIeUMBAIOT UX 3aIlMThI, TAK KaK IMOJIsS OOBSABICHBI C MOJIU-
¢ukaTopom public.

[Ipu OTCYTCTBUU KaKOTO-TMO00 MOAMGUKATOPA DJIEMEHTa CTPYKTYPHI
WU Ki1acca (peXuM no ymMoauanuro) yCTaHABIMBAETCS 3aluTa private
(4acTHBII), KOTOpasi pa3peliacT UCIOJIb30BaHUE AJIEMEHTa TOJIBKO CBOUM
MetogaM. Cpeid 3TUX METOJIOB MPOTPAMMHUCT JIOJKEH MPETYyCMOTPETh Ta-
KHE, KOTOpbIE 00BSABIEHBI ¢ MOAUGUKATOPOM public U MO3BOJSIOT 00-
pabarbIBaTh JOJDKHBIM OOpa3oM IIOJIS WJIM BbI3bIBaTh YACTHBIE METOJbI
Kjacca.

Crnenyromuil nmpuMep AEMOHCTPUPYET OINPEACICHUE U HCHOJIb30Ba-
HUE MeTo/a L ype i paboThl C KOMIUIEKCHBIMU YUCIAMH.

using System;

class CrpykTyps4
{

struct Complex
{

double Real, Image;

public Complex (double inR, double inI)
{ Real = inR; Image = inI;}

public Complex (int inR, int inT)
{ Real = inR; Image = inI; }

public void type()
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{Console.WriteLine("{0}+j{1}",Real,Image) ;}
}

static void Main|()
{
Complex a = new Complex (1.5, 2.5),

b = new Complex (15, 25);
a.type();
b. type() ;
}

1,5+j2,5
15+j25

B tune Complex nmeercs ABa SIBHBIX KOHCTPYKTOPA, KAXKIBIM MO
COOTBETCTBYIOIIMI HaOOP BXOJHBIX JAHHBIX, U METOJ type s JEMOH-
CTpalU TEKYIIEro COJIEPKUMOTO 0ObEKTA.

Hepeonpeaene}me METOA0B

[IpenyioxkeHHBIA B TMOCIEIHEM MPUMEPE BapUAHT MOIYYECHUS JaH-
HBIX, WHKAIICYJUPOBAHHBIX BHYTPH OOBEKTa, HOCUT Y4YEOHBIH XapakTep.
JIro00if 00BEKT HMMEeT B CBOEM paCIOPSHKEHHH YHACJICHOBAaHHBIM OT
Object Meron ToString (), BBINOJHSIOUMKA TpeoOpa3oBaHUE CoJep-
KMMOTO O0OBEKTa M3 BHYTPEHHETO MPEACTABICHUS B CTPOKY. {151 10IB30-
BAaTEIbCKUX TUIIOB MMEETCS BO3MOXKHOCThH pa3paboTaTh CBOM (mepeorpe-
NeNEéHHBIN) BapuaHT MeToa ToString () (9Ta BO3BMOXKHOCTh 00€CIeUn-
BaeTcsi MoaudukaTopoM virtual, ¢ KOTOPHIM METOJT OOBSABIIEH B KjIacce
Object). B cnenyromem npumepe Meron ToString () B CBOEM H3HA-
YaJIbHOM BHJIE€ UCIIOIB3YETCS KaK JiJIs BCTPOCHHOI0, TaK Y JJI1 HOBOTO TUIA!

using System;

class CrpykTyps5
{

struct Complex {
double Real, Image;
}
static void Main()
{
int a = 100;
Complex b = new Complex() ;
string s = a.ToString() ;

Console.WriteLine ("O6®wekT a = " + s);
s = b.ToString() ;
Console.WriteLine ("O6wexT b = " + s);
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100
CTpykTYpeIS+Complex

0BbekT a
0B6bekT b

ConepuMoe CTpOKH s sl 00beKTa b, Kak cleayeT u3 MpuMepa,
ONpPENEIIIET HE COACPKHMMOE SK3EMIUISIpa Kiacca, a €ro NpUHAJICHK-
HOCTb THITY.

B crnenyromem mpumepe meron ToString () mepeonpenensieTcs
1St paboThI ¢ TUTIOM Comp 1 ex. [lepeonpenenenue MeTona (B OTINYUE OT
MEePErpy3Kn) XapakTEPU3yeTcs CISTYIOIUMUA 0COOCHHOCTSIMU:

® METOJI MOXKET OBITh MEPEONPEICIEH TOJIBKO B MPOU3BOJHOM Kiacce

WJIA CTPYKTYPE;

e B 0a30BOM KJIacce MepeonpenesisieMblii METOI TOJKEH UMETh MOJIU-
dukarop virtual;

® TiepeonpeeasieMbli METOA JOJDKEH HMETh MOJU(PUKATOp over-—
ride;

® CUTHATYpbl BUPTYAJIBHOIO U IEPEOINPENAEIIAEMOr0 METOAA IOJDKHBI
MOJIHOCTBIO COBNAAATh.

using System;
class CrpykTyph6
{
struct Complex
{ double Real, Image;
public Complex(int inR, int inT)
{ Real = inR; Image = inI; }
public override string ToString()
{
string s;
if (Image >= 0) s = Real + "+j" + Image;
else s = Real + "-j" + Image*(-1);
return s;
}
}
static void Main()
{
Complex a = new Complex(3,-4);
Console.WriteLine ("O6®mekT a = " + a);

[06vekT a = 3-j4 |
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()HepauﬂﬂlﬂﬂﬂIHleBOBaTEHL£KJD(THHOB

Jnst  ynydimieHuss (QyHKIIMOHAIBHOCTU TOJB30BATEIbCKUX THUIIOB
MOXHO pa3paboTarh (MpaBUJIbHEE CKa3aTh — MEPErpy3uTh) JTOCTATOYHO
00JIbIIIOE KOJIMYECTBO OIEpaIIHii:

® BCe yHapHbIe (+, =, !, ~, ++, ==);
e OMHapHBIE, KPOME JIOTHYECKUX VI (& &) M VI (| | ) ;
e onepauuu true u false i UCNOJIB30BAHUSA B BBIPAXKEHUAX IIPO-

BEpKHU (yCIOBHas orepanus, onepatopsl 1f else);

e OIllepanyu MPUBEACHUS THUIIOB.

ITeperpy3ka onepanuu JJjisi TUIIA OCYLIECTBIISIETCS C MOMOIIBIO CIIE-
IIMAJIbHOTO BHJIa METO0B — onepaTopHOro. Ero oco6eHHocTH:
® OIEpaTOPHBIN METOJ JOJKEH ObITh 00s3aTeNibHO public static;
® OH JOJIKEH COXPaHATH apHOCTH OIIE€paIluu,
® OJIMH U3 BXOJIHBIX apryMEHTOB OINEPATOPHOIO0 METOAA JOJIKEH OBbITh
BKJIIOYAIOIIEro THIA (TO €CTh TOIO CaMOro, JJIsi KOTOPOIo Meperpys-
Ka OTepaluu U OCYILECTBIISIETCS);
® ONEPaTOPHBIN METOJ HE JIOJKEH (A Yallle BCEr0 U HE MOXKET) U3Me-
HATH 3HAYCHUE BXOJHOT'O apTyYMEHTAa;
® OH MOXET BO3BpallaTh BKJIIFOYAIOIIUNA THII.
Crnenyromii mpuMep JIEMOHCTPUPYET TIEPETPy3Ky JJId THIIA
Complex onmepanuu ++ M CIOKEHUS:
using System;
class CrpyxkTypsi/
{ struct Complex {
double Real, Image;
public Complex(int inR, int inT)
{ Real = inR; Image = inI; }
public override string ToString()

{
string s;
if (Image >= 0) s = Real + "+3j" + Image;
else s = Real + "-j" + Image*(-1);
return s;
}
public static Complex operator ++ (Complex argin)
{ Complex argout;
argout.Real = argin.Real + 1;
argout.Image = argin.Image + 1;
return argout;
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}

public static Complex
operator + (Complex argl,Complex arg2?)
{ Complex argout;
argout.Real = argl.Real + arg2.Real;
argout.Image = argl.Image + arg2.Image;
return argout;

}

static void Main()
{
Complex a = new Complex(1l, 2),
b = new Complex (3, 4);
a++;
Complex ¢ = a + b;
string s = c.ToString();
Console.WriteLine ("O6®wekT ¢ = " + s);

[06vekT ¢ = 5+j7 |

CBoiicTBa

CBOMCTBOM Ha3bIBACTCSI CPEACTBO JIOCTYMA K 3aKPHITHIM ITOJISM THIIA
(It CTPYKTYpHI 3TO IOl private). [Toxoxkyroo GyHKIMOHATBHOCTh MO-
I'yT 00€CTIeYnTh U METObI, HO C TIOMOIILIO CBOMCTB TO K€ CaMOe HarJIsiI-
Hee u mporie. 1o QyHKIHMOHANBPHOCTH CBOMCTBA OJM3KH METOJaM, a II0
WCITOJTb30BAHUIO — TIOJISIM.

B cTpyKTypHBIX THIIaX CBOHCTBA MOTYT OBITh OOBSBICHBI TOJIBKO
public (B KJIaCCHOM THUII€ MOTYT OBITh U protected CBONCTBA):

public Tun Umst // ViMa — BTO MMsT CBOMCTEA

{

get {// MeTonm mocTyna Ha YTEHME BaKpPHTHX M[OJeNn
}// BoixeH copepxaTe xXOTsI 6Bl OOMH return co BHaveHmeM Tum
set {// MeTOn mNs YCTAaHOBKM BHAUEHMUN BaKPHTHX I[OJei

}// mMeeT omHY BXOOHYH aBTONEepPeMeHHyK value

CBONMCTBA 3aMMyCKAIOTCS MO MPUHIUITY aBTOBBI30BA:

MmMsi = suHauvenme; // BHBOB set - Meroga,
O6sexkT = UMsi; // BHBOB get — MeToma.
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Metonbl get U set MOTYT UMETh CaMOCTOSATEIbHbBIE MOIU(PUKATO-
PBI peKHMa 3aIuThl, KOTOPHIE TOJKHBI ObITh HE HIKE MoauduKaTopa ca-
MOT'0 CBOMCTBA.

Crnenyroumii nmpuMep JAEMOHCTPUPYET MCIOJIb30BAHUE CBOMCTB B THUIIE
Complex.

using System;
class CeoricTea // BMEeCTO KOHCTPYKTOpPAa MHMLMAIUBUPYEM
nojist yepes set CBOMCTEA

{

struct Complex
{
double Real, Image;
public double real
{
get { return Real;}
//TpuBManbHE BapuaHT get - cBoMcCTEBa
set // set - ceoncTBO paboraeT Ha mBa OQpoHTa!
{Real = value;
Image = 2 * value;
// MHuUMas yacTe Bcerja B 2 pasa 6Gonbue!}
}
public double image // get ceoiicTBOo y Image - cBoé
{
get { return Image; }
//TpMBMaNBHEM BapMaHT get - CBOMCTEBA

}
}
static void Main()
{
int rel=10, re2=20;

Complex a = new Complex(), b = new Complex() ;
//ob6msiBJIeHMe M BHSOB KOHCTPYKTOpPAa I10 YMOJIYAaHMIO
a.real = rel;// paBboraer set - CBOMCTEBO
b.real = re2; // paboraer set - CBONCTBO

Console.Writeline ("Komnnekc a: {0} +j {1}",
a.real,a.image) ;//pa6orapT get

Console.Writeline ("KomMnnexkc b: {0} +3j {1}",
b.real,b.image) ;//paboranT get

}

Kovnnekc a: 18 +j 20
Koumnnekc b: 20 +j 40
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B cnydae korjma HET HEOOXOAUMOCTH PabOThI C MOJISIMH, MOKHO
BOCIIOJIIB30BATHCA TAK HA3bIBACMBIMU aemoceoﬁcmeamu:
using System;
class CeomcTBa

{

struct Complex
{

public double real ({get; set;}
public double image {get; set;}
public override string ToString()

{return String.Format("{0} + j {1}", real, image) ;}
}
static void Main()

{

Complex a = new Complex()
{real = 2.5, image = 10.5};

Console.Writeline (a) ;

}
}

OOparuTe BHUMaHue Ha TO, YTO MHUIIMATU3AIUS MTOJIEH 00BEKTa BbI-
MOJTHSIETCSI UMEHOBAHHBIM 00pa3oMm.
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METOIbI U AJITOPUTMBbI
YUCIEHHOI'O UHTET'PUPOBAHUA

IlocTaHOBKA 3aga4H

JIJIs1 HEKOTOPBIX MOABIHTETPATbHBIX (PYHKIIMK MHTETPal MOYKHO BHI-
YUCJIUTh AHAIIMTUYECKU WM HAWTH B crpaBodyHMKax. OIHAKO B 0OIIEeM
ciiydae nepBoooOpasHasi PyHKIUU:

® MOXET OBITh HEOnpeoeleHHO,;
® MOJXKET HE MMETh BBIPOXKCHUS Yepe3 DIIeMEHTApPHBIC (DyHKIIUH.

Kpome Toro, camu noasIHTETpaibHble (PYHKIIUU B OTJEIBHBIX CIIyYa-
X HE SBIAIOTCA JJEMEHTApHBIMU. B KOHEYHOM cuére 3TO MPUBOJIUT
K HEOOXOJIUMOCTH Pa3padOTKK MPUOJIMKEHHBIX METOJI0OB BBIYMCICHUS
OInpeie/IeHHBIX MHTEerpaioB. Hanbosee mpocTeIMH Cpeid HUX SIBISIOTCS
TaK Ha3bIBAEMBbIE KIACCUUECKUE MEMOObl YUCTIEHHO20 UHMEeSPUPOBAHUSI:

® MPSIMOYTOJIbHUKOB;
® Tpaneluu,
e 11apadoi.

Kaxxnpiii 13 3TMX METOJ0B OCHOBAaH Ha CYMMHMPOBAHHH 3JIEMEHTap-
HBIX TUJIOIIAJICH, HA KOTOpPbIe pa30MBaeTCs BCS IUIOMIAAb MOA (DYHKIHEH.
Tax B MeTone MpsIMOYTOJILHUKOB IUIONIA[b TMOA Trpadukom ¢GyHKuUU (a
3HAYUT, U ONPEICICHHBI HHTETPAI OT @ 0 b) MOXKET OBITh OINPEACIICH TI0
OJIHOM U3 hopMyII:

a) IJIs BXOSIIUX MPSIMOYTOJIbHUKOB

b b—a
[ reodr =204yt yu;
a

0) JI1s1 BBIXOJSAIINUX MPSIMOYTOJILHUKOB

b b—a
[ reodr =204y, )
a

i€ N — KpaTHOCTh (KOJWYECTBO IIIaroB) HMHTETPHPOBAHUS (PYyHKITUU

y; = f(x;) B TOuKe, omnpeaensoniell MO0 BIUCAHHBIN, THO0 ONMMCAaHHBIN

110 OTHOIICHHUIO K TpadMKy HHTETPUPYEeMOU (PyHKITUU MPSIMOYTOIbHUK.
JIist yTouHeHHs 3HaYeHHs HWHTETpajia, MOJYyYEeHHOro Imo (GopMynam

CYMMHPOBaHHUS INIOMIAJeH IPSAMOYTOJIBHUKOB, CYIIeCTByeT dopMyia

OCTAaTOYHOTO YJIeHA

_(b-a)’

="z >
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rae & — MaKCUMyM 3HA4Y€HHS] BTOPOM MPOM3BOJAHON HA paccMaTpUBAEMOM
MHTEpBaJIe HHTETPUPOBAHUA, § = MaXye[qp1lf” (X)].

B merone tpamenuii miomans KPUBOJIMHEHHOW Tpareluu U WUHTE-
rpaJl MOT'YT OBITh BEIYHMCIICHBI 110 (hOpMyJie

b b—a/y,+y,
Jf(x)dxz ( n+3’1+)’2+"‘+)’n—1>-
a n 2
dopmyia 0CTaTOYHOTO YWiICHA JJIS METOJIa TPaNlCui HMEET BU/T
b—a
12

H= £ h2,

B merone nmapa6on (CumricoHa) onpejielieHue IIoMaau noa rpadu-
KOM MHTErpupyeMod (QYHKIMM OCHOBAHO Ha 3aMEHE JBYX CMEXKHBIX
dbparMeHTOB y4acTKOM Iapaloibl BTOPOro mopsjaka (mapadoanyeckoit
Tparnenuei)

b
[ reodx=
a
n
~ g()’O +Yom + 202+ ya + o+ Yom—2) +40 +ys + "’3’2m—1))-

OcTaTo4HBIN YJIEH JJISI ATOTO METOia HaXOAUTCS Mo (hopMyJie
. (b —a)®
~180n% 7’

rae § — MakCUMyM 3HA4€HMs 4eTBEPTOIM MPOM3BOJIHON Ha paccMmaTpuBae-
MOM HMHTepBale, § = MaXye[qp]|f® (X)].

[IpuMep nporpaMMHOI peau3aluu
YHCJIEHHOTO UHTErpUupoOBaHUS

Pelenure 3aaun nperycCMaTpUBAET BBIMOJHEHNE HECKOJIBKHUX ITAIOB.

[MocTaHoBKa 3apayn. PaccuuTaTh ompeneseHHBIH WHTErpai IMpH-
OJMIM>KEHHBIM U TOYHBIM METOJIOM, OLEHUTh MOTPELIHOCTh U BBIBECTH pe-
3yJIbTATHl HA KOHCONb i pyHkmu [ (x) = 4x3 + 3x% + 2x Ha unTepBa-
ae [0, 10]. Jns mpuOmmkEHHOTO BBIYMCICHUS OMPEACIEHHOT0 UHTerpaja
HCIIOJIb30BaTh METOJ Tpamenuid ¢ kpaTHOcThio 1000 0e3 JOIOJTHUTEIb-
HOTO YJIEHA.
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[MpoekTupoBaHMe TUMNOB AaHHbIX. [ permeHus MmocTaBICHHON
3a/1aud 1IeJIeCO00pa3HO MCIOJIb30BATh CTPYKTYPHBIM THUI KOHCTPYKLHUH,
IIPUBEJICHHOM HA pUC. 25.

Integral
[osna CromcTBa MeTonmer

a h (get) Integral () KoHcTpyKTOpP
fx () OyHKLUMA B TOUKE

b VurTpaneuun (get)
Fx () I[leppooOpasHasd B TOUKE

m N

NurJlembuuy, (get) ToString ()

Puc. 25. Cxema 1mojap30BaTeIbCKOr0 THUIIA

JINCTWHr nporpammsl

using System;
class Hurerpanl

{

struct Integral

{

double a, b;

int m;

public Integral (double ina, double inb, int inm)

{

a = ina < inb ? ina : inb;
b = ina < inb ? inb : ina;
m = inm;

}

public override string ToString()

{

string s;
s = String.Format ("TouHoe BHaueHMe=
{0:£3} \nllpubnnuxénnoe sHauenme={1l:£3}",
UurTpaneumn, HWNHTIIeM6HNUL) ;
double Delta = (MurTpaneuumnm -
Uumrllenbuni) /Uurilernnbumni*100 ;
Delta = Math.Abs (Delta) ;
s += String.Format ("\nllorpemnocTs = {0:£3} %" ,Delta);
return s;

}

public double fx(double x)
{
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return 4 * x * x * x + 3 * Math.Pow(x, 2) + 2 * x;
}
public double Fx(double x)
{
return x * x * x * x + Math.Pow(x, 3) + x * x;
}
public double h
{
get
{
return (b - a) / m;
}
}
public double MaTJIen6HNMI]
{
get
{
return Fx(b) - Fx(a);
}
}
public double MuTTpaneummn
{
get
{
double sum = (fx(a)+fx(b))/2;
for (double i = a + h; i < b; i += h)
sum += f£x (i) ;
sum *= h;
return sum;
}
}
}
static void Main()
{
Integral obj=new Integral(0,10,1000)
Console.Writeline (obj.ToString() ),

TouHoe zHadeHWe= 11143,210
MpuBNUxkEHHOe ZHadYeHWe= 11100,000
NorpewHocTe = 0,389 %

ITpumep TecTtoBoro 3aganus Ne 1 puBenieH B npuit. 1.
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HEKOTOPBIE BbIBO/IbI

Hawnbonee cyiiecTBeHHOE U3 paCCMOTPEHHOTO MOXKHO CBECTH K Clie-
OYIOLIEMY.

e Cpena .NET — 310 Habop mporpaMMHBIX TEXHOJIOTUH AJi pa3paboT-
Kk Web- u Windows-nipunoxxenuii. OcHOBHasi 0COOCHHOCTh JaHHOMU
Cpellbl — MHO2053blKO8OCMb. B Tak Ha3blBaeMoO€ peuieHue MOTYT
OBITh 0OBEAMHEHBI MOAYJIN Ha s3bIKax Visual Basic, Visual C++, J#,
Jscript u qpyrux Ho nanGosnee 3(p(heKTHBHO HOBBIE TEXHOJIOTHUU MPO-
rpaMMHUPOBAHUS MOTYT OBITh HMCIIOJIB30BaHbI B MOJYJSIX Ha SI3bIKE
C#, xoropeli W ObLT paspabotan cneruaibHo aiaa NET. Jlus
NOAJACPKKA MHOTOSA3BIKOBOCTH TPAHCISLMS HMCXOAHBIX MOIYJIEH
OCYIIIECTBIIACTCSL B MpoMexkyTouHbii IL-koa (hopmupyercst camomo-
KYMEHTHUPOBAHHBIM MOIYJIb-COOpKa C PacIIMPEHUEM .€Xe), a Mpeoo-
Pa30BaHHE B MAIIMHHBIA KOJ HCIOJHSET CIEIUATbHBIA KOMIIUISTOP
BpeMeHu BoinojiHeHus (JIT) Bo BpeMs 3arpy3ku COOpKHU B IaMSITh.

e Crannaptubie Tunbsl C# (6osiee 4 000) crpynnupoBaHbl B IPYMIbI 1O
(GYHKIIMOHAILBHOMY TIPU3HAKY, KOTOpPbIC HAa3bIBAIOTCS HPOCMPAH-
cmeamu umen. IIpocTpaHcTBa UMEH OPraHU30BaHbI B €IMHYIO IpE-
BOBUHYIO CTPYKTYPY, B KOTOPO MMEHA KJIACCOB MOTYT MOBTOPSTh-
Ci B Pa3HBIX MPOCTPAHCTBAX, OCTABAsICh MPHU 3TOM YHUKAJIbHBIMHU.
BiioxxeHue oHUX KIIacCOB B JPYTUe BCTPEUAETCS KpailHE PEAKO.

e KOpHEBBIM MPOCTPAHCTBOM MMEH sIBisieTca System. B wacTHOCTH,
OHO BKJIFOYAET TaKUE€ IPOCTPAHCTBA, KaK Collection, Windows,
Drawing, IO wuapyrue. Kpome TOro, B mpocTpaHcTBe System
O0OBSBIICHBI BCTPOCHHBIC TUTIBI S3BIKA:

e 12 yuciaoBbIX (IO CTENEHU BO3PACTAaHUS  CTAPUIMHCTBA) —
sbyte, byte, short, ushort, char, int, uint 1long,
ulong, float, double decimal — Bce pa3MepHBIE, 3HaYa-
e,

® OJIMH JOTUYECKUM TUII OO 1, TOXKE pa3MEPHBIN;

® CTPOKOBBIM THIl String — CCbUIOYHBIN;

JIro0oii Tun B C# sBISETCS MPSIMBIM WJIM KOCBEHHBIM MOTOMKOM OT
cynepbaszosozo tTiia System.Object (wim object). DTo MO3BOJSIET
VICII0JIb30BaTh, HAIIpUMeEp, MeTolbl GetType (), ToString (), METOIBI
MPOBEPKM HA OKBUBAJCHTHOCTh W JIPYTHE DJIEMEHTBI, OOBSBICHHBIC
B Kjlacce object. 3HAYMMBIC THUIIBI SBJISIOTCS MPSMBIMUA TOTOMKaMH
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Kiacca System.ValueType. OHM ONpeIEIeHbl C TOMOIIBIO KOHCTPYK-
nuu struct u Beceraa (!) pazmemaroTcs B CTEKE. 3/1€Ch HACIEICTBEHHO-
CThIO 00€CTIEYMBAETCS BO3MOXKHOCTh HCIOJB30BaHUsA, HAmpuMep, Mojei
MaxValue, MinValue.

BcTpoeHHble 4KCIIOBBIE THUIIBI MOTYT OBITh MCHOJB30BAHbI ISl pa3-
MEILEHUS CKaJApHbIX JaHHbIX. Hambosnee yaoOHBIMU MHCTPYMEHTAMH UX
00paboTku saBisitoTCA oneparuu (nopsaka 40). Onepatopsl ynpaBieHUs
Y [IMKJIOB ITO3BOJIAIOT PEAIM30BaTh COOTBETCTBYIOILIYIO JIOTUKY BBIYMCIIE-
Huii (1f,1f else, switch,while,do while, for).

BceTpoeHHnbie (a Takyke MOJIb30BaTEIbCKUE) TUIIBI MOTYT OBITH Opra-
HU30BaHbBl B MAaCCUBBI, KOTOpBIE BCEraa HACIEAYIOT Kiaccy SysS-—
tem.Array. OCHOBHOM BBIMIPHIINI MpU pabOTE C MacCUBaMHU JaET
WCIIOJIb30BAHKUE OIEPALMHA WHICKCUPOBaHUA. KpoMme TOro, HacieiaCTBEH-
HOCTh OT System.Array pacmupseT PyHKIHOHATLHOCTh JIOOOTO Mac-
CHBA:

e Ha CBOMCTBa Length, Rank;

® CTaTu4eckue Meroabl Reverse (), Sort (), GetLength ()

1 IpYruce,
® BO3MOXXHOCTB MCIIOJIB30BaHU [IMKIa foreach.
B s3pike mpeaycMOTpeHa BO3MOXKHOCTh Pa3padOTKU IMOJIb30BATEIIb-
CKHX THUIIOB:
® 3HAYUMBIX (C TOMOIIBIO UHCTPYKIIMU Struct), KOTOpbIE HESBHO,
HO MpsIMO HACJeayrTcsa OT knacca ValueType. Ilonbs3oBarens-
CKHE CTPYKTYpPbl HE MOTYT OBITh NMPOU3BOJHBIMU OT KJIACCOB WIIM
apyrux cTpykryp. Ilpm sTom Moryt HaciegoBaTh HHTepdeicam
(WM TOBOPSIT: MOAAEPKUBATH UHTEPPEHCHI);

® CCBHUIOYHBIX (C MOMOIIBIO UHCTPYKIMU Class). JlaHHbIN T O3~
BOJISIET HCIIOJIb30BaTh BCIO MOIb OOBEKTHO OPUEHTHUPOBAHHOM
TE€XHOJIOTUH IPOTPAMMUPOBaHUS. B BBIIIEU3I0)KEHHOM MaTepUaIIe
oneparop class UCHOJIB30BAICA TOJBKO AJISI OPTaHU3ALMNU 00Ep-
MOYHO20 KJIacca, coaepkaniero Mmeroa Main ().

U y cTpyKTYyp, U y KJIacCOB ()YHKIIMOHAIBHOCTh TUITY 00€CTICYMBAIOT
METO/Ibl, CBOMCTBA, omepauuu. KraccHble THUMBI AOMOJHUTEIBHO MOTYT
MOJIy4aTh CIOCOOHOCTh PEArupOBAaHUS HA ONPECTIEHHBIE COOBITHSI.
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KJIACCBI

W xnaccel, U CTPYKTYphI NpeaHA3HAUYCHBI JJII OOBSIBICHUS THUIIOB.
IIpu 3TOM HCTHOJIB30BaHUE CTPYKTYP, KaKk MPaBUIO, OTPAHUUYECHO MOJICIIH-
poBaHHEM 00Jiee MPOCTHIX — FEOMETPUIECKUX U MAaTEMAaTUYECKUX — JTAHHBIX.
[Tonsitue kiacca Gosiee riIyOOKOE€, YEM TMOHSTHE CTPYKTYPBI, U SIBIISIETCS
byHIaMEHTaIbHBIM JUISl JIFOOBIX OOBEKTHO OPUEHTUPOBAHHBIX S3BIKOB
nporpamMmmupoBanus. IMEHHO Kj1acchl 00ECTIeYMBAIOT OJIHY U3 LieJield 00b-
€KTHO OPUEHTHPOBAHHBIX TEXHOJOTHN — JOCTHKEHHE aJIeKBATHOCTU MO-
JETUPOBAHUS TTPEMETHOM CPEIbl.

['1aBHOE OTIMYME KIIACCOB OT CTPYKTYpP COCTOUT B TOM, UYTO KJIACCHI
MEXIy cOOOW MOTYT MOJJEPKUBATh OTHOLIECHUS HacjeAoBaHUsA. PaszHo-
BUJIHOCTBIO KJIacca SIBJSIIOTCS CIEIUMAIM3UPOBAHHBIE THUIIBI: MHTEP(EHCHI
u aeneratbl. [lepBble OpUEHTHUPOBAHBI HA PACHIUPEHUE TOJIBKO (YyHKIIHO-
HAJIBHOCTH pa3pabaTbIBa€MOro TUIA (METOJbI U CBOMCTBA), HO MPHU ATOM
NO3BOJISIIOT PEeaJu30BaTh MHOXKECTBEHHOE HacienoBanue. Ha ocHoBe
JIEJIETaToOB POTPaMMHUPYETCS PEaKIs CUCTEM Ha Pa3HOOOpa3HbIC BHEIII-
HUE BO3JICUCTBUA UK COOBITHUS.

Oo0bsiBJIEHHE KJI1acCa U CO3aHHE €I'0 IK3EeMIVIAPOB

[Ipocreimuil HesnoxcerHblll KNace (BXOIUT TOJBKO B MPOCTPAHCTBO
UMEH, B KaKOW-TMOO JIpyrod KjacCc HE BXOJUT) MOXKHO OOBSIBUTH CIIEIY-
IOIUM 00pa3oM:

class A{},-

IpU 3TOM CaMO OOBSIBIICHHE 0 YMOJYAHUIO CTAaHOBUTCS internal, To
€CTh MOXET OBITh HMCIOJIb30BAHO TOJBKO BHYTpHU JaHHOU cOopku. [Ipu
yKa3aHUM crenudukaTopa 10cTyna public KiIacc CTAaHOBUTCA 8UOUMBIM
(HaOIrOAa€MBIM U UCTIOJIB3YEMBIM) U3 JIPYTUX COOPOK.

[Ipu 0OBABICHUH BIOKEHHOT'O Kjacca CHENUu(pUKATOPOM IO yMOJI-
YaHUIO SIBJISIETCA private (pekuM no ymoruanuro Ajis SIEMEHTOB Kjlacca
WU CTPYKTYpPHI). JIOMOTHUTEIBLHO IS Kacca, KOTOPhIM MOXET CTaTh 0a-
30BBIM, JJIS OOBSBICHHUS AJIEMEHTOB MCIOIB3YIOT CHENU(PUKATOP pPro-—
tected. JlanHoe ompeaeneHue OOECMEeUUBAET HEMOCPEICTBEHHBIM
JIOCTYII K protected — DJIeMEHTY CO CTOPOHBI METOJIOB IIPOU3BOTHOIO
KJIacca.

114



HMcnonp30BaHuE KjIacCa HAUMHAETCS C CO3JIaHUS €T0 9K3CMILIAPOB:

A ol = new A();
A 02 = new A();
A 03 = 02;

Omnepanusa new BbIACISIET NaMsITh (B 00J1aCTU Ky4d — heap) U B JaH-
HOM CJIy4Yae BbBI3BIBAET KOHCTPYKTOP 1O ymoauauuro. Jjig oOwbekTra o3
HOBOHM CCBUIKE MPUCBAWUBACTCS aJpec CYIICCTBYIOIIETO OOBEKTA, COJEp-
JKaIlMKCS B CChUIKE C UMEHEM 02 . JlaHHBIN PakT MOATBEP)KIACT IPUMED:

namespace Classl
{ class A
{ int a;

public A(int ia)
{

}

public override string ToString()

{
}

static void Main ()

{

a = 1ia;

return String.Format("a={0} ", a++);

A 0l = new A(l), 02 = new A(l), o3 = 02;
Console.WriteLine(ol) ;
Console.WriteLine (02) ;
Console.WriteLine (03) ;

[T T
n mnn
[

Pe3ynpTaT nmpumepa CBUIETEILCTBYET O TOM, YTO TPETHH U BTOPOU
O0OBEKT — OJTHO U TO XKE.

OOBEKThI KJIACCHBIX THIIOB CChLIOYHblE U CaMU MO cebe coneprkar
TOJILKO CCBUIKY (MO CyTH ajapec) B Kyde, TJe pa3MeliaeTcsl JaHHBIN
OOBEKT.

B caeayroniem gpparmenTe o0bsiBIeHHE OOBEKTOB U UX MHUIIMAIN3A-
sl JJ1 HarJISITHOCTHU Pa3fiesieHbI:

A ol;

A 02;

A o03;

ol = new A();

02 = new A();
o3 = 02;
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[To 0OBsIBIEHHIO KOHCTPYKTOPOB KJlacca MPUHATHI T€ YK€ MpaBuia,
YTO U IO KOHCTPYKTOpAM CTPYKTYP:
e 1IMs JIOJHDKHO COBIAAATh C UMEHEM KJjacca,
® BO3BpAIlA€MOT0 3HAYCHUS HET;
® KOHCTPYKTOPBI KJACCOB MOTYT OBITh NEPErpy>kKeHbl, B TOM YHCIIC

1 KOHCTPYKTOP 10 YMOJIYaHHUIO.

KouncTpykTop knacca no ymonuanuro BBIIOJHSET WHULHATA3ALUIO
nosieii 00bEKTa C MOMOIIBIO MPETYCTAHOBJICHHBIX 3HAYCHUN no ymoaua-
Huto. JlJIs1 4UCIIOBBIX MOJIEM 3TO — HYJb, @ JJI CCBUIOYHBIX — HYJIb-—
anpec, wim null. KOHCTpYKTOp no ymoauanuto CTPYKTYyp TaKOTO poiaa
WHUIAAIN3AIMIO HE BBITIOJIHSET. /(715 moJieil SK3eMIUISIpOB KJIACCHOTO THUIA
TaKOTO pOJia OOHYIeHUe NO YMOAYAHUIO BBITIOJHSAETCS BCErjaa, KOrja 3Ha-
YEHUS TOJIEU HE OMPEECIICHBI SIBHO.

KonctpykTop kiacca no ymoauanuiro, B OTIMYHE OT KOHCTPYKTOpa
CTPYKTYphI, MOXXHO TEperpy3uTb, MU, O0jJee TOro, MPU OINPEICICHUU
B KJIacCe XOTs Obl OJTHOI'O SIBHOTO KOHCTPYKTOpPA KOHCTPYKTOP 1O YMOIUA-
HUO aBTOMAaTHYECKH OTKiItouaeTcd. IIpw 3TOM Kiacc, Kak M CTPYKTypa,
MOKE€T UMETh HEOTPAHMYEHHOE KOJMYECTBO MEPETPYKEHHBIX KOHCTPYK-
TOPOB.

Crnenyromuil npuMep JAEMOHCTPUPYET PA3IWYHBbIE BapUaHThl KOH-
CTPYKTOPOB KJIacCa, B TOM YHCJIE MEPErPy3Ky KOHCTPYKTOpPA MO YMOJI-
YaHUIO:

class A
{
int a;
public A(int ia)
{ a = ia;
Console.WriteLine (" (int)") ;

}
public A()

{
a = 10;
Console.WriteLine (" () ") ;
}
public A(A ia)
{
a = ia.a;
Console.WriteLine (" (A)") ;

}

public override string ToString()
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{ return String.Format("a={0} ", a++); }
}

static void Main()

{ A 0l = new A(l), o2 = new A(1l), o3 = 02,
04 = new A(o2), o5 = new A();
Console.WriteLine(ol) ;
Console.WriteLine (02) ;
Console.WriteLine (03) ;
Console.WriteLine (04) ;
Console.WriteLine (05) ;

oo

n n n n nmos

Takum 006pa3oM, OOBEKTEI 02 U 03 — 3TO OJIHO U TO ke, 00BEKT 04 —
ATO OTHAENBbHBIN 0OBEKT; IJIA co3aHusl 00beKTa 03 He TpeOyeTcs BbI30Ba
KOHCTPYKTODA.

Karmueegoe cn10860 this

[lepBBIM cKkpbimbIM TTAPAMETPOM JIFOOOTO HECTATUYECKOTO METO]1a
KJ1acca (B TOM 4HUCJI€ KOHCTPYKTOpa) SIBJISIETCSA CChUIKa this, comepxu-
MBIM KOTOpPOH SBIISIETCS ajpec IEeIeBOro (TEKyIIero) sK3eMIUnIpa. JTa
CCBUIKA npussasviéaem METOJ K OOBEKTYy, Uil KOTOPOTO METOJ BBI3BaH.
B OonbIIMHCTBE Cly4aeB 3Ta CChUIKA BHYTPU METOJOB HCIOJB3YETCS
HESIBHO, IIPYU COBMNAJICHUH K€ UMEHHM IOJIsI C MMEHEM BXOJHOTO apryMeHTa
WM JIOKAJIBHOM TIepeMEHHOW €€ HCIIOJb30BAaHHE JOCTATOYHO YAOOHO.
BtopeiM crioco6om mpumeHeHus: this SBISIETCS BBI30B B KOHCTPYKTOPE
JIPYroro KOHCTPYKTOpa (TOro e Kjacca), Kak MpaBmio, ¢ 0oJiee JIIMHHBIM
CIIUCKOM apryMeHToB. B aToM ciydae nepen this Tpedyercs qBoeToune:

class A// HeBJIOXEHHHI KJjlaccC

{ int a;
double b;
string s;
public A(int a, double b, string s)
{ this.a = a;//llepBoe npummeHenme this

this.b = b;
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this.s = s;
Console.WritelLine ("KorcTpykTop 1");
}
public A(string s)
this (10, 20.5, s) //Bropoe npmmeHenme this
{ Console.WriteLine ("KouncrpykTop 2"); }
public void TypeA()
{ Console.WriteLine("a={0}, b= {1}, s ={2}", a, b, s);}
static void Main()
{
A o0l = new A(1,2.5," lepBrm oO6wmexkT") ;
A 02 = new A(" Bropom obwmexT") ;
ol.TypeA() ;
02 .TypeA() ;

Koncrpykrop 1
Koncrpykrop 1
Koncrpykrop 2
la=1, b= 2,5, s

MNepeuyi o6bvEKT
a=10, b= 20,5 =

Bropou oévexTr

o«
>

TakuM 00pa3oM, KOHCTPYKTOP2 YaCTh MOJHOMOYHH JIeIETHPOBA
MepBOMY KOHCTpYKTOpy. Hcnonw3oBanne this mnpaBOMEpHO W IS
CTPYKTYPHBIX THIIOB.

Adecmpykmop

Hecmotps Ha TO uto 3aunctkou namsatu B .NET 3anumaercs criernu-
anbHas ciny)k0a — Garbage Collector (cOopumk Mycopa), B J000M
00BEKTE €CTh JACCTPYKTOP 10 YMOIYAHUIO. DTOT METOJ BBI3BIBACTCS CcOOp-
wWuKomM mycopa TIpHA BBIXOJE ITOTOKA BBIITOJIHEHHS 3a 0071aCTh BHINMOCTH
00BbEKTa, KOrja Ha OOBEKT HE OCTAETCA HU OAHOM cCchUIku. B C# cyie-
CTBYET BO3MOXKHOCTb OIIPEACIATh U SIBHBIC ACCTPYKTOPHI 0151 Kiaccos (s
CTPYKTYP JIECTPYKTOPHI HEAOMyCTUMBI). IIpaBmiia co3manus AecTpyKTopa
CJIeYIOIIHE:

® UM JICCTPYKTOpa COBIIQJIacT C MMEHEM KJlacca C TOYHOCTBIO O
muvobl (~);

® JICCTPYKTOp HE MMeeT Tuma (Kak U KOHCTPYKTOP) M BBIXOJHOTO 3Ha-
YCHHUS;

® JICCTPYKTOP HE UMEET BXOIHBIX ITapaMETPOB;
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® JISCTPYKTOpP Bceraa public, BeI3BIBAETCS aBTOMAaTUYECKHU I ya-
JeHus1 0ObEKTa U3 MTaMSITH.
B cnenyromieM npuMepe nmokasaHa O4epEIHOCTh BBI30BOB KOHCTPYK-
TOpa U JECTPYyKTOpA.

namespace Class2

{

class A

{
string s;
public A(string s)
{

this.s = s;
Console.WriteLine("Cosgaw = " + s);
}
~A() { Console.Writeline ("YHuuToxawo = " + s);

static void Main()
{
A objectl = new A("nepemmt"),
object2 = new A ("BTOpOom") ;

}

Cozpgalw = nepBbiM
Cozgaw = BTOpOH
YHM4YTOXaKw = BTOpOH
YHMYTOXaKw = nepBbii

KoHKkpeTHBII MOMEHT BBI30Ba JECTPYKTOPA ONPEIECISAECTCS CUCTEMOM,
HaJIM4ue B KJIacce NECTPYKTOPA HECKOJBKO 3aMEIJISET BBIIIOJHEHHUE IIPO-
IrPaMMBL.

Ilos1g Kjs1acca

OCHOBHOW 3JIEMEHT Kjacca — noys. B otnuuune ot moneu CTpykryp,
MOJISl KJlacca MOTYT OBITh MPOUHUITMATIU3UPOBAHBI Cpa3y MpU OOBSIBICHUU
(1 TOr1a ATO BBIMOJHSIETCS 10 BBI30BA KOHCTPYKTOPA):

class A

{
int a=1;
double b=2;
string s="Tpu";
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Takoe pelieHre TMO3BOJISIET OTKAa3aTbCsl OT  KOHCMPYKMOpa-
UHUYUAIU3amopa, Tak Kak JJis JI000ro 3K3eMIUISIpa UMEHHO 3TH KOHCTaH-
ThI OyIyT UHUIIMATIU3UPOBATH MOJII BMECTO 3HAYCHUU 10 YMONUAHUIO.

Ilosnss constu readonline

Tak ’ke Kak W JIOKaJIbHbI€ MEepEeMEHHbIE, TOJIsI KJacca MOTYT UMETh
MoaudukaTopbl const (3Ha4€HUs JOJKHBI ObITH ONpPEICNICHbI MPU UHU-
nuanu3ainuu) u readonly. B mocnenHem ciiyyae 3HaueHUs He 00s3a-
TEJIbHO 3aJlaBaTh MPU OOBSIBICHUU, HO OHHU JOJDKHBI OBITh HEMPEMEHHO
ONpeIeNICHbl B KOHCTPYKTOPE, TAK KaK Cpasy MOCIIe CO3JaHus IK3EMILIApa
BCTYIIAET B JEUCTBUE PEXKUM readonly:

namespace Class3

{

class A
{
const int a=100;
readonly double b;
public A( double ib)
{ b = ib+a;}
public override string ToString()
{ return String.Format("a={0} b= {1}",a,b); }
}
static void Main()
{ A 0l = new A(2.5);
Console.WriteLine(ol) ;
// ol.ToString() HeoBs13aTeNBLHO

}

a=100 h= 102.5 i

3Ha4YeHUE MO b CBHUIETEABCTBYET O TOM, UTO K MOMEHTY BbI30Ba
KOHCTPYKTOpPAa MHULIMAIU3ALMSA [IOJIS & YKE COCTOSIIACH.

CTtaTHYecKHe 3JIEMEHThI Kj1acca

B HauvanbpHBIX IJ1aBaX MOCOOMS YIIOMHUHAHHUE CTAaTHYECKUX JIEMEHTOB
OBLIO CBSI3aHO, BO-NIEPBBIX, C METOJOM Main (static wvoid Main)
1, BO-BTOPBIX, C ONIEPATOPHBIMU METOAAMH (OHHU MOTYT OBITh TOJIBKO CTa-
THYEeCKMMH). TeM He MeHee OCHOBHOE IpeHa3HaueHHe MoauduKaTropa
static —23T0 obecieueHne cmamusma IS OJIEU Kilacca.
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B nipumepe co c. 119 sk3emIuiapsl kiacca A MoJydaldd CBOM SKCKITIO-
3UBHbIC HAOOpPHI mMmojiei. OJHAKO B psiAe ClydyaeB ObIBAaE€T HEOOXOIMMO,
yTOOBI HEKOTOpHIE MOJIA Kjlacca ObUIM oOwjumu JJisi BCEX DK3EMILISPOB.
J17151 TOT0 2IIEMEHTHI 00BSBIIIIOT ¢ MoaupukaTopoM static. [Ipumepom

UCIIOJIb30BAHUS CTATUYECKOTO TMOJIS SIBJISIETCSA CYETYMK KOJIUUYECTBA IK3EM-
IUISIPOB KJlacca:

namespace Class4

{

class A

{
int a;
double b;
string s;
static int Counter;//crTaTnueckmunin
public A(int ia, double ib, string is)
{

a = ia;
b = ib;
s = 1is;
Counter++;

}
public static int GetCounter ()
{ return Counter; }
}
static void Main()
{
Console.WriteLine ("O6®exTOoB={0}", A.GetCounter())
A 0l = new A(1,2.5," NepBrm oO6wexT") ;
A 02 = new A(2,3.5," Bropom obmexkt") ;
Console.WriteLine ("O6®wexTOoB={0}", A.GetCounter())
A 03 = new A(3,4.5," Tperun obwmext") ;
Console.WriteLine ("O6mexkTOoBR={0}", A.GetCounter())
}
}

DebexkToE =0
DEbLEKTOE =2

DebLeKTOE =3

Oco0Oble CBOICTBA CTATUYECKUX IMOJIEH OMpPEAeIIeT MEXaHU3M UX pe-
anuzaiuu (puc. 26). OpraHu3alMOHHO OHU SIBIISIFOTCA 3JIEMEHTAMU KJlacca,
HO (DAKTUYECKH PA3MEIIAIOTCS B OTJIEIBHOM CETMEHTE — CErMEHTE JaH-
HbIX, ompeaensieMoM peructpom DS. Pa3memenue cermeHTa JaHHBIX
B OMIEPATUBHON MNaMSATH KOMIbIOTEpa (a, 3HAYUT, U CTATUYECKUX IMOJIEH)
BBITIOJIHAETCSI B MEPBYIO OYEPEb, APYTrU€ CETMEHTHI — KOJIa, CTEeKa, JUHA-
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MUYECKUX JaHHBIX — pa3MenialoTcs mnosxe. CiaeqoBaresibHO, K HaYaly pa-
OOTBI MPOrPaMMBbI CTATHYECKHE TIOJISI )K€ IPUCYTCTBYIOT B mamaTH. [locne
3aBEPIICHUS IPOTpaMMbl CETMEHT JIaHHBIX (BKJIIOYasi CTaTHYECKUE dJie-
MEHTBI) OCBOOO0XK/Ia€T NaMATh OJTHUM M3 IOCJICIHUX.

CermeHT IuHamMu4eckux 1aHHbIX (heap)

CermMenr cTeka
a |1
b 2.5
ol qE epBbli 00BEKT| i CTaTHYeCKHH CerMeHT JaHHBIX
Counter
a [2 Fj
b 3.5 >3
Anpec? > S
02 s [Bropoii 06beKT] 4
Counter
03 a 3
> b 4.5
s [Tpernii 06BbeKT
Counter

Puc. 26. Cxema 00beKTOB 1151 ipuMepa co ¢. 121

JIoCcTyn K CTaTHYECKOMY IOJTFO MOXKET IOJIYyYHTh M HECTATHUYCCKUM
MeToJT (00paTHOE HEBO3MOKHO: CTATUUECKUM METOJ] HE MOXKET IMOJIYy4YHUTh
JTOCTYT K HecTaTudeckoMy mojito) (puc. 27). Ilpu atom uzmensercs: Gop-
MaT omepaTopa BbI30Ba (MOJHOE WM TOJS BKJIOYAET HMs Kiacca,
a HEe UM 00BbEKTa) U MCKIIF0YAeTCs BO3MOKHOCTh MCIIOJIB30BaHUS METO/a
10 MOMEHTA O0BABICHUI O0BEKTA.

ra it

Hecrnarmuleckle Crnarileckle
Mone fone
Mermod Mermod

" A

Puc. 27. Bo3aMoxHOCTH JOCTyIIA
HECTATUYECKUX U CTATUYECKUX
METOOB
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Cnenyomuil npumep JIEMOHCTPUPYET HCIOJb30BAHUE SIBHOTO
JNECTPYKTOpPA, a TAKKE HECTAaTUYECKOrO0 CBOMCTBA ISl JIOCTyna K CTa-
TUYECKOMY TOJIIO:

class A
{ static int Counter;
public A()

{
Console.Writeline ("KoucTpyupyio obwmexkT") ;
Counter++;
}
~A() { //DecTpyxkTop
Counter--;
Console.Writeline ("YHuuroxamw o6wexkT") ;
}
public int counter{get{return Counter;}}
static void Main()

{
A ol = new A();

Console.WriteLine ("O6®rexkToB = {0}", ol.counter);
A 02 = new A();
Console.WriteLine ("O6®wekTor = {0}", 02.counter);

{ // BnoxeHHmNI 610K
A 03 = new A();
Console.WriteLine ("O6wexTor = {0}", o3.counter);

}

Console.WriteLine ("O6wexToB = {0}", ol.counter);

}

BrIBOJ1 B KOHCOJIbLHOE OKHO (pHC. 28) MOATBEPKAAET CIIECAYIOIIECE:
® CTaTUYECKOE MOJIE CYIIECTBYET B €IMHCTBEHHOM 3K3EMILISIPE;
® MOMEHT 3allyCKa JeCTPyKTopa (YHHUUTOXEHHE OOBEKTa) BBHIOMpPAET

HE MPOrPAMMUCT, a COOPIIUK MycCOpa.

JIJist cTaTU4ecKux TMOoJIe MOKET ObITh MPEAYyCMOTPEH CTaTUYeCKHUI
KOHCTPYKTOP (€AMHCTBEHHBIN, 0€3 Meperpy3Ku): 0€3 apryMeHTOB U Jaxe
0e3 cneuudukaropa public. OH BbI3BIBAETCS aBTOMAaTUYECKH JI0 CO3/a-
HUS TIEPBOTO AK3EMIUIsIpa TUIA WK JI0 MIEPBOrO OOpaIeHUs] K OTHOMY U3
CTaTUYECKUX ITOJIEH.
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KoHCTpyHpyw obbekT
06vekTOoB = 1
KoHcTpyupyie obbekT
ObbekToB = 2
KoHcTpyupyie obbekT
ObbekToB = 3
O6bekTOoB = 3
YHHYTOXaK 0BbekT
YHHYTOXaK 0BbekT
YHHYTOXaKw 0BbekT

Puc. 28. PesynbTar
BBITIOJIHEHUSI TIPUMEPA

class A
{

static int Counter;
public A()
{ Counter--;
}
static A() //CraTuueckuit KOHCTPYKTOP
{ Counter = 10; }
public static int counter

{

get { return Counter; }

}

static void Main()
{
Console.WriteLine ("O6rexkTOoB={0}", A.counter);
A[] ol =
{ new A(), new A(), new A(), new A(), new A() };
A 02 = new A();
Console.WriteLine ("O6®wexkTOoB={0}", A.counter);

}

0bbekToB=10
0bbekToB=4

Cratnyeckue moJisi 4acTo Ha3blBAKOT NOAAMU KIACCA, B OTIUYUE OT
HECTAaTUYECKUX, KOTOPBIE HA3BIBAOT HNOAAMU SK3emniapa (WIA SK3EM-
WISIpHBIMU). T0O 7K€ OTHOCUTCS 1 K METOJIaM.

Ecnu xyacc cOnepKUT TOJIBKO CTaTUYECKUE BJIEMEHTBI, TO €ro MOX-
HO Tak>Ke OOBSBUTH CTATUYECKUM. [IpHr 3TOM €ro 3K3eMILIAPhI C TOMOIIbIO
orneparopa new co3AaBaTh HEIb3s!

Ecin xonuuecTBO Mojieil Tuia 3aBUCUT OT KOJIMYECTBA OOBEKTOB TH-
Na ¥ CTaTU3Ma MX MOJeH, TO J00ble METOABI TUIIA B JIFOOOM ClTydae Mpu-
CYTCTBYIOT B MaMsITH B €IMHCTBEHHOM YHCJI€ U HAXOJATCS BHE (hparMeHTa
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AK3EeMIUIIpa Kjacca (M CTaTUYECKUE U HeCTaTUYeCKue MeToibl). [lelicTBu-
TEJIbHO, METOJIbl MPEJCTABISIOT COOOM MPOrpaMMHBIN KOJ, OAMHAKOBBIN
JUISl BCEX DK3EMIUIAPOB, U MPU UCIIOIB30BAHUM (B PE3YJIbTATE BHI30BA ME-
TO/JA) ATOT KOJA KakKuM-IH00 00pa3oM HM3MEHHUThCS He MoxkeT. OTcrona
U HET HEO0OXOAMMOCTH AyOJIMpOBaTh COJIEPKUMOE METOJOB B KaXKIOM
00BEKTE COOTBETCTBYIOIIETO THIIA.

NmenHo 11 TOro 4ToObl MPHUBSA3aTh HECTATUYECKUE METOJbI K K-
3eMIUIIPY KJlacca, IEPBOM B CIMCOK APTYMEHTOB HECTATUYECKOIO METOAA
nobasmnsercst ccbuika this. Cratudeckue METOJbl HE UMEIOT CKPBITOTO
napamerpa this, Tak Kak OHM BBI3BIBAKOTCS OT MMEHM Kjacca U HX

HE HY)KHO «IIPUBSI3BIBATHY K K3EMILLAPY.

HesiBHO cTaTUUeCKUMU SIBJIAIOTCS TOJs Kiacca ¢ MOAau(ukaTopom
const. OueBHAHA 1EJIECOOOPA3HOCTh TAKOTO PEUICHUS [JIi YKOHOMUU
NaMsTH: 3HaY€HUE KOHCTAHTHOTO TOJISI U3MEHEHO OBITh HE MOXKET, a 3Ha-
YUT, U HE3aYEM JIEPKATh B IAMATH HECKOJIBKO OJWHAKOBBIX 3HAYCHUMU.
Takke HESIBHO CTaTUYECKUMHU SIBIISIFOTCS BJIOKEHHBIE TUIIBI.

B cnenyromux mnpumepax MNOKa3aHO OTIWYWE B HCHOJIb30BAHUU
OOBIYHBIX U CTAaTHYECKUX IMOJIEH Kilacca, a TakyKe MacCHMBa m MOJIb30BaTEb-

CKOT'0 THUIIA A:

class A
{ int Fa;
static int Fb=0;
public A(int a) { Fa = a-4; Fb++; }
public A(int a, int b) { Fa = a - b; Fb+=2; }
public override string ToString()
{ return String.Format("{O0}",Fa - Fb); }
static void Main()
{ A[] m ={ new A(6), new A(4, 1), new A(3), new A(3,
2) };

foreach (A i in m) Console.Write (i)
}

-4-3-7-5

class A

{ int Fa;
static int Fb=0;
public A(int a) { Fa = a-4; Fb++; }
public A(int a, int b) { Fa = a - b; Fb-=2; }
public override string ToString()
{ return String.Format("{O}",Fa - Fb); }
static void Main()

{ A[]l] m =
{ new A(5), new A(4, 1), new A(3), new A(3, 2) };

125



foreach (A i in m) Console.Write (i)
}
}

3513

class A
{ int Fa;
static int Fb=3;
public A(int a) { Fa = a-4; Fb++; }
public A(int a, int b) { Fa = a - b; Fb-=2; }
public override string ToString()
{ return String.Format("{O}",Fa + Fb); }
static void Main()
{ A[] m =
{ new A(4), new A(4, 1), new A(3), new A(3, 2) };
foreach (A i in m) Console.Write (i) ;
}
}

1402

HHaeKkcaTophl

Kak m gua cTpykryp, IS KJIIACCOB MOYKHO ONPENENATh CBOMCTBA,
B TOM YHCJI€ CTATUYECKUE JJIA CTaTUYECKuX nojer. Caeayromuii JMCTUHT —
MPUMEP CTATUYECKOTO CBOKCTBA:

class A
{
static int Counter;//VMss mosst - ¢ BarsgaBHOM!
public A()

{
}

public static int counter//WMst crBOMICTBa - CO
cTpouHoOMI!

{
}

static void Main()
{
Console.WriteLine ("O6®wexkTOoB={0}", A.counter);
A[] ol =

{ new A(), new A(), new A(), new A(), new A() };
A 02 = new A();
Console.WriteLine ("O6®wekToB={0}", A.counter);

}

Counter++;

get { return Counter; }
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ObbekTOB=0
ObbekTOB=6

Nupekcatop — 3T0 pa3HOBUAHOCTh CBOMCTBA, C MOMOIIBKD KOTOPOTO
IUis 00BEKTa TMOJIB30BATEIILCKOTO KIACCHO20 TWIA MOXHO MEpPErpy3uTh
OTepalnio Keadpamuvle cKOOKU. B CTaHHapTHOM ciiydae MOJIb30BaTElb-
CKUU THUII COAEPKUT HAOOP DJIEMEHTOB, JOCTYI K KaXXJIOMYy M3 KOTOPBIX
OKAa3bIBACTCSI BO3MOKHBIM I10 UHJECKCY.

B cnenyromem npumepe kinacc IndArray OOBSBIEH ISl pa3Menie-
HUsI MAcCUBa LICJIOYUCIIEHHBIX 3J1€MEHTOB. KOINYeCcTBO 371EMEHTOB B MacC-
CUBE 3aa€TCs IIPU BBI30BE KOHCTPYKTOPA U COXpaHsETCs B I10JIe Len.

class IndArray
{
int[] arr ;
int Len;
public IndArray(int len)
{

}
public int this[int ind]
{
set { if (ind < Len)arr[ind] = wvalue; }
get { if (ind < Len)return arr[ind]; else return 0; }

}

static void Main()
{

Random Gen = new Random() ;

IndArray mass = new IndArray(2);

for (int i = 0; 1 < 4; i++)

{

mass[i] = Gen.Next(1l,10);
Console.WriteLine("mass[{0}] = {1} ",i, mass[i])

}

arr = new int[Len=len];

mass[0]
mass[1]
mass[2]
mass[3]

Do MN-=

DJIEMEHTOB C UHJEKCAaMHU 2 U 3 B JAHHOM CJIy4ae MPOCTO HET, U IO-
ATOMY HWHJEKCATOp WTHOPHpYET oOpallieHne K HUM. B OTCyTCTBHE WH-
JIieKcaTopa NPy BBIXOAE UHJIEKCA 3a TPAHULBl MACCUBA UCKIIOUEHUE Sy S—
tem.IndexOutOfRangeException Obut0 OBl BBIOPOIIIEHO C BBIIA-
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4eil Ha SKpaH MpeaynpeUTETHLHOTO COOOIICHHS U MOCISAYIOMEN BhITPY3-
KO MPOTpaMMBbl U3 TTaMSTH.

Omnepanus keaopammuvle CKOOKU MOXKET 00ecTieunBaTh TOCTYI K dJie-
MEHTaM U MHOTOMEPHBIX MacCHBOB. B cieayromieM mpumMepe uHaeKcaTop
KpOM€ JIOCTyIla K BHYTPEHHEMY JIBYMEPHOMY MAaCCHBY OOCIYKHUBAaeT 00-
palIeHusl, BBIXOAIINE 32 €0 TPAHUIIBL:

class M
{
int S;
int[,] Arr;
int R,C;
public M(int d)
{
Arr = new int[ R=d, C = d];
}
public int this[int i, int j]
{
set{if (1 < R && j < C )Arr[i,j]l=value;else S += value; }
get { if (i < R && j < C) return Arr[i,]j]; else return S; }
}
static void Main|()
{
M mass = new M(3);
for (int 1 = 0; i < 4; i++)
for (int j = 0; j < 4; j++) mass[i, j] =i + j;
for (int i = 0; i < 4; Console.WriteLine(), i++)
for (int j=0; j<4; j++)Console.Write("{0:d2} ",mass[i,]j]);
}
}

0o 01 02 30
01 02 02 30
02 03 04 30
30 30 30 308

[Ipu BBIXOJE OJHOTO W3 MHICKCOB 3a PEaJIbHBbIC TPAHUIIBI MATPHIIBI
(TpaHMITBI — 3TO 3HAaUCHMS Mojiel R u C B Kiacce M) UHACKCATOP BBITOJIHS-
€T oOpalleHue K Mojro S B TOM ke Kiacce.

B npumepe maTpuiia conpoTuBJeHut (CM. puc. 29) HHIEKca-
TOp pa3paldoTaH JJI 3aMOJHEHHUS ATOW MaTpuIlbl (A1 MPOCTOTHI COMPO-
THUBJICHUS CUMTAIOTCS IEJTOYMCICHHBIMH, a HyMepaIys y3710B HaUYWHACTCS
C HYJIs).

class IndArray //lpuMmep MaTpuila CONPOTUBIIEHUN
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{ int[,] arr;
int Len;
public IndArray(int len)
{
arr = new int[Len = len, len];
}
public int this[int row, int col]
{
set { if (row < Len && col < Len)
arr[row, col] = arr[col, row] = value; }
get { if (row < Len && col < Len)
return arr[row, col]; else return 0; }

}

static void Main()

{

string s;
int Len = Readline("3amanTe KOJIMYECTBO Y3JIOB
cxems") ;

int n, k, r;
IndArray R = new IndArray(Len);
Console.WritelLine ("BagmanTe BeTBM CxeMmsl'") ;
for (; ;)
{
n = ReadlLine ("¥B3en Hauana BeTBu'") ;
k = ReadlLine("¥Benm OKOHuYaHMUSI BeTBU'") ;
if (n + k == 0) break;//oxonuaume BBOZIA
r = ReadLine ("Conporueineumue BeTBMN'") ;
R[n, k] = r;
}
for (int i = 0; 1 < Len; i++, Console.Writeline())
for (int j=0; j<Len; j++)
Console.Write(" {O0}", R[i, J]):;
}
static int Readline(string s)
{
Console.WritelLine(s) ;
s = Console.ReadLine() ;
return Convert.ToInt32(s);

}
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a 0 cs 3agalTe KONUYeCTBO Y3MOB CXeMbl
3

3agaiiTe BeTEHM CXe&Mbl
Yzen Hadana BeTBM
19
2 Yzen OKOHYaHWA BeTEM

1
ConpoTHBNeHWe BeTBH
1
Yzen Hadana BeTBM
1
Yzen OKOHYaHWA BeTEM
2
ConpoTHBNeHWe BeTBH
2
Yzen Hadana BeTBM
2
Yzen OKOHYaHWA BeTEM
19
ConpoTHBNeHWe BeTBH
3
Yzen Hadana BeTBM
¢}
Yzen OKOHYaHWA BeTEM
¢}

W= 0o
N o=
o N W

Puc. 29. IIpumep MaTpuiia CONPOTUBIIECHMUIN:
a — cxema; O — pe3yJbTaT B KOHCOJIBHOM OKHE

MexaHU3MbI Hac/J1eA0BaHUA

Pa3paboTka mporpaMMbl HAUMHAETCS C BBIJICTICHUS U3 OKPYKAIOIIETO
MHpa TaK Ha3bIBa€MOM MPEeAMETHOM 00acTi — Habopa 0OBEKTOB, IS KO-
TOPBIX pa3pabdaTbIBaeTCs MpPOTrpaMma, WU, KaK TOBOPST, BBITIOJHSICTCS
KOMITbIOTEpHOE MojenupoBanue. [IpuMepoM mpeaMeTHOW Cpelbl MOXKET
CIIY>KUTh TpyIIa CTYJEHTOB (pakyibTeTa (B porpamMme pacdeTa ycrieBae-
MOCTbB), YCJIIOBHBIC M300PKCHHS AICKTPUUCCKUX DJIEMEHTOB (B MPOTpaM-
Me oToOpakeHwe cxeM) u jnpyroe. Ilocnme mokanmuzarnum (BBIACICHUS)
IpeIMETHOM 00JIaCTH B HEW BBITIOIHACTCS KJIacCU(DUKAIUSA OOBEKTOB IS
BBIJICJICHUST OOIIUX CBOMCTB, MapaMeTpoB, IeWcTBUN. B pesynbrare (op-
MUPYETCSl TAKCOHOMUSI — CTPYKTypa B BHJIE€ J€peBa, KOTOpasi COCTOUT W3
KJIACCOB, CBSI3aHHBIX OTHOILLICHUSIMU HACJIEOBAHUA.

JIst m300pakeHM SJIEKTPUUECKUX 3JIEMEHTOB (IpeaMeTHasl 00-
JacTh) (parMEeHTOM TaKCOHOMHUHU MOJKET CIYKUTh CHUCTEMa KJIacCOB, MPHU-
BeeHHas Ha puc. 30.

HwkHuil ypoBeHb CHCTEMBI IPEACTABISIOT KJIACChI, OMUCHIBAIOIIIHNE
OOBEKTHI MPEIMETHOM 00J1acTH (11 HUX M pa3padaThIBaeTCsA Mporpamma).
Crnenyrouuii ypoBeHb B JaHHOM CJIy4ae MOKHO Ha3BaTh YPOBHEM IIPUMHU-
THUBOB: 3JI€Ch MPEACTaBIEHbI KJIACCHI, OMUCHIBAIOIIUE rpaduuecKue n300-
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paXEHHUS TMPOCTEUINX T'E€OMETpUYECKUX (Quryp. 3amblKaeT CHUCTEMY
cynep0a3oBbli Kjlacc MecTo, KOTOPBIM MpEeACTaBIIsSIET cOo00i HabOp Xa-
PAKTEPUCTHK, MPUCYIIHNX JT0OOMY TpauuecKkoMy N300paKeHHUIO.

Mecto

X, Y, Color

——

OKpyHHOCTE

Asize Ysiz

/

Radius

NMunua
Length

MpAMoyronsHUEK
e

nan lnua Tpaunc Aptotpanc  PeakTop BuIkNnKYaTenkb OnH
pr dropuartop popuatop

Puc. 30. Cucrema xiaccos:
X, Y — KOOpIMHATHI TOYKHU MPUBS3KH U300paxkeHus; Color — e€ 1BeT;
Length — qnuHa muHud; Radlus — paguyc OKPY»KHOCTH; Xsize H Ysize —
JIMHEUHBIE Pa3Mephl IPSIMOYTOJIBHUKA Ha COOTBETCTBYIOIIEH OCH KOOPAUHAT

Kak BUIHO W3 TaKCOHOMHUHU, OOIIME XAPAKTEPUCTUKU BBIHOCSTCS
B 0a30BbI€ KJIACCHI, MHAWUBUyATbHBIE KOHKPETHU3UPYIOT COOTBETCTBYIO-
muii 00bekT. TakuM o0pazom, Kjacc — 3TO CIOCOO MOJEIUPOBAHUS pe-
aJIbHOTO OOBEKTA MPEIMETHOM 001aCTH MM a0CTPAKTHOTO OOBEKTa CUCTEMBI
KJIACCOB.

JI71st 00BsIBIIEHHS KIACCOB B OOIIEM CIydae MOBTOPSIOT CXEMY KJlac-
COB (TaKCOHOMHMSI MTPEeIMETHOM 00acTr). CBSI3sIMU B HEU CITy>KaT OTHOIIIE-
HuUs HacienoBaHus. [Ipy 5ToM BeIeNsAeTCs Tapa KJ1accoB: 0a30BbINA U MIPO-
W3BOJIHEBIN.

[Ipon3BoJHBIN KJlacC HAcIeQyeT (MOJy4aeT B PACHOPSKEHHE) BCE
AJIEMEHTHI 6a30BOT0O Kjiacca, KpOME KOHCTPYKTOPOB M JecTpykropa. [Ipo-
U3BOJIHBIA KJIacC HMEET COOCTBEHHBIE OCOObIe MeTOAbl. OTHOIIECHUS
HacJeq0BaHUsA OOBIYHO MOKAa3bIBAET CTPEJIKA, HAIpaBiI€HHAsA OT 0a30BOTO
KJIacca K MPOU3BOTHOMY.

PexxuMbl 3alIUTHl 3JIEMEHTOB KJIacCa YCTAaHABIMBAIOT CHEM(pUKATO-
pBI 1OCTyTA:

e public — OOIIEAOCTYNMHBINA NEMEHT Kjlacca (He paclpoCTpaHsIeTCs

peXKUM 3aIuThl). JJaHHBIC 3JIEMEHTHI JOCTYIIHBI B JIIOOOM MecTe 00-

JIACTH BUJIUMOCTH O0BEKTA Kilacca,
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e protected — 3alUIIEHHBIN JIEMEHT. /JaHHbIE AJIEMEHTBI JOCTYIIHBI

TOJILKO B CaMOM KJiacce (COOCTBEHHBIM 3JIEMEHTAaM) U B IIPOU3BOJI-

HOM kJjacce. Cnernudukaropa protected B CTpyKTypax He ObLIO,

TaK KaK CTPYKTYPHbIC TUIIbI HE TOIICP>KUBAIOT HACTIEIOBAHUS;

e private — 4acTHBIN 3JIeMEHT. J[aHHbBIE JIEMEHTBI JOCTYIHBI TOJb-

KO B CaMOM KJ1acce.

OtHolleHUsT HaclenoBaHus GOPMUPYIOT TaKCOHOMHIO (CHUCTEMY
KJIACCOB) MpOrpaMMHOM cucTeMbl. Kaxkplil pa3 Hacae0BaHUE CBSI3bIBACT
IIPOM3BOJIHBIN KJIaCC M €IMHCTBEHHBIM 0a30BbIi (IIPOCTOE HACICAOBAHUE).
ba3oBbIil K1acC MOTEHIMAIBHO MOXKET MMETh HEOTPAaHMUYEHHOE KOJIMYe-
CTBO MPOU3BOAHBIX (puc. 31).

ba3oBblii Ki1acc IIpou3BoaHBIN KJIaCC

I10JI4 I10JI4

MCTOAbI MCTOAbIL

Konctpykrop(s)

Jlecmpyxmop

TOJIS
METOIEI

/
Hacnenyemas yacTs / Konctpyktop(sl)

CoOcTBeHHas: 4acTh Hecmpyxkmop

Puc. 31. Cxema HaciieqoBaHUA

0O6v568/1€HUEe HAC/1e008aAHUA

HacnenoBanue Bcerga OOBSBISETCS CO CTOPOHBI IMPOW3BOJIHOTO
KJIacca, MO3TOMY K MOMEHTY OOBSBICHHUS IIPOU3BOAHOTO 0Oa30BBIM Kilacc
JOJDKEH OBITh YK€ OOBSIBJICH.

OmnepaTop OOBSBICHHS MPOU3BOJHOIO Kilacca MMEET CJICIYIOIIHMA
coctaB (puc. 32).

class WNmsallpousBoaHoroKnacca : MMmsaBasoeBoroKmacca
{ < Ter mpomsBOAHOTI'O KJacca>..};

A > B

4
O

C

Puc. 32. [IpumMep HaciaegoBaHUs B CUCTEME U3 YETHIPEX KIIACCOB
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[Ipumep 0OBbsIBIEHUS HACIEOBAHUS I CUCTEMBI KJIACCOB puUcC. 32:

class A {anemeHmsi knacca A};

class B : A {ss1emeHmsl knacca B};
class C : A {ss1emeHmvl knacca C};
class D : B {ssemeHmvl knacca D};

KoHcmpykmopbl npou3800HbIX U 6A308bIX K/1ACCO8

[{enpro HAcAEAOBAHUS SBJISCTCS TOJYYSCHUE MPOU3BOJIHBIM KJIACCOM
B CBOM COCTaB dJIEMEHTOB 0a30BOro kiacca. PeamusyeTrcss 3Ta BO3MOXK-
HOCTh B MOMEHT CO37aHUsI 00bEKTa (IK3EMILISIpa) TPOU3BOJIHOTO Kiacca.
[Tomyuaercs, 9To 1 3/1eCh HEOOXOAUMA JIESITEIHPHOCTh KOHCTPYKTOpa 0a30-
BOTO KJIacca: UMEHHO KOHCTPYKTOP BBITIOIHSIET Mamepuaiu3ayuro TUTA.
O4eBUIHO, YTO MPU YHUUTOKEHUH OOBEKTa MPOU3BOJAHOrO KJlacca MOHA-
JOOUTCSt OCBOOOXKACHHE MaMSTH, HO 3TO BBIMOIHIET cOOpIIMK Mycopa (GC).

BbI30B KOHCTpYKTOpa 0a30BOT0 KJIACCOB MOXKET OBITH OCYIIECTBIICH
KaK SIBHO, TaK M aBTOMAaTHYECKU. B cieayromiemM npuMepe mporucxXoauT aB-
TOBBI30B KOHCTpYKTOpa 6a3oBoro kjacca (puc. 33).

D Dplus

Puc. 33. Cxema HaciienoBaHus ISl CIECIYIOIIETO TpUMepa

namespace Class?
{

class D

{
public D() {Console.WriteLine("Cosgaw D") ;}

}
class Dplus : D

{
public Dplus() { Console.WriteLine ("Cosgawo Dplus"); }

static void Main()

{
Dplus obj = new Dplus();

}

Cospaio D |
Cozgaw Dplus|

BriBog Ha KOHCOJb CBUJIETENIHCTBYET 00 OCYIIECTBIEHHOM aBTOBBI-
30B€ KOHCTPYKTOpa 0a30BOro kjacca D ISl CO3JIaHUSI HACJIeTyeMOW 4acTu
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o0beKkTa obj. Metoa Main MOXHO pa3MeliaTh M B IMPOU3BOJHBIX KJIaC-
cax. IlpuBenéHnas cxema HacleIOBaHUs IS 3TOoro mpumepa (puc. 33)
He BrojiHe TouHa. B si3bike C# 1110001 TUI SBISETCS NPSAMbBIM WM HENPSIMbIM
HACIIETHUKOM OT CyIep0a30oBOro kjacca object, 4To JErko MpOBEPUTH,
€CJIM BBITIOJIHUTH HEOOJbIIINE U3MEHEHUSI B METOJe Main mpeablAyIiero
npuMepa:

static void Main()

{

Dplus obj = new Dplus() ;

Console.WriteLine (obj.ToString()) ;//BHaunT ToString
y obj ecTn!

Console.WriteLine (obj.GetType());// n GetType Toxe!
}..

Cozgaw D
Cozpaw B
Class7.Dplus
Class7.Dplus

MeTom0B B Kiacce object BCero cemb, HO HamOOJIee YacTO HC-
IIOJIB3YIOTCSL ~ YETBIPE: Equals, Finalize, GetHashCode,
ToString. IlocKOIbKY 3TH METOABI UMEIOTCS B JIFOOOM OOBEKTE, IO-
CTOJIbKY OOBIYHO MX Ha CX€Max HacjeIO0BaHHUS HE MOKa3bIBAIOT, KaK U Ca-
MO HaclieJIoBaHue OT KJjlacca object (puc. 34).

.
obj
J A
HenocTymHoe mone  —F== v -o oo
YHacemoBaHHAs YacTh <
B
protected 30Ha —p a
N
(&
CoOCTBEeHHAS 4acTh
Dplus() ;
sum;

Puc. 34. Cxema 00BbeKTa 0bj

JloTIOTHUTENIbHBIE BO3MOXKHOCTH TIPEIOCTABIISIET SBHBINM (HETocpe-
CTBEHHBII) BBI30B KOHCTPYKTOPOB 0a30BOr0 Kjacca (€Ciid OHU IMeperpy-
KEHBI; €CIIU HE TMEePErpy’KEeHbl, TO CMBICJIA BbI3bIBATh HET — aBTOBBI3OB
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oynet B m000M ciydae). B otnuune ot C++, B si3bike C# miepes; BHI30OBOM
COOCTBEHHOTO KOHCTPYKTOpPA B MPOU3BOJHOM KJIACCE MOXKET OBITh BBI3BAH
KOHCTPYKTOP TOJIbKO HEMOCPEJCTBEHHOTO 0a30BOro kKjacca (C MOMOIIbIO
BCTPOCHHOT'O UMEHU base).

PaccMoTpuM cxemy HacjelIOBaHMS, TaKKe COCTOSIIYIO W3 JBYX
kiaccoB D v Dplus. B oTiauumne ot npeablayliero npumepa (CM. mocie-

HUM Ha c. 134), 0a30BBIM KjacCc MMEET MEepPerpyKEHHBIH KOHCTPYKTOP,
KOTOPBIN SIBHO BBI3BIBACTCS MEPE/] HauajaoM JICUCTBUS COOCTBEHHOT'O KOH-
CTpyKTOpa Kjtacca Dplus:

namespace Class8

{

class D
{
int A;
protected double B;
protected int a//sammnéHHOE CBOMCTBO AJISI BaKPHTOIO
nonss A
{ get { return A;}
}
public D(int a, double b) { A = a; B = b;}
}
class Dplus : D
{
double C ;
public Dplus(int a, double b)
:base (a+l, b+2)//daxTnueckm - sro D(a+l, b+2)
{
C=Db+ 3;
}
public double sum

{
}

get { return a + B + C; }

}

class Program

{

static void Main()

{
Dplus obj = new Dplus(1l,2);
Console.WriteLine (obj.sum) ;
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KpoMe BbI30Ba KOHCTpyKTOpa 0a30BOro Kjacca, KIHOYEBOE CIOBO
base MoOXeT OBITh MCIOJIB30BAHO JIJIS JIOCTyIHa K CKPBITBIM WJIH Tepe-
onpeaeIEHHBIM 3JIeMeHTaM (METO/Ibl, CBOMCTBA) 0A30BOTO KIiacca.

Crnenyromnuii IpuMep CBUACTEIBCTBYET O TOM, YTO OJIHAK/IbI Ha3HA-
YCHHBIN PEKUM 3aIlUTHI JIEMEHTa OCTAaéTCsl HEM3MECHHBIM BO BCEX TIPOM3-
BOJHBIX KJIaCCax BHE 3aBUCUMOCTH OT KOJIMYECTBA LIETIOYEK HACJIETOBAHUS

namespace Class9

{

class D

{
int A;
protected int a
{ get { return A; } }
public D(int a) { A = a;}

}
class Dplus : D

{
public Dplus(int i) : base(i + 1){ }

}
class Dplusplus : Dplus

{
public Dplusplus(int i) : base(i+2) {}
public double sum { get { return a ; } }
static void Main()

{
Dplusplus obj = new Dplusplus(1l) ;
Console.WriteLine (obj.sum) ;

}

B koHconpHOM OKHE pesyisbTar 4. B manHOM ciydae knacc Dplus
BBITIOJIHWJI POJIb CBOETO POJIa MOCPEIHUKA ISl IEpPEAayu MoJisl A U CBOM-
CTBa a OT Kjiacca D kimaccy Dplusplus.

CmamuuecKue 371eMeHmMbl 8 npouseoanblx Kaaccax

[IpaBuio €IMHCTBEHHOCTH CTATHYECKUX ITOJICH COXPAHSETCS M IMPH
WCITOJIb30BAaHUH HACJIeI0BaHUA. B ciaeayromemM npuMepe CTaTHIecKoe Mo-
je, oObsIBJIEHHOE B 0a30BOM Kjacce D, OCTaeTCS TaKOBBIM U JJISI TIPOM3-

BOJHOTIO KJj1acca Dplus:
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namespace Class9 1
{
class D
{
protected static int Counter;
public D() {Counter++;}
static public int GetCounter () { return Counter; }
}
class Dplus : D
{
public Dplus() { Counter++; }
}
class Program
{
static void Main()
{
D obD = new D();
Console.WriteLine ("1 :{0}", D.GetCounter());
Dplus obDp = new Dplus() ;
Console.WriteLine ("2 :{0}", D.GetCounter());
D obD1l = new D();
Console.WriteLine ("3 :{0}", D.GetCounter());
Dplus obDpl = new Dplus();
Console.WriteLine ("4 :{0}", D.GetCounter());
}

= W=
O oW =

Pe3ynbTaThl B KOHCOJIBHOM OKHE CBUACTEIBCTBYIOT O TOM, YTO ITOJIC
Counter obmiee g BCEX YEThIPEX 0OBEKTOB.

Ckpbimue Hacs1edyembiX 371eMeHmMo8

B HEKOTOpBIX CUTyaIusaX B MPOU3BOJIHOM KJIacCE HEOOXOAUMO 3aMe-
HUTh HACJIENYEeMbIM 3JE€MEHT COOCTBEHHOW peanuzarueid. Cnenatb 3TO
MOKHO U C MOJIEM, U C METOJIOM.

3amenieHue MOXKET ObITh BHIIMIOJIHEHO OJTHUM U3 JBYX CIIOCOOOB:

® C MOMOIIIbI0 MOJIUUKaTOpa new (B JTaHHOM CITydae KIOYEBOE CIIOBO
new, paHee U3BECTHOE KakK OIepallys, BRICTYMAET B POJid MOU(rKa-
TOpa). ITO MAKCUMAJIBLHO MPOCTON CIOCOO 3aMEIICHHsT HACIIEyeMOro
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3JIEMEHTa U Jlajiee OyAEeT Ha3bIBaThCS ckpvimuem (WU coKpbimuem).

B manHOM cilydae HE BaXHO, YTO CKPBIBAETCS — METOJ, CBOWCTBO

iy none. He uMerot 3HaueHus Kakue-m00 XapaKTepUCTUKU CKPbI-

BAEMOTO BJIEMEHTA;

e C noMoIIbl0 MoaupukaTopa override (AOCIOBHO omMmeHsAmb, aH-
Hynuposams). Ha3zplBaeTCsi OH epeonpeieIEeHHEM U CBSI3aH C LEJIbIM
HaOopoM ycioBHil. Bo-mepBhIX, 3aMelaromuii 1 3aMeHsIeMbIi dJie-
MEHTBI JIOJIKHBI ObITh OJIHOTO TUIA. BO-BTOPBIX, €CIIM OHU — METO/IbI
WM CBOWMCTBa, TO JOJKHBI COBHajaTh CUTHaATypbl. M, HakoHeI,
B-TPEThUX, B 0a30BOM KJIacce Takasl 3aMeHa JOJKHA OBbITh paspeliie-
Ha Moau(uUKaTOpoM virtual (8o3moorcHbll, nomenyuanvroiti). Ha
omnepaluu nepeonpedenens HACIETYEMbIX 3JIEMEHTOB OCHOBAaH Me-
XaHU3M MoJuMoppusma.

B cienyromem npuMepe 1EMOHCTPUPYETCS COKPBITHUE TOJISI U CBOM-
CTBa. 3/1€Ch B MPOM3BOJHOM KJIACCE COAEPKATCA DJIEMEHTHI, Ha MEPBBIN
B3IUIsI, 1yOaupytoiue u nosie (A), 1 CBOMCTBO (a):

namespace ClasslO0

{ class D { int A =1;

protected int a { get { return A; } }

}
class Dplus : D

{

int A = 10;

public int a { get { return A; } }
static void Main()

{
Dplus obj = new Dplus() ;
Console.WriteLine("{0}", obj.a);

}

TpaHcisinus mpuMepa MPOXOAUT C MPEAYIPEKICHUEM, IPU 3AITyCKE
Ha BBINOJHEHUE BIOJIHE OXKHAAEMO BBIBOAMUTCS 4uciao 10 Ha KOHCOIb.
TpaucasaTop npeaynpexaacT CaeayommumM o0pa3oM:

'Class10.Dplus.a' hides inherited member 'Class10.D.a'. Use the new
keyword if hiding was intended (B nepesoge: 'Class10.Dplus.a’ ckpbiBaeT
yHacnenoBaHHbIM aneMeHT 'Class10.D.a'. Wcnonb3ynte KO4eBOE ClOBO
new, ecnn CokpbIThe 6bl10 He0bXoANMbIM)
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[TpencTaBiastoT HHTEPEC OTBETHI HA CIETYIOIINE BOIPOCH:

® [0YEMYy TPAHCIATOP MPEAYNPEXKIaeT MPO COKPHITHUE CBOWCTBA a
¥ HUYETO HE TOBOPUT PO COKPHITHE TOJIA A;

® yTO JAET UCIIOJIb30BAHUE NEW, PEKOMEHAYEMOE TPaHCIATOPOM;

® YTO MPOUCXOAUT C YHACIICJOBAHHBIMH HJIIEMEHTAMH, €CIIU UX CKPbI-
BalOT COOCTBEHHBIE AJIEMEHTHI?
Hauném c mnocnennero Bompoca. I[locnme HeOomnblIol nopadoTKu

npuMepa, CBSI3aHHOW ¢ U3MEHEHUEM CBOMCTBA & IPOU3BOJIHOTO Kiacca,

public int a { get { return A + base.a; } }

B OKHE BBIBOJA IOJIy4yaeM 4YucCI0 11, 4TO CBUIAETEILCTBYET O NpuUcCym-
cmeuu B YK3EMILISIPE MPOU3BOIHOTO Kjlacca yHACIETOBAHHBIX 3JIEMEHTOB,
KOTOpbI€ OBLIA CKPBITHI COOCTBEHHBIMHU.

YTo0OBI OTBETUTH Ha MEPBBIM BOMPOC, OOpaTUMCS K CXeMe 0O0bEKTa
(puc. 35).

TpaHcasiTop HUYEro He TOBOPUT MPO COKPHITUE HACIETYEMOTO TOJIS
A, TaK Kak OHO HEJOCTYITHO, B TOM YMCJI€ U B MTPOU3BOIHOM Kjacce. Eciu
nepena mojeM A IMOMECTUTh, HalpuMep, MoaudukaTop protected, 1mo-
JYyYUM aHAJIOTUYHOE MPEIynPEekKICHUE Ha €ro CUET.

.

obj

VHaciaeqoBaHHas { Henmocrynnoe mone —fF=-----------------

4acTb
protected3oHa —» a

\

CoOcTBeHHas 4yacTh

Puc. 35. Cxema o06bekTa s mpumepa Class10

Tenepb 100aBUM new B CTPOKY, B KOTOPOU OOBSIBISETCS CBOMCTBO a
B [IPOM3BOJHOM KJIaccCe.

new public int a { get { return A + base.a; } }
Tpancusius nocae 3Toro NpoxXoauT 0e3 MpeaynpexaeHui, 1 ynucio 11 Ha

DKpaHE CBUIETEILCTBYET O TOM, YTO HHUYEro HE H3MEHWJIOCh. BBIBOI:
TPAHCIATOPY BaAXKHO YOCIUTHCS, UYTO COKPHITHE OBLIIO CIEIAHO OCO3HAHHO.
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OOGpartiieHre ¢ MOMOIIBI0O base K COKPHITHIM dJieMeHTaM 0a30BOTO
KJlacca JOMYyCTHMO TOJIbKO Ha OJHOM IIEMW HAcCJEJOBaHMS, HaIpuMeED,
KOHCTPYKIIHUA base . base . VMg yKe HEIOIIyCTHMA.

Crenyromuil npuMep JAEMOHCTPUPYET NEPEKPHITHE HACIEILYEMOTO
METOJa:

namespace Classl0.1

{

class D
{
public string GetName () {return "Kmacc D";}
//virtual mer!!
}
class Dplus : D
{
public new string GetName () {return "Kmacc Dplus";}
public string GetName2 ()
{
return base.GetName () + "->" + GetName() ;

}

static void Main|()
{
Dplus obj = new Dplus();
Console.WritelLine (obj.GetName()) ;
Console.Writeline (obj.GetName2()) ;

Knacc Dplus
Knacc D->Knacc Dplus

ITepexpriTe B knacce Dplus Mmerona GetName OCYIIECTBIAETCH,
XOTs1 0a30BBIM KjlacCc D HEMOCPEACTBEHHO 3TOr0 HE paspemal (HeT MOJIU-
¢ukaTopa virtual). B Hamem npumepe TUI U CUTHATypa MEPEKpPbIBaIO-
1IEr0 METOJIa COBIIAJAIOT C AHAJIOIMYHBIMU ITapaMeTpaMU OPUTMHAIBHOIO
METO/Ia, B OOIIEM CJIydyae OHU MOTYT OBITh Pa3JIMUHBIMHU.

[Ipumep Ha nepeKpbITUE MOJIA:
namespace Classyl0.2

{

class D
{ protected int A = 1;
public int GetA() { return A;}
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}
class Dplus : D

{
public new float A = 10.5f;
public new float GetA() { return A + base.GetA(); }
static void Main()
{
Dplus obj = new Dplus();
Console.WriteLine("{0}", obj.GetA())
Console.WriteLine("{0}", obj.3);

Pa3znunia B 3HaYEHMAX MOJYYEHHOTO pE3yJibTaTa KOCBEHHO CBHJE-
TEJbCTBYET O HAJIMUUM TIEPEKPHITOTO OIS, TaK KaK HAMPSMYIO K HEMY 00-
PaTUTLCS HEBO3MOKHO. THIT MEepEKPHIBAIOIIETO IMOJIS TaKKe€ MOXKET OBbITh
IIPOU3BOJIbHBIM.

Crenyromuil mpuMep MNpeACcTaBiIsieT HACJIEJ0BaHUE, CBOMCTBA, KOH-
CTpYKIIMU base u this, a TakKe CKPBITUE HACIICAYEMBIX SJIEMEHTOB.

namespace classl0_3
{ class A
{ protected int Fa;
protected A(int a) {Fa=a;}
protected A(): this(1l) {Fa++;}
protected int fa
{
get { return Fa--; }
set { Fa -= value; }

}

class B : A
{ int Fb;
public B() : base(3) { Fb = 2 * Fa; }
public B(int b) { Fb = 2 * b; }
public new int fa ({
get{ return Fb + base.fa; }
set{ base.fa = Fb -= wvalue; }
}

static void Main|()

{
B bl = new B(),
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b2= new B(bl.fa),

b3= new B ( b2.fa =3 ) ;
Console.WriteLine("{0} ", bl.fa);
Console.WriteLine("{0} ", b2.fa);
Console.WriteLine("{0} ", b3.fa);
Console.WriteLine("{0} ", b2.fa);
Console.WriteLine("{0} ", bl.fa);

= = O M 0

CxeMa 00BbEKTOB C U3MEHEHUSIMU MO XOJIy BBIMOJHEHUS TPOTPAMMBbI
MoKaszaHa Ha puc. 36.

MName
= @ hl
= ¥ base
H fa
wFa FEN0
2 fa

& Fh b
= @ b2
= & base
' fa
# Fa .2 A3 4715
£y
& Fb 48715
= @ b3
= ¥ base
H fa
o Fa .2
o fa
& Fb ]

Puc. 36. Cxema 00bEKTOB IIpUMEpa

IlepeonpedesieHue HacsiedyembiX 3/1eMEHMO08

[lepeonpenenenrie MeToA0B 0a30BOTO Kilacca peaiu3yeT MOJIUMOP-
¢bu3M B rpaHUIIAX TAaKCOHOMHUHU THUMA. 3a4€M 3TO HYXKHO, OyJeT o0Cyx-
JaThCs Aajee, a celyac — 0 TOM, KaK 3TO CAEaTh.

JIx000i TPOM3BOAHBIN KJIACC MOXKET nepeonpedeiums METOJ WIH
CBOMCTBO 0a30BOro Kjacca, e€ciii B 0a30BOM OHH OBLIN OOBSIBICHBI C MO-
nudukatopoM virtual. B mpousBoAHOM Kjacce MNepeonpeacieHne

142



TOJDKHO HAaYMHATHCS ¢ MoaudukaTtopa override W aOCOMIOTHO TOYHO
COOTBETCTBOBATH TUITY U CUTHATYPE 3aMEHIEMOr0 METO/1a.

ITycte y witacca D OCTaHETCA TOJBKO METO, BO3BPAILIAOIIMNA €r0
UM, a Ki1acc Dplus €ro nepeonpeacinT:

namespace Classll

{ class D
{public

}
class Dplus : D

{public override string GetName () {return "Kmacc Dplus";}
static void Main()

{ Dplus obj = new Dplus();
Console.WritelLine (obj.GetName()) ;
}

b}

virtual string GetName () {return "Kmacc D";}

B okne ¢pasza Kimacc Dplus.

W mnocne mnepeompenenaceHuss METOA 0a306020 Kiacca OCTaércs

B COCTaBE IMPOU3BOJAHOrO, HO JOCTYN K HEMY JOJKEH OBITh YTOUHEH
C IOMOIIBIO KOHCTPYKIHUH base:

namespace Classl2

{ class D

pubiic virtual string GetName () {return "Kmacc D";}
%lass Dplus : D

public override string GetName ()

{return "Kinacc
Dplus";}

public string GetName2 () //emé ommH MeTOR
{

return base.GetName ()+"->"+GetName () ;
/ /nepeonpenenéHHI METON

}

static void Main()

{
Dplus obj = new Dplus();
Console.Writeline (obj.GetName()) ;
Console.Writeline (obj.GetName2()) ;

4

Knacc Dplus
knacc D->Knacc Dplus
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OO6paTiM BHUMaHHUE Ha TO, YTO base MOXKHO HCIOJb30BaTh TOJIBKO
U3 9K3EMNIAPHBIX METOJIOB, HAMPSIMYIO — OT UMEHU 00bEKTa — HEJb3s!

Hcnonb3oBaHue B oneparope MepeornpeesieHus MeToia Moaudurka-
TOpa sealed 3ampemiaetr nepeorpencIeHue JaHHOIO0 METOJa BHU3 MO
nepapxuu HaciienoBanus. OObsBICHUE KIacca ¢ JaHHBIM MO (PUKATOPOM
3anperraeT eMy UMETh IPOMU3BOTHBIE.

Iloaumop¢hHoe nosedeHue npou3800HbIX K/AACCO8

Bosiee rimybokoe ucmolib30BaHUE MOJMMOp(PU3Ma B rpaHMIlaX THUIIA
(cIOCOOHOCTH U3MEHSATh WUJIM aJallTUPOBATh MOBEJICHUE B 3aBUCUMOCTU OT
HEKOTOPBIX YCJIOBHUM) 00ECIIEYMBAET MCIOJIb30BAHUE BUPTYAIbHBIX METO-
noB. CJIOBO «BUPTyaJbHBIN» 00pa30BaHO OT JATUHCKOTO Virtus — TMOTEH-
[MaJbHbINA, BO3MOXHBIM. Monudukaropom virtual oTMeUarOTCs
METO/bl, KOTOPBIE MOTECHIIMAIBHO MOTYT OBITh MEPEONPEACIICHbI B MPOU3-
BOJHBIX Kjaccax. Takum o0pa3oM, MpaBUIIbHEE TOBOPUTH O CUCHIeMe BUP-
TyaJdbHbIX (YHKIMNA, HAayajgo KOTOPOM HAXOJUTCS B KOPHEBOM Kjacce
HEKOTOPOU HEPAPXUU THUIIOB.

JIro0o¥ KJ1acc, KOTOPBIM paclosioKeH BHU3 MO UEpAPXUU OT 0a30BOT0
KJlacca, MMEIOIIEro MeToJl ¢ Moaudukaropom virtual (B pexume
public wim protected), MOXKET MOCTYIHUTh C 3TUM METOJIOM CIICIy-
IOINM 00pa3oM:

® HUYETO HE JIeJIaTh U TEM CaMbIM YHACJE€J0BaTh 0a30BYIO peaiu3a-
IO,

® [IEPEONPEACIUTh METO/I, UCIIOJB3Ysl MoJupukaTop override;

® [EPEKPHITH METO/I, UCTOJIb3YsI MOJUPUKATOP NEW.

OnbIT UCIOJIB30BaHUS 3TOTO0 MEXaHM3Ma ykKe ObLI (CM. MpUMEp CO
c. 116). B cynepbazosom knacce object UMEITCS BUPTyalbHbIE 00IIIe-
JTOCTyIHbIE MeTOoAbl GetType () U ToString (), KOTOPbIE MOTYT OBITH
NEPEOnpPeICTCHbI B TIOOOM IMOJIb30BATEIBCKOM THUIE. BaXkHO OTMETUTH, YTO
UX MOXXHO U He nepeonpeoensamv, U TOrJa OHM BO3BpALIAIOT CTPOKY, CO-
JEpKAILYI0 TTOTHOE UMs TUIA. ['OBOPSIT, YTO B 3TOM CIy4yae BUPTyalbHbIE
METO/IbI COXPaHSIOT (YHKIIMOHATBHOCTH OA30BOTO KJ1acca.

[Ipoctoit mnpumep mnoaumopduszma (puc.37) pazpaboTaeM s
HECKOJIbKO YCEYEHHOM TAKCOHOMHMHU THUIMOB TpadUUeCcKUX H300pakeHUN
(m7s mpocTOTHI TIOKa 6e3 Color).
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Mecto

Muuna OKpY#HOCTD MpAanoyronsHUK
Length Radius Xsize Ysize

Puc. 37. CokpaniéHnasi TakCOHOMUS

JlobaBuM B Ki1acC MecCcTO METOJ, BO3BpAIAOIIWA CTPOKY C Ha3Ba-
HUEM THUIa 00BEKTa U 3HAUYCHHUH ero XapakTepucTuk. Ecim Habop xapax-
TEPUCTUK OTPAHUYMUTH MOJIMUA KOPHEBOTO KJIACCA, TO HE HYKHO HUKAKOU
CHUCTEMbI BUPTYaIbHBIX (DYHKITHAH:

namespace 3neMeHTH1

{

class MecToO
{
int X,Y;
public MecTo (int x,int y) {X=x; Y=y;}
public string type() { return String.Format
("MecTo: X={0}, Y={1}", X, YY), }
}
class Jimauss : MecToO
{
int Length;
public Jimama (int x, int y, int length)
base(x, y) { Length = length; }
}
class OxpyxHOoCTB : MecTo
{
int Radius;
public OxpyxHocTk (int x, int y, int radius)
base(x, y) { Radius = radius; }
}
class IIlpsMoyrosnbHMK : MecTo
{
int Xsize, Ysize;
public I[IpsIMOYT'OJIBHMK
(int x, int y, int xsize, int ysize) :
base(x, y) { Xsize = xsize; ¥Ysize = ysize;}
static void Main()
{
MecTo[] mass = {new MecTo0(10,10),
new Jinumusi (15,15,15),
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new OxpyxHocTs (20,20,20),
new [IpsimoyroneHmuk (25,25,25,25) };
foreach (MecTro i in mass)Console.WriteLine (i.type())

}

Mecto: X=10, ¥=10
MecTto: X=15, ¥=15
MecTto: X=20, ¥=20
MecTo: X=25, ¥=25

BbiBOJI HA KOHCOJIb TTOATBEPKAACT HACIIEIOBAHUE type BCEMU MPO-
U3BOJIHBIMH OT MeCTO KJIaccaMu, HO caM Io cebe MajiouH(pOpMaTUBHBIN
U T/IE-TO JIaJK€ HEMPABWIbHBIN (CTPOUKHU CO BTOPOU IO YETBEPTYIO).

B paccMoTpeHHOM TMpuMepe MCHOIb3YyeTCs €II€ OAUH acleKT OmHO-
wienutl MeXJy 0a30BBIM W TMPOU3BOJHBIM KJIACCOM: THI MPOW3BOJIHOTO
KJ1acca BCEr/ia U HEeSIBHO MOJKET ObITh MpeoOpa3oBaH B TUIT 0A30BOT0 KJlac-
ca, B TOM YMCJIE U B TUI JIIOOOT0 HEMmpsMoro 6a3oBoro kjaacca. B manHom
mpuMepe 3TO MPeoOpa30BaHKE BBITIOJHICTCS KaXKIbIH pa3 MpPU COXpaHe-
HUU ajpeca KOHKPETHOTO OOBEKTa B MACCHBE mMass CCHUIOK Ha KJacc
MecTo. MaccuB mass MOHO OOBIBUTH JaKE€ TUIIOM object

object[] mass = ...

[Ipu »TOM Huuero He wu3MeHuTca. OaHako TMMOA00HAs —omeparus
¢ foreach He TPOUAET: UTEPATOP 1 JOIMKEH UMETH TUII MeCTO.

VY CII0)KHUM 3aJady: MyCTh METOJ type BO3BpallaeT Ha3BaHUE TUIA
00BEKTA U €ro AKCKIIFO3UBHBIC XapaKTEPUCTUKU. J[J11 3TOTO mpexke BCero
METOJ t ype B KOPHEBOM KJlacce HEOOXOAUMO cliejaTh BUPTYaIbHBIM. 3a-
TEM C MOJIUPUKATOPOM override B MPOU3BOAHBIX KJIaccax OMPEACIUTh
HOBBIM BAPHUAHT 3TOT'0 METOAA:

namespace 3JIeMeHTH2

{

class MecTO

{
int X,Y;
public Mecro (int x,int y) {X=x; Y=y;,}
virtual public string type()

{ return String.Format ("MecTo: X={0}, ¥Y={1}", X, Y);}
}
class Jimuuss : MecTO

{

int Length;

public Jimama (int x, int y, int length)
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base(x, y) { Length = length; }
override public string type()
{return String.Format ("Jluamsa: Length= {0}", Length);}

}

class OkpyxHOCTB : MecTo

{

int Radius;
public OxpyxHocTk (int x, int y, int radius)
base(x, y) { Radius = radius; }
override public string type()
{return String.Format ("OxpyxHocTk: Radius= {0}",
Radius) ;}
}
class [IpssMoyrosabHMK : MecTo
{
int Xsize, Ysize;
public [IpssMOYI'OJILHUK
(int x, int y, int xsize, int ysize)
base(x, y) { Xsize = xsize; Ysize = ysize;}
static void Main()
{
MecTo[] mass = {new MecTo0(10,10),
new Jinaus (15,15,15),
new OxpyxHocThk (20,20,20),
new I[lpsmoyronwnuk (25,25,25,25)};
foreach (MecTo i in mass)
Console.WriteLine(i.type())

}
}

MecTo: X=10, ¥=10
MiHKA : Length= 15
OkpyxHocTh: Radius= 20
Mecto: X=25, Y=25

[TockonpKy B JaHHOM MOpUMEpPE HE MEepeomnpeAcii€éH MeToi type
B KJIacce [IpsMOyTOJIbHMK, TMOCTOJBKY ISl HETO OCTaJlach peaau3aiius
0a30BOro Kiacca (mociaeHss CTpOKa OKHA).

[losichum oTiuuusa B mepeomnpeneneHuu (override) U COKPHITUU
(new) 0a30BO# peanu3alu BUPTYaJIbHOIO METOJia OTHOCHUTENIBHO ITOJIH-
MOpP({HOTO MOBEICHUS THUIIA.

JloGaBuM B cucTtemy €€ oJuH Kiacc — TpaHchopMaTop — cpa3y
C epeornpeeneHuemM Meroaa type (puc. 38).
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OKpy®HOCT NpAnoyronsHUK

NMuuna
Length

Tpancdpopuarop

Radius Xsize Ysize

(- Delta

Puc. 38. Cucrema KJ1accoB mmociie 100aBIeHUs
KJ1acca TpaHchopMaTop

class TpauncbpopmaTop : OKpPYyXHOCTB

{

int Delta;
public TpaucdopmaTop (int x, int y, int radius, int delta)

base (x, y, radius)
{ Delta = delta; }
override public string type()
{return String.Format ("TpancbopmaTop: Delta= {0}", Delta) ;}
}

ITepeonpenenum t ype B Ki1acce [IpsaMOy T'OJIbEHMK U U3MEHUM Main:

MecTo[] mass = { new MecTo (10,10),
new Jinmaus (15,15,15),
new OxpyxHocThk (20,20,20),
new I[Ipsmoyroaenuk (25,25,25,25),
new Tpaucéopmarop (30,30,30,5)
};

MecTto: X=10, Y=10

fMMMHKA: Length= 15

OkpyxHocTe: Radius= 20
NpaMoyroneHHK: Xsize= 25 Ysize= 25
TpaHceopMaTop: Delta= 5

B ciyyae xorna B kitacce OKpyXHOCTB BMECTO

override public string type() {..}
IIPUCYTCTBYET

new public string type(){..}

TpaHCHATOp PpuKcupyeT omuoKy co ciaeayronieit GopmMyIUupoBKOM
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'SnemeHTEI3 . TPaHCcpopmaTop. type () ' He moxcem  OMMEHUMb
HACle008aHHbILL dNlemenm ' SiaeMeHTES . OKPYXHOCTE . type () ', nomomy umo
29Mom djleMeHm He ommeyen Kak virtual, abstract ua override.

MoaudukatopoM abstract oTMeUYalOTCs METOMbl, KOTOpbIE IO
CBOCH MpPUPOAE TaKXKe SBISIIOTCS BUPTYyalbHBIMH, HO B CBOEM Kiacce
HE UMEIOT pealu3aluul (B JAPYTUX S3bIKAX OHU HA3BIBAIUCH YUCHIBIMU
sUPMYANbHbIMU  Memooamu). AOCTPaKTHBIMHM MOTYT OBITh M KJIACCHI,
KOTOpPbI€ M3HAYAJIBHO HE MpEeIHA3HA4YECHBI JJISl CO3JaHUs SK3EMIUISIPOB, a
UCIIOJNIb3YIOTCS TOJIBKO B CUCTEME HaclieoBaHusi. MlHade roBopsi, cucrema
BUPTYAJIbHBIX METOAOB type Ha mMoauduKatope new B Kiacce OKpPyxX-—
HOCTBL MpepbiBaeTca. Bbixoa 37ech oJMH: B kjacce TpaHchopMaTop
UCIIOJIb30BAaTh COKPBITHE C MOMOIIBI0 new. Ho B 3TOM ciydae cuctema
BBI3OBET I O00BEKTa KIAaCCOB OKPYXHOCTHL M TpaHcbhbopMaTop 3K-
3eMIUISIP BUPTYAJIIbHOTO MeTojAa 0a30Boro kiacca MecTo. UToOBI BOC-
MOJIb30BaThCs (PYHKIIMOHATBHOCTHIO COOCTBEHHBIX METOJIOB t ype B KJlac-
cax OKpPyXHOCTE U TpaHchopMaTop B Main-MeToJ B CaMblii KOHEI]
100aBUM JIBE UHCTPYKIIUH:

Console.Writeline ( ( (OxkpyxHOCTE)mass[2]) .type()) ;
Console.Writeline ( ( (TpaucboopmaTop)mass[4]) .type()) ;

MecTo: X=10, Y=10

TiHKA : Length= 15

MecTo: X=20, Y=20

[lpaMoyronbHUK : Xsize= 25 Ysize= 25
MecTo: X=30, ¥Y=30

OkpykHocTh: Radius= 20
TpaHceopHaTop: Delta= 5

ConepxrMoe KOHCOJIBHOTO dKpaHa IMOCJe 3alycka Ha BBIMOJHEHUE
MIO3BOJISICT CJIeTIATh CIACAYIOIITUE BHIBOIBI:

e B MOJUMOPGHBIX BbI30BaX (B TaHHOM MpumMmepe B nukie foreach)
1711 OOBEKTOB KJIACCOB OKPYXHOCTEL M TpaHchopMaTop UCHOJIb-
3yeTcs MeToJ 0a30BOro Kiacca MecTo, Tak KaKk CBOMX peallu3aluid
OHHU UMETh HE MOTYT;

® MOXKHO 3aCTaBUTh pabomamb U COOCTBEHHBIE METOAbl type B K-
3eMIUIsIpax KIaccoB OKpPyXHOCTH M TpaHchopmaTop (nBe
MOCJIEIHNE CTPOKH), HO K MOTUMOP(HU3MY 3TO YK€ HUKAKOTO OTHO-
IICHUST HE UMEET — JIJIA ATOTO CCHUIKY MPHUXOIUTCS SBHO MPHUBOJIUTH
K TpeOyemMoMmy THITY.
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Eciu mnepeonpenenuth B MNPOU3BOJHOM Kjacce (C IMOMOIIBIO
override) MOXHO TOJIBKO Memoobl, TO EPEKPHITH (C MOMOIIBIO New)
MO>KHO H TIOJIS, ¥ BJIOKCHHBIC KJIACCHI.

A6cmpakmHble Memodbsl U K/Aaccol

MeToa, KOTOPBIA MOIJICKUT IEPEONPEACITCHUI0 B ITPOU3BOIHBIX
KJ1Iaccax, B 0a30BOM KJIacce MOXET HE MMETh peaju3aiuu BoBce. B aTom
ciaydae BMeCTO moaudukaropa virtual OH JOIKEH MMETh MOJU(pUKA-
Top abstract. [IpaBaa, npu 3TOM Kak abcmpakmHwiii TOJIKEH OBbITh MMO-
MEUEH U caM 0a30BbIM KJIACC, U B TAKOM CJydae €My 3alpeilieHO UMETh
cOOCTBEHHBIC peanu3alu. B3sB 3a OCHOBY npumep DieMeHTEIZ,, BBINOJ-
HUM CJIETYIOIME U3MEHECHUS B KOJIC:

e B 0OOBSIBJICHHH KJIacca MecTo

abstract class MecTo

{

int X,Y;

public MecTo (int x,int y) {X=x; Y=y}

abstract public string type() ;//o6®sBnenune 6es
peanusauun

} //paHee 3TO HaBHBaJIOCh — INPOTOTHUII, a NomobHas
KOHCTPYKLMSI

// B 6aB0BOM KjlacCe — YMCTO BUPTYalbHOM QYyHKUMENn

e B MeTO/e Maln M3 MacCUBa UCKIII0YAEM OOBEKT THUIIA MecTO

static void Main|()
{
MecTo[] mass = {new Jinumsz(15,15,15),
new OxpyxHocThk (20,20,20),
new I[lpsimoyroneumuk (25,25,25,25) };
foreach (MecTro i in mass) Console.WriteLine(i.type()):

}

fMMHKA: Length= 15
OKkpykHocTh: Radius= 20
NpauoyronbHWK: Xsize= 25 Ysize= 25

150



UHTEPO®EUCHI

NuTtepdeiicom Ha3bIBalOT 0COOBIM KJacc, KOTOPHIM WHKAMCYJIUPYET
a0CTpaKkTHBIN HA00p (PYHKIIMOHATBHBIX BO3MOXXHOCTEH. OOBABISETCS UH-
Tep(eiic ¢ MOMOUIBIO CIEIUATBLHOTO KIIFOUEBOTO cloBa interface:

interface 1IMMs1 { comepxumoe }

Kak cnernuanbHblii (MOXKHO CKa3aTh, YIPOIIEHHBIN) KJIacC, UHTEp-
deiic o0mamaeT CIeayIMMHA 0OCOOEHHOCTSIMU:

® MOXET COJEpKaTh TOJbKO OOBSBICHUS METOJIOB WJIU CBOMCTB (0€3
onpeaeneHuit). Takue 3J1eMEeHThI Ha3bIBAlOT a0CTpakTHBIMU. MHOTIa
TOBOPST, YTO UHTEep(PEHc — 3TO YUCTBIM MPOTOKOJI. B TakoM cirydae
MoaudukaTop abstract sSBHBIM 00pa30M HCIOJIb30BaTh HE HYX-
HO, TaK KaK JaHHBIN PEKUM YCTAHOBJICH 110 YMOJIYAHHUIO;

e yjieMeHThl uHTep(eiica Bcerna OTKphITHL (public mo ompenaesne-
HUIO) U MOJU(PUKATOPHI 3aIIUTHI IPU UX OOBSBICHUM TAKXKE HE yKa-
3bIBAOTCS;

e uMs uHTEepdeiica peKOMEHIYIOT HAUUHATH C 1.

[Ipu oOBsABIEHUU Kjacca WIM CTPYKTYpPBI, MOIACPKUBAIOIIUX HWH-
Tepdelic, M uHTepdeica yKa3bplBaeTCsd B CIUCKE 0a30BBIX KJIaccoB (IO
CYTH 3TO TOXE HacJeAOBaHUE). Y CTPYKTYp TAKOH CIHCOK MOMKET COCTO-
ATh TOJIbKO U3 uHTepdeiicoB. Ecnu nntepdeiic moanepxruBaeT MpoOU3BOI-
HBII KJacc, uMs ero 0a30BOro Kjacca B CIHCKE JOJIKHO ObITh IMEPBBIM.
B mo00oM cirydae Bce 3leMEHThI HOAEepKUBAeMOro uHTepderica (To ecTh
a0OCTpaKTHBIC METO/IbI) JOJIKHBI OBITH OMpE/ICICHBI (peaTu30BaHbl) B Kilacce
WU CTPYKType, B YEM 3aKJIOYAeTCS OJHO M3 OTIWYUN OT BUPTYaJIbHBIX
METOJOB, MEPEONPEACIICHHE KOTOPBIX B MPOU3BOJIHOM THUIIE MOYKET OTCYT-
CTBOBATb.

B ycnoBusix orcyrctBusi B C# MHOKECTBEHHOT'O HACJIEIOBAHUS OT
KJ1IacCOB MHTEpGENCH MO3BOJISIOT MOAEPKATh HEOTPAaHUUECHHOE KOJINYe-
CTBO BapHaIluii MOBEJEHUs (TO €CTh HOIUMOPDUIM).

JlononHUTENbHBIE BO3MOXHOCTH 711 pa0OThI C MHTEp(deiicaMu 1aroT
olepalny 1s U as:

e orepaius 1 s OuHapHas (0gyxoneparnoHas) norudeckas. Bo3pparaer
3HaYeHHWE true, €ClIu TUMN OO0BbEKTa COBMECTHM C yKa3aHHBIM WH-
TepdeiicoMm, u false — B nmpoTuBHOM citydae. [Ipoiie roBops, ore-
panus MpoBEPSET, €CTh JIM B COCTAaBE JAHHOTO OOBEKTa 3JIEMEHTHI
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ykazaHHoro uHrepdeiica. Cuntakcuc: Name 1is IName. 31aech:
Name — uMs 00beKkTa; IName — uMs uHTEpderica;

omepanus as Takke OMHapHas U BO3BPAIACT CCHUIKY Ha DJIEMEHT-
uHTepdeiic B coctaBe 00bEeKTa

IName i = Name as IName;

3nech 1 — cceuika Ha uHTepdeic. Ecnm tunm manHoro oObnekTa
HE MOJJICP>)KUBAaET JIaHHbIM MHTepdelc, omepanus as BO3BpallacT
null. I'OBOpPAT, YTO IIPU UCIIOIB30BAHUU JaHHOM OIEpALMU pEAIU-
3yeTcsi IOCTyIl uepe3 MHTepdelcHyro cchuiky. Ilocne atoro momy-
CTUM CJIEAYIOIMN BbI3OB:

i.MmsidnemeHTallHTEepderica;

riae MvsaonemeHTallHrepderica — UMA METOJA UIW CBOKMCTBA.
Onepanu is W as NOAACPKUBAOT MEXAHW3M JUHAMUYECKOU

uneHtugukanuu TMnoB (RTTI — runtime type identification), n MoATOMY
uX (yHKIIMOHAIBHOCTh 3aMETHO IITUPE:

e onepanus is B 001IeM cilydae IpoBePsieT OOBEKT HA COBMECTUMOCTD
c tunoM. HacnenoBaHue Kiaccy O3HadaeT TaKOro pojia COBMECTH-
MOCTh JUIsI OK3eMIUIsIpa KJlacca-MmoToOMKa (dK3eMIULsp KJacca-
MOTOMKA B JIFOOOM Clly4dae COJICPKUT HACJIEAYEMYIO YacCTh);

orepainus as BO3BpaIlla€T CCHUIKY Ha HACIEIyEeMYIO0 4acTb, €CIU
OOBEKT COBMECTHM C JaHHBIM THUIIOM, WX null — B MPOTUBHOM

ciryyae.
CchulKy Ha 37eMeHT-UHTep(eiic (KOTOPBIM BXOJIUT B COCTaB OOBEKTA)

MOXXHO TIOJIYYUTh M C TOMOIIBIO OIEPAIMH SBHOTO TPHUBEIACHUS THUIIOB
(3TO HA3BIBACTCS 0OBEKMHOU CCOLIKOU):

.. (IName) Name . UMmadneMeHnTalluTepdenca ..

OnuH U TOT xe uHTEepdenc MOKET MOAACPKUBATHCA (M PEaTu30BbI-

BaTbCs) TUIAMU U3 PA3IUYHBIX UEpapXWUil HacleIOBaHMs. DTO JAET BO3-
MO>XHOCTb UCIIOJIb30BAaTh MOJUMOP(U3M JJIsi CEMAHTUYECKA HECOBMECTH-
MBIX 0OBEKTOB, €CJIM BCE OHU MOAJIEPKUBAIOT OAUH uHTEpdeiic. K npume-
Py, MOKHO OOBSIBUTh MACCUB MHTEP(DHENCHBIX 0OBEKTOB

IName[] MMmss = { new Typel (), new Type2() ..},

Y TOT]J1a B IIUKJIE C MOMOIIBIO HHCTPYKIIUU

. UmMsa[i] .UMsidnnemMeHTallHTEpPdeMiCca ..
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MO>HO OCYIIECTBUTH JOCTYH K AJIEMEHTY UHTEp(elica KOHKPETHOTO 00b-
eKTa, ecnu Typel, Type2 — TUIBI, peanusyromue uarepdeiic IName.

Kak crnemyer u3 cTpoku OOBSBICHUSA, 3/1€Ch TakKe paboTaeT Mexa-
HU3M HESIBHOTO MPUBEICHUS CCHUIKM IMPOU3BOJHOIO KJlacca K CChUIKE 0a-
30Boro. MHrepdeiic yamie Bcero NpUMEHSETCS ISl TUIIOB Pa3IMYHBIX
uepapxui, U, TAKUM 00pa3oM, MOTUMOPPU3M MOXKET ObITh MEPEHECEH Ha
HAa0Op CEMAHTHUYECKH HE CBS3aHHBIX TUIOB. B mpenenax oHO# nepapxuu
HACJIEIOBaHUs I 3THUX LeJell yao0Hee HCIONIb30BaTh BHPTyalbHbIE
GyHKIMH.

Pa3pa6oTKa 1 McnoJib30BaHue UHTepdencoB

B cnenyromem npumepe uHTepdeiic IName peanusyeTcs He3aBUCH-
MBIMU JPYT OT Apyra KjiaccaMu A, B, C:

namespace MHTepbdemc
{
interface IName {
string type():
}
class A : IName
{
public string type() { return "A"; }
}
class B : IName
{
public string type() { return "B"; }
}
class C : IName
{
public string type() { return "C"; }
static void Main()
{
IName|[] imass = { new A(), new B(), new C()};
foreach (IName i in imass) Console.WriteLine (i.type())

}
}

O m D
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3ech TakKe MpH 3aMOIHEHUHA MAacCuBa MHTEP(PENCHBIX CCHUIOK pa-
OOTaeT MEXaHU3M HESBHOIO MPUBEACHUS THIIA IPOU3BOJHOTO Kiacca
K TUIy 6a30BOTO.

Peaauzayus unmepdeiica 8 cucmemax Hac.1€008aHus

Crnenyoomuid puMep IEMOHCTPUPYET OOBSBICHUE U pPeaIn3alUI0
uHTepdeiica IDraw B CUCTEME HACIIEIOBAHMS U3 YETHIPEX KIJIAcCOB: Me -

cTo, Jimuusa, OKPYyXHOCTb, [lpsaMoyromnbHuk (puc. 39). Metoa
draw, OOBSBICHHBIH B HHTEpdEcCEe, HUMHUTHPYET BOCIPOU3BEICHHE
AK3EMILIApA THUIIA.

NMuuna OKkpy#HOCT MpAnMoyroneHUK

Length 5 Radius Xsize Ysize

Puc. 39. Cxema HaciienoBaHus

namespace Hurepdpemncl
{
interface IDraw { void draw(); }
class MecTo
{
protected int X,Y;//panee 6mumm private
public MecTo (int x,int y) {X=x; Y=y;}
}
class Jinmaust : MecTo, IDraw
{
int Length;
public Jimamsa (int x,int y,int length) :base(x, y)
{Length=length;}
public void draw() { Console.WriteLine
("muHMm  oT ({0}, {1}) no ({2},{3H", X, Y%,
X+Length,Y) ;}
}
class OxpyxHocCTB : MecTo , IDraw
{
int Radius;
public OxpyxHocTk (int x,int y,int radius) :base(x,y)
{Radius=radius;}
public void draw()
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{ Console.Writeline
("OKPYyXHOCTE B ({0},{1}) pammycom {2}", X, Y,
Radius) ; }
}
class [IpsiMoyronbumuk : MecTo, IDraw
{
int Xsize, Ysize;
public IIpsMmoyrosnesHMk (int x, int y, int xsize, int
ysize):
base (x, y)
{ Xsize = xsize; ¥Ysize = ysize;}
public void draw() { Console.WriteLine
("npsMoyroneEMk ¢ gmarornansno ({0},{1})-({2},{3})",
X, ¥, X + Xsize, Y + ¥Ysize); }
static void Main()
{
MecTo[] mass = {new MecTo0(10,10),
new Jinmuaus: (15,15,15),
new OxpyxHocThk (20,20,20),
new I[psimoyronenuk (25,25,25,25),
}s
foreach (MecTo i in mass)
if (1 is IDraw) { IDraw j = i as IDraw; j.draw(); }
}
}

nuHUA oT (15,15) go (30,15)
OKpyxkHocTe B (20,20) paguycoM 20
npaMoyronbHKWK ¢ guarcHansw (25,25)-(50,50)

Bwmecto nmukna foreach mMoxeT ObITh IpocToil for, B TAKOM CIy-
yae MOYKHO OOOMTHCH OJTHOM OIepainueii as:
IDraw p;
for (int i = 0; i < mass.Length; i++)
{
p = mass[i] as IDraw;
if (p '= null) p.draw();
}

WNHoli BapuaHT peanin3auuu uHtepdeiica: myctb uutepdeiic noaaep-
KUBAET TOJIKO 0a@308blll KJIACcC CUCTEMBI, NMPU €r0 peaju3alud UHTEp-
(dbelCHBIN METOT TOMeYaeTcs Kak virtual, a B IPOU3BOAHBIX TIEpeoIpe-
TETISIETCS OOBIYHBIM CITOCOOOM:
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-
Mecto
IDraw

draw
/ I. .'.Ilr Jll
-
NMuuuAa OKpy#HOCTD MpAKMOYronbHUEK
Length L Radius Xsize Ysize

Puc. 40. [Tognepxka untepdeiica IDraw Kiaccom MecTo

namespace HHTepdencl
{
interface IDraw { void draw(); }
class MecTo : IDraw
{
protected int X,Y;
public MecTo (int x,int y) {X=x; Y=y}
virtual public void draw()
{ Console.WriteLine( "Touka B({0},{1})", X, Y);
}
}
class Jinmuuss : MecToO
{
int Length;
public Jimumsa (int x, int y, int length) : base(x, y)
{ Length = length; }
override public void draw()
{ Console.Writeline
("smmums or ({0},{1}) mo ({2},{3})",X, Y, X+Length,Y) }
}
class OxpyxHocCcTh : MecToO
{
int Radius;
public OxpyxHocTk (int x, int y, int radius) :base(x, y)
{ Radius = radius; }
override public void draw() { Console.Writeline
("oxkpyxunocre B ({0},{1}) pammycom {2}",
X,Y,Radius) ;}
}
class [IpsiMoyTrosbBHMK : MecTo
{
int Xsize, Ysize;
public [psimoyroneHmMk (int x, int y, int xsize, int ysize)
:base (x, y)
{ Xsize = xsize; Ysize = ysize;}
override public void draw()
{Console.WritelLine ("npsiM-x ¢ mgmar ({0}, {1})-({2},{3})",
X, ¥, X + Xsize, Y + ¥Ysize); }
static void Main()
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{ MecTro[] mass = {new MecTo0(10,10),
new Jinmaus (15,15,15),
new OxpyxHocThk (20,20,20),
new I[lpsmoyronenmuk (25,25,25,25),
}s;
foreach (MecTo i in mass)
if (i is IDraw) ((IDraw)i) .draw();

Touka B (10,10)

nuHUA oT (15,15) go (30,15)

OKpykHocTb B (20,20) pagWycoM 20
NpAMOYronbHUK ¢ guaroHansw (25,25)-(50,50)

B cnenyromem mpumepe uHTEpdEnc MOMNECPKUBAIOT 6Ce KIACCHI
paccMaTpuBaeMoi cuctemsl (puc. 41).

{

interface IDraw {
void draw() ;

}

class MecTo : IDraw
{
protected int X,Y;
public MecTo (int x,int y) {X=x; Y=y}
public void draw()
{ Console.WritelLine( "Touka B ({0},{1})", X, Y);

}
}
class Jimaust : MecTo, IDraw
{
int Length;
public Jimumsz (int x, int y, int length) : base(x, y)
{ Length = length; }
public void draw()
{ Console.Writeline( "mmuust or ({0},{1}) mo
({2},{3H",
X, ¥, X+Length,Y); }
}
class OxpyxHocTB : MecTo, IDraw
{
int Radius;
public OxpyxHocTk (int x, int y, int radius) :base(x, y)
{ Radius = radius; }
public void draw()
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{Console.WriteLine( "okxpyxHocTe B ({0},{1}) pammycom {2}",
X, Y, Radius); }
}
class IpsiMmoyronbHuk : MecTo, IDraw
{
int Xsize, Ysize;
public [OpsMoyroaexHuk (int x, int y, int xsize, int ysize)
base(x, y) { Xsize = xsize; Ysize = ysize;}
public void draw()
{Console.WritelLine ("npsiM-x ¢ mmar ({0}, {1})-({2},{3})",
X, ¥, X + Xsize, Y + Y¥Ysize); }
static void Main()
{
MecTo[] mass = {new MecTo(10,10),
new Jinuaus: (15,15,15),
new OxpyxHocCThk (20,20,20),
new
Opsimoyronenuk (25,25,25,25),
};
foreach (MecTo i in mass)
if (i is IDraw) ((IDraw)i).draw(); //BMecTO as

MecTto

X

Nunna OKpy#HHOCTD
Length Radius

Puc. 41. Ilognepxka untepdeiica IDraw
BCEMU KJIacCaMU CUCTEMbl namespace MuTepbdericl

MpAMoyronsHAK

Xsize Ysize

BriBog Ha KOHCOJIb COOTBETCTBYET pe3yibTaram co ¢. 157. B pac-
CMOTPEHHOM MPUMEPE KAXKJbI TPOU3BOIHBIN KJIACC nepexpviéaem B CBO-
€M cocTaBe HacJIeayeMblii MeToJl draw 0a3oBoro kiaacca (IpH 3TOM
MOJKET U HE UMETh COOCTBEHHOM peanu3aluu uHrepdeiica, u mojab30BaThCs
HacjeAyemoil). XapakTepHo, YTO MPU 3TOM HUKAKUX MPEITyNpPEexXACHUN OT
TpaHCIATOpa HE MmocTynaeT (XoTs HeT MoaudukaTtopa new). YOeauThcs
B TOM, YTO HacJIelyeMbI€ peajiu3allii B COCTaBE IK3EMILIAPA MPOU3BOTHOTO
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UMEIOTCSI, MOKHO Ha mpuMepe kiacca I[IpsmoyTosbHUuK. IlycTh ero
MeToA draw OmpeeNiéH CAeAYIOIUM 00pa3oMm:

public void draw() {
base.draw() ;
Console.Writeline
("npsMoyroneHuk c gmaroxnanen ({0},{1})-({2},{3})",
X, ¥, X + Xsize, Y + ¥Ysize); }

Touka B (10,10)

nMHUA oT (15,15) go (30,15)

OKpyxkHocTe B (20,20) paguycoM 20

Touka B (25,25)

npaMoyronbHKWK ¢ guarcHansw (25,25)-(50,50)

JIBe mocnegHue CTPOUYKU (BMECTO OJIHOM B MPEABIIYIIEM BBIBOJIC)
CBUJICTEIILCTBYIOT, 4YTO Oa3zoBasi peanu3anus UHTEp(dEecHOro MeToja
draw B 3K3EMILIIPE MTPOU3BOIHOIO Kiacca [IpsAMOyY T"OJIb HUK UMEETCH.

CTtaHgapTHbIe HHTEepPeiChl

B 6ubmmoreke .NET mmeercss MHOXECTBO MHTEP(PENHCOB, KOTOPHIE
OIPENETSAIOT PA3HOOOPA3HBIE KTPACKTOPUI» MOBEAEHUS OOBEKTOB, B HACT-
HOCTHU:

e TComparable u IComparer — cpaBHEHHUE OOBEKTOB. JlaHHBIN
uHTepdeiic UCnoib3yeTcsi METOJ0M CTaHIApTHOU COPTUPOBKHY;
e TCloneable — KIOHUPOBAHUE OOBHEKTOB,;
e TFnumerable u TEnumerator — nogaepxka qukina foreach.
BcTpoeHnble (BHYTPEHHHME) THUIBI TAKXKE MOJJAEPKUBAIOT CTaHAAPT-
Hble uHTepdericel. Hanpumep, Tun Array U3 NEPEUUCICHHBIX PEAIU3yeT
untepdeiicsl IEnumerable u ICloneable.

Humepdgbeiic IComparable

Nutepdeiic IComparable (komnapabenbHbIi) — TPOCTOE CpaBHE-
HUE — OOBSBIEH B MPOCTPAHCTBE UMEH System, COAEPKUT BCEro OJIMH
METO/, BO3BPAILAIONINI Pe3ybTaT CPaBHEHUS ABYX OOBEKTOB (TEKYIIETO
U obj):

interface IComparable { int CompareTo (object obj)}

Bo3sBpamaemoe 3Hauenue: 0 — 0OBEKTHI paBHBI;
>(0 — Texkymui 0osbIine obj;
<(0 — TeKymmi MEHbIIIE Ob 7.
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Crnenyronmii mpumep Uil AEMOHCTPAMOHHOrO Tumna Complex
(CTpYKTYpHBIHA THIT) peaiu3yeT MOAACPKKY uHTepderica IComparable,
KOTOpasi HeoO0Xoauma JUisl HKCIOJB30BaHUS CTaHAAPTHOM COPTUPOBKHU
MaccuBa KOMIUIEKCHBIX uwuceln. [lapameTrpoM cpaBHEHHUsS NpUHSATA JJIMHA
paauyc-BEKTOpa.

using System;
class Uurepbdernc2
{ struct Complex : IComparable // nommepimBaeT mHTepderc
{
double Real, Image;
public Complex(int inR, int inT)
{ Real = inR; Image = inI;}
public override string ToString()
{
string s;
if (Image >= 0) s = Real + "+3j" + Image;
else s = Real + "-j" + Image * (-1);
return s;
}
public int CompareTo (object obj) //onpegmenenme meTozna
{
Complex temp = (Complex)obj;
double Mthis, Mobj;
Mthis = Math.Sqrt(Real * Real + Image * Image)
Mobj=Math.Sqgrt (temp.Real*temp.Real+temp.Image*temp.Im
age) ;
if (Mthis == Mobj) return O;
else if (Mthis > Mobj) return 1;
else return -1;
}
}
static void Main()
{
Complex[] b={ //o6®msBieHMe M MHMIMANMBAUMUS MaCCUBA
new Complex (10, 20),
new Complex(1l, 2),
new Complex (10, 2),
new Complex (1, 20)
}i
Console.Writeline ("o copTupoBkM:") ;
for( int i=0; i<b.Length;i++)
Console.Write ("
b[{0}]={1}",1i,b[i] .ToString());
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Array.Sort(b) ;//CranmapTHasi COPTMPOBKA BHIIOJIHSAETCS
Tonbko ¢ IComparable
Console.WriteLine ("\nllocne copTupoBkmu:") ;
for (int 1 = 0; i < b.Length; i++)
Console.Write (" b[{0}]={1}", 1,
b[i] .ToString()) ;
}
}

(lo COPTUPOBKM:

b[0]=10+j20 b[1]=1+j2 b[2]=10+j2 b[3]=1+j20
Nocne copTHPOBKH:

b[0]=1+j2 b[1]=10+j2 b[2]=1+j20 b[3]=10+j20

Humepdgeiic IComparer

HNutepdeiic IComparer (koMnapaTop) — CpaBHEHHUE MO PA3IUYHBIM
KpUTEPUSIM — OOBSIBIICH B IPOCTPAHCTBE UMEH System.Collection:

interface IComparer { int Compare (object obl, object ob2)}

[Ipumep neMOHCTpUpPYET UCIOJIb30BaHME MHTEpdelica IComparer
I COPTUPOBKU KOMIUIEKCHBIX YHCENl 10 JIEMCTBUTEIbHOM U MHUMOW CO-
CTaBJIAIOLIUM. TEXHOJIOrUs NPEeayCMaTPUBAET CO3JaHUE JOIOJIHUTEIIbHbBIX
(B JaHHOM CJIy4Yae BJIOKEHHBIX) KJIACCOB ISl KaXKJIOrO0 KPUTEPHUS COPTH-
POBKH, B KOTOPBIX OOBSBIAETCS MOJACpKKa HHTepdelica IComparer.
OOBEKTBl 3TUX KJIACCOB, NEpPEeJaHHbIE B KadyeCTBE BTOPOro aprymMeHTa
CTAHJIApTHOW COPTUPOBKU (€CTh M Takas MEperpysKa), ONpelessaioT e
CTPATETHUIO.

using System;

using System.Collections; // &no6aEjmeHHOe NPOCTPAHCTEBO
MMEH

class UuTepdenc3

{

struct Complex
{
double Real, Image;
public Complex (int inR, int inT)
{ Real = inR; Image = inI; }
public override string ToString()
{
string s;
if (Image >= 0) s = Real + "+3j" + Image;
else s = Real + "-3j" + Image * (-1);
return s;
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public struct SortByReal : IComparer

{
public int Compare (object obl, object ob2)

{

Complex templ = (Complex)obl;

Complex temp2 = (Complex)ob2;

if (templ.Real > temp2.Real) return 1;

else if (templ.Real < temp2.Real) return -1;
else return O;

}
}
public struct SortByImage : IComparer

{
public int Compare (object obl, object ob2)

{
Complex templ = (Complex)obl;
Complex temp2 = (Complex)ob2;
if (templ.Image > temp2.Image) return 1;
else if (templ.Image < temp2.Image) return -1;
else return 0;

}
}
}
static void Main()
{
Complex[] b = {
new Complex (11, 22),
new Complex (1, 2),
new Complex (10, 4),
new Complex (3, 20)
}i
Console.WriteLine ("o copTupoBkM:") ;
for( int i=0; i<b.Length;i++) Console.Write
(" b[{0}]={1}",i,b[i].ToString()) ;
Array.Sort (b, new Complex.SortByReal())
//copTupoekal
Console.WriteLine ("\nllocne copTupoBkM no Real:");
for (int 1 = 0; i < b.Length; i++)
Console.Write(" b[{0}]={1}", i, b[i] .ToString())
Array.Sort (b,new Complex.SortByImage()); //coprupoBka2
Console.WriteLine ("\nllocne copTupoBkM no Image:");
for (int i = 0; i < b.Length; i++)
Console.Write(" b[{0}]={1}", i, b[i] .ToString())
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Ao COpTHPOBKM:

b[B]=11+j22 b[1]=1+j2 b[2]=10+j4 b[3]=3+j20
Mocne copTHpoBKW no Real:

b[0]=1+j2 b[1]=3+j20 b[2]=10+j4 b[3]=11+j22
Mocne copTHpeBkKM No Image:

b[B]=1+j2 b[1]=10+j4 b[2]=3+j20 b[3]=11+j22

Humepdeiic ICloneable

Jlanaeiii uHTEpdEic npeaHa3HavyeH sl CO3JaHUs 21VOOKUX KOMUM
00bekTOB. B kiacce object mMmeercs meron MemberwiseClone (),
KOTOPBIM BBINIOJIHAET MOBEPXHOCTHOE KOMUMpOBaHUE. B ciydyae koraa
KJIACC WJIA CTPYKTYpa COCTOMUT TOJIBKO W3 MOJIEW 3HAYMMBIX THIIOB, JJIA
MOJTYYEHHUS MOJTHOLIEHHON KOMUU 00BEKTa JI0OCTaTOYHO BhI3BaTh Member -
wiseClone (). OcoOeHHOCTh €ro BhI30Ba 3aKJIIOYAETCI B TOM, YTO OOb-
SIBJICH 3TOT METOJ B object ¢ moaudukaTopom protected, mosToMmy
JIIOCTYIEH TOJIBKO METO:

protected object MemberwiseClone ()

OnHako JJ1s TIOJIEH CCbLIOYHBbIX THUIIOB PE3YJbTaTOM TAaKOT'O KJIOHH-
poBaHMs OyJEeT CChIJIKAa Ha paHee pa3MelIéHHbIC JaHHbIE (TO €CTh HOBBIU
OOBEKT HE CO3JAETCs).

Crnenyromui npuMep AEMOHCTPUPYET NOBEPXHOCTHOE KOIMMMPOBAHHUE.
B HEM TuI Typ COAEP>KUT CCHUIOYHBIA OOBEKT — MAaCCUB, KOTOPBIN M3HA-
YaJIbHO CO3JAETCS MO KOJIMYECTBY apT'YMEHTOB, IEPEIAHHBIX KOHCTPYKTOPY.
OO6BekT clone co3gaérest ¢ MOMOIILI0 MeTosia Clone, KOTOPBIH, B CBOIO
oyepeb, UCIOJB3YeT MeTo MemberwiseClone () . BeIBOJ HA KOHCOJIb
CBUJICTEJILCTBYET, YTO HA CAMOM JI€JI€ MACCUB, COACPKAIUK BEIIECCTBCH-
HBIE YHCJIa, y OOBEKTOB 0bj U clone oOmwmii.
using System;
class Uurepbderncd

{
struct Typ

{

public double[] Params;

public Typ( params double[] inParams)

{
Params = new double[inParams.Length];
int j = 0;
foreach (double i in inParams)

Params[j++] = 1i;
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public object Clone()
{ return this.MemberwiseClone(); }

}

static void Main()

{
Typ obj = new Typ(l1.1, 2.2), clone;
clone = (Typ)obj.Clone();
Console.WritelLine ("llocne kaoumpoBaHus') ;
Console.WritelLine
("Opurmuan={0},{1}",obj.Params[0] ,ob]j.Params[1l]) ;
Console.Writeline

("Konusi={0},{1}",clone.Params[0] ,clone.Params|[1l]) ;
clone.Params[0] = 0; //musBMeHsIeM TOJNBKO KJOH!
Console.WritelLine ("[locsie mMB3MeHeHMUsTI KJIOHA") ;
Console.WritelLine
("Opurmuan={0},{1}",obj.Params[0] ,obj.Params[1l]) ;
Console.Writeline

("Konmusi={0},{1}", clone.Params[0],clone.Params[1l]);

Nocne KnoHWpoOBaHWA
OpHruHan = 1,1, 2,2
Konua = 1,1, 2,2
Nocne W3MeHeHWA KNoHa
OpHruHan = @, 2,2
Konua =0, 2,2

Ecaun Obl 00BeKT clone co3maBajicsi KOHCTPYKTOPOM KOIHU TIO
YMOJTYaHUIO

Typ clone=obj;
pe3yJbTaT ObLIT ObI TAKOM KE.

Nutepdeiic  kroHupyemviti  COACPKUT  OOBSIBICHHE  METOJIA
Clone ():

public interface ICloneable
{ object Clone() ;}

st cozmanust TIyOOKOM KOMUM KJIacC OOBSBISETCS MOIIACPKUBA-
foiuM uHTepdeiic ICloneable u peanusyer merog Clone () :
using System;
class Uurepodeincd

{
struct Typ : ICloneable
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public double[] Params;
public Typ( params double[] inParams)

{

Params = new double[inParams.Length];

int j = 0;
foreach (double i in inParams)
Params[j++] = 1i;

}
public object Clone()

{ return new Typ(Params); }

}

static void Main()
{
Typ obj = new Typ(l1.1, 2.2), clone;
clone=(Typ)obj.Clone() ;
//HeobxomuMoO sIBHOe NpPUBEIEeHUe Tumna
Console.Writeline ("llocne knoHMpoBaHus'") ;
Console.WritelLine
("Opurmuan = {0}, {1}", obj.Params[0],obj.Params[1l]);
Console.WritelLine
("Kommst = {0}, {1}",
clone.Params|[0] ,clone.Params|[1l]) ;
clone.Params[0] = O;
Console.WriteLine ("Ilocse m3MeHeHMUsT KJIOHA'") ;
Console.WritelLine
("Opurmuan = {0}, {1}", obj.Params[0],obj.Params[1l]);
Console.WriteLine ("Konust = {0}, {1}",
clone.Params[0] ,clone.Params|[1l]) ;

}

Mocne knoHWpoBaHWA
OpvrvHan = 1,1, 2,2
Konusa = 1,1, 2,2
Mocne W3MeHeHWA KNoHa
OpvrvHan = 1,1, 2,2
Konus =@, 2,2

JInst co3maHusl MOJIHOLIEHHBIX KOMUN OOBEKTOB MOXKHO OOOWTHCH
u 6e3 3Toro uHrepdeiica (Hanpumep, NEPErpy3uTh KOHCTPYKTOP KOIHUH),
HO TIOAJIEPKKY MOIUMOp(HU3MA TPOIIEC OCYHIECTBUTh C TOMOIIBIO
ICloneable.
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Humepdeiicol IEnumerable u IEnumerator
U cmaHdapmHbulil umepamop

JlaHHBIE KOHCTPYKIIMU OOBSIBJIECHBI B MPOCTPAHCTBE MMEH SyS-—
tem.Collection u npeaHasHadeHsl 1y nukiaa foreach. OCHOBHBIM
U3 HUX sABJsAeTCa IEnumerable. Ero oObsBiIeHNE NMPEACIBLHO MPOCTOE:

public interface IEnumerable
{ IEnumerator GetEnumerator() ;}

Kaxk crnenyer u3 oObsBIICHUS], €AMHCTBEHHBIN MeTO/ MHTEepdelica GetEnu-
merator () J0JKEH BO3BpallaTh CChUIKY Ha Apyroil untepdeiic IEnu-
merator. OTOT uHTEepdeuc COMEPKUT YK€ TPU JIEMEHTA: JBa METOJa
Y OJTHO get-CBOUCTBO —

public interface IEnumerator

{

void Reset () ;
object Current { get;}
bool MoveNext () ;

}
Ha3znaueHune 31eMEHTOB ClIeAyIOLIEE:

e MeTOX Reset () IOJDKEH YCTAHOBUTH «JABMXKOK» HAa HAYAJIBHYIO I1O-
3UIMIO (HAaYaIbHBIN 3JIEMEHT);

e get-cBOMCTBO Current BO3BPAIIAET 3HAYCHUE TEKYILETO SJIEMEH-
Ta,

e MeTog MoveNext () HOJDKEH IEPEABUHYTH «IBUKOK», TO €CTh
CMEHUTh TEKYIIMI 3JIEMEHT Ha CIEAyIolUid B HAOOpe M BEPHYTH
3HaueHue true. Ecim nepeMmenieHne ABUKKA HEBO3MOXKHO, METOJ
JIOJKEH BEpHYTh false.

Peanmzanuss yrmoMsiHyTBIX HHTEP(EMCOB IMOKa3aHa B CIECAYIOIIEM
IpuMepe.

using System.Collections;

class Hurepdenc’

{

public struct Typ : IEnumerable, IEnumerator
{double[] M;
int Cur;
public Typ (params double[] inm)
{
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M = new double[Cur = inm.Length];

int j = 0;

foreach (double i in inm)M[j++] = i;
}

public IEnumerator GetEnumerator ()

{

return (IEnumerator) this;

}
public bool MoveNext ()

{
if (Cur > 0 )
{
Cur--;
return true;

}

else return false;

}
public object Current
{
get {
return M[Cur];
}
}
public void Reset()
{
Cur = -1;
}
}
static void Main()
{
Typ obj = new Typ(1.1, 2.2, 3.3, 4.4, 5.5);
foreach (double i in obj)
Console.WriteLine("{O0}", i)

= MW =
= MW =

Ha mnpaktuke ymoOHEe WCMOIB30BaTh HWTEPATOP, MOSBUBIIHIACS
B Bepcuu 2.0. Tak odopmisiercss 070K KoAa, KOTOPBIM 3a4a€T MOCIEeI0Ba-
TEJIBHOCTH TIepedopa 3JIEMEHTOB B KOJUIEKIIMU. Ha KakioM mpoxoje 1uKIia
foreach (a UMEHHO OH — LIE€Jb MOJACPKKH HA3BAHHBIX MHTEP(EHCOB)
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BBITNIOJIHSETCS OJIMH IIAr WUTEPATOpa, 3aKAHYMBAIOLIMKCS BO3BPALLCHUEM
METOJIOM GetEnumerator o4YepeaHOTO 3HAUCHHUS C MOMOIIBIO KIHOYe-
BOIO cJjioBa yield (B IOCJIOBHOM MEPEBOJE yield — NPUBOAUTH, IPUHO-
cuth). [Ipu 3TOM OTmagaeT HEOOXOIUMOCTh B PYYHOM YIPaBJICHUH JIBHXK-
KOM C MIOMOIIIBIO 3JIEMEHTOB uHTepdeiica IEnumerator.

B npumepe, KOTopblid cieayeT nanee kiace Iter oObsBIEH MaKCH-
MajJbHO MNpocThbIM. Ero HazHaueHwe — peanusauus uHtepdeiica IEnu-
merable ¢ noMoupo yield:

using System;
using System.Collections;// He 3Babmrp !
class UrepaTop

{

public class Iter : IEnumerable

{

public IEnumerator GetEnumerator ()
{

yield return

yield return

yield return

yield return

N o o

N & O

N

}
}

static void Main()

{

foreach (int i in new Iter()) Console.WriteLine("{O}",
i);

}

N =W

XapakTepHo, 4yTo utepaTop i B nukie foreach A0KeH OBITh TOTO

KOHKPETHOT'O THUIIA, KOTOpI)IfI (baKTI/I‘—IeCKI/I BO3BpaliacT
GetEnumerator.

B crnenyromem npumepe i yKe U3BECTHOTO Kiiacca Typ BBINIOJIHE-
Ha nojiepxKa uHTepdeiica IEnumerable ¢ ucnoiap3oBaHueM yield:
using System;
using System.Collections;// He Ba6mrn !!

class UreparTopl
{ public struct Typ : IEnumerable
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{ double[] M;
public Typ (params double[] inP)
{ M = new double[inP.Length];
int j = 0;
foreach (double i in inP)M[]j++] = i;
}
public IEnumerator GetEnumerator ()
{
for(int i=0; i < Params.Length; i++)yield return M[i];
}
}
static void Main()
{
Typ obj = new Typ(1.1, 2.2, 3.3, 4.4, 5.5);
foreach (double i in obj)
Console.WriteLine("{O}", 1i);

KOJUIEKLIUM

[log TepMuHOM KoOATeKkyus B OOIIEM clydae MOHMMAETCs Trpymma
0o0bekToB. B mpocTpancTtBe umMéH System.Collection ompeneseHo
JIOCTAaTOYHO 0O0JIBIIIOE KOJMYECTBO KJIACCOB U MHTEPGEHCOB, KOTOPHIE M03-
BOJISIFOT HMCIIOJB30BaTh TOTOBBIE PELICHHS IS MOCTPOEHUS JIOCTATOYHO
CJIOKHBIX CTPYKTYp (B LLIMPOKOM CMBICHE) JaHHbIX. CTEKH, O4epe/in, CI0-
Bapu — MPUMEPHI IOCTATOYHO YaCTO UCIOIb3YEMBbIX KOJUICKIIHA.

OcHoBHOM 2(DHEKT OT UCMOJIB30BAHUS KOJUIEKITUNA — CTaHapTU3aAIIN
crioco00B 00pabOTKH Tpyni 0ObEKTOB B MPHUKIAIHBIX Mporpammax. [1po-
rPaMMHCT UMEET BO3MOXKHOCTh UCIIOJIb30BaTh YK€ TOTOBBIE (BCTPOEHHBIE)
KOJUICKIIUM WK pa3pabaThIiBaTh COOCTBEHHBIE, CIICIIMAIM3UPOBAHHEIE.

Uutepdeiicel  mpocTtpanctBa uMEH  System.Collection
(puc. 42) ucnoap3yroTcs B Ki1accax KOJJICKITUH:

e TCollection — 3amMIIEHHOCTD U IIEJOCTHOCTD KOJIICKIIUM;
e TList — mobOaBieHHue, YAaJICHUC U UHACKCUPOBAHUS JICMCHTOB;

e IDictonary — BO3MOXHOCTb IIPEICTABICHUS COAEPKUMOI0 B BU-
JI€ «MMsI — 3HAa4YCHHUCY,;
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IEnumerable — NEPEUYUCIUTEIb, KOTOPBIA IOIJIEPKUBAET IPO-

CTOE MEPEMEILICHUE IO KOJUICKINU JIs o0ecrieueHus (PyHKIIMOHAIb-
HOCTH foreach;

IEnumerator — NpocTOE MEPEMENICHUE MO KOJUIEKIUH;
IComparer — CpaBHEHHUE JIByX OOBEKTOB.

System.Collection

HuTtepdeiics
Komnexnun Komnexuun burtoBrie
o01Iero CIEIMAIILHOTIO KOJUIEKIIUHU
v Ha3HAYCHUS HazHAYCHHS
ICollection
A 4 v
IList v ArrayList
) v
IDictonary
v Queue

IEnumerable, IEnu- v

merator, L Stack

A

[Comparer

Puc. 42. Crangaptasie nHTEp(hEUCH U KOJUICKIIUN

Koasaekyus Arraylist

Tun ArrayList npeaHasHayeH Il CO3JaHUS MAacCUBa C Ie-

peonpeaiensieMbiM pazMepoM. Tum mnojjaepxuBaeT uHTepdeiicer IList,
ICollection, IEnumerable, ICloneable.

Cpenu HauOosiee HCHOJB3YyEMBIX METOJOB HTOTO THUIA MOXKHO

Ha3BaTh.

Add — nmobaBieHue o0beKTa B KOHeEIl crucka. BosBparaer uHACKC,
COOTBETCTBYIOIIHI J0OABIECHHOMY OOBEKTY;

Contains — IpOBEPKY BXOXKJICHHS 00BEKTa B JAHHBIN CIIUCOK;
CopyTo — KOIMUPOBAHMUE CITMCKA B COBMECTUMBIM OJTHOMEPHBIN Mac-
CHUB;

IndexOf (LastIndexOf) — nmouck o0ObEKTa B CIIUCKE C Hadaja
(c KOHIIa);
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Insert — BCTaBKy OOBEKTAa MO YKa3aHHOMY HHJIEKCY. DJIEMEHTHI
CITMCKA, PACIOJI0KEHHbIE MTOCIEe TOYKH BCTABKH, CABUTAIOTCS;
Remove (RemoveAt) — yaajeHue dJIEMEHTa U3 CIucKa (C 3aj1aH-
HBIM UHJIEKCOM).

N3 CBOWCTB 3TOM KOJJICKIIMKA MOXHO YIOMSIHYTh CJICIYIOIIUE:
Count — KOJIMYECTBO 3JIEMEHTOB, KOTOpbIC (DAKTUUECKU COIAEPKHUT
CIIHCOK (get);

Ttem — MOJy4eHUE WM YCTAaHOBKA 3HAYEHMS AJIEMEHTA MO yKa3aH-
HOMY MHJEKCY (get /set uHAEKCATOp).
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JAEJIETI'ATbBI

Heneratsl Ha si3bike C# ABISIOTCS OCOOBIM KdccoM, OOBEKT KOTOPO-
ro NMpeJHa3HaueH JJig Pa3MEILICHUS CCbLIKU(0K) HA KaKOW-Tn00 MeTo(bl).
['oBOpAT U Tak: aeneraT MHKAMNCYJIUPYET CChUIKY(K) Ha MeToA(bl). JloOaB-
JI€HUE TaKOW KOHCTPYKIIMHU B SI3bIK TO3BOJISIET HaA&kKHEEe U Oe3omacHee
OCYILECTBIATh TMHAMUYECKHUE BHI30BBI METOOB.

Jlenerar-kiacc oOBSBISIETCS B COOTBETCTBUHM C CHUHTAKCHUCOM:

mopgupmnkarop delegate Twun Ums (Tmnl mmsrl, T2 wums2 ) ;

DTO O03HayaeT, 4TO JeJerar-o0beKT (fenerara-kiacca VMs) MOXKET CO-
JepkKaTh TOJBKO CCHUIKM HAa METOJbl TUMa Twmr (BO3BpAIIAIOIIEE 3HAYE-
HUE), UMEIOIIME CUTHATYpy (Tunl mmal, Tun2 mumsa2 ..).

Huxe mpeacraBiieHbl OObIUHBIE U HEOOBIYHBIE KAYeCTBA, KOTOPHIMU
00J1aJat0T JIeNEeraThl-00bEKTHI.

l.

OOBIUHEIE

Jlenerar-o0ObEKT SIBJISICTCS
CCBHUIOYHBIM OOBEKTOM.

HeoOb1uHbIE

. COIlep}KI/IMOG I[GJ'IGFaTa-O6’I)CKTa — CCBhIJIKAa

NN CIIMCOK CCBIIIOK.

2. Jlenerary-o0bekTy TpeOyercs 2. JlemeraTy-o0beKTY MOXKHO NMPHUCBOUTH 3Ha-
BBIJICIISATD ITAMSITh. YeHUE, B TOM YHCJIe C MIOMOIIBI0 aBTOMATH-
YECKH  IeperpykaeMoro  KOHCTPYKTOpa

1O YMOTYAHUIO.
3. JleneraTbl-oObEKTHI MOKHO . JloGaBUTH CCBUIKY MOXHO oOmepanuen +=

UCIIOJIb30BaTh:

B OIIEPAIlUU CPABHCHHUS,

B OTIEpAITUIX CJIOKEHUS U BbI-
YUTaHUSA (C OJHOTUITHBIMA
00BeKTaMM);

B Ka4eCTBE apryMEHTOB METO-
TIOB.

. OCHOBHBIM npeaHasHa4YCHHUCM

WU MeToIoM Combine ().

. YJanuTh CCBUIKY MOXHO OIepanuen —-=

WM METOZIOM Remove ().

00BeKTa-
Jernerara siBiasieTcs BbI3oB MeToaa(os). s
ATOr0 B OIlEpaTope BHI30BA BMECTO UMEHU
Memoda WCTOJIb3YeTCA uMs 00vbeKkma-
Ooenecama.

. Ecniu oObexT-Aenerar coaepxut 0osiee of-

HOM CCBUIKHM, 0O4epEAHOCTh BBI30BA OMpEJIe-
JsieTCsl 0YEPEMHOCTHIO IPUCBOCHUS CCHUIOK.
CchUIKM TTPH 3TOM MOTYT AyOJIHpPOBATHCS.

. BXOI[HI)IG APryMCHTBI BbI3bIBACMBIM MCTO-

JaM TepeaaroTcss OJHU U T€ K€ (eClH, KO-
HEYHO, B OJJTHOM W3 HUX BXOJIHbIC JTAHHBIC
He OyAyT M3MEHEHBI 1O CChIIKE). MITOroBEIM
3HAYEHUEM SIBJISIETCS 3HAUCHUE MOCIIETHETO
Y3 BBI3BAHHBIX METOJOB.
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Oco0Oble kayecTBa jAesnerataM o0OecrieurMBaeT HEIBHOE HACJICIOBaHUE
10000 M3 HUX OT CHCTEMHOro kiacca MultiCastDelegate. Ha mio-
00e 00BsBIICHHE JieJieraTa KOMIMWISTOP BKIIIOYAET B COOPKY KIIACC C OJTHO-
UMEHHBIM HA3BAaHUEM, B KOTOPOM, B YACTHOCTH, UMEETCS NIEPETPYKECHHBIN
KOHCTPYKTOP € OJHUM BXOJHBIM apTYMEHTOM — UMEHEM METOJA, YIO-
BJIETBOPSIOIIETO TUITY JAHHOTO JEJIEerara.

Crnenytomuii npuMep NPEACTABIAET TEXHOJOTHIO HCIOJb30BaHUS
neneratoB. IIpuMep AEMOHCTpPallMOHHBIA: TO K€ camoe 0e€3 JieyeraToB
MOYKHO CAENATh 3HAYUTEIBHO MPOIIIE.

[Ipumep crenyronuii: B 00EPTOUYHOM Kjacce Program UMeeTCs J1Ba
METO/a, BBIOOP MEXKy KOTOPBIMU OCYIIECTBIISIETCS C TIOMOIIBIO JIejieraTa
d tuna Type. M0OXHO cKka3aTh U TakK: Jaeyerar d nojydaer (Ujiu emy jaee-
TUPYIOTCSA) MOJIHOMOYHMS BBI30BA METOJIOB, B JJAHHOM CJIy4ae M3 KJjacca
Program.

using System;
class Program
{
delegate void Type (string str) ;//o6esBnenne penerara Tuma Type
static void TypeToConsol (string str)
//MeTonl, nomxomsumy gnst Type
{ Console.Writeline ("BmBOg Ha kOHcoab=" + str),; }
static void TypeToMsg(string str) //mMeTon2,
nogxomsmmi gns Type
{System.Windows.Forms.MessageBox.Show ("BuBon B OkKHO="
+ str) ;}
static void Main()
{ Console.WriteLine ("3aganre cTpoky!");
string instr= Console.ReadLine() ;
Type d;// d - obmexr—gmenerar Tumna Type
if( (int)instr[0] > 128) d = new Type (TypeToConsol) ;
else d = new Type (TypeToMsqg) ;
// apryMeHTOM IJIsi KOHCTPYKTOpa HejleraTa SIBJISeTCS OOMH U3
/ / «IIOOXONOSIMX>» MEeTOIOB
d(instr) ;
// BBIBOB MeTOma C MOMOUEI AejleraTa. BXOAHOM apryMeHT MepefaéTcs
// daxTmueckM BRISEBaeMOMy MeTOny. CMHTaKCMUC BHISOBa = BEISOB MeToma
}
}

B cocraBe jpenerara-oObeKTa MPUCYTCTBYET TaKXKE  METOJ
GetInvocationList (), KOTOPbIM BO3BpPAIIACT MACCUB CCHUIOK HA CO-
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Jepkaimecs: B 00beKTe-Aeserare MeToAbl U TEM CAMBIM IO3BOJIAET OCY-
IIECTBUTH BEIOOPOYHBIN BHI30B METOJIOB OOBEKTA-JIENIEeTaTa.

OOBeKT-eNnerar sABISETCS HEM3MEHSEMBbIM O0BEKTOM (KaK CTpOKa,
HanpuMmep). Kaxnaplii pa3 npu ero moaudukanuu co3aaéTcss HOBbIM 00b-
eKT, a CTapblil YHUUYTOXKAETCH.

a 6 - REAWIN _[o]
+% C:\WINDOWS\system32\cmd. exe HEE| e Jadaeed e & X

(3agaiiTe cTpoky!
laber

Bblog Ha KoHconb=aber

ina NpoaocmkeHHa HaxMuTe niobyio Knaeduwy .
14 | 2 4

BhlED] B OKHO=35d

E B

Puc. 43. BeIBOI Ha KOHCOJILHOE OKHO:
a — IpH 3aJIaHUU KUPWUTHYECKON CTPOKHU;
6 — IIPH 3aaHUHU HaTHHCKOﬁ CTPOKH

B cnenyrommemM npumepe o0pa3oBaH CIIUCOK M3 JBYX METOJIOB, KOTO-
PBIM TIOOUEPENHO denecupyemcs PyHKIIMOHATLHOCTD C ITOMOIIBIO JIeera-
Ta-00bekTa d:;

using System;
class Program
{
delegate void Type(string str);
static void TypeToConsol (string str)
{
if ((int) str[0]>128)Console.WriteLine ("BsBOXYy KMpWII.CTPOKy='"+str) ;
else Console.WritelLine ("Crpoka - He mos!") ;
}
static void TypeToMsg(string str)
{if ((int)str[0]<128)
System.Windows.Forms .MessageBox. Show
("BeiBOXYy JIaT. CTPOKy :" + str);
else System.Windows.Forms.MessageBox.Show
(" Crpoka He mMosa!") ;
}
static void Main(string[] args)
{
Console.Writeline ("3aganTe cTpoky!") ;
string instr= Console.ReadLine() ;
//obmsiBIeHMe obmexkTa C MHMUIMaIMs3aumen
Type d = new Type (TypeToConsol) ;
d += TypeToMsg; //mo6aBneHme MeTOoAa B CIMCOK
meJsierara
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d(instr); //BHBOB MEeTONOE M3 CIOMCKAa gejerara

}
}

BoiBoXY KHpHn. cTpoky=feneraT
1 »
CTROKA - He MoA!
Ok
— O x
3apanTe cTpoky! |«
Delegat ]
CTpoka - He HoA!
-
. :Delegat
y ﬂ nar. cTpoky Delega

QK

Puc. 44. BapuaHTsl BbIBOJIA

B crnenyrommx nmpuMepax AEMOHCTPUPYIOTCS HEKOTOPBIE BO3MOKHO-
CTHU UCHOJIb30BAHUS JIE€JICTATOB:

class Program

{
delegate void Type(string str);

static void T1l(string str)

{ Console.WriteLine ("T1l=" + str),; }
static void T2 (string str)

{ Console.WriteLine ("T2=" + str); }
static void T3 (string str)

{ Console.WriteLine ("T3=" + str); }
static void Main(string[] args)

{

string instr= "A";

Type d = new Type (T1);
d += T2;

d(instr) ;

instr += "B";

d(instr) ;

instr += "C";

d += T3;

d(instr) ;
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T1=A
T2=A
T1=AB
T2=AB
T1=ABC
T2=ABC
T3=ABC

class Program
{
delegate void Type(string str) ;
static void T1l(string str)
{ Console.WriteLine("T1l=" + str);
}
static void T2 (string str)
{ Console.WritelLine("T2=" + str);
}
static void T3 (string str)
{ Console.WritelLine("T3=" + str);
}
static void Main(string[] args)
{ string instr= "A";
Type d = new Type (T1);
d += T3;
d(instr) ;
instr += "AB";
d(instr)
d += T2;
d -=T1;
instr += "CD";
d(instr) ;

~e

T1=A
T3=A
T1:=AAB
T3=AAB
T3=AABCD
T2=AABCD
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COBbITHUA

Oo1ee onucanue

MexaHu3M JiefieraToB IpeaHa3HAuYCH JIJIs MCIIOJIb30BaHHS B Ooliee
o0111el TEeXHOJIOTHH ITPOTPAMMHPOBAHUS COOBITHH.

Cobvimuem Ha3bIBACTCA 0COOBIN dJIeMEeHT (110J1e) Kiacca (Tuma jene-
raT-KJjacc), ¢ MOMOIIBIO KOTOPOTO OH (MM OOBEKT, KOTOPHIH €ro Cojep-
KUT) MOXKET MOChUIATh COOOIICHUS (YBEAOMIICHHS) 00 U3MEHEHUU CBOETO
COCTOSTHUSI IpyTuM oObekTaM. DakTHUeCKH Tepefada JAaHHBIX BBITIOJIHS-
€TCS C TIOMOII[BIO BBI30BA COOTBETCTBYIOIINX MeTO10B. [Ipu 3TOM TOBOPST,
YTO MEPBBIA OOBEKT SBISACTCS UCTOYHUKOM (sender) U nybauxyem Co-
oOIeHne, a OCTaIbHbIE OOBEKTHI CTAHOBATCS MOIyYaTeIsIMU (receiver)
U NOONUCHIBAOMCS HA TIOTYYEHUE ITOTO COOOIICHUS.

Kiacc ucrounuka cooO1ieHus (OTIpaBUTENb):

® O00BABISIET Oenecam (OOBSBICHUEM OMPECAIOTCS THUII U CUTHATYypa
BBI3BIBAEMBIX METOJI0B-00pPaObOTUMKOB COOBITHS). Jlemerar MoKer
OBITh OOBSBJICH U BHE KJlacCa-UCTOUYHHUKA;

e OOBSIBIAET coObIMUE;

e OmpeacIsieT METO, HHUITUUPYIOMINN COOBITHE: HEOCPEACTBEHHO M3

BHEIITHETO KOJ[a HHUITUUPOBATH COOBITHE HEMB3s!

Knacc npuémnuxa (nonywamens) onpenensier Metoji(bl) — 00paboT-
YUK(1) COOBITHS, TUIl U CUTHATYpa KOTOPBIX COOTBETCTBYET JI€JIETaTy, KO-
TOPBIM OOBSIBIICH AJIEMEHT-COOBITHE.

Jlo MOMeHTa WHHITMAIW3allUK COOBITHS, METOAbI-00pPaOOTUUKHU
JIOJKHBI OBITh B COOBITUH 3apETUCTPUPOBAHBI.

[Tpu 00BsIBICHUN COOBITHS cpefa CO3MaéT 3aKPBIThIM CTATUYECKUIA
KJIacC, B KOTOPOM HAaxXOJMTCS DK3EMIUISP Aejierara U OrnepaTopHbIE METO-
bl += W —= JJIs 100aBJICHUS WM YyJaJieHus: o0paboTunkoB. Tum 3Tux
onepaiuii — void. OO0bsABICHHE COOBITUS COCTOMT M3 JABYX ATaroB: 1)
00BIBJIEHHUE JIEJIEraTa

Mogndmkaropllocryna delegate Tunlenerara Wmalenerara (Tun
nuMs1) ;

2) COOCTBEHHO OOBSBICHHE COOBITHS B KJIACCE-MCTOYHHUKE COOBITHS

class MMmsiKnnacca

{

public event MWMsallenerara NMsaCobmTHs;

}
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Kak BumHO M3 00BsIBIEHUI, COOBITHE — 3TO IOJIE TUIIA Jejierar.
[Ipu 00BSABICHUH ATO T0JIC MHUIHATU3UPYETCS 3HAaUeHHeM null.

B cnenyromem nmpumepe aeneraT Type HCIOIb3YETCS IS CBSI3H HC-
TOYHHKA COOBITUS-00BEKTa S (Knacca Sender) ¢ NOIy4yaTeIsIMU-
oO0bekTamMu R1 u R2 kjaccoB Receiverl u Receiver?2 (puc. 43).

OTMEeTHM, YTO JIEMEHTY-COOBITHIO HE HY>KHO BBIJICIIATH MTAMSTh.

Eventl Rl Agentl ()
g . R2
InitEvent () <:::::::: Agent2 ()

Puc. 43. Cxema B3anMo1eiicTBUSI OOHEKTOB

using System;
class Evnt //o6épTounsut!
{
delegate void Type(string str);
class Sender
{ public event Type Eventl;
public void InitEvent ()
{
if (Eventl !'= null) Eventl (" Ceepumnocs!") ;
}
}

class Receiverl
{ public void Agentl (string text)
{ Console.Writeline ("O6paboTunmkl nmonyumn =" + text);
}
}

class Receiver?2
{ public void Agent2 (string text)
{ Console.Writeline ("O6paboTunk2 nonyumn =" + text);
}
}

static void Main()
{ Sender S = new Sender();

Receiverl Rl = new Receiverl () ;
Receiver2 R2 = new Receiver2();
S.Eventl += Rl.Agentl;
S.Eventl += R2.Agent2;
S.InitEvent() ;
Console.ReadLine() ;
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06paboTyuk1 nony4un
06paboTyMK2 nony4un

Ceepuvnock!
Ceepuvnock!

AHOHUMHBIE 06PAOOTYUKHU COOBITUU

[Ipn mpakTUYECKOM NPUMEHEHUM HUCKIIOYCHUN HMMEETCS BO3MOXK-
HOCTb HCIIOJIb30BAHUS AHOHUMHBIX 00pabomuukos. Tak odopmisercs
HECJI0KHBIN KOJI, KOTOPBIA Pa3MEIIAETCs Cpa3y B UHCTPYKLUU, B KOTOPOU
BBITIOJTHACTCSI perucTpanus 00padboTurnka COOBITHS:

using System;
class Evntl
{ delegate void Type(string str);
class Senderl
{ public event Type Eventl;
public void InitEvent ()
{
if (Eventl !'= null) Eventl (" Ceepumnocs!") ;
}
}
static void Main()
{
Senderl S = new Senderl();
S.Eventl += delegate(string text)

{ Console.WriteLine ("AHonmMusmt mesierarl = " + text);};
S.Eventl += delegate(string text)
{ Console.Writeline ("AnoHMMHEIM peyieraT?2 = " + text) ;};

S.InitEvent() ;
Console.ReadLine() ;

AHOHWMHBIM AeneraTl
AHOHHMHBIM aeneraT2

Ceepuvnock?
Ceepuvnock!?

[IporpaMMupoOBaHHe CTAHAAPTHBIX COOBITHHA

[IpencraBieHHbIE BBINIE TPUMEPHI UCIIOIB30BAHUS COOBITHI Mpecie-
IYIOT 1IeJIb MO3HAKOMUTh C MEXaHU3MOM COOBITHI. B mpakTuueckoM mpo-
rpaMMUPOBAHUH UCTIOJIB3YIOT CTaHAApTHBIE Jeieratsl cpensl NET, npen-
Ha3HA4YCHHBIC 1J1s1 00paOOTKMU CUTYyaIui, C TOMOIIBbIO KOTOPBIX OCYIIECTB-
JsieTCA yIpaBJieHUE NMPOrpaMMHBIMU CUCTEMaMHU M KOMIUIEKCaMH (COOBI-
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THS KJIaBUATYpPhl, MBIIIIK U TOMY M0J100HOE). /[ Mcroiab30BaHUs CTaH-
JAPTHBIX COOBITUIN HEOOXOIUMO CJIeIOBATh MPaBUIaM:

e UMs jenerara 3akaHuumBaeTcsi cypdukcom EventHandler (B me-
peBojie event handler — 06pabOTUNK COOBITHS, & B TEXHOJIOTHUH 3TO —
Oeniecam, MTHKATICYJIUPYIOITUN ccobliky Ha 00paOOTUYMKU COOBITHH);

e jieyieraT OMpeNesIsAeT /IBa MapaMeTpa:

" HCTOYHUK COOBITHS (TIPEAENIbHO 00IIIero Tuma object);

" ApPryMeHT COOBITHSA (TUIl EventArgs WIK NPOU3BOIHBINA OT HETO,
eciu TpeOyeTcs JIOMOTHUTENbHAsT MH(POPMAIIUS O COOBITUN).

Ecnu nonmonHuTensHONM MHGOpPMALMM O COOBITUU HE TpeOyeTcs, TO

MO>XHO HE OOBSBIATHL COOCTBECHHBIM JIejIerar, a MCIOJb30BaTh CTaH-

JApTHBIX KJacc gelerara System.EventHandler;

® 00bIYHO VMs0BpaboTurkaCoOEITYS NONYYaeTCd U3 MPUCTABKU
On " UMEHU COOBITHA.

[Ipenpinyuii mpumMep, B KOTOPOM coObITHE O(OPMIIEHO B COOTBET-
CTBUHM CO CTAHJAPTHBIMU IIPaBUJIAMU, BBITJISLAUT CIIEIYIOMIUM 00pa3oM:

using System;
class Event2
{ class Sender2
{ public event EventHandler Event2; //1
public void InitEvent ()
{
if (Event2 != null) Event2(this, null) //2
}
}
class Receiver
{
public void OnEvent2 (object sender, EventArgs e) //3
{
Console.WriteLine
("ObpaboTuMK MONYyYMJ COOOBmeHue
or'"+sender.GetType()) ;
}
}
static void Main()
{
Sender2 S = new Sender2();
Receiver R = new Receiver() ;
S.Event2 += R.OnEvent2; //4
S.Event2 += delegate (object sender, EventArgs e)
//5
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{ Console.Writeline ("AHOHMMHIM gOeJjieratT") ;
}i
S.InitEvent() ;
Console.ReadLine() ;
}
}

06paboTunk nonyuun coobumeHue ot Event2+Sender2
AHOHWMHBIM AeneraT

HyMepoBaHHBIMU KOMMEHTApUSIMHU 0003HAYEHBI CTPOKH, B KOTOPBIX
OBLIIM MPOU3BEICHBI U3MECHEHUS.

B crnenyromem npumepe cooOllieHne, nepeaaronieecs OT UCTOYHUKA
K MOJIy4aTesto, CTAaHOBUTCS OoJjiee MH(POPMATUBHBIM 32 CUET TEKCTOBOM
CTpOKHU. [[JIst 3TOro M3 CTaHIApPTHOrO Kiacca EventArgs HacCleqOBAHU-
€M IIOJy4aeTcsl MOJIb30BATENIbCKUU Kiacc SenderEventArgs, B che-
IUPUUIUPYIONIEH YacTH KOTOPOro HMEETCsS IMoje message (U3MeHe-
Hue 1). IlockoabKy 3TOT Kilacc OyJAeT MCIOJIb30BaH JJiI 00paOOTYMKOB,
U3MEHUTCS KX CUTHATYypa, M MCIOJb30BaTh CTAaHAAPTHBIA Jejerar
EventHandler B JaHHOM ciiy4a€ HEJIb3s — HYKHO 00BIBUTH HOBBIN JI€-
aerat (u3meHeHue 2). TpeTbe U3MEHEHUE ClelyeT MPOU3BECTH B METOJIC
InitEvent, KOTOPBI HHUIUMUPYET coObITHE Event2. B cooTBeTCTBUU
C TUIIOM 3TOr0 coObITUsA (neneraT EventHandler) HeoOX0oauMoO JiBa ap-
rymeHTa. OJuH U3 HUX TOT K€ — CChUIKA HA 0OBEKT-OTIPABUTEIH COOOIIIE-
Hud (this). Bropoil apryMeHT MOXKHO cO3aTh «Ha JeTy». Jlanee B 00Opa-
O0O0TUYMKE COOBITHS MOKHO MCIIOJIb30BaTh ATOT apryMeHT (M3MeHeHue 4).

using System;

class Event

{
class SenderEventArgs : EventArgs
//1
{
public string message;
public SenderEventArgs (string text)
{ message = text;}
}
delegate void EventHandler (object sender,
SenderEventArgs e);//2
class Sender2
{
public event EventHandler Event2;
public void InitEvent ()
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{
if (Event2'= null)Event2 (this, new
SenderEventArgs ("3apa6orano!"));//3
}
}

class Receiver

{
public void OnEvent2 (object sender, SenderEventArgs e)//4

{
Console.WriteLine ("O6paboTumMk nonyw coobmwemme : '"+e.message ) ;
}
}

static void Main()

{ Sender2 S = new Sender2();
Receiver R = new Receiver() ;
S.Event2 += R.OnEvent2;
S.InitEvent();
Console.ReadLine() ;

06paboTuuk nonyuun coobueHue : 3apaboTano!

HeoOxoauMo  OTMETHTH, YTO WMs CTaHJAApPTHOTO JieJierara
EventHandler 3aech IEPEKPHIBACTCH.

PacmimpeHHble NPpUEMBI yipaB/IeHUS

CIIUCKOM 00pPaGOTYUKOB COOBITUHA

B npenmecTByromux npuMepax KOHCTPYKIHS event HCHOJIb30Ba-
Jach B COKpAIIEHHOM BapHaHTE: OOBSBIISAIOCH IOJIE-COOBITHE (CIeIIHallb-
HOTO 00EPTOYHOTO KJIacca) M C TIOMOIIBIO OTIepaIiuii +=, —= BBINOJIHSIOCH
PETUCTPUPOBAHUE WIIM yJajieHne oO0pabOoTYMKOB M3 COOBITHSA. BBI30B 00-
pabOTUUKOB TOCJE HACTYIUICHUSI COOBITHA OBLT BO3MOXKEH HCKIIIOYH-
TEJILHO B MOPSIIKE UX PETUCTPALIUH.

KiroueBsie cinoBa add U remove, €ClIu UX HCMHOJIb30BaTh B OJIOKE
event, MO3BOJSIOT YINPaBIATH MPOLIECCAMHU PETUCTPALMH, YIaJCHUS
U B UTOT€ OYEPEIHOCTHIO BHI30OBOB 00Pa0OTUYHKOB.

B crnenyromem npumepe 00EpTOUHBIN Kiace 715t cOObITUS (Sender)

COJICP)KUT MACCHB Ha TPH Jiejierara, KaXJAbli W3 KOTOPHIX MpeaHa3HAYCH
JUISl pa3MENIEHUs CChUIKUA Ha OJIMH METO-00pa0O0TUHK:
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class Event3
{
delegate void Delegate() ;
class Sender
{
Delegate[] md = new Delegate[3];
public event Delegate Event

{

add
{
int 1i;
for (i = 0; i < 3; i++)
if (md[i] == null)
{
md[i] = value;
break;
}
if (i == 3) Console.Writeline ("Cnomucok nonon!") ;
}
remove
{
int 1i;
for (i = 0; i < 3; i++)
if (md[i] == value)
{
md[i] = null;
break;
}
if (i == 3) Console.WritelLine ("MeTon He HamugeH!'") ;

}

}
public void InitEvent ()

{
for (int i = 2; i >= 0; i--)
if (md[i] !'= null) md[i] () ;
}
}

class Receiver

{
public void OnEventl ()

{

Console.Writeline ("O6paboTumkl") ;

}
public void OnEvent2 ()

{
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Console.WriteLline ("O6paboTumk2") ;

}
public void OnEvent3 ()

{
Console.Writeline ("O6pa6boTumk3") ;
}
}

class Program

{

static void Main()

{

Sender S = new Sender();
Receiver R new Receiver()

S.Event += R.OnEventl;
S.Event += R.OnEvent2;
S.Event += R.OnEvent3;
S.Event += R.OnEventl;
S.InitEvent();

S.Event -= R.OnEventl;
S.Event -= R.OnEventl;
S.InitEvent();

Console.ReadLine () ;

Cnvcok nonoH!
06paboTunk3
06paboTunk2
06paboTumk 1
MeTog He HakHgeH!
06paboTunk3
06paboTunk2

KoncTpykunn add m remove HalOMUHAKOT Set-CBOWCTBO U MEpe-
IPYyalT COOTBETCTBYIOLIUE ONIEPaIUH.

HNMmest B cocTaBe 0OEPTOUHOIO Kjlacca MacCUB JIEJIETaTOB, JOCTATOY-
HO MPOCTO OPraHU30BaTh JIOOYI0 OYEPEAHOCTh UX BBI3OBOB, B TOM YHCIIE
1 00paTHY0, KaK B PUMEPE.

B o0mieM ciydae a1l pa3MelIeHus: CChUIOK Ha 00pabOTUYMKE MOKHO
UCII0JIb30BaTh U Takhe HAOOPBI, KaK CTEK, MpsAMas OYepeab WIH OYepenn
C YYETOM IIPUOPUTETOB.
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IIpakTHYeckoe NpMMeHeHe CTAaHAAapTHOrO JeJieraTta

AJIA ynpaBjieHuda popMon

@opmoti B OOJIBIUIMHCTBE COBPEMEHHBIX MHCTPYMEHTAIBHBIX CUCTEM
MIPUHATO HA3bIBaTh KJIACC, NMPEAHA3HAYCHHBIN IS PEali3aluy MOJIb30Ba-
TeabCKoro uHrepdeiica. B paccmaTrpuBaeMoil cucTeMe MUMS 3TOTO Kjacca
Form, 1 OOBSABJIEH OH B IPOCTPaHCTBE UMEH System.Windows.Forms.
OK3eMIUISIp JaHHOTO KJlacca TMpEeACTaBiIsieT Cco0OW IyCTOE€ OKHO,
obmaaroriiee HAOOPOM CTaHTAPTHBIX (PYHKITHIA:

® V3MEHEHHEM PA3MEPOB, CBEPTKOM, PA3BEPTKOM, NMEPEMELICHUEM I10
MOBEPXHOCTH pabOyYero CToia;

® VIIPABJIECHUEM C IOMOIIBIO CTAHAAPTHBIX KHOIIOK WJIN MEHIO;

® CTPOKOM 3aroJIOBKa.

OcHOBHOE Ha3Ha4YE€HUE Kilacca Form — CO3JaHUE MOJIb30BATEIbCKUX
OKOH pAa3JWYHbIX TUIOB M HA3HAYEHUW (CTaHIAapTHBIC, UHCTPYMEHTAb-
HbIE, BCIUIBIBAIOIIUE, TUAJIOTOBBIE U Apyrue). s 3Toro Kiacc UCMoab3y-
€TCsl B KauecTBe 0a30BOro JUisi HEKOTOPOTO MOJIb30BATENIBCKOIO Kilacca,
KOTOPBIM MOXET CIYXWUTh, B YACTHOCTHU, KOHTEHMHEPOM I OCTaJIbHBIX
AJIEMEHTOB YIPABJICHUS.

JIns mporpaMMHOTO YIIPABJIEHHSI COCTOSSHUEM OKHA B Kilacce Form
MPETyCMOTPEHBI CIETYIOIIAE METO/IBI:

Show () — otobpaxeHue Gpopmbl B BUIE HEMOJAIBHOTO OKHA;

ShowDialog () — otoOpaxenue GopMbl B BUIE MOJATHHOTO OKHA;

Activate () —nepenada pokKyca OKHY;

Hide () — cBepTka (hOpMBI B KHOIIKY MMaHENH 3a7a4;

Close () — 3aBeplleHue padOThI OKHA.

Kpowme atoro, srcusnennwiil yuxn mo00oi opMbl COCTOUT W3 COOBITHIA:

Load — reHepUpyeTcs OJUH pa3 MpH MEPBOU MPOPUCOBKE OKHA;

Activated — MHOTOKpaTHO T€HEPUPYETCS BO BpeMs KU3HHU (Pop-
MBI KK/l pa3 mpu noiayueHuu Gopmon Gokyca;

VisibleChanged — reHepupyercs KaxIbli pa3 Ipyd U3MECHEHUU
cBoiicTBa Visible ¢dopmbl (Hampumep, ¢ MOMOIIBI0 METOAOB Show (),
ShowDialog (), Hide (), Close());

Deactivated — MHOIOKpaTHO I'€HEPUPYETCA BO BpPEMs KU3HU
bopMBbI KX IbIN pa3 mpu oTepu Gopmoit Gokyca;

Closing — coOBITHE T€HEPUPYETCS HEMOCPEIACTBEHHO IMepes 3a-
KpbITHEM (POpPMBI, KOTJa MPOIEeCC 3aKPBITHS (HOPMBI MOKHO OTMEHHUTH
(m1s ATOTO CBOMCTBO e.Cancel HEOOXOJAMMO YCTaHOBUTH B 3HAUCHHE
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true, ecnu e — 00beKT THNIA CancelEventArgs, nepeAaHHbIi B 00pa-
OOTYMK JAHHOTO COOBITHS);

Closed — reHepupyercs nocie 3aKphIThs (HOpPMBI.

JIJ1st KaXK10T0 U3 IePEYMCIICHHBIX COOBITHI B cocTaBe (hOPMbI UMEET-
Csl COOTBETCTBYIOLIUNA METOA-00pabOTUMK, HMMsI KOTOPOTO MOJydaeTcs
C TIOMOIIIBIO TIPUCTaBKU On K UMEHU coObITUs. [Ipu 3TOM Kaxwlii U3 obpa-
OOTYMKOB OOBSBIICH KaK BUPTYaJIbHBIN, U TTIOATOMY UMEETCS BO3MOKHOCTh
MIEPEONPEICTUTh €r0 B TOJIB30BaTEIHCKOM (ITPOM3BOIHOM OT Form) Kiacce.

[IpeacTaBnsOT NPaKTUYECKUN UHTEPEC CBOMCTBA (POPMBI:

Parent — CChUIKA Ha POJUTEIIbLCKOE OKHO. J[aHHOE CBONMCTBO 0C0O00
aKTyaJIbHO JIJIsl JIEMEHTOB YIIPaBJICHUS, pa3MEIlIeHUE KOTOPBIX OMpeaes-
€TCSl CMEIIIEHUEM OTHOCUTEIHLHO BEPXHET0 JIEBOTO yTJla KJIMEHTCKOU 00Ja-
ctu (cBoiicTBO Location tuma Point, 3agaromiee KOOpAWHATHI X, Y
cmenienus). JIroOoi seMeHT ynpaBiieHus — 3To Toxke Gopma. [lepBruunbie
(GbopMBI HE UMEIOT POJIUTENILCKOTO OKHA;

Visible —Bugumocts popMel (true, false);

Enable — pmoctynmHocTh (opMmbl (true, false). Korma ¢opma
HEBHUJIMMa, OHA OTOOpa)kaeTcs TYCKJIbIM I[BETOM M HE pearupyeT Ha
YIPaBIAIOIINE BO3CUCTBNUS;

AutoSize — BKIKYACT WIN OTKIIOYAET PEXKUM IMOATOHKHU Pa3MepoOB
OKHa (WJIM 3JEMEHTa YyMNpaBJCHUs) MOJ pa3Mep OToOpakaeMbIX Ha HEH
JTAHHBIX (TEKCT, N300paKCHHE).

ITopsimok B3aMMHOTO PAcCIOJIOXKEHUS (MEPEKPBHITUSA) JIEMEHTOB Ha
dbopme ompeaenseTcs Tak Ha3bIBAEMbIM Z-nopsioxom (M0 aHAJIOTHUU C Tpe-
ThEe KOOPAMHATON TPEXMEPHOTO MPOCTPAHCTBA). M3HAYaNbHO Z-TOPSIAOK
omnpeAesieTcsl MOPSIAKOM T00aBICHUS JIEMEHTOB, HO MOXET ObITh HM3MeE-
HEH C ITIOMOIIBIO METOA0B BringToTop () u SendToBack ().

®opma SBIAETCS KOHTEMHEPOM IS Pa3sMEIICHHUS MPOHU3BOJBHOTO
KOJIMUECTBA AJIEMEHTOB ympaBiieHus. OpraHu3oBaH 3TOT HAOOp B BHUJE
KOJUIGKIIMW, a JIOCTYIIeH uYepe3 CBoiicTBO Controls tuma Con-
trolCollection. C mOMOIIBIO TAHHOTO CBOMCTBA MOXHO JTHHAMHYE-
CKM JI00ABJISITh WM YJIAJIATh 3JIEMEHTHl YOpaBJICHUs, 00palaTbCsi K HUM
10 UHJAEKCY, a TAKXKE OCYIIECTBIATh MOUCK C MOMOIIbI0 MeToAa Find (),
KOTOPOMY B Ka4€CTBE apTryMEHTa YKa3bIBAIOT UMsI DJIEMEHTA YIIPABIICHUS.
CoOCTBEHHO HOMEP 3JIEMEHTa B KOJUICKIIMM U COOTBETCTBYET Z-TIOPSAKY
AJIEMEHTA.

Emié ogqauM CBONCTBOM, YHOPSIAOUUBAOIIUM 3JIEMEHTHI YIIPaBJICHUSI,
apisiercs: TabIndex. HoMepa, npucBanBaeMble 3TOMY CBOMCTBY, OMpe-
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JENSI0T MOPSAJOK 00X0Ja 3JIEMEHTOB Ha (opMe ¢ MOMOUIBIO KJIABUILU
Tab. Ecan oquH wiM HECKOJBKO 3JIEMEHTOB MMEIOT HYJICBBIC 3HAUYCHMUS
TabIndex, TO 0O4epeIHOCTh 00X0/a OMPEACIAETCS MO Z-UHACKCY.

YacTo npu pa3paboTKe IIaBHOTO (WJIM JOYEPHEr0) OKHAa IPHUIIOXKe-
HUSL HEOOXOAMMO 00ECTIeUUTD MOJIB30BATEII0 BOZMOXHOCTh OTMEHBI OTIe-
paluyu 1o 3aKpeITHIO (OPMBI (HAITpUMEpP, Ha KHOTIKY «KPECTUK» B MPABOM
BepxHeM yriy okHa). CaMoe MpoCTOe pelieHrne B TaKOM cllydyae — Iepe-
rpy3ka 00padoTunka coopiTist OnClosing:

using System.Windows.Forms;
using System.ComponentModel;
class Forml : Form

{
public Forml ()

{
this.Closing += new
CancelEventHandler (OnFormClosing) ;
}
void OnFormClosing(object s, CancelEventArgs e)
{
string message = "IIpOJOJIXMTE BHIIOJHEHMe ?";
string caption = "BmbepuTe BapmaHT!";
MessageBoxButtons buttons = MessageBoxButtons.YesNo;
DialogResult result =
MessageBox.Show (message,caption,buttons) ;
if (result == DialogResult.No) return;
e.Cancel = true;

}

static void Main()
{
Forml &$opwma;
éopma = new Forml () ;
®opmMa . Text = "Pyunast ¢opma";
Application.Run (®opmMa) ;
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NCKIIIOYEHUA

Bo Bpems BEITIOTHEHUS TPOTPAMMBI 3a9aCTYH0 BOSHHKAIOT CUTYaIlUH,
KOT/la TPEeAyCMOTPEHHOE MPOTPaMMUCTOM JIEUCTBHE JTUOO BBITOJHUTHCS
HE MOXET B MPUHIIUIE, JUOO0 MPUBOJIUT K HEONPEACIEHHOMY pe3yJbTaTy
(mesnieHUEe Ha HOJb, EPETNOJHEHUE, UCUE3HOBEHUE MOPSIAKA U TOMY 110100~
Hoe). J1Jist Toro 4To0bl M30€XaTh MPU ATOM aBAPUMHOTO 3aBEPIICHUS TIPO-
IpaMMBbI, TIPEAYCMOTPEH TaK Ha3bIBAEMbIH MEXaHU3M OO0PaOOTKH HMCKIIIO-
YUTEIBHBIX CUTYAIMH, WM MEXaHU3M UCKIIOYeHUuN. OH CBOJUTCS K Clie-
JTYIOIIAM JIEUCTBUSIM:

® IIpM BO3HUKHOBEHHH OCOOOM uUCKIOYUMENbHOU CUTyallud CHUCTEMa
CO3/Ia€T CIEIUAIbHbIA O0BEKT THUIA UCKTIIOUEeHUe, KOTOPBIA U COOT-
BETCTBYET JJAHHOM CUTyalluu (TOBOPST: BHIOPACHIBAET UCKIIIOUCHUE).
Bce Tumbl nCKIIFOUeHUH SBISIFOTCS IIOTOMKAaMH OJTHOTO CIEIHAIbHOTO
Ki1acca Exception, OnpeaeséHHOro B MOPOCTPAHCTBE HMEH
System. IMeeTcst OONbIIOE KOJUYECTBO CUCTEMHBIX HMCKIIOUCHUM
(DivideByZeroException, OutOfMemoryException,
OverflowException u apyrue). [IporpaMmmuct MoxeT paszpada-
THIBaTh U COOCTBEHHBIC TUITHI NCKITFOYCHU;

e yHGOpMaIKs, HWHKAINCYJIUPOBAaHHAs B OOBEKTE-MCKIFOYCHUHU, WC-
MOJIB3yeTCs B 0710Ke 00pabOTKU 3TOro uckiatoueHus. CTaHgapTHBIMU
nercTBusMU (00pabOTKa MO YMOIYAHHIO) SIBJISIIOTCS BBIBOJ JIUArHO-
CTUYECKOTO COO0OIeHUsI U 0e30macHoe (JJI1 CUCTEMBbI) 3aBepIlCHUE
POTrpaMMBbl, IPU pabOTE KOTOPOU BHEIOPOIIICHO UCKITIOUCHUE;

® 0cO0YyI0 THOKOCTh MEXaHU3MY HCKIFOUYEHHM 00ECIeurnBaeT BO3MOXK-
HOCTb OIpEJIeNICHUs] COOCTBEHHON 00pabOTKH HCKIIOUEeHUH (TOBO-
pAT: TIEPEXBATUTh UCKITIOUCHHUE);

® VCKJIFOUCHUS MOTYT OBITh BHIOPOIIIECHBI MPOTPAMMHO.

B tune Exception UMEOTCS CBOMCTBA, KOTOPBIE YI0OHO MCIOb-

30BaTh Ha MIPAKTHUKE:

HelpLink — URL daiina c onucanuem ommoku;

Message — TEKCTOBOE€ omucaHue omudku (readonly). Maunma-
JU3UPYETCSd TPU CO3IaHUM OOBEKTA-UCKIIOYEHHUS (BXOIHOW apryMEHT
KOHCTPYKTOPA);

Source — UMs 00BEKTa WU MPHUJIOKEHUS, BBIOPOCUBIIIETO UCKIIO-

YCHHUC;
TargetSite — METO/, BHIOPOCUBIIHI UCKIIOUCHHE.
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JInst McroJib30BaHUsT MEXaHU3Ma MCKIIIOUYEHUN B si3bike C# mmeercs
TPU KIJIFOUEBBIX CJIOBA:
e throw — reHepanys UCKIIOYEHUS,
e try — OJIOK MPOBEPKHU HA UCKIIOUYCHUE;
e catch — 0JI0OK 00pa0OTKHU UCKIIOUYCHHUS.

Onepamop throw
CUHTaKCHC UCTIOJIL30BAHUS OIlepaTopa:
throw O6wmexkTUckiouenue; //

O6BeKT HOoJIkeH OHTBE yXe pasMelléH B NaMsTH,

HNJIN

throw new = TunMckniouenwus () ;

ITocne BbINOJMHEHUS omepatopa throw manbHEWIee BBITOIHEHUE

0JIOKa Kojia MpeKpalllaeTcs, a yupaBleHUe nepeaaércss o0padOTUMKy daH-
HOTO UCKJIIoYeHusl. Onepatop throw MOXeT ObITh UCIIOIB30BaH U 0€3 ap-

I'YMCHTOB IJIA HOBTOpHOﬁ ICHCpalrn TOro XK€ UCKIIOUYCHMUA.

Onepamop catch

Omnepatop catch sBiseTca 3aroloBKOM 00padOTUUKA UCKITIOUYCHHUS.
CHUHTaKCHUC UCTIOJIb30BAHMS:

catch (Tumn o6wmekT) {6;1OK koOma}

T HUCHONB3YETCS I BbIOOpa 00pabOTUMKA: THUIT HCKIIFOYCHUS,
BBIOPOIIIEHHOT'O ONEpaToOpoM throw AOMKEH MOJHOCTHIO COBMAIATh C TH-
OM, 3aJJaHHbIM B catch (Wi ObITh POU3BOAHBIM OT HEro). COOCTBEHHO
OOBEKT SBISAETCA BXOAHBIM apryMEHTOM Jisl 0JI0Ka 00paboTyuKa.

PasznoBunHoCThIO catch sBusgercsa omeparop finally, KOTOpBIU
HE UMEET BXOJIHBIX apTYMEHTOB, BBIMIOJHSETCS BCerja (B TOM YUCIIE MOCTe
1100010 00padOTYMKa UCKITIOUCHMUS).

Onepamop try

JlaHHBIN omepaTop omnpenesieT 0JI0K KojJa, B KOTOPOM BBIMOJIHSIETCS
nmpoBepka Ha HCKIoueHue. OOBIYHO TaK BBIACISIOTCS (PparMeHTHl MpO-
IPaMMbl, MMOTCHIIMAIBHO OIACHBIC M3-32 BO3HWKHOBEHHUS HCKIIIOUUTEIb-
HbIX cutyarui. [locie Omoka try MOMKHBI CIeA0BaTh OJOKH 00paboTUH-
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KOB HCKJIIOUEeHUH. B ciydae UX OTCYTCTBUS yHpaBJIECHUE MOCIIE TeHEepaluu
UCKJIIOYCHUS TIepeaacTcss 00padbOTUMKY MO YMOJIYAHUIO.

B crnenyromem mpuMepe BbIOPACHIBAIOTCA M NEPEXBATHIBAIOTCS HC-
KJIFOUEHUSI KaK CUCTEMHOT0, TaK U MOJIb30BATEIbCKOIO THUIIA.

B mo6om BapuaHnTe pabOThI MpOorpaMMbl YAEPKUBAECTCS KOHCOJBHOE
OKHO (puc. 44), U Kypcop B MOCJEIHEH CTPOKE CBUICTEIBCTBYET O 3aIly-
IIIEHHOM MeToZie ReadLine.

namespace Excl

{

class Program
{
class Excl : Exception
{
public Excl (string s) : base(s) {}
}
static void metod(int a)
{
if (a<0) throw new Excl ("orpumarensHoe BHaueHue') ;
Console.WriteLine("Bcé OK!") ;
}
static void Main()
{
string s;
int Num;
Console.Writeline ("3amanre uenoe umcio!") ;
s = Console.ReadLine() ;
try
{
Num = Convert.ToInt32(s);
metod (Num) ;

}
catch (Excl e)

{ Console.Writeline ("Uckawouernne : " + e.Message) ;}
catch (Exception e)

{Console.WriteLine ("Uckniouenne : "+e.Message) ;}
finally

{ Console.ReadLine() ;}

}
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JanadtTe ueAoe 4YucAao?
BxopHan CTpOKA WHMEAA HEBEpHLM GOPHAT .

a
BBI' 1l

CKANYEHHE

fs JapasiTe ueaoe uyucao?
OTPHUATEALHOE SHAYEHHE

Mok AwueHue =
-
——————

e JanavTe ueAoe yucAao?

il
Bce OK®?

Puc. 44. KoHcosbHOE OKHO:
a — TIPH BBOJIE CTPOKH, KOTOpasi HE MOKET OBITh
npeoOpazoBaHa B 1I€JIOUYUCICHHBIN (hopMaT;

0 — IIpHU 3aJlaHUH OTPHULATCIbHOI'O 3HAUCHM A,
6 — IIPU IITATHOM BBO/IC

MexaHu3M UCKIIOUEHUN MpeCTaBisieT coOO0M aJbTepHATUBHBINA Ba-
pUAHT BO3BpaTa U3 METOJIOB, OCBOOOXKas MPOrpaMMHUCTa OT HEOOXOAU-
MOCTH YBEJIMYEHHUS CIUCKA BXOJHBIX apPIyMEHTOB U BBIXOJHBIX MPOBEPOK
B KQXKJOM TOUKE BBI30BA WUJIA BO3BPATA.

B crnenyromem npumepe HapsAy O CTaHAAPTHBIM (J€JI€HUE HA HOJIb)
UCIIOJIB3YETCA M TOJIb30BAaTENIbCKOE HCKIIOUECHHE, OPOPMIICHHOE B BHUJE

KJ1acca B:
namespace Exc2
{
class A
{
static int S = 1;
string type()

public static

{
try
{
return String.Format("{O}", 1/S--);
}
catch (Exception) { return "E1"; }
}
}
class B : Exception
base(b) { C = ¢;

{
public char C;
public B(string b, char c)

}
static void Main()
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try

{

for (int i =1 ; i > -2; i--)
if(i < 0) throw new B("E2",'-");
else Console.WritelLine( A.type())

}

catch (B b)
{ Console.WritelLine (b.C+b.Message); }

1
E1
-E2

Jlo Havasia paboThl COOCTBEHHOTO KOHCTPYKTOpA KJlacca B BBINIOJIHS-
€TCsl ABHBIM BBI30B KOHCTPYKTOpa 0a30BOT0 Kiacca Exception c apry-

MEHTOM-CTPOKOW, KOTOpas HCHOJb3YyeTCA Uil WHUUHAIW3ALUA  I10JIA
Message.
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CBA3HBIE CIITMCKH

[loHaTHe 06 MHPOPMALMOHHBIX CTPYKTYpax

OO6paboTka O0JIBIIMX OOBEMOB JAHHBIX COBPEMEHHBIMU HH(pOpMa-
[IMOHHBIMU CHUCTEMAMHU BO3MOKHA MCKIIOUUTEIBLHO MPHU YCIOBUM YETKOMN
OpraHu3allvu, B TOM 4uciie U 00pabaThiBa€MbIX JTaHHBIX. B o01iem ciaydae
ungopmayueri CUUTACTCS OMNPENCIEHHBIM 00pa3oM  yHOPSI04YCHHBIN
HAa0Op CTPYKTYPUPOBAHHBIX TAHHBIX. DJIEMEHTHI 3TOTO HA0Opa CBA3BIBAIOT
TaK Ha3bIBAEMbIE CTPYKTYpHBIE OTHOILIEHUS (puc. 45):

® HACJICIOBAHUS U MPEIICCTBOBAHUS;
® HAYaJIbHOCTH M KOHEYHOCTH;

e yepapxuu (MOAYUHEHHUS);

® BCTBJICHUS

|

® U JIpyTHUE.
[ HNubopMalinoHHbIE CTPYKTYPBI ]
N .
Jluneiinbie (OJTHOMEPHBIC) CITUCKH [ N-MepHbIe CIIUCKH ]
Crex unu CeTh
epeBo
oOpartHas Hpsvas Huknuuec- I[BY‘ETOP oH- ):"[FIEEE (NETWORK)
ouepenp HUH CTeK ( )
ouepenp (FIFO) Kas ouepeb DEC
(LIFO) (DEC)

A 4

IIpocroe bunapnoe OpueHTupoBas-
JIEPEBO JIepEBO HOE JIEPEBO

|

Puc. 45. CtpyKTypbl JaHHBIX

JlaHHbIE, YAOBJIETBOPAIONIME TOMY JIMOO HWHOMY THUIlY (THUIIaM)
CTPYKTYPHBIX OTHOIICHHWM, HA3bIBAIOTCS UHDOPMAYUOHHBIMU CIPYK-
Mypamu.

B nunelinbix cniuckax (puc. 46) monokeHue dJeMeHTa 3a1aéTcs o-
HOM KOOpJAMHATON (HOMEP B OYEPE/U, CABUT OTHOCUTEIIBLHO MPEIbIAYIIETO
AJIEMEHTA, aJPeC MECTOPACIIONOKEHHUS U ToMy Toao00Hoe). B N-mepHbIix
CIIUCKaxX JIsl UJICHTU(UKAIIMY AJIEMEHTa, KaK MpaBuio, Tpedyercs 3aaaTh
YPOBEHb €T0 PACIOJIOXKEHUS B Mepapxuu (mepBas KOOpAUHATA), a 3aTEM
ykazaTb N—1 KoopAMHAT, ONpPEAeaoNUX €ro pacrojloKeHUe Ha JaHHOM
YPOBHE.
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a 6 e
3arpyska % g:> Pasrpyska 3arpyska

J

3arpyska E& G:D Pasrpyska

Snementd DneMeHT3
J1eMenT3 1eMeHT3 DneMeHT ]
Drenent2
DI1eMeHT] D1eMeHT] D1ementd
S
JTHo Pasrpyaxa(jj 3arpyska Eﬁ Q{) Pazrpyska

Puc. 46. JIunelinsie ouepeau:
a — CTeK; O — IpsiMasi ouepeib; 8 — €K

Cpenn N-MepHBIX CHHUCKOB 0CO00€ MECTO 3aHMMAaET CTPYKTypa de-
peso (puc. 47). JlepeBoM Ha3bIBa€TCI MHOXECTBO, cocTtosiee uz n = 0
3JIEMEHTOB:

® y KOTOPBIX UMEETCS OJIMH OCOOBIIN JIEMEHT — KOPEHb JEPEBA;

e ocTtajbHbie (n — 1) 2IeMEeHTOB BXOASIT B m = 1 B3auMHO Hemepece-
KAIOLIUXCSI MHOKECTB, KaXJ0€ U3 KOTOPBIX TaKXKe SIBIISIETCA Jepe-
BOM.

Takum 00pa3oM, JEpeBO SBISETCS CTPYKTYpod O€3 MomepeuHbIX
CBsA3el Mexay sneMmeHTaMu. [Ipumepom aepesa siBisieTcs (aitnoBasi cu-
creMa. /IaHHBIM TIPUHIUI HE BBINOJHAECTCS B N-MEPHOU CTPYKTYPE, HA3bI-
BaeTcsi ceTbto. OCOOBIN KIIaCC IEPEBbEB COCTABIISIIOT OUHAPHbIE: B HUX U3
KaXJIOTO y3Jla BO3MOKHO pa3BETBJIICHHE HE 0oJjiee YyeM Ha JBa Harpa-
BJICHHSI.

a Kopens 6 Kopens

A 4
|9neMeHT |9neMeHT| 9J‘I€MCHT|

DJIeMEHT DJIeMEHT | Dnemenr |

R

Drement Drtement

DeMeHT DeMeuT

| Dnemenr |

Puc. 47. JlepeBo (a) u OunapHoe jiepeBo (0)
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JInHeViHbI€E CBSI3HbIE CIUCKH

[IpencraBuMm ceOe HEKOTOPYIO MOCJIEAOBATEIBHOCTh IIEJIBIX YKCEN,
yIopsIoueHHyo 1o Bo3pacranuto: 10, 20, 30, 40, 50, 60. CtaButcs 3ana-
Yya CO3/IaHUsI CUCTEMBI, ONEPUPYIOLIEH C MOJAOOHBIM HAOOPOM JIaHHBIX.
[Ipocreimum BapuaHTOM SIBJISIETCSA UCIIOJIb30BAHUE MACCHUBA:

int[6] m= { 10, 20, 30, 40, 50, 60};

Korna pyHKImoHaaIsHOCTH pa3padaThiBa€MOM CUCTEMBI OIpaHUYHNBA-
eTCSl XpaHCHUEM JaHHBIX M MX MPEIOCTABICHUEM TI0 COOTBETCTBYIOIIEMY
3aIpocy, Takoi BapuaHT OyjieT onpasiaaH. Ilpu Oosee mmupokon QyHKIM-
OHAJILHOCTH MPOOJIEMAaTUYHO UCTIOJIb30BAHNE MACCHUBA:

¢ J100aBJICHHE HOBBIX 3JIEMEHTOB CBA3aHO C MEpepacIpe/ICIICHUEM BCe-
ro Habopa;
® yJaJCHHE CYHIECTBYIOIINX AJIEMEHTOB MPUBOIUT K pA3PEHCEHHOCU

U HEepaIlMOHAILHOMY MCIOJIb30BAHUIO TTAMATH;

e jif00as MoaM(UKAIUs CcOoCTaBa 3JJIEMEHTOB TpeOyeT I0CTaTOYHO

CJIO’)KHOT'O TMPOTOKOJIMPOBAHMUS;

® HETPUBHAJIBHBI JTIOOBIC OMEPALIMH 110 MTEPErPYIITHUPOBKE HIEMEHTOB
® 1 IpyToOE.

bonee ynuBepcanpHOM dopmoi peanuzanuu  UHGHOPMAITMOHHBIX
CTPYKTYp SIBISIETCA CBsA3HAsA popMa. DIEMEHT CBA3AHHOIO CIUCKa 00Jaa-
€T CIIOCOOHOCTBIO camoadpecayuu, TO3TOMY B OOLIEM CITy4ae OH COCTOUT
u3 JIBYyX 4vacteil: nHpopmanunonHout (info) u agpecnoit (link). Mudopma-
IIMOHHAs W aJpecHasi 4acTH DJIEMEHTa CBA3HOTO CIMCKAa MOTYT, B CBOIO
ouepellb, COCTOATh U3 MPOM3BOJILHOTO KOJIMYECTBa MoJieid. B wacTHOCTH,
KOJIMYECTBO MOJIEH B apeCHOM YacTH 3aBUCHUT OT NPOX00080CHMU OUEPENN:
AIIEMEHTBI 0OHONPOX0O0B0l OUYEPEN UMEIOT OJIUH aJIpeC, ABYNPOXOIOBOM
— JBa.

[TocnenoBaTenbHOCTh YKCEN B CBA3ZHON (popMe MOXKET ObITH OpraHu-
30BaHa B oOpaTHOM ouepenu (puc. 49, a), MoauduKaius 3J1€MEHTOB KOTO-
poii mokasana Ha puc. 49, 6.

CocraB »syemMeHTa o4Yepear MOXKET ObITh OMpejesieHa ClelHaIbHBIM
KJ1accoMm (B mpumepe oH OyneT HasbiBaThes List). IIpu 3TOM 351€MEHTHI
ouepenn Ierecooopa3Ho pa3MeniaTh JUHAMUYECKH, HYJIEBOU aJpec CUH-
TaTh MPU3HAKOM OKOHYAHUS, a JIJI1 HAYAJIbHOTO ajipeca BCe odepenu J0-
MOJIHUTEIHHO OOBSBUTH CTATUYECKYIO CCHUIKY

using System;

using System.Collections.Generic;
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using System.Text;
namespace ConsoleApplicationl

{

class Program

{

class List
{
static List top = null;
int info;
List link;
public List(int i)
{
info = 1i;
if (top == null) link = null;
else link = top;
top = this;
}
static public void Type()
{
List p;
for ( p=top ; p !'= null; p = p.link)
Console.Write (™ {0}”,p.info);
}
}
static void Main()// ucneTaTenbHHII MEeTOXR
{
string s;
int i;
for (; ;)
{
s = Console.ReadLine() ;
i = Convert.ToInt32(s);
if (i '= 0) new List(i);
else break;

}
List.Type() ;

O LEWwMN=
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Ha4daJlo

OKOHYaHHC

—

info |link pp{iNfO (lINK |meplinfo |link mepplinfo

Hayajol Hayao2

—p 0 |info [ link2 ” linkl{info | link2 < link1{info |0 —

Puc. 48. OqHonpoxoa0BbIH (@) U IBYNPOXOAOBBIN (0) CBSI3HBIE CIIUCKH

Halallo

—p (60 [pweclp[50 Jompcc |pfd0  [s10cc |30 [eaPce fpp20  [a205k |pf10° [0 i

Havalio

— 60 |aapec}_X>{50 [rwec {10 [eapec 30 Y 20 [eweclpf10 [0 }:L
f —

Puc. 49. O6paTHas ouepe/s:

a — B CBSI3HOM (popMe OpraHM3aluu; 6 — Mociie yaaleHus dyeMeHTa 30
1 100aBJIEHHUS dJIEMEHTA 55
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I'PAOUKA

Busyanuzanus asymepHoi rpaduku Ha miatrgopme .NET BoimosHs-
€TCSl C MOMOIIBIO TUIOB M3 MPOCTPAHCTB UMEH, 00beAMHEHHBIX B GDI+
(Graphics Device Interface — untepdeiic rpadpuueckux ycrpoiicts). GDI+
aBysieTcsl Oosee yAOoOHOW aig mporpaMMHpoBaHus anbrepHatuBot GDI
APl (Application Programming Interface — mporpaMMHbIi uHTepdeiic
npwioxkenuit). Hiwke nepeunciiensl 0azoBbie mpoctpaHcTBa uMéH GDI+
(Bce OHH, pazymeeTcsl, BXOASIT B KOPHEBOE MPOCTPAHCTBO UMEH System):

e Drawing — OCHOBHBIE THUIIbI JIJI1 OCHOBHBIX ONEpAlMi BU3YyaJn3a-
nuu (nepes, KUCTH, MmpUdTh). B 3TOM mpocTpaHcTBE O0OBSBICH
OCHOBHOM TN rpaduku — Graphics;

e Drawing.Drawing2 — THUNOBI JjIsi OoJiee CIOXKHOW JBYMEpPHOU
BEKTOPHOU Tpaduku (IpaJluCHTHBIE KUCTH, CTHJIM KOHIIOB CTPEJIOK,
reoMeTpUUECcKre TpaHchopMalnm);

e Drawing.Imaging — TUObl A1 00pabOTKU rpauyecKux H300-
paXKEHUM;

e Drawing.Printing — Ttumbel s oTOOpakeHHs Tpaduku Ha
CTpPaHULEC NPEABAPUTEIBHOTO MPOCMOTPA ¢  B3aUMOACHUCTBHS
C IIPUHTEPOM;

e Drawing.Text — TUIIBI JJIs yIIpaBiIeHUs HAOOpamMu MIpUQTOB.
OCHOBHBIE THUIIBI TPOCTpPaHCTBA UMEH System.Drawing cieayromue:
Bitmap — OuToBasi kapta — pacumupsieT Kjiacc Image AONOTHUTEb-

HBIMU METOJaMU CO3JIaHUSl U MAaHMUIYJHUPOBAHUS PACTPOBBIMU M300pake-
HUSIMU;

Brush — xwucth (cTaHmapTHBIE KHCTH COJEp)KaTcsi B Kiacce
Brushes, KOTOpPbIM COAEPKHUT CBOMCTBA readonly, BO3BPAIIAIOIINE
00BeKTEl Brush: Brushes.Red, Brushes.Orange, Brushes.
Yellow, Brushes.Green, ..., Brushes.Transparent) -
aOCTpaKTHBIN KJIacc, KOTOPBIM ONpeenseT 00BbEKThI, UCIOIb3yEMbIE IS
3QJIMBKM BHYTPEHHUX oOjacted rpaduueckux ¢uryp. He moxxer ObITh
peaIn30BaH HEMOCPEACTBEHHO. JJi1 co3Manns 00bEeKTa «KUCTh» HCIOJIb-
3YIOTCSl TaKue€ MPOU3BOJHBIE OT HEro Kjacchl, Kak SolidBrush (KHCTb
oJHOro 1Bera), Texture-Brush (KUCTh U3 rpauyeckoro m3zoOpaxe-
HUs), LinearGradientBrush (KUCTh C IMHEHHBIM WJIM MHOTOIIBETHHIM
TPaAUEHTOM);

Color — user. CranaapTHble LIBETA MPEACTABIAIOT MHOTOYUCIICHHBIE
(141) xoHCTaHTHI, HAIIPUMED:
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Color.White=0xFFFFFFFF,

Color.WhiteSmoke=0xFFF5F5F5,

Color.Black=0xFF000000,

Color.BlanchedAlmond=0xFFFFEBCD,

Color.Blue=0xFFO0000FF,

Color.BlueViolet=0xFF8A2BE2,

Color.Brown=0xFFA52A2A,

Color.Yellow=0xFFFFFFO0O0,

Color.YellowGreen=0xFFOACD32.

OOmekT kimacca Color mpeaAcTaBisIeT coOoit 32-pa3psHOe 3Hade-
HUE, COCTOSIIEE U3 YETHIPEX OANTOBBIX KOMIIOHEHT, COOTBETCTBEHHO JIJIs
yOpaBieHus: alb(a-KaHaloM, KpAacHBbIM, 3€JIEHBIM U CHHHUM I[BETOM (CHU-
ctema ARGB). Anbda-kommoHeHT 3a1aé€t npo3payHocTh (0 — mpo3payeH,
255 — Hempo3paueH) U OMNpPENEIAeT, B KaKUX MPOMOPIUAX JAHHBIA IBET
OyzeT cMmenial ¢ POHOBBIM;

Font — mpudrt — uHKancynupyer HaOOp XapaKTEPUCTUK MIpUPTA:
Ha3BaHUeE, BBICOTY, pa3Mep, CTUJib. Mcronb3yercs npu mpoprucOBKE CTPOK
Ha rpauUYeCcKoi MOBEPXHOCTH;

Graphics — NOBEpXHOCTh AJi1 PUCOBAaHUSA — JOMOJHUTEIBHO KJacc
COAEP>KUT METOJIbI U CBOMCTBA, MO3BOJIsAIONIUE dPPEKTUBHO MAHUITYTUPO-
BaTh FT€OMETPUUYECKUMU OOBEKTAMHU HA MOBEPXHOCTH PUCOBAHUS;

Icon — nmukTOrpamMma — HHUIIUAIU3UPYET IK3EMIUISIP Kiacca Icon u3
yKa3aHHOTO (paiina;

Image — 6a30BbIi KJacc IJi pa3audHbIX (OPMATOB U300paKEHUN —
o0ecreuynBaeT METObI JIJIsl 3arPY3KU U COXPAHEHUS PACTPOBBIX U BEKTOP-
HBIX HM300pakeHui. MoOTyT OBITh MCIOJIB30BaHbl Takue (hopMatel Tpadu-
yeckux ¢aitnos, kak bmp, icon, gif, jpeg, exif, png, tiff, wmf u emf;

Pen — kapannam — onpenenseT 00beKT, UCIOIb3YEMbIN 11 pucoBa-
HUS TPSAMBIX U KPUBBIX JIMHUM 3aJJaHHON MIMPUHBI M YKa3aHHOTO CTHJIA.
HapucoBaHHYI0 JTUHUIO MOKHO 3aIlOJHUTH, UCIIOJIB3Ys Pa3IMUHbIC CTUIU
3aJIUBKU, BKJIFOYAsl CIUJIONIHBIC IIBETA U TEKCTYPhl. CTUIIb 3IMBKH 3aBUCUT
OT KUCTH WJIU TEKCTYPHhI, BBLIOPAaHHOHN B KaueCTBE 00BEKTA 3aMOJHEHUS;

Point — Touka — npeacTaBIgeT YNOPSAIAOUCHHYIO Mapy LEIbIX YhCel —
KoopauHat X u Y, ONPEAEAIOlIyI0 TOYKY Ha JABYMEPHOM IUIOCKOCTHU
(cTpyKTYpa);

Rectangle — npsAMOyrojibHUK — COJIEPKUT HAOOP U3 YETHIPEX IIENBIX
qucesl, ONPeACISIONINX PACTIOIOKEHUE U Pa3MeEpP NPsIMOYTOJIbHUKA;

Size — pa3zmep MpSAMOYTOJILHON 00JIaCTH — CTPYKTypa, COJAepIKaiias
napy 4Mces: IIUPUHY U BBICOTY MPSMOYTOJIbHUKA.
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Oco6eHHOCTH CO3AaHUA IK3EMIIJIAPOB rpa(l)nqecxnx THUIIOB

B cuny ocobennocteir paboThl rpadMKu CO37aTh SK3EMILIAP Kjacca
Graphics Henb3s. TeM He MeHee CYIIECTBYET TpU BapuaHTa 00XOJAHOTO
pPEILIEHUS ATOM 3aJ]a4H:

1) 00beKT /yIs BU3yaIM3aluu rpapuyeckux u300pakeHri BO3BpaIaeT
Metoq CreateGraphics (), KOTOpbIA UMEETCS Y BCEX OOBEKTOB
yIIpaBJICHUS, IPOU3BOAHBIX OT Kjlacca Control,

Graphics area = this.CreateGraphics() ;

2) 00BEKT dK3eMIUIsIpa Kiacca Graphics MOXKHO €O3/1aTh, B3SB 3a
OCHOBY (paiijl C TOUEYHBIM U300pAKEHUEM:
Bitmap bimg = new Bitmap (“d:\\Catalogl\\pictl.bmp”) ;
Graphics area = Graphics.FromImage (bimg) ;
3) cchUika Ha OOBEKT JJIl PUCOBAHUSA MOXET OBITh MOJyYeHA U3 MHapa-
MeTpa PaintEventArgs, KOTOpbIl nepeaaéTcss B 00pabOTUUK CO-
obiTus Paint. [locnennee reHepupyeTcs Bceraa, Korjaa Kakoe-au0o
OKHO CTaHOBUTCSI HEJICHCTBUTEIIbHBIM:
NepEOIPENETIEHBI Pa3MEPHI OKHA;
OKHO WJIM €r0 YacTh OTKPBIBAETCA U3-IIOJ] APYTOTO OKHA;
OKHO BOCCTaHABIIMBAETCS U3 3HAYKa MAHEIH 33]1a4
U TOMY MOJOOHOE.
TpeTuii BapuaHT sBJISIETCS OCHOBHBIM. [locie Hammexamum oopazom
BBIIIOJIHEHHOM perucrpanuu Meroga Forml Paint B coOblTMM Paint
00BEKT e.Graphics MOXeT OBITh MCIOJIB30BAaH CIEAYIONIUM 00pa3zom
(puc. 50).

private void Forml Paint(object sender, PaintEventArgs e)
{Pen p = new Pen(Color.Green, 2);
Rectangle rect = new Rectangle (10, 10, 200, 200);
e.Graphics.DrawEllipse(p, rect);
p.Dispose() ;
}

Form1 E

Puc. 50. ®opma ¢ OKpyKHOCTBIO
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Mecto 11 pucoBaHMs, MOJIYYEHHOE C MOMOIIbI0 Graphics, coB-
NajaeT C KJIMEHTCKOM 00JacThi0 3JIEMEHTA YIpaBleHUs (IIOBEPXHOCTD,
KOTOpas 0CTAa€TCs MOCie MPOPUCOBKH 3arojIOBKa, paMKH U MEHIO).

['paduyeckre 0OBEKTH MOTPEOISAIOT TOCTATOYHO 3aMETHBIE CUCTEM-
HBIE pecypchl (HampuMmep, naMaTh). [ TOro 4To0sl 10 BO3MOXKHOCTH CO-
KPaTUTh TPOJOIKUTEIBHOCTh YJIepKaHUsl pecypca (Iociie TOro Kak OH
CTaJl HEHY>KHBIM), sI6HbIM 00pazom (TO €CTh C IOMOIIbIO New) CO3/IaHHbIC
AK3EMIUISIPl  PEKOMEHAYETCS OCBOOOXKIAaTh C MOMOIIBIO  METOJa
Dispose. IIpaBaa, caenats 3TO MOKHO TOJBKO JIJISl T€X TUIIOB, KOTOPHIE
NOJIEPKUBAIOT UHTEpPeiic IDisposable. B wactHocTH, THII Rectan-
gle B npuBeA¢HHOM Ha ¢. 200 npumMepe 3TOT uHTEepdeiic He moAaepKUBa-
€T, U TI0ATOMY YCKOPUTh €r0 YHHUUTOKEHHUE C MTOMOIIBIO MeTo/Ia Dispose
HEBO3MOXXHO. To e camoe OCBOOOXKIEHUE MAMSITH MOMXHO OCYIIIECTBUTH
C IMOMOIIBIO KOHCTPYKIUMU US1ng:

private void Forml Paint(object sender, PaintEventArgs e)

{

using (Pen p = new Pen(Color.Green, 2) )

{
Rectangle rect = new Rectangle (10, 10, 200, 200);

e.Graphics.DrawEllipse (p, rect);

}
}

B nanHOM cityuae npu BbIX0Ji€ TTOTOKA BHITTOJTHEHUSI 32 TPAHUILY 0J10-
Ka using meroa Dispose BhI3BIBACTCS aBTOMATUYECKHU.
B mpuit. 2 npuBeieHbl IpUMEpPhI TECTOBOTO 3aJaHUS.
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MNPUJIOKEHUSA
MpunoxeHue 1
IIpumep 1 mecmoegozo 3adaHus

A. YKaxuTe HENMpaBUIbHOE YTBEPKICHUE.

1. UnenTudukaTop MOXET coaepkatb He OoJiee OHON HUDPHI.

2. UnentudukaTop MOXKET COAEpKaTh HEOTPAHUIEHHOE KOJTMYECTBO CUMBOJIOB.
3. Unentudukarop He MOXKET COBIIAAATH C KIIFOUEBBIM CIIOBOM.

4. UnenTudukaTop MOXKET COACpkKaTh HEOTPAHUYEHHOE KOJTUIECTBO ITUD.

. Kakoro tuna Ha si3pike C# He cyniectByer?
. ubyte.

.int.

.uint.

.byte.

B W N — b

. YKaxuTe NMpaBUIbHOE YTBEPIKICHHUE.

. Pazamep tuma bool coctaBnsier 1 6aiiT.
. Pazmep tuma bool coctaBnsier 1 OuT.

. Pazmep tuma bool cocransier 2 Gaiita.
. Pazamep tuma bool cocraBnsier 4 6aiiT.

AW~

I'. Kakoe 3HaueHue IMPpUHUMACT IICPCMCHHAA a B PC3YJIbTATC BBIIIOJIHCHUSA BbI-

int a = 4 << 2 >> 1;
a *= 10 $ 6;

1.32.

2.9

3.1

4.0

J1. UTo mosiBUTCS B KOHCOJILHOM OKHE B PE3yJIbTAaTE BBHITIOJIHEHHS (hparMeHTa

for (short j = 1; j <= 4; Console.WritelLine (), J++)
for (short I = 4; i >= j; i--) Console.Write ( 3%1i);
Howmep orBera 1 2 3 4
Conepxumoe 1110 11 1111 10
OKHa 220 222 222 120
30 3333 11 1230
0 44444 0 12340
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E. Uto mosiBUTCSI B KOHCOJILHOM OKHE B PE3yJIbTaTe BBIIOIHEHUS PparMeHTa
int [,] m = {{1,2,3},{4,5,06},{7,8,9}};

int c=0;

for (int i = 0; 1 <
for (int jJ = 0; 7 <
Console.WritelLine (c

3; 1++)
i; j++) c += m[i,]];
) ;

1. 19 | 2.17 | 3.15 | 4.12

204



IIpumep 2 mecmoeo2o 3adaHus

NMpunoxeHue 2

Ha nepeunciieHHble HUKE TEOPETUUECKUE U TPAKTUYECKUE BOIIPOCHI BXOHOI'O
TECTUPOBAHUSI HEOOXOJAMMO BBIOpATh MPABWIIBHBIA OTBET W3 YETHIPEX MPEIIOKEH-
HbIX. [IpakTHyeckue BOMPOCHI HEOOXOAUMO JOMOJHUTENBHO MPOKOMMEHTHPOBATH
CXeMaMU OOBEKTOB C COJCPKUMBIM, MU3MEHSIOIIUMCS 1O XOJAY BBIIIOJHEHUS MPO-

IPAMMBI.

Ecmu ne YCTAaHOBJICH anI/I6YT A0CTYyIIa, BCC JJICMCHTLI THIIA, OOBSIBIICHHOIO
C TIOMOIIIBIO omnepaTopa class, N0 YMOTYAHUIO CTAHOBSITCS:
3) static
4) private

1) public
2) protected

Cucrema BHUPTYAJIBHBIX MCTOJOB PCAIN3YCTCS B C#c IIOMOIIIBIO
7) oniepaTtopos virtual u override
8) oneparopos virtual u event

5) onepatopos virtual u catch
6) oneparopos virtual u new

HaCJIG,Z[OBaHI/Ie — 9TO Cl'Iel_II/IaJ]LHLIﬁ MCXaHH3M, KOTOpBIﬁ

9) TmMO3BOJIIET TMPOU3BOJHOMY  KJIACCy
HUMETH B CBOEM COCTABEC BCE DJICMCHTHI 63-
30BOTO Kjacca

10) mo3BoJISIET TPOHW3BOJIBLHOMY KJIAcCy
MMETh B CBOEM COCTaBE BCE JJIEMEHTBI-
JaHHBIE W 0co0ble MeToabl 0a30BOTO
KJacca

CraTnueckue I0JIs KJjiacca
13) mpenHazHayeHbl s XpaHEHUsS JaH-
HBIX, KOTOPBIE OCTAIOTCS. HEU3MEHHBIMH Ha
IPOTSKEHUH BCEW MTPOrpaMMBbl
14) He MOTYT OBITH yHACIIEIOBaHbI MPOU3-
BOJIHBIM KJIaCCOM

Hckntouenue npeocmasnsiem coboi

17) crnoco0 ympaBieHus IMOcCIe10BaTeb-
HOCTBIO BBI30BOB METOJIOB B IK3EMILIApE-

Jenerare
18) cmoco0 BEIOOPOYHOTO UCTIOTB30BAHUS
3IIEMEHTOB 0a30BOT0 Kiacca

YTo nosSIBUTCA HA SKpaHE:

class Program
{ class A
{int Fa;
static int Fb=0;
public A(int a) { Fa

aj;

{ return String.Format (" {

static void Main ()

Fb+=1; }
public A(int a, int b) { Fa = 2%a’ - b; Fb+=2;}
public override strlng ToString()
}",Fa + Fb); }

11) mo3BosiieT MPOU3BOIHOMY KJIACCY TOTY-
YUTH TOCTYI K OOIIeH 00JIacTy maMsaTu

12) mo3BOJIIET MPOW3BOJIBHOMY  KJIacCy
MMETh B CBOEM COCTaBE BCE DJIEMEHTHI-
JTaHHBIE H HEOCcoOble MeTonbl 0a30BOroO
KJacca

15) Bcerma NPUCYTCTBYIOT B 3K3EMILISPE
KJIacca CKPBITBIM 00pa3omM

16) cymiecTByloT B €IUHCTBEHHOM 4YHCIIE,
HE3aBHCUMO OT KOJIMYECTBAa HK3EMILISIPOB
KJacca

19) cnioco0 3amuThl TaHHBIX OT HECAHKIIHO-
HUPOBAHHOTO JIOCTyTIa

20) crioco® anbTepHATUBHOI'O BO3BpaTa U3
byHKIIH

Omeemul:
21) 7789
22) 1234
23) 9877
24) 5931

{A[] m ={new A(1l) ,new A(1l,1) ,new A(2) ,new A(2,1)};
foreach (A i in m) Console.Write (i) ;
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Uto nosBUTCA HA YKPAHE:

class Program

{ class A
{protected int Fa=1;
protected A(int a) { Fa = a; }
protected A() { Fa++ ; }
protected int F{ get{return Fa;}}

}

class B : A

{ int Fb = 2;
public B() {Fb += 2; }
public B(int a): base(a) {Fb=2%*a;}
public new int F

{ get{ return Fb + base.F;}}

public override string ToString()

{returnString.Format("{0}",6 Fa+Fb) ;}

static void Main|()
{ B objl = new B(), obi§= new B(1);

Console.Write (obj
Console.Write (obj2) ;

IIpaBunbHbie OTBETH 4, 7, 12, 16, 20, 21, 25.
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Omeemui:
25) 63
26) 53
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