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NMPEOUCITIOBME

ITocobue npegHa3zHaYEHO AJIsl CTYASHTOB, U3YYalOII1X ITPOrpam-
MUpOBaHUE, a TaKXKe IS YhTaTeslel, XeJarlluX CaMOCTOSITeIbHO
OCBOUTbH $SI3bIK IporpammupoBaHus C#. B oTiauume oT J0CTaTOYHO
MHOTOYUCJIEHHBIX PYKOBOACTB Mo C# pgaHHash KHUIa MOCBSIIEHA
MMEHHO OCHOBaM $I3bIKa, 0e3 3HaHUSI KOTOPbIX HEBO3MOXHO 000Ii-
TUCh TMIPU €r0 MPAKTUYECKOM ITPUMEHEHUM.

Taxkoit s13bIK MporpaMmMupoBaHusl, Kak C#, Helb3sl U3y4yaTb «JIM-
HEWHO», YCJIOBHO TOBOPSI, «OT aKCHMOM K TeopeMaM, 3ajayaM U Bbl-
BOJIaM», TIO3TOMY U3JI0XKeHHUe MaTepuaia (si3bika C# U IporpaMmu-
poBaHust Ha C#) OymeT NMpOXOAUTh «IO criupain». K HEeKoTopbIM
MOHSITUSIM, UCTIOJIb30BAHHBIM B TOI MJIM MHON WUJUTIOCTPATUBHOM MPo-
rpaMMme ¢ KpaTKMMM MOSICHEHMUSIMU, B CIEIYIOLIMX TeMax oOpalla-
IOTCSI BHOBb, IMIOCTEIEHHO MOJHOCTbIO OOBSICHSIS UX.

ITocobue cocrout n3 18 mias. I'masa 1 gaet ob1iee pencTaBicHUe
0 CTPYKTYpe MpOoCTeiileit mporpaMMbl Ha sa3bike C#. [maBel 2—6 3Ha-
KOMSIT YUATATEJISI C TAKUMU 0a30BBIMUY MOHSITUSIMU TIPOLIEAYPHOTO ITPO-
rpaMMUPOBAaHMsSI, KAK KOHCTAHTHI, IlepeMEHHbIC, BBIPAKECHUS, OIle-
paropsl. OmHAKO TMPOLEAYPHBIM MOAXOJ K CO3JAHUIO MpPOrpaMM Ha
sa3biKe C# ¢ HeM30eXKHOCTBIO TIPUBOIUT K IPUMEHEHMIO TeX WIN UHBIX
KJ1aCcCOB 1 00BbeKTOB. Jlaxke TpaguLIMOHHKIE JJIS SI3bIKOB IIPOrpaMMU-
pOBaHUS TIepeMEHHBIE 0A30BbIX TUMOB B sI3bIKe C# SIBIISIOTCS «IIPOEK-
mustmu» Ha knacceel u3 .NET Framework. ITnatgopma .NET Framework
U1 0COOEHHOCTU 0a30BbIX TUIOB s13bIKa C# Kak ee OMOJIMOTeUHBIX KJ1ac-
COB ONMCAaHHI B I71aBe 5.

I'maBel 7 1 8 TIOCBSIILIEHBI MacCUBaM U cTpoKam. JJiss MacCUBOB U
CTPOK s13bIKa C# MPUXOIUTCS pa3indaTh OOBEKThHI U CChLUIKM Ha HUX.
Tem caMbIM UMTATEIb C HEOOXOAUMOCTBIO IIPUXOAUT K MOHUMAHUIO
Ha3HAYEHUSI KOHCTPYKTOPOB M OCOOCHHOCTSIM IIPUMEHEHUSI oIepa-
LIMU new.

B rimaBse 9 paccMOTpeHbI CMUHTAKCHUC Y CEMAHTHUKA METOJIOB SI3bIKa
C#, Bce BUIBI HapaMeTPOB M OCOOEHHOCTU MPUMEHEHUS B KaueCTBe
napaMeTpoB CChUIOK. I1oapoOHO OnUCaHbI TIeperpy3ka METOIOB, pe-
KYPCUBHbIE METOJBI M1 METOMABI C TIEPEMEHHBIM YKUCJIOM apTyMEHTOB.

I'masa 10, onuchiBarolas KjacChl KaK KOHTEMHEPHI UX CTaTUYeC-
KMX WIEHOB, 3aBeplIacT U3JIOKEeHUE TPaAUILIMOHHOIO JJIsI IIPOLIeIyp-



4 lNpegucnosune

HBIX SI3BIKOB TIOAXOIa K IporpaMMmupoBaHmuio. Habop ompemeneH-
HBIX TTOJIb30BaTeNIeM KJIACCOB C UX CTAaTUYECKUMM JAaHHBIMU M METO-
JaMM TIPAKTUYECKU IMO3BOJISIET pelllaTh B MPOLEAYPHOM CTHUJIE JIIO-
Oble 3agauyu mporpaMmupoBaHus. Mcronb3ys cpeacra riaB 2—10,
yuTaTesib MoxXeT mepeBectu Ha C# mporpammy c s3eika Cu, Ilac-
Kanb i ®oprpad. Co6CTBEHHO 00BbEKTHO-OPUEHTUPOBAHHOE IIPO-
rpaMMHMPOBaHNE HAUMHAETCS C OMpeaeeHUS MOJIb30BaTeIbCKIX KI1ac-
coB (rinasa 11). I'maBa 12 mpoposKaeT 3Ty TeMy M IIOCBSIIEeHA
KOHIICTILIMY WHKATICYJISINH, T. €. N3yYEHUIO CPEIICTB CO3MaHMS KJlac-
COB, 00BEKTBI KOTOPBIX CKPHIBAIOT CBOIO BHYTPEHHIOIO CTPYKTYPY.

I'maBa 13 mocBsiilieHa OTHOIIEHUSIM MeXy KjlaccaMu (1 UX 00BbeK-
Tamu). Ocoboe BHMMaHHUE YIEJeHO HacJedOBaHUIO, aOCTPaKTHBIM
KJIaccaM Y BUPTYaJIbHBIM YJICHAM.

A3pik C# maeT BO3MOXHOCTH IPOTPAaMMUCTY BBOAWUTH CBOU
(TToTb30BaTENIbCKME) TUIIBI HE TOJBKO C MTOMOIIBIO KJIACCOB, HO M C
ITOMOILBIO CTPYKTYP, MepeUnCaeHNI, MHTep(eiCcOoB 1 IeIeraToB. DTU
cpeacTBa paccMmaTpuBaroTcs B miaBax 14, 15 u 17. B rmaBe 14 pac-
CMaTpUBAIOTCSI MHTEPdENCHI, 00eCIIeYnBalIOle MHOXECTBEHHOE Ha-
clIeIOBaHME M CO3MaHME PA3HBIX KJIACCOB, OOBEKTHI KOTOPBIX O0JIa-
JIAl0T eIUHON (YHKIMOHATBHOCTBIO. CTPYKTYPHI 1 TIEPEUNCICHUS B
sa3bike C# — 370 TUmbl 3HaYeHuit. MiIMeHHO mos3ToMy B TIjaBe 15
paccMOTPEHBI Ollepalliy YyIIaKOBKU U PacIlaKOBKM.

B rmaBe 16 moapo6GHO pacCMOTPEH MEXaHW3M MCKITIOUEHUI — UX
o0paboTtka u reHepauus. OIMCAaHHBIX BO3MOXHOCTEN OMOIMOTEU-
HBIX KJIACCOB MCKJIIOYEHMI OOBIYHO JOCTATOYHO IJISI PEICHMS TH-
IMOBBIX 3a/a4 3allUTHI IPOTPAMM OT OIITMNOOK.

B mnardopme .NET Framework generaTsl TeCHO CBSI3aHBL C 00-
paboTtkoil coObiTuii. Oba 3TUX MeXxaHM3Ma M3y4yaloTcsl B IiaBe 17.
Oco060e BHUMaHUeE YAeJASHO peajn3alliy C IIOMOIIBIO IeJIeTaTOB CXe-
MBI OOpPATHBIX BHI30BOB.

I'maBa 18 BKJIIOUEHA B KHUTY IPU MOATOTOBKE BTOPOIO M3IAHMSI.
Omna nocpsiieHa 0000IIEeHUSIM, MEXaHU3M KOTOPBIX II03BOJISIET CYIIIE-
CTBEHHO TTOBBICUTDH YPOBEHb aOCTPAKIIMY B IIporpaMmupoBaHnu. Ha-
Jn4yre 0UOJIMOTEeK 0OOOIIEHHBIX TUIIOB — OJHA M3 OCHOBHBIX IPE-
MOCBUIOK CHUKEHUS TPYAOEMKOCTH pa3pabOoTKM IIPOrpaMMHOI0O Koja.



nasa 1

OBBbEKTHAA OPUEHTALUA NMPOIPAMM
HA C#

1.1. Tunsbl, KNaccbl, 00BLEKTHI

A3bik C# — 00BbEKTHO-OPUEHTUPOBAHHBIN SI3BIK CO CTPOIOil TH-
nu3alue.

B 00BbeKTHO-OpUEHTUPOBAHHBIX SI3bIKAX BCE SIBISIETCS] OOBEKTOM —
OT KOHCTAaHT M MEPEMEHHBIX 0a30BbIX TUIIOB IO JAHHBIX arperupo-
BaHHBIX TUIIOB JIFOOOM CITOXKHOCTH...

Ho uto Takoe tun? Tum B IporpaMMHUpOBaHUU ITOHSITUE IIep-
BUYHOE. THIT HEKOTOPOI CYIITHOCTH IeKJIaprpyeT ISl Hee COBOKYII-
HOCTb BO3MOXHBIX COCTOSIHUI 1 HA0Op TONMyCTUMBIX AeiicTBuid. I1o-
HATHE CYIIIHOCTU, MBI TIOKa HEe YTOUYHSEM, CYIIHOCTIMHM MOTYT OBbITh
KOHCTaHTHI, TIepEMEHHBIC, MACCUBBI, CTPYKTYPHI U T.JI.

Haubonee yacTto mMoHsATHE THII B S3BIKaX MPOrpaMMHUpPOBAaHUS
WCIIOJIB3YIOT B CBSI3U C TIOHSITUEM «IIepEeMEHHAsT».

IIpuMuTHBHOE (HO ITOKA JOCTAaTOYHOE JJIsS HAlIMX ILeJieil) oIpe-
JeJeHue: MepeMeHHas 9To napa «0003HauyeHue nepeMeHHol + 3Ha-
YEeHUE TIEPEMEHHO».

7151 mepeMeHHOM TUI BBOAUT COBOKYITHOCTh €€ BO3MOXKHBIX 3Ha-
YeHUII 1 HabOp MOIMYCTUMBIX ONepalMil HaJ STUMU 3HAYCHUSIMU.

ITpuMmep omnpeneneHust nepemeHHoi B Cu, Cu++, C# 1 HEeKoTO-
PBIX IPYTUX SI3bIKAX:

int spot =16;

spot — obo3HaueHUe (MMsS) MepeMeHHOM, 16 — ee 3HaueHHUE B
JaHHBIA MOMEHT (ITOCJIe 3TOrO OMpeAe/ieHUs ), int — Ha3BaHUE TUIIA
MepeMeHHOM. DTOT TUMN int onpenessieT sl IepeMeHHOM spot Tpe-
JieJIbHbIE 3HAYEHUSsI, COBOKYITHOCTh JOMYCTUMbIX 3HAUCHUI 1 HAOOP
olnepauMii ¢ MpaBWIaMM UX BeIMOJIHeHUs1. Hampumep, ajs spot om-
pezelieHa onepanys MoJlydeHUs ocTaTKa OT AeieHus (%) m 0coObIM
0o0pa3oM oIpeaesieHo AeJieHre Ha LIeJIyI0 BeIMYMHY (/ B 3TOM cilyvyae
0003HavaeT ornepaluio LeJoYncIeHHOro aejaeHus). Pesynbrar spot/5
paBeH 3, a 3HaYeHUEM BhIpaxXeHUs spot%3 oyner 1.

Tumnsl B s13p1ke C# BBeIEHBI C OMOILBIO KJIACCOB (@ TaKXKe CTPYK-
Typ, TIepeumrcaeHunii, nHTepdecoB, AejaeratoB U MmaccuBoB). Ho 060
BCEM ITO MOPSIIKY.
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IToHsITHE KI1acca B TEOPETUYECKUX pabOTaX, MOCBSILIEHHBIX O0BEK-
THO-OPUEHTHPOBAHHOU METOJ0J0TUM, OOBIYHO BBOAUTCS HA OCHOBE
MOHSTUS «00BeKT». OOBEKT ONpeaesioT I0-Pa3HOMY.

IIpuBeneM nmpuMephsl oIlpeneneHuil (cMm., Harpumep, [3]).

«O0BEKTOM Ha3bIBAa€TCSI COBOKYIIHOCTh JAaHHBIX (I10JIeil), oIpe-
JEeJISIOIINX COCTOSIHIE 00beKTa, M Habop PpyHKIUI (METOAOB), 0bec-
MEYMBAIOIIMX U3MEHEHME YKa3aHHBIX TaHHBIX (COCTOSIHUSI O0BEKTa)
U JOCTYN K HAM».

«O0BeKT — MHKAICYJSILMS MHOXECTBa ornepauuili (METOHOB),
JIOCTYTTHBIX JIJI1 BHEIIIHUX BBI30OBOB, U COCTOSIHUS, 3alIOMUHAIOIIETO
pe3yJIbTaThl BBITIOJHEHUS YKa3aHHBIX ONepaluii»

ITocne mogo6GHOTO OIpeneieHUs B TOCOOUSIX 110 OOBEKTHO-OpU -
€HTUPOBAHHOMY MIPOrpaMMUPOBAHUIO MEPEUMCIISAIOTCS 00s13aTEIbHbIE
MpU3HAKUA OOBEKTOB:

1. pa3nuunMOCTB;

2. BO3MOXHOCTb OTHOTO 00BbEKTAa HAaXOAMUTHCS B Pa3HBIX COCTOSI-
HUSX (B pa3HOE BpeMs);

3. BO3MOXHOCTb TMHAMUWYECKOTO CO3aHUsI OOBEKTOB;

4. «yMeHHe» 00BbEKTOB B3aUMOJEIICTBOBATh APYT C APYTOM C IO-
MOIIbI0O OOMEHOB COOOIIEHUSIMUA;

5. Hajau4yuMe METOHOB, ITO3BOJISIIONIMX OOBEKTY pearupoBaThb Ha
Ccoo01IeHMs (Ha BHEILIHME IS 00beKTa BO3ICUCTBUS);

6. MHKAIICYJIS1Usl JaHHBIX BHYTPU OOBEKTOB.

Bsens noHsTHE 00BEKTa, KJIAacC ONpeaessiioT KaK MEXaHU3M, 3a-
JAIOLIUi CTPYKTYpY (IIOJIST JaHHBIX) BCEX OOHOTUIIHBIX OOBEKTOB U
(YHKIIMOHAJIBHOCTh OOBEKTOB, TO €CThb MEXAHU3M, OMpPEACISIOIIUI
BCE€ METObI, OTHOCSIIMUECH K O0OBEKTaM.

B npoiecce pa3BUTUS 00BEKTHO-OPUEHTHPOBAHHOIO MOAX0Aa U
MpU €ro peaar3alu B 3bIKax IPOrpaMMUPOBAHUS CTAJIO SICHO, UTO
cpely NTaHHBIX 00bEKTa MOTYT CYIIECTBOBATh Takue, KOTOpPbIe MpPU-
HajjexaT He eTMHUYHOMY O0BEKTY, a BceM 00beKTaM Kjiacca. To xe
ObUIO BBISIBJIEHO U JJIsI METOIOB — HEKOTOPbIE M3 HUX MOIJIM OTpe-
JIeJIsITh He (PYHKIMOHAJIBHOCTh OTAECAbHOro (Kaxaoro) oo0bekTa, a
OBITh OOIIMMMU JJIsI Kj1acca ([JIs1 Bcex ero o0beKToB). B coBOoKyImHOC-
TU TOJISI U METONIbl KaK KJjlacca, Tak U (pOpMUPYEMBIX C €ro MOMO-
111b10 0OBEKTOB HA3bIBAIOTCS YJ€HAMM KJlacca.

Jns niutocTpalliy 3TUX TMOHITUM U 0COOEHHO OTIWYMIA MoJiel U
METOMIOB KJjlacca OT MoJieid U METOAOB €ro 0ObeKTOB PacCMOTPUM
npumep: Kiacc ¢ Ha3BaHUEM «CTYAEHT IpyInbl N-ro Kypcas.
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noasa (manHbie) o0mekra: MO, oleHKM 3a cecculo, B3SThIC B
OuOJIMOTEKE KHUTU U T.I.

MeTObl 00bEKTA: CIaTh SK3aMEH, MOJIYUYUTh KHUTH B OMOIMOTE-
K€ U T.n.

noya (mamHbie) Kiaacca: Homep Kypca (N), maThl 3K3aMEeHOB, KO-
JIMYECTBO AUMCUMUIIJIMH B CEMECTPE U T.A.

MeTO/1 KJlacca: TIepeBECTU TPYIY Ha CIEAYIOLIUNA Kype — U3Me-
HATCS BC€ NaHHBIE Kjacca, HO HE BCE OOBEKTbI OCTAHYTCS B 3TOM
U3MEHEHHOM KJjacce (He 00s13aTeJIbHO BCe CTYIASHTHI OyIyT HepeBe-
JIeHbl Ha CJIEAYIOIIUIA KypC).

Paznuuue Mexay TaHHBIMU U METOAAMU OOBEKTOB U JAHHBIMU U
METOIaMMU UX KJIacca CYLIECTBEHHO UCIOJIb3yeTcs B s13bike C#. UTo-
OBl MX pa3nuyaTh B ompeaeieHun (B 0ObsBIEHUM) Kjacca ero JaH-
HbI€ U €r0 METO/Ibl CHA0XAalOTCS CelUaIbHbIM Moa(UKaTOpoM static
(cratuueckuii). IIpuMepsl MBI IIPUBEIEM II03XKE. ..

Hrak, Kkjnacc urpaeT IBe pou:

e KJIACC BTO KOHTEMHEep AJIs1 METOAOB KJjlacca 1 JaHHBIX KJacca;

* KJIacc 9TO «TpadapeT», MO3BOJISIONINIA CO3MaBaTh KOHKPETHHIE
OOBEKTHI.

st Kaxkaoro KOHKPETHOro 00beKTa, KIacC OMIpeAessieT CTPYK-
Typy €ro cocTossHus u nmopeaeHue. CocTossHrue oObeKTa 3aJaeTCsl CO-
BOKYITHOCTBIO 3Ha4YeHUI1 ero noJjeil. IloBeneHue oobeKTa ompenesisi-
€Tcsl HA0OpPOM METOMIOB, OTHOCSIIUXCS K 00bEKTaM JaHHOTO KJjlacca.

B cooTBeTcTBUM ¢ 00BEKTHOM OopueHTaluelt si3pika C# — Besikas
nporpamMMma Ha s13bike C# mpencrabiisieT co0oil KilacC WM COBOKYII-
HOCTb KJIACCOB.

BHayTpu 00bsIBIIEHUS KaxI0ro Kjiacca MOTYT OBITh pa3MElleHbI:

1. naHHBIe Kjacca (CTaTUYEeCKUe I10JIS);

2. MeToAdbl Kjacca (CTaTuYeCKue METO/bI);

3. maHHbIE OOBEKTOB KJlacca (He CTaTUYeCKUe IT0JIs);

4. meToAbl OJisI pabOTHI ¢ OoObeKTaMHU Kjacca (He CTaTMYecKue
METO/bI);

5. BHyTpPEHHUE KJIACCHI;

6. IOMOJHUTEIbHBIE YWIEHBI, peYb O KOTOPHIX €Il¢ BIIEPESIHU.

1.2. Nporpamma Ha C#

®opmar mpocTeiiiiero ornpeaeaeHus (MHaYe IeKIapaluy WIu
00bsiBieHus ) Kiaacca B C#:
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class nma_knacca
{nona n meroasnl}

3nech class — ciayxkeOHOe C/I0BO. 3aKk/IOYeHHAs1 B 00s13aTeIbHbIE
(UrypHble CKOOKM COBOKYITHOCTb MOJICi 1 METOIOB HA3bIBACTCS TEJIOM
ki1acca. Cpenu 1oJjieit 1 METOAOB MOI'YT ObITh CTATUYECKUE, OTHOCSIII-
ecs K KJIaccy B 1LIeJIOM, Y HE CTaTUUECKUE — OIPEAeIISTIONIe COCTOSTHUS
KOHKPETHBIX OOBbEKTOB U JACUCTBUS HaJ 3TUMU OOBbEKTAMMU.

Ilepen TeoM Kilacca — HaXOAUTCS 3ar0JIOBOK OOBSIBICHUS KJIac-
ca. 3arojioBoK B OO0llIEM cIydyae MOXKET UMEeTh 0oJjiee CIOXKHYIO (op-
MY, HO ceiuac e€ He Hy>KHO paccMmaTpuBath. CiryxkeOHoe cioBo class
BCerJia BXOIUT B 3arOJIOBOK.

umMs_Kaacca — UACHTU(PUKATOP, TPOU3BOJILHO BHIOUpPAEMBbIil aB-
TOpPOM KJiacca.

OtMmeTuM, 4TO uaeHTU(GUKaTOp B siI3bike C# — 3TO mocieaoBa-
TeJIbHOCTh OYKB, LIM(P U CUMBOJIOB MOJYEPKUBAHUSI, KOTOpas He
MOXET HaUMHAThC ¢ UUdpLl. B oTIMume oT MHOTUX MPealIecTBYIO-
LIUX SI3BIKOB B uaeHTU(dUKaTopax C# MOXHO MCHOIb30BaTh OYKBbI
pa3HBIX aI(aBUTOB, HATIPUMEP, PYCCKOTO WIM IpeyecKoro. B sa3bike
C# nponucHas OyKBa OTJIM4yaeTcsl OT Toi Xke caMoit ctpouHoii. [1pu-
Mepbl UIEHTU(MUKATOPOB, HABEPHOE, U3UIIHMU.

Cpeay MeTOIOB KJIaCCOB MCITOJHUMON TporpaMMbl (ITPUIIOXEe-
Hus) Ha sa3biKe C# 00si3aTeIbHO MPUCYTCTBYET CTATUUYECKUI METO
CO cHeluajJIbHBIM UMeHeM Main. DTOT MeTo ompeaesiseT TOUKY BXoaa
B IIpOrpaMMy — UMEHHO C BBITIOJIHEHMS onlepaTopoB MeToaa Main( )
HauyMHAaeTcs UCIIOJHEHUe ee Koja. McnomHsonas nporpaMMy cuc-
TeMa HesIBHO (HEBUAMMO ISl MPOrpaMMMUCTa) CO3IaeT eIUHCTBEH-
HBII 00BEKT Kilacca, MPeACTaBIsSIOIeTo IIporpaMmy, 1 riepenaeT yIi-
paBiieHue Koay mMeroga Main( ).

ITpexne yeM NpUBOIUTH TPUMEPHI ITPOrpaMM, HEOOXOAUMO OTME-
TUTh, YTO IMPAKTUUYECKU Kaxmas IporpamMma Ha si3blke C# aKTUBHO
ucronb3yeT Kiacchl onomoteku 3 .NET Framework. Yepe3 6ubmmo-
TEUYHBIE KJIACCHI IIPOrpaMMe JOCTYITHO TO OKPYKEHME, B KOTOPOM OHAa
BoInoiHsIeTcsl. Hampumep, kinace Console npeacTaBiisieT B IporpaMme
CpeacTBa IS OpraHMU3aly KOHCOJIbHOTO AUajora ¢ Mojib30BaTesieM.

IIpuMmeHeHUe B IIporpaMme OMOJIMOTEKHU KJIacCOB IIpelrnojaraeT
00 co3maHue 00BbeKTOB KJIACCOB 3TOI OMOIMOTEKHN, 1100 oOpalie-
HUS K CTATUYECKUM IIOJIIM M METOJaM OMOIMOTEUHBIX KJIACCOB.

Y1oObl MPUMEHSITH METOABI U TT10J151 OUOIMOTEYHBIX KJIACCOB U CO-
37aBaTh UX OOBEKTHI, HEOOXOAMMO 3HATh COCTaB OMOJMOTEKN U BO3-
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MOXHOCTH ee KiaccoB. buommoreka .NET HacToinbKO 00IIMpHa, YTO
Ha MEepBOM 3Tale M3ydyeHus MporpamMmmupoBaHus Ha C# mpupercs
OrPaHUYUTHCS TOJHKO CAMBIMU CKPOMHBIMU CBeleHUsMU o Heil. Co
cpeacTBaMu OMOJIMOTEKM KJIacCoB OyleM 3HAKOMUTHCS, MCIOJIb3Ys
HEKOTOpBIE M3 3TUX CPEACTB B HEOOJBIINX WJUTIOCTPATUBHBIX ITPO-
rpamMax. BHauane OyaeM paccMaTpuBaTh MPOTpaMMbl, B KaXXKIOH U3
KOTOPBIX OYAYT MPUMEHSITHCS TOJIBKO CTATUUECKUE YJIEHBI HEKOTOPBIX
OMOJMOTEYHBIX KJIACCOB, U OYAET TOJIbKO OIMH KJIACC C €IMHCTBEH-
HbIM MeTonoM Main(). Ilpu Takux orpaHMYeHUSIX IIPOrpaMMHUpPOBa-
HUe Ha s3bike C# mpeBpaluaercsl B MpoleaypHOe IporpaMMUpoOBa-
Hue. OCHOBHOE OTJIMYKE OT TPAAULIMOHHOTO UMITEpaTUBHOIO MTOAX01a
JIPYruX TPOLEAYPHBIX SI3IKOB — IPHMMEHEHUE 0COOOro CMHTaKCHuCa
JJIs1 oOpalleHUsT K CTaTMYECKMM 4ieHaM OMOJIMOTEYHBIX KJIACCOB U
MeToJaM OOBEKTOB, MPEACTABJSIOIIMX B MPpOrpaMMax JaHHbBIE.

s uamocTpalvy MPUBEISHHBIX OOIIMX CBEJEHUI O MpOorpam-
max Ha C# paccMOTpUM IIporpaMmy, KOTOpasl BEIBOIUT B KOHCOJIb-
HO€ OKHO 3KpaHa ¢pa3y «Bpeaure Ballle mms:», CUMTHIBAET UM,
HabupaeMoe MoJib30BaTe/ieM Ha KJIaBUaType, a 3aTeM MPUBETCTBYET
MOJIb30BaTEIsl, UCIIOJIb3Ys TTOJTYYEHHOE UMSI.

// 01_01.cs — lNepBas nporpamma.
class helloUser

{

static void Main()

{

string name;

System.Console.WriteLine("Beegute Bawe nms:");

name = System.Console.ReadLine();
System.Console.WriteLine("lMpuBetcTBylo Bac, name+"I");

}

st Tex, KTo He 3HakoM ¢ cuHTakcucoMm Cu, Cu++ u mpousBo-
HBIX OT HUX SI3bIKOB, OTMETUM, YTO MepBasi CTPOKa — OAHOCTPOUYHBIN
KOMMEHTapui.

Bropas ctpoka class helloUser — 3T0 3arojioBoK ornpeneaeHus
kiacca ¢ nmeHeM helloUser. HamomuuM, 4dro class — ciyxkeGHoe
ciioBo, a uaeHTudgukarop helloUser BeIOpan aBTOp MporpaMMBL.

Hanee B ¢purypHbIx cCKOOKax — TeJIo Kjacca.
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B knacce helloUser ToJbKO 0MH METOJ ¢ 3aroJiIoBKOM static void
Main()

Kak yxe ckazaHo, ciy>keOHOe cJIoBO static — 3To MoaudukaTop
MeToJa Kilacca (OTIMYaIolIUii ero OT METOI0B 00beKTOB). CiyxkeOHoe
¢J10BO void onpeaensieT TUII, COOTBETCTBYIOIIUI OCOOOMY CIIydaro «OT-
CYTCTBME 3HaueHUsI». Ero ncrnosbp3oBaHye B 3arojIOBKe 0O3HAYAET OTCYT-
CTBHUE BO3BpalllaeMoro MerogomM Main() 3HayeHus1. B 3arojioBke Kax-
JIOTO METOJIa TIOCJIE €r0 UMEHU B KPYTJIbIX CKOOKAX MOMEIAeTCs CIMCOK
napamMeTpoB (crneuuduKkalys napaMeTpoB). B Halllem mpumepe mapa-
METPbI Y MeTOoAa He Hy>XXHBI, HO KpYyIJIble CKOOKM 00s13aTeIbHbL. OTMe-
TUM, 4TO UMs1 Main He sBJsIeTCs CIy>kKeOHBIM ciioBoM CH#.

Bcnen 3a 3arojloBKOM B OMpeAeeHUM KaXKI0ro MeToAa IoMela-
€TCS ero TeJ0 — 3aKJI0UeHHasl B GUTypHble CKOOKM MOCJeI0BaTEb-
HOCTb OIIpeAesieHUii, ONMMcaHuii u omeparopoB. PaccMoTpum Teso
MmeTonga Main() B HallleM IIpUMeEDE.

string name; — 3TO omnpeaeieHue (AeKaapalus) CTPOKOBOM Ie-
PEMEHHOI ¢ BBHIOpaHHBIM MPOrpaMMHMCTOM HMMEHEM name. string —
clyxkeOHoe cyoBo si3bika C# — 0003HauyeHHUE IIpenorpeaesIeHHOTO
tuna (System.String) m1s npeacraBieHus1 cTpok. IlogpoOHee o TH-
nax peuyb IOMIET MO3XKe.

Hnsg BrIBoga MHGOpPMALMKM B KOHCOJbHOE OKHO MCIIOJIb3YeTCs
orneparop:

System.Console.WriteLine("Beegute Bawe nms: ");

OTo obpalleHue K cratuyeckoMy metoay WriteLine() 6ubauo-
TeuyHoro kiiacca Console, mpeAcTaBISIIOIIETO B MPOTpaMMe KOHCOJIb.
System — o0o3HaYeHUe MPOCTpaHCTBA UMEH (namespace), K KOTO-
pomy oTHeceH Kiacc Console (0 MpocTpaHCTBAX UMEH — UYTh ITO3XKeE
B § 1.3).

Meton WriteLine() kiiacca Console BHIBOIMT 3HAaU€HUE CBOETO
apryMeHTa B KOHCOJIbHOE OKHO. Y 3TOr0 MeTo/a HeT BO3BpallaeMo-
ro 3HaYeHUs, HO eCTh apTyMeHT. B paccmaTpmBaeMoM oOpallleHUH K
meTony WriteLine() apryMeHTOM CIIy>KUT CTPOKOBasi KOHCTaHTa "BBe-
mute Bamre mms: . Ee 3HaueHMe — IMOCIIEAOBATEILHOCTh CUMBOJIOB,
pa3MellleHHas MeXXIy KaBblueK. UMeHHO 5TO cOOOIIeHe B KaueCTBe
«TIpUTTALIeHUS» YBUAUT IOJb30BaTeIb B KOHCOJIHLHOM OKHE TpU
BBITIOJTHEHW Y TTPOTPAMMBI.

TekcT ¢ mpuTIalIeHueM 1 TTOCIEIYIOIIM OTBETOM IT0JIh30BaTe-
JIS UIST Hallleit TporpaMMBbI MOTYT MMETh, HalIpuMep, TAKOW BHII:
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BBegute Bawwe nms:
Tumopeii<ENTER>

3necs <ENTER> — ycinoBHoe 00o3HaueHue (mobOaBieHHOE Ha
Oymare, HO OTCYTCTBYIOIllee Ha KOHCOJBHOM 3KpaHe) HaXaTHs
nonb3oBareseM kinaBuiiu ENTER.

Korpma monb3oBarenbs HabepeT Ha KJIaBHAType HEKOTOpPOE WMMS
(HekoTopbI#t TekeT) U HaxMeT kiaBuiny ENTER, To OynyT BbIo-
HEHBI TEUCTBUS, COOTBETCTBYIOIINE OTIepaTopy

name = System.Console.ReadLine();

3nech BHauvane BbI3biBaeTcsa MeTton ReadLine() ximacca Console
u3 npocTpaHcTBa uMeH System. Mertoa ReadLine() He uMeeT apry-
MEHTOB, HO y HETO €CTb BO3Bpallla€MO€ 3HaYEHUE — CTPOKA CUMBO-
JIOB, IPOYMTAHHAsA U3 CTaHAAPTHOTO BXOJHOTO MOTOKa KOHCoJU. B
HallleM IpuMepe Bo3BpalllaeMoe 3HadeHue — cTpoka "Tumodeit”.

OOparute BHUMaHue, yTo MeTol ReadLine() BBITOJIHUTCS TOJIBKO
nocie HaxaTtus kiaBuii ENTER. /1o Tex mop Imojib30BaTeab MOXET
BHOCUTb B HAOHMpaeMblii TEKCT JIIOObIE MCTIPABIECHUSI M U3MEHEHUSI.

B paccmaTpuBaeMoMm omepaTope ciieBa OT 3HaKa olnepaiyu npu-
CBaMBaHUS = HAXOAUTCS MMS name TOW MEepeMEHHOI, KOTOpol Oy-
JIeT IPUCBOEHO IMOJIyYeHHOE OT KOHCcOoaM 3HaueHue. [locie nmpuBe-
JIEHHOTO BBIIIIE AMajiora 3HayeHreM name OyaeT "Tumodeit”.

Crenyoliuii onepaTop COACPXUT oOpalleHue K yke 3HAKOMOMY
METOY:

System.Console.WriteLine("lMpuBerctByto Bac,”+name+"!");

B kauecTBe apryMeHTa MCHOJIb3yeTCs] KOHKaTeHauus (cLerie-
HUE, COSAUHEHNE) TPEX CTPOK:

1. cTpoKoBoOii KOHCTaHTHI " [Ipusemcmeyro Bac, ";

2. CTPOKOBOWi TTIepeMEHHOI ¢ UMEHeM name;

3. CTPOKOBOI KOHCTaHTHI "!".

B xauecTtBe 0003HaYeHUSI omepallMd KOHKaTeHAllMMd CTPOK HC-
noJibdyercss cuMBoJl +. (OGpaTuTe BHUMaHUE, YTO B BhIPAXKEHUSIX C
apupMeTUYeCKMMM OlepaHJaMu 3HaK + O3HayaeT onepaluio cjao-
KEeHUsI. DTa 0COOEHHOCTh ONepallMii TO-Pa3HOMY BBITIOTHSITHCS IS
pa3HbIX TUIIOB OMNEPaHI0B Ha3bIBaeTCsl noaumopguzmom. Ilonumop-
¢u3M u ero (opMEI MBI €l11lIe pacCMOTPUM IoapodHee.). IIpu KoHKa-
TEHAllUW B HalleM MpUMeEpe 3HAYEHMST CTPOKOBBIX KOHCTAHT «IIPU-
COEMMHSIOTCS» K 3HAaUYEHUIO TIEpEeMEHHON ¢ MMEHEeM name.
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Taxkum 00pa3oM, pe3yJIbTaT BBITOJIHEHUS IIPOrPaMMBbI OyIET TaKKM:

BBeaunte Bawe nms:

Tumogein<ENTER>

lMpuBetcTBylo Bac, Tumodgpern!

Ans npogomkeHns Haxmute OOYI0 KnaBsuwly . . .

ITocnenHowo ppaly 100ABISIET Cpeaa UCIOTHEHMS IIPOrpaMM MpU
3aBeplICHNY KOHCOJbHOTO mpuioxeHus. Haxarue m1000i KiaBu-
1Y TIPUBOIUT K 3aKPHITUIO KOHCOJBHOTO OKHA. Ecim mpunoxeHue
BBITIOJIHSIETCSI BHE MHTETPUPOBAHHOM Cpedbl, TO €CTh U3 KOHCOJb-
HOI1 CTpOKH, TO (hpa3a «/1JIst TpomoKeHUST HAXKMUTE JTI00YI0 KIIaBH-
1Iy» OyIeT OTCYTCTBOBATb.

1.3. MpocTpaHCTBO MMeH

B nHarreit mporpamMme MCITOIb30BaHBI OOpaIlleHUs K IBYM CTaTH-
yeckuM MeTogam kiacca Console. B obuiem Bune popmar odpaiiie-
HUA K CTaTUYECKUM YJieHaM KJracca:

Ha3BaHne_npocTpaHCTBa_UMEH.UMS_KJlacca.uMsi_4JieHa

DTa KOHCTPYKLMS B si3bike C# Ha3bIBaeTCAd YTOUHEHHBIM, KBa-
JMULIMPOBAHHBIM UM COCTaBHBIM MMeHeM. [lepBbIM 3J1eMEeHTOM
KBAIM(UIMPOBAHHOTO MMEHHU SIBJISIETCSI HAUMEHOBAaHUE TTPOCTPaH-
ctBa uMeH. IlosgcHuM 310 nmoHsaTHe. BHavane nmpuBenéM omyOJIMKO-
BaHHBIC B JIUTEpaAType OMpeneICHMSI.

«Ilpocmpancmeo umen — MexaHu3M, TTIOCPEACTBOM KOTOPOTO MO/~
Jep>KUBAETCS HE3ABUCUMOCTh MCIOJIb3YEMbBIX B KaXI0i MporpamMme
WMEH U UCKIIIOYAeTCS] BO3MOXHOCTD UX CIYyIaifHOTO B3aMMHOTO BJIM-
SHUsS» [6]

«Ilpocmpancmeo umen onpeenseT AeKIapaTUBHYIO 00J1acTb, KO-
TOpas MO3BOJISIET OTACILHO XpaHUTh MHOXecTBa uMeH. Ilo cye-
CTBY, UM€Ha, OObSIBJIEHHbIE B OHOM MPOCTPAHCTBE UMEH, HE OY-
IyT KOH(MIMKTOBaTH C TaKMMHU XK€ MMEHaMu, OOBbSIBJIEHHBIMU B
apyrom.» [11]

Kaxpgas mporpamma Ha C# MOXeT UCITOJIb30BaTh I100 CBOE COO-
CTBEHHOE YHUKAJIbHOE IPOCTPAHCTBO MMEH, MO0 pa3MelllaeT CBOU
WMEHA B IIPOCTPAHCTBE, MPEIOCTaBISIEMOM IIPOrpamMMe o yMoJa-
Huto. B Ommkaiiiiiee BpeMst HaM OyIeT JOCTaTOYHO 3TOTO yMaaynBa-
€MOT0 TIPOCTPAHCTBA MMEH, M B CBOMX IIpOTpaMMax OOBSIBICHUS
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MPOCTPAHCTB UMEH HaM He MoHamo0sTcss. Ho MbI BBIHYXIEHBI MC-
MOJI30BaTh IIPOCTPAHCTBA UMEH TeX OMOIMOTEK, CPEACTBA KOTOPBIX
MPUMEHSIIOTCSI B HaIlIMX IIporpaMMax.

INoHsTHE TTPOCTPAHCTBA UMEH TTOSIBUJIOCH B TIPOrpaMMUPOBAHUN B
CBSI3U C HEOOXOIMMOCTBIO pa3nyaTb OTHOMMEHHBIE TIOHITHUS U3 pa3-
HBIX OMOJIMOTEK, UCIOJIb3yeMbIX B OJHOU IporpamMme. IIpocTpaHCTBO
uMeH System o0benuHseT Te Kiaccel u3 .NET Framework, xKoTtophie
HaunboJIee YacTo UCIIOIB3YIOTCS B KOHCOIBHBIX ITporpamMmMax Ha Ci#.

Ecnu B mporpamMmme HeoOXOAMMO MHOTOKpPATHO OOpallaThCs K
KJIaccaM M3 OJHOTO Y TOTO Xe MPOCTPAHCTBA UMEH, TO MOXHO YIIPO-
CTUTh COCTAaBHBIE MMEHA, MCIIOJIb3YSI B HadYaje IMporpaMMbl (IO OIl-
penesieHrs Kjacca) CrelMalbHBIN omepaTop:

using nMsi_nNpocTpaHCTBa_MMEH;

ITocne Takoro orieparopa ajd O6paH_[eHI/I${ K CTaTUYCCKOMY YJIC-
HY KJlacca M3 JAHHOIO IMPOCTpaHCTBA MMEH MOZHO HMCIIOJIb30BaTb
COKpalICcHHOC KBaJ'[I/I(bI/IHI/IpOBaHHOG nmd

nMs_KJiacca.nmsi_4HJieHa

B Haieil mporpamMmMe MCIIOJIb3YIOTCS: IIPOCTPAHCTBO UMEH System,
M3 3TOTO IpocTpaHcTBa — Kiace Console 1 ABa cTaTMUECKUX METOAA
atoro kjacca WriteLine( ) u ReadLine( ).

ITomecTuB B ImporpamMmy oIreparop

using System;

MOXHO 00paIaThCs K Ha3BaHHBIM METOIaM C TIOMOIIBIO COKPAIICHHBIX
coctaBHbIX UMeH Console.WriteLine( ) u Console.ReadLine( ).

MMeHHO Tak MBI OyIeM TOCTYIIaTh B CIICAYIOIIUX IIpUMeEpax Impo-
TpaMM.

1.4. Co3zpaHne KOHCONbHOro NPUNoOXeHus

B oTimune OT S3BIKOB MpEALIECTBYIOLIMX ITOKOJEHUH, A3bIK CH#
HEBO3MOXKHO ITPUMEHSITD, U3Y4MB TOJIBKO CUHTAKCUC Y CEMAHTHUKY SI3bI-
KOBBIX KOHCTPYKLMiA. Ha mpuBeI€HHOM MpyMepe mporpaMMbl MbI yKe
yOeIUINCh, YTO JaXe TaKue dJeMEHTApHbIE JENCTBUS KaK BBOI—BbI-
BOJ, TECTOBOM MH(pOpPMAIMU TPeOYIOT NMPUMEHEHNS MEXaHU3MOB, HE
BXOMIINX B SI3bIK IIPOrPAMMUPOBAHUS. DTU MEXaHU3MBbI ITPEIOCTABI -
FoTCs TIporpaMMucTy B Buae cpeacTs miargopMsel .NET. ITnatdopma
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NET nomgepxuBaeT He TOJIbKO SI3bIK C#, HO U AECSATKU APYTUX SI3bI-
KOB, IIPEIOCTaBJISISI UM OTPOMHYIO OMOIMOTEKY KJIACCOB, YIIPOLIAOIINX
pa3paboTKy MporpamMM pa3HOro HazHayeHUs. He TmbITasich onmcars Bce
nJoctonHceTBa 1 ocooeHHOCTH .NET, otmeTM Tos1bKO cienyroniee: .NET
ITO3BOJISIET B OMHOM IPOrPaMMHOM KOMITIEKCE OOBEAMHATD IIPOrpaM-
MbI, HaIllMCAaHHBIE Ha pa3HbIX s13biKax mporpamMupoBanus. .NET B Ha-
CTOSIIIee BpeMsI peaTr30BaHa ISl pa3HBIX ONEPAlIMOHHBIX cUcTeM. J1is
.NET pa3zpabotaHbl MOIIIHbEIE 1 HAM0OJIee COBPEMEHHEIE CUCTEMBI (Cpe-
IIbI) TIporpaMMupoBaHusi. Ha3oBEM 1Be U3 HUX.

®dupma Microsoft (pazpabotunk mpoaykra .NET Framework)
mpeajaraeT IIporpaMMuUCTaM cpeay IporpammMmupoBaHus Visual Studio.
Kopnopauus Borland BeimycKaeT cuUCTeMy IIpOrpaMMUpPOBaHUSI
Borland Developer Studio (BDS). KpoMe KoMMepuecKUX IMPOIYKTOB
C YKa3aHHBIM HaMEHOBaHHEM 00¢ (PMPMBI BHIITYCKAIOT CIIEAYIOIINE
CcBOOOIHO pacnpocTpaHsieMble (OecIIaTHBIE) CUCTEMBI IIPOrpaMMu-
pOBaHUS, BOBMOXHOCTE! KOTOPBIX BITOJHE JOCTATOYHO IS M3y4e-
HUS IIPOrpaMMUPOBaHMS Ha sA3bike CH#:

Visual C# 2010 Express Edition

(http://msdn.microsoft.com/vstudio/express/);

Turbo C# Explorer

(http://www.borland.com/downloads/download_ turbo.html).

IIpenmnomnarasi, 4To 4YUTaTeIb MMEET BO3MOXHOCTb paboTaTh C
OIHOM M3 Cpej IPOorpaMMUPOBaHUs, HoAaepkuBaiouiein s3blKk CH#,
nmepeinéM K ONMUCAaHUIO TEXHOJIOTUU CO3MAaHMUs IMPOCTBIX IPOTPaMM.
byneM ucnoab3oBath Visual Studio 2010.

IIporpammupysa Ha C# B .NET Framework, MOXHO B 4aCTHOCTU
pa3pabaTbIBaTh (IIPOTPpaMMBI IPYTMX BUIOB B KHUTE HE paccMaTpH-
BalOTCsI):

e KOHCOJIbHBIE TIPUJIOXEHUS;

* Windows—npuioxeHus;

e OUOIMOTEKM KJIacCOB.

ITporpaMmy, KOTOPYIO MBI TIPUBEJIM B MpPeIbIAyIIeM Taparpade,
MPOIIE BCETO peaan30BaTh KaK KOHCOJBbHOE MPHIOKEHHE.

He3aBucumMo oT TOro, Kakoro Buja mporpamMma pa3padaTbiBaeT-
¢, B Visual Studio HeoOxomumo co3ngath pelieHue (Solution) u B
3TOM peureHuu npoekT (Project). Cozmanue mycroro (6e3 IMpoeKTOB)
pelleH’s] He UMEET CMBICTIA, TIO3TOMY pellieHre OyIeT aBToMaThyec-
KM CO3IaHO IPHU CO3MaHWUU HOBOTO mpoekTa. Ilpexkme yem omucaTh
IMOCJIE0BATEILHOCTD NEUCTBUM, HEOOXOMUMBIX JIJIsI CO3MAHUSI U BbI-
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MOJIHEHUST TIPOCTOM IIPOrpaMMBbI, OCTAHOBUMCSI Ha COOTHOILICHUM
TMOHATHUI MPOEKT M pellieHne. B ogHo pellleHne MOTryT OMHOBPEMEH -
HO BXOAUTh MPOEKThl MPOrpaMM pa3HBIX BUIOB. TeKcT (Kom) Ipo-
rpaMMbl MOXeT ObITb 0OpaboTaH cpemoii Visual Studio, xorma oH
MOMEIIIEH B IIPOEKT, a IMPOEKT — BKJIIOUEH B pellleHre. 3a4acTylo B
OIIHO pellIeHNE ITOMEIAIOT B3aMMOCBSA3aHHbIE IMPOEKTHI, HAIIPUMED,
HUCMOJIb3YIOIIYe OOJHU U Te Xe OMOIMOTeKU KJIacCOB (TakKe IoMe-
IIIEHHBIC B BUIE TIPOCKTOB B 3TO PEIICHHUE).

Kaxk Toabko cpemga pa3paborku (Hampumep, Visual Studio 2010)
3allyllieHa, BBITIOJIHUTE CJIEAYIOIINE IIary.

1. Co3gaHue HOBOIO IIPOEKTA.

File - New - Project

B okHe New Project Ha neBoit maHenu (Project Types) BoiOoepute
sa3bIK (Visual C#) u mnatrdopmy (Windows). Ha uieHTpanbHOl MaHe-
Jm BeIOepuTe B nprioxeHus:s Console Application.

B mome Name BMecToO mpemjiaraeMoro I0 YMOJIYaHWUI0O WMEHH
ConsoleApplicationl HameuyaTaliTe BEIOpaHHOE BaMM MM IIPOEKTa,
HanpumMmep Program_1. B mone Location BBenuTe mojiHOe MMSI Mmari-
KM, B KOTOpOi OymeT coxpaHeHO peumieHusi, Hanpumep, C:\IIpor-
paMMmbl. 1o yMOTUaHUIO PEIICHHIO TIPUITCHIBAETCS MM €T0 TIEPBO-
ro npoekTa (B HauieM ripumepe Program_1). Knonkoii OK 3amyckaem
MpoIecC CO3AaHMs TpoeKTa (M peleHus).

Cpena Visual Studio 2010 co3maeTr penieHHe, IIPOEKT MPUITOKE-
HUS W OTKPBIBAeT OKHO PeJaKTopa ¢ TAKUM TeKCTOM 3arOTOBKH ISt
KoJa MporpaMMEIL:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
namespace Program_1
{
class Program
{
static void Main(string[] args)
{
}
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2. HecMOTps Ha TO, YTO HUKAKOTO KO/ B MPOEKT Mbl HEe 100aB-
JISUTH, 9TO MPUJIOXKEHKE BIOJIHE padoTtocnocobHo. Ero MmoxHo cie-
IOYIOIIMM 00pa30oM 3allyCTUTh Ha KOMITUJISILIMIO U BBITTIOJIHEHHE:

Debug - Start Without Debuggind

(unmu coueranue kiuaBuil Ctrl+F5)

OTKpOETCS KOHCOJIbHOE OKHO C €AMHCTBEHHOI (Dpa3oii:

"Ons npooos/HkeHns Haxmute 1Ioobylo knasuuy..."”

BT0 cooblIIeHHE Cpeabl pa3pabOTKuU, 3aBepllaloliee UCIIOJTHEHUE
KOHCOJIBHOTO MPUJIOXKEHUS.

3. JIONOJIHUM CO3JaHHYIO Cpedoil pa3pabOTKM 3aroTOBKY Koja
KOHCOJIbHOTO TIPUJIOXKEHMST OlepaTopaMM M3 Hallledl MepBoil Mmpo-
TPaMMBI:

using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
namespace Program_1
{
class Program
{
static void Main(string[ ] args)
{
string name;
System.Console.WriteLine("Besegute Bawe nms: ");
name = System.Console.ReadLine( );
System.Console.WriteLine("lpuBetctByio Bac, "
+ name + "I");

Temneps 1o HaxaTuio kinasuin Ctrl+F5 mporpaMma oTKOMIIMIIN--
pyeTcsl, HaYHeT BHITIOJTHEHNME, BEIBENCT NpuIyalicHue: «Beennre Baiie
UMSI: » U, B OTBET Ha BBEICHHOE UMSI, «I103I0POBAETCSI».

B oTiinume ot niepBoii mporpamMmbl 01 _01.cs B TeKCTe 3aTOTOBKH,
co3maHHoi cpenoit Visual Studio 2010, IpuCyTCTBYIOT JUIITHUE TS
Hallleil TIporpaMMbl orepaTopbl. Bo-TiepBbIX, BMECTO UeThIpeX OIle-
paTopoB using, MOXXHO 00OMTHUCH OOHUM using System;.
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Bo-BTOpBIX, HET HEOOXOAMMOCTH B SIBHOM YKa3aHUM IapameTpa
B 3aroJIOBKE MeTOJa:

static void Main(string[ ] args)

Koncrpykums string| | args HMKaK He HCIIOJIL3YEeTCs B HaIlleM
MIPUJIOKEHUN ¥ MOXET OBITh ynajieHa. HazHaueHUe 3T0oif KOHCTPYK-
My OyaeT pacCMOTPEHO B IMOCJEAYIOIIMX IJIaBaxX, A€ Mbl €€ MC-
MOoJIb3yeM B 3aroyioBke Meroga Main( ).

TpeThst 0COOEHHOCTD 3arOTOBKM — HaJIMUMe OOBSBICHUS IIPO-
CTpPaHCTBa UMEH:

namespace Program_1 {...}

BDT0 00BbsIBJIEHNE BBOAUT JISI IIPOrpaMMbl COOCTBEHHOE ITPOCTPaH-
CTBO MMeH ¢ obo3HaueHueM Program 1. IIporpamma 01 0Ol.cs He
COIEPKUT TAKOTO OOBSABICHUS M ITO3TOMY MCITOJIb3YeT CTAHIAPTHOE
MPOCTPAHCTBO MMEH. DTO BIIOJIHE JOMYCTUMO IS TeX HEeOOIBIINX
MporpamMM, KOTOpbie MbI OyIeM IMMPUBOAUTL B KHUTE B KAYECTBE IIPU-
MEpOB.

KOHmpOﬂbele 80ripochbI

. O0BgICHUTE, UTO TAaKOE THII.
. Kak MOXHO omnpeneluTh NOHSITUE «IIepeMEeHHAasT»?
. IIpuBenute mpuMepsl KJIACCOB U OOBEKTOB.
. Ilepeuynicnure npu3HakKu 0ObEKTOB.
. B 4éM oTiimuus 4jieHOB Kjacca OT WIeHOB o0bekTa?
. JlaiiTe onpenenaeHue uaeHTUGUKATOpAa.
. O0OBsIcCHUTE Ha3HAUYeHME OTAEIbHBIX YacTeil IMpoCcTeilleil mpo-
rpamMmbl Ha C#,

8. KakoBo Ha3zHaueHue craTuueckoro meroma Main( )?

9. Bo3aMoxHO 1M Hamucath mporpamMmy Ha C#, He IpUMEHSIS
KJ1aCcCOB?

10. Yto Ttakoe tum void?

11. Kakue meronnl kiacca Console IpUMEHSIOTCS IJISI BBOJA U
BBIBOJIA JAHHBIX?

12. B Kakoii MOMEHT BBITIOJIHSIETCSI YTEHUE BBOAMMBIX C KJIaBUa-
TYpbI JaHHBIX?

13. B uém pasznuuue metomoB Console.Write() u Console.
WriteLine()?

14. Yto TaKkoe IpOCTPaHCTBO UMEH?

NN AW =~
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15. Kakoe u3 cinoB koHcTpykuuu System.Console.ReadLine()
SIBJISIETCSI UMEHEM IIpOCTpaHCTBA UMEH?

16. [Ing Kakux Liejieil IpuMeHseTCs IUpeKThBa using?

17. Yewm pemienue (solution) B Visual Studio orimyaercs ot mpo-
exTta (Project)?

18. Tlepeuncaute umeroiuecs B s3bike C# cpencTBa oObsiBIIE-
HUS HOBBIX THIIOB.

19. Kak Bbl MTOHUMAETE TEPMUH «UHKATICYJISLIUSI»?

20. B 4€M coCTOUT pa3nnyne CTaTUIECKUX U HECTaTUUECKUX YJIe-
HOB KJiacca?

21. IlepeunciauTe U3BeCTHHIE BaM BUJIbI YIEHOB KJlacca.

22. O0BsACHUTE CMBICI (Ha3HAUYeHME) KaxKIOoro 3JeMeHTa B CO-
craBHoM uMmeHHU System.Console>WriteLine.

23. Yto obo3HauvaeT omepauusi «t+» B OMHAPHOM BBIPaXKEHUU,
OJHUM M3 OINEPaHIOB KOTOPOTrO SBISIETCS CTpoKa (0O0BEKT Kiacca
string)?



FnaBa 2

TUIMbI B A3bIKE C#

2.1. Tunbl CCbINOK M TUMbI 3HAYEeHUN

B cranmapte C# [2] B cBsI3U ¢ TUIIAMU KCIIOJIb3YETCS BEIpaXXeHUE
«yHUGpULMPOBaHHAs cUcTeMa TUIOB». CMbICT YHU(PUKALIUU COCTO-
WUT B TOM, YTO BCE TUIIBI IPOUCXOISIT OT Kjiacca object, TO €CTh SBJIS-
JOTCS MPOU3BOIHBIMU OT 3TOTO KjIacca M HACIEOyIOT ero wieHbl. O
MeXaHM3Me HaclIeHOBaHUs pedyb MOMAeT Mo3gHee, HO B MpUMepax
MporpamMM MbI OyIeM TIPUMEHSTD VISl O0BEKTOB 1 KJIACCOB BO3MOXK-
HOCTH, YHACJIeIOBaHHbIE UMM OT KJiacca object.

Tunbr C# MO3BONSIOT MPEICTaBISITh, BO-TIEPBBIX, T€ «CKaJsIp-
HbIe» TaHHBIC, KOTOPBIE MCIIOJNB3YIOTCS B pacueTax (ILiejible M Bellle-
CTBEHHBIE 4YMCa, JOTMYecKHe 3HauyeHMsI) U B 00pabOTKe TEKCTOB
(cuMBOJIBI, CTpOKM). BTopas rpymnmna TUIIOB COOTBETCTBYET CHELM-
(bryeckuM I TpOTpaMMUPOBAaHMS Ha sI3BIKAX BBICOKOTO YPOBHSI
«arperupymoimM» KOHCTPYKIIUSIM: MacCUBaM, CTPYKTypaMm, OObeK-
TaMm (Kjaccam).

Takoe meyieHre TUIIOB HA JIBe Ha3BaHHBIE I'PYIIIBI YHACIEIOBAHO
s3bIKoM C# 13 MpeaIiecTBYIONINX eMy SI3BIKOB IIPOTrPaMMUPOBAHMSI.

Ilpumeuanue. B C# umerorcs TUIbl ykasatesieid 1 tun void, o3Ha-
YA OTCYTCTBUE 3HAYEHUS. YKa3aTeJu UCIOJb3YIOTCS TOJIBKO B HeOe-
30TIaCHBIX YYacTKax KojJa MporpaMM M paccMaTpuBaTbcsl HE OyIyT.

Opnako, mpu paszpaborke C# pelluad, 4TO B CUCTEME TUIIOB
1eJaecoo0opa3Ho UMeTh ellé ogHo paszaciaeHue. Iloatomy s3bik C#
MOAAepXUBAeT IBa BUAAa (IBe KATeropuy) TUIIOB: TUITBI 3HAYCHMI
(value types) 1 Tunbl ccbliok (reference types).

[MpuHIIMIUATIBbHOE pa3IMyue STHX IBYX BHIOB THIIOB 3aKJIOYa-
€TCS B TOM, YTO OOBEKT CCHIIOYHOTO TUIIA MOXET UMEHOBAThCS OJI-
HOBPEMEHHO HECKOJIBKUMHM CCHUIKAMU, YTO aOCOJIOTHO HEAOIYCTH-
MO ISl OOBEKTOB C TUIIAMU 3HAYCHMIA.

s mepeMeHHBIX TPaIMIIMOHHBIX SI3BIKOB, HampuMep CH, Bce-
rma coboaaeTcsl OMHO3HAYHOE COOTBETCTBUE:

UMSI_NePEeMEHHON — 3Ha4YeHUe_l1epeMEeHHON

TouHo Takas ke cxeMa OTHOIIEeHUI cripaBeluBa B s3bike C#
IUISI OOBEKTOB C TUITAMU 3HAYCHUIA:
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umsi_obbekra - 3HaYeHne_ob6beKTa

Ecnu paccmaTpuBaTh peaym3aiyio TaKOro OTHOIIEHUS B IIPO-
rpaMMme, TO Hy>KHO BCIIOMHUTb, YTO ITaMSITh KOMITbIOTEpPA OpraHU-
30BaHa B BUE ITOCIeNOBATeIbHOCTHY siueeK. Kaxmas syeiika mmeer
WHAVUBUIYAIbHBINA, OOBIYHO YMCIIOBOM agpec (HaMMeHbIIas U3 ajl-
pecyeMbIX siueek — OailT).

IIpu BBIIOJTHEHUM IIPOTPAMMBI KaXXIOMY OOBEKTY BBIACISIETCS
0JIOK (Y4acTOK) MaMsITH B BUIE OTHOTO WJIM HECKOJBKMX CMEXHBIX
0aiiToB. AApec MepBOTro U3 HUX cuuTaeTcs aapecoMm obbekTa. Ko,
HaXONSIIUICS B BBIIEJIEHHOM IS OOBbeKTa OJIOKE MaMsITH, Ipei-
CTaBIISIET 3HAYeHUE OOBEKTA.

[IpencraBuTh MalIMHHYIO pealn3aliio 00beKTa ¢ TUIIOM 3Ha-
YeHUI MOXHO TakK:

agpec_ob6bekTdl[] kog_3HayeHUs_oObekTa

[lepeMeHHBIE, MMEIOIIE TUIIBI 3HAYECHUI, HEIIOCPEACTBEHHO
MPEICTABIIAIOT B IIpOrpaMMe KOHKPETHEIC TaHHbIE.

IlepeMeHHBIE, UMEIOLINE TUIILI CCHUIOK, IPEACTABISIOT B IIPO-
rpaMMe KOHKpETHBIe JaHHbIE KOCBEHHO, XOTSI KOCBEHHOCTb 3TOTO
MpeaCcTaBIeHUs He IToKa3aHa SIBHO B TeKCTe MporpamMMsbl. JlocTyIr K
MaHHBIM 110 UMEHU TMEPEMEHHON C THIIOM CCBhUIKUA WLIIOCTPUPYET
TpUaja:

| MMﬂ_nepemeHHonlD |3Haqume_a,qpeca_p,aHHblx|D |3Haqume_,u,aHHb|x |

MalnHHY0 peaanu3aluio TaKoi TpUaabl MOXHO M300pa3uTh Tak:

|a,qpec_nepe|v|eHH017| |D | KOﬂ_aﬂpeca_ﬂ,aHHbIXlD | Ko,u,_aHaquMﬂ_,anHblxl

OpHako mpy MpOrpaMMHUPOBAHUU JOCTYI K JaHHBIM C IIOMO-
IIbI0 CCHUIKM MOXHO BOCIIPMHMMATHh B COOTBETCTBUM CO CXEMOIii
JIOCTYMA K JaHHBIM C TTOMOIIbIO TPAAULIMOHHOM TIepeMeHHOI (MMe-
fOIE TUIT 3HAYCHU):

[wmsi_cepinku|O [3Hauermne_paHHbix |

Ho IIp1 MCII0Jb30BaHUM TaKOW CXEMBI MOSBISIETCSI HOBOE U
IIPUMHIUIINAJIBbHOC OTINYHUEC — AOCTYIIHOCTb OOJHHUX M TE€X K€ HaH-
HBIX (OI[HOI'O ydyaCTKa HaMHTI/I) C ITOMOIIIbIO HECKOJIbKMNX CCBIJIOK!
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[ ums_ccbinkm_1 |

[ vmsi_cebinkn_2 |

O |3Haqume_,anHb|x

I o o o o

[ vmsi_cebinkm_K |

OCHOBHOE ¥ MPUHLMIIMAIbHOE IS IPOrpaMMMCTa-T10J1b30Ba-
TeJI OTIMYME TUIIOB 3HAYEHUI OT TUIOB CChUIOK COCTOUT B CJIENY-
oueM. Kaxaoii nepeMeHHOM, KOTopasi UMeeT TUIT 3HaYeHU M, TIpu-
HAJJIEXUT €€ COOCTBEHHAsl KOMUS JaHHBIX, U [IO3TOMY OIEepalliu C
OJHOI MepeMeHHOI He BAUSIOT Ha 3HaYEHUS APYTUX HEePEMEHHBIX.

HeckonbKo nmepeMeHHBIX ¢ TUIIOM CChLIOK MOTYT OBITh OJHO-
BPEMEHHO COOTHECEHbI C OJHUM U TeM Xe 00beKToM. IloaTomy
orepalny, BBITIONHSIEMbIE C OOJHON W3 3TUX MEePEMEHHBIX, MOTYT
U3MEHATh OOBEKT, Ha KOTOPHIN B 3TOT MOMEHT CCBHIJIAIOTCS APYrue
TepeMeHHbBIE (C TUTIOM CCBLIOK).

Paznuuus Mexay TUnaMu 3HadyeHUil U TUIIaMM CChIJIOK WUJLTIOC-
TpUPYET el ogHa 0COOeHHOCTb. OOBEKT CCHLIOYHOIO TUIIA HM-
KOIZa HE UMEET CBOET0 COOCTBEHHOI'0 UMEHHU.

Ecam obpatuth BHUMaHWE HA MPWHLMITEI OPTaHU3ALN aMSTH
KOMIIbIOTEpA, TO CIEAyeT OTMETUTh, YTO Ha JIOTMUYECKOM YPOBHE OHa
pasaesieHa Ha ABE YaCTH: CTEK U YIPABISEMYIO MaMATbh — "Ky4y”
(manager heap).

OOBEeKThI C TUTIAMM 3HAYEHMIA, KaK TaKOBbIE, BCEra MPU peau-
3alluY MOJIyYyaroT MaMsTh B cTeke. I1pu mpucBavBaHUSIX UX 3HaYe-
HMS KONTUPYIOTCsl. OOBEKTHI CChIIOYHBIX TUITOB Pa3MEIaloTCs B KyUe.

Kaxk 1 006beKThl, MEPEMEHHBIE MOTYT OBITh CCHUIOYHBIX TUIIOB
(CChUIKM) M TUIIOB 3HAYEHUI.

Cnenys [7], MOXHO cKa3aTh, YTO TUILI 3HAUYEHUI — 3TO Te
TUIIBI, TIEPEMEHHbIE KOTOPBIX HEMOCPEACTBEHHO XPaHST CBOU JaH-
HbIe, TOrAa KaK CChLIOYHbIE TUIIbI — 3TO T€ TWIIbI, IIEpeMEHHbIE
KOTOPBIX XPaHST CCHUIKHU, IO KOTOPHIM COOTBETCTBYIOIINE JaHHBIC
MOTYT OBITb JOCTYITHBI.

ITprmepbl 1 0COOGEHHOCTH MEPEMEHHBIX 000UX BUAOB PACCMOT-
PUM YYTb TO3Ke.
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2.2. Knaccudmkaumsa tTunos C#

Cucrema tvnoB si3blka C# — Belllb JOCTaTOYHO CJIOXHAST U
TpeOylolast aKKypaTHOTO PACCMOTPEHMS IIPU ITIEPBOM 3HAKOMCTBE.
OO011I1e OTHOIICHUSI MEXIY TUIIaMU WLIIOCTPUPYET Mepapxuyec-
Kasg cxema, IpuBenéHHas Ha puc. 2.1. Kak yxke ynmoMWHalIoch U
KakK ITOKa3aHo Ha cxeMe, Bce TUMHI A3bika C# MMeoT o001l 6a30-
BbIli TUN — Kiacc object. O megeHUM TUIOB HA TUIMBI CChUIOK U
THUIIEI 3HAYeHMI MBI YK€ pacCKa3bIBalu. A BOT C JaJbHEHIIEH ae-
Tajau3alueii 0yaeM 3HAKOMUTBCS ITOCTENIEHHO. M 3HaKOMCTBO Had-
HEM He C KjiaccupuKaluu, COOTBETCTBYIOIIEH MepapXuu TUIOB, a
C IPYTroTo IeJIeHMUSI.

object

TUMbl_3HayeHun TUNbIl_CCbIJTOK

( npocTble_TuUMbl )_ —( TUMbI_KnaccoB )
~ _( Tmnbl_MHTepcbeVlcos)
(Tmnbl_nepeqmcneHmm)—

_( TUNbI_JeneraTos )
( CTPYKTYPHbIE_TUMbI >—
—( TUMbI_MacCcuBOB )

Puc. 2.1. Cxema tunoB g3bika C#

Bce tumbl, KOoTOpBIe MOTYT MCIIOJIB30BAaThCS B IIpOrpaMMax Ha
C#, mensiTcst Ha TPU TPYIIIIHL:

* npedonpedeaennvie B si3pike C# (B CTaHmapTe OHM 0003HAYEHBI
TepMuHOM Built_In, KOTOpBIT MOXHO TTepeBECTH KaK «BCTPOSHHEBIE»);

e Oubauomeunsie (00LIYHO U3 CTaHIApTHOU OMOIMOTeKN .NET
Framework);
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 onpedeaennvie npozpammucmom (I0JIH30BATEIbCKHUE).

Ilpedonpedeaennsbie TUTIHI BeeTIa BKIIOUEHHBI B I3bIK C#. K HUM
OTHOCSTCSL:

1. object — TN cchUIOK (Kjacc), KOTOPHIi SBJsSETCS MepPBOHA-
YyaJlbHbIM (€IMHCTBEHHBIM MCXOAHBIM) 0a30BbIM JJISI BCEX APYTUX
TUTOB s13biKa C#, TO €CTh BCE€ APYTWe TUIILI SIBJISIIOTCS ITPOM3BOJI-
HBIMHU OT 3TOTO TUIIA;

2. mpocThie (6a30Bble WM (PYHIAMEHTATbHBIC) TUIIHI;

3. string — TUN cchUIOK (KJ1acc) sl MPeACTaBIeHUST CTPOK —
Mocief0BaTeIbHOCTEN CMMBOJIOB B KogupoBke Unicode...

bubauomeunsie 1 noavzoeameavckue TUTBI MOTYT OBITh KaK THU-
maMu 3HaY€HUH, TaK U TUTIAMU CCbLIOK. YTOOBI MOJIb30BaTHCS OMO-
JINOTEYHBIM TUITOM, HY>KHO 3HATh €r0 MMSI U BO3MOXHOCTH (TIOJIS,
METOIbI), a TAKXKe Ha3BaHME TOTO MPOCTPAHCTBA UMEH, KOTOPOMY
OH IIPWHAICKUT.

ITpumeuwanue. Kak MBI yXe TOBOPWIIH, TSI COKpAIICHUST KBATA(DU-
IIMPOBAHHOTO (ITOJIHOTO) UMEHM HYXHOTO HaM Kiiacca (TUIa) B IPOrpaMMy
BKJIIOYAIOT IUPEKTUBY

using Ha3BaHne_rnpocTpaHCTBa_MMEH;

Hampumep, 4ro6sl HamucaTh porpaMmy Ha C# mist paOOTEHI ¢
(aiimaMu, B Heil UCIIOJIb3YeTCA TUPEKTUBA:

using System.lO;

ITocie aTOrO B IIpOrpaMmMe CTAaHOBSITCSI JOCTYIIHBI C ITIOMOIIBIO
COKpallleHHbIX MMEH KJIACCOB THUIIbI, HEOOXOMMMBIE ISl OpraHu3a-
1IMY BBOAA-BBHIBOA.

Hogble TiIbl 3HaYeHWIT MOTYT OBITh BBEIEHBI B IIPOrpaMMy Kak
MEePEeYnCICHUS U CTPYKTYpHL. [ 100aBiIeHUsI HOBBIX TUIIOB CChI-
JIOK MCIIONIb3YIOT KJIacChl, MHTepdeiichl, meieratel. O TOM, KaK 3TO
IejaTh B CBOMX IPOrpaMMax, T.€. KaK ITOSIBJISIOTCS TUIIbI, OIIpee-
JIEHHBIE IPOTPAMMUCTOM, PEYb €IIE BIEPEIU, a Ceivyac paccMOT-
puM 0a30BbI€ TUIIHI.

2.3. NpocTbie Tunbl. KoOHCTaHTLI-NUTEpans.I

PaccMmoTpenne TMTIOB HAYHEM € TIPOCTHIX (0a30BBIX) THITOB 3HA-
YeHHUIi, KOTOpble B KayeCcTBe 0OAa30BBIX TUIIOB TPAIMIIMOHHBI IS
MHOTHUX SI3bIKOB IPOrpaMMUpPOBaHMsI, ocobeHHO it Cu u Cu++.
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ITpocTele TUMBI 3HAYeHNI sg3bika C# MOXHO TTOApPA3AeUuTh Ha
clIeayIOIINE TPYIIIIBL:

e 4YucJOBBIe (apUpMEeTUUECKUE) TUTIBI;

e JIOTUYECKUU (OYIeBCKUIA) TUII;

* CHMBOJIbHBIA THUII.

K 4MCIOBBIM TUITAM OTHOCSITCS: 3HAKOBBIE U O€33HAKOBHIE 1IEJI0-
YUCJIEHHBbIC TUIIBI, BEIIECTBEHHBIC TUMBI U JECATUYHbBIN TUII.

YuciaoBble 3HAUEHUST TPEACTABIISIIOTCSI B TPOrpaMMe C TTOMOIIIBIO
KOHCTaHT (JIMTEPajoB), M MepPeMEHHBIX TpeX Pa3HBIX BUIOB:

 1eJible yKcia (3HakoBble TUIlbl: shyte, short, int, long, 6e33Ha-
KOBbIe TUIIBL: byte, ushort, uint, ulong);

« BellecTBeHHbIe uncia (tumsbl float, double);

e necsaTuYHbIe ynciaa (tun decimal).

IIpuMephl LIeTOYHUCIEHHBIX JINTEPAJIOB:

48 — 3HaKoOBOTO 1iejoro Tumna (int);

43L — 3HaKOBOTrO JJIMHHOrO 1ejoro tuna (long);

49U — 06e33HaKOBOrO 11ej10r0 Tvuna (uint);

93UL — 6e33HaKoBOro IJWHHOTO liejioro Tura (ulong).

OOpatuTe BHUMaHUe Ha HeoOXoauMocThb cyddukcon. L (wim 1)
WUCIIONb3yeTCs 1151 mpuaaHus autepany tuna long. Cydbduke U (vimn
u) mpeBpalllaeT JuTepall B 0e33HaAKOBOe 3HaueHUEe (3HaueHUe Oe3-
3HAKOBOI'O TUIIA).

KoHcTaHThl (JIUTepasbl) BEILECTBEHHBIX TUIIOB MOTYT OBITH 3a-
MUcaHbl B BUAE ¢ (PMKCUPOBAHHON TOUKOIA:

101.284 — Tum double;

-0.221F — tun float;

12.0f — tun float;

Kpome Toro, MpoKo UCHOb3YeTCsl 9KCIOHEHIIMaIbHasl 3aIUCh —
Hay4yHasl HOTalusl, IpU KOTOPOM SIBHO BBHITIMCHIBAIOTCSI MaHTUCCA U
SKCIOHEHTa, a MeXIy HUMHU pa3MmellaeTcs pasneauth E unm e.
IIpumepsr:

-0.24E-13 — tun double

1.44E+11F — tun float

-16.3E+02f — Tum float

OOpatute BHMMaHUe Ha HeoOxomuMocTh cydpdukca F umm f B
3alMCU BEILIECTBEHHON KOHCTAHTHI C OAMHApPHOI TOYyHOCThIO. [Ipu
ero OTCYTCTBMM KOHCTaHTa 110 YMOJYAHMUIO BOCIIPUHUMAETCS U 00-
pabatbiBaeTcsl Kak 3HaueHue tuna double.
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Tumn decimal cierimanbHO BBeIEH B I3bIK C#, YTOOBI 00ECTICUNTD
BBIYMCIICHUSI, TP BBHITTOJTHEHUM KOTOPBIX HEIOMYCTUMBI (TOYHEE,
JIOJIKHBI OBITh MUHUMM3MPOBaHbI) OLIKOKY oKpyTiaeHus1. Hampumep,
npu (GUHAHCOBBIX BBIUMCICHUSIX C OOJBIIMMM CyMMaMM JaXe MU-
HUMAJIbHBIE TIOTPEITHOCTH 3a CUET OKPYIJICHHUSI MOTYT IIPUBOIUTD K
3aMETHBIM ITOTEPSIM.

ITepemeHHbIE M1 KOHCTaHTHI TUMNa decimal MO3BOJSIOT TIpeACTaB-
JTh YMCJIOBBIE 3HaueHMUs B AuanasoHe oT 10728 mo 7,9-1028. Ins
KaXXJI0T0 4YKCja BblaenseTcs 128 ABOMYHBIX pa3psaoB, IPUYEM YKC-
JIo XpaHUTCS B (hopMe ¢ PUKCHPOBAHHOM TOUKOH. C ITOMOIIBIO 3TOTO
THUTIA MOXKHO TIPEICTABIISATh YUCIIa, UMEIOIINE 10 28-MU TeCITUYHBIX
pa3psIoB.

B 3amnucu pecITUYHOM KOHCTaHTHI MCHOJIb3yeTcs cyppukc m
(umu M).

IIpuMepsl HOEeCITUYHBIX JIUTEPAJIOB:

308.0008M

12.6m

123456789000m

s mpencTaBiIeHUs TOTMIeCKUX 3HAYSHUI MCTIONb3YIOTCSI KOH-
CTaHThI TUIa bool:

true — UCTUHA;

false — 10Xb.

ITo cpaBHeHUIO C MpeAlIeCTBYIOIIMMMU SI3bIKaMu, Hanpumep, Cu
u C++ B C# mis npencraBiieHUs] KOJAOB OTAEIbHBIX CUMBOJIOB (IJIST
JaHHBIX TUIIa char) ucmonb3yercs He 1 OaiiT, a 2 6alita U I KOIU-
poBaHus ucnoabdyercsa Unicod. CUMBOJIbHBIE TUTEPaJIbl OTpaHuYe-
HBI 00s13aTeJIbHBIMU arlocTpodamMu (He ImyTaliTe ¢ KaBblYKaMu!):

‘A, 'z, 2,00 A

B cuMBOJIBHBIX JIUTEpaax WISl TPEeICTaBIeHUS] OJHOTO CHUMBOJIA
MOTYT HMCIIOJB30BaThCSl ACKEUII-TIOCIEIOBATEIbHOCTH, KaXmas M3
KOTOPBIX HAYMHAETCSI ¢ 00paTHOM KOCOM uepTol \. B Bume sckeiin-
MOCJIeI0BATEILHOCTEN N300paKaroTCsI YIIPABIISIOINE CUMBOJIBI:

\' — amoctpod;

\" — KaBBIYKWU;

\\ — oOparHas Kocas 4eprTa;

\a — 3BYKOBOI CHUTHAII,

\b — Bo3Bpar Ha 1mar (3aboif);

\n — HOBasI CTPOKa;

\r — BO3BpaT KapeTKu;
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\t — Tabyasauus1 (rOpU30HTAIbHAS);

\0 — HyJeBOe 3HAUECHUE;

\f — mepeBoa CTpaHULIbI;

\V — BepTHKaJIbHasl TaOyJIsIIIus.

C noMolibio SIBHOM 3allKMCU YMCIOBOIO 3HAYECHMSI KOJIa 3CKEH-
MOCJIeI0BATEIbHOCTBIO MOXHO IIPEACTaBUTh 10001 cuMBon HOHU-
koma. @opmaTt Takoro mpencTaBIeHUS:

\uhhhh’,

rnieh — 1wecTHammaTepuyHas Hydpa, U — 00sI3aTeIbHbIN IIpeUKC.
Ipenensunie 3HaueHus ot '\u0000’' no "\uFFFF'.

IMMpumep: \ud066' coorsercTBYeT CMMBOIY 'f

PaspelieHsl TakxKe 3ckeiin-nocienoBaTelbHOCTH Buaa '\xhh',
roe h — mectHaguarepuyHas uudpa, x — npedukc. Hanpumep, "\x2B'
MpeCcTaBiIgeT Koo CUMBoOIA 't'.

2.4. O6bABNEeHUs NepeMeHHbIX
M KOHCTaHT 6a30BbIX TUNOB

ITo Tpamuuum, yHacjienoBaHHOM OT A3b6IKoB Cu 1 C++, HOBBIN
9K3eMIUISIp (MepeMeHHas) MPOCTOro TUIMa BBOAUTCS C ITOMOIIBIO
00DBIBICHUS:

type name = expression;

TIe type — Ha3BaHME TUIIA;
name — HMs 3K3eMIUIsIpa (IIepeMeHHOI);
expression — WHULMAIM3UpPYIOLEE BbIpakeH e (HapuMep, KOH-
CTaHTa).

OO0bBsiBIEHUE 00513aTEIbHO 3aBEPIAEeTCsl TOUYKOH C 3amsTOM.

HasBaHus 6a30BbIX TUIIOB C MpUMepaMu OObSIBICHUI MpUBEIE-
HBI B Ta0J. 2.1. (cMm. [2]).

B onHOM 00BSIBIEHUM MOTYT OBITH OIIpele/IeHbl HECKOJIBKO IIe-
PEMEHHBIX OJTHOTO TUIIA:

type name1l = expression1, name2 = expression 2;

IlepeMeHHBIE OOHOrO OOBSIBICHUS OTACISIOTCS APYT OT Apyra
3amsAThiMu. [Ipumep:

double pi=3.141593, e=2.718282, c=535.491656;
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Ta6auia 2.1

IIpocTeie (0a30BbIe) THNBI 3HAYEHHI

Tun Onucanue Ipmvep M
00BABICHUN
8-OUTOBBIN 3HAKOBBIH LIEJIBII _ .
sbyte (1 Gaiir) sbyte val = 12;
short 16—61/£TOBLH71 3HAKOBBIH LIEJbIH short val = 12:
(2 Gaiita)
. 32-OUTOBBIN 3HAKOBBIH IICIIBIH . _
int . intval = 12;
(4 Gaiita)
long 64-0UTOBBIN 3HAKOBBIN IIEITBIN long vall = 12;
(8 Gaiiros) long val2 = 34L;
8-OuTOBBII 0€33HAKOBBIN LIEIBII 1A,
byte (1 Gaiir) byte vall = 12;
16-0UTOBBII GE33HAKOBBIN IIETBIH _
ushort . ushort vall = 12;
(2 Gaiita)
uint 32- OuTOBEIH 6€33HAKOBEIN LEIBIIT uint vall = 12;
(4 batira) uint val2 = 34U;
ulong vall = 12;
ulong 64- 6EITOBI>II/I 0€33HAKOBBIH IEJIBIN ulong val2 = 34U;
(8 GaritoB) ulong val3 = 56L;
ulong val4 = 78UL;
BelecTBeHHBIH € MiiaBaroIien
float TOYKOM C OJJUHAPHON TOYHOCTHIO float val = 1.23F;
(4 Gaiita)
double BewecreHHbIi ¢ mU1aBaoLIei double val1 = 1.23;
TOYKOH C IBOWHON TOYHOCTHIO double val2 =
(8 GaiitoB) = 4.56D;
bool Jlornueckuii TUIT, 3HAYCHHE HIIH bool vall = true;
false, i true bool val2 = false;
char CHMBOJIBHBIH THIT; SHAUCHHE — OMMH | o o) he:
cumBoi FOHuKoma (2 GaiiTa)
TouHEI AeHEKHBINA THII, TI0
. i 28 .
decimal | VCHPIICH MEPE 26 SHATHMAX decimal val = 1.23M;

JECATUYHBIX Pa3psIoB
(12 6aiiToB)
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Bsens popmaT 00bsIBICHUS EPEMEHHBIX, CISAYET OCTAHOBUTD-
cs1 Ha BoIpoce BbIOOpa ux uMeH. MIMs nepeMeHHOl — BbhIOpaHHBINI
nporpaMMucToM uaeHTtudukarop. Moentudukarop — 3TO IOCie-
JIOBaTeJIbHOCTh OYKB, NECATUYHBIX (P U CUMBOJIOB TTOAUYEPKUBA-
HUs, KOTopas HauMHaeTcs He ¢ mudpsl. B sa3pike C# B KauecTBe
OYKB JOIMYCTUMO MPUMEHSITh OYKBbI HAlIMOHAJIbHBIX ajihaBUTOB. Ta-
KM 00pa3oM, IMpaBUIbHEIMU UIeHTU(PUKATOpaMuU OyayT, HaIlpuMep,
TaKue MOCIeq0BaTeILHOCTH:

Number_of _Line, o6bem_B_nurpax, x14, mass.

B xauecTBe MMeH, BBOOMMBIX IIPOTPaMMUCTOM, 3aIlpelleHO HC-
MOJIb30BaTh CIyXeOHbIe (KJoueBbie) cioBa sidbika C#. YToObI yxke
ceifuac mpeaocTepedbcsl OT TaKOM OIIMOKM, 00paThTe BHUMaHUE Ha
HX CITMCOK, TIPUBEICHHBIN B Tabauie 2.2.

Tabnuna 2.2.

Cayxeonble cioBa s3pika C#
abstract as base bool break
byte case catch char checked
class const continue decimal default
delegate do double else enum
event explicit extern false finally
fixed float for foreach goto
if implicit in int interface
internal is lock long namespace
new null object operator out
override params private protected public
readonly ref return sbyte sealed
short sizeof stackalloc static string
struct switch this throw true
try typeof uint ulong unchecked
unsafe ushort using virtual void
volatile while
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CrnenyeT OTMETUTD, UTO B TaOJI. 2.2 He BKIIOUEHBI UAEHTU(DUKA-
TOPBI, KOTOPBIE UTPAIOT POJIb KIIIOUEBBIX CJI0B TOJILKO B KOHKPETHOM
KoHTekcTe. [Ipumepsl: into, set, yield, from.

IT03HaKOMUBILIKCH CO CITUCKOM CIIY>KEOHBIX CJIOB, YATATEIb Cpa-
3y XK€ OOHApYyXUT OLIMOKY B CJEIYIOLIEM OOBSIBICHUN:

int try = 15; //ownbka B UMeHN nepemMeHHOIi!

Nuuimanusupyioliee BhIpaXXeHNe Yallle BCero KOHCTaHTa, OJHa-
KO, MOXeT OBITh JTIOOBIM BBIpaK€HUEM, OTepaHAbl KOTOPOTO NUMEIOT
KOHKpPETHBIE 3HAYCHUSI B MOMEHT OOBsSIBIeHUS niepeMeHHoI. [To Tutry
BBIYMCIIIEMOTO 3HAYEHUS] MHULIMAIU3UPYIOIIEE BhIpaXKeHNE JOIKHO
COOTBETCTBOBATh TUITY CO3IaBaecMOM ITepeMeHHOIA.

[IpuMepBsl OOBIBICHUI ITepeMEHHBIX (C MHUILIMATU3AIIAE):

double pi2=6.28;
int pBa=2;

B 00bsIBIEHMY ITEpEMEHHOI MOXET OTCYTCTBOBAaTh MHUIIMATU3a-
musa. OmgHako, s136IKk C# OUeHb CTPOT M HE NOIYCKaeT CYIIEeCTBOBA-
HUS B IpOrpaMMe MEPEMEHHbIX ¢ HeoNpeaeaEHHBIMU 3HAYEHUSIMU.
[ToaTomMy mocyie oObsBICHUST IEpEMEHHON 0e3 €€ MHUILIMATU3aluu
Heo0X0AMMO KaKMM-TO 00pa3oM IIpUCBOUTH eil 3HaYeHue. OObBIYHO
JUUISI TOTO MCIOJIB3YIOT ONepaTop MPUCBAUBAHMUSI:

UMSI_NepEeMEHHON = BbIPpaXXeHNe;
IIpumMep (ymenbHBIN 3apsin 3ekTpoHa B equHuax CI'CHO/r):

double electron_charge; // o6bsiBneHne
electron_charge=5.27e+17; // npucBanBaHne 3Ha4eHns

B oTianune ot auTepanoB, KOTOphIE caMU 110 cebe IMpencTaBiIsSioT
COOCTBEHHBIE 3HAUEHUSI U HE TPeOYIOT MpeaBapUTEIbHBIX OObSIBIIC-
HUIi, ”TMEHOBaHHbIE KOHCTAHTBI BBOISITCS C IIOMOIIBIO KOHCTPYKIIVHU:

const type name = BbipaxeHune;

Ommune oT OOBbIBICHUS MEpEeMEHHON: HaJIuune MoauduKaTopa
const 1 0043aTeIbHOCTh MHUIINAIU3ALINN.

KOHmpOﬂbele 80ripochbI

1. UeM oTIMYaroTCs TUMHLI 3HAKOBBIE OT OE33HAKOBBIX.
2. [IpuBeauTe MpuMepbl KOHCTAHT-JIUTEPAJIOB UMCIOBBIX (apu-
METHUYECKNX) TUTIOB.
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3. YKaxuTe HazHayeHHME ACCATMYHOTO THUIIA M TMpaBUjIa 3aIUCH
€ro KOHCTaHT.

4. HazoBuTe criocoObl 3alIMCU CUMBOJIbHBIX KOHCTAHT.

5. IlpuBeauTte mpuMephl 3CKEUII-IIOCIEA0BATEILHOCTEM.

6. HazoBute pasmepsnl (B 6MTax) MpeACTaBIeHNs B TaMATH KOH-
CTaHT 6a30BbIX TUIIOB.

7. Kakue cMMBOJIBL JOIIyCTUMBI B naeHTU(duKaTopax C#?

8. IlpuBenuTe mpuMepbl CIyKeOHBIX CJIOB s13biKa CH#.

9. ABnsercsa nu uaeHtTudukarop Main ciyxkeOHbIM CI10BOM?

10. Yto Takoe MHUIIMAIU3ALMS TIePEMEHHO?

11. Yem nMeHOBaHHasi KOHCTaHTa OTJIMYAETCS OT KOHCTAHThI-
nuTepana?
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OMNEPALMUN N LUENOYUNCINEHHBIE
BbIPAXEHUA

3.1. Onepauuu a3bika C#

B nipenpinyiiieil raaBe Mbl BBEJIU MOHSITHE TUIIA U PaCCMOTPEIH
KJ1accudUuKaluMoo TUIIOB, NPUHATYIO B s3bike C#. IlpuBenu cBene-
HUS O MpeaeabHbIX 3HAUYEHUSIX KOHCTAHT U MEePEeMEHHbIX 0a30BBIX
TUNOB. TeM caMbIM JU1s1 6a30BBIX TUIOB OMpeneeHa COBOKYITHOCTh
JOMYCTUMBIX 3HaueHU. YTOOBI MOJHOCTBIO OXapaKTepu3oBaTh Oa-
30BbI€ THUIIBI, TPEOYETCS pacCMOTPETh AOMYCTUMBIE UISI HUX OTlepa-
107078

Habop onepanuii s13p1ka C# BecbMa BeJIMK 1 pacCMaTpUBaTh BO3-
MOXHOCTH KaXIOW M3 HUX MBI OyZIeM MOCTEIIeHHO M0 Mepe HeoOXo-
auMocTu. OmHaKo, MpeaBapuTeIbHO MPUBEIEM CIIMCOK OIepaIuid,
pa3MecTUB WX B MOPSIAKE YMEHbIIEHUS] UX MPUOPUTETOB, Ha3biBae-
MBIX ellé paHTaMu U KateropusiMu (Ta6ia. 3.1 u 3.2).

Taonuma 3.1

Onepauml, acConMaTuBHbIC CjieBA — HANMpaBo

ba3zosvie (nepsuunvie) onepayuu

. BBIOOD wieHa (Kjacca Wik 00beKTa)
) BBI30B METONIA WJIU Jejierara

[1 JIOCTYTI TI0 UHAEKCY (MHAEKCUPOBAHUE)
++ NOCT(PUKCHBIN MHKPEMEHT

- - MOCTOUKCHBIN JeKPEMEHT

new co3maHue o0BeKTa (Co3maHue PK3eMILISIpa)
typeof UaeHTU(hUKALMS TUTIA
sizeof omnpenesieHUe pa3Mepa orepaHia

(TOJIBKO B OIIAaCHOM KOJIE)
checked KOHTPOJIb 32 MEPENOJHEHUSIMU B BbIPAXKEHUSIX
unchecked OTMEHa KOHTPOJISI 32 MepernoTHEHUSIMU

B BBIPaKEHUSIX
S IIOCTYI K WieHy (00beKTa) IO YKa3aTeio

(TOJIbKO B OMACHOM KOJIg)
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IIpodoaincenue

Yuapuvie onepayuu

YHapHBIN IUTI0C (3alaHKue 3HaKa)

YHapHBIM MUHYC (3agaHue 3HaKa)
NpeUKCHBINT THKPEMEHT

MpeUKCHBIN THKPEMEHT

Mopa3psiAHOe OTPUIIAHNE

JIOTUYECKOE OTpPHUIIaHUE

MpUBEACHUE K 3aJaHHOMY THUITY

nojyyeHue aapeca (TOJbKO B OIMACHOM KOJE)
pa3bIMeHOBaHUE yKazaTessl (TOJIbKO B OMTAaCHOM
Koze)

Ap

ugmemuueckue OUHApHbIe Onepayuu

YMHOXCHHUC
JCJICHUC
IIOJIy4Y€HHUE OCTAaTKa IIpnu LHCJIOUYMUCICHHOM ACJICHUN

CJIOKEHUEC
BBIYUTAHUEC

Onepayuu nopa3paoHsix c0eueoe

>>

TOPa3psIAHBIA CABUT BIIPABO
MOPa3pSAHBIN CABUT BJIEBO

Onepayuu omuouterutl (cpagHeHuit)

MEHbIIIe

Ooublile

MEHbIIIe WU PAaBHO

GOJIBIIIC U PaBHO

CpaBHEHME TUMOB  (BO3BpallaeT  JOTMYECKOE
3HAYCHUE)

npoBepka TUIOB (Bo3BpaiaeT Tun win null)

=

-~
-~

CpaBHEHHME HA PaBEHCTBO
CpaBHCHME HAa HEPABECHCTBO

Cpasrenue ¢ null (rormomeHue null)
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IIpodoancenue

Tlopa3spsaonvie onepayuu

& noburtoBoe (ropaspsinHoe) U
noburoBoe (TopaspsimHoe) uckiovatoinee U
[ noburoBoe (ropaspsinHoe) MU

>

Jloeuueckue bunapHvle onepayuu

& KOHBIOHKIUS (Jiornueckoe )
Iu3bloHKIMS (Tornueckoe MJI)
HMCKITIOYArOIIast TU3bIOHKIINS

&& yCI0BHAs KOHBIOHKILIUSA

" yCJI0BHasaA OU3BIOHKIINA

Tepnapuas onepayus

?: YCJIOBHas ornepauuvs
Tabnuuma 3.2
Onepauuu npucBauBanusA (ACCOUMATUBHBIE CIPAaBa — HAJIEBO)
= MpUcBavBaHUE
+= CJIOXXE€HUE C TTPUCBAMBAHUEM
-= BBIYMTAHUE C MMPUCBAUBAHUEM
*= YMHOXEHME C MPUCBAVBAHUEM
/= NeJieHre ¢ TIpUCBavBaHUEM
%= MOJTyYEHUE OCTaTKa OT JEJEHUSI C TPUCBAMBAHUEM
&= nopaspsitHoe M ¢ mpucBanBaHueM
N= nopaspsgaHoe uckmoyvarwiiee MW ¢ npucBauBaHneM
|= nopaspsgaHoe UJIN ¢ mpucBanBaHueM
>>= MOpa3psIAHbINA CABUT BIIPaBO C IMPUCBaUBAaHUEM
<<= TIOPA3PSIHBINA CIBUT BJIEBO C IPUCBAUBAHUEM

B tabauue 3.1. omepauuu oObeAMHEHHI B I'PYMIIbl. B Kaxmyio
TPYIIITy TTOMEIIEeHBI Onepaluy ogHOro paHra. Ornepanuy u3 Tabiam-
bl 3.1 BBITIOJHSIOTCS CIeBa HAIpaBO, HO 3TO CIIPABEIJIUBO TOJILKO
IUIST oTiepaluii omHoro paHra. Hampumep, x*y/z Oynet BRIYUCISITHCS
B COOTBETCTBUU C BHIpaXXeHUEM (x*y)/z.
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Omnepaluy rpymmnbl, pa3MelIeHHO! BhIIIE, UMEIOT 00jiee BBICO-
KU1 paHT, HEXEJIM OIepaTophl TPYII, pa3MellleHHbIX HiKe. Hampu-
Mep, 2+6/2 paBHO 5, Tak Kak olepauusi / UMeeT 0ojiee BBICOKUIA
paHr, Hexeau OuMHapHas omnepanus +. HaunHalolye nmporpaMmmuc-
THI, 3a0bIBasi O TIPUOPUTETAX OIepalnii, MHOTAA OIIMNOAITCs, TIPH-

a
BOIA AJIA MAaTEMATUYECKOIrO COOTHOLICHUA ﬁ TaKO€ BbIPpAKCHUCEC!:

a/b*c. Ero ciemyer 3amucarh, UCIIOJIB3YsI CKOOKH: a/(b*c), unm 6e3
CKOOOK Taxk a/b/c.

3.2. Onepauuu npucBamBaHus
M onepaTop NpucBanBaHuA

Onepauuu mNpucBavBaHUsI, TMOMEIIEHHbIE B Tadua. 3.2, UMEIOT
0ojiee HU3KMI paHT (MEHBIIUI IIPUOPUTET), HEXEIU OIlepalluu U3
Tab6. 3.1. Eunie ogHa 0COOEHHOCTD OIepalyii IIpucBauBaHUs COCTO-
WUT B TOM, YTO OHM BBIMIOJHSIOTCS CpaBa — HajleBO. Y BCEX OTUX
olepaluii ONMHAKOBBIM paHT. Hampumep, 1151 BRIpaXKeHMS X=y=7=C
C MOMOIIIbIO CKOOOK MOC/IEN0BATEIbHOCTh BEIUMCICHUSI MOXKHO 000-
3HaYUTh TakK: Xx=(y=(z=c)). i1 cpaBHEHUST OTMETUM, UTO BbIpaxkKe-
HUIO X+y+z+c 3KBUBaJIeHTHO BhIpaxeHue ((x+y)+z)+c.

Ilpuceausanue — byHnaMeHTAIbHOE TTOHSITUE TTPOrPAaMMUPOBAHMSL.
CpencTa Ui BHITIOJTHEHMS TIPUCBAUBAHUS CYILIECTBYIOT TTPAKTUIECKI
B KaXXIIOM SI3bIKE MPOrpaMMUPOBAHUSI.

Hauném ¢ Toro, uro B C# enMHWYHBIN 3HAaK = 00O3HayaeT Ou-
HapHyo onepammio (He omepaTop!). @opMar nmpuMeHeHMST OTIlepauu
MpUCBaNBaHUS:

UMSI_NepeMeHHOl = BbipaXxeHune

KoHcTpyKius ums_nepemenHoii = gvipasicenue, NMPEICTABISET CO-
0oli OMHapHOE BhIpaxkeHue ¢ AByM: olepaHmamu. IlociemoBarenb-
HOCTh 00pabOTKM TaKOTO BbIpakE€HUs CAEAyIOLIas:

1. BeruucauTh (IOJIy4UTh) 3HAUEHUE BbIPAXKEHUS,;

2. IIpucBOUTH MOJYYEHHOE 3HAUYCHUE MTEPEMEHHOM;

3. BepHyTb B TOUKY pa3MeElleHUs] BbIpaeHUs 3HauyeHUe, Mpu-
CBOCHHOE MEPEMEHHOM.

Ecnu KOHCTPYKIIUS uMs_nepemMeHHOU = @bipadiceHue 3aBepIlaeTCst
TOYKOW C 3aMsITOM M pa3MellleHa B OCIEA0BATENbHOCTH IPYTHUX OTle-
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paTopoB MPOrpaMMBbl, TO OHA TIPEBPAIACTCS B ONEPATOP MPUCBANBA-
Hud. B aTOM ciyyae neiicTBre orpaHMYMBAETCS ABYMS TIEPBbIMU MMyH-
KTaMU: BBIYUCJIATh 3HAYEHUE BBIPAXKECHUS U TIPUCBOUTD MOJIYYEHHOE
3HAYCHUE MEPEMEHHOM, MOMMEHOBAHHOM CJI€Ba OT 3HAKa MpUCBaU-
BaHUs. TpeTuili MyHKT HE HYXXEH — 3HAUEHWE BCETrO BBIPAXEHMUS C
ornepauueid pucBaMuBaHus UrHopupyercs. OgHako, MHOTIA YA100HO
UCMOJIb30BaTh 1IETIOUKU MTPUCBAUBAHUN, U B 3TOM CJIy4yae IJISI BCEX
BbIpaXX€HUU MpUCBaMBaHMS, pa3MEILIEHHBIX CIpaBa, UX 3HAYEHWUS
UCTOJIB3YIOTCSI IBHO.

IIpumep:
int a, b, c, d;
a=b=c=d=842;

ITocne BhIMOMHEHUSI TaKOro ollepaTopa IepeMeHHbIe a, b, ¢, d
MNPUHUMAIOT OJHO U TO e 3HaueHue 842. IlocaenoBaTeIbHOCTh BbI-
YHUCJICHUIA: BRIYMUCIISIETCS BhIpaxXeHue d=842, TeM caMbIM IepeMeH-
Has d CTaHOBUTCSI paBHOM 842 M 3TO Xe 3HAaUYeHME IIPUHUMAET y4a-
CTHE B CJeAylollleM BBIPaXeHWUU IPHCBAMBAHUS, TA€ JEBBIM
OIlepaHIIOM CIYXKUT MepeMeHHas C U T.1.

Kpome oObluHOM omepauuu IpucBauBaHus B C# ecTb cOCTaB-
HbIE OTIepalvy IIPUCBAUBaHMs, OOIIYI0 (POPMY KOTOPBIX MOXKHO TIpeI-
CTaBUTH TaK:

6uHapHasa_onepauyns =

31ech 6uHapHas_onepayus — 3TO OJHA U3 CIAEAYIOIIUX apudme-
TUYECKUX U JIOTMUYECKUX OTepalnii:

+ ciioxXeHue,

- BbIUUTaAHUE,

* YMHOXEHHE,

/ IeleHue,

% ToJlydeHre ocTaTKa LeJIOYNCIIEHHOTO JeJIeHUs],

& mopaspsiaHasi KOHbIOHKIIMS,

Cnopa3psiiHasl IU3bIOHKIINS,

O nopa3psgaHoe uckmouatoniee NMJIN,

>> TIopa3psAOHBINA CABHUT BIIPaBO OUTOBOTO MPEICTAaBICHUS 3Ha-
YeHHUs oIepaHia,

<< mopa3psIHBII CABUT BJIEBO OUTOBOTO MPEICTABICHUS 3HaYe-
HUS OoIepaHa.

HasHauyeHue cocTaBHBIX olepalluii MTpUCBauBaHUS — YIIPOCTUTh
3alUCh U YCKOPUTh BHIUMCIICHUE BhIPAXKEHUI MIpUCBaBaHUsI, B KO-
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TOPBIX JIEBBII orepan (TTepeMeHHas1) OTHOBPEMEHHO MCIIOJIb3YeTCsI
B Ka4eCTBE JIEBOTO OIepaHa BhIPAXKEHUSI, pacIIOJIOKEHHOIO CIIpaBa
OT OIepalyy IMPUCBauBaHUS.

IIpumMep omepaTopa TprcBaBaHUsI DKBUBAJICHTHBIN 110 Pe3yJIbTaTy

C TPAIMLIMOHHOM OIlepalueit: orneparop:
n=n+48; n+=48;
TpaguLMOHHBIN omeparop, 3aluch IIpumeHeHne cocTaBHOM
KOTOPOI'O0 MOXHO YITPOCTHUTB: orepauyy MprUcBavBaHUSL:
n=n/(n*n); n/=n*n;

3.3. Onepauum nHKpemeHTa (++)
n geKpemMeHTa (- -)

CokpaliéHHbIMHA (hOpMaMHU oTiepaliiy MPUCBAaUBaHUS MOXHO CUH-
TaTh ONepalMy aBTOYBeJUUYEHUs (MHKPEMEHT) ++ 1 aBTOyMEeHbllle-
HUS (OEKPEMEHT) --.

Omnepalus MHKpeMeHTa ++ yBeJlnuMBaeT Ha 1 3HaueHHE oOIle-
paHma. Onepanust geKpeMeHTa -- YMEHbIllaeT Ha 1 3HaueHue oIle-
paHna.

OO0e omepauyy UMeIOT NpeUKCHYIO M MOCTGUKCHYIO (POPMBEI.
IIpedukcHast hopMa nmpenycMaTpuBaeT U3BMEHEHUE 3HAUYEHUS OIle-
paHIa o0 MCIIOJb30BaHUs 3TOro 3HaueHus. [locTdukcHas n3MeHseT
3HaYEHUE OTepaHIa MOCIe UCIIOIb30BaHMS 3TOTO 3HAYCHUS.

IIpumep:

int zone = 240, res; // o6bsiBIeHne [ByX nNepeMeHHbIX
res = zone++; //QkBuUBaneHT: res=zone; zone=zone+1;
res =t++zone; // OkBuBaneHT: zone=zone+1; res=zone;

3HavyeHMe res Mocje BBIMOJIHEHUS BCEX ITUX ONEpPaTOpPOB paB-
HO 242.

OmnepaHaoM i1 onepauuii ++ 1 -- MOXeT OBITb TOJIBKO JIEBOHO-
IyCTUMOE HEKOHCTAaHTHOE BBIpaxkeHHe (HampuMmep, IepeMeHHas).
CnenoBaTenbHO, OIIMOOYHBIMM OYyAyT BhIpaxeHus 84--,++0,
(n—12)++, - -(x+y) ¥ UM MMOAOOHEIE.

OTMeTHM, YTO OIlepaluy ++ U -- MPUMEHUMBI K OIepaHIaMm
Bcex 0a30BBIX TUIIOB 3HAUYEHUU 33 UCKIIIOUeHUEM Jorudeckoro (bool).



Orlepau,vm M ueno4vucneHHble BblpaXeHud 37

3.4. BbipaxeHus ¢ apudmMeTnyecKummn
onepauusamMmu

Kpowme onepalinii ”THKpeMeHTa U IeKpeMeHTa ISl LeJI0YMCIIeH-
HBIX OIIEPaHIOB OIpEAeIeHbI, BO-IIEPBbIX, CTAHAAPTHBIE apU(pMETH-
yecKue ornepaunu:

e YHapHble - U + (OIpeAesiioT 3HAaK BhIPAXKEHUSI);

e OwHapHbIe -, +, *, / (BBIUMTaHME, CIOXEHHE, YMHOXEHUE,
JIeJIeHue).

Cpeny HUX 3aC/Iy>KUBAET MOSICHEHUS TOJIKO Omepaius IeJeHUusT —
ee pe3yJbTaT IIpHU ABYX LEJIOYMCICHHBIX OlepaHIax BCeraa OKpyIseT-
Cs1 10 HAUMEHBIIIETO T10 A0COJIIOTHOM BeJIMYMHE 1IeJIOT0 3HAYESHUSL.

// 03_01.cs — ueno4yncreHHoe gesieHne
using System;
class Program
{
static void Main()
{
Console.WriteLine("-13/4 =" + -13 / 4);
Console.WriteLine("15/-4 = " + 15 /-4);
Console.WriteLine("3/5 =" + 3 / 5);

OOpaTute BHUMaHUe Ha apryMeHT Metoga WriteLine(). DTo BbI-
paxkeHHe ¢ omepalnell KoHKaTeHauu cTpok +. Ilepsas cTtpoka —
n300paxkeHue HEKOTOPOTo BhIpakeHUsl. BTopasi cTpoka — CTpOKO-
BOE MpelCTaBIeHNEe pe3yabTaTa BBIUMCIACHUST apu(METUYECKOTO BbI-
paxeHwus1, Haripumep, — 13/4.

Pe3ynbrar BHIIIOJTHEHUS IPOTPAMMBL:

-13/4 = -3
15/-4 = -3
3/5=0

OTe/NbHO CIIEAYET PACCMOTPETh OIEPALIAIO TOTYYEHU OCTaTKa
OT JIeJICHUS LeIOYUCICHHBIX onepaHaoB %. I1pu HeHyIeBOM Je/u-
TeJie UTSl LIEIOYMCIIEHHBIX BEJIMYMH BBITTOJHSETCS COOTHOLIEHUE:
x/y*y+x % y) paBHO X.
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IIpumep:

// 08_02.cs — nonyyeHne ocratka OT AesieHns
using System;
class Program
{
static void Main()
{
Console.WriteLine("13 % 4 =" + 13 % 4);
Console.WriteLine("-13 % 4 =" + -13 % 4);
Console.WriteLine("13 % -4 =" + 13 % -4);
Console.WriteLine("-13 % -4 =" + -13 % -4);
Console.WriteLine("-13/-4*-4 + -13%-4 = " +
(-13 /-4 * -4 + -13 % -4));

}

Pe 3YJbTAT BLIITOJITHCHUA ITPOrpaMMbl:

13%4=1
13 % 4 = -1

13% -4 =1

13 % -4 = -1

-13/-4*-4 + -13%-4 = -13

3.5. NopaspsagHbie onepauumn

Ot a3b1k0B Cut 1 Cu++ s3Ik C# yHacnenoBayi onepanuy Iis
paboTHI C OUTOBBIMU TIPEACTABICHUSIMU LIEJIBIX YUCET:
~ — TMopa3psaHoe UHBepTUpoBaHue (rmopaspsigHoe HE);

& — mnopaspsigHasi KOHbIOHKLMS (Topas3psinHoe M);
| — mopaspsiiHasl Iu3bloHKUUS (mopaspsaHoe UITN);
A — mopa3psinHoe nckinovaroee UJIU;

>> — mopa3psaHbIi COABUT BIIPaBO;

<< — Mopa3psITHBIN COBUT BIEBO.

JIist wirocTpaliii BBITTOJIHEHUS TTOPa3psIIHbIX oTlepaluil ynoo-
HO HCITIOJIb30BaTh OllepaHbl 0e33HaKoBoro OaritoBoro tuma (byte).
PaccmoTpuM BHavasie mopa3psiiHYI0 YHApHYIO oIlepalliio MHBEPTU-
poBaHus (~). Onepauus MPUMEHSIETCS K KaXXaoMy pas3psiay (OUTy)
BHYTPEHHEIO MpeACTaBIeHMS LEJOUYUCIeHHOTo onepanaa. [Ipeamno-
JIOXKUM, 4TO JECSITUUYHOE 3HAUYeHME TepeMeHHO# bb 6e33HaKoBOro
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Ta6nunma 3.3
IIpaBuiia BHINOJHEHHS MOPA3PATHBIX ONEPANHMii
3Ha4YeHUsT OTEPaHIOB Pe3ybTaThl BHIIOMHEHUS ONEPALUK
IepBoro Broporo & | O
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 1 0

OaiiToBoro tumna paBHo 3. BHyTpeHHee npeacTaBiieHue bb umMeeT BUI
00000011. IMTocne BBITTOJHEHMST OIlE€palliy ~ OMTOBBLIM IIpEICTaBIIC-
HUeM pesyibrara (T.e. BhIpaxkeHus1 ~bb), craner 11111100, To ecTb
252 1pu 3alUCU C UCTOJIb30BaHUEM ASCITUYHOIO ocHoBaHUs. CTO-
UT OTMETUTH, YTO IJIS JI000oro bb 3HaueHneM BbIpaxkeHUs1 bb+~ bb
Bcerna oynet 255, T.e. byte. MAX_VALUE.

Onepamusa &. Onpenenum 1Be 6aATOBBIX MepeMEeHHBIX bb co 3Ha-
yeHueM 3 u dd co 3HaueHHnEM 6:

byte bb=3, dd=6;

ITopaspsausie (butoBbie) npenctapaeHus: 00000011 1 00000110.

3HauyeHreM BhIpaxeHus bb&dd Oyner gecsiTmyHOe 2, MMEIOIIEe
BHyTpeHHee npeacrasienue 00000010.

IIpuMeHuB K nepemMeHHBIM bb u dd OMHapHYIO oIlepaluio I10-
PaspsAIHONA IU3BIOHKIIWHY |, TOIYYUM JECITUYHOE 3HAUEHUE 7 C T0-
pa3psinHbIM npencrasiaeHueM 00000111.

IIpumenuB OuHapHyio omepauuio ~ uckiwoyamiuiero MJIN x
nepeMeHHBIM bb 1 dd, mosyduMm necITUYHOE 3HaYeHME 5 ¢ OMTOBBIM
npencrasiaenuem 00000101.

Cnenyloliast IporpaMma COIEPKUT OMUCAHHBIEC BHIIIE BhIpake-
HUSL ¢ TIOpa3psIIHBIMU OIlepallusiIMU Hal MepeMeHHbIMU TuIia byte.

//03_03.cs — nopa3psigHblie onepaynn ¢ 6e33HaKkoBbIMU
nepemMeHHbIMU
using System;
class Program
{
static void Main()

{
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byte bb = 3;
Console.WriteLine("bb = " + bb + "; ~bb = " (byte)(~bb));
byte dd = 6;

Console.WriteLine("bb & dd = " + (byte)(bb & dd));
Console.WriteLine("bb | dd = " + (byte)(bb | dd));
Console.WriteLine("bb "~ dd = " + (byte)(bb " dd));

IToscHuM elre pa3 ocCOOEHHOCTU OOpallleHUd K METOdy
WriteLine(). ApryMeHT MeTola JOJIXKEeH ObITh CTPOKOBOTO TUIIA (TUIIA
string). BoipaxxeHue Buaa

cTpoka + apungpmMmeTnyeckoe BbipaKeHue

o0OpabaThIiBaeTCsl TaK: BbIUMCIISIETCS apu(pMETUYECKOe BHIpaKeHUe,
ero 3HaueHuWe aBTOMaTUUYeCKU TpeobpasyeTcss B CTPOKY, KOTopas
«TIPUCOETUHSIETCS» K CTPOKE, pa3MeIleHHOU cieBa oT 3Haka +. Urto-
OBl 3HaUeHNE apu(PMETUIECKOTO BBIPpAXKEHUS MPU IIpeoOpa3oBaHUIX
«HEe TIOTEePSUIO» CBOI 0€33HAKOBBIM TUII, IBHO MCIOJIb3yeTCs oIlepa-
s npuseaeHus Tunos (byte). HeobxonnMMocTh yKazaHHOTO TIpUBeE-
JIeHus TUIIOB OyaeT obocHoBaHa B § 3.7. bonee nmoapobHO mpuBee-
HY€ TUIIOB PaCCMOTPEHO B CJIEAYIOLICH TJaBe.
Pe3yabTaThl BHIMOJIHEHUS TTPOTPaMMBI:

bb = 3; ~bb = 252

bb & dd = 2
bb | dd=7
bb "dd =5

buHapHbIe Topa3psaHbe ornepauuu capura (>> u <<) mo-pas-
HOMY MCHOJB3YIOT 3HAaUEHUSI CBOMX ollepaHaoB. JIeBbiil onepaH 3a-
JaeT LeJOYKUCIeHHOe 3HaYeHe, K OMTOBOMY MpPEeACTaBICHUIO KOTO-
poro npuMeHsieTcst caBur. [IpaBblil oriepaH yKa3blBaeT KOJIUUECTBO
pa3psnoB (OUTOB), HA KOTOPOE JOJKHBI CABUTAaThCsI BCE OMTHI BHYT-
pEHHEro mpeacTaBlieHus JieBoro omepaHga. HampamieHue caBura
3aBUCUT OT orepaunu: << o0O3HAYaeT CABUT BJIEBO, >> OOeCIIeUr-
BaeT CABUT BIIPaBO.

IIpu casure BiaeBo << Bce pa3psiibl, BBIXOASIIME 3a JIEBbII Kpait
BHYTPEHHETO IIpeICTaBIeHUs 3HaUeHUsI JIEBOrO OoIlepaHaa, OTOpachl-
BAIOTCS, BCE «OCBOOOIMBIIIMECS» CIIPpaBa MO3UIIMHU 3AITOJHSIOTCS HY-
nsamu. Takum oOpa3oM, COABMHYB BJIEBO Ha 3 TMO3WILIMM YHCIIO 4 C
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aBomyHbIM npexactasieHueM 00000100, moxyuum 00100000 (mecs-
tnyHoe 32). Cuosur Bieso umuciaa 00010000 (mecsatuunoe 16) Ha 4
MO3UIIMKA TPUBOIUT K HYJIeBOMY 3HaueHUI0. OOpaTuM BHUMAaHUE,
YTO COBWT BJIeBO Ha k mO3ulinii 3KBUBaJIeHTeH YMHOXEHUIO JIEBOTO
onepanaa Ha 2X. (Ilpu ycioBUHM, YTO 3HAYALIME JIeBble HEHYJEBbIE
pa3psaabl He BBIMIYT 3a pa3psaHyIO CeTKy.) 3HaueHHEM BBIpaKEHUS
6<<3 Gyner necsiTmuHOe yuncno 48, To ectb 6*23 wim 00110000.

IIpu coBure BrpaBo >> pa3psiibl, BHIXOMSIIME 3a IIpaBblil Kpait
MpeACTaBICHMS 3HAYEHMS JIEBOTO ollepaHaa, oTopacsiBaioTcs. CieBa
«OCBOOOIMBIIMECS» TO3ULIMK 3alOJHSIIOTC HYJIsIMU. Takum obpa-
30M 4uciao 25 ¢ aonyHbIM IpencrtaBieHueM 00011001 npu caBure
Ha 2 MO3MILMM BIPaBO NMpUBOAUT K moaydyeHuto koga 00000110 co
3HayeHueM 6. CIBUT BIPABO Ha K MO3ULIMII SKBUBAJIEHTEH YMHOXE-
HuIo Ha 27X ¢ okpyrieHnem pesynbTarta 1o 1enoro 3HadeHus1. Bripa-
XeHue 6>>2 oyaet paBHo 1, To ects 00000001.

Crenyrolas mporpaMma WITIOCTPUPYET CKa3aHHOE OTHOCUTETb-
HO TIOpa3psIIHBIX CIBUTOB:

//03_04.cs — onepaunn caBUros Asss 6e33HaKoOBbIX LeJIbIX
using System;
class Program
{
static void Main()
{
byte bb = 4;
Console.WriteLine("bb =" + bb + "; bb << 3 ="+
(byte)(bb << 3));
bb = 16;
Console.WriteLine("bb =" + bb + "; bb << 4 ="+
(byte)(bb << 4));
bb = 6;
Console.WriteLine("bb = " + bb + "; bb << 3 ="+
(byte)(bb << 3));
bb = 25;
Console.WriteLine("bb = " + bb + "; bb >> 2 = "+
(byte)(bb >> 2));
bb = 6;
Console.WriteLine("bb =" + bb +"; bb >>2 ="+
(byte)(bb >> 2));
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:

bb = 4; bb << 3 =32
bb = 16; bb << 4 =0
bb = 6; bb << 3 =48
bb =25; bb >>2=6
bb =6; bb>>2=1

3.6. NepenonHeHns npu onepaumnsix
C uenbiMuU

PaccMartpuBasi mopaspsiiHble onepaluuu, Mbl OTPaHUYWIUCH OIle-
paHIaMu 0e33HaKOBOTO THITa byte, TaK KaK MCITOJIb30BaHUE 3HAKO-
BBIX TMITOB TpeOyeT 3HAKOMCTBA C TpaBWIaMU KOTUPOBAHUS OTPU-
LaTeTbHBIX HeJTbIX urce. [lepeMeHHbBIe M1 KOHCTAHTHI THTIa byte MoryT
uMeTh 3HaueHus1 oT 0 7o 255. CoOTBETCTBYIOIIME TBOMYHBIC KOIbI -
00000000 (Bce nynu) u 11111111 (Bce enuHulibl). B TO 3Xe BpeMst mist
3HaKoBoro Tura shyte ycraHoBieHbI npenesbl oT -128 go +127.

DTO CBI3aHO C MPUHATHIM Ha amIapaTHOM YPOBHE IIPaBUIOM
KOAVPOBAaHUS 3HAKOBBIX IIETbIX Yrced. [T mx BHYTPeHHETO TIpei-
CTaBIIEHUS WCITOJIB3YETCS TaK HAa3bIBaeMBIN 0onoanumeavHolii Koo.
Ecnu kK — KommduecTBO pa3psiioB, OTBeAEHHOE IS TPEACTaBICHHUS
yucna X (st shyte 3HaueHue k paBHO 8), TO IOMOJHUTEIbHBINA KO
orpefielisieT BEIpaXkeHHUe:

0 x, ecnun x >=0,

0
pon (x) = U
H 2% |x|, ecrm x<0.

B 6UTOBOM TIpeCTaBICHUHN YMCEN C UCITOTb30BaHUEM JTOTIOTHM-
TEJTLHOTO KOIa Yy BCeX ITOJOXWTENbHBIX YMCENl CaMbIil JICBBI OUT
paBeH 0, a y OTpHIIATSILHBIX — SOWHUIIE.

MunumanbHoe yuciao Tumna shyte paBHo -128. Ero nBoumuHbIi
kox 10000000. Yucno -1 npeacrasinero kogom 11111111. ITpencras-
nenue Hyast 00000000, kox equuusr 00000001

3Has TIpaBWIa TBOMYHOTO KOAVPOBAHMS OTPHUIATEIHHBIX IIENTBIX
YUCeT, JIETKO MOHSTh, KaK MEHsIeTCs 3HaUeHHe TIepeMEHHOM 3HAaKOBOTO
TUTIA TIpY TIOPa3psIHBIX olepalvsax. Hampumep, mpuMeHsIsT K TOJI0-
>KUTEJIbHOMY YMCIIy OMepaluio MOpa3psiIHOTO WHBEPTUPOBAHUS ~,
MBI MEHSIEM 3HaK 4Mcjia M Ha 1 yBeTMYMBaeM ero abCoNIOTHOE 3Ha-
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yenue. [Ipu mopa3pssmHOM WHBEPTUPOBAHUU OTPHULIATEILHOTO YKCIIA
pe3yyIbTaT paBeH YMEHbBIIEHHOMY Ha 1 ero abCcoMIOTHOMY 3HAYEHUIO.
Crenyoliasi mporpaMmma WUTIOCTPUPYET MPUMEHEHUE ONepalyu:

// 03_05.cs — nopa3psgHoe nHBepTupoBaHne 3HaKoBbIx Ynucesn!
using System;
class Program
{
static void Main()
{
sbyte sb = 9;
sbyte nb = 3;
Console.WriteLine("~sb = " + ~sb);
Console.WriteLine("~sb+sb = " + (~sb+sb)):
Console.WriteLine("~nb = " + ~nb);
Console.WriteLine("~nb+nb = " + (~nb + nb));

PG3YJ'[I)TaT BBITTIOJITHCHU A ITPOrpaMMBbl:

~sb = -10
~sb+sb = -1
~nb = -4
~nb+nb = -1

IMopa3psaaHelii caBUT BiIeBO << IIEJIOYNCICHHOIO apryMeHTa 3Ha-
KOBOTO THUITA MOXET HE TOJbKO M3MEHUTH €Tr0 abCOJIOTHOE 3Have-
HUEe, HO M, 3a4acTylo, U3MEHsEeT ero 3Hak. IIpuBOAUTL MpUMEpPhI
37eCh HET HEOOXoOUMOCTU. T'opa3no BaxkHee pacCMOTPETh OCOOEH-
HOCTH BBIMOJHEHUS TPAAMLIUOHHBIX apuMETUYECKUX OTepalivii Haf
0e33HaKOBBIMU 1 3HAKOBBIMM OI€paHIaMU C OrpaHUYEHHBIM KOJIH-
YECTBOM Pa3psIIOB.

HauneM ¢ 0e33HaKOBBIX 1IEJIOYMCICHHBIX TUIIOB. B pe3ynbTaTe
BBITIOJIHEHUST CJICIYIOIIETo (hparMeHTa IMpOrpaMMBbI:

byte b=255, c=1, d;
d=(byte)(b+c);

3xaueHueM repeMeHHoil d Oydger 0. OGOCHOBAaHHOCTH TaKOIO
pe3yibTaTa WITIOCTPUPYET CIIenyolllee TBOMUYHOE TpecTaBlIeHNE:
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11111111
+

00000001 1
100000000 = 0 (Hynb 3a cyeT OTOpachIBaHUSI JIEBOTO pa3psiia)

255

Ternepp oOpaTUMCsl K oIlepaHAaM 3HAKOBBLIX TUIIOB, HallpuMmep,
Tura shyte.

Ecnu npocymmupoBath yuciaa -1 (¢ mopaspsiiHbIM MpeacTaBiie-
HueM 11111111) u 1 (¢ xomom 00000001), To moayuyuM AEeBATUPA3-
psnHoe yuciao ¢ 6utoBbIM mpenacTtaBiaeHuem 100000000. dust BHYT-
PEHHEro MpeACTaBICHMST YUcea TUMa sbyte OTBOAMTCS 8 pa3psiioB.
HeBatupa3psigiHOe YKCIO B 9T paMKU He ITOMEILLAeTcs, 1 JieBas (cTap-
11as1) enMHUIIA OTOpackiBaeTcs. TeM caMbIM pe3yJIbTaTOM CYMMUPO-
BaHus crtaHoButcs Kox Hynas 00000000. Bece coBepllieHHO BEpHO —
BeIpaxeHue (-1+1) mokHo OBITH paBHO Hymo! OmHako, Tak mpa-
BWJIBHO 3aBEpIINAIOTCS BBIYMCICHHUS HE TPU BCEX 3HAYCHMSIX 1IEJIO-
YUCJIEHHBIX ONEPaHIOB.

3a cyeT OorpaHMYEHHON Pa3pSIHOCTH BHYTPEHHETO IpeacTaBiie-
HUS 3HAYEHUH 1EIbIX TUTIOB IPY BBIYMCICHUN BBIpaXXeHMH C 1110~
YUCJIEHHBIMU ONEepaHAaMU CYILIECTBYET OMACHOCTb aBAPUIHOTO BbI-
XoJa pe3yibTaTa 3a Ipeneibl pa3psanHoil ceTku. Hampumep, mocie
BBITIOJIHEHMSI CJIEAYIOIIETO (hparMeHTa IPOrpaMMbI:

sbyte x=127, y=127, z;
z=(sbyte) (x+ty);
3HayeHueM IepeMeHHOM z OymeT — 2

B sTOM Jerko yOemuThCsI, TIPEICTABUB BBITIOJIHEHHUE OTIEpallui
CYMMUPOBAHUS B TBOUYHOM BUJIE:

01111111 = 127
+

01111111 = 127

11111110 = —2 (B AOMOJHUTEJIBHOM KOJE).

Ilpumeuanue: B onepatope z=(sbyte)(x+y); ucrojab3oBaHa oIepaius
npuBeneHus Turos (shyte). [Ipu e€ oTCyTCTBUM pe3yJbTaT CyMMUPOBAaHUS
X+y aBTOMaTUYeCKM MPUBOAUTCS K Tumy int. [TonbiTKa MpUCBOUTH 3HAUE-
HUE TUIIa int TepeMeHHOM z, uMelolleil Tun sbyte, BocmprHUMaeTCs Kak
omnbKa, U KOMIWISLIUS 3aBEPIIACTCS aBAPUITHO.

INpuBeneHHBIE WILTIOCTPAIMA TIEPETIOTHEHUIN pa3psIHON CETKU
npu apuGMeTUYECKMX OIMepPalUgX C BOCBMHUPA3PSIAHBIMUA LIEIBIMU
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(tunos byte, sbyte) MOryT ObITh pacIpOCTPaHEHbI U Ha LIeJIble TUITb
¢ OOJIBLLIMM KOJIMYECTBOM Pa3psiioB (9TU TUIBI C YKa3aHUEM paspsii-
HOCTel mMpuBeaeHbl B Ta0d. 2.1).

OCHOBHBIM TUITOM IS TIPEACTABICHMUSI LIEJTOYMCISHHBIX JaHHBIX
B C# gapnsiercs tun int. I npeacTaBieHus UEJI0YMCIeHHbIX 3Haue-
HUM Tumna int ucnonb3ylorcs: 32-pa3psiiHble YYacTKM maMsITu. Tem
CcaMbIM MpeaeabHble 3HAYEHMST 111 3HaUYeHUsI TUMa int TaKOBBI:

nosnoxureabHble ot 0 no 231-1;

oTpuLaTeNbHble OT -1 mo -231.

B cnenyrouieii mporpaMme pe3yiabTaThl YMHOXEHUMN IIepeMEHHOMI
Tuna int Ha camy ce0s1 BBIXOAST 3a Mpeaesibl pa3psiAHON CEeTKM.

// 03_06.cs — nepenosnHeHue rnpu LesIoYNC/IeHHbIX onepaHgax
using System;
class Program
{
static void Main()

{

intm= 1001;

Console.WriteLine("m = " + m);
Console.WriteLine("m =" + (m = m * m));
Console.WriteLine("m =" + (m =m * m));
Console.WriteLine("m =" + (m = m * m));

B nporpamme 3HayeHue LIeJIOYMCIEHHON IepeMEeHHOI BHavalie
paBHoii 1001 mmociaemoBaTeIbHO YMHOXKAETCS caMO Ha ceosl.
Pe3ynbTaT BHIITOJIHEHUS TTPOrPaAMMOBI:

1001

= 1002001
-1016343263
= 554036801

33383

ITocne mepBoro yMHOXeHHMST m*m 3HAauYeHUEM IEPEMEHHONU m
cra"osurcs 1002001, mociae BTOPOro pesysibTaT BBHIXOAMT 3a pas-
PSIIHYIO CETKY M3 32-X OuTOB. JIeBhle JUIIHUE pa3psiabl OTOpachiBa-
JOTCSI, OMHAKO, OCTaBIIMICSI CaMbIi JIEBBI 32-11 OMT OKa3bIBaeTCs
paBHBIM 1, 1 KO BOCIIpMHUMAETCS KaK MpeACTaBIIeHUE OTPULIATE]b-
Horo yuciaa. [Tocie ciaemyrolero yMHoXeHMsT 32-i OUT oKa3bIBaeTCs
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paBHbIM 0, 1 apupMeTUUECKN HEBEPHBIN Pe3yIbTaT BOCIIPUHUMAET-
¢ KaK KOJI MOJIOKUTEILHOTO YUCIA.

Oco060 OTMETHM, YTO MCHOJHSIONIAs CUCTeMa HUKAaK He pearu-
pyeT Ha BBIXOJ pe3yjbTaTa 3a pa3psiAHYIO CETKY, U MPOrpaMMUCTY
HY>XHO CaMOCTOSITEJIbHO CJIEIUTh 32 BO3MOXHOCTBIO TOSIBJICHUST Ta-
KMX HEBEPHBIX Pe3yJIbTaTOB.

B paccMOTpeHHBIX TporpaMmax ¢ InepeMeHHBIMU TUIIOB byte u
shyte MBI HECKOJIBKO pa3 MPUMEHWJIM OIepaluio mpeodpa3oBaHUs
(nnave nmpuBeaeHus) TunoB. Hanpumep, ObLIM MCTIOIb30BaHBlI KOH-
CTPYKIINU:

(byte)(bb&dd)
z=(sbyte)(x+y);

B cnenyrolieii riraBe mpuBeaeHNE TUITOB OYIET paCCMOTPEHO IO~
poOHO, a ceifyac MOKaXeM €ro pojib B HEKOTOPBLIX BHIPAXKEHUIX C
LIeJIOYMCIIEHHBIMY OTlepaHIaMU.

ITomecTM B porpamMmMy OITEPaTOPbI:

short dd=15, nn=24;
dd=(dd+nn)/dd;

IIpn KOMIIUISILIMK TIPOTPaMMEI OYIEeT BBIBEIEHO COOOIIeHNEe 00
olmunoke:

Cannot implicitly convert type ‘int’ to ‘short’.

HeBo3MmoxHO HesiBHOE ITpeoOpa3oBaHue Tuma int B short.

HecMotps Ha TO, UTO B oIlepaTopax MCIIOJb30BaHBI IIEpeMEHHBIE
TOJbKO ofgHoro tuma short, B cooOllleHUM KOMIUIATOpA yKa3aHo,
YTO MOSIBUJIOCH 3HaUeHue Tuma int! Komnuiasarop He omubesst — npu
BBIYMCJIEHUU BbIPAXXEHUU C 11eJIOYMCIESHHBIMU ONlepaHIaMu, OTINY-
HBIMU OT Tumna long, oHM aBTOMATUYECKU TPUBOMSTCSA K THUILY int.
IMostomy pesyabrar BerunciaeHus (dd+nn)/dd umeer tum int. s
3HaueHuit Tima short (cM. Ta6i. 2.1) Beimensercs aBa Gaiita (16 pas-
psa0B), 3HaueHUe TUIa int 3aHuMaeT 4 Oaiita. [TonbiTKa MPUCBOUTD
nepeMeHHo# dd ¢ TunoM short 3HayeHus TUNA int BOCIPUHUMAETCS
KOMIMWJIATOPOM KaK MOTeHUMAIbHBIM MCTOYHUK OIIMMOKU 3a CYET
rmotepu 16-TH cTapivx pa3psamoB yrcia. UMeHHO MO3TOMY BHIIAHO
coob1uieHre 00 olmuoKe.

ITporpaMMHUCT MOXET «YCITOKONTL» KOMITWIISITOP, IIPUMEHUB CJIe-
IOYIOIIMM 00pa3oM OTepaluio IPUBEIEeHUS TUTIOB:
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dd=(short)((dd+nn)/dd);

IIpu TakoM IpucBaMBaHUU IIPOrPAMMUCT OepeT Ha ceOsl OTBET-
CTBEHHOCTH 3a MPAaBUILHOCTh BBIYMCICHUIA.

OO0paruTe BHUMaHKWe Ha HEOOXOAMMOCTb NOMOJHUTEIbHBIX CKO-
60ok. Ecim 3ammcats (short)(dd+nn)/dd, To B cooTBEeTCTBUM C paHTa-
MU onepaumii K Tuny short 6ynet npuseneHo 3HaueHue (dd+nn), a
pe3ynbTar ero AejeHus Ha dd moaydyuT TUM int.

KoHmporsnbHbie eonpochkl

1. Ilepeyncnure rpymnnbl (KaTreropuu) ornepauuii ss3pika Ci#.

2. Ilepeuynciante Ha3BaHUS T'PYIII ONepalvii B IOPsSIIKE BO3pac-
TaHUS WX IIPUOPUTETOB (PaHIOB).

3. 3HaKu KakKuxX OMHApHBIX OMepaluii MOTYT MCIIOJIb30BaThCS B
COCTaBHBIX OIepaIvsIX MIPUCBaNBaHUS?

4. B yém oTiinums npedUKCHBIX (opM oIlepaliuil JeKpeMeHTa 1
MHKPEMEHTA OT IMOCTOUKCHBIX.

5. K kakum omnepanusiM IpUMEHUMBL onepauuu ++ u --?

6. K xakum onepaHgaM IpuMeHuMa ornepauust %?

7. K KakuM omnepaHiaaMm IIpMMeHUMa omnepauus A?

8. B yéMm 0coOEHHOCTH oIepanuu JeJeHUs LeJIOUMCIeHHBIX OIle-
paHaoB?

9. HazoBuTte npaBuiia BBIIOJHEHUS onepanuii %.

10. KakoMy [eiCTBUIO 9KBUBaJEHTEH CIBUT BIEBO pa3psiioB Ou-
TOBOT'O TIPEACTABJICHMS 1IEJIOTO Yynucaa?

11. ITonyynTe JOMOJHUTEIBHBIN KO OTPUIIATEIbHOIO YKCIa TUIIA
shyte, MonyJib KOTOpOTro He TpeBbilIaet 127.

12. OOBsICHUTE MeXaHU3M BO3HMKHOBEHUS II€PEIIOJIHEHUS MpU
BBIYMCIICHUSIX C LIEJIOYMCICHHBIMU OIlepaHIaMMu.
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BbIPAXEHUA C ONEPAHOAMU
BA30BbIX TUMOB

4.1. ABTOMaTU4eckoe u siBHoe npuBeaeHue
apundmMmeTnyecKnx TMnoB

B nipenpiaylieit riaaBe Mbl pacCMOTPEIX MPUHLUIIBI KOAUMPOBa-
HUS 3HAUYEHUH 1LIEJIOUUCIEHHBIX TUTIOB U OCOOEHHOCTU, BO3HUKAIO-
1LIMe MPY BBIYMCICHUM BbIpaXE€HUU € LIeJbIMU oniepaHaaMu. Tenepb
yIeJIUM BHUMaHWE U BELLIECTBEHHBIM TUIIaM.

B cootrBerctBuu co crangaprom ANSI/IEEE Std 754-1985 om-
pelneneHbl IBa OCHOBHBIX (popMaTa mpeacTaBieHus B DBM Bele-
CTBEHHBIX YHCEI:

OJMHapHasi TOYHOCTb — YeThipe OaiiTa;

NIBOMAHAsi TOUHOCTb — BOCEMb OANTOB.

B a3pike C# (tounee B ruiatpopme .NET Framework) mist aTux
IBYX TIpeICTaBIeHUN MCMOJb3yloTcsa naHnHble TUOB float 1 double.
Bo3MOXHOCTM TIpeicTaBl€HUs NaHHBIX C MOMOIIbI BTUX TUIIOB
TaKOBbI:

float — ManTHCcca yucna 23 6ura, T.e. 7 JeCATUUYHBIX 3HAKOB;

oKa3aTejlb CTeleHU (3KCIIOHEHTa) 8§ OuT;

double — manTHCca yncia 52 6ura, T.e. 15-16 1eCATUYHBIX 3HAKOB;

oKasaTejb cTelieHM (3KCIoHeHTa) 11 ouT;

MaHTucca XpaHUTCSd B JBOUYHO-AECITUYHOM IPEACTaBICHUU,
9KCIIOHEHTA NpeACcTaBieHa B ABOUYHOM Buae. Kak 1 a1l 3HaKOBBIX
LIEJIBIX TUTIOB OJJMH OUT B MPEACTaBICHUM BEIIECTBEHHBIX UYMCEN yKa-
3bIBa€T 3HAK MAHTUCCHI.

O BHYTpPEHHEM IIpEJCTaBIEHUN BEILLIECTBEHHBIX JaHHBIX MPUXO-
JIIUTCS IyMaTb, TOJIbKO MPY HAPYILIEHUSIX TeX MpeaebHbIX 3HAUCHU I,
KOTOpbIE CYILIECTBYIOT IJISI MAaHTHUCC M 3KCNOHEHT. [ToaTomy ceituac
Ha 3TOM He OyJIeM OCTaHaBJIMBATbCH.

BeuiectBeHHbIE TaHHBIE (KOHCTAHTHI 1 IIEPEMEHHBIE) MOIYT MC-
MOJIb30BaThCSI B apU(PMETUUECKUX BbIPAKEHUSIX COBMECTHO M B pas-
HBIX COYETAHMSIX C LIEJIOYMCIEHHBIMUA JAHHBIMU. T1py 3TOM BBITIOIHSI-
J0TCSl aBTOMaTUUecKue Npeodpa3oBaHus TUMNOB. [TpaBuiia 1OMyCTUMBbIX
(1 BBINOJIHSIEMBIX aBTOMAaTUYECKM) IIpeoOpa3oBaHUI WLIIOCTPUPYET
auarpamMma, IpuBeAeHHas Ha puc. 4.1.
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CUMBOMbHbIN Be33HakoBble decaTnynbin 3HakoBble

[ char

float

[ coomal |

Puc. 4.1. BrinonHsieMble aBTOMaTUYE€CKU TTpeoOpa3oBaHus
apudMeTHIeCcKX TUIIOB

I1pu KCIIONB30BAaHUY B OMHOM BHIPAXKEHUHU OTIEPAHIOB Pa3HBIX,
HO COBMECTHMBIX TUIIOB, BCE OHU aBTOMATUYECKU IPUBOIAATCI K
omHoMYy Tumy. I1pu 3TOM MMeeT MeCTO TaK Ha3bIBaeMOE «PaCIIMpPsI-
[olee mpeodpa3oBaHUE», TO €CTh IPeOOpPa30BaHUE BHITTOJHSICTCS
K TUMY, UMEoIeMy OOJIBIIION Trara3oH 3HAYeHUM 10 CpaBHEHUIO
C AMalra3oHaMu TUIOB APYTUX onepaHnoB. Hampumep, mng nByx
ornepaHaoB ¢ Tunamu int u long npuBeaeHNWE BBITIOJHUTCS K TUITY
long.

s omepaivy IpUCBaMBaHUS TIpaBUjIa aBTOMAaTUUECKOTO MPH-
BeIEHUSI TUIIOB TpeOyIOT, YTOOBI TUII OIlepaHaa cjeBa UMeJl 0OJb-
IIMA WIM paBHBIA IHMAIa3oH IPENCTaBICHUS] YMCEN, HEXEIW THUIT
npaBoro omnepaHga. B mpoTuBHOM ciyyae (uUKcHpyeTcs oliubKa
KOMMWJISIIIVH.

OO6partuTe BHUMaHUE, 4yTo B TUIl double MoXeT OBITH TpeoOpa3o-
BaHO 3HA4yeHUWE 1100020 IPYyroro apuMeTU4eCcKOro TUIa KOpMe
decimal. B To xe Bpems, 3HaueHue Tumna double He MoxXeT OBITb
aBTOMATHYECKHN MpeoOpa3oBaHO HU K KaKOMy JIpyromy Tumy. Pac-
MIpocTpaHeHHas olIMobKa:

float z=124.3; // HegonycTumo! — cnpaBa double—3Ha4eHune

Takolf MTHUIIMAIU3allni KOMITUIATOP He JOITycKaeT, TaK Kak I1o
yMoiuyaHuio (6e3 cypdpukca F) koHctanta 124.3 umeet tun double.
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ITpeobpazoBaHMs TUIIOB B CJIOXKHBIX BHIPAXKEHUSIX BBITIOTHSIIOTCS
MOCJIeI0BAaTENbHO 10 Mepe BbINOJHEHUs onepauuii. I[loatoMy noc-
TaTOYHO pa3o0paTh IIpaBUJia IpeoOpa3zoBaHMs [IJIsl BbIpaxKeHUS C
OMHapHOI onepauueil. AITOPUTM MPUBEACHUSI TUTIOB B OMHAPHOM
BBIpaXK€HNU MOXKHO 3aIicaTh TaKOH IMOCIeI0BATeIbHOCTBIO 1IIaroB;

Eciu onun omepana decimal, To BTOpoil MpUBOAMTCA K THUILY
decimal.

Ecnu onun onepann double — BTOpOii puBoauTcs K Tuny double.

Ecnmu ongun onepann float, To Bropoii npuBogutcsd K Tuny float.

Eciu onun onepans ulong — BTOpOI MPUBOAUTCS K TUMY ulong.

Ecnu onunH onepana long— BTOpoil mpuBoauTcs K tuily long.

Ecnu onuH onepana uint — a BTopoii shbyte viu short uiu int, To
o0ba ornepaHaa NpuBoOAATCS K Tumy long.

Ecnu onvH onepann uint, TO BTOPOil MPUBOAUTCS K TUITY uint.

MHaue o6a onepaHaa NpUBOAATCS K TUILY int.

Ucknwuenue: Eciu oguH omnepana ulong, a BTOpoii shyte
wiu short vy int wiu long , To puKcupyercs omrMoka KOMIUAISILNM.

BaxHbIM sABSIeTCS TPaBUJIO TPUBEICHUS O0OMX OIEpPaHIOB K
TUMy int, ecM B BhIpaXXeHUM HeT orepaHaa Tuna decimal, double,
float, ulong, long. O6 5TOM MBI YK€ TOBOPWIH B §3.7, TIpUBeas IPU-
Mep ¢ onepaHaaMu Tuna short.

B cooTBeTCTBUM C 3TUM IIPaBUJIOM OIIMOOYHOI OyIeT IOCIeH0-
BaTEJbHOCTh OINEPaTOPOB:

short dd,nn=24;
sbyte bb=-11;
dd=nn*bb; //owmbka komnunauymn!

B manHOM mpuMepe IpM BBIYMCJICHWM BBIpaXeHUsT nn*bb oba
olepaHa TIepeBOIATCS K TUIY int, M pe3ysbTaT YMHOXEHUS — 3Ha-
yeHue Tumna int. [IpucBanBaHue HEAOIYCTUMO — aBTOMATHYECKOE
npuBeneHue Tuma int K Tuiy short HeBo3aMoxHo (cM. puc. 4.1).

J11 IpaBUJIBHOTO BBITIOJTHEHUST TIPUCBAaMBaHUS HEOOXOAMMO, B
9TOM clly4dae, IBHOe TIpUBeIeHNe TUITOB. BhIpaskeHue ¢ olepamueit
SIBHOTO TIPUBEIEHUS TUIIOB UMEET BUI:

(Tun) onepaHpg.

3pech mun — HaMeHOBaHME TOTO TUITA, KOTOPBIN JOJIKHO MOJTy-
YUTh 3HAYEHNE OINEpaHIa.
B Hamrem mpuMepe TpaBWIILHBEIM OYIET OoIepaTop:
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dd=(short) (nn*bb);

O6paTuTe BHUMaHME, YTO OIEpalys IBHOTO IIPUBEIECHUS TUTIOB
MMeEET BBICOKMM IIPUOpUTET, 1 OMHAapHOe BhIpaxeHue (nn*bb) HeoO-
XOIMMO TIOMECTUTDb B CKOOKMU.

4.2. Ocobble cutyaumm B apmdmeTU4ecKnx
BbIpaXXeHUsX

OnHako, ¥ Mpu JOMYCTUMBIX TPeoOPa30BaHUSIX CYIIECTBYIOT OCO-
Oble cUTYyallMu, KOTOpble HEOOX0AUMO TpeaycMaTpuBath. Hanpumep,
€CJIM MPUCBauBaTh EPEMEHHON BEIIECTBEHHOrO TUIIA 1I€J10€ 3HaUe-
HHUE C OYeHb OOJBIINM KOJIMYECTBOM 3HAYAIIMX HUGP, TO MIAIIINAE
pa3psaabl YUCaa MOTYT OBITh TTOTEPSIHBI.

IIpumep:

float x=12345678987654321L; // cnpaBa long

IlepemenHas x rmonydaet 3HauyeHue 1.234568E+16, — nomepsanst
Maaouiue paspaob.

ITpu geneHUM BelllECTBEHHBIX YMCEN CYIIECTBYET OMACHOCTD Ie-
PETIOIHEHUSI, €CJIU TIOPSIOK ASJIMMOTO OTIMYAETCST OT MOpPsIIKa Je-
JIATEJIS Ha CIIMIIKOM OOJIBIIYIO BeIMUYMHY. B 3TOM cirydae pesynbrar,
HE3aBUCUMO OT KOHKPETHBIX BEJIMUMH AEIMMOIO U ICIMUTENSI, BOC-
MPUHUMAETCS UCTIONMHSIIONIE CUCTeMOi KaK 0ecKoHedHocTh (Infinity).
Takoe Xe 3HAaUYeHUE MOJy4yaeTcs MPU AEJICHUM Ha HyJeBOe 3Haye-
Hue. [lepenosHeHUe BO3MOXHO W INpPU APYIUX apUPMeTHUYECKUX
oIepanmsx.

Hanpumep, B pe3yibTaTe BHIIIOJHEHUS CIICAYIONIEro ¢hparMeHTa
MPOIrpaMMBbI:

float x=1E+24F;
Console.Write("x="+(x*=x));

Ha xoHconbHBIN 3KpaH OyAeT BhIBeleHa CTPOKa:
X=6eCKOHEeYHOCTb

OO6paTrHas ePenoHEHUIO CUTYALIUSI — Homeps 3HAUUMOCHU BO3-
HHUKAaeT, KOraa IojyJyaeMoe 3HaueHHE CIUIIKOM MaJlo, 1 He MOXKET
OBITh MPEACTABIIEHO C IIOMOIIBIO TOITO KOJIMYECTBA pa3psaoB (OUTOB),
KOTOpBbIE BbIIESIOTCS AJIs1 3HAU€HUsI COOTBETCTBYIoLero tTuna. B ka-
YeCcTBE MpUMepPa PaCCMOTPUM CJICAYIOIINI (DparMeHT MPOrpaMMbl;
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float x=1E-24F;
Console.Write("x="+(x*=x));
Pe3ynbTat B 9TOM cJjly4ae HY/eBOM:
x=0

B ciyyae, korna u aenuresb, U 1€IMMOE PaBHbI HYJIIO, Pe3ybTaT
HeomnpeneaEéHHbIA, U 3T0 (UKCUPYETCS] ¢ MOMOIIbIO CIEIUATbLHOTO
ob6o3HaueHuss NaN (Not a Number — He uyucino). IIpu BelmoaIHeHUN
CIIEAYIOIINX OIePaTOPOB:

float x=0.0f;
Console.Write("0/0"+x/0);

PesynbTaT B KOHCOJILHOM 3KpaHe OyIeT TaKM:
0/0= NaN

ITpu perieHMU BBIYMCAUTEIBHBIX 3374 C IOMOILbIO UTEPALIMOH -
HBIX QJITOPUTMOB, BO3HMKAET 3aJadya OLIEHKU HEOOXOIMMOTO KOJIM-
yecTBa WUTepanuii. Hampumep, eciaum ajlroputMm IMpUBEOEH K BUIY
f,,=f+4A;1= 12,.. n A 1o Kakomy-1100 3aKOHY YOBLIBaeT €
POCTOM i, TO TIpefieibHasi TOYHOCTh JOCTUTAECTCS B TOM CJllydyae, Koraa
A, CTaHOBUTCS MPEHEOPEKUTEIBHO MOl BEJIMYMHON 1O CPaBHE-
Huio ¢ f, . B 3TOM ciyyae roBOpAT, YTO JOCTUTHYT MalUMHHbIA Hy/Ib
OTHOCHTEJIbHO BEJIUYUHBL f;.

PaccMoTpuM Takylo TOCIeIOBaTEIbHOCTD OIEPATOPOB:

double x=1000, y=1E-08;
Console.Write("x+y="+(x+(y*=y)));
Console.Write(" y="+y);

PesyabTar BBIOJIHEHUS:
x+y=1000 y=1E-16

B manHom mpumepe mpubasieHue 3HadeHuss 1E-16 k 1000 He
M3MEHMIIO pe3yiabTaTta, U 1E-16 aBisgeTcss MalIMHHBIM HYJIEM OTHO-
cuteabHo BeauuuHbl 1000. [Tpy HEOOXOAUMOCTH MOXHO CTaBUTh U
pelaTh 3a1a4y OLEeHKU MaKCUMaJIbHOIO MO abCOMIOTHON BEJIMYUHE
3HAYEHUs MAIIMHHOTO HYJISI OTHOCUTENbHO 3aJaHHON BEJIWYUHBI.

Eciu nepemeHHoi Tumna decimal Heo6x0AMMO TPUCBOUTD 3HAUE-
HHUE OTJIIMYHOE OT IIEJIOTO, TO €r0 HYXXKHO IPEICTaBUTh B BUIE KOH-
ctanThl Tuma decimal. Ilenoe 3HaYeHHe MOXHO MpHUCBaUBaTh AECSI-
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TUYHOM IepeMeHHOM HermocpeacTBeHHo. Creaytonuii (pparMeHT Impo-
rpamMMbl (04 _01.cs) wmocTpupyeT HEKOTOPhIe OCOOEHHOCTU BhIpa-
KeHuit ¢ onepaHnoMm tuna decimal. (HamoMHuM, 4TO AeCSITUYHBIN
quTepan uMmeeT cypdukc m win M.)

static void Main()

{
decimal p = 193, d = 0.15431m, e = 1.231E-10M;
Console.WriteLine("p*d*e="+ (p *d * e));
float bp = 193F, bd = 0.15431F, be = 1.231E-10F;
Console.WriteLine("bp*bd*be= " + (bp * bd * be));
Console.WriteLine("1.0/3.0= " + (1.0/3.0)):
Console.WriteLine("1.0m/3.0m= " + (1.0m / 3.0m));

IlepemeHHbIM p, d, € Tuna decimal 1 nepeMeHHbIM bp, bd, bc
tuna float mprcBoeHbl ONMHAKOBbIE 3HaUeHUs. Pe3yabTaThl oquHa-
KOBBIX BbIPaXKEHUI C ONepaHIaMu Pa3HbIX TUIIOB CYLIECTBEHHO pa3-
JIMYHBI 10 TOYHOCTH:

p*d*e= 0,000000003666143273

bp*bd*be= 3,666143E-09

1.0/3.0= 0,333333333333333

1.0m/3.0m= 0,3333333333333333333333333333

4.3. NMornyeckuu TMn
M Nnornyeckue BbipakeHus

K npenonpenen€HHbIM (e11I€ TOUHEe — K 6a30BbIM WU MIPOCTHIM)
TUIIAM 3HAYEHUN OTHOCUTCS TUIl bool, MCIIONb3yeMbIid IS Mpen-
cTaBjieHUsl Jjornyeckux (OynaeBbiX) 3HauyeHUil. KoHcTaHTaMu-1uTe-
pajaMu OyJieBa TUIIA SIBISIOTCA true (mctuHa) U false (JI0Xb).

ITepemeHHble TUNA bool HE MOTYT TpUHUMAThL 3HAYEHUU, OTINY-
HBIX OT JIOTUYECKUX JuTepanoB. UM Henb3sl IpucBanMBaTh 3HAYEHU
JIPYTUX TUIOB, HAIIpUMEp, LIeJIOYUCIeHHBIX. JIornueckoe 3HaYeHUe
(tuna bool) Heab3s1 MpeoOpa3oBaTh HU B KAaKOe 3HAUEHME IPYroro
THIIA.

OObBsIBEHNE ¢ MHULIMAIM3alei JIOTHUeCKOl TepeMeHHOIA:

bool realy=true;
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W3 poruyeckux nepeMeHHbIX U KOHCTAHT (POPMUPYIOTCS JIOTH-
yeckue (0yaeBbl) BoipaxkeHUs. st aToro B s13bike C# MMEIOTCS JIo-
TMyecKue orepaunu:

& — KoHBIOHKLUS (Joruueckoe M);

| — nuswronkuus (rorudeckoe UJIIN);

! — Jorumyeckoe OTpUIIAHUE;

A — wuckmoyvawuee UJIN.

CeMmaHTHMKa 3TUX OIlepalivii U3BeCTHA U3 Kypca MaTeMaTU4eCKOMn
JIOTHKM.

Kpome toro B C# ompeneieHbl ABe yciaoBHbIe (conditional) no-
ruyeckue OMHapHbIe omnepalyu:

&& — ycnoBHas KOHBIOHKIMS (ycinoBHoe U);

| — ycnosnas gusbronkuus (yciaosaoe UJIN).

B BolpaxkeHun x& &y 3HaUCHUE Yy HE BBIYMCIISIETCS, €CJIU X UMEeT
sHauyeHue false. B BoipaxxeHuu x|y 3HaueHUE y HE BEIYUCISETCS, ECIIU
X paBHO true.

Kpome gaHHbIX TMNa bool B Jormueckux BbIpaXkeHUSX 4acTO UC-
MMOJIb3YIOTCSl OTHOIICHUSI. Omuowenue — 3TO ABa OIepaHIa, COSIM-
HEHHbIe (WIX pa3desiEHHbIe) 3HAKOM OIepallid OTHOIICHUI:

> OoublIIe;

>= 0oJIbllIe WX PABHO;

< MEHbIIIE;

<= MeHbllIe WU PABHO;

== cpaBHEHHE Ha paBEHCTBO (paBHO);

= cpaBHeHME Ha HEPaBEHCTBO (HE PaBHO);

OTMeTuM, 4YTO ONepallMyd CpPaBHEHHUS Ha PaBEHCTBO (== U !=)
UMerT 6ojiee HU3KUI TIPUOPUTET, HEXEIU BCE OCTaJbHBIE olepa-
LIUU OTHOILLEHU.

ITpoBepKy NMpUHAIIEKHOCTA YUCIOBOTO 3HAYEHUS X UHTEPBATY
(a, b), rme a<=b, MOXHO BBIIIOJHUTH C IIOMOIILbIO TAKOTO JIOIUYeC-
KOTO BbIpaXKeHUS:

x<b&a<x

[TocaemoBaTeTbHOCTD BEIYUCICHUI MOXKHO ITOKAa3aTh C TIOMOIIBIO
CKOOOK:

(x<b)&(a<x)

3HayeHueM BbIpaxkeHUs1 OyJeT true, ecliv X NMPUHAIIEXKUT WH-
TepBaiy (a, b).
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IIpoBepKy UCTUHHOCTH BBICKA3BIBAHMS «3HAUCHUE X HAXOIUTCSI BHE
nHTepBaia (a,b)» MO3BOJISIOT BHITIOJIHUTD JIOTUIECKIE BBIPAKEHMUS:

x>b"x<a;
x>b|x<a;
x>b||x<a.

B TpeTheM BBIpakeHUM WCITOIH30BaHA YCJIOBHAS AWU3BIOHKIIVS.
OcTraHOBUMCSI TTOApOOHee Ha €€ 0COOEHHOCTSX.

Vcnosubie Bepcun (|| 1 &&) OMHAPHBIX JOTHUYECKUX OTEpaLnit
(& ¥ |) mo3BOMISIIOT M30€eXaTh BBIYMCIEHHS 3HAYEHKST BTOPOTo (Ipa-
BOTO) OIlepaHIa JIOTUYECKOTO BBIPAXKEHWSI, €CJIM 3HaueHUe JIEBOTO
oIlepaHIa OTHO3HAYHO OTpeAelIsIeT 3HAUeHME BCETO BBIPAXKCHUSI.
ITpoBepKy NMpUHAIIECKHOCTA X YHMCJIOBOMY MHTepBaly (a,b) MOXHO
3amucaTh Tak:

x<b&&a<x

Eciu x<b paBHo false, To HET HEOOXOTMMOCTH BBIYUCIISITL 3HA-
YEeHUE OTHOILUEHUS a<X.

OOpaTuTte BHUMaHME, YTO 3HAKW OMHAPHBIX JIOTMYECKUX Olepa-
LM Te Xe, UTO ¥ 3HAKU MOopa3psIHbIX olepalluii KOHBIOHKIUU (&)
u nusbloHKIMK (|). To Xe caMoe OTHOCUTCS U K 3HAKY #, KOTOPBIi
IUTIST LIEJIOYMCIIEHHBIX OIepaHIoB 0003HaYaeT OIepaluio mopaspsi-
Horo uckmovatwuero MJIW. Kak u B (yxXe ynmoMsHyTOM) ciydae
MpUMEHEHMS 3HaKa + I 0003HAUYeHUS Ollepallid KOHKaTeHAIIUHN
CTPOK, 3[eCh MMEET MECTO Ileperpy3ka oIlepaluil. JTo ellé oauH
npuMep noaumMopdusma.

He nuinHuM Oynert, B CBSI3U C Ieperpy3Koil omnepaiuii, BCIOM-
HUTb, YTO CUMBOJIOM B MH(OpPMaTHKE HA3bIBAIOT 3HAK C €r0 CMbIC-
JioM. BcTpeTuB B BBIpaXKeHMSIX 3HAK &, KOMITWUISITOP aHAIU3UPYET
KOHTEKCT U, €CJIM OOHApYXKMBAeTCsl, YTO CIpaBa U CjeBa OMepaHbl
tuna bool, To 3HaK & BOCHpPUHMMAETCS KaK CHMMBOJ JIOTUYECKOM
orepan KOHBIOHKIINH.

Crenyoliiasi mporpaMma «IpoBepsieT» TPU BELIECTBEHHbBIX Mepe-
MEHHBIX X, Y, Z — MOTYT JIM OBITh MX 3HAYEHUS JJIMHAMHU CTOPOH
TpPEeYroJbHUKa.

// 04_02.cs — OTHOLUEHUSI N JIOTNYEeCKne BbIPa>keHns
using System;
class Program

{
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static void Main()
{
double x = 19, y = 31, z = 23.8;
bool res;
res=x<y+z&y<x+z&z<x+ty;
Console.WriteLine("res = " + res);

}

PesynbTaT BBHIITOJHEHNS TPOrPAMMBI:
res = True

B nporpamme Jiorn4yeckoit mepeMeHHOM res IIprucBanBaeTCs 3Ha-
YeHUE JIOTUYECKOTO BhIPaXKEHUSI B BUAE KOHBIOHKIIUM TPEX OTHOIIIE-
Huii. [ 3amaHHBIX 3HAYCHU TTepeMEeHHBIX X, Y, Z Pe3YJIbTar true ¢
nomolibio Metona Console.WriteLine() BeiBoguTcs kak True...

O6paTuTe BHUMaHKWE Ha MOPSIIOK BBIYMCIEHUS UCTIOJIb30BaHHO-
ro B IpOrpaMMe JIOTUYECKOTo BbIpaxkeHHs. C MOMOIIBIO KPYIJIBIX
CKOOOK TOCJIeA0BATEIbHOCTb BBIIIOJHEHUSI ONEpaluii MOXHO yKa-
3aTh SIBHO TaKUM 00Opa3oM:

(0 (y+2)) &L (x+2)))&(2L (x+y))

Heo0OxonuMocTu B TAKOM IIPUMEHEHUM CKOOOK HeT — B si3bike C#
oIpeaeaeHbl TPUOPUTETHI (paHryu) Bcex omepauuii (cMm. Taba. 3.1).
B cooTBeTCTBMM ¢ 3TUMM TIPUOPUTETAMU, IIEPBEIMM B HAIllEM JIOTH-
YECKOM BbIpaXX€HUHW BBIYMCISIOTCS 3HaUYeHus (Tura double) onepaH-
JIOB OTHOLIEHUI (T.€. BBIMOJHSIETCS Omepauus ciaoxeHus: +). 3aTemMm
MOCJeN0BaTEIbHO ClIeBa-HAIIPaBO BIUMCIISIOTCS 3HaueHus (Tura bool)
OTHOUICHU, U K 3TUM JIOTUYECKUM 3HAYEHUSIM MPUMEHSIETCS CIeBa-
HampaBo orepauus & (KOHbIOHKIINS).

Pesynbrar BBIMOJHEHUSI MPOTPaMMbl HE U3MEHUTCS, €CIU MPU
BBIUMCJIEHUU JIOTUYECKOTO BBIPAXKEHUSI MCIOJb30BaTh YCJIOBHYIO
KOHBIOHKIINIO:

res=x<y+z&&y<x+z&&z<x+ty;

OpnHako, npu monydeHuu 3HayeHus false B 1000M M3 OTHOIIIE-
HUIi, OTHOILIEHHUS, pa3MELIEHHbIE MpaBee HEro, He BBIYMCIISIIOTCS.

IIpuMeHeHME YCIOBHBIX JOTMYECKUX OIlepalldii yOIOOHO B Tex
clyJasx, KOrjma UCTUHHOCTH OMHOTO YCJIOBMS TO3BOJISIET M30eXaTh
aBapUMHBIX CUTYyallMi TPU BBIYMCIEHUN BTOPOTO YCIOBUS.
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4.4. BbipaxeHus ¢ CUMBOJSIbHbIMY OonepaHaamMu

Ecau cuMBosibHOE 3HaYeHMe (CUMBOJ WX IepeMeHHasi Tuia char)
HCIIONIB3YETCS B apu(PpMETUUECKOM BhIpaxeHnu, To C# aBTOMaTH-
YeCKM BBINOJHAET €ro ImpeobpasoBaHue M3 Tuma char B yuciosoe
3HaYeHHe ero Koma. To e cipaBeIIuBO U B ClIydae, KOIrJa B BbIpa-
KEHUU ¢ apUDMETUUECKUMM OIlepalllsIMA yJaCTBYIOT HECKOJBKO
CUMBOJIBHBIX IIEPEMEHHBIX WA KOHCTAHT.

B kayecTBe WIITIOCTpALIMU CKa3aHHOI'O PACCMOTPUM CIIEAYIOIIYIO
MpOrpaMMy:

// 04_03.cs — BbIipa)keHNUsi C CUMBOJIbHbIMU OonepaHaamMmn
using System;
class Program

{
static void Main()
{
char ¢ ='c’, h = "\u0068’, a = "\x61’, r = "\u0072’;
Console.WriteLine("™ + ¢ + h + a +r);
Console.WriteLine(c + h + a + r);

PG3YJ'[I)TaT BBITTIOJITHCHMU A ITPpOrpaMMBbl:

char
414

B nporpamMmMe cuMBOJIbHBIE TIEpeMEHHBIE € (IeCATUYHBIN Kox 99),
h (mecaruunsiii kox 104), a (mecatuunblii Kon 97), r (IeCITUYHBIN
Kon 114), mpencTaBisioT, COOTBETCTBEHHO, CUMBOJEI 'c’, 'h’, 'a’, 'I'.
IIpu nepBoMm obpaineHuu K merony WriteLine() 3HaK + Urpaer pojb
omnepaluyd KOHKaTeHalluu, apryMmMeHT (BbIpaxkeHue) ""+c+h+a+r
npeobpa3yeTcs K CTPOKOBOMY BUIY U MMeeT 3HaYeHue CTpoKH "char”.
CBS13aHO 3TO C IPaBUJIOM, 1O KOTOPOMY B BBIpaXEHUU cmpoka +
cume604 TIpaBblii OoNepaHl MPUBOAUTCS K TUITY CTPOKH, a 3aT€M BbI-
MOJIHSIETCS KOHKaTeHalusl ABYX CTpoK. TakuM oOpa3om, BHauaje
"+'c' mpeBpalllaeTcsd B CTPOKY "c", 3aTeM BbIpaxeHue "c”+'h' mpe-
obpasyetrcsa B "ch” um T.n. Ilpu BTOpOoM oOOpallleHUM K METOLY
WriteLine() aprymenT ¢ + h + a + r BocnpuHUMaeTcs Kak apudme-
TUYECKOEe BBIpaxkeHMe. 3HaK + WUTpaeT pojb OMNepalldy CIOKEHMUSI.
Konpl cuMB0I0B 00pabaThIBalOTCS KakK 1ieJIbie YMcia, MX CyMMa paB-
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Ha 414. DTO YKUCI0 aBTOMATUYECKU IIpeodpasyeTcs B CTPoKy "414"
(T.x. aprymeHT MeToaa WriteLine() 1oxKeH UMeTh CTPOKOBBIN TUIT),
U 9Ta CTPOKA BBIBOJUTCS] HA KOHCOJIb.

Kak oTmedeHo, mpu OOBSICHEHUU MPABUJ BBHIYMCICHUS 3Haye-
Hus aprymeHTa metona WriteLine(), pe3ynbTaT BhIpaXKeHUI: cmpo-
Ka~+cumeon u cumeos+cmpoka 3T0 KOHKaTeHalUsl CTPOKU U CTPOKO-
BOTO ITIpeICTaBJIeHUS CUMBOJa. B crenmyloleit mporpaMmme
KOHKaTeHalus CTPOKM M CUMBOJIAa BBIMOJHSIETCS BHE MeETOIa
WriteLine.

// 04_04.cs — CTPOKN U CUMBOJIbI
using System;
class Program
{
static void Main()
{
char simb = 'b’; // pecarn4yHbivi kog = 98
string line = "simb = " + simb;
Console.WriteLine(line);
line = simb + " = simb";
Console.WriteLine(line);
line = simb + simb + " = 2 simb";
Console.WriteLine(line);

PesynbTar BBITTOTHEHUS TTPOTPaMMBbI:

simb = b
b = simb
196 = 2 simb

OOpaTuTe BHUMaHMEe Ha BBIpaxeHHue simb~+simb+» = 2simb». B
COOTBETCTBHMU C MpaBUJIAMHU ACCOLMAIIAM TSI OTIepallii + OHO BHI-
yuciasieTcs Tak: (simb+simb)+ «= 2simb». B ckoOKax cMMBOJIBI «Be-
IyT cebs» Kak IIeJOYMCIICHHBIe 3HAUeHUs, U X cymma 196 3atem
npeo0pa3yeTcs B CTPOKY.

XOTSl Mbl Y€ NPUMEHSUTA CTPOKU B BUIIE CTPOK-JIUTEPATOB U B
MpUMepax OINpenessuiM CTPOKY Kak epeMeHHylo Tuna string, Ho 6oJee
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MOAPOOHOE PACCMOTPEHME CTPOK M UX B3aMMOOTHOIIEHUMN C APYTU-
MM THITaMH s13bIKa C# HeoOXOOWMO TIepPeHECTH Jajbllie B pasmel,
CITeIIMAJIBEHO TTOCBSIIIEHHBIN CTPOKAM.

VHapHble omnepalny ++ M - - U3MEHSIOT 3HaYeHUEe KoJa CUM-
BOJIbHOHM TTepeMEHHO, OMHAKO, OHAa He IMPEBpaIlaeTCs B ILIEJTOYKC-
JIEHHYIO BeJIMYMHY, a coxpaHseT Tvml char. B To ke Bpemst, CyMMHpO-
BaHNE CUMBOJIEHOM TTepeMEeHHOM ¢ eAMHULICH MPUBOIUT K TIOJTYICHUIO
LIeJIOYnC/IeHHOro 3HaueHus1. CJI0XeHWe U BBIYMTAHWE CHUMBOJBHBIX
MepeMEHHBIX TAKXKe MPUBOIAT K COOTBETCTBYIOIIMM OMEPALIMSIM HaJl
UX KomaMu ¢ GOpPMUPOBAHUEM LIEIOYNCIEHHBIX pe3yabTaToB. Criemy-
Jolllasl porpaMMa MJUTIOCTPUPYET MIPUBEISHHEIC TTPaBHIIA.

// 04_05.cs — BbipaxkeHUsi C CUMBOJIaMN U CTPOKaMu
using System;
class Program
{
static void Main()
{
char cOId = "a’, cNew = cOld;
Console.Write("B nocnepgoBatesibHOCTN ");

Console.Write(++cNew); // BbiBOAUT 'b’
Console.Write(++cNew); // BbIBOAUT 'C’
Console.Write(++cNew + " "); // BbiBOAUT 'd’

Console.WriteLine(cNew - cOIld + " 6ykBbI");

PesynbTaT BBINOJHEHWS TTPOrPaAMMBbI:
B nocnepoBatenbHocTu bed 3 GykBbi

YTOObI MOJYYUTh CUMBOJ C HY>KHBIM YHCJIOBbIM 3HAYEHUEM KOJa,
HY>XHO TIPUMEHUTDb OIepaliy SIBHOTO MPUBEIECHUS TUIIOB.
Hanpumep, Tax:

char ch = (char)94; // 3HayeHne ch — cumBosn '’

Hns obpatHoro npeodbpazoBaHus (u3 char, HanpuMmep, B uint)
JOCTaTOYHO aBTOMATUYECKOTO MPUBEIEHUST TUIIOB:

uint cod = ch; // 3HayeHnem cod 6yger 94.
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4.5. TepHapHas (ycnoBHas) onepauus

B omimuune oT KiaccuueckKux apuPMETUUYECKUX U JIOTMYECKMX
ornepauuii, yHacJleJIOBaHHBIX SI3bIKAMU TIPOrpaMMUPOBAHUSI U3 Ma-
TeMaTUKu (apudMETUKU U anreOpbl), YCIOBHAs olepalust TpedyeT
TpEX omnepaHIoB. B BbIpaxkeHUU C YCJIIOBHOM OIlepaliieil UCIOJIb3y-
JOTCS IBa pa3MELIEHHBIX HE Tonpsn cumBoia '? ' u ':'. OHu pasne-
JIs110T (MJIA COSAUHSIOT) TPU OIlepaHa:

onepaHa_1 ? onepaHg_2 : onepaHa_3

Onepand_ I — normdeckoe BBIpakKeHUe; orepaHI_2 U onepaHm_3 —
BbIpa’k€HUsI OMHOTO TUMA WMJMU BbIpaXXEHMSI, KOTOPbIE MOTYT ObITh
HesIBHO (aBTOMATUUYECKM) MPUBEICHBI K OTHOMY THUITY.

IIpu BHINOIHEHUM BBIPpAXEHUS C TEPHAPHOM oIlepalueil Iep-
BBIM BBIUMCIIsIETCSI 3HaUeHue onepanda_ 1. Eciu oHO UCTUHHO (true),
TO BBIUMCIISIETCSI 3HAYCHUE 0nepandd_2, KOTOPOe CTAHOBUTCS Pe3yiib-
tatoM. Ecnu onepand 1 paBeH false, To BIUMC/sIeTCS 3HAUCHUE one-
parda_3, 1 OHO CTAHOBUTCS Pe3yIbTAaTOM BCETO BBIPAXKEHUS C Tep-
HapHol onepauueit. Kiaccuueckuii mpumep:

x<0?-x:x.

Ecnu x — mepeMeHHass apu¢hMeTUYECKOro TUIIa, TO pe3yJbTaT
BBITIOJIHEHUS OTIEPALIMA — A0COJIOTHOE 3HAYECHHUE X.

Panr onepanuu ?: o4eHb HM30K, HO OHAa MMEET MPUOPUTET IIe-
pen onepauusMu npucBauBaHus. [losTomy ¢ omepaiueid mpucBau-
BaHMS BBIpAXKEHUS C TEPHAPHOU OIepalieil MOXHO TOCTaTOYHO Ja-
CTO MCMOJIb30BaTh O6e3 ckoboK. Hampumep, MOXHO Tak BBIYHUCIUTH
abCoMIOTHOE 3HAaUYeHME Pa3HOCTU KOAOB IBYX CUMBOJIOB, HEe oOpailia-
SCh K TabJM1Ie KOIOB:

int noyra = "f* > "2 ?2 '"f" - "z" : 'z’ - 'f;
Jl1s HaTJISIMHOCTH OTlepaHIbl TepHAPHOM OIepalliy U BCE YCIOB-
HOe BBIpakeHMe XKeJIaTeIbHO B PsIe CIIydaeB 3aKiIiodyaTh B CKOOKHU. B

Kad€CTBC MpUMEpa paCCMOTPUM CJIICAYIOIICC BbIPAKCHUC C IICPEMCH -
HbIMU apI/I(I)MeTI/I‘ICCKOI‘O THUIIA:

res = (x<y) ? ((y<z) 2z : y):(x<z) ? z : x;

IlepeMeHHas res moay4yaeT HauOOJbllIee U3 3HAUYEHUI TTepeMEH-
HBIX X, V, Z.
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INpuBenéHHOE BhIpaxkeHNe OYAET MPAaBMILHO UCIIOTHITLCS U TP
OTCYTCTBHH CKOOOK:

res =x<y?y<z?z:y:x<z?z:x;

OnHako [Jis HAIJISIAHOCTU U HaIEXKHOCTU CKOOKM JIydllle IIpruMe-
HUTD.

Tun pe3ynbrata TepHAPHOU onepaluy ONpenessieTcsl TUIIOM Ofe-
paHIoOB, pa3neaeHHbIX ABoeToureM. Hampumep, ecid HYy>XXHO BbIO-
paTh M3 IBYX CHMMBOJIOB TOT, KOTOPBII MMeeT OoJiblliee 3HAYCHME
KOZla, TO MOXHO 3aIMCcaTh TaKOe BbIpaxKeHMUE:

charch="g"'>'e"?'g": ‘e’

IMpuBen€HHBIC TPUMEPHI M TIpaBIJIa WIITIOCTPUPYET CICIYIOIast
MporpamMma:

// 04_06.cs — BbipakeHUs1 C TepHapHOI onepayuvei
using System;
class Program
{
static void Main()
{
char ¢ = 'a’, h = "e’, ch;
intnorma=c¢c>h?c-h:h-c;
Console.WriteLine("|c-h| = " + norma);
ch=c>h?c:h;
Console.WriteLine("ch = "+ch);
double x =4,y =7, z=5, res;
res=(x<y)?((y<z)?z:y):((x<z)?z:x);
Console.WriteLine("res = " + res);
res=x<y?y<z?z:y:x<z?z:x;
Console.WriteLine("res = " + res);

PG3YJ'[I)TaT BBITTIOJTHCHUA ITPOrpaMMbl:

|c-h| = 4
ch=e
res =7

res =7
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KoHmponbHbie eonpocskl

1. Yto Takoe aBTOMAaTMYecKoe IpuBelcHUE (ITpeodpa3zoBaHUE)
TUIIOB?

2. K xakuM ThmaM MOXeT OBITh aBTOMAaTUYECKU TIPUBEICHO 3Ha-
yeHue TUIa int?

3. Yto Takoe «pacimpsiollee npeodopa3oBaHue» TUIIOB?

4. Ipn KaKMUX COYETaHUSIX TUIIOB aBTOMATHYeCKOe IpUBEICcHIE
THITOB HEBO3MOXHO?

5. B Kakmx cirydasix IBa OoIlepaHIa pa3HBIX THIIOB MPUBOIATCS K
UMy int?

6. HazoBuTe ocoOble cuTyalny, KOTOPbie MOTYT BOSHUKHYTh P
BBIYMCIIEHUH apU(pMeTUIeCKIX BBIpaKeHUIA.

7. Kakne 3HayeHUST MOXET IIPMHUMATh IiepeMeHHas Tuna bool?

8. HazoBuTe yciaoBHBIEC JIOTMYECKIEe OMHApHBIC ONEpaluy SI3bI-
ka C#.

9. Yto Takoe oTHolIeHuEe?

10. KakoBBI paHTH omnepaluii OTHOLICHW?

11. B BEIpaXXeHUSIX ¢ KaKUMMU OTIe pallusIMA MOTYT MCIIOJTb30BATh-
¢S CUMBOJIbHBIE TaHHbBIE?

12. KakoB pe3ynbTaT IpUMEHEHUS ONepaliiy ++ K ITepeMeHHOMN
tuna char?

13. Kaxkoit TUIT mMeeT pe3yiabTaT CYMMHPOBAaHUS ITepeMeHHOMN
CHMBOJIGHOTO THTIA C €TUHUIICH?

14. CKOJBKO OTEepaHI0B JOKHO BXOIWUTH B BRIpaKeHHUE C OIle-
panmein «?:»?

15. Kakoli TUI 10/KeH UMETh NepBbIil (JIEBbI) onepaH onepa-
o «?:»?

16. KakoB mpropuTeT (paHT) onepanuy «?:» IO OTHOIIEHWIO K
olepany MTpUCBanBaHUs?



TUNMbI C# KAK KITACCbI NINAT®OPMblI
.NET FRAMEWORK

5.1. NMnatdcdopma .NET Framework
u cneuncpukaumua CTS

A3pik C# ¥ cpencTBa ero NoaAep:XKKKU B HACTOSIIEe BPeMs KpeTl-
KO cBsI3aHHI ¢ Iuiatgopmoii pa3padborku .NET Framework. HazBaH-
Hag matdopma (em. [7,10]) BKIogaeT: o01esI3bIKOBYIO UCIOIHSIIO-
mytwo cpeny (CLR — Common Language Runtime) u OHOIMOTEKY
kinaccoB (FCL — Framework Class Library). IImatdopma .Net
Framework pa3patorana Microsoft u peayn3oBaHa B ITOCJIEAHUX Bep-
cussx OC Windows. ITnanupyercs nocreneHHoe BkinodyeHue CLR u
FCL B onepaiiioHHble CUCTEMBbI IIOPTATUBHBIX YCTPOMCTB U KOMITb-
IOTEpOB pa3HBIX TUIIOB. I oOecIieueHusI 3TOil BO3MOXHOCTU EB-
pomeiickasa accouuanus Ipouspoautesieili komnbiorepoB (ECMA —
European Computer Manufacturers Association) MpuHsiIa CTaHIAP-
el CLR, FCL u a3wika C# [2].

B omepauunonHbie cucteMmbl, HaunHasg ¢ Windows Vista, cpena
.NET Framework yxe BkioueHa. [Ipu ucnoab3oBaHuu 0OoJjiee cTa-
peix Bepcuii Windows (Hanpumep, Windows XP) misl UCIoHEHUs
npuwioxeHuit, HanucaHHbix Ha C#, .NET Framework Heob0xogumo
YCTAaHOBUTH TOMOIHUTEILHO. Microsoft pa3paboraa ycTaHOBOUHBIIA
¢aiis, KOTOphIii MOXHO OECIJIaTHO ITOCTaBJISITh CO CBOMMU IIPUJIO-
KEHUSIMU.

CnenyeT 3aMeTUTh, UTO S3bIK C# ABISETCS TONBLKO OOHUM U3
MHOTHX SI3bIKOB, HA KOTOPBIX MOXKHO MMCATh IPOrpaMMbl, paboTaro-
mue Ha miatopme .NET Framework. B cpeny paspadorku Visual
Studio .NET BxJItoueHEHI cpecTBa AJis IIporpaMMupoBaHus Ha Visual
Basic, C++, Jscript. CTopoHHME IIPOU3BOAUTENN IIPOrPAMMHBIX IIPO-
OyKToB (He dupMa Microsoft) mMOCTaBISIIOT KOMIMISTOPHI APYTUX
sa3bIKOB 11s1 Tiatpopmbl .NET Framework.

IIpu ncnons3oBanuu miaatdopmel .NET Framework moaroron-
JIEHHBI IPOrpaMMUCTOM KoJ (TEKCT IIporpaMMbl, Harpumep, Ha C#)
BHayajie TPAHCAUPYETCS B KO Ha OOILLEeM [JIsI BCEX UCXOIHBIX SI3bI-
KoB npoMexxyTouHoM s13biKe (CIL — Common Intermediate Language,
uHorga cokpaiieHHo IL — Intermediate Language).
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ITocnenoBarebHOCTh MPOLIECCOPHBIX KOMaH/ TOSIBISIETCS M03-
Ke — Bo Bpems ucnonHeHus komaHn CIL cpemoit CLR. D1oT Bpe-
MEHHOM «pa3pbIB» MEXIY TPAHCISAILMENH NCXOMHOTO TeKCTa M TOSIB-
JIEHMEM TIPOLIECCOPHOTO Koja He ciyvyaeH. Koa Ha mpoMexXyTOUHOM
«yHUBepcaibHOM» s13bIKe CIL MOXeT MCIOMHSATHCS Ha IIpoleccopax
¢ pasHoii apxutekrypoii (PowerPC, x86, 1A64, Alpha u ap.). Equn-
CTBEHHOE, HO 00s13aTejIbHOE TpeOOBaHME — Ha KOMIIbIOTEpE, TIe
BBIIOIHSIETCA MpuiioxXeHue Ha si3bike CIL, mommkHa OBITh pa3BepHY-
ta cpega .NET Framework, To ectb ycraHosieHsl CLR u FCL, co-
oTBeTCTBYyIoLIMe cTaHaapTam ECMA.

ITnatpopma .NET Framework mo3Bossier pa3pabaThiBaTh IIPUJIO-
>KEHUE, UCMOJIb3Ysl OJHOBPEMEHHO HECKOJIbKO Pa3HbIX SI3bIKOB IPO-
rpaMMupoBaHms. Takas BO3MOXHOCTb oOecrieucHa obuieli cucmemou
munoe (CTS — Common Type System), KOTOpYIO UCTIOb3YIOT BCE S13bI-
Kku, opueHTupoBaHHbIe Ha CLR. Tak Kak Hallla KHUTa ITOCBSILEHA TOJIb-
KO OJJHOMY SI3bIKY ITPOrpaMMUPOBAHMSI, TO BCE OTPaHUYEHUS, KOTOPbIE
BO3HMKAIOT MPU UCITOJIb30BaHMY B OMTHOM MPUJIOXKEHUU YacTeid, Hamu-
CaHHBIX Ha pa3HbBIX 3bIKaX, Mbl paccMaTpuBaTh He OynaeM. JlocTaToOuYHO
OTMETUTD, YTO IJIs OoOecreyeHUs] MEeXbsI3bIKOBOTO B3aMMOIEMCT-
BUSI HEOOXOOVMMO MPUASPKUBATHCS OOIIESI3bIKOBOM CIlenMdUKALIN
(CLS — Common Language Specification), npemioxxeHHoi Microsoft.
Ota cneuurduKalus orpaHUYUBaeT BCe pa3HOOOpa3Ke TUIIOB TOTO MM
HWHOTO $I3bIKa IPOrPaMMUPOBAHUS TEM TTOJAMHOXECTBOM, KOTOPOE MpPU-
CYTCTBYET OIHOBPEMEHHO BO BCeX s13bIKax. JIt0OOI U3 TUMOB, COOTBET-
ctByoux crietudukanvu CLS, NpuCyTCTBYET B KaXIOM U3 SI3bIKOB U
«IOHSTEH» B KAXION 4aCTA MHOTOSI3bIKOBOM MPOrpaMMBL.

Cneuudukauus CTS onuchiBaeT IpaBuja OIpeneIeHUs] TUIIOB
U ocobeHHOCTU ux noBeaeHus. Ilpu usydenuu C# Mbl OydeM IIOI-
pOOHO paccMaTpyBaTh MpaBUIa OINPENEIeHNUS TUTTIOB UMEHHO Ha SI3bIKe
C#. Ceituac ouyeHb KpPaTKO OCTAHOBHUMCS TOJBKO HA OCHOBHBIX Tpe-
o6oBanusix CTS.

Bo-nepsreix, CTS yTrBepxKIaeT, 4To KaxKIblii TUII — 3TO KJjacc,
KOTOPBbIA MOXET BKJIOYaTb HYJb WU Oosiee ujieHOB. OTHOEIbHBIM
YJIeHOM MOXeT ObITh [10]:

Ilose — nepemMeHHas1, onpenessolas COCTOSIHUE Kjlacca Ui O0beK-
ta. [Tone naeHTUOULIMPYETCS UMEHEM U UMEET KOHKPETHBIN TUII.

Metoa — yHKIIMS, BBINOIHSAOLIAS JEWUCTBUE HaA KJIaCCOM WU
00beKTOM. MeToa naeHTU(PULIMPYETCS CUTHATYPOU 1 JJIsl HEro OIl-
penenéH TUIT BO3BpalllaeMOro 3HAUYEeHMUSI.
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CBOICTBO — CPEICTBO IS TOJYUYEeHUS WIM 3aJaHus 3HAUYCHUS
HEKOTOPOI XapaKTEPUCTUKM, 3aBUCSILIEH OT COCTOSTHUST 0ObekTa. J1ist
BbI3bIBAIOIIEN CTOPOHBI CBOMCTBO CMHTAKCUYECKM HEOTIUUYUMO OT
noJis. B peanuzaiiuu Tuna cBOMCTBO MPEACTaBIEHO OJHUM WJIU IBY-
Ms1 MeToJaMu ¢ (DUMKCUPOBAHHBIMU UMEHAMMU.

Co0bITHE — CPENCTBO WIS YBEIOMJICHHS aapecaToB (IPyruxX O0beK-
TOB, KJIAaCCOB, METONOB) 00 M3MEHEHUM COCTOSIHMSI O00beKTa WU O
BO3JICICTBUU HA HETO.

Cneuucdukanusa CTS onuchiBaeT npaBujia BUAUMOCTU KJIAaCCOB
U JOCTYyIa K UX WieHaM, NpaBujia HacJAeA0BaHUS KJIaCcCOB, BO3MOX-
HOCTH BUPTYaJIbHbIX (PYHKILIMHA U T.1I.

Caenyrouiee ripaBuiio CTS cocTouT B TpeOOBaHUU AJISI BCEX TUIIOB
MMETh eIMHbII 0a30BbIM KjIacc. B cCOOTBETCTBUM C 3TUM TpeOOBaHM-
€M, BC€ TUIIbI SIBJISIIOTCS MPOM3BOOHBEIMU OT Kiacca System.Object.
ITpoucxoxaeHue Bcex TUIOB OT Ga3oBoro kiacca System.Object ra-
paHTUpPYET JJIs1 KaXIOoro TWMa MPUCYTCTBUE 3apaHee OMNpeneeHHOM
MUWHUMAaJIbHOU (DYHKIIMOHAJIBHOCTU. DTa (PYHKIIMOHAJIBLHOCTD IIPeayC-
MaTpUMBaeT sl KaXxIoro sk3eMIuisipa (Ijs1 obobekTa) JiloOoro Tuma
BO3MOXHOCTH:

e CpaBHEHUS C IPYTUM BKIEMILISIPOM;

e TIOJYyYEHHUS XBII-KOJa;

» onpeaeiaeHus (MaAeHTU(GUKAIIUN) TUIIA;

e KOIMPOBaHUS;

e (opMUpPOBaHUS CTPOKOBOIO MPENCTABICHUS 3HAYEHUS.

M3yuasg nporpammupoBaHue Ha s3bike C#, Mbl MO3HAKOMUMCS
He ¢ CTS, a ¢ ee «mpoekiuii» Ha KOHKPETHBIN SI3bIK IIPOrPaMMUPO-
BaHus (Ha C#). B KOHKpeTHOM sI3bIKe IJIS1 YIIPOILEHUS BBOIST «Ha/ -
crpoiiku» Han CTS, obecneunBarolye 60ojee BLICOKMIA YPOBEHb a0-
crpakunu. B g3pike C# MMEHHO TakK TOSBISIOTCS MHIEKCATOPHI,
JleJIeraTtbl, MaCCUBBI U IPYyrue KOHCTPYKLMU, KOTOpbIE OyayT HAMKU
MOAPOOHO PAaCCMOTPEHHI.

Kpome Toro, mis ynpolieHusl 3alyMcu NporpaMM pa3BEPHYTOE
ob0o3HaueHue TUNoB, NpUHATHIX B CTS, B KOHKPETHHIX SI3bIKax pas-
pelleHO 3aMEHSITh TPAAULIMOHHBIMU IS SI3bIKOB MPOTpaMMUpPOBa-
HUs 00Jee KOpPOTKMMMU Ha3BaHUSAMMU: int, char u T.11. UMeHHO Takue
TUMHI s136IKa C# MBI pacCMaTpUBAJIM B MPEIbITYIINX IJ1aBax, HE 00-
pailiasd BHUMaHUs Ha TOT (DaKT, YTO KaXKAbIH U3 3TUX TUIIOB MPOCTO-
HAIpOCTO MpeacTaBiyisieT B mporpamme Ha C# oauH u3 tumnos CTS,
UMeIolrxX 0oJjiee TPOMO3aKHEe 0003HAYECHMSI.
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5.2. NpocTble (6a3zoBble) TUNbI C# Kak Knacchbl

Cuctema tumoB C# mocTpoeHa Ha OCHOBE KJIACCOB. Y3Ke HECKOJb-
KO pa3 cKa3aHo, 4To Jiioboii kimacc B C# saBisgeTcss TPOU3BOTHEIM OT
0a3zoBoro kiacca object. Takum o0pa3om, B sizeike C# BoOOIlEe HET
TUMOB, OTJIMYHBIX OT KJIaCCOB 1 CTPYKTYp. (UeM CTpyKTypa OTIndaeTcsi
OT KJIacca, HaM ell€ peJCcTOUT pa3o0paTh U MOHsATh.) [IpocThie ((hyH-
JlaMeHTaJIbHbIe, 0a30BbIe) TUIIbI, TaKKe Kak int u char, Ha camoM aene
SIBJISIIOTCSI HE CAaMOCTOSITeIbHBIMU TUTIAMU, a TIPEACTABIISIIOT cO00i 000-
3HaYeHUs! (YCIOBHbIE HAa3BaHUS) CUCTEMHbBIX TUIIOB, MPEACTABISIEMbIX
wiardopMoii .NET Framework B Bie COOTBETCTBYIOIIMX CTPYKTYD.
Wrak, Hagesich Ha TeprieHUEe YuTaTtess (Bedb Mbl, HallpuMep, He
BBOAWJIU MOHSITUSL CTPYKTYPHI), TTOBTOPUM, UYTO BCE MPEIONpeacacH-
HBbIe THITHI s13b1Ka C# TIpelCcTaBISIOT B IIpOTpaMMaX COOTBETCTBYIO-
1Y€ UM CTPYKTYpPHI M3 IIpOCTpaHcTBa MMeH System ondmmorexku .NET
Framework. CooTBeTcTBHE MeXIy NpeaornpeaeeHHbIMUA (BCTPOCH-
HBIMU) THTIaMU A3b1Ka C# M yIIOMSHYTBIMH CTPYKTYpPaMH WJUTIOCT-
pupyet Tadi. 5.1.
Taonuuma 5.1

Tun s3pika C# Tun CTS CootsetctBue CLS
bool System.Boolean ecTb
byte System.Byte eCTh
shyte System.SByte -
char System.Char ecTb
decimal System.Decimal eCcTb
double System.Double eCcThb
float System.Single ecTb
int System.Int32 eCcTb
uint System.UInt32 -
long System.Int64 eCThb
ulong System.UInt64 -
object System.Object ecTb
short System.Int16 eCcTh
ushort System.UInt16 -
string System.String eCTb
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Kazamoch GBI, UTO 3KBMBAJIECHTHOCTh TPAAWLIMOHHBIX Ha3BaHUI
TUIIOB (HampumMmep, int, char, string... ) o6o3HaueHusim Tumnos B CTS
(System.Int32, System.Char, System.String...) AejgaeT HEHY>XHbBIM
3HAKOMCTBO C COOTBETCTBYIOIIMMM CTPYKTYpaMU U3 MPOCTPAHCTBA
System. OpHako, 3To He Tak. MMeHa CUCTEMHBIX TUIIOB UCHOJb3Y-
JOTCSI B Ha3BaHUIX cpencTB oudmmoreky kinaccoB .NET Framework.
Kpowme Toro, npu uaneHTUdUKaIMU TUNA 00bEKTa C TIOMOIIbIO METO-
na GetType() o151 0603HaUeHMST TUIA UCITOJIb3YETCSI €r0 CUCTEMHOE
uMsl, a He uMsi, npuHsToe B C#.

OrobpaxeHHoe B Tabauiie 5.1 cooTBeTCTBUE TUIIOB s13biKa C# u
cucteMHbIx TUNoB .NET Framework mpuxoauTcsi yuuThiBaTh B TeX
chyyasix, korma koa Ha C# HyXXHO MCMHOJIb30BaTh B Pa3HOS3bIYHBIX
npuinoxeHusx. Hampumep, mis nenouncieHHbIX 3HaueHuii CTS mipe-
JycMaTpuBaeT IpuMeHeHUe TunoB Byte, Intl6, Int32, Int64. Tem
caMbIM IJISI pa3HOSI3bIYHBIX MPUIOXKEHU HEIOMyCTUMbI O€33HAKO-
BbI€ 1IeJI0uMclieHHbIe TUMbl (uint, ulong, ushort) u Tun sbyte.

Hecmotpst Ha 1o, yTo B C# BBeleHBl COKpallleHHble 0003HaYe-
HUS MPOCTBIX TUIOB, HET OTPaHUYEHUSI U HA IPUMEHEHUE CUCTEM-
HBIX UMeH. Hampumep, ciienymoolnne aBa OObSIBICHUS 1LIEJIOYUCIEH-
HOW MepeMeHHOI ¢ MMeHeM cluster SKBUBaJICHTHBI:

int cluster = 33;
System.Int32 cluster = 33;

Kpome Toro, mepeMeHHYIO IIPOCTOrO THUIIA MOXHO OOBSIBUTD,
HUCHOJb3Ys (popMaT OOBSIBICHUSI 00beKTa Kjiacca:

ums_knacca nmsa_ob6bekta = new ums_knacca();

B sTOM cnyyae B KauecTBe MMEHHU KiIacca MCITOJIb3YIOT WJIM Tpa-
JULIMOHHOE, WM CUCTeMHOe oOo3HaueHue tumna. Mms oObekTa —
BbIOpaHHBIN TPOrPAMMUCTOM UAECHTU(PUKATODP, NEW — CIlellnaIbHas
orepanusi BbI30BA KOHCTPYKTOPa TOTO KJjacca, KOTOPbIA COOTBET-
CTBYET TUITy TlepeMeHHOo. C MeXaHU3MOM KOHCTPYKTOPOB HaM ellé
npuaETcs NoaApoOdHO 3HAKOMUThCs. Ceifyac JOCTaTOYHO CKa3aTh, YTO
Ha3HaYeHNe KOHCTPYKTOpPA — Pa3MECTUTh B IAMITH M MHULIMATN3Y -
pOBaTh HOBBIM SK3eMIUISIP 00BEKTa KiIacca.

IIpumMep ABYX SKBUBAJEHTHBIX OOBSIBICHUI C ONepalreii new:

double radix = new double ();
System.Double radix = new System.Double ();
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B kaxaom u3 3Tux ciaydyaeB oObsIBJieHa BElECTBEHHAs MepeMeH-
Hag ¢ uMeHeM radix Tumna double, KOTOPOii ¢ TTOMOIIIBIO KOHCTPYKTOpa
MPUCBANBAETCS MPEIYCMOTPEHHOE 10 YMOJIYAHUIO HYJIEBOE 3HAUCHUE.

IIpoucxoxaeHue TUIIOB OT 00111ero 6a3oBoro kiacca System.Object
MO3BOJISIET IPUMEHSITh K KaXI0M MepEeMEHHOM M KOHCTAHTE CIIeay-
[olIe METoAbl (MepeyrclieHbl He BCe):

string ToString () — Bo3BpallaeT CTpOKY, COAEp KAl CUMBOJIb-
HOE TIpeJCTaBJICHUE 3HAYEHUSI TOTO 00bEKTa, K KOTOPOMY 3TOT Me-
TOJ IIPUMEHEH;

System.Type GetType () — Bo3BpalllaeT CUCTEMHBIA THUII TOTO
00BbeKTa, K KOTOPOMY IMPUMEHEH METO/I;

bool Equals (object obj) — mpoBepsieT 3KBUBaJICHTHOCTb O0BbEK-
Ta-mapaMeTpa U 00beKTa, K KOTOPOMY 3TOT METOJ MPUMEHEH.

IIpexxae yem mpUBECTU MPUMEPHI MPUMEHEHUSI MePeYnCICHHbIX
METOJIOB, HAIIOMHUM YTO METOAbLI MOTYT IMpUHAIIEXKaTh Kiaccy (B
3TOM CJIy4yae OHM JOJIKHBI ObITh CTATUYECKUMMU), & MOTYT OTHOCUTh-
Cs1 K KOHKPETHBIM OOBbeKTaM KJjacca (HecTaThudeckue MeToabl). B
MEePBOM cilydae IJisl oOpalleHUsI K METOAY UCITOJIb3yeTCsl BRIpaXkKeHUE

uMsi_ksiacca.umsi_metoga (aprymeHTsbl)

IIpumepomM ciayxut obpaieHue Console.WriteLine(), roe Console —
UMsI GMOJTMOTEYHOTO Kjlacca, MPEACTaBISIONIET0 KOHCONMBHBIM TOTOK.
Bo BTOpOoM ciyyae miisg obpalleHMsI K METOAy OOs3aTeIbHO TOJLKEH
OBITh OMpeeSeH OObEKT, U BbI30B OCYIIECTBIISIET BbIpaKEHUE

UMSI_CCbIJIKN_Ha_00beKT.uMsi_merona (apryMmeHTbi)

HamoMHUB cUHTaKcuC OOpallieHUsI K MeToJaM, IpUBEIeM Clie-
OYIOIIYI0 TIpOrpaMMy, B KOTOPOM K IepeMEeHHBIM 0a30BOTrO THUIIA
MPUMEHSIIOTCSI METONbI, YHACIeIOBaHHbIe U3 Kiacca Object.

// 05_01.cs — npocTbie TUnbl KaK Kiacchbl
using System;
class Program
{
static void Main()
{
long row = 18L;
System.Int64 col = 423L;
Console.WriteLine("row.GetType()= " + row.GetType());
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Console.WriteLine("row.Equals(col)= " +
row.Equals(col));
Console.WriteLine("row. ToString() + col.ToString()=" +
row.ToString() + col.ToString());
Console.WriteLine("row + col = " + (row + col));

B nporpamMe mepeMeHHbIE rOW U €Ol OIpeAeaeHbl C ITOMOILbIO
pa3HbIX 0003HAYEHUI OJHOTO M TOro ke Tvuna long. 3HaueHus yka-
3aHHbIC MIEPEeMEHHbIE TTOIYYAlOT 3a CYeT MHULMaTU3aluu. Pesynbra-
ThI BBITIOJIHEHUSI TPOrPAMMBI:

row.GetType()= System.Int64
row.Equals(col)= False

row.ToString() + col.ToString()=18423
row + col = 441

Kaxk yxe ynomsinyto, meton System.GetType() Bo3BpallaeT Ha-
3BaHMe TUIla o0bekTa, mpuHaToe B .NET Framework, a He B sI3bIKe
C#. MeHHO TOBTOMY B pe3ylbTaTax AJs rOW BBIBEIEH THII
System.Int64, a He long. [Ipu cpaBHEHUU ITEPEMEHHBIX C IIOMOIbIO
BeIpaxkeHus: row.Equals(col) cpaBHUBaIOTCS UX 3HAYE€HMSI U BO3Bpa-
maeTcsl jornyeckoe 3HaueHue False. 3HaueHUeM BbIpaXXeHUS
row.ToString()+col. ToString() siBisieTcsl KOHKaTeHaLMsI CTPOKOBBIX
MpeacTaBieHN 3HaUeHUI nepeMeHHbIX row 1 cal. JI1s1 cpaBHeHuUs,
B cienylolleM oopaiueHun K metony WriteLine() B cKoOKM 3aKiIio-
YyeHO BhIpaxkeHue (row+col), 1 B 3TOM cllydae B CKOOKax BBIIIOJIHSI-
eTCA He KOHKaTeHaIlus CTPOK, a apudpMeThyeckoe CyMMHUpPOBaHUE
3HAYECHUI MePEMEHHBIX.

5.3. Cneuncuyeckue metoabl
M NONA NPOCTbIX TUMOB

Kpome meTomoB, yHaclieloBaHHBIX OT 00I1Iero 0a30BOro Kjacca
Object, Kaxnplii IPOCTOM TUIT UMEET HAOOP COOCTBEHHBIX METOMIOB
1 CBOMCTB. PaccMOTpUM Te M3 HUX, KOTOPBIE SABISIIOTCS JOCTATOYHO
OOIIMMM M Yallle BCEro MPUMEHSIOTCS B IIporpaMMax.

Meton, 6e3 KOTOPOro TPyAHO OOOMTHUCH B peajbHbIX IMpPOrpaM-
Max, 3To Meton Parse(), Ha3zHaueHUE KOTOPOro — mpeoOpa3oBaThb
TEKCTOBYIO CTPOKY B UMCJIOBOE WJIM JIoOTMYecKoe 3HaueHue. [loes-
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HOCTb 3TOr0 METOoJAa CBsI3aHa C TeM (PaKTOM, YTO IIPU OOILLIEHUU C
MPOTpaMMOIi TI0JIb30BaTENIb OOBIYHO BBOJIMUT UYKCJIOBbIE 3HAUCHUS
(HampuMep, ¢ KJIaBUATyphl), B BUIE IOCIEIOBATEILHOCTU CUMBO-
JIOB, a B IpOrpaMMe OHMU IOJIKHBI OBITh MpEACTaBICHbBl B BUIE Ma-
LLIMHHBIX KOAOB COOTBETCTBYIOILIMX UMCE]L.

3agaua mepeKoaupPOBAHUSI CUMBOJIBHOM CTPOKM B KOJ, UMCJIOBO-
ro 3Ha4ueHUsl, BO-TIEPBLIX, TPYAOEMKa JJIsI IPOTPAMMUPOBAHMSI, a BO-
BTOPBIX, HEe Kaxasl TMOCJeI0BaTebHOCTh CUMBOJIOB MOXET OBITh
npeoOpazoBaHa B uucjoBoe 3HaueHue. Meton Parse(), ompeneneH-
HBIM B KaxnoMm Kiacce apudpmerndeckux tuioB (Int32, Double...),
MO3BOJISIET aBTOMATU3UPOBATh PEllICHHE 3aaul PACIIO3HABAHUS «IIpa-
BUJIbHBIX» 3alMCEN YMCIOBBIX 3HAUEHUI 1 3alaud UX MpeoOpa3oBa-
Hus B uucia. Meron Parse() youpaeT U3 CTpOKHU JUIIHUE MPOOEIIbI
clieBa M CIIpaBa U He3Haualllve JeBble HYJIU.

Crenpyloias IporpaMma WUIIOCTpUPYET NPUMEHEHUE METoaa K
CTPOKOBBIM JIUTEpajaM, MPeACTaBISIOIIUM YNCIOBbIC 3HAUCHUSI:

// 05_02.cs — meton Parse()

using System;

class Program

{
static void Main()
{
long row = long.Parse("18");
long col = System.Int64.Parse(" 000123 ”);
Console.WriteLine("row + col = " + (row + col));
double x = double.Parse(” -000,314159e+1");
Console.WriteLine("x = " + x);
Console.WriteLine("Double.Parse(\" 0011 \") =" +

Double.Parse(" 0011 *));

O6patute BHUMaHUe, YTo MeTos Parse() sIBIIsieTcsl METOIOM Kjlacca
(cTaTMyecKrM) U MO3TOMY B €ro BbI30BE HYXKHO yKa3aTh UMsI TOTO
KJ1acca, U3 KOTOporo oH B3aT. MIMs Kiacca MOXET OBbITh MJINM CUCTEM-
HbIM (B Halei mporpaMMe System.Int64 u System.Double), wiu npu-
HATBHIM B si3bike C# (long, double).

PesynbTaT BBIITOJHEHNSI TPOrPAMMBI:
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row + col = 141
x =-3,14159
Double.Parse(" 0011 ") =11

B nporpamMme cTpoku (CTpOKOBbIE KOHCTAHTbI—JIUTEPAJIbl), UC-
MOJIb30BaHHbIE B KauyecTBe apryMeHTOB MeTona Parse(), comepxkart
BeIyllMe W 3aBeplialolliue MpoOesibl, a Takke He3Hayalllue JIeBbIe
HyIu. Takue OTKJIOHEHHUSI B CTPOKOBBIX (CHUMBOJIBHEIX) IIPEACTaBIIe-
HUSIX YHCeJl CUMTAIOTCS AONMYCTUMBIMU. CleayeT oOpaTuTh BHUMA-
HUE Ha 3arsITyio, OTAC/ISIONIYI0 IPOOHYI0 YacTh YMCJIAa OT 1IeJoi B
CUMBOJILHOM TMPEACTaBAEHUN. DTO TpeOOBaHNE JOKAIU3ALWM, TTPE-
noJjararoieit, yto B Poccum HMCHoONb3ylOTCS HE aMepUKaHCKUE, a
€BpoIleiicKre TpaBuia 3alKucy BEleCTBEHHBIX YUCE].

Ilpumeuanue: B texcrax nporpamm Ha C# nisg oTaeleHus LeIoi
YacTW BELIECTBEHHOTO YMCJa OT €€ APOOHON YacTW MCIOJb3YeTCs TOYKa.
IIpu BBOAE M BBIBOAE, TO €CTh BO BHEUIHEM CUMBOJIBHOM MPENCTABICHUU
BEULIECTBEHHBIX YKCEJ, 3HAK, pa3NesIolnil IPOOHYIO 1 LIeyI0 YacTH, OIl-
penensieTcs JoKalu3zaluueil UCToHsolIei cuctembl. Jlokanuzaius MOXeT
OBITh UI3BMEHEHA HACTPOUKOM.

ITpu HeBepHOIt 3aNTUCH YUCTIOBOTO UJIY JOTUYECKOTO 3HAUEHUS B
aprymeHrte Metona Parse() reHepupyeTcsl UCKIIOUeHHUE C Ha3BaHUEM
System.FormatException. Tak Kak MBI ellle He paccMaTpUBaIl Me-
XaHU3M HUCKJIIOYEHUIA, TO MPUMEPHl HEYAAYHBIX MOIBITOK MpUME-
HaTh MeTopd Parse() ¢ TakumMu omnOKaMy B 3allMCHU YMCET IPUBO-
JIUTh MPEXACBPEMEHHO.

B .NET Framework 2.0 mosiBuics eué oguH MeTOJ IJisl IIpeod-
pa3oBaHMsI CTPOKOBOTO TpeICTaBIeHUS 3HaYeHUs (aprudMeTnIecKo-
T0, CUMBOJIbHOTO, JIOTMYECKOI0) B 3HAYEHUE COOTBETCTBYIOIIETO MPO-
CTOTO TUIIA. DTOT METOI MePEerpPyKeH U ero BapUaHThI €CTh B Pa3HBIX
Kjaccax. HampuMep, B KJ1acc 1LIeJIbIX YKMCeN TUIA int BXOMUT BapuaHT
5TOTO METOMA C TAKUM 3arOJIOBKOM:

static public bool TryParse (string, out);

Merton aHaTU3UPYET CTPOKY, TIPENCTAaBICHHYIO TIEPBBIM ITapaMeT-
pOM, U eciiu e€ yaaeTcs Ipeo0pa3oBaTh B LIEJI0UYMCICHHOE 3HaYeHue,
TO 9TO 3HAYCHUE MepenaéTcs B TOUKY BbI30BA C OMOILIbIO apTYMEHTA,
3aMEHSIOIIEro BTOpoi mapameTp. KpoMme Toro MeTom mMeeT BO3Bpa-
11aeMoe 3HaueHue jJjornyeckoro tuna. I[lpu ycremHoM npeodpazoBa-
HUM BO3BpalllaeTcsl 3HaueHue true. I1pyu HeBepHOM TIpeACTaBIEHUN B
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CTpPOKe-apryMeHTe 3HAY€HHUs COOTBETCTBYIOIIETO THIA (TOTO Kjacca,
JUISI KOTOPOT'O METOJ BBI3BaH) METOH BO3BpailaeT 3HaueHue false.

IMpunnunuansHoe oTnure Metona TryParse() or Mmetona Parse() —
OTCYTCTBME I'€HEpallMyd MCKJIIOYEHUI TIpU HEBEPHBIX Mpeodpa3oBa-
HusgXx. [1o3ToMy ero MOXXHO MCITOJIb30BaTh, HE MPUMEHSISI MEXaHU3-
Ma 00pabOTKM MCKIIOUEHUIA.

YToObl MPUBECTU NMPUMEP, B KOTOPOM OYAYT MOKa3aHbl HEKOTO-
pble Bo3MoxHOcTH MeToaa TryParse(), Ham mpua€Tcsi HECKOJIbKO
pacIIMPUTh TOT apCEHAN CPEACTB, KOTOPHIMU MBI 10 CUX TTOP T0JIb3Y-
eMcs B TIpUMepax IMpOorpamMM.

Hauném ¢ MmonudukaTopa out, KOTOPbIl UCMOAb3YETCS B CIIELU-
¢ukauuu Broporo napamerpa metona TryParse(). Takum monudu-
KaToOpoM CHaOXKaeTcs mapaMeTp, ¢ IMTOMOIIbI0 KOTOPOTO METOI BO3-
BpalllacT B TOYKY BBI30Ba HEKOTOPOE 3HAUYCHUE. APTYMEHT, KOTOPBI
OyzmeT MoJCTaBIEH HAa MECTO 3TOTO MapameTpa, A0KEH ObITh IPUTO-
JIeH JIJ1s TTOJIy4eHUs BO3BpalllaeMOro 3HaueHusl, U BCerga cHaoxaeT-
cd B oOpalleHuu K Metoay Moaudukaropom out. Takum aprymeH-
TOM MOXKET OBITb MMSI TIEPEMEHHOM.

Haub6onee yacro meron TryParse() mpumeHsieTcs: U1l aHaIM3a BXOA-
HbIX JaHHBIX, BBOAUMBIX MOJIb30BaTEIEM C KIaBUaTyphl. Kak Mbl yxe
MOKa3bIBAJIM Ha MPUMEpax, MOCIeA0BATEIbHOCTh CUMBOJIOB, HAOpaH-
HYIO Ha KJIaBUAType, MOXHO «IIPOYMUTATL» C TTOMOIIbIO0 METOAA

static public string Console.ReadLine();

Meton mpuHamiexut kjaccy Console. ¥ meroma ReadLine()
mapaMeTpbl OTCYTCTBYIOT.

Meton «cpabaTbhiBaeT» Kak TOJIBKO MOJb30BaTEIb HAXKMMaeT Ha
knapuarype kiapuiry ENTER. B Touky BeizoBa meton ReadLine()
BO3BpalllaeT CTPOKY CHMMBOJIOB, HaOpaHHYI0 Ha KjaaBuaType. OOpa-
meHue K metoay ReadLine() MOXHO MCIIOJIb30BaTh B KAYECTBE MEp-
Boro aprymeHTta metoaa TryParse(). BropbiM aprymMmeHTOM AOJIXKHA
OBbITh TIEpEeMEHHAasl TOro TUIA, 3HAaYeHWEe KOTOPOro Mbl IJIaHUPYyEM
«IIPOYNTATH» U3 BXOJHOM CTPOKH.

Temepb, TOTOBOPUBIIKCEH O HOBBIX CPEICTBAX, IIPUBEIEM TTPOTrpPaM-
My, KOTOpasi YATAET U3 BXOAHOI'O MOTOKA KOHCOAU (OT KJIaBUATYpPhl)
MOCJIeIOBaTEIbHOCTh (CTPOKY) CUMBOJIOB U aHAJIU3UPYET €€ CAeAylo-
M obpaszoM. Eciu BBemeHo ornueckoe 3HaueHue (true wiu false),
TO I true HYXXHO BBIBeCTH cuMBoi 'l', a mna false — cumBon '0'.
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Ecin BBenéHHAas IOCIIeNOBaTEIbHOCTh CUMBOJIOB HE SIBJISIETCS U300-
paXeHHEeM JIOTMYECKOro 3HayeHMsl, TO BBIBECTH 3HaK '?'.

// 05_03.cs — Meron TryParse().
using System;
class Program
{
static void Main()
{
bool bb;
char res;
Console.Write("Besegute nornyeckoe 3avyeHue: ");
res = (bool.TryParse(Console.ReadLine(), out bb)==true) ?
bb ?’'1":'0" : '?";
Console.WriteLine(«res ===> " + res);

}

PG3YJ'II)TaTI>I HECKOJIbKUX BBIMTOJIHEHU MIPOTrpaMMBbI:

BBegute nornyeckoe 3aqdenue: true<ENTER>
res ===> 1

BBegure nornyeckoe 3aqdenune: false<ENTER>
res ===> 0

BBegute norndeckoe 3adyeHne: nctuHa<ENTER>
res ===> ?

B niporpamMme ncrnonans3yeTcs cratuueckuii Meron TryParse() kiacca
bool. TTepBblii apryMeHT — oOpaileHue K meroay ReadLine() kiacca
Console. Bropoii apryMeHT — IiepeMeHHasi OyJIeBOro TUIa ¢ UMEHEM
bb. O6pamieHue Kk TryParse() — 3TO IepBBIil omnepaHI TepHApPHOM
ycioBHOI omepanuu ?:. Eciu Bo3BpalllaeMoe METONOM 3HayeHUe
paBHO true, TO IepeMeHHas bb mosyynia oMHO U3 ABYX JIOTUYECKUX
3HayeHuii. B 3aBUCUMOCTH OT KOHKPETHOTO 3HaY€HUs bb CUMBOJIb-
HOIl mepeMeHHOM res mpucBaumBaetrcsa 'l' mnnm '0’. Ecim Merton
bool. TryParse() Bo3BpaluaeT 3HaueHue false, To mepeMeHHasl res mo-
JIyyaeT 3HaueHwue '?’.

PesynbTaThl HECKOJBKMX BBITIOJHEHUI MPOrpaMMbl JOIOJHSIIOT
MIpUBEAEHHBIE OObSICHEHUSI.
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B xaxnwiii u3 KjaccoB, npeacrasisgomux B C# npocteie (6a30-
BbI€) TUIIbI, BXOASIT HECKOJBKO OTKPBITHIX CTATUYECKMX KOHCTAHT-
HBIX TI0JIe, TO3BOJISIIOIIMX OLIEHUTH TpelebHble 3HAUEeHUs Tepe-
MEHHBIX 1 KOHCTAHT COOTBETCTBYIOIIETO TUIIA.

B k7accax 1esbIx TUIIOB TaKUX IOJIei IBa:

MaxValue — MakcuMajibHOE AOMYCTUMOE 3HaUYeHUe (KOHCTaHTA);

MinValue — MUHMMAaJIILHOE TONYCTUMOE 3HaYeHUE (KOHCTAaHTa).

B kJaccax BelleCTBEHHBIX TUIIOB, KPOME Ha3BaHHBIX, MPUCYT-
CTBYIOT CJICAYIOLINE CTaTUYECKUE KOHCTAHTHBIC TTOJIsI:

Epsilon — HauMeHbIlIee OTAMYHOE OT HYJISI YMCIOBOE 3HAYCHUE,
KOTOpOE MOXET NMPUHUMATh TIepeMeHHasl 3aJaHHOIO TUIIA;

NaN — mpeacraBieHUe 3HAUEHMSI, KOTOPOE HE SIBJISIETCSl YMC-
JIOM, HampuMep, pe3yJbTaT BBIINOJIHEHUS ONepaluy MpU AeICHUN
HYJISI HA HYJIb;

Negativelnfinity — npeacTtaBieHue oTpulaTeIbHONM 6€CKOHEUHO-
CTU, HaIpUMep, TIPU ASJICHUN OTPULIATSIIHHOTO YMCIa Ha HYJIb,

PositiveInfinity — mpencTaBieHe TTOJOXUTEIbHON 0€6CKOHEYHO-
CTU, HallpuMep, NIPpU JASJICHUU MOJOXUTEIbHOIO YKciia Ha HYJb.

B cnenyronieii mporpaMme BhIBOISTCS 3HAUCHUSI TIEPEUNCIIEHHBIX
KOHCTaHT, OIpee/eHHbIX B KJIaccaX, COOTBETCTBYIOLIMX TUMaM int 1
double.

// 05_04.cs — KoHCcTaHTbI 1 npegesibHble 3Ha4YeHns
using System;
class Program
{
static void Main()
{
Console.WriteLine("int.MinValue = " + int.MinValue);
Console.WriteLine("int. MaxValue = " + int. MaxValue);
Console.WriteLine("double.MinValue = " +
double.MinValue);
Console.WriteLine("double.MaxValue = " + double.MaxValue);
Console.WriteLine("double.Epsilon = " + double.Epsilon);
Console.WriteLine("double.NaN = " + double.NaN);
Console.WriteLine("double.Positivelnfinity = "
+ double.Positivelnfinity);
Console.WriteLine("double.Negativelnfinity = "~
+ double.Negativelnfinity);
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double zero = 0.0, value = 2.7172;
Console.WriteLine("value/zero = " + value / zero);
Console.WriteLine("0.0/zero = " + 0.0 / zero);

}

PG3YJ'[I)T8.TBI BbITTIOJTHCHMU A

int.MinValue = -2147483648

int. MaxValue = 2147483647

double.MinValue = -1,79769313486232E+308
double.MaxValue = 1,79769313486232E+308
double.Epsilon = 4,94065645841247E-324
double.NaN = NaN

double.Positivelnfinity = 6eckoHe4HOCTb
double.Negativelnfinity = -6eckoHe4YHOCTb
value/zero = 6eCKOHe4YHOCTb

0.0/zero = NaN

KOHmpOﬂbele 80ripochbI

1. HazoBure nBe ocHoBHBIE yacTu TutatopMel .NET Framework.

2. Yto takoe CIL(Common Intermediate Language)?

3. YkaxuTe HazHayeHUE 00l1Ies13bIK0oBOH crienudukanum CLS —
Common Language Specification?

4. Kakue 4jieHbl MOTYT TIPUCYTCTBOBATh B KJIacCe B COOTBETCTBU
¢ TpeboBaHMAMM ob1Ieit cructemMbl TUIoB CTS?

5. Kakyto ¢yHKIIMOHaNBHOCTh obecreunBaeT Kiaacc Object o0bek-
TaM BceX TUMOB si3bika C# ?

6. INpuBenute HazBauus TuoB CTS, KoTopwie MpeacTaBiIeHbl B
sa3bike C# 0a30BBIMU TUIIAaMU, HaripuMep, double.

7. Kakue 6a3oBbie TUIIHI s3bIKa C# He cooTrBeTcTBYIOT CLS?

8. HazoBute Tpu MeToAa, yHacHeAOBaHHbIE JIOOBIM TUIIOM SI3bI-
ka C# ot 6azoBoro kiacca Object?

9. OO6BsICHUTE BO3MOXHOCTU M OorpaHMuyeHust metoaa Parse().

10. O6BsicHUTE BO3MOXHOCTU MeToaa TryParse().

11. HazoBuTe 4ieHBl 0a30BBIX TUIIOB, ITO3BOJISIIONINE OLIEHUBATh
WX TIpeaeTbHbIe 3HAYCHMSI.
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OMNEPATOPbGI

6.1. O6wue cBegeHus o6 onepartopax

Ormepatopsl ONPEneIsTIOT ASHCTBUS U TTOPSIOK BHITIOTHEHUS e -
ctBuit B mporpamme. K neiictBusim B C# oTHecan oObsBICHMS (IeK-
Jlapalluu), UX YacTHBIA ciydyail — OObSIBICHUSI TEPEMEHHBIX.

B cTanpapre si3piKa MpuBeaeHa cieayolas Kjiaccudbukaius omne-
paTopoB:

» noMeudeHHbIH (labeled-statement);

» peknapupylomuii (declaration-statement);

e BCTpoeHHbI (embedded-statement).

CTaHaapT OTHOCHUT K BCTPOCHHBIM CJIEAYIOLIKME ONepPaTOpPhI:

e oOnok (block);

e IIycTOI omeparop (empty - statement);

e omepatop-BhIpaxeHue (expression - statement);

e omeparop BbIOOpa (selection - statement);

e ormeparop LukJia (iteration - statement);

» omepaTop Iepexona (jump - statement);

e oIepaTrop KOHTPOJIS 3a UCKIOYeHueM (try - statement);

e KOHTpOJb 3a nepenojHeHueM (checked - statement);

e OTMEHa KOHTpOJIAI 3a nepenonHeHueM (unchecked - statement);

 ormepaTtop NMpocTpaHCTBa UMEH (using - statement);

« ormeparop 0sokupoBkKu 1otoka (lock - statement);

e uTepauuu 1o kosuiekuuu (yield - statement).

B 3T0i1 T71aBe MBI pacCMOTPUM Te OIEpPaTOPbI, IJII MTOHUMAaHUS
KOTOPBIX HEe TpeOyeTcsl U3ydyeHUsT MEXaHU3MOB, OTJIMYAIOIINX SI3BIK
C# oT ero mpeallecTBEeHHUKOB.

Kaxnplii oniepatop si3bika C#, kpome 010Ka, 3aKaHUYMBAETCS pa3-
NeJITEIEM «TOUKa ¢ 3arsToi». JItoboe BbIpakeHue, ociae KOTOporo
MOCTaBJIEH CUMBOJI «TOYKA C 3aISITO», BOCIIPUHUMAETCSI KOMITUJISI-
TOPOM KakK OTAeabHBIN onepaTtop. (MckioueHne cocTaBiIsiOT BhIpa-
>KEeHUs, BXOISIINE B 3ar0JI0BOK InKia for.)

YacTto omepaTop-BbIpaxkeHNE CIYKUT UIST BBI30Ba (DYHKIIUU, He
BO3Bpalllalouleid B TOYKY BbI30Ba HUKAKOro 3HaueHus. Eie yaiie
OIepaTop-BbIPAXXEHUE — ITO HE BbI30B (DYHKIIMHU, a BbIpaXXeHME C
ornepaiyeil nmprucBauBaHusi. O0paTuTe BHUMaHKE, YTO B s3biKe C#
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OTCYTCTBYET OTAEJbHBIN omepaTop NpucBauBaHus. OrepaTtop Mpu-
CBaMBaHUS BCErO-HABCETO SIBJSIETCS YACTHBIM CJIydyaeM oIlepaTopa-
BhIpaxkKeHus (C ornepanueil IprucBauBaHUs).

CrneuuanbHbIM CIyYaeM olepaTopa CIYXUT IycTolt oneparop. OH
MPEACTABISIETCSI CUMBOJIOM «TOUKa C 3aIlSITOi», Tepell KOTOPbIM HET
HUKAKOTO BBIPAXKEHMS WM HE3aBEPIIEHHOTO Pa3leUTeIeM TOYKa C
3anaroi oneparopa. I[lycToit orepaTop He MpeaycMaTpUBaeT BBITON -
HEHUST HUKAaKuX AecTBUi. OH UCTIOIB3YeTCs TaM, Tl CUHTAKCUC SI3bIKA
paspeliaeT MpUCyTCTBUE OIepaTopa, a Mo CMBICTY MPOrpaMMbl HUKA-
KWe IeHCTBHUS HE MOJDKHBI BHIMIOJMHATHCS. IlycToii orepaTop mHOTAa
HCIIOJIb3YEeTCS B KAYECTBE TeJja IIMKJIA, KOTIa BCe IIUKINIESCKU BBITION -
HsIeMble NeHCTBUS ONpeAeSieHbl B 3ar0JIOBKE LIMKIIA.

6.2. MeTkn 1 onepartop 6e3ycrnoBHOro
nepexopa

Ilepen KaxkabIM OEpPaTOPOM MOXKET OBITh ITOMEIleHa MeTKa, OT-
nessieMasl OT oleparopa IBOeToYMeM. B KauecTBe METKU MCHOJIb3Y-
€TCSI MIPOM3BOJILHO BEIOPAHHBII TTPOTPaMMUCTOM YHUKAJIbHBIN MIEH-
tudukatop. [IpuMep moMeyeHHOro omnepaTopa:

ABC: x=4 +x * 3;

Kaxk yxe cka3zaHo, 0OOBSIBACHUS, IIOCJIE KOTOPHIX ITOMEILIEH CUM-
BOJI «TOYKA C 3asITOl», CYMTAlOTCS ornepartopamu. [loatomy nepen
HUMM TaKK€ MOTYT ITOMEIIAThCsI METKU:

metka: int z = 0, d = 4; // MeTka nepen ob6baB/eHUEeM

C ITOMOIIIBIO TTYCTOTO oIlepaTopa (Mmepea KOTOPhIM UMEeT IIpaBo
CTOSITh METKA) METKM MOXKHO pa3MellaThb BO BCEX TOYKAX IPOrpaM-
MBI, TJ€ CUHTaKCHC pa3pellaeT UCII0Ib30BaTh OIEePaTOPHI.

T'oBOpst 0 TOMEYEHHBIX OIepaTopax M MeTKaX, YMECTHO BBECTHU
omneparop 6e3yCI0BHOIO Mepexoaa:

goto meTka;

C TIOMOIIIBIO 3TOr0 oIepaTopa obecIeunBaeTcsl 0e3yCIIOBHBIM
mmepexon K TOMYy MeCTy B IIpOrpaMMe, Ie pa3MellleHa METKa, MC-
MOJIb30BaHHAas MOCJIe CIyxKeOHoro ciaoBa goto. Hampumep, oneparop

goto ABC;
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nmepenacT ymnpaBJIeHUE TNPHUBEIEHHOMY BBIIIE OIMEpPaTopy
ABC:x=4+x*3;

B coBpeMeHHOM IIporpaMMHUpOBaHMU ONEpaTop O0€3yCIOBHOIO
repexoa UCIOIb3yeTCs JOCTATOYHO PEIKO, HO B HEKOTOPHIX CIyJa-
SIX OH MOXET 0Ka3aThCs BeChMa IOJIE3HBIM.

Ilepexon K MeTKe BO3MOXEH B OOILEM CIydyae He U3 BCEX TOUeK
mporpaMMbl. BaxkHo, rme pa3mellieHa MeTKa, U TIe HaXOIUTCS OIle-
parop mepexonma. B cBSI3M ¢ CYIIECTBYIOIIMMU OTpaHUYECHUSIMU Ha
BBITIOJIHEHHE TIEPEXOIOB HYKHO TTO3HAKOMUTLCS C MIOHATUEM OJIOKA.

baok — 3aknioueHHas1 B pUTrypHble CKOOKM MOCIe10BATEIbHOCTD
oreparopoB. Cpeau 3TUX OMEepaTOpOB MOTYT MPUCYTCTBOBATH OIIE-
paTophl 00bsIBIEeHMIA. B O0Ke J10KaNInM30BaHEL BCe OOBSIBICHHBIE B
HeM OOBEKThI, B TOM unciie U MeTKU. CMHTAaKCUYECKU OJIOK SIBJISIET-
Cs1 OTIeJIbHBIM omepaTopoM. OnHAKo, 0JI0K He TpeOyeTcs 3aBepllaTh
TOYKOMH c 3amaToil. s 6j10Ka orpaHUYUTEIeM CIYKUT 3aKphIBaIO-
masa gurypHas ckooka. BHyTpu 0j10Ka KaXXmblii orepaTtop HOKEH
OKAHYMBAThCSI TOUKOH ¢ 3arsiToii. Ilpumephl 0J10KOB:

{ int a; char b = "0’"; a = (int)b; }
{ func(z + 1.0, 22); e =4 *x - 1; }

T'oBopst 0 Gy0KaX, HY:KHO OHUMATh IIpaBuja OIpeaeaeHus 00-
JIACTU AEWCTBUSI UMEH U OrpaHMYEeHU BUTUMOCTH 00BheKTOB. Paspe-
LIIEHO BJIOKEHUE OJIOKOB, IPUYEM Ha IIYOMHY BIOXKEHUST CUHTAKCUC
He HakJIampIBaeT orpaHndeHuii. O Bxoje B OJIOK CTOUT CKa3aTh yXKe
ceiiyac — 3aIpelleHo U3BHE NepeXoanuTh K BHYTPEHHMM OIlepaTopam
6s10Ka.

TeMm caMbIM METKM BHYTPH 0JI0OKA HETOCTMIKUMBI IUISI OTlepaTopa
nepexoja, pasMelEHHOTo BHe 0yioka. B To Xe BpeMs1, IJId oIeparo-
pa Iepexona, pa3MEeIIEHHOIO BHYTpU OJI0Ka, paspelléH Iepexon K
METKe BHe OJIoka.

6.3. YcnoBHbIN onepaTtop
(BeTBRNEHUN)

K omepaTopaM BeIOOpa, Ha3bIBa€MBIM OIlepaTOpaMU BETBJICHUIA,
OTHOCHT: ycaoBHbII omnepatop (if...else) u nepekmouarens (switch).
Kaxnmprit 13 HUX CITYKUT IUIsSI BBIOOpA «ITyTH» BHITIOJIHEHUS IIPOTpaM-
MBI (0 mepeKirouaresie cM. § 6.6).

CuHTaKCHC YCIIOBHOTO OTIepaTopa:
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if (norn4yeckoe BbipaxeHune) oneparop_1
else oneparop_2

Jlornueckoe BbIpaXkKeHUE WHOTIA HA3bIBAIOT MIPOBEPSIEMBIM YCIIO-
BueM. Eciiu tornyeckoe BolpaxkeHUE paBHO true, BHITIOIHSETCS onepa-
mop_ 1. B mpoTUBHOM cily4yae, KOorna BeIpaxkeHue paBHO false, BBITION-
HsIeTCsT onepamop_2. B KadecTBe OIepaToOpOB, BXOMSIINX B YCIOBHBIN
orneparop, HeJb3sl UCMOJb30BaTh 00bsBIeHUsI. OOHAKO, 31eCh MOIYT
OBITb OJIOKU Y B HUX JOMYCTUMBbI 00bsiBIeHUs. [Iprmepsl:

if (x > 0) { double x=-4; f(x * 2); }
else { int i = 2; double x = i*i; f(x); }

IIpu ncnonmb30BaHUM GJIIOKOB HEJb3ST 3a0BIBATH O JIOKATW3AIIUH
oIpeZieNIsieMBIX B 0JIOKe 00beKTOB. Hampumep, ommbouna OyaeT Ta-
Kasi KOHCTPYKIIVS:

if(G>0) {inti;i=2"*j;} elsei=-j;

3aech mpeamnosaraeTcs, 4To rnepeMeHHas j onpeneaeHa U MUMeeT
KOHKpeTHoe 3HaueHue. Omurobka B TOM, UTO NepeMeHHas i JOKaIu-
30BaHa B 0JIOKE M HE CYIIECTBYeT BHe OJIOKa.

HonyctuMa cokpailieHHas (popMa YCJIOBHOTO orepaTopa, B KO-
TOPOIl OTCYTCTBYET else u onepatop_2. B aToM ciiyyae npu JIOXHO-

CTU TPOBEPSIEMOIO YCJIOBUSI HUKAaKHWE AEHCTBUS HE BBIMOJHSIIOTCS.
IIpumep:

if (a<0)a=-a;

Onepamop 1 v onepamop_2 MOTYT OBbITb YCIIOBHBIMU, YTO TTO3BO-
JISeT OPraHu30BaTh ILEMOUYKY IMPOBEPOK YCIOBUI JIFOOOM TITyOMHBI
BJIOXKEHHOCTH. B 3TuX 1Ienmoukax KaXXablil U3 YCIOBHBIX OIIEPATOPOB
(rocie TIpoBePsIEMOrO YCJIOBUS U IMocie else) MoXeT ObITh KaK I0JI-
HBIM YCJIOBHBIM, TaK M MMETh COKpallleHHYI0 ¢dopmy 3anucu. [lpu
5TOM MOTYT BO3HUKATh OIIMOKM HEOMHO3HAYHOTO COMOCTaBIeHUs if
n else. CuHTaKCUC S3bIKa TIPEAIOJIaTaeT, UTO MPU BIOXKEHUIX yC-
JIOBHBIX OTIEpaTOPOB Kaxkaoe else COOTBETCTBYeT OimkaiillieMy K HeMy
npeaiiecTBytolieMy if.

B xauecTBe mpuMepa BIOXEHUS YCIOBHBLIX ONEpPaTOPOB IpUBE-
JI€M (pparMeHT mporpaMMbl, B KOTOPOM MepeMeHHOM result HeoOxo-
JUMO TIPUCBOUTH MAKCUMAaJIbHOE U3 TPEX 3HAYEHUM MEPEMEHHBIX X,
y, z. (OOBsIBIIEHME M MHULIMAIM3ALMS IEpEMEHHBIX ONYIIEHEI.)
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if (x<y)
if (y<z) result = z;
else result = y;
else
if (x<z) result = z;
else result = x;

B Texcte coorBercTBUE if U else TTOKa3aHO ¢ TTOMOIIBIO OTCTYIIOB.

6.4. OnepaTopbl LUKNa

OrmepaTophl LIMKJIA 3aJal0T MHOTOKPAaTHOE MCIIOJIHEHUE OIlepa-
TOPOB Tena HuKia. B s3bike C# omnpeaesieHbl YeThIPE Pa3HBIX OIepa-
TOpa LIMKJIA.

Hwuki ¢ nmpemyciioBUeM:

while (Bbipa>keHne-ycsioBue)
Teno_uunkna

LIvKiI ¢ TToCTyCIIOBHEM:

do
Teno_uunkna
while (Bbipa>xeHne-ycsoBue);

ITapameTpuyeckuii HUKI (LMK OOLLIEro BUIA):

for (nHnunannsarop_uunkna;
BbIpa>keHue-yCcJI0Bue; 3aBepLIaioljee_BbipaXxeHue)
Tes1I0_uunkna

IHuka nmepebopa 3JIeMEHTOB MAaCCHBa MM KOJUIEKLIVN:

foreach (tun ngeHTndukarop in BeipaxkeHue )
TeJs10 unkna

while, do, for, foreach, in — ciyXeOHBIEe cl10Ba, IIpUMEHSIEMbIE
TOJBKO IUIs1 co3naHus nukioB. Omnepatop foreach Gymer paccMoTpeH
MpU U3yYeHUU MAcCUBOB (TJiaBa 7). A Temepb pacCMOTPUM OCTaJlb-
HbIE UMKIbI U UX DJIEMEHTHI.

Teao _yukaa He MOXKET ObITb OOBSBICHUEM. DTO JIMOO OTIEIb-
HBIH (B TOM YMCJIe IIYCTOI) OIlepaToOp, KOTOPHIM BCErma 3aBepliaeTcs
TOUYKOW C 3aIsiTOi, MO0 OJIOK. Bbipascerue-yciosue, NCTIONIb3yeMOE
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B IIEPBBIX TPEX OIepaToOpax — 3TO JOTUYECKOE BBIpaXKeHUE, OTpee-
JISTIOIee YCIOBUE MPOMOJIKEHUS BBITIOJHEHMS UTepaldil (ecau ero
3HaueHue true). [IpekpallieHre BBITOJIHEHUS LIMKJIa BO3MOXHO B CJie-
IYIOIIUX CIyvasx:

 JnoxHoe (false) 3HaueHMe TPOBEPSIEMOTO BBIPAXKEHMSI-YCIIOBUS,

+ BBINOJIHEHHUE B TeJie IIMKJIAa ollepaTopa Iepeaadn yIpaBlIeHUs
(break, goto, return).

ITocnenHiolo M3 yKazaHHBIX BO3MOXHOCTEH MPOUJITIOCTPUPYEM
YyTh MO3Xe, paccMaTpuBasi 0COOEHHOCTH ONePaTOpPOB Mepenayn yii-
paBJIeHUSI.

Onepartop while (orepatop «OBTOPSITh, TOKA UCTUHHO YCJIOBUE»)
Ha3bIBAETCsl ONEPaTOPOM yukaa ¢ npedyciosuem. Ilpu BXxone B LIUKI
BBIUMCIISIETCS BhIpaXXKeHue-yciaoBue. Ecau ero 3HayeHue MCTUHHO,
TO BBITIOJIHSIETCS TEJIO ITMKJIA. 3aTeM BBIYMCICHUE BBIPAKEHUSI-YC-
JIOBUSI M BBITIOJIHEHKWE OMNEPaTOPOB Tesla_IMKJIa MOBTOPSIOTCS IOC-
JIeAoBaTEIbHO, MOKa 3HAUY€HWE BBIPAKEHUSI-YCJIOBUSI OCTAETCSl UC-
TUHHBIM 1 HET SIBHOM Tlepenayy yrpaBieHM 3a Ipeaesibl Teja IIMKIIa.

OnepatopoM while y1o6HO MoJib30BaThCS JIS TIPOCMOTpa TocJe-
JIOBaTEJIbHOCTEM, €C/IM B KOHIIE KaXI0i U3 HUX HAXOMUTCS 3apaHee
W3BECTHBIN MPU3HAK.

B kauecTBe npoBepsieMOro BhIpakeHUSI-YCJIOBUS B LIMKJIAX YaCTO
HCIIONIB3YIOTCS OTHOLIIEHHU. Harpumep, ciemyrolias mocjaeaoBaTesb-
HOCTb OIIEpaTOpPOB BBIUMCIISIET CYMMY KBaapaToB IepBbIXx K HaTy-
pajibHBIX Yuces (YWIEHOB HaTypaJbHOIO psiaa):

inti = 0; // CHETYNK

int s = 0; // byaywas cymma

while (i ++< K) //LUukn BelYncsieHusi CyMmmbl
s+=i*i;

ToJBKO MPU U3MEHEHUU OIIEPAHAIOB BbIPAXKCHUSI-YCIOBUS MOXK-
HO M30exXaTh 3aluKiIvBaHus. [109TOMy, UCIIONb3Ysl ONEePaToOp LIMK-
Jla, HeOOXOAMMO CJICIWTh 3a TEM, YTOOBI ONEpaTophl Teja ITMKIIa
BO3IEMCTBOBAIN Ha BhIpakeHHME-YCIOBHE, MO0 OHO €Ille KaKUM-TO
00pa3oM IOJKHO M3MEHSIThCS BO BpeMs BhlumcieHuii. Hampumep,
MOTYT U3MEHSIThCSI OIIEPaHIbl BEIPAXKEHUSI-YCIOBUS. YacTo IS 3TUX
1eJieil UCTIONb3YIOT YHApHBIe onepanuu ++ 1 --. B KkauecTBe mpu-
Mepa UCIToIb30BaHMs omnieparopa while paccmMorpuM mporpammy, Ko-
TOpas IpeaiaraeT Mojib30BaTe/ll0 BBECTH TEKCTOBYIO MH(MOpPMAIIUIO
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(Henmyctyto cTpoky). Eciu nonbs3oBatens HaxkxuMaeT ENTER, He BBens
HUKaKUX JaHHBIX, TO MpeajoxeHue «BBecTu JaHHbIe» MOBTOPSIETCSI.

// 06_01.cs — unkn c npegycsoBuem
using System;
class Program
{
static void Main()
{
string name = "";
while (name == "")
{
Console.Write("Beseaunte nms: ");
name = Console.ReadLine();

Pe 3YyJbTAaT BLITTOJITHCHUA ITPOrpaMMbl:

Beegute nma:<ENTER>
Beegute nma:<ENTER>
Beegute uma: Rem<ENTER>

B manHO#1 mporpaMme mpenjiaraeTcsl BBeCTH MMs M BBeIEHHast
CTpOKa, MpeACcTaBiseMas ITIepeMEHHOI name, CpaBHUBAETCS C ITyC-
Tol cTpokoii. [IpoBepka KOPPEKTHOCTH BBEIEHHBIX TaHHBIX B pe-
aJTBHBIX MIPOrpaMMax MOXKET OBITh Topa3no 6osee ciaoxHoit. Ho 06-
1Iast cxeMa MpUMEHEHUS oIlepaTopa LMKJja OyIeT MPUTOJHA U B OTUX
6oJree CIOXHBIX ciaydasx. LIMKi He mpekpaliaeTcs, moka He OymyT
BBEJEHBI MIPaBUJIbHBIE (IO CMBICIY 3aJa4i) JaHHBIE.

Onepamop do (oriepaTop «IIOBTOPSITH») HA3BIBAETCS OIEPATOPOM
uuraa ¢ nocmycaosuem. OH UMeET CIEAYIOIINIA BULI;

do
Tes1I0_uunkna
while (Bbipa>keHne-ycsoBue);

IIpu Bxome B LMKJI dO C MOCTYCJIOBUEM TEJO_ LIMKJIA XOTS ObI
OIMH pa3 0053aTeIbHO BBITTOTHSIETCS. 3aTeM BBIUMCIISIETCS BBIpaXkKe-
HUe-yCJIOBUE U, €CJIU €T0 3HaUeHKe paBHO true, BHOBb BBIITOJIHSIETCS
meno_yuxaa. IIpu 06paboTKe HEKOTOPBIX MOCIEA0BATEeIbHOCTEM IIpU-
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MEHEHHE IIMKJIa C TTOCTYCIOBUEM OKa3bIBaeTCs yaoOHee, YeM LHMKIIa
C IIpenycioBrMeM. DTO ObIBAET B TEX CIyYasix, KOraa 00paboTKy HY>KHO
3aKaHYMBAaTh HE Tepe, a Toce TMOSBIESHUSI KOHIIEBOTO MpU3HaKa.

K BhIpaxkeHuto-ycnoBuio B 1ukiae do TpeOoOBaHUS T€ Xe, UYTO U
s uvkia while — oHO TOKHO M3MEHSITBCS MpPU UTEpaLUSIX 10O
3a CYET OIepaTopOB Teja IIMKIIA, JUOO0 IMPH BRIYMCICHUSIX 3HAUCHUS
BbIpaKEHUSI-yCIOBUSI.

B nipenpinyineit mporpaMme UK € TIPEAYCIOBAEM MOXHO 3aMe-
HUTb TAaKUM LIMKJIOM C ITOCTYCJIOBUEM:

do
{ Console.Write ("Beegute nms:");

name = Console.ReadLine();}
while (name=="");

Onepamop napamempuueckoeo yukaa for WIN yuka oduweeo euda
uMeeT popmar:

for (nHnUnann3arop_uunkna;
BbipakeHue_ycJioBue;
3aBepLuaioujee_BbipaXKeHue)
Tes10_uunkna

HHnuyuasuzamop _yuxaa — BeIpakeHUE WIN OIpeaeIeHue 00beK-
TOB OHOTO TUIa. OOBIYHO 31€Ch ONPEAECSIIOTCS U UHULIMATU3UPY-
IOTCSI HEKMe TapaMeTphl Iukia. O0patuM BHUMaHUE, YTO 3TU Ma-
paMeTpbl JOJDKHBI ObITh TOJIBKO OJHOTO TUIa. Ecium B KauecTse
VHHUIIMAIM3aTopa_IIMKJIa UCIIOJIb3YeTCs He ONpeaesieHne, a BbIpa-
JKEHUE, TO yYalle BCEero ero omepaHibl pasiaeieHbl 3amsThiMU. Bce
BBIPAXKECHMSI, BXOISIIME B WHUIMAIU3ATOP LIMKJA, BBIYMCISIOTCS
TOJIBKO OIIMH pa3 MpHY BXOJ€ B INKJI. MHUILIMANIN3aTOp 1LMKJIA B IIUKIIE
for Bcerma 3aBepluaeTcsl TOUKOW € 3amsTOM, T.€. OTAEISIETCS 3TUM
pasnenuTesieM OT MOCIEAYIONIETO 8bipaAdiCeHUsi-ycA08Us, KOTOPOE TaK-
K€ 3aBepliaeTcs Toukol ¢ 3amsitoil. Jaxe mpu orcyrctBuu for B
LIUKJIe WHUIIMAJIN3aTopa_IMKJIa, BHIpaXKeHUSI-YCIOBUS 1 3aBeplia-
IOIIETO_ BBIPAXKEHMS Pa3eIIIoIe NX CUMBOJIBI «TOYKA C 3aISTOM»
Bcerga npucyTcTByloT. To ecTh B 3arosioBke 1ukJja for Bcerna nme-
I0TCS JIBa CUMBOJIA ';'.

Buoipancenue-ycaogue takoe xe, kak 1 B 1ykiax while u do. Eciu
OHO paBHO false, TO BBHITTOTHEHME IIUKJIA TpeKpalaeTcs. B ciydae
OTCYTCTBMS BBIPAKEHUSI-YCIIOBUS CIEOYIONINI 32 HUM pa3iesINTellb
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«TOUKa C 3aIsIToi» COXpaHseTCsI, M TIpeAroaaraeTcs, YTo 3HaUeHUe
BbIpakK€HUsI_YCJIOBUS BCETAa UCTUHHO.

Sasepuarouwee_svipancenue (B uukie for) — goctaroyHo yacTo
MPECTaBIIsIeT COOOM IOCIENOBATEIbHOCTD CKAISIPHBIX BBHIPAXKEHUH,
pasnesieHHbIX 3aMsITBIMU. DTU BbIpAa’KEHUST BBIYUCIISIIOTCS Ha KaX IO
UTEpaLMU TTOCJIE BHIMOJHEHMST ONEpaTOPOB Tesa LUKJIa, TO €CTh Me-
pen ciaenyrllel MpOBEPKON BhIPAXEHMSI-YCIOBUS.

Teno_uukna, Kak yxe CKazaHO, MOXET ObITb OJIOKOM, OTHE/b-
HBIM ONEPaTOPOM M MYCThIM orepatopoM. OnpeeieHHbIe B UHULIM -
ajM3aTope LIMKJIAa OOBEKTHI CYIIECTBYIOT TOJIKO B 3ar0JIOBKE U B TEJIe
uukia. Eciu pe3ynabTaThl BBIMOJHEHUSI LIMKJIA HYXHBI TOCJE €ro
OKOHYaHMs, TO UX HYXHO COXPaHSITb BO BHEIIHMX OTHOCUTEIbHO
LIMKJ1a 0ObeKTaX.

B crnenyrouieit mporpaMMe MCHOJIb30BaHbI TPU (DOPMBI ONEpaTo-
pa for. B kaxxaoM 13 IUKJIOB pelIaeTcs OJHa U Ta XKe 3a1a4ya CYMMM-
pOBaHUS KBaApaTOB IMEPBBIX K WIEHOB HATypaJbHOTO psla:

// 06_02.cs — napameTpudeckuii umkn (UnMkn obwero suga).
using System;
class Program
{
static void Main()
{
intk=3,s=0,i=1;
for (; i <= k; i++)

s+=i*i;
Console.WriteLine("Cymma = " + s);
s=0k=4; // HavyanbHble 3Ha4YeHus s, k.

for (intj=0;j<k;)
s += +H *j;
Console.WriteLine("Cymma = " + s);
for (i=0,s=0,k=5;i<=k;s+=i*i, it+);
Console.WriteLine("Cymma = " + s);

Pe 3YyJbTAaT BLIITOJTHCHUA ITPOrpaMMbl:

Cymma = 14
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Cymma = 30
Cymma = 55

Bce mepeMeHHbBIe B TIEpBOM LIMKJIE BHEIITHUE, OTCYTCTBYET MHU-
LIMaanM3aTop LIMKIIA, B 3aBepIIalOIeM BBIpAasKEHUN 3ar0JIOBKa M3Me-
HseTcs mapameTp LMKia i. Ilociae BBIMOJNHEHMS IIUKJIA pe3yabTaT
coXpaHseTcs B TIepeMEeHHOM s 1 BRIBoAUTCS. [lepen BTOpbIM IIMKIOM
S OOHyJIsIeTCs, a IlepeMeHHo#l k mpucBanBaeTcs 3HauyeHue 4. MHu-
LIMaJIM3aTOp BTOPOTO LIMKJIA OIpeaeIseT JOKAJIU30BaHHYIO B IIUKIIE
nepeMeHHy1o j. B 3arosoBke OTCYTCTBYeT 3aBepllalollee BbIpaxke-
HUE, a mapaMeTp LIMKJIa j U3MEHsIeTCsI B ero Tejie (BHE 3arojioBKa).
MHumranmn3atop TpeThero IUKiIa — BhIpaXKeHUe, OoTiepaHIbl KOTOPO-
ro pasmeseHbl 3alsThIMM. B 3TOM BBIpaKeHUM TTOATOTaBIMBAETCS
BBITIOJIHEHHE LIMKJIA — OOHYJISIIOTCS 3HAYEHMS i U S, ¥ TIPUCBANBAET-
cs 3HaueHue S nepeMeHHOM k. OcTajabHOE OOIKHO OBITH ITOHSTHO.

HTak, elle pa3 mpociaenuM IOCIeI0BaTeIbHOCTh BBITTOJTHEHUS
nukia for. OnpenensroTcs 1 UHULIMHAPYIOTCS OOBEKTHI, TO €CTh BbI-
YUCJISIETCS BhIpaXKEHUE MHULIMAIM3aTopa LIMKa. Beruucisercs 3Ha-
YeHHe BbIpaXeHUs-ycaoBUs. Eciu oHO paBHO true, BBIMOJHSIOTCS
oIepaTopsl Tejaa_ IIMKIIA. 3aTeM BBIYMCISIETCS 3aBeplalolee BhIpa-
>KeHWEe, BHOBb BBIYMCIISCTCS BBIpaXXEHUE-YCIOBUE, U TPOBEPSIETCS
ero 3HaueHue. Jlajgee liernouyka aeiicTBuii moBTopsercsa. OmnepaTropy
for MOXXeT OBITH MMOCTABJICH B COOTBETCTBUE CIICIYIOIINIA OJIOK:

{

VHUUnann3aTop_uunkna;

while (BbipaxxeHne-ycnosue) {
oreparopbi_Tesia_uuvknia
3aBepLuamoLyee_BblipaXXxeHne;

}

ITpu BEITTOTHeHNUM 1TMKJIIA for BeIpakeHWEe-yCIOBAE MOXET M3Me-
HSTBCS TUOO TIPH BEIYMCIICHUN €T0 3HAYEHUI, JIM0OO O JeCTBUEM
OITepaToOpOB Tejia IIMKJIA, TUOO0 IO AeHCTBUEM 3aBEPIIAIONIETO BhI-
paxkeHus1. Ecim BeIpaxkeHWe-yCIOBHe He M3MEHSIETCS JIMOO OTCYT-
CTBYET, TO INKJI OecKoHedeH. Cleayommuii onepaTop obecreunBaeT
GeCKOHEYHOE BHITIOJTHEHHE ITyCTOTO OllepaTopa:

for( ; ;); // BeckoHe4HbIli LNk
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PaspenieHO U 1IMPOKO MCHONB3YETCS BJIOXKEHUE JTIOOBIX LIMKIOB
B JIIOObIE LIMKJIBIL.

YTo6Bl MPOMJUTIOCTPUPOBATh BO3MOXHOCTH LIMKJIOB U TI0KA3aTh
elll€ HeCKOJIbKO MpUéMOB ITporpaMMmupoBaHust Ha C# , paccMOTpuUM
3a7a4y 00 OlLIEHKE MAIlIMHHOTO HYJISI OTHOCUTEIBHO 3aJJaHHOTO YMC-
JIOBOTO 3HAYCHUSI.

B npenpiayiieii rase, NOCBSIIIEHHOM CBSI3HM TUIIOB SI3bIKA C KJ1aC-
camu .NET Framework, Mbl y3HaaM, 4TO JJISI KJIACCOB BEIECTBEH-
HBIX YKCeJ BBEACHO KOHCTAaHTHOE cTaTuueckoe moJjie Epsilon, 3Ha-
YyeHUe KOTOPOro — HauWMeHbllee OTIMYHOE OT HYJS 3HaueHwue,
KOTOpOE MOXET MPUHUMATh NepeMeHHasl 3aJJaHHOI0 BEIECTBEHHO-
ro tumna. IIpu pelieHMM BHIYMCIUTEILHBIX 3a1a4 MHOTAA TpebyeTcs
KCIIOJIb30BaTh HE MUHUMAJIbHO JOIMYCTUMBbIE 3HAUYCHUS BEllECTBEH-
HBIX YHMCeJ, a YMCJIO, KOTOPOoe MPeHeOpexkKMO MaJlo OTHOCUTEJIbHO
JPYTroro 4ucia, IpUHSTOro 3a 6azoBoe. MHoOrma 3To Majoe 4YMCJIo
Ha3bIBalOT MALLIMHHBIM HYJEM, OTHOCUTEIBbHO 0a30BOIl BEJIUUMHBI.

Wnmoctpupys npuMeHeHne OoIepaTopoB LIUKJIA, HAIIUIIEM PO~
rpaMMy, MO3BOJISIOLIYIO OLIEHUTb MAllWMHHBIA HYJb OTHOCUTEJIBHO
BBOAMMOTO I10JIb30BaTelIeM 3HAUCHUSI.

/ 06_03.cs — UuKAbl N MaLUNHHbIVA HYJb.
using System;
class Program
{
static void Main()
{
double real, estimate, zero;
do
Console.Write("BBegute rnoJsioxXnTesibHoe 4Yucso: ”);
while (!double.TryParse(Console.ReadLine(),
out real)||real <= 0);
for (estimate = 0, zero = real; estimate != real; zero /= 2.0)
estimate = real + zero;
Console.WriteLine("MaLwunHHbIi HyNb: " + zero);

Pe 3YyJbTAaT BLIITOJITHCHMUA ITPOrpaMMbl:

Beegute nonoxwurtenbHoe Yucno: -16<ENTER>
Beegute nonoxurenbHoe 4ucno: asaauarb<ENTER>
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BBegunre nonoxurensHoe yncno: 23<ENTER>
MawunHHbif Hynb: 6,38378239159465E-16

B mporpamMe nBa nukia. Lukia ¢ mocTyclioBUEeM CIAYXMUT ISt
«Ha0JII0ICHUST» 32 MPAaBWILHOCThIO BBOJIA KCXOAHOIO YHCJIOBOTO 3HAa-
yeHus. OT mosb3oBaTtesisi TpeOyeTcsl, YTOObI OH BBEJ MOJOXUTEIb-
Hoe uucino. Meton TryParse() kinacca double aHanu3upyer BBOAM-
MYIO TIOJIb30BaTeJIieM CTPOKY CHUMBOJIOB. Eclim oHa KOppEeKTHO
MIpeacTaBlIiseT BellleCTBEHHOe 4uciao, To MeTon TryParse() Bo3Bpa-
1IaeT 3HauyeHUe true M MpUCBauBaeT 3HAUYCHUE BBEACHHOIO 4YMCIa
apryMeHTy real. BeipaxkeHue ycinoBue uukiaa do (pasmelléHHOE B
ckobkax nocye while), ncrunno, ecnu meron TryParse() BepHET 3Ha-
yenue false wim 3HaueHune nmepemMeHHON real He TooxuTeabHOe. B
5TOM cCJIydyae LIMKJI MOBTOPSIETCS U IOJIb30BATEIb ITOBTOPHO BUIUT
npurianieHue «BBeanTe MOIOXUTETBHOE YUCIIO: ».

Kak ToibKo mojb3oBaTe/b BBEAET MOJOXHUTEIbHOE 3HAYCHUE
nepeMeHHOl real, HAUMHAET BBIMOJHSITLCS BTOpPO LMKI. B KoHIe
KaXXJI0W UTepaluy BABOE YMEHbIIAETCsl 3HAaUeHUE TIepeMEeHHON Zero.
LIvkn BeIOHSIETCS OO TeX MOP, IMoKa cymMMa 3HauyeHud real ¢ zero
He paBHA 3HaYeHMIO real. PaBeHCTBO JOoCTUTaeTcs B TOM cllydae, Koraa
3HAUEHME ZEero CTAHOBUTCS MPEHEOPEKUMO Majioli BEJIMYMHON OT-
HocuTenbHo real. Takum o6pa3omM, JOCTUTHYTOE 3HAYEHUE ZET0 MOXKHO
CUUTATh MALLIMHHBIM HYJEM OTHOCUTENbLHO real.

Pa3penieHo 1 MIMPOKO UCHOIbL3YETCS BIOXEHUE JIFOOBIX LIMKIOB
B JIIOOBIE LIUKIIBI, TO €CTh IIUKJI MOXET OBITh TEJIOM APYroTro LIMKIIA.
ITpuMephl TaKUX BIOXEHUI OYIyT MHOTOKPATHO PaCCMOTPEHBI IIpU
JajibHeMIIeM U3JIOKEHUM MaTepuaa.

6.5. OnepaTopbl Nnepeaayn ynpasneHus

Kpome omeparopa 6e3ycaoBHOro Irepexona (MHadYe — oIeparopa
6e3yCIIOBHOM TTepenayy yIIpaBIeHUs goto) K orepaTopaM repemadn
yIIpaBJieHUs OTHOCSIT. OITIepaTop BO3BpaTa M3 MeToIa return; orepa-
TOpP BBIXOIA M3 IIMKJIA WK TepeKirouaresis break; ormeparop mepexo-
Jla K ceaylolleil nTepalliy IMKIIa continue; orrepaTop MOCHUIKH MC-
kimoueHus: throw.

Ormepartop return MoapoOHO paccMOTPHM, Tepeias K MeTomaM
(pynkuusm). Oneparop throw TpedyeT xopolllero MOHUMaHUS Me-
XaHM3Ma reHepaluuyd U o0pabOTKU UCKIIOUEHMI, TI0O3TOMY 3HAKOM-
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CTBO C HHUM HYXHO OTJIOXHUTb. [lo3TOMY ceifyac ocTaHOBUMCS Ha
onepatopax break, continue u goto.

Onepamop break ciy>XuT IJis IPUHYAUTEIBHOTO BbIXOAA U3 1IUK-
J1a unu nepekiouatensi. OnpeaeneHre «IpUHYIUTEIbHbIN» MoTYep-
KHUBaeT 0e3yCcJIOBHOCTh mepexona. Hampumep, B ciyyae LIMKIa He
MPOBEPSIOTCS M HE PacCMaTPUBAIOTCS YCJIOBMS MAJbHEHIIEro Mpo-
nomkeHus utepauuii. Oneparop break mnpekpallaeT BBITTOJHEHUE
oreparopa LIMKJIa WIM MepeKarodaresiss U OCYILIECTBIsIET mepenavy
yrpasieHus (Iepexoi) K cleaylolleMy 3a [MKIOM WIM Mepekioya-
TenaeM omepaTtopy. I[Ipy 3TOM B OTJIMYUM OT Iepexofa ¢ IMOMOIIBIO
goto oreparop, K KOTOPOMY BBLITIOJIHSETCSI Tepenadya yIpaBIeHUs,
MOXeT ObITh He moMeueH. Omepatop break Henb3sl UCTONb30BATh
HUTIE, KpOMe LIUKJIOB U .

HeobxonumocTh B UCOJIb30BaHMM omieparopa break B Teyie LUk~
JIa BO3HMKAET, KOTa YCJIOBHS ITPONODKEHUST UTePaIluii HY>KHO TIPO-
BepsATh He B Havase utepauuu (Lukibl for, while), He B KoH1Ie UTe-
panuu (uukia do), a B cepenuHe Teja Lukiaa. B aTom ciiydae teno
LIMKJIA MOXET UMETh TaKyl0 CTPYKTYpY:

{ onepaTtopsi
if (ycnoBue) break;
oneparopsl

}

Hanpumep, eciau HavyaabHBIE 3HAYEHMS 1I€JIbIX IIEPEMEHHBIX i, j
TaKoBBI, YTO i < j, TO CHEAYIOIIMI IIMKJI OIpenessieT HauMeHbIIee
1ieJioe, He MEeHbIIIee UX CPEeIHEero apuMeTHIECKOTO:

while (i < j) {i++; if (i == j) break; j—;}

Hns i == 0, j == 3 pe3dyapTaT i == j == 2 JOCTUTraeTcs IIpu
BBIXOZIE U3 LIMKJIA C TTIOMOlIbI0 onepaTopa break. (3anuce i == j ==
2 He B TeKCTe MporpaMMbl O3HAYAET PaBEHCTBO 3HAYEHUI MepeMeH-
HBIX 1, j 1 KOHCTaHTHI 2.) g i == 0 u j == 2 pe3ynpTar i == j ==
1 OydeT moJiyyeH IpU €CTeCTBEHHOM 3aBeplLIeHUU IIUKJIA.

Kak yxe yrnmoMssHyTO, HIMKJIbl MOTYT ObITh MHOTOKPATHO BJIOXEH-
HbIMU. OJHAKO, ClelyeT MOMHUTb, YTO omneparop break mosposser
BBIATU TOJILKO M3 TOTO 1LIMKJa, B KOTOPOM OH pa3MelleH. [Ipn MHo-
TOKPaTHOM BJIOXKEHUHU LIMKIIOB oriepatop break He MOXeT BbI3BaTb
nepeaavy yrpaBjeHUs U3 CaMOro BHYTPEHHEro YpPOBHSI HEIOCpe.-
CTBEHHO Ha caMblii BHelIHMI. Hampumep, mpu pelieHuUd 3agadu
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MOMCKa B MaTPUIIE XOTS OBbI OMHOTO 3JIEMEHTA C 3aJaHHBIM 3HAYEHM -
€M, KoTJa LIMKJI Tiepebopa 3JIEeMEHTOB CTPOKHM BJIOXEH B IIMKJI TIepe-
06opa cTpok, yaoOHee MoJb30BaThcs He ornepaTopoMm break, a onepa-
TOpOM 0€3yCIOBHOM mepeaauyu yrnpapieHUs goto.

B xauectBe mpuMmepa, Korga Ipy BJIOXEHUU LIUMKIIOB LIEJIeC000-
pa3Ho npuMmeHeHUue oneparopa break, Ha30BEM 3a1auy BbIYMCIECHUS
MPOM3BENCHUM 3JIEMEHTOB OTIEIbHBIX CTPOK MaTPHUIIBL. 3amaya Tpe-
OyeT BIOXeHUs LUKI0B. Bo BHElIIHeEM BLIOMpPAETCsl ouepeaHast CTpo-
Ka, BO BHYTPEHHEM — BBIYMCIISIETCS MPOU3BENCHUE €€ DIeMEHTOB.
Breruncienue mpousBeneHUsT 3JEMEHTOB CTPOKHM MOXHO IIpepBaTh,
€CJIM OIH M3 COMHOXUTeNIei oKaxercs paBHBIM (. [1pu mosiBneHuu
B CTPOKE HYJIEBOTO BJIEMEHTa oIeparop break mpephIBaeT BHIIOIHE -
HUE TOJIbKO BHYTPEHHEIO 1IMKJIa, OAHAKO BHELIHUN LIMKJ Iepedopa
CTPOK BBITIOJTHUTCS JJISI BCEX CTPOK.

Onepamop 6e3yca06H020 nepexoda, KOTOPBIN MBI PacCMOTPEIN B
CBSI3M C METKaMU U TIepeKIioyaTeieM, UMeeT BUIL:

goto ngeHtnukarop;

IIe udeHmugpukamop — MM METKM OIIepaTopa, pacIliojoKeHHOTO B
TOH Xe (PYHKIIMH, TIIe UCIIOIB3YETCs OrepaTop 06e3yCIOBHOTO Iepe-
Xoza.

[MpunATasg B HacTOsIIee BpeMs TUCIUIUIMHA ITPOTpaMMUPOBa-
HUST PEKOMEHIYET JTMO0 BOBCE OTKA3aThCs OT oreparopa goto, T1ubo
CBECTH €ro IMpUMEHEHHEe K MUHUMYMY W CTPOTO TIPHUIACPXKUBATHCS
CJICIYIOIINX PEKOMEHIAIINIA:

e HE BXOIWTHh BHYTPh 0JIoKa u3BHe (KoMImisitop C# 3TOro He
MO3BOJIUT — COOOILIUT 00 OLIKNOKE);

e HE BXOIWTh BHYTPh YCIOBHOTO OIleparopa, T.c. He ImepeaaBaTh
yIIpaBJIeHUE oIlepaTopaM, pa3MelleHHBIM ITOC/Ie CIIY>KeOHBIX CIIOB if
win else;

e HE BXOIWMTh M3BHE BHYTPh Iepekimodarens (KoMmmwmisatop C#
CcOOOLIUT 00 o1IMOKe);

e He IepeaaBaTh yIpaBjiecHWe BHYTPh IIUKIIA.

CrenoBaHue TEePEYMCICHHBIM PEKOMEHIALMSIM TTO3BOJISIET MC-
KJTIOYMTHh BO3MOXHBIEC HEeXXelaTeIbHbIE TIOCJIEACTBUS OECCUCTEMHOTO
HCIIOJIb30BaHUsI ollepaTopa 0e3ycJIOBHOTO Iepexona. I[1omHOCThIO
OTKa3bIBaThCs OT OIeparopa goto Bps v cTouT. ECTh ciyyau, Kor-
Ja 3TOT oIlepaTop obecIieunBaeT HaubOOoJee TMPOCThie W IOHSATHBIC
pemieHust. OOUH W3 HUX — 3TO CHUTYyallMsI, KOTna HYXXHO BBIUTH M3
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HECKOJIbKMX BJIOXEHHBIX APYT B Apyra LUKJIOB WU NEPEKIIoYaTE-
neit. Onepatop break 3mech He MOMOXET, TaK Kak OH obecIieunBaeT
BBIXOJI TOJIbKO M3 CaMOTO BHYTPEHHETO BJIOXEHHOTO LIMKJIA WU TIe-
peKIoyaTes.

Onepamop continue (orepaTop nepexoja K clieaytolieil uTepaumnmn)
YIOTpeOJIsIeTcsl TOJbKO B ornepaTopax 1ukia. C ero noMmollblo 3aBep-
IIaeTCcsl TeKyllash WTepalusl U HAaYMHAeTCs MPOBepKa YCIOBUSI BO3-
MO>HOCTH JIaJibHEMIIero NpoaoKeHUs UMK, T.€. YCIOBMSI Havauta
caenyolieit urepauuu. st oObsICHEHUI IeCTBUS oriepaTtopa continue
PEKOMEHIyeTCsl pacCMaTpUBaTh ONEPaTophl LIMKIIA B CJAEIYIOIIEM BUE:

while (foo) { do { for (;foo;) {
contin: ; contin: ; contin: ;
} } while (foo); }

B xaxnoit u3 ¢opM MHOrorourneM ob603HauYEHbI ONIEpaTOPhI Tejaa
HuKia. Beaen 3a HUMuM pa3MelleH IIyCTOM onepaTop ¢ METKOM contin.
Ecnu cpeny omepatopoB Tena IIMKJIA €CTh OIepaTop continue M oH
BBIMOJIHSIETCS, TO €0 NeHCTBME SKBUBAJIEHTHO ONepaTopy 0€3yCi0B-
HOTO TIepexolla Ha MEeTKy contin.

ITpumep ucnonb3oBaHUs onepaTopa continue. BBons ¢ KiaBua-
TYpBI TIOCJIENOBATEILHOCTh BEIIECTBEHHBIX YHCEII, TIOACYUTATD CYyM-
MY TOJIBKO MOJIOXKUTEIbHBIX. OKOHUaHKEM BBOJA MTOCIEA0BATEIbHO-
CTU CYMTATh BBOJ HYJIEBOIO 3HAYEHMSI.

// 06_04.cs — oneparop nepexoga K creayiowei nrepaymmn
using System;
class Program
{
static void Main() {
double sum = 0, x;
do { Console.Write("x = ");
x = Double.Parse(Console.ReadLine());
if (x < 0) continue;
sum += x;
}
while (x !I= 0);
Console.WriteLine("Cymma = "+sum);
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Pe3ynbTar BBIITOIHEHUS IPOTPAMMBL:
x = 2<ENTER>

x = -4<ENTER>
x = 6<KENTER>
x = OKENTER>
Cymma = 8

HammoMAMM, uTO 6€3 00paboTKM MCKITIOUeHUWI TPUMEHEHNE Me-
toma Parse() memaeT mporpamMMmy He3aIIMIIEHHON OT CMHTaKCHMYeC-
KHX OITMOOK BO BBOIMMEBIX MCXOTHBIX TaHHBIX.

6.6. Nepeknroyatenob

Ilepexarouameas siBisietTcss HanboJjiee yIOOHBIM CPEACTBOM ISt
OpraHM3allii MHOXECTBEHHOTO (MYJIbTU-) BeTBJIeHUsI. CUHTaAKCUC
MepeKIIoYaTesIsl TAKOB:

switch (nepeknioyamowee_BbipaxxeHne)

{ case koHcTaHTHOe_Bbipa>keHne_1: onepatopsi_1;
break;

case KOHCTaHTHOe_BbIpaXkeHne_2: oneparopsl_2;
break;

case KOHCTaHTHOE_BbipaXkeHue_n: orneparopsi_n;

default: onepartopsi;
break;

B nepektouaTesnisix MCnoib3yloT 4 ciykeOHbIX ciioBa: switch, case,
break, default u o6s3aTenbHBIE (DUTYpHBIE CKOOKHU, OrpaHUYMBAIO-
1IMe TeJIo Tepekimoyatens. KoHcTpyKims

case KOHCTaHTHOE_BbIpaXeHne:

Ha3bIBaeTCSI METKOM Tiepekimouaresiss. KoHcTaHTHOE BBIpaskeHUE MO-

JKET OBITh LIEJIOUMCIEHHBIM, MOXKET OBITh CHMBOJIOM, CTPOKOI WX 3J1e-

MeHTOM ItepeunciieHus. (O mepeyncaeHusIX peyb NoMAeT B IiaBe 15).
3aroJioBoK, TO €CTh YIpaBJSIOIasi KOHCTPYKIIUS

switch (nepekno4aioujee BbipaxxeHue),

nepeaacTt ynpabpJI€HHME K TOMY M3 IIOMCYCHHLIX C IIOMOIIbBIO Case
OII€paTopoB, AJdAd KOTOPOTO 3HAYCHME KOHCTAHTHOI'O BbIPAXCHMA
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COBMAJaeT CO 3HAYEHUEM MEePEKIIIOYAIOLIETO BbIPAXKEHUSI. JHAUCHUE
MEePeKITIOYAIOIIEer0 BhIPAaXKeHUS JOKHO OBITh 1IEJIOYMCIAEHHBIM WU
uMeTh Tan char, string, TUNn nepevyuciaeHus, WU MPUBOIUTHCSI K
esnoMy. [lepeximoyarolee BeIpakeHUE He MOXKET MMETh BEIIECTBEH-
HbIiA TN M HE MOXET ObITh AecATUYHBIM (decimal).
Mertka nepexioyaresiss BBOAUT BETBb WM pa3iesl Mmepekitoyare-
JIST — TIOCTeN0BaTeIbHOCTD OIEePaTOpPOB, 3aBepiliacMasi OIepaTopoM
break uiu goto case i uiu goto default. (B npusenéuHom opmare
nepexsoyaressi yKa3aHbl TOJIbKO orepatopsl break, Tak Kak oHU
WCIIOJIb3YIOTCS HauboJsee 4yacto.) Ha3zHaueHue omneparopa break —
3aBEpLIUTh BBIMOJIHEHUs MepekiaovaTens. OnepaTopbl goto case i
win goto default oGecreunBalOT mepexon K APYroil «BETKe» Iepe-
KJII04aTesl.
3HavyeHNs KOHCTAaHTHBIX BBIpaXKEHM, TIOMEIIaeMbIX 3a CIIyXKeO0-
HBIMU CJIOBaMM case, IIPUBOIATCS K THUITY MEePEeKIII0YaoIIero BhIpa-
>XeHus. B omHOM mepekJioyaTelie Bceé KOHCTAaHTHbBIE BhIPAXKEeHUS J0J1-
JKHBI MMETh pa3jiM4Hble 3HAUYE€HUs, HO OBITh OgHOro Tuma. Jlxoboi
pasnes U3 onepaTopoB, MOMEIIEHHBIX B QUIYPHBIX CKOOKaxX Mocie
KOHcTpyKiuu switch(...), MOXeT ObITb TOMEUEH WM OJHON WU He-
CKOJIbKUMM METKaMM Mepekitoyaressi. To ecTh OTAENbHBINA pasien
nepexsoyaTessi MOXeT HAUMHAThCS HECKOJbKUMU METKaMU.
Ecnu 3HaueHUe MepeKiIioyaoliero BHpaXkeHWsI He COBITagaeT HU
C OTHUM U3 KOHCTAHTHBIX BbIPAXX€HUH, TO BBIMOJHSIETCS MEePexo K
oreparopy, oTMeueHHOMY MeTKoil default. B kaxkmom mepekiovaTe-
Jie MOXeT ObITh He Oosbliie ogHoi MeTKM default. Eciu meTka default
OTCYTCTBYET, TO TIpU HECOBITAICHUN TEPEKIIOYAIOIIETO BhIPAKEHUS
HU C OOJHUM M3 KOHCTAHTHBIX BBIpaXKEHMI, ITOMEIaeMbIX BCIIed 3a
case, B MepekJitoyaresie He BbITOJIHSIETCS HU OJUH U3 ONEepaToOpOB.
B kauecTBe mpuMepa IpuBeAEM MporpaMMy MepeBoda OLIEHKU B
Oasyax Mpu OecSITUOA/IBHOM IIKajde B aTTECTAMOHHYIO (UeThIpex
0aJIbHYI0) OLICHKY.
CoortBercTtBue: 1, 2, 3 6ayia — He yIOBIETBOPUTEIBHO;
4, 5 — yIoBJIE€TBOPUTEJIBHO;
6, 7 — Xopol11IO;
8,9, 10 — oTnnuHO.

// 06_05.cs — nepeknioyaresb
using System;
class Program

{
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static void Main()

{

int ball; // oyeHka B 6annax:

do

Console.Write("BBeante oueHky B 6annax: ");

while (lint. TryParse(Console.ReadLine(), out ball)

|| ball <=0 || ball > 10) ;

switch (ball)

{

case 1:

case 2:

case 3:
Console.WriteLine("HeyaoBneTBOpUTE/IBHO™);
break;

case 4:

case 5:
Console.WriteLine("YaoBneTBopurenbHoO");
break;

case 6:

case 7:
Console.WriteLine("Xopowo”);
break;

case 8:

case 9:

case 10:
Console.WriteLine("OTnn4Ho");
break;

default: Console.WriteLine("Own6ka B 4aHHbIX");
break;

} // KoHey nepeknioyarens

P63YJ'[I)T8T BBITTOJTHCHUA ITPOrpaMMbl:

BeBegure oueHky B 6annax: rr<ENTER>
BBeguTte ouyeHky B 6annax: -9<ENTER>
BeBegure oueHky B 6annax: OKENTER>
BBeguTte oueHky B 6annax: 9<ENTER>
OTnn4yHo
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OOpaTtuTe BHMMaHMEe Ha 00s3aTeIbHOCTh oniepaTtopa break B kax-
oWl BeTBU Mepekitoyaress. C ero MoMollblo yIpaBieHUEe Bceriaa
nepema€Tcs onepaTopy, pa3MelIEHHOMY 3a MepeKIoUuaresieM.

B nepexiouaresne MOTyT HaxOAUTHCS OINpeAeNeHUs] OOBEKTOB.
Teno nepexiiroyarensi, U KaxXablii OIepaTop, BXOASIINKN B IEPEKIIIO-
yartesb, MOXET ObITh OJIOKOM. B aTOM cityyae Hy>kHO u30eraTh OlIu-
00K «ITepeCcKaKMBaHUsI» Yepe3 OIpeaesIeHUs:

switch (n) // Mepeknwoyarenb ¢ owmnbkamm

{ char d = 'D"; // Hukorga He ob6pabartbiBaeTcs

case 1: double f = 3.14; // ObpabaTsiBaeTcsl TO/ILKO /I N ==
break;

case 2.... if ((int)d != (int)f) // OwmobkKa: d n/mnn f He onpenesieHb!
break;

e}

Ecnm B mepekitouaTesie Ipu HEKOTOPOM 3HAYCHUU TTEPEKITI0Yalo-
1LLETO BhIPaKeHMsI HEOOXOAMMO BBIIOJHUTH O0Jiee OMHOIO pasaeia, TO
MPOTPaMMUCT MOXET 3apaHee BBIOPATh IMOCIeMOBATEIbHOCTh 00X0ma
BETBei, MPUMEHSIST oIlepaTop nepexona goto case i uiu goto default.

[Ipumep mporpaMMBbI ¢ IepeKITIOYaTeIeM, Te BEIBOMSITCS Ha3Ba-
HUST HEYETHBIX 1LIEJIBIX M(P, He MEHBIINUX 3alaHHOM.

// 06_06.cs — nepekymoyatesib C BHYyTPEHHUMU repexogamu
using System;
class Program
{
static void Main() {
int ic = 5;
string line = "";
switch (ic)
{
case O:
case 1: line += "one, ";
goto case 2;
case 2:
case 3: line += "three, ";
goto case 4;
case 4:
case 5: line += "five, ";
goto case 6;
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case 6:
case 7: line += "seven, ";
goto case 8;

case 8:

case 9: line += "nine.”;
break;

default: line = "Error! It is not digit!";
break;

}

Console.WriteLine("Ungpsbi: " + line);

PG3YJ'[I)TaT BBITTIOJITHCHU A ITPpOrpaMMBbl:

LUndpesi: five, seven, nine.

KOHTpOﬂ bHbl€e BONPOCHI

1. KakoBo Ha3zHaueHUe omepaTopa B mporpammax Ha C#?

2. INepeuncnute oneparopsl si3bika CH#.

3. KakoB 00s13aTeNbHbIN IIpU3HAK OTJIMYHOTO OT 0JI0Ka OMepaTo-
pa B C#?

4. Yro Takoe omepaTop-BbIpaxkeHUe?

5. I'me mycToii onepaTop?

6. Uro Takoe MeTKa?

7. laiiTe onpeneiaeHue OJIOKa.

8. KakuMu mpaBujiaMu OINpenesIsiioTcs BXOA B OJIOK M BBIXOJ U3
Hero?

9. HazoBuTte oneparopbl BbiOOpa (BETBICHUIA).

10. Kakue orepaTopbl He MOTYT BXOJIMThH B YCJIOBHBIN oneparop?

11. Yto Takoe cokpaiig¢HHas popMa yCIOBHOTIO oreparopa?

12. Kak ycTtaHaBiMBaeTcst COOTBeTCTBUE Mexkny if u else mipu Bi1o-
KEHMSIX YCIOBHBIX OIEepaTopoB?

13. Ha3zoBute Buabl orneparopoB LUKIOB B C#.

14. Kakoit onepatop He MOXeT OBITh TEJIOM ILIMKJIa?

15. Kakoii TUII UMEEeT @blpadceHue-ycio6ue B orieparope Uukia?

16. CKOJIbKO 3JIEMEHTOB B 3aTOJIOBKE IIMKJIa 00IIIero Buma (IIUK-
na for) u KaKk oHM pa3melsroTcs?

17. Yto Takoe MHULIMAINU3aTOp LIMKJa oo1ero Buaa (1uukia for)?
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18. Korma BeIYMCIISIETCS 3aBepliiaroliee BelpaxkeHue ukia for?

19. Ykaxute 06sacTh CylIeCTBOBaHUSI OOBEKTOB, OOBSIBIECHHbBIX
B MHUIIMaIU3aTope nukia for.

20. Kak BbINOJIHSETCS BIOXEHWE LIUKIOB?

21. Kakue omepaTopbl MOIYT IIpepBaTh BBINOJIHEHUE LIUKIA JI0
€ro 3aBepIIeHMS, 3aIJIaHUPOBAHHOTO BHIPAXKEHUEM-YCIIOBHEM ?

22. KakoBo MMHUMAaJIbHOE KOJIMYECTBO UTEPALIMi B LIMKJIE C MO-
cTycioBuem?

23. HazoBute HazHaueHue orepaTtopa break. I'me ero MoxHo
MIPUMEHSITh?

24. YKaxuTe BO3MOXHOCTU omeparopa goto Tpu BIOXEHUSX
LINKJIOB.

25. I'ne u xorga ynoTpebJisieTcs orneparop continue?

26. Kakoro Tuia MoOXeT ObITh 3HAUEHHE TEPEKITIOYAIOIIETO BhI-
paxkeHHUs B mepexkiaodarese?

27. YTo Ha3bIBalOT METKOM IMepeKIIroyaTes?

28. Kakum omepaTopoM O0JKHA 3aBEPIIUTHCS BETBb II€PEKIIIO-
yaresus?

29. Kakasi KOHCTpYKILIMS BBOJUT BETBb IMEepEeKIOYATENS?

30. B xakux ciiy4asix BBIIIOJIHSIETCS BETBb MepeKIIIouaTesisi, BBe-
nénHass Metkoli default?
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MACCUBbI

7.1. OgHOMepHbIe MacCUBbI

HanomHuum, yto cuctema TMNOB si3bika C# mocTpoeHa Ha OCHOBE
Ki1accoB. THIIBI IeISTCS Ha YeThIpe IPYIIIHI (3HAYeHUH, CChIIOK, YKa-
3atesieil u tur void). C TumamMu 3HaYeHUI Mbl yke 3HakoMbl. K Tunam
CCBIJIOK OTHECEHBI COOCTBEHHO KJIACCHI (OMOIMOTEYHBIC 1 OIIPeIeIs-
€MbIe TIPOrPaMMICTOM), MAaCCUBBI U CTPOKHU. PaccMOTpUM MacCHUBHI.

OnHOMEepHBI MacCUB — HAOOP OMHOTUITHBIX JIEMEHTOB, TOCTYII
K KOTOPBIM OCYILIECTBJISIETCS C TTOMOIIBIO BRIPAXKEHUS C OTreparueit
WHIEKCUPOBAHMS:

UMSI_CCbIJIKN_Ha_MaccHUB [MHAeKcupyioujee_BbipaXxeHue]

30ech umsa_ccolaku_Ha_maccueé — CChUIKA TUIA, TTPOU3BOIHOTO
oT Kyacca Array. Hudexcupyiowee evipaxceHue TOJKHO UMETh 11€10-
YUCJACHHBIM TUN (WIX IPUBOAUTCS K LEIOUYUCICHHOMY TUILY). 3Ha-
YeHHe MHIEKCUPYIOILEro BhIpaXKeH!s (MHAaYe WHIEKC) JOJIKHO MPH-
HaajexaTh (PUKCUpOBAaHHOMY KOHeUuHOMY auara3zoHy [0, indMax],
rae 0 — HUXHSIS rpaHuna, indMax — BepxHsS rpaHUIIAa MHAEKCA.
indMax OgHO3HAYHO OIIPeAcIsIeT KOJIMUECTBO 3JIEMEHTOB (pa3Mep)
MmaccuBa, paBHoe indMax+1.

Hmsa_ccoiaku_Ha maccué — BBIOMPAEMBIN TTOJIb30BaTENIEM HICH-
tudukarop. Yto0bl naeHTU(PUKATOP CTal UMEHEM CChLUIKM Ha Mac-
CHB, UCIIOJIb3yeTCsI OOBSIBICHNE BUA:

TUN [ ] UMsSI_CCbIZIKU_Ha_MaccCuB;

OTHUM ONEepaTopoM OOBSBISETCS MEepeMeHHasl TUMa CChUIKUA Ha
MacCuB, a TUII OIpeaesseT TUM BJIIEMEHTOB 3TOro mMaccupa. Kpome
TOro, oObsSIBIIEHUE yKa3zaHHOro ¢opMaTa BBOAUT B MpOrpaMmy HO-
BBI TUII ¢ o003HaueHueM mun| |.

IIpumepn:
int [ ] integers;
double [ ] points;

3mech integers — cchlJIKa Ha MaccUB THIIA int [ | ¢ 3meMeHTaMu
TuIa int; points — cchliika Ha MaccuB Tumna double [ | ¢ anemeHTamMu
tuna double.
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B pesyabraTe 00pabOTKU TaKUX OOBSIBICHUI KOMITUJISITOP BhIE-
JIUT B CTEKE YYACTKU JIJIs1 pa3MelleHUs IepeMeHHBIX (CChUIOK) integers
u points. OJHAKO, MAaCCUBOB, KOTOPBIE MOTYT aApecoBaTh 3TU CCHIJI-
KM, TIOKa He CYLIECTBYET, M 3HAUCHUSIMH integers U points SIBJISIETCS
null. Kaxnplii KOHKpEeTHBIM MacCHUB CO3MaETCsT KaK OOBEKT Kilacca,
MPOMU3BOTHOIO OT Kjacca Array, TOYHee OT COOTBETCTBYIOIIETO EMY
CUCTEMHOro Kiacca System.Array.

Jnst cozpanust sk3eMIuisipa (00beKTa) KOHKPETHOrO TUIIa Mac-
CHBOB MCIOJb3yeTCs oIlepaliis new. BripaxkeHue:

new tiun [pa3mep-maccuBa]

onpezensieT 00beKT-MaCcCUB C 3aJJaHHBIM B KBaIpaTHBIX CKOOKax KO-
JINYECTBOM DJIEMEHTOB YKa3aHHOTO TUIIA. DTOT OOBbEKT KOMITUJISITOP
pa3MelaeT B 00jacTu maMsTu, Ha3eiBaeMoii Kydeii (heap). Pe3yib-
TaT BBIMOJHEHUS ONepaldu New — CChUJIKAa Ha BbIAECJCHHbINA IS
00BbeKTa YJYaCTOK MaMSITH.

YT00BI CBS3aTh CCHUIKY C 3TUM OOBEKTOM HCIIOJBL3YIOT OIlepa-
LIMIO TIPUCBAaUBAHUS:

UMSI_CCbIJIKW_Ha_MacCUB= new Tur[paamep-maccusaj;

OOBABIIEHHBIA Ha MacCUB JOJKEH COOTBETCTBOBATH THITY, YKa-
3aHHOMY TIOCJIE OTICpalliy NEw.
IIpumeps:

integers=new int [14];
points=new double [8];

ITocne sTux ¥ OpeAblaAyIIUX 00BSIBACHUI CChLIKA integers (pa3-
MelIE€HHasl B CTeKe) OyaeT aapecoBaTh (CChLIAThCS HA) yUyacTOK Ta-
MSTHU B Ky4e, OTBEIEHHBIN JJIsI KOHKPETHOTO MaccuBa U3 14-tu ame-
meHTOB Tumna int. Ccblika points OymeT cBsi3aHa C MAacCUBOM W3
8-Mu 371eMeHTOB Tuma double.

HomyctTumMo oO0beIuHEHHE OOBSIBISHMS CChUIKM HAa MAacCUB U
oIpeesieHUsI MacCHUBa-00beKTa:

TuUn[ ] Ms_ccbiJIKN_Ha_MacCuUB=new Tul [pa3mMmep_maccuBaj;

IIpumep:

char[ ] line = new char[12];
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Takoe o0bsIBIIeHNE BBOOUT TUM char| |, onpeneaseT o0beKT-Mac-
cuB char[12], o0bsaBIgeT CCHUIKY line Ha MacCUB ¢ dJIEMEHTAMU TUIIA
char 1 cBI3bIBaeT 3Ty CChUIKY C 0ObEKTOM-MaCCHUBOM.

ITocne ompeneneHuss MacCUBa €ro 3JEMEHTHI TOJy4YaloT ymal-
yuBaeMble 3HaueHUs1. sl 3jeMeHTOB apu(METUUECKUX TUIIOB IO
YMOJIYAHUIO YCTAHABIMBAIOTCSI HyJIEBBIE 3HAYEHUS, IJIS DJIEMEHTOB
tuna char — 3HayeHus '\0', AJIs1 2JI€MEHTOB JIOTUYECKOTO TUIA —
3HaueHus false, 111 3JeMeHTOB TUMa string — IyCTbie CTPOKU, IJISI
3JIEMEHTOB C TMIIAMH CCHUIOK U IS 3JIEMEHTOB TuMa object — 3Ha-
yeHus null.

OrnpeneanB CChIIKY Ha MAaCCUB U CBSI3aB €€ ¢ KOHKPETHBIM 00beK-
TOM-MaCCHBOM, MOXHO 00pallaThcs K 3J1eMEHTAaM MacCHUBa, UCIIOJb-
3ysl BbIpaxKeHUsI ¢ orepalueil nHaekcupoBaHusi. B cienyroleit mpo-
rpaMme oIpeaeaeHbl MAaCCUBBI Pa3HbIX TUTIOB U BhIBEICHBI 3HAUCHUS
HUX OTJENBbHBIX DJIEMEHTOB.

// 07_01.cs — maccuBbl — MHULMann3aymss no yMos4aHuio
using System;
class Program
{
static void Main()
{
bool [] bar = new bool[5];
Console.WriteLine("bar[2] = " + bar[2]);
int[] integers = new int[14];
Console.WriteLine("integers[0] = " + integers[0]);
double[] points = new double[8];
Console.WriteLine("points[7] = " + points[7]);

Pe3ynbrar BHINIOJHEHUS IPOTPAMMBL:

bar[2] = False
integers[0] = 0
points[7] = 0

MOXXHO M3MEHUTHh 3HAUYCHUE 2JIEMEHTAa MacCHBa, MCIIOJIb30BaB
CCBIJIKY Ha MAacCHUB C COOTBETCTBYIOIIMM MHIEKCOM B JIEBOU 4yacTu
BBIpaXEHUs C oIepalueil prcBauBaHUSI.
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IIpu co3zpanuu s3k3eMIuIsIpa (00bEeKTa) TUIIA MAaCCHUBOB pa3pellie-
Ha €ro siBHas MHULMAIM3ALIMS, T.€. OOLIUI BUJA BbIpAaXEHUS C OIle-
pauueil new TakoB:

new tiun [pasmep-maccuBa] MHULNanN3aTop;

WNHnnmanmsatop He 00s13aTeNIeH, TTO3TOMY paHee MBI ITpUMEHS -
JIN omepalnnio new 0e3 Hero. MHWIImanm3atop — 3aKJIIOUYEHHBIA B
uUTrypHBIe CKOOKY CITUCOK MHUIIMATU3UPYIONINX BeIpaxkeHmnit. MHu-
[IAIN3aTOp UMEET BUI:

{cnucok_BbipaxkeHnii}

Kaxnoe BeIpaxkeHue B CIIMCKE MHUIIMaIKM3aTopa (OHU pasiene-
HBI B CIIMCKE 3aIISITBIMU) OIpeAcsieT 3HaueHWe COOTBETCTBYIOLIETO
3JIeMEHTa co3aBaeMoro Maccuba. KoamuecTBo MHULIMATN3UPYIOIIIX
BBIpaKEHUI B CIIMCKE WHULIMAIM3aTOpa MOKHO COOTBETCTBOBATH
pa3Mepy MaccuBa, T.€. YUCIy €ro 3JIeMEHTOB.

IIpumep:

double a=1.1;
double [4] x=new double [4] {2.0/4, 3.0, 4.0,a};

31ech X — CChUIKA Ha MacCHUB ¢ 37eMeHTaMu Tumna double, sie-
MEHThI UMEIOT 3HAYECHMUSI:

x[0]==>0.5, x[1]==>8.0, x[2]==>4.0, x[3]==>1.1.

ToT ke pe3yabTaT MOJYUUTCS, €CITA YIAIUTL U3 00enX KBajapaT-
HBIX CKOOOK pa3Mmep MaccuBa 4. JleTlo B TOM, 4TO €CJIM pasMep Mac-
CHMBa He YKa3aH, TO OH OMpenesiaeTCsT KOJTMISCTBOM MHHUITHATN3NPY-
FOIINX BEIpaXKeHMIA.

[ oOBABICHAS K3eMIUISIpAa MacCUBa ¢ TIpUMeHEeHUEM WHULIM -
ajm3aropa JOMyCTHMa U 3a49acTyIo UCIIONb3yeTCs COKpallEHHas (hopMa
6e3 STBHOTO MCITOJIb30BaHUS OTICpAIli NEW:

T™MN [ ] UMSI_CCBINIKM_Ha_MacCUB = UHULINaIN3aTop;

Kak n panee MHUIIMAIN3aTOp — 3aKIMOYEHHAST B (GUTYPHBIE CKOOKH
MTOCIIEOBATETbHOCTD BRIPAXKEHWH, pa3ae € HHBIX 3alsaTeIMU. Pasmep
MaccCHBa B 3TOM CJIydae MOXeT OBITh SSBHO HE YKa3aH M OIpeAeIIsIeT-
¢S YHACIIOM BeIpaxeHwuit. [Ipumep:

long[ ] g = {8/4, 3L, 4, (int)2.4};
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Tort Xxe pe3yabTaT MOXHO MOJIYYUTb, IBHO MPUMEHUB OTNIEPALIMIO NEW:
long [ ] s = new long [ ]{8/4, 3L, 4, (int)2.4};

B ongHOM 00BSIBJICHHMM MOTYT OBITH OIpenesieHbl HECKOJIBKO OJHO-
TUMHBIX CChUIOK HA MACCUBBI C OJMHAKOBBIMM TUITAMU DJIEMEHTOB:

byte [ ] x, y, z;

NHnnmanm3anms MacCMBOB OITYCTAMA M IIPU TaKOM OIIpeeie-
HUU HECKOJIbKMX OTHOTUITHBIX CChUIOK B OMHOM 0ObsiBIeHMH. Ha-
MpUMep, TakK:

int [ ] b={1,2,3,4,5},
z=new int [ ] {6,7,8,9},
d=z;

Onpenensist CChIJIKM Ha MAacCUBBI 1 MACCUBBI KaK OOBEKTHI, He-
00X0AMMO MMOMHUTH UX pa3nnuus. KoMImuiIsiTop B cTeKe BbIIEISIET
HaMsITh JJIS1 KaXAOW CCBUIKU MPU €€ 0ObSIBICHUU. A MaMSIThb B Kyue
JJ11 00BEKTAa-MacCHBa BBIACISICTCS TOJBKO IPU SIBHOM (MU HESIB-
HOM) MPUMEHEHUU OIepallui New.

B nmanHoMm mpumepe cchulkd d M Z aIpecyioT OAMH U TOT Xe
maccuB (0OBEKT Kilacca, MIPOU3BOMHOIO OT Array) M3 YEThIPEX BJie-
MeHTOB Tumna int. TakuM oOpa3oM, K OTHOMY U TOMY K€ 2JIEMEHTY
MacCHBa B HallleM IpUMepe BO3MOXKEH JOCTYII C IIOMOIIBIO ABYX CChI-
JIOK. B pesynbrare BBINIOJHEHUSI ONEpaTOPOB

d[3]=43;
Console.WriteLine("z [3]="+ z [3]);

OyzeT BhIBeneHO z [3]=43.

OOpaTtute BHMMaHKWE Ha TOT (akT, 4YTO y 00OBbeKTa-MaccuBa (TO
€CTh y TOI KOHCTPYKLMHU, KOTOPYIO HAa3bIBAIOT MACCUBOM) HET UMe-
HU. CChIJIKA HA MACCUB He SIBJISIETCS YHUKAJTbHBIM UMEHEM K3eMII-
Jisipa MaccHBa, Bellb C MACCUBOM MOTYT OBITh aCCOLIMAPOBAHBI OJHO-
BpPEMEHHO HECKOJIBKO CCHIJIOK.

K MaccuBam (KOTOpBIE SIBISIIOTCS HAa CAMOM JieJie YACTHBIM CIy-
yaeM KOHTEWHEpOB WIM KOJUJIEKIMiI) TPUMEHUM el He pacCMOT-
PEHHBI HAMM OIepaTop LMWKJIA, BBOAUMBINA CIYKEOHBIM CJIOBOM
foreach. ®opmar sToro oneparopa:

foreach (Tun nmsi_nepemeHHOV in ccblJlIka_Ha_mMaccuBa)
Tes10_uunkna
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B 3aronioBke IUKJa MCIOJB3YETCS CCHIJIKA Ha YXe CYIIEeCTBYIO-
LIUI OMHOMEPHBIM MAaCCHUB, TUI 3JIEMEHTOB KOTOPOTO IOJIKEH COOT-
BETCTBOBaTh TUITY, YKa3aHHOMY Tepel MMeHeM IepeMeHHoil. Teno
LIMKJIa 3TO JIMOO OTHENbHBIN omeparop (3aBepliaeMblii 00s13aTeNb-
HOM TOUKOH C 3aIisiToil) Jmbo OJIOK — 3aKkiilouyeHHas B (pUTypHBIE
CKOOKM TIOCJIeIOBaTEIbHOCTh OINepaToOpoB. B 3aroysioBke omepaTopa
LIMKJIa KOHCTPYKIIUSI MUN UMs_nepemeHHol ONpeeisieT IepeMEHHYIO
LIMKJIa C BBIOpAHHBIM MPOrpaMMMCTOM MMEHEM. DTa IMepeMeHHas
aBTOMATUYECKHU TIOCJIeI0BATEIbHO TIPUHUMAET 3HAYEHUST BCEX BJie-
MEHTOB MacCHBa, HayMHas C 2JIEMEHTa, MMEIOIIEro HyJeBOM WH-
nekc. JUtst Kaxaoro U3 3Ha4YeHUIA BBITOJHSIETCS Teao ukia. Koau-
YECTBO UTEPALIMH LIUKJIA OMPENEIISIETCS YUCIOM 3JIEMEHTOB MACCHUBA.

OnpeneneHHas B 3aT0JI0BKe LIMKJIA TIepeMEHHasl JOCTYITHA TOJIb-
KO B TeJie LIMKJIAa, U TaM € 3HauyeHHEe MOXET OBITh MCITOJb30BaHO.
OnHako, MOMBITKA U3MEHUTH C MOMOILIBIO 00pallleHUH K 3TOi nepe-
MEHHOU B3JIeMEHTbl MacCuBbl OyAayT Oe3ycrnellHbiMU. IlepemeHHas
nukia foreach mosyyaer 3HaYeHMS 3JIEMEHTOB MacCHBa, HO HE MO-
KET UX U3MEHSITh.

B kauecTBe nmpuMepa MpuBeAeM CICAYIOLIYIO TPOrpaMMy, TAe LMK
foreach ucnonb3yeTrcs s BbIBOAA 3HAYEHUU 2JIEMEHTOB CHUMBOJIb-
HOTO MacCHBa.

// 07_02.cs — maccuBbl ogHoMepHbie n uunkin foreach
using System;
class Program
{
static void Main()
{
Char[] hi = {'H': 'e'J 'I'J ’I': 'O', ': 'J " ”5 'C', '#'! '!', };
foreach(char ch in hi)
Console.Write(ch);
Console.WriteLine();

Pe3ynbTaT BBIIIOJHEHUST IPOrPaMMBbI:
Hello, C#!

O6paTuTe BHUMaHUE, 9TO TP OOBIBICHNN 00BeKTa-MacCHBa 1
aZpecyloleil ero cChUIKM hi BBITIOIHEHa MHHUIIMATA3aIns MacCHUBa,
1 He MOTpeGOoBaIOCh IBHO MPUMEHSThH OMEPALINIO NEw.
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Ho cux Top MBI pacCMaTPUBAJIM MAacCHUBBI, pa3Mepbl KOTOPBIX
OIPEeACISUTUCH MPU UX CO3MaHWM — WHUILIMAIU3alKell Tu00 SBHBIM
yKazaHueM yucia 3jeMeHTOB. [1pu BBITTOIHEHUY ONepaliii NeW YUCIIO
3JIEMEHTOB MacCHBa MOXET OBITh 3aJJaHO HE TOJbKO KOHCTAHTOM, HO
¥ KaKUM-JTU0O0 BBIPAXKEHUEM.

Haunbonee TMMUYHBINA cilydyall — pa3Mep MaccuBa OIpenaesseT
M0JIb30BaTE b, BBOISI HYXKHOE IIJIsI pellleHNs 3a1ayi YMCI0BOE 3Ha-
YeHue.

B kauecTBe mpumepa pacCMOTPUM 3aJauy MpeoOpa3oBaHUs 3HA-
YEHMS LIEJIOUUCIIEHHON TIepEMEHHOM B IOCIEI0BATEIbHOCTh CUMBO-
JIOB, M300paxalolyx Uu@psl 3HaUeHUs IlepeMeHHoi. Kimaccuyeckui
CIOCO0 TMOJIyYyeHMsT TOCIEA0BATEIbHOCTU LIUM(MP 3aJaHHOTO Yucia —
5TO LMKJI C AByMS OllepaTopaMu B TeJIe:

do { ungpa = uncno%10;
yucsio = yncno/10;

}

while(uncno!=0);

Ha xaxngoii utepauuu uudpa mojydyaeT 3HayeHUE MIAALIEro
pa3psaa 1eJoro 4muciia, a 3aTeM 4YMciIo yMeHblaeTcs B 10 pas, T.e.
oTOpachiBaeTcs ero muaaiias uudpa.

Ecnu 106aBuTh B T€JI0 LMKJIa ONlepaTop, Mpeodpasyolnii Hupphl
B CUMBOJIbHOE IIpEACTaBJIeHUE, TO IOJYYMM M300pakeHUEe 4ucia B
o0paTHOM MoOpsIaKe, T.e. g yucia 753 nmomyyum umdpsr '3', 'S', '7'.
YTo0bl MOMYYUTH MOCIEA0BATEILHOCT LHU(MP B HYXXHOM MOPSIIKE
MOXHO MCIOJIb30BaTh MacCUB C 2jieMeHTaMu Tuiia char. Pazmep mac-
CHMBa 3apaHee HeM3BECTEH U OIpeAessieTcsl 3HaueHWeM (IIMHOi1) 00-
pabaTtbiBaeMoro uucia. JnauHy uncia (4uciao uudp) MOXHO BbBIYKC-
JINTh, UCHOJIB3ys OeCATUYHBIN Jlorapudm. B sa3pike C# 3TO MOXHO
clienaTh ¢ TIOMOILIbIO MeToa ¢ 3arosioBkoMm double Math.Logl0(double
value). Meton Bo3BpaiiaeT 3HaueHue double, a pasmep MaccuBa 10J-
JKeH OBITh 33J]aH LIEJIBIM YMCJIOM, TIO3TOMY HPUAETCS BHITIOIHUTD IPU-
BelleHHUEe TUIIOB.

C yuéToM cKa3aHHOIO, HaMuIleM MporpamMMmy, KOTopasi Impeoo-
pasyeT B IIOCJIEIOBATEILHOCTh CHMBOJIOB LHUMPHI MOJIOXUTEILHOTO
Yyucia, BBOAMMOIO MOJb30BaTe/ieM C KJIaBUATyphI.

// 07_03.cs — maccuB ¢ 3apaHee He onpeaesieHHbIM Pa3MepoM
using System;
class Program

{
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static void Main()

{

int number;
do Console.Write("Beegurte Liesioe rnoJsioXUTesibHoOe YncJio: ™);
while (lint.TryParse(Console.ReadLine(),
out number)||number<=0);
int len = (int)Math.Log10(number) + 1;
char[] ciphers = new char[len];
int figure, i = len - 1;
do
{
figure = number % 10;
number = number / 10;
ciphers[i—] = (char)(figure + "0");
}
while (number != 0);
Console.Write("LUngpsbi yncna:");
foreach (char ch in ciphers)
Console.Write(" " + ch);
Console.WriteLine();

PesynbTar BBITTOTHEHUS TTPOTPaMMBbI:

Beegute uyenoe nonoxutesnbHoe 4yncno: rws<ENTER>
BBeaute uesoe nosoxunresabHoe yncsao: 975310<ENTER>
LUnegpbl yucna: 9753 10

B nporpamme int number — 4uci0, BBOAMMOE MOJb30BaTE-

neM. I{J1st YTeHUs U TIOCeAYIolIeTro Mpeoopa3oBaHUs BBEIEHHOM I10-
cJIeoBaTeIbHOCTU LIMGP B YMCIOBOE 3HAUYEHUE MCMOJb3YIOTCS
yXe u3BecTHble HaMm ctaTuueckue MeTonbl Console.ReadLine() u
int. TryParse(). IlepemenHas int len B 0ObsIBICHUM TTOJIy4YaeT 3HaUC-
HUe KoJuuyecTBa HUdp Bo BBeAEHHOM uucie. OHa omnpeaessieT IIn-
HY CUMBOJIBHOTO MacCHBa, afpecyeMoro cchliKoii ciphers. ITepemeH-
Has int figure mocaenoBaTeaIbHO MIPUHUMAET 3HAYEHUS LIU(p YKCIIA.
ITepemeHHad int i CIyXXUT MHIEKCOM NPU 3allUCH B MACCUB M300pa-
xxeHuit uudp. Odpartrure BHMMaHWe Ha BeipaxkeHue (char)(figure+'0").
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B ckoOKkax BEIOJHSETCS CJIOXEHUEe 3HaYeHUS UU@pPHI (TIepeMeHHas
figure) ¢ kogom cumBoia "0”. Tem caMbIM (pOpPMUPYETCS YMCITIOBOI
KOJI CMMBOJIa, COOTBETCTBYIOIIETO 3HAUeHUIO LMGpbl. Tak Kak aJie-
MEHThI MaccuBa MMeIOT Tull char, To HeoOX0aAUMO SIBHOE TIpUBEIE-
Hue tuna (char). ITocne 3anucu M300paxkeHUs KaxXaoul LM@pPbI B
MacCUB, MHAEKC i yMeHbllIaeTcsa Ha 1.

Hwuki foreach ocyiectpiser npssmoit mepedop Maccupa ciphers|],
U UU@PBI HA 9KpaH BBIBOASTCS B MPaBUJIBHOM Mopsiake. Pe3ynbrars
BBITIOJIHEHUS POTPaMMBbl WJITIOCTPUPYIOT CKa3aHHOE.

Htak, MBI yOeOWINCh, YTO pa3Mep MacCHBa MOXHO BBIOpaTh 10
ero onpeaeiaeHuss. OQHaKO KaK TOJIbKO MacCUB (00BEKT KJlacca Mac-
CHBOB) OIIpENe/iEH, ero pa3Mep U3MEHUTh HeBO3MOXHO. Eciau pas-
MEpP HYXHO YBEJUYUTb WJIU YMEHBIIUTb NMPUXOAUTCS CHayajga Co-
371aTh HOBBIM MacCUB HY>XKHBIX pa3MEPOB, MOTOM KOMUPOBAaTh B HETO
3HAYEHUS 3JEMEHTOB MMEIOIIETOCs MacChBa U YHUUTOXUTb 3TOT
CTapblii MacCHUB.

7.2. MaccuBbI Kak HacnegHuUKM knacca Array

OnHoMepHbIE MacCUBBI HacJAeayloT U3 Kjacca Array HECKOJIbKO
CBOIMCTB U MHOTO METOJ0B, YIIPOLIAIOIINX padOTy ¢ MacCUBaMU.

Cpenu CBOMCTB ciieAyeT B IEpBYIO ouepeb Ha3BaTh CBOMCTRBO int
Length — nenouucnenHoe (32 6uTa) 3HaYeHUe, onpeAesiollee 00-
11ee KOJWYECTBO 2JIEMEHTOB 3K3eMILIsIpa MaccuBa (M3MEHSITHh €ro
HeJib3s1). OTO CBOMCTBO HE3aMEHHMMO B MeToAaX, MapamMeTpaMu Ko-
TOPBIX CIYKAT CChLIKM Ha MacCUBBI. BTopoe 13 MmoJjie3HbIX CBOUCTB —
int Rank — pa3amMepHOCTb (YMC/I0 U3MEPEHMI) MacCcHuBa.

MeTtonpl Ki1acca Array TO3BOJISIIOT pelllaTh MHOTHE TUIIOBbIE 3a-
Jauyy oOpabOTKU MacCUBOB. BOT HeKOTOpble U3 CTaTUYECKUX METO-
JIOB, TIpUMEHsIEMble K OMHOMEPHBIM MacCHBaM:

static int BinarySearch() — OMHapHBIi MOUCK B YIIOPSIAOUEHHOM
MacCuBe; pe3yJbTaT BHIIIOJHEHUS] — UHIEKC COOTBETCTBYIOIIETO yC-
JIOBHMIO TOMCKA DJIEMEHTA WJIM OTPULIATEBHOE YUCIIO, €CJIU DJIEMEH-
Ta C UICKOMBIM 3HaUEHMEM B MAaCCHUBE HET;

static void Clear() — mo3BojsieT OUUCTUTH (OOHYJIUTH, TIPUCBO-
WUTb 3HaUeHME MpobeioB uau 3HauyeHue null) Bce ayieMeHTH MaccHuBa
WIN YKa3aHHbBIN MapamMeTpaMy UHTEpBal €ro 3JeMEHTOB;

static void Copy () — KonMpoBaHUE YaCTU MacCuBa WIW BCETO
MacCuBa B IpYroii MacCUB;
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static int IndexOf() — Bo3BpalaeT HauMeHbILINIA UHAEKC (MUHU-
MaJIbHBIA HOMEP) 3JEMEHTa, 3HaYeHUEe KOTOPOTO COBIIAJAEeT C 00-
pasiom;

static int LastIndexOf() — Bo3Bpailaer rnmocaegHuit MHIEKC (MaK-
CUMaJIbHbIII HOMEpP) 2JIEMEHTa, 3HaYeHEe KOTOPOro COBHANaeT C 00-
pasiom;

static void Reverse() — MeHsieT Ha OOpaTHBIN MOPSIAOK BJIEMEH-
TOB B MacCHBe;

static void Sort() — BBIIIOJHSIET COPTUPOBKY BJIEMEHTOB MacCHBa.
Heo06s3aTenpHble MapaMeTphl 3TOTO METOAA TTO3BOJISIIOT OPEICINUTD
mpaBuiIo ynopsaaoueHus. [1o ymomyanuio apupmMeTnaecKue MacCu-
BBl COPTUPYIOTCS B TIOpSIIKE BO3pacTaHWs 3HAYCHUI 3JIEMEHTOB.
CTpoKHM YIOpsIIOYMBAIOTCS JEKCUKOTpachUIeCKH.

Hecratuueckue meroanl (MeToabl 00BEKTOB) Kjaacca Array:

object Clone() — moayyeHre TOYHOM KOMUU TOTO MacCHUBa-00bEK-
Ta, K KOTOpOMY IpUMEHEH MeTon. Bo3BpalllaeT CChUIKY Ha HOBBIM
MaccuB (Ha KOTMIO), BCerma MMeIollylo TUM object;

void CopyTo(Array, ind) — B MaccuB Array KOMUPYIOTCS 2JI€MEH-
Thl BbI3bIBAIOILEIO MAacCUBa, HAUMHAS C UHAEKca ind;

int GetLength() — Bo3Bpaluaer pa3mep MaccuBa (UMCIIO BJIEMEH-
TOB) MO yKa3aHHOMY apryMEeHTOM M3MepeHUI0 (HoMepa U3MEpeHUt
OT HYyJIs);

int GetUpperBound() — Bo3BpalllaeT BEpXHIO I'paHUIly WHAECK-
ca MaccuBa 110 YKa3aHHOMY apTyMEHTOM M3MEPEHUIO;

object GetValue() — Bo3BpalllaeT 3HaUeHUE YKa3aHHOIO Iapa-
METPOM 3JIeMEHTa MacCUBa;

void SetValue() — mpucBauBaeT 3HaUeHHE YKa3aHHOMY TlapameT-
POM BJIEMEHTY.

Crenymolas mporpaMma WITIOCTPUPYET MPUMEHEHHE METOIOB
Clone(), Sort(), Reverse().

// 07_04.cs maccuBbl — meToabl knacca Array
using System;
class Program
{
static void Main()
{
char[] hi = { l1l, IAI, 121, IBI, l3l, lc’, l4l, IDI’ 151, IEI, };
char[ ] hiNew = (char[ ])hi.Clone( ); // KonupoBaHue
Array.Sort(hiNew); // copTupoBka
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Console.Write("CopTupoBka: ”);
foreach (char ch in hiNew)
Console.Write( ch);
Console.WriteLine();
Array.Reverse(hiNew); // peBepcupoBaHue
Console.Write("PeBepcupoBaHune: ");
foreach (char ch in hiNew)
Console.Write(ch);
Console.WriteLine();
Console.Write("UcxogHbivi maccuB: ");
foreach (char ch in hi)
Console.Write("™ + ch);
Console.WriteLine();

PG3YJ'[I)TaT BBITTOJTHCHUA ITPOrpaMMbl:

CoprupoBka: 12345ABCDE
PeBepcupoBaHne: EDCBA54321
UcxogHbii maccne: 1A2B3C4D5SE

B mporpamme ompenenéH M MHUIUAIU3UPOBAH CHMBOJIBHBIM
MacCuB U aJpecyollasl ero cchuika hi. 3aTeM ompenelieHa CChbUIKA
hiNew, 1 co3gana Kormus MaccuBa ¢ noMmolbio merona Clone(), Ko-
TOpBII TIPUMEHEH K O0OBEKTY, aipecOBaHHOMY CChUIKOI hi. Tak Kak
MeTon Clone() Bo3BpalllaeT CChUIKY Ha 0a30Bblii Kiacc object, To
BBINOJIHEHO siBHOE npuBeAeHue TUIIOB (char []). ToabKo Tak MOXHO
IIPUCBOUTH pe3yabTat cchuike hiNew. Metogom Array.Sort() BbIIoJ-
HEHa COPTUPOBKA MacCuBa, CBSI3aHHOIO CO cchUIKOi hiNew. Dine-
MEHTHI YIOPSIIOYEHBI 110 BO3PACTAHUIO IIETOUYMCICHHBIX 3HAYECHUN
KOIOB CHMMBOJIOB. Jlajiee BBIBOASATCS OTCOPTMPOBAHHBI MAacCHUB U
BBITIOJIHEHA ero obopaborka meromom Reverse(). ObpaTuTe BHUMA-
HUE, 4TO MCXOIHBIM MacCHB OCTaeTcsd 0e3 NM3MEHEHUI.

7.3. Buabl MaccuBOB U MacCUBbl MHOFrOMepHble

Pa3zmepHOCTBIO MaccrBa HA3bIBAIOT KOJWUYECTBO MHIEKCOB, KO-
TOpPOE HEOOXOAMMO JIsl MOJYYEHUST TOCTYIa K OTAEIbHOMY DJIEMEH-
Ty MacCHBa.
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PaccMoTpeHHbIE HAMU OJHOMEPHbIE MACCHUBBI SIBJSIOTCS YacT-
HBIM CJIy4yaeM BCETO pa3HOOOpa3vsi MacCUBOB, KOTOPBIE MOXHO MC-
noab3oBaTh B C#. Il 3TUX MAacCUBOB pa3MEpHOCTb paBHa 1, a pas-
MEP OJHOMEPHOTO MacCHUBa OIPENECISETCS YMUCIOM BO3MOXHBIX
3HAYCHUI UHIIEKCA.

B o6uieM ciyyae TMI MaccuBa OOBSIBASETCSI C TOMOILIBIO KOHCT-
PYKLMU:

TUN_He_maccuBa creynpukaTopsi_pasmMepHoCTel
3aech TUII_HE MAacCUBa 3TO OAWH U3 CIEIYIOLIUX TUIIOB:

TUN_3Ha4YeHus
TUN_knacca
TUN_unHrepdgerca
TMN_pgenerarta

cheyugukamop pazmepHocmu - 310 [ | WM |pazdeaumenu_pazmeposl;

pasdeaumens_pazmepos — 3TO 3amsTas. KolmdecTBo 3aIsITBIX Ha
1 MeHblIe COOTBETCTBYIOLIEH pPa3MEPHOCTU MacCUBa.

CnenudukaTopbl pa3MepHOCTE pa3MellaloTCs MOAPSI B HyX-
HOM KOJIMYECTBE TOCTIe muna_ne_maccusa. PaccMoTpyM cirydait, Koraa
cneuudukaTop pasmepHocTy onuH. Hampumep:

type[R] — Tun omHOMepHOro Maccuna ¢ R ajemeHTaMu tumna type.

BaxxHbIMU YaCTHBIMU Cy4YasiMy TUIIOB MAacCHUBOB C OJHMM CIIe-
1U(PUKATOPOM pa3MEPHOCTH KPOME THITOB OIHOMEPHBIX MacCHUBOB
SIBJISTIOTCS «IIPSIMOYTOJIbHBIE» TUIbl MaCCUBOB, TO €CTh JABYMEpPHBIE
(Matpulbl), TpexMepHble (“napajienenunenbl”) u T.4. UMeHHo Ta-
KM€ MacCHBBI TPAIMIIMOHHO IMPHWHATO HAa3bIBaTb MHOTOMEPHBIMU
MaccuBamu. [Tpumepsr:

int [,] dots; //CCblsIKa Ha ABYMEPHbI MacCcus
byte [,,] bits; //CcCblIKa Ha TPEXMEPHbIN Maccus

[nsa onpeneneHuss o6bekTa — KOHKPETHOrO SK3eMILIsSIpa THUIIA
MHOTOMEPHBIX MAaCCUBOB MCITOJIb3YETCS BEIPAKEHUE C OTiepaliueii new

new Ttun_xHe_maccusa [d,,d,, d; ...] nHnynannsartop

3nech d; — pa3Mep - KOJIMYECTBO 3JIEMEHTOB 10 COOTBETCTBYIO-
eMy usmepeHuto. MHumanusaTop npeacTapisieT cCo00i BIOXEeHUE
KOHCTPYKLMA

{cnucok_nunymnannsaropos}.
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DJleMeHTaMU TaKOTO CIIMCKA B CBOIO OUepellb CIIYKAT 3aKIIIOUEH-
HbIe B (pUTYpHBIE CKOOKM CITMCKM MHUIIMAIM3aTopoB. [JyOnHa BiIoXKe-
HUSI COOTBETCTBYET pa3MEPHOCTU MaccuBa. PasmepHocTh MaccuBa (ero
PaHI) MOXKHO IIOJIYYUTh C IOMOILBIO HECTaTUYECKOro cBoiicTBa Rank.

ITpumep onpeneneHus ¢ UCMOJb30BaHUEM MHULIMAIN3ALMU MaT-
pulbl (IByMEPHOTO MaccuBa) ¢ pa3mepamu 4 Ha 2:

int [,] matr = new int[4,2] {{1,2},{3,4},{5,6},{7,8}};

Kak 1 m1si omHOMEpHBIX MacCHMBOB IPU HAIMYMU WHUILIMATU3A-
TOpa KOHCTPYKLMIO new int[4,2] MOXHO OMYCTUTD.

Tak kak pa3zmepbl 00beKTOB-MaCCHUBOB 3a1aI0TCsI BhIPAXKEHUSIMU,
B KOTOpBIE MOTYT BXOIWTh IEPEMEHHBIC, TO TOITYCTUMBI MHOTOMEP-
HbIe MAacCHUBBI C TMHAMUYECKU OIpenesseMbIMU pa3MepaMu. B ka-
YeCTBe MpUMepa pacCMOTPUM ITPOTpaMMy, GOPMUPYIOIIYIO eTUHIY -
HYIO MaTpHILy, pa3Mepbl KOTOPOI BBOIUT MOJIL30BaTEb C KIIABUATYPHI:

// 07_05.cs — ABYMepHbIVi MaccuB — eAUHUYHass matpuua
using System;
class Program
{
static void Main()
{
int size;
do Console.Write("size = ");
while (lint. TryParse(Console.ReadLine(), out size) || size < 1);
int[,] one = new int[size, size];
for (int i = 0; i < size; i++, Console.WriteLine())
for (int j = 0; j < size; j++)
{
if (i == j) oneli, j] = 1;
Console.Write(one[i, j] + "\t");
}
foreach (int mem in one)
Console.Write(mem+" ”);
Console.WriteLine();
Console.WriteLine("one.Length = " + one.Length);
Console.WriteLine("one.Rank = " + one.Rank);

}

Pe3ynbrar BHINIOJTHEHUS IPOTPAMMBL:
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size = 4<ENTER>

1 (0] (0] (0]
(0] 1 (0] (0]
o 0 1 o
o 0 o 1

170000100001 0O0O0OO01
one.Length = 16
one.Rank = 2

B nporpamme popMupyeTCst AByMEpPHBIIA MacCUB (3K3eMILISIp Mac-
CHUBOB TUMA int[,]), pa3mMepbl KOTOPOTo ONpeAeeHbl TEPEMEHHOMH Size.
3HayeHue Size BBOOUT IOJIb30BaTeb. [10 yMOMUaHUIO BCE DIEMEHTHI
MaccuBa MoJayyaloT HyjleBoe 3HaueHue. Bo BIOXKEHHBIX LIMKJIaX JUaro-
HaJIbHBIM 3JIEMEHTaM TIPUCBOCHBI eIMHUIHBIC 3HAYSHUST, Y BEIBOISTCS
3HAYEHMS BeeX eMeHTOB. OOpaTnTe BHUMaHKe, KaK B 3ar0JIOBKE BHEIII-
Hero 1ukia for ucronb3yercs obpaieHue Kk meromy Console.Write
Line( ) ayst mepexoda Ha HOBYIO CTPOKY MpH BbIBoAe. [ajnee WLIOCT-
pupyetcs npuMmeHeHue 1ukia foreach k MHoromepHomy MaccuBy. Ile-
pebop 3HaYeHUI MacCUBa, MPEACTABIISIONIETO MATPUILY, BBIMOTHSIETCS
no crpokaM. (BreicTpee n3MeHsIeTcs IpaBblii UHIEKC. )

B koHI1e mporpaMmMbl BbIBEIEHO 3HaUeHUE cBolicTBa one.Length —
3TO obujee Koauvecmeo dJIEMEHTOB B MACCUBE 1 3HAUCHME paHTa Mac-
CHMBa — PaHT PaBeH BYM.

7.4. MaccuBbl MaccuBOB
M HENPSIMOYrosibHbl€ MacCUBbI

Kak cienyer U3 CMHTaKCMYECKOTO OIpeaesieHusI, TIpu 0ObsIBIIe-
HUU THUIIAa MacCHMBa MOXHO 3aJaBaTh HECKOJIBKO CHEIM(UKATOPOB
pa3MepHocTeil. B cranmapTe npuBeaéH npuMep TaKOTo TUIIA MaCCH-
BOB (C TpeMms crielpukaropaMmy pa3MepHOCTEN):

int [ ] [,,][,] — omHOMepHBIIT MacCUB, 3JIEMEHTHI KOTOPOTO - TPEX-
MEPHBIE MACCHUBbI, KaXIbIA C 3JI€MEHTAMU TUIIA «IBYMEPHBIA Mac-
CUB C 2JIeMEeHTaMu TUIa int». Takoii MacCUB MOXHO paccMaTpUBaThb
KaK MacCHUB MAaCCHBOB.

Tak Kak pazMepbl MAaCCUBOB, BXOSIIMX KaK 3JIEMEHThI B APYTroi
MAacCCHUB, MOTYT OBITh pa3HBIMM, TO MaCCHMB MaCCHMBOB B OOIIIEM CIIy-
yae He SABJISETCS «IIPSIMOYTOIbHBIM». Takne HENpsSIMOYTrOJIbHbIE Mac-
cuBbl B cranaapte C# Ha3BaHbl jagged array (3yOuaTble MacCUBBI).
ITpumep U3 cranmapra:
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int[ ][ ]j2 = new int[3][ ];

j2[0] = newint[ ] {1, 2, 3 };

j2[1] = newiint[ ] {1, 2, 3, 4, 5, 6 };

j2[2] = newiint[] {1, 2,3,4,5,6,7,8,9};

OOpaTuTe BHMMaHUE, YTO C MOMOIIbIO OJHOU OIepaluy new
HEBO3MOXHO CO3[aTh MAaCCUB MacCUBOB. B mpuMepe j2 — ccblika Ha
00BEKT TMIA MAaCCUB MAaCCUBOB C 3jIeMeHTaMu Tula int. BeipaxxeHue
new int[3][ | co3ma€T oObEKT-MacCUB C TpeMs 3JeMEHTaMu TuMa
«CCBLJIKa Ha OTHOMEPHBIM MacCUB C 3JieMEeHTaMu TUIa int». Kaxnas
M3 9TUX CChUIOK JOCTYITHA C TIOMOILbIO COOTBETCTBYIOIIETO BhIpake-
Hus j2[0], j2[1], j2[2]. OnHako, BHaYaje 3HAYEHUS 3TUX CCHIJIOK HE
onpezaeseHbl. TOJbKO MPUCBOUB KaXI0W M3 HUX Pe3yJbTaT BbIpaxe-
HU4 new int|[ | uruyuasuzamop, Mbl CBSI3bIBa€M CCBIJIKA C KOHKPET-
HBIMA OTHOMEPHBIMM MAacCHUBaMM, TMaMSTh IS KOTOPBIX 3a CYET
BBITIOJIHEHUS OIlepaliiyd new OyaeT BbIIe/IeHa B Kyde.

ITpuBenEHHbIE YeThIpe OOBSIBICHUS MOXHO 3aMEHUTb OJHUM,
WCTIONB3Ysl TPaBWIa WHULMAIU3AUUU (KOJWYECTBO OINEpalldii new
MpU 3TOM HE UBMEHMTCS):

int[ J[ ] j3 = new int[3][ ] {
newint[ ] {1, 2, 3},

newint[] { 1,2, 3,4,5, 6},
newint[] {1, 2, 3, 4, 5, 6, 7, 8, 9}
b

IIpu 0OBSABIEHNM MacCMBa MAacCHMBOB KaK M JJIS IPYTMX BUIOB
MAacCHUBOB MOXHO He MPUMEHSITh WHUIMAIN3AaTOPhI, HO TOraa Mpu-
JIETCS IBHO yKa3aTh pa3sMepbl MAaCCHBOB, M WX 3JIEMEHTHI ITOJIydyaT
yMaTYMBaeMble 3HAYEHUS.

[IpuMeHsIsT MTHULIMATA3aTOp, pa3pellleHo OITyCKaTh IJIS MacCHhBa
MAacCHBOB BEIpaXXeHHE C OIepalyeii new, HarpuMep, TaKUM 00pa3oM:

int[ ][ ] j4 = {
new int[3],
new int[6],
new int[9]

b

B 3TOM 00BsABIEHHM pa3Mep MacCHUBa BEpPXHETO YPOBHS 3adaH
CMMCKOM MHULIMAIN3ATOPOB. PazMepbl MacCMBOB HUXHETO YPOBHS C
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9JIeMeHTaMM TuMa int 31ech 3aJaHbl SIBHO, U 3HAYCHUST SJIEMEHTOB
OIpPEAEISIIOTCS 110 YMOJYAHUIO KaK HYJIEBBIE.

B kauecTBe mpuMepa C HEIpPSMOYTOJAbHBIM (3yO4aTbIM) MacCH-
BOM PacCMOTPUM CJECIYIOIIYI0 IpOorpaMMmy, (OPMUPYIOIIYIO HUX-
HIOIO HYJIEBYIO TPEYTOJIbHYI0O MATpHUILy. DJIeMEHTaM €€ TUaroHalu
MPUCBOMM HOMEpa CTPOK (HyMepauuio OyaeM BBIOIHATh, HAYMHAs
ot 1). Kak B mpumepe ¢ enMHUYHON MaTpulleil pasMep MaTpUILLbl
(4ucno e€ cTpoK) OyaeT BBOAUTH MOJIb30BaTeNb, KaK 3HAUEHUE Mepe-
MeHHO int size. TekcT mporpamMmbi:

// 07_06.cs — HWKHSIS1 TpeyroJsibHass MmaTpuua
using System;
class Program
{
static void Main()
{
int size;
do Console.Write("size = ");
while (lint.TryParse(Console.ReadLine(), out size) ||
size < 1);
int[ ][ ] tre = new int[size][];
for (int j = 0; j < size; j++)
{
tre[j] = new int[j + 1];
trefjilj]l =j + 1;
}
for (int i = 0; i < tre.Length; i++, Console.WriteLine())
for (int j = 0; j < tre[i].Length; j++)
Console.Write(tre[i][j] + "\t");
Console.WriteLine(«tre.Length = " + tre.Length);
Console.WriteLine(«tre.Rank = " + tre.Rank);

Pe 3YyJbTAaT BLIITOJITHCHMUA ITPOrpaMMbl:

size = 4<ENTER>
1

(0] 2

(0] o 3
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0 (0] (0] 4
tre.Length = 4
tre.Rank = 1

B nporpamMe o0bsIBlIeHA CChUIKA tre Ha MacCUB MaccUBOB. Orie-
palueil new oInpeneaéH MacCUB U3 Size DJEMEHTOB — CChUJIOK Ha
maccuBbl. Kaxnplii a1eMeHT tre[j] — cchlIKa Ha el He CYLIECTBYIO-
IIMH OMHOMEPHBIN MacCUB C 3JIeMEHTaMM THUIIA int. DTU MacCUBBI —
peajibHble CTPOKU TPEYrOJbHOU MaTpulibl — POPMUPYIOTCS B LIMKIIE.
HmmHa j—To MaccuBa paBHa j+1.

B 1umkie mevyaTy MaccuBa JUISI ONpeneeHUs YUcia 3JeMEHTOB
ucnoab3yercs cBoiicTBo Length. Beipaxkenue tre.Length Bo3Bpalaet
YUCJIO CTPOK MaTrpulibl. OOpaTuTe BHUMAaHWUE, YTO B OTJIMYUE OT
MHOI'OMEPHOI0 MaccuBa CBOICTBO Length paBHO umcily 3JIeMEHTOB
TOJIBKO «BE€pXHETO» YPOBHSI MaccuBa MaccuBOB. tre[j]. Length mo3Bo-
JISIeT ONpeAeIUTh JIUHY j-i cTpoku. CBoiicTBo Rank, oTHOcsIeecs
K obbekTy Tuna int[ ][ |, paBHO 1, T.K. 3TO OAHOMEPHBI MacCHUB
CCBIJIOK Ha MaccuBbl. OCTalbHOE OYEBUAHO U3 PE3YJbTATOB BBINOJI-
HEHMSI IPOrpaMMBbl.

BBoas cchUIKy Ha MacCUB U OOBSIBIISISI KOHKPETHBIA OOBEKT —
9K3EMILUISIP MacCUBa, MPOrPaAaMMUCT KaXAblil pa3 onpeneseT HEKO-
TOPBI TUI MMEHHO TaKMX MAaCCUBOB, KOTOpbie €My HYXHbI. CHUH-
TaKCHUC OOBSIBJICHMS 3TUX TUIIOB MbI YK€ pa3o0paind U OObSICHWIN C
MOMOIILIbIO TpUMepoB. CiieayeT 00paTUTh BHUMAHKE, YTO UMEHA 3THUX
TUIIOB MAacCCUBOB M CUHTAaKCHUC OINpEAeJICHUS TUIIOB MacCHMBOB HE
MOXOXHM Ha T€ KOHCTPYKIIMM, KOTOPBIE MPUMEHSIOTCS TSI OIIpee-
JIEHUs MOJIb30BaTEIbCKUX KJIACCOB KAK TAKOBBIX (BBOAMMBIX C TIOMO-
1IbI0 CIyXeOHoro cioBa class). OnHako, KaXIblii JeKIapupyeMblid B
MporpamMMe TUII MAacCHUBOB SIBJISIETCS HACTOSIIIMM KJIACCOM M CO3Ma-
€TCs KaK MPOM3BOAHBIA (KaK HACJAeTHUK) CUCTEMHOTIO Kiacca Array.
Byayuu HaciegHMKOM, KaXAblii TMII MacCMBOB MOJIyYyaeT WU MO-
CBOEMY peajn3yeT METOAbl M CBoMcTBa Kiacca Array. Crenyioiias
nporpaMMa WITIOCTPUPYET BO3MOXHOCTHM HEKOTOPBIX METOAOB, O
KOTOPBIX MBI €1IIE HE TOBOPUJIU.

// 07_07.cs — mMeToabl N CBOMCTBa Kknacca Array
using System;
class Program

{
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static void Main()
{
double[,] ar = {
{ 101 '75 0, 7}5
{-3, 2.099, 6, 3.901},
{ 51 '15 55 6}5
}s
Console.WriteLine("ar.Rank = " + ar.Rank);
Console.WriteLine("ar.GetUpperBound(1) = " +
ar.GetUpperBound(1));
Console.WriteLine("ar.GetLength(1) = " +
ar.GetLength(1));
for (int i = 0; i < ar.GetLength(0); it++,
Console.WriteLine())
for (int j = 0; j <= ar.GetUpperBound(1); j++)
Console.Write("\t"+ arf[i, j]);

Pe 3YJbTAT BBLIITOJITHCHUA ITPOrpaMMbl:

ar.Rank = 2
ar.GetUpperBound(1) = 3
ar.GetlLength(1) = 4

10 -7 o 7
3 2,099 6 3,901
5 -1 5 6

B nporpamMe onpenenéH 1 MHULUAIU3UPOBAH JBYMEPHBIN Mac-
CcuB ¢ sneMeHTaMu Tuna double. Pe3yabTaThl BHIITOJHEHMS IIPOTpaM-
MBI TOSICHSIIOT OCOOEHHOCTH CBOMCTB M METOHOB THUIIA MAacCHUBOB,
NPOU3BOJAHOro OT Kjaacca Array. OOpaTute BHMMAaHME, 4YTO
GetUpperBound(1) — BepxHss rpaHMlIa BTOPOro MHAEKCA, a HE KO-
JINYECTBO 3HAUECHUI 3TOTO MHIEKCcA.

7.5. MaccuBblI MaccuBOB
M NOBEPXHOCTHOE KONMMpoBaHMe

Htak, MaccuB MacCUBOB IPEACTaBIISIET COOON OMHOMEPHBIN Mac-
CHB, 2JIEMEHTAaMM KOTOPOTO SIBJISIIOTCSI CChUIKM HA MACCUBBI CJIEIYIO-
1iero (IMoAYMHEHHOIO) YPOBHS. DTOT akT TpeOyeT 0coO00ro BHUMA-
HUS, TaK KaK 3aTparuBaeT (pyHIaMeHTaTbHbIE BOIIPOCH KOITMPOBAHUS
CCBIJIOK U TeX 00BEKTOB, KOTOPHIE UMU adpecyloTCs.
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HeszaBrcumo oT TOro, Kakoro BMaa MacCHUB Mbl pacCMaTpUBaeM,
MpUCBaNBaHUE CCHIJIKE Ha MACCUB 3HAYEHMS IPYTOM CCHUIKM Ha YXKe
CYILIECTBYIOIIMI MacCUB (Ha OOBEKT C TUIIOM MAacCHUBa) MPUBOIUT K
TOSIBJIEHUIO IBYX CCBUIOK HA OMWH MAcCCHB. DTO MBI YK€ WLIIOCT-
pUpOBaJIXd U pa3odpau.

Meton Clone() mo3BojsieT co3aaTh HOBBIN SK3eMILISIP MacCHBa.
B nporpamme 07 _04.cs mokazaHo, 4YTO M3MEHSISI OOUH U3 OJHOMEP-
HBIX MAaCCUBOB-KOITU1, MBI He U3MeHsIeM BTOpoii. Crenyolias mpo-
rpamMma WUIIOCTPUPYET NMPUMEHEHUE KOMUPOBAHUSI K MHOTOMEPHO-
My MacCHBY:

// 07_08.cs — ABYMEpPHbIi MaccuB — MoJIHOe KJIOHUpPOBaHue
using System;
class Program
{
static void Main( )
{
int size;
do Console.Write("size = ");
while (lint.TryParse(Console.ReadLine(),
out size)||size<1);
int[,] one = new int[size, size];
Console.WriteLine("MaccuB one:");
for (int i = 0; i < size; i++, Console.WriteLine())
for (int j = 0; j < size; j++)
{
if (i == j) oneli, j] = 1;
Console.Write(onel[i, j] + "\t");
}

Console.WriteLine("one.Length = " + one.Length);
int[,] two = (int[,])one.Clone(); // KJIOHUpPOBaHue
two[0, 0] = -size;
Console.WriteLine("Maccus two:");
for (int i = 0; i < size; i++, Console.WriteLine())
for (int j = 0; j < size; j++)
Console.Write(twol[i, j] + "\t");
Console.WriteLine("Maccus one:");
for (int i = 0; i < size; i++, Console.WriteLine())
for (int j = 0; j < size; j++)
Console.Write(onel[i, j] + "\t");
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Pe 3YyJbTAaT BLITTOJITHCHUA ITPOrpaMMbl:

size = 4<ENTER>
MaccuB one:

1 0o o o
o 1 o o
(0] o 1 o
o o 0o 1

one.Length = 16
Maccus two:

-4 (0] (0] (0]
0 1 0 (0]
(o] 0 1 (o}
(o] 0 0 1
MaccuB one:

1 0 (0] (0]
0 1 (0] (0]
0 (0] 1 (0]
(0] 0 0 1

B mporpamme orpezeneHa cceliiika two Tma int|[,], u eif mpucBo-
€H pe3yJIbTaT KOMMPOBAaHUS MAcCHBa, CBI3aHHOTO CO CCHUIKOM one,
nMelolleil ToT ke Tvll int[,]. BeiBeneHa enmHUYHAasI MaTpUlia, aape-
COBaHHasI CCHUIKOM one, 3aTeM M3MEHEH OOBIYHBIM IIpHCBaNBAHUEM
OIMH 3JIEMEHT MacCHUBa—KOITUU:

two[0,0]=-size;

BriBeneHHBIe Ha KOHCOJIb 3HAYEHUS 3JIEMEHTOB MAaCCHBOB WILTIO-
CTPUPYIOT HE3aBUCUMOCTh MacCHBa-OpUIMHAIa OT MacCHUBa-KOIUM.

IIporpammer 07 _04.cs u 07 _08.cs paboTaioT ¢ MacCUBaMM, Y KOTO-
PBIX IO OMHOMY crieluduUKaTopy pasmMepHocTU. B mepBom ciydyae Mac-
CHUB OJHOMEPHBI, BO BTOPO MpOrpamMme KJIOHUPYETCSl ABYMEPHbIN
maccuB. [Ipumenss meton Clone() K MacCUBY MaCCUBOB, Mbl CTaJIKMBa-
eMcs ¢ OYEHb BaxKHON 0COOEHHOCThI0. CTPOro roBopsi, AEUCTBUSI METO-
Jla OCTAIOTCS MPEXHUMU — OH CO3MAET MAaCCUB-KOIIUIO U TIPHUCBAaBaeT
€ro 3JIeMEHTaM 3HaueHUs JIEMEHTOB MaccuBa-opuruHana. OgHako, B
9TOM CJIyyae KOMMPOBAHUS TeX MOAYMHEHHBIX MACCUBOB, Ha KOTOPbIE
«CMOTPST» CCBUIKM-3JIeMEHTBl MaCcCHUBAa-OpUTMHANA, HE TTPOUCXOINT.
BreinonHseTcs1, Tak Ha3bIBaeMOE, OBEPXHOCTHOE UJIW MOPa3psIIHOE KO-
nupoBaHue. MHaye u OBbITh HE JOJDKHO — «He 3HaeT» Meron Clone(),
YTO KO, KOTOPBIiA SIBISIETCS 3HAYEHUEM 3JIEMEHTa MacCuBa, MpeacTaB-
JISIeT COOOM CCBUIKY, U I10 3TOM CChUIKE HYXKHO €11I€ YTO-TO «I0CTaBaTh».
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Takum obpazoM, konupys ¢ nomouibio Metoga Clone() maccuB
MaCCHBOB, MBI ITOJIy4aeM JBa 3K3eMILISIpa MacCHUBa BEPXHETO YPOB-
H$I, 3JEMEHTBI KOTOPBIX aApecyloT OJHM U T€ Xe YJaCTKU MaMsITH,
BBIZICJICHHBIC IJIS1 TIOTYMHEHHBIX MAaCCMBOB O0bEKTa-OpUTHHAJIA.

B kayecTBe WLIIOCTpallMM YKa3aHHOW CUTYyalluu NPUBEAEM CJie-
IVIOIIYIO TIPOrpaMMy, TTOCTpoeHHYI0 Ha ocHoBe 07 06.cs:

/ 07_09.cs — KJIoOHupoBaHue noBepxHocTHoe!
using System;
class Program
{
static void Main( )
{
int size;
do Console.Write("size = ");
while (lint.TryParse(Console.ReadLine(), out size)||size<1);
int[ ][ ] tre = new int[size][ ];
for (int j = 0; j < size; j++)
{
tre[j] = new int[j + 1];
tref[jijl =j + 1;
}
Console.WriteLine("Maccus tre:");
for (int i = 0; i < tre.Length; i++, Console.WriteLine())
for (int j = 0; j < tre[i].Length; j++)
Console.Write(tre[i][j] + "\t");
Console.WriteLine("tre.Length = " + tre.Length);
int[ J[ ] two = (int[ ][ ])tre.Clone( );
two[0][0] = - size;
Console.WriteLine("Maccus two:");
for (int i = 0; i < two.Length; i++, Console.WriteLine())
for (int j = 0; j < two[i].Length; j++)
Console.Write(twol[i][j] + "\t");
Console.WriteLine("Maccus tre:");
for (int i = 0; i < tre.Length; i++, Console.WriteLine())
for (int j = 0; j < tre[i].Length; j++)
Console.Write(tre[i][j] + "\t");
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:

size = 4<ENTER>
Maccus tre:

1

(0] 2

0 (0] 3

0 (0] (0] 4
tre.Length = 4
Maccus two:

-4

(o] 2

0 (0] 3

0 (0] (0] 4
Maccus tre:

-4

(0] 2

(0] 0 3

0 (0] (0] 4

B mporpamMme ormnpenenaeHa cchika two tuana int[ |[ | n el pu-
CBOEH pe3y/ibTaT KOMUPOBAaHUS (KJIOHUPOBAHUS) «TPEYrOJbHOIO»
MaccuBa, aJpecOBaHHOIO CChUIKOU tre, umeroineit tun int[ ][ ]. C
MOMOIIIbIO OoTepaTopa

two[0][0] = - size;

W3MEHEH ONWH LIEJOYUCIEHHBIN 2JIEMEHT «HUXXKHETO YPOBHS» Mac-
cuBa MaccuBoB. Ilocie nmpucBanBaHUs M3MEHUJIOCh 3HAaUYEHUE, CO-
OTBeTCTBYyIOIIee BoipaxkeHuto tre[0][0].

KoHmponbHbie eonpocskl

1. ABAsIOTCS M TUIBI MACCUBOB TUIIAMM 3HAYEHU?

2. Kakoe 3HaueHUe MMeET MHAEKCHUpYIOlllee BbIpakeHUe IMpU
o0pallleHUH K MepBOMY 3JIEMEHTY OMHOMEPHOIo Maccupa?

3. Kakoii Tunm MoxXeT MMETh MHIEKCHUpPYIOlllee BbhIpaxkeHue?

4. I'me pa3MellaeTcs CChlJIKa Ha MAacCHUB: B CTeKE WIX B yIIpaBJIs-
eMoii mamsTtu (B Kyue)?

5. Ilpu BBINTOJTHEHUM KaKOil omepaluu co3naércst 00beKT Kiacca
MacCHUBOB?

6. Yto Takoe Kjacc MacCUBOB?

7. Kakue 3HaYeHUs] IPUHUMAIOT SJIEMEHThl MacCUBa MIPU OTCYT-
CTBUU B €0 ONpeAesIeHUM MHULIMaau3aTtopa?
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8. KakoBa cTpyKkTypa MHMLIMaIM3aTopa MaccuBa?

9. YeMm ompenensieTcsl KOIUYECTBO MHULMAIU3UPYIOIIUX BbIpa-
KEHUI B MHULMAIU3aToOpe MaccuBa?

10. O6BsICHUTE Ha3HAUCHUE BCeX dJIeMeHTOB 1uKia foreach.

11. KakoBo Ha3zHaueHHE M BO3MOXHOCTHU II€PEMEHHON ILIMKJIa
foreach.

12. MoXHO 1 U3MEHUTh pa3Mep MacCuBa-oObEKTa MOCHIE €ro
co3aaHus?

13. MoXHO 1 U3MEHUTH pa3Mep MacCuBa-o0beKTa B IIpollecce
BBITIOJTHEHUS IIPOTPAMMBI?

14. HazoBuTe CBOMCTBA MAaCCUBOB, YHAC/AeIOBaHHbIE UMU OT Kjac-
ca Array.

15. IIpuBeauTe mpuMepbl HECTATUYECKUX METOA0B OJHOMEPHBIX
MAacCHUBOB.

16. INpuBeauTe TMpUMEpPHl CTAaTUYECKUX METOMOB OTHOMEPHBIX
MAacCCHBOB.

17. B uém paznmuuus metogoB Copy() u Clone()?

18. Yto TaKkoe pa3MepHOCTb MaccuBa?

19. Yto Takoe cneuudukaTop pa3MepHOCTH MaccuBa?

20. JonycTuMo 1 AMHAMUYECKOE OmNpeaeieHue pa3MepoOB MHO-
TOMEPHBIX MaCCUBOB?

21. Yemy paBHO cBoiicTBo Length mist MHOroMmepHOro maccuna?

22. C nmoMollbl0 KaKUX CPeICTB MOXHO IIOJIyYUTh pa3Mep MHO-
TOMEpPHOI'0 MacCHBa IO HY:KHOMY U3MEPEHUIO?

23. CKosbKo crienprKaTOpoOB Pa3MEPHOCTH B OOBSIBIICHUN TUITIA
YeThIPEXMEPHOTO MaccuBa?

24. TlepeuncianTe CUHTaAKCUYECKUE OTJIMYUSI MAaCCMBAa/MaCcCHUBOB
OT JBYMEPHOI'O0 MacCHBA.

25. CKoJIbKO orepalidii new B olpene/ieHuM 00beKTa TpEXMep-
HOro maccuna?

26. YeMy paBHO cBoiicTBo Rank MaccuBa MaccuBoB?

27. B xakoM cllydyae Tpu KJIOHUPOBAHUM MacCHUBa MPOSIBISIETCS
3(P@deKT MOBEepXHOCTHOTO KOMMMPOBaHUS?
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CTPOKWU — OBBLEKTbI KITACCA STRING

8.1. CTpokoBble nuTeparnbl

st mpeacTaBieHUs: TeKCTOBOM mH@opManuu B C# uCHojb3y-
10TCs1 00BEKTHI KJ1acca string. Kiacc string nipeacrabiisieT codoit onuH
U3 npegonpeneaéHHbIX TUIOB sg3bika C#. B .Net Framework sTomy
TUITy COOTBETCTBYET Kjacc System.String. OQuH U3 BUIOB OOBEKTOB
KJacca string MbI yke MHOTOKPAaTHO TPUMEHSIIN — 3TO CTPOKOBBIC
KOHCTAHThI WJIM CTPOKOBBIE JTUTEPAIbI.

CTpoKOBasi KOHCTaHTA UJIM CTPOKOBBIN JIUTEpas MMeeT nBe dhop-
MBI — OOBIUHBIN (peeyasapublil) CTPOKOBBIN nuTepan (regular-string-
literal) 1 OyKBaJIbHBIN CTPOKOBBI JuTepan (verbatim-string-literal).
J1lo cux mop MBI UCIIOJIB30BaIM TOJBKO OOBIYHYIO (pecyasapHyio) dhop-
MY, TPAIMLMOHHYIO JJISI SI3bIKOB MPOrpaMMUPOBaHUSI. PerynsipHblii
CTPOKOBBIN JIUTEpal — 3TO IOCIEIOBATEILHOCTh CUMBOJIOB U 3C-
KEWI-TIoCIe10BaTeIbHOCTE !, 3aKII0UeHHAsI B KaBBIYKY (HE B allOCT-
podnl). B peryasipHbIX CTPOKOBBIX KOHCTaHTaXx ISl TMPEACTaBICHUS
CTIEIMAIBHBIX CUMBOJIOB MCIIOJIB3YIOTCSI T€ XK€ BCKEMIT-TIoCIeI0Ba-
TEJIbHOCTU, KOTOPble MPUMEHSIIOTCSI B KOHCTaHTax Tuma char. O6pa-
OaThIBas PETYJISIPHBIN CTPOKOBBIN TUTEPas, KOMIIUJISITOP M3 €r0 CUM-
BOJIOB (POpMUPYET CTPOKOBBIA OOBEKT W MPU STOM 3aMEHSIET
3CKEHII-TTOCIe0BATEIbHOCTA COOTBETCTBYIOIIMMM KOTaMu (CUMBO-
JIOB WIN YIpaBISIONUX KomoB). TakuM oOpa3zom, TUTEpay

"\uOO4F\x4E\u0045\ttwo"

OyIeT COOTBETCTBOBATh CTPOKA, IIPH BBIBOIE KOTOPOI HAa SKPaHE TEKCT
MMOSIBUTCSI B TAKOM BHJIE:

ONE two

3aech \u00O4F — ronuxkon cumpona 'O’, \x4E — 1ectHaauare-
puuHblii koa cuMmBosaa 'N', \u0045 — woHukox cumbonaa 'E', \t —
9CKEHI-MOCAeA0BATEIbHOCTD, MPEACTABISIONIAs KO TaOYISILINH.

ByKkBasIbHBIN CTPOKOBBIN JUTepal HaUMHAeTcs ¢ npedukca @, 3a
KOTOPBIM B KaBBIYKaX pa3MeIlaeTcsl BO3MOXKHO IyCTast TTOC/IeI0BaTe b-
HOCTb CMMBOJIOB. CHMBOJIBI TaKOTO JIMTepasa BOCIIPUHUMAIOTCS OyK-
BaJIbHO, TO €CTh B TaKOM CTPOKE He 00padaThIBaIOTCS 3CKEMII-IIocIe-
JIOBATEJIbHOCTU, a KAXAbIA CUMBOJI BOCIIPUHUMAETCS KaK TAKOBOI.
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B pesynbraTe BBIITOTHEHMS OMepaTopa:
Console.WriteLine(@"\uO04F\x4E\u0045\ttwo");
Ha 5KpaHe MOSIBUTCS
\uOO4F\x4E\u0045\ttwo

Eciau B OykBajibHOM JMTEpasie HEOOXOAUMO TTOMECTUTh KaBblU-
Ky, TO OHa M300paXkaeTcs NBYMsI PSIOM CTOSIIMMU KaBBIYKaMU.

BaxxHo 0TMETUTB, UTO OYKBaJIbHBIN JIUTEPa MOXKET OBITh pa3Me-
1IEH B KOJIE MPOrpaMMbl Ha HECKOJIbKMX CTPOKAX M 5TO pa3MelleHUe
coXpaHsIeTcsl IPU €ro BbiBoMe. B Toxe BpeMs MOoMbITKA Nepexoaa Ha
HOBYIO CTPOKY C MOMOIIIBIO 3CKEMIT-TIOCIeN0BATeIbHOCTH \Nn B OYK-
BaJIbHOM JIUTepajie OyaeT Oe3yCIIeIIHOM.

8.2. CTpokoBble 00BLEKTbI U CCbISIKU
TMna string

Kaxaplii cTpOKOBBII JTUTEepall — 3TO 00BEKT Kiiacca string. Kitacc
string sBJIsIeTCS TUTIOM CCBIIOK. KpoMe JTHTepaioB MOXKHO OIpee-
JINTh OOBEKTHI Kiacca string ¢ KMCITOJIB30BaHMEM KOHCTPYKTOPOB.
(KoHcTpyKTOp — chieuMajbHBbIE MEeTOH Kjacca, MpelHa3HaueHHbIM
IUIST MTHUIIAAIN3ali o0beKTa Kjacca B IIpollecce ero CO3TaHus.)
KoHcTpyKkTOpH! KiTacca string Io3BOJISTIOT MHUIIMATU3UPOBATH O0BEK-
TBI-CTPOKH HECKOJBKUMU CITOCOOaMMU.

Hau6Gonee mpocTas ¢popma co3maHus CTPOKHU-00bEeKTa — IIPUMeE-
HEeHMe CTPOKOBOTO JINTepajla B KaueCTBe WHUIINATU3UPYIOIIETO BEI-
paxkenus. [Ipumep:

string line1="9710 cTpoka 1";

ITocne BBIMOMHEHUST 3TOTO OOBSIBICHUS cCO3AaETCs ccbuika linel
TUTIA String, ¥ OHAa aCCOLIMUPYETCS CO CTPOKOBBIM JINTEPATIOM, KOTO-
pBIii siBJIsIeTCSl OOBEKTOM KJjlacca string.

CTpoKOBBIIi 0OBEKT MOXKHO CO3/1aBaTh, UCMOJb3YsI MACCUB CUM-
BOJIOB:
char [ ] car ={"M’, "a’, "c’, 'c’, 'u’, 'B'};
string line2 = new string (car);

B nanHOM mpumepe onpeneaéH CMMBOJIbHBIN MaccuB. IlpencraB-
JISTIOIIAsl €r0 CChUIKA car UCTIOJB3YETCS B KAYECTBE apryMEHTa IpU
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o0pallleHUM K KOHCTPYKTOpPY Kijacca string. 3HaueHueM coslnaBae-

MOIo o0bekTa OymeT crpoka «MaccuB». UTOOBI MOJIYYUTH CTPOKY,

COIEPKAIIYI0 OMUH CHUMBOJI, UCIIOJIBb3YeTCsI KOHCTPYKTOP C TIEPBBIM

napaMmeTpoMm Tuma char 1 BTOpbIM napamMeTpoM, paBHBIM 1.
IIpumep:

string line3 = new string ("W',1);

line3 mpencrTabisieT CTPOKy "W".

Eciu HyxXHa cTpoka, coiepxXkallas Mmocjiea0oBaTeJbHOCTb OJuHa-
KOBBIX CUMBOJIOB, TO IPUMEHSIETCSI KOHCTPYKTOP C ABYMSI IapaMeT-
pamu. IlepBblil U3 HUX OIIpenesieT HyXHbIA CUMBOJI, a BTOPO —
YMCJIO €r0 IMOBTOPECHUA.

IIpumep:

string line4 = new string ('7',3);

B nannHowMm ciyyae line4 3To cchuika Ha CTpoky "777".

Btopoii napaMeTp MOXET OBbITh JIOOBIM 1I€JIOYMCICHHBIM BbIpa-
KEHUEM, TI03TOMY 3TOT KOHCTPYKTOP YIOOHO MPUMEHSITh B TEX CITy-
Yasx, KOTma KOJIMYeCTBO ITOBTOPEHUI CMMBOJIA 3apaHee HEM3BECTHO,
TO €CThb 3aBUCHUT OT KaKMX-TO M3MEHSIEMBIX IIPY BBIMOJHEHHUU TIPO-
IrpaMMBbl JaHHBIX.

OOparuTte BHMMaHUE, YTO CpeAu KOHCTPYKTOPOB Kjacca string
HET KOHCTPYKTOpa C mapaMeTpoM TuIia string.

CTpoKOBBIe O0BEKTHI, KaK CO3IaBaeMbIe C IIPUMEHEHNEM KOHCT-
PYKTOPOB, TaK ¥ (hOpMHUPYEMBIE TSI TIPEACTaBICHMS CTPOKOBBIX JI-
TepajoB, KOMIWJIATOP pa3MelaeT B Kyde. CCBUIKM Ha CTPOKM pa3-
MelIaoTcs B cTeke. PasMep CTpoKM mpu oIpencieHUH CTPOKOBOTO
00BbeKTa SIBHO HE YKa3bIBAETCsI, OH ONpEnesisIeTCs] aBTOMaTUYeCKH
npyd MHULIManu3auuu. Hu pasmep cTpoku, HU €€ coaep:KMMoe He
MOTIYT U3MEHSTHCS MOCe Co3daHusT cTpoKu!!!

Ecnu mHnumanm3amnys mpu o0bsIBICHUN CTPOKOBOM CCBIIKU OT-
CYTCTBYET, TO €il mpucBauBaeTcsd 3HaueHue null, u ee Heab3sd uc-
ITOJIb30BaTh B BRIPAXXEHMSIX 10 MPUCBANBAHUS € KOHKPETHOTO 3Ha-
yeHus. [Ipumep ommbKu:

string line;
line += "asdfg”; // owmnbka komnunsLnn

Kpome siBHOTO 3amaHUsI CTPOKOBBIX JIMTEPAJIOB U MPUMEHEHUS
KOHCTPYKTOPOB IUISI CO3MAHUSI CTPOKOBBIX OOBEKTOB MCIIOJNB3YIOT
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meton ToString(). DToT MeTod oIpenenéH IJisi BCEX BCTPOEHHBIX
tunoB. Hanpumep, 3HaueHEM BBIpaKEeHUS

242.ToString()

OyIeT CTPOKOBBHIM OOBEKT, CoAepxKalluil M300paxkeHWEe CHMBOJIOB
1esioro yuciua "242".
ITocne BBITTOJHEHUS OTIEPATOPOB

bool b = 5>4;
strng sb = b.ToString();

3HayeHueM sb Oymer ctpoka "True”.

8.3. Onepauuu Hap cTpokamMu

Crpoku s3pika C# TipegHa3HaueHBI IJIsI XpaHEHUs MOCIeI0Ba-
TEJIbHOCTE CUMMBOJIOB, JUISI KaXAOTO M3 KOTOPBIX OTBOAUTCS 2 Oari-
Ta, U OHU XpaHsTcs B KonupoBke Unicode (kak gaHHbIe Tuna char).
B HexkoTOopoM cMBbICIEe CTpoKa IMOA0OHA OJHOMEPHOMY MACCHUBY C
sJleMeHTaMM Tumna char. DjeMeHTbl (CMMBOJIbI CTPOKM) MOCJEeN0Ba-
TeJIbHO HyMepyloTcs, HaunHas ¢ 0. [TocienHuit CMUMBOJI UMEET HO-
Mep Ha 1 MeHbIlIe JIMHBI CTPOKMU.

st cTpOKOBBIX OOBEKTOB OIpelesieHa orepalus UHISKCUPO-
BaHMUSI:

cTpoka[uHaekcupyioujee_BbipaxeHue]

cmpoKa — 3TO CChUIKA Ha OOBEKT KJjlacca string win cTpoKoBas
KOHCTaHTa;

uHdekcupyouee_gvipaiceHue — N0JKHO ObITh 1IEJIOYUCIECHHBIM U
HE MOXET ObITh MEHbIIIE HYJIS.

PesynbTar BhIpakeHUs C onepauyeil MHAEKCUPOBAHUS — CHUM-
BoJI (3HaueHue Tuna char), pa3MelI€HHBINA B TOM MO3UIIUU CTPOKHU,
HOMEpP KOTOPOI COOTBETCTBYET MHIEKCHOMY BhIpaxkeHuo. Eciu 3Ha-
YeHHe MHAEKCAa MEHBIIEe HYJsI, a TakKXkKe OOJIbllle MM PaBHO UTMHE
CTPOKM, BO3HUKAET UCKIIIOUUTEbHASI CUTYalMsl (TeHepUPYeTCs UC-
KJIIOUEHME).

BbipaxkeHue ¢ ornepaiveil MHACKCUPOBAHUSI, MPUMEHEHHOE K
CTPOKE, TOJIBKO npasodonycmumoe. C ero MOMOIIBIO 3aIlpelieHo (He-
BO3MOXHO) MU3MEHUTH COOTBETCTBYIOIINI 3JIEMEHT CTPOKMU.
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B kauecTBe mpumepa pacCMOTPUM BbIpaxkeHHUE, (popMUpylollee
CUMBOJIbHOE TIPEJCTaBICHUE 1IECTHAALIATEPUUHOM LIMGPHI 110 €€ e~
CITUYHOMY 3HaueHUIo B auarnasoHe oT 0 go 15:

*0123456789ABCDEF"[ind]

Ecnu ind ==13, To 3HaueHMeM BhIpaxeHus oyaet 'D'.

Onepauus npuceausanus (=) 17151 CTPOK BBITIOJIHSIETCS HE TaK Kak,
HarnpuMep, i MaccuBOB. Korma cchuike ¢ TUIOM MaccuBa MpucBa-
WBAETCsl 3HAUYEHUS CChIJIKA Ha APYrol yXe CylIeCTBYIOIIMI MacCuB,
U3MEHSIET TOJIbKO 3HaU€HUE CChUIKM. MaccuB, KaKk OOBEKT, CTaHO-
BUTCS OCTYIIEH IIJISI HECKOJIbKUX CChLIOK.

Onepalius npucBaMuBaHuUs ISl CTPOK MPUBOAMUT K CO3AAHUIO HO-
BOTO 3K3eMILISIpa TOM CTPOKM, Ha KOTOPYIO CCHLIAETCS BbIpaXkKeHUE
crmpaBa OT 3Haka onepaluu =. PaHee cylecTBOBaBlllasi CTpOKa HU-
KaK HE aCCOLMMUPYETCS C HOBOM CCBUIKOM.

Cka3zaHHO€ WUTIOCTpUPYET puUc. 8.1, Ha KOTOPOM MpUBeAeHa CXe-
Ma, COOTBETCTBYIOIIAS CJIEAYIOIIUM OObSIBICHUSIM:
char [ ] aCh = {"B’","'n’,'T"};
char[ ] bCh = aCh;

string aSt = "BanT";
string bSt = aSt;

cTeK Ky4a
aCh ° q
bCh . bofom |1
aSt ° » b a it T
bSt Ps 'Y b a " T

Puc. 8.1. HpI/ICBaI/IBaHI/IH IJIdd CCbIJIOK Ha MaCCUBBI U CTPOKH

Onepayuu cpasnenus Ha paBeHCTBO == M HEPaBEHCTBO !=, TIpH-
MEHSIEMbIE K CTPOKaM, CPaBHMBAIOT ITOC/IEI0BATEIbHOCTA CUMBOJIOB
B cTpokax. (OTMETUM, YTO IJIsI MAaCCMBOB CPAaBHMBAIOTCS 3HAYCHMS
CCBLIOK.)
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3HaueHueM BbipaxkeHus aSt==DbSt Oyner true.

Konxamenayuro cmpox BoinionHsiet onepauus +. Hanpumep, noc-
JIe IpUBEIEHHOIO OIIPeaeIeHUSI CChUIKU aSt BhIpaXKeHUe

aSt + " coctout u3 8§ our”

OpUBeIET K (popMupoBaHuIo cTpoku "baiiT coctout u3 8 out”. One-
pauus + TeperpyeHa M oOecIieyrBaeT KOHKATCHAILIMIO HE TOJIBKO
IBYX CTPOK, a TaKXXKe CTPOKM M OIepaHaa APYroro TWIla, 3HAYeHUE
KOTOpPOTro aBTOMAaTUYE€CKM TMpUBOAUTCS K Tumy string. Hampumep,
BBIpaxkeHHE

aSt+ " comepxut " +8+ " outr"

¢dopmupyet cTpoky " balT cogepxxut 8 out”.

OmHako 3HaY€HNEM BBIPAXKEHUS

aSt+ " comepxut " + 8 + aCh
oymet ctpoka "baiT cogepxut 8 System.Char|[ ]".

B 3ToM ciydae cchuika Ha MmaccuB aCh mpuBoauTCs K 0003Haue-
HHUIO THUIIa CHUMBOJBHOTO MaccuBa. (3HaueHMEM BBIPAXKEHUS
aCh.ToString( ) asnsercs " System.Char[ ]".)

Orneparus + Kak KOHKaTeHaIlls UMEeT TOT K€ paHT, YTO U OIle-
pauus +, obo3Havarolas caioxeHue apupmeTndeckux naHHbiX. [1o-
3TOMY 3HAYEHHEM BBIpaXKeHUS

aSt+ " comepxur " + 4 + 4 +" our”

Oymet cTpoka "baiT cogepxut 44 out”.

ITo-BuguMomy, 3To He TO, yTo oxuganu. Ho Benpb omepanuu

OIHOTO paHTa BHITIOJHSIOTCS CJIeBa HAIIPaBo.

8.4. HekoTtopble MeToAbl U CBOUCTBA
Krnacca String

XOTs1 MbI e1IE HE pacCMaTPUBAIA MEXaHWU3M U CUHTAKCUC Hacen0-
BaHUSI, U HE YMEEM KOHCTPYMPOBAThb MPOWU3BOJHBIE KJIACChl, HO yXe
ceifuac MoJje3Ho OTMETUTh, YTO Kjacc string ecTb sealed-kiacc, To eCcTb
OH HE MOXET CJIYXKUTb 0a30BBbIM IS APYTHUX MTPOU3BOAHBIX KJIACCOB.

Haubonee BaxXHBIM CBOICTBOM Kiacca string siBJISIETCSI CBOMCTBO
Length, mo3Bossitoliee NoJy4ynuTh AIUHY (KOJUYECTBO CUMBOJIOB) KOH-
KpeTHOW CTpokU (0ObekTa Kiacca string). 3HaueHWEM BbIpaXEHUS
"\tbuHom\u0068" .Length Gymer 7, Tak Kak Kaxmas 3CKEHII-IIOCIIe-
JIOBAaTEJIbHOCTh MPEACTaBSIET TOJIbKO OMUH CUMBOJI.

Cpeny MHOTOUYMCIIEHHBIX METOMIOB KJjlacca string paccMoTpum (1
TO OYEHb KPATKO) TOJIbKO HEKOTOPHIE.
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int CompareTo( ) — HecTaTUUECKUIA METO KOTOPbIii CPAaBHUBAET
IBE CTPOKH M BO3BpalllaeT LIeJIOUNCIIEHHOe 3HaYeHue. JIJisa AByX CTpoK
S1, S2 3nauenue S1.CompareTo(S2) paBHo +1, eciiu S1>S2, u pas-
Ho -1, ecau S1<S2 u paBHO HymoO, eciii S1==S2. CpaBHEHNE CTPOK
BBITIOJIHSIETCS JIEKCUKOTpahUIeCKH.

static string Concat() — craTuueckuil mMeToa (UX HECKOJbKO)
BBIMOJIHSIET KOHKATEHALIMIO CTPOK-ITapaMeTpOB. APryMEHTOB-CTPOK
MOXET OBbITh IBa, TPU WJIM MPOU3BOJbHOE KOJUYECTBO.

static string Copy() — craTMuyeckuii MeTOA BO3BpallaeT KOIMIO
CYILIECTBYIOILLIEH CTPOKMU.

static string Format() — cratuyeckuii meroa, GOpMUPYIOLIUI
CTPOKY Ha OCHOBE Habopa mapaMeTpoB. DTOT MeTO MOAPOOHO pac-
cMmartpuBaercs B §8.5.

int IndexOf() — HecTraTHyecKMit METOI TTOMCKA B BBI3bIBAOIIICH
CTpOKeE MOACTPOKU, 3alaHHOI MapaMeTpoM. Bo3BpalaeT MHACKC WU
-1, ecnu nmouck HeynavyeH. [louck ¢ Hayanza CTpPOKU.

string Insert() — HecTaTUYEeCKUi1 METON 1Sl BCTABKMA CTPOKMU-TIa-
paMeTpa B KONUIO BBI3BIBAIOLIECH CTPOKM C MO3ULIMH, 3aJaHHOU 10-
MOJHUTEIbHBIM MTapaMEeTPOM.

static string Join() — ctaTuyeckuii MeTol, OOBEINHSIIOLIUI B OTHY
CTPOKY CTPOKM MaccuBa—IapameTpa. [lepBbiit mapamMeTp THIA string
3aMa€T pa3aeauTeNb, KOTOPHIM OyIyT OTAEIeHBI APYT OT Ipyra B pe-
3yJIbTUPYIOILIEH CTPOKE 3JIEMEHThl MacCUBa.

int LastIndexOf() — HecTaTuyecKuii METOJI IMTOUCKA B BbI3bIBalO-
1Ieil CTpOKe IMOACTPOKM, 3aJaHHOM ImapaMeTpoM. BosBpalliaeT MH-
JIeKc uim -1, ecau mouck HeymadeH. IToMCK ¢ KOHIIA CTPOKM.

string Remove() — HecTaTUUEeCKUIA METOJ, yIaaseT CUMBOJIbI U3
KOIMU CTPOKH.

string Replace() — HecTaTMuecKuii MeTON, 3aMEHSIET CUMBOJIbI B
KOITMHU CTPOKH.

string [ ] Split() — HecTaTuyeckuii MeTol, (hDOPMUPYET MACCUB
CTPOK 13 (pparMeHTOB BhI3bIBalolleli ctpoku. [Tlapamerp Tuna char| |
3ama€T pa3aeauTe N, KOTOPEIMHM B CTPOKE pasleieHbl PparMeHTHI.

char [ | ToCharArray() — HecTaTUUYE€CKMI1 METOM, KOMMUPYET CUM-
BOJIBI BBI3BIBAIOIIE CTpOKM B MaccuB Tuma char| |.

string Trim( ) — HecTaTUYECKUIT METO, YAAISIeT BXOXICHUE 3a-
JaHHBIX CUMBOJIOB (HaIllpuMep, IIpo0esa) B Hayajle U B KOHILIE CTPOKMU.

string Substring( ) — HecTaTMYECKUI METO/, BbIIEJISIET U3 CTPOKU
noacTpoky. [TapameTpbl 3a1a10T HAYaJIO U JJTMHY BbIAEISIEMON YacTu
CTPOKH.
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8.5. ®opmaTnpoBaHuMe CTPOK

ITpu BeIBOAE, HanpuMep, ¢ ToMoliblo Console. Write() 3HaueHUt
0a30BbIX TUIIOB (Hampumep, int win double) oHu aBTOMaTHYECKU
npeodpasyloTcsl B CMMBOJIbHBIE CTpoKU. Eciiu mporpaMmmucTa He yc-
TpanBaeT aBTOMATUYECKU BBIOpAHHBIN (popMaT UX BHEILIHETO Mpea-
CTaBJICHUsI, OH MOXET €ro U3MEHUTh. JIJIsl 3TOT0 MOXHO BOCIIOJIb30-
BaThCsl CTATUUECKUM MeToaoM Format Kiacca string 1y UCIoib30BaTh
TaK Ha3bIBa€MYIO0 CTPOKY (DopMaTUpPOBaHUS B KaueCTBe MEepBOro Ia-
pamMeTpa METOI0B, MONACPKUBAOIINX (POPMATUPOBAHNE, HATTIPUMED,
Console.Write() u Console.WriteLine(). B oboux ciyuyasix nmpasuia
MOATOTOBKM MCXOAHBIX JAHHBIX ISl TIOJYYEHUS XKeJIaeMOoro pe3yJsib-
TaTa (HOBOW CTPOKM) OAMHAKOBBHI. PacCMOTpUMM 3TW mpaBuja mpu-
MEHUTEJIbHO K MeTOoIy KJjacca string:

public static string Format(string form, params object| | ar).

Tak Kak CMHTaKCUC 3ar0J0BKOB MeTOIOB ((pyHKIIMI) MBI (pop-
MaJIbHO elll€ He pacCMaTpUBAaJIU, MMOSICHUM 3JIEMEHTbI MPUBEIEHHOTO
3aroJloBKa.

public — MogudukaTop AocTyma. YKa3blBaeT YTO METOJ OTKPHI-
TBI, T.€. TOCTYNEH BHE Kjacca string.

static — MogmndukaTop, OTHOCSIINI METOA, K KJIacCy B 1IEJIOM, a
He K ero o0beKTaMm.

string — TN BO3BpalllaeMOro MeTOA0OM 3HaYeHUs

Format — ums meTtoza.

form — mapameTp, MpeacTaBIsSIOlINi CTPOKY (hOpMaTUPOBAHUS.

params — MoAu(UKATOP, YKa3bIBAIOIIWIA, UTO CICIYIOLINMN 32 HUM
MaccuB-MapaMeTp ar MOXeT ObITh 3aMEHEH TTpU 00palleHUU K (QyH-
KLMU JTIOOBIM KOJMYECTBOM apryMEHTOB (BKJIOYasi HyJb, T.e. apTy-
MEHTBI MOTYT OTCYTCTBOBATD).

object — TN 371eMEHTOB MaccuBa-TapaMeTpa ar. Tak kak object —
9T0 0a30BbI KJIacc IJisl BceX TUMOB sidbika C#, TO apryMeHThI, CO-
OTBETCTBYIOLLIME 3JIeMEHTaM MaccuBa object| | ar, MOryT UMeTb JItO-
0oi THII.

Hrak, meton string. Format() Bo3BpalaeT cTpoky, MOCTPOCHHYIO
Ha OCHOBE CTPOKU (hOpMaTUPOBAHUS U 3HAYCHUI apryMeHTOB, Clie-
JIYIOLIMX 32 9TON CTPOKOM B oOpalleHun K Meroay Format( ).

Ctpoka (opMaTupoBaHMsI BKJIIOUAET HEU3MEHSIEMbIE CHMBOJIBI
Y1 KOHCTPYKLIMU, Ha3bIBaEMbIE MOJISIMU MOACTaHOBOK. CTpyKTypa IoJst
noactaHoBku: {N[,W][:S[R]]}, rne N — Homep aprymeHra; W —



128 FnaBa 8

mmMpuHa 1o, S — cnenudukarop popmara; R — cnemudukarop
TOYHOCTH.

KBanpaTHble CKOOKM B MOJISI MOJCTAHOBKU HE BXOIST U 0003HA-
YyalT HeoOs3aTeIbHOCTh OIPaHUUYEHHOTIO UMM (parMeHTa (2JIeMeH-
Ta) moJisl. B moJie moacTaHOBKM pa3pellieHO OMyCKaTh BCE 2JIEMEHTHI
KpoMme (pUTYPHBIX CKOOOK M HOMepa aprymMmeHTa. MIMeHHO IO3TOMY
BCE OCTaJIbHBIC 3JIEMEHTHI TIOJIST IIOACTAHOBKY MBI OTPaHWYMIIN KBaI-
paTHbBIMM cKOOKamu. Bocrosb3yemMcst 3TUM MPaBUIOM, YTOOBI MPU-
BECTM MEPBbIN MPUMED.

int num = 23, den = 6;

string result, // ccbisika Ha CTPOKY, C pe3y/ibTaToOM

form = "Yucnutens: {0}, sHameHatennb: {1}, APO6HL: "
+ "{0}/{1}=={2}";

result = string.Format(form, num, den, num / den);

Console.WriteLine(result);

B npumepe onpeneneHsl ABe cChliky result U form Ha 0OBbEKTHI
Tuna string. 3HaueHWe CTPOKHU, CBSI3aHHON CO CCBhUIKOI form, orpe-
JeJIEHO MHUIMAIN3UPYIOLIeld CTPOKOBOII KOHCTaHTOil. B Hel msaTh
noJjieil moacraHoBok. Homepa B moJisix yKa3bIlBalOT, CHMBOJIbHbBIC
MpeacTaBAeHUs] 3HAYeHUI KakuX (1Mo cueTy, HauuHas ¢ 0) apryMeH-
TOB OYIOyT MOACTAaBJI€Hbl BMECTO COOTBETCTBYIOIIMX MHojeii. B oOpa-
meHnu K Merony Format() mepBblii apryMeHT — cTpoKa form, 3atem
num — aprymeHt, ¢ HomepoM 0, den — aprymeHT, KOTOPOMY COOT-
BETCTBYeT HoMmep 1, num/den — BbIpaxeHue, 3HaUYEHUE KOTOPOTO
BOCIIPMHMMAETCS KaK apTyMEHT ¢ HoMepoM 2. B pe3sysbrare BbIIOJI-
HeHUsI nmoAcTaHOBOK MeTon Format() Bo3BpalllaeT CTPOKY, CChLIKa
Ha KOTOPYIO NIPUCBOEHA MepeMeHHOoi result. BbIBOISI 3Ty CTPOKY Ha
KOHCOJIb, TIOJIYYUM:

Yucnutens: 23, 3HameHatenb: 6, Apobb: 23/6==

(ObpatuTe BHMMaHMe Ha OKPYIJICHUE pe3yibTaTa IeJTOYNCICH-
HOTO JIeJICHMUSI.)

B npuBenéHHOM IIpuMepe OIS TTOACTAHOBOK COACPIKAIM TOJIb-
KO HOMepa apryMeHToB. Pa3bepéM HasHaueHUEe APYTUX 3JIEMEHTOB,
KOTOpPHBIE B T10JIe TIOACTAaHOBKY HeoOsI3aTeTbHbI. 3arisiTast M CIemyro-
mee 3a HUM gucyio (W - IMprHA T0JIsd) B MOJIe TTOACTAaHOBKM OTIpe-
TIeJISIeT KOJIMYECTBO TTO3UIINIM, BBIACISICMBIX IJIST M300pakeHMS IO -
CTaBISIEeMOTO 3HayeHWs. Eciim 3TH 351eMeHTHI (3amsitas U 4YKCIIO)
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OITYILIEHBI, TO YMCJIO MO3UIUN OIPeAeISIeTC N300paKeHEeM BBIBO-
IUMOTO 3HAYEHUSI, TO €CTh IIIMPUHA TI0JIS BEIOMpPAETCsI MUHUMAJIBHO
JIOCTAaTOYHOM IJIs1 n300pakeHns 3HaueHus. Ecu mpuHa 1moss yka-
3aHa, M OHA IIPEBHIIIACT JUIMHY ITOMEIIaeMOTO B M0oJie 3HAYeHUSI, TO
MPU TIOJIOXUTENIBHON IITMHE 110151 W 3HaueHHMe BBIPAaBHUBAETCS 110
npaBoii rpaHuie. Eciu nepen mupuHoit moiasd W cTOUT MUHYC, TO
BBIPAaBHMBAHUE BBHITIOTHSIETCS T10 JIEBOI TPaHUIIE TTOJIS.
Cneuudukarop ¢opmara S 3agaét BuA M300paxkaeMoOro 3Haue-
HUs. [ pasHBIX TUIOB AAHHBIX 3TOT CIleUU(pUKATOpP BbhIOMpaeTcs
no-paszHoMy. Cienyrolias 3a HUM Hudpa — crneuuduKaTop TOYHOC-
™™ R — BiusieT Ha hopMHUpyeMoe 3HaYeHNE, U 5TO BIUSHHUE 3aBUCUT

oT crneuudukaTopa gopmara.
Tao6nuuma 8.1

Crneundukatopsl popmata S u Tounoctn R

CII(T:TLE/II)@; ) Hazsanue ¢popmara POHBTZ?;LSZ?PII/HETOW
C wm ¢ BamoTHbIIA KonnuecTBO IeCITUIHBIX
pa3psinoB
D wm d LlenoynciaeHHBIN MuHuMaIbHOE YHUCIIO
uudp
E v e DKCMOHEHUUATbHbIA Yucio paspsiioB rocie
TOYKU
F umnm C ¢uxkcupoBaHHOI TOuKoil | Yuciio pa3psgoB Iocie
TOYKU
N wm n Ywuciao ¢ pazgenureneM Ywucao 3HaAKOB ITOCIIE
TpUam TOYKU
Gum g Kopotkuit u3 E unu F IlomoGen E unu F
P wnu p 3HaveHMe B mpoieHTax (%) | Yucao 3HaKOB TocCye
TOYKU
X umm x IlecTHaaaTe puIHbBII MuHuMaIbHOE YKUCIIO
uudp
IIpumep
double dou = 1234.567;

string form = "Cneuyundukaunsa E4: {0:E4}, "
+ "cneuyndukaunsa F4: {0:F4}";

string result = string.Format(form, dou);

Console.WriteLine(result);
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B 06oux nosisix moacTaHOBKU CTPOKU (DOPMATUPOBAHUS OMYyIIE-
Ha IIMpUHA MOJISI, U MperosaraeTcs ABaxabl UCMOAb30BaTh TOJIbKO
onuH aprymMeHT (¢ Homepom 0).

BriBoguMast crpoka:

Cneundukauna E4: 1,2346E+003, cneundukaunsa F4: 1234,5670

OOpaTuTe BHMMaHWE Ha OKpYIJIEHWE INpU BbIBOAE MO dopmarty
E4 1 Ha 1ONOMHUTENBHBINA HY/Ib B N300paXkeHUU Yuciia ¢ (PUKCUPO-
BaHHOI TOYKOM mpu BbiBoge 1o ¢opmaty F4. Dto ompenensieTcs
cneurdUKaTOpOM TOYHOCTH, PaBHBIM 4.

ITpumep ¢ 1LIeTOYMCIICHHBIM 3HAYEHUEM, BEIBOIUMBIM C Pa3HBbI-
MM OCHOBAHUSIMU B Mojid U3 4-x nozuuuit. Obpature BHUMaHUE,
YTO IIMPHWHA TIEPBOTO TMOJIsSI OTPUIIATEJIbHA!

int num = 23;
string form = "OcHoBanue 10: {0,-4:D}\n ocHoBaHue 16: {0,4:X}";
Console.WriteLine(form, num);

Pe3YJ'IbTaT B KOHCOJIbHOM OKHE€:

OcHoBaHue 10: 23
ocHoBaHue 16: 17

B aToMm npumepe hopMaTHpOBaHUE BHITIOIHSIETCS. HEITIOCPEICTBEH -
Ho npu obpaieHun K meroay WriteLine(). I1epBblii apryMeHT BbIC-
TyIaeT B poiu (popMaTHOM CTPOKHU, a BBI30B MeToja string. Format()
OCYILECTBIISIETCS] HESIBHO.

Ecnu B aTOM npuMepe B MOJISIX MOACTaBKM yKa3aTh crieluduka-
TOPBI TOYHOCTH, TO B M300PaKEHUSIX LIETBIX YUCET MOTYT MOSBUTHCS
He3Hayauue Hyau. [Ipumep:

int num = 23;
string form = "OcHoBanne 10: {0,-4:D3}\n"+

" ocHoBaHue 16: {0,4:X3}";
Console.WriteLine(form, num);

Pesynbrat:
OcHoBaHune 10: 023
OcHoBaHune 16: 017

Hp Umeuanue: €CIN B IIOJIC MOACTAHOBKM YKa3daHa IIMPUHA, HEOO-
cTaTO4YHasa OJid IPEACTaBJICHUSA BBIBOAMMOIO 3HAYCHUA, TO IIMPHUHA IIOJIA
6yI[CT ABTOMAaTHYE€CKHU YBECJINYCHA OO0 HEO0O0XOAUMOTro KOJIMYECTBA ITO3UIINHI.
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8.6. CTpokKa Kak KOHTenHep

Kak MBI yke 3HaeM, onepatop foreach mpemHasHaveH ms moc-
JIeJOBATEILHOTO Mepedopa BcexX 3JIEMEHTOB HEKOTOPOIO KOHTEHE-
pa. Ecnu B KauecTBe KOHTelTHepa BHICTYITA€T MacCUB, HaIlpuMep, C
ajeMeHTaMu Tuma long, To g MpocMOTpa 3HAYEHUI BCEX €ro aJie-
MEHTOB MOXHO MCITOJIb30BaTh IIUKJI C 3aT0JI0BKOM

foreach (long cell in maccuB)

B sTtoMm 1uKiie uTepalMoHHas IlepeMeHHas1 cell umMeeT TOT Xe
THUI, YTO U 3JIEMEHTBl MacCUBa, U MOCJIEA0BATEIbHO MTPUHUMAET 3Ha-
YEHUS ero 3JIEMEHTOB.

Eciau HyXXHO MPpUMEHUTh TaKOH K€ LMKJI 1Sl mepebopa dJeMeH-
TOB 00bEKTa TUIIA String, TO UCIOJIb3YyEeTCsI UTePALlMOHHAS TTEPEMEH -
Hag tuna char. B xauecTBe KOHTeiiHepa BBICTYIAeT CTPOKOBBIM JIM-
Tepall, 1100 00beKT Kjacca string (1100 CChIIKa Ha TaKOW OOBEKT).
IIpuMep co CTPOKOBBIM JIUTEPATIOM:

foreach (char numb in "0123")
Console.Write("\t"+numb+"->"+(int)numb);

Pesynbrar:
0->48 1->49 2->50 3->51

8.7. MpnmMeHeHne CTPOK B NepekniovaTensax

Mpbl yxe ymoMUuHau, YTO 0ObEKTHI Kilacca string (M CChIJIKM Ha
HUX) MOTYT MCIIOJIb30BaThCsl B METKAX IMEPEKI0YATENST U CIYKUTh
3HaYEHUEM MEePEKII0YAIOIIEr0 BhIpaxXeHUs. 11 WLTIOCTpalluu 3TUX
BO3MOXHOCTEI pacCMOTPUM CXeMy pellleHUsT TaKoil 3anaun: «Beec-
TH (paMuUIMIO YesoBeKa (Hampumep, CiayXallero KOMIaHWM) U BbI-
BECTU MMEIOLIMECS CBEACHMSI O HEM». XapaKTep 3TUX CBEACHUI U
KOHKpPETHbIE CBEIEHUSI HAM HE BaXXHbl — IMOKaXXeM OOIIYI0 CXeMy
pellleHnsT MOMOOHBIX 3aay C MCIOJIb30BaHUEM ITePEeKII0YaTeNsT 1
CTPOK.

Console.Write("Beegute ¢pamununio:");

string name= Console.ReadLline();

swich(name) {

case "CepreeB”: Console.WriteLine("®pon MeTpoBun4”);
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...BbiBOO AaHHbIX O Cepreese ...

break;

case "TypoB":

...BeiBOOg AaHHbIX O TypoBe ...

break;

default: Console.Write ("Het cBegeHnii”);

}

8.8. MaccuBbl CTpPOK

Kak 11006l 00BEKThI, CTPOKM MOXHO OOBEAUHSITH B MACCHUBBI.
XOTs1 BHUMATEJIbHBII YUTATETb 3aMETUT, YTO B MACCUB MOMEIIAIOT-
Csl HE CTPOKHU, a TOJBKO CCBUIKM Ha HHUX, HO IPU MCIIOJb30BaHUU
MAacCCHBOB CCBhUIOK Ha CTPOKM He TpeOyOTCS HMKAKHWe CIeldalb-
Hble ONepalMu IJisg OpraHu3aluu odpalleHuss K COOCTBEHHO CTPO-
KaM 4epe3 CChUIKM Ha HUX. [loaToMy B uTeparype, MOCBSIIEHHOM
sa3bIKy C#, 3a4acTylo TOBOPST MPOCTO O MaccuBax CTpoK. B cieny-
IolIe mporpaMMe CO3IaETCS MACCUB CChIJIOK HAa CTPOKM, TTO YMOJI-
YaHUI0 UHUILMAJTIM3UPOBAHHBIN MyCTBIMU CTPOKAMU. 3aTeM B LIMK-
JIe 3JieMeHTaM MaccuBa (CChIIKaM) MPUCBAWBAIOTCS 3HAYCHUS
CCBIJIOK Ha 00BEKTHI-CTPOKU pa3HO NIUHEL. Jlanee K MacCUBY TIpH-
MEHsIeTCsl omepatop Inepebopa KoHTeliHepoB foreach, u cTpoku
BBIBOISITCS Ha KOHCOJIb.

// 08_01.cs — maccuBbl CTPOK...
using System;
class Program {
static void Main() {
string [] stAr = new string[4];
for (int i = O; i<star.Length; i++)
stAr[i] = new string("*', i + 1);
foreach (string rs in stAr)
Console.Write("\t" + rs);

Pe 3YyJbTAaT BLIITOJITHCHMUA ITPOrpaMMbl:

* * % % % % % % % %k
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B mporpamme co3gaH MacCUB M3 YETBIPEX ITYCThIX CTpoK. OH
MPEeACTaBJACH CChUIKOU stAr. OOpaTuTe BHMMaHuUE, 4To I cO3aa-
HUSI OOBEKTOB, AAPECYEMbIX DJIEMEHTAMM MacCHBa, MPUMEHSETCS
KOHCTPYKTOp C TpoTtoturnioM string (char, int); DToT KOHCTpPYKTOpP
CO3MAaET CTPOKY B BUJE IMOCIEA0BATEJIbHOCTH ONWHAKOBBIX CUMBO-
JIOB, KOJIMYECTBO KOTOPBIX ompenaesisgeT BTopoit napametp. (ITepBblit
rnapaMeTp MO3BOJSIET 3alaTh MOBTOPSIEeMbIii CUMBOJ.) MTepallioH-
Has mepeMeHHas uukia foreach uMeer Tum string, Tak Kak npocmar-
pUBaEMbIM KOHTEMHEPOM CIIY>XMT MacCUB TuIia string| |.

s nimoctpauuu npumeHeHust metogoB  Split(), Join(), pac-
CMOTpUM cJienylouyto 3agady. IlycTb 3HaUeHMEM CTPOKU SIBJSIETCS
MpeUIoKEeHUe, CIoBa KOTOPOTro pasfeseHbl npodeaaMu. TpedyeTcs
3aMEHUTh KaxXIbIii IIPOOE II0CIeA0BaTEIbHOCTBIO CUMBOJIOB "-:-".
Crenyolasi mporpaMma peiaetr chopMyJIMpoOBaHHYIO 3a1ayvy.

// 08_02.cs — gekomno3nuymns n o6beguHeHne CTPOK.

using System;

class Program

{

static void Main()
{
string sent = "De gustibus non est disputandum®;
// O BKycax He Cropsit
string[] words; //CCblJIKA HA MacCUB CTPOK
words = sent.Split(" ’);
Console.WriteLine("words.Length = " + words.Length);
foreach (string st in words)
Console.Write("{0}\t", st);

sent = string.Join("-:-", words);
Console.WriteLine("\n" + sent);

Pe3ynbrar BHIIIOJTHEHUS] IPOTPAMMBL:

words.Length = 5
De gustibus non est disputandum
De-:-gustibus-:-non-:-est-:-disputandum

B cTpoke, cBSI3aHHOI CO CCBIIKOI sent, TTOMeIeHEI CJIOBa, pa3-
IeiaéHHbIe TTpobemamu. OnpeneeHa cChblIKa words Ha MacCuB CTPOK
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(cch1ok Ha 06beKThI Kilacca string). ObpaiieHue sent.Split(" ') «pa3-
OuBaeT» CTPOKY, aipeCOBAaHHYIO CCHUIKOM sent, Ha (pparMeHTHI. [1pu-
3HaK pa30MeHust — CUMBOJ Ipoben ' ', UCIOJIb30BaHHbBIN B KauecTBe
aprymeHTa. M3 BblAeNeHHBIX (hparMeHTOB (HOPMUPYETCS MaCCUB
(00BbexT Kitacca string[ ]), ¥ ccblika Ha HEro MpucBauBaeTcsl mepe-
MEHHOI words.

Boipaxxenune words.Length paBHO avMHe (KOJMYECTBY 3JIEMEH-
TOB) chopMupoBaHHOIO MaccuBa. HamomuuM, yto Length — cBoii-
CTBO KJlacca MaccuBOB string[ |, yHacienoBaHHOe OT 6a30BOTO Kjlac-
ca Array.

Omnepatop foreach riepeGupaeT a1eMeHTH MaccuBa words, 1 UTe-
pallMOHHAas1 TepeMeHHasl st mociea0BaTeIbHO MPUHUMAET 3HAYCHUS
Kaxaoro u3 Hux. (HamoMHMM, 4TO 0COOEHHOCTh UTEpPaLIMOHHON
MepeMEHHON COCTOUT B TOM, YTO OHA ITO3BOJISIET TOJBKO ITOJYYaTh,
HO HE MO3BOJISIET U3MEHSITh 3HAUCHMST MepeOUpaeMbIX 2JIEMEHTOB. )
B tene nukna foreach oguH oneparop — obpalleHre K CTAaTUYECKO-
my metony Write() kitacca Console. Ero BeinosHeHue odoecrieynBaeT
BBIBOJI 3HAUEHUI 3JIEMEHTOB MaccHuBa (CTPOK). DCKEUII-MOCIeI0Ba~
TEJLHOCTh '\t'B M0JIe MOACTAHOBKM pa3nessieT TaOyasilueid BhIBOAM -
MbI€ CJIOBA.

Cratnueckuii MeToq Join() mpenHa3HaueH [IJisl BBITTOJTHEHUS Aci-
CTBUIA B HEKOTOPOM CMBIC/IE OOpaTHBIX AeMCTBUSIM MeTona Split().
Oo6paiieHue string.Join("-:-", words) oO0beauHsIeT (KOHKATEHUPYET)
CTPOKM MacCHBa, MPeacTaBIeHHOro0 CCbUIKOM words, TO eCTh coenu-
HSIET B OJIHY CTPOKY CJIOBA MCXOAHOIO MpeajoxXeHus. Mexay cioBa-
MM BCTaBIISIETCS CTPOKaA, UCITOIb30BaHHAS B KQ4eCTBE IIEPBOTO apry-
meHTa MeToaa Join(). TeM caMbIM KaxKIblii IIpo0ea MEXIy CIOBaMU
MCXOMOHOM CTPOKU 3aMEHSETCS CTPOKOM "-:-".

8.9. CpaBHeHMe CTpOK

[ns 00beKTOB Kiiacca string onpenesaeHbl TOJIbKO IBE Oonepaluu
cpaBHeHMs1 == U !=. Ecau HEoOX0AMMO CpaBHUBATh CTPOKU IO WX
YIOPSIIOYEHHOCTH, HATIpUMEDP, B JIEKCUKOTpapUIECKOM TTOPSIIKE, TO
9TUX ABYX OMepalrii HemocTaToyHo. KpoMme yxke yIOMSHYTOTO He-
cratudeckoro metoma CompareTo() B Kiacce string ecTb cTaTuyec-
KU MeTona (TouHee HaOOp IeperpykeHHbIX METOAOB) C UMEHEM
Compare, MO3BOJISIOIINI CpaBHUBATh CTPOKM WM MUX (pparMeHTHI.
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Tak Kak cpaBHEHHE M COPTHMPOBKA CTPOK OUEHb BaXKHBI B 3amadax
00pabOTKU TEKCTOBOW MHGpOPMALIMKU, TO PACCMOTPUM JIBa BapuMaHTa
metoma Compare().

HaubGonee npocToit MeToa UMeeT CACAYIONINI 3ar0JI0BOK:

int static Compare (string S1, string S2)

CpaBHUMBas IBe CTPOKH, MCIIOJIH30BaHHBIC B KA4eCTBE apTyMEH-
TOB, METO/JI, BO3BpalllaeT 3HaueHue 0, ecu cTpoku paBHEL. Eciau nep-
Basl CTpOKa JieKCUKOorpaduuecKu MeHbllle BTOPOl — BO3BpallaeTcs
OTpMIIaTeIbHOE 3HaUeHMe. B IpOTMBHOM cllyyae Bo3BpalllaeMoe 3Ha-
YeHHE TTOJOXUTEIbHO.

B crnenyroiiem dbparmMeHTe NporpaMMbl OnpeaeaéH MacCUB CChI-
JIOK Ha CTPOKHU, M3 HETO BHIOMpPAETCs M MPUCBaNBaAETCs TTePEMEHHOM
res CChIJIKA Ha JIeKCMKoTrpaduueck Hanooblryto cTpoky (08 03.cs):

string[] eng = {"one”, "two", "three”, "four”};
string res = eng[0];
foreach (string num in eng)
if (string.Compare(res, num) < 0)
res = num;

3HauyeHueM CTPOKHU, CBSI3aHHOM CO CChUIKOM-IIEpEeMEHHOM Ies,
oynmet "two".

IMIpoumnocTtpupoBanHas ¢opma Metoma Compare() olieHUBaeT
JIEKCUKOTpahrUECKYIO YIOPSA0UEHHOCTh, COOTBETCTBYIOILYIO aHTJIMI-
ckoMy andasuty. Crenyooliuii BapyaHT 3TOr0 MeToAa IMO3BOJISIET
WCII0JIb30BaTh pa3Hble ai(aBUTHI.

int static Compare (string, string, Boolean,Culturelnfo)

IlepBbie nBa mapamMeTpa — CpaBHUBaeMble CTpOKU. Tpetuii mapa-
METp YKa3bIBaeT Ha HEOOXOAMMOCTb YYUTHIBATh PErUCTP CUMBOJIOB
cTpok. Eciin oH paBeH true, TO perucTpbl HE YUUTHIBAIOTCS U CTPOKU
"New"” 1 "nEw" OynyT cuntarbcs paBHBIMU. YeTBEPTHIN MapaMeTp —
00bekT kiaacca System.Globalization.CultureInfo — mosBouser
yKazaTb ajiaBUT, KOTOPbII1 HEOOXOAUMO MCIIOJb30BaTh MPU JEKCH-
KorpaguueckoM cpaBHEHUM CTpoK. s mocTpoeHusi o0beKTa, KO-
TOPBIIA MOXET OBITh MCIIOJIb30BAaH B KaUe€CTBE apIyMeHTa, 3aMEHSIIO-
IETO YETBEPTHIMA ITapaMeTp, MCIIOJb3YIOT KOHCTPYKTOpP Kilacca
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Culturelnfo(string). AprymMeHT KOHCTPYKTOpa — CTpoKa, comepKalias
YCJI0BHOE 0003HaueHMUe HYXHOTro ajganuta. TouHee ckazaTb, 000-
3HavaeTcsl He ajiaBut, a KyabTypa (Culture), KoTopoii puHamie-
KUT COOTBETCTBYIONIIUI SI3BIK. 11 00O3HAUeHUS HALIMOHAJbHBIX
KyJIbTYpP, OPUHSITH UMEHA U KOABI, TAOJUILY KOTOPBHIX MOXHO HAUTH
B JIUTEpaType U JOKyMeHTaluuu, (CM. Harpumep, [13], I1punoxenue 2).
MBI B HalllMX OpuMepax OyaeM HMCIIOJb30BaTh IBa ajaBuUTa: aHT-
JUUACKUN (MMSI KyJbTyphl "en”, kKoa KyabTypbl 0x0009) u pycckuii
("ru” u 0x0019).

B caenyromem ¢pparmenTe nporpaMmbi(08 03.cs), KOTOpHIi IO-
CTPOEH MO TOH K€ CXeMe, YTO U MPEeAbIAYILIUNIA, ONpeacaéH MacCUB
CCBLIOK Ha CTPOKM C PYCCKMMM Ha3BaHUSIMU TIpelCcTaBUTENE ce-
MEMCTBa TETEPEBUHBLIX U3 OTpsifa KypUHBLIX. M3 MaccuBa BBIOU-
paeTcs CChLIKM Ha JeKCUukKorpaduyeCcku HauMMEHbIIYI0 CTPOKY,
T.€. paCHoJOXEHHYIO MOcJie YIOpSA0YeHUs 0 ajihaBUTy B Havalie
CIIHCKA.

string[ ] hens = {"Kyponatka 6enas”, "Kyponarka tyHgpoBas”,

"TerepeB”, "Tnyxapb”, "Pa64nk”};

string res = hens[0];

foreach (string hen in hens)

if (string.Compare(res, hen, true,
new System.Globalization.Cultureinfo("ru”)) > 0)
res = hen;

Console.WriteLine(res);

PesynbTat, BBIBOAUMBINA Ha KOHCOJIb:
rnyxapo

OG6paTtuTe BHUMaHUE, YTO YeTBEPTHIi mapameTp MeTona Compare()
3aMeHEH B BbI30Be Oe3bIMIHHBIM 00beKTOM Kiacca Culturelnfo, cdop-
MUPOBAaHHBIM KOHCTPYKTOPOM KJIacCa B BHIPaXXEHUM C oIllepaiueit
new. ApryMeHT KOHCTPYKTOpa — JIUTepHas CTpoka "ru" — obo3Haye-
HUe HYXHoOro ajidaBuTa (B TaHHOM IIPUMEpPE — PYCCKOIO $I3BIKA).
Ecnu Bo3BpallaeMblil pe3ysbTat, O0JIblIe HYJISI, TO €CTh IIepBast CTpO-
Ka, UMeHyeMasl CChUIKOMI res, JJeKCUKOoTpachuyecku 0oblle BTOPOI,
TO BTOpas CTPOKA, CBSI3aHHAsI CO CCHUIKOI hen, mpuHUMaeTcd B Ka-
YyecTBe INPEeTEeHIEHTa Ha HauMeHblllee 3HaUeHUeE.



Ctpokn — obbekTbl knacca String 137

8.10. NMpeobpasoBaHun
C yyacTMeMm CTPOKOBOro TMna

PaccmarpuBas apmdMeTnueckre THUIBI, MBI TIPUBENTM IIpaBUiIa
HesIBHBIX ITpeoOpa3oBaHMi 1 OTIepalnio SBHOTO TIPUBEICHUS TUIIOB:

(Tun) nepBu4YyHOE_BbIpaKeHne

K cTpokoBoMy THITY HesSIBHBIE TIpeoOpa3oBaHUs He TIPUMEHUMBI, 1
HEBO3MOXHO MCIOJIB30BaHUE OIepallii SIBHOTO MPUBEICHUS TUIIOB.

Kak yxe oTMedasoch, I BCEX TUIOB CYIIECTBYET METO.
ToString(), yHacaegoBaHHBINM BCeMU KjlacCaMU OT €IMHOI0 06a30BOro
kjacca object. Takum 06pa3zoM, 3HaU€HUE JIOOOTO TUIIA MOXHO TIpe-
CTaBUThb B BUJAE CTPOKHU, HAIpUMEDP, TaK:

intn =8, m=3;
Console.WriteLine(m.ToString()+n.ToString() + " nonyraes”);

Pe3yabTar BbIBOAA Ha KOHCOJIb:
38 nonyraes.

st obpaTHOrO Mpeodpa3zoBaHUsl U3 CTPOKM B 3HAYEHUE APYrOro
THIA MOXHO BOCHOJIb30BAaThCSl CTATUYECKUMU METOAaMU OUOIMOTEY -
Horo Kinacca Convert, mpuHaajIexallero IIpocTpaHCTBY UMEH System.
Eiui€ onuH 1myTh — IpUMMeHEHME cTaThudeckoro meroga Parse() miu
meTona TryParse(). YkazaHHble MeTOAbI (UX MPUMEHEHHUE KPaTKO pac-
CMOTPEHO B IJ1aBe 5) omnpeesieHbl B KaXXIOM Kilacce MpeaonpeaeiéH-
HOTO TUTIA, 32 UCKJIIOUeHMEM Kiacca object (B KOTOpOM OHU HE HYX-
HBI). DT METOABl YacTO IMPUMEHSETCS TPH UYTEHUM NAaHHBIX U3
BXOJIHOTO KOHcosibHOro notoka. Meron Console.ReadLine() Bo3Bpa-
11IaeT B BUAE CTPOKU HAOpaHHYIO Ha KJIaBUAType MOCe10BaTETbHOCTh
CUMBOJIOB. «PacumdpoBKy» 3TOM IIOCIe10BaTeIbHOCTH, TO €CTh IIpe-
BpallleHNEe CUMBOJILHOTO TIPEeICTaBICHUS BO BHYTPeHHEE TIPeICTaBIe-
HUe (B KOJ) COOTBETCTBYIOILLIETO 3HAYEHUSI, YIOOHO BBITIOJHUTH C I10-
motibio Metoaa Parse() unu TryParse(). Hanbosee nmpocto, HO coBceM
Hebe30I1acHO, IpUMEHUTh MeTo Parse(), HampuMep TaKuM 00pa3oM:

int res = int.Parse(Console.ReadLine());

B manHoM ciydae n3o0paxkeHUe LIeJIOTo YKCIIa B BUIe HabpaHHOM
Ha KJIaBMAType ITOCIIeAOBAaTeIbHOCTH LIMGpP (BO3MOXHO CO 3HAKOM)
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nepenaércs B BUIE CTPOKM Kak apryMeHT mertoay Parse() kiacca int
(nnaue System.Int32). 3amaua meToma — cOpMUPOBATH KOJ LIEJIOTO
Yyuclia, KOTOPOe CTaHeT 3HaUYeHUeM repeMeHHol int res. OcoOeHHOCTD
(1 omacHOCTh) — B IMPOYUTAHHOU CTPOKE HE JOJLKHO OBITH CUMBOJIOB,
OTIMYHBIX OT JECATUYHBIX LKU(p U 3HaKa uucia (+ wiu -). Ilepen
U300paXkeHUEeM 4YucIa U MOCjIe HEro MOIYT HaXOIMUThCS MPOOEIbI,
KOTOpBIE OyayT OTOpOILUeHHI (IIpourHopupoBanbl). Hampumep, crpo-
Ka MOXET OBbITh TaKOM:

" -240 "

3HayeHueM IepeMeHHOI res OymeT -240.

Kak yxe roBopujioch, Ip¥ HEBEPHOI CTPOKOBOI 3alMCU 3HaYe-
HUSI aHaIu3UpyeMoro tuia, Mmeron Parse() reHepupyeT MCKIIIOYe-
Hue. [Ipyu oTcyTcTBUM B IporpaMme OINepaTopoB OOpabOTKM STHUX
HUCKJIIOYEHU (a MBI UX €IIE HEe paccMaTpuBajiv) MporpamMma 3aBep-
1IaeTCS aBapUIHO.

s perieHust Toi Xe 3aJa4yd YTEHUsI U3 BXOJHOM CTPOKMU 1IeJIo-
YyucJaeHHOro 3HadyeHus meton TryParse() MOXHO NPUMEHUTDH TaK:

int res;
do Console.Write("BeBegute yesnoe 4yucno: ");
while(int. TryParse(Console.ReadLine(),out res)==false);

B 1mkiie ¢ mocTycioBHeM I0JIb30BaTei0 BHIBOIUTCS TIpUTJIALLIC-
Hue "Bpenute uenoe yucio: . HabpanHylo Ha KjlaBUaType IOC/IeNI0-
BaTEJIbHOCTh CUMBOJIOB cuuThiBaeT MeTod Console.ReadLine(). Bos-
BpalllaeéMasi METOIIOM CTPOKa CIIY>KUT TEePBBIM apryMEHTOM METoaa
TryParse() u3 knacca int. Ecnu ctpoka siBJsieTcsl KOPpeKTHBIM U300~
paxkeHHeM IIeJIOTO YKCIIa, TO ero KO IIPUCBauBaeTCs apTyMEHTy res, a
metoq TryParse() Bo3Bpaillaer 3HaueHue true. Tem cambIM LIMKI 3a-
Bepluaercs. B mpoTUBHOM cilydae mapaMeTp res OCTaéTcs 0e3 u3MeHe-
Huit, Meton TryParse() Bo3BpaiaeT 3HaueHue false, 4To MPUBOIUT K
caenyromieit urepayy mukia. LIk OymeT moBTOPsSITHCS, TTOKA O30~
BaTeJIb He BBEAET IPAaBUJIbHOIO M300paKeHMs 1I€J0T0 Yrca.

MeTtonoB npeobdpa3oBaHMIA 151 IPeAONpeIeIEHHBIX TUIIOB B KJ1acce
System.Convert MHOro 4 y HUX pa3Hble MMeHa. Harnpumep, 11 rpe-
o0pa3oBaHMsl CTPOKM B KOJ 1IEJOro yucja Tuma int rpegHasHauyeH
METOI:

Convert.Toint32(cTpoka);
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IIpu ucnonab3oBaHUM IIPe0OPa30BAHUI B CTPOKE-apTyMEHTe JOJ-
SKHBI OBITh TOJIBKO CUMBOJIBI, JOTTYCTUMBIE ISl TIPEACTaBIECHUS TOTO
3HAYeHUsI, K TUITY KOTOPOTO BBITIOJHSIETCS IIpeobpazoBaHue. B mpo-
TUBHOM CJIydae BO3HUKAET OLIMOOYHAsS CUTyaIlusl, TeHEPUPYETCS
HUCKIIIOYEHME, U, €CIIU B IIporpaMMe He IpeaycMoTpeHa oOpaborka
3TOT0 UCKIIOUEHMs, IIporpaMmMa 3aBepliaercs apapuiiHo. I1puseném
puMep ¢ OTHUM M3 MeTomoB Kiacca Convert:

string sPi = "3,14159", radius = "10,0";

double circle = 2 * Convert.ToDouble(sPi) * Convert.
ToDouble(radius);

Console.WriteLine("QnuHa okpyxHocTtu="+circle.
ToString());

B npumepe ompenesieHbI ABE CTPOKH, COIEpKallMe M300paKeHUs
BellleCTBeHHbIX uucesn (Tura double). O6paTtute BHUMaHUE, YTO APOO-
Has YacTh CTPOKOBOTO TIPENCTABIEHMS] KaXXKIOTO YHMC/IAa OTIeNIeHa OT
1IeJI0i YaCcTH 3arsIToi, a He TOYKOH. DTO CBA3aHO (KaK MbI YK€ YITOMU-
HaJli) C MpaBWIaMU JIOKIM3AlMM CUCTEMbI, B KOTOPOH UCIOIHSIETCS
nporpamma. B Esporie u Poccuu nieniast v ipoGHast yacTv yMciia Tpaau-
LIMOHHO pa3feNstoTcs 3angaToi. B uHuimanuzatope nepeMeHHoi double
circle MCronb30BaHkbI ABa OOpallleHMs K ofHOMY MeTomny Kiacca Convert.
Bo3sBpaiiaembie 3TUMU METOIAMM 3HAYEHUS MCIOJIb30BAHBI IS
BBIYMCJICHUS] MHULIMATUM3UPYIOILEro BoipaxeHus. Kak poragancst mpo-
HUUATEJbHbIA YUTaTelb, OyAEeT MOJIYYEHO MPUOIMKEHHOE 3HAuYeHME
JIUTMHBI OKpYXKHOCTH ¢ paguycoM 10. B aprymenTte metoma Console. Write
Line( ) ssBHO BBIIOJIHEHO (XOTsI 3TO U HE 00s13aTeIbHO) IIpeoOpa3oBaHLUe
3HaueHus circle Kk 3HaYeHuto Tuna string. Ha KoHCOIb OyIET BBIBENEHO:

AnuHa okpyxHocTn=62,8318

(Onsartb 3ansaTast B U300paxkeHUu vyucial)

8.11. AprymeHTbl MeToaa Main( )

o cero BpeMeHM Mbl UCIIOJIb30BaIX BapuaHT MeToga Main() 6e3
napameTpoB. MMeeTcs BO3MOXHOCTb oIlpelessiTh MeTon Main() c
TaKUM 3ar0JIOBKOM:

public static void Main (string [ ] arguments)

rae arguments — IPOU3BOJIBHO BEIOMpPaeMOe MTPOTPAMMUCTOM MM CCBUIKA
Ha MacCHUB C 3JIeMEHTaMM TUTA string.
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OTHU BJIEMEHThl MacCUBa MPEACTABISIIOT B Tejae meton Main( )
aprymMeHTbhl KOMaHIHOW CTpoKU. KOHKpeTHbIe apryMeHThl KOMaH/I-
HOI CTPOKU — 3TO pa3feiéHHble MpobeaMu IoCIea0BaTeIbHOCTH
CUMBOJIOB, pa3MelIEHHBIC ITOCJIE UMEHM ITPOrpaMMBbI IIPU €€ 3aITycKe
U3 KOMaHIHO CTPOKH.

Ecnu nporpamma 3aryckaeTcsl He M3 KOMaHIHOW CTPOKHU, a U3
cpennl Visual Studio, To mist 3amaHust aprTyMeHTOB KOMaHIHOM CTPO-
KV HYXHO WCIIOJb30BaTh CJENYIOIIYIO cxeMy. B OCHOBHOM MEHIO
BeIOMpaeTe MyHKT Project, 3aTeM B BbINagamolleM MEHIO BblOMpaeTe
KoMaHny ums_npoekma Properties. B oTKpbIBIIEMCSI OKHE Ha TaHe-
1u cneBa (Application) Beibupaere 3aknanky Debug. CripaBa oTKpbI-
BaeTcs IMaHedb, OJHO M3 TEKCTOBBIX IOJell KOTOPOl Ha3BaHO
Command line arguments. TexcT, KOTOPBIII BBOOUTCS B 3TO IIOJIE,
BOCIIPMHUMMAETCSI KaK TOCJIe0BaTeIbLHOCTD (pa3nenéHHbIX Mpobesia-
MU) 3HaAYeHUiI apryMeHToB Metoga Main( ). Kak BocCmoJib30BaTbCs
3TUMHU 3HAYEHUSIMU (3TUM MacCHUBOM CTPOK) — OeJI0 aBTOpa Mpo-
rpaMmbl. [IpomeMoOHCTpUpyeM Ha cliedylolleM IpUuMepe OCHOBHBIE
0COOEHHOCTH OOpabOTKM apryMeHTOB KOMaHIHOM cTpoku. Ilyctb
TpeOyeTcs MOACUYUTATh CYMMY LIeJIBIX YHCEJT, 3alTUCAHHBIX Yepe3 MPo-
Oesibl MpU 3aIlycKe MporpaMMbl B KOMaHIHOW CTPOKE.

Yucaa BBOAATCS B BUIE HAOOPOB CHMBOJIOB, KOTOPbIE OTACICHbI
JIpyT OT Apyra (1 OT MMEHM 3aIlyCKaeMOM IMporpaMMbl) IpoOeraMu.
B mporpamMme mnpenycMOTpuM MedyaTb COOOIUEHUSI 00 OTCYTCTBUM
apryMeHTOB B KOMaHAHOM cTpoke. TeKCT MporpaMMbl:

// 08_04.cs — AprymeHTbl meTtoga Main()
using System;
class Program
{
static void Main(string[ ] numbs)
{
int sum = 0;
if (numbs.Length == 0)
{
Console.WriteLine("HeT aprymeHToB!");
return;
}
for (int i = 0; i < numbs.Length; i++)
sum += Convert.ToInt32(numbsJ[i]);
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Console.WriteLine("Cymma 4yncen = " + sum);

Pe3ynbTaThl 1I€pBOTO BBHIIIOJHEHUI IPOrpaMMBbL:
KomanpgHas cTpoka: Program_1.exe<ENTER>

Pesynbrar:
Hert aprymeHrToB!

PesynbTaThl BTOPOTro BBIMOJIHEHUI TTPOTPaMMBbI:
KomanpgHas ctpoka: Program_1.exe 24 16 - 15<ENTER>
Pesynbrar:
Cymma 4ucen = 25

B tene meToma Main() onpeaesieHa 1ieJIoUMCIeHHAs IIepeMeHHasl
sum I nmojacyéra cymMmbl. [lapamerp numbs — cChlJIKa HA MacCUB
CCBUIOK Ha 00BeKTHl THMa string. Eciu mpu 3amycke mporpamMmbl B
KOMaHIHO# CTpOKe HET apryMeHTOB — MacCHB IyCT, 3HaYEHKE CBOM -
ctBa numbs.Length paBHO Hy10. BeiBoguTcs coobienue «Het ap-
TYMEHTOB B KOMaHIHOI CTPOKE» U OIepaTop return; 3aBepiiaeT BbI-
nojiHeHWe Tporpammbl. [Ipy HanMYuMM apryMeHTOB, BBIMOJHSIETCS
ki for ¢ mapamerpoM int i. (MoxHo mpumMeHUTh U UMK foreach.)
Crpoka — oyepeaHOM 2JeMEeHT MaccuBa numbs[i] — CIyXXUT apry-
meHToM Metoga Convert.Tolnt32(). Bo3Bpaiaemoe 1ejiouncieH-
HO€ 3HaYeHUe YBEeJUUYMBAET TEKylllee 3HaUCHUE NEPEMEHHOM sum.

8.12. HeuameHsieMOCTb OOBLEKTOB
Knacca String

K cumBoamM 00beKkTa Kiacca string, Oynb TO 00BEKT, CO3AaHHbIMI
KOMITWJISITOPOM JIsI TIPEeICTaBAeHUSI CTPOKU-JIUTEpaja, Uil o0beKT,
CO3/IaHHBIN C MOMOILbIO OOpallleHUsI K KOHCTPYKTOPY Kiiacca string,
MOXHO 00palllaThCs TOJBKO Il TOJyYeHUs UX 3HaueHuil. Hampu-
Mep, IJIS TOJAYYEeHUs 3HAaUEeHUS OJHOTO CUMBOJIA CTPOKU UCIIOJIb3Y-
eTcsl, BhIpaXkeHUE C oIlepaliieil MHaAeKCUpoBaHus [ |.
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Y100l «M3MEHUTL» CTPOKY, NMPUXOAUTCS MPUOErath K «00X0/I-
HbIM MaHeBpaM». Hanpumep, MOXHO nepenucaTb CUMBOJIBI CTPOKHU
BO BCIIOMOTaTeJIbHBIM MacCUB ¢ 3JeMeHTaMU TUIia char. DieMeHTH
TaKOTO MacCUBa JOCTYITHbI U3MEHEHUSM. BbIMOIHUB HYXXHBIE TIpe-
o0pa3oBaHusl, CO3IaIUM Ha OCHOBE M3MEHEHHOIO MAacCUBa HOBYIO
CTPOKY, UCIIO0JIb3ysd KOHCTpYKTOp string (char[ |). Eciu ucxomHas
CTpOKa He HYXKHa — MOXEM IMPUCBOUTH €€ CChLIKE 3HAUEHUE CChLI-
KM Ha MOJIyYeHHBbI 00bekT. CxeMa Mpeodpa3oBaHHUI MOKa3aHa Ha
puc.8.2.

string ToCharArray()

v

charf[]

O6paboTka
MaccuBa

char[] —» KonctpyxTop

string

Puc. 8.2. Kak n3MeHUTh OOBEKT TUTIA String

IlocienoBaTeIbHOCTh OIEPATOPOB, COOTBETCTBYIOLIASI OIIMCAHHOM
cxeMe:

string row = "0123456789";
char[] rev;

rev = row.ToCharArray();
Array.Reverse(rev);

row = new string(rev);
Console.WriteLine(row);

Pesynbrar BBITTOTHEHUS 3TOTO (pparMeHTa IpoTrpaMMBbI;
9876543210
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B npumMepe omnpeneneHa cchbljika row Ha OOBbEKT Kiacca string,
VHULMAJIN3UPOBAHHBI CTPOKOBBIM uTepanoM "0123456789". Omn-
peneieHa 6e3 MHUIIMAIM3AIMK CChUIKA rev Ha CUMBOJBHBIA Mac-
CuUB. 3aTeM K OOBEKTY, CBI3aHHOMY CO CCBHLIKOI row, IMpUMEHEH
meton ToCharArray(), u pe3yabTaT IPUCBOEH CChLIKe rev. MeTton
Reverse() kimacca Array MeHsieT Ha OOpaTHBIM MOPSAOK pa3Melle-
HHUS 3HAUYEHUI 3JIEMEHTOB MAaCCUBa, CBSI3aHHOIO CO CCBUIKOM Tev,
HCIIOJIb30BAaHHOU B KauyecTBe aprymeHTa. M3 u3aMeHEHHOIo Maccu-
Ba, aJpeCOBAHHOIO CCHUIKOW rev, KOHCTpYKTOp string( ) coszmaér
HOBYIO CTPOKY, CChUIKa Ha KOTOPYIO MPUCBAMBAETCsI MepeMEHHOMN
row. TeM caMbIM pa3pbIBacTCS CBSI3b CCBUIKM I'OW CO CTPOKOM
"0123456789", 1 row CBA3LIBAETCSI C OOBEKTOM, COMEPKAIIUM ITOC-
JiefoBaTeIbHOCTD "9876543210".

KoHmporsnbHbie eonpocskl

1. OOBbsIcCHUTE pa3IN4us MEXAY PeTyIIpPHBIM U OyKBaJIbHBIM CTPO-
KOBBIMM JIATEpaTIaMU.

2. KakuM 006pa3oMm B OyKBaJbHBIII CTPOKOBBIN JIUTEPaJl IIOMEC-
TUTh CUMBOJI KaBBIYKU?

3. [lepeuucaute crocoObl CO3MaHUsI 0OBEKTOB TUMA String.

4. Tlepeurcnute ornepauun Haja CTPOKaMU.

5. B 4éM 0coGeHHOCTh omnepaluvy MHAEKCUPOBAHUS AJISI CTPOK?

6. B 4ém ommums 1 B 4€M CXOACTBO CTPOK M MACCHBOB THIIA
char[ |?

7. Kak BBIMOJHSETCS onepauusl IpUCcBauBaHUS IJis1 CTPOK?

8. Kakue omepaliuy cpaBHEHUSI IPUMEHUMBI K CTpOKam?

9. Ilepeuncnutre 0COOEHHOCTH KOHKATeHALIMM CTPOK CO 3Haye-
HUAMM IPYTUX TUIIOB.

10. B xakux ciaydasx meton ToString() BbI3bIBaeTCsI HESIBHO?

11. KakoBo 3HaueHue cBoiicTBa Length 11 peryaspHoOro cTpo-
KOBOTO JIMTEpasia, COAePKalleTro 3CKEeHII-IToCIe10BaTeIbHOCTH?

12. Kak BBITTOJIHSETCSI CpaBHEHUE CTPOK?

13. Kak BoinonHsercss meron Join()?

14. Kak BeinosHsiercst MeTon Split()?

15. OObsicHUTe MpaBuIa NpuMeHeHus Metoaa Format().

16. Ha3oBuTe HasHaYeHUs 3JIEMEHTOB IOJIS MOACTAHOBKU CTPO-
K4 (popMaTUpOBaHUSI.

17. Ilepeuncaure cneuuguKaTophbl (hopmara I0Jisl ITOACTaHOBKMA.
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18. Kaxkoii Tum gojkHa MMeTh iepeMeHHas 1ukia foreach, mpu-
MEHSIEMOTIO K CTpOKe?

19. Kak uHMLIMAIM3UPOBATh MACCUB CTPOK?

20. Kak mosy4yuTb CTPOKY, CMMBOJIBI KOTOPOH MpPEeACTaBJSIOT
3HaueHue tumna long?

21. Kakumu cpenctBaMu MOXKHO MOJIYYUTh KO 3HAUYeHUs 0a30-
BOrO TUIMA, CUMBOJIbHAS 3alIUCh KOTOPOTO HAXOJAUTCSI B CTPOKE.

22. Kak nipu 3amycke IIporpaMMBbl 3aaTh apTyMeHThI?

23. Kak B Tejie mporpaMMbl IIOJYYUTh apIYMEHThI 13 KOMaHIHOK
CTpoKu?
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METO[bI C#

9.1. MeToabIi-npoueaypbl U MeToAbI-(hyHKLUN

Kak nucan Huximayc Bupt, mporpaMMbl — 3TO aJrOpUTMBbI +
CTPYKTYpPhI TaHHBIX. MOXHO CUMTAaTh, YTO AaHHbIe B C# — 5TO MOJs
00BEKTOB U CTATMUECKUE IO KJIACCOB. AJITOPUTMBI (TO €CTh (PyHK-
LIMOHAJIBHOCTD TIPOrPaMM) TIPEICTABISIOTCS C TTOMOIIBIO METOIOB
KJ1acca U METOJIOB ero 00beKTOB. B si3bike C# METObl HE CYILECTBY-
10T BHe KjaccoB. Hectatuueckue MeTOAbl — pealu3yloT QYHKIIMO-
HaJIbHOCTh 00beKTOB. CTaTHu4yecKnue METOAbl 00ecIleunBaloT (PyHK-
LIMOHAJIBHOCTh KJIACCOB M, TEM CaMbIM, TPOTPAMMBbI B LIEJIOM.

Hdns onpeneneHus METOAOB U MPU UX BbI3oBe B C# He UCHOb-
3yIOTCS HUKAaKHe CIIy>KeOHBIe clioBa. B «d3bIKax IpeBHOCTU», Ta-
kux kak ®DOPTPAH wmnu KOBOIJI, 1 B HeKOTOpHIX Oojiee cCoBpe-
MEHHBIX $SI3bIKax, He BXOmSIIMX B cemeicTBO CH-00pasHbIX, IJIs
0003HaYeHNs ToAIporpaMmM, PYHKIMI, TPOLEayp MCIOIb3YIOTCS
creuuragbHble TEPMUHBI, BKJIIOYaeMble B CITMCOK CIY>KEOHBIX CJIOB
cootBeTcTByIIero sizbika. (FUNCTION, SUBROUTINE — B
®oprpane, PROCEDURE B Ilackane u T.1.). Jnst BbI30Ba 1OM-
nporpamMM B @opTpaHe UCITOIB3YEeTCS KOHCTPYKIINS CO CITY>KeOHBIM
ciopoM CALL u T.1m.

B g3pikax, Bemymux cBo€ mpoucxoxiaeHue oT si3bika Cu (C++,
Java, C# u np.) npu ompeneseHUM QYHKUUNA U IJIs OOpallleHUusT K
HUM cIieliMajbHble TEPMUHBI HE TPUMEHSIIOTCS. DTO B MTOJTHON Mepe
OTHOCHUTCS U K MeTogaM si3bika C#. OQHaKO CMHTAKCUYECKU U Ce-
MaHTU4Yecku MeToabl C# MOXHO pa3faeauTh Ha MPOLEeayphl U hyHK-
UU. DTO AejieHWe He OCOOEHHO XECTKOE M B psijie CIydyaeB METOM
MOXET UTPATh ABE POJIU — U MPOLEAYPHl U (PYHKIINM.

B ynpouiéHHoM BapuaHTe dhopMar Aekjapaluyd MeToaa, KOTo-
PbIif MOXET UrpaTh pojib Kak MpoLeayphl, Tak U (GYHKIUU, MOXHO
MpPeICTaBUTh TaK:

Mo,umtwu(a1'opbl_MeTo,1.1aopf
TUN_BO3BpaLjaeMoro_3Ha4eHuss UMsi_MeToha
(cneundukauns_napameTpos)

{ oneparopsl_tena_metoga }
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HWHnekc opt YKa3bIBaeT Ha Heo0S3aTeIbHOCTh MOIM(PUKATOPOB
MeToja.

dDurypHbie CKOOKM OTPaHUYKMBAIOT TEJIO METOJA, YACTh OObSBIIE-
HUS TIepel TeJIOM MeTOIa Ha3bIBalOT 3aT0JIOBKOM METO/IA.

MuHuManbHasT KOHCTPYKIWS, TIpUMeHsIeMas ISl oOpalleHus K
METOAY:

nmsi_merona(crincok_aprymMmeHToB).

B o6mem ciyyae uMsi MeToma Mpu OOpalleHWU TOMOJHSETCS
npedrKcaMu, YKa3bIBaIOIIMMHU Ha TPUHAIJIEKHOCTh METOIa IPo-
CTPaHCTBY MMEH, KOHKPETHOMY KJIacCy WJIM pealbHO CYLIECTBYIO-
1IeMy OOBEKTY.

Memoo—npouedypa otnmyaercs oT MeToga—(MYHKIUKA CIeAyI0-
IIUMU CBOMCTBAMU:

1) B xauecTBe THIla BO3BpalllaeMOI0 3HAUEHUS MCIOJIb3yeTCs void,
T.€. TIpolieypa He BO3BpAlllaeT B TOYKY BBI30Ba HUKAKOTO pe3yJibTaTa.

2) B Tene npolieaypbl MOXeT OTCYTCTBOBAaTh OMepaTop BO3BpaTa
return, a Korma OH TPUCYTCTBYET, TO B HEM HET BBIPAXKEHUS IJIS
BBIYMCIICHUS BO3BpalllaeMoro 3HayeHus. Ecim onepatop return ot-
CYTCTBYET, TO TOYKa BBIXOJA U3 IIPOLIEAYPHI (M3 METOAA) PACTIONOXKE-
Ha 3a MOCJICIHUM OIepaTOpPOM Tejla METO/aA.

3) Insa oOpaileHUsT K METOAY-IIPOLeIypPEe MCIIOAb3YETCS TOIBKO
oIepaTop BbI30Ba METOAA:

nmMsi_mertoaa (Crncok_aprymMeHTOB);

Memoo—gpynxuus:

1) B kauecTBe TUIIa BO3BpAllaeéMOT0 3HAYEHUS UCIOIb3YEeTCsI TUIT
CCBUIKM WX TUII 3HaueHUs1. TakuMm oOpa3om, (pyHKIIMS BCeraa BO3-
BpalllaeT B TOUKY BHI30Ba Pe3Y/bTaT.

2) B Tene ¢pyHKIIMM Bceraa MpUCYTCTBYET, IO KpaliHell Mepe, OmuH
oIepaTop BO3BpaTa:

return BbipaxxeHune;

BoipaxkeHue omnpeaensier Bo3BpallaeMblii (pyHKIIMEH pe3yabTar.

3) ObpalieHue K MeTOAY-(YHKIIUM MOXKET MCIIOJIb30BaThCs B
KayecTBe onepaHaa MOAXOMSIIEro BhlpakeHus. TepMUH «ITOAXOISI-
1LIET0» OTHOCUTCSI K HEOOXOIMMOCTH COIJIACOBaHMSI OINEpPaHIOB B
BBIpAXKEHUU TI0 TUIIAM.
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4) Ecau pe3yabTaT, Bo3BpalllaeMblii MeTOIOM-(PyHKIIMEN, 10 Ka-
KUM-TO TIpUYMHAM HE HYXEH B Mporpamme, a TpeOyeTcsl TOJbKO
BBITIOJTHEHWE OTNEPATOPOB Teja PYHKIWU, TO 0OpallleHre K Heil MOo-
KeT 0(OPMIIATHCS KaK OTAENBHBIN OIepaTop:

nmsi_merona (CnUCoK_aprymMeHToOB);

B 3ToM ciiydae (pyHKIIMS BBICTYIIA€T B POJIU TIPOLIETYPHI.

Korga Bl 3HAKOMUTECH C HEKOTOPBHIM METOMOM (WUIM TIMIIIETE
CBOM METOHd), OYeHb BaKHO MOHMMATb, OTKyda MeTod Oepe€T (uiu
Oymet OpaThb) MCXOAHBIE AJaHHBIE U Kyaa (1 KaK) METOJ OTIpaBseT
pe3yabTaThl CBOEI padOoThI.

Hcxoonvte dannvie MOTYT OBITDH TIOJTYYEHBI:

1) Yepes annapat mapaMeTpoOB METOMA;

2) Kak rino6anbHbIe 10 OTHOIIEHUIO K METOMY;

3) Ot BHELIHUX YCTPOMCTB (IOTOKM BBOAA, (haiiJIOBBIE ITOTOKHU).

Pe3yabmamur MeTOI MOXET NEepeaaBaTh:

1) B Touky BBI30Ba KaK BO3BpalllaéMoe 3HaUCHUE;

2) B rinobGanbHbIe 110 OTHOLLIEHHUIO K METOIY OOBEKTHI;

3) BHelrHuM ycTpolicTBaM (IIOTOKHY BBIBOIA, (haiiioBble IIOTOKM);

4) Yepes anmnapar napaMeTpoB METOAA.

I''moGanbHEIMU IO OTHOILIEHUIO K MeTony oobekTaMu B C# sBIsI-
JOTCSI CTaTUYECKUe TIOJIST Kiacca, B KOTOPOM, METOI OINpeneiaéH, u
moJist (CTaTMYeCKHe) IPYTUX KJIAacCOB, HEIMOCPEIACTBEHHBIM JOCTYI K
KOTOpPBHIM uMeeT MeTon. OOMeHEI uepe3 I100ajbHble O0BEKTHI SIBJISI-
JOTCSl HapylIeHWeM MPUHIIUIIOB MHKATICYJISIIIMA U OOBIYHO B peajb-
HBIX pa3paboTKax 3ampelieHbl WM He PeKOMEHIYIOTCS.

OOMEeHBI CO CTAaHIAPTHBIMU TTOTOKAMH BBOAA-BBIBOIA, ITOMICPKM -
BaeMble cpeacTBamu Kiiacca Console, HaM yxe 3HAKOMBIL. JIJ1s1 opraHu-
3a OOMEHOB ¢ (hailyIOBBIMU TTOTOKAMU UCITOJIB3YIOTCS T€ CPEICTBa
OMOIMOTEKH KJIaCCOB, KOTOPBIE MBI €11€ He paccMaTpuBaiu. Cocpeno-
TOYMMCSI Ha OCODOEHHOCTSIX OOMEHOB Yepe3 armapar IapaMeTpoB.

IIpu ompeneneHun MeToda B €ro 3arojloBKe pa3MellaeTcs Crie-
muduUKaLus mapaMeTpoB (BO3MOXKHO ITycTast) — pa3feaeéHHasl 3allsi-
TBHIMM TIOCJIE0BATEILHOCTh CIEIM(UKATOPOB MapamMeTpoB. Kaxkmplit
cnenuduKaTop UMeeT BUI:

mMoaungukaTop TMn_napameTpa nMs_napamerTpa

MomndukaTop mapamMeTpa MOXKeT OTCYTCTBOBATh WJIA UMEET OIHY
u3 caeaywoiux gopm: ref, out, params.
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OrpaHuyeHUit Ha TUIT mapaMeTpa He HakaaesiBaeTcs. [Tapamerp
MOXET ObITh TMpeAoNpeAcJeéHHOro Tuia (0a30Bble TUIIbI, CTPOKH,
object); mepeuncieHueM; CTPYKTYpOil; KJIaCCOM; MaCCUBOM; UHTEP-
delicom; aeneraTom.

HUmsa napamempa — 3T0 UAEHTU(PUKATOP, KOTOPHIA BHIOMpaeT
MPOrpaMMUCT — aBTOp MeTona. O6JacTh BUAMMOCTU U BpeMsI Cyllle-
CTBOBaAHMSI MIapaMeTpa OrpaHUIMBAIOTCS 3aTOJIOBKOM U TEJIOM METO-
na. Takum o6pa3om, TTapaMeTphbl He BUIHBI M HEAOCTYITHBI IUTS KOa,
KOTOPBII HE pasMELLEH B TEJIE METOIA.

Crangapt C# oTMedaeT CylIeCTBOBaHME YEThIPEX BUIOB Iapa-
METPOB:

e TIapaMeTphl, IiepenaBacMble 110 3HAUCHUSIM;

e TIapaMeTphl, NepenaBaeMble MO cchlikaM (ref);

e BBIXOJHBIE TTapaMeTphl (out);

e MaccuB-TIapaMeTp (params).

ITapameTpsl nepBbiXx Tpéx BuaoB B Cranmapte C# Ha3bIBalOT
¢ukcupoBaHHbIMU ITapaMeTpamu. Crnenudukanus GUKCUPOBAHHO-
ro rnapaMeTpa BKJIIOYaeT HeoOs13aTesIbHbI Moaudukarop ref win out,
o0o3HaYeHUe TUIIA U UAeHTU¢UKATOp (MMsI IapaMeTpa).

Cnucok ImapaMeTpoB IIpeacTaBisieT co000ii, BO3MOXHO ITYCTYIO,
MOCJIe0BATEIbHOCTD Pa3aeaEHHBIX 3aMSThIMU CHIeIM(MUKATOPOB Ma-
paMeTpOB, U3 KOTOPBIX MOAbKO NOCACOHUL MOXET OBITb MaCCHUBOM-
napamMeTpoM, UMEIIMM MoAGUKATOD params.

MoaudukaTtopsl MeToAa HeoOsI3aTeNbHBI, HO HUX JOCTAaTOYHO
MHoro. BoT ux cnucok, rnoka 6e3 KOMMEHTapUueB:

new, public, protected, internal, private, static, virtual, sealed,
override, abstract, extern.

B nanHoIi1 raBe Mbl OyaeM paccMaTpuBaTh TOJIbLKO METObI KJlac-
coB (He 00beKTOB). B mekiapanuio Kaxaoro MeToja Kjacca BXOIUT
Moaudukarop static ¥ Takoil MeToJ Ha3bIBalOT CTATUYECKUM METO-
JIOM KJiacca.

YToOBI MPOAEMOHCTPUPOBATH HEKOTOPBIE BOZMOXHOCTH U OTJIM -
YUs METOAA-TPOLIETyphl OT MeTona-(OYHKINH, PACCMOTPUM CIIEAYIO-
LIYIO IIPOrpaMMy

// 09_01.cs — Ctarnvyeckme metogbl — npouegypa n GyHkums
using System;
class Program

{

static void print(string line)
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Console.WriteLine("QnuHa cTtpoku: " + line.Length);
Console.WriteLine("3Ha4eHune cTpoku: " + line);
}
static string change(string str)
{
char[] rev = str.ToCharArray();
Array.Reverse(rev);
return new string(rev);
}
static void Main()
{
string numbers = "123456789";
print(numbers);
numbers = change(numbers);
print(numbers);

PG3YJ'[I)TaT BBITTOJTHCHUA ITPOrpaMMbl:

AnuHa cTtpokn: 9
3Ha4yeHne cTpokn: 123456789
AnnHa ctpoku: 9
3HavyeHune cTpokn: 987654321

B xnacce Program tpu cratuyeckux metoaa. Meron print( ) mo-
JlydaeT MCXOAHbIE JaHHbIE B BUIE CTPOKHU-IIapaMeTpa U BBIBOAUT
IJIVUHY W 3HauyeHHe 3TOM CTpoKu. B TOuky BbI3oBa Meton print( )
HUYEro He BO3BpalllaeT — 3TO MPOLEaypa.

Meton change() — aTo ¢yHKLuUs. OH MojyyaeT B KauecTBe mapa-
MeTpa CTPOKY, (popMUpPYET € MepeBEPHYTOE 3HAUCHUE U BO3Bpallla-
€T B TOUKY BBI30Ba 3TOT Pe3Y/IbTaT.

B ¢yHkuum Main( ) ompeneneHa cchliKa numbers Ha CTPOKY
"123456789". B oTmenbHOM ollepaTope BBI3BAaH METOMI-TIPOIIETypa
print(numbers), KOTOPbIAi BHIBOAUT CBEICHUSI O CTPOKE, UMEHOBAH-
HOM CCHUIKOM numbers. 3aTeM Ta XK€ CChUIKa MCIIOJb30BaHA B Kaye-
CTBe aprymMeHTa meroja-¢yHKIuM change(). OOpalleHue K 3TOMY
METOIy pa3MelleHO B IIpaBoil YacTU olepaTropa MpucBauBaHusl, TO-
3TOMY BO3BpalllaeMblii MeTomoM change() pe3yabTaT CTAHOBUTCS HO-
BBIM 3Hau€HMEM CChUIKM numbers. IToBTopHOe oOpallieHre K METOIy
print() WIIIOCTpUPYET U3MEHEHUSI.
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9.2. CooTHoLWweHue hNKCUPOBAHHbIX
napamMmeTpoB U apryMeHToB

YT1o0bI OOBSICHUTH BO3MOXKHOCTA M OCOOEHHOCTH pa3HbIX BUIOB
MmapamMeTpoB, HAYHEM C TOTrO, YTO MpHU OOpallleHWU K METOAY Kax-
IIbIA (DUKCUPOBAHHBIN MapaMeTp 3aMeIAeTCsI HEKOTOPhIM apryMeH-
ToM. COOTBETCTBHE MEXIY TTapaMeTpaMH 1 3aMeIIAIOIIMMK UX apTy-
MEHTaMM YCTaHaBJIMBAETCS IO MX B3aMHOMY PaCIOJIOXEHHUIO, TO
€CTh TTapaMeTphl OIpeneeHbl MTO3UIIMOHHO.

ApPTyMEHT, 3aMeHSII0IIUI (DMKCUPOBAHHBIN MapaMeTp, NMPeacTaB-
JISIeT cO0OM BhIpaXeHWE, TUI KOTOPOTrO COBIAAAET WJIM MOXET ObITh
NMpUBEAEH K TUITY, YKa3aHHOMY B clieliMUKalUi COOTBETCTBYIOIIE-
ro TapameTpa.

s mapameTpa, IepeaaBaeMoro 1o 3HauyeHUIo, IIpyu o0palleHun
K METOIy CO3MaéTCsl BHYTPU METOAA BPEMEHHBIN 00BEKT, KOTOPOMY
MpUCcBavBaeTcs 3HaUeHUe apryMeHTa. MiMs1 mapaMmerpa B Tejie METO-
Jla COOTHECEHO C 3TUM BPEMEHHBIM O0BEKTOM U HUKAK HE CBSI3aHO C
TeM KOHKPETHBIM apryMeHTOM, KOTOpbIi MCMHOJIb30BaH B obpalle-
HUU BMecTo napamerpa. Onepainu, BbIITOJTHIEMBIE B TeJIe METOIA C
yY4acTUEM TaKoro IapameTrpa, AEHCTBYIOT TOJBKO Ha BPEeMEHHBIN
00BEKT, KOTOPOMY ITPUCBOECHO 3HAYEHHUE apTyMeHTa.

B Crangapte C# nj1st WjutiocTpallMii He3aBUCHMOCTU apryMeHTa
OT U3MEHEHUI TapaMeTpa, NepeaaBaeMoro Mo 3HauYeHuIo, MpUBee-
Ha cliefylollasi mporpamma:

//09_02.cs — napameTp, nepenaBaeMblii N0 3HAYEHUIO
using System;
class Program
{
static void F{(int p)
{
ptt;
Console.WriteLine("p = {0}", p);
}
static void Main( )

{

inta=1;
Console.WriteLine("pre: a = {0}", a);
F(a);

Console.WriteLine("post: a = {0}", a);
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Pe3ynbrar BBIIOJTHEHUS IPOTPAMMBL:

pre:a=1
p=2
post: a =1

M3meHeHue mapamMeTpa p B Tejie MeToga F( ) He MOBIMUSUIO Ha
3HaYeHUE apryMeHTa a.

Takum o0pa3oM, Kak WTIOCTPUPYET NMPUBEAEHHBIA MpUMeED,
napameTphbl, NepeaaBaeMble MO 3HAYEHUSIM, CIYXaT IS Nepeaadyu
JaHHBIX B METOJI, HO He TO3BOJISIIOT BEPHYTh KaKylo-11u00 nHpopMa-
LU0 U3 METOo.A.

B kmacce MoxeT ObITh JI060€ KOJIMYECTBO CTATMYECKUX METO-
OB, 1 OHU MOTIYT OECHpPEIsITCTBEHHO oOpauiaTbCs APYT K IPYTY.
IMokaxxeMm Ha TIpuMepe KaKue TPU 3TOM TOSIBIISTIOTCS BO3MOXHOCTH.

3amava: Hanucarh (PyHKIMIO (METOMI), BO3BpAIIAOIIYIO 3HA-
YEeHUE MUHUMATbHOIO U3 YEThIPEX apryMeHToB. [IpsiMoii myTh — ucC-
MOJIb30BaTh B TeJie METO/IA BJIOXEHHBIC YCJIOBHBIE ONEPaTOPbl WU
yCIIOBHBIE BBIpaxkeHus. [1ocTynM mo-IpyroMy — oIpeaesIinM BCIIo-
MorarejibHy10 (QYHKIIMIO, KOTOpas BO3BpalllaeT MUHUMaJIbHOE 3Ha-
YeHUE OTHOTO U3 ABYX nmapamMeTpoB. [IporpaMma MOXeT ObITh TAKOI:

//09_03.cs — BJI0OXXeHHbIe Bbi30Bbl PYHKLNNA

using System;

class Program

{

// BcnomorarenbHas yHKuuns:

static double min2(double z1, double z2)

{

return z1 < z2 ? z1 : z2;

}

// Bo3Bpawjaet MUHUMaJIbHOe U3 3HAYEeHUN napamMmeTpos:
static double min4(double x1, double x2,

double x3, double x4)

return min2(min2(min2(x1, x2), x3), x4);
}

static void Main()

{
Console.WriteLine(min4(24,8,4,0.3));
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:
0,3

B nanHOM mpuMepe oba craThueckux Meroaa min2( ) u min4( )
BBICTYNAIOT B poiu pyHKuMii. O6paTuTe BHUMaHNE Ha BIOXEHUE 00-
paleHuil K pyHkiuu min2() B onepaTtope return ¢pyHKUMU mind( ).

YToOBI METOI MOT C TTOMOIIBIO TapaMeTPOB M3MEHSITh BHEITHIE
10 OTHOIIIEHUIO K METOAY OOBEKTHI, IMapaMeTPhl JOKHEI UMETh MO-
mudukaTop ref, To ecTb mepemaBaThCs IO CCHUIKE.

J171sT MTUTIOCTpaIliy 3TOM BO3MOXKHOCTH MOIU(PULIPYEM TTpoTrpam-
my 09_02.cs — cHaOnuM napameTp HoBoil ¢yHKLIUKM FR( ) monudu-
KaTopoM ref.

// 09_04.cs — napameTp-3HaYeHne, rnepegaBaeMbivi 1o ccbljike
using System;
class Program
{
static void FR(ref int p)
{
pt+;
Console.WriteLine("p = {0}", p);
}
static void Main()
{
inta=1;
Console.WriteLine("pre: a = {0}", a);
FR(ref a);
Console.WriteLine("post: a = {0}", a);

PesynbTar BBITTOTHEHUS TTPOTPaMMBbI:

pre:a=1
p=2
post: a =2

ITocne obpaiueHust K Mmerony FR( ) 3HaueHue BHELIHEH MO OT-
HoweHuo FR( ) nmepemMeHHOI a U3MEHUIOCH.

OO6paTuTe BHUMaHUE, YTO apryMEHT, MOJACTaBJIsSIEMbIid HA MECTO
NepeaaBacMoro o CChbUIKE MapameTpa, NOKEeH ObITh CHA0XKEH MO-
mudukaropom ref.
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B xauecTBe mpuMepa MeToma ¢ mapaMeTpaMHM, IeperaBacMbIMHU
IO CChLJIKAaM, 4YacTO paccMaTpuBalOT MeToHd swap( ), MEHSIIOIIUI Me-
CTaMM 3HAYEHMSI IBYX OOBEKTOB, alpeCOBaHHBIX apryMeHTaMu. Pac-
CMOTPUM YyTh OOJiee CIIOXHYIO 3aJady — METO.H YIOpsSIoYeHHs (B
MOPSIIKEe BO3pacTaHMs) 3HAUYCHUI TPEX ILIEeNIOYMCIEHHBIX MepeMeH-
HBIX. 11T meMOHCTpallMi BO3MOXHOCTEH BCIIOMOTATEIbHBIX METO-
IIOB OIIpEAC/IMM B TOM e KJIacCe METOI YIOPSIIOYeHUS ABYX Tepe-
MeHHBIX(TIporpamma 09 _05.cs):

// BcrniomoraTtenbHbii MeTon
static void rank2(ref int x, ref int y)
{

int m;

if (x >y)

{

m=x;x=y;y=my

Meton rank2() urpaetr poab NmpouLeaypbl — OH B TOUKY BbI30Ba
HUYEero He BO3BpalllaeT, TaK KakK TUIT BO3BpalllaéMOTo 3HaUeHUs void.
IMapameTpsl — IeJTOYMCIEHHBIE TIepeMeHHEIe, TepeaaBaeMble 10
cceTKaM. B Terre MeToma oObsIBIIeHA BCITOMOTaTelIbHasl TIepeMeHHasT
int m. OHa ucnoab3yeTcs Kak MPOMEXYTOUHBIN Oydep mpu oOMeHe
3HAYEHUWI TTapaMeTpOB X U Y.

HMmes mpuBen€HHBIN METOI, MOXKHO HAITACATh CIIEAYIONIYIO TTPO-
Lienypy, pellapllylo Hallly 3aa4yy COPTUPOBKU TPEX MEPEMEHHBIX:

static void rank3(ref int x1, ref int x2, ref int x3)
{

rank2(ref x1, ref x2);

rank2(ref x2, ref x3);

rank2(ref x1, ref x2);
}

B tene metoma rank3( ) ero mapameTphbl MCIIOJIb3YIOTCS B Kaude-
CTBE apryMeHTOB IIpu oOpalueHusx K merony rank2( ). Ilpouenypa
rank2( ) BbI3bIBA€TCSI TPUXKIbI, MOCIEAOBATEIBHO COPTUPYS 3HAYe-
HUSI, Ha KOTOpPbI€ yKa3blBalOT mapamMeTpnl x1, x2, 3areM X2, X3 u
3aTeM x1, x2. ®ynkuug Main(), WITIOCTpUpPYIOIIas TpUMeHEeHIE
metona rank3():
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static void Main()
{
inti= 85, j =23, k = 56;
rank3(ref i, ref j, ref k);
Console.WriteLine("i={0}, j={1}, k={2}", i, j, k);

PesynbTar BBITTOTHEHUS TTPOTPaMMBbI:
i=23, j=56, k=85

Wrak, mapamMeTpsl, IiepegaBaeMbIe 110 CChUIKE, MCIIOJIb3YIOTCS ISt
U3MEHEHUs YK€ CYIIECTBYIOIIMX 3HAYEHUH BHEUIHUX IO OTHOIIIE-
HUIO K METOAY OOBEKTOB.

OOpaTtuTe BHUMaH1e, YTo Moaudukarop ref ncrioiab3yercs He TOJb-
KO TepeJ MapaMeTpoM, HO U Iepel 3aMellalolM ero apryMeHTOM.
Oco60 OTMETHM, YTO apIryMEHTOM MOXKET ObITh TOJIbKO IlepeMEHHasI
(He KOHCTaHTa U He BhIpaXXeHUE) TOTO Xe TUIAa, YTO U TapaMmeTp.

Console.WriteLine(rank3(ref 24, ref 8, ref 4)); //owmnb6ka!
// ERROR - aprymMeHTb! [OJDKHbI ObITb NepemMeHHbimun!!!

BrixomnHble mapamMeTpbl CHaOXawoTcs Moaudbukatopom out u
MO3BOJISIIOT NMPUCBOUTh 3HAYEHUSI 00BEKTaM BbI3BIBAIOIIETO METOAA
Jlaxke B TeX clydasix, KOraa 9TU O0beKThl 3HAYEHUI elIé HE UMEIH.

BosHukaeT Borpoc — 3aueM HyXeH MoauduKaTop out, €C/id Te Xe
JIeHCTBUS obecrieunBaeT mpuMeHeHue Mmomudukaropa ref? CaszaHo
nosiBJieHre MonudukaTopa out ¢ MPaBUIOM 0013aTeIbHOM UHULIUATM -
3allMu NepeMeHHbIX. Moaudukarop out «roBOpUT» KOMIWISITOPY —
“He oOpalllail BHUMaHUEe Ha OTCYTCTBUE 3HAUYEHUS Yy TIePEMEHHOM, KO-
TOpasi MCTIOJIb30BaHA B KQUeCTBE apryMeHTa”, 1 KOMITWJISITOP He BbIIa-
€T coob1IeHus 00 olmoke. OqHAKO 3Ta epeMeHHas 00s513aTeJIbHO J0JI-
>KHa TOJIyYUTh KOHKPETHOE 3HauyeHWe B Tejie MeTona. B mpoTuBHOM
clTyyae KOMITWISATOP 3a(pUKCUpyeT OIIMOKY. OLIMOKO OyIeT U IOIbIT-
Ka MCIIOJIb30BaHMSI B TeJIe METONIA 3HAYSHMSI BEIXOTHOTO IMapamMeTpa 0e3
MpeJBapUTEIbHOTO MPUCBAUBAHUS €My 3HAUEHMUSI.

Merton ¢ BBIXOOHBIMM MapamMeTpamMu (MMEOIIMMU MOAUGhUKATO-
pbl ref iy out) OOBIYHO BBHICTYIIA€T B POJIM IMPOLEIyphl. XOTI HE
3aIpelleHO TAKOMY METOIY BO3BpalllaTh 3HAYEHHUE C TIOMOIIBIO OTIe-
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paropa return. [Ipumepom Takoro meroaa ciayxuT meron TryPasre(),
KOTOPBIN MBI YK€ MCITOJIb30BAJIM B IIPUMEpax MporpaMM.

B xadecTBe WLTIOCTpAIIUM ITPUMEHEHMS BBIXOIHBIX ITapaMeTPOB
MpUBENEM METOJ, BO3Bpalllaloliunii 1eayto (int integer) U ApoOHYIO
(double fra) yactu BemectBeHHOro uuciaa (double x). B ¢yHkuUM
Main( ) onpenenum Tpu nepemeHHbIX: double real — ncxonHoe uuc-
70, double dPart — npoOHas yacth, int iPart — 1remas gacte. Ilepe-
MeHHad real MHUIIMAIM3UpPOBaHa, nepeMeHHble iPart, dPart He nme-
10T 3HAYEHMH 10 OOpallleHus K METOMY.

//09_06.cs — napameTpbi-pe3ysibTaTbl
using System;
class Program
{
// MeToa Bo3BpaLljaeT 3HaYeHUs Lesoi n ApPoOHOI YyacTen
// BelecTBeHHOro napameTpa
static void fun(double x, out int integer, out double fra)
{
integer = (int)x;
fra = x - integer;
}
static void Main()
{
double real = 53.93;
double dPart;
int iPart;
fun(real, out iPart, out dPart);
Console.WriteLine("iPart={0}, dPart={1}",iPart, dPart);
}

Pe3ynbTaT BBINOJIHEHUS IIPOrPAMMBIL;
iPart=53, dPart=0,93

Heob6xoamMo oTMETUTD, YTO TIPU OOJIBIITNX 3HAYEHUSIX apTyMeH-
Ta, 3aMeHsolIero nmapamerp double x, BenuuuHa (int) X MOXeT Tpe-
BBICHUTh TIpeieIbHOE 3HAUCHWE THUTIA int. DTO MPUBEAET K HEBEPHBIM
pe3yibTaTaM 3a CUYET TeperoIHEHUsSI, O KOTOPOM MBI TOBOPWIN B
riase 3.
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9.3. NMapameTpbl ¢ TUNAaMK CCbINOK

MBI yXe JOCTaTOYHO ITOAPOOHO Ha MpHMepax pacCMOTpPETN BO3-
MOXHOCTH TTapaMeTpOB C TUIaMU 3Ha4eHUH. OTMETHIN CYIIIeCTBEH-
HOe pa3lnyie WX TepeJayu o 3HAaYeHWIO M TT0 CChUIKe. PazoGpanm
JIBa BapyaHTa TepeIady 1Mo CChIIKEe — ¢ IPUMEHEeHNEM MOIN(pUKaTO-
pa ref u ¢ ucnonp3oBaHeM MoavdpuKaTopa out. Terrepb OCTaHOBUMCS
Ha 0COOEHHOCTSX MapaMeTPOB C TUTIAMH CCBUTOK. JIJIsT HUX TaKsKe BO3-
MOXHa KakK Treperada 1o 3Ha4eHWIo, TaK U IlepeJada IMo CChITKE.

Ecnu mapaMeTp ¢ THIIOM CCBHUIKM TTepeIaéTcs MEeTOAY o 3Haue-
HUIO, TO B TeJile METOMA CO3MAETCS KOIMWSI MCIOJIh30BaHHOTO apry-
MeHTa (KOTHUS CCHUIKM). DTa KOIMMS apryMeHTa CChIJIaeTcs Ha Ka-
KOI-TO BHEUTHHWI IIJIT METoma OOBEKT M OIlepaTophl Tejla METoma
yepe3 CCBhIIKY MOTYT M3MEHUTh 3TOT BHEITHUN 00beKT. [Ipumep:

// 09_07.cs — napamMeTp C TUIIOM CCbIJIKN
using System;
class Program
{
static void sorting(int[ ] vector) // ynopspoynts maccus
{
int t;
for (int i = 0; i < vector.Length - 1; i++)
for (int j = i+1; j < vector.Length; j++)
if (vector [i] > vector[j])
{ t = vector[i]; vector[i] = vectorl[j]; vector[j] = t; }
}
// BbiBeCTN BEKTOp:
static void arrayPrint(int[ ] a, string ¢popmar)
{
int i;
for (i = 0; i < a.Length; i++)
Console.Write(¢popmar, ali]);
}
static void Main()
{
int[ ] array = {1,4,8,2,4,9,3};
arrayPrint(array, "{0,6:d}");
Console.WriteLine( );
sorting(array);
Console.WriteLine("MameHeHHbIVi Maccus:");
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arrayPrint(array, "{0,6:d}");
Console.WriteLine( );

Pe3ynabTar BbINOJTHEHUS MPOrpaMMBbI:
1 4 8 2 4 9 3
MN3MeHeHHbII MacCuB:

1 2 3 4 4 8 9

Merton sorting( ) B KaueCcTBe apTyMeHTa, IepeaaBaeMoro Io 3Ha-
YEeHUIO, MOJIKEH MPUHUMATh CChUIKY Ha HEKOTOPBIII MAacCHB THUIIA
int[ |. B Teme MeTona BBIITONHSIETCS ITepeCTaHOBKA 3HAUYCHMI 21e-
MEHTOB TOI'O MacCHBa, CChIJIKA Ha KOTOPBI MCIIOJb30BaHA B Kaye-
cTBe apryMmeHrta. Takum oOpa3oMm, METOA U3MEHSIET BHEIIHUHN IS
Hero 00bEKT — OJHOMEPHBIN 1eJIOUMCASHHBII MacCUB.

OnHako He cieayeT CUuMTaTh, YTO MeToh sorting( ) mMpMHUMAaET
mapameTp vector mo cChlIKe. DTOT IapaMeTp C THUIIOM CCBUIKM Ha
OIHOMEPHBIN 11eJIOYMCIEHHbIA MacCUB IMepeAaéTcsl 10 3HAYCHUIO.

YToOBI XOPOLIO MOHSATH pa3javyue nepenay mo 3HaYeHUsSIM OT
nepejgay Mo CChbUIKaM JJISI TapaMeTpoB C TUIaMU CCBUIOK, pac-
CMOTpUM cienywiuii npuMep. IlycTh moctaBieHa 3amaya ooMe-
HATb 3HAUEHUS CCHUIOK Ha aBa oObeKTa-MaccuBa. CaoemaeM 3TO
IByMs criocobamu. Onpenennm ouyeHb IMTOX0XKe METOABI (IIpoTrpaM-
ma 09 _08.cs):

static void change1(int[ ] vec1, int[ ] vec2)
{

int[ ] temp;

temp = vecli;

vec1 = vec2;

vec2 = temp;
}
static void change2(ref int[ ] vec1, ref int[ ] vec2)
{

int[ ] temp;

temp = vecl;

vecl = vec2;

vec2 = temp;
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MeTonmbl OTJIMYAIOTCS TOJTEKO MOAVMUKATOpaMH TTapaMeTpoB. JIJIst
changel() napameTphbl epeaaroTcs Mo 3HaYeHUSIM, 1151 change2() —
IO CCHUIKaM.

static void Main()

{

intfJar1={1,4,8,2,4,9, 3};

intfJar2=4{1, 2, 3};

changel(ari, ar2); // nepepaya o 3Ha4YeHUsIM
Console.WriteLine("ar1.Length=" + ar1.Length);
Console.WriteLine("ar2.Length=" + ar2.Length);
change2(ref ar1, ref ar2); // nepega4a no ccbiikam
Console.WriteLine("ar1.Length=" + ar1.Length);
Console.WriteLine("ar2.Length=" + ar2.Length);

}

}

Pe 3YyJbTAaThbl BBITTIOJTHCHUA ITPOIrpaMMbI:

arl.Length=7
ar2.Length=3
ar1.Length=3
ar2.Length=7

B merone Main() onpeaeeHbl 1Ba KOHKPETHBIX MacCHUBa:

intf]Jart={1,4,8,2,4,9, 3};
intfJar2={1,2,3};

Oopaienue changel(arl, ar2); He U3MeHsSET CChUIOK, arl octa-
HETCS CBSI3aHHOM ¢ MAacCHBOM U3 7-MH 2JIEMEHTOB, ar2 OyIeT CChl-
JIaThbCSl, KaK M paHee, Ha MAaCCUB U3 TPEX DJIEMEHTOB.

ITpu BeizoBe change2(ref arl, ref ar2); cchblIKM OOMEHSIIOTCS 3HA-
yeHUusIMU — arl OymeT cchlIaThCsl Ha MAaCCUB U3 TPEX DJIEMEHTOB, ar
OyneTr agpecoBaTh MacCUB U3 7-MU 3JIEMEHTOB.

Ha stom mpumepe Mbl yOEIWINCh, YTO apTyMEHT C TUIIOM CCBIIKH
(Tak Xe KaK apryMeHT C TUIIOM 3HayeHUs) MOXKEeT U3MEHUTh CBOE 3Ha-
YeHUEe MPU BHIMIOJHEHUM Tejla METOMA TOJIBKO B TOM CJIydyae, KOraa OH
nepefaH METOIy IO CChbUIKE, TO €CTh MMeeT Moaudukarop ref i out.

HTtak, mapameTp CCbUIOYHOIO TUIIA MOXKET ObITh CHAOXKEH MOIM -
¢uxaropom ref. bez Hero — apryMeHT Bcerma «CMOTPUT» Ha CBOM
00BEKT (BHELIHMIA), MOXET €ro MEHSITh, HO HE MOXET U3MEHUTh CBO-
ero 3HaueHus. C ref apryMeHT C TUIIOM CCBIIKM MOXET CMEHWTh
CBOE 3HAUEHME U «OTLIEMUTHCS» OT CBOEro OOBEKTA.
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B psme ciaydaeB MHTEPECHO MMETb METOI, KOTOPBIN TPUTONEH He
IUTSI OMHOTO (PMKCHMPOBAHHOTO THUIIA TTapaMeTpa, a 0 HEKOTOpPOil cTe-
TEeHU YHUBEPCAJICH U JA0ITyCKaeT MOJACTaHOBKY BMECTO IapameTpa apry-
MEHTOB Pa3HbIX TUIIOB. Tak Kak Bce TUMBI s13bIka C# SBJISIIOTCST TPOU3-
BOIHBIMU OT OZHOro 6a3zoBoro kiacca Object, To MeTon mjis1 oOMeHa
3HAYEHMI JBYX CCBUIOK MOXHO Hamucath Tak (mporpamma 09 09.cs):

static void change(ref Object ob1, ref Object ob2)

{
Object temp;

temp = ob1;
ob1 = ob2;
ob2 = temp;

YT06BI 06PAaTUTECS K 3TOMY METOIY, HEOOXOMUMO TTPUBECTH TUTTHI
HY>XHBIX HaM aprymeHToB K Tuny Object. [Tocye BbIOJHEHUSI METO-
J1a HY>)KHO «BEPHYTh» IMOJYYEHHBIM Pe3YJIbTaTaM THUIT UCXOIHBIX CChI-
JIOK. B creayioleM MeToe mpoaenaHbl YKa3aHHbIE NEHCTBUS:

static void Main()
{
int[]ar1 ={1,4,8,2,4,9, 3};
intf[lar2=4{1, 2, 3};
Object obj1 = ar1, obj2 = ar2;
change(ref obj1, ref obj2); // nepega4a no cchuikam
ar1 = (int []) obj1;
ar2 = (int []) obj2;
Console.WriteLine("ar1.Length=" + ar1.Length);
Console.WriteLine("ar2.Length=" + ar2.Length);

P63YJ'II)TaTI>I BBITTIOJTHCHMUSA ITPOrpaMMbl:

ar1.Length=3
ar2.Length=7

ITponeMOHCTpHUpPOBaHHOE B 3TOM MporpaMMe MpUBeISHUE TUTIOB
apryMeHTOB K THIIaM ITapaMEeTPOB IPU mepedgade Mo cchuikaM o0yc-
JIOBJIEHO CMHTAaKCHCOM $I3bIKa U TIpeciieayeT obecrieueHue be3orac-
HOCTHU KOJa MPOrpaMMBbl.

B cinyuae mepenauu mo 3HauyeHMio mapameTrpa ¢ Tuiiom Object
HEOOXOAMMOCTHU B SIBHOM IIPUBEICHUM TUIIA apryMeHTa K TUILY I1a-
paMmerpa HeT. BMecto mapametpa ¢ turiom Object pasperieHo mom-
CTaBUTh apryMEHThI JI0OBIX TUIIOB.
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Crenytomuii npumep (nmporpamma 09 10.cs) WITIOCTpUPYET ITY
BO3MOXHOCTb. MeTOo BBIBOAUT CBEACHMS O TUIIE MEPEIAHHOIO eMy
apryMeHTa.

static void printType(Object param)
{ Console.WriteLine(param.GetType( ));}

AprymeHTsl pu oopalieHusax K merony GetType( ) MOTyT UMeThb
000t Thn, Tpou3BoAHbIN oT Tuna Object.

static void Main()

int[l]art ={1,4,8,2, 4,9, 3};
printType(ari);
printType("cTpoka”);
printType(440);

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

System.Int32[]
System.String
System.Int32

ITpenmoroxXuM, 4TO0 METOM HOJKEH OIPENeTUTh BHYTPU CBOETO
TeJla HEKOTOPBIN OOBEKT U caejaTh 3TOT OOBEKT TOCTYITHBEIM B TOUKE
BBI30Ba. DTO MOXHO CIeJIaTh IBYMSI CITOCOOAMM.

Bo-11epBEIX, METOI MOXET BEpHYTh CCHUIKY Ha 3TOT OOBEKT KakK
3HaueHUe, Bo3BpalllaeMoe (PyHKILMEl (MEeTOIOM) B TOYKY BBI3OBA.
Bo-BTOpPBIX, B MEeTOIE MOXXHO MCIIOB30BaTh ITapaMeTp C TUTIOM CCBUI-
KM, cHaOXeHHBIM MomudukaTtopoM ref mmbo out. IlepBrlii criocod
WIITIOCTPUPYET CIIEeIyIoIIas porpaMma.

// 09_11.cs — ccblika kak BO3BpaLjaeMoe 3Ha4yeHune
using System;
class Program
{
static int[ ] newAr(uint numb)
{
int [ ] temp = new int[numb];
for (inti = 0; i < numb; it++)
temp[i] = (i + 1) * (i + 1);
return temp;

}
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static void Main( )

{
int[ ] vector = newAr(6);
foreach (int el in vector)
Console.Write(el+" ");
Console.WriteLine( );

Pe3ynbTaThl BBITIOJTHEHNS TPOTPAMMBIL:
14916 25 36

B nporpamme Meton (pyHKius) newAr(), IOJy4UB B KayecTBe
apryMeHTa 1ieJloe HeoTpullaTesibHOe 3HaueHue, CO3AAET OJHOMEp-
HbI 1IEJIOYMCIIEHHBIM MacCUB, NIPUCBAMBAET €r0 dJIEMEHTaM 3Haue-
HUS KBaApaTOB HATypaJbHbIX YMCEJ U BO3BpAllaeT B TOUKY BbI30Ba
CCBhUIKY Ha copMupoBaHHBI MaccuB. B metone Main() omnpenene-
Ha TEPEMEHHAas-CChUIKA Vector Ha IIEJOYUCIEHHBIA MAacCUB U €U
MPUCBOEH pe3yibTaT BbI3oBa MeToma newAr(). Pe3ynbTaThl BBIIIOJI-
HEHUS TTporpaMMbl WJLTIOCTPUPYIOT CKa3aHHOE.

9.4. MeToabl ¢ nepemMeHHbIM HACJTIOM aprymMmeHToB

VY napametrpa ¢ MmoauduKaTopoM params Ha3zHaue€HHUe ocoboe —
OH TMpEeNCTaBIsIET B METONE CIMCOK apryMeHTOB HeolpeneaéHHON
(3apaHee He (pUKCUPOBAHHOI) MIMHBI. Ero TMIT — OMHOMEpHBI Mac-
CHUB C dJIeMEHTaMU THUIIa, YKa3aHHOTO B CIlelM(pUKaIMU IapaMeTpa.

Kaxk yxe ckazaHo, 3TOT mapamMeTp MOXKET OBITh TOJBKO IOCJIE-
JTHUM (WIN €IUHCTBEHHBIM) B CIIMCKE MapamMeTpoB. B oOpalueHun K
METOIY 3TOT IapaMeTp 3aMEHSIeTCSl CITMCKOM apryMEHTOB, KasKIbIi
U3 KOTOPBIX MOKEH MMETh TOT Xe THUII, YTO U DJEMEHThl MaccuBa
napamMeTpoB. B Tene mMeTona OTAeNbHBIE PeaIbHO MCIOJIb30BaHHbBIC
apryMeHTHI MIPEACTAaBICHbI 2JIeMEHTaM1 MaccuBa-napameTrpa. Koau-
YeCTBO apTYMEHTOB COOTBETCTBYET IJIMHE MacCHUBa.

B xauecTBe mpuMmepa MpuBeIEM IIPOrpaMMy C METOIOM IIJIST BbI-
YHUCJICHUS 3HAUYCHUI MOIMHOMA Pn(x)=a0*xn+al*xn‘1+...+an_1*x+an:

// 09_12.cs — maccuB-napamertp
using System;
class Program

{
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// Bblaucnsier 3Ha4eHne nosiMHoOMa C LesibiMmy KoagduuneHTramn:

static double polynom(double x, params int [] coef)
{

double result = 0.0;

for (int i = 0; i < coef.Length; it++)

result = result * x + coef[i];

return result;
}
static void Main()

{
Console.WriteLine(polynom(3.0, 3, 1, 2));

Pe 3YyJbTAaT BLIITOJITHCHUA ITPOrpaMMbl:
32

MeTton polynom() Bo3BpaiiaeT 3HaueHue Tuia double, To ecTb
urpaet poib ¢yHkuun. Ilepsrrii mapameTp double x TpencraBisieT
3HauYeHUEe apryMeHTa nojuHoma. Btopoil mapamerp params int [ |
coef 1aéT BO3MOXKXHOCTh NepeaTh B METOM CIMUCOK KO3(M(GUILIMEHTOB
NOJIMHOMA 8, 4. ..a, |, ,. Bce KOoPULMEHTHI 10JKHBI UMETD 11e-
JIOUNCJICHHBIe 3HaueHus. VX peajbHOE KOIMYECTBO, TO €CTh CTe-
MeHb MOJMHOMA, ITPU 00palleHUU OIPEASISIETCS YMCIOM UCTIOIbh30-
BaHHBIX apTYMEHTOB, a B TeJie MeTola — 3HaueHueM noJis coef. Length.
B Tene mertona:

coef[0]=a,, coef[1]=a,, ..., coef[n]=a,.

Z[JIH BbIYMCJICHUA ITOJIMHOMA MUCIIOJIb30BaHa CXeMa FopHepa, I10-
3BOJAIOIIadA 3aMCHUTD ABHBIC BO3BEACHNMA B CTCIICHD ITOCJIEAOBATCIIb-
HBIMU YMHOXCHHAMMU:

P, (x)=(...(ay*x+a,)*x+ay)*x+...+a,_,)*x+a,

B ToMm ciydae, Xorma TpebyeTcs METOM, IPUHUMAIOIINIA TTPON3-
BOJIBHOE YHCJIO ITapaMeTPOB JI00BIX pa3HBIX TUNOB, JIX. PuxTtep [10]
mpearaeT MCIOJab30BaTh mapameTp Buma params Object] |. OnH
MPUBOAMUT B KayecTBe MPUMepPa METOJ, KOTOPLI BBIBOAUT O0O3Ha-
yeHus1 (HaMEHOBAaHUS) TUIIOB BCEX MepeJaHHbIX METOLY apryMeH-
TOB. BOT mporpaMma ¢ 3TUM METOIOM:
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// 09_13.cs — maccuB-napameTp "yHuBepcasibHOro” tuna
using System;
class Program {
// MeTon BbIBOAUT Ha3BaHUS TUINOB apryMeHTOB:
static void DisplayTypes(params Object[ ] objects) {
foreach (Object o in objects)
Console.WriteLine(o.GetType( ));
}
static void Main( ) {
DisplayTypes("yes”, 432, new Object( ));
}

Pe3ynbrar BHIIIOJHEHUS IIPOTPAMMBL:

System.String
System.Int32
System.Object

OOpaTtyM BHUMaHME, YTO IapaMmeTp, CHaOXEHHBI MomuduKa-
TOpPOM params, oGecIieYrBaeT Iepeaadyy apryMeHTOB 110 3HAYCHMIO,
T.€. 3HaYCHMSI apTYMEHTOB I10CJI¢ BBIITOJTHEHUSI METOMA HE U3MEHS -
1orca. Crieayoliast IporpaMma WLIIOCTPUPYET 3TO IIPaBUIIO.

// 09_14.cs — nepeMeHHOe 4YUCJI0O apryMeHTOB
using System;
class Program
{
static void varParams(params int[ ] var) {
for (int i = O; i < var.Length; i++) {
var[i] *= 2;
Console.Write("var[{0}]={1} ", i, var[i]);
}
}
static void Main( ) {
inta=2,b=3,c=25;
varParams(a, b, c);
Console.WriteLine(«\na={0}, b={1}, c={2}", a, b, c);
}

P63YJ'[I)T8T BBITTOJTHCHUA ITPOrpaMMbl:

var[0]=4 var[1]=6 var[2]=10
a=2, b=3, c=5
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3HauyeHMUs INEPEMCHHLIX a, b, C IMOCJIC UX MCIIOJIb30BaHUA B Ka4C-
CTBC apryMCHTOB ME€TOOa VarParams( ) HC M3MCHUJIMCDH, XOTA B TCJIC
METOAA SJIEMCHTHI MaCCHUBa-IIapaMeTpa IlpuCBOCHbI HOBbLIC 3HAUYCHUA.

9.5. Neperpyska meTonos

Ileperpy3ka MeTOgOB IpPEACTaBIsIET COOOI €Il€ OAUH YaCTHBIN
cinyvyaii noaumopguzma.

Iloaumopghusm — B TNEepeBOAE C I'PEUYECKOTO O3HAYAET «MHOTO
¢opm». B oTHolIEeHUN K MeTOoAaM ITOJMMOP(U3M IO3BOJISIET C I10-
MOIIIBIO OTHOTO MMEHU TIPEACTABIATh Pa3IMYHBIN KO, TO €CTh pa3-
JIMYHOE ToBeAeHue. BaxkHo 31mech, 4TO BBIOOP MOAXOASILEro Koaa
BBIMOJIHSIETCSl aBTOMATUYECKU Ha 3Tane TPaHCISLUU WA UCIOJIHE-
HUS IIPOTPAMMBL.

ITonumMopdu3m He 00s13aTeIBHO CBSI3aH C IIePEerpy3Koii METOAOB
U TIPUCYILL HE TOJIBKO HOAUMOPDHBIM A3bIKAM, K KOTOPBIM OTHOCUTCS
C#. IIpakTruecku BO BCEX sI3bIKax MPOrpaMMMPOBAHUS 3HAKKU apud-
METHYEeCKMX OIlepalliii MPUMEHUMBI K OIepaHIaM pPa3HBIX THUIIOB.
Hampumep, yMHOXaTh M CYMMHUPOBAaTh MOXHO W IIeJIbie M Bellle-
CTBEHHbIEC omepaHabl. ISl 3TOro MCMOJb3YIOTCS omepauuu * u +.
OnHako, Ha YpOBHE MAlIMHHBIX KOMaHJ OMNepaluu ¢ LeJOYUCIeH-
HBIMU OIlepaHIaMM MOTYT OBITh peaJIn30BaHbl HE TaK, KaK OINepaiuu
HaJa BelIeCTBEHHBIMU 4YMCIaMKU. KOMIMISTOpP aBTOMATUYECKH II0
TUIIaM OIEePaHAOB OMpPeNessieT, KaK JOJKHBI BBITTOJIHSATHCS COOTBET-
ctBytolue aeicteus. B s3pikax C++ u C# 3Ta BO3MOXHOCTb MPU-
MEeHHMa M K THUIAM, KOTOpPBIE BBOAUT IPOTPAMMMUCT C TTOMOIIBIO
oIpeeNieHui KiaccoB. B aToOM cilydyae TOBOPST O nepeepyske WA
pacnpocmpanenuu delicmeus onepayuii Ha 00seKmsvl HOBBIX KJIACCOB.
DToMy BUIy NMoJuMopdu3Ma HYy>KHO yAEIUTh 0c000€ BHUMaHUE NTPU
W3yYEeHHUHU TI0JIb30BaTeIbCKUX KJIACCOB. A ceifyac BepHEMCS K TOJIM-
MOp(pU3My TTeperpy3Ku MeTOIOB.

B nporpamMme (1 B Kjacce) ogHO UMsl (MAeHTU(GUKATOP) MOXET
OTHOCHUThCS K pa3HbIM MeETOAaM, peaiM3ylolluM B OOllIeM ciyyae
COBEpPIIEHHO pa3HbIe AITOPUTMBI. BEIOOp HY:KHOTO MeToma IIPU BbI-
30B€ OIpeaeIsieTcs] KOHKPETHBIM Ha0OpOM apryMeHTOB, pa3MeIlEH-
HBIX B CKOOKax Mocjie MMEHU METOAa, U TeM MPOCTPAHCTBOM MMEH,
K KOTOPOMY OTHECeHO UMs MeTona. O TaKoM pasinyruu rOBOPSIT, YTO
METOIbI Pa3INYaIOTCSI CBOUMU CUSHAMYPAMU.
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ITponeMoHCTpUpPYEM OCOOEHHOCTUM M YAOOCTBO MEPerpy3ku Ha
cienyoleM rpumepe. ITycts TpeOyeTcsl BBIYMCIATD IUIOIIAab S Tpe-
YTOJIbHMKA Ha OCHOBE Pa3HBIX MCXOMHBIX JaHHBIX.

Bapuaum 1 — u3BecTHBI ajuHbB ocHOBaHUs (d) 1 BeicoThl (h):

S=(d*h)/2;

Bapuanm 2 — u3BeCTHBI IJIMHBI CTOPOH (a,b,c):

S=(p*(p-a)*(p-b)*(p-¢))*> , rne p=(a+b+c)/2;

Bapuaum 3 — u3BecTHBI IJIMHBI CTOpoH (a,b,c) u paguyc (R)
OIMCAHHOI OKOJIO TPEYTroJbHUKA OKPYKHOCTHU:

S=(a*b*c)/(4*R).

Tpu meTona, peanusyolliue NpUBEAECHHbIE BApUAHThl BbIYKMCIIE-
HUS TIOIIAAN TPEYTOJbHUKA, MOXHO O0O3HAUYUTh OMHUM MMEHEM.
Mertoanl OyayT OoTIMYaThCs crielM@UKALUSIMU MTapaMeTpoOB U aJiro-
puUTMaMu BeIYUCIeHUN. OOBIBUTD METOIBI MOXHO TakK:

static double area(double d, double h)
{ return d*h/2;}
static double area(double a, double b, double c)
{ double p=(a+b+c)/2;
return Math.Sqrt(p*(p-a)*(p-b)*(p-c)); }
static double area(double a, double b, double ¢, double R)
{ return(a*b*c)/(4*R); }

B manHOM TIpuMepe TIpearnonaraeTcsi, YTo BCE METOMBI SIBJISTIOTCS
MeToJaMU OIHOro kjiacca. B dpynkiuum Main() Toro xke kjacca (Ipo-
rpamMma 09 15.cs) MOXHO Tak 0OpaTUTHCS K KaXIOMY U3 HUX:

Console.WriteLine("area1="+ area(4.0,3.0));
Console.WriteLine("area2="+ area(3.0,4.0,5.0));
Console.WriteLine("area3="+ area(3.0,4.0,5.0,2.5));

ITonBonst uToru o0CYyXAEHUS Ieperpy3Ku METOAOB, ellé pa3 I10-
BTOPUM, UYTO cuHecHamypa memoda — 3TO KOMOWHALMSI €ro UMEHH,
crneuubuKauuu MapamMeTpoB, U MPOCTPAHCTBA MUMEH, K KOTOPOMY
oTHocutcsl Meton. Kpome Toro mms kiacca, B KOTOpOM OOBSIBJIEH
METOJ, 1 MOAM(UKATOPHI TapaMeTpoB out U ref BXoAST B CUTHATYpY,
a monudpukaTopsl MeTona (Hampumep, static u public) B curHarypy
HE BXOISIT.

OOpaTuTte BHUMaHMeE, YTO TUII BO3BpalllaéMOro METOJIOM 3Haue-
HUSI HE BXOAUT B €r0 CUTHATYPY.
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9.6. PeKypcuBHbIe MeTOAbI

Pexypcusnbim Ha3bIBAIOT METOM, KOTOPBIN MPSIMO (HEMOCPEICTBEH-
HO) WJIM KOCBEHHO BBI3bIBAET caMoro cebsi. MeToa Ha3bIBaIOT KOCEeH-
HO peKypcusHbiM, €CIIM OH COICPKUT OOpallleHre K IPYyroMy METOMY,
cofepxalieMy MpsiIMOil WJIM KOCBEHHBII BbI30B OMpeeisieMoro (mep-
BOro) Metoja. B ciyyae KOCBEHHON PEKYPCUBHOCTHU MO TEKCTY OIpe-
IeJeHUSI MeTola eT0 peKypCMBHOCTh MOXET ObITh He BuaHA. Ecim B
TeJjie MeTo/la SIBHO MCIOJIb3yeTCsl 0OpallieHUe K 9TOMY METO/Y, TO UMEET
MeCTO TpsiMasl peKypcusi. B aToMm cityyae ToBOpSIT, UYTO METOJ CaMo-
BoI3bIBaroIUii (self-calling). UIMeHHO caMOBBI3BIBAIOLLINIE METOIBI Oy~
JIeM Ha3bIBaTb PEKYPCUBHBIMHU, a V11 METOJIOB C KOCBEHHOM peKypCH-
eii OymeM MCI0b30BaTh TEPMUH KOCBEHHO PEKYPCUBHbBIE METO/BI.

Kiaccuueckuit mpuMep peKypCUBHOTO MeToja — (hyHKUMS OIS
BBIYMCIICHUS (haKTOpHalla HEOTPULIATEILHOTO 11eJ10T0 yrcia. Ha s3b1-
ke C# e€ MOXHO 3amucaTh TaKuM 006pa3oM (mporpamma 09 16.cs):

static long fact(int k)

{
if (k < 0) return O;
if(k==0 || k==1) return 1;
return k * fact(k - 1);

}

[ns oTpuuaTeIbHOro aprymMeHTa pesyjbTaT (Mo oIpeaeseHUIo
¢daxkropuaia) He cyliecTByeT. B aToM cilydyae pyHKIIMSI BO3BpallaeT
HyJIeBOe 3HaueHue (MOXHO ObLIO Obl BO3BpalllaTh, HAIIPUMEP, OTPHU-
LaTeJbHOE 3HaueHue). s HylIeBOro u eAMHUYHOrO apryMeHTa, 1o
onpezeneHuIo hakTopuana, Bo3BpalaeMoe 3HauyeHue paBHo 1. Eciu
k>1, To BhI3BIBaeTCs Ta Xe (PyHKUMS C YMEHBIIEHHBIM Ha 1 3Haue-
HUEM apryMeHTa U BO3BpalllaeMoe €10 3HaUeHUe YMHOXAaeTcs Ha Te-
Kylllee 3HaueHue aprymeHnTa k. Tem caMbIM OpraHu3yeTcsl BbIUMCIe-
HUe npousBeaeHus 1%2*3*  *(k-2)*(k-1)*k.

ITpu npoexTUpoBaHUM PEKYPCUBHOIO METOAA HYXKHO yOEAUThCS

* YTO OH MOXET 3aBepILIUTh paboTy, T.e. HEBO3BMOXHO BO3HUK-
HOBEHME 3alIMKJINBAaHUSI;

* YTO METOJ NMPUBOAUT K MOJYYEHUIO MPABUIbHBIX PE3YIbTATOB.

715 ynoBAETBOPEHMSI IEPBOTO TPeOOBAHUSI TOJKHBI COOTIOAATh-
cs IBa TIpaBuiIA:
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1. B mocnenoBaTeIbHOCTH PEKYPCUBHBIX BBIZOBOB OJKEH OBITh
SIBHBII pa3pbliB, TO €CTb CAMOBBI3OBBI JOJIKHBI BBITTOIHATHCS A0 TEX
Top, MOKa UCTUHHO 3HAUYE€HWE HEKOTOPOTO BBIPAXEHUS, OMEPaHIbI
KOTOPOTO M3MEHSIIOTCS OT BbI30Ba K BBHI3OBY.

2. Ilpu camMOBBI30BaX MOJIKHBI MPOUCXOAUTH U3MEHEHUs TMapa-
METPOB U 3TU U3MEHEHUS TOCIE KOHeYHO020 4lUCAd BbI30BOB TOJIKHBI
TIPUBECTU K HAPYIIEHUIO TPOBEPSIEMOTO YCIOBUS U3 MyHKTa 1.

B HameM npumMepe yciaoBUEM BBIXONA U3 LEMOYKU PEKYPCUBHBIX
BBI30BOB SIBJISIETCSI UICTUHHOCTD BhipaxkeHust (k==0 || k==1). Tak kak
3HaYeHUe kK KOHeUHO M MapaMeTp MpU KaXIOM CJIeNyIolleM BbI30Be
yMEHbIIIaeTcs Ha 1, TO 1IermoyKa caMOBBI30BOB KOHeUHa. Mist oT KoHIia
LEenoYyKkHu, T.e. oT 1 != 1, K Hava1y, MOXHO yOeaUThCS, YTO BCE BbI30O-
BBl pa0OTaIOT BEPHO M METOJ B LIETIOM padOTaeT MPaBUIBHO.

NnmocTtpanus nenoyku caMOBBI30BOB IJII METOJa BBIYUCICHUS
daxkTopuana

fact (4)
{
4*fact (3); —» {
{ 3*fact (2); —» {
{ 2*fact (1) — {
} return 1;

}

D GHEeKTUBHOCTh peKYPCUBHOTO METOIA 3a9aCTYIO OIIpEAeISIeTCS
DIyOWMHOM peKypCcHH, T.€. KOJIMYECTBOM CAMOBBLI30BOB B OZHOM Ile-
MOYKe TIPU 0OpaIlleHUN K METO.Y.

B kauecTBe mipuMepa peKypCUBHOI IIPOLIEAYPHI IPUBEIEM METOI,
Mpeobpa3yromnii Bece MUGPHI HATYPaIBHOTO YKCIa B COOTBETCTBYIO-
mpre UM cuMBOINEL. [lapameTphl MeToma - IieJoe YKCIIO THUIA int U
maccuB pesyiabTaToB char| |. Tekct merona (mporpamma 09 17.cs):

// Ungpbl HaTypanbHOoro Yncna
static void numbers(int n, char[] ch)
{
int ind = (int)Math.Log10((double)n);
if (n < 10)
{
ch[ind] = (char)(n + (int)'0’);
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return;

}
numbers(n/10, ch);
ch[ind] = (char)(n%10 + (int)’0’);

OepaHuuenue: Ipyu OOpallleHUM K METOAY HEOOXOAWMO, YTOOBI
pa3Mep CMMBOJIBHOTO MacCUBa-apryMeHTa JUIsSl MpeICTaBIeHUs pe-
3yJIbTaTOB ObUT HE MEeHee Pa3psSIHOCTH YHCIIA.

B Tene meTona 3HaueHue mepeMeHHo ind Ha 1 MeHblie pa3psi-
HOCTHU YMCJIOBOTO 3HaueHus1 aprymeHTa int n. Ecau n<10, To ind=0
1 BBITIOJTHSIOTCS OTIEPaTOPHI

ch[0] = (char)(n + (int)'0’);
return;

Orneparop return 3aBepiiiacT BHIIIOJTHEHUE 0UEPETHOTO SK3EMILISIpa
MpOLEIYPhl U, TEM CaMbIM, IIPEPhIBAETCS LIEMOYKa €€ CaMOBBI30BOB. B
MPOTUBHOM CJIy4yae BBINIONHsIeTCs onepatop numbers(n/10, ch);. Bto
CaMOBBI30B, B KOTOPOM MapaMeTp n yMeHblueH B 10 pa3, To ecTb B
aHaJIM3MPYyEeMOM UYMClie OTOpOlleH Maalmii paspsia. OOpaTture BHU-
MaHMe, 4uTo oreparop ch[ind] = (char)(n%10 + (int)'0’); He BBITION-
HEH — €ro MCIOJIHEHHE OTJIOXKEHO JI0 3aBepIlieHUs BbI3oBa numbers(n/
10, ch). A 3aBepiiieHue, T.€. pa3pbIB LIENIOYKY CAMOBBI30BOB, HACTYIIUT,
KOTZa 3HaueHUeM apryMeHTa OyleT YUCI0 U3 OMHOW LMGpPBL. DTO 3HA-
YyeHUe — crapiuas udpa UCXOAHOro yucia — npeodpasyeTcsl K CUM-
BOJIBHOMY BHIy 1 TiprcBanBaeTcs aieMeHTy ch[0]. ITocie Bo3Bpara u3
«CaMoro INIyOOKOro» oOpallleHUsI K METOAY BBIIIOJIHSIETCSI OIIepaTop

ch[1] = (char)(n% 10 + (int)'0’");

IlepeMeHHas n MpeACTaBISET B 3TOM CIIydae IBYXpas3psmHOe YHCIIO
U 3JeMeHTy MaccuBa ch[l] mpucBauBaeTcs: M300paxkeHUE BTOPOIt
(caeBa) uudpsbl YKcaa U T.1..

MHorue 3aaa4u, TpeOylollre HUKINYECKOTo TOBTOPEHMSI orepa-
LIMIA, MOTYT OBITh NIPEeNCTaBICHbI KaK PEKYPCUBHBIMU, TAK U UTEpaLIU-
OHHBIMU anroputMamMu. OCHOBHOM [JISI PEKYpPCUBHOTO aJropuTMa
SIBJISIETCSI €T0 CAMOBBI3OB, a MIJISI UTEPALMOHHOTO aJITOPUTMA — ITUKIL.

B kauecTBe WIIIOCTpAllMU MPUBEIEM PEKYPCUBHBIN MeToad (Mpo-
LIeAypy) Il BbIBOJA HAa KOHCOJBHBIA 5KpaH 3HAUYEHUIA 2JIEMEHTOB
CUMBOJIbHOTO MaccuBa. HamoMHMM, 4TO pW CO31aHUU CUMBOJIBHOTO
MaccuBa 6e3 SIBHOW MHULIMAIM3ALMU €ro dJeMEHTaM IO yMOJIYaHUIO
npucBanBaroTcsa 3HadeHus: ‘\0’. BEIBogsATCS 5I1eMEHTHI MaccuBa, Ha-
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yyHas ¢ 3agaHHoro. OKoOHYaHMe BBIBONIA — KOHEIl MacCHBa JIM0O Tep-
MMHaJIBbHBIMA cMMBOJI '\0' B Ka4eCTBe 3HAYEHUSI OYEPEIHOIO DIeMEHTa
(mporpamma 09 _17.cs).

// MeTon ans ne4arn 371eMEHTOB CUMBOJIbHOIO MaccuBa
static void chPrint(char[] ch, int beg)
{
if (beg >= ch.Length-1 || ch[beg] == "\0")
{
Console.WriteLine( );
return;
}
Console.Write(ch[beg] +" ");
chPrint(ch, beg + 1);

ITepBbiit napameTp Metona char| | ch — ccbliika Ha oOpabaTbiBa-
eMbIli CUMBOJIbHBI MaccuB. BTopoil mapamerp int beg — uHIeKC
3JIEMEHTA, HAUMHAasl ¢ KOTOPOro BBIBOASITCS 3HAYEHMUSsI. Y CIOBUE BbI-
XoJa M3 MeToda — JOCTHXKEeHMe KOHIIa MaccuBa beg >= ch.Length-1
wim 3HaueHue '\(' aemeHTa ¢ nHAeKCcOM beg. Ecnu ycnoBue BrIxona
HE JOCTUTHYTO, BBIMOJHSIOTCSI ONepaTOPHI:

Console.Write(ch[beg] + " 7);
chPrint(ch, beg + 1);

Tem caMBIM NIEPBBHIM BBIBOAMTCSI 3HAUeHUE HAYAJIbHOTO 3JIeMEH-
Ta MaccuBa ¥ MPOUCXOAUT CAMOBBI30B METO/IA JJISI CJIEAYIOIIETO 3Ha-
yeHus1 BToporo napamerpa. U T. m....

Br130B mocnegHero ornuaHoro ot '\0' aJieMeHTa MaccHuBa 3aBep-
1IaeT LUEMOYKY PEeKYPCUBHBIX OOpalleHUI.

ITpuMep ucnosb3zoBaHus NpuBeAEHHbIX MeTonoB (09 17.cs):

static void Main( )

{
int size = 9;
char[ ] simbols = new char[size];
numbers(13579, simbols);
chPrint(simbols, 0);
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:
13579

OOpaTtuTe BHUMaHME, YTO TpU obpalleHun K Metoay chPrint()
BTOpOIT apryMeHT paBeH 0, T.e. BEIBOA MIET C Hayajla MacCHUBa.

9.7. NMpumeHeHne metona Array.Sort()

HecMmotpst Ha TO, 4TO 0OOCHOBAHMSI BO3MOXKHOCTU KCIIOJIb30Ba-
HUSI UMEHM MeTolla B KauyecTBe apryMeHTa APYyroro Merona, OymayT
paccMOTpPEeHbBI TOIBKO B IJ1aBe, MOCBSIIEHHON AefierataM, yxe ceiiuac
ITOJIE3HO HAYYUTHCS MPUMEHSITh COOCTBEHHBIE METOMIBI IJIST «<HACTPOI-
KM» HEKOTOPBIX METOAOB OMOJMOTeYHBIX KiaccoB. CrenaemM 3TO Ha
npuMepe oueHb 1oJie3HOro Metona Array.Sort(), KOTOpPbINA Mbl YITOMSI-
HyJM B IJ1aBe 7. DTO CTaTUYECKUIX METOM, YNOpsSA0YMBaIOIIUiA (cop-
TUPYIOIINIT) 3JIeMEHTBI MacCHBa. DTOT METOM TIEPEeTPYKEH, 1 B KJIacce
Array onpenenensl 17 meTonoB Sort() ¢ pa3HBIMU curHarypaMu. Tpu-
BUAJIbHBIN BapyaHT MeToaa Sort() UMeeT TOJIbKO OJMH MapaMeTp TUIa
Array. Tak Kak Bce TUITbl MAaCCUBOB SIBJISIIOTCSI HACJIETHUKAMU Kjacca
Array, To B KaUeCTBE apryMeHTa IIpH o0pallieHUH K METOAY COPTUPOB-
KU TOMYCTUMO MCIIOJIb30BaTh CCHUIKY Ha JIIOOOW OTHOMEPHBIN Mac-
cuB. (MmeeTcst BBUAY OJHOMEPHBIIA MAacCUB C 3JIEMEHTaAMU JIIOOBIX
TiIoB.) Metoa Sort() yrnopsimourMBaeT 3HaYEHUsI 3JIEMEHTOB MacCHBa
B COOTBETCTBUU C MX TUIIOM. MacCHBHI C 3JIeMeHTaMU aprupMeTHIecC-
KHX THIIOB YIIOPSIIOYMBAIOTCS IO BO3pACTaHMIO 3HAYCHUM, CTPOKHU
COPTUPYIOTCS JIEKCUKOTrpaduiecku U T.1.

Takoe «moBeneHue» Metoda Sort() ¢ OMHUM TapaMeTPOM OYEHb
IMOJIE3HO, HO 3TOTO 3aYacTy0 HEIOCTAaTOYHO IS KOHKPETHBIX 3a1ad4.
PaccMoTpuM elli€ oauH BapuaHT METOAa COPTUPOBKU, B KOTOPOM
MocJie CChIJIKM Ha COPTUPYEMbIIi MacCUB B Ka4eCTBE BTOPOIO apry-
MEHTa MpUMEHSIeTCs UMsI YHKIIMM, 3aal01leil MpaBUJIO CPAaBHEHMUS
9JIeMeHTOB. Takyo (YHKIIMIO MPOrpaMMUCT-TIOIB30BaTEIb JOJIKEH
HaIucaTb CaMOCTOSITEILHO TI0 CIICAYIONIeil cxeme.

int umsa_¢yHkunn(tun napamerp_1, Tun napametp_2)

{ if(ycnoBue 1) return +1; // HapyweH nopsaok
if(ycnosue 2) return -1; // nopsgok cobawoaéH
return O; // 6e3pa3nnyne

}



MeTtogbl C# 171

Hma_¢ynkyuu BeIOMpaeTcs: MpoU3BoIbHO. THUIT BO3BpalllaeMOTO
3HauyeHus int, TUI MMapaMeTpoB JOJIKEH ObITh TEM XK€, UTO U Y 2Jie-
MEHTOB COPTHPYEMOIro MaccuBa. YcJaoBUs 1 1 2 — 1oruyeckue Bbl-
paXkeHus, B KOTOpbie BXOAAT nmapaMeTphl 1 u 2. OGBIYHO 3TO OTHO-
LIEHUS] MEXIy TapaMeTpaMu.

ITonyyuB B KayecTBe apryMeHTa MMsl Takoil (DYHKIIMU, METOM
Sort( ) mpumeHsieT €€ IJIs MPUHSTUSL pelieHUs] 00 OTHOCUTEIbHOM
YIOPSIIOYEHHOCTH T1ap 2JIEMEHTOB COPTUPYEMOTo MaccuBa. Jenaer-
Csl 3TO NPUOIU3UTEIbHO (MBI Bellb HE 3HaeM ajJiropuTMa pabOThI Me-
toga Sort( )) Tak. Ecnu pesynbsrar paBeH 0, TO CpaBHUBaeMble 3Jie-
MEHTBI PaBHO3HAYHBI, UX HE HY>KHO MEHITh MecTaMu. Ecim pesynbraTt
paBeH +1, To mepBbIi MapamMeTp MTOKEH ObITh TOMEILIEH MTOCTe BTO-
poro. Ilpu pesynbrare -1 mepBblii mapaMeTp JOJKEH pa3MellaThbes
JI0 BTOPOTO.

B cnenyromieii mporpamMe IBe (pyHKINM CpaBHEHUS peaIi30BaHbl
B BHUJIE CTaTUYECKMX METOMOB Kijacca, e pa3MmelléH meton Main( ).
IlepBas ¢yHkiusa even_odd() mpoBepsieT YETHOCTb CBOMX I1apaMeTPOB
U Bo3Bpalaer +1, ecau mepBblii TapamMeTp HEUYETHBINM, a BTOpPOW —
yétHbIi. [1pu paBeHCTBe MapamMeTpoB Bo3BpaluaeTcs 0, a Mpu J0xX-
HOCTM 000uX ycJIOBMI Bo3Bpaulaetcs -1. Pesynbrar -1 o3Havaer, 4yto
MEepBBII TTapaMeTp YETHBI — €ro HMKYyJa He HYXHO IepeMellaTh.
Takum oOpa3om, YHKIIUS <«IIpUKa3biBaeT» MeTomy Array.Sort( ) Tak
TMIOMECTUTD 2JIEMEHTBI MacCHBa, YTOOBI BHauaje HAXOMWINCh YET-
HbI€, a 32 HUM — HEUYETHbIE 3HAYECHMSI.

Bropas ¢yukuusi drop() «HacTpamBaeT» METOA COPTHUPOBKM Ha
YIOPSIIOYEHWE MacchBa MO YObIBAHWIO 3HAYEHUU €ro 3JeMEHTOB.
3HaueHue +1 Bo3BpalllaeTcs B TOM Cllyyae, €CJIM MEPBbIM MapameTp
MEHBIIIE BTOPOTO.

B Metome Main( ) ompeneiieH ¥ MHMLMAIM3UPOBAH 1I€JIOYMC-
JIECHHBbIII MacCUB, KOTOPBII TPYKAbBI COPTUPYETCS MeToaaMu Sort( ).
ITepBblit pa3 o YETHOCTHU, BTOPOI pa3 Mo BO3pACTaHUIO, TPETUI pa3
no yObIBaHMIO 3HaUYeHUU s1eMeHToB. [locie Kaxmoir COpTUPOBKM
BBIBOISATCS 3HAUCHUSI DJIEMEHTOB Ha KOHCOJNBHBIN 3KpaH. TeKcT mpo-
TpaMMBI ¥ TIOJIyYeHHBIE Pe3yIbTaThl MOSICHIIOT CKa3aHHOE.

// 09_18.cs — npumeHeHne metoaa Array.Sort()
using System;
class Program

{
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static int even_odd(int x, int y) // no 4eTHoCcTN

if (x%2!=0 & y%2 == 0) return 1;

if (x ==y) return 0O;

return -1;
}
static int drop(int x, int'y) // no y6biBaHuiO
{

if (x<y) return 1;

if (x ==y) return 0O;

return -1;

static void Main()

{
int[ ] ar={4,5,2,7,8,1,9,3};
Array.Sort(ar, even_odd); // no yeTtHocTn
foreach(int memb in ar)
Console.Write("{0} ", memb);
Console.WriteLine();
Array.Sort(ar); // no ymMoOn4aHuio — o BO3pacTaHUio
foreach (int memb in ar)

Console.Write("{0} ", memb);

Console.WriteLine();
Array.Sort(ar, drop); // no ybbiBaHUIO
foreach(int memb in ar)
Console.Write("{0} ", memb);
Console.WriteLine( );

Pe 3YyJbTAaT BBLIITOJITHCHUA ITPOrpaMMbl:

48257193
12345789
98754321

KoHmponbHbie eonpocskl

1. Kakue sy1eMeHTHI BXOISIT B 3ar0JI0BOK MeToaa?

2. Yro Takoe Teno merona?

3. HazoBute 0COOEHHOCTH METOAa-IIPOLEAYPHI.

4. B xakux cJiydasgx METOH, BO3BpalllalollIMii oTimyue OT void
3HaUYeHUE, UTPAeT POJib MPOLEAYyPhI?

5. B kakoMm ciyyae B Tejle MeToJa MOXET OTCYTCTBOBAaThb oIlepa-
TOop return?
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6. Ilepeuncinre BO3MOXHBIE UCTOYHUKU JAHHBIX, MTOJIy4aeMbIX
METOIOM IIPU €TO BHINOJIHEHUMN.

7. HazoBuTe riaobaibHbie MO OTHOLIEHUIO K METONY OOBEKTHI.

8. IMepeuncnure MoanpUKaTOPhl NapaMeTPOB METOIOB.

9. Ykaxute 006J1acTb BUIMMOCTU TlapaMeTpa MeTOAa.

10. HazoBuTe Buabl IMapaMeTpOB.

11. B 4éM 0COOEHHOCTU CTaTUYECKUX METOIOB?

12. MoXeT 11 cTaTUYEeCKMiA METOJ, UTPaTh POJIb IPOLEeIypPhI?

13. HazoBute TpeboOBaHUS K apryMeHTaM METOJa, 3aMEHSIOLIUM
(puKcupoBaHHBIEC TTApAMETPHI.

14. B 4éM oTnnuus nepenadyu mapaMeTpoB MO 3HAYEHUSIM OT Tie-
pelayu Mo cchlikam?

15. Kakue orpaHnyeHMs HaKJIaablBalOTCSl HA apTyMEHThbI, 3aMe-
HSIOLIME TIepeJaBaeMble MOCHUIKY ITapaMeTphl.

16. B yém ommmuust MogudukaTopos out u ref?

17. MoxeT I mapaMeTp C TUIIOM CCBUJIKU TIepelaBaThCsl METOMLY
10 3HAYEHUI0?

18. MoxerT 11 mapamMeTp ¢ TUIIOM CCHUIKM CHAOXEH moauduka-
TopM ref?

19. MoxeT 1 apryMeHT C TUIIOM CCBUIKH, 3aMelIamlIni Tepe-
JaBaeMbIii 110 3HAYEHUIO MapaMeTp, U3MEHUTh BHEIIHUI IS METOIA
00BeKT?

20. B kxakoM ciyyae MOXHO IIOACTaBUTh apryMeHT Tuma long
BMecTo mapaMmeTpa turia Object?

21. KakuMu cpeacTBaMu MOXKHO clesiaTh JOCTYIIHBIM BHE METO-
na, oOBEKT, CO3IaHHBIN B ero Tene?

22. Kakoii mapaMeTp NpeacTaBisieT B TeJie MeToJa CIIMCOK apTy-
MEHTOB He (PMKCUPOBAHHON JIJINHBI?

23. Kak B Tejie MeTOJa BBIMOJHSIOTCS OOpallleHusI K apryMeH-
TaM, KOJIMYECTBO KOTOPHIX MTepeMEHHO?

24. MoXHO 1 3a CYET BBIMOJHEHUSI METOJa U3MEHUTb 3HAUCHUSI
apryMeHTOB, TMPEICTaBISIEeMbIX B METO/IE MapaMeTpoOM C MoAu(UuKa-
TOpOM params?

25. IlpuBeauTe IpuMepHl oJauMopgu3Ma.

26. Yto ompenenser B CUrHATypy MeTona?

27. Yto Takoe Ieperpy3ka MeToaoB?

28. Kakoii MeTon Ha3bIBalOT PEKYPCUBHBIM?

29. B 4éM oTIMuKMe KOCBEHHON PeKypCUr OT MPSIMOii?

30. HazoBute TpeOOBaHMS K KOPPEKHOMY PEKYPCUBHOMY METOLY
W IpaBuja YAOBJIETBOPEHUSI 3TUX TPeOOBaHUIA.
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KINNACC KAK COBOKYINHOCTb
CTATUYECKUX YJIEHOB

10.1. CTaTnyeckue YneHbl Knacca

MpbI yke OTMedYalli, U4TO KJIacC B OOIIeM ciydyae IpeICcTaBIsieT
coboii «tpadapeT» Il co3gaHus 00bEKTOB (3TOTO Kjacca) U «000-
JIOUKY», B KOTOPYIO 3aKJTIOYEHBI CTaTMYECKUE YJIeHBI (HaIpuMep,
CTaTUYECKHE TIOJIST M MeToAbl). OCTaHOBUMCS TTOAPOOHEee Ha BTOPOA
W3 Ha3BaHHBIX POJIeM Kjlacca — PacCMOTPUM KJIacC KaK COBOKYII-
HOCTh CTAaTUYECKUX WICHOB. [1pn 3TOM 06paTMM BHUMAaHHWE YUTATE-
JII, 94TO B TIporpamMMe KpoMe Kjlacca, BKiodalomero Meton Main(),
MOXeT IPUCYTCTBOBATH JTI000OE YMCIIO APYTMX KIaccoB. B 3Toii TinaBe
OymeM ompeAessiTh KJIACCHI C TIOMOIIBIO OOBSIBIEHUH TaKoTro (popMmaTa:

class nms_knacca
Teno_knacca

3nech class ciayxxeOHoe (KI0UeBO€E) CIOBO; UMsA_Kaacca — UACH-
TUdUKATOP, BEIOPAHHBIN MPOrPaMMUCTOM B KauyeCTBE UMEHM Kjlac-
ca; measo_kaacca — 3aKJIIOYeHHasl B GUTypHbIe CKOOKM IOCTIeI0Ba-
TEeJILHOCTh OOBSBIACHUN (AeKJIapalinii) CTaTUYEeCKUX WIEHOB Kjacca.
(Cpazy xe OTMETUM, UYTO CTaTUYECKMI XapaKTep YICHOB KJjlacca 3TO
COBCEM Heo0s13aTeTbHas UX 0COOEHHOCTD, a OTPaHUYEHUE, KOTOPOTO
MbI OyIeM MPUAEPKUBATLCS B OTOM IJIaBe.)

HMmMeercst nBe pa3HBIX BO3MOXKHOCTU OIpPENeNUTh YieH Kiacca
Kak cratmuyeckuii. C momMoliibio Mogudukaropa static o0bABISIIOTCS
cTaTUYecKue:

noie (field);

meTon (method);

CBOMCTBO (property);

coObITHE (event);

omnepauus (operator);

KOHCTpPYKTOp (constractor).

Kpome Toro, 6e3 Monudukaropa static mo ymoa4yaHuio oObSIB-
JISTIOTCS KaK CTaTUYEeCKUE YIeHBI Kiacca:

KOHCTaHTBHI;

JIOKQTM30BaHHbBIE B KJIacCe THUIIBI (HAIIPUMeEP, BIOKEHHBIE KJIACCHI).
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M7 1eneit nTaHHOM TJIaBbl OTPAHUYMMCS CTATUYECKUMU TIOJISIMU,
CTaTUYECKUMU METONAMU, CTATUYECKMMHU KOHCTPYKTOPaMU U CTaTH-
YeCKUMU KOHCTaHTaMu. CTaThuyeckue METONbl, KOTOpble Mbl IMOJI-
POOHO paccMOTpeU B MpeAblaylleil r1ase, OyaeM CUYUTaTh XOPOIIO
3HaKOMBIMU.

IIpu 00BsABAECHNM WieHA KJIacca OH MOXET ObITh CHAOXEH OMHUM
WIA HECKOJbKUMM Moaudukatopamu. B 3Toil IJ1aBe HaM MOJE3HO
MO3HAKOMUTHCSL CO cienywolumu: static, public, protected, internal,
private, readonly, volatile. MoaudukaTop static Mbl yXe Ha3BaIu.
ITpuMeHsiics B peaplaylnX nporpammax 1 MmoaudukaTtop public. Ero
Ha3zHauyeHuUe — CAeJIaTh WIEH Kjlacca TOCTYITHBIM U3-BHE OObSBICHUS
knacca. ImeroTcs U npyrvue BO3MOXHOCTH BIHSTh Ha ITOCTYITHOCTD
YyJIeHOB KJiacca. IIpoiiie Bcero oObsiCHUTH IIpaBUIa JOCTYIIA K WieHaM
KJIaCCOB, paCCMOTPEB BHauaje CIIMCOK MOAM(PUKATOPOB JOCTYIIA:

public — OCTYIIEH 6€3 OrpaHUYeHUIA BCEM
(OTKPBITHIIT) METOJIaM BceX COOpOK;

protected — IIOCTYTIEH B KJ1acce U B JIloOOM Kiacce,
(3aIIUIIEIIE HHBI) MIPOU3BOAHOM OT JAaHHOTO;

internal TOCTYTIEH Be3/€ B Mpeaeax COOpKHU;
(BHYTpEHHUIN)

protected internal — JOCTYIIEH B IIpeaeaax cOOpKu, B Ipeaenax
(3aIIUIIEHHBIN KJlacca M B JIIOOOM Kiacce, IIPOM3BOITHOM
BHYTPEHHUIA) OT IaHHOTO;

private — JIOCTYTIEH TOJIBKO B KJIACCE€ W BJIOXEHHBIX
(3aKpBITHIIT) B HEero Tuiax (Kjaccax).

B o0bsicHeHUM Monu¢pUKAaTOPOB JOCTYIIa HaM BIIEPBhIE BCTpeya-
eTcsl TepMUH «cbopka» (assembly). B Ctangapre C# [2] cOopka om-
penensieTcss Kak COBOKYITHOCTh M3 OJHOTO WJIU HECKOJBKMX (DaitioB,
KOTOpBIE CO3MaET KOMITIIISITOP KaK Pe3yIbTaT KOMIUJISILIUY TTpOTpaM-
MbI. B 3aBUCHMOCTH OT TOTO, KaKMe CPeACTBA M PEKUMBI KOMITHIISI -
LUK BBIOpAHBI, MOXXHO CO031aTh OJHO(MAMIOBYIO WX MHOTO(ANIO-
By10 cOopKy. COopKa IM03BOJISIET pacCMaTpUBaTh IPYIILy (pailioB Kak
emnHyIo cylrHocTh. Ceifyac JOCTaTOYHO, YTOOBI YMTATEIb 3HAJ O
CYILIECTBOBAHUHU TaKOTO TTOHSTHSI.

Kaxnaplii ueH Kjiacca MOXET ObITb CHAaOXeH OJHWM U TOJbKO
ogHUM MoaudukaTopoM aoctyna. Ilo ymomuaHnuio (Ipu OTCyTCTBUU
MonuduKaTopa) WieHy MPUITMCHIBAETCS CTaTyC JOCTyna private, To
€CTh YJIeH Kjlacca HeJOCTYIIeH BHE Kilacca, TIe OH OObSIBIIEH.
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7151 obpallieHus K CTaTUCTUYECKOMY WISHY KJIacca MCIIOIb3YeT-
¢Sl KBATMDULIMPOBAHHOE MMSI:

nMs_Knacca.nmMs_4HJieHa

Tak Kak MBI yKe HCITOTb30BaJIM CTaTUYEeCKIE YWIeHBI OMOIMOTed-
HbIX KiaccoB, Hanpumep, Math.PI u Console.WriteLine(), To Ham
yKe 3HAaKOM 3TOT CHHTAKCHC.

BHYTpM Kiacca, KOTOpOMY TPWHAIJIEXKHUT CTATHYECKUM WIEH,
paspelreHo NCIOoIb30BaTh UMs WieHa 0e3 yKa3aHWs MMeHHU Kiacca.

Buumanue: HUKaKWe OIEPaTOPHI, OTIIMYHEIE OT OOBSIBICHUM, B
KJlacce HeTOMYCTUMBI!

10.2. lNMonsa knaccoB
(cTaTnyeckue nons)

Kaxk dopmymupyer cranmapt g3bika C#, TIojie — 3TO WieH Kjac-
ca, KOTOPEII IIpeACTaBIIsIeT IepeMEeHHYIO, aCCOLIMMPOBAHHYIO C 00BEK-
TOM WM KiaccoM. Ilojie — 3To0 OOBSIBIIeHME MAHHBIX (KOHCTAHTHI,
TepeMeHHO, 00beKTa), TPUHAIIEKAIINX 00 KJIaccy B 1IEJIOM, TU00
KaXXIOMY 13 eTo 00beKTOB. YTOOHI TT0JIe TpUHAIJIEXKAI0 He 00BEKTY,
a KJ1acCy ¥ MOTJIO MCITOJTb30BaThCsI IO OTIpeIelIeHUs] OOBEKTOB 3TOTO
KJTacca, ero OOBSIBIISTIOT CTATHYECKIM, MCIIOJIB3ys MomudUKaTop static.
Ecnu B 0OBABIIEHUH TTOJIST 3TOT MOIM(UKATOP OTCYTCTBYET, TO TOJIE
SIBJIIETCST TI0JIeM OOBEKTOB. B 3TOM ciiydae moirfo BBIOEISIETCS Tia-
MSTh M OHO CTAaHOBUTCSI IOCTYITHBIM IJII WCIOJIb30BaHUS TOJIBKO
IIPpY U TTOCJIe Co3MaHus 00beKTa. CTaTHIecKoe Tojie pa3MellaeTcs B
MaMsATH B MOMEHT 3arpy3Ku Kojma Kiacca. CratmdecKkoe Tojie (Toe
KJ1acca) JOCTYITHO JIJIST MCTTOIB30BAaHUS M IO U TTOC/Ie CO3MaHUs 00beK-
TOB KJIacca.

OO6bBsIBIIEHNE CTATUCTHUECKOTO TIOJIST UMEET BUII:

MOAMdJMKaTOpropt static
TUN_IOJIS1 CIUCOK_OObABIICHNI;

WHnekc opt YKA3BIBACT HA HEOOSI3aTEJILHOCTD MOIU(GHUKATOPOB,
OTJIMYHEIX OT static. B KauecTBe 3TMX HeoOs3aTeTBHBIX MOTH(IKA-
TOPOB TIOJIT MOTYT MCIIOJIb30BaThC yKe TepeurcIeHHbIe MOIU(pU-
Katopbl goctymna public, private, protected, internal. Kpome Hux B
OOBABIIEHUE TIOJIST MOTYT BXOIUTH MOIN(MDUKATOPHI:

new — IMpUMeHsIeTCsl MPU HacleaoBaHUM (CM. raBy 13);
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readonly 3anpeliiaeT u3MeHSTh 3HaYeHue nossi. [lose monyyaer
3HaUCHUE TPU €ro WHUIMAIM3ALNU WIN 3a CYeT AeHCTBUI KOHCT-
pYKTOpa, M 3TO 3HAYEHHE COXPAHSIETCS TTOCTOSHHO.

volatile — monudukatop 1mojs, ykasblBalolliuii, YTO €ro 3Haye-
HUE MOXET U3MEHUThCS HE3aBUCHMO OT OIEepaTOpPOB IPOTPAMMBI.

IIpuMepoM MOXKET OBITH II€peMEHHasl, 3HaueHHe KOTOpPOMl Co-
XpaHsieT MOMEHT Hauajla BBIMIOJIHEHMS IporpaMMBl. JIBa rociemnona-
TeJbHBIX 3aITyCKa IPOTPaMMBbI TIPUBEAYT K Pa3HBIM 3HAYCHUSIM 3TO-
ro noss. Bropoit mpumep — mojie, 3HaUeHWE KOTOPOTO B IIpoliecce
BBITIOJIHEHUST IIPOTPaMMBI MOKET U3MEHUTD OIepallMOHHAsI CUCTEMA
WJIM TIapaljIeIbHO BBITTOJTHSIEMBIN TIpoliecc.

3a4acTylo CIHUCOK OOBIBIACHUI MOJSI COHEPXKUT TOJBKO OITHO
o0bsBieHue. Kaxnoe oObsBlIeHNE B CIIMCKE UMEET CASAYIOLIMA BUI;

MAEHTNPUKATOP MHUUNANNIATOP_MONS

WHzeke , yKasblBaeT Ha HEOOS3aTENbHOCTh MHHULMAIN3ATOPA
TOJIS.

Eciu B 0OBSABIIEHUH OIS OTCYTCTBYET MHULIMAIN3AaTOp, TO WHU-
[IMAJIU3alIHs BBITTOJTHSIETCS TT0 YMOIUYaHUIO 3HAYeHUEM COOTBETCTBY-
foriero Tna. B cooTBeTCcTBHM ¢ OOIIE KOHIIEMIIEH TUIIOB S3bIKA
C# 1ost MOTYT UMETh TUTIBI CCHUIOK M TUITHI 3HAYeHU. BO3MOXKHEI
cienytone (GopMbl HHAIIMATU3ATOPOB MOJIEHA:

= BbIpaxKeHne
nHMUMaNN3aTrop_maccusa
= new Tun (apryMmeHTbl_KOHCTPYKTOPAa)

B BeIpaxkeHMe MHUIIMAIN3AaTOPpa, B MHUIIMAIM3aTOP MacCuBa U B
BBIpaXEHUsI, UCITOJIb3yeMble B KAUeCTBE apTyMEHTOB KOHCTPYKTOpa,
MOTYT BXOAUTb KOHCTAHTBI—IUTEPANIBI, 4 TAKXKE IPYTe CTaTUYECKHE
YIeHBI 3TOTO Kjacca.

Hecratnyeckue 4wieHbB HEBO3MOXHO HMCIIOJb30BaTh B MHUIIMA-
JIM3UPYIOIIEM BBIPAaXXEHNU CTATUIECKOTO TTOJISI.

IMpumep MHUIMATMU3AIUKA U UCIIOJIB30BAaHMS CTATUICCKUX TI0JICH:

// 10_01.cs — cTatn4eckue nosas knacca

using System;

class T {
int x; // none ob6bEKTOB knacca
staticinty = 3; //y = x + 5; - owunbka: x — nosne oo6bekrTa
public static int z =5 - y; // akBuBaneHr: z = 5 - T.y;
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}
class Program
{
static void Main()
{
// Console.WriteLine("T.y = " + T.y); // Error! T.y is private!
intz=T.z; //zwnT.z-pa3Hbie nepemMeHHblIe!
Console.WriteLine("T.z = " + ++T.z); // nameunsiercsa T.z
Console.WriteLine("z = {0}", z);

}

PesynbTar BBITTOTHEHUS ITPOTPaMMBbI:

T.z=3
z=2

Crenmyer OTMETUTb OIHY OCOOCHHOCTb MHWIIMAIM3ALMU CTaTHU-
YecKUX Iojieli. BHaue oHM Bce MOIyYaroT yMaJTunBaeMble 3HAYCHUS
(ny1s1 apupMeTHUIECKUX TUIIOB — HYJIEBBIE). 3aTeM IOCIeA0BaTEIbHO
(cBepXy BHM3) BBIIIOJHSIIOTCS MHULIMAIN3AaTOPbl. TeM caMbIM, €CJIU B
WHUIIMATU3HUPYIolee BhIpakeHNEe BXOAUT B KaUeCTBE OIepaHaa CTa-
THYECKOe TI0JIe, KOTOpOoe eIlé He MHUILMATN3UPOBAHO SIBHO, TO IS
Hero 0ep€Tcs ymaauyuBaeMoe (HalpuMep, HyJieBoe) 3HaueHue. B ka-

YeCcTBE MPHUMepa pacCMOTPUM IPOrpaMMY:

// 10_02.cs — cTratn4eckue nosis — nopsigoK nHuynannsaunm
using System;
class T
{
public static int x = y;
static int y = 3;
public static int z = y;
}
class Program
{
static void Main()
{
Console.WriteLine("T.x = " + T.x);
Console.WriteLine("T.z = " + T.z);
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Pe3ynbrar BBIIOJTHEHUS IPOTPAMMBL:

T.x=0
T.z=3

OOpatuTe BHUMaHUE, YTO I10JIE Y 110 YMOJIYAHMIO 3aKPhITOe (MMe-
€T CTaTyc JocTyna private) u oOpallleHue K HeMy HEBO3MOXHO BHE
knacca T.

OTKpBITBIE CTATUIECKHE WICHBI Pa3HBIX KJIACCOB OTHOI ITporpam-
MBI MOTYT UCITOJIb30BaThCS B OMHOM BBIpaXkeHUM. B ciemyroreit mpo-
rpamMMme OOBbSIBJICHBI TP Kjlacca CO CTATUYECKUMM TOJISIMU, OOpaliie-
HUSI K KOTOPBIM HMCMOJIb3YIOTCSI B MHUILIMAIM3UPYIOIIUX BbIPAXKEHUSIX
pPa3HBIX KJIACCOB.

// 10_08.cs — ctatnyeckue nosss pa3HbiX KJ1accoB
using System;
class c1 {
public static double orbit = 2 * c2.pi * c3.radius;
}
class c2 {
public static double pi = double.Parse(c3.str);
}
class ¢c3 {
public static string str = "3,14159";
public static double radius = 10;
}
class Program
{
static void Main()
{
Console.WriteLine("c1.orbit = {0}", c1.orbit);
c3.radius = 20;
Console.WriteLine("c3.radius = {0}", c3.radius);
Console.WriteLine("c1.orbit = {0}", c1.orbit);

PG3YJ'[I)TaT BBITTIOJTHCHUA ITPOrpaMMbl:

c1.orbit = 62,8318
c¢3.radius = 20
c1.orbit = 62,8318
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MHuumanuzamnys cTaTUIeCKUX IMOoJIel BBITOJHSIETCS TOJbKO Ofl-
Haxnapl. [Toaromy 3HayeHue mojs cl.orbit He M3MEHWIOCH IOCTE
usMeHeHus c3.radius B metoae Main( ).

10.3. CtaTnyeckue KOHCTaHTbI

KoHCcTaHTBI MOTYT OBITh JIOKAJIM30BAHKI B TeJie METOAA, & MOTYT
MpUHaAJIexaTh Kjlaccy. B mociegHeM ciiyyae OHM MO YMOJIYAHUIO
0e3 Momudukaropa static SIBJISTIOTCS CTATUYECKMMU, T.€. HEITOCTYII-
HBI Yepe3 CChUIKY Ha OOBEKTHI Kjlacca.

OOBsgBIEeHNE CTATUYECKON KOHCTAHTHI UMEET BUI:

MOANDUKATOPBI,,, CONSt TUIN_KOHCTaHThI
CrnUcoK_o0bsB/IeHNI_KOHCTaHT

Heob6s3atenbHble MOAMMUKATOPHI 411 KOHCTAHT — 3TO MPU OT-
CYTCTBMM HacljienoBaHusi mMoaudukatopsl nocrymna (public, private,
protected, internal).

OObsIBICHUE U3 CHUCKA_00656AeHUI_KOHCMAHM UMEET BUJ:

UAEHTNPUKATOP=UHNLNAJINSNPYIOLLEE_Bbipa)KeHne.

Hoenmugpuxamop CIyXUT UMEHEM CTaTUYECKO KOHCTAaHThI. B
WHULMATU3UPYIOLee BhIPAXKCHUE MMEIOT MPaBO BXOAUTH TOJBKO
KOHCTaHTBhI—IUTEepaJibl U cTaTuyeckue KoHcTaHThl. (ITopsimoxk mx
pa3MelleHs B 00bSIBIEHUU Kilacca Oe3pasnuueH.) Kaxnas KoHcTaHTa
JOJKHA OBITh 00513aTeJIbHO SIBHO MHUIIMAIM3UPOBaHA. YMaluuBae-
Mbl€ 3HAYEHMSI JII CTATUYECKMX KOHCTAHT HE MPEAyCMOTPEHBI.

ITpumep c K1accoM CTaTUYECKUX KOHCTAHT:

// 10_04.cs — cratnyeckme KOHCTaHTbl KJsl1acca

using System;

class Constants

{
public const double ckopocTb_cBeta = 299793; // kM/cek
public const double paguyc_anekTtpoHa = 2.82e-13; // cm

}

class Program

{

static void Main()

{

Console.WriteLine("pagnyc_snekrtpoHa = {0}",
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Constants.paguyc_ssieKTpoHa); }

Pe3ynbTaT BBINOJIHEHUS IIPOrPAMMBIL;
pagunyc_snekTpoHa = 2,82E-13

B oTimume oT craTMYecKuX Mojie KOHCTAaHThI WHULIMATU3UPY-
JOTCST OOHAXALI M HE TMPUHUMAIOT IO SIBHOM MHULMAIU3ALUU TIPO-
MEXYTOUYHBIX YMaldMBaeMbIX 3HaueHui. [1oaToMy mociiegoBaTesb-
HOCTb pa3MellleHUs] OOBSIBICHNI CTATUYECKNX KOHCTAHT He BaKHA.
M1 mTiocTpallii 3TO 0COOGEHHOCTH TIPUBEIEM CIICAYIOLIYIO ITPO-
rpamMMmy:

// 10_05.cs — cTatn4yeckne KOHCTaHTbl Pa3HbIX KJ1aCCOB

using System;

class One {
public const double circle = 2 * pi * Two.radius;
public const double pi = 3.14159;

}

class Two

{

public const double radius = 20;

}

class Program

{

static void Main()

{

Console.WriteLine("One.circle = {0}", One.circle);

Pe3ynbTaT BRIOJITHEHUS IIPOrPaAaMMBL:
One.circle = 125,6636

CrenyeT oOpaTUTh BHUMAaHNE Ha OTJIMYMS CTAaTUIECKUX KOHCTaHT
OT cTaTuyeckux mojeil ¢ momudpukatropom readonly (Toibko uTe-
Hue). CtaTuyeckre KOHCTAHThI MOIYYaloT 3HaYEeHUs TTPU KOMITUJIS -
UK, a cTaTuyeckue mojisd (Jaxe cHabOXeHHble MoAu(HUKaTOpOM
readonly) MHULIMATU3UPYIOTCS B MPOLIECCE BBIMOJHEHUS TPOrpaM-
Mbl. MHULIManu3anusi CTaTUYECKUX TOJIei BBIMOJHSIETCS B MOPSIAKE
MX pa3MelleHs B TEKCTe 00bSIBICHUS KJlacca, U 10 MHULMATU3alluK1
1oJjie UMeeT yMalyuBaeMoe 3HaueHue. B To ke BpeMsT MHULIMATIN31 -
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pyIoIre BBIpaXeHUST CTaTUYSCKUX KOHCTAHT BBIYMCIISIIOTCS B «pa-
LIMOHAJIBHOI» MOCJIea0BaTeIbHOCTH, HE3aBUCMMO OT TOpPSIKa pas-
MEILLEHUS O0BSIBIEHUN. DTU OCOOEHHOCTU WLIIOCTPUPYIOT OOBSIBIIE-
HUS KOHCTaHT B Kjacce One:

public const double circle = 2*pi*Two.radius;
public const double pi=3.14159;

B nHuIIManu3aTop KOHCTaHTHI circle BXOMUT KOHCTaHTa pi, OObsIB-
JIeHHEe KOTOpOii cieayeT 3a oobsiBiaeHueM circle. HecMoTpst Ha 310,
3HaueHueM circle Oymer 125,6636. KoHeuHo, Mpy MHULAATA3ALNA
HECKOJIBKMX KOHCTAHT HEIOITyCTHMO TIOSIBIICHUE <«3allUKIVBAHMSI».
B unHunmanuzatop koHctaHThl K1 He HoKHA BXOOMTh KOHCTaHTa
K2, B uHuLIManu3atop KoTopoit BXoauT KoHcTaHTa K1.

YkazaHHOe «3allMKJIVMBAaHUE» HUKOINA HE BO3HMKAET MPU UHU-
UaIU3aly CTaTUYECKUX TOJiel (JaXe MMEIOIMNX MOIM(MUKATOP
readonly). [Tone F2, 00bsiBIeHHE KOTOPOIo pa3MelleHO HUXEe, MO-
>KeT BXOIWTh B MHULIManu3aTop noiast F1 — oHo nMmeeT TaM ymManuu-
Baemoe 3HaueHue. IIpu atom mojie Fl, ucnonb3oBaHHOE B MHUIIMA-
mu3arop F2, OymeT uMeTh TaM yXe KOHKPEeTHOEe 3HaueHue. 3ameHa
const Ha static readonly B npenpiayiiemM npumepe:

public static readonly double circle = 2*pi*Two.radius;
public static readonly double pi=3.14159;

IIpu Takoit nHMLIMAaNIM3alUU 3HaueHue circle oyner 0.

10.4. CtaTuyeckue metoabl

Cratuueckuit Meton Main() MBI yXe HCIIOJb3yeM, HauyMHas C
MepBOI TporpaMMbl 3TOM KHMTH. Ham yXe M3BECTHO, UTO B TeJe
MmeTona Main() MOXHO oOpalllaThbCsl KO BCEM CTaTMYECKUM YjieHaM
TOro KJjiacca, rae pasMelléH metoa Main( ).

Cratuyeckue MeTOAbl, OTJIMYHEIE OT Main( ), MBI yXXe IMOAPOOHO
paccMaTpuBaiv, HO OrPaHUYUBATUCH UX pPa3MEIIEHUEM B TOM KJac-
ce, rae HaxoauTcsa meton Main(). B aTom ciydae ajs obpalueHust K
METOIY MOXHO HCII0JIb30BaTh BRIPAXKEHUE UMSI_MeTona(CITMCOK_ap-
ryMeHToB). Eciu ctaTuyeckuili MeTon onpeaenéH B APYroM Kiacce,
TO IJIs1 OOpallleHUsI K HEMY MCIIOJIb3yeTCsl BHIpaXKeHUE BUIA:

uMsi_knacca.umsi_MeToga(crimcoKk_aprymeHToB)
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ITo yMoyaHUIO CTAaTMYECKUI METOI MMeeT MOAUMUKATOP TOCTY-
Ta private, T.e METOJ IOCTYIIEH TOJbKO BHYTPU Kilacca. B o0bsiBIeHUM
CTaTUYECKOTO METO/a, KOTOPhIN MJIaHUPYeTCs BbI3bIBATh BHE Kjlacca,
HEeOoOXOAMMO yKa3aTb MOAUMUKATOp HocTyna. B 3aBUCUMOCTH OT najib-
HEeHIIero MpUMEHEHUST METO/Ia UCTIOb3YIOTCS MonuduKaTopsl public
(OTKpbITHIN), protected — (3alLMIIEIIEHHBIN), internal —(BHYTpeH -
Hui1), protected internal — (3alIMIIEHHBIA BHYTpeHHUiT). OO6nactu
BUIIMMOCTU, KOTOPbIe OOECIeYeHbI MepeUMCICeHHBIMU MOAU(UKATO-
paMH, Te K€ UTO U JJIS TI0JIeil KJIacCoB.

Cratndeckue METOIbI MPUMEHSIOTCS: IS MHUIIAATU3aluN CTa-
TUYECKMX TMOJIel; ISl oOpalleHUsI K CTaTUYECKUM TMOJISIM C LIeJIbIo
WX UBMEHEHUS WU MOJyYeHUs 3HAaYeHUI; 1151 00pabOTKU BHEIIHUX
JAaHHBIX, TepeJaBacMbIX METOMY depe3 almapaT ImapamMeTpoB; s
BBI30Ba M3 IPYTUX METOAOB Kiacca. Ocob0 HYXKHO OTMETHTh, YTO B
TeJle CTaTUYECKOIro MEeTOAa HEJOCTYITHbI HeCTaTUYeCKUE WIEHbI TOTO
Kj1acca, KOTOpOMY MPUHAIIEXKUT METO/.

B cnenmyroieit mporpaMme CTaTUYECKHE METOIBI MCITOJIB3YIOTCS
IUTSI THUIIMAIU3alui CTaTUIeCKUX TToJIelt 1 11 o0ecIieuyeHns BHEIII-
HETo JOCTYyIa K 3aKphITOMY MOJIIO Kjacca.

// 10_06.cs — cTatn4eckne mMeToabl kiacca
using System;
class newClass {
static int n = 5;
static int x = f1(n);
public static int y = fb(n) ? 10 : -10;
public static int getX() { return x; }
static bool fb(int a) { return a % 2 == 0 ? true : false; }
static int f1(int d) { returnd *d * d; }
}
class Program
{
static void Main()
{
Console.WriteLine("newClass.y = " + newClass.y);
Console.WriteLine("newClass.getX() = " + newClass.getX());
}
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:

newClass.y = -10
newClass.getX() = 125

OOpaTtuTe BHUMaHUe, 4YTo B Kiacce newClass ToJbKO 1Ba OTKPHI-
ThIX WjeHa — moJje int y u Meton getX(). IMoasa x, n u meroast fb(),
f1() HemoCTYIHBI BHE KJlacca.

B Tese mo6oro MeTona MOryT ObITh OOBSIBICHEI JIOKAJIBHEIE TIepe-
MEHHbIE M KOHCTAHTbI C TUIIAaMU CChUIOK W 3HauyeHuil. MmeHa Takux
MepeMEHHbIX UMEIOT MPaBO COBMANaTh C UMEHAMU CTaTUYECKUX 4Jie-
HOB TOT'0 KJIacca, B KOTOPOM pa3MelléH MeToa. B aTom ciyyae okaib-
Hasl MepeMeHHasl «IKpaHUPYeT» ONHOMMEHHYIO CTATUYECKYIO MepeMEH -
HYIO, TO €CTh MM 0e3 KBaM(UKaTOpa «MMsI_KJTacca.» TP COBIaIecHUN
MMEH OTHOCHUTCS TOJBKO K JIOKAJIbHOMY OOBEKTY MeTona. B kauecTBe
npuMepa paccCMOTpUM cienyroluii meton Main() u3 kinacca Test_cs:

// 10_07.cs — Ctatun4yeckmue nossi n JIoKasibHble AaHHbIe
using System;
class Test _ cs {
static int n = 10; // nHnMunann3auns paspeLueHa
static string line = new string("*’, n);
static double constant = 9.81; // none knacca Test_cs
double pi = 3.14159; // none obbvekTa knacca Test_cs

static void Main( ) {
const double Pl = 3.14159; // nokasbHass KOHCTaHTa
double circle; // NoKanibHas1 nepemMeHHas
//circle = 2 * pi * n; // oumbka — HeT ob6bekTa knacca Test_cs
circle =2 * Pl * n;
Console.WriteLine("Qnuna okpyxHocTn=" + circle.ToString( ));
Console.WriteLine(line);
Test cs.n = 20; // n3aMeHUnn 3Ha4eHue Moss Knaacca
line = new string("*", n); // N3MeHWIN 3Ha4YeHNe CCbIJIKU
Console.WriteLine(line);
const double constant = 2.718282; // nokanbHassi KOHCTaHTa
Console.WriteLine("Test_cs.constant=" + Test_cs.constant);
Console.WriteLine("constant=" + constant);

}
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Pe3ynbrar BBIIIOJTHEHUS IPOTPAMMBL:

Anuna okpyxHocTn=62,8318

% % % % %k Kk Kk ok k
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Test_cs.constant=9,81
constant=2,718282

B Texcre meToga Main( ):

PI — nokanpHast ”UMeHOBaHHAsl KOHCTAHTA;

circle — jokanbHas repeMeHHasi;

n, Test cs.n — ABa IO pa3HOMY 3aIllMCaHHBIX OOpalleHUs K Of-
HOMY M TOMY K€ CTaTUYECKOMY IOJIIO KJlacca;

line — craThyeckas cchljika — IoJie Kjacca;

constant — JIoKajJbHasi KOHCTAaHTA, UMS KOTOPOH COBHANAET C
MMEHEM CTaTHYecKoro moJjs kiacca Test_cs.

ITomnbiTKa oOpaleHus B Teae Metoga Main( ) K HECTaTUYECKOMY
MO0 pi NMPUBOAUT K OLIMOKE — IOKa He CO3JaH OOBEKT Kijacca
(00BEKT, KOTOpOMY OYyAET MpUHAIIeXkKaTh IoJie Pi) K ero HecTaTu-
YECKUM MOJISIM 00palllaTbCsl HEIb3sl, UX HET.

Kaxkmoe cratmdeckoe moJjie CylecTBYeT TOJIBKO B €MIMHCTBEHHOM
ak3eMIuisipe. CTaTUyecKue MOoJsl Kjlacca UrpaloT pojib IIOO0aTbHBIX
MEepPeMEHHBIX IJIS1 BCEX METOAOB, Y KOTOPBIX €CTh MPaBO JOCTyIa K
3TOMY KJIaccy.

HTtak, moka He co3maH 00bEKT Kjaacca, CYyIIEeCTBYIOT U JOCTYITHbI
TOJILKO CTaTUYECKUE WIEHBI KJacca.

10.5. CTaTU4eCKMN KOHCTPYKTOP

HaznaueHue cTaTnyeckoro KOHCTPYKTOpa - MHULIMAIM3alI1s CTa-
TUYECKMX MoJieil kinacca. CTaTM4ecKuil KOHCTPYKTOP BBI3BIBAETCS
cpenoit ucnonHenus npuinoxenuii (CLR) nmepen nepBbIM oOpaiiie-
HUEM K JIIoOOMY CTaTMYECKOMY MOJII0 KJjlacca WM Iepel MepBbIM
CO3IlaHMEeM DK3eMILIsIpa Kiacca.

KoHCcTpyKTOpHI KJIaCCOB — CTaTUYECKME M HecTaTuyeckKue (I1oc-
JIeMHUE pacCMOTPEeHBI B r1aBe 11) obnagaloT psimoM 0COOEHHOCTEM,
OTAVMYAIOIIUX UX OT APYTMX METONOB KiaccoB. MsI KOHCTpyKTOpa
BCerja COBIIaJlaeT C UMEHEM TOro Kjacca, KOTOpOMY OH MpUHaJJe-
KUT. IS KOHCTPYKTOpA HE YKa3bIBaeTCsl THUII BO3BPAIlaeMOIo 3Ha-
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yeHusd (gaxe TAN void 11t KOHCTPYKTOpa 3anpelléH). B Tejie KoHeT-
pPYKTOpa HeT HEOOXOAUMOCTH, HO TOITyCTUMO, MCITOJIb30BaTh OIepa-
Top return. [l cTaTMyecKoro KOHCTPYKTOpa HeJb3sl UCIOJIb30BaTh
Mo GUKATOPBI JOCTYIA.

Krnacc MoOxXeT MMeTh TOJIBKO OOWH CTaTMYEeCKUl KOHCTPYKTOP.
H1s1 cTaTUYeCKOTro KOHCTPYKTOpa IlapaMeTpbl HE YKa3bIBaIOTCS —
cneurdUKaus MapaMeTpoB J0KHA ObITh ITyCTOM.

®opMar 0OBIBICHMS CTATUIECKOTO KOHCTPYKTOpA:

static nma_xknacca( )
{onepaTtopbl_Tena_koHcTpykTOpa}

CraTUYecKuii KOHCTPYKTOP HEBO3MOXHO BBI3BAaTh HEIOCPE-
CTBEHHO M3 MPOrpaMMbl — CTaTUYECKUI KOHCTPYKTODP BbI3bIBACTCS
TOJbKO aBTOMaTuyecku. CieayeT oOpaTUTh BHMMaHuUE, YTO CTaTH-
YECKUI KOHCTPYKTOP BBI3BIBAETCS MOC/Ae BBITIOJIHEHUS WHUILIMAIM-
3aTOPOB CTaTUUYECKUX MoJiel kiacca. OCHOBHOE Ha3HauYE€HUE CTaTU-
YECKOro KOHCTPYKTOpa — BBIMOJHSTh Oojiee CIOXHbIC NECTBUS,
HeXeIW WHULMAIW3ATOPhl MoJiell M KOHCTaHT. ISl cTaTUYecKOoro
KOHCTPYKTOpPa HEAOCTYIHbI HECTaTUUECKKME WICHBI KJlacca.

B kauecTBe nmpumepa onpeae UM CTaTUYeCKUil KOHCTPYKTOP TOTO
KJlacca, B KOTopoM pasMmeleH meron Main( ). B Tom Xe kiacce
OIpeAeIUM HECKOJbKO CTATUYECKUX MOJIEH U BBITTOJIHUM UX UHULIU -
aJM3alMIo Kak ¢ TOMOIIbIO MHULIMAIM3ATOPOB, TaK U C MPUMEHEHM-
€M CTaTUYECKOT0 KOHCTPYKTOpA.

// 10_08.cs — UHnunann3aropbl n ctaTu4eckunii KOHCTPYKTOP
using System;
class Program
{
static int[] ar = new int[] { 10, 20, 30, 40 };
static int numb = n + ar[3] - ar[1];
// CTaTrn4ecknii KOHCTPYKTOpP:
static Program ()
{ numb /= n; n = ar[1] + n; }
static int n = 2;
static void Main()
{

Console.WriteLine("numb={0}, n = {1}", numb, n);
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Pe3ynbTaT BBINOJIHEHUS IIPOrPAMMBIL;
numb=10, n = 22

B k7nacce onpeaeneHbl cTaTUUeCKUe MOJIsT: CChUIKa ar, CBI3aHHas
C LIEJJOYMCIIEHHBIM MacCMBOM M3 4-X 3JIEMEHTOB; 1IEJO0YUCIECHHbIE
nepeMeHHble numb U n. B Tene ctaTuyeckoro KOHCTpYKTopa mnepe-
MEHHBIM Numb U N MPUCBAMBAIOTCS 3HAYEHUS, OTJIMUYHBIE OT TEX,
KOTOpbIE OHU TOJIYYWJIU TIPU UHULMATM3ALMU. TeKCT mporpaMMbl 1
pe3yJbTaThl €€ BBITIOJHEHUS WUIIOCTPUPYIOT CIEAYIOUIMAE MpaBuia,
OOJILIIMHCTBO M3 KOTOPBIX Mbl YK€ MPUBOIWIN.

MHunmanu3aumsi CTaTUYeCKUX MoJiel BBIMOJHSIETCS MOocien0Ba-
TeJIbHO (CBEPXy-BHHU3) IO TEKCTy ompeAeieHus1 kiaacca. Iloms, mis
KOTOPBIX MHULIMATIU3AIUS €1I€ HE BBIMOJIHEHA, UMEIOT yMaJlYhuBae-
Mble 3HaueHus. (s apudmeTrnyeckux TUMOB yMaTyMBaeMoe 3Ha-
YeHUEe CTaTUYECKOTO MOJIsl PaBHO HYJ10.) B MHMLIMAIM3UPYIOIIMX BbI-
pakeHUsIX CTATUYECKUX MOJIEH TOMYCTUMO UCIT0JIb30BaTh OOpallleHUS
K IPYIMM CTaTUYECKUM 4jieHaM KjaccoB. [locie BbIMOJHEHUST MHU -
[MUAJIN3AlMN CTATUYECKUX TOJIEW BBIMTOJHSAETCS CTATUYECKUN KOH-
CTPYKTOp, JE€UCTBUS KOTOPOTO MOTYT U3MEHUThb 3HAUEHUS CTaTUYeC-
KUX TIOJIEH.

10.6. CTaTnyeckue Knacchbl

Kax pexomenayer Crangapt C# [2], Ki1acchl, KOTOphIE He TIpe/-
Ha3HA4YeHBI IS CO3MAaHUS OOBEKTOB M KOTOPBIE COMEPXKAT TOJIBKO
CTaTMYECKHE YJIeHBI, HYXKHO OOBIBIATH ctratmyeckuMmu. B .NET
Framework takumm knaccamu gaBiasgioTcsa System.Control u
System.Environment. IlepeuncinM OCHOBHbIE OCOO€HHOCTHU CTaTU-
CTUYECKUX KJIACCOB.

B cratrueckux Kjiaccax HeT KOHCTPYKTOPOB 9K3EMILISIPOB (OOBEK-
TOB) M 3TH KJIACCHI HE MOTYT CJIY>KMTh 0Oa30BBIMU KJIacCaMU TIPHU Ha-
cnegoBanuu. (HacnenpoBanue paccMatpuBaetcs B miase 13.) CraTtu-
YeCcKHe KJIacChl MOTYT MCIIOJIb30BaThCs TOJBKO C onepalireil typeof u
CpeICTBAaMM IOCTYIIa K WieHaM KJjacca. B 4acTHOCTH, cTaTMYeCKUid
KJIaCC HE MOXET MCMOJIb30BaThCS B KAUECTBE TUIIA EPEMEHHON U He
MOXET BBICTYIIaTh B Ka4eCTBE THIIA ITapaMeTpa.

B 3aroyioBoK 00BsIBIIEHNSI CTATUUECKOTO Kjlacca 00s13aTe/IbHO BXO-
aut moaudukaTop static. B oTimune oT Ipyrux KJaaccoB CTaTUUECKUIA
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KJ1acc HeJlb3s 00bsIBUTH ¢ Moaudukaropamu sealed u abstract. OqHa-
KO, TaK KaK CTaTMYECKHUI KJIacc He YYacCTBYeT B UEpapXUsIX HacIen0-
BaHMSI, MMEHHO CBOICTBA KJIACCOB C 3TUMU MOAU(UKATOPAMU TTPUCY-
1M CTaTUYECKOMY KJaccy.

B 00bsIBIIEeHUHM CTaTUUECKOTO KJlacca HeJlb3sl MIPUMEHSITh CIIelr-
¢ukaTop 6a3bl. KpoMe Toro, craruyeckmii Kjacc He MOXET peajiv-
30BbIBaTh MHTepdeiichl. (MHTepdeiicam mocpsiueHa riasa 14.) Cra-
TUYECKUI KJIacC MMeeT TOJIbKO OAMH 0a30BblIil Kiaacc System.Object.

Tak Kak cTaTMYECKUI KJIacC HE MOXET OBbITb 0a30BBbIM, TO IS
€ro WIEHOB 3aIrpelleHbl MonuduKkaropsl protected 1 protected internal.
JIJ1s1 4JIGHOB CTaTUYECKOTro Kjlacca B Ka4yeCTBe MOIU(PUKATOPOB AOC-
Tylla MOXHO MCIIOJIb30BaTh TOJbKO public 1 private.

HecmoTtpst Ha Hanuure MonudurKaTopa static B 3arojioBKe cTaTu-
YeCcKOTO KJlacca, BCe ero YJeHbl, OTJMUYHbIE OT KOHCTAHT U BJIOXEH-
HBIX TUMNOB (KJIACCOB), JOJXKHbBI OBITh OOBSIBICHBI C SIBHO YKa3aHHBIM
MoauduKaTopoM static.

CraTuyeckue Kjacchl yIoOHO MTPUMEHSITD IJIsI IOTHYECKOT0 00be-
IUHEHUST (PYHKIMOHAIBHO OJM3KUX METOIOB.

ITpumMepsbl cTaTUUECKUX KJIACCOB MTPUBOIUTH HET HEOOXOAUMOCTH,
TaK KaK MHOTHWE KJIaCChl 3TOM TJIaBbl BKJIIOUYAIOT TOJBKO CTaTUUYECKIE
YJIEHBI U KaXIbIN U3 3TUX KJIACCOB MOXET ObITh CHAOXEH 3aroJIOBKOM

static class nmsi_knacca

B 3zaxioueHre OTMETUM €ll€ pa3, YTO KJIacC HeJb3sl OOBSIBUTH
CTaTUYECKUM, €CJIM B €r0 OOBSIBJIEHUU MPUCYTCTBYET XOTSI Obl OJUH
HECTAaTUYECKUN YJICH.

KOHmpOﬂbele 80rpochbl

1. IlepeuncauTe YieHHl Kjacca, KOTOPble MOTYT ObITh OOBSIBIIE-
HBI CTATUYECKUMU.

2. Kaxkue uneHsbl K1acca SBISIOTCS CTaTUYECKUMMU 0€3 TpUMeHe-
Hug Moaudukaropa static?

3. Ilepeuncnure MoauUKATOPHl JOCTYIIA.

4. MoxHO 1 B OOBSBJIEHUM UJi€HA Kjacca WCIOJb30BaTh JBa
MmoaudukKaTopa nocrtymna?

5. IlpuBeaure popMaT MMEHU CTAaTMYECKOTO 4WjieHa Kjacca, MC-
ITOJIb3YEMOTO ISl O0OpallleHusT K HeMy M3BHE Kjiacca.

6. Uto Takoe moJje Kjacca?

7. Korga craTuyeckoe moJjie pa3MellaeTcsl B maMsTu?
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8. MOXHO 11 B OOBSIBIEHUM CTaTUUYECKOTO IOJISI UCIIOJb30BaTh
moaudpuKaTop mocTtymna?

9. YTo Takoe cnucoK OO0bSABACHUN Mosi?

10. HazoBute ¢popMbl MHULIMAIN3ATOPOB MOJIEH.

11. Yto paspellieHO MCHOJIb30BaTh B MHUIIMAIU3UPYIOIIEM BHI-
paXXeHUU CTaTUYECKOTO TMoJs?

12. Kak BBHINOJHSETCSI MHUIIAAIMU3ALMSI CTaTUYEeCKUX T0JIei mpu
OTCYTCTBUU UHULUAIU3ATOPOB?

13. O6bsicHUTE NOCIeN0BATEIbHOCTh MHULIMATU3ALIMU CTaTUUYeC-
KUX TIOJIEH.

14. Kakoii craTyc JOCTyIa y CTaTUYECKOro I0JISI IPU OTCYTCTBUU
moauduKaTopa A0ocTymna?

15. Kak oOBSABISIIOTCS KOHCTAHTHBI, IpUHAAIeXalllie Kjaaccy?

16. ChopmynupyiiTe mpaBuia MHULMAIU3ALMA KOHCTAHT KJlacca.

17. B 4éM oTiiMuMe CTaTUYECKUX KOHCTAHT OT CTaTUYECKMX IO~
Jieit ¢ monudukaTtopom readonly.

18. IlepeuncanTe BO3MOXHBIE IPUMEHEHMS 1 OTPaHUYEHUS CTa-
TUYECKHUX METOMOB.

19. YTo Takoe cTaTUYeCKMid KOHCTPYKTOP?

20. CKOIBbKO CTaTUYECKMX KOHCTPYKTOPOB B Kjiacce?

21. KakoBa cnenudukalys napaMeTpoB CTaTUYECKOIO KOHCT-
pykTopa?

22. Kak 1 Korja BhI3bIBA€TCSI CTaTUYECKUIT KOHCTPYKTOpP?

23. Kakue 4neHbl 00bSIBIEHUS KJIacca JOCTYIIHBI B TeJie CTaTU-
YeCKOro KOHCTpyKTOopa?

24. TlepeunucianuTte 0COOEHHOCTU CTaTUYECKUX KJIACCOB.

25. Kakue moaudukaTopbl HE MOTYT BXOAUTh B OOBSIBIIEHUE CTa-
TUYECKOTro Kiacca?

26. Kakne Moau@uKaTopbl MOTYT BXOAUTEL B OOBSIBIEHNS YWIECHOB
CTaTUYeCcKoro Kjuacca?

27. MoxeT 11 B CTaTUYECKU KJIacC BXOAMTb HECTaTUYECKMIA
PEKYpPCUBHBIIA MeTOH?
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KNACCbI KAK TUMNbI

11.1. O6bABNeHUe Knacca

YXe TOBOPUJIOCH, YTO KJ1acc B s13bIKe C# WMrpaeT IBe poJv: 3TO
COBOKYITHOCTb WJIM «KOHTEHHEP» CTAaTUIECKUX METOIOB U CTaTUYeC-
KUX TOJIel, ¥ 3TO «TpadapeT», MO3BOSIONINNA TOPOXAATh KOHKPET-
Hble 00beKThl. Kilacc KaKk KOHTelHEp HaMM yxXe MOAPOOHO U3YYEH.

Kiacc xak tpagaper — 3T0 OMOIMOTEYHBINA WIX OIpPeAcIsseMblid
IIPOrPaMMUCTOM-TIOJIB30BATEIEM THUIT JAaHHBIX. B aHTJIMIICKOM $SI3bI-
K€ JUISI OTpeeIEHHOrO IMPOrpaMMUCTOM KJ1acca, UTParoIero 3Ty poJib,
UcroJib3yeTcs: Kpatkoe obo3HaueHue UDT — user-defined type. Ceii-
yac OymeM paccMaTpuBaTh MMEHHO TaKHe KJIACCHI.

Knacc, Kak omnpemessieMblii ITOJIb30BaTEIeM THII, TO3BOJISIET CO-
3MaBaTh KOHKPETHbIE OOBEKThbI, COCTAB U COCTOSIHME KaXXJI0To W3
KOTOPBIX 3aJal0T HecTaTUYeCcKMe IMOoJsl Kjlacca, a MOBEJEHUE — ero
HEeCTaTUYECKHE METO/BI.

JlocTtatouHo oOl1lee onpeaeaeHue (IeKaapamnus, MHaYe oObsIBIIe-
HUE) KJlacca MMeeT cienylolui popmar:

MOAMd)MKaTOpr_Kﬂaccaopt
class nma_knacca cneuud)m(aum1_6asbl_Knaccaopt
TesI0_Knacca ;.

Kak MbI yxe roBopuiu, MHIEKC . (OT aHDIMiicKoro option —
aJbTepHAaTHBA, BHIOOP) MOCIIe 2JIeMEHTa AeKiIapallii YKa3bIBaeT Ha
Heo0s13aTeJIbHOCTD MPEAIIECTBYIONIEro eMy ajieMeHTa. Jlaxe Touka ¢
3aISITON TMocjie Teja Kjacca He sBisieTcsl o0si3aTeabHoil. Haunem
U3y4yeHne 0COOEHHOCTE! MOCTPOCHUS TeX IMOJIb30BaTEIbCKUX Kiac-
COB, B OMNpeaeaeHUs] KOTOPBIX BXOASIT TOJbKO 0Osi3aTeNbHbIE BJe-
MEHTBI U, BO3BMOXHO, MOIU(MUKATOPHI KJlacca.

C y4eToM Ha3BaHHBIX OTPAaHNYEHNIT MUHUMAJIbHBIN COCTaB OOBSIB-
JIEHUsI KJlacca TaKoB:

mMoanguKaTopsl_knacca,,,, class nmsi_knacca reno_knacca

B nexnapanuu knacca class — ciyxxeOHoe CJI0BO, Ha3blBaeMoe
KJIIOUOM Kitacca. Amsa_kaacca — UIeHTU(GUKATOP, BBLIOPAaHHbBINA aBTO-
pOM KJIacca B KayeCTBE €ro MMEHU.
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Moougpurxamope_xaacca 3T10:

e OIVH U3 IISITA YXe HeOTHOKpPaTHO Ha3BaHHBIX MOAM(UKATO-
poB nocrtyna (public, protected, internal, private, protected internal);

e MoOIM(MUKATOPHI, TPUMEHsIEMbIC TIPY BIOXEHNN M HacJIeqoBa-
HUM KJaccoB (new, abstract, sealed — onHOBpeMeHHOE IPUMEHEHME
monudukaTopoB sealed u abstract HegonycTUMO);

 static — MoguduKaTOp CTaTUYECKOTro Kjacca.

I1pu ncnonb30BaHNK HECKOIBKIX MOAU(PHUKATOPOB OHU OTHEIIS -
IOTCsI IPYT OT JApyra Mpodeiamu.

Teno _kaacca — 3aKiouyeHHas B (pUI'ypHBbIE CKOOKM ITOC/IeIOBa-
TEJIbHOCTh OOBSIBICHUN (IeKjapaluii) 4WieHOB Kjacca.

OObsBNIEHKE WiIeHA Kiacca:

e 00BSIBIEHHUE KOHCTAHTHI;

* 00OBSABICHUE TIOJS;

* 0OBSBIEHUE METOJA;

» 00BSBIECHUE CBOICTBA;

* 00OBSIBIIECHUE COOBITHS,

* 00BsIBIIEHNE MHIEKCATOPA;

* 00bBsBIIEHNE OIlEpaliu;

* 00BsIBIIEHHE KOHCTPYKTOPA;

» 00BsBIEHHUE (pMHATU3ATOPaA (AECTPYKTOpPA);

¢ OOBSIBICHUE CTATUYECKOTO KOHCTPYKTOPA;

e OODBSIBJIICHUE TUIIA.

INepeuncauB pa3HOBUIHOCTH WIEHOB KJlacca, OyleM BBOIUTH MX B
yroTpebjeHre mo Mepe HeoOXOAMMOCTH, U TOTHa K€ OOBSICHSATh Ha-
3HAYEHWE M BO3MOXHOCTU KaXXIOro M3 HUX. IIpuMeHsst B paccMoOT-
PEHHBIX paHee MporpaMMax OMOIMOTEYHBIE KIIACChI, MbI MCITOJIH30Ba-
JIU UX METOMbI, KOHCTPYKTOPHBI, TOJIsI, KOHCTAaHTHI M cBoiicTBa. Ha
TepBOM 3Tare 3HaKOMCTBAa ¢ OCOOEHHOCTSIMU OIIpEAEICHMS TT0Tb30-
BaTeJILCKUX KJIACCOB OIPAaHUYMMCS UMEHHO TaKUMM WICHAMMU.

11.2. NMNonsa o6bLeKkToB

Ilose — 310 4NeH OOBSIBICHUS KJlacca, MPeICTaBISIOMNI TTepe-
MEHHBIE, CBSI3aHHBIC C KJIACCOM MM €To 00beKTOoM. [lojs KimaccoB
WJIM CTaTHYECKME TOJISI MBI y3ke paccMoTpenn. CocpefoTounMcsT Ha
0COOEHHOCTSIX HeCTaTUIECKUX TIOJIeH, T.e. TToeit 00beKToB. Kak yxke
CKa3zaH, OObSIBIIEHNE TOJISI BBOAWT ONHY WJIM HECKOJBKO MepeMeH-
HBIX ogHOro tTumna. Ero ¢opmar:
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MOANDUKATOPLI_MONS
TUN_Nons o6bsiBIeHNne_nepeMeHHbIX;

OOpaTuTe BHMMaHHUE, YTO 00SI3aTeIbHBIMU 3JIeMEHTaM1 OOBSIB-
JIEHUS TIOJIST SIBJISTFOTCSI €r0 THUIT U OOBSBJICHNE NIEpeMEHHBIX.

Tun_noas onpeaessieT TUIl BBOAUMBIX 3TUM MOJIEM MTepeMEHHBIX.

Obss61eHue_nepemeHHbIX — 3TO JTUOO OOHO OObBsIBICHUE, 10O
CIIMCOK OOBSBJICHUI, pa3ie/IeHHbIX 3aIsIThIMUA. Kaxnoe oObsaBiIeHne
MMeEET ONVH U3 CIIeHyIONINX IBYX (popMaToB:

naeHrugukarop
naeHTuuKaTop = NHULNaNN3aTop_riepemMeHHONn

B cBol0 ouepenb MHULIMAIU3ATOP TIEPEeMEHHOM MOXET ObITh JTU0OO
BBIpaXXEHMEM, B TOM YHCJIe U BbIpaxk€HHeM, CoAepKallluM obpalle-
HHE K KOHCTPYKTOPY OOBEKTOB, JIMOO MHULMATU3ATOPOM MaCCHUBA.
WHunuanuzauus nepeMeHHbIX HECTATUYECKUX TOJIeH BBIMOIHSIETCS
Mpu co3naHuu obbekTa kiacca. Eciu B 0ObSIBIEHUU MepeMeHHOM
WHULMAIU3ATOP OTCYTCTBYET, TO MIEPEMEHHAsI MHULIMATU3UPYETCS T10
YMOJYaHUIO 3HAUYEHUEM, COOTBETCTBYIOLLIMM €€ THUITY.

B onpenenaeHun moiisi MOTyT MPUCYTCTBOBATDb B JOMTYCTUMBIX CO-
YeTaHUSIX HECKOJBbKO MOAUMUKATOPOB, KOTOPhIE B 3TOM CJIy4yae OT-
JIeJISIIOTCST APYT OT Apyra mmpodeamMu. Mbl yxKe MCHOJIb30BaId MO C
MonudukKaTopoM static.

Kpome moaucdpukatopa static yxxe paccMoTpeHbl MOAUDUKATO-
pbI, OIpeaessiole J0CTYITHOCTh WIEHOB KJlacCa BHE OOBbSIBIICHUS
knacca (public — oTKpHITHIN, protected — 3aluIleHHBIN, private —
3aKpbIThIN, intermal — BHyTpeHHUi). CTaTyc 3aKpBITOTO AOCTyIMa
MOJIyJaloT BCE YJIEHBI MO0 YMOJYaHUIO, KOTJAa B OOBSIBICHUU MOIM-
¢ukaTop JOCTyHa OTCYTCTBYET.

Kak u mist ctaTudeckux moJieil 111 1moJjieli 00beKTOB MOTYT TpU-
MeHSITbC Moaudukatopsl: readonly — TojbKO 1Sl yTeHMS; volatile —
MOJABEeP>KEH BHELUIHUM BO3JACWCTBUSIM; NeW — IIPUMEHSIETCS TIpU Ha-
cienoBaHuu (cM. TaBy 13).

HekoTropblii onbIT OpUMEHEHUsT OMOJIMOTEYHBIX KJIACCOB y Hac
yXe HMMeeTcsl, MO3TOMY CJSAYIOIIUI MPUMEP MUHU-TIPOTpaMMBI C
JIBYMSI KJlacCaMH, KOTOpbIe OMpeAeaui MPOorpaMMUCT, HE BBI3OBET
3aTPYAHECHUMN.

// 11_01.cs — nons o6beKToB n knacca
using System;
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class Person {
public static int year = 2013; // Tekywnii rog
public int age; // BO3pacTt
public string name; // nms

}

class Program {

static void Main() {
Person who; // ccbiika Ha 06bEKT knacca

who = new Person(); // 0OBEKT knacca
who.name = "FOgxunH"; // nms
who.age = 19; // BO3pacTt

Console.WriteLine("Umsa: {0}, lNog poxaenus: {1},
who.name, Person.year - who.age);

Pe3ynbTaT BBINOJIHEHUS IIPOrPAMMBL;
Umsa: OaxunH, Nog poxaenuns: 1994

Kiacc Person BKIIOWaeT OOHO CTaTHYeCKOe IToJie year (Ceroi-
HSIIITHUIA TOJ) U IBa T0Jisg 00BbeKTOB age (Bo3pacT) U name (ums). B
MeTone Main( ) kiacca Program co3maHa cchlika ¢ muMeHeM who
thma Person u cBSI3aHHBIN ¢ Heil 00beKT. Tak Kak 1ot Kiacca Person
OTKPBITEIE, TO CChITKAa Who MaéT BO3MOXHOCTH ITPUCBAUBATh TTOJISIM
00BbeKTa 3HAYCHUS U TTOJTyJYaTh WX.

BaxkHOI1 0cOGEeHHOCTBIO (3HAUeHWE KOTOPOU B JajbHeHIIeM Oy-
JIeT MI0Ka3aHO, HalpUMep, IIPU CO3IaHNUU CBSI3HBIX CIIMCKOB, cM. §11.5)
SIBJISICTCS] BO3MOKHOCTD OOBSIBUTH B KJIacce TToJIe, MMEIOIee THTT CChIT-
KW Ha 00BEKTHI TOTro Xe Kiacca. Kiacc ¢ Takmm mosieM npuBenéH B
cJIemyIolIeii TTporpaMme:

// 11_02.cs — ccbiika ¢ TUNOM Kjsiacca Kak rnosie o6bekra
using System;
class A
{
public int a = 2;
public int b = 3;
public A memb; // ccbinika Ha 06beKT knacca A
}
class Program

{
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static void Main()

{
A one = new A();
one.a = 12;
one.b = one.a / one.b;
Console.WriteLine("one.a={0}", one.a);
Console.WriteLine("one.b={0}", one.b);
A two = new A();
two.memb = one;
Console.WriteLine("two.memb.a={0}", two.memb.a);
Console.WriteLine("two.memb.b={0}", two.memb.b);

PesynbTar BBITTOTHEHUS TTPOTPaMMBbI:

one.a=12
one.b=4
two.memb.a=12
two.memb.b=4

B xiacce A gexkiapupoBaHO U IO YMOJTYaHUIO MHUIIUATU3UPOBa-
Ho 3HaueHueM null mose memb — ccbuika Tina A. B metone Main( )
oIpene/ieHbl IBE CChIIKM Ha 00bEeKThI Kjlacca A M aCCOLIMMPOBAHHbIE
¢ HUMU 00beKTHI. I1osiM one.a v one.b SIBHO IIPUCBOEHBI 3HAYECHMSI.
ITono two.memb IpUCBOEHO 3HAYEHHUE CCHUIKM One M TeM CaMbIM
nose two.memb «HAaCTPOEHO» Ha OOBEKT, aipPeCyeMblil CCHUIKOI one.
KBanuduuupoBaHHble UMeHa two.memb.a u two.memb.b mo3BoJsi-
IOT MOJYYUTh HMOJHBINA JOCTYN K MOJISIM one.a 1 one.b. DTo moaTBep-
KIAIOT pe3yJbTaThl BHIOJIHEHUS TPOTPAMMBI.

Cchulka Ha O0BEKT Kjlacca MOXET ObITh OObsSIBJI€HA KaK CTaTH-
yecKoe MoJie 3Toro xe kjacca. Cienytoliias mporpaMmma WLITIOCTPU-
pYET 3Ty BO3MOXHOCTb.

// 11_03.cs — crarndyeckoe nosie ¢ TUNOM Kinacca
using System;
class A
{
public int a = 2;
public int b = 3;
static public A smemb; // ccbinika Ha 06beKT knacca A
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class Program

{

static void Main()

{
A two = new A();
A.smemb = two;
Console.WriteLine("A.smemb.a={0}", A.smemb.a);
Console.WriteLine("A.smemb.b={0}", A.smemb.b);

}

PG3YJ'[I)TaT BBITTOJTHCHUA ITPOrpaMMbl:

A.smemb.a=2
A.smemb.b=3

IIporpamMmMa odeHb MOX0Xa Ha TPEABIAYIIYIO — OTIMYME 3aKITIO-
yaeTcs B TOM, UTO IToJIe smemb cTaTmdecKoe, ITO3TOMY IJIsT obparile-
HUI UCIIOB3YIOTCST KBATU(UIIMPOBAHHBIE UMEHA C TIPE(UKCOM «A.».

11.3. O6bABNEeHUsA MeTo40B 00OBLEKTOB

OnpeneneHre MeToAa BKIIIOUAET ABE YACTU:

3arosioBok_mertoga
Tesio_meroaga

HocratouHo ob01mmii ¢popMar 3arojgoBka MeToIa:

Mo,zmqu(a1'opbl_MeTo,1.1aopf
TUN_BO3BpaljaemMoro_3Ha4eHuss UMsi_MmeTtoaa
(cneum;bukauuﬂ_napameTposopt)

B xauecTBe MoaM(pUKATOPOB METOIa UCHOIb3YIOTCSI:

static — BBOAMT WjieH KJacca (a He 00beKTa);

public, protected, internal, private — MonucuKaTOpHI TOCTYMA;

virtual — BUPTyaabHbIiA METOM, KOTOPBIA MOXET OBITh TIepeornpe-
JleJIeH TIpU HacJieJOBaHUY;

new — METOJ INepeornpeaessieT OMHOMMEHHBIM MeTon 0a30BOro
KJacca;

sealed — MeTon 3alIMIIEH OT MEPEONPEACIICHMS;

override —MeTo[ nepeornpeaeseT BUPTyalbHbIiA MeTOA 6a30BOTO
KJacca;
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abstract — BUpTyanbHbIIA MeTON 0€3 pean3aliuu;

extern — MeTOJl, KOTOPBIi pealu30BaH BHE Kjacca U, 3a4acTylo,
Ha S3bIKe, OTANYHOM OT C#.

BoJbIIMHCTBO 13 MOAM(MUKATOPOB METOIOB HaM IIOHAIOOSTCS
MO3IHee, HO YK€ PaCCMOTPEHHBIMU MOAUGHUKATOPAMH TOCTYIIA, MBI
OyzmeM aKTUBHO ITOJIB30BAaThCA yKe ceiyac.

B onpeneneHn ogHOTO MeTOIa MOTYT IIPHUCYTCTBOBATh HECKOJIBKO
MOIM(PUKATOPOB, KOTOPHIE B 3TOM CJIyJae OTAEISIOTCS APYT OT Apyra
npob6enamu. Mbl yKe NCTIOb30BAJIM METOIbI C MOAM(UKATOPOM static.
DTa maBa MocBsllIeHa METOAAM OOBbEKTOB, B OOBSIBIIEHUSIX KOTOPBIX
MmoaudukaTop static oTcyTcTByeT. B oTiiMume oT METOHOB KJIACCOB
MX Ha3bIBAIOT HECTATUYECKUMU METOMAMMU.

B nexnapauuio merona MoaMUKaTOPbl MOTYT BXOIUThb TOJBKO B
JMONYCTUMBIX coueTaHusix. [IpaBuia onpeaessitoiiye, Kakue Moaudu-
KaTOPBI MOTYT, a KaKre He MOTYT COBMECTHO MCIIOJIb30BaThCS B IEKIIa-
pauuu ogHoro Merona, Crangapt C# dopMynupyeT TaKuM 00pa3oM.

* B nmexknapauuio MOXeT BXOAUTb TOJbKO OIWH MoAU(UKATOP
JOCTyTIA.

* Hu onuH MoaudukaTop He MOXET MOSIBUThCSI B AeKaapaluu
0oJiee OgHOIO pasa.

e [exmnapains MOXeT BKJIIOYATh TOJBKO OAWH M3 MOAU(UKATO-
poB static, virtual, sealed, override.

o [exmnmapains MOXeT BKJIIOYATh TOJBKO OAWH M3 MOAU(UKATO-
poB new U override.

» Jlexnapauus, coaepxaluas moaudukatop abstract, He MoxeT
BKJIIOYATb HU OJJHOTO U3 CJIEAYIOIIMX MOAU(DUKATOPOB: static, virtual,
sealed, extern.

* Ecnu nexnapaums BkiatouaeT MoaucuKaTop private, To oHa He
MOXET BKJIOYaTb HU OJWH M3 MoaudukatopoB virtual, override,
abstract.

» Ecnu gexnapauus conepxut moaudukatop sealed, To oHa Tak-
XK€ BKJIIoYaeT Moavdukarop override.

e Eciau mexnapauus IpencTaBisieT cCOOOH SIBHYIO pean3aliuio
yjeHa uHTepdeiica (MHTepdelicaM mocBslleHa aBa 14), To aekna-
paius He J0JDKHA BKIII0YAaTh HUKAKUX MOAU(PUKATOPOB KPOME, BO3-
MOXHO, MonuduUKaTop extern.

B xadecTBe THIa BO3BpaIlaeMOro 3HAYEHUST METOIA yKa3bIBaeT-
¢ JIMOO KOHKPETHBIM TUIT (3HAUE€HUS JIMOO CChUIKM) Wian void —
OTCYTCTBME KaKOIO JIM0O 3HAYEHMUSI.
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B xauecTBe MMEH METOAOB MCIOIb3YIOT UACHTU(DUKATOPHI.

Crneuudukanus mapameTpoB MOXeT OTCYTCTBOBaTh, HO €CJIM OHA
€CTb, TO COAEPXKUT crielrduKaluy Bcex napameTpoB Merona. Cre-
nudUKaIy IMapaMeTpoB MBI yXe paccMoTpean. OTMETUM, YTO TP
OTCYTCTBUH MapaMeTPOB UX CIIeIM(UKAIIUA HET, HO KPYTJIble CKOO-
K1 00s13aTEJIbHBIL.

Teno memoda 310 640K — TOCAEAOBATEILHOCTD OIEPATOPOB, 3aK-
JIloueHHas1 B QUrypHble CKOOKM, MO0 nycmoti onepamop, 0603Haya-
€MBbIii TOJIBKO OTIEJIbHBIM CUMBOJIOM TOUYKa € 3arsToi. [1ycroii one-
paTop B KauyecTBe Teja MCIIOJb3YeTCS TOJBKO IJISI METOIOB C
monupukatopamu abstract u extern.

Cpa3y ke OTMETHM, UTO B BBHIpAXXCHMSIX U OllepaTopax Tejaa He-
CTaTMUYECKOr0 METOa MOTYT MCIIOJb30BaThCsl HEMOCPEACTBEHHbIE
obOpaieHust (6e3 kBamudbUKAUIMKW MMEH) K MEPEeMEHHBIM MoJieil U
METOoJaM TOTrO Xe Kjlacca, KOTOPOMY NMPUHAIJIEXXUT METO.

11.4. NMpumep Kknacca n ero o6 LEKTOB

IIpuBenem nprumep oObsIBIEHUS KIacca U OCOOEHHOCTE pabOThI
C €ro 00bEeKTaMU, PAaCCMOTPEB, CAEAYIOLIYIO 3a4ayy.

B TexHuKe IIMPOKO pacIipocTpaHebl pa3HOOOpa3Hble LU(pPOBLIE
CYETYMKU, ITOCTPOCHHBIE 10 «KOJIbLIEBOW» cxeMe. B KaxkoM M3 HUX
3aJaHO TIpeAebHOe 3HAYEHHE, 0 TOCTMKEHUIO KOTOPOTO CYCTUUK
«cOpachIBaeTCs» B HadaJbHOE COCTOsSIHME. TaK OOBIYHO YCTPOEHBI
CYETUYMKHU KUJIoMeTpaxa (mpobera) B aBTOMOOWJISIX, CUETUYUKU TO-
TpeOJIeHUs BOABI, 3JIeKTpo3Hepruu u T.11. Onpenenuts Kiace Counter,
00BEKT KOTOPOTO MOJECIMPYET paboTy KOJbIIEBOTO cyeTyrKa. B Kiacce
IeKIapupoBaTh cratmdeckoe moje maxCount s MpeacTaBiIeHUS
NpeaeIbHOro 3HAaYeHUS, TOMyCTUMOTO 151 MOKa3aHWM CYETYMKOB —
00beKTOB Kjacca. Tekylllee moKa3aHWe KOHKPETHOTO cyeTyurKa Oy-
JIET TIPEICTABIISTD LIEJIOYUCIEHHOE TT0JIe 00beKTa (HECTaTUYECKOE T10JIe
KJjlacca) ¢ uMeHeM count. B kiiacce onpeaenuts: MeTon increment()
ISl yBEeNIMYeHUs] Ha 1 TeKyllero IMmokKa3aHus CUeTYMKa, METOH
getCount() Ayst CYUTBIBAHUS TEKYIlero nokasaHusi u meton display()
IUISI BBIBOZIAa MH(MOPMAIIMK O COCTOSTHUY M BO3MOXKHOCTSX CYETUMKA.

OnuH U3 BO3MOXHBIX BapHaHTOB OIpeAesIeHUs] TaKOro Kiacca
(nmporpamma 11_04.cs):

// 11_04.cs — knacc "kosibLueBoii cHeTYnk”
using System;
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class Counter // Knacc "konbueBoii c4eT4ynk”
{ // BakpsbiTbie nons:
static int maxCount = 100000; // npoaenbHoe 3Ha4YeHue
int count; // TekyLljee rmoka3aHuve
// MeTton - npupalwjeHne rnokasaHvs:
public void increment() {
count += 1;
if (count >= maxCount) count = O;
}
// MeTon Ans nony4yeHns: TeKyLero rnoka3aHus:
public int getCount() { return count; }
// Meton ans BbiBOAa cBegeHuii o cyeTynke (06 ob6bekre):
public void display() {
Console.WriteLine("Reading: {0,-8} maxCount: {1,-8}",
count, maxCount);
}

B ob6baBienun noseit static int maxCount u int count; monudu-
KaTophl AOCTYMA HE UCMOJb30BaHbl, U MO YMOJYAHUIO TTIEPEMEHHbBIC
maxCount 1 count 3aKpbITBI IJISI TOCTyNa U3BHE (MMEIOT CTaTyC I0-
cryna private). Crarndeckoe mnoje maxCount MHULIUAIU3UPYETCS
gHayeHueM 100000. ITpu co3maHuy Kaxaoro oObeKTa Kjacca MHU-
LIMaJU3UpyeTcs MoJjie count KOHKpeTHoro oobekra. Eciau mHunma-
JIN3aTOp TIEPEMEHHOM TOJIST OTCYTCTBYET, TO, KaK MBI 3HaeM, BBITIOJI-
HsIeTCSl ee MHMLMaIM3allvsl YMOJTYMBaeMbiM 3HaueHueM. B Haiem
mpuMepe TepeMeHHasl count TIpU CO3TaHMU O00BEKTa MHUIIHATN3H-
pyeTcs 1ieJIOYMCIeHHbIM 3HaYeHueM O.

B xiacce sBHO ormpezesieHbl 1Ba HECTaTUYECKUX OTKPBITHIX (MIMe-
IOIIUX cTaTyc mocTyma public) Metona.

MerTton ¢ 3arojioBKOM

public void increment()

IIPY KaXIOM OOpallleHUHM K HeMY YBeJMYMBaeT Ha 1 3HaUeHME TTOKa-
3aHus (T0JIsI count), IpeacTaBiasieMoro oobekToM Kiacca Counter. Y
MeToa IyCTOM CIIMCOK MMapaMeTPOB M METOI HUYETO He BO3BpAIlaeT
B TOUKY BbI3oBa. OOpaTrTe BHUMAaHUE, YTO B TeJie METOAA UBMEHSIET-
cs1 3aKPBITHIN YieH Kjacca (moje count). To ecTh MeTOI Hemocpea-
CTBEHHO 00pallaeTcsl K epeMeHHOM 3aKphITOro MoJisi, U 3TO HE Tpe-
OyeT yTOYHEeHUSI UMEHU 3TOTO ITOJIS.
Merton ¢ 3aroJioBKOM

public void display()
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OCYILIECTBIISIET BHIBOMA CBEICHUM O TEKYIeM IMOKa3aHUM CYETUYMKA,
npeacTaBisieMoro 00bekKToM kiacca Counter U MpeaeJbHOM 3Haye-
Huu maxCount, KOTOPOE y>Ke He MOXKET MpPeacTaBIsITh 00bEKT Kiac-
ca. MeTonm OTKpPBITHIM, HUYETO HE BO3BpAIllacT B TOYKY BHI30Ba U
WMeEeT MYCTOW CIMMCOK MapaMeTpoB. B Tesne MeToma BBINOJIHSIOTCS
o0pallleHUs K 3aKpbITHIM ToJisiM count 1 maxCount, 3HaYEHUS KO-
TOPBIX BBIBOISATCS Ha KOHCOJb.

YToObI MPUBECTU MPUMEDP CO3JAHUS U UCMOJb30BaHUSI OOBEKTOB
kiacca Counter, HamOMHUM cienywoulee. Kiacc sBaseTcss TUIIOM
CCBIJIOK, TO €CTh IEpEMEHHAsI C TUIIOM II0JIb30BaTEILCKOTO Kjlacca
MpeacTaBiisieT cobOi Bcero-HaBCero CChUIKY Ha 00beKT Kiacca. Ipu
CO3IaHUU TNEepPEeMEHHON KJlacca, el COOTBETCTBYIOIIMI OOBEKT MO-
KT ellle He CYILeCTBOBaTh, WM 3Ta MIepeMeHHas ellle He CBA3aHa HU
C KakuM oObekToM. [ co3maHusi o0beKTa Kjlacca MCIOJIb3yeTcCsl
BbIpaXE€HUE ¢ ornepalreil new, rae B KauecTBe onepaHna — obopala-
HHUE K KOHCTPYKTOPY OOBEKTOB Kjlacca.

BosHukaet Bompoc, a Kak e ObIThb, €c/id B HalleM Kiacce Counter
HET SIBHOTO onpeneaeHus KoHcTpykTopa? B sisbike C# mpuHSTO, YTO
MPU OTCYTCTBUM KOHCTPYKTOpA B IeKJIapallMy Kjiacca, B 3TOT KJIacc
KOMMOUJISITOP aBTOMATUYECKW BCTPAMBAET OTKPBITBbIA KOHCTPYKTOD
YMOJIYaHUSI, TO €CTb KOHCTPYKTOP, NpU 0OpallleHUH K KOTOPOMY He
TpeOyeTcsl 3agaBaTh apryMeHThl. B cieaylolleii mporpaMme omnpeae-
JsoTest cebliku ¢l u ¢2 tuna Counter U CO3al0TCSl CBSI3aHHbIE C
HUMU 00bekThl. K 00BbeKTaM MOCPEJACTBOM CCBUJIOK MPUMEHSIOTCS
HecTaTudyeckre MeTonsl Kiacca Counter.

static void Main( ) {

Counter c1 = new Counter( ); // KOHCTPYKTOP yMON4YaHUs
Counter c2 = new Counter( );
c1.display( );
Console.WriteLine("c1.ToString( ): " + c1.ToString( ));
Console.WriteLine("c1.GetType( ): " + c1.GetType( ));
for(int i = 0; i < 150000; i++) {

cl.increment( );

if (i % 10 == 0) c2.increment( );

}
Console.WriteLine("c1.getCount() = " + c1.getCount( ));
c2.display( );
}
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JJ1st KpaTKOCTU 3[eCh TOJIbKO TeKCT pyHKuuu Main( ). Ilpenmno-
JaraeTrcs, 4to M ompeneneHue kiaacca Counter u pyHkuusa Main()
MIPUHAIIEXAT OMHOMY IIPOCTPAHCTBY MMEH.

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

Reading: O maxCount: 100000
c1.ToString( ): Counter

c1.GetType( ): Counter
c1.getCount( ) = 50000

Reading: 15000 maxCount: 100000

B tene dynkuuu Main( ) onepatop Counter ¢l = new Counter();
00BsBIIsIET TIepeMeHHYI0 ¢l — cchuiky Tuma Counter. BoipaxkeHue ¢
ornepaluell new IpeacraBiseT coboil obpallleHue K KOHCTPYKTOPY
YMOJTYaHMSI, HESIBHO BKJIIIOUEHHOMY KOMITWJISITOPOM B Kitacc Counter.
Tem cambIM co3aaH 006beKT Kilacca Counter ¥ ¢ HUM CBsSI3aHa CChUIKA
cl. AHaJIOTUYHO OIpeAesIsIeTCs] BTOPO OOBEKT U CBSI3aHHAsI ¢ HUM
cchliKa c2.

Omnepatop cl.display(); — 3T0 oOpallleHHMe K HECTaTUYECKOMY
merony display(), KOTOpBIil BbI3bIBAETCS IJisI 00OpabOTKM OOBEKTa,
CBSI3aHHOTO CO CChUIKOH cl. B pesynbrare BHIMOJHEHMSI METOJA HA
KOHCOJTb BBIBOAUTCS CTPOKA, MPEACTABJISIONIAs 3HAYSHUS 1011 O0bEK-
Ta 1 ctatuyeckoro nosst maxCount:

Reading: O maxCount: 100000

Bun npencrtaBieHusi omnpeneisier dopmaTtHas CTpokKa MeToza
Console.WriteLine( ), Bei3biBaeMoro B Tene metona display( ). Tak
KakK MpHU CO3MaHUU O0BEKTAa UCIOJIb30BaH KOHCTPYKTODP YMOJYAHUS
Counter(), To nepeMeHHbIe (10JIs1) 00BEKTa MOJYYUIN 3HAUYEHUs 3a
cueT ux nHunmanuzauuu (count=0 u maxCount=100000).

Crenyouiue nBa oreparopa Meroga Main( ) WUTIOCTPUPYIOT IIpU-
MEHUMOCTb K 00bEKTaM BBEIEHHOI'O MPOTrpaMMHUCTOM-ITI0JIb30BaTe-
JeM kiacca Counter, METOJOB, YHACJeAOBAHHbBIX 9TUM KJIacCCOM OT
kjacca object. Kak Mbl yxXe ropopwin, Kiacc object siBisieTcsl mep-
BUYHBIM 0a30BBIM KJIAaCCOM BceX KiaccoB Iporpamm Ha C#. I1pume-
HSeMble K OOBEKTaM IT0JIb30BaTeNbcKoro Kiacca Counter MeTOIBI
ToString( ) u GetType( ) MO3BOJISIOT IOJYYUTh UMSI 3TOIO KJlacca.

B nukiie ¢ 3aronoskowm for (int i = 0; i < 150000; i++) BbITIOIHSI-
I0TCs oOpalleHus K Meroay incrementM() aj1s1 1Byx 0ObeKTOB KJlac-
ca, agpecyeMbIx ccbuikamu cl u ¢2. 1151 mepBOro M3 HUX BbIMOJTHSI-
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erca 150000 oOpaieHuii, mis BToporo — B 10 pa3 meHblie. Meton
MPU KaXKIOM 00pallleHUM YBEJIUYUBAET TeKylllee 3HaUeHNE CUeTUYUKa
Ha 1, HO «clieauT» 3a nepenosHeHueM. IToae 99999 obpaieHuit cueT-
YMK, CBSI3aHHBIN CO CChUIKOM ¢l OyaeT oOHyneH. IlpuBeneHHbIEe pe-
3yJIbTaThl WUTIOCTPUPYIOT U3MEHEHUST OOBbEKTOB.

IIpexne yeMm 3aBepIIUTH MOSICHEHUSI OCOOEHHOCTE! OIlpeeIeH-
HOro HaMH KJjlacca XU BO3MOXKHOCTEI pabOTHI ¢ €ro 00beKTaMU, OT-
METHM, 4TO B (pyHKUUM Main() KCIOJb3YIOTCS TOJBKO OTKPBITHIE
metonnl kinacca Counter. B o0bsBiIeHMsIX MeTodoB increment(),
getCount() u display() ssBHO Mcnoab3oBaH moaudukaTop public.
KonctpykTop ymonuanus Counter() co3mgaeTcsi KOMIWISITOPOM aB-
TOMaTUYECKM KaK OTKpPBIThbIi. UMEHHO Ha3BaHHbBIE YEThIPE METONA
kiracca Counter ¢popMHUPYIOT €ro BHEITHMI MHTepderic. OOpalieHus
K 3aKpbIThIM IOJSIM Kjacca HEBO3MOXHBI. EciM mombiTaTbcsl MC-
MOJIb30BaTh BHE Kjlacca, HalpuMep, TaKoi oreparop:

Console.Write ("count = {0 }", c1.count);

TO KOMITWJISITOP COOOIIUT 00 OLIMOKe:

Error 1 ICounter.countl is inaccessible due to its protection level

11.5. Ccbinka this

Hecratnyeckue MeToabl Kjacca OTIMYAIOTCS OT CTaTUYECKUX
HaJnyMeM B MepBbIX ccbUlku this. DTa cchuika MO3BOJISIET HECTATH-
YECKOMY METONY «Yy3HaTb», IJISI KaKOTrO OOBEKTa METOH BBI3BAH M
BBITMOJIHSIETCS B JAHHBIA KOHKPETHBIA MOMEHT. 3HAYEHUEM CChUIKM
this sBisieTcs ccblika Ha TOT 00beKT, 00paboTKa KOTOPOro BBIMOJI-
HsaeTcd. Ccpuiky this Henb3sd U HET HEOOXOAUMOCTH ONPEAEATh —
OHa BCerja aBTOMATMYECKU BKJIIOYEHA B KaXIbliA HeCTaTMYECKUIA
METOJ KJIacca 1 OHA CBsI3aHa C TeM OOBEKTOM, JJISI KOTOPOTO METO.
BbI3bIBaeTcd. MMHOrma cchuiKy this Ha3bIBalOT NOMOJIHUTENLHBIM Ta-
paMeTpOM HECTaTUYeCKOro MeToaa. DTOT NapaMeTp MpeacTaBisieT B
METOJIe BBI3BaBIINI er0 00beKT. MOXHO Ha3BaTh CJACAYIOLINE YEThHI-
pe Buaa BO3MOXHBIX TpUMeHeHUI ccbuiku this.

1. Ansa uzbexanusi KOHGAMKTa UMEH MEXAY MapameTpamMu Me-
TOJAa W 4JieHaMu OObeKTa.

2. JI1a opraHu3aliiy CBsI3ell MeXay 00ObeKTaMM OJHOI0 KJjacca.
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3. Jlns obpaleHus: U3 OJHOIO KOHCTPYKTOpa Kjlacca K IpyroMy
KOHCTPYKTOPY TOTO Xe Kjlacca.

4. Ing onpeneiaeHus: paciuupsooliero meroma (cm. [13] — cTp.
1360; [1]; [8]; [11]).

ITponeMoHCTpUpyeM MepBbie 1Be Ha3BaHHBIC BO3MOXHOCTH TIPH-
MeHeHMs cchliku this Ha cienylolleM npuMepe.

Omnpenenum kiacc Link, 00beKTBE KOTOPOI0 MOXKHO OObEAUHSITh
B LIETIOYKY — B OMHOCBS3HBIN criicoK. Hauaso crvcka, To eCTh CChUIKY
Ha TIepBBIil 00BEKT, BKIIOUEHHBIN B CITMCOK, MIPEICTABUM CTaTHUYeC-
KMM ToJieM Kiacca (static Link beg). Korma crimcok myct 3HaueHUeM
beg 6ynet null.

ITporpaMmma ¢ yKa3zaHHBIM KJIaCCOM:

// 11_05.cs — this n cBsA3HbI crnncok
using System;
class Link
{
static Link beg;
Link next;
int numb;
public void add(int numb)
{
this.numb = numb;
if (beg == null) // cnucok nyct
{ beg = this; return; }
Link temp = beg;
while (temp.next != null)
temp = temp.next;
temp.next = this;
}
static public void display()
{
Link temp = beg;
while (temp != null)
{
Console.Write(temp.numb + " );
temp = temp.next;
}

Console.WriteLine();
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class Program

{

static void Main()

{
Link a = new Link(), b = new Link(), ¢ = new Link();
a.add(7);
b.add(-4);
c.add(0);
Link.display();

Pe3ynbrar BHINIOJHEHUS IIPOTPAMMBL:
7-40

Hecratnyeckumu mossiMu Kjtacca sgBisiioTcs int numb m Link
next. [1epBoe moJjie Hy>KHO HaM TOJIBKO TSI MILTIOCTPAIINN, 3HAYCHH -
€M BTOPOTO MOJISI GyIeT CChIIKA Ha CIEAYIOIINiA 00BEKT, ITOXKITIO-
YEHHBIN K CIHCKY BCIle 3a paccMaTpuBaeMbIM. [1ocaemoBaTe TbHOCTh
¢dopMmupoBaHus crycka n3 o0beKTOB Kiiacca Link MOXHO moka3aThb
Ha pHUCYHKE.

lyctovi cnincok:  beg=null

numb  next

1 a51eMeHT: beg 7 null
numb next numb  next
2 anemeHTa: beg — 7 > -4 null

Puc. 11.1. ®opmupoBaHMe CricKa 0OBEKTOB

st co3paHust 00beKTOB Kiacca Link B ITporpamMMe MCIIOJIb30BaH
KOHCTPYKTOp 0€3 mapaMeTpoB, KOTOPbIA aBTOMaTUYECKU BCTpauBa-
€TCs B KJ1acC, KOT/la B HEM HET SIBHO OIpPeeEHHBIX KOHCTPYKTOPOB.

st «IoAKII0UeHUsI» 00BbeKTa K CIIMCKY BBEIEH HeCTaTUYEeCKUIA
OTKPBITBIA METOL
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public void add(int numb)
{
this.numb = numb;
if (beg == null) // cnucok nyct
{ beg = this; return; }
Link temp = beg;
while (temp.next != null)
temp = temp.next;
temp.next = this;

}

OcoOGeHHOCTh METOJa — MMS €ro MapaMmeTpa COBITaJaeT ¢ UMe-
HeM nossg kiacca. ITonHoe (kBanuduuupoBaHHoe) uMs this.numb
OTHOCUTCSI TOJIBKO K IOJI0 o0bekTa. IlepBoe meiicTBue MeToma —
npucBarBaHue oo this.numb 3HaueHUs1 mapaMeTpa c TeM Xe UMe-
HeM. ITpumeHeHue cebliku this mo3BossieT oTIMYaTh MoJie 00beKTa,
IJ1st KoToporo BbizBaH MeTof add(), oT ofHOMMEHHOTO MapaMeTpa.

ITo ymonuanuio cratuueckoe moje Link beg u HecraTuueckoe
nosie Link next nunnumnanusupyrorcs 3HaueHusimu null. TToka crincok
MyCT ToJie beg coxpaHsieT 3To nmycroe 3HaueHue. [lomto beg mpucsa-
MBAeTCs CChUIKA Ha MepBbIM 00beKT Kiacca Link, mis koroporo 0y-
net BbI3BaH MeTon add(). Ecau B cnicke yxe ecTh 3J1eMeHThI (00BEKThI
kiacca Link), To co3maércs nokanbHas nepemeHHas Link temp, nHu-
LIMaJIM3MpPOBaHHAas 3HaYEHUEM CChUIKM beg. [lanee B uuKie nepeou-
paroTcs Bce JIEMEHTHI CITCKA ToKa He OymeT HaliIeH 3JeMEeHT, KO-
TOPOMY HMKakKol 00BEeKT He MoakawouéH. Ero moiswo, goctynm K
KOTOPOMY O0ecIieurBaeT KBIMMUIIMPOBAHHOE UMs temp.next, mpu-
CBauBaeTCs 3HaUYeHUE CChUIKM this, T.e. cchlika Ha ouepenHON OObEeKT
knacca Link, nns Kkotoporo Bei3BaH Meton add().

7151 mocyieqoBaTe IbHOTO Iepedopa 3JIeMEHTOB CITMCKA 1 BBIBOIA
3HAUEHUI MoJjield numb omnpeaenéH CTaTUYECKU METO/;

static public void display()
{

Link temp = beg;

while (temp != null)

{
Console.Write(temp.numb+" *);
temp = temp.next;

}

Console.WriteLine();
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B Tene Meroma MK, B KOTOPOM JIOKaJIbHAs TepeMeHHas temp
(cchuika Ha 00beKTHI Ki1acca Link) mociaenoBaTenbHO aapecyeT 00beK-
THI CIICKA, HAYMHAsSI ¢ TOTO, KOTOPBIN aCCOLMMPOBAH CO CTaTUYeC-
KOIi mepeMeHHOM beg.

st uimrocTpaliui Bo3MOXKHoCTe# knacca Link B kitacce Program
omnpeneaeH meton Main():

static void Main()

{
Link a = new Link(), b = new Link(), ¢ = new Link();
a.add(7);
b.add(-4);
c.add(0);
Link.display();
}

Ecnu B Kitacce ompeneaeHbl HECKOJIBKO HECTATHIECKUX KOHCT-
PYKTOpPOB, TO 3a4acTyl0 YIOOHO M3 OIHOTO KOHCTpyKTopa ob6pa-
1IAThCS K IPYromMy. DTY BO3MOXHOCTh, KaK OTMEUYEHO paHee, obec-
nevynBaeT NpuMeHeHe cchbUiky this. I[Tepem TeM, Kak paccMOTpeTh
3Ty poJb cayxkeOHoro cioBa this, paccMoTpuM HecTaTHUYeCKME KOH-
CTPYKTOPHL.

11.6. KoHCTpyKTOpbI 06BLEKTOB Knacca

HenoctaTok paccMoTpeHHBIX Bhille Kiacca Counter U Kiacca
Link — HEeBO3MOXHOCTb OIpPeAcsITh OObEKThI, HavyajbHbIE 3HAYE-
HUS TI0JIel KOTOPBIX 3a1al0TCS BHE 00bsIBIeHUs Kitacca. KoHCTpyK-
TOp YMOJYaHMS YMEET CO3IaBaTh TOJIbKO OOBEKTHI CO 3HAUYCHUSIMM
noJieid, onpeaeaeHHbIMU UHUIIManu3auueit. [Ipu cozganuu naodoro
obbekTa Kitacca Real mone m paBHo 8.0 u mojre p paBHo 0. HyxHbie
MPOrpaMMUCTY HadyajlbHblEe 3HAUCHUS TOJIEH co3AaBaeMOro o0beKTa
MOXHO OTIPENEeNIATh C TIOMOIIBIO IBHO OOBSIBICHHOTO B KJlacce KOH-
CTPYKTOpA.

KoHcTpykTOp 00BbEKTOB (MHAYE 3K3eMILISIPOB) Kjacca — 3TO Me-
TOM KJlacca, B KOTOPOM peajau30BaHbl BCE NEUCTBUSI, HEOOXOAUMBIE
IUISI MHULIMAIM3alu o0bekTa Kilacca Mpu ero co3gaHuu. s npo-
CTOTBI BBIpaKEHUE «KOHCTPYKTOP OOBEKTOB (MHAYE K3EMILISIPOB)
KJ1acca» OOBIYHO COKPAIIAIOT M TOBOPST IPOCTO O KOHCTPYKTOpPE.
(O0paTuTe BHUMaHKE, YTO 3TOT TEPMUH HE IIPUMEHSIIOT K CTaTu4ec-
KOMY KOHCTPYKTOPY.)
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BHeniHe 11000ii KOHCTPYKTOP — 3TO METOJ Kj1acca, UMsI KOTOPO-
ro BCeraa COBITafaeT ¢ MMEeHeM caMoro kiacca. ®opMart oObsSIBICHUS
KOHCTPYKTOpAa:

mMmoangukaTopbl_KOHCTPYKTOPA
MUMSI_KOHCTPYKTOpa
(cneuyndukauns_napameTpos opt)
WHULNannN3aTop_KOHCTPYKTOpa
TEJI0O_KOHCTPYKTOpa

opt

opt

Hmsa koncmpykmopa — UMSI IMEHHO TOTO KJlacca, KOTOPOMY KOH-
CTPYKTOP MPUHAIICKHNT, TIPYTUX UIMEH Y KOHCTPYKTOPa HE MOXKET OBITh.

O6paTuTe BHUMAaHUE, YTO Y KOHCTPYKTOPA OTCYTCTBYET THUII BO3-
BpalllaeMOro 3HaUeHUsI, AaXe TUII void B KauecTBe TUIIa BO3Bpalllae-
MOTO 3HaueHUs IS KOHCTPYKTOpa HEJOMYyCTUM.

B xauectBe modughuxamopoe koncmpykmopa UCTIONb3YIOTCS:

public, protected, internal, private, extern

IlepBbie yeThlpe MoauduKaTOopa — 3TO0 MOAUGUKATOPHI JOCTY-
na. Mx Ha3zHauyeHue MblI yke paccMoTpenu. O Ha3HaYeHUU Moaupu-
Katopa extern Mbl XK€ YIOMMHAIM B CBSI3U C METOAAMU KJacca.

Crenuukanus napaMeTpoB KOHCTPYKTOpPa MOXET OTCYTCTBO-
BaTh, HO €CJIM OHA €CTh, TO COACPXMT clielnbUKAUM BCeX Mapa-
METPOB KOHCTPYKTOpA.

Teno koncmpykmopa 3T0: TNO0 610K — TIOCIEN0BATEIbHOCTD OIle-
paTopoB, 3aKIOUYeHHas B (PUTYpHBIE CKOOKU; MO0 nycmoll onepa-
mop, 0003HaYaeMbIil TOJBKO OTIEJbHBIM CHMMBOJIOM TOYKA C 3arsi-
toii. IlycToli oneparop B KauecTBEe Teja UCIOJb3YETCSl TOJbKO IS
KOHCTPYKTOPOB ¢ MonudukaTopom extern. Mbl OyneM B KauecTBe
TeJla KOHCTPYKTOpa MCIOJIb30BaTh OJIOK.

HaznaueHue onepaTopoB Tejla KOHCTPYKTOPa — BBITIOJTHUTh UHU-
IIMaIU3alNIo CO3IaBaeMoOro o0beKTa Kiacca.

Hnuyuanuzamop _xoncmpykmopa — 3TO CIEeLIMATbHOE CPENCTBO,
MO3BOJISIIONIEE O BBIIIOJHEHUS ONEepaTOpoB Tejla KOHCTPYKTOpa 00-
paTUTHCS K KOHCTPYKTOpPY 0a30BOro Kjacca WM K APYroMy KOHCT-
PYKTOpY 3TOro e kjacca. s obpalleHus K KOHCTPYKTOpY 6a30BO-
ro KJIacca MCITOJIb3YeTCsI BEIpaXKeHHeE:

: base (cnucox_aprymeHTosopt)

3neck base — cayxKeOHOe CI0BO; HeOOSI3aTeJbHBINA CITMCOK ap-
TYMEHTOB — CIIMCOK BBIpaXXeHWI, COOTBETCTBYIOIIMX ITapaMeTpaM
BBI3EIBAEMOTO KOHCTPYKTOpa 6a30BOTO Kiacca.
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Munumanu3aTop KOHCTPYKTOpPA, BBIIIOJHSIIOIIMK oOpallleHue K
IPYroMy KOHCTPYKTOPY CBOETO Xe Kjacca, BBITJISIAUT Tak:

: this (cnucox_aprymeurosopt)

3nech this — cinyxxeOHOe CI0BO; HeOOsI3aTebHBIN CIIMCOK apTry-
MEHTOB — CIIUCOK BBIPaxk€HUI1, COOTBETCTBYIOLIMX ITapaMeTpaMm JIpy-
roro KOHCTPYKTOpA.

Xots sa3blk C# ¢ mmoMollblo MexaHu3Ma cbopa Mmycopa (garbage
collection) B mocTaToyHO Mepe 3allMIIEH OT TaKUX MpOoOJeM Kak
«yTeuyKa MaMsITu» U «BUCSUME CChUIKW», ogHaKo B C# ocraércs, Ha-
npuMep, 3amaya TIIyOOKOro KOIMPOBAHMUSI M BaXXHBIM BOIIPOCOM B
psie ciydaeB SBIISIETCS NMPUBEACHUE TUIIOB, BBEIEHHBIX I10JIb30Ba-
TEJIbCKUMU KJIaccaMM. 3a4acTyio ISl KBanu(UIIMPOBAHHOTO pelle-
HUSI Ha3BaHHBIX MPOOJEM MOXHO IOJb30BaThCS KOHCTPYKTOpaMu
pa3HbIX BUIOB. B Kijlacce MOTyT OBITh SBHO OOBSIBJICHBI:

- KOHCTPYKTOp yMouaHMsl (KOHCTPYKTOp Oe3 mapaMeTpoB);

- KOHCTPYKTOP KOITMPOBAHMUS;

- KOHCTPYKTOp IPUBEIECHUSI TUIIOB;

- KOHCTPYKTOp OOIlEero BUa.

ITpu oTcyTcTBUM B OOBSIBIEHUM KJlacCa KaKUX Obl TO HU ObLIO
KOHCTPYKTOPOB, KOMITUJISITOP BCTPAMBaET B KJIACC KOHCTPYKTOP YMOJI-
YaHUSI — OTKPBIThIII KOHCTPYKTOP Oe3 mapameTrpoB. Ero posiab — 3a-
JaTh HavaJIbHbIe 3HAUEHMS TIOJIei co3maBaeMOro oObeKTa Kjacca C
MOMOIIbI0 MHUIIMAIN3ATOPOB, MPUCYTCTBYIOLIUX B OOBSBICHUSIX
noJjei, 1ubo mo ymondaHuio. Eciiu aBTOp Kiacca xejaaeT 1o ocobo-
MY UHULMAJIU3UPOBATh MOJISI OOBEKTOB, TMO0 KOHCTPYKTOP YMOJIYa-
HUSI TPOCTO HEOOXOIMM B Kjlacce Hapsiay ¢ ApYTMMU KOHCTPYKTOpa-
MU, — €T0 TpebyeTcs SIBHO BKIIIOYATh B 00BIBIcHMS Kiacca. @opmar
OODBSIBIICHUSI:

class CLASS {
public CLASS() {

oneparopbi_tena_KOHCTPYKTOPa,,,,

KoHCTpyKTOp KONMMPOBaHUS 3TO KOHCTPYKTOP C OIHUM TIapa-
METPOM, TUII KOTOPOI'O — CChLJIKA Ha 00BEKT CBOEro kjacca. Takoii
KOHCTPYKTOpP TI0 YMOJYAaHHUIO HE CO3MaéTcsl, a 3a4acTyl0 HYXKHO B
MporpaMMe UMeTh BO3MOXHOCTb CO3[aTh TOYHYIO KOITHUIO YXKe CYIIe-
cTByOILIETO 00beKTa. [IprcBanBaHue CCHUIKE C TUIIOM Kjlacca 3Haye-
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HUS CCBIJIKM Ha CYLIECTBYIOIIMIA OOBEKT TOTO XK€ Kjlacca KOIMUU O0beK-
Ta He co3Aa€T. [IBe CChUIKM HAUMHAIOT aJpecoBaThb OAWH U TOT Xe€
00bexT. IIpuMephl Takoil CUTyalluM MBI YK€ MPUBOIAMIM, pa30oupas
OTJIMYMS CCBUIOK OT MePEeMEHHBIX C TUIIOM 3HaueHuil. B ciaemytorei
mporpamMMme oOBABJICH KJIacC ¢ KOHCTPYKTOPOM KOTHMPOBAHUSL.

// 11_06.cs KOHCTPYKTOPBbI
using System;
class CL{
public int dom = 6;
public CL() { } // KOHCTPYKTOP YyMOJ4YaHUs
public CL(CL ob) { // KOHCTPYKTOpP KOMUpPOBaHUsI
dom = ob.dom;
}
}
class Program {
static void Main() {
CL one = new CL();
CL two = new CL(one);
two.dom = 5*one.dom;
Console.WriteLine("one.dom="+one.dom+", two.dom="+two.dom);

}

PesynbTaT BBHIITOJHEHNST TPOrPAMMBI:
one.dom=6, two.dom=30

B ximacce CL KoHCTpyKTOp 0€3 mapamMeTpoB O0bSIBIICH SIBHO. J1is
MpOCTOTH TIpuMepa B Kitacce CL Bcero omHO OTKpBITOE TMOJie int
dom. B Metone Main() cchiika one cBsi3aHa ¢ OObEKTOM, MHUIIMA-
JIN3VPOBAHHBIM KOHCTPYKTOPOM 0e3 mapamMeTpoB. OOBEKT, ampecye-
MBI CCBIJTKOH tWO — KOS 00BheKTa one, HO 3TH O0BeKThI He3aBU-
CHMBI, YTO WJUTIOCTPUPYIOT Pe3ybTaThl BHITIOJHEHUS TIPOTPaMMEL.

OcobeHHOCTH 00pallleHN KOHCTPYKTOPOB OAHOTO Kjacca ApYyT
K Ipyry pacMOTPMM Ha IpoMepe Kjacca, 0CoObIM obpa3oM Mpem-
CTaBJISIIOLLErO BellleCTBeHHbIE uncia. B HayuyHol 3anmucu (B Hay4yHOI
HOTAaIlMK) YMCJIO 3alCHIBACTCS B BHIE NMPOM3BEICHUS IBYX UMCEI:
LeJIol cTereHW p uncia 10 1 9ncia m, YIOBJIETBOPSIOIIETO YCIIO-
Buio 1.0 <= m < 10.0. MHorma p Ha3pIBalOT ITOKa3aTejieM, a m —
MaHTHCCOM yncia. TakuM 006pa3oM, 3aIMCh KakIOTO YKCIIa BBITIISI-
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auT Tak: m*10p. (IIpu BeIBOIE 3HAYEHMS YKClIa B HAyYHOI HOTallUU
BO3BEIEHUE B CTENEHb OyaeM 0003HayaThb CUMBOJIOM )

IIpumepsn:

nocrosgHHast Aporaznpo: 6.02486 * 1023 (r*mosnb)-1,

3aps anekTpoHa: -4.80286 * 1010 CI'CD.

OmnpenenuMm Kiacc Real nis mpeacraBieHMs yucel B HayYHOI
HoTaluu. B kinacce onpenenum meton display() ojist BEIBOJa Ha KOH-
COJIb 3HaUeHMsI 00beKTa 1 MeTon incrementM() misl yBeIMYeHUS Ha
1 3HAYeHMsT MAaHTHUCCHI yucia. [1pu 3ToM 3HaUeHMe YKCiIa YBeTUUN-
BaeTcsl, KOHeUyHo, He Ha 1, a Ha 10P. /Ing mMaHTHUCC M MOKazaTtenei
BBeZeM 3aKphIThie Mosisi double m u int p. OnpeneneHue Kiacca Mo-
XKeT ObITh TakuM (mporpamma 11 _07.cs):

using System;

class Real // Knacc yncen B Hay4yHOi HOTaunuun

{ // BakpsbiTble nons:
double m = 8.0; // maHTUCca - IBHass UHULUNaan3auns
int p; // NOPS[AOK - MHULUNaNN3auns rno yMoJsI4aHNIoO
// Meroa - npupawjeHne MaHTUCCHI:
public void incrementM()

{

m+=1;
if (m >= 10)
{
m /= 10;
pt+;

}
}

// MeTton Ansa BeiBOoga 3Ha4yeHus1 yucsia (o6bekrTa):
public void display(string name)
{
string form = name + "\t = {0,8:F5}*10"{1,-3:D2}";
Console.WriteLine(form, m, p);
}
// KoHcTpykTOp obuiero Buga:
public Real(double mi, int pi)
{
m = mi;
p = pi;
reduce();
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// KOHCTPYKTOP NMpuUBEeLEeHNs TUMOB:
public Real(double mi)
: this(mi, 0)
{}
// KOHCTPYKTOP KONMUPOBAHUS:
public Real(Real re)
: this(re.m, re.p)
{}
// KOHCTPYKTOP YMOJIYaHUS:
public Real()
{}
// "BHYTpeHHunIi" Ana knacca Mmeron:
void reduce() // lNpuBeneHne yucsia K KAHOHNYECKOMY BUAY.

double sign = 1; if (m < 0) {sign = -1; m = -m; }
for ; m>=10; m /=10, p +=1) ;

for(; m<1;, m*=10,p -=1);

m *= sign;

Cpenn MeTOIOB KjIacca HaM ceiiyac BaXXHO PAacCMOTPEThb SIBHO
oIpeeIeHHbIe B KJIacCe KOHCTPYKTOPHI.
KoHcTpykTOop 00l11iero BUaa:

public Real(double mi, int pi)
{

m = mi;
p = pi;
reduce();

}

ITapaMeTphl OoIpenesioT 3HaYeHUsT MaHTUCCHI M W MOPSAKa P
co3maBaeMoro o0beKTa Kiacca. B cooTBeTCTBUY ¢ TTpaBHJIaMU 3aIlM-
CHM YHCeJl B HAYYHOH HOTAIlMU JUISI HUX HEOOXOOWMO COOIIOAeHUE
YCIIOBHUSI:

1.0 <=m < 10.0.

Tak kak 3HayeHMe aprymMeHTa mi Ipu oOpallleHUU K KOHCTPYK-
TOPY MOXET HE YAOBJIETBOPSTb 3TOMY YCJIOBUIO, TO B T€Jle KOHCT-
PYKTOpa BbI3bIBAETCS 3aKPBIThIM JJISI BHEIIHUX OOpallleHUH METO.
void reduce(). Ero 3agaua — Hy>XHbIM 00pa3oM mpeoOpa3oBaTh 3HA-
YeHUS MOoJIe m U p.
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KoHcTpykTOp mpuBeneHus TUIIOB:
public Real(double mi) : this(mi, 0) {}

DTO YaCTHBIA ClIyyail KOHCTpYKTOpa OOllero Buaa ¢ OOJHUM Iia-
pametrpoM. B Hallem mpumepe oH opmupyeT o0beKT Kiiacca Real
Mo ogHOMY 3HaueHuto Tumna double, MCTIOIb30BaHHOMY B KauecTBe
aprymeHrta. TeM caMbIM 3TOT KOHCTPYKTOp IO3BOJISIET Mpeobpaszo-
BaThb YMCJIOBOE 3HaueHUEe B 00ObeKT Kilacca Real. B koHcTpykTOpe
NpUMEHEeH WHULMAIN3aTop, colaepxkaliuii odpaiieHue this(mi, 0)
KOHCTPYKTOpY ¢ 3arojioBkoM Real(double mi, int pi). 3HaueHue BTO-
pOro apryMeHTa, OIpenessaioliero 3HadeHue Mo int p, 3a1aHo Hy-
JIEBOI KOHCTAHTOM, YTO COOTBETCTBYET €CTECTBEHHOMY IIJIS MaTeMa-
TUKM cOCOOY 3alMCH BEUIECTBEHHOTO YUCa.

KoHcTykTOp KONMpOBaHMSI:

public Real(Real re) : this(re.m, re.p) { }

ITo3BossieT co3maTh Konuio od0bekTa. Emig paz obpatum BHUMAa-
HUE Ha ero OoTJMYMe OT OTNepaluy MPUCBaUBaHUsI, TPUMEHEHUE KO-
TOPOIl KOMUPYET TOJIbKO 3HAaUEHUE CChUIKM Ha 00beKT. [locie mpu-
CBaMBaHMSI CChUIOK HA OJMH OOBbEKT HAUMHAIOT YKa3bIBaTh HECKOIbKO
nepeMeHHBIX (CChUIOK). Tello KOHCTPYKTOpa KOMUPOBAHMS B HaIlleM
npuMepe He CONepPKUT OoreparopoB. s mpucBauBaHUS 3HAUYCHUM
MOJISIM CO3/1aBaeMOro OOBEKTa MCIOJIB3YeTCS WHUIIMAIN3aTOP KOH-
CTPYKTOpa, coaepxaluii oopaiueHue this(re.m, re.p) K KOHCTPYKTO-
py obuiero Buma. BMecto mHMIIManm3aTopa MOXHO ObUIO OBI TIPU-
CBaMBaTh 3HAUYEHUs MEPEMEHHBIM M U P B TeJie KOHCTPYKTOpA.
(KoHCTpYKTOp KOIMMPOBAHUS 10 YMOJIYAHUIO HE CO3[IaeTCsl.)

KoHcTpykTOop yMoayaHus, T.e. KOHCTPYKTOP 0€3 ImapaMeTpOB:

public Real() {}

OTcyTCcTBUE TapaMeTPOB, OTCYTCTBUE (B JAHHOM IPUMEPE) UHU -
Maan3aTopa KOHCTPYKTOPA U IMYCTOE TeJIO KOHCTPYKTOPA BHI3BIBACT
BOIIPOC. A 3a4eM HYKEH TaKol KOHCTpyKTop? Beab B IpenblayiiemM
BapuaHTe Kjacca Real o0bsIBIeHMSI TAKOIO KOHCTPYKTOpA HE OBLIO.

IIpy HanMuuu SIBHO OMpENeeHHbIX KOHCTPYKTOPOB (XOTSI ObI
OJIHOT0) KOMIIUJISITOP HE BCTpauBaeT B OINpeAeieHUe Kiacca KOHCT-
PYKTOpP C MYCThIM COUCKOM TapameTpoB. IIpu HeoOxoguMocTH Ta-
KO KOHCTPYKTOP HYXKHO OOBSABISITH SIBHO, YTO M caejaHo. KoHCT-
PYKTOP YMOJYaHMS BBHINOJTHSIET WHUIIMAIM3ALMIO TIOJIe Kiacca B
COOTBETCTBMM C TEMH 3HAUYEHUSIMHM, KOTOpBIE YKa3aHbBI B JeKiIapa-



212 Fnasa 11

yu Kacca. OqHaKo, B Tejle KOHCTPYKTOPA YMOTYaHUS TIOJISIM O0BeK-
Ta MOXHO OBUIO OBl IIPUCBOUTL U JAPYTUE 3HAYEHUS.

[IpuMmep mpUMeHEeHUST KOHCTPYKTOPOB Kiacca (IIporpaMma
11_07.cs):

static void Main()
{

// KoHcTpykTOop obwero Buga:

Real number = new Real(303.0, 1);
number.display("number”);

// KoHCcTp. npuBeaeHust Tunos:

Real number1 = new Real(0.000321);
number1.display("number1”);

// KoHCcTpyKTOp KONUpOBaHus:

Real numCopy = new Real(number);
number1 = number; // npucBanBaHNe CCblJIOK
number.incrementM(); // u3meHeHune obbekrTa
number.display("number”);
number1.display("number1”);
numCopy.display("numCopy”); // konus

// KOHCTpPYKTOpP YMON4YaHus:

Real numb = new Real();
numb.display(«numb»);

}

PesynbTar BBITTOTHEHUS ITPOTPaMMBbI:

number = 3,03000 * 10703
number1 = 3,21000 * 10"-04
number = 4,03000 * 10703
number1 = 4,03000 * 10703
numCopy = 3,03000 * 10703
numb = 8,00000 * 10700

11.7. QecTpyKTOpbI U (hMHANU3aTopbI

JlecTpyKTOp — 3TO 4YJieH KJjacca, Iie 3alporpaMMUPOBaHbI BCe
JNENCTBUS, KOTOPbIE HEOOXOAMMO BBIMTOJHUTH IS YHUYTOXEHUS
00beKTa Kitacca. OOBsIBIEHNUE TeCTPYKTOpa:

extern ., ~ums_knacca( )
TeJs10_[ecTpyKropa
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Kax nmokaszaHo B (popMmare, ums_decmpykmopa — 3TO UMSI KJlacca
¢ npedukcoM ~ (Tunbaa). Apyrux uMEH y 1eCTPYKTOPOB He ObIBAET.
HecTpyKTop B Kjlacce MOXET ObITh TOJIbKO onuH. [TapameTpoB y ne-
cTpykTopa HeT. HeT 1 Bo3BpaillaeMoro 3HayeHus1. Teao JecTpyKTopa
3T0 610K JIUOO MyCTOM oneparop, 0003HaYaeMblii CHMBOJIOM TOYKa C
zargToit. [lycToit orepaTop B KauecTBe Tejla IeCTPYKTOpa UCIIOb3Y-
eTCsd B TOM Cjydyae, eClIUd IeCTPYKTOp CHAOXEH Moau(puKaTopoM
extern. B npoTrBHOM ciyuyae Teao AeCTpyKTopa 3TO OJIOK, BKIJIHOYa-
IOILLMIA OepaToOphl, HEOOXOAUMBIE IS YHUYTOXeHUs 00bekTa. IIpak-
TUYECKH TEJIO IeCTPYKTOpa aHAJIOTMIHO TeJly MeTojaa Oe3 mapamerT-
POB € BO3BpalllaéMbIM 3HaueHUEM TuMna void.

HecTpyKTOp BBIMOJHSETCS MOCJIe TOr0 KaK COOTBETCTBYIOLIMIA
00BEKT KJlacca MmepecTaéT UCMOJIb30BaThCs B TporpaMme. Bhi3oB jae-
CTPYKTOpA BBIMOIHSAETCS aBTOMAaTUYECKU. MOMEHT BbI30Ba KOHKPETHO
He onpeaeseH. SIBHO BbI3BaTh AECTPYKTOP M3 KOJa MPOTrpaMMbl HEJIb3S.

B cnenyroleit mporpaMme Kiacc BKJIIOYAET OIpeaesieHre OecCT-
pykropa. HecMoTpsi Ha TO, 4YTO SIBHO NECTPYKTOP B MporpaMme He
BBI3BIBACTCS, €T0 BHITTOJIHEHNE WLTIOCTPUPYET Pe3yIbTaT CIeAYIOIei
nporpamMmbl (11_08.cs).

// 11_08.cs — pecTpykTop
using System;
class A {

~A() |

Console.WriteLine("Destructor!”);

}

class Test

{

static void Main()

{
A b = new A();
b = null;

PG3YJ'[I)TaT BBITTIOJITHCHUSA ITPpOrpaMMBbl:

Destructor!
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B apxurtexkrype matgopmbel .NET mecTpyKTOphl peaamn3yroTcs ¢
MoMOlLbI0 MeToja ¢ Ha3BaHueM Finalize(). DToT MeToa, Ha3biBae-
MBI (DMHAIM3AaTOPOM, MOJAMEHSIET B COOpKe peajbHO UCIIOJb30BaH-
HBIN B Kozie fecTpykTop. [Iporpammupys Ha ypoBHe si3bika C#, MOXHO
He oOpalllaTh Ha 3TO BHUMaHUE, HO 3TO BaXKHO MOHUMATh, €CJIU UC-
clienoBaTh Koja Ha si3bike 1L.

JlecTpyKTop Hy>kK€H TOJbKO B TOM KJacce, KOTOPbIi TpedyeT st
co371aBaeMOro 00beKTa BhIIEIEHUST HEeyIpaBiIsieMbIx pecypcoB. Ha-
MpUMeEp, KOTla KOHCTPYKTOP 00bEKTA CBSI3bIBAECT CO3MaBaeMblil OOBEKT
¢ JeCKpUIITOpoM (haiija MM YCTAaHABIMBAET CETEBOE COEIMHEHME.
Korna o0beKT BEIXOAUT U3 00J1aCTU ONpenesieHrsl, HEOOXOIUMBI el -
CTBHMS 110 OCBOOOXKAEHUIO JeCKPUIITOpa (haiijaa Uil CeTeBOro Coeau-
HeHusi. UMeHHO Takue AeHCTBUSI HOJKEH BBIMOJHSTH AECTPYKTOP.

KoHmposnbHbie eonpocskl

1. HazoBute MoaudukaTopsl Kjiacca, IpuMeHsieMble TIPU OTCYT-
CTBUM HaCJICJOBAHMUSI.

2. HazoBuTe BO3MOXKHBIE YJIEHBI KJlacca.

3. Kakue s1eMeHTHI SIBISIIOTCSL 00513aTeIbHBIMUA B OOBSIBJICHUU
HECTaTU4YEeCKOTo IMOJIS.

4. Korma BBHIINOJHSETCS MHUALMAIU3alKs HeCTaTUIECKUX MOJIei?

5. KakoB craryc goctyna HeCTaTU4eCKOro T0Jisl PU OTCYTCTBUU
B €r0 OOBSIBIEHMM MOAU(PUKATOPOB JOCTyHa?

6. MOXHO T OOBIBUTH CTaTUYECKOE TTOJIE C THITOM KJlacca, KO-
TOPOMY OHO MPUHAMJIEKUT?

7. B xakoM cjiyyae B Kjlacce MOTYT OJHOBPEMEHHO MPUCYTCTBO-
BaTh OJTHOMMEHHbIE CTATUYECKNI Y HECTATUUECKUI1 METOAbI?

8. B Kakux ciayyasix TeJIOM HECTaTUYECKOro MEeTO/Ia MOXET OBbITh
MyCcTOl omnepatop?

9. B KakoM cllyyae KOHCTPYKTOP YMoJlYaHUSI (KOHCTPYKTop Oe3
napamMeTpoB) cO30aéTCsI aBTOMaTU4YECKNU?

10. HazoBuTe Bo3MOXXHBIE TpUMeHeHMs cChIJIKK this.

11. B xakux Metonax ccblika this orcyrcrByer?

12. OnnmmTe popMaT OOBIBICHUS HECTATUYECKOIO KOHCTPYK-
TOpA.

13. Ilepeuncaure MognduKaTopbl KOHCTPYKTOpA.
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14. OObsICHUTE Ha3HAYeHHWE WHULIMAIN3aTOopa KOHCTPYKTOPA.

15. Ilepeunciaute BUALI KOHCTPYKTOPOB.

16. KakoB cTaTyc JOCTyIIa y KOHCTPYKTOpa YMOJTJYaHUS, BCTpar-
BaeMOTO B KJIACC aBTOMATUYECKM?

17. Yto Takoe KOHCTPYKTOP KOITMPOBAHMUS?

18. Kakum 06pa3oM KOHCTPYKTOP MOXKET 0OpaTUTHCS K APYTroMy
KOHCTPYKTOpPY CBOero Kiacca?

19. O06bsicHUTE Ha3HAYEHUE AECTPYKTOpA.

20. CKOIBKO AECTPYKTOPOB MOXET OBITh B OMHOM Kjacce?

21. Yrto Takoe (puHanIm3aTop?
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CPEOCTBA B3AUMOOEUCTBMUA
C OBBLEKTAMU

12.1. MpuHLUMN MHKancynauun
M MeToAbl OOBLEKTOB

OO0BEKTHO-OPUEHTUPOBAHHOE MMPOrpaMMUPOBaHUE 0a31pyeTcs Ha
Tpex NPUHUMUIIAX: moJumMopdhu3M, HHKANCYadauusa 1 Hacaenopanue. C
OIHUM W3 MPOSBIEHUN moauMopdusMa, a UMEHHO C Meperpy3Koi
METOJIOB, MbI YK€ MO3HAKOMUJINCD.

WHKancyasuno MOXHO paccMaTpUBaTh KaK COKPBITUE OCOOEH-
HOCTeil peanu3aluu TOTO WJIM MHOTOo (hparMeHTa MporpamMMbl OT
BHEIITHETO moJyib3oBaresis. dparMeHT AOKeH OBITh JOCTYIEH IS
obpallleHUi K HeMy TOJIbKO Yepe3 BHELIHU# nHTepdeic pparmeHTa.
OnucaHusl BHEILIHEro MHTepdeiica JOKHO ObITh JOCTATOYHO JIJIsI
ucnoab3oBaHus dparmeHta. Ecau Takum (parMeHTOM SIBJsIETCS
npoueaypa (uau (yHKIUS), TO HYXKHO 3HaTb, KakK cleayeT 00-
paTUTbCS K Tpolenype, Kak IepeaaTrb €l HeoOXOAMMbIe BXOIHBIE
IaHHbIE M KaK IOJYYUTb Pe3yJIbTaThl BHIMOJIHEHUS MPOLICAYPHI.
ITonpoGHOCTH BHYTpEHHEH peaau3alnu MpoUeayphbl He JOJKHBI WH-
TepecoBaThb TOTO MPOTPaMMUCTa, KOTOPbIM MCIIOJL3YET MPOLEIypy.
WmMeHHO MpUHIUI MHKATCYJISUWU JEXNUT B OCHOBE 3ampeTa Ha MC-
MoJIb30BaHUE B MpoleAypax U (YHKIUSIX TJ100aIbHBIX TepeMEeHHBIX.
Benp rinobanbHas mepeMeHHasl onpeaeieHa BHE MPOLEAYphbl U J0C-
TyITHa BHEIIHUM W3MEeHEHUsM, He 3aBUCSIIUM OT 00pabOTKM JaH-
HBIX B €€ TeJe.

Ecnu dparMeHTOM MHKAMCYJISLUU SBAsSIETCSl KJIacc, TO MPU ero
MPOEKTUPOBAHUU OYEHb BaxKHO BBIAEJIUTH B HEM CPEACTBa, obecIrie-
YMBAalOILIME BHEIIHUI UHTepdelic, U OTAEIUTh UX OT MEXaHU3MOB
peanuzauuu (BHYTPEHHEro MocTpoeHus) Kiacca. I1lpu a3ToM HyXHO
CTPEMUTHCS K JOCTHKEHUIO CIAEAYIOIIUX TpeX LesIei:

1. BOBMOXXHOCTh MOBTOPHOI'O MCIIOJIb30BaHUSI OOBEKTOB Kiacca,
HarpuMep, B APYTUX IporpaMmmax (B 3TUX APYTHUX IIporpaMmax moHa-
JIOOUTCS TOJABKO 3HaHWE BHEILIHEro nHTepgdeiica 00beKTOB Kiacca);

2. BO3BMOXHOCTb MOAU(MUIMPOBATh BHYTPEHHIOI peann3aiuio
KJacca 0e3 U3MEHEeHUS TeX MPporpaMm, riae MPUMEHSIOTCS 00BbEKThI
3TOTO KJlacca;
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3. JOCTUXKEHME 3allUThl OOBEKTA OT HEXeNaTeJIbHbIX U HEMpeaC-
Ka3yeMbIX B3aMMOJAEHCTBUI ¢ HUM APYTUX GParMEHTOB IIPOrPaMM, B
KOTOPBIX OH MCIOJIb3YETCS.

s peanuzauuu B Kjaaccax MPUHIIMIIA MHKAMCYJISILIUA UCIIOb-
3yeTcsl pa3rpaHUYeHUe TOCTyna K ero wieHaM. OCHOBHOM MPUHIIMUIT
COCTOMT B ciieaytouieM. JJocTyI K JaHHBIM (K IT0JISIM) 00BEKTOB J0JI-
>KeH OBITh BOBMOXEH TOJIBKO Uepe3 CpefCTBa BHEITHEro MHTepdeii-
ca, IpeaocTaBisseMble KiaccoM. Eciin He paccMaTpuBaTh IMpUMeEHe-
HUIA KJIACCOB B LIEMOYKaxX HacJieIoBaHMUs M B cOOpKax (BceMy CBOeE
BpeMsi, CM. TJ1aBy 13), To peanu3alnuio Kjiacca ONpeaessiioT ero 3aK-
pbIThIE 4eHbl (co crneuudukaTopoMm private), a BHELIHUNA MHTEp-
(eiic — oTKpBITHIE (cO cneludukaTopom public). OObIUHAS TPaKTU-
Ka — 3aKpbIBaTh BCE IOJS Kjlacca U OTKPbIBATh TOJBKO TE CPEACTBA
(HampuMep, METOMIbl), KOTOPBIX JOCTATOYHO IJIsI paboOThl ¢ OOBEKTA-
MM KJiacca.

HTtaxk, mosst K1accoB peKOMEHIYETCSI ONPENEIsTh KaK 3aKphIThIe,
a 11 00ecIieyeHus1 AOCTaTOYHO MOJHOTO MHTepdeiica BBOIUTh HYX-
HOE KOJIMYECTBO OTKPHITBIX METOmOB. I1oJHOTAa BHEIIHETO MHTEP-
(eiica omnpenensercs TpeOOBaHUSIMU TEX IIPOTPAMM, KOTOPHIE TOIK-
HBI pabOTaTh C KJIACCOM U €r0 O0OBbEeKTaMMU.

OO0BEKTHO-OPUEHTHPOBAHHBIN TTOAX0A K IPOrpaMMHUPOBAHUIO
TPaIUIIMOHHO PEKOMEHIYET ISl pacIIMPEeHMs BHEIIIHETO MHTepdelica
KJ1acca M ero 00beKTOB BBOIUTD B KJIACC CIIEIIUAIbHBIE METOBI, T10-
3BOJISIIONIME TTOJIyYaTh 3HAUYEHUS 3aKPBITHIX MOJIEN U MO3BOJISIOLINE
JKeJlaeMbIM CITOCOOOM 3alaBaThb MX 3HayeHMsl. [lo-aHIIMICKU 2TU
METOIbl HA3bIBAIOT, COOTBETCTBEHHO, get method (accessor) — me-
mod docmyna un set method (mutator) — memoo usmenenus. B 3aBu-
CUMOCTH OT LIeJIell pelaeMbIX 3a1a4 sl KaxKA0ro MoJjisi MOT'YT ObITh
3allaHbl WJIM 00a MeTona, WIM OAUH U3 HUX.

B xauecTBe npuMepa pacCMOTPUM IIPOTpaMMy C KJIACCOM, OOBEKThI
KOTOPOTO COAEpXKaT CBeAeHMs O JomsX. s KaxXmoro 4eloBeKa B
3aKPBITHIX MOJISIX OIpeaesieHbl ero gamuius (string ¢aMuins) 1 rof
poxneHust (int eod_poxcdenus). [Ans moist ¢ paMineil onpeneaInum
MmeTon noiydeHus getName() 1 MeTon u3meHeHus setName() 3Ha-
yeHus. s mouisi, onmpenesaioniero rof PoXIASHMS, BBeIeM TOJIbKO
MEeTOJ nosydyeHus 3HaueHus getAge(). Kinacc ¢ Ha3BaHHBIMU METO-
JaMy MOXeT ObITb TakuM (mporpamma 12_01.cs):



218 Fnasa 12

class Person // Knacc 4enosek
{ // BakpsbiTbie nons:
readonly int rog_poxaeHus;
string pamunus;
public Person(string name, int year) // KOHCTPYKTOp
{
pamunna = name;
roa_poxpaeHus = year;
}
public string getName() // akceccop
{ return pamununs; }
public void setName(string name) // myraTop
{ pamunna = name; }
public int getAge() // akceccop
{ return rog_poxxaeHus; }

B kyacce ormpeneneH KOHCTPYKTOP OOIIEro BUAA, TTO3BOJISIONINI
TIPY CO3TAaHNU 00BEKTa YKa3aTh (PaMUIIMIO U TOI POKICHUS YeTOBE-
Kka. O6paTHTe BHUMAHWE, YTO IS TIOJIS 200 _poscdeHuss NCTIONb30BaH
monudukarop readonly. B xiacce HeT MeToma, MO3BOJISIIOLIETO U3-
MEHUTh 3HAYEHUE TIOJIST 200 _podcoeHuss TIOCIIe CO3MaHNsT 00BeKTa Kilac-
ca. DTO COOTBETCTBYET CMBICY ToJsA. Chemyiolmnii pparMeHT mpo-
rpaMMBl WJUTIOCTPUPYET MPUMEHEHNEe MeTOIOB Kiacca Person (cM.
nporpammy 12_01.cs).

static void Main()

{
Person one = new Person("Kynuk”, 1976);
Console.WriteLine("®amununsa: {0}, rogq poxaenuns: {1}”,
one.getName( ), one.getAge( ));
Console.Write("Beegute HoByio pamununio: *);
string name = Console.ReadLine( );
one.setName(name);
Console.WriteLine("®amunusa: {0}, rogq poxageHuns: {1}",
one.getName( ), one.getAge( ));

}

PesynbTar BBITTOTHEHUS ITPOTPaMMBbI:

Pamununsa: Kynuk, rog poxaenus: 1976
BeBegunte HoByo ¢pamununio: CmupHoBa<ENTER>
Pamunnga: CmupHoBa, rog poxaeHus: 1976
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B cBs13u ¢ paccMoTpeHreM JOCTYITHOCTH YJIEHOB KJIacca MoJIe3HO
MPUBECTH OTHOCSIIMECS K KjaccaM CBEIeHHUS IO CUCTeMe 00O03Ha-
yeHuit s13pi1ka UML (Unified Modeling Language — YHuduupo-
BaHHBIN s3bIK MopaeiaupoBaHus). B UML kmacc m3o0paxamT Kak
MPSIMOYTOJIBHUK, pa3ne€HHBIN 110 BEepTUKAIN Ha TpU YacTu. Bepx-
HSISI COIEPKUT MMS KJlacca, CpelHsIsl — ero aTpuOyTHI (ITOJIsl, CBOM-
CTBA), HUXKHSISI — METOABI Kjacca. JIJis1 aTpuOyToB U METOIOB BBEE-
HBI YCJIOBHBIE 0003HAUYeHUS UX JOCTYIIHOCTU. Jleduc (—) obo3HavaeT
BUJ, IOCTyIa private (3akpbIThlil), 1ue3 (#) — protected (3amuiueéH-
HbIi), Tmoc (+) — public (OTKPBITHIN).

B Visual Studio ucnonbs3yercss ocHoBaHHast Ha UML, HO HEeMHO-
ro MoauGUIMPOBaHHAS CUCTeMa I'padUIECKOro MpeICcTaBIeHMs Kilac-
coB. B xauectBe npumepa paccMotpuM (cM. puc. 12.1) nuzodpaxeHue
Kjacca Person.

})_

| Person
Class

=l Fields

#* roa_posasHHA
g thamMHnmAa
=l Methods
% getfge
% qgetMame
% Persan
W sethlame

Puc. 12.1. T'padpuueckoe npencrabieHue kiacca Person
B Visual Studio

Kak n npuusto 8 UML B BepxHeil yacTu n3o0paxxeHus — Ha-
3BaHUeE Kiiacca Person 1 colmpoBozkmaroiiast Haamich, 00bSICHSIONIAS,
yTo 3T0 — Kiaacc. Cnenyromas yactb o3ariasieHa Fields (ITons). B
Hell Ha3BaHUS ABYX IMoJIel Kitacca (e00_poycdenus N gpamuaus), CHab-
>XKEHHBIC 3HAYKOM, COOTBETCTBYIOIIMM CTaTyCy TOCTYyIIa private (3aK-
phITHIN). B yactu ¢ 3arosoBkom Methods (MeToabl) mepeyncCiIeHbI
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MeTonabl 00beKToB (getAge, getName, Person, setName). Kaxnoe
Ha3BaHUE CHAOXEHO 3HAYKOM «OTKPHIThI» (public).

Ilpumeuwanue: 4ToObl MONYYUTH rpachueCcKoe N300paKeHUe Kiacca
HYXHO BOCIIOJIb30BaThcs cpeactBamu Visual Studio. Eciau mpoexT ¢ Baleit
nporpamMmMmoi 3arpyxeH B Visual Studio, To otkpoiiTe maHenb Solution
Explorer. Haiinute B 5TOM OKHE Ha3BaHUE MPOEKTa U LIEJIKHUTE HA HEM
MpaBoii KHOMKOW MblIlK. B BhIMagaroiieM MeHIO BbIOMpaiiTe MyHKT View
Class Diagram u axtuBu3upyiite ero meiaukoMm Mmbiu. Cucrema (Visual
Studio 2010) BEIIOIHUT ITOCTPOSHUE AATPaMMBbI KJIACCOB, BXOISIINX B BalIl
npoekT. OOBIYHO B IIPOEKTe 0oJiee OMHOIO Kjlacca M BHaYaje OHU M300pa-
JKEHBI B «CBEPHYTOM» BUIE KaxXablii. Pa3BepHyTh HYXKHBII BaM KJIacc MOX-
HO IIEJTYKOM MBI B UKOHKE, Pa3MeIIéHHOW B TTPaBOM BEPXHEM YTITY.

12.2. CBoncTBa KnaccosB

KpoMe TpagulIMOHHOIO I OOBEKTHO-OPUEHTUPOBAHHBIX S3bI-
KOB IpPUMMEHEHUS CHELUATbHBIX METOLOB, 0OeCIeYnBaloIINX 00pa-
IIIEHNME K 3aKPBITBIM MOJIAM, A3bIK C# I103BOJISIET MOJIYYUTHh K HUM
JIOCTYII C TIOMOIIBIO MeXaHM3Ma CBOMCTB. OmHaKO, CBOMCTBO 3TO HE
MPOCTO CPENICTBO JOCTYIIA K ITOJISIM Klacca WM ero 00beKTa. Y CBOMCTB
0oJiee IMPOKME BOBMOXKHOCTH. [1eJ10 B TOM, UTO B psiIie CIIy4aeB OObEK-
THI KJIacCa MOTYT MMETh IIPU3HAKM BTOPUYHbBIE 10 OTHOILIIEHUIO K 3HA-
YyeHUIM MX Iojeil. Hampumep 111 0O0BEKTOB IPUBEAEHHOIO BHILIIE
Kjacca Person ¢ nmonsiMmu gamuaus u 200 _poicdeHuss pa3yMHO BBECTHU
TaKoOM MoKa3aTejib, KaK BO3pacT B TEKYILMII MOMEHT BpeMeHHU. /leaTh
TaKOM MoKa3aTeJib MoJieM 00beKTa HEYTOOHO — 3HAaYeHHE TTOKAa3aTes
JIOJDKHO 3aBUCETh HE TOJILKO OT BpEMEHU CO3JaHMSI OOBEKTa, HO U OT
MOMEHTA o0palleHus K 3ToMy 00beKTy. J1JIsd Kitacca 4yncen B HaydHOI
HOTALIM¥ BTOPMYHBIMM XapaKTePUCTUKAMM KaxKIOro 0OBbEeKTa MOXHO
ceNiaTh, HaIpuMep, €ro 3HaYeHUE B €CTECTBEHHOM (hopMe BellleCTBEH-
HOTO 4HcJia Wid 3HadeHue 10P, rme p — MOPSNOK YKCIa B HAy4dHOI
HOTallWH, IIpeACTaBIeHHBIN mojieM 00beKTa. Eciiu B Kitacce Tpeyroib-
HUKOB MOJIIMUA OOBEKTOB CIEJIATh JJIMHBI TPEX CTOPOH TPEYroJIbHUKA,
TO TaKMe XapaKTEPUCTUKMI KaK ITIEpUMETP WIM ILIOIIAAL MOXHO O0bsI-
BUTb CBOMCTBAMU OOBEKTOB KJIacca.

Ceoticmeo — 3TO WiIEH Kjlacca, KOTOPBI 00eCIeunBaeT JOCTYII K
XapaKTepUCTUKAM KJ1acca Wiar ero oobekra. C TOYKM 3peHMs] BHEIII-
HEero MOoJIb30BaTeIsl CBOMCTBA CHMHTAKCUYECKU HE OTIMYAIOTCS OT
noJjei kinacca. OmHaKo, MeXIy CBOMCTBAMU U ITOJISIMU MMEETCsI IIPUH-
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LUTMATBLHOE Pa3INyie — B O0BEKTE OTCYTCTBYET aCCOLIMAPOBAHHBIMN
CO CBOMCTBOM y4acTOK MaMsTH. Takoi y4acTOK IMaMSTH BbIIEIeTCS
IUIST KaXKIOTO TIOJIS KJlacca, a CBOMCTBO, CBSI3aHHOE C STHM IIOJIEM,
MpeacTaBseT COO0H YIPOIIEHHOE MO CPABHEHUIO C METOJAMM CPe/l-
CTBO IIJIs1 MOJYYEHUsT TUOO0 3adaHUsT 3HAYSHMUST TTOJIS.

st oOpaleHMss K CBOWCTBaM IIPUMEHSIIOTCS MX HMMEHa. DTu
MMeHa MOXHO MCITOJIb30BaTh B BhIpaXeHUsIX. OTHAKO, MPexXIe YeM
OOBSICHSITb OCOOEHHOCTU NMPUMEHEHHUSI CBOMCTB, paCCMOTPUM Mpa-
BUJIa X OOBSIBJIEHUS B Kjacce.

Jexnapauus CBOiCTBa COCTOMT M3 ABYX 4dacteii. IlepBast yacTb
nono06Ha o0bsIBIeHUIO 10JIs1. BTopas yacTh mpeacTaBisieT co00il KOH-
CTPYKLIMIO O0COOOTO BMIA, BKJIOYAIOIIYIO Mapy OCOObIX METOIOB C
(bukcupoBaHHBIMU UMeHAMU: get U set. DTU crielMduUUYecKre MeTo-
Ibl Ha3bIBalOT akceccopamu. OO1Iy0 ¢popMy OOBSIBICHUSI CBOMCTBA
MOXHO TIpeICTaBUTh TaK:

Mo,tmdwn(aTopbl_csoﬂcns:aopf
TUI_CBOMCTBA UMsi_CBOWUCTBa
{
Aeknapauus get-akceccopa ..
Aeknapauus set-akceccopa .,

B xauecTtBe MOAM(pUKATOPOB CBOICTBA UCIIOIL3YIOTCS: new, public,
protected, internal, private, static, virtual, sealed, override, abstract,
extern.

B 00bBsiBIeHNN CBOICTBA MOTYT IIPUCYTCTBOBATh B JOITYCTUMBIX
COYETAHUSIX HECKOJIBKO MOAUM(UKATOPOB, KOTOPbIE B 3TOM Cllyyae
OTHEJISIIOTCS APYT OT Apyra mpodenamu. MonugukaTopsl, onpeaesis-
IoIIMe JOCTYITHOCTh YWICHOB BHE OOBSIBIICHUsS KJlacca, MBI yKe pac-
CMOTpPEJIM B CBSI3U C MOJSIMU U METOJaMM KjiaccoB. MonudbukaTop
static IO3BOJISIET OTHECTU CBOMCTBO K KJIacCy B ILIE€JIOM, a HE K €ro
o0bekTaM. OcTajbHble MOAUMDUKATOPHI 10 U3YYECHUS HACTEAOBAHMS
paccMmaTpuBaTh He OyaeM.

Tun_ceoticméa 3T0 TUN TOW XapaKTepPUCTUKHU, KOTOPYIO Mpead-
CTaBJISIET CBOWCTBO.

HUmsa_ceoiicmea — naeHTU(GUKATOP, BEIOMPAEMBbI IIPOTPaMMUC-
TOM JIJISI UMEHOBAHMUS CBOMCTBA.

Bropas yacth 00bsIBICHMS CBOMCTBA (MOXHO Ha3BaTh €€ TEJIOM
OOBSIBJIEHUSI CBOWMCTBA) — 5TO 3aKJIOUYEHHas1 B (PUTYpHbIE CKOOKHU
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napa oOobsIBJIEHUN «METOJOB» — aKCECCOPOB CO CIELMATbHbIMUA UME-
HaMu get U set.
®opmMmar nexkapalnu akceccopa JocTyma (get-akceccopa):

moaungukaropsl_akceccopa
get Teno_akceccopa

opt

®dopmaT AekjIapaluy akceccopa U3MeHeHus (set-akceccopa):

moaungukaropsl_akceccopa
set Teso_akceccopa

opt

Moaudukatopbl akceccopoB: protected, internal, private,
protected internal, internal protected

Teno akceccopa 310 MO0 670K, IMOO MyCTOU omeparop, 000-
3HaYaeMblil CHUMBOJIOM TOYKa ¢ 3ansToii. [TycToit onepaTtop B Kaue-
CTBE TeJIa MMPUMEHSIETCS IJIsl aKCECCOPOB TEX CBOMCTB, KOTOPhIE OObSIB-
JieHbl ¢ Moaudukaropamu abstract u extern. Ceifuac Takue cBoiicTBa
MBI HE pacCMaTpuBaeM.

Akceccop gocTtyna (get-akceccop) — Mmoao06eH MeToay 0e3 ma-
paMeTpoB, BO3BpalllalolleMy 3HaUeHUE, TUI KOTOPOTO OIpeeIsieT-
Csl TUTIIOM CBOMCTBA. JJOCTATOUHO YacTO aKCceccop AOCTyIa BO3Bpa-
1[aeT 3HayeHue KOHKPETHOIro MoJisd Kjiacca Win ero oobekra. s
BO3BpaTa 3HAUEHUSI U3 aKceccopa B €ro Tejie JOJIKEH BBIITOJHUTHCS
oreparop

return BbipaxxeHue;

Axceccop U3MeHeHHUs (set-akceccop) — MoJodoeH METomy ¢ BO3-
BpalllacMbIM 3HaUYCHUEM THIIA VOid U eMMHCTBEHHBIM HESIBHO 3a/laH-
HBIM TIapaMeTpOM, 3HAa4eHHE KOTOPOTO OIpelessieT HOBOE 3Haye-
HUe cBolicTBa. TUIl mapaMeTpa oIpeaessaeTCsl TUIIOM cBoicTBa. MMms
napameTpa, KOTOpOe MCIOJb3YETCs B TeJie akceccopa M3MEHEHUH,
Bceraa value.

B Tesne akceccopoB CBOMCTBA MOTYT ObITh CJIOXHBIE aJITOPUTMBbI
o0paboTtku. Hanmpumep, Iipu U3MEHEHUHU CBOKMCTBA MOXHO KOHTPO-
JIMPOBaTh AWAIIa30H IOIyCTUMBIX 3HAUeHMI. B Tere akceccopa moc-
Tyna BO3BpalllaeMoe 3HAaYeHUE MOXET BEIYMCIISITHCS C YIETOM 3HaUe-
HUIA HEe OTHOTO, a Pa3HbIX MOJeH, U T.1.. YacTo CBOWCTBO UCIOIbL3YIOT
IIJIs1 pabOThI ¢ OHUM 3aKPBITBIM TOJIEM KJlacca. 3aMETHUM, YTO U MPU
TaKOM MCIIOJIb30BaHUM CBOMCTBO HE BBOJUT HOBBIX IOJIEM, a TOJBKO
VIpaBJIsSeT TOCTYIIOM K yXKe€ CYIIECTBYIOIINM B Kiacce TmojsiM. Cy-
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LIECTBYET comallieHue (He 00s13aTeIbHOE) HaUMHATh UMEHA CBOMCTB
C 3arJlaBHbIX OYKB. Ec/ii CBOMCTBO MpPEACTaBISIET «BO BHELIHEM MUPE»
KOHKPETHOE T10JIe Kjlacca, TO UMSI CBOMCTBAa MOBTOPSIET UMs TOJIE,
HO OTJIMYAeTCsl OT Hero IepBoi 3arjiaBHoM OykBoii. Hanpumep, eciu
B Kjacce OObBsIBJIEHO I0Jie tempor, TO MpeACTaBIsIOlIee ero CBOM-
CTBO PeKOMEHAYETCsl Ha3BaTh Tempor.

IIpumMmep Kiacca yucesn B Hay4YHOIl HOTallUM CO CBOMCTBaMU
(12_02.cs):

class Real // Knacc yncen B Hay4yHON HOTaunuun
{ // BakpsbiTbie nons:
double m = 8.0; // maHTUCCa — SIBHO MHULMNaNIN3NpPoOBaHa
int p; // MHUUMann3ayusi no YMOoJ14aHuio
// CBOUCTBO AJ1s1 NOJIY4€HNSI 3Ha4Y€HUSI MaHTUCChI:
public double Mantissa
{
get { return m; }
}
// CBOMCTBO AJ1s1 NoKa3aTeJisi:
public int Exponent
{
get { return p; }
set { p = value; }
}
// CBOMCTBO AJ1s1 3Ha4YeHUs Ynucia:
public double RealValue
{
get { return m * Math.Pow(10, p); }
set { m = value; p = 0;
reduce();

}

void reduce() // "BHyTpeHHNIA" A5 Knacca MmeTon
{
double sign = 1; if (m < 0) {sign = -1; m = -m; }
for (; m>=10; m /=10, p +=1) ;
for(; m<1; m*=10,p -=1) ;
m *= sign;
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B xiacce Real yxe pacCMOTpeHHBIE 3aKPBIThI€ WIEHbI: BCIIOMO-
rateabHbiit MeTon reduce(), monsi double m — maHTHcca, int p —
rmokasaresb. KpoMme Toro, o0bsIBIeHBI TPU OTKPBHITHIX CBOMCTBA:

public double Mantissa — 1151 TOJIy4yeHUs 3HAYEHUSI MAHTUCCHI;

public int Exponent — 1151 mosy4yeHus 1 U3BMEHEHUS TTOKa3aTess;

public double RealValue — qis1 mosiyueHust yncia B BUle 3Haue-
HUs BEIIeCTBEHHOTO TUIIA U JUIS 3aJaHus 3HAYeHUI TToeil 00beKTa
no 3HavyeHuto Tuma double.

B ompeneneHun cBoiicTBa Mantissa TOJIBKO OIMH akceccop get,
OH TO3BOJISIET MOJYYUTh 3HaUeHUe 110J1 double m.

CaoiicTBo Exponent BKJIlo4yaeT aBa akceccopa:

set { p = value; } — u3MeHseT 3HAUeHME MOJIA int p;

get { return p; } — Bo3BpallaeT 3Ha4eHHUE TOTO XK€ TTOJIS.

CaoiictBo RealValue mo3BoisieT oOpaTUThC K OOBEKTY Kjlacca
Real kak K yucioBoMy 3HaueHuIo Tuiia double. Akceccopbl CBOIi-
CTBa:

get { return m * Math.Pow(10, p); }
set { m = value; p = 0; reduce(); }

Akceccop get Bo3BpalllaeT YMCIOBOE 3HaUCHUE, BEIYUCIEHHOE Ha
OCHOBE 3HaUE€HUN MoJiell oObeKTa.

Axceccop set, II0JIy4rB U3 BHEIIIHETO O0pallleH!s 3HaUeHUe value,
MpucBauBaeT ero rnepemMeHHou nossi double m. Ilpu 3TOM NepeMeH-
Hag int p mosjy4yaeTt HyJieBoe 3HaueHue. 3aTeM AJIsl IPUBEACHUS YnC-
JIa K HAy9HOI HOTAIlUM B TeJIe aKCeccopa BBIMOIHSIETCS obOpalleHne
K BcIloMorarelbHOMy MeTony kiacca reduce(). Ero Mbl yxe pac-
CMOTpEJIN B CBA3M C 00CYXIeHNEM KOHCTPYKTOPOB.

Crenyroiuii ¢pparMeHT Kofa WUTIOCTPUPYET IIPUMEHEHUE CBOCTB
kiacca (mporpamMma 12 02.cs):

static void Main()
{
Real number = new Real(); // KOHCTPYKTOpP YMOJI4aHUsI
string form = " = {0,8:F5} * 10"{1,-3:D2}";
Console.WriteLine(«<number» + form,
number.Mantissa, number.Exponent);
number.Exponent = 2;
Console.WriteLine("number” + form,
number.Mantissa, number.Exponent);
Console.WriteLine("number RealValue = " + number.RealValue);
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number.RealValue = -314.159;
Console.WriteLine("number” + form,

number.Mantissa, number.Exponent);
Console.WriteLine("number RealValue = " + number.RealValue);

B nmporpamme ¢ momolibio KOHCTpyKTopa ymondanus Real() orm-
penesieH OaH OOBEKT KJlacca YMcesl B HaydHO HOTAllMU 1 OObsIBIIE-
Ha cchlIKa number, acCCOLIMUPOBAHHAS C 3TUM 00beKTOM. JlaabHeil-
1K€ MAHUMYJSILUU C OOBEKTOM BBIMOJHEHBI C MOMOIIbIO CBOWCTB
Mantissa, Exponent, RealValue. s oOpallleHUSI K HUM UCIOJIb3Y-
IOTCSl YTOUHEHHBIC MEeHA BUIA UMsI_0OBEeKTa.MMsI_CBOMCTBA.

Pe3ynabTar BbINOJTHEHUS] MPOrpaMMBbI:

number = 8,00000 * 10700
number 8,00000 * 10702
number RealValue = 800
number = -3,14159 * 10702
number RealValue = -314,159

B nepBoii cTpoke pe3ynbTaTOB MPUBEACHO M300paXkKeHUe Yyucia
u3 o0beKTa, CO3JaHHOI0 KOHCTPYKTOPOM YMOJIYaHUs. 3HaYeHUs
MOJIeH TIPU BBIBOJE MOJYYEHBI C ITOMOILbIO YTOYHEHHBIX UMEH CBOMCTB
number.Mantissa, number. Exponent.

Omnepatop number.Exponent = 2; d4epe3 cBoiictBo Exponent
M3MEHSIET 3HAUYeHMe TOJIsI ToKasarelss int p. DTUM ompeaensercs
BTOpasl CTPOKa Pe3yJIbTAaTOB BHIMOJIHEHMS MPOTrpaMMBI.

B TpeTbeiil cTpoke — 4yKMCI0oBOE 3HaUeHUe 00beKTa number, TOJIy-
YyeHHOe ¢ MoMollbio cBoiicTBa RealValue.

Onepatop number.RealValue = -314.159; yepe3 cBOCTBO
RealValue usmeHsier oba nosst oo0bekTa number.

Pe3ynbraT M3MeHEHUS MOJIEM WILUIIOCTPUPYET IIPEAIIOCIeaHIS
CTpOKa pe3yabTaToB. B mocienHeil cTpoke — 3HayeHUE CBOMCTBA
RealValue.

AKkceccop get BBITIOJIHSIETCS, KOTa U3 KOa, BHEIITHETO 10 OTHO-
IIEHWIO K KJIACCy WM €T0 OOBEKTY, BBHITIONHSIETCS “UTeHue” 3Haye-
Hus cBoricTBa. [Ipy 3TOM B TOUKY BbI30Ba BO3BpalllaeTcsl HEKOTOPOE
3HaUYEHME WIN CChIJIKA HA 00BbeKT. THUIl 3HAaUeHUSI WA CCHUIKUA COOT-
BETCTBYET TUILY B OOBbsIBIEGHUM CBOMCTBA. [Ipy 3TOM BO3MOXHBI He-
sIBHBIC MpUBeAeHUs TUIOB. Hampumep, eciu get-akceccop Bo3Bpa-
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1aeT 3HaueHue Tumna int, a Tun coiictBa double, To OymeT aBTOMAa-
TUYECKM BBINIOJIHEHO MpuBeAeHUe TUMOB. Get-akceccop MoaobeH
MeTony 0e3 mapaMmeTpoB, BO3BpalllalollieMy 3HaU€HUE WIU CCBUIKY C
TUIIOM CBOWCTBA.

Ecny BHEIIHUMIA MO OTHOLIEHUIO K KJIACCY WIM €r0 OOBEKTY KOJ
MpUCcBaMBaeT HEKOTOPOE 3HAYE€HME CBOMCTBY, TO BbI3bIBAaeTCs Set-
aKceccop 3TOro cBoiicTBa. B Teje 3TOoro akceccopa NMpPUCBOEHHOE
CBOMCTBY 3HAYEHWE TPEACTABICHO CHELHAATBbHOU TMEPEMEHHON C
¢uxkcupoBaHHbIM UMeHeM value. Tum sToit mepeMeHHOI coBnagaeT
C TUTIOM CBOMCTBa. Y set-akceccopa BO3BpalllaeMoe 3HaUeHUE OTCYT-
cTByeT. MOXHO cUUTaTh, UYTO Set-akceccop (YHKUMOHAIBHO IIOI0-
OcH MEeToMy C OMHUM IapaMeTpoM. Y 3TOro MapameTpa TOT XKe THUII,
YTO W TUI CBOMCTBA, U (uKcupoBaHHOE UMs value.

MoXHO MCnoab30BaTh B OOBSIBJICHUN CBOMCTBA TOJbKO OIWH U3
aKceccopoB. DTO MO3BOJSET BBOAUTh CBOMCTBA TOJbKO ISl 3allCU
(M3MEeHeHMsT) U CBOMCTBA TOJIBKO IJIs1 UTeHUsl. Bo3HuKaeT Bompoc,
YyeM OTKPBITOE CBOICTBO, obecreynBalollee TOJAbKO YTECHHUE, OTJIM-
YaeTcsl OT OTKPBITOTO I0JISI, OOBSABIEHHOTO C MOIAU(GUKATOPOM
readonly. OCHOBHOE OTJIMYME B TOM, UTO I0JIE XPAHUT HEKOTOpPOE
3HAYEHUE, KOTOPOE HE MOXET U3MEHUTD MPOLIECC UYTEHUS U3 ITOTO
nojs. Ilpu yTeHUr 3HaYEHUs CBOMCTBA €CTh BO3MOXXHOCTb BbIIOJ-
HUTH 3apaHee 3aIlJIaHUPOBAaHHBIC AEUCTBUS (BBIYMCICHUS), IIPUIEM
HUKAKMX OTpaHUYEHUI Ha XapakKTep 3TUX NeHACTBUI (BbIYMCIICHUI)
He HakJaablBaeTcsl. Pe3ynbTaT BBIUMCIEHUI CBOMCTBA MOXET 3aBU-
CETb, HAIlpUMEP, OT COCTOSIHWSI CPEAbl, B KOTOPON BBIMOJIHSIETCS
nporpaMma, Wiu OT BIMSIHUS MPOLIECCOB, BHITMIOJHSAEMBbIX MTapajlie/b-
Ho. IIpuMmep mnonsg ¢ Mmoaudukaropom readonly: «1aTa poxXAeHUS».
CBOICTBO «TOYHBII BO3pACT» AOJKHO BBIYMCISITHCS C YUETOM KOHK-
PETHOTO MOMEHTA OOpallleHUsI K 3TOMY CBOMCTBY.

12.3. ABTOpeanusyembie CBOUCTBa

B C# 3.0 BKIIOYEHO HOBOE CPEICTBO, ITO3BOJISIONICE YACTUYHO
aBTOMAaTU3UPOBaTh KOAUPOBAHUE KJIACCOB OJHOTO JOCTATOUHOIO Or-
paHUYEHHOTO BUJIa. DTy BO3MOXKHOCTb 00ECIIeUrBalOT CBOMCTBA, CIIe-
HUpUIMpOBaHHbIE KaK aBTOMaTUUECKU peau3yemble (Automatically
implemented properties). [Tokaxkem 3To Ha npuMepe.

IIpumMep Koma, KOTOPBIMA TOTOBUT IIporpaMMHUCT [1]:
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public class Point {
public int X {get; set;}
public int Y {get; set;}

B xiracce Point HeT IBHO omnpeIeI€HHBIX TTOJIeH, a JBa OTKPBITHIX
CBOMCTBA MPEACTABISAIOT COOOM «ITOTy(DabpUKATHI» aBTOPEATN3YyEeMBIX
CBOICTB. B aBTOpeann3yeMbIX CBOMCTBAaX OTCYTCTBYIOT Tejla aKCECCO-
POB, HO KaXIbIi U3 aKCECCOPOB MOXET UMETh MOIU(PUKATOPHI JOC-
Tyna. Ha ocHOBe Takoil HeKiIapaliyi KOMIWJISATOP aBTOMAaTHYECKH
(opmupyeT 3KBUBAJICHTHOE €if OOBSIBICHIE KJlacca:

public class Point{
private int x;
private int y;
public int X {get {return x;} set{x=value;}}
public int Y {get {return y;} set{y=value;}}

B aBTOMaTMYecKu MOCTPOCHHOM OOBSBICHUU IOSBWINCH IBa
3aKPBITBIX TTOJISI, TUITBI KOTOPBIX COBITANAIOT C TUIIAMU CBOMCTB. [1oie,
OTHECEHHOE K aBTOpeaIn3yeMOMY CBOIMCTBY, Ha3biBaloT hidden backing
field — cKpBITBIM TI0JIEM 3aJHero riaHa. UMeHHO ¢ 3TUMU MOJISIMU
acCOLIMMPOBaHbI CBOMCTBA X U Y, KOTOPhIC ObLIU «3aIlJIaHUPOBAHbBI»
nporpaMMucTOM. MeHa CKpPBITBIX TOJeil KOMIUISTOP (OPMUPYET
110 TIpaBWJIaM, KOTOPBIE M3BECTHHI TOJIBKO eMy. B HallieM mpuMepe x
Uy — 3TO TOJIBKO YCJIOBHbIE O00O3HAYEHMSsI, BHIOpAHHbIE HAMU IS
wumoctpanuy. Hukakue npsiMmblie 00pallieHus1 K 9TUM CKPBIThIM T10-
JISIM HEBO3MOXHBI HM B KJIacce, HM 3a ero mpeaeiamu. Jloctym K
9TUM TOJISIM 00€CIeUMBAIOT TOJBKO aCCOLIMUPOBAHHbBIE C HUMU aB-
TOpeau3yeMble CBOMCTBA.

B npuBenéHHOM IIpuMepe CKPBITHIE IOJIsI Ki1acca Point gmocTyri-
HbI C TIOMOIBIO CBOMCTB X M Y Kak i YTCHUS TaK U JJIs1 U3MEHe-
Huii. [Ipyu oOBsIBACHUM aBTOPEATM3yeMOT0 CBOMCTBA MOXHO Orpa-
HUYUTH JOCTYII K CBSI3aHHOMY C HUM IIOJIIO, HAIlpuMep, pa3pelinB
M3BHE Kjacca ToabKo yTeHue. Cpa3y Bo3HMKaeT Borpoc. Kak 3agaTh
3HAYEHUE TAKOTO TOJISI, €CJIM MMSI €ro HEeIOCTYITHO U HEU3BECTHO
(M3BECTHO TOJBKO KOMIIUJISITOPY), 4 aBTOpeaTn3yeMoe CBOMCTBO pa3-
pelaet Toabko ureHue? Haubosiee mpsimoe penieHue — SIBHO 0ObsI-
BUTb B KJIaCCE C aBTOPECATM3YEMbIMU MOJSIMU KOHCTPYKTOP U B HEM
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Yyepes 3aKPhITOE CBOMCTBO YCTAHABIMBATH 3HAYEHHUE CKPBITOTO ITOJIS.
Crenyroliast TiporpaMMa MILTIOCTPUPYET MpearaeMble PeIIeHUS:

// 12_08.cs — aBTOpeannsyembie cBoONCTBa
using System;
public class Point
{

public int X { get; private set; }

public int Y { get; private set; }

public Point(int xi, int yi) { X = xi; Y = yi; }
}

class Program

{

static void Main()

{
Point a = new Point(12, 7);
Console.WriteLine(a.Y);

Pe 3YJbTAT BLITTOJTHCHUA ITPOrpaMMbl:

12.4. UHpekcaropbl

Ecnu B kxyacc B KauecTBe MOJISI BXOAUT KOJUIEKIIUSI, HATIpUMeED,
MacCHB 3JIEMEHTOB, TO B psiie cliydaeB yaIoOHO oOpalllaThecs K 3Jie-
MEHTaM KOJUIEKIIMU, UCTIONb3YSl UHACKC (MM UHACKCHI, €CJIU Mac-
CMB MHOTOMEpHBIN). JIJIsi OMHOMEpPHOU KOJIIEKLIMH, TpUHAIIeXka-
1LIEHN 00BEKTY Kilacca, OOpallleHUE K €€ 3JIEMEHTY C IMOMOIIbIO MHIIEKCA
OyIeT TakuM:

Cccbl/Ika_Ha_O6beKT [MHaeKCHoe_BbipaxeHue]

Bo3MoXHOCTh 0OpalllaTbCs K 3JEMEHTY KOJIJIEKIIMU, TPUHAaIJIe-
Xallleil 00BeKTy Kilacca, C MOMOIIbIO MHASKCUPOBAaHUS o0ecreynBa-
eT CIelaIbHBIA WIeH 3TOTO KJlacca, Ha3bIBaeMBbIN uHOeKcanopom.

MHnekcatop MOXHO CUMTATh Pa3HOBUAHOCTHIO CBOMCTBA. Kak u
JIJIS1 CBOMCTBA BO3MOXHOCTU MHIEKcAaTOpa OIPEeessIloTCs aKCecco-
pamu get u set. B oTiMune OT CBOMCTBA y MHIEKcaTopa HET co0-
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CTBEHHOT'O YHUKaJIbHOIO UMeHU. [1pu 0OBSIBICHUM MHAEKCATOP BCEraa
MMeEHYeTCs CIykeOHbIM cjioBoM this, TO eCTb CCHUIKOM Ha TOT KOHK-
PETHBII O0BEKT, 11 KOTOPOTO MCIOAb3YeTCs UHAeKcaTop. Tum Bo3-
BpalllaeMOro 3HAYEeHUS IS WHAEeKcaTopa COOTBETCTBYET THUILY BJie-
MEHTOB KOJUJIEKIIMH, C KOTOPOH acCOLMUPOBAH MHAEKCATOP.
OO0OBsIBIIeHME MHIEKcAaTOpa UMEET Cleayloliuit hopmMar:

Monndmxaropb:_un,qexcaTopaopt

Tun this [cneundpukaunsa napametTpoB] {
Aeknapauyus get-akceccopa
aeknapauvs set-akceccopa

}

opt
opt

MoaudukaTopbl MHAEKcaTOpa Te XKe, YTO U IJIs1 CBOMCTB 3a Ofi-
HUM UCKITIOUEHNEM — JJISI MHIEKCATOPOB HEJIb3s MCIIOJIh30BaTh MO-
midukartop static. MHmekcaTopsl He MOTYT OBITH CTaTUYECKUMU U
MPUMEHUMBI TOJIBKO K O0OBbeKTaM Kjacca (He K KJaccy B LICJIOM).
Bcnen 3a xitoueBbiM ciioBoM this B KBagpaTHbIX CKOOKax — CreLu-
(dbukanmsa mapamMeTpoB MHIAeKcaTopa. Pa3peleHa nmeperpyska HHIeK-
CaTopoB, TO €CTh B OMHOM KJ1acce MOXET ObITh HECKOJbKO MHAEKCA-
TOPOB, HO OHU JOJIKHBI OTJIMYATHCS APYT OT Apyra crielupuKauusMu
napamMeTpoB. B a3ToM nHAEKCcaTOPHI ITOJOOHBI MeTOdaM. 3a KBaJapaT-
HBIMU CKOOKaMU pa3MelaeTcs Ko, KOTOPBIii MOXHO Ha3BaTh TEJIOM
WHAEKcaTopa. DTO KOHCTPYKUMUS, MOA00OHAas TeJly CBOMCTBA, — 3aK-
JIIOYEHHBbIE B (DUTYPHBbIE CKOOKU OOBSBICHUST aKCECCOPOB get U set.

Ecnu y uHmekcaTopa TOJILKO OAMH ITapaMeTp, ¢opmar oIlpele-
JIEHUsI MHAEKCaTOpa MOXHO M300pa3uTh TakK:

MOANGPUKATOPSI,,, TUIT_PE3ynbTaTa
this [Tun_unHpaekca nHaekc] {
get {
onpeparopsl get_akceccopa
}
set {
onpepartopsl set_akceccopa

}

Ormeparopsl get_akceccopa MpeaHa3HadYeHBI IS TTOTyIeHUS 3Ha-
YeHUS 3JIEMEHTA, COOTBETCTBYIOIIETO 3HaUeHNIO nHAekca. Oreparo-
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pHI set_akceccopa BBITIOJHSIOT MPUCBaBaHNe 3HAYEHUS DJIEMEHTY,
COOTBETCTBYIOIIEMY 3HAUeHUIO MHIeKca. BRI30B MHAeKcaTopa, TO €CTh
BbIpaxkeHUe

ccblnika_Ha_006beKT [crucoK apryMeHToB]

MOXET pa3MellaThcs CJIeBa M CIIpaBa OT Ollepaliy prucBanBaHus. B
MEePBOM CJIyyae BBIMOJIHIETCS akceccop set, BO BTOpPOM — aKCeccop
get. B Tesie akceccopa set 3HaueHUE, KOTOPOE HYXXKHO MCIIOJIb30BaTh
IUIST UI3BMEHEHUS 2JIEMEHTA KOJUIEKIIMM, BCErma IIPEACTaBICHO CITy-
>KEeOHBIM CJIOBOM value.

B kaudecTBe mpmuMepa KJjiacca ¢ MHIEKCATOPOM OIIPEIeIMM KJIace
Work _hours mjist mpeacTaBieHUs oTpabOTaHHBIX YAacOB MO AHSIM He-
nenu. B MmaccuBe JOJKHO OBITH 7 3JIEMEHTOB, ¢ MHAeKcaMu oT 0 (st
MMOHeAeTbHUKA) 10 6 (IJ1sT BocKpeceHbs ). 3HaUeHUS 3JIEMECHTOB Mac-
CUBa — KOJIMYECTBA OTPabOTAaHHBIX YAaCOB MO AHSIM Hedenau oT 0 (He
pabouuit neHp) K0 14 4dacoB (0oiblie padotaTh 3ampelleHo). s
oOpalleHus K dJIeMeHTaM MacCHBa B KJIacC BBEIEH MHAEKCATOP.

B manHOM mpuMepe HY:XHO B Tejle MHAEKcaTOpa 3aIllpeTUTh 00-
pallieHH1s K MAaCCUBY C MHIEKCOM, BBIXOISIIMM 3a IIpeaesIbl ero rpa-
HuU4HOM maps! (ot 0 1o 6). Kpome Toro, mpeaycMOTpUM B MHAEKCA-
TOpE 3alllUTy OT HEBEePHBIX 3HAYEHUI, MPUCBaMBAEMbIX BJIEMEHTaM
MaccuBa. B cooTBeTCTBUM CO CMBICIIOM OIIpeAesIsieMOro Kiacca 3Ha-
YeHUSI BJIEMEHTOB MaccuBa (KOJIMYECTBO OTPaOOTAHHBIX YAacOB) HE
JIOJKHBI OBITh OTPUIIATEILHBIMU M HE JOJDKHBI IIPEBBIIIATH HEKOTO-
poro mpeaeabHOro 3HaueHusI. 1 KOHKPETHOCTU B YCJIOBUU MpPEJ-
MOJ0XEHO, YTO padoTa OMHOTO AHS He JOJDKHA IpeBhIaTh 14-Tn
YacoB.

//12_04.cs — nHoekcarop — pabo4yne 4Yyacsl gHel HeZenu.
using System;
class Work_hours
{
int[] days; // 4Yacbel no gHaAM HegZenn
public Work_hours( ) // KOHCTpyKTOp
{

}
public int this[int d] // nHgekcarop

{

days = new int[7];



CpepncTtea B3aumopeicTeust ¢ ob6bekTamm 231

get { return (d <0 || d > 6) ? -1 : days[d]; }
set
{
ifF(d<O0 || d>6 || value <0 || value > 14)
Console.WriteLine("Owunbka: geHb={0}, yacsi={1}!",d,value);
else days[d] = value;
}
}
}
class Program
{
static void Main()
{
Work_hours week = new Work_hours();
week[0] = 7; // NnOHeAebHUK
week[2] = 17; //HegonycTuMbIe [aHHbIe
week[3] = 7; // 4yeTBepr
week[6] = 7; // BockpeceHbe
Console.WriteLine("Pabo4yasi Hegensa: ");
for (inti=0;i<7;it+t)
Console.Write("day[{0}] = {1} ", i, week[i]);
Console.WriteLine( );
Console.WriteLine("day[{0}] = {1}\t", 8, week[8]);

PG3YJ'[I)TaT BBITTOJTHCHUA ITPOrpaMMbl:

Owunbka: geHb=2, 4yacbi=17!

Paboyas Hegens:

day[0] =7 day[1] = 0 day[2] = 0 day[3] =7
day[4] = 0 day[5] = 0 day[6] = 7

day[8] = -1

ITapaMmeTp MHIEKCaTOpa M COOTBETCTBYIOIEE €My WHIEKCHOE
BbIpaxkeHUE MHAEKcATopa He 00s13aTeIbHO TOKHbBI UMETh 1IEJ0UUC-
JIeHHBIH TuM. B ciaeayoolem nmpuMmepe paccMoTpuM Kiacc Dictionary,
00BEKT KOTOPOIO MOXET CIYXXUTh NMPOCTEHIINM clioBapeM. B kiacc
Dictionary BKJII0YMM B KayecTBe IIOJIeil ABa MaccHBa CTPOK — Mac-
CHUB HMCXOIHBIX CJIOB, HAIlpUMEpP, Ha aHIIMACKOM $I3bIKE, U MacCUB
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MePeBOIHBIX 9KBUBAJICHTOB. MacCUB MCXOMHBIX CJIOB OyIeM 3aIo-
HATHh B KOHCTPYKTOpE TIPU CO3MAHUU CIOBAPSI-00BheKTa. DIeMEHTaM
MacCHBa MepPeBONHBIX S5KBUBAJICHTOB OyIeM MPUCBanNBaTh 3HAYCHUS
C ucIoJib3oBaHMeM uHIekcaTopa. Ilapamerp mHAekcaropa OymeT
uMeTh TAN string. 3amaBas B KBaAPATHBIX CKOOKaxX CJIOBO B BUIE
CTPOKH, TIOJIYYMM JIOCTYN K DJIEMEHTY C €ro IepeBOIHBIM 2KBUBA-
neHTtoM. OmpenelieHHe KJlacCa MOXET OBITh TakKuM (IIporpamma
12_05.cs):

class Dictionary { // cnoBapb
string [ ] words; // cnoBa
string [ ] trans; // nepeBogbi
public Dictionary(params string[ ] str) // KOHCTPpyKTOp
{
words = new string[str.Length];
trans = new string[str.Length];
int ind=0;
foreach (string s in str)
words[ind++] = s; // 3anoJIHnJIn MaccuBs CJI0OB
}
int search(string str) { // MOUCK cJi0Ba
for (int i = 0; i < words.Length; i++)
if (words[i] == str) return i;
return -1;
}
public string this[string w] {
set { int ind = search(w);
if (ind == -1)
Console.WriteLine("CnoBa Hert!");
else trans[ind] = value;
}
get { int ind = search(w);
if (ind == -1) return "CnoBsa Her!";
else return trans[ind]; }

B xnacce Dictionary nBe cchuiku words 1 trans Ha MacCUB CJIOB U
Ha MacCHUB UX IePEeBOIHBIX 9KBUBaJIeHTOB. COOCTBEHHO MaCCUBHI KaK
OOBEKTHI CO3MAIOTCS B KOHCTPYKTOpPE. Y KOHCTPYKTOpA IMapaMeTp C
Moan(dUKaTOpOM params, MO3BOJISIIOLINI UCTIONB30BaTh ITEPEMEHHOE
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YHUCJIO apryMeHTOB. PealbHOE KOJIMYECTBO apryMEHTOB OIpenessieTcs
Kak str.Length. OTo 3HaueHue onpeaessieT pa3Mepbl MAaCCUBOB, aape-
CyeMbIX cchlIKaMu words U trans. CTpOKM-apryMeHTbl KOHCTPYKTOpPA
IpHcBanBaloOTCs 31eMeHTaM MaccuBa words| | B mukiie foreach. Mac-
CHUB TepeBOMOB trans| | ocTaéTcs He3aNmOJIHEHHbBIM.

B xnacce onpeneneH BcrioMoraTeIbHbIN 3aKphIThIA MeTo search(),
JIJIs TIOMCKa B clioBape (B MaccuBe words[ | MCXODHBIX CJIOB) CJIOBa,
3aJJaHHOTO C TIOMOIIBI0 apryMeHTa. MeTon BepHET MHIEKC CJIOoBa,
1mbo -1, ecau cioBo oTcyTcTByeT. Meton search() mcrosb3yeTcs B
uHaekcaTope. B akceccope set onpeneinsieTcsa nHAeKC ind Toro aje-
MeHTa MaccuBa trans| |, KOTOpOMy HY>XKHO IIPHUCBOUTh HOBOE 3Haye-
HUE MEepPeBOAHOro 3KBUBaJIeHTA. ECIM MOUCK HeynayeH — BbIBOAUT-
cs COOOIIIeHNE, MHaYe 3jIeMeHTy trans[ind], mpucBamBaeTcs 3HaUYCHME
MepeBOJHOT0 3KBUBaJIeHTa. AKceccop get BO3BpallaeT 3HauyeHUe
trans[ind] 1100 CTPOKY ¢ COOOILIEHUEM, UTO CJIOBA HET B CJIOBape.

s wimocTpaliuy BO3MOXHOCTe! Kiacca dictionary v ero uH-
JeKkcaropa NpuBeaeM CenyIolIri ¢pparMeHT Koaa:

static void Main( )

{

Dictionary number = new Dictionary("zero”, "one”, "two");
number[«zero»] = "Hynb";

number[«one»] = "oguH";

number[«two»] = "27;

Console.WriteLine("number[\"one\»]: ™ + number["one"]);
Console.WriteLine("number[\"three\"]: " + number[«three»]);
Console.WriteLine("number[\"two\"]: " + number["two"]);

}

B metonme Main( ) co3maH oguH oOBeKT Kjacca Dictionary. B
00bEKTe-CI0Bape BCErO TPU CJIOBA, Y KOTOPHIX BHAuajie HET mepe-
BOJIHBIX 9KBUBaJICHTOB. [JIs1 3a1aHus TIepeBOAOB UCIIOJb3YIOTCS BbI-
paxeHus: ¢ uHaAeKcaMu. [1pu obpallleHUU K OTCYTCTBYIOLIEMY CJIIOBY
3Ha4YeHMeM BoIpaxkeHUsT number["three”] OymeT ctpoka "Ciosa Her!".

PesynbTaT BHINOJHEHUS] TPOrPAMMBI:

number["one”]: ognH
number["three”]: CnoBa HeT!
number["two"]: 2
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12.5. UHpekcaTopbl, UMUTUPYIOLLME Hann4ue
KOHTeWHepa

1t iporpaMMHUCTa-M0Ib30BaTe sl 00pallleHIue ¢ IOMOIIbIO MH-
JeKcaTopa K 00bEKTY UyXKOTO KJjacca BBIMISAUT KaK oOpalleHue K
3JieMeHTy MaccuBa. Ho MaccuBa Kak TakKOBOTO B OOBEKTE MOXET U
He ObITh. [leJio B TOM, YTO MHAEKCATOP MOXHO OIpeneuTh B Kjacce,
rie KoHTeliHep (Halpumep, MacCuB) OTCYTCTBYyeT. B aToMm ciydae
WHJEKcaTOp MPOCTO-HAMPOCTO 3aMeHseT MeToll. OTJIMYMEe COCTOUT B
CUHTaKCHCe o0palleHus].

B xayecTBe npumMepa pacCMOTPUM KJlacc, MPEACTABISIONINIA 1Be
TeMmepaTypHble 1iKajbl. Temnepatypa T° mo aOCoMIOTHOU 1IKale,
BBeneHHOI Bunbsimom TomcoHoM (J1opaoMm KenbBUHBIM), CBSI3aHA C
TeMneparypoil t° mo mkaie Ilenbcust cooTHomeHueM: T° = t° +
273.16°.

Onpenenum kinacc Temperature ¢ UHAEKCATOPOM, MO3BOISIOIIUHA
noyiyyaTb 3HaueHue T° mo BeauuuHe t°, KOoTopyro OymeT 3aaaBaTb
napameTp nHAeKcaTopa. Tak Kak TeMmneparypa 1mo KeinbBuHy He MO-
XeT OBITh OTPULATEILHON, TO MpuMeM, 4To mpu t° < -273.16° nH-
nekcarop Oyaer Bo3Bpaiath 3HaueHue -1. (ITporpamma 12 06.cs.):

class Temperature
{ // Temnepartypa no KenbBuHy n no Llenbcuio.
public double this[double t] {
get { return (t< -273.16) ? -1 :t + 273.16; }
}

B xjacce HeT MaccuBa, M MOTOMY HET CMBIC]Ia B MHIEKCATOPE
OIpedeIsITh aKkceccop set. B ommmume OT mMpeablayliux IMpUMepOB
rmapaMeTp MHIAeKcaTopa M BO3BpalllaeMoe UM 3HauYeHUE UMEIOT THUII
double. KoHcTpykTOp 3amaercst HessBHO. I[IpuMeHeHMe MHAEKcaTopa
WUTIOCTPUPYET CAEAYIOMIA parMeHT Koaa:

static void Main()
{
Temperature TK = new Temperature();
double t=43;
Console.WriteLine(«TK[{0}] = {1:f2}», t, TK[t]);
t = -400;
Console.WriteLine(«TK[{0}] = {1:f2}», t, TK[t]);
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t=-273;
Console.WriteLine(«TK[{0}] = {1:f2}», t, TK[t]);

P63YJIbTaT BBITIOJTHEHUA:

TK[43] = 316,16
TK[-400] = -1,00
TK[-273] = 0,16

KoHmporsnbHbie eonpocskl

1. OO6bsIcCHUTE TIPUHIIMITEI WHKATICYISIIUN U ¢€ TIpUMEHEeHUs K
KJIacCaM.

2. Ommmte rpaduyeckoe n3oopaxenue kiacca B UML.

3. B uéM oTiIM4uMs CBOMCTB OT TOJIeit?

4. TlpuBenute opMart OOBSIBIEHUS CBOMCTBA.

5. Urto Takoe TuN cBOMCTBA?

6. Uto Takoe TeJlo akceccopa B OOBSIBICHUN CBOMCTBA?

7. KakuM maeHTHUKATOPOM TIpEICTaBIeHO B set-aKceccope
HOBOE 3HaUeHE CBOICTBA?

8. OOBsICHNTE Ha3HAUYECHNE MEXaHN3Ma aBTOPEeaTN3yeMbIX CBOICTB.

9. YTo TaKkoe CKPBIThIC IOJISI.

10. O6BsicHUTE poJb ciy:KeOHoTro ciaoBa this B MHIeKcaTope.

11. MoxeT 1 B OTHOM KJ1acce OBITh HECKOJIbKO MHIEKCATOPOB?

12. Kakoit TAII DOITyCTUM JJIs ITapaMeTpa MHaeKcaTtopa?
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BKNIOYEHUE, BNOXEHWUE U
HACJNEOOBAHUE KITIACCOB

13.1. BknioyeHne o6bHEKTOB KnaccoB

B cooTBeTCTBMM ¢ OCHOBHOI 3amadeii, pelraeMoii IIpyu IMPOeKTH -
POBaHMM ITPOTPAMMBI, BXOMSIINE B HEEe KIIACChl MOTYT HaXOIUThCS B
pasHBIX OTHoIIeHUsIX. HamboJee mpocToe — OTHOIIEHWE He3aBUCH-
MOCTH KJIACCOB, TO €CTh HE3aBUCUMOCTH ITOPOKIaeMBIX UMH 00BEK-
ToB. BoJee ciioxkHOe — OTHOIIIEHUE BKIIOUEHMS, 1T KOTOPOTO HC-
MTOJTL3YIOT Ha3BaHU «uMeeT» (has-a) M «BKITIOUaeT», MHaUe «SIBJISIETCS
yacTblo» (is-part-of).

B Teopun 00beKTHO-OPUEHTUPOBAHHOTO aHAIM3a PAa3INYaIOT IBE
(opMBI OTHOIIIEHNS BKIIIOUEHHSI — KOMITO3UIIMIO M arperaiuio.

[Ipu oTHOIICHUM Komno3uuuu OOBHEKTHI OMHOTO Kilacca MW He-
CKOJIBKMX Pa3HbIX KJIaCCOB BXOAAT KakK ITOJISI B 0OBEKT APYTOro (BKIIO-
yarlero) kiaacca. Takum o6pa3oM BKIIFOUEHHBIC OOBEKTHI HE CYILIEe-
CTBYIOT 0€3 BKJTIOUAIOIIETO UX OOBEKTA.

[Ipu oTHOIICHUYN aepezayuu OOBHEKT OTHOTO Kilacca OObEIUHSIIET
Ve CYIIECTBYIOIINE OOBEKTHI APYTUX Ki1accoB. To eCTh U BKITIOYAlO-
1IN 00BEKT, M BKIIIOYaeMbIe B HETO OOBEKTHI CYIIECTBYIOT B HEKO-
TOPOM CMBICJIE CaMOCTOATEbHO. [Ipr YHUITOXEHUM BKITIOYAIOIIETO
00beKTa BXOAMBIINE B HETO OOBEKTHI COXPaHSIOTCS.

PaccMotpuM Ha TiprMepax 0COOEHHOCTH pealu3alliyi Ha SI3bIKE
C# OTHOIIEHW KOMIIO3WIINY W arperaiim.

Onpeaenum (porpamma 13_01.cs) Kiacc «Toyka Ha MJIOCKOCTU»:

class Point

{
double x, y;
public double X { get { return x; } set { x = value; } }
public double Y { get { return y; } set { y = value; } }

B xutacce 3akpriThie 11oJ1g double X, y onpenenasioT KOOpAMHATHI
Touku. CBoiicTBa X 1 Y 00eCIeynBaIoT YIOOHBINA TOCTYI K KOOPIU-
HaTaM TOYKHM, MpeICTaBIIeHHOM o0BheKToM Kiacca Point. B ximacce
Point HeT 9BHO ompeneleHHOTO KOHCTPYKTOPa, W KOMITHIISITOP J0-



BkniodeHue, BNoxeHue U HacnemoBaHWe Kaccos 237

0aBJIsIeT KOHCTPYKTOP YMOJTYAHUSI — OTKPBHITBIM KOHCTPYKTOpP 063
rmapaMeTpoB. KoopamHaTtel co3naBaeMoil TOYKHM IO YMOJTYAHUIO T0-
JIy4aloT HyJIeBbIe 3HAYEHUS.

OObekThHl Kiacca Point MOXHO IO-pa3HOMY BKJIIOYaTh B OoJjiee
CJIOXKHBIE KJ1acchl. Bo3dbMeM B KauecTBe TaAKOTO BKITIOUYAIOIIIETO Klac-
ca kinacc Circle, 00bEKT KOTOPOTO IMpPEACTaBIsIET «OKPY:KHOCTb Ha
miockocT». O0beKT kiacca Point (Touky) OydeM HCIIOJIb30BaTh B
KayecTBe IIEHTPa OKPYKHOCTH.

HauyHeM ¢ komno3uyuu xaaccoé v, OTIIOXKUB OOBSICHEHUS, 1aAUM
Takoe OoImpeneeHre Kiacca:

class Circle
{ // BakpsbiTbie nons:
double rad; // paBuyc OKPY>XXHOCTHU
Point centre = new Point(); // UEHTP OKPYXXHOCTU
// CBOUCTBO A4Jis1 panunyca OKPY>XHOCTHU:
public double Rad { get { return rad; }
set { rad = value; } }
// CBOMCTBO A4Ji1s1 3Ha4Y€HUs1 AJINHbI OKPY)XHOCTU:
public double Len { get { return 2*rad*Math.PI; } }
// CBOMCTBO AJ1S1 LLeHTPa OKPYXXHOCTHU:
public Point Centre { get { return centre; }
set { centre = value; } }
public void display()
{
Console.WriteLine("Centre: X={0}, Y={1};"+" Radius={2},
Length={3, 6:f2}",
centre.X, centre.Y, this.rad, Len);
}
}

B xnacce Circle nBa 3akpwiThix 1ojist: double rad — pammyc ox-
pyxkHoctn u Point centre — ccbulka Ha 00BeKT Kitacca Point. s
WHULWATN3ALNI 3TOU CCHUIKHA MCITOJIB3YETCSI BhIpaXKeHUE C Oorepa-
LIMe new, B KOTOPOM BBITIOJIHSIETCS SIBHOE 00OpallieHUue K KOHCTPYK-
Topy kinacca Point. TeM caMbIM TIpW CO3MaHWUU KaXIOTO OOBEKTa
«OKPYXHOCTB» BCETZIa CO3JAeTCSI B BHIE €ro IO O0BEKT «TOYKay,
OTIpeACIIIONINIA IIEHTP OKPYKHOCTH.

Tpu OTKPHITEIX CBOMCTBAa 0OECIIEUNBAIOT JOCTYIT K XapaKTepHC-
THKaM o00BbeKTa-oKpyxXHocTH: Rad — pammyc okpyxnHoctu, Len —
IUTMHA OKpyXHOCTH, Centre — IIEHTP OKPYKHOCTH.
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B kiacce ompeneneH OTKpHITHI Meton display(), BBIBOASIIMIA
KOOPIMUHATHI LIEHTPA U 3HAYECHUS IPYTUMX XapaKTEePUCTUK OOBEKTa,
MPeACTaBJSIIONIETO OKPYKHOCTD.

Taxk kak B knacce Circle HeT IBHO OIpeaeeHHbIX KOHCTPYKTO-
POB, TO HESIBHO CO3[aeTCsI KOHCTPYKTOp Oe3 ImapaMeTpoB, U TOJS
OIpeNeNIIEMOTO C €ro IMOMOIILI0 OOBEKTa MONYYaloT 3HAUCHUS I10
YMOJYaHUIO.

B cienyroueit mporpamme co3gaH o0beKT Kiacca Circle. 3ateM
¢ nomolibio cBoiicTB KiaccoB Circle n Point nu3MeHeHbl 3HaYEeHUS
ero noJjieii. Meton display() BEIBOAUT CBEAECHUS O XapaKTepUCTUKAX
o0beKTa.

static void Main()

{
Circle rim = new Circle();
rim.Centre.X = 10;
rim.Centre.Y = 20;
rim.Rad = 3.0;
rim.display();

PesynbTaT BBIITOJHEHNST TPOrPAMMBI:
Centre: X=10, Y=20; Radius=3, Length= 18,85

OcHOBHOE€, Ha 4YTO ClIeayeT 00paTuTh BHUMaHUE, — B IIpOorpaMme
HET OTAEJbHO CYIIEeCTBYIOLIEro oobekTa kinacca Point. UMeHHO 3TO
SIBJISIETCSI OCHOBHBIM MPY3HAKOM KOMITO3ULIMU KJ1accoB. OOBEKT Kiac-
ca Point ssBHO co3maéTcst TOJIBKO IpU co3aaHuu oobekTa Kiacca Circle.

Ha puc. 13.1 npuBeaeHa guarpaMma KJIaCCOB, HaXOMSIIUXCS B
OTHOIIIEHUU KOMMO3ULMU. KOHCTPYKTOPBl yMOJIYaHUsI, KOTOpPbIE
Jo0aBJIeHbl B 00OBSIBICHUS KJIACCOB aBTOMaTUYECKH, Ha CXeMax KJjac-
COB He moka3aHhbl. TOT (hakT, 4TO CChUIKa Ha 00BeKT Kiacca Point,
SIBJISIETCSI 3HAUCHMEM TT0JIsI centre oobekTa Kiacca Circle, HUKaK SIBHO
He 0003HaYEeH.

He usMmenssa kinacc Point, MOXHO ciieayoluM 06pa3oM MoCcTpo-
UTh KJIACC «OKPYKHOCTh Ha INIOCKOCTH», MCIIOJIb3YsI arperaiuo Kjiac-
coB (rmporpamma 13_2.cs):

class Circle
{ // BakpsiTbie nonsa:
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}-}_

| Point 2 | Circle

Class Class
= Fields = Fields
a4 x ¥ centre
a? v ¢ rad
= Properties = Properties
fﬁ x ﬁ:' Centre
fﬁ Y ﬁf‘ Len
4 % Rad
= Methods
W display

Puc. 13.1. [IluarpaMma KOMITO3UIIMM KJIACCOB

double rad; // pagunyc OKPY>XXHOCTHU
Point centre; // ccblIka 6e3 nHuunanusaunm
public Circle(Point p, double rd) // KOHCTPyKTOP
{

centre = p;

rad = rd;
}
public double Rad { ... }
public double Len { ... }
public Point Centre { ... }
public void display() { ... }

B Texcre HOoBoro kiacca Circle mokazaHbl TOJHOCTBIO TOJBKO
OOBSIBIICHUS TI0JICil M1 KOHCTPYKTOP, TIEPBBIN ITapaMeTp KOTOPOTo —
cchlJIKa Ha 00beKT kiacca Point. CBoiictBa u meron display() ocra-
JICh 0e3 M3MECHEHMIA.

IIpn Takom m3MeHeHHOM ompeneneHun Kimacca Circle misa co-
30aHMS €T0 00bEeKTa HEOOXOMMMO, YTOOKI YK€ CYIIeCTBOBAI OOBEKT
kinacca Point, ¢ TTOMOIIBIO KOTOPOTO B 00BEKTe OYIET ONpeaesieHO
3HAUYCHUE TI0JIs centre.
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JduarpaMma KJIacCOB, HaXOMSIIMXCS B OTHOIICHUM arperaiuu,
(cMm. puc. 13.2), mpakTUUeCcKM Ta Xe, YTO U JAMarpaMma KOMITO3M-
muu. Tonbko B kinacce Circle SBHO NPUCYTCTBYET KOHCTPYKTOP 00-
1IETO BHIA.

}}_

| Circle

Point
Class Class
=l Fields =l Fields
o x #* centre
gy g rad
=l Properties =l Properties
_"‘*11 k4 _"*11 Centre
ﬁ} i ﬁf‘ Len
F Y pad
=l Methods
W Circle
W display

Puc. 13.2. JluarpamMmma arperauuu KjiaccoB

B cnenyromieii mporpamme (B MeToae Main) co3gaH oObeKT Kiac-
ca Point. 3aTteM ¢ nmoMoiblo cBoiicTB X U Y M3MEHEHbl 3HAYEHUS
ero mojeir. Ha ocHoBe 3TOrO0 00BeKTa KOHCTpYKTOp Kimacca Circle
dopMupyeT 00bEKT «OKPY:KHOCTb Ha Tiockoctu». Meton display()
BBIBOJIUT CBEICHUS O XapaKTepUCTUKAX ITOCTPOCHHOTO OOBEKTA.

static void Main()

{
Point pt = new Point();
pt.X = 10;
pt.Y = 20;

Circle rim = new Circle(pt,10);
rim.display();
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Pe3ynbTaT BBINOJIHEHUS IIPOrPAMMBIL;
Centre: X=10, Y=20; Radius=10, Length=62,83

B omimune ot xoMmno3umu npu arperanuu B xiacce Circle Her
SIBHOM MHUILIMAIU3ALMN IToJIg centre. st obecrieyeHUsT BKIIOYEHUS
obbekTa kinacca Point B 06bekT kitacca Circle B xiacce Circle ssBHO
oIpelesieH KOHCTPYKTOP, OJHUM M3 MapaMeTPOB KOTOPOI'O CIIYXKUT
CChUIKa Ha oOBbeKT Kiacca Point. B Teige KoHCTpykTOopa 3HAdyeHHeE
3TOM CCHUIKM ITpHUCBamBaeTcs noiio centre kiacca Circle.

13.2. BnoxeHue Knaccos

B 00bsiBIIeHME KJ1acca B KAUECTBE €ro WieHa MOXKET BOMTU OObSIB-
JieHue tura. TakuM TUIIOM MOXET OBITh KjlacC. DTOT BHYTPEHHUM
KJ1aCC Ha3bIBAIOT 6.20MCeHHbIM KJIACCOM, a BKJIIOUAIOILIMIA €ro Kjlacc —
enemnum. OCOOEHHOCTDBIO BJIOKEHHOTO KJlacca SIBJISIETCS TO, UTO MY
IOCTYITHBI BCE YJIEHBI BHEIITHETO KJlacca, JaXke €CJIM 3T YISHBI 3aK-
pbiThie (private). OObIYHO BJIOXKEHHBIN KJIacC BBOAUTCS TOJbKO IS
BBITIOJTHEHUS AEHCTBUI BHYTPU BHEIITHETO KJIacca U «HE BUACH» BHE
BKJIIOYaroIero ero kiaacca. OqHako, BIOXKEHHBIN KJIacC MOXKET OBITh
00bsiBIEH ¢ MoauduKkaTopom public 1 Torga OH CTAaHOBUTCS AOCTY-
IIEH Be3Je, IIe BUACH BHeIIHU Kiacc. Ecnu oTkphIThii Kitacc Nested
BioXeH B kjacc Outside, To IJisl BHEIIHEro oOpalleHUsI K BIOXKEH-
HOMY KJIaCCy CJIeAyeT HCIIOJIb30BaTh KBAIU(HUIMPOBAHHOE HMSI
Outside.Nested.

IIponeMoHCTpUpPYeM CHHTAKCHUC BJIOXKEHMS KJIACCOB Ha TIpUMepe
Kkjacca okpyxHocTh (Circle), LIeHTp KOTOpOIi MpeacTaBiisieT OObEKT
BJIOXKEHHOTO Kjacca Point. YToObl BO3BMOXHOCTU BHELIHETO Kjlacca
Circle ObUIM OJIM3KM K BO3MOXKHOCTSIM YK€ PAacCMOTPEHHBIX KJjlac-
COB, peaju3yoIIMX KOMITO3UILIMIO M arperaluio, caejiaeM BIIOKEH-
HBII KJacc Point oTKpBITBIM. B cienyloieil mporpamMmMe oObsIBIECH
ykazaHHbIHN Kiacc Circle ¢ BlIoXKeHHBIM KjaaccoM Point.

// 13_03.cs - BnoxeHune kKnaccos

using System;

class Circle

{ // BakpsbiTbie nons:
double rad; // PpaBuyc OKPY>XXHOCTHU
Point centre = new Point(); // LLeHTP OKPY)XHOCTU
// CBOMCTBO A4Jis1 pagnyca OKpPY>XHOCTHU:
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public double Rad { get { return rad; }
set { rad = value; } }
// CBOMCTBO A4J11 3Ha4YeHUs1 AJINHbI OKPY)XHOCTU:
public double Len { get { return 2 * rad * Math.PI; } }
// CBOMCTBO AJi1s1 LE€HTPa OKPYXHOCTHU:
public Point Centre { get { return centre; }
set { centre = value; } }
public void display()
{
Console.WriteLine("Centre: X={0}, Y={1}; " +
"Radius={2}, Length={3,6:f2}",
centre.X, centre.Y, this.rad, Len);
}
public class Point
{
double x, y;
public double X { get { return x; } set { x = value; } }
public double Y { get { return y; } set { y = value; } }
} // end of Point
} // end of Circle
class Program
{
static void Main()
{
Circle rim = new Circle();
rim.Centre.X = 100;
rim.Centre.Y = 200;
rim.Rad = 30.0;
rim.display();

Pe3ynbTaT BBIIIOJHEHUST IPOrPaMMBbI:
Centre: X=100, Y=200; Radius=30, Length=188,50

B xmacce Circle st ”HAIIMAIU3AIUK TIOJIST center UCTIONb3YeTCsI
KOHCTpYKTOp yMoiryanus kiacca Point. ITpedpukce «Circle.» ripu aTom
He TpeOyeTcs MPUMEHSTh, XOTS €ro MCIIOJb30BaHUE HE TPUBEIET K
omm6OKe. To ke caMoe OTHOCUTCSI M K 0003HAYEHUIO THUIIA CBOMCTBA
Centre. Het ssBHOTO ompeneieHUs] KOHCTPYKTOPOB M BO BHEITHEM
knacce. [Toatomy B MeToae Main( ) aj1s1 co3gaHusi 00beKTa, acCoL-
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MPOBAHHOTO CO CCBUIKOM rim, UCIOJb3yeTCsI KOHCTPYKTOP yMoJvya-
Hus Circle( ). g oOpallieHUsI K CBOMCTBaM, ONpPeAeISIONINM LEHTP
OKPYXHOCTHU, IIOTPeOOBAIOCh UCII0JIb30BaTh NUMEHA C IBOMHOI KBa-
mmdukanueii: rim.Centre.X u rim.Centre.Y.

B ortnnMune OT KOMNO3UILIMKU M arperaluy MpyU BIOXEHUM Kiac-
COB BHYTPEHHMI Kjacc (He TOJbKO OOBEKT) He CYILIECTBYET He3aBU-
cUMO OT BHelrHero. Ha quarpamMMme Kj1acCoB BJIOKEHHBIN KJIacc 1300-
paxaeTcss MMEHHO BHYTPM BHelllHero (cm. puc.13.3).

| Circle
Class

}}_

= Fields
2" centre
o rad

= Properties
P Centre

i‘*‘f Len
P Rad
=l Methods
W display
= Mested Types

3

| Point
Class

=l Fields
g? x
o

=l Properties
B ox
=y

Puc. 13.3. luarpamMmma BIOXEHUS KIacCCOB
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13.3. HacnepgoBaHue knaccoB

HaubGonee 6oraTbiM B OTHOLIEHUN MOBTOPHOTO MCHOJb30BAHUS
Koma M moJuMopdu3Ma SIBJISIeTCs] OTHOIIIEHWE HAaCIeIOBaHUS Kiac-
coB. JI71s1 Hero ucmnoJb3yloT Ha3BaHUE «sBiisieTcs» (is-a). [Ipu Hace-
JIOBAaHUM OOBEKT MPOM3BOAHOIO Kjacca CIYXUT YaCTHBIM Cilydyaem
WM crieuManu3anueil oobekTa 6azoBoro kiacca. Hanpumep, Beno-
cuIies] SIBJISIETCS YaCTHBIM CJIydaeM TPaHCIIOPTHOIro cpeacTtBa. He
IIPOBOMS CPABHUTEIHLHOIO aHAIN3a BCEX TOHKOCTEW BO3MOXHBIX OT-
HOIIIEHUI MeXIy KjiacCaMM (3TUM HY>XHO 3aHMMATbCSl B CIIELIMATb-
HOM Kypce, TOCBSIIEHHOM 00beKTHO-OPUEHTUPOBAHHOI METOA0JI0-
rum, cM., HampuMmep, [3]), moKaxkeM Ha IIpuMepe paccMaTpUBaeMbIX
KJIACCOB «TOYKA Ha IIJIOCKOCTH» M «OKPYKHOCTD C 3aJaHHBIM TOYKOM
LICHTPOM» KaK peanu3yeTcs HacaenoBaHue B si3bike C#. UTak, Kiacc
Point 0ynet 6a30BbIM KitaccoM, a kinacc Circle cmeaeM ero Haciemn-
HUKOM, WHA4Ye TOBOPSI, MPOU3BOIHBIM OT HETO.

7151 0OBsIBNIEHUS KJlacca, KOTOPBIH SIBJISIETCS HACIETHUKOM He-
KOTOpPOro 6a30BOro Kjacca, UCHoJb3yeTcsl CACAYIOIIMA CUHTAKCUC:

MOﬂM¢MK3TOpropt class nms_npon3BoaHOro_knacca
:mmsa_6a30Boro_knacca
{onepatopbl_Tena_npoun3ssogHoro_knacca}

KoHcTpykuus :ums_6azoeoeo_kaacca B cranaapte C# Ha3blBaeT-
csl cneyugpuxayueii 6asvt Kaacca.

Takum obpazom, kiacc Circle Kak IIpOU3BOAHBII OT 0a30BOro
kinacca Point MOXHO ompeneauTh TaKuM oOpa3oMm (IIporpamma
13_04.cs):

class Circle : Point // knacc "OKpY>XHOCTb Ha NMJ1O0CKOCTU"
{ // BakpsbiTO€ none:

double rad; // paanyc OKpPY>XHOCTU

// CBOMCTBO A4Ji1s1 pagunyca OKpPY>XHOCTH:

public double Rad { get { return rad; }

set { rad = value; } }

// CBOMCTBO A4J11 3Ha4Y€HUs1 AJINHbI OKPY)XHOCTU:

public double Len { get { return 2 * rad * Math.PI; } }

// CBOMCTBO AJiIS1 LeHTpa OKPYXHOCTU:

public Point Centre

{
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get
{
Point temp = new Point();
temp.X = X;
temp.Y = Y;
return temp;
}
set { X = value.X; Y = value.Y; }
}
public void display()
{
Console.WriteLine("Centre: X={0}, Y={1}; " +
"Radius={2}, Length={3,6:f2}",
X, Y, rad, Len);

B npomsBogHoM kiacce Circle sBHO ompeneyieHbl 1ojie double
rad, Tpu yxe paccMoTpeHHBIX cBoiicTBa Rad, Len Centre m mMeron
display(). ITo cpaBHeHMIO ¢ MpeAbIAYLIMMU IIpuMepamMu Kiacc Point
He u3MeHuicsa. OH TaK Xe COAEPKUT NIBa 3aKPBITHIX IOJIS, 3a1a10-
IIMX KOOPAMHATBI TOUKH, M IBa OTKPBIThIX cBoiicTBa X, Y, obecre-
YyyBaloOllKe NOCTYN K 3TUM TojsiM. B kiacce Point KoHCTpyKTOp 10-
0aBJieH KOMITIJISITOpOM. HeT sIBHOTO ompeneneHns KOHCTPYKTopa 1
B kiacce Circle. IToatomy 00bekTH Kiacca Circle MOXXHO cO31aBaTh
TOJILKO C YMaJT4YMBaeMbIMU 3HAYECHUSIMU TTOJIEH.

ITpu HacnemoBaHUM MPOU3BOJAHBIN KJIAacC «IMOJy4YaeT B HacJel-
CTBO» BCE ITOJISI, CBOIICTBA M METOABI 0A30BOT0O KJlacca, 3a MCKII0Ye-
HUEM KOHCTPYKTOpa — KOHCTPYKTOpP 0a30BOTO Kjacca He Haclemy-
etcd. [loaydyuB oT 6a30BOro Kjacca ero Imosisi, METOJbl U CBOMCTBA,
6a30BHIiT KJTACC MOXKET ITO-Pa3HOMY «PaCTIOPSITUTHCS C HACTEACTBOM>.
ITons 6a3oBoro kjiacca HEIOCPEACTBEHHO BXOIST B YMCIIO IOJEH
npou3BogHOro kiacca. OmHako JOCTYI K MOJsIM 0a30BOro Kjiacca
JUUISI METOJIOB, CBOMCTB M OOBEKTOB MPOU3BOAHOIO KJlacca pa3pelleH
He Bceraa. 3akpbiThbie IMOJIsSI CBOWCTBA U METOAbl ©6a30BOro Kjacca
HEIOCTYITHBI IS METONIOB, CBOMCTB 1 OOBEKTOB IMPOM3BOIHOTO KJlacca.

OTKpBITBIE TIOJISI, METOIBI, U CBOKMCTBA 0A30BOT0 KJlacca JOCTYITHBI
JIJIsI METOJIOB, CBOICTB U OOBEKTOB IPOU3BOAHOIO Kjacca. B Haiem
npuMepe kinacc Point mMeeT mBa OTKPBITBIX CBOMCTBA, KOTOPBIMM
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MOXHO T10J1b30BaThCsl Kak BHYTpM Kjacca Circle Tak 1 BO BHELIHEM
MUpe, obpaliasich K 3TMM CBOWMCTBaM C MOMOLIbIO OOBEKTOB Kjacca
circle. B metone display() mpou3BOJHOro Kijacca BBITIOJHSIETCS He-
MOCPENCTBEHHOE OOpalllaHue K yHACJAeJOBaHHBIM cBOMcTBaM X, Y.

Ocoboe BHMMaHUE B HallleM MpUMEpPE C HACJIeOBaHUEM HYXXHO
obpatuth Ha cBoiictBo Circle.Centre. IIpu arperaiiii U KOMITO31-
uu knacca Point B kinacc Circle 3HaueHHEM 3TOrO CBOMCTBA CIYKUT
CChLJIKAa Ha HEMOCPEICTBEHHO CYIIECTBYIOLIMI 00beKT Kiaacca Point.
B cinyuae HaciaegoBaHus B o0bekTe kKiiacca Circle oObekTa Kiacca
Point HeT — MPUCYTCTBYIOT TOJBLKO IOJISI TAKOTO O0BEKTA 1 B KJjlacce
Circle mocTymHBI OTKpBIThIE CBOiicTBa Kiacca Point. Ilostomy mis
o0bsBieHus B kiacce Circle cBoiictBa Centre o0beKT Kitacca Point
MPUXOIUTCST «PEKOHCTPYUpPOBaTh». B get-akceccope IBHO cO3AaETCs
BpeMEeHHBIN 00beKT Kilacca Point, ero mojsm npucBavBaroTCs 3Ha-
YyeHus MmoJjiel, yHaciaenoBaHHbIX kjaccoM Circle or 6a3oBoro kjacca
Point. Ccblika Ha 9TOT BpeMEHHbIN 00OBEKT BO3BpallaeTCsl Kak 3Ha-
yenue cBoiicTtBa Circle.Centre. Set-akceccop cBoiictBa Circle.Centre
OYEHb IIPOCT — UCIIOJIL3YIOTCS YHACAeAOBaHHbBIE cBoiicTBa X, Y Kjlacca
Point.

Crnenytoumuit ¢pparmeHT niporpammbl (cMm. 13 04.cs) neMoHCTpU-
pyeT Bo3MmoxkHocTH Kiacca Circle.

class Program

{

static void Main( )

{

Circle rim = new Circle( );

rim. X = 24;
rim.Y = 10;
rim.Rad = 2;

rim.display();
rim = new Circle( );
rim.display( );

B metone Main( ) cozmaH 00bekT kiacca Circle. OH accouuupo-
BaH CO CCBUIKOW Tim, U C € MOMOIIbIO OCYIIECTBISIETCS JOCTYIT KaK
K CBOICcTBaM M MeTofaM obObekTa kiacca Circle, Tak U K CBOMCTBaM
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o0bekTa 6azoBoro Kiacca Point. Cienyrolime pe3yIbTaThl BEITIOTHE -
HUS TIPOTPaMMBI TOTIOJTHSIOT TIPUBEIeHHBIE OOBSICHEHUS:

Centre: X=24, Y=10; Radius=2, Length = 12,57
Centre: X=0, Y=0; Radius=0, Length = 0,00

B s3pike UML npenycMoTpeHO crnelyaibHOe 0003HAYeHUE IS
OTHOIIIEHMs HacJienoBaHMs KiaccoB. [IBa kiacca (cM. puc. 13.3) n3o6-
paxaroTcs Ha IuarpaMMe OTAEJIbHBIMU TMPSIMOYTOJbHUKAMM, KOTO-
pbI€ COCAMHEHBI CIUIOIIHON JIMHUEH CO CTPEJIKOM HAa OOHOM KOHIIE.
Crpenika HampaBjieHa Ha 0a30BbIi Kjacc.

}}_
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Puc. 13.4. Iuarpamma k niporpamme 13_04.cs
C HacJemoBaHMEM KJIaCCOB
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13.4. [locTynHOCTb YNEeHOB Krfacca
npu HacnegoBaHUM

YneHsl 6a30BOro Kjacca, MMEIOIIME CTaTyC NTOCTyIa private Kak
ObLTM HENOCTYMHBI 711 BHELIHETO MO OTHOILIEHUIO K OOBSIBICHUIO
0a30BOro Kjacca MUpa, Tak M OCTAIOTCS 3aKPbITBIMU JJIsI TPOU3BOJI-
Horo kjaacca. YjeHsl 0a30BOro kKjacca, MMelolIue MoAupUKaTop
public, OTKpPBITHI U151 YWIEHOB U OOBEKTOB MPOU3BOJHOTO Kiacca.

B psge ciyyaeB HeoOXOoAuMMO, YTOOBI WiIEHBI 0a30BOro Kjacca
OBbLTU JOCTYITHBI (OTKPBITHI) JJIs1 YJIEHOB MPOM3BOIHOIO Kjlacca, HO B
TO X€ BpeMsl ObLIM 3aKPbIThl (HEAOCTYMHHBI) i1 OOBEKTOB MPOU3-
BOJHOTO KJacca. B aToM ciyyae B 6a30BOM KJlacce 9T YJIEHbI JOJIXK-
Hbl ObITb 3auyuuieHHbIMU, TO €CThb OOBSBIEHBI C MOAU(PUKATOPOM
protected. Cpa3y xxe 0TMETUM, UTO €CJIM KJIACC PacCCMaTPUBAETCS BHE
HacJIemOBaHUs, TO 3allMIIEHHbIE WIEHBI HUYeM HE OTIMYAIOTCS OT
3aKphIThIX. K 3a1IMIIIEHHBIM YieHaM Kjlacca Heslb3sl 00pallaThCsl U3BHE
00BsSIBJICHUS KJlacca.

B npousBonHOM Kjacce 0OObIYHO BBOMASITCS HOBBIEC YJIEHBI, OIpe-
JEeISI0IIMe HOBOE MOBEACHNUE U JOIOJTHUTEIbHBIC XapaKTePUCTUKH
00BEKTOB IIPOM3BOAHOTO Kjacca. 1 HOBBIX (He YHACIedOBaHHbIX)
YJIEHOB MTPOM3BOIHBIX KJIACCOB MMEHA BBIOMPAIOTCS TTPOU3BOJILHO.

Ecnu B mpou3BoAHOM Kjlacce OOBSIBJAEH WIE€H, UMSI KOTOPOTO
COBMaJaeT C UMEHEM KaKoro-jaubo ujeHa 6a30BOro kKjacca, TO IJIs
UX pa3IMYEHUs B IPOM3BOAHOM KJ1acCE UCMOJIb3YIOTCSI YTOUHEHHbBIE
WMeHa:

this.nmsi_4yneHa_npousBoagHOro_knacca
base.nmsi_yneHa_6a30Boro_xnacca

IIpu BHeWIHUX OOpallleHUSIX OMHOMMEHHbIE WIEHbl 0a30BOTO U
MPOU3BOJHOTO KJIacca pa3anyaroTcs Mo TUIaM OObEeKTOB, IS KOTO-
PBIX 9TU OOpalleHUs] BbIMIOJIHEHBI.

PaccmoTrpum npumep. Omnpenenum Kiacc <«Kpyr» U IPOU3BOI-
HBII OT HETO KJIacC «KOJbLO». [IpeanoaokuM, 4To y Hac HeT HeoO-
XOAMMOCTH CO3[aBaTh OOBEKTHI KJIACCa «KPYI», U OH OyIeT UCIIOJIb-
30BaThCsl TOJIBKO KakK 0a30BbIi JJIs1 OMpeaeeHUs APYTUX KJIacCOB.
Torna ero onpeaeaeHue MmoxeT 0bITh TakuM (ITporpamma 13_05.cs):

class Disk // knacc kpyr

{
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protected double rad; // pagunyc kpyra
protected Disk(double ri) { rad = ri; } // KOHCTPYKTOP
protected double Area { get { return rad * rad * Math.PI; } }

B xnacce Disk ogHo 1os1e rad, 3agaroliiee 3HaYeHMEe paaguyca Kpyra,
KOHCTPYKTOpP OOILLEro Bujaa U CBOMCTBO Area, MO3BOJISIOLIEE TOTY-
YUTh 3HAUYEHUE TIoIanu Kpyra. [TapaMeTp KOHCTPYKTOpa SIBHO MC-
MOJIB30BaH B TeJIe KOHCTPYKTOpPA, IJie OH 3aJaeT 3HaueHue nous rad,
TO €CTh OIIpeaesaeT paguyc Kpyra. Bce 4ieHBl Kiiacca OObSIBICHBI C
Moaudukatopom protected. ITpu Takom ompeneleHUM KJacCc BHeE
HacjieAOBaHUSI HU K yeMy He TrojeH. HeBo3MOXHO co31aTh OOBEKT
kiacca Disk — ero KoHcTpykrop 3amuiuéHHbIi (protected). Eciu
yOpaTh SIBHO OIIpeIeSICHHBII KOHCTPYKTOP, KOMIIWISTOP I00aBUT
OTKPHITHIA KOHCTPYKTOpP yMoyuaHusi. Ho 1 B 3TOM ciydyae ITOJIb3bI
HE BUIHO — CO3JaB OOBEKT, HeJIb3s OyleT 00paTUuThCS K ero IOJIo
WJIN CBOMCTBY.

HMcnoab3yem kimacc Disk B kauecTBe 0a30BOTO B CAEAYIOILIEM
OODBSIBICHUU:

class Ring : Disk // knacc KosnbLO
{
new double rad; // paanyc BHYTPEHHEeW OKPY)XHOCTU
// KOHCTPYKTOpP:
public Ring(double Ri, double ri)
: base(Ri) { rad = ri; }
public new double Area
{ get { return base.Area - Math.Pl * rad * rad; } }
public void print()
{
Console.WriteLine("Ring: Max_radius={0:f2}, " +
"Min_radius={1:f2}, Area={2:f3}",
base.rad, rad, Area);

B npousBomHom xitacce Ring moite new double rad onpenenser
3HaYEHNE BHYTPEHHE! OKPYKHOCTY I'paHUIIbI KoJiblia. Pannyc BHel-
HEel TpaHUIIBl oIpenelisieT ogHOMMEHHOoe mnoJse double rad, yHacne-
JoBaHHOe 13 0a30Boro kiacca. Ob6a moss BHeE OoOBSIBICHHUS Kjacca
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Ring HenoctynHbl. KoHCcTpyKTOp Ipoun3BoaHoro kiacca Ring o0bsB-
JIEH SIBHO, KaK OTKPBITBI METOJ, Kjlacca. ¥ 3TOro KOHCTPYKTOpa JABa
napaMmeTpa, IMO3BOJISIONIME 3aaBaTh 3HAUYEHWS PaAuyCOB I'PaHULIbI
KoJbla. B Tene koHCcTpykTOopa BTopoii mapametp double ri onpene-
JISIET BHYTpeHHUI panuyc. B nHuimanusarope KOHCTpykTopa :base(Ri)
BBITIOJTHEHO SIBHOE 0OpallleHre K KOHCTPYKTOpY 6a30Boro kiacca Disk.
ITapameTp KoHCTpyKTOpa Ri Ciy:kuT apryMeHTOM B 3TOM oOOpallie-
Huu. OTMETUM, YTO IJI POCTOThI HE UCTOIBL3YIOTCSI HUKAKUE TIPO-
BEPKH JONYCTUMOCTHU 3HAUYEHUI MapaMeTpOB.

OOpatuTe BHUMaHHUE, YTO B 00bsIBICHUE 11015 rad mMporU3BOIHOIO
kiacca Ring Bxogut monudukatop new. ITosiBneHre new odycioBie-
HO CIIeAYIOIIMM coraieHneM si3pika C#. MMs yieHa mpon3BOIHOTO
KJ1acca MOXKeT COBIafaTh (BOJIbHO MJIM IO OILIMOKE) ¢ MMEHEM KaKo-
ro-im6o wieHa 0a30BOro Kjacca. B aTom ciydae ums 4jieHa IIpoOU3-
BOJHOTO KJlacca ckpbiéaem W, TOBOPST, IKPanupyem COOTBETCTBYIO-
1mee uMs wieHa 6a3zoBoro kiacca. IIpu orcyrcTBuM MomuduKaTopa
new KOMITWISITOP BBIIAET COOOILEHNE C YKa3aHUEM COBITAIaIOIIIX UMEH
n npepioxenueMm «Use the new keyword if hiding was intended» —
«HMcnonb3yiite cinyxebHOE CI0BO NewW, €ClIu SKpaHUPOBaHUE 3arljia-
HUPOBaHO». IMEHHO IJI TOTO, YTOOBI YIOCTOBEPUTH KOMITUJISITOP B
NnpeJHaMEPEHHOM COBNAACHUU UMEH PauyC BHYTPEHHEN OKPYXKHOC-
TU 00BsIBJIEH ¢ MonudukaTopoMm new. To e caMmoe cliejlaHO U Npu
00bBsIBNIeHNM B Kilacce Ring cBoiicTBa Area, ITO3BOJISIONIETO ITOJTYYUTD
wiomaas Konblia. KpoMe toro, kiacc Ring yHaciaemoBall CBOMCTBO C
TeM e UMeHeM 13 0a30Boro Kiacca. B get-akceccope cBoiicTBa Area
U3 Kjacca Ring BEITOJIHEHO SIBHOE oOpallieHue base.Area K CBOMCTBY
6azoBoro kiacca Disk. OTKpBITBIN MeToA print() ITO3BOJISIET BHIBECTU
cBefeHus: 00 o0bekTe Kiacca Ring. OHU BBIBOASTCS KaK 3HAYCHUS
noneit base.rad, rad u cBoiictBa Area. OTMETUM, UYTO IIPUHAIJIEK-
HocTh wieHoB rad u Area kjaccy Ring MOXHO MOmYEepKHYTh, €CJIU
3agaTh apryMeHThl Metoga WriteLine() B TakoM Buje:

Console.WriteLine("Ring: Max_radius={0:f2}, " +
IMin_radius={1:f2}, Area={2:f3}",
base.rad, this.rad, this.Area);

B kadecTBe MLTIOCTpalIM BO3MOXHOCTEH Kilacca Ring paccMort-
pPUM Takoif (pparMeHT IMPOrPaMMEL:

class Program {
static void Main() {
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Ring rim = new Ring(10.0, 4.0);

rim.print();

PC3YJ'[I)T8.T BBIINTOJHCHUS ITPOTPaMMBI:

Ring: Max_radius=10,00, Min_radius=4,00, Area=263,894

M7 mumiocTpaluy JOCTYITHOCTH WIEHOB KJIACCOB IIPH HACJIEIO0-
BaHUU YOOOHO MCIOJb30BaTh CXeMy, NPUBEAEHHYIO Ha puc. 13.5.
Tak Kak TIpU MBJIOXEHUU MaTepuaja Mbl He 3aTPOHYJIM ITOHSITHE
cOOpKu, TO WieHHl ¢ Moau¢uKaTopoM internal Ha cxeMe He IToKa3a-
Hbl. CTpelIKiu Ha cxeMe 0003Hayal0T BO3MOXHOCTDb oOpallleHus (I10-

CTYITHOCTb) K WIEHaM C pa3HbIMU MOAU(PUKATOPAMU.

[=f =N

private |

pratected

public

& objecta __-:-"

class B:A

private X

k& ched |

Puc. 13.5. JlocTymTHOCTh YJICHOB MPU HAClieMIOBaHUM KJIaCCOB

Knaccos
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Ecnu xnacc B aBisercs HacaeIHUKOM (IIPOM3BOAHBIM OT) KJlac-
ca A, To nng oobekra Kiacca B (objectB Ha puc. 13.5) mocTymHbI
OTKPBITHIE WIeHHI K1accoB A 1 B. B To Xe BpeMs 1151 WIeHOB IIPOU3-
BOJIHOTO KJ1acca B MOCTYIHBI OTKPBITHIE 1 3aIUIIEHHBIE WIEHBI KJlacca
A (camo co0o0i1 JOCTYIIHBI 1 BCe WieHbl camoro kjacca B). O0bexkT
kiacca A (objectA Ha cxeMe) HUKOTJAa He MMeeT JOCTyma K YjJeHam
MpOU3BOIHOIO Kjacca B.

13.5. MeToabl npu HacnegoBaHUU

O KoHCTpyKTOpax. B TIpuBeneHHOM IIpUMepe HacledOBaHUS C
KJlacCaMM «KPYI» U «KOJIbIIO» KOHCTPYKTOP INPOM3BOAHOIO KJlacca
Ring siBHBIM 00pa3oM obOpalliaeTcsl K KOHCTPYKTOPY 6a30BOro Kjaacca
Disk ¢ momouibio BeipaxeHus: base(Ri). O6pallieHre TPpOUCXOAUT 10
BBITMIOJIHEHUST OTIEPATOPOB Tejla KOHCTPYKTOPA — B MHUIIMATIU3ATOPE
KOHCTPYKTOpA:

public Ring(double Ri, double ri) : base(Ri) { rad = ri; }

Tak kak B HalleMm npuMepe mnose rad 6azoBoro kiacca Disk moc-
TYIHO JUISI METOIOB TIPOM3BOIHOTO KJlacca, TO IMPOrPaMMUCT MOXKET
MOMBITAThCS TaK 3aIKcaTh ONpeaeeHrue KOHCTPYKTopa:

public Ring(double Ri, double ri) { base.rad = Ri; rad = ri; }

BHeniHe Bce BHITJISIAUT MMPaBUJIBHO, HO €CJIM HE MEHSTh OIpee-
JIeHrsl 6a30Boro kjacca Disk, To KOMOWISTOP BBIAACT CJIeIylIOIee
coo0l11IeHre 00 OIINOKE:

"Disk" does not contain a constructor that takes "0" arguments
(Disk He coaepxuT KOHCTPYKTOpa, KOTOopbI nmeeT "0" aprymMeHToB.)

YToOBI MPUHATH TAKOE PElIeHNe, KOMIUISTOP UCIIOIb30BaJl 1Ba
npasuia. [lepBoe U3 HUX MbI YXe MPUBOAUIN — €CJIU B OINpeaee-
HUU KJIacca MPUCYTCTBYET OOBSIBICHUE XOTS ObI OMHOTO KOHCTPYK-
TOpa, TO KOHCTPYKTOp 6€3 MmapamMeTpoB aBTOMAaTUYECKU B KJIacc He
nobasnsercs. IIpaBuio BTOpoe OTHOCHUTCSI K HacJIeIOBaHMIO. YXke
TOBOPWJIOCH, YTO B OTJIMYME OT APYIMX YJIEHOB 0a30BOro Kiacca,
KOHCTPYKTOPHI He HacienytoTcsi. Koncmpyxmop 6a3oeo20 kaacca ne-
00X00uMO A6HO 6bI36AMb U3 UHUKUUAIUIAMOPA KOHCMPYKMOPA NPOU3-
600H020 Kaacca. Ecnv 5TOro He ciejlaHO, TO KOMITWISITOP MO YMOJI-
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YaHUIO CAMOCTOSITEJIbHO TOMOJHUT OOBbSBIEHUE KOHCTPYKTOpPA (TOYU-
Hee ero MHUIMAIM3aTop) obOpalleHMeM K KOHCTPYKTOpY 0a30BOro
KJacca 0e3 mapameTpoB. Tak Kak B kjacce Disk KoHCTpyKTop 6e3
napaMeTpoOB OTCYTCTBYET, TO KOMIWJISLIMS 3aBEPIIACTCS MPUBEACH-
HBbIM COOOILIEHUEM 00 OLIMOKE.

DKpaHHPOBAHHE METOAOB 0a30BOro kjacca. ToT ¢akrt, 4yTO B
MPOU3BOJHOM KJIaCCE€ MOTYT ObITh OMpPeaeaeHbl HOBbIE METOIbI, UMEHA
KOTOpBIX OTJIMYHBI OT MUMEH METONOB 0a30BOTO KJjacca, HaBEpPHOE,
HET HEOOXOAMMOCTH TOSCHSITb. A BOT Ha OJHOMMEHHBIX METOAaX
0a30BOro0 M MPOM3BOJHOIO KJIACCOB OCTAHOBUMCS ITOAPOOHO.

Bo-nepBhix, M1 METOOOB BO3MOXHa Iieperpy3ka (overload). B
5TOM Cllyyae OIHOMMEHHbBIE METOMIbI 0A30BOTO M MTPOM3BOAHOTO KJlac-
COB JOJDKHBI UMETh pa3Hble crneludukaluud napaMmeTpoB. Bo-BTo-
PBIX, pa3pelleHo TMepeonpeaeieHue MHaue 3KpaHUPOBaHUE WU CO-
kpoitie (hiding) MeTogoM IIPOM3BOAHOrO Kjacca OJHOMMEHHOTO
MeToaa 6a30Boro kjacca (cnenuduKaluy napaMeTpoB COBIIAAAIOT).
B tpeTbux, MeTon 6a30BOro Kjacca MOXET ObITh OOBSIBIICH KaK BUP-
TyasibHbIN (virtual), 1 Torga npu ero nepeonpeaeaeHun (overriding)
B IIPOM3BOJHBIX KJlaccaX 00eceYynBaeTCs IIOJIUMOP(PU3M.

B ciyyae neperpy3ku MeTOJIOB IPpU HACJAeA0BaHUM HUKAKUX HO-
BOBBCIICHUI HET.

IIpu sKkpaHUpOBAaHMM METOJA CTaHIAPT PEKOMEHIyeT CHaOXaTb
METOJ TIPOM3BOAHOIO Kjacca MoaudukaTopom new. I[Ipu ero orcyr-
CTBUM KOMMOMWJISILIMS TTPOXOAMUT YCIIEIIHO, HO BbIAAETCS Mpenynpexie-
Hue (Warning). B HeM mporpaMMuCTy YKa3bIBalOT, YTO OH BBIITOJIHII
nepeonpeneseHue MeToga 0a30BOro Kjacca, BO3MOXHO, MO OIUIOLI-
HocTtu. Ecnu nipu nepeonpeneseHMd METOA0B HEOOXOAUMMO U3 METO-
JIOB MPOU3BOJHOTO KJlacca 00palliaThCsl K METoy 0a30BOro Kijacca, To
HUCIIONIb3YeTCs YTOUHEHHOE UMsI base.ums _memoda_6azoe0e0_kaacca.

IToxaxeM Ha mpumMmepe IepeonpeaeaeHue (3KpaHUPOBAHUE) Me-
TomoB. OmpenennM Kiacc «purypa Ha IJI0CKOCTH C 3aJaHHBIMU pa3-
MepaMM BIIOJIb KOOPAMHATHBIX oceii». Takoii Kiacc OyIeT CIIyXKUThb
0a30BbIM [IJI51 KJIACCOB «IIPSIMOYTOJIbHUK», «3JJTUIIC», «TPEYTOJIbHUK»
U T.10. 71 TpoCcTOThI OYJAEM CUUTATh, UTO Y IPSIMOYTOJIbHUKA CTOPO-
HbI MapajuleibHbl KOOPAMHATHBIM OCSIM, Y BJIJIAIICA OCU Tapaliesib-
Hbl KOOPJAWHATHBIM OCSM, y TPEYTOJIbHUKA CTOPOHA U MEePIEeHANKY-
JIIpHasl €l BbICOTa NapajjiebHbl KOOpAMHATHBIM ocsaM. [Ipu Takom
COTJIallleHUM «TabapuThl» 0a30BOM (PUIYPHI OJHO3HAYHO IIO3BOJISAT
BBIYMCIUTD TJI0IIAAb TPOU3BOAHONU (DUTYPHI.
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// 13_06.cs — akpaHUpoBaHue MeTo4OB Npu Hacsie4oBaHUN
class Figure // 6a30Bblii knacc
{
protected double dx, dy; // paamepbl B4OJIb Ocen
public void print() {
Console.WriteLine("Ta6aputsbi: dx={0:f2}, dy={1:f2}", dx, dy);
}
}
// [Mpou3BOAHbIN KJ1AaCC — MPSMOYrOJIbHUK:
class Rectangle : Figure
{
public Rectangle(double xi, double Yyi)
{ dx = xi; dy = yi; }
public new void print()
{
Console.Write("MpsamoyronbHuk! \t");
base.print();
}
}
// Mpou3BoAHLIN Knacc — TPEeYrosibHUK:
class Triangle : Figure
{
public Triangle(double xi, double yi)
{ dx = xi; dy = yi; }
public new void print()
{
Console.Write("TpeyronbHuk! \t");
base.print();
}

B kaxnoM M3 mpoM3BOIHBIX KJIACCOB €CTh CBOI MeTond print(),
KOTOpPBIM 3KpaHUpPYeT OMHOMMEHHBIM MeTod 0Oa3oBoro kiaacca. B
MeToze print() MpOU3BOIHOIO Kjacca BBHIIIOJIHEHO OOpallleHHe K Me-
Tony print() 6a30Boro kiacca.

ITpuMeHeHMe KJIACCOB WILTIOCTPUPYET CIASAYIONINI KO:

class Program

{

static void Main()

{
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Rectangle rec = new Rectangle(3.0, 4.0);
rec.print();

Triangle tre = new Triangle(5.0, 4.0);
tre.print();

Figure fig = new Figure();

fig.print();

}

PG3YJ'[I)TaT BBITTIOJITHCHUSA ITPpOrpaMMBbl:

MpamoyronbHuk! Fa6aputel: dx=3,00, dy=4,00
TpeyronbHuk! Fabapunrtbi: dx=5,00, dy=4,00
Fa6apursi: dx=0,0, dy=0,0

OTMETHUM, YTO MPU SKPAHUPOBAHUU METOJ MOXKET UMETh APYrOi
TUN BO3BpalllaeMoro 3HaueHus. s TeX, KTO MOMHMT, YTO B CUTHa-
TYypy MeToJa TUM BO3BpalllaéMOro 3HAYEHMsI HE BXOIUT, DTOT DakKT
HE OKaXXeTCs HEOXMIAHHOCTBIO.

Bupryanbnbie MeToabl ¥ nogumMopgusm. Ccblike ¢ TUTIOM 06a30-
BOTO KJIacca MOXHO TPUCBOUTH 3HAUCHUE CCBHUIKM Ha OOBEKT IPO-
u3BogHoro kiacca. Ilocie Takoro npucBavMBaHUs CChbUIKA HE oOec-
neyrBaeT AOCTyNa K OOBIYHBIM (HE BMPTYaJbHbIM) METOIaM
TPOU3BOIHOTO Kiiacca. PaccMoTpuM cieayommii pparMeHT mporpam-
MBI C HECKOJIbBKUMM CChUIKaMHM 0a30Boro kjacca Figure, ampecyio-
IIMMUA O0BEKTHl M 0a30BOTO, W MPOM3BOAHLIX KiaccoB Triangle, u
Rectangle (mporpamMma 13 _07.cs).

static void Main()

{
Figure fig1 = new Rectangle(3.0, 4.0);
Figure fig2 = new Triangle(5.0, 4.0);
Figure fig3 = new Figure();
fig1.print();
fig2.print();
fig3.print();
}

Tpu ccpuikn, nmetouye Tun Figure, acconmmpoBaHbI ¢ 00beKTa-
MU pa3HBIX KJIACCOB. 3aTeéM C MOMOIIBIO 3TUX CCHIJTOK BBIITOJTHEHBI
oOpalueHust K Merony print(). Bo Bcex ciydyasix BbI3bIBa€TCSI METO/,
0a30BOro Kjacca.
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:

raéapmrei: dx=3,00, dy=4,00
ra6apursei: dx=5,00, dy=4,00
raéapwmrtei: dx=0,00, dy=0,00

Anpecatbl obpalueHuit B BolpaxeHusx figl.print(), fig2.print(),
fig3.print() onpenenasiorcss OObIBICHHBIM TUIIOM CCBhUIOK, a HE THU-
TOM 3HA4Y€HUSI, KOTOPOE aCCOLMUPOBAHO CO CCBUIKOW MPUCBOEHO.
CBsI3aHO 3TO C HEBUPTYaJIbHOCTbIO METOHOB print().

Cchuika ¢ TUIIOM 6a30BOT0 Kjacca MOXET 00eCTIeYUTh JOCTYIT K
BUPTYaAIbHOMY METOMIY TOTO TIPOMU3BOIHOIO KJIacca, 00BEKT KOTOPO-
ro B 3TOT MOMEHT aApecoBaH 3TOM CChUIKOW. [yIs1 ompeneneHus B
0a30BOM KJ1acCce BUPTYaJIbHOIO METO/A B €ro 3arojloBOK HYXXKHO J0-
6aBuTh Mogudukarop virtual. B mpousBogHOM Kiacce AJisl Mepeon-
pelesieHUs BUPTYyaJbHOTO MeETOAa UCIOJb3yeTCs MOIU(UKATOP
override. 3aMeTUM, YTO BUPTYaJIbHBIN METOMl HE MOXET ObITh 3aKPbl-
ThIM (private).

B Hairem npumepe u3MeHeHUs1 OyAyT MUHUMaJIbHBIMU. 3aroJio-
BOK MeToaa B 0a30BOM Kjacce mpumet Bun (rmporpamma 13 _08.cs):

public virtual void print()

B kaxaoM 13 IIpOU3BOMHBIX KJIACCOB 3ar0JI0BOK IIepeonpeaeisi-
JOILIETO METOAa IMPUMET B/

public override void print()

OOpaTtuTe BHUMaHME, YTO MOAU(UKATOP NeW 3aMEHEH ISl BUP-
TyaJIbHOTO MeToAa MoaudukaTopoMm override.

Pe3yabTar BBHIIIOJIHEHUS TOTO XK€ (parMeHTa KoJa C OIpeelie-
HUEM M MCITOJIb3oBaHMeM cchlIoK figl, fig2, fig3 OymeT TakmuM:

MpsamoyronbHuk! Fabapurer: dx=3,00, dy=4,00
TpeyronbHuk! raéapwmrsei: dx=5,00, dy=4,00
ra6apursi: dx=0,00, dy=0,00

3aech ABaXIbl BBIIIOJHEHO obOpallleHue K MeToaaM print() mpo-
MW3BOIHBIX KJIACCOB, W TOCJEIHUM BBHITIOJHEH BBI30B BHUPTYAIbHOTO
MeTona print() 6a3oBoro kjacca.

OO6paTuM BHUMAaHUE, YTO crielMdUKaALIMKU ITapaMeTPOB U, KOHEY -
HO, UMEHa BUPTYAJIbHOTO METONA U TIEPEONpPENesisIIolero MeToaa
MPOU3BOJHOIO Kjacca MOKHbBI COBNAAATh.
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BupTtyanbHbIM MOXET OBbITb HE TOJBKO METOM, HO U M WHAUKA-
TOp, COOBITHE (CM. B pas. 17.6) M CBOMCTBO, B OOBSIBICHIE KOTOPO-
ro BXoauT Moaudukarop virtual. Bce onmcaHHble BO3MOXHOCTU BUP-
TyaJIbHbIX METOJ0B PACIPOCTPAHSIOTCS TakXKe M Ha 3TH YJICHBI.

MaccuBbl CChUIOK € TUIIOM 0a30BOro Kjacca MO3BOJISIIOT Mpoje-
MOHCTPUPOBATh BO3MOXHOCTH BUPTYaJIbHBIX METOIIOB M CBOMCTB. Kak
yXe TI0Ka3aHo, CChIJIKE C TUTIOM 0a30BOTO KJIacca MOXHO IPHCBOUTH
3HAaYE€HME CCHUIKM Ha 00BEKT JIIoOOro Mpor3BoAHOro Kiacca. Eciu B
MIPOU3BOIHBIX KJIAaccax IepeomnpenesieHbl BUPTyaabHbIe METOIbI O0a-
30BOT0 KJIacca, TO C IOMOIIbIO OMHOIN CCHUIKM C TUIIOM 0a30BOTO
KJ1acca MOXHO 00pallaThCsl K METoJaM 00BbEeKTOB pa3HbIX IPOU3BO/I -
HBIX KJaccoB. B KauecTBe mpumepa pacCMOTPUM CJEAYIOIIYIO TPo-
rpammy:

// 13_09.cs — maccuB ccbl/IOK ¢ TUNoM 6a30BOro ksaacca
using System;
class A
{
public virtual string record( ) { return "BasoBslii knacc!”; }
}
class B : A
{
public override string record( ) { return "lMpon3sogHbiii B!";

}
class C: A
{

public override string record( ) { return "lpon3soaHbiii C!";
}
class Program
{

static void Main()

{

A[ ] arrA = new A[] {new A( ), new B( ), new C( ), new B( )};
foreach (A rec in arrA)
Console.WriteLine(rec.record());

Pe3ynbrar BHIIIOJTHEHUS] IPOTPAMMBL:
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ba3zoBbiii knacc!
MpounsBoaHsbiii B!
MpounssoaHsbiii C!
Mpoun3BoaHsbii B!

Ecnu mapaMeTrpoM MeToda CIYXKHUT CCBIIKA C TUIIOM 0a30BOTO
KJlacca, TO BMECTO Heé B KaueCcTBe apTyMeHTa MOXHO MCIIOIb30BaTh
CCBIJIKY Ha 0OBEKT ITPOM3BOIHOTO KiTacca. DTy BO3MOXHOCTD TEMOH-
CTpPUpPYET ClIeayIoliast IporpaMma:

// 13_10.cs — ccbiika ¢ TMnoMm 6a30BOro Kyiacca Kak napameTp
using System;
class Aclass { }
class Bclass : Aclass { }
class Cclass : Aclass { }
class Program
{
static void type(Aclass par) {
Console.WriteLine(par.ToString());
}
static void Main()
{
type(new Aclass());
type(new Bclass());
type(new Cclass());
}

Pe 3YyJbTAaT BBLIITOJITHCHUA ITPOrpaMMbl:

Aclass
Bclass
Cclass

Ecnu it Bo3BpalaeMoro 3HauyeHUs MeTola €CTh THUIT 6a30BOTO
KJlacca, TO MEeTOA MOXKET BEpHYTh 3HaU€HWE CChIJIKM Ha 0OBEKT PO~
M3BOJTHOTO KJTacca.

ITpumep (mporpamma 13 _11.cs):

static Aclass type(int m)
{

if (m == 0) return new Bclass();
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if (m == 1) return new Cclass();
return new Aclass();
}
static void Main()
{
for (inti=0; i< 3; it+t)
Console.WriteLine(type(i). GetType());

Pesynbrar:

Bclass
Cclass
Aclass

O BO3MOXHOCTH CCBUIKM C TUIIOM 0a30BOro Kjacca IpeacTaB-
JIATh BUPTYaJbHBIE YWIEHBI IIPOU3BOAHBIX KIACCOB TOBOPSIT, UCIOIb-
3y TEPMUH «QUHAMUMECKOE CBA3bIGAHUE». DTA BO3MOXHOCTh OCHO-
BaHa Ha HAJWYUM Y CCBUIKM JIBYX THUITOB. THI, MOJy4aeMblid B
JeKJIapallii CChUIKOI Ha OO0BEeKTHl 6a30BOro Kjacca, SBIISETCS €€
ob0saerennbim (cTaTuuecKuM) TunoM. Eciin 3Toi cchlike TpucBau-
BaeTcs 3HaYeHMeE CChUIKKA Ha O0BEKT ITPOU3BOIHOIO KJIACCa, TO CChIIKA
JIOTIOJIHUTENILHO TONYYAeT MUn 6pemeHu UCnoAHeHus (IUHaMuuec-
kuit Tim). [1py obpaleHU K HeBUPTYaJTbHBIM YJieHaM YIUTHIBACTCS
CTAaTUYECKUI TUM CCBUIKU, YTO OOECIIEUMBAET JOCTYI K YaeHaM Oa-
30B0r0 Kiacca. [Ipu obpalleHnM K BUPTYaJbHBIM YJeHaM MCITOJIb3Y-
eTCsl TUHAMUYECKUI THUIl CCBUIKM U BBI3BIBAIOTCI YWIEHBI OOBEKTA
MPOM3BOJHOTIO KJlacca.

13.6. AGCTpaKkTHbIe MeToAbl
M abcTpakTHble Knacchbl

B psme ciaydaeB Kiacc co3gaercss TOABKO KakK 0a30Bblil, U €ro
aBTOp HeE IPEAIojIaraeT, 4YTo KTO-TO OyIeT CO31aBaTh OOBEKTHI 3TOTO
KJIacca BHe HacjenoBaHusi. Hampumep, oObeKTHI YK€ pacCMOTPEH-
HOTO B IIpuMepax Kiacca GUryp ¢ 3aiaHHBIMM radapuTaMu BpsII I
MPUTOIHBI IJII METOAA, KOTOPBIM BBHIYMCIISIET TLIOIIANL WIIM TIEPH-
MeTp QUIrypbl. DTH XapaKTePUCTHKHU HEIb3Sl OMpPENenTh, €CIU O
¢urype U3BECTHHI TOJIBKO €e rabaputhl. OnHako, B 0a30BOM Kjacce
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MOXHO <«3aIVIAHUPOBATh» MPOBEACHNUE 3THUX BBHIYUCICHUN B MPOU3-
BOIHBIX KJtaccax. st aToro B 6a30BBIN KJIacc JOOABIISIIOT TaK Ha3bI-
BaeMble aOCTpaKTHbIE METOIbI, M KJIACC OOBSBISAIOT aOCTPaKTHBIM.
AOCTpakTHBIE METOIBI 33Jal0T CUTHATYPY peabHBIX METOIOB, KOTO-
pble JOJIKHBI OBITh peaIn30BaHbI B KJIaccax, IIPOM3BOIHBIX OT abCT-
paKTHOTO.

AbcmpakmHwlii Memood MOXET OBITh OOBSIBIIEH TOJBKO B aOCTpaK-
THOM KJjacce. B 3arojoBke aOCTpakTHOTO METOJa YKa3bIBaeTCS MO-
nudukarop abstract. Y abctpakTHOro merozaa rmocijie CKoOOKM, orpa-
HUYMBAIOILEH CHeln@UKAIINIO TTapaMeTPOB, MOMEIAeTCsI CUMBOJI
TOUYKa C 3aIsIToi. Y aOCTpakKTHOIO METOJa He MOXKET OBITh Teja B
BUIe 0JI0Ka OnepaToOpoB B (PUIYPHBIX CKOOKaxX. AOCTpaKTHBII METO/I,
110 YMOJYAHUIO SIBJISIETCSI BUPTYaIbHBIM. TakuM o0pa3oM g00aBIsATh
monudukarop virtual He TpeOyeTcs.

JJ1st Toro 4ToOkl Kj1acc OBLI OIlpelesieH KakK abCTpaKTHBIN, B €ro
3aroJioBok rnomeinaroT Moaudukarop abstract. Co3naBaTb 0OBEKTHI
abCTpaKTHBIX KJIaCCOB HEBO3MOXHO. Eciu B aOCTpakTHOM Kjacce
00BSIBIIEHBI HECKOJILKO aOCTPAKTHBIX METOIOB, a TIPOM3BOIHBIIN KJIacc
COIECPKUT pealM3alliio He BCeX M3 HUX, TO MPOU3BOIHBIN KJIacC B
CBOIO ouepedb CTAaHOBUTCS aOCTpaKTHHIM. B aOcTpakTHOM Kiacce
MOTIYT OBITh OIIPEIe/ICHEI JI00ble He a0CTpaKTHBIE YeHBI (METOIbI,
moJsi, cBoiicTBa U T.0.). KpoMme Toro, xjiacc MOXeT ObITh OOBSIBICH
aOCTpaKTHBIM JaXe B TOM cJIydae, eClId B HEM OTCYTCTBYIOT abCTpaK-
THBIC WICHBI.

IIpoaeMoHCTpUpPYEM OCOOEHHOCTY MCIOIb30BaHMS a0OCTPAKTHBIX
KJIaCcCOB U aOCTPaKTHBIX METOAOB Ha IMpUMeEpPe KJIACCOB, TMPOU3BOI-
HBIX OT KJlacca «(purypa Ha miaockoctu». [IpeBpaTum 3TOT 6a30BBIN
KJIacC B aOCTpakKTHBIMA, 100AaBUMB B HEro aOCTpaKTHBIA METOH IS
BBIUMCJICHUS TUToLIaau pUrypsl. MeTon BeIBOAA CBEASHUI 00 00BbEKTe
KJIacca TakKe cleiaeM a0CTpakKTHBIM. [JIsl MuLTIocTpaliuy 0ObIBUM B
9TOM KJjlacce He BUPTYaJbHBIN METOM, BBIMOJHSIIONINMA cxkaTre (MId
yBeJIMUeHMe) TadapUTHBIX pa3MepoB (DUTYPhI B 3aJaHHOE YHCIIO pas.
TekcT mporpaMMbl ¢ TAKMM KJIACCOM:

// 13_12.cs — abcTpakTHbie meToAbl B a6CTPaKTHOM KJjlacce
using System;
abstract class Figure // abcTpakTHbIvi 6a30Bblii Kacc
{
protected double dx, dy; // paamepbl BAOJIb OCei
public abstract void print();
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public void compress(double r) { dx *=r; dy *=r; }
abstract public double square();
}
class Rectangle : Figure {
public Rectangle(double xi, double yi)
{ dx = xi; dy = yi; }
public override void print() {
Console.Write("Mnowaab npamoyronbHnka={0:f2}. \t”,
square());
Console.WriteLine("Tabapurbi: dx={0:f2}, dy={1:f2}", dx, dy);
}
public override double square()
{ return dx * dy; }
}
class Triangle : Figure {
public Triangle(double xi, double Yyi)
{ dx = xi; dy = yi; }
public override void print(){
Console.Write("lnowanb tpeyronsHuka={0:f2}. \t", square());
Console.WriteLine("Fa6apursi: dx={0:f2}, dy={1:f2}", dx, dy);
}
public override double square()
{ return dx * dy / 2; }
}
class Program
{
static void Main()
{
Figure fig = new Rectangle(3.0, 4.0);
fig.print();
fig = new Triangle(5.0, 4.0);
fig.print();
fig.compress(2.0);
fig.print();
Triangle tri = new Triangle(8.0, 4.0);
tri.print();
tri.compress(0.25);
tri.print();
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PesynbTar BBITTOTHEHUS TIPOTPaMMBbI:

IMnowaae npamoyronbHuka=12,00. Fa6aputsi: dx=3,00, dy=4,00
Mnowanp TpeyronbHnka=10,00. Fabapursl: dx=5,00, dy=4,00
Mnowaanp TpeyronbHnka=22,50. Fab6apursi: dx=7,50, dy=6,00
Mnowane TpeyronbHnka=16,00. Fabapurtsl: dx=8,00, dy=4,00
Mnowaagp TpeyronbHuka=1,00. Fabapursi: dx=2,00, dy=1,00

B Merone Main( ) ompeneneHsl aBe ccbuiku fig m tri. IlepBas
MMeeT TUII 0a30BOro Kiacca Figure u agpecyeT BHavajae 00BEKT IIpPo-
M3BOJHOrO Kijacca Rectangle, 3aTeM mpou3BOoOHOro oOBEKT KJjiacca
Triangle. Ccpinka fig obecrieunBaeT oOpallleHUs K Teperpy>keHHbIM
meTonam print() mpousBoaHbIX Ki1accoB Rectangle u Triangle. Ccbli-
Ka tri MOXeT aJpecoBaTh TOJbKO 00BEKTHI Kilacca Rectangle u cro-
coOHa obecrieunTh BbI30B MeToja print() TOJBKO 3TOro K€ MpPOU3-
BOJIHOTrO Kijacca. B To xxe Bpemst IJisl 3TOil CChUIKU (M JJISI CChUIKU
fig) noctyneH Meton compress() 6a30BOTo Kjacca, yHacjaeA0BaHHBIN
MPOU3BOJHBIMU KjlaccaMu. Pe3ysbTaThl BBIMOJHEHUSI MPOrpaMMbl
WLTIOCTPUPYIOT CKA3aHHOE.

3aBepiast pacCMOTpEeHHEe HACIeI0BaHMSI KJIACCOB, TIOBTOPUM, UTO
B MPOU3BOAHOM KJIACCE METOJ 110 OTHOIIEHUIO K METOAy 0a30BOTO
KJTacca MOXET OBITh HOGbLM, NepezPyHCeHHbIM, YHACACO06AHHbIM, CKPbL-
saromum (IKpanupyiowum) memoo 6az06020 Kiacca N peaiusyrouum
supmyavHoLil WIN abcmpaxmubsli Memoo 6a306020 Kiacca.

13.7. OneyaTaHHbIe Knacchbl U MeToAbl

C# paspelllaeT OIIpeNeNsITb METOIBI, CBOMCTBAa M KJacChl, IS
KOTOPBIX HEBO3MOXHO HacjienoBaHue. B o0bsBIeHNE TAKOTO METO-
Jla, CBOMCTBA WM KJlacca BXoauT moaudukaTop sealed (omevyataH-
HBII, TepMeTU3rpoBaHHbI). OrneyaTaHHBIM KJIaCcC HEIb3s MCIOJIb-
30BaTh B KadecTBe 0a3oBoro kijacca. OmeyaTaHHBIM MeETOHn M
oIeYaTaHHOE CBOMCTBO MPU HACJIEIOBAHUYN HEJIb3Sl TIepeonpeie/InTh.

B 6a3oBoii ouonnoreke ki1accoB .NET Framework MHoro omne-
yaTaHHBIX Kj1accoB. IIporpaMmmuctsl, paboTaloiiue ¢ 6uOIMOTEKO
B KauyecTBe IT0JIb30BaTeJICH, HE MOTYT CO3IaBaTh COOCTBEHHBIE IIPO-
M3BOJHBIE KJIAaCCBI Ha OCHOBe oIlleyatraHHBIX kiaccoB .NET
Framework. Takum oneyaTaHHBIM OMOJIMOTEUYHBIM KJIAaCCOM SIBJISI-
eTcs Kiacc string.
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13.8. NpumeHeHMe abCTpaKTHbIX KNlaccoB

MBI yXe OTMETWJIA, YTO HENIb3s CO3IaTh OOBEKT aOCTPaKTHOTO
kiacca. OmHAKO, MOXHO OOBSIBUTH CCBIIKY C THITOM aOCTPaKTHOTO
Kiacca. Takas CChUIKA MOXKET CIIY>KHTh IapaMeTpoOM METOlIa U BO3-
BpallaeMbIM 3HaU€HWEM MeToma. B o0omx ciiydasx cchbliKa TIpei-
CTaBJIsIET OOBEKT TOTO KOHKPETHOTO KJTacca, KOTOPBIN SBJISIETCS TIPO-
W3BOJIHBIM OT aOCTPaKTHOTO.

B kayecTBe mprMepa obpaTuMcs elié pa3 K abCTpaKTHOMY Kiac-
cy Figure n mpousBomHbIM oT Hero KiaccaM Rectangle n Triangle. B
3THX KJIaccax oIpeeaeHbl MeToIbI square(), Bo3Bpallalolye 3Hade-
HUS MIolaaeil 0ObeKTOB KOHKPETHBIX KJIACCOB (HEe aOCTPaKTHBIX).
Crenyomuii MeTo MMO3BOJISIET BRIBECTH 3HAUEHHE JTI0OOOTO 00BEeKTa
kinaccoB Triangle u Rectangle (mporpamma 13 _13.cs).

static void figSq(Figure f)
{ Console.WriteLine("Mnowags = " + f.square()); }

MOXXHO OIpeaessiTh MAaCCUBBI CCHUIOK C TUIIAMU aOCTPAaKTHBIX
KJIaCCOB. 3HAUEHUSIMU ITUX CCHUIOK JOJIKHEI OBITh «apeca» 00beK-
TOB KOHKPETHBIX KJIACCOB, peayiu3ylolInx 0a3oBbli. Cremayoolini
METOJ BO3BPAILIAET CChUIKY C TUIIOM aOCTPaKTHOTO KJlacca:

static Figure figRec(Figure[] ar, int n)
{ return ar[n]; }

ITapameTpsl MeTOAA — CChLJIKA HA MAaCCUB CChUIOK ¢ TUIloM Figure
M 1IeJI0€ N, ompenessiollee WHACKC 3JIeMEHTa 3TOro MaccuBa. Bos-
BpalllacMoe 3Ha4YeHUe MeToma — 3HauYeHue djieMeHTa MaccuBa. Ilpu
o0OpallleHUM K METOAY B KauecTBE apTyMeHTa MCIIOJb3YeTCsl CChLIKA
Ha MaccuB ¢ TuiioM 3jemMeHToB Figure. Kaxmomy aaeMeHTy Maccu-
Ba—apryMeHTa JODKHO OBITh IIPMCBOEHO 3HAUEHME CCHUIKA Ha OOBEKT
KOHKPETHOTIO KJjlacca, IpousBoaHoro oT Figure.

B cnenyromem ¢pparmeHTe rmporpaMmel 13 13.cs onpenenéH mac-
cuB ccbUIoK ¢ TuroM Figure. Ero aneMeHTaM IpUCBOEHBI CCHIJIKM Ha
00bekTH Ki1accoB Rectangle u Triangle.

class Program

{
static void figSq(Figure f)
{ Console.WriteLine("Mnowagpr = " + f.square( )); }
static Figure figRec(Figure[ ] ar, int n) { return ar[n]; }
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static void Main( )
{
Figure[ ] arF = new Figure[4];
arF[0] = new Rectangle(3.0, 4.0);
arF[1] = new Triangle(5.0, 4.0);
Triangle tri = new Triangle(8.0, 4.0);
arF[2] = tri;
Rectangle rec = new Rectangle(1.0, 3.0);
arF[3] = rec;
for (int i = 0; i < arF.Length; i++)
{
Figure f = figRec(arF, i);
figSq(f);
}
Console.WriteLine("Tunbl anemeHTOB MaccuBa: ");
foreach (Figure g in arF)
Console.WriteLine(g.GetType( ));

Pe 3YyJbTAaT BBLITTOJITHCHUA ITPOrpaMMbl:

Mnowaanp = 12
Mnaowagb = 10
Mnowanp = 16
Mnowanb = 3

Turnsl 3J1eMEHTOB MacCuBa:

Rectangle
Triangle
Triangle
Rectangle

B nporpamme aiieMeHTHI MaccuBa arF oGpabaThIBalOTCS B JIBYX
nukiax. B mukine ¢ 3aromoBkoM for mepemeHHoli Figure f mpucBam-
BaloTcsl 3HaueHUs, Bo3Bpalaembie MetogoM figRec(). 3atem f uc-
MoJIb3yeTcsl B KauecTBe apryMmeHTa Metona figSq(). Tem cambIM BbI-
BOIATCS 3HAUEHWs IUIONIameil Bcex (PHUTyp, «aapecOBaAaHHBIX»
sJIeMeHTaMM MaccuBa arF.

B mukie ¢ 3aronmoBkoMm foreach TrepeGUparoTCcsT Bce 3JIEMEHTEI
MaccuBa arF m K KaxXmoMy 3HaYeHUIO 3JeMeHTa, KOTOPOe TTPUCBOEC-
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Ho nepemeHHoi Figure g, mpumMensiercss meton GetType(). Pe3yib-
TaT — CIIMCOK Ha3BaHUI KJIACCOB, peaIri30BaBIINX a0CTPAKTHBIN Kjacc
Figure.

Bo3MOXHOCTb TTpUCBauMBaTh 3JIEMEHTAM MacCcuBa C TUIIOM a0CT-
PaKTHOTO KJIACCa CChUIOK Ha OOBEKTHI JIOOBIX KJIACCOB, PEATU30BAB-
1IKMX aOCTPAKTHBIN, SIBISETCS OYEHb CWJIBHBIM CPEACTBOM IOIUGO-
pu3ma. He MeHbIIIe BOBMOXHOCTH 00ecIieurBaeT MIPUMEHEHNE CChLIOK
C TUMOM a0CTPAKTHOTO Kjlacca B KauecTBe MapaMeTpoB 1 BO3Bpallla-
€MBbIX METOAAMU 3HAYECHUM.

KoHmporsnbHbie eonpocsbl

1. O0ObsicHUTE pasanyue MeXIy arperauveil M KOMITO3Uliuei
KJIaCCOB.

2. Kakoro tumna napameTp J0JKeH ObITh Y KOHCTPYKTOpPA KJjacca,
HaxXOJSIIErocss B OTHOIIEHUM arperalyy ¢ BKIIIOYaeMbIM KjlaccoMm?

3. Kakue ujeHbl BHEIIHEro Kjacca JHOCTYITHBI JJIsI BIOXKEHHOTO
KJacca?

4. Kakoii cTaTyc nocTyna A0/JKeH UMEeTh BIIOKEHHBIN KJ1acc, 4YTO-
ObI OH OBLI AOCTYIIEH TaM, TJe BUIECH BHELIHUM Kiacc?

5. Kak o0paTuThCs K WieHy BJIOXEHHOIO KJiIacCa BHE BHEIIHEro
Kjacca?

6. B 4éM OTIMUYKS BIIOXKEHUS KJIACCOB OT arperaluy ¥ KOMITO3M -
uuu?

7. CKOJIbKO IPSIMBIX 0a30BBIX KJIACCOB IOIIYCTUMO I IIPOU3-
BOJIHOTO KJjiacca?

8. KakoBa poJib MHULIMAJIN3aTOpa KOHCTPYKTOPa B KOHCTPYKTO-
pe TIPpOU3BOAHOrO Kjacca?

9. Yto Takoe cneumrdukanust 6a3nl Kjaacca?

10. Kakue wieHbl 6a30BOro Kjacca HacjaeayloTcsl IPOU3BOIHBIM
KJ1accom?

11. OObsicHUTe MpaBUIa JOCTyNa K 4jJeHaM 0a30BOTo Kjacca U3
METOIOB MPOM3BOJHOTO KJacca.

12. O0BIcHUTE MpaBWJIa TOCTYMa K YjleHaM 0a30BOro Kjacca JjIst
00BEKTOB IIPOU3BOIHOIO Kjacca.

13. Yto Takoe 3alIMIIEHHBIN YJieH Kjacca?

14. Kak pa3nauyalorcs IIpy BHELIHUX OOpallleHUSIX OTHOUMEH-
HbIe YJIeHbl 6a30BOTO U MTPOU3BOIHOIO KJIACCOB?

15. Kak pa3nuuaiorcss OofTHOMMEHHBIEC YWiIeHBl 0a30BOT0O M IIPOU3-
BOJIHOT'O KJIaCCOB B 0OpallleHUsIX U3 MPOM3BOJHOTO Kiacca?



266 Fnasa 13

16. KakoBo HazHauyeHue MOAU(PUKATOPA NE€W B IIPOU3BOIHOM
KJjacce?

17. Kak u rme BBI3BIBaeTCSI KOHCTPYKTOp 0a30BOro kjacca u3
KOHCTPYKTOpa IMPOM3BOTHOTrO Kiacca?

18. Kakue neicTBUsI BBIIIOJHSIOTCS aBTOMAaTUYECKU IIPU OTCYT-
CTBUUY B KOHCTPYKTOpE MPOU3BOIHOTO Kjlacca oOpalleHUs] K KOHCT-
pyKTopy 6a3oBoro kjacca?

19. B KkaKkoM OTHOLIIEHUU MOTYT HaXOAMUThCS OJHOMMEHHbBIE ME-
TOJBI 0A30BOI0 W MPOU3BOJHOIO KJIACCOB?

20. Yto Takoe 3KpaHMpOBaHUE IIPpU HACIEAOBAHUU KJIAaCCOB?

21. JIomKHBI IM COBIAAATh TUIILI BO3BpalllaeMbIX 3HAUCHUN IIpU
9KpaHUPOBAHUU METOIOB?

22. Yto Takoe BUPTyaldbHBI MeTOn?

23. B KxakoM ci1y4yae CChbUIKM C TUIIOM 0a30BOro Kjacca JOCTYIIeH
METOJ, IIPOU3BOJHOrO0 Kijacca?

24. B xakoM ciyyae npumMeHsieTcsd Moaudukarop override?

235. Kakoii cTaTyc gocTyna JOJLKEeH OBITh Y BUPTyaJabHOIO MeToaa?

26. MoxeT 1 OBITh BUPTYaJbHBIM CBONCTBO?

27. O0BICHUTE pa3Inuus MeXIy TUHAMUYECKUM U CTaTUYEeCKUM
CBSI3bIBAHUEM.

28. YTo Takoe CTaTMYEeCKUiA U AMHAMUYECKUI TUIIBI CChLIKU?

29. YeM H0JKHO OBITH T€JIO aOCTpaKTHOTO MeTona?

30. HazoBuTe 0COOEHHOCTH aOCTPAaKTHOIO METO/aA.

31. I'me momkeH OBITb OOBSIBIIEH aOCTPAaKTHBII METOM?

32. Yrto Takoe orevyaraHHbIiA Kiaacc?

33. IIpuBeguTe mpuUMeEphl olleyaTaHHBIX KjaccoB u3 .NET
Framework.

34. KakoBbl BO3MOXHOCTHA MacCHUBOB CCHUJIOK C TUIIOM aOCTpak-
THOTO KJjacca?
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UHTEP®ENCHI

14.1. 1Ba Buaa HacnegosaHusa B OOI

Metononorust OOII paccmaTtpuBaeT ABa BuAa HaclAedOBaHUS —
HacJeIoBaHWe peaJM3allii M HacJeIOBaHME CITen(bUIIMPOBAHHOMN
(YHKIIMOHAJIBHOCTU (KOHTPAKTa).

HacnenoBanue peann3saliny MpearoaraeT, YTo MPONU3BOIHBIN THUTT
MoJTyyaeT OT 6a30BOTO THUIIA MOJISI Y UCITOIb3YEeT UX HAPSIIy CO CBOM-
MU TIOJISIMU, OOOABJIEHHBLIMU B ero o0bsaBieHuu. IIpu BbiaeneHUU
naMsTH Uil 00BbeKTa MPOM3BOAHOIO KJlacca IMaMsITh OTBOIUTCS M
IUTSI TIOJIeH 6a30BOTO KJlacca M IJIS TIOJIei, SIBHO OOBSIBICHHBIX B TEJIE
MPOM3BOTHOIO KjIacca. YHacjaemoBaHHBIE METOAbI 0a30BOTO Kjacca
JI00 BXOISIT B apCeHall METOIOB IIPOM3BOAHOTO Kiacca, JInbo mepe-
OIIPEACIISIIOTCS B €T0 OOBSIBJICHUU.

Hacnenosanue crienuu@uurupoBaHHON (DYHKIIMOHAIBHOCTU O3HA-
YaeT, YTO BCE TUIIbI, ITOCTPOCHHBIE HA OCHOBE OTHOTO M TOTO XK€
0a30BOro, MMEI0T OAMHAKOBYIO (DYHKIIMOHAIBLHOCTD, U 3Ta (PYHKIIM-
OHAJIbHOCTH OIpejesicHa cneluduKalueii 6a3oBoro THUIIA.

HacnenoBanue peanuzauuu obecrneyeHo B C# HaciaegoBaHUEM
KJIaCCOB.

HacnenoBaHnue crieun¢uLUUpoBaHHON (PYHKIIMOHAIBHOCTU MO-
XKeT OBITh peaJr30BaHO JIMOO Ha OCHOBE aOCTPaKTHBIX KJIAacCOB, HE
BKJIIOUYAIOIIUX MoOJiei, MO0 Ha ocHOBEe MHTEPeicoB.

Hrak, untepdeiic B C# (1, Hanpumep, B sI3bIKe Java) 310 Mexa-
HU3M, TIpeIHAa3HAYEHHBIN IJIS OMpeaesIcHUs TpaBUJ ITOBEICHUS
00BEKTOB €lIE He CYIIECTBYIOIIUX KiIaccoB. MHTepdelic onuchiBaeT
Kakue AeHCTBUSA HYXHBI 111 0OBbEKTOB KJlacca, HO HE OIpenesseT
KaK 3TH OEHCTBUS NOJKHBI BBIMIOJNHSTBHCSA. B 0OBSIBIEHHE MHTEP-
(eiica BxomgaT nexkapaunu (IIPOTOTUIIBI) Memodos, c8olicme, uHoeK-
camopoeé 1 cobvtmuii. IIpoTOTUIT MEeTOJA HE COMEPKUT Teja, B HEM
TOJIBKO 3ar0JIOBOK METOJa, 3aBepIUIEHHBIM TOUKoM ¢ 3amsaToil. I1po-
TOTUIIBI IPYTUX WICHOB PACCMOTPUM ITO3IHEE.

B oTianuune oT Kji1accoB ¢ MOMOIIBIO MHTEp(ENCOB HEIb3s OIIpe-
JelisiTh 00beKThl. Ha ocHOBe uHTep(deiica 00bsIBIISIIOTCS HOBBIE KJlac-
CHI, ¥ TIPM 3TOM HCIIOJIb3YeTCS MEeXaHW3M HacjemnoBaHMs. [oBopsT,
YTO KJIacC, IIOCTPOEHHEKINM Ha 0a3e MmHTepdeiica, pealnsyeT JaHHBII
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uHTtepdeiic. TakuM oOpa3zoM, MHTepdEC 3TO TOJIBKO OMUCAaHUE TeX
BO3MOXKHOCTEH, KOTOphIe OyIyT y KJIacca, KOraa OH peaanu3yeT UHTep-
deiic. Ipyrumu cioBaMu MHTepdelc oIpenesseT cpeacTBa B3auMO-
JIEHCTBUS ¢ BHEIIIHUM MUPOM OOBEKTOB PEAIM3YIONIETO €ro Kiacca.

Ha ocHoBe onHoro nHtepderica MOryT ObITh CO3AaHbl HECKOJBKO
pa3HbIX KJACCOB, M Y KaXJIOTr0 M3 3TUX KJIACcCOB OyAeT Habop Bcex
CpeACTB, OOBSIBJICHHBIX B MHTepderice. OMHAKO KaXIblii U3 KJIACCOB,
peanu3yoIInuX OOUH U TOT Xe UHTepdeiic, MOXET I0-CBOEMY OIlpe-
JEJUTb 3TU CpeACcTBa. 3Hasl, KaKue memoobl, C60licmea, uHoeKcamo-
PbL U cobbimusa NeKJIapupoBaHbl B UHTepdeiice, TpOrpaMMUCT 3HAET
CpeACTBa B3aMMOACHCTBUSI C OObEKTaMM Kjacca, peajM30BaBLIETO
NaHHbIM MHTepdeiic. TakuM 00pa3oM, OOBEKTHl Pa3HbIX KJIACCOB,
peaau3yloluX OAUH MHTepdeiic, MOryT 00padaThiBaThCs OJUHAKO-
BO. DTO Hapsay C Ieperpy3Koi METOIOB 1 ONepaluii e oauH IIpu-
Mep TIPOSIBJICHUS TTOTMMOpdu3Ma.

Bboiee Toro, nHTepdeiichl MO3BOISIOT peaan3oBaTh B si3bike CH#
O/IHY U3 QYHIaMEHTATbHbBIX OCBUIOK METOJ0JOIMU OOBEKTHO-OPU-
€HTUPOBAHHOIO MPOrpaMMUPOBAHUS — npunyun nodcmanoexu Jluc-
kosa (cM. [3]). B cooTBeTCTBUU C 3TUM NMPUHLUIOM OOBEKTHI pa3-
HBIX KJIACCOB, peaju3yIOlIMX OJUH U TOT Xe UHTepdelc, MOryT
3aMEHSTh APYT Ipyra B CUTyallMH, Ie OT HUX TpedyeTcs QyHKIINO-
HaJbHOCTb, CrielM(pULIMPOBaHHAsI UHTEepGhEUCOM.

14.2. O6bABNeHuA nHtepdencos

Bynem paccMatpuBaTh MHTEp(EHCH, OOBSIBICHUS KOTOPBIX MMe-
0T CJIeIyIOIINii hopMar:

mMmoaupukaropbl_nHTepgeiica
nmsi_nHtepgeiica
cneungukauna_6a3bi_nHTrepgerica o

pt
Tesno_mHrepdgenca opt

Heobs3aTenbHble MoaudukaTopbl MHTEpdeiica 31o: new, public,
protected, internal, private. Bce nepeuncieHHbie MOTU(UKATOPbI HAM
yXe 3HakoMmbl. OOpaTuTe BHMMaHHUE, YTO IJIsl MHTepdeiica Helb3s
WCIIOJIb30BaTh MoaudukaTop static.

interface — cyxe6HOe CJI0BO, BBOMISIIEE OOBSBICHIE MHTEpdelica;

HUmsa_unmepdgbetica — naeHTUGUKATOP, BbIOMpPaAEeMblii aBTOPOM
uHTtepdeiica. [IpuHITO HAUMHATL UMS MHTepdelica C 3arjlaBHOI OyK-

opt interface
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BbI I, 32 KOTOpOU1 MOMeELIAaTh OCMBICJIEHHOE Ha3BaHUE, KOTOPOE TOXKE
HaYMHaAETCs C 3arjiaBHOW OYKBBI.

Cneyugurxayus_6azvl_unmepgetica — TpeaBapsieMblil JBOETOUM-
€M CIIMCOK MHTep(heicoB, MPOU3BOJHLIMU OT KOTOPBIX SIBJISETCS
JNaHHbI uHTepdelic. B oTanune oT Hacaen0BaHUS KJIacCOB, TJ€ MO-
XKeT OBITh TOJILKO OJIMH 0a30BbIi Kj1acc, 0a30BbIX MHTEP(HENCOB MO-
KET ObITh JIIO00E KOJIUYECTBO.

Teno _unmepdbetica — 3akno4eHHas B GUTYpHBIe CKOOKHU MOCJIe-
JIOBaTEJILHOCTD JAeKjapaluid (OMMCAaHUM WX MPOTOTMIIOB) UYJEHOB
uHtepdeiica. UMu MoryT OBITh (KaK MBI YK€ OTMETUJIN):

e JIeKJIapalMsi METONA;

e JeKJapalusl CBOUCTBA;

e JeKJIapalMsi UHIEKCaTopa;

* JeKJapalus COOBITHS.

B nm100y1o u3 nepeyrciaeHHBIX AeKIapaliiii YeHOB uHTepdeliica
MOXET BXOIMTb TOJbKO MoaupuKaTop new. ETo poJib Ta XXe 4yTo U B
Jexiapalnusx 4ieHoB Kjacca. Jpyrue MoaucpuKaTopsl B AeKjapa-
MU WieHoB uHTepdeiica He BxodsaT. Ilo yMoayaHUIO BCe YJIEHBI
uHTepdeica ABISIOTCI OTKPBITBIMU, T.€. UM TIPUITUCHIBAETCS CTATYC
IOCTYIIa, COOTBETCTBYIOIINI Momudukaropy public. Popmar mpo-
creiiiero oObsaBiIeHUS UHTepdeiica (0e3 cneruduruKauy 6a3pl):

interface nmsi_nHtepdgerica

{

TN nma_meroga(cneynpukaumsa_napameTpoB);
TUn nms_ceolicTBa{get; set;}

Tun this [cneundpukauna _unHaekca] {get; set;}
event 06paboTynk_cobbiTS MsI_CcobbITUS;

}

Kak BumHO m3 ¢dopmara, HU OAMH M3 WIEHOB MHTepdeiica He
COIEPKUT OITepaTOPOB, 3aJalOIINX KOHKPETHEIE AeiicTBHs. B mATEp-
(eiice TOIBKO MPOTOTUITEI METOIOB, CBOMCTB, MHIEKCATOPOB, COOBI-
tuil. Ilpexne 4yem naBaTh Ipyrue MOSICHEHUs, MPUBEIEM IPUMED
00bgBNIeHN UHTepdeiica (C TPOTOTUIIAMH METOIOB U CBOMCTB):

interface IPublication { // nHTepdgeiic nybankaynii
void write(); // rOTOBUTb NMy6nKaunio
void read(); // YnTaTh nyénaukauuio

string Title { set; get; } // Ha3BaHme nyb6aukaunn
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B nannom npumepe unrepdeiic, ¢ umeHeM [Publication crienu-
duuupyeT GYHKIMOHAIBHOCTh KJIACCOB, KOTOPbIE MOTYT MpPEACTaB-
JISTh MyOJIMKalMM — Takhe OObEeKThbl, KaK CTaThsl, NOKJIAA, KHMTA.
B cooTBeTcTBUM ¢ JaHHBIM MHTepdelicoM MyOanKaluu MOXHO ITH-
caTh — y pealmu3ylllIux MHTep@elic KIacCOB MOJLKEH OBITh METO/,
write(). IlyOnukanuy MOXHO 4UTaTh — B MHTepdelice eCTh IIPOTO-
tun Metona read(). CpoiictBo Title gokHO obOecneuynBaTh MOJIyYe-
HUE€ U 3aJaHue B BUJE CTPOKU Ha3BaHMs MyOJIMKAIIWU.

Boiblle HUKaKMX BO3MOXHOCTEM (HUKAKO (DYyHKIIMOHAJIBHOC-
™) uHTepgeiic IPublication He mpenycMmarpuBaeT. JJaHHBII UHTEP-
deiic He MOXET HMYEro IpearoJiaraTb O TakKMX XapaKTepUCTHUKax
nyosMKalui Kak hamMuiivs aBTopa, ol U3IaHUsl, YUCIO CTPAHULL U
T.M. DTU CBEIEHUSI MOTYT TMOSIBUTHCS TOJBKO Y KOHKPETHBIX OOBEK-
TOB TeX KJIaCCOB, KOTOphIe peanu3yloT nHrepdeiic IPublication.

B o0bsaBnenuu untepderica IPublication oTcyrcTByeT Moaugu-
Karop JoCTyna — IO YMOJYaHUIO 3TOT MHTepdeic AOCTYNeH B TOM
IPOCTPAHCTBE UMEH, KOTOPOMY IPUHAJIEXKUT ero oobsaBaeHue. s
uHTepdeiica IPublication He yka3zaHa crienugukanus 6a3bl, TO €CTb
IPublication He sIBIsIeTCS HAaCIeIHUKOM HMKAKOTO JAPYrOro I0Jb30-
BaTEJIbCKOro MHTepdeiica.

Ynenamu unHtepdeiica IPublication SBISIOTCS TPOTOTUIILI ABYX
meTonoB write(), read(). Eciu cpaBHUTH UX C OOBSIBICHUSIMU a0OCT-
PaKTHBIX METOJIOB B aOCTPaKTHOM KJlacCce, TO CJIeAyeT OTMETUTb OT-
cyrctBue momudukaTtopoB. ITo-cyuiecTBy, MeTon nHTepdeliica, Ha-
npumep, write() B IPublication urpaetr pojb adbCTpaKTHOro MeTonaa
KJjacca, Ho MmoaudukaTop abstract 11 MpoToTUIia METOJa B UHTEP-
deiice He HyxXeH (1 OyaeT omnbo4eH). YUyTh IM03Ke MBI MOKaXeM,
YTO UHTEpGEUC SABISETCS CCbUIOYHBIM TUIIOM UM MOXHO OOBSIBJISITH
CCBUIKM—IIEpEMEHHBIE ¢ TUIIOM MHTepdeiica. Takue CChUIKU IT03BO-
JISIIOT MOJTyYaTh AOCTYII K peanu3alusM METOA0B uHTepderica. B atom
OTHOLIEHUHU MPOTOTUIT MeTOoAA UHTepdelica BLICTYIIAET B POJIM BUP-
TyaJibHOM (yHKIIMM 6a30Boro Kiacca. OagHako, MoaudukaTop virtual
B MHTepdelice Helb3s1 UCIOAb30BaTh B MPOTOTUIE MeToAa. Tak Kak
JOMYCTUMO HacjlegoBaHue MHTepdeiicoB (MBI €ro IIoKa He paccMart-
pUBaJIN), TO ClieaAyeT 0OpaTUTh BHUMaHUE Ha HEBO3MOXHOCTD MOSIB-
JIEHUS1 B MPOTOTUIIE MeToja MHTepdeiica u Moaudukaropa override.
(Moaudukatop new J10MyCTUM.)

Bcé ckazanHoe 00 0COOEHHOCTSIX IeKJIapalluii METOA0B OTHOCUT-
cs U K YJIeHaM-CBOMCTBaM U WieHaM-MHIeKcaTopaM uHTepdeiica.
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14.3. Peanusauunsa nHrepcencos

IIpexne yeM paccMOTpeTh peanuszaluio MHTepdeiica, YTOUHUM
OTINYMSI UHTEpdEecoB OT abCcTpakTHBIX KiaaccoB. Haubomee BaxkHoe
OTJINYME COCTOUT B TOM, UTO IIPU HACJIEAOBAHUHU KJIACCOB Y KaXKIOTO
KJ1acca MOXKET ObITh TOJIBKO OMH 0a30BbIil KJ1JACC — MHOXECTBEHHOE
HacJeIoBaHHe KJIaccoB B s13bIke C# HeBO3MOXHO. [1pn mocTpoeHUN
KJIacca Ha OCHOBe MHTep(elicOB UX MOXET OBITh J1I000€ KOJIUYECTBO.
HpyruMu cioBaMU KJ1acC MOXET peajiM30BaTh CKOJIBKO YTOJHO MH-
TepdeiicoB, HO MPU 3TOM MOXKET UMETh TOJIbKO OIUH 0a30BbIA KJlacc.
B unTepdeiice He onpenesiloTcs Mo U He MOXET ObITh KOHCTPYK-
TopoB. B uHTepdelice Henb3s1 OOBSIBIATh CTATUUECKUE METOBI.

Kak u 1151 abcTpakTHBIX KIaCCOB HEBO3MOXKHO OIMPEISTIUTh OOBEKT
¢ IMOMOIIbI0O NHTepdelica.

YTto0Obl MHTEPGhECOM MOXHO ObUIO IMOJb30BATHCS, OH MOJKEH
OBbITh pealM30BaH KJIACCOM WU CTPYKTYpoit. B 3Toil rmaBe paccMoT-
pUM peanu3aluio UHTepdeiicoB ¢ MoMollbio KiaccoB. CHMHTaKCHU-
YeCcKU OTHOILIEHWE peaau3alunu nHTepdeiica 0603HavyaeTcsl BKI0Ye-
HUeM MMeHM nHTepdeiica B cnenrdukanmio 6assl kiaacca. HamomManm
¢opmat oOBbsSIBIEHUS KJ1acca co cnelupuKanueil 6aspl (111 IIpoCTo-
Thl HE yKa3aHbl MOAMGUKATOPHI KJIacca):

class nmsa_knacca cneungukaunsa_6a3nbi

{

006bsBJIEHNSI_4JIeHOB_KJ1acca

Crneuudukanus 6a3bl Kjlacca B 3TOM CIydyae UMEeT BUI:

:MMSi_6a30BOro_Knacca,,,, CrimcokK_MHTeppeicos,,,,

MwMmst 6a3oBoro kjnacca (M cieaylollasi 3a HUM 3amsTasi) MOTYT
OTCYTCTBOBaTb. B crnucke nHTepdeiicoB uepe3 3amnsThie IIOMelalT-
csl UMeHa TeX MHTepdeiicoB, KOTOphIe HOMKEH pealn30BaTh KJIacc.
B cneuudukaiuio 6a3bl Kjacca MOXET BXOAUTh TOJBKO OJWH 0a30-
BBIM KJIacC U IPOU3BOJILHOE YMCI0 UMEH uMHTepdeiicoB. IIpu aTom
JIOJDKHO BBITIOJTHSTHCS 00s13aTeIbHOE YCIOBHE — KJIacC TOJDKEH pea-
JIU30BaTh BCE WICHBI BCeX MHTEepGEicoB, BKIIOUEHHBIX B crieludu-
Kauuio 6a3bl. YacTHBIN cllyvail — KJIaccC, pealr3yIolnii TOJILKO OIUH
uHTepdeiic:
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class nmsi_knacca: nmsi_unHrepdgerica

{

O6bﬂBﬂ9HMﬂ_'-U16HOB_Kﬂacca

Peanmmzanueit wiena mHTepdeliica ABISETCS €ro MoJIHOe Ompee-
JIEHVE B pealln3yiolleM Kilacce, CHaOKeHHOe MOIU(GUKATOPOM JI0C-
Tyna public.

CurHaTyphl ¥ TUITE BO3BpalllaeMbIX 3HAYeHUIT METOIOB, CBOMCTB
W WHAEKCATOPOB B peajn3allisax U B MHTepdeiice TOIKHEBI TTOJHOC-
TBIO COBIAAATh.

IMoxkaxem Ha TpuMepax, Kak IIpH IMMOCTPOSHUH KJIacca Ha OCHOBE
nHTepdelica Kiracc pean3yeT ero MEeTOAbI, CBOMCTBA M MHIEKCATO-
phl. Peanmm3amuio cCOOBITHIT HYKHO pacCMOTpETh IMO3IHee B IUIaBe,
MOCBSILIEHHON COOBITUSIM.

B cnenyromeit mporpamme (14 _01.cs) uHtepdeiic [Publication,
peanusyeTcs KiaaccoM Item — «3aMeTKa B Ta3eTe».

// 14_01.cs — UHTepgeiic n ero peannsayna
using System;

interface IPublication { // MHTepdgeric nybnnkaynii
void write(); // FOTOBUTb nMy6anKaynio
void read(); // uaTaTte ny6sankauunio

string Title { set; get; } // HazBaHue nyb6aunkaynn
}
class Item : IPublication { // 3ametka B rasete
string newspaper = "U3BecTna”; // Ha3BaHue ra3eTtbl
string headline; // 3aroJsIoBOK craTtbu
public string Title { // peanu3auunsi CBONCTBa
set { headline = value; }
get { return headline; }
}
public void write() { // peanu3aunsa merona
/* oneparopbl, UMUTUPYIOLYNE NO[roToBKY CTaTthn */
}
public void read() { // peanu3auunsa merona
/*oneparopbl, UMUTUPYIOLUNE YTEeHue cTtatbym */
Console.WriteLine(@"Ipoy4én B razere ""{0}™ crarbio " {1}"".",
newspaper, Title);
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class Program

{

static void Main() {
Console.WriteLine("Publication!”);
Item article = new Iltem();
article.Title = "O koonepaunn”;
article.read();

}

Pe3ynbrar BHINIOJHEHUS IPOTPAMMBL:

Publication!
MNMpoyén B raszete "U3zBectus” crarbio "O koonepaunn”.

Krnacc Item xkpome peanmusauuii 4ieHOB MHTep(eiica BKIIOYAeT
00BSIBIICHNSI 3aKPBITHIX IT0JIeH: newspaper (Ha3BaHue ra3eThl) U headline
(3arofioBOK ctathu). [ MpOCTOTHI B KJIacC HE BKJIIOYEH KOHCTPYK-
TOp W TOJbKO YCJIOBHO 0O0O3HAYeHbI OMepaTopbl METONOB write() U
read(). Peanu3zanus cBoiicta Title mpuBeaeHa MOMHOCTBIO — aKCec-
cOpHI get 1 set O3BOJISIIOT IMOJTYYMTh 1 3a1aTh Ha3BaHUE CTaThU, IIPE-
CTaBJISIEMOM KOHKPETHBIM 00beKTOM Kjacca Item. B Meroge Main()
HEeT HUYEro HE3HAKOMOT'O YUTATENI0 — OIpenea¢H o0beKT Kiaacca Item
U cchliKa articte Ha Hero. C romolipio oopaieHus arcticle. Title 3ama-
HO Ha3BaHME CTaTbHU.

B UML nns m3o6paxeHust ”HTepdeiicoB IIPUMEHSIETCS Ta Ke
CUMBOJIMKA, YTO U JJ1s1 KiaccoB (cM. puc. 14.1). KoHeuHo, umeetcst
OTJIMYMEe — B BepxHel 4acTu, II0CIe UMEHU UHTepdelica moMella-
eTcsl cayxxeoHoe ciaoBo Interface. ToT akrt, 4yTo Kilacc peaausyer
nHTepdeiic, oTodpaxaercsl ¢ MOMOIIbIO CHEIUATbHOIO CUMBOJIA U
WMEHU UHTepdeiica Hal MPSIMOYTOJbHUKOM, IMPEACTaBISIOUIUM
KJ1acc.

B xauecTBe BTOpOro mpuMepa pacCMOTPUM MHTepdeiic, peaau-
3allMsl YIEHOB KOTOPOTO MO3BOJUT MOJyYaTh LEJOYMCIEHHbIE 3HA-
yeHUs WieHOB YyuciaoBbix psaoB (Iunar [15]):

interface ISeries {

void setBegin(); // BOCCTaHOBUTb Ha4aslbHOe COCTOsIHue
int GetNext { get; } // BepHyTb o4epenHoW 4YneH psga

int this[int k] {get;} // BEPHYTb K-# YJIeH psaa

}
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Puc 14.1. IuarpamMa KjaccoB ¢ nHTepdeiicom
quist mporpammbl 14_01.cs

JOoroBOpHMCSI O POJISIX TIPOTOTHUIIOB, BXOASIIMX B 3TOT MHTEP-
¢eiic. B npuBenéHHoM oObsBAeHUM: setBegin() — mpoToTUIl METO-
na; GetNext — uMsI CBOMCTBA, IO3BOJISIONIETO MOJIYYUTh 3HAUYCHUE
OYEepPEeTHOTO YJeHa Psiga M HACTPOUTh OOBEKT Ha CIACAYIONINUI YJIeH.
WHnekcatop B 3TOM IIpUMepe IO3BOJISIET IMOJIYYUTh 3HaUCHUE He
OYepeaHoro, a IPou3BOJBLHOTO K-TO YjieHa psifa U IepeBecTU OObEKT
B COCTOsSIHHE, IpU KOTOpoM cBoOCTBO GetNext BepHET 3HaueHME
(k+1)-ro uneHa.

Te ¢pyHKIMOHATBLHBIE BOBMOXHOCTHU, KOTOPBIE TIPUICAHBI YIe-
HaMm uHTepdeiica ISeries, pu peaau3aly B KOHKPETHBIX Kjlaccax
MOTYT OBITh U3MeHeHbl. Ho B 3TOM cityyae HapyllaeTcs OOLIM IpUH-
LIUIT TIpuMeHeHusT uHtepdelicoB. [loaToMy B mpuMepax KOHKPET-
HBIX KJIACCOB OyIeM MpUAepKUBATHLCS OMUCAHHBIX COTJIAIIEHUN O
poJisix uieHoB uHTepderica ISeries.
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HMutepdeiic ISeries MOXKHO peann3oBaTh AJIs IPeACTaBICHUS pa3-
HBIX YMCJIOBBIX psimoB. BOT, HarpuMep, peryisipHble YMCIOBBIE ITOC-
JIeAOBaTEILHOCTH, KOTOPBIE MOXKHO IIPEICTaBUTh KJIacCaMU, peajii-
3ylolMu nHTepdeiic ISeries:

1,1,23,5,8,13, ... — Pag ®uborayqn: a=ar-2+a, 4, rae i>2; a,=1, a,=1;
1,34,7,11,18,29, ... — PaaJlykaca: a=a, y*a, ,, rae i>2; a;=1, a,=3;
1,2,5,12,29,70, ... - Paallenna: a=a;, ,2*2*a; , rae i>2; a;=1, a,=2.

B caenyromieii mporpamMmme Ha ocHoBe MHTepdeiica ISeries ompe-
JieJIeH Kjacc, MpeACTaBIsIIoIIUN B BUIe 00BEKTOB (hparMeHTHI psiaa
IMenna (cM. Takke puc 14.2).

// 14_02.cs — UHTepderic n ero peannsauns
using System;

interface ISeries // MHTepgenc YncioBbix PsiaoB

{
void setBegin( ); // 3a/aTtb Ha4YasibHOe COCTOSsIHue
int GetNext { get; } // BEPHYTb o4epenHoOl 41eH paaa

int this[int k] { get; } // BEPHYTb K- YJIEH psiga
}

class Pell : ISeries // Pag Menna: 1, 2, 5, 12,...

{
int old, last; // ABa npeabifywux 4eHa psga
public Pell() { setBegin( ); } // KOHCTPYKTOpP
public void setBegin( ) // 3a/aTtb Ha4YaJlbHOe COCTOsIHNe
{old=1;Ilast = 0; }
public int GetNext // BEPHYTb cnenyownn nocse last
{

get {

int now = old + 2 * last;
old = last; last = now;
return now;
}
}
public int this[int k] // BepHyTb K-ii Y41eH psiga
{
get {
int now = 0;
setBegin( );
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if (k <= 0) return -1;
for (intj = 0; j < k; j++)
now = GetNext;
return now;
}
}
public void seriesPrint(int n)
{ // BbiBecTu n 4yneHoB, Ha4YMHasi CO craenyoLero
for (inti=0;i<n;it+tt)
Console.Write(GetNext + "\t");
Console.WriteLine( );
}
}
class Program
{
static void Main()
{
Pell pell = new Pell( );
pell.seriesPrint(9);
Console.WriteLine("pell[3] = " + pell[3]);
pell.seriesPrint(4);
pell.seriesPrint(3);

Pe 3YJbTAT BLITTOJTHCHUA ITPOrpaMMbl:

1 2 5 12 29 70 169 408 985
pell[3] =5

12 29 70 169

408 985 2378

Kpome peanuzauum wieHoOB uHTepdeiica ISeries B kiacce Pell
o0bsBieH Meton seriesPrint( ). OH BBIBOAUT 3HAY€HUsI HECKOJIbKUX
YWIEHOB psifa, CIEAYIOIMNX 3a TeKylmnM. KoiandyecTBo WwieHOB ompe-
JeisieT apryMeHT Metoja seriesPrint( ). TTocyie BrimoHEeHUsT MeToa
COCTOSIHUE Psila UBMEHUTCSI — TEKYIIIUM YJIEHOM CTaHET MOCaeaHUM
BBIBEICHHBIN WieH psiga. OopaTuTe BHUMaHUE, YTO P peain3aiuu
WHAEKCcaTOpa HyMepalus WICHOB psiia HaunmHaeTcs ¢ 1.

OOpaTuTe BHUMaHUE, YTO B pealu3alun uHTepdeiica 3aroloBoK
MeToa JOJDKEH TTOJIHOCTBIO COBITAATh C 3aT0JIOBKOM ITPOTOTUIIA 3TOTO
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Puc 14.2. InarpammMa KjiaccoB ¢ uHTepdeiicom
st mporpaMmbl 14 02.cs

MeToJa B uHTepderice (3a UCKIIOYEHUEM TOSIBACHUST MOAU(UKATO-
pa noctyna). CooTBETCTBUE IOJDKHO OBITH U IIPU peaau3aliuu Apy-
TUX WIEHOB UHTepderica.

B Hammx npumepax MHTephENChl U peau3ylollue UX KJIacChl
pa3melieHbl B onHoM (aiine. Eciu uHnrepdeiic o0bsIBIeH HE B TOM
(baiine, rae BBIMOJHSIETCS €ro peaju3alusi, ToO OObsSIBICHUE UHTEP-
¢eiica HEOOXOIMMO CHAOIUTH COOTBETCTBYIOIINM MOIU(PUKATOPOM
JIOCTYTIA.

B npuBea€HHBIX BhIIIE nporpamMMax kiaccoB Item m Pell Gpima
HCIIOJIb30BaHA HeA6HaA peaausauus 4ieHoB WHTepdeiicoB. TepMuH
«HesIBHasI» yIOTpeOisieTcs sl 0003HAUSHUST TOrO, YTO B OOBSIBIIE-
HUU KJacca, peaausylollero nHtepdeiic, He MPUMEHSIOTCST KBAIU-
(umpoBaHHbIE UMEHA YJIEHOB UHTepdelica U UX peaiu3aluyd cHa0-
KaroTcs obsg3aTebHbIM MoaudukatopoM public.
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Korpa omuH Kjacc pealu3yeT HECKOJbKO MHTepdeiicoB, BO3-
MOXHbI COBINAJCHMSI UMEH YJIEHOB M3 pa3HbIX UHTepdeiicoB. s
paspellieHus] TaKoi KOH(MIUMKTHOW CUTyallUM B KJacce, pealu3yio-
1eM MHTepdeiic, UCIOoab3yeTcs KBaTU(GUINPOBAaHHOE MM YjieHa
uHTepdeiica. 3aech CylIEeCTBYeT OrpaHUUYEHUE — TaKas peaau3alus
YJieHa Ha3bIBaeTCs SIBHOM M OHA HE MOXET ObITb OTKPBITOM, TO €CTh
JJIS1 HE€ HeJb3s UCIoJib30BaTh Moaudukatop public. ITonpodHee 06
0COOCHHOCTSIX SIBHOM peanu3aliMyd MHTep(eicoB MOXHO y3HATh U3
pao6or [1, 2, 8].

14.4. UHTepenc kak Tun

HecMoTps Ha To, YTO HENb3s CO3MaBaTh IK3EMILISIPHI (OOBEKTHI)
uHTepdeiicoB, HO MHTepdeiic KaK U Kiiacc B s13biKe C# SIBIISIETCS CChI-
JIOUHBIM TUIIOM. ITog00HO TOMY, KaK MOXKHO OOBSIBISATh CCHUIKY, UME-
IOLIYIO TUI aOCTPAaKTHOIO KJjlacca, pa3pelleHO OOBSIBISATh CCHUIKY C
TuIoMm uHrepdeiica. Takas cchblIKa MOXET OBITH paBHOIIPAaBHO CBsI3a-
Ha ¢ 00beKTOM J1I000r0 Kj1acca, KOTOPbIil peaan30oBal JaHHBIA UHTEp-
¢eiic. C MOMOILLBIO TaKOW CCHUIKM BO3MOXKHO ITOJIYYUTh JOCTYII KO
BCEM WIEHaM KJjacca, peaiM3yIollMM COOTBETCTBYIOIIME YJIEHbI UH-
tepdeiica. OqHaKO cChlIKa ¢ TUTIOM MHTep(delica He TO3BOJISIET MOoJTy-
YUTb AOCTYII K WIEHAM KJlacca, KOTOpble OTCYTCTBOBAIM B UHTepdeii-
ce, HO ObUIM J00aBJIeHbI B KJIacc, pealu3ylolinil uHTepdeic.

HMHTepdeiic kKak TN MOXET cnieluULIMPOBATh MapaMeTp Me-
TOJa, MOXET ONpenessTh TUIl BO3BpalllacMOro METOJOM 3Haye-
HUSI, MOXET OIpeneNIsiTh TUI 3JIEMEHTOB MaccuBa. PaccMoTpum
9T BO3MOXHOCTU Ha WJUIIOCTPATHUBHBIX MpumMepax. Ompenennm
uHTepdeiic, cnenudUuuupyrouii cpeacTsa 00paboTKM reoMeTpu-
yeckux ¢Gpuryp:

interface IGeo { // MHTepgenc reomeTpu4eckon purypsoi
void transform(double coef); // npeobpa3oBaTb pa3mepsbl
void display(); // BbIBECTU XapaKTepUCTUKN

B npuBenénnom mHTEpdeiice HET CBeACHNI 0 KOHKPETHBIX 0CO-
OEHHOCTSIX TeX TeOMETPUUECKHNX (PUTYP, KITACCHI KOTOPBIX MOTYT pe-
ammsoBath IGeo. Hammpumep, HUYero He OrpaHUYMBAET pa3MEPHOCTh
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MPOCTPAHCTBA, B KOTOPOM oOIpeaeseHbl (purypsl. BoaMoxxHoCTH mpe-
oOpa3zoBaHUil (GuUryp ¢ MOMOIIBI0 peanusaluii Mmeroga transform()
MOTYT OBITb TOCTaTOYHO MPOU3BOIbHBIMU. CaMbIMU Pa3HBIMU MOTYT
ObITh CBeleHUs1 O (urypax, BbIBOAMMBIE peanu3alusiMU MeTola
display().

Onpenenum aBa Kiacca, peanusyromux uHrepdeiic 1Geo: Circle —
kpyr u Cube — ky06. ITone double rad B kitacce Circle — 310 panuyc Kpyra.
ITone double rib B knacce Cube — pebpo kyba. Peanuzanus Metona
transform() B 000MX Kj1accax M3MEHSIIOT JIMHEHbIe pa3Mephl (rad u rib) B
3aJaHHOE TTapaMeTPOM YKCIIO pas.

Y10o0Bl MPOAEMOHCTPUPOBATh MPUMEHUMOCTh MHTEpPGENCHOMI
CCBUIKM B Ka4eCTBE MapaMeTpa, onpeaeauM CTaTUYeCKylo (yHKIIMIO
report(), U3 TeJla KOTOPOW BBIMOJIHSIETCS oOpallleHue K peaau3aluu
MeTona display(). YkazaHHBIM COTJIALLIEHUSIM COOTBETCTBYET CJIEIy-
IollIasl mporpamMMa:

// 14_03.cs — nHTepgercHble CCbIIKN
using System;

interface IGeo { // UHTepgeiic reometpunyeckomn purypsi
void transform(double coef); // npeobpa3oBaTb pa3mepbl
void display(); // BbIBECTU XapaKTepPUCTUKUN

}

class Circle : 1Geo { // Kpyr
double rad = 1; // paguyc Kkpyra

public void transform(double coef) { rad *= coef; }
public void display() {
Console.WriteLine("Mnowanp kpyra: {0:G4}",
Math.Pl*rad*rad);
}
}
class Cube : IGeo { // Ky6
double rib = 1; // pebpo kyb6a
public void transform(double coef) { rib *= coef; }
public void display() {
Console.WriteLine("O6bem kyb6a: {0:G4}",
rib * rib * rib);
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class Program {

public static void report(IGeo g) {
Console.WriteLine("QaHHble o6bekTa knacca {0}:",

g.GetType());

g.display();

}

public static void Main() {
Circle cir = new Circle();
report(cir);
Cube cub = new Cube();
report(cub);
IGeo ira = cir;
report(ira);

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

HaHHble ob6bekTa knacca Circle:
Mnowane kpyra: 3,142

HdaHHble o6bekTa knacca Cube:
O6bem kyb6a: 1

HaHHble ob6bekTa knacca Circle:
Mnowane kpyra: 3,142

OOpatuM BHMMaHHE Ha cTaTUCTUYecKuili meron report(). Ero
napaMeTp g — ccbuika ¢ TtunoM mHTepdeiica 1Geo. BripaxeHue
g.GetType() B Tesne meroaa report() Io3BOJISIET MOJIyIUTh MM Kjlacca,
CCBIJIKA Ha KOTOPBIN MCIIOIb3YeTCs B Ka4eCTBE apryMeHTa Ipu 00-
paweHun K Merony report(). Onepatop g.display() oGecrieunBaet
BBI3OB TOM peanmu3anuu merona display(), KoTopas COOTBETCTBYET
THITy aprymeHTa. Mcrionb3oBaHue MHTepdECHOM CChUIKM B Kaye-
CTBE IlapaMeTpa II03BOJISIET IIPUMEHSTh MeTon report() mis odpa-
0OTKM OOBEKTOB JIIOOBIX KJIACCOB, KOTOPBIE peajn30Balid UHTEP-
deiic IGeo. Kog metona Main() wiitocTpupyeT ckazaHHoe. B HEM
onpeneneHbl 1Ba 00bekTa KitaccoB Circle u Cube u accouunpoBaH-
HBbI€ ¢ HUMU CCBHUIKMU cir, cub. X ucmnoyib30BaHMe B Ka4yeCTBE apry-
MEHTOB MeToja report() MpuBOAUT K BbI3oBaM MeTonoB display() u3
COOTBETCTBYIOILIMX KJIACCOB. DTO MOATBEPKIAIOT PE3yJbTAaThl BbI-
TTOJTHEHUS TIPOTPAMMBI.
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OOpaTuth BHUMaHUE Ha MOCJEAHUE ABE CTPOKM Tesla (PyHKIUU
Main(). OnpeneneHa cchuika ira ¢ Turiom uHtepdeiica IGeo, Koro-
poii 3aTeM MPUCBOEHO 3HaueHUE CChUIKKM Ha 00beKT Kiacca Circle.
DTO oueHb BaxkHass 0COOEHHOCTb — MHTeP(ECHOI CChUIKE MOXKHO
MPUCBOUTH CCHUIKY Ha 0OBEKT J1000ro Kjiacca, KOTOPbI peaan3oBall
JaHHbIA uHTepdeiic. B Tene MeToma report() apryMeHT B 3TOM CJIy-
yae BOCIIPUHUMAETCS Kak umeroumid tun kinacca Circle, peanuso-
BaBuiero nnrepgeiic IGeo. OctaHoBuMcs Ha 3ToM TTogpooHee. CchlI-
ka IGeo ira nmpu oOBABACHUM MMeeT TUII MHTepdeiica, a mocsue
MIpUCBaMBaHMs ira=cir cchbliKa ira momydaet tun Kiuacca Circle. Ta-
KUM 00pa3oM, Hallla MporpaMMma WJUTIOCTPUPYET paszindue MexXay
006:26.1eHHBIM MUNOM cColaKu U € munom epemenu ucnoanenus. (O
TaKOM pa3IMIMU TOBOPSIT KaK O CHMAMuU4eckom i OUHAMUECKOM TY -
Max OJHOM M TOM Xe IepeMeHHOIA.)

HecmoTtpst Ha To, yTO mapaMmeTp MeTona report() creunuduupo-
BaH Kak cchuika tuma IGeo u ceplika ira Tuna 1Geo ucnonb3oBaHa
B KauecTBe apryMeHTa, BbI30B 0a3upyeTcsl Ha TUIIe BpPEeMEHU UCIIOJ-
HEHUS U BBHINIOJIHSETCS obpalleHue K 00bekTy Kiacca Circle. Takast
BO3MOXXHOCTh HA3bIBACTCSI HO30HUM UHAYEC OUHAMUYECKUM C6A3bl6a-
Huem. PellieHUe 0 TOM, KaKoil MeTOJ BbI3bIBaTh, MPUHUMAETCS MPU
MO3IHEM CBSI3bIBAHWM Ha OCHOBE THUIIA BpeMEHU HCIOJHeHus. B
MPOTUBOIIOJIOXHOCTh 3TOMY, CTpAaTeTUsI UCIIOJIb30BAHUS OOBSIBICH-
HOTO TUIIA HA3bIBACTCSl PAHHUM VI CIMAMUYECKUM CBA3bIBAHUECM.

ITpruMeHeHUe B KauecTBe MapaMeTpOB U apTyMEHTOB MHTepdeii-
CHBIX CCBIJIOK M CCBIJIOK C TUIIOM 0a30BOro Kjiacca (Ipy HaJIUIUU
BUPTYaJIbHBIX YJIEHOB) 00ecneyrBaeT rno3aHee (IMHAMUYECKOE) CBSI-
3piBaHue. [lo3gHee CBsI3bIBAHUE — OJHO M3 TPOSIBICHUIN noaumop-
¢uzma B s13p1ke CH#.

YT1o6bl MPOAEMOHCTPUPOBATL APYTUME BO3MOXKHOCTU IPUMEHE-
HUST UHTep(hENCHBIX CChUIOK, UCITOJIb3yeM 0e3 U3MEeHEeHUN ellé pas
uHtepderic IGeo u peanusyoiue ero kinaccsl Circle u Cube. B kinacc
Program no0GaBUM CTaTUYECKUI METOM:

public static IGeo mapping(IGeo g, double d)
{

g.transform(d);

return g;

}
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IlepBolii mapamMeTp — cChUIKa ¢ TUIIOM MHTepdeiica. Merton, mo-
JIy9MB B Ka4eCTBE TIEPBOTO apryMeHTa CChUIKY Ha KOHKPETHBIN OOBEKT,
U3MEHsIET €ro JMHEHHBbIE pa3Mepbl M BO3BpalllaeT B KadyecTBE pe-
3yJIbTaTa CChUIKY Ha M3MEHEHHBIN 00beKT. BTopoil mapaMeTp — KO-
a(pPULMEHT U3MEHEHUS JTUHENHBIX pa3MepoB. VICII0/Ib3yeM METOMbI
mapping() u report() cieaywoiuuM odpazom (mporpamma 14 04.cs):

public static void Main( )
{
IGeo ira = new Circle( ); // eAnHun4YHbIi pagnyc
report(ira);
ira.transform(3);
report(ira);
ira = mapping(new Cube( ), 2);
report(ira);

Pe 3YyJbTAaThbl BBITTIOJTHCHUA ITPOIrpaMMbI:

HdaHHble o6bekTa knacca Circle:
Mnowaap kpyra: 3,142

HdaHHble o6bekTa knacca Circle:
Mnowapgeb kpyra: 28,27

HdaHHble o6bekTa knacca Cube:
O6bem kyba: 8

B Meroae Main( ) cchlika ira ¢ o0bsiBieHHBIM TUIIoM 1Geo cBs3a-
Ha ¢ oobekToM Kiacca Circle, KOTOpbI OHa «IpeAcTaBiseT» B 0Opa-
IIEHUSIX K CTAaTUYECKOMY MeToAy report( ) ¥ B BEI30BE HECTATHUECKO-
ro meroza transform(). IlepBbiit aprymeHT MeTona mapping( ) — BHOBb
co3gaHHbI 00beKT Kitacca Cube. ITo ymMomuaHuio y 3TOro oobeKTa-
Ky0a pebpo paBHO 1. Pe3ynbraT BBHIITOJHEHMS CTaTMYECKOIO MeToaa
mapping() mprcBanuBaeTCs CChIIKE ira, MOCJIe Yero OHa acCOLMUPOBa-
Ha ¢ U3MEHEHHBIM 00beKTOM Kitacca Cube. Bo Bcex MCITOTB30BaHUSAX
MHTepGEUCHON CCBITKM ira MpOosBISeTCS ¢€ TUHAMWYCCKUN THII, W
STOT THIT He OCTAETCS MOCTOSTHHBIM BO BpeMs UCTIOJTHEHUS TIpOrpaM-
MBI. Pe3ybTaThl BEITTOHEHHS IIPOTPAMMBI TOITOTHSIIOT CKa3aHHOE.

Tak Kak WHTepdeic ABIIETCS TUIIOM, TO MOXHO OIpeAcNISTh
MACCUBBI C 3JIEeMEHTaMH, UMEIOIINMHA TUIT MHTepdelica. DireMeHTaM
TaKOT'0 MacCHBa MOXHO ITPHCBANBATh KaK 3HAYCHMST MHTep(PEeHCHBIX
CCBIJIOK, TaK M 3HAYEHMST CCHUIOK Ha OOBEKTHI JTIOOBIX KJIACCOB, pea-
JIM3YIOIIMX JaHHBINA uHTepdeiic. B cnenyroieit mporpamme (14 _05.cs)
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onpenenaeéH MaccuB Tuma IGeo[ | 1 MeHyIo1Iasl ero CChUIKa iarray.
DyeMeHTaM MacCHBa IIPUCBANBAIOTCS 3HAYEHMST CCBHIJIOK Ha OOBEKTHI
kinaccoB Circle u Cube. Koxn 60e3 o0bsiBIeHMIT nHTepdelica, KJIacCOB
U CTaTMYECKUX MeTomIoB report() u mapping():

public static void Main()

{
IGeo[ ] iarray = new IGeo[4];
IGeo ira = new Circle();
iarray[0] = ira;
ira.transform(3);
iarray[1] = ira;
ira = mapping(new Cube( ), 2);
iarray[2] = ira;
iarray[3] = new Circle( );
foreach(IGeo obj in iarray)
report(obj);

Pe3ynbraThl BRIMOJIHEHMST TTPOTPAMMBI:

HdaHHblie o6bekTa knacca Circle:
Mnowanb kpyra: 28,27

AaHHblie o6bekTa knacca Circle:
Mnowapnb kpyra: 28,27

AaHHble o6bekTa knacca Cube:
O6bem kyb6a: 8

AaHHblie o6bekTa knacca Circle:
Mnowanb kpyra: 3,142

B metome Main( ) siemMeHTaM MaccuBa IIPUCBOEHBI CCHUIKM Ha
00BEKTHI pa3HBIX KIaccoB. 3ateM B orepaTtope foreach c momorirsio
ccouiku Tuna IGeo nepebuparoTcsl 3HaueHUsI BCeX 2JIEMEHTOB MacCu-
Ba M JUISI KQXIOTO M3 HUX BBI3BIBAETCS CTAaTUYECKU MeTom report().
OOpaTyM BHMMaHWE Ha BBIBOIMWMBIC PE3yJIbTaThl M ITOCJIENOBATEb-
HOCTb IpHCBauBaHMs 3HaYeHUi smemMeHTaM MaccuBa. Ccruika 1Geo
ira mpu oOBbsIBIIEeHUN ampecyeT 00beKT Kiacca Circle, 1 e€ 3HaUeHUE
MpUCBOEHO 3yieMeHTy iarray[0]. 3atem omepatop ira.transform(3) u3-
MEHSET O0BEKT, CBSI3aHHBIN CO CCBUIKOM ira, M €€ 3HaYyeHue IIpucBau-
BaeTcsl ayieMeHTy iarray[l]. Takum oOpa3oM 3HAUeHHUSI DJIEMEHTOB
iarray[0] u iarray[1] paBHBI 1 00a 3/1€eMeHTa aAPECYIOT YXKe U3MEHEH-
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HbIll 00bekT Kiacca Circle. Onepatop ira=mapping(new Cube(),2);
prcBauBaeT MHTeP(PEUCHOI CChUIKE ira agpec MOAUPUIITPOBAHHOTO
obbekTa kjacca Cube. Ilocne 3Toro npucBauBaeTcsl 3HaAUEHUE 3Jie-
MeHTYy iarray[2]. HakoHel anemMeHTy iarray[3] mpucBauBaeTCsl CChUIKA
Ha HOBBII 00BbeKT Kitacca Circle. Takum 00pa3oM, B IIporpaMme oIlpe-
IeJeHbl 3 00beKTa, ampecyeMble YeThIPbMS JIeMEHTaMU MacCHBa.

14.5. UHTepencol n HacnegoBaHue

Jlo cux mop MBI paccMaTpWBAIN OTACIbHBIE MHTEP(EHCH W X
peaau3alnio ¢ MMOMOIIbIo KiaccoB. OTMedanu (HO He MJUTIOCTPUPO-
BaJI) BO3MOXHOCTh peaju3alliil OJHUM KJIaCCOM HECKOJBKHMX WH-
tepdeiicoB. MHTEepdeiicel C# MOTYT HacleAOBaThCSI HE3aBUCUMO OT
ki1accoB. OmHaKO, HacleqoBaHUEe WHTepdecoB OTIMYaeTcs OT Ha-
CIIeIOBaHMST KJlaccoB. PaccMoOTpuM, UTO TakKoe HacjeIOBaHWE WH-
Tep(deiicoB M B 4YeM eT0 OTIMYMS OT HACJIeTOBAaHMS KJIaCCOB.

HarmroMHMM, 4TO B 00BSIBIIcHNE MHTEp(deiica MOXET BXOIUTH CITe-
uudukauus 6a3sl UHTep(deiica, popmMaT KOTOPOK MOXHO TpeacTa-
BUTH TaK:

:CNMCcoK_6a30BbIX_MHTEPPEIicoB,,,,

B cBolo ouepenb nHTepdeiic, BXOISIINI B CIIMCOK 0a30BBIX, MO-
KET OBITh HACJIEAHUKOM Apyrux uHtepdeiicos. Tem cambim popmu-
pYIOTCS LIETTOYKU WJIM MEpapxuu HacjienoBaHuUs uHTepdeiicoB. Ec-
TECTBEHHOE OIpaHMYEeHNE — cpeau 0a30BbIX MUHTEp(eiCOB HE MOXET
MPUCYTCTBOBATh OIlpeelisieMblil MHTepQeEIiC.

IIpu peanuzauuu uHTEpdeiica, KOTOPHINA SBISETCS HaCJIeIHU-
KOM JIPYTUX UHTEP(ENCOB, KJACC NOKEH PEATU30BaATh BCE WICHBI
BceX MHTepdelicoB, BXOASIINX B Uepapxuto. JIpyrumu cioBamu, Bce
YJIeHbl MepapXuud MHTep(hEHCOB OOBEAUHSIIOTCS B €IMHBII HaOOp
YJIEHOB, KaXAblii M3 KOTOPBIX NOJKEH ObITh peain30BaH KOHKPET-
HBIM KjJaccoM (MJIM KOHKPETHOU CTpyKTypoii). s WuIocTpaluu
MPUBEAEM CIIEAYIOLILYIO ITPOrpaMmy:

// 14_06.cs — HacnegoBaHne nHTepgericos
using System;
interface IPublication // nHTepgeric nyonukayni
{
void write(); // roTOBUTb NyO6NKaLnio
void read(); // YnTaTtb nyoénukauuio
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string Title { set; get; } // Ha3BaHme nyb6aukaunn
}
interface IBook : IPublication // nHTepdgeiic KHUr
{
string Author { set; get; } // aBTOp
int Pages { set; get; } // KOJIN4EeCTBO CTpaHuL,
string Publisher { get; } // n3pgarenbcrTBo
int Year { get; set; } // roa onyé6amkoBaHus

}

class Book : IBook

{

string title; // Ha3BaHue KHUrn
string author; // aBTop

int pages; // KOnIM4ecTBO CTpaHuL
string publisher; // N3[aresibCTBo

int year; // rog ony6/nkoBaHus

public string Title { set { title = value; }
get { return title; } }
public string Author { set { author = value; }
get { return author; } }
public int Pages { set { pages = value; }
get { return pages; } }
public string Publisher { set { publisher = value; }
get { return publisher; } }
public int Year { set { year = value; }
get { return year; } }
public void write() { /* onepaTtopbl meToga */ }
public void read() { /* oneparopbl meTtoga */}
}
class Program
{
public static void Main()
{
Book booklet = new Book();
booklet.Author = "JI1.H. BosrunH";
booklet.Title = @""lMpuHynn cornacoBaHHoOro ontumyma™"" ;
Console.WriteLine("ABtop: {0}, HazBaHune: {1}.",
booklet.Author, booklet.Title);
}
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Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

ABtop: J1.H. BonrnH, Hassanue: "lMpuHunn cornacoBaHHOIro
onTtumyma”.

3mecy mHTepdelic IBook mocTpoeH Ha ocHoBe MHTepdeiica
IPublication. Kiacc Book peammsyer nntepdetic IBook 1 B HEM pe-
aJln30BaHbl WieHbl 0001X MHTepdelicoB. YTOObBI HEe YCIOXHSTh MpH-
mep peanuszauuu MeTonoB [Publication.write() u IPublication.read()
MIpUBEIEHEI He TT0JIHOCThIO. Ho yaaauTs 3Tu MeTonbl U3 Kiiacca Book
HeJIb3sT — KJIacC JIOJKEH peajn30BbIBATh BCE YWICHBI BCeX MHTepdeii-
COB, HO OCHOBE KOTOPBIX OH mocTpoeH. B MeTone Main() BBIIIOJIHSI-
IOTCS TIPOCTeMIe AeUCTBUS ¢ 00beKTOM Kiacca Book.

Hns n3obpaxkeHus: HacienoBaHus nHTepgeiicoB UML ucnomnb-
3yeT Ta Xe HOTalMsI, UTO U JJIS HacliedoBaHMs KiaccoB. [Ipounssom-
HBIN nHTEpdeiic coeqnHsIeTcsT ¢ 0a30BBIM CTPEIKOI, OCTpHE KOTOPOit
HampaBJIEHO Ha u3o0paxkeHue 0a3zoBoro mHrepdeiica. Ha puc. 14.3
nokazaHo oTHoureHune nmHrepdeiicoB IPublication n 1Book, a Takxke
creuraabHbIM CUMBOJIOM Haj KjiaccoM Book mzo0OpaxkéH ToT (axT,
yto Kiacc Book pemmsyer nnrepdeiic IBook.

IIpu HaciaenoBaHUM UHTEePPEHCOB pa3pellieHO MHOXECTBEHHOE
HacJieoBaHue, IPUYEM IIPU 3TOM BO3MOXKHO U ITIOCTPOEeHUE POMOO-
BUIHBIX pelIeTyaThix uepapxuii. Tak Kak B nuHTepdelicax 1000l 4ieH
MPeaCTaBIIsIeT TOJIbKO CIIeU(UKALINIO eIl He CYIIECTBYIOIIETO Me-
TOJA, CBOMCTBA, MHACKCATOPA UJIM COOBITHSI, TO HUKAKNX KOJITU3UIA
He Bo3HMKaeT. [TokaxeM M IOSICHUM 3TO Ha YCJIOBHOM mpumepe. B
cIIeayIoNIEei IporpaMMe NOCTpoeHa poMOOBUIHAS MepapXus MHTEP-
deiicoB:

// 14_07.cs — MHO)XeCTBeHHOe HacJie4oBaHue nHTtepgericos
using System;
interface IBase

{
}

interface IN1 : IBase {}
interface IN2 : IBase {}
interface INt : IN1, IN2 {}
class Class : INt

{

void write();
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Interface ﬁi Year
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B vear | Program &
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=l Methods
W Main

Puc. 14.3. HacnenoBanue uHrepdeiicon
B nporpamme 14_06.cs

public void write() { /* onepaTropbl meToga */ }

}

class Program

{
}

public static void Main() { }
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HOBa uHtepdeiica IN1 u IN2 moctpoeHnl Ha 0a3ze umHTepdeliica
IBase. ¥ untepgeiica INt 6azoBbiMu sBisttorcst IN1 u IN2. Knace ¢
uMeHeM Class peanusyet uHrepgdeiic INt 1 TeM caMbIM JOJLKEH pe-
aJIM30BaTh U BCe OCTalbHble MHTepdeiichkl. CaMoe BaxkHOE — TOT (DaKT,
YTO KJIACC MOJIy4YaeT ISl peain3allii TOJBKO OOWH 2K3EMIUISP UJje-
Ha write(). HecmoTpst Ha To, yTo write() KaK 4ieH 6a30BOro Kjacca
Hacnenyercsl aBymst uHTepgeiicamu IN1 u IN2, HO B uHTepdeiic
INt oH BXOOMT TOJBKO OOWMH pa3 U TOJbKO OAWH pa3 JOJLDKEH OBITb
peanusoBaH B kiacce Class. CkazaHHOe WUTIOCTpUpYeT (CM. puc. 14.4)
IrarpaMma KJiaccoB IIPOTPaMMBI.

%) |

| 1Base

Interface -
() IME

*¥

= Methods { Class
W wite lass
"'.] = Methods
]
[ IN1 ) | [ IN2 ) |
Interface Interface
= 1Baze = IBaze
[ Program 7 |
=, Clazs
INE ¥
Interface
1ML = Methods

1Mz W Main

Puc. 14.4. MHoXecTBeHHOEe HacJieJoBaHUe UHTep(delicoB
B nporpamme 14 07.cs

IIpu nmocTtpoeHuu mepapxuu MHTEPPENCOB BO3MOXKHO COBIIAE-
HUe UMEH U CUTHATYp WIEHOB pa3HbIX MHTepdelicoB. Eciu curnary-
pBl METOIOB HE COBIIANAIOT, TO €CTh MPOTOTUIIBI METOIOB MHTEP-
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(beiicoB 3aBeAOMO pa3Hble, TO HUYETO MPEANPUHUMATh HE HY>KHO —
KJIacC JOJKEH peaqn30BaTh BCE ONHOMMEHHbBIC UJIEHBI, MMEIOLIUE
pasHBle CUTHATYpHl. B ciydyae coBmageHMsI CUTHATYp WIeH IPOU3-
BOJHOTO MHTep(deiica aKpaHUpyeT (CKphIBAaeT) OJHOMMEHHBIN YieH
b6azoBoro uHrepdeiica. B a3ToMm ciyyae KOMOWISTOP ITOTpeOyeT MO -
TBEPKACHUS TTPABUIBHOCTU 9KPaHUPOBaHU. [ 3TOro uieH npo-
WU3BOAHOTO MHTepdeiica HyXKHO CHAOaAUTh MonuduKaTtopoM new. [1pu
9KPaHUPOBAHUU KJIacC HE MOJKEH peajn30BaTh WieH 6a30BOro MH-
Tepdeiica (IOCTaTOUHO pean3alyi SKPaHUPYIOLIETO YieHa MPOU3-
BOJHOTO UHTepdelica).

Crenyoliasi mporpaMMa WUTIOCTpUPYET NMpUBEAEHHBIC TTpaBUIa:

// 14_08.cs — MHoO)XecTBeHHOe HacJsiefoBaHue nHTepgericos
using System;
interface IBase {
void write();
}
interface IN1 : IBase {
new void write();
}
interface IN2 : IBase {
int write(int r);
}
interface INt : IN1, IN2 {}
class Class : INt {
public void write()
{ Console.WriteLine("IN1"); }
public int write(int r)
{ Console.WriteLine("IN2 "+r); return 1; }
}
class Program
{
public static void Main() {
Class dot = new Class();
dot.write();
dot.write(23);

P63YJ'II)TaTI>I BBITTIOJTHCHMUSA ITPOrpaMMbl:
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IN1
IN2 23

B 6azoBoM unTepdelice IBase ectb mpororunn Mmetona write(). B
npousBogHbix uHTepdeiicax IN1, IN2 geknapupoBaHbl OJHOUMEH-
HBI€ METOJBI C pa3HoOll curHaTypoii. IIpotoTun metonga u3 IN1 skpa-
HUPYET IPOTOTUIl MeToaa 6azoBoro uHrepdeiica. I[Ipororun metona
u3 IN2 cyliecTByeT He3aBUCUMO OT APYTUX OJHOUMMEHHBIX IIPOTOTHU-
noB. Kiacc Class, peasyolinii BCIo MepapXuio MHTepdEcoB, pea-
u3yeT Kak neperpyxeHHble (overloaded) nBa meropa, AeKJIapupo-
BaHHBIe B MHTepdeiicax IN1, IN2. Pe3yabTaThl BBIITOJHEHUS
MporpaMM U Auarpamma KjaaccoB U uHTepdeiico (puc. 14.5) nomoi-
HSIIOT NMpUBEAEHHBIE 00bsiCHEHUs1. OOpaTUTEe BHUMaHUE Ha 0003Ha-
yeHue meroaa write() B uzodopaxeHuu knacca Class. B moanucu yka-
3aHO, YTO CyllIecTByeT nBe peanusauuu: (+1 overloaded).

>

| IBase
Interface

= Methods

( W owrite | ) IHE
T Class S
Clasz
(1 z Nz A =l Methods
Interface InterFace @ write (+ 1 overload)
= IBaze =+ [Baze
= Methods = Methods
W write W wwrite
| Program ES
@ " Class
IME 2
Interface
ST = Methods

+IMz2 W Main

Puc. 14.5. MHoxecTBeHHOE HacjieoBaHUE UHTepGENCOB C Teperpy3koil u
5KpaHMPOBAHUEM WICHOB MHTEep(deiicoB
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KoHmporsnbHbie eonpochkl

1. YTo Takoe HacjaeqoBaHHWE peanu3aluu?

2. YUto TaKoe HacjaenoBaHue CIIeU(ULMPOBAHHON (DYHKIIMOHAIb-
HocTu?

3. Kakne mexaHusmbl C# obOecrieunBaloT peajan3alyio Hacleao0-
BaHUS crieUUPpUIMPOBAHHON (PYHKIIMOHAIBHOCTHU?

4. Yto Takoe mHTepdeiic?

5. Kakue o0bsBIeHMS MOTYT BXOAUTH B AeKIapaiiio nHTepdeiica?

6. B uém omyimums mHTEpdeEiica oT Kiracca?

7. Kak nposBisgercsd NpUuHLMNO noaucpopMu3Ma MpU UCMHOJIb30-
BaHWU UHTepdEcoB.

8. Uto Takoe MPOTOTUII METOAA U TAE IPOTOTUIIBI UCIIOIb3YIOTCS?

9. HazoBuTe mpaBuja peajqusaluu KjaccoM MHTepdeiica.

10. Yto Takoe mpuHLMMN IToacTaHOBKM JIckoBa?

11. MoxHo 1 00bSIBUTbh UHTEpdEiic ¢ MoaudukaTopoM static?

12. Yto Takoe crneuundukanus 6a3sl nuHTEpdeiica?

13. Kakne moanduKaTopbl TOIyCTUMBI IS 4jieHa nHTepdeiica?

14. Kakoii cTatyc AoCTyIla UMEIOT YieHbl uHTepdeiica?

15. IlpuBeaute popMaT oOBSIBICHUS CBOKMCTBA B UHTepdeice.

16. Kakue 10j11 JONMYCTUMBI B OOBABIEHUM NHTepdeiica?

17. B 4éMm pasznuuusl IMpoTOTUINA METoJAa B aOCTpaKTHOM KJjlacce
OT IIPOTOTHUIIA METOoAa B uHTepdeiice?

18. B uém pazauuus U CXOACTBa MHTepdeiica U aOCTPaKTHOIO
Kjacca?

19. Yto Takoe peanuzauus wieHa uHtepdeiica?

20. ABnseTca nu nHTEpPeiic Turom?

21. K xakomy BUIY TUIIOB OTHOCUTCSI UHTep(deiic?

22. JocTyn K KaKiM 4JIeHaM KJjlacca, peajn3yloliero nurepdeiic,
obecIrieunBaeT CChUIKa ¢ TUIIOM uMHTepdeiica?

23. Kak ¢ momol1bio nHTepdeiicoB odecIieunBaeTCs TMHaMI4IecC-
KO€ CBsI3bIBaHUE?

24. Yto Takoe HaciegoBaHue MHTepdeiicoB?
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NEPEYUCINEHUA N CTPYKTYPbI

15.1. MNepeuncneHuns

B mpeapiayinux riaBax paccMaTpUBAIMCh TOJBKO CCHIJIOYHBIE
MOJIb30BaTEIbCKUE TUTIBI — Kaaccsl U urnmepgheticer. OIHAKO IIpOrpam-
MMCT MOXET OOBSIBJISATh U MCITOJIb30BaTh COOCTBEHHBIE TUIIbI 3HAYE-
HU. DTy BOBMOXHOCTb MPEAOCTABISIIOT NepevucieHus i CpyKmypbol.
HamomMHuM, 4T0 mepeMeHHas ¢ TUIIOM 3HaYeHMSI OJHO3HAYHO IIpe-
CTaBJIsIeT KOHKPeTHBIE TaHHbIe. CaMoe IJIaBHOE IUIS ITPOrpaMMuCcTa —
HEBO3MOXHOCTb CBSI3aTh C OAHUM YYaCTKOM IMaMSITH (TO €CTh C OIHUM
9JIEMEHTOM JaHHbIX) HECKOJIBKO MEPEMEHHBIX C TUIIOM (WJIU TUIIAMU)
3HayeHuil. (Bompoc o ToM, 4To 7151 MEpEMEHHBIX C TUTTAMU 3HAYEHU I
NaMsTh BBIIESIETCS B CTEKE, MBI yXKe o0cyxnanu.) VTtak, u repedunc-
JIGHUSI, M CTPYKTYPHI JAIOT BO3MOXKHOCTb OOBSIBIISATH ITOJIH30BaTEIbC-
Kue Tumbl 3HayeHuil. HauHéM ¢ mepeduncieHuit.

Ilepeuucnenre — ocoObIi TUII, OMpenesaoIIii Habop UMEHO-
BaHHBIX LIEJTOUYMCIICHHBIX KOHCTAaHT. DopMaT OOBSIBICHUS TIEPEUNC-
JICHUS:

MO,qMd)MKaTOpbl_nepe‘lMCHEHMHopt enum umsi_nepevyncieHns
.'633OBbIM_TMI10pt
{cnucok_nepeuncnenuns}

Hmsa_nepeuucaenus — BbIOpAHHBINM MPOrpaMMUCTOM UACHTUDU-
KaTop, KOTOPBIM CTAHOBSITCSI UMEHEM HOBOI'O TUIIA.

Cnucok_nepeuucieHus — CIIACOK HEITOBTOPSIOIINXCS UMEH KOH-
CTaHT, JJIS KaXIOM M3 KOTOPBIX YKA3aHO WU 3aJaHO 10 YMOJYAHUIO
VHULMATU3UPYIOlIee BhIpaXXeHUe (3HAUEHUS WHUIIUATU3UPYIOLINX
BBIPaXXEHUI MOTYT COBIAJaTh).

enum — ciy>xebHoe CJI0BO.

KoHcTpyKius «:6a306biii_mun» MOXET OBITH OIIylleHa, U TOraa
KOHCTaHTHI CIIMCKa UMeIOT Tul int. B kauecTBe 6a30BOro TuIia SIBHO
MOXHO MCHOJIb30BaTh 10001 Leblid Tul (int, long, ...) kpoMe char.

B kauecTtBe MomupuUKaTOpoB MEPEeYUCICHUIA MOTYT MCIOJb30-
BaTbcs new, public, protected, internal, private.

B kxauecTBe mpumepa BBelIeM IIepeuMCIeHUEe — THUII ¢ MMEHEM
Homepllianemst, OOBSIBISIIONIEE KOHCTAHTDI, 3HAUEHUSIMUA KOTOPBIX
cITy>KaT HoMepa HauboJjiee U3BECTHBIX MAJIbIX IIJIAHET.
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enum HomeplinaHeTb! : uint

{ Uepepa = 1, MNannaga = 2, OHoHa = 3, Becta = 4,
3poc = 433, Nmganbro = 944, rlannmen = 1036,
Amyp = 1221, Ukap = 1566

}

Howmepa naHeT (o acTpOHOMUYECKOMY KaTajory) — 3TO Liesble
MOJIOXKUTEIbHbBIC YMCTIa, TIO9TOMY B KauecTBe 0a30BOro TUIIA BbIOpaH
TUN KOHCTAHT uint. B cniucke nepeuncinenus Homepllianems iMeHa
KOHCTAHT — 3TO Ha3BaHUs IUIAHET, M KaXXIOW KOHCTaHTE MPHUITHCa-
HO KOHKPETHOE 3HaueHHEe — HOMEp IUIAHETHI IO KaTaJory.

Ecau mist KOHCTaHT TIepevyrcIeHUsT He 3alaHbl MHULIMATU3UPY-
IOIIME BBIPAXKEHUS, TO MEPBOM KOHCTAHTE MPUCBAUBACTCS HYJIEBOE
3HaYeHMe, a Kaxnaas cieayolas nojaydyaet 3HaueHue Ha 1 GoJblie.
Ecnu B ciucke mepeyuciaeHus: OTCYTCTBYEeT MHULMATM3ALUS 1JIsT He
MepBOM KOHCTAHTHI, TO OHA II0JIy4aeT 3HaueHMe Ha 1 OoJiblile, HexXe-
M Tpeabinyias. OnepaHaaMM WHULIMATU3UPYIOIIETO BBIPAKEHUS
MOTYT OBITH TOJBKO KOHCTAHTHI. 3HAYeHHE WHHUIIHAIM3NPYIOLIETO
BBIpaXEHUs JOKHO MpUHAIIexaTb 00JIaCTU AOMYCTUMBIX 3Haye-
HUI 6a30BOTO THUIIA NEPEUMCTICHMUSI.

B nHummManusupymoliee BeIpakeHUE MOTYT BXOIUTD APYyTHe KOH-
CTaHTBI NepeunciaeHns. Hampumep, TOT ke CIMCOK TepeIrCIeHMS
HomepllinaHeTsl, MOXHO OIIpEeNeNIUTh TaK:

enum HomeplnaHeTs! : uint

{ LUepepa = 1, Mannaga, OHoHa=BecTa-Llepepa, Becta=4,
3poc = 433,Mrmgansro = 944, ranumen = 1036,

Amyp = 1221, Ukap = 1566

}

KoHcTaHThI NepevYrciIeHu MOJOOHBI CTATUYECKMM YJIEHAM KJlac-
COB. BHYTpI/I CIIMCKa NepeYnCICHUA K HUM MOXKHO O6paH_[aTI>C${ 10
MMCHAaM KOHCTaHT. O6pa]l[€HI/IC K KOHCTAaHTC IICPCUYMCICHUA BHC
CITMCKa BBITTOJHACTCA C ITIOMOIIbIO KBaI[I/I(bI/H_II/IpOBaHHOI‘O MMCHMU:

nMs_nepevdncrsieHns.nMsi_KOHCTaHTbI_N3_ClNnckKa

Kak MHOTOKpaTHO MOBTOPSITIOCH, BCe TUITHI I3bIKa C# SIBIISIOTCS
MpPOU3BOJHBIMU OT 06a30Boro kjaacca System.Object. DTo oTHOCUTCS
M K TiepeuyuciaeHusIM. [109ToMy K HUM TIPUMEHUMBI VK€ PacCMOT-
peHHBIe HaMu MeToabl Kiacca Object. OmHaKo HEOCpeaCTBEHHBIM
(TIpsIMBIM) ©a30BBIM KJIACCOM [IJISI TIEPEUYMCIICHUN CITYKUT KITacc
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System.Enum, KoTopslii mocTpoeH Ha 6a3e kiacca Object. B ximacce
System.Enum metonsl kinacca Object mepeonpenesieHbl ¢ TeM, YTO-
Obl MaKCHUMaJIbHO MPUOJM3UTHCS K 3ajavyaM, peliaeMbIM C IOMO-
LbIO0 MEPEUYNUCIICHUI.

Hanpuwmep (rmporpamma 15 _01.cs):

string str = Homepllnanetsl.Ukap.ToString();

3HadeHueM str OymeT crpoka «Mkap» (a BoBce He «1566», uTo
COOTBETCTBOBAJIO OBl 3HAYEHUIO KOHCTAHTHI).

XOTS KOHCTAHTHI TIepeYNCIICHUS NMEIOT 1IeJI0UNCIeHHbIe 3HaYe-
HUS, OMHAKO UX THUTIOM CITY>KHT TO KOHKpPETHOE TIepeurciieHne, KO-
TOPOMY OHM IpUHamIeXaT. ECIm MpUMeHNTh K KOHCTaHTE TIepeumc-
nenust meton GetType(), To cTpoKa—pe3yabTaT OyaeT UMeTh BU/IL:

"umsa_knacca+ums_nepevyncieHns”

3mech yKasbIBaeTcsa MMS TOTO Kjlacca, B KOTOPOM OIIpEAeIeHO
nepeuncierHre. ObpaTuTe BHUMaHUE, YTO pa3nessaeT WIM COCIUHSICT
uMeHa 3Hak «+». Hampumep, eciau nepeunciaeHue HomepllnaHeTol
00bsiBieHO B Kiiacce Program (15 _01.cs), To 3HaueHHEeM BhIpaxKeHUs

Homeplinanetsi.BecTta.GetType()
OyzeTr cTpoka:
"Program-+HomeplinaHeTtsi".
IIpu KoHKaTeHAllMKU CO CTPOKOU KBATU(UIIMPOBAHHOE UMSI
nmMs_rnepedYncsieHNs1. UMsi_KOHCTaHTbl_UN3_CIrnckKa

TpakTyeTcs KaK CTpOKa BUIA «MMsI_KOHCTAHTBI M3 _cIucKa». Hampu-
Mep (rmporpamma 15 02.cs), 3HaueHUEM BBIpaXKEeHMUSI:

"umsa nnaHertsbi: "+tHomepllnaHetbl.AMyp
OyzeTr cTpoka:
"umsa nnaHetbi: AMyp”.

YToOBI MOJYYNUTDH MPU KOHKATEHAIIMHA CO CTPOKOM IEJIOYMCIICH-
HOe 3HaYeHHe KOHCTAHTHI MePeUnCIeHNs, HEOOXOAMMO SIBHOE TIPU-
BeleHUe TUIa. Hampumep, 3HaUeHNE BBIPAKEHUS:

Homeplinanetbl.lOHOHa + " umeert Homep "
+(int)HomepllnaHetbi. KOHOHa
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OyzmeT CTpoKa:
"IOHOHa umeeT Homep 3".

B Toxe BpeMs TIpM UCMOJb30BAHUM KOHCTAHT TIEPEUYUCICHUS B
apu(GMeTHYeCKrX BbIpaXKeHUSIX OHU BOCIIPUHUMAIOTCS KaK LEI0YUC-
JeHHble 3HaueHus. Hanpumep, (mporpamma 15 02.cs):

long res = HomepllnaHetsi.F'aHumen — HomeplinaHersl. Tnganesro;

3HAYCHMEM IIepeMEHHOI res oynet 92.

Tak xak enum BBOIUT THUII, TO Pa3pellieHO OINpeaesaTh ITepeMeH-
HBIe 3TOro ThUma. Takas mepeMeHHasl UMeeT IIpaBo NPUHUMATh 3Ha-
YeHUS UMEHOBAHHBIX LIEJIOYMCICHHBIX KOHCTAHT, BBEAEHHBIX COOT-
BETCTBYWOIIUM MepeyucieHueM. B 3Tom ciaydae mepeMeHHas
npuodpeTaeT CBOMCTBA 3TUX KOHCTAaHT. Hampumep, paccMOTpUM Ioc-
JIeloBaTeIbHOCTD onepaTtopoB (rmporpamma 15 _03.cs):

Homepllnanetsr number = Homeplinanersl.AMyp;
string str = number.ToString();
Console.WriteLine("str: " + str);

long res = number - HomepllnaHnetsi.Becra;

3HaueHueM str Oymet "Amyp”, 3HaUeHUEM IEPEeMEHHOM res OyneT
1217.

K koHcTaHTaM IepeyuclieHUus] U TepeMEHHBIM C TUIIOM Tiepe-
YUCJIeHUs MPUMEHUMBI: OoMepaluu cpaBHeHUs (==, !=, <, > <=,
>=), OuHapHag apudmMeTnyeckas ornepauus —, opa3psiIHbIE Ore-
paumu (», &, |, ~) u sizeof. K mepeMeHHBIM C TUIIOM IMTE€PEYUCICHUS
MPUMEHUMBI YHapHBIE omnepanuu ++, --.

O6paTuTe BHMMaHUE, YTO K KOHCTAHTaM TEPEYMCICHUST HEJIb3s
NPUMEHSATh OMHApHBIE apudmeTnyeckue omepauuu +, /, *, % u
yHapHble omnepauuu — M +. Takum 00pa3oM, Heb3sl BBIIOJIHUTh
CYMMHUpPOBaHUE WIN ACJICHUE ABYX KOHCTAHT IEePEeUYNCICHUS.

[ToaToMy A1 UCTIONIb30BaHMSI 3HAYEHUI KOHCTAHT B apubMeTH -
YECKHX BBIPAXEHUSIX HEOOXOOVWMO BBHITIOJTHUTH SIBHOE TPUBEACHUE

nx timnoB. Hampumep, Tax:

number = (Homepllnanersi)((int) HomeplinaHersi.lepepa +
(int) Homepllnanersbl.KOHOHA);
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ITocne BeIMOIHEHUS 3TOrO OllepaTopa IepeMeHHass number Ipu-
MeT 3HaueHNEe KOHCTAHTBI IIePEYNCIICHUS CO 3HaUeHUEM 4 1 UMEeHEM
"Becra".

YToOBI TIPUCBOUTDH TIEPEMEHHON C TUIIOM TIEPEUYMCICHUS 3HAYE-
HHUe (Iaxe TOTO THUIIA, KOTOPBIN SIBJISIETCS IJIS IepedrucieHus 6a30-
BBIM), HEOOXOIMMO SIBHOE IpuBeAeHUe TUNOB. Hampumep, Tak:

number = (HomeplinaHetbi)944;

INepemenHasg number IpUMeT 3HAYeHNE KOHCTAHTH ['Maoaibro.

Ecnu mepeMeHHOI ¢ TUTIOM TIEPEYMCIICHHS TPHCBOUTH 3HaUe-
HHUE, KOTOPOEe OTCYTCTBYET B CITMCKE MMEHOBAaHHBIX KOHCTAaHT, TO
AMS TIPEeICTaBISIeMOM TTlepeMEeHHOM KOHCTAHTHI COBMAIET ¢ €€ 3Ha-
yeHneM. Hampumep:

number = (Homeplinanertsi)999;

IlepeMeHHast number npuMeT 3HaYE€HNE KOHCTAHTHI IIepevrciie-
Hus ¢ umeHeM "999" u 3HaueHuem 999.

Omnepaluy aBTOM3MEHEHUN (IEeKpeMEHT -- U MHKpeMeHT ++)
IMO3BOJISIIOT TaK U3MEHSITh 3HAYEHKE TIepEMEHHOM TTePeUNCIICHHS, YTO
OHA MPUHUMAET W 3HAYCHUsI, OTCYTCTBYIOIINE CPEI MMEHOBAHHBIX
KOHCTAHT Tiepeuncienus. [IpuHumas Takue 3HaUeHUs, TIepeMeHHasI
MePEeYnCICHUS] UTPaeT POJIb JIUTepaja — €€ MMS COBMAmaeT ¢ Ipei-
CTaBJICHHBIM 3HAYCHHEM.

B cienyoieil mporpaMMe BBeleHa IlepeMEHHasi number Iepe-
yucnenns HomepllnaHeTsl, 3HaueHUEM KOTOPOM B IIMKJIE CTAHOBSIT-
cs koHcTaHThl Llepepa, ITamnaga, FOHoHa, Becta. 3atem mepemeH-
Has number MPUHUMAET 3HAYEHMS, OTCYTCTBYIOIIME B IIEPEUNCICHUN.

// 15_04.cs — nepemeHHass nepe4yncriieHns
using System;
class Program
{
enum HomepllnaHeTs : uint
{
Llepepa = 1, Mannaga = 2, OHoHa = 3, Becra = 4,
3poc = 433, rmpgansro = 944, raHnmeng = 1036,
Amyp = 1221, Ukap = 1566
}
static void Main()

{
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Homeplinanets number;
Console.WriteLine("Homepa nnaHer: *);
for (number = HomeplinaHersi.lepepa;
number <= HomepllnaHetsi.Becta + 2; number++)
Console.WriteLine(number + " = " + (int)number);

P63YJ'[I)T8T BBITTOJTHCHUA ITPOrpaMMbl:

Homepa nnaHer:
Lepepa = 1
Mannapga = 2
OHoHa = 3
Becta = 4

5=5

6=6

YUneHbl (KOHCTAHTHI) MEPEUYUCICHUNA M MEepeMEHHBbIe C TUIIAaMU
TepeyrCcIeHU MOXHO MCITOIb30BaTh B KAU€CTBE apIryMEHTOB METO-
IOB M B METKax IepekiovaTesieii. B MeTke mepekiroyaress 4ieH
TepevyrcaeHIs IPUMEHSIETCs B KaueCTBe KOHCTAHTHOTO BBIPAXKEHMSI.
B cnenyrouieii mporpamme cratuueckuii Meton gaHHbieOruiaHeTe()
uMeeT IapaMmeTp ¢ TurioMm mnepeuncieHuss Homepllnanetsl. MeTon
BBIBOIUT B KOHCOJIbHOE€ OKHO HEKOTOpBIE CBEACHMS O IUIaHETax ¢
KOHKPETHBIMU HOMEPaMH.

// 15_05.cs — nepemeHHas nepeyYyncsieHns B riepekxsiodaresne
using System;
class Program
{
enum HomepllnaHeTsi : uint
{
Llepepa = 1, Mannaga = 2, OHoHa = 3, Becra = 4,
3poc = 433, rmpgansro = 944, raHnmen = 1036,
Amyp = 1221, Ukap = 1566
}
static void gaHHbieOnnaHete(HomepllnaHeTts! p)
{
switch (p)

case HomepllnaHetol.AMyp:
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Console.WriteLine("Homep: {0}, Ha3BaHnue: {1}, anamertp: {2}",

(int)p, p, 1.5);
break;
case HomepllinaHetsi.Becra:
Console.WriteLine("Homep: {0}, Ha3BaHue: {1}, anamertp: {2}",
(int)p, p, 380);
break;
// Mpo ocTtanbHble naaHeTbl HUYEro He MULLIEM...

}
}

static void Main()

{

HomeplinaHersl number;

number = HomeplinaHertsl.BecTta;
AaHHblieOnnaHetTe(number);
AaHHbieOnnaHete(HomeplinaHneTsl.AMyp);

}

Pe 3YJbTAT BLITTOJTHCHUA ITPOrpaMMbl:

Homep: 4, HasBaHue: Becrta, gnameTtp: 380
Homep: 1221, Ha3BaHune: Amyp, anameTtp: 1,5

B ¢dynkuuu Main() omnpeneneHa nmepeMeHHass number ¢ TUIIOM
nepeuncienus Homepllnanetsl. Eif mprcBoeHO 3HaYeHHE KOHCTaH-
Thl MepeuyrciieHns1 Becta u mepeMeHHasl CIIYXKUT apryMeHTOM IIpU
obpaiueHun Kk Merony aaHHbleOrianere(). I1pu BropoM obpalleHUn
K TOMY 3X€ METOJy apryMeHT — KBaJU(UIIMPOBAHHOE UMS IPYroi
KOHCTAHTHI IIEPEYNCIICHMUSI.

15.2. Ba3oBbIN Knacc nepeymcrneHumn

OCHOBOI MEPEeYUCICHUN CIYy>KUT CUCTEMHBIN Kiacc Enum, u3
IpPOCTpaHCTBA MMeH System. MeToabl 3TOro Kjacca IIO3BOJISIIOT B
psilie CIy4aeB CYLUIECTBEHHO YIPOCTUTH paboOTy C MEPEUYUCTIEHUSIMM.
PaccMOTpUM TOJIBKO HEKOTOPBIE CTATUYECKUE METOJbI:

public static Type GetUnderlyingType (Tun_llepe4yncneHus);

BO3BpallaeT 0a30BbIil TUM MepeurcaeHUsI. ApDTYMEHTOM OJKEH ObITh
00beKT Ki1acca System.Type, IpeacTaBIsIONIUi ITepeYnCIeHUSI.
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public static string GetName (Tun_llepeyncneHns, 3Ha4eHue);

BO3BpalllaeT MMsI KOHCTaHThI IEPEUYUCICHUsI, COOTBETCTBYIOLLIEN BTO-
pomy mapameTpy. Bropoii mapamMeTp MOXET OBITh JINOO IepeMEeHHOMI
C TUIIOM TIepevyrclieHus, MO0 JINTepaIbHBIM IIpeICTaBIeHUEeM 3Ha-
YyeHUs1 KOHCTaHThl. Eciu B cniMcke mepeyucieHus] HeCKOJIbKO KOH-
CTaHT C OJMHAKOBBIMU 3HAYEHUSIMU, TO BHIOMPAETCS UMSI CaMoil Jie-
BOIl WM SIBHO MHUIIMAIM3MpPOBaHHOW. Ecin 3HAaUeHME OTCYTCTBYET
B CITMCKE — BO3BpallaeTcs ITycTas CTPOKa.

public static string Format (Tun_llepe4yncneHunsi, 3Ha4yeHue,
¢opmar);

BTOPOI1 IMapaMeTp — NepeMeHHas ¢ TUIIOM TIepEeUNCIIeHNs JINOO 3Ha-
YyeHue KOHCTaHTHl. B 3aBUCHMMOCTH OT (popMaTa BO3BpalllaeTcs 1Moo
UM, MO0 3HavyeHue KoHcTaHThl. Eciam dopmar "G” uimm "g", TO
meToa nomobeH GetName — Bo3BpalllaeT MMSI KOHCTaHThI. Eciu
¢opmar "X" wiam "X" — BO3BpalllaeTcs lIeCTHaAllaTepUYHOe Mpe-
cTaBjieHHe 3HauyeHus1 KoHCTaHTHL. IIpu ¢popmare "D" unu "d" — BO3-
BpallaeTcsl A1eCITUYHOE MpeacTaBIeHUe.

public static Array GetValues (Tun_llepe4yncneHus);

METOJ, BO3BpAILIAET MACCUB 3HAYEHMI BCEX KOHCTAHT ITePEeYNCIEHUSI.
KoHCTaHTBI HE3aBUCUMO OT WX pa3MeIeHNS B TEPEeYNCIEHUN B Mac-
CHBE pa3MelIaloTcsd IO BO3pacTaHWIo 3HadYeHU. O6paTuTe BHUMA-
HUe, YTO TUM pe3yiabTaTa System.Array.

public static string [ ] GetNames (Tun_llepeyncneHus);

METO BO3BpAIa€T MaCCUMB MMCH KOHCTAHT MECPECUYNCIICHHUA B ITOPAL -
K€ BO3pacTaHUs 3HAYEHUM KOHCTAHT.

public static bool IsDefined (Tun_llepeyncneHns, 3Ha4yeHne);

BO3BpalllaeT true, ecid B MEPEUYUCIEHUU TIPUCYTCTBYET KOHCTaHTa
CO 3HaYE€HUEM, PaBHbBIM BTOPOMY MapaMeTpy.

B kaxaom U3 nmpuBeaEHHbIX METOOB Kiacca Enum nepBbiil na-
paMeTp MOJDKEH IPEIACTaBISATh TUII TIepeurciieHus (a He ero UMsI).
IToaToMy B 0oOpallleHHsIX K 3TUM METOIaM B Ka4eCTBE IMEPBOTO apry-
MEHTa HY>XHO UCIIOJIb30BaTh 00bEKT Kiacca System.Type, nmpeacras-
JSIIOIIMA TUIT TIepevyrcyieHus. 3Hasi MMs MEepeyMClIeHUs], ero TUIl
MOXHO IIOJTyYUTh C TTOMOIIbIO oreparuu typeof().
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Crenymolas mporpaMma WUTIOCTPUPYET OCOOCHHOCTH 1 BO3MOXK-
HOCTU IIPUMEHEHHUSI METOA0B 0a30Boro kjiacca Enum.

// 15_06.cs — nepeyuncneuuns, System.Enum
using System;
class Program
{
enum HomepllnaHeTsi : uint
{
Llepepa = 1, Mannaga = 2, OHOHa = 3, Becra = 4,
3poc = 433, Nmpanbro = 944, rlauumen = 1036,
Amyp = 1221, Ukap = 1566
}
static void Main( )
{
Console.WriteLine("ba3oBbiii Tun nepeYyncraexuns: " +
Enum.GetUnderlyingType(typeof(HomeplinaHersi)));
Console.WriteLine("3Ha4YeHns1 KOHCTaHT Nepe4YncsieHns:”);
foreach (uint i in Enum.GetValues(typeof(HomepllnaHersi)))
Console.Write(™ " + i);
Console.Write("\nUUmeHa KOHCTaHT: ");
foreach (string s in Enum.GetNames(typeof(HomepllnaHersi)))
Console.Write("\n\t" + s);
Console.WriteLine("\n3HayeHne 433u nmeert KOHCTaHTa "
+ Enum.Format(typeof(HomeplinaHnetsi), 433u, "G"));

Pe 3YJbTAT BLITTOJTHCHUA ITPOrpaMMbl:

Baszosbiii TN nepe4yncnenus: System.UInt32
3HaYyeHNs1 KOHCTaHT NnepeyvYnucsIeHns:
1 2 3 4 433 944 1036 1221 1566

NMeHa KOHCTaHT:

Lepepa

Mannapa

OHoHa

Becra

3poc
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mganero
Frannmen
Amyp
Ukap
3HauyeHne 433u nmeert koHcTaHTa 3poc

B nporpammMe Hy>XHO 00paTUThL BHUMaHUE Ha orepaiuio typeof,
Kortopas ¢popmupyeT 1o umeHu turia HomepllnaHeTsl 00BeKT Kiiacca
System.Type, npenctaBasifolMii TUIT ONlepaHa.

15.3. CTpyKTYypHbI

CTpyKTYpBl BO MHOTOM ITOXOXM Ha KJacChl, HO UMEIOT U CyIle-
cTBeHHBbIe oTinuus. Kak 1 knacce, ctpykrypa BBoauT Tuil. OnHAKo, B
OTJIMYHE OT KJIACCOB CTPYKTYPhl HE MOTYT Y4acTBOBaTh B HACJIeI0Ba-
HUM U IO3TOMY B AeKJapallii CTPYKTYPhI OTCYTCTBYET CIelndUKa-
1S Oa3kl.

OnpeneneHue (MHaYe AeKapaluys UM OObSIBICHUE) CTPYKTYPhI
(CTPYKTYypHOIO TUMA) UMeEET cienyloliunii gopmar (yKaszaHbl HE BCe
4yacTu MOJHOro popmarta):

mMmoangukaTopbi_CcTp YKTYPbI,
struct ums_cTpykTypbl nHTEpP@ENnCbl_CTPYKTYPbI
TeJI0_CTPYKTYPbI

opt

B nexunapanuu cTpykTyphl struct — ciyxxebHoe CJIOBO, uMs_cm-
PYKmypsl — BbIOPaHHbBIN MPOrpaMMUCTOM UAEHTUDUKATOP, ONpee-
JISIIOLIMEI UM CTPYKTYpHOTO THIA. Teao _cmpykmypsl — 3aKIIOUYCH-
Hasl B (purypHble CKOOKM IIOCJI€IOBATEJIbHOCTHh OOBSIBICHUN
(mexyapanuit) WieHOB CTPYKTYpbl. Moau@puKaTopoB CTPYKTYPhl MEHb-
111e YeM MoauduUKaToOpoB Kiaacca. MOryT UCIIOJIb30BaThCs: new, public,
protected, internal, private.

MomuduKaTopsl ONpenessIIoT CTaTyC JOCTyIa CTPYKTYPHOTO THTIA
W OHM MPaKTUYECKHU BCE YK€ PACCMOTPEHBI B CBSI3M C KJacCaMM.

CTpyKTypbl HE YYaCTBYIOT B HacCJeIOBaHUM, OMHAKO, CTPYKTYPhI
MOTYT CJIYXXUTb peanusauueii uHTepdeiicoB, MepeuncaeHHbIX B JEK-
Jlapalluy MOCJ€ MMEHU CTPYKTYpbl. DJEMEHT AeKaapauuu uHmep-
qbeﬁcbz_cmpy/cmypbzopt — 3TO CIMCOK UHTepdecoB, nepel KOTOPbIM
MOMEUIEHO IBOETOUYHE.
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YneHamMu CTPYKTYPbl MOTYT ObITh: KOHCTAHThI, MOJSI, METOIBbI,
CBOICTBa, MHAEKCATOPHI, COOBITUSI, OMepaly, KOHCTPYKTOPbI K-
3eMILUISIPOB, CTATUYECKME KOHCTPYKTOPHI M BJIOXKEHHbIE TUIIBI. B OT-
JINYME OT KJIACCOB YJICHOM CTPYKTYPbl HE MOXET ObITh (DMHAIU3ATOP
(mecTpykTop).

CtpyKTyphl Becerna Hacaenyiorcs oT System.ValueType, KoTopoii
B CBOIO ouepedb SIB/ISIETCS IMIPOU3BOAHBIM KilaccoMm oT System.Object.
ITosToMy B CTPYKTypax MPHUCYTCTBYIOT Y€ PacCMOTPEHHBIE paHee
OTKPBITHIE M 3alllMIIEHHBIE MeToAbl Kiacca Object. HamoMHuM oc-
HoBHbIe 13 HUX: ToString(), GetHashCode(), Equals(), GetType().

CyllleCTBEHHbIM OTJIUYMEM CTPYKTYpP OT KJIACCOB SIBJISIETCS TO,
YTO KJIACC BBOJAUT TUII CCHUJIOK, & CTPYKTypa — THUII 3HauyeHuil. Ta-
KUM 00pa3oM, KaxIoil MepeMeHHOW CTPYKTYPHOrO TUIIA COOTBET-
CTBYET KOHKPETHBII 5K3eMIUISIp CTPYKTYpbl. M, MPUCBOMB HOBOI
MepeMEHHOI 3HaUeHUE JPYroil MepeMeHHOM, yKe CBSI3aHHOM C 00bEK-
TOM CTPYKTYPHOIO THMIIa, Mbl MOJYYUM e€llle OJHY KOIMHIO OOBbEeKTa.
IIpexne yeM NpUBECTU MPUMEP, OTMETUM €IlIE HEKOTOPbIE OTIUYMS
CTPYKTYpP OT KJIacCOB. Bo-TepBBIX, B OOBSBICHUUN TOJISI CTPYKTYPHI
HeJIb3s1 UCTI0JIb30BaTh MHUIIMAIU3ATOP. BO-BTOPBIX, B KaxKI0€ 0OBSIB-
JIEHUE CTPYKTYPBl aBTOMAaTUUECKH BCTPAMBaeTCsI KOHCTPYKTOP YMOJI-
yaHus 0e3 mapameTpoB. HazHaueHMe 3TOro KOHCTPYKTOpa — MHU-
LIAAIU3UPOBATh BCE WICHBI CTPYKTYPHl 3HAUCHUSIMH, KOTOpPHIE
COOTBETCTBYIOT X THUIIaM TI0 YMOJYaHHUIO. B-TpeTbux, B CTPYKType
HeJb3sl SIBHO OOBSIBUTh KOHCTPYKTOP yMOJYaHUs Oe3 mapaMeTpos. B
KayecTBe WLTIOCTPALlMM BO3bMEM KJIaCC «TOYKA Ha IJIOCKOCTH» U
9KBUBAJICHTHYIO €My CTPYKTYpY:

// 15_07.cs — cTpyKTypbl n K/1acchl "ToYka Ha rniaockocTmn”
using System;
class PointC // knacc
{
double x = 10, y = 20;
public PointC() { y -= 5; }
public double X { get { return x; } set { x = value; }
public double Y { get { return y; } set { y = value; }
}
class Program

{

}
}



MepeyncneHns n cTpykTypbl 303

static void Main()
{
PointC pc = new PointC();
PointC pc1 = pc;
pcl1.X =10.2;
Console.WriteLine("X={0}; Y={1}", pc.X, pc.Y);
PointS ps = new PointS();
PointS ps1 = ps;
ps1.X =10.2;
Console.WriteLine("X={0}; Y={1}", ps.X, ps.Y);
}
}
struct PointS // cTpyktypa
{
//double x = 10, y = 20; // Error!
//public PointS() { y -=5;} // Error!
double x, y;
public double X { get { return x; } set { x = value; } }
public double Y { get { return y; } set { y = value; } }

PG3YJ'[I)TaT BBITTIOJTHCHUA ITPOrpaMMbl:

X=10,2; Y=15
X=0; Y=0

B xnacce PointC BhINOHSIETCS SIBHASI MTHULIMAIM3ALMS OJIEH X, V.
Konctpykrop ymomuanus PointC() uaMeHsieT 3HauyeHUE I10JIA .

B cTpykTypax MHMLIMAIM3aIUS T0Jeil HEBO3MOXHA U HEIOITyC-
TUMO TIPUCYTCTBUE SIBHOTO OIpeAesIeHNs] KOHCTPYKTOpa YMOTYaHMSI.
ITonbITKM HapylIWTh 3TU NpaBwiIa B cTpykType PointS oTMeueHbl B
TeKCTe mporpamMmmMmbl koMmeHTapusimu // Error!

B nporpamme pc — MMS$ CCBUIKM, aCCOLIMUPOBAHHON C 00BEK-
ToM Kiacca PointC. B mpoTUBOMOJOXHOCTb 3TOMY PS — MMSI Iepe-
MEHHOI, 3HaYeHNEM KOTOpOi1 ABisieTcs 00beKT Tuma PointS. O6bs-
BUB ell€ oaHy ccbUiKy pcl Tuna PointC u npucBouB eil 3HaueHue
PC, MBI CBSI3bIBAEM JBE CCHUIKU C OOHUM 00BbeKToM Kiacca PointC.
KBanudunuposanusie umeHa pc.X u pcl.X obecnedynBamT JOCTYIT

K OJHOMY U TOMY e CBOMCTBY OJHOTO U TOTO XK€ 00BbeKTa Kjacca
PointC.
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Brinmonnenue npucBauBaHus PointS psl = ps; npuBoguT K co-
3MaHUI0 KOMUU CTPYKTYpPHI, MPEACTaBIsieMoil mepeMeHHoi ps. Ta-
KUM 00pazoM, IMocJie BBIMOJHEHMSI MPUCBAaUBaHUS KBaTIU(pUIIMPO-
BaHHBIE UMeHa ps.X 1 psl.X UMEHYIOT CBOICTBA HE3aBUCUMBIX APYT
OT JIpyra 00bEKTOB OJHOIO CTPYKTYpHOro Tuma PointS.

[MosicHuM OTCYTCTBHE B CTPYKTypax ¢uHanm3aTopa. OuHanmM3a-
TOP — 3TO METOM, KOTOPBIif aBTOMAaTUUECKU BBI3BIBACTCS BCAKHI pas,
Korga cOopuIMK Mycopa youpaer Oojiee HEMCHOJIb3yeMblii B MpPO-
rpaMMe OOBEKT U3 TOW YaCTH MaMsITH, KOTOPYIO Ha3bIBAIOT Ky4yei.
Tak kak 1151 00beKTOB ¢ TUIIAaMU 3HAYCHUN MaMsTh BBIIEISIETCS HE B
Kyye a B CTeKe, a cOOpKa Mycopa Ha CTEK HEe paclpoCTpaHsIeTCsl, TO
duHanu3aTop A CTPYKTYP HE HYXKEH.

KommpoBaHue CTpYKTYpHI BBIIIOJIHSIETCS HE TOJIBKO IIPH BBITIOJI-
HEHMU MPUCBaMBaHUS MEPEMEHHBIX CTPYKTYPHOIO TUMA, HO W MPU
HUX UCTIOJIb30BAHUM B KAUeCTBE MepenaBacMbIX MO 3HAYEHUSIM Mapa-
MeTpoB MeTonoB. Crenyiolas IIporpaMmMa WUIIOCTPUPYET OCOOEH-
HOCTU MPUMEHEHUsI CTPYKTYP B METOJAX.

// 15_08.cs — CTpyKTypbl u MeTo4bl
using System;
struct PointS // cTtpyktypa
{
double x, y;
public double X { get { return x; } set { x = value; }
public double Y { get { return y; } set { y = value; }
public PointS(double xi, double yi) { x = xi; y = yi; }
}
class Program
{
static PointS reverse(PointS dot)

{

}
}

dot.X = -dot.X;
dot.Y = -dot.Y;
return dot;
}
static void Main()
{
PointS one
PointS two

new PointS(12, 8);
reverse(one);
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Console.WriteLine("one.X={0}; one.Y={1}", one.X, one.Y);
Console.WriteLine("two.X={0}; two.Y={1}", two.X, two.Y);
}

PG3YJ'[I)TaT BBITTIOJITHCHUSA ITPpOrpaMMBbl:

one.X=12; one.Y=8
two.X=-12; two.Y=-8

B mporpamme oObBsiBIeH CTpyKTYpHBIM TUm PointS. B HEM nBa
3aKPBITHIX TOJIS (X,Y), ABa aCCOLMUPOBAHHBIX C 3TUMU MOJSIMU OT-
KpBITHIX cBolicTBa (X,Y) U OTKPHBITBIII KOHCTPYKTOP 0011ero suaa. B
KJacce Program nBa cratuuyeckux metojaa. IlepBblii 3 Hux reverse()
MoJIyyaeT B KauecTBe MepeaaBaeMoro 1o 3HaueHUI0 napamMerpa CTpyK-
TYypy, U3MEHSIET C TTIOMOIIBIO CBOMCTB 3HAUCHMS €€ Mojiell X U Yy, U
BO3BpalllaeT CTPYKTYPY KaK pe3ylbTaT B TOUKY BbI30Ba METOAA.

B Metome Main() oObsiBiAeHHI OBe IepeMeHHble PointS one u
PointS two. IlepBast 3 HUX CBsI3aHA CO CTPYKTYpOI, MHUIIMAIU3U-
pOBaHHOI oOpalleHueM K KoHCTpyKTopy PointS(12,8). Bropas mo-
JIydaeT B KauecTBe 3HAUEHUsS PE3yJIbTaT, BO3BpAlllaeMBIii METOIOM
reverse(one).

OueHb BaXeH TOT (paKT, UTO ITOCJIe BLITOTHEHUS MeTona reverse(),
apryMeHTOM KOTOPOTIO CIYXXUT OOBEKT one, 3HaUeHUe 3TOro 00beKTa
He U3MEHWJIOCh. DTO MOATBEPKAAET TOT (DAKT, YTO MPU MpUCBANBa-
HUM CTPYKTYP, TIPU UCIOIb30BAHUM CTPYKTYPHI B KauecTBe Iiepeaa-
BaeMOTO IO 3HAUCHMIO TapaMeTpa WJIM BO3BpalllacMOT0 METOIA0M
3HAUEHMST CO3AAETCSI KOIUSI CTPYKTYpPHI, B AaJbHENIIIEM MOJHOCTBIO
He3aBUCHMasl OT OpUTHHAJIA.

Ecnu B paccMOTpeHHOI mporpaMMe 3aMeHUTh CTPYKTYPY Ha Kjiacc
(T.e. 3ameHuTSH struct PointS Ha class PointC), To pe3yabTar BbITOJ-
HEHUs TTporpaMMbl OyIeT TaKUM:

one.X=-12; one.Y=-8
two.X=-12; two.Y=-8

ToT e caMblil pe3ylbTaT OyAeT IMONydYeH, eCIM ITapaMeTp CTPYK-
TYPHOTO THWITa OyIeT MepemaBaThCs IO CChUIKe. [T aToro B Hallei
MporpaMmMe Hy>KHO CJIeIyIOITIM 00pa30oM M3MEHUTh 3aTr0JI0BOK METOA:

static PointS reverse(ref PointS dot).
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CoOTBETCTBYIOIIUM 00pa3oM M3MEHUTCS BbI30B METOA:
two = reverse(ref one);

Kak yxe ckazaHO, B OOBSIBICHUSIX CTPYKTYP HEJb3s1 MHULIMATIHU-
3upoBath noyst. Kpome Toro, Helb3sl SIBHBIM OOpa3oM OIPEAe/INTh
KOHCTPYKTOp 0e3 mapamMeTpoB. Bce mojiss 0ObEKTOB CTPYKTYPHOTO
TUIa 63 BMellaTeJbCTBA U3BHE MHUILIMATUZUPYIOTCS yMATUYUBAEMbI -
MM 3HAUYCHUSMHU, COOTBETCTBYIOIIMMHU TUTIaM Toyieil. Hampuwmep, mis
apudMeTUYecKnx TUIIOB 3TO HyIu, sl cchliok null. Hampumep,
00BSIBUM CCBUIKY Ha MAacCUB CTPYKTYP U OIpPEAETIUM MAaCCHB:

PointS[ ] ar = new PointS[50];

DJleMeHTaMi MacCUBa B 3TOM IIpUMEpPE CTaHYT CTPYKTYPHI, IS
KOTOPBIX TOJISI X U Y OYIyT UMETh HyJIeBble 3HAUYECHUS.

IlepeMeHHYI0 C TUMOM CTPYKTYpbl MOXHO CO3/laTh 0€3 SIBHOTO
o0pallleHus1 K KOHCTPYKTOpPY M 0€3 NMpUMEHEHHUS OIllepallii Nnew.
OpnHako Takas IepeMeHHasi B 9TOM cJlyyae co3MaéTcsl KaK HeMHUIIU -
aJIM3MPOBAHHAS U €l HYyXXKHO MPUCBOUTH 3HAYEHUE APYIOi CTPYKTY-
pbl. [Ipy 3TOM BCeM TOJSIM CTPYKTYPHI IPUCBAMBAIOTCS 3HAYEHUS
NnoJjieli MUHULMATU3UPYIOLIEH CTPYKTYPHI.

Crenymoiasi mporpaMmma WIIOCTpUPYET MPUBEAEHHbBIE CBEISHUS
O CTPYKTypax.

// 15_09.cs — CTPYKTYpbl, KOHCTPYKTOP YMOJIHaHUs
using System;
struct PointS // cTpykTypa
{
double x, y;
public double X { get { return x; } set { x = value; } }
public double Y { get { return y; } set { y = value; } }
}
class Program
{
static void Main()
{
PointS[] ar = new PointS[50];
Console.WriteLine("ar[0].X={0}; ar[0].Y={1}", ar[0].X, ar[0].Y);
PointS three = new PointS();
three.Y = 2.34;
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Console.WriteLine("three.X={0}; three.Y={1}",

three. X, three.Y);
PointS four; // HemHuumannanpoBaHHasi nepemeHHas!
four = three;
Console.WriteLine("four.X={0}; four.Y={1}", four.X,
four.Y);
}

Pe3ynbrar BHIIIOJTHEHUS IPOTPAMMBL:

ar[0].X=0; ar[0].Y=0
three.X=0; three.Y=2,34
four.X=0; four.Y=2,34

Tak Kak CTpPyKTypa BBOAMT TMIl 3HAYEHWMI, TO MCMOJb30OBaHUE
CTPYKTYP BMECTO KJIACCOB B pSiic CJIy4YaeB IMOBBIIIAET OBICTPOIEI-
CTBUE IIPOrpaMM U YMEHbIIAeTCs 00bEM 3aHUMaeMol maMsaTu. Casi-
3aHO 3TO C TeM, YTO IOCTYI K 00BEKTY KJIacca BBITTOJTHSIETCS KOCBEH-
HO, a oOpallleHHEe K CTPYKTYpe — HelocpeACcTBeHHO. MM ak3eMIuIsIpa
CTPYKTYPHI SBJISIETCSI UMEHEM TEepeMEeHHOI, 3HaueHHUeM KOTOpOM
CIIYKUT OOBEKT CTPYKTYPHOTO THUIIA.

B TO ke BpeMsI IIpu UCIOJIb30BAHNUM CTPYKTYPHI B KaueCTBE Ia-
pamMeTpa, repeaaBaeMoro o 3Ha4eHUI0, WJIK BO3BpalllaéMOro MeTo-
JIOM 3HaY€HUsI HeOOXOAMMBI BPEMEHHbBIC 3aTpaThl Ha KOMMPOBAHUE
BCEX MOJIEH CTPYKTYpHI.

15.4. YnakoBKa u pacnakoBka

Korma 3HaueHue CTpyKTYypHOTIO TUMA Mpeodpas3yeTcs K TUITY object
WJIM TIPUBOIUTCS K TUITy TOTO MHTepdeiica, KOTOPHI peaan3oBaH
CTPYKTYpOI1, BBIMOJIHSETCS ornepanusl yrmakoBku (boxing). Dra ome-
palus BBIMOJIHSETCS aBTOMAaTUYECKM U He TpeOyeT BMelllaTelbCTBa
MpOrpaMMHUCTA.

YakoBKOIT Ha3bIBaIOT IIPOLIECC SIBHOTO IIPeoOpa3oBaHMsI U3 TUIIA
3HAYEHUIA B TUI CChUIOK. [Ipy ymakoBKe co3maércs U pa3MelaeTcs
Ky4ye 00BEKT, KOTOPOMY TIPUCBAUBAETCS 3HAYECHUE OOBEKTA C TUIIOM
3HaueHusl. Bo3BpaliaeMbIM 3HaUeHUEM TIPU BHITIOJTHEHUU YITAKOBKH
CJIY’KUT CChLIKa Ha OOBEKT Ky4M.
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OOpaTHoOI omepalueil sIBIsIeTCsS pacnakoBKa (unboxing), mpu
KOTOpPOIi 3HaueHHEe O0BbEKTa MPHUCBAUBAETCS IIEPEMEHHON C TUIIOM
3HaYEHUS.

ABTOMaTHYECKasl yaKoOBKa BBITIOJHSIETCS B TEX Clydyasx, Korma
BBITIOJIHSIETCSI JOMYCTUMOE TPHCBaMBAaHUE CCHUIKE HAa OOBEKT CCHI-
JIOYHOTO THUIIA TIEPEMEHHOM C TUTIOM 3HadYeHUs. Tak Kak Bce KIacChl
ga3bika C# umeror o01Iuii 6a30Bblil Kaacc object , TO CChbUIKE TUIA
object MOXXHO MPUCBOUTH 3HAUEHUE CTPYKTYphl. B 3TOM cityuae BbI-
ITOJTHSIETCS] aBTOMAaTHYecKas YIakoBKa, He TpeOyrolas BMeIlaTe b-
cTtBa nporpammucrta. O06paTHas Ipolieaypa — pacllakOBKa — aBTO-
MaTUYECKU He BbINOJHseTcd. s pacnmakoBKM HeoOXOAMMO
MPUMEHSITh OIepaluio MPUBEACHUS TUIIOB.

Cka3zaHHOE OTHOCUTCS He TOJBKO K IIPUCBAaMBAHUIO, HO U K TIe-
penave TmapaMeTpoB M K BO3BpalllaeMOMY METOIOM pe3yiabTaTy. Pac-
CMOTPUM CTaTUYECKMI METON C TAKUM 3arojIOBKOM:

static object reDouble(object obj)

MeTon npMHUMAET CChUIKY Ha 0ObeKT TUIIa object 1 BO3BpalllaeT
3HAYEHME TOTO 3Ke TUMA. BHellIHe HUYTO He MPeIsITCTBYET IIpUMEHe-
HUIO B 00OpallleHUX K 3TOMY METOIY B KayeCcTBE apryMeHTa CChUIKHU
Ha 00beKT Jtoboro Tuna. OgHaKo, B TeJie MeToJa HeOOXOIUMO YUu-
TBHIBATh KOHKPETHBIM THUIT apryMeHTa, U (pOpMUPOBaTh BO3Bpalliae-
MBI Pe3ylIbTaT B COOTBETCTBUM C 3TUM TUIIOM. B ciemytouieii mpo-
rpaMMe oIpeaesicHa cTpykrypa Structl ¢ mosiem x tuma double, u
METOJI C IPUBEJASHHBIM BBILIE 3ar0JIOBKOM.

// 15_10.cs — CTpPYKTYypbl, ynakoBKa, pacrnakoBka
using System;
struct Struct1 // cTpyktypa
{
double x;
public double X { get { return x; } set { x = value; } }
}
class Program
{
static object reDouble(object obj)
{
if (obj is Struct1)
{
Struct1 st = (Struct1)obj;
st.X =2 *st.X;
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return st;
}
else
Console.WriteLine("Hen3BecTHbivi Tun!");
return obj;
}
static void Main()
{
Struct1 one = new Structi();
one.X = 4;
Struct1 two = (Struct1)reDouble(one);
Console.WriteLine("one.X={0}; two.X={1}",
one.X, two.X);
Console.WriteLine("(int)reDouble(55)={0}",
(int)reDouble(55));

Pe3ynbrar BHIIIOJHEHUS IIPOTPAMMBL:

one.X=4; two.X=8
HensBecTtHbIi Tnn!
(int)reDouble(55)=55

Meton reDouble() o6pabaThiBaeT TOJIHLKO apryMeHTHI TuIia Structl,
XOTs €My MOXHO IepenaTb apryMeHT Jitodboro tuna. Ecim aprymeHT
uMeeT tum Structl, meron reDouble() BBHITOJHSET €ro paciakoBKy U
ynBauBaeT 3HauyeHue noss double x. Eciu Tum aprymeHTa oTaduYeH
oT Structl, To TUIT pacrno3HAETCsl KaK HEM3BECTHBIM U apTyMEHT BO3-
BpalllaeTcsl B TOUKY BbI30Ba B «yIaKOBaHHOM» Buje. Jyisl mpumepa B
metoae Main() obpaiieHue K reDouble() BbIIIOJHEHO ABaXKIbI C ap-
TYMEHTaMU pPa3HbIX TUIIOB.

INonnManme Tporenyp ynakoBKH 1 pacIiakKOBKKM HEOOXOIUMO IS
MPUMEHEHMST TAKUX OMOJIMOTEUHBIX CPEJCTB KaK Koytekuu. K Hum
oTHOcHUTC Kiacc ArrayList (MAaCCUB-CIUMCOK) U3 MPOCTPAHCTBA UMEH
System.Collections. O0bekT Kiacca ArrayList Bo MHOTMX ClIy4yasx
«BedET cebs1» Kak MaccuB. HampuMep, K HeMy IpUMeHMMa MHAEKCca-
1us. B oTiM4re oT MacCUBOB, IIPOM3BOAHBIX OT Kjlacca Array, OObeKThI
KJ1acca ArrayList MOTYT pacTH B IIPOLIECCE BBHIIOTHEHUS IIPOTPAMMEL.
KonunyecTBo MX 371eMEHTOB YBEJIMYMBAETCS, KaK TOJbKO B 3TOM BO3-
HUKaeT HEOOXOAUMOCTb, TPUYEM POCT BBIMIOJHSIETCSI aBTOMaTUYeC-
KM 0e3 BMelllaTesbCTBa MpOorpaMMUCTa.



310 Fnasa 15

Ho He Bcé mpocTo. PaccMOoTpiM 00BSIBICHNME TAKOTO PACTYIIIETO
MaccuBa-CITMCKa:

using System.Collection;

ArraylList dinamo = new ArrayList(3);

B nanHoM mpuMepe oObsIBIeHA cChUIKa dinamo M acCOLMMUpPO-
BaHHBIN C HEel0 00beKT Kiacca ArrayList. B oOpalieHun K KOHCTPYK-
Topy ArrayList() ykazaH HayaJIbHBII pa3Mep MaccuBa-cnucka. Mox-
HO TIPENIOJIOXUTh, YTO TeTlepbh MOXKHO 0O0paliaThCs K 2JIEMEHTaM
MacCHBa-CIIMCKa, UCHOJIb3Ysl MHAEKCHI co 3HaueHusMu 0, 1, 2. Oxa-
HaKo cJeaylollasi momnbITKa OyAeT OlIMO0YHOM:

dinamo [1]=45.3; // ounbka BpeMeHu UCNOJIHeHNs

Haxe, ecii B BbI30BE KOHCTPYKTOpa YKa3aH pa3Mep MaccuBa-
CMucKa, MepBOHAYAIbHO 2JIEMEHTOB B CO31aBAEMOM MaCCHBE-CITHC-
ke HET! Ornnume obObekTa Kiacca Arraylist oT TpaguIIMOHHOTO
MAacCHBa COCTOUT B TOM, YTO B MaCCUB-CITMCOK 3JIEMEHTHI JOJKHBI
OBITh BHavaJie 3aHECEeHbI C IIOMOIIbI0 HecTaTudeckoro Mmeroga Add()
kiacca ArrayList. 3arojoBok MeToa:

public virtual int Add(object value)

Merton no6aBisieT B KOHEI MacCUBa-CITMCKA SJIEMEHT, 3aIaHHBII
aprymeHToM. Bo3Bpalllaemoe 3HaueHUEe — MOPSAKOBBINA HOMep (MH-
Jekc) 1o6aBieHHOro ajeMeHTa. Hymepauust 31eMeHTOB HaUMHAETCSI
C HyJI.

Tax xak Tun nmapamerpa object, To B KauecTBE apryMeHTa MOXHO
HCIIOJIB30BaTh 3HAUeHMe Jtoboro Tuma. CiaenoBaTreIbHO, B OJUH Mac-
CHUB-CITMCOK MOXHO MTOMeEILATh JIEMEHThI pa3Hbix TUMNOB. [Ipouemy-
pa ynakoBKU, HeoOXoaumasi IJisi apTyMEHTOB C TUIaMU 3HAYEHUH,
BBITIOJTHSIETCS aBTOMATUIECKH. A BOT IPH TOJIyYeHUN 3HAYSHMS DJIe-
MeHTa MacCHBa-CIIMCKa HYy>KHO SIBHO BBITIOJIHUTH PacIlaKOBKY, Y3HaB
MpeaBapUTEbHO KaKOW TUM MMEET 3JEMEHT.

B crenyromeit nmporpaMme co3gaH MacCUB-CITUCOK, MpeaCcTaBsie-
MbIii ccbUikoit ArrayList dynamo. 3aTeM B 3TOT MacCHUB-CIIMCOK JT00aB-
JIEHBI 3JeMEeHTHI co 3HayeHusMu double, int 1 PointS, roe PointS —
MOJIb30BATENbCKUI THUII, OOBSIBJICHHBII B MporpaMMe Kak CTpPYKTypa.
TexkcT nporpamMmsi:
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// 15_11.cs — cTpyKTYpbl 1 MaccuB-cnnucok tuna Arraylist
using System;
using System.Collections; // Onsa ArraylList
class Program
{
static void Main()
{
ArraylList dinamo = new ArraylList();
dinamo.Add(4.8);
dinamo.Add(new PointS());
dinamo.Add(100);
PointS ps = new PointS();
ps.X = 10.2;
dinamo.Add(ps);
dinamo[1] = 1.23;
foreach (object ob in dinamo)
if (ob is PointS)
Console.WriteLine("Struct: X={0}; Y={1}",
((PointS)ob).X, ((PointS)ob).Y);
else
if (ob is Double)
Console.WriteLine("Double: Value={0}",
((double)ob).ToString());
}
}
struct PointS // cTtpyktypa
{
double x, y;
public double X { get { return x; } set { x = value; } }
public double Y { get { return y; } set { y = value; } }
}

Pe3ynbrar BHINIOJHEHUS IIPOTPAMMBL:

Double: Value=4,8
Double: Value=1,23
Struct: X=10,2; Y=0

B Metone Main( ) mociie pa3melleHusI B MaccuBe-crircke dinamo
YeTHIPEX DIIEMEHTOB, 3T 3JIEMEHTHI TIepebrpatorcs B imkire foreach.
ITapameTp Lukia ob uMmeet T object. EMy nocienoBaTeabHO Mpu-
CBaMBaIOTCS CCHUIKM Ha pa3HOTHUITHBIE 3JIEMEHTHI MacCUBa-CITMCKA.
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HenocpeacTBeHHO MCHob30BaTh napaMeTp Tuia object s 1oCTy-
ma K 00beKTaM pa3HbIX TUIIOB HEBO3MOXHO — Y KaXXIIOTO THIIA CBOSI
CTPYKTypa, CBOM UJIEHBI, CBOM TTOJIsI. B Tese uKia yCIoBHBIE omepa-
TOpPBI, IpeNHA3HAYEHHBIE IS paclio3HaBaHUs TUIOB. Pacmo3Halor-
¢ Toibko Tuibl double u PointS. B KauyecTBe mpoBepsieMOro ycio-
BUs B ormeparopax if mcmomb3yeTcs BbIpakeHUE C omepaluei is.
O6paTuTe BHUMaHME KaK C TMOMOIIBIO BBIPAXKEHUS ¢ MHAEKCALIMei
BBITIOJIHEHO NTPUCBAaMBaHKE BTOPOMY 3JIEMEHTY MacCUBa-CIIMCKA:

dinamo([1] = 1.23;

Ilepen stuM mpucBamMBaHMEM 3HadeHMeM 3jJeMeHTa dinamol[l]
OBIT 00BEKT CTPYKTYpHI PointS.

15.5. Peanusauua cTtpykrypamu nitepcdencon

IIpumeHeHrEe 0gHOIO 0A30BOI0 Kjlacca ¢ BUPTyaJIbHBIMU WieHa-
MU TO3BOJISIET €IMHOO0Opa3HO oOpabaThIBaTh OOBEKTHI Pa3HBIX THU-
MOB, KaXIblii U3 KOTOPBIX SIBISETCS MPOU3BOJHBIM OT 0a30BOTO U
MEepeorpeesiIieT €ro BUPTYalbHbIE YJIEHBI.

Taxkoit BO3MOXHOCTHU ISl K3EMILISIPOB PA3HOTUITHBIX CTPYKTYP
HET, T.K. CTPYKTypbl He HacienytoTcsd. OOHAKO CTPYKTYypbl MOTYT
peann3oBbIBaTh MHTEpElichl. ECM HECKOIBKO CTPYKTYPHBIX TUIIOB
peau3yloT OIWH U TOT XK€ MHTepdelic, TO K 00bEKTaM 3TUX pa3HbIX
CTPYKTYp NPUMEHUMBI METOABI (a TaKXKe CBOWCTBA, MHAEKCATOPHI 1
coObITUs) nHTepdeiica. TeM caMbiM MHTepdEiChl TTO3BOISIOT O~
HAaKOBO 00pabaThiBaTh OOBEKTHl Pa3HBIX CTPYKTYPHBIX THUIIOB. st
3TOTO CChIJIKA Ha MHTEpdeic ncnoab3yeTcs B KauecTBe MapamMerpa,
BMECTO KOTOPOTO MOTYT TOJCTABISATbCSI apTyMEHTBhl CTPYKTYPHBIX
TUIIOB, pealnu3yIolIuX JaHHBIM uHTepdeiic. Bropoit npumep — npu-
MEHEHMEe KOJUIEKLIMI (YaCTHBIM ciaydyaii — MacCHBOB), 2JIEMEHTHI
KOTOPBIX UMEIOT pa3Hble CTPYKTYpHbIE TUITbl. Co3qaHue TaKOTO Mac-
CHBa BO3MOXHO, €CJIM OH OOBSIBIIEH C TUIIOM UHTep(eiica, peain3o-
BaHHOTO BCEMU CTPYKTYPHBIMU TUIIAMM.

B kxauyectBe mpumepa ompeneuM HHTepdeic ¢ MpOoTOTUIAMU
CBOWCTB:

interface IShape {

double Area {get; } // nnowjagb
double Volume { get; } // 06bEM

}
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PeanuzoBath Takoi nHTEP(EC MOXKHO C IOMOILBIO Pa3HBIX KJIac-
COB M CTPYKTyp. Hampumep, mapajuiesenurie; UMeeT IUIoIIanb mo-
BepxHocTU (Area) u o0béM (Volume). Te e CBOMCTBA MMEIOTCS Y
1100011 TPEXMEPHOU reomMeTpudecKoil ¢purypsl. Peann3oBath TOT ke
uHTepdeiic MOXHO M B Kjlacce AByMepHBIX ¢uryp. B atom ciaydae
00BEM OyIeT paBeH HYJIIO.

OrnpenennM CTaTUIECKUIN METOI C 3aT0JIOBKOM:

static void information (IShape sh)

Ero wasHaueHuWe — BBIBeCTM HaHHEIE 00 OOBEKTe, CCHIIKA Ha
KOTOPBIN MCIOIb3YyeTCS B KadecTBe apryMeHTa. TWm mapamerpa —
3T0 WHTepdeiic, TO3TOMY METOI CMOXKET 00pabaThiBaTh OOBEKTHI
JMOOBIX TUIIOB, peanu3yomux nHrepdeiic IShape.

B caenytomieir mporpaMmMe orpeneieHbl ABe CTPYKTYPHI, peau-
syromme nHrepdeiic IShape. INepsasg u3 nux Circle — npencraBisieT
KPYTH C 3aJaHHBIMU 3HAYeHUSIMU paglycoB, BTopas Sphere — cde-
PBI ¢ 3aJaHHBIMU 3HAaUeHUSIMU paauyca. Meton information() BbIBO-
AT CBeIeHUsT 00 apryMeHTe. TeKCT mporpaMMBbl:

// 15_12.cs — cTpyKTYypbl N NHTepgerchbl
using System;
interface IShape
{
double Volume { get; } // o6bem
double Area { get; } // noBepxHOCTb
}
struct Circle : IShape // Kpyr
{
public double radius;
public Circle(double radius) // KOHCTPYKTOP
{ this.radius = radius; }
public double Area { get { return Math.Pl * radius * radius; } }
public double Volume { get { return 0; } } // o6bem
}
struct Sphere : IShape // C¢epa
{
public double radius;
public Sphere(double radius) // KOHCTPYKTOP
{ this.radius = radius; }
public double Area // MOBEPXHOCTb
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{ get { return 4 * Math.PIl * radius * radius; } }
public double Volume // o6bem
{ get { return 4 * Math.PI * radius * radius * radius / 3; } }
}
class Program
{
static void information(IShape sh)
{
Console.Write(sh.GetType());
Console.WriteLine(":\t Area={0,5:f2};\t "
+"Volume={1,5:f2}", sh.Area, sh.Volume);
}
static void Main()
{
Circle ci = new Circle(25);
information(ci);
Sphere sp = new Sphere(4);
information(sp);

}

Pe 3YyJbTAaT BLIITOJITHCHMUA ITPOrpaMMbl:

Circle: Area=1963,50; Volume= 0,00
Sphere: Area=201,06; Volume=268,08

B meroae Main() co3maHbl 00bekThl cTpykTyp Circle u Sphere,
KOTOpBIE B KaUueCTBe apryMeHTOB TlepeAaloTcs Metony information().
O6paTnuTe BHUMaHWE Ha OTCYTCTBUE MPUBEICHUS THIIOB B TeJIe Me-
toga information(). Ecnu Obl ero nmapameTp umes Tui object, To He-
00X0OIMMO OBIJIO OBl BBEITIOJHATE Mpeobpa3oBaHue K TUITY KOHKPET-
HOTO apryMeHTa.

Kak m Kjacchl CTpyKTypa MOXET peai30BaTh OJHOBPEMEHHO
HECKOJIBKO mMHTepdelicoB. [TokaxkeM Ha mpuMepe, KaK MOXHO WC-
MTOJTE30BAaTh 3Ty BO3MOXHOCTh. CHavaia o0bIBUM MHTepdeiic TaKo-
TO BHIA:

interface limage {
void display();

double Measure {get;}
double BaseSize {set;}

}
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YneHbl 3TOT0 MHTEepdelica MOTYT OBITh PeaIM30BaHbI I1O-Pa3HO-
MY, TO €CTb UM MOXHO IIpUJATh caMblii pa3HbIii cMbIc. [TycTh cBOI-
CcTBO Measure — 3TO MaKCUMaJIbHBIM JTUHEIHBIN pa3zmep («pa3max»)
reoMeTpuyeckoil (purypsl; cBoiicTBO BaseSize — 0a30BbIN JUHEN-
HbI pa3mep; display() — MpOTOTUIT MeTOAa, KOTOPbIii BEIBOAUT CBE-
JeHUs 0 TUIIe, peaju3oBaBllieM MHTepdeiic, U 3HaUYCHUSI CBOMCTB
Measure, BaseSize KOHKpeTHOTro o0bekTa. TakuMy TUNAMU B Ha-
1eM npumepe 0yayT ctpyktypsl Cube u Square, mpeacTaBisiiolINe,
COOTBETCTBEHHO, OOBEKTHI «Ky0» M «KBazpaT». g Kyba 0a30BBIi
pa3mep — pedbpo Kyba, MaKCMMaJbHBII pa3Mep — HauUOOJIbIIAs I1a-
roHanb. [nst kBagpara 06a30BBI pasMep — CTOpOHA KBajpaTa, MaK-
CUMAaJIbHBIN pa3Mep — ero AuaroHaib.

ITpeamnonoxumM, 4To 0OBEKThI STUX CTPYKTYP MBI XOTUM pa3Mec-
TUTb B MacCCHUBE U YIIOPSIIOUUTDH SJIEMEHThl MacCUBa IO YObIBAHUIO
3HaueHMi cBoiicTBa Measure. JIJisi COPTUPOBKM 3JIEMEHTOB MacCHBa
MOXHO IPUMEHUTh MeTon Array.Sort(). DTOT MeTon Ipeamnojaraer,
YTO 3JIEMEHThl MacCHUBa CPaBHUBAIOTCS APYT C APYTOM C MOMOIIbBIO
metona CompareTo(). ITporoTun aToro MeTona pa3melléH B UHTEP-
¢eiice IComparable u3 mpocTpaHcTBa UMEH System. MeTon
CompareTo() yxxe onpeaeaéH ajisl TaKux TUMNOB Kak int, char, string
U T.1.. OQHAKO JIS TI0JIh30BaTEILCKUX TUIIOB, KOTOPBIMU OYAYT CTPYK-
Typbel Cube u Square, 3TOT METO HY*KHO ONpeaesaTh siBHO. I1oaTo-
My peajn3yeM B yKa3aHHBIX cTpykrypax umHTepdeiic IComparable.
Tem camMbIM B Kaxaoil M3 3THUX CTPYKTYp C HEOOXOOUMOCTBIO IMO-
SIBUTCS TaKOM HECTaTUYECKUI METOM:

public int CompareTo (object obj)

{

if (Measure <((llmage)obj).Measure) return +1;
if (Measure ==((llmage)obj).Measure) return 0;
else return -1;

}

OO6patuTe BHUMaHue, 4TO TUII object TapamMeTpa obj MPUBOIAUTCS
K Tuny uHTepdeiica IImage, KoTopblii OOMKHBI UMETb 3JEMEHThI
MacCHBa.

HanomHumMm, yto B Kone Metona Array.Sort() BEIIOJTHSIIOTCS MHO-
rokpaTHblie obpaiueHust K Metrony CompareTo(), roe cpaBHUBAIOTCS
XapaKTEepUCTUKHU JABYX 3JIEMEHTOB cOpTUpyeMoro Maccua. Ecinu xa-
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pakTepucTuKa (B HallleM IIpUMepe CBOCTBO Measure) BBI3bIBaIOIIE-
ro 3JIEMEHTa-00beKTa HAXOOUTCS B «IIPaBUILHOM» OTHOILIEHUU K
XapakKTepUCTUKe o0beKTa-napamerpa, To Meton CompareTo() moii-
>KE€H BO3BpalllaTh OTpUlIaTeIbHOE 3HaYeHue. [Ipu HapylleHUu «mo-
psinKa» 2JIEMEHTOB BO3BpalllaeTCs IMOJOXHUTEIbHOE 3HaueHue. JIist
3JIEMEHTOB, OOWHAKOBBIX IO XapaKTepPUCTUKE CpPaBHEHMSI, BO3Bpa-
1aetcs 3HaueHue 0.
ITporpaMmma ¢ ykazaHHBIMU CTPYKTYpPaMU MOXKET OBITH TAKOI:

// 15_13.cs — cTpykTypbl n nHTepgeiicsbi
using System;
interface limage
{
void display();
double Measure { get; }
double BaseSize { set; }
}
struct Cube : llmage, IComparable // ky6
{
double rib; // pebpo - 6a30Bbiii pa3mep
public double Measure // MakcumanbHbIii pasmep
{ get { return Math.Sqrt(3 * rib * rib); } }
public double BaseSize { set { rib = value; } }
public void display()
{
string form = "Pa3mepsbl kyb6a: pebpo={0,7:f3};
paamax={1,7:f3}";
Console.WriteLine(form, rib, Measure);
}
public int CompareTo(object obj)
{
if (Measure < ((Ilmage)obj).Measure) return +1;
if (Measure == ((llmage)obj).Measure) return O;
else return -1;
}
}
struct Square : llmage, IComparable // kBagpaTt
{
double side; // CTOPOHa - 6a30Bblii pa3mep
public double Measure // MakcumasbHbIA pasmMmep



MepeyncneHns n cTpykTypbl 317

{ get { return Math.Sqrt(2 * side * side); } }
public void display()
{
string form = "Pa3mepsbl kBagpata: ctopoHa= "
+ "{0,7:f3}; paamax={1,7:f3}";
Console.WriteLine(form, side, Measure);
}
public double BaseSize { set { side = value; } }
public int CompareTo(object obj)
{
if (Measure < ((Ilmage)obj).Measure) return +1;
if (Measure == ((llmage)obj).Measure) return 0O;
else return -1;
}
}
class Program
{
static void Main()
{
Cube cube = new Cube();
cube.BaseSize = 5;
Square sq = new Square();
sq.BaseSize = 5;
Cube cube1 = new Cube();
cube1.BaseSize = 7;
Ilmage[] arim = new limage[] { cube, sq, cubel };
Array.Sort(arim);
foreach (llmage memb in arim)
memb.display();

Pe3ynbraThl BRIIOJHEHMST TTPOTPAMMBI:

Pa3mepsb! kyb6a: pebpo= 7,000; pasamax= 12,124
Paamepsbi kyba: pebpo= 5,000; paamax= 8,660
Pasmeps! kBagpaTta: cropoHa= 5,000; pasmax= 7,071

B MeTtone Main( ) onpeaesieHbl JBa 9K3eMILIsipa cTpyKTypbl Cube
M OIOVH 3K3eMIUISIp CTpYyKTYyphI Square. C momolibio cBoiicTBa BaseSize
3aIaHbl 3HAYCHUST 0a30BBIX pa3MepoB CTPYKTyp. OOBSIBICH U WHU-
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muanu3upoBaH MaccuB Tuna IImage[ |. Cchuika Ha Hero arlm wmc-
MOJIb30BaHa B KayecTBe aprymeHTa Merona Array.Sort(). Liuki foreach
nepedopa 3JeMEHTOB KOJJIEKIMU (B HallleM IIpUMepe MaccuBa) 1oc-
JienoBaTeIbHO obOpalliaeTcs yepes cChulKy memb tuma IImage Ko BceM
3JIEeMEHTaM YITOPSIIOYEHHOTO MaccuBa. g Kaxmoro ajieMeHTa BbI-
3piBaeTcsa Metoq display().

KoHmposnbHbie eonpocskl

. Kak MOXHO ompeaeanTb CBOM TUI 3HAYEHUI?
. IIpuBenute opmar 0ObSIBICHUS TIEPEUMUCICHUS.
. YUto Takoe 0a30BbIil TUII IIEPESUYUCICHUS?
. UTo Takoe CIMCOK IepedyunciaeHus?
. Kak MHMLIMaNIu3upyOTCsl KOHCTAHTHI IepeunclIeHus?
. IIpuBeaute nmpaBuia oOpalleHNsI K KOHCTaHTaM IIepeUUCIeHUSI.
. Kakoii Tun umeer KOHCTaHTa MEPEYMUCTICHUS?
. Korma xoHcTaHTa TiepeynciieHnss BOCIPMHUMAETCS KaK 3Ha-
YyeHHe ¢ 0a30BBIM TUIIOM IlepevyrciaeHus?
9. Ilepeuncnute onepaluu, NpUMEHMMbIE K KOHCTaHTaM Iiepe-
YUCJICHUN.
10. HazoBute onepanuu, He IpUMEeHUMbIE K KOHCTaHTaM IIepe-
YUCJICHUN.
11. I'me momycTMMO NPUMEHSTh KOHCTAHTHI ITEPEYUCICHUS?
12. HazoBute craTu4eckue METOAbI TUIIOB MepPeUYnCICHUN.
13. Kak MOXHO MOJYYUTH TUIL IIEPEUNCTCHUS?
14. B 4éM pasnuuusi CTPYKTYp U KIaCCOB?
15. HazoBute gomyctumble MOAMGUKATOPHI CTPYKTYP.
16. Uto Takoe MHTEPGENCH CTPYKTYPHI?
17. IToyeMy B CTpyKTypaxX OTCYTCTBYeT (pMHaIU3aTOP?
18. O0BsICHUTE OCOOEHHOCTH KOIMMPOBAHUS CTPYKTYD.
19. YTto Ha3bIBAIOT YITaKOBKOWA?
20. Koraa BBINMOJHSIETCS YIAaKOBKA IIpU paboTe CO CTPYKTypaMmu?
21. O0BsICHUTE OCOOEHHOCTU M BO3MOXHOCTH Kiacca ArrayList.
22. K KakuM CTpyKTypaM NPUMEHMMBbI ONMHAKOBBIE METOIbI?
23. YUto onpexnenseT uHTepdeiic, pealru30BaHHBII CTPYKTYpOi1?
24. B xakoMm uHTepdelice pa3MelléH MPOTOTUI MeTonda
CompareTo()?
25. Kakoii meton ucroib3dyercs: B Mmetone ArraySort() ojist cpaB-
HEHMS JIEMEHTOB COPTUPYEMOTo MaccuBa?

OO\ kAN~
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NCKITIOYEHUA

16.1. O mexaHU3Me UCKITIoYEeHUN

A3pik C#, KaK M1 HEKOTOPbIC MPEAIIECTBYIOIINE EMY SI3bIKU MPO-
TpaMMMPOBAHMSI, BKIIIOUAET MEXaHU3M T'eHepaluu U 00paboTKU KC-
KITFOYECHU.

IIpexxne yeM 0OBSICHUTD, UTO TAKOE MCKJIIOUEHUS, U KAKOBBI CPe/I-
CTBa JJIs1 pabOThl C UCKIIOYEHUSIMU, HEOOXOAUMO OOpaTUTh BHUMaA-
HYE€ Ha OTJMYME OLIMOOK B MPOrpaMMe OT OCOOBbIX CUTyalldil, KOTO-
pble MOTYT BO3HUKHYTh IIpU €€ BhIoJHeHuU. OlInbKa B IIporpaMme
5TO NPOU3BOACTBEHHBIA Opak, AOMYLICHHBIA MPU MPOEKTUPOBAHUU
WIM KOAUPOBAHUU TporpaMMbl. CUHTaKCUYECKUE OLIMOKU MO3BOJISI-
10T BBISIBUTH KOMITWISITOP, M 10 UX YCTPAHEHUsI MporpaMmma Hepabo-
TocrocobHa. CeMaHTUYeCKUE WU JIOTMYECKUE OLIMOKHU BBISIBISIIOTCS
B Mpoliecce OTJIAAKU U TeCTUPOBAHMSI UCHOMHIEMOM mporpamMmbl. U
CUHTaKCUYECKUE U JIOTMYECKUE OLUMOKU AOIKHBI ObITh YCTPaAHEHbI
JI0 3aBepIIeHUs pa3pabOTKU MporpaMMbl. MexaHU3M UCKIIOUEHUI K
HUM HE UMEET HUKAKOTO OTHOIIEHMUSI.

OpnHako Takoe coObITHE KaK BhIXOJ MHIEKCA 3a IPAHUYHYIO MMapy
MPU TONBITKE 0OpalIEeHUs K 3JIEMEHTY MacCuBa 3a4acTylo Mpemyra-
JIaThb (BBISIBUTDH) HA 3Tane KOMIIWISLUY Henb3s. [IogoOHbIM 0Opa3oMm
HEBO3MOXHO MpPeAcKa3aTh, UTO MOJIb30BATEb MPU PabOTE C TOTOBOM
NporpaMMoOil BMECTO 4HMcCjia BBEIET MOCAEI0BATEIbHOCTh HEUYNUCIIO-
BbIX CUMBOJIOB. I B mepBOM M BO BTOPOM cCllyyae IporpaMmma He
MOXET MPOA0JIKAaTh MPaBUJIbHOE UCIOJIHEHUE M 00a ciiyyast Herpea-
cKa3zyeMbl (He BBISIBJISIOTCS) Ha 3Tare KoMmnuissuuu. Ho mpu paspa-
0GOTKE MPOTpaMMBbl MOXHO MPEAYCMOTPETH B HE BO3MOXHOCTb pea-
TUPOBAHUSI Ha TakKue OCoOble COOBITUS. DTy BO3MOXHOCTh
00€CTIEYMBAET MEXAHU3M UCKITIOUCHU.

IIpexne yeM mepeiTd K pacCMOTPEHHUIO 3TOr0 MeXaHW3Ma, 00-
paTUM BHMMaHUE Ha TOT (baKT, YTO OCOObIE CUTYalIMH, KOTOPbIE MOTYT
BO3HUKHYTb B MPOLIECCE BHITIOJHEHUS TTPOTPAMMBI, JEJSATCS Ha JIBE
TPYIIbL: CUHXPOHHbBIE VI ACUHXPOHHDLE.

ACUHXPOHHbIE CUTYallM¥ BO3HUKAIOT 32 CUET BHEIIHUX BO3MAeH-
CTBUM Ha MporpaMmy, NPOUCXOISIINX B MOMEHTbI BpeMEHU, HUKaK
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He CBSI3aHHbBIE C KaKUM-JIMOO YYaCTKOM KojJa mporpaMmMmebl. [Ipume-
paMU MOTYT CIYXXUT OTKIJIIOUEHHME NMUTAaHUS KOMIIbIOTEpa, KOMaHIa
Ha Tepe3arpy3Ky OnepaluMOHHOU CUCTEMbl, BPEIOHOCHbBIE BO3MIEii-
CTBUS Ha KOJ MPOrpaMMBbl CO CTOPOHBI MapajuleJbHbIX MPOLECCOB U
T. 1. MUckinoueHns He MO3BOJISIIOT 3alUTUTh IIPOTPAMMy OT BO3JIEii-
CTBUSI aCUHXPOHHBIX COOBITUM (ACMHXPOHHBIX CUTyallUit).

CHUHXpOHHBIE OCOObIE CUTYAIlMM CO3AI0TCS, TOUHEE, MOTYT BO3-
HUKHYTb, TOJIbKO MPHU BBIMOJIHEHUU TeX WU UHBIX (DparMeHTOB KOJa
nporpamMMmbl. Kaxnplii Takoil (pparMeHT Koja MpeacTaBisieT coOoit
oTOOpaXkeHe KOHKPETHBIX OIepaTOpoB TeKcTa mporpammbl. Camoe
BaXXHOE TO, YTO MPU pa3paboTKe MPOTrpaMMBl 3a4acTyl0 U3BECTHO B
KaKOM y4yacTKe TeKCTa ITporpaMMbl MOXET BO3HUKHYTh CUHXPOHHAas
ocobast cuTyauusi.

Hanpumep, ripu BBOJE JAaHHBIX MOJIB30BATEIb MOXKET 110 OIINO-
K€ BBECTU TEKCTOBYIO MH(pOpMaINIO BMecTO unciaoBoii. [1pu 3anucu
JIIaHHBIX B (paiil MOXET He XBaTUTh MECTa Ha BHEIIHEM HOCHUTEJIEe
nHpopmauuu. B nepBom ciiyyae UCTOUHUK BO3HUKHOBEHMST OCOOOI
CUTYyaIlUU — ONEepaTop YTEHMSI JAHHBIX U3 BXOJHOTO IOTOKA, BO BTO-
poM — IIpolueaypa 3anucu uHopMauuu B gaiin.

WmMeHHO 1711 pearupoBaHUsI HA CUHXPOHHBIE 0COObIe CUTyalluU,
BO3HHUKAIOIIME B MPOLIECCe BBIMOJIHEHUSI MPOTpaMMbl, TIpeaHa3Ha-
YeH MeXaHU3M MCKIIIoYeHni. Tak KaK aCMHXPOHHBIE 0COObIE CUTYya-
LIMM MBI pacCMaTpPUBaTh He OyJIeM, TO TEPMUH «CUHXPOHHBIC» 00JIb-
11Ie He OyaeM J100aBsITh Y IPUMEHUTEIBHO K UCKITIOUEHUSIM TOBOPUTD
OyaeM MPOCTO 00 0COOBIX CUTYalIUSIX.

Oco0bIX cuTyaluii, €CId OHM MOTEHLMAJILHO BO3MOXHBI, M30¢e-
XaTh Hellb3d. Ho mporpaMMUCT MOXET TIpeayCMOTPETh B IIpOrpaMMe
orepaTophsl IS paclo3HaBaHUSI 0COOOUM CUTyalluu W IJisl peakuuun
Ha Hee.

Jo mosiBieHUsI MeXaHM3Ma MCKIIOUEHUM peakiiiusi Ha OCOObIe
CUTyallMM 3a4acTylo Obljla caMOli XEeCTKOIl — mporpaMma BblIaBajia
coob1IeHre 00 omMOKe M 3aBepllajiach aBapuitHO. B mydimeM ciy-
yae, eclii ocobasi cCUTyallusi BO3HUKJIA [0 BUHE MOJb30BaTelisl, eMy
Mpeaarajoch, HalpuMep, NOBTOPHO M IPABUIILHO BBECTU UCXOJ-
HbIe JTaHHBIE U MpOrpamMMa IOBTOpSja BBIINOJIHEHUE TeX OIepaTo-
pOB, Te BO3HMKIA U OblJ1a pacrio3HaHa oco0asi CUTyalusl...

UcxkitoueHus mMO3BOJISIIOT OTASAUTDH paclio3HaBaHUE 0CO00 Cu-
TyallMd OT peakiuu Ha He€. B MexaHuU3Me MCKIIIOYEHUII eCTh IBa
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aTana — reHepanus UCKIYeHUs 1 00paboTKa UCKIoUeHus. ['eHe-
palusi MCKJIIOYEHHUsS BBIMOJHSIETCS B TOM MecCTe, IJe BO3HUKIA U
oOHapyXeHa ocobasi cuTyalusi, a oopaboTka — TaM, Iie 3TO yI00HO
B KOHKPETHOM CJyyae.

Ecnu 661 coBpeMeHHbIEe TPOrpaMMbl CO31aBATUCh MTO-CTapUHKE,
0e3 MCHOJIb30BaHUS CTaHAAPTHBIX WM CIelUaIUu3upOBaHHbIX O10-
JmoTeK (ImoamporpaMm, Ipoueayp, GyHKIMA, K1accoB), To 0e3 Me-
XaHM3Ma UCKJII0YEeHU MOXHO ObLIO OBl 000O#THCH. Bosee Toro, mpa-
ponutenb Cu-o0pa3HBIX SI3BIKOB — sA3bIK Cu 00xomuTcsa 06e3
uckioueHuii. Ho He OyaeM ympekaTh B 3TOM ero aBTopoB. IIpu co-
3gaHuu s3bika Cu He ObUI el BHeAPEH B IPOrpaMMUpPOBaHKE 00bEeK-
THO-OPUEHTUPOBAHHBIN MOAXO/.

B HacTosiiee BpeMs aBTop OMOIMOTEeYHON DYHKIIMIA U1 MEeToAa
KJ1acca 006s13aTesIbHO MpeaycMaTpUBaeT OoNepaTophl, paclo3Halolue
ocoOyto cutyaiuio. OgHako, OH HE MOXET Mpeayraaarb Kak OyaeT
HCIOJIb30BaHa 3Ta (YHKLMST WIM METON MPOrpaMMUCTOM-MOJIb30-
BaTeJIeM.

Hanpumep, B OMOIMOTEeYHOM METOMAE UTEHMS JAHHBIX U3 CTaH-
JApTHOT'O BXOMHOTO ITOTOKA HEJb3s MPU OIIMOKE B JaHHBIX IIPOCTO
BBIIaTh COOOIIEHUE TI0Jb30BATENIO «IIOBTOPU BBOI!». BXxomHOII 1mO-
TOK MOXKET OBITh HACTPOEH Ha TEKCTOBBIN (haily M MporpamMmma Impu
5TOM BBITIOJIHSIETCS O6€3 BBOJA TaHHBIX ¢ KJIaBHATyphl. [1oxb30BaTenb
B OTOM CJIy4yae HE y4acTBYET B OMAJIOTe C IIPOTPaMMOIA.

Taxkum obGpa3omM, pacro3HaBaHHE OCODOOI CUTyallMM B OMOJIMO-
T€YHOM METOJIE JOJIKHO OBbITh «OTOPBAHO» OT ACHCTBUI MO yCTpaHe-
HUIO MPUYUH €€ MOSIBIeHUS. DTy BO3MOXHOCTh 00ECIeunBalOT UC-
KJTIOYEHMSI.

16.2. CucTeMHble UCKNIoYeHnsA
M nx obpabortka

B a3pike C# uckinoueHue 3To 00beKT Kjaacca System.Exception
WJIM TIPOM3BOJHOIO OT Hero kjacca. B mpocTpaHcTBO MMeH System
BXoIdIT KpoMme Exception elié¢ HECKOJbKO KJIAacCOB HCKIIIOYEHMI,
KOTOPBIMM MOXHO IIOJIb30BaThcd B Iporpammax. B tabmume 16.1
MpUBEAEHbI UCKIIOUEHUS U3 MPOCTPAaHCTBA System, COOTBETCTBYIO-
1IMe 0COOBIM CUTYalLIMsIM B mporpammax Ha C#.
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Tabnuma 16.1
Kiaccel cncTeMHBIX HCKIIIOYEHHid
ArgumentException Henonyctumoe 3HaueHue aprymMeHTa npu
BBI30BE METOIA
ArithmeticException Baz3oBblil Ki1acc miIsl MCKITIOYeHMIA,

KOTOpPbIE€ BO3HMKAIOT TIPU BBITOJIHEHUU
apudmeTryecKux onepauuii.
Hampumep, DivideByZeroException wm
OverflowException.

ArrayTypeMismatchException

Ilocermaercs IIPU MOIBITKE IIPUCBOUTDH
QJIEMCHTY MacCCHBa 3HAYCHUE, TUIT KOTOPOI'O
HE€ COBMECTUM C TUIIOM 3JICMCHTOB MaCCHBa.

Divide ByZeroException

Iloceimaercs IIpU MOIILITKE ACJICHUA Ha HYJIb
TEJI0OYMCICHHOIO 3HA4YCHMS.

FormatException

HecootseTcTBue mapaMeTpoB criennduka-
MK (popMaTrpoBaHUSI

IndexOutOfRange Exception

IMocklnaeTcst mpy BBIXOIE MHAEKCA MACCHBA
3a Mpeaesbl TpaHUIHON TTaphbl (MHIEKC
OTpUIIATENIeH WX OOJbllle BepXHeit
TPaHUIIBI).

InvalidCastException

Iloceinaercs mpu HeBepHOM IIpeoOpa3oBa-
HMM OT 6a30BOTO TUMA WM 0a30BOro
uHTepdeiica K IPOM3BOAHOMY THITY.

NullReference Exception

IMockLmaercs Ipy MOMBITKE TPUMEHUTH
cchUTKy co 3HayeHueM null 11 oGpalueHus
K OOBEKTY.

OutOfMemoryException

TMockinaeTcst mpy HEYIAYHOM TTOMBITKE BhIZC-
JIUTh TIAMSITh C TIOMOIIbIO OMNEepali NeW.
(HemoctatouHO CBOOOMTHOI ITAMSITH.)

OverflowException

IlochimaeTcs mpy MEepenoNMHEHUSIX B apud-
METUYECKUX BBIPAXKEHUSIX, BBITOIHIEMbIX
B KOHTEKCTE, OIPEAETICHHOM CITY>KeOHBIM
cnoBoM checked.

RanException

HecooTBeTcTBHE pasMepHOCTEl TTapaMeTpa
M apryMeHTa IIpY BbI30BE METOZA.
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IIpodoancenue

StackOverflowException IMoceinaercs npu nepenoJHeHUU pabdo-
4yero creka. BozHMKaeT, Korma BbI3BaHO
CJIMIIIKOM MHOTO METOIOB, HaIllpruMep,
MPUA OYEHb TITYOOKOW MM OECKOHEYHOM
peKypcun

TypelnitializationException | ITocbuiaeTcs, Korga UCKJIIOYEHUE
MOCHLIACT CTATUYECKUIT KOHCTPYKTOP
U OTCYTCTBYET 00pabOTUYMK MCKITIOYEe-
Huil (catch-0J10K) mjis mmepexBara
HCKITIOUEHUS

HMcknoyeHus oIpeaesieHbl He TOJIbKO B IPOCTPAaHCTBE UMEH
System. B npyrux npocTtpaHCTBaX MMEIOTCS UCKIIIOUEHUSI, KOTOPbIE
OTHOCSTCSI K COOTBETCTBYIOIIUM pa3fiesiaM OMOIMOTEK Cpebl UCIION-
Henus .NET. Hanpumep, B nmpoctpaHcTBe System.Drawing. Printing
MMEIOTCSl UCKITIOYEHMSI, COOTBETCTBYIOLIE OCOOBIM CUTYallSIM BbI-
BOJa Ha Ievyath U T.I.

HckiouyeHne Kak 00BbEKT CO3JAETCS C TOMOILBIO CITeLUATIbHOTO
orepatopa reHepaluu (MOCbUIKW) UCKITIOYEHUS:

throw BbipaXkeHune;

OpHako 3TOT oIlepaTop OyaeT HaMu paccMOTpeH mo3xe. I'opas-
JI0 BakHee ceilyac HayYuTbCsl pacro3HaBaTh MOSIBICHUE MCKIIOYe-
HUI 1 00pabaThiBaTh 3TU UCKIOUEHUS. [1e70 B TOM, UTO MPU BbISIB-
JICHUM OCOOBIX CUTyallMii, METOIbI OMOJIMOTEUHBIX KJIACCOB, KOTOPHIMU
MBI YK€ TI0JIb3yeMCsl B IIPOrpaMMax, MOChLUIAIOT UCKITIOUEHMST, U HYXKHO
YMETbh UX pacro3HaBaThb U 00pabaThIBaTh.

HocTaToyHO YacTO HAYMHAIOIIMHI IMPOTrPaMMUCT HaTaJKUBAeTCs
Ha UCKJIIOYEHUs], BOSHUKAIOIIIME U3-32 HEBEPHOI'O BBOAA JaHHBIX MPU
BBITIOJIHEHUM COBEPIICHHO IMpaBUJIbHOW MporpamMmbl. B kauecTse
npuMepa pacCMOTPUM TaKoi pparMeHT Koga (rmporpamma 16 _01.cs):

double x;

Console.Write("x = ");

x = double.Parse(Console.ReadLine());
Console.WriteLine("res = " + x);
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Ecnu nonp3oBartesb B OTBET Ha IpuUIIallieHue "X=" BBEHET, Ha-
npumep, 3.3, TO €CThb AOMYCTUT OIIMOKY, OTAEIUB APOOHYIO YacTh
BELIECTBEHHOrO0 YMCJIa HE 3allsiTO, a TOUKOM, WU BBEIET BMECTO
uudpsl OYKBY, TO MporpaMMa 3aBepIIMTCS aBapUitHO W BBIAACT Ta-
KO€ coOo0lIeHre 0 He0OpabOTaHHOM UCKIIIOYECHUU:

HeobpaboTtaHHOE UCK/IIOHEeHUEe:
System.FormatException: BxoaHasi CTpoKa uMmesia HEBEPHbIVI popmaTt
B System.Double.Parse( String s)

B 3TOM COO00I11IeHNM 00 UCKTIOUEHUM YKA3aHO, YTO €r0 MICTOUHUK —
meTon System.Double.Parse(string s).

[ns nepexsara U 06pabOTKU UCKIIOUEHUI UCTIONb3YeTCs KOHCT-
pyK1us, Ha3biBaeMas 0yiokoM try/catch. OHa cocTouT U3 OBYX Yac-
teii. IlepBast yacTh — OJIOK KOHTPOJISI 32 BOBHMKHOBEHUEM HCKIIIO-
YEeHUIl — TpeACTaBisieT coO0i 3aKIIOUEHHYIO B (DUTYpHbIE CKOOKM
MocJien0BaTeIbHOCTD orepatopoB sa3bika C#. [lepen oTKpbiBatolleii-
¢ purypHoii CKoOOKo# pa3zmellaeTcst ciyxxedbHoe cioBo try. Hemoc-
PEICTBEHHO 3a (DUTYpHOU CKOOKOI, 3aKphIBalolleil 010K KOHTPOJIS
3a UCKJIOUYCHMSIMU, pa3MellaeTcsl MOocCJeI0BaTeIbHOCTb JIOBYIIEK
(MHaye Ha3bIBaeMbIX 0O0pabOTUYMKAMU) UCKIIIOUEHUIA, a TaKXkKe Heo-
Os3aTenbHBIN 00K 3aBepineHus (finally-610k). Kaxnbiii o6paboT-
YUK UCKJIIOYEHU I BBOAUTCS CykeOHbIM ciioBoM catch. UmeeTcst Tpu
dopmbl catch-uHCTpyKLIMNA:

catch (tun_ucknioyeHns nms) {oneparopsbi}
catch (tun_ncknio4yeHns) {oneparopsnl}
catch {oneparopsbi}

Bxonsmuit B catch-uHCTpyK1M0 6J0K OnepaTopoB MpelHa3Ha-
YeH NI BBITIOJTHEHUS AEHCTBUIT MO 00pabOTKe IMOJYYEHHOTO MC-
KJTIOYEHMSI.

biiox 3aBepiiieHUsT UMeeT TaKoi hopMmart:

finally {oneparopsi}

Omnepartopsl 0J10Ka 3aBepLIeHMST BHIIOIHSIIOTCS B KOHIIE 00paboT-
KU Kaxzaoro uckioueHus. Tounee, 670k finally BeimonHsieTcst Bcerna
HE3aBHUCHUMO OT TOT0, Kak MOTOK YIIpaBJIeHUs] TOKUIAET OJI0K try (maxe
€CJIM UCKJII0UEHHE He MOCJIaHO).

B cranmapre si3pika C# xoHcTpykius try/catch/finally HaspiBa-
ercs try-oreparopoM. OtnipeneneHbl Tpyu GopMbl orepatopa try:
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e 0OJIOK KOHTpOJISI, 32 KOTOPbIM ciienytoT catch-obpaborunku
(OIVH WX HECKOJIbKO);

 OJIOK KOHTPOJISI, 32 KOTOPHIM clienyeT 010K 3aBepiueHus (finally-
0J10K);

e 0JIOK KOHTpOJISI, 32 KOTOPbIM ciienytoT catch-obpaborunku
(0oUH MM HECKOJIbKO), 32 KOTOPBIMU pa3MELlEH 00K 3aBEePIICHUS
(finally-6.10K).

B xauecTBe mpuMepa mpuMeHEHHUsT KOHCTpyKuuu try/catch mo-
MOJHUM MNPUBEAEHHYIO BbILIE MPOrpamMMy, KOTopas aBapuilHO 3a-
BepIaeTCs MPU HEBEPHO BBENEHHBIX JAHHBIX, CPEACTBAMM IJISI 00-
paboTku nckimoyeHuit Tiima System. FormatException. ®@parMeHT Kona
CTaHET TaKUM:

double x;
while (true)
{
try
{
Console.Write("x = 7);
x = double.Parse(Console.ReadLine());
Console.WriteLine("res = " + x);
}
catch (FormatException)

{

Console.WriteLine("Ownbka B ¢popmate gaHHbIx!");
continue;

}

break;

B nmporpammy moGaBieH LIMKII, BBIXOA M3 KOTOPOIO BO3MOXKEH
TOJIbKO TIPY JOCTUKEHUHM KOHIIA TeJla 1IMKJIA, TIe HAaXOAUTCS omepa-
top break. B Tene nukia — 670K KOHTPOJS 32 BOZHUKHOBEHUEM
WCKIIOYEeHUI, TIe pa3MeIleHbl TPU ollepaTopa:

Console.Write("x = ");
x = double.Parse(Console.ReadLine());
Console.WriteLine("res = " + x);

Bo BTOpOoM 13 HHUX BO3MOXXHAa TeHepalus MCKIYEHUS
System.FormatException. Eciu oHo mosiBisieTcs, TO yIIpaBjieHHE
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nepenaéTcs 3a mpeaesbl 0J10Ka KOHTPOIs (ero TpeTuid orepaTop Ipo-
nyckaetcs). JIoByiiika (06pabOTUMK) UCKITIOUEHUI C 3arojIoBKOM catch
(FormatException) HacTpoeHa Ha 00pPaOOTKYy MCKIIOUYEHMIU THUIIA
FormatException. B Tene o6padorunka aBa omneparopa. IlepBoiii u3
HUX BBIIAET HA KOHCOJIb COOOIEHNE, BTOPOI MepeaacT yIpaBieHue
Ha HayaJo cjeayiouei urepauuu Hukia. I{lukin He OyneT 3aBepllEH,
MOKa I10Jb30BaTe/Nb HE BBEIAET 3HaUeHHME X 0e3 omwuoOokK. Jluajor
IMOJIb30BATENS C TIPOTPAMMOI MOXKET OBITh, HATIPUMED, TAKUM:

x = 8.5<ENTER>

Ownbka B popmare gaHHbIx!
x = 8d5<ENTER>

Ownbka B popmare gaHHbIx!
x = 3,5<ENTER>
res = 3,5

OOpaTtuTe BHUMaHUE, YTO B OJIOKE KOHTPOJS 32 UCKIIOUEHUS -
mu omnepatop Console.WriteLine("res="+X); BBITIOJHSIETCSI TOJIbKO
OIMH pas.

ITopsimox aeiicTBUiA 110 KOHTPOJIIO 32 BOBHUKHOBEHMEM UCKIIIOYE-
HUI 1 uX 00pabOTKOI cieayioluii. BEITOMHSIOTCS onepaTophl 0J10Ka
KOHTPOJISI 3a UCKIoYeHUsIMU. Eciam ucKiIouyeHuit He BO3HUKIIO, TO
Bce catch-o6paboTuriku npomnyckawotces. [Ipy BOSBHUKHOBEHUM UCKITIO-
YeHUs yrIpaBjieHue He3aMeLIuTelbHO mepenacétcs catch—Omokam.
O06pabOTUYMKK UCKIIOYEHUI TTPOCMATPUBAIOTCS MTOCIEI0BATEIbHO 10
TeX Iop, MoKa He OymeT oOHapyXeH 00pabOTUMK, «HACTPOSHHBIN» Ha
nepegaHHoe uckiodeHne. [locie BBITTOJIHEHUST ONepaTopoB 3TOTO
00paboTyrKa BHIIOJHSETCS 0JIOK 3aBepliieHus (€CIU OH €CTh) U TOJIb-
KO 3aTeM 3aKaHUYMBAaeTCsl UCMOJHEeHue try-oneparopa. OTMETHUM, YTO
cpenu 6J10KOB 00pabOTKHU BBIMOIHSIETCS TOJBKO OAWH WX HE BBIMOJ-
HSIETCSI HU ONIMH.

OOpaTuTe BHHMaHMUE, YTO 00pabOTKa MCKIIOUYEHUSI He MpeKpa-
11IaeT BBIMTOJHEHUE TTporpaMmbl. B 6y1okax catch MoryT ObITh 3ampor-
paMMUpPOBAHBI IEUCTBUS IO YCTPAaHEHUIO MPUYWH TOSIBICHUS HC-
KJIIOYEHUI U TTporpaMma MpoJaoJKaeT BbITOTHSTHCS.

16.3. CBoncTBa UCKINOYEHUN

Kaxnoe nckimouyeHme 3To 00beKT MO0 Kitacca System.Exception,
OO0 TIPOU3BOTHOTO OT Hero. B kiacce Exception ecThb CBOMCTBa,
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KOTOpPbIE MOXHO MCIOJIb30BaTh MpU 00pabOTKe MCKIOYeHUi. Bor
IBa U3 HUX:

» Message — TEKCTOBOE OIMMCAHUE CUTYAllUM, TIPU KOTOPOA CO3-
JAHO WCKJIIOUEHMUE;

e Source — UM 00BEKTa WIM MPUIOXEHUS, MOCIABIIErO MC-
KJTIOUEHHE.

IIpexne yeM mMpuBECTU MPUMEDP KCIOJb30BAHUS ITUX CBOMCTB,
ele pa3 obpatumcs K Mpeablaylleil mporpaMMe, TAe MCIIOJIb30BaHa
catch-unctpykumsa nnsg FormatException. Eciu nosb3oBaTenb BBe-
IET CUHTAaKCMYECKU TIPaBIILHOE YMCIOBOE 3HAUYCHUE, KOTOPOE BhI-
XOJUT U3 IMara3oHa NpeacTaBUMbIX B CUCTEME YK CEJl, TO BO3HUKAET
CUTYalUsI, IPU KOTOPOI OYAET CreHEpMPOBAHO UCKIIOUEHUE, OTIINY-
Hoe oT FormatException. Hanmpumep, B pe3ylibTaTe BBOJIA:

x = 1e999<ENTER>

MPOM3OMIET aBapUiTHOE 3aBeplIeHNE IIPOrpaMMBbI ¢ TAKOM BbIIa-
Yyeil cooOlLIeHNsT 0 HeoOpabOTaHHOM MCKITIOYCHWU:

HeobpaboraHHoe ncknioyeHne: System.OverflowException:

3HayeHue ObLIO HEJONMYCTUMO MaJbIM MJIM HEAOIIYCTUMO OOJIb-
M 1151 double.

YToOBI 3alLUTUTh IPOTPAMMYy OT aBapUHHOTO 3aBEepICHUS TPU
BO3HMKHOBEHMH MCKITIOYEHUI 3TOTO THIIa, MOXHO BKJIIOUYUTH B HeE
el oIMH 00pPabOTYMK MCKIIOUEHUM C 3aT0JIOBKOM:

catch (OverflowException)

Bonee obmuMm pelieHUEM SIBISIETCSl JOIMOJHEHWE MPOTrpaMMbl
catch—uHCTpyK1IMEN, HACTPOEHHOI Ha TepexXBaT BCEX UCKIIOYEHUI
tumna ArithmeticException, oTHocsIuXCcs K 00paboTke apudmeTr-
YECKUX AaHHBIX.

YToOBI MOJYYUTh AOCTYI K CBOMCTBAM IMEPEXBAYEHHOTO UCKITIO-
YeHUsI, HEOOXOMMMO B 3arojioBKe catch-mHCTpPyKIIMK Beiied 3a TH-
TOM MCKJIIOYEHUST TOMECTUTb MM, KOTOpOoe OymeT IpeAcTaBIsATh
HWCKJIIOUeHMe B 0j10Ke oOpaboTkm. IIpenpimyiiast mporpaMma ¢ y4yé-
TOM CKa3aHHOTO MOXET ObITh TaKOIi:

try
{

Console.Write("x = ");
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x = double.Parse(Console.ReadLine());
Console.WriteLine("res = " + x);

}

catch (FormatException ex)

{

Console.WriteLine("ex.Message=" + ex.Message);
Console.WriteLine("ex.Source=" + ex.Source);
continue;

}

catch (ArithmeticException ex)

{

Console.WriteLine("ex.Message=" + ex.Message);
Console.WriteLine("ex.Source=" + ex.Source);
continue;

}

ITocne Gnoka try aBa o6paboTurka. BTopoii mepexBaTbiBaeT uc-
kinoueHus tumna ArithmeticException K KOTOpBIM OTHOCUTCS U
OverflowException. B kaxmom 13 00pabOTYNKOB BHIBOISTCS 3HAYE-
HUS CBOMCTB Message u Source, a 3aTeM YIIpaBJI€HUE C IIOMOIIbIO
onepaTopoB continue nepena€rcsl cieaymoolleil UTepaluu LUKIiIa.
Pe3yabTaThl BEIOJIHEHUS TIPOTPAMMEBI MOTYT OBITh TAKMMM:

x = 1e999<ENTER>

ex.Message=3HayeHune 6b110 He4ONMYCTUMO MaJslbiM UJIN
HegonycTumo 6onabinm ans Double.
ex.Source=mscorlib

x = qwer<ENTER>

ex.Message=BxogHasi cCTpoka umesia HeBepPHbI popmar.
ex.Source=mscorlib

x = 4.0<ENTER>

ex.Message=BxogHasi cTpoka umesia HeBepHbIA popmar.
ex.Source=mscorlib

x = 4,0<ENTER>

res =4

OOpaTtuTe BHMMaHHE, UYTO COOOIIEeHUS (3HAUYEHUSI CBOICTBA
Message) pasauuHbl IJisl pa3HbIX TUMOB UCKIOYeHUM. McTouHMK
reHepaluuy MCKIIYEHU BO BCeX MpUMepax oAuH — 0a3oBas OuO-
mmoteka Microsoft (mscorlib).

HIpumeuanue: Ipu ananuze uckioueHus B catch-610Ke 1oyie3HO BbI-
BOIUTH 3HaYeHMe BhIpakeHus ex. ToString(). B HéM comepxxurcst mHDOpMaIyst
KaK O CaMOM HCKJIIOYEHUH, TaK U O TOUKE €ro TeHepaliy B KOJe MPOTrpaMMbl.
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16.4. YnpaBneHue nporpammomn
C NOMOLLbIO UCKITHOYEHUN

B xauecTBe nmpuMepa pruMeHeHNs MeXaH3Ma UCKITIOUeHUI He TSI
WCchpaBieHrs OIIMOOK BBOJA, a ISl YIpPaBJIEHUSI MPOrpaMMoid, pac-
cMoTpuM 00paboTKy nckimodeHus System.IndexOutOfRangeException.
DTO UCKITIOYEHHE TTOCHLIACTCS TIPU MOTBITKE OOPAaTUTHCS K 3JIEMEH-
Ty MaccuBa ¢ MTOMOIIbIO MHAEKCHOTO BhIpaXeHMUsI, KOTJa MHIEKC BbI-
XOJUT 3a TMpeebl ero rpaHuYHoM napel. B 06paboTke UCKIIIOUeHU
OyzmeM yBeJIMYMBATh pa3Mep MacCHBa, TO €CTh BBITIOJIHUM MOIETUPO-
BaHUE «pacTyllero» maccupa. Hanuiiem MeTon, peaiusylolii BBOI
C KJIaBUATYpbl LIeJbIX yucea B MaccuB. OKOHYaHMEM BBOJa OyaeT
CIIYXKUTb BBOJ HYJIEBOTO YyMcia. Tak Kak KOJMUYECTBO BBOTUMBIX UM~
ceJl 3apaHee HEU3BECTHO, TO HYXEH MacCUB, M3MEHSIOIIMA CBOU
pasMephl B MPOLIECCE BLIMOJIHEHUS MMPOrPaMMBbI.

IIpenBapuTeabHO OIpeAeaUM CTaTU4YecKuii meton varyArray(),
MO3BOJISIOIIUI U3MEHSTh pa3Mep ONHOMEPHOrO MaccuBa MO Cledy-
oM npasuwiaM. [lapaMeTpsl MeTona: ar — CChlJIKa Ha MCXOOHBIN
MaccuB U pa3Mmep int newSize HOBOTO MaccuBa, KOTOPLIi OyneT cop-
MHUpPOBaH MeTomoM. Eciu 3HaueHue mapamerpa newSize MeHblile
JUTMHBI UCXOAHOTO MacCHBa, TO B MOJy4aeMblid MAaCCUB KOMTMPYIOTCS
TOJIBKO newSize IepBHIX 3JIEMEHTOB MCXOmHOro MaccuBa. Eciam
newSize 6oJbllle JIMHBI KCXOJHOTO MacCHBa, TO 3HAYEHUS BCEX e~
MEHTOB MCXOJHOTO MAacCHBa MPUCBAMBAIOTCS MEPBbIM newSize aJe-
MeHTaM ¢opmupyemoro MaccuBa. OcTanbHbBIE 3JeMEHTHI (KaK MBI
3HaeM) MO YMOJYaHUIO UHULMAIU3UPYIOTCS HYJIEBbBIMU 3HAYEHUSI-
mu. Kon meropa:

static int[ ] varyArray(int[ ] ar, int newSize) {
int [ ] temp = new int [newSize];
Array.Copy(ar, temp, newSize<ar.Length?newSize:ar.Length);
return temp;

}

DTOT 3aKpHITEII METOI OyIeM MCIOIh30BaTh BHAYaje IS opra-
HU3ALMU «pOCTa» MACCHBAa, a 3aTeM JUIS yIaJeHUsT U3 MacCHBa He3a-
MOJIHEHHBIX MPHY BBOJE MPABbIX 3JIEMEHTOB.

Y npuBeA€HHOTO B CJEOYIOIIE IporpaMMe MeToda C 3aroJIOB-
KoM public static int[ | arrayRead() mapamerpoB HeT. JI1s1 Hero uc-
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XOIHBIMM JAHHBIMU CJIyXaT 3HaueHMs (LIeJIble YHCiIa), KOTOphIe
IOJIb30BaTEIb BBOAUT C KJIaBHaTyphl. KoHell BBoma — BBOJ HYJIEBOTO
yucaa. TeKcT mporpaMMbl ¢ YKa3aHHBIMUA METOIAMMU:

// 16_04.cs — pacTywmnim MaccuB N UCKJIIOYEHNS.
using System;
class Method {
// U3meunTb pasamep maccuBa 4o 3Ha4eHus newsSize:
static int[ ] varyArray(int[ ] ar, int newSize) {
int [ ] temp = new int [newSize];
Array.Copy(ar, temp, newSize<ar.Length?newSize:ar.Length);
return temp;
}
// YUnTtaTte yncna B pactywumm Maccus:
public static int[ ] arrayRead( ) {

int k=0, // KonnyecTBo npoyntaHHbIx Yucesn
dimAr=2, // Tekywmnii pasmep maccuBa
X; // Beogumoe yuco.

int [] row = new int[dimAr];
while (true) {
do Console.Write("x = ");
while (lint. TryParse(Console.ReadLine(), out x));
if (x == 0) break;
try {
row[k] = x;
k++;
}
catch(IndexOutOfRangeException)
{ dimAr *= 2;
row = Method.varyArray(row, dimAr);
row[k++] = x;
}
} //end while
row = Method.varyArray(row, k);
return row;
}
}
class Program {
static void Main() {
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int [ ] res = Method.arrayRead( );
foreach (int memb in res)
Console.Write(memb+" ");

Pe3ynbrar BBIIIOJTHEHUS IPOTPAMMBL:

x = 1<ENTER>
x = 2<ENTER>
x = 3<ENTER>
x = 4<ENTER>
x = 5<ENTER>
x = OKENTER>
12345

B MmeTone arrayRead() oObsIBIEHBI HECKOJBKO MEepeMEeHHBIX: k —
CYETYMK TPOYUTAHHBIX M COXpPaHEHHBIX B CO31aBaéMOM MAacCHBE
HEHYJIEBBIX yucels; dimAr — TeKylIuil pa3Mep MacCuBa, KOTOpPBIi
BHayaje paBeH 2; X — IepeMeHHas, KOTOpOU TPUCBAUBAETCS BBE-
IEHHBIE TTOJIb30BaTeNIeM YMCJIOBOE 3HAYEHME; TOW — CChIJIKA Ha OJl-
HOMEPHBIN 11€JIOUNCIICHHBII MacCUB, 3JIEMEHTaM KOTOPOTO TIpHCBa-
WBAIOTCSl BBOAMMBbIE YMCIOBbIC 3HAYEHMUSI.

BBon yucen 1 coxpaHeHre UX B MAaCCUBE, aiPECOBAHHOM CChLIKOM
TOW, BBITIOJIHSIETCSI B «0€CKOHEUHOM» LIMKJIE ¢ 3arosioBkoM while(true).
B ero tesne BcmomMoraTeJIbHbIN LIMKJI C TOCTYCJIOBUEM (TAKOU LMK Mbl
YK€ HEOJHOKPAaTHO MPUMEHSIIM B IporpamMmax) o0ecreumBaeT Kop-
PEKTHBIN BBOJ 3HaueHMs X. Ecim X mocie BBoJa OKa3bIBaeTCs paB-
HBIM HyJIIO, TO orneparop break; mpexpaillaeT BbINOJHEHUE «OECKO-
HEYHOro» Ivkia. s HeHyJeBOro 3HAYeHMS X JeTaeTcs TOIBITKA
npucBanBaHust row[k]=x. Ecimm k<dimAr, To npucBanBaHue BBLIIIOJI-
HsIeTCsl OJIaromoydyHO, 3HaueHMe K yBenuumBaeTcs Ha 1 u ciaemyer
nepexon K HOBOM MTepalldM LKA — YUTAETCsS HOBOE 3HAUYCHUE X.
Kaxk Tonbko k mocturaer 3HaueHus: dimAr (a BHayajie 3Ta BeJIMYMHA
paBHa 2), BbINOJHEHUE TOW[K]=X CTAaHOBUTCSI HEBO3MOXHBIM U BO3-
Hukaetr uckmodenme tmia IndexOutRangeException. Ympasienue
nepenaércs 3a mpeaesibl KOHTpoaupyeMmoro 6ioka, u onepatop k++;
He BbINoJHseTcs. [TocaaHHOe UCKIIOUeHUE TIepeXBaThIBAET COOTBET-
cTByIoIIMI emy catch-o6paboTurk. B ero Tene ynpanBaeTcsi 3HaUeHUE
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nepeMeHHoi dimAr ¥ IepeMeHHOI row IpHCBavBaeTCs CChUIKA Ha
HOBBI YBEJWYEHHBI BIBOE MACCUB, IMEPBbIE 3JIEMEHTbl KOTOPOTO
MOJy4yaloT 3HaueHUe yXe BBeAEHHbIC C KIaBUATyphl. [agee B aTOT
MAacCHUB 3aHOCUTCS 3HaUYE€HME X, U YBeJIMYMBaeTcs Ha 1 cCYETIMK oOpa-
OOTaHHBIX YMCEJI, UTO obecrneynBaeT omnepatop row|[k++]=x;. biok
try 1 COOTBETCTBYIOILIMI eMy 00paboTuuK catch 1earMkKoM pa3MmelleHbl
B KOHIIE TeJla IIMKJIA, TIO3TOMY CIIeAyeT Mepexod K ero OouepemHOM
UTepaLuu.

IIpu BbIXOAE M3 LMKJIA (KOrIa X MOJYYUT HYJIEBOE 3HAUECHUE)
ciaenyeT obpalleHue K metony varyArray(row, k). ITpu atom k pas-
HO peajlbHOMY KOJIMYECTBY 3HAUCHU I, MPUCBOESHHBIX MEPBBIM K 1€~
MEHTaM MAacCHBa, aJpeCOBAaHHOTO CChUIKON row. MopMupyemebrit
9TUM METOIIOM MAacCHUB OyIeT coAepXkaTb TOJbKO pealbHO BBEIEH-
Hbl€ I0JIb30BATEEM HEHYJeBble 4ucia. «JIMIIHUX» 2JEMEHTOB B
XBOCTe co3gaHHoro MetoaoM arrayRead() maccuBa He OyaeT. Cka-
3aHHOE ITOATBEPKIAIOT Pe3yJIbTaThl BBHITOJIHEHUS MeToga Main(),
rae oneparop foreach BHIBOIMT 3HAUYEHMST BCEX 2JIEMEHTOB CO3JaH-
HOTO MaccuBa.

16.5. UcknioyeHuns B apucpmeTmyecknx
Bblpa)XXeHUAX

ITpu BBIUKMCIIEHUSIX 3HAYSCHMI aprU(PMETUIECKHNX BBIPAKEHUIT BO3-
HUKAIOT 0COOBIE CUTYaIlMU, KOTOPBIEC O3 CIeIINaJbHOTO BMEIIATEhb-
CTBa IMporpamMMucTa o0pabaThiBaloOTCs 10 pa3HoMy. PaccMoTpum ciie-
IyIOUIUA (parMeHT Koja.

intx=111111, y=111111, z=0;

double a=x/0.0; //pe3ynbTar: "6ecKOHe4YHOCTb"
double b=x/0; //OLUNOKAa KOMMUASLNN

double c=x/z; //mckmo4yeHune DivideByZeroException
double d=x"y; //pe3ynbtart: -539247567

Kak oTMeueHO B KOMMEHTApHUIX, BCe TIPUBEIEHHBIC BHIPAKCHUS
MPUBOASAT K BOBHUKHOBEHHIO OCOOBIX cuTyaluii. B repBBIX TpEX Ci1y-
Yasx MpPOrpaMMUCT MO COOOLUEHUSM KOMITWISTOPA WIKU MO PE3YJib-
TaTaM BBITIOJTHEHUS TIPOTPAaMMBbI MOXKET SIBHO pacIio3HATh CUTYAIIUIO.
3HaueHueM mepeMeHHOU a=x/0.0 gBisIeTCS OECKOHEYHO OOJIbIIas
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BenmuuHa. B ciayyae b=x/0 KoMIUIsATOp BBIIAET COODIEHUE O TO-
MBITKE LIEJTOUYUCIIEHHOrO AeJeHMs Ha HYJIEBYI0 KOHCTaHTY. Boipaxe-
HUE C=X/Z He CMYyIIaeT KOMMIWJISITOP, HO MPUBOIMUT K IeHepaluuu
nckmovyeHns System.DivideByZeroException Ha aTare BEIIOJTHEHUS
nporpamMbl. B ciaydyae BbruMcieHMsT X*y MPOUCXOAUT LIEJIOYUCICH-
HOE MeperoIHeHNEe, HO HUKAKUX IPU3HAKOB 0CO00I CUTyalluu HeT.
IIpaBna, mepeMeHHOI d mpucBanBaeTCsI HEKOTOPOE OTPULIATEILHOE
3HAUYEHUE MOCJIe YMHOXEHUS IBYX IOJIOXKUTENbHBIX BeJTUUUH. B Ha-
1IEM IPOCTOM IIpUMeEpe 3TOT pe3yJbTaT MOXET CIYXXUTh CUTHAJIOM
00 oco0oit cutyauuu. OgHAKO B CIOXHBIX apu(PMEeTUUYECKUX BhIpa-
KEHUSIX LIEJIOUMCIICHHOE IePEIOJHEHUE MOXKET OCTaThCS He3aMe-
YEHHBIM, HO MPUBEAET K HEBEPHOMY pe3yJbTaTy.

1t oTcnexXuBaHUS TaKUX OLIMOO0K B apu(METUYECKUX BhIpaxKe-
HUSIX CJIeIyeT MCITONb30BaTh ciyxke0Hoe cioBo checked. DTo cioBo
WUTpaeT IBE POJM, OHO 00O3HAYAeT OIMepalMio U BBOAUT ClELMallb-
HBII OJIOK «HAOIIOAEHUS» 3a MEPEIOJHEHUSIMU TP BbIYMCICHUSIX
BbIPaXXECHUN:

checked (Bbipa>keHue)
checked {oneparopsi}

B nepBoM ciyyae oTciexXuBalOTCs BOSHUKHOBEHMUS MEeperoHe-
HUIi B 3aKJII0YEHHOM B CKOOKM BbIpaxkeHUM. Bo BTOpOM ciiyyae KOH-
TPOJIMPYIOTCS MEPENOoIHEHUSI BO BCexX ormeparopax Oysoka. B oboux
CIyYasix Mpy BOBHUKHOBEHUHU MEPETIOJTHEHUSI TEHEPUPYETCST UCKITIO-
yenue System.OverflowException.

Hamr mpuMep MOXHO IOIOJHHUTD OIepaTOpOM

double e= checked(x*y);

B sTOM ciyyae nepenosHeHue Py BIYUCIEHUU BbIPAXXEHUS X*y
He OymeT MTHOPUPOBAThCS, a NMPUBEIET K IeHepallMd Ha3BaHHOTO
uckioyeHus1. O0paboTKa TaKOTO UCKIIIOYEHUST MOXKET ObITh OpraHu-
30BaHa OOBIYHBIM 00pa3oM C MOMOIIbIO O10Ka try/catch.

PaccMoTpeHHBIN TpUMep MOXKET IMPUBECTU K IPYTUM pe3yibTa-
TaM, €CJIM OyAyT U3MEHEHBI OIIINN KOMITWISTOpA WJIM HACTPOUKM
HUCIOJHSIIoMIe cucTeMbl. YTOOBI MPU BHITIOJIHEHUHU MPOTrpaMMbl HU-
KOIZa He MOCHUTAIMCh UCKIIOUEHUS TEPEIOJHEHUS B apudpMeTu-
YecKHUX OIlepalusax, MOXHO HCIIOJb30BaTh CIY:KeOHOE CIIOBO
unchecked.
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16.6. N'eHepauuna nckNoYeHUn

006 06paboTKe MCKITIOUYEHUI, TTOCEUTAeMBIX METOIAMU OMOTMOTEY -
HBIX KJIACCOB, MBI YK€ TOBOPWJIA M HEOTHOKPATHO ITOJIb30BAJINCH.
YTtoOBI TIy0Xe pa3obpaThcsl B MeXaHM3Me TeHepalliy CKITIOYeHUI 1
HAY4IUThCS CO3[aBaTh M IOCHLUIATH MCKITIOUEHUS B JIIOOOI 3apaHee
MPeTyCMOTPEHHOM CUTYAlIM¥, BO3HUKIIIEH TIPY BBITTOJTHEHUN TIPOTpaM-
MBI, HY>KHO SICHO TIOHSITh 1 YCBOMTD, UTO UCKITIOUECHHS — 3TO OOBEKTHI
HEKOTOPBIX CITEMAIBHBIX KJIacCoB. Bce crucTeMHBIE KITacChl MCKITIO-
YeHWH SBIISIOTCS TTPOM3BOAHBEIMU OT Kitacca System.Exception. DroT
KJlacC MMeeT HeCKOJIBKO 3aMeyaTelIbHBIX CBOMCTB, IBa M3 KOTOPBIX
(Message u Source) Mbl yxe npumeHsiid. [Ipu co3maHuu 0ObEKTOB
KJIACCOB MCKITIOUCHWII HamboJiee BaXXHBIMM SBIISIIOTCS Message u
InnerException. O6a 3T cBOICTBa B 00s13aTEILHOM TTOPSIAKE MCIIONb-
3YIOTCSI BCeMU MCKIToueHnsIMU. O6a CBOICTBA MpeaHa3HAYeHBI TOJThb-
KO TS YTeHUS.

» Message — 5TO cBOICTBO Tuma String, 3HaYeHHE KOTOPOTO
MPECTaBIIIET COOO0M TEKCT COOOIICHMS O TIPUYNHE BOZHUKHOBEHMUS
HACKITIOUEeHUS.

» InnerException — mmeer Tunm Exception m mpencraBisieT co-
6011 HEeHYJIeBYIO CCBIIKY Ha TO UCKITIOUEHHE, KOTOPOE SABIISICTCS TIPH-
YUHOI BO3HUKHOBEHUS JAHHOTO NCKITIOYECHMS.

3HaYeHUS 3TUX CBOMCTB MOXHO 3aJaTh C ITOMOIIILIO ITapaMeTPOB
KOHCTPYKTOpa MpH CO3TaHNM 00beKTa Kitacca System.Exception. Ham
MOTYT OBITh MOJIE3HBI CIEIYIONINe KOHCTPYKTOPHI:

» Exception() — MHUIMAIU3UPYET YMATINBACMBIMH 3HAYCHUS -
MM JAaHHBIX HOBBIN 5K3eMIUTSp Kiacca Exception.

« Exception(String) — nvHULIMATU3UPYET HOBOE UCKIIIOUeHUE (HO-
BBIIT 00beKT). [lapaMeTp 3amaéT 3HaueHue cBolicTBa Message.

« Exception(String, Exception) — mapamerp Ttumna String orpe-
IeisieT 3HaYeHMe cBoiicTBa Message, a BTOpoil mapaMeTp MpeacTaB-
JIIeT cobO¥ CCHUIKY Ha BHYTpPeHHEE MCKITIOYeHUE, KOTOPOE SIBUJIOCH
MMPUYNHONM JAHHOTO NCKITIOUEHHS.

3HasT KOHCTPYKTOPBI, CO3IaTh OOBEKT-UCKITIOUECHNE, TTPUMEHSS
olepaIuio new, MbI yXXe cMoxkeM. OCTaJIoCch BEISCHUTH KaKUM o0pa-
30M MOCJIaTh MCKITIOUEHNE W KaK ONpPEeeIUTh YCIOBUE, TIPU BHITION -
HEHNU KOTOPOTO 3TO HYXXHO Aenath. OmpeneiieHNe YCIOBUS HE OT-
HOCHUTCS K MEXaHU3My 00OpabOTKM MCKITIOUEHW, a 3aBUCHUT OT TOM
KOHKPETHOM 3amauM, IUIS pelleHrs] KOTOPOi cO3MaéTcs mporpaMma.
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st reHepauyy (17151 IOCBUIKM ) MCKIIIOYEHUS U3 BBIOPAaHHOM TOY-
KM KOIIa TIPOTpaMMbl MCITOJIB3YETCS ONepaTop, UMEIOIINI OMHY M3
clIenyIOIUX ABYX (POopM:

throw BbipaXkeHune;
throw;

Omnepatop throw 6e3 BbIpaXkeHUs; MOXHO MCHOJIb30BaTh TOJIBKO
B catch-610Ke 7151 peTpaHCasanu (TIEPEChbUIKU) UCKItoueHus B catch-
0JIOK CJIEYIOLIEro YPOBHSI.

3HaueHreM BbIpaXeHUs, UCTIOJIb30BAaHHOTO B onepaTope throw,
JIOJIKHA OBITh CChLJIKA HA OOBEKT KJlacca UCKIIIoUeHuid. IMeHHO 3ToT
00BEKT MOChIIAeTCSl B KaueCcTBe UCKIoUeHUs1. Eciiu 3HaueHue Bbipa-
KeHUsd paBHO null, TO BMECTO HEro MoOChIIAETCI MUCKIOUYEHUE
System.NullReference Exception.

OnHoil 13 HauboJiee BaXKHBIX 3a/1ay, pelllaeMbIX C IPUMEHEHEM
WUCKJIIOUEHU, SIBISIETCS MTPOBEPKA KOPPEKTHOCTU TaHHBIX, MOIyYyae-
MbIX IPOTPaMMOM WX OTAEJbHBIM METONOM. MBI yXe ToKa3aau Ha
HECKOJbKUX MpUMeEpax Kak MCHOJb30BaTh MCKIIOYEHUS] aBTOMATH-
yecku opMupyeMble MPU YTEHUN AAHHBIX OT KJIaBUATYpHI.

B cienyroleit mporpaMme NpoIeMOHCTPUPYEM KaK poOrpaMMu-
poBaTb reHepauuio uckioueHui. ITycts TpedyeTcsl BBIUMCIUTD 3HA-
YEHUE DJIEKTPUUYECKON MOIIHOCTH, PACCEMBAEMOM Ha CONpPOTHUBIIC-
Huu B 100 OM 1pu BKIIOYEHUU €ro B CeTh ¢ HampsikeHueM 110 munm
127 vnm 220 BoabT. [Tonb3oBaTeb MOXET BBECTH TOJIBKO OAHO U3
yKa3aHHbIX 3HaUY€HMIA HampskeHus. O1mnbarbcsi MpU BBOIE MOXHO
TOJILKO aBa pa3a. Ilpu TpeTheil olmbOKe mporpaMma JI0JDKHA 3aBep-
LIUTh paboTy 0e3 BHIYMCICHUSI MOIIHOCTH.

OumunbKy BBOJIA B JAHHOM CJIy4ae MOTYT OBITh IBYX BUAOB — JIeK-
CUYECKUE 1 ceMaHThueckue. Jlekcuueckas ommbka — 3TO HeBepHas
3alKch BELIECTBEHHOIO YMcia MpU ero Habope Ha kiaBuatype. Ce-
MaHTHUYECKas OLIMOKAa — OTJIMYME BBEAEHHOIO Yuclia OT TPEX OOITy-
CTUMBIX ycJIoBUeM 3agauu 3HaveHuit (110, 127, 220). dus npeobpa-
30BaHMsI BBEIEHHON C KJaBUATyphbl MOCIEN0BATEIbHOCTU CUMBOJIOB
B 4UMCJIOBOEe 3HaueHue npuMeHuM Meton TryParse(). Torma mocnaatb
HUCKJIIOUEHHE TIPU JIEKCUUECKOM OLIMOKE MOXHO C TTOMOLIbBIO Cleay-
IOIIMX ONEPaTOPOB:

string input = Console.ReadLine();
if (!double.TryParse(input, out U))
throw new Exception("Ownbka B ¢popmare [aHHbIx!");
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B mannom ¢pparmenTe U — umsa nniepemeHHo# Tuma double, koTo-
pas OyImeT MpeAcTaBlIATh B MporpaMMe BBeAEHHOE ITOJIb30BaTelieM
3HAUYCHUE HATIPSIKEHMUS.

Ja reHepalliy MCKITIOUEHUS MPY CEMaHTUYECKOM OLIMOKM WC-
MTOJTb3yeM TaKOM KOJI:

if(U!=110 & U != 127 & U I= 220)
throw new Exception(input+” — Hegonyctumoe 3Ha4yeHune!”);

Bce npuBenéHHbIe oniepaTopbl pa3MecTUM B try-0J10Ke, Beiien 3a
KOTOpPbIM MOMECTUM 0O0paboTuMK McKoueHui (catch-6s0k), roe
OyzmeM MOICYMTHIBATh MX KOJIMYECTBO. Bcio KoHCTpyKIiuio try/catch
MOMECTUM B IIUMKJ. TeM, KTo 3a0bl1 pa3aest GU3MKHU, MOCBIIIEHHbI
9JIEKTPUYECTBY, HAIIOMHMM, YTO MOIIIHOCTb, MOTPeOIsieMast CONpo-
TUBJeHHEM R TMpu ero BKIOYUEHUHU B CEThb ¢ HampsbkeHueMm U, Bbl-
yucasgerca no gopmyne U2/R. TIporpaMMa B LIEJIOM MOXET OBITh
TaKou:

// 16_05.cs — ncknovyeHns s npoBepKu BBOANMbIX OaHHbIX
using System;
class Program {
static void Main() {
double U, R=100;
int counter = 0; // C4eT4YUK UCKIIOYEeHNIi
while (true) {
Console.Write("Beegute Hanpshkeune (110, 127, 220): ");
try
{
string input = Console.ReadLine();
if (!double.TryParse(input, out U))
throw new Exception("Owmn6bka B popmate gaHHbIx!");
if(U!= 110 & U != 127 & U I= 220)
throw new Exception(input+" - HegonycTumoe 3Ha4eHue!");
}
catch (Exception ex)
{
Console.WriteLine(ex.Message);
if (counter++ >= 2)
{ Console.WriteLine("Tpmwxabi ownbaucs!”); return; }
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continue;
}
break;
} // end of while
Console.WriteLine("MoTpe6naemas mowHocTb: {0,5:f}",
U*U/R);

PG3YJ'[I)TaT BBITTOJTHCHUA ITPOrpaMMbl:

* TlepBBlii ceaHC:

BBegure Hanpsbxenne (110, 127, 220): 120<ENTER>

120 — HegonycTumoe 3Ha4eHue!

BBegure Hanpsbxenne (110, 127, 220): 110f<ENTER>
Owunbka B popmare gaHHbIx!

BeBegure HanpsxeHune (110, 127, 220): asd<ENTER>

Owunbka B popmare gaHHbIx!

Tpunxasl owmnbnancs!

* Bropoit ceaHc:

BBegure Hanpsbxenne (110, 127, 220): 127<ENTER>
Morpeb6nsemasa mowHocTe: 161,29

Kaxk pearupoBaTb Ha OCOObIE€ CUTYyallUU B TeJIe METOIA, PACCMOT-
pUM Ha mpuMepe (GYHKINUM, BBHYUCIAIONIEH CKAISIpHOE ITPOU3BE-
JeHWe IBYX BEKTOPOB MHOTOMEPHOTO ITPOCTPAHCTBA. BeKTOpPHI
OymeM mepemaBaTh METOAY C IIOMOIIBIO ABYX ITapaMeTPOB-CCHUIOK Ha
MaCCHBBL.

ITpu obpallleHuu K METOAY MOTYT OBbITh MO OLIIMOKE MCITOIb30Ba-
Hbl apIYMEHTbI, IPEACTABISIIONIME MACCUBBI C Pa3HBIM KOJIUYECTBOM
aJeMeHTOB. [IpenycMOTpuM 3allUTy OT TaKOW OIIMOKM, IMOchLiast
WCKJIIOYEHME B clydyae HEpaBEHCTBAa pa3MepOB MacCUBOB-apryMeH-
ToB. Toraa mepBble CTPOKM KOJa METOIAa MOTYT ObITh TAKUMMU:

static double scalar(double[ ]x, double[ ]y)
{ if(x.Length!=y.Length)
throw new Exception("HeBepHbie pa3mepbl BeKTopoB!”);
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O0paboTKy UCKIIOUYEHU, (POPMUPYEMBIX METOIOM MpPU OLINOKE
B €T0 apryMeHTax, OOBbIYHO BBITIOJHSIIOT B KOJIE, U3 KOTOPOTO BBIMOJI-
HeHo obOpaiueHue K Mmetony. (Tam, rme 3agaHbl KOHKPETHBIE apry-
MeHThl.) B cienyouieil nmporpaMmme obGpalleHusi K mMerony scalar()
pasMelleHbl B try-670ke. IlepBoe obOpallleHUe KOPPEKTHO, BO BTO-
pOM JoMyllieHa OLIMOKa — pa3Mepbl MAaCCMBOB-apryMEeHTOB HE CO-
BragamT. TeKCT mMporpaMMbl:

// 16_06.cs — uckioyeHns B Tese meroga
using System;
class Program {
static double scalar(double[ ] x, double[ ] y) {
if (x.Length != y.Length)
throw new Exception("HeBepHbie pazmepbl BeKTOpoB!”);
double result = 0;
for (inti = 0; i < x.Length; i++)
result += x[i] * y[i];
return Math.Sqrt(result);
}
static void Main( )
{
try {
Console.WriteLine("scalar1="+
scalar(new double[ ] {1,2,3,4}, new double[ ] {1,2,3,4}));
Console.WriteLine("scalar2="+
scalar(new double[ ] {1,2,3,4}, new double[ ] {1,2,3}));
}
catch (Exception ex){
Console.WriteLine(ex.Message);

}

PesynbTar BBITTOTHEHUS ITPOTPaMMBbI:

scalar1=5,47722557505166
HeBepHbie pa3amepbl BeKTOPOB!
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16.7. Nonb3oBaTenbCcKue Knacchbl
UCKNIOYEeHUN

B mpenpimyinux mporpamMmax Ipy TeHepalny NCKIIOUESHU OBLT
HCIob30BaH cucteMHbIid T Exception. Kpome Hero B cpene .NET
MMeeTCs O0JIBLIOE KOJTMIECTBO CITEIMATN3UPOBAHHBIX KIIaCCOB UCKITIO-
yeHMil. YacTo 3TUX CUCTEMHBIX UCKITIOYEHUI BITOJIHE JOCTATOUHO ISt
peakuuny Ha T€ COOBITHS, KOTOPhIE MOTYT IIPOM30MTU B Ballleil Ipo-
rpamMme. OTHAKO MPOTrPaMMUCT-TI0Ib30BATENb MOXET OIpPeeIsSITh COO-
CTBEHHbIE KJIacChl UCKIIOUEeHUA. UX MOXHO co3naBath OO Ha Oaze
kiacca Exception, 1100 KMCIOJIB3ysl B KauecTBe 0a30BBLIX OoJjiee CIie-
LIMATM3UPOBAHHbIE CUCTEMHbIEC KJIACChl UCKITIOYEHUIA.

B cranmapTHoii OMOIMOTEKe OMpeAceHbl ABa Kjlacca UCKIoUe-
HUM, KaXIbli U3 KOTOPBIX SIBJISIETCS MPSIMBIM HACJIEIHUKOM Kjlacca
System.Exception. Kiacc System.SystemException cooTBeTcTBYeT
UCKITIOYEHHUSM, TTOPOXIAEMBIM Cpenoii, B KOTOPOM BBITIOJIHSIETCS
npuknagHas mporpamma. Knacc System.ApplicationException nipen-
Ha3HavYeH IJII CO3MaHUS OOBEKTOB-MCKIIIOUEHHUI, OTHOCSIINUXCI K
BBITOJIHEHUIO MPUKJIaIHbIX TporpamMM. Co3naBasi COOCTBEHHbIE KJlac-
CBl UCKJIIOUEHMI, cTaHAapT si3bika C# pekoMeHAyeT AeaaTh UX Ha-
caegHUKaMu Kiacca System.ApplicationException, a He Kiacca
System.Exception.

Omnpenensiss cOOCTBEHHBIN KJIAacC MCKIIOYEHUM, peKOMEHIYeTCs
00BSIBUTH B 9TOM KJlacce TpM KOHCTPYKTOpa: KOHCTPYKTOp yMoJ4a-
HUsI, KOHCTPYKTOp C IMapamMeTpamMu THUIla string M KOHCTPYKTOp C
napametrpamu string u Exception. B kaxxaoMm 13 3THMX KOHCTPYKTO-
POB HYXXHO BBI3BaTb KOHCTPYKTOPHI 0a30BOTO Kiiacca. B KOHCTPYK-
TOpEe YMOJYAaHUS TIpU OOpalieHUH K 0a30BOMY KOHCTPYKTOPY €My
nepeaaéTcst TEKCT COOOIICHNSI, YHUKATbHOTO JUISI COOCTBEHHOTO KJ1ac-
ca MCKJIIoUueHui. B KoHCTpyKTOpe ¢ mapamMeTpoM Turia string 6a3o-
BOMY KOHCTPYKTOPY Iepenaercs coobieHre oo omubke. B Tpetbem
KOHCTPYKTOpE 0a30BOMY KOHCTPYKTOPY IlepeaacTcss COODIeHNEe 00
OLIMOKE U O0BEKT BHYTPEHHETO UCKIIIOUEHMUSI.

KOHmpOﬂbele 80ripochbI

1. Yro Takoe uckmouyeHue?

2. B 4éM pa3nuyust CMHXPOHHBIX M ACUHXPOHHBIX CUTYaLIWii?

3. 15t 00paboOTKM KaKUX CUTYaLIMiA MPUMEHSIETCSI MEXaHU3M MC-
KJIIoYeHni?



340 FnaBsa 16

4. HazoBuTe Kj1acChl CUCTEMHBIX UCKIIIOYEHUA.

5. O06bsicHUTe Ha3HAaYUeHue try-0ji0Ka U NpuBeaAUTe ero hopMarhbl.

6. INepeunciure hopMaThl 0GPaGOTYNKOB (JIOBYIEK) UCKITIOYEHUIA.

7. Korma BBITIOJIHSIETCST 010K 3aBepIlleHMsT 00pabOTKU UCKIII0YE-
HUi?

8. Kakumu cpeacTBaMu MOTyT oOpabaThIBaThCsl OLIMOKU BpeMe-
HU UCIIOJTHEHUS TIPOTpaMM

9. B yueM oTiIMuMe UCKIIIOUEHUST OT TIpepbIBaHUS?

10. KakumMu cpeacTBaMy HOAAEPXKUBAETCS IepeXBaT UCKIIOUEHUI?

11. YTo mpoucxoauT B Cliydae, €CJIM UCKIIOUCHNE He IIepexXBauYeHO?

12. Kakumu cpenctBaMu MOTYT 0OpabaThIBAaThCs OLIMOKU Bpe-
MEHU HCTIOJIHEHUS TIporpamMm?

13. Kakum obpa3oM MOXHO mepexBaThIBaTh BCE MCKIIOUYEHUS?

14. Kakum o0pa3oM MOXHO IEpeXBaTUTh KOHKPETHOE MCKIIIO-
yeHue?

15. TTouemy BO3HHKAET HEOOXOOMMOCTh B I€HEPUPOBAHUM HC-
KJIIOUEeHUIA caMOoil TIporpaMmori?

16. MOXeT M MCKITIOYEHNE TEHEPUPOBATHCS MTOBTOPHO, IOCTE
TOTO, KaK OHO OBbLIO mepexBayeHo?

17. Kakum oOpa3om oToOpazkaeTcsi TpacCCUpOBKa COOBITUI, IIpe/-
IIIECTBOBABIIMX BO3HMKHOBEHUIO UCKITIOUCHUS?

18. B xakoMm ciiyyae 0O0pabOTKa MCKIIOUEHUSI MOXET IPEKPaTUTh
BBITIOJIHEHHE TTPOTPAMMBI?

19. HazoBute cBoiicTBa Kiacca System.Exception, KoTopbie mo-
JIE3HbI IpU 00paOOTKE UCKITIOUSHUI.

20. Kak npuMeHsITh UCKIIOUEHUS IS YIIpaBISHUS IIPOrpaMMONi?

21. O0BsIcHUTE Ha3HAYeHUEe U Bo3MoXHocTH ornepaunu checked.

22. Ilepeunciaute KOHCTPYKTOpPHI Kiacca Exception.

23. O0bsIcHUTE IpaBWiIa IIpUMEHEHMs IBYX (OpM olepaTopa
throw.
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AOENErATbl U COBbITUA

17.1. CuHTakcuc generaTtoB

HanomHuMm, 4yTo B KauecTBe TUIIOB B si3blke C# BBICTYIAIOT: KJacc,
CTPYKTYypa, NepeuyrcieHue, uutepdeiic u aenerat. PaccmoTpum ae-
JleraThbl, Ha3HaUYEHUE KOTOPBIX — IPEACTaBIATh B IPOrpaMMe MeTO-
bl (bynkiun). Hdeneratel ucnonb3yiorcsd B .NET mexaHuzmoM o00-
pabOTKM COOBITUIA.

Crannmapt sa3bika C# BblAeAsIeT TpU 3Tana NMPUMEHEHUs esera-
TOB: oImpenesicHue (0ObsSBIeHME) Aejierara Kak TWIlA, CO3JaHME 3K-
3eMIUIsIpa Aejerata (MHCTaHLMpPOBaHUE), oOpallieHUe K 3K3eMILIIPY
nenerata (BbI3oB aenerata). OOpaTuTe BHUMAHUE, YTO OMpeAcsieHue
JieieraTa He CO31aeT ero 3K3eMIUISIP, a TOJIbKO BBOAUT TUI, HA OCHOBE
KOTOPOTO BITOCIEACTBUM MOTYT OBITh CO3IAaHBI K3eMILISIPHI [iejieraTa.

B nurepatype (cM., HarpuMmep, [8]) oTMedaeTcs1 CBSI3aHHAas C JIe-
JieraTaMy TepMUHOJIOTHYecKas pobeMa. Ecim ThroM sBisieTcs Kiace,
TO 9K3EMILISP STOTr0O TUIA HAa3bIBAIOT 0OBEKTOM. JlJIs JesieraToB U TUI
M €T0 DK3eMIUISIP 3a4acTyI0 HAa3bIBAlOT OMHUM TepMUHOM. YTOOHI 13-
6exaTh HEOMHO3HAYHOTO UCTOJIKOBAHMUSI, HY>KHO YIMTHIBATbH KOHTEKCT,
B KOTOPOM TE€PMUH «ejieraT» UCMoJb30BaH. [1pu 3aTpyaHEHMSIX TTO-
cTapaeMcs UCIIONIb30BaTh TEPMUH TUII-AEJIETaT AJ1sT 0003HAYEHUS TUTIA,
a 9K3EeMILISIpP 3TOT0 TUTa OyaeM Ha3bIBaTh SK3eMIUISIpoM aejierara. I1o
HalleMy MHEHUIO HEeylayHO Ha3blBaTh SK3EMILIIp JAejierara oO0bek-
ToM. OOBEKT B MIPOTPAMMUPOBAHUY 10 YCTAHOBUBIIEICS TpagvIIN
MPUHATO HAAEIATh YIACTKOM IaMsITH, YTO HE CBOMCTBEHHO 3K3EMII-
JIApy Aenerara. Y aesneraTa HUKOIAA HET YJIEHOB, Ja HET U TeJsa, orpa-
HUYEHHOTO (PUTYPHBIMU CKOOKAMMU.

ITono6HO TOMy, Kak TUIT KOHKPETHOIO MaccuBa, Harpumep, long| |,
co37a€Tcsl Ha OCHOBe 0a30BOro Kjacca Array, KaXKIblil JejieraT-TUI
SIBJISIETCSI HACJIEITHMKOM CUCTEMHOTO Kiiacca System.Delegate. Ot 3Toro
0a30BOro Kjacca KaXAblil Aeferar-TUI HacjeayeT KOHCTPYKTOp U
HEKOTOPbIE YJICHBI, O KOTOPBIX YyTh MO3XKE.

CuHtakcuc onpeneiaeHus (0ObsIBICHMSI) aejieraTa-TUIIa:

MOAMCPMKaTOpropt delegate Tun_pesynbrara
uMs_pgenerara_rtuna (cneungukaunsi_napamMmeTposB);
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Heo0s3aTenpHble MOAMGUKATOPLI OOBSBICHUS Aejierara: new,
public, protected, internal, private.

delegate — cinyxxeOHOe CIOBO, BBOJSIIEE TUII Aejerara.

mun_pe3yabmama — 0OO3HAUEHUE TUIIA 3HAUYEHMI, BO3Bpallae-
MBIX METOJIaMHU, KOTOpPhIe OyIEeT IpeaCTaBiIsATh Aejerar.

ums_oeneeama_muna — BEIOPAHHBIN ITPOrPaMMUCTOM UASCHTUDU -
KaTop 1Jisi 0003HAaUeHUsSI KOHKPETHOIO TUIA JIeJIeTaToOB.

cneyugukayus_napamempos — CIIMCOK cneun@uKaunii mapamer-
POB TeX METOMOB, KOTOPKIC OyIeT MpeacTaBisTh IeJIerar.

JleneraT-TUII MOXeET OBITh OOBSIBIIEH KaK JIOKAJBHBIN TUIT KJIacca
WIN CTPYKTYPbI IMOO KaK JAeKJapalusl BEpXHEro ypoBHS B eAUHULIE
KoMIuasiiuy. Moaudukatop new MpuMEeHUM TOJBKO ISl Jejera-
TOB, JIOKQJIM30BAaHHKIX B KJIACCE UM CTPYKTYpE.

IIpumephl onpeaeaeHUl 1e1eraToB-TUIIOB:

public delegate int[ ] Row(int num);
public delegate void Print(int [ ] ar);

DTH 1Ba ompeneeHUs BBOISIT JABa pa3HBIX TUIIA AejieraToB. Tum
¢ uMeHeM Row u tun ¢ umeHeMm Print. Dx3emmisap nenerata Row
MOXET MPEeACTaBISITh METON C LEJIOYUCICHHBIM MapaMeTpoM, BO3-
BpalllaloIIMil CChUIKY Ha OMHOMEPHBIN 1I€JOYMCICHHBI MAacCHB.
O0bekT aenerata Print MoxeT mpeacTaBisiTh METOMI, IIapaMeTp KOTO-
pOro — CChUIKA Ha LIEJIOYMCIICHHBIN MaccuB. MeTom, IpencTaBisie-
MbII 00BEKTOM jesierata Print, He MoOXeT BO3BpallaTb HUKAaKOTO
3HaYEHUS.

Tak Kak fenerar 3TO THUII CCBIJIOK, TO, ONPEICSINB deIeTaT, MOX-
HO TIPUMEHSITH €T0 VISl CO3MaHUS ITepeMeHHBIX-CChUTOK. CHHTaKCHC
OIpeeeHUs] CChUIOK TPAAUIIMOHEH:

ums_pgenerata WUMs_CCbIIKU;
Wcnonb3ys BBeIeHHbIE AejIeraThl, MOXKXHO TaK OIPeNe]IUTh CChLUIKM:

Row delRow; // Ccbuika ¢ Tunom generata Row
Print delPrint; // Ccbinka ¢ Tunom generara Print

ITocne takoro ompenenenus ccbliku delRow, delPrint mMeror
HeornpeneaeHHble 3HaueHus (null). C KaXmoil U3 3TUX CCHIJIOK MOX-
HO CBSI3aTh 3K3eMILISIP COOTBETCTBYIONIEIO TUIA IEJIEraToB. DK3eM-
IUISIp JejieraTta Co37aeTcsl KOHCTPYKTOPOM JeJierata, odpalleHue K
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KOTOPOMY BBITIOJIHSAETCS U3 BhIpaxkKeHUs ¢ onepauueir new. [1pu 06-
pallleHNH K KOHCTPYKTOPY B KayecTBE apryMeHTa HeOOXOAMMO KC-
MOJIB30BATh MM METO/A C TeM XK€ TUIIOM BO3BpaIllaeMOTO 3HAUCHUS
¥ C TOU Xe crenuduKaIreil mapaMeTpoB, KOTOpPbIe YKa3aHbI B OII-
pefeieHnH Jejierata. DTOT METOH B JalbHEHIeEM OymeT JOCTyIeH
JUUIST BBI30BA Yepe3 CChIJIKY Ha 3K3eMILISp Iejierara.

O6paTuTe BHUMaHKE, YTO B OOBSIBICHUH JIejleraTa-THUIIa HeT He-
00XOIMMOCTH (Ia M HeTIe) ONpelesaTh ero KOHCTpyKTop. Koncm-
PYKmop 6 onpededenue Oeiezama KOMRUASMOP écmpaueaem aémo-
mamuuecku. [1pu oOpallleHNN K KOHCTPYKTOPY B Ka4ecTBe apryMeHTa
MOXHO HCIIOJIH30BaTh:

e MeTOq Kitacca (MMsI MeToda, YTOUHEHHOe MMEHEeM KJjlacca);

* MeTon 00BbeKTa (MMs MEeTOHa, YTOUHEHHOE MMEHEM O00BeKTa);

e CCBUIKY Ha yXe CYIIECTBYIOIINIA B ITPOTpaMMe SK3EMIUISp Je-
JleraTa.

DK3eMIUIAp JelleraTa MOXeT IPEICTaBISITh KaK METOH Kjacca,
TakK M MeTox 00bekTa. OgHAKO B 00OMX CITydassX METOI JTOJDKEH CO-
OTBETCTBOBAThH IO TUITY BO3BpalllaeéMOro 3HAYEHUS WM IO CITeIUpH-
KaIli{ TTapaMeTpOB OOBSIBIICHUIO JejieraTa.

Kak yXe ynmoMstHyTO, ompenejicHre THIIA IeJIeraTOB MOXKET pa3-
MEIIaThCSA B IPOCTPAHCTBE MMEH HAPSIOY C IPYTUMU OOBSIBICHUSIMU
KJIACCOB M CTPYKTYp. B 3TOM ciyyae roBOpSIT O BHEIIHEM pa3Mellle-
HUM ompeaelieHus aenerata. Kpome Toro, ompeneieHUsT IejeraToB
MOTYT BXOIWUTh B OOBSBICHUS KJIACCOB M CTPYKTYp. B 3TOM citydae
WIMEeT MECTO JIOKAIM3alls Jejerara.

IMpuBeneM mpuMep MUCIIOTB30BaHUS BBEICHHBIX BEIIIE IEJIeraTOB
¥ COOTBETCTBYIOLIMX CCHUIOK. B ciemyrorieit mporpaMme HeT HUKa-
KOW 3allIUTHI OT HeBePHBIX TaHHBIX. Hampumep, Helb3sT TOMyCKaTh,
YTOOBI apTYMEHT MeToja series() oKa3aicsl OTPUIIATEILHEBIM.

// 17_01.cs — [eneratbl. x BHewHee onpexaesieHue ...
using System;

public delegate int[ ] Row(int num); // aenerat-Tun
public delegate void Print(int[ ] ar); // Aenerar-tun
public class Example {

// MeTon Bo3Bpawjaet maccuB ungp Lesioro yucaa:
static public int[ ] series(int num)

{

int arLen
int[ ] res

(int)Math.Log10(num) + 1;
new intf[arLen];
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for (inti = arLen - 1; i >= 0; i—)
{
res[i] = num % 10;
num /= 10;
}
return res;
}
// MeTon BbIBOANT Ha 3KpaH 3Ha4Y€HUs1 3JIeMEeHTOB MacCcuBa.
static public void display(int[] ar)
{
for (inti = 0; i < ar.Length; i++)
Console.Write("{0}\t", ar[i]);
Console.WriteLine();
}
} //End of Example
class Program
{
static void Main()
{
Row delRow; // Ccbinika Ha generart
Print delPrint; // Ccbinka Ha generart
delRow = new Row(Example.series); // 9k3emnnsp generara
delPrint = new Print(Example.display); // 9k3emnnap generara
int[ ] myAr = delRow(13579); // Bbi3oB MeToga 4Yepes3 generata
delPrint(myAr); // Bbi30oB meTo[a 4yepe3 generarta
int[ ] newAr = { 11, 22, 33, 44, 55, 66 };
delPrint(newAr); // Bbi30B meToga 4Yepe3 generarta
Example.display(myAr); // SIBHoe obOpaLwjeHne Kk metToay

B omHOM mpocTpaHCTBe MMEH OOBSBICHBI JBa JAejieraTa-TUIIA,
knacc Program ¢ merogom Main( ) u kiacc Example ¢ nByms1 ctaTu-
yeckuMu Metonamu. Meton int[ | series(int num) MoxXeT ObITh MIpea-
CTaBJIeH 3K3eMILIsipoM aejierata Row, a meton veid display(int[ | ar)
COOTBeTCTBYET aeneraty Print. B ¢pyHkimu Main() onpeaeneHbl CChLI-
ku delRow u delPrint, KoTopbie 3aTeM «HACTpauMBaIOTCS» Ha DK3eM-
TUTSIpBI AeneratoB Row m Print. Tlpm co3maHnm 5K3eMITISIPOB Iese-
raToB B KadeCTBe apTYMEHTOB KOHCTPYKTOPOB MCITOJb30BaHBI
YTOYHEHHBIE MMEHa CcTaTudecKuX MeTomoB Example.series u
Example.display. Teneppr ccopiika delRow mpeacrtaBisgeT MeTon
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Example.series( ), a ccbuika delPrint — meron Example.display().
Camoe BaxXHOE TO, YTO K Ha3BaHHBIM METOIAM MOXHO 00OpaIlaTbCs
yepe3 COOTBETCTBYIOIIME WM CCBUIKM Ha 3K3eMIUISIPHI JeIeTaToB.
HMMeHHO 3TO IeMOHCTPUPYIOT CIEAYIOIINEe HIXKE OIMepaTophl Ipo-
TpaMMEL.

Pe3ynbrar BHITTOTHEHUS POrPaMMBL:

1 3 5 7 9
11 22 33 44 55 66
1 3 5 7 9

O6paTuTe BHUMAaHUE, UTO TTOCIIEAHSS CTPOKA pe3yIbTaTOB IOy~
yeHa 3a CYeT sSIBHOTo (MUHYsl Jejeratr) oOpalleHUs K METOIy
Example.display().

IIpuBeneHHbIE CBeACHUST O AejeraTtax M pa3oOpaHHBIA MpUMeEp
HE WITIOCTPUPYIOT OCOOBIX JOCTOMHCTB JEJeraToB U HEOOXOIUMOC-
TU MX IPUCYTCTBUS B sI3bIKe. MBI 1axke He OOBSICHUIU, KAKUE YIEHBI
MPUCYTCTBYIOT B KaXXJ0M Jejerare.

Kaxmoe ompenelieHue nejerara-Tuma BBOAUT HOBBINA THIT CCHI-
JIOK, TIPOM3BOMHBIN, KaK MBI YK€ YIIOMMHAIN, OT EANHOTO0 6Ga30BOTO
kiacca System.Delegate. OT 3Toro 6a30Boro kjacca Kaxablil gejie-
raT-TUIT HACJIeoyeT KOHCTPYKTOP U PSI IMOJE3HBIX METOIOB M CBOMCTB.
Cpeny HUX OTMETUM:

public MethodInfo Method {get:} — cBOIiCTBO, IpeaCTaBISIOICEe
3aroj0OBOK METOJa, Ha KOTOPbIA B TEKYIIM MOMEHT «HACTPOECH»
9K3EMILISIP Jeierara.

public object Target {get:}— cBOIiCTBO, IO3BOJIsIIOlIEE OMpeac-
JIUTh KAaKOMY KJIAacCy MPUHAIJIEXKUT TOT OOBEKT, METOJ KOTOPOTO
MpeacTaBIsieT dK3eMILISIp Aesierata. Eciy 3HaueHuWe 3TOro cBOMCTBa
ectb null, To aK3eMIUISIp Aesierata B 3TOT MOMEHT MPEJCTaB/sIeT CTa-
TUYECKUI METOJI KJlacca.

Jo6aBuM B IIPpUBEACHHYIO BHIIIIE IIPOrpaMMy OIlepaTOpPHL:

Console.WriteLine("delRow is equals {0}.",delRow.Method);
Console.WriteLine("delPrint is equals {0}.", delPrint. Method);

Pe3ynbraTr BBITTOTHEHUS 3TUX OTEPaTOPOB:

delRow is equals Int32[ ] series(Int32).
delPrint is equals Void display(Int32[ ]).
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OOpaTtuTe BHUMaHME, YTO BMECTO TUIIA int yKa3aHO €ro CUCTEM-
Hoe obo3HaueHue Int32, a BmecTo void — Void.

DK3eMIIApbl Je/eraToB MpPeACTaBISIOT CTaTUYECKUE METOJbI,
noatomy BeiBoAUTH 3HaueHUs1 delRow.Target u delPrint. Target B Ha-
1IeM TIpUMEpEe HET CMbICIa — OHM paBHbI null, U Mpu BBIBOJAE 3TO
3HAYCHUE 3aMEHSIETCS IYCTOM CTPOKOM.

17.2. MaccuBbl generaToB

JenmeraTsl, TOYHEE CCBUIKM Ha 3K3eMIUISPHI IeIeTaTOB, MOXHO
00BEeIMHATh B MacCUBBI. Takass BO3MOXHOCTD ITO3BOJISIET TIPOTpaM-
MMUCTY 3aJlaBaTh HAOOPHI HeMCTBHIT, KOTOPHIE 3aTeM OYIyT aBTOMATH -
YeCKH BBITIOJTHEHBI B YKa3aHHOM MOCIeA0BATEIbHOCTH.

B kayecTBe TIprMepa pacCMOTPHUM MOJIENb TTlepeMellieHusT poboTa
10 TUIOCKOU MOBepXHOCTH. [1ycTh poOOT yMeeT BBIIONHSITH YEThIpe
KOMaHIBI (BIlepen, Has3al, HamlpaBo, HaJleBO), Kaxkmas M3 KOTOPBIX
M3MEHsET ero MoJIOKeHNe Ha ogrH mar. CucteMa yrIpaBiIeHHS PO-
60TOM HOKHA (GOPMHUPOBATH MOCIEIOBATEIFHOCTh KOMAHII, KOTO-
phle pOoOOT BBHITIONHSIET aBTOMATU4YeCKU. [1ocie BEITTOTHEHUS IOy~
YeHHOU IOCIIeAOBAaTeILHOCTH KOMaHA poOOT JOJIKEH COOOIIUTH O
JTOCTUTHYTOM MECTOTOIOXeHNN. KOHKPETHYIO TTOCIeI0BaTeIbHOCTD
MOXHO (hOPMUPOBATh B BUIE MAacCUBa CCHIJIOK Ha 3K3eMILISIPBI Jc-
nerata. Ilepebop 3JIeMEHTOB MacCHBa ITO3BOJIMUT BBITIOJIHUTH BCIO
LIETTIOYKY KOMaH]I.

Tak Kak Halllei LEeJTbIO SBIISIETCS TOJIBKO MJLTIOCTPAIIAS BO3MOXK-
HOCTEI MAaCCHBOB JEJIEraToB, TO MAKCUMAJTEHO YITPOCTHM 3amavy. Or-
pemeanuM Kitacc po6otoB Robot ¢ 4eTHIppMS yKe Ha3BaHHBIMM METO-
JaMu (KOMaHIaMM) YIIpaBIIEHHUST M METOIOM JUTSI BBIIaYW MH(MOPMALIVN
0 MECTOIOJIOXeHN poboTta. BHe Kitacca poOOTOB onpeaes M THTI -
JleratoB Steps, MpeaHa3HAYEHHBIX IJIST TIPEICTaBICHUS METONOB YII-
paBieHUs podoToM. B maBHOIT IporpamMme co3mamnM OOBEKT Kiracca
pPOOOTOB ¥ MMEHYIOIIIYIO €T0 CCHUIKY rob. MaccuB neseraToB trace 0y-
nIeM (popMHpOBaTh, TIPUCBAMBAsT €TO JIEMEHTaM CChIIIKM Ha 0e3bIMSIH-
HbIe 5K3eMILTAPHI JeJIeraTa, afpecylolie pa3Hble METOIBI CO3MaHHOTO
00BeKTa Kjtacca poOOTOB. DTOT MAaCCUB OyIeT MMUTHUPOBATh ITOCIIEI0-
BaTeJIbHOCTh KOMAHJI, YITPABJISIONINX IepeMellleHeM KOHKPETHOTO
obbekTa-podora. ITocire popMupoBaHusI MaccuBa IiepedepeM ero dJie-
MEHTHI B LIUKJIE U C UX TIOMOILLIBIO TTOCIeI0BaTEIbHO BHI30OBEM BCE 3all-
JIAaHNPOBaHHBIE METOBI, YIIPABIISIONINE ITepeMelllcHIeM poboTa.
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// 17_02.cs — maccuB generaroB
using System;
class Robot // knacc ana npeacTaBseHns pobora
{
int x, y; // nonoxexHmne pobota Ha NMNJIOCKOCTHN
public void right() { x++; } // HanpaBo
public void left() { x—; } // HaneBo
public void forward() { y++; } // Bnepen
public void backward() { y—; } // Ha3an
public void position( ) // COOOLYNTb KOOPANHATHI
{ Console.WriteLine("The Robot position: x={0}, y={1}", x, y); }
}
delegate void Steps( ); // Aenerar-tun
class Program {
static void Main( ) {
Robot rob = new Robot(); // KOHKpeTHblii pob6oT
Steps[] trace = { new Steps(rob.backward),
new Steps(rob.backward), new Steps(rob.left)};
for (int i = 0; i < trace.Length; i++)
{
Console.WriteLine("Method={0}, Target={1}",
trace[i].Method, traceli].Target);
traceli]();
}
rob.position(); // COOBLYNTBD KOOPANHATbI
}
}

B nukie mepe6Gopa 371eMEeHTOB MacCHBa CCHUIOK Ha SK3eMIUISIPhI
nejerara (trace) TIOMellleH BBIBOJ Ha KOHCOJb 3aTOJIOBKA METOJA,
aZipecoOBAHHOTO OYEPETHBIM 3JIEMEHTOM MaccuBa. TYT 3kKe BHIBOIWT-
¢ UMl TOTO KJjlacca, KOTOPOMY MPHHAUIEXXKHUT 3TOT HeCTaTHIEeCKUIA
MeTton. JJig Tmoay4eHnsT 3ar0JIOBKA M UMEHHM KJlacca MCIIOIb3YIOTCST
yXe yIoMsIHyThble CBOICTBa Kiacca aeneratoB (Method u Target).

Pe3ynbrar BHITTOTHEHUS ITPOTPaMMEL:

Method=Void backward(), Target=Robot
Method=Void backward(), Target=Robot
Method=Void left(), Target=Robot

The Robot position: x=-1, y=-2
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IIpu co3manum oobekTa Kiaacca Robot ero KoopauHAaThI 110 YMOJI-
yaHuo paBHBI HyJI0 (x=0, y=0). UMeHHO M3 3TOil TOYKM HaYyMHa-
eTcs B HallleM IpUMepe MepeMellleHre — ABa Iara Ha3am M OIWH
BJIEBO.

17.3. MHoroagpecHble (rpynnoBble)
3K3eMnnsApbI generaTos

Jlo cux mop MBI paccMaTpUBAIN JeIeTaThl, KaXIbli 5K3eMILISIp
KOTOPBIX TPENCTABISIET TOJIBKO ONMH KOHKPETHBI MeTon. OmHako
JeyieraT (ero 3K3eMIUISIp) MOXET COAepXKaTh CChUIKM Cpa3y Ha He-
CKOJIBKO METOJIOB, COOTBETCTBYIOIINX TUITY nejierata. I1pu omHOKpaT-
HOM O0pallleHUHM K TAKOMY 3K3eMILIIpPY JejieraTa B 3TOM CIydae aB-
TOMAaTUYECKH OPTaHU3YeTCs IOCIeNOBATEIbHBIN BBI30B BCEX METOMIOB,
KOTOpBIE OH TIPEICTaBIISIET.

J71s1 ToanepsKKy TaKOi MHOTO0aIpeCHOCTU UCIIONB3YIOTCS METO-
IbI, KOTOpbIe KaXIBIH Aejierar HacieayeT oT 0a30BOTO Kjacca
MulticastDelegate, KOTOpBIii B CBOIO ouepeab SIBJISIETCS HacJleTHM-
KoM Kkiacca System.Delegate. PaccMOTpuM OCHOBHBIE U3 HUX.

public static Delegate Combine(Delegate a, Delegate b) — meTon
o0benuHseT (TPyNIUPYeT) ABa IK3eMILISIpa Jejerarta, co3aaBasi IBy-
XaIpeCHBIM BK3eMIUISIp nejieraTta. ApryMeHTaMM IIpU oOpalleHUn
JOJKHBI OBITh JBE CCHUIKM Ha 3K3eMILISIpHL AejeratoB. OOpalieHue
K 3TOoMY BapuaHTy MeToga Combine() A1l yIIpOILEHUS MOXHO 3aMe-
HATH OIepaleil «+=» WIN MOCIeI0BaTEIbHOCTBIO ONIepaluil «+» 1

«=»:
MHOroagpecHbli_geserar+=ccbl/ika Ha geserar;

public static Delegate Combine (params Delegate| | delegates) —
MeToJ 00BeAMHSIET HECKOJBKO SK3EMIUISIPOB AeJIeTaTOB. APTYMEHTHI
— CITHCOK CCBIIOK Ha 3K3eMIUISIPHI JelleraToB. MeToa OTKPHITBIN 1
CTaTUYECKHI, TO €CTh NPUHAMIECKUT TUITYy AeyeraToB. Bosspartiae-
MO€ 3HaUYeHMe — 3K3eMIUIIp MHOTOAIPEeCHOTO JIejierara.

public virtual Delegate[] GetInvocationList()— meTon Bo3Bpaiia-
€T MacCHB 3K3eMITISIPOB JIeJIeraToB, 00beIMHEHHBIX (CTpYIITUPOBaH-
HBIX) B KOHKPETHOM MHOTOAQIpPECHOM 3K3eMILISIpe Iejerara, K Ko-
TOPOMY MPUMEHEH JaHHBIN MeTOA. MeToa OTKPBITHIN HeCTaTHIeCKUit
W BUPTYaJIbHBIM. ABTOMAaTHYECKU TIePeOIpeeIISIeTCS PU O0bIBIC-
HUU KaXXIOro TUMa JejeratoB. [IpuMeHNM K KOHKPETHBIM 3K3eMII-
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JIsipaMm gejieratoB. CIIMCOK apryMEHTOB He HyxXeH. BosBpaliaemoe
3HAYEHME — MACCUB 9K3EMILISIPOB JeJIeraToB (CCHUIOK Ha HUX), TIPEI-
CTaBJISIOLINX BCE METOIbI, KOTOPBIC aapecyeT 9K3eMIUISIp Iejierara.

public static Delegate Remove(Delegate source, Delegate value) —
METO[l yAAJIIeT U3 MHOTOQIPECHOI0 3K3eMILIsSIpa aejeraTa, 3aAaHHOTO
MEepBbIM MapaMeTpOM, KOHKPETHYIO CChUIKY, 3allaHHYI0 BTOPbIM Ma-
paMeTpoM-aesieratoM. MeTon OTKPBITBII U CTATUYECKUA, TO €CTh MPH-
HAJUIEXUT TUIY [eJIeraToB. ApryMeHTaMu MpU oOpallleHUM TOJKHbI
OBITh IBE CCHIIKM Ha 3K3eMIUISIphI-nenerathl. [1epBeIif apryMeHT mpe-
CTaBJISIET MHOTOAIPECHBIN SK3eMIUISIp AeJierata, BTOPOI MpeacTaBis-
€T 9K3eMILISIP Iejierata, 3HaueHue KOTOporo (CChUIKY Ha METOM) HYX-
HO YIQJIUTh U3 MHOT0aJpeCHOro 3K3eMILIsIpa aejierata. OopalleHue K
MeTony Remove() MOXHO 3aMEHSITh 3KBUBAJICHTHOM €My oImepalueil
«-=» WIN NOCJICNOBATCJIbHOCTBIO ONECPALIUMA «-» U «=»:

MHoroagpecHbiii_generat -= CCblIJIKa_Ha_peJsierar;

Ha npumepe ¢ ki1accom, MOIENTUPYIOIINM JBXEHUS] pOOOTa, MBI
yKe MOKa3aiM, KaK C MOMOILbIO MacCHBa AeJIeraToB MOXHO COCTaB-
JISITh W UCIOJIb30BaTh LIEITIOYKH BbI30BOB METOJOB.

I[TpuMeHeHre MHOTroaIpecHbIX 3K3EMIUISIPOB AeJeraToB MO3BO-
JISIeT B paCCMOTPEHHOM BBHIIIIE TIPUMeEpPe PacIIPUTh CUCTEMY KOMaH]I
yIpaBJIeHUsT pOOOTOM, He M3MEHSsI ero BHYTpeHHElH CTPYKTyphl. B
ciaenyromeit mporpamme (17 _03.cs) Tor ke kiaacc Robot u ToT XKe
TUI JeJIeratoB Steps Mo IPyromMy MCIOJb3YIOTCS B MeTone Main( ):

static void Main( )

{
Robot rob = new Robot(); // KOHKpeTHbIi po6oT
Steps delR = new Steps(rob.right); // HanpaBo
Steps dellL = new Steps(rob.left); // HaneBo
Steps delF = new Steps(rob.forward); // Bnepepn
Steps delB = new Steps(rob.backward); // Ha3an
// waruv rno guaroHansiMm:
Steps delRF = delR + delF;
Steps delRB = delR + delB;
Steps dellLF = dellL + delF;
Steps dellLB = delL + delB;
dellLB( ); // nepemeLjeHne B/J1eBO U Ha3aL
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rob.position(); // coobWNTb KOOPANHATBI
delRB( ); // nepemMeLyeHvue BnNpaBo U Ha3an
rob.position( ); // coobWNTb KOOPANHATBI

}

B mmporpaMme omnpeznesieHBI CChITKA rob, MMEHYIoIast 00beKT KJTac-
ca Robot, u 11 3T0r0 00BEeKTa OINpeAeIeHBl 9K3eMITISIPHI Iejierarta
(cebiku: delR, dell, delF, delB), numeHylo1111e METOIbI €r0 TTOKOOP-
ITWHATHBIX TIepeMEeIeHHI 0 TNIOCKOCTH. 3aTeM OIpeaesIeHbl YeThI-
pe MHOTOAAPECHBIX (IBYXaIpeCHBIX) 3K3eMITIsApa Jejerara (CChITKHU:
delRF, delRB, delLF, delLB), npumeHeHHEe KOTOPBIX MO3BOJISICT
rnepeMeniatb poooT MO AUATOHAISIM.

Pesynbrar BBITTOJIHEHUS TTPOTPaAaMMBbI:

The Robot position: x=-1, y=-1
The Robot position: x=0, y=-2

OopalleHue K 3K3eMIUISIpY MHOT0aIpeCHOTIO JejieraTa IIpUBOIUT
K TOCJel10BaTeJIbHOMY HCIIOJHEHUIO 1IETIOYKM METOIOB, KOTODPBIC
MpeacTaBAeHbl nejeraramu. Pe3yabTaT BHIMOJHEHMST UETTOYKHU Jese-
raToB — TO 3HaY€HUE, KOTOPOE BO3BpallaeT MOCIeIHUI aesierar 1e-
nouku. CTaHaapT He onpenessieT MopsiKa BbI30Ba METOIOB, aIPECO-
BaHHBIX MHOTOAApeCcHbIM aesierataMm. Henb3st ObITh YBEpEeHHBIM, YTO
BBI30B OyIET MPOUCXOAUTH B TOM MOPSIAKE, B KOTOPOM 3K3EMILISIPBI
JleJIeraToB J00ABISUIMCh K MHOTOaIpecHOMY AeseraTy. OTMETUM, YTO
HauboJIee YaCTO MHOTOAIPECHBIE NeJIeraThl IPUMEHSIIOTCS TS TIPe-
CTaBJIEHUS 1IETIOYEK CCHUIOK Ha METOIbI, KaXIbIii M3 KOTOPHIX BO3-
BpalllaeT 3HaueHue TUIa void.

Ecim mr000#t U3 JeneratoB LETOYKU ITONUIET MCKIIOYEHHUE, TO
00paboTKa EMOYKHU MPEPHIBACTCSI U BBITTOIHSIETCS TTOMCK TTOIXOIS-
1Iero o0padboTYMKa UCKIIIOUEHUIA.

Ecnu neneratel 1IeNMOYKY MPUHUMAIOT MMapaMeTpPhl MO CChLIKE, TO
U3MEHEHUs] TaKuUX MapaMeTpoB 3a CUET OINEepaTopoB Teja METoJa,
BBI3BAHHOIO Yepe3 Jejerar, BOCIPUHUMAIOTCS CIAEAYIOIIUMU Jee-
raTaMiy LIETIOYKH.

3HaueHus1, Bo3Bpailaemblie Meronamu Combine() 1 Remove(),
nMeloT cucteMHbIi TN Delegate. IToaToMy mist KoppeTHOro oopa-
IIEeHUST K MHOTOQIPEeCHOMY HeJIeraTy peKOMEHIYeTCS BBHITIOJHSTh
MpUBEICHUE TUIIOB (3TO HE CleJIaHO B IIPUBEAEHHOM IpHUMeEpE).
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HMmeeTcss BO3MOXHOCTD BBI3BIBATH JeJIeTaThl IIEMIOYKA B TTPOM3-
BOJIBHOM TIOpSIIKE W TTOJIyYaTh BO3palllaeMble 3HaUeHUS KaXXIoro 13
HUX. JIJIT 3TOTO MCHONB3yeTcs YKe YIOMSHYTHI HeCcTaTMJeCKUit
meton GetlnvocationList(), onpenenéHHsbiit B Kitacce System.Delegate.
On Bos3BpamlaeT MaccuB meneratoB Delegate[ |, BXomgimmx B TOT
MHOTOapPECHBIN AeJIeraT, K KOTOPOMY METOJ, PUMEHEH.

ITosyuynB MaccuB [eJIEraToB MOXHO MCIOJIB30BATh €r0 3K3eMII-
JISIPBI B TIPOM3BOJILHOM TOPSIIKE.

17.4. leneraTbl n obpaTHble BbI3OBbI

B niporpamMmMmupoBaHuM JOCTATOUHO YaCTO BO3HUKAET HEOOXOI M-
MOCTh CO3laBaTh (parMeHTHl Koja (HampuMep, KJIacChl, TTOATIPOT-
paMMbl, (PYHKIIMM), KOTOPbie MOXHO ObLIO Obl KaKMM-JI100 0Opa-
30M HacTpauBaTh NMpPU KOHKPeTHbIX mpuMeHeHUsx. Haubonee
WHTEpEeCHa 1 BaxkHa HACTPOIKa, MO3BOJISIIONIASl UBMEHSTh aJlTOPUTM
BBIMIOJIHEHMST Koma. KitaccmueckuM mpuMepoM yao0CcTBa U TOJIE3HO-
CTU TaKOM HACTPOMKU cayxaT pyHkiuu qsort() u bsearch() us cran-
JapTHoIt oubauoTeku. IlepBast U3 HUX BHIIOJHSIET COPTUPOBKY dJIe-
MEHTOB MacCUBa, BTOpas MO3BOJISIET OCYILECTBISATh OMHAPHBIN MOUCK
HY>XHOTO 3HaUE€HUS B YIopsimouyeHHOM MaccuBe. [IpuMeHeHue Kax-
JIOM 13 Ha3BaHHBIX (PYHKIUI TpeOyeT, YTOOBI IIPOrPaAMMUCT-II0JIb30-
BaTeJIb «COOOIINII» TIPU BBI30BE, YTO OH ITOHUMAET IO TTOPSIKOM, B
KOTOPOM IOJIKHBI pa3MeCTUThCSI COPTUPYEMbIEC DJIEMEHTHI, WA YTO
03HayaeT paBeHCTBO 3HAYEHUIA 3J1eMEHTa MacCuBa U 3TaJIOHA MTOUC-
Ka. YKazaHHble KpUTEPUU COPTUPOBKU M MOUCKa 0DOPMIISIOTCS B
BUAC BCcrioMorateabHbIX (GyHKuUil. CBeneHUsl 00 3TUX (YHKUMSIX
(agpeca atux pyHkuit) nepegarorcsa pyHKuusaM gsort() u bsearch()
B KayeCTBE apryMEHTOB BMECTE C TEM MAaCCHMBOM, KOTOPBI HYXHO
obpabortaTh. TeM caMbIM B IIporpamMMe MOJIb30BaTelIsl IOSIBISIETCS
BO3MOXXHOCTb, 10 PAa3HOMY IPOrpaMMUpPYysl BCIIOMOTraTeJbHble (hyH-
KIIMU, JOCTATOYHO TPOM3BOJIBHO 3aaBaTh MpaBuja COPTUPOBKU U
MOUCKa, TO €CTb M3MEHSTb MOBeNeHUE OUOIMOTEUHBIX (YHKIIUMA
gsort() u bsearch().

O KOHUENLUU MOCTPOeHUST (PYHKIUI (METOIOB), BBI3BIBAIOLIMX
MpY UCIOJIHEHUY BCIIOMOraTebHble (DYHKIIMHU, OIIpeaeIeHHbIE (1103~
3X€) B TOYKE BbI30Ba (HAIpUMeEp, B KOJE MOJIb30BaTess1), TOBODAT,
HCIIONB3Ys TEPMUH «0OpaTHBI BbI30B» (callback). B mpumepe ¢ ¢pyHK-
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uusimu gsort() u bsearch() ¢hyHKIIMM 0OGpaTHOTO BbI30Ba MapaMeTpu-
3yI0T OMOJIMOTEeUHBIe (PYHKIINH.

Ellle onyH npumep npuMeHeHUs1 QYHKUUNA 0OpaTHOTO BbI30BA —
npoleaypa BbIBOAA Ha 9KpaH Auciuies rpacduka ¢yHkuuu f(x), ma-
TeMaTH4ecKoe OIcaHne KOTOpoil 3apaHee He u3BecTHO. [1pn obpa-
LIEHUU K TaKOU Mpoleaype MOTYT ObITh 3aaHbl (HalpuMep) npesae-
JIBI U3MEHEHMST apTyMeHTa Xmin, Xmax ¥ CCBUIKa Ha TPOTpaMMHYIO
peanu3alnio KOHKpeTHOM pyHKunu f(x).

TpeTuii npuMep — npoueaypa BHIYMCIECHUS ONIPEeNeIEHHOIO UH-
terpana yHkuuu f(x). Tak Kak cylliecTByeT HECKOJbKO METOIO0B
YHUCIIEHHOTO MHTETPUPOBAaHMS, TO TIPH MCITOIB30BAHUU TIPOLIETYPHI
MOXHO C TIOMOIIBIO IMapaMeTPOB 3alaTh. NMPOTPAMMHYIO peaam3a-
LIVI0 METOIa MHTETPUPOBAHMS, peaTU3alINIO ITOAMHTETPaTbHOM (hyH-
kuuu f(x), openensbl UHTETPUPOBaHUSI U TpeOyeMyl0 TOUHOCTb BbI-
yrciaeHuil. B 1aHHOM ciy4ae npoleaypa BEIMUCIEHNS OIPENEIEHHOTO
WHTETpaja ImapaMeTpu3yeTcs IByMs GYHKIIMSIMHU 0OpaTHOTO BBI30BA.

HTtak, o6paTHBIM BBI30BOM HAa3BIBAIOT OOpalllcHHe M3 WCITOTHSIe-
MO QYHKIIMU K ApYyroil hyHKIIMK, KOTOpasl 3a4acTyio OIpenessieTcs
HE Ha dTarne KOMIWISILNAN, a B TIPOLiecce BBIMIOJIHEHUS MporpaMmel. B
sa3blkax Cn 1 Cu++ g peanm3anni oOpaTHBIX BEI30OBOB B KAYeCTBE
MmapaMeTpa B (PYyHKIIHIO TTlepenaéTcst yKa3aTellb Ha Ty (PYHKIINIO, K KO-
TOPOI HYXXHO 0O0palllaThbCs MPU MCIIOJHEHUM MporpaMMbl. Mbl He
paccMaTpmBaeM MexXaHM3Ma yKasaTellei, HO 3aMeTUM, 4TO yKa3aTellb
Ha (PYHKIIMIO 3TO aJpec yJ4acTKa OCHOBHOI MaMSITH, B KOTOPOM pa3-
MeIl€H Kon (pyHKumu. OMacHOCTh M HEHANEKHOCTh OOpaIlleHUs K
GYHKIUY TI0 ¢€ ampecy COCTOMT B TOM, UTO 3Hasl TOJBKO aapec, He-
BO3MOXHO IPOBEPUTH TTPaBUIILHOCTL obpaleHus. Bemb Hy:XHO yOe-
JIIATBCS, 9YTO KOJMYECTBO apTyMEHTOB M WX THUITHI COOTBETCTBYIOT ITa-
pamMeTpaM (QYHKIIUM, YTO BepeH TUIM BO3BPAIlAMOTO 3HAYCHUS U T.JI.

Bo3MOXHOCTE yKa3aHHBIX IIPOBEPOK B s13bIKe C# 0OecreunBaioT
JTeJIeTaThl.

IIpu pa3paboTKe cpemcTB 06paTHOTO BBI30Ba B s3bIKe C# OBIIO
pelreHo 00ecIeYnTh MPOTPAMMUCTOB HE TOJBKO BO3MOXKHOCTBIO
KOHTPOJMPOBATh CUTHATYPY METOAOB, HO W OTJIMYATh METOIHI KiIac-
COB OT MeTOIOB 0O0BeKTOB. Kaxkmerit mermeraT (0 CHMHTAKCHCE YyTh
MMO3Xe) BKITIOYACT B KAa4eCTBE TOJICi CCBIIKY Ha OOBEKT, JIJIT KOTO-
pOTO HYXHO BBEI3BAaTh METOM, M MMsI KOHKPETHOTO MeTona. Eci cepi-
Ka Ha 00beKT paBHa null, To UMST MeTOIAa BOCIIPHHUMAETCS KaK WMSI
CTaTHUYECKOTO METO/IA.
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Kak MBI yke TOBOPUJIH, IeJIeraT 3TO TUII, 3K3EMILISIPBI KOTOPOTO
MIPEACTABJISIOT CCHUIKM Ha METOIbI C KOHKPETHOW crielrduKalimeit
MapaMeTpoB M (PUKCUPOBAHHBIM TUIIOM BO3BpAIllaeMOTO 3HAYEHMSI.
Heneratsl Jal0T BO3MOXKXHOCTh pacCMaTPUBaTh METOMIBI KaK CYIITHOC-
TH, CCBUIKM Ha KOTOpPBIE MOXHO IPUCBAMBaTh MEePEMEHHBIM (COOT-
BETCTBYIOILIETO TUIA) U MepeaaBaTh B KAUYeCTBE ITapaMeTpPOB.

ITokaxxem Ha IMPOCTOM IpUMepe, KaK CChIIKA Ha DK3EMIUISpP Ie-
JleraTa MOXeT MCITOJIb30BaThCA B KayeCTBE IMapaMeTpa Uil OpraHu-
3allM1 OOpPaTHBIX BHI30BOB.

OrnpenenuM Kjacc, ToJIsl KOTOPOTo 3amaloT TMpeaeabHbIe 3HaJe-
HUA X, X, OTPE3Ka YHMCIIOBOM OCH M KOJIMYECTBO N PAaBHOOTCTO-
SIIUX TOYEK HA 3TOM OTpe3Ke. B Kiacce ornpenesnmm MeTo, BHIBOAS-
UM Ha 2KpaH 3HayeHus ¢yHKUUM f(X) B TOYKax YMCIOBOU OCH,
ONPENENEHHBIX 3HAYEHUAMU X ., X . . Konkpernas pynkuus f(x),
TepeaaeTcss METOMY C TTIOMOIIBIO TapamMeTpa-aeierara. OmnpeneaeHus
JeferaTa-Tuna u kiaacca (mporpamma 17_04.cs):

public delegate double Proc(double x); // aenerar-Tun
public class Series
{
int n;
double xmi, xma;
public Series(int ni, double xn, double xk) // KOHCTPYKTOpP
{ n = ni; xmi = xn; xma = xk; }
public void display(Proc fun)
{
Console.WriteLine("Proc: {0}, xmi={1:f2}, xma={2:f2}, n={3}.",
fun.Method, xmi, xma, n);
for (double x = xmi; x <= xma; x += (xma - xmi) / (n - 1))
Console.Write("{0:f2}\t", fun(x));

Henerar Proc omnpeneneH Kak BHEIIHUMN TUT B I100ATLHOM IMPO-
CTpaHCTBe UMeH. TaMm e ompeaesiaeH kiaacc Series. s Hac uHTEpe-
CEH ero MeToj C 3ar0JIOBKOM

public void display(Proc fun)

ITapameTp MeTOda — CChIJIKA Ha 9K3eMILISAP Aejierarta Kiacca Proc.
B tene merona display() BBIBOOMTCSI 3aroJIOBOK METOMA, KOTOPBIM
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OyzmeT NpencTaBIsATbh apTyMeHT-IeJIerat, U n 3HauYeHUM agpecoBaH-
HO 3K3eMILISIpOM Aeserata GyHKIMU. 3HaYeHMST BBIBOJASTCS B LIMK-
Jie, mapaMeTpoM KOTOPOTO CIIYKUT apryMeHT (DYHKIIUU.

HMmMes Takue omnpeneeHus TUIa-Iejierata 1 Kjacca, MOXHO BBO-
IWTh pa3Hble METOIbI, COOTBETCTBYIOIINE Nejeraty Proc, m pasHbie
00BeKTHI Kjiacca Series. 3aTeM IS oObeKTa Kijacca Series MOXKXHO
BbeI3BaTh MeToj display(), mepenaTh eMy B Ka4eCTBE apryMeHTa UMs
MeToza, TPEICTABISIONIeTO HYXKHYI0 MaTeMaTHIeCKylo QYHKIINIO, U
MOJIYYNTh €€ 3arojIOBOK M HaOOp 3HAYeHMI. YKa3aHHBIC HCHCTBUS
BBITIOJIHSIET CIIEIYIONINI (pparMeHT MpOrpaMMBbI:

class Program

{

static double mySin(double x)
{ return Math.Sin(x); }

static double myLine(double x)
{ return x * 5; }

static void Main()

{
Series sequence = new Series(7, 0.0, 1.0);
sequence.display(mySin);
Console.WriteLine();
sequence.display(mylLine);
Console.WriteLine();

B xiracce Program ormpeneneHbl 1Ba CTATUYECKUX METOAA, COOT-
BeTCcTBYloLIUX nejieraty Proc. B meTone Main() onpeaeieH uMeHye-
MBI CCBITKOI sequence o0beKT Kiacca Series. [Toxst aToro oo6bekTa
3a1aI0T HabOp TOYEK OCH apTyMEHTa, B KOTOPHIX OYIYT BEIYUCIISTECS
3HauYeHUs1 (DyHKIUU TIpu obpaileHun K Metony display().

PesynbTatr BEITTOJTHEHUS TTPOTPaMMBbI:

Proc: Double mySin(Double), xmi=0,00, xma=1,00, n=7.
o,oo0 o0,177 0,33 0,48 0,62 0,74 0,84

Proc: Double myLine(Double), xmi=0,00, xma=1,00, n=7.
o,oo0 0,83 1,67 2,50 3,33 4,17 5,00

O6paTuTe BHUMaHUE, YTO B JaHHOM TIpUMEpPE HET IBHOTO CO3/a-
HUs 3K3eMIUIsIpa neierata Proc. Her ssBHOTO ompeneneHus U CChI-
JIOK Ha 3K3eMIUISPHI IeJIeraToB.
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ITpu o6paiennu Kk Metony display() BMecTo mapaMmeTpa fun mon-
CTaBIsIeTCSI UMsI KOHKPETHOro MeTona. Bce manbHelilme neiicTBUsS
BBITIOJIHSIIOTCS HESIBHO — CO3[AETCs 9K3eMILISIp aejierata Proc u cchui-
Ka Ha Hero MCHOoJb3yeTcsd B Tejle METOAA.

17.5. AHOHUMHbIe MeToAbl

B ToM MecTe, rme meneraT DOJKEH MPEIACTABISTh KOHKPETHBIM
METOII, MOXXHO OOBSIBUTH IK3EMIUIAP NejeraTa, M «IIPUKPEIUTh» K
HeMY TeJIo 0e3bIMSTHHOTO MeTona. Takoil MeTo Ha3bIBalOT aHOHUM-
HbIM. CHTHaTypy 3TOT0 MeToza (CrienpUKaIMIO ITapaMeTPOB W TUIT
BO3BpallaéMOT0 3HayeHUus) creluubuurpyeT TUI Aejaerara. Teso
AHOHMMHOTO METOJa TOMOOHO TEJIy COOTBETCTBYIOIIETO NMMEHOBAH-
HOTO METONa, HO MMEIOTCS HeKOTopbie oTmuus. (O0 OTIIMYMSIX YyTh
M03Xe).

[MpuMeHeHe aHOHUMHBIX METOJIOB PEKOMEHAYETCS B TEX CIIyda-
sIX, KOTJa METOJ MCITOIb3yeTCsI OMHOKPATHO MJIM €TO BBI3OBHI JIOKA-
JIN30BaHbBI B OMHOM OJIOKE KOIa MPOrpPaMMBL.

B ciemyronieit mporpaMMe HMCIIOIB3YIOTCS 1Ba aHOHMMHBIX METO-
Ia, TpeACTaBJIeHHBIC IBYMs 3K3eMIUIIpaMu Jejierata, OIpeneicH-
HOTO B IJTI0OAJTBHOM ITPOCTPAHCTBE UMEH. METOIBI BBHITTOTHSIOT OK-
pYTJICHUE TOJIOXKUTEIbHOTO BellleCTBEHHOTO 4mciaa. OmuH mo
OJIIDKAMIIETro 11eJIOTO M BTOPOM 10 GOJIBIIETO LEI0T0.

// 17-05.cs — aHOHUMHbIe MeToAbl...
using System;
delegate int Cast (double x); // O6bsiBneHne generara-Tuna
class Program {
static void Main() {
double test = 15.3;
Cast cast1 = delegate(double z) // 6nnxaiiuee yenoe
{ return (int)(z + 0.5);};
Cast cast2 = delegate(double z) // 6onbwiee uenoe
{ return ((int)z == z ? (int)z : (int)(z+1)) ; };
Console.WriteLine("cast1(test)={0}, cast2(test)= {1}",
casti1(test), cast2(test));
Console.WriteLine("cast1(44.0)={0}, cast2(44.0)= {1}",
cast1(44.0), cast2(44.0));



356 Fnasa 17

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

casti1(test)=15, cast2(test)= 16
cast1(44.0)=44, cast2(44.0)= 44

Henerar-tumn Cast TpegHa3HavYeH I IPEACTABICHUS METOIOB C
napameTpoMm Tuma double, Bo3BpamiarolMx 3HaueHue Tuna int. B
meTone Main() oObsSIBIEHBI ABa 9K3eMIUIsIpa aenerata Cast, accolu-
MpOBaHHBIE CO cchUIKaMu castl u cast2. B oObsIBIEHUM 3K3EMILISI-
pOB Zejierata BMECTO SIBHOTO OOpalleHUs1 K KOHCTPYKTOpPY Zejierara
Cast ncronb3yeTcsl KOHCTPYKIIUS:

delegate (cneundukaunsa_napameTpos)
{oneparopsbl_Tna_meron };

AHOHMMHBII METO[I, CBSI3aHHBII CO CCHUIKOM castl, MoJy4yuB B Ka-
YeCcTBEe MapameTpa BellECTBEHHOE 3HAaUeHMe, BO3BpalllaeT Osvkaiiiiee
K HEMY 1I€JIO€ YUCIO0. AHOHUMHBII METOM, MPEACTABISIEMbIIA CChUIKOMN
cast2, BO3BpallaeT 1IeJI0e YMCIIO, HE MEHbIIIee 3HAUEHUs TTapaMeTpa.

AHOHMMHBIE METOABLI YIOOHO MPUMEHSTh IJISI «HACTPOeK» OMO-
JIMOTEYHBIX METOAO0B, TpeaycMaTpUBaOIIUX TIPUMEeHEHEe 0OpaTHO-
ro BbI30OBa.

B rnaBe 9, nmocesiuéHHon Merogam C#, pacCMOTpeHO MpHMEHE-
HUe (PYHKILMI 00paTHOTO BHI30Ba B OOpallleHUSIX K OMOJIMOTEUHOMY
METOy COPTUPOBKH 3JIEMEHTOB MacCHBa. Tam Mbl UCITOJIb30BAJIM UMEHA
METONOB B KayecTBe apryMeHTOB Merona Array.Sort(). g aTux xe
11eJIel MOXXHO MPUMEHUTb aHOHUMHBIE METO/IbI, PA3MECTUB UX OODbSIB-
JIEHUSI HEIMOCPEACTBEHHO B oOpallleHUsIX K MeTony Array.Sort().

ITpuBeneM nporpaMmy, B KOTOPOW 37€MEHTHI LIETOYMCIEHHOTO
MaccuBa yIOpsIOUYMBAIOTCS 110 YObIBAHWIO 3HAYEHU, a 3aTEM COp-
TUPYIOTCA MO MX YeTHOCTHU. IS 3amaHusl MpaBUi yHNOPSAOYEHMUS
MPUMEHUM B oOpallleHUsIX K MeToay Array.Sort() B KauecTBe apry-
MEHTOB aHOHHWMHbBIE METO/IbI:

// 17_06.cs — aHOHUMHbIe meToabl u Array.Sort( )
using System;
class Program

{
static void Main( )
{
intf Jar={4,5,2,7,8,1,9, 3};
Array.Sort(ar,
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delegate(int x, int y) // no y6biBaHnio
{
if (x <y) return 1;
if (x ==y) return 0O;
return -1;
}
);
foreach (int memb in ar)
Console.Write("{0} ", memb);
Console.WriteLine( );
Array.Sort(ar,
delegate(int x, int y) // no yeTtHoCTH
{
if(x% 2!=0&y % 2 ==0) return 1;
if (x == y) return O;
return -1;
}
);
foreach (int memb in ar)
Console.Write("{0} ", memb);
Console.WriteLine( );

Pe3ynbrar BHINIOJHEHUS IPOTPAMMBL:

98754321
48279351

Tak Kak Kaxmblii 13 aHOHUMHBIX METOIOB MCITOIb3yeTCS B IaH-
HOI MporpaMMe TOJIBKO OIUH pa3, TO HET HEOOXOMMMOCTH OOBSIBIISITh
TUI JEJIETaTOB OTHEIBHO M OIPENEsIsATh CCHUIKMA C TUIIOM JejeraTa.
DK3eMIUISIpBl [eJIeraToB, MPEICTaBISIIOT KOHKPETHbIE aHOHUMHBIC
METOIbl HEIIOCPEICTBEHHO B apryMeHTax merona Array.Sort().

HanmomHmM, 4To mesierat 3TO THI M IO3TOMY MOXET HE TOJBKO
crienn@uUIIMpoBaTh IMapaMeTpbl METONOB. B ciiemytoliemM rmpumepe ae-
JleraT oIpeaessieT TUI CBOMCTBa Kiacca. B pelaemoit manee 3amaue
HYXXHO OOBSIBUTH AEJIETaT-TUIl IJI MPEICTaBICHNUS] METONOB, BbIUMC-
JISIIOIIMX 3HAYEHMs JIOTMYEeCKUX (pYyHKILMM 2-X IepeMeHHbIX. Jlajee
HY>XHO OTIPEIENINTh KJIacc, 0OBEKT KOTOPOTO 3aITOIHSIET TaOJIMILy UC-
TUHHOCTU U151 QYHKIIMU, IPENCTABICHHON B OOBEKTE TMOJEM, UMEIO-
LM THUII IejieraTa.
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[ns obpalleHus K MOJI0 OMPEeACTIUTh OTKPHITOE CBOMCTBO C TU-
nom aeserara. (ITpu 3anmosHeHUU TaOJUIIBI UICTUHHOCTUA OOBEKT «HE
3HAeT» I KaKoil JIOTMYeCKoi (hyHKIMU CTpouTcs Tabauia. OyH-
KIIMS TepeaaeTcss 00beKTy B TOUKE 0OpallleHUsI K €ro METOy.)

OnpeneauTh KJacc CO CTaTUYECKMM METOJIOM IS BbIBOAA Ha
9KpaH TaOJIUIIBI UICTUHHOCTH JIOTUYECKO (DYHKILIMU IBYX ITEPEMEH-
HbIX. IIpu BeiBone 3aMeHsITh Jorndyeckoe 3HadeHue MCTHHA 3Ha-
yenueM 1, a JIOXKDb — 0.

KoHkpeTHble QYHKIIMU NiepenaBaTh METOMY C IOMOILIbIO aHOHUM-
HBIX METOJOB, OIpeNe/IsieMbIX B TOUKe BbI3oBa. CCBUIKY Ha JIejierar,
MPEACTaBISAIOIMI aHOHUMHBIM METO/, TPUCBAMBATh CBOMCTBY OOBEKTA.

B metone Main() omnpeneauTh ABa aHOHMMHBIX METOAQ, Mpe-
CTaBJISIOLIME JIOTUYECKHE (DYHKIIMU, U TIOCTPOUTD 11 HUX TaOIUIIbl
UCTUHHOCTH.

// 17_07.cs — cBOMCTBO C TUNOM AeJsierata n aHOHUMHbIe
meToAbl
using System;
public delegate bool BoolDel(bool x, bool y); // Aenerar-tun.
public class Create // Knacc tabnuy ncTtmHHoOCTH.
{
BoolDel specificFun; // Mone, onpeagensiowee pyHKUNO
public BoolDel SpecificFun
{
set { specificFun = value; }
}
public bool[,] define() // @opmuposaHue maccmusa
{
bool[,] res = new bool[4, 3];
bool bx, by;
int k = 0;
for (inti = 0; i <= 1; i++)
for (intj = 0; j <= 1; j++)
{
bx = (i == 0 ? false : true);
by = (j == 0 ? false : true);
res[k, O] = bx;
res[k, 1] = by;
res[k++, 2] = specificFun(bx, by);
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}
return res;
}
}
public class Methods // Knacc ¢ metogamu
{
static public void printTabl(bool[,] tabl)
{
Console.WriteLine("A B F");
for (int i = 0; i < tabl.GetLength(0); i++)
Console.WriteLine("{0} {1} {2}",
tabl[i, 0] ? 1 : O, tabl[i, 1] 2 1 : O, tabl[i, 2] ? 1 : 0);
}
}
class Program // OCHOBHOVJi Ks1acc nporpamMmbi
{
static void Main()
{
Create create = new Create();
create.SpecificFun = delegate(bool a, bool b)
{ return a || b; };
Console.WriteLine("Ta6nuua gns (A || B):");
Methods.printTabl(create.define());
create.SpecificFun = delegate(bool d, bool e)
{ return d && le; };
Console.WriteLine("\nTa6anua ans (A && !B):");
Methods.printTabl(create.define());

P63YJ'II)TaTI>I BBITTIOJTHCHMUSA ITPOrpaMMbl:

Ta6nuuya ana (A || B):
AB F

00 O

o1 1

10 1

11 1

Tabnuya gna (A && !B):
AB F
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=00

~QO =0
OQ~0O0

17.6. CoObIiTUA

CobbITHE — CPENCTBO, MO3BOJISIIONIEE 00BEKTY (MU KJ1accy) Io-
CJIaTh BO «BHEITHWH TSI 00BbeKTa MM Kjacca MUP» COOOIIEHWE O
Tepexofic B HEKOTOPOE HOBOE COCTOSTHUE WJIW O ITOJIYYeHUH CO00-
IIEHWs W3 BHEIIHEro MCTOYHMWKA. TaK KaK Ha ypOBHE ITPOTPaMMBI
BCe JeHCTBUST OOBEKTOB M KJIACCOB PEAIM3YIOTCS C TTOMOIIBIO METO-
OB, TO M TIOCBHIJIKA COOOIIeHUST 0opMIIsIeTCS KaK OIepaTop B Tejle
HeKoToporo Meroga. CMHTaKCUYECKH OIepaTop MOCHIIKI COOOIIe-
HUS BBITJISIOUT TaK:

uMsi_cobbITUs (apryMeHTsl_ass_gesnerara);

PazbepeM, 0 KaKkoM COOBITMM UIAET peYb U KAKylO POJb MIPaeT
Jiesierat, KOTOpoMy HY>KHO MPEAOCTaBUTb apTyMEHTHI.

OTMeTUM, YTO OOBSIBICHME COOBITHS MOXKET pa3MellaThCs B KJlacce
u B uHTepgeiice. Hauném c kiaccoB. CoObITHE 3TO 4jieH Kijacca
(1 ero oObEKTa), BBOAUMBII OOBSIBICHUEM:

Moangukaropel,,, event umsi_aenerara nms_coobbiTus;

Mmoduuxamopom Moxer OHITH abstract, new, override, static,
virtual, public, protected, private, internal.

event — ciy>xeOHOE CJIOBO IeKJIapallii COOBITHS.

umMs_cobbimus — UIeHTU(PUKATOP, BEIOMPAEMbIiA IPOrPaMMUCTOM
B KauecTBe Ha3BaHUS KOHKPETHOTO YjieHa, Ha3bIBAeMOTO IEpeMEH-
HoO#l coOpiTd. B mpakTmke mporpaMmupoBaHus Ha C# TIpUHSITO
HauyMHaTh MMEHA COOBITUI ¢ mpeduKca on.

ums_odenecama — VIMs TOTO JieJieraTa-TUIa (ero Ha3bIBaIOT Jeje-
raTOM COOBITUSI WIM COOBITUMHBIM AEJeraToM), KOTOPBIA TOJKEH
MPEICTaBIISITh COOBITUIO T€ METOIBI, KOTOpPbIE OYIYyT BBI3BIBATHCS B
OTBET Ha IIOCBUIKY COOOIIEHUS O COOBITUH.

Takum ob6pazoM, COOBITHE 3TO WiIEH Kjaacca, UMEIOIIMIA TUIL Aejie-
rata. DTOT JeieraT-TUM JOJDKEH OBITh JOCTYIEH B TOUKE OOBSIBICHUS
cobbiTusi. Hanmpumep, ero omnpenejieHUe JOJKHO OBITh B TOM e (aii-
ne. COOBITUIHBIN eJieTaT-TUIl OIpeaesieT IJis COOBITUSI CUTHATYpy
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TE€X METOIOB, KOTOpPHIE MOTYT OBITH BBI3BAaHBI B OTBET HAa ITOCBUIKY
coo01IeHus1 0 HEM. HarmoMHUM, 4TO B CUTHATYpY, BBOAMMYIO Jejiera-
TOM, BXOAMT clieliMduKanus napameTpoB METola U TUI BO3Bpalllae-
MOTO METOJIOM 3HaueHusl. B COOTBETCTBUU C 3TOI CUTHATYpOI oIpe-
JEeJISIIOTCS TUIIBI apTyMEHTOB B OIEpaTope IMOCBHUIKU COOOIIEHUS O
coObITUH. B KauecTBe THIIa BO3BpalllaeMOro 3HAUYCHUSI B COOBITUMHOM
neneraTe oObIYHO MCTOJb3yeTcs void.

B kauecTBe mpumepa ompeneauM CTaTMYECKUIA METOM, Mochlaa-
IOLIMH Yepe3 Kaxkayo CeKyHAy cooOlieHrne 0 cOObITUM. YTOOBI TaKast
BO3MOXHOCTB ITOSIBUJIACh, HEOOXOIMMO, YTOOBI B KJIacce, KOTOPOMY
MPUHAJIEXKUT METOMA, ObUIO OOBSBICHO COOBITUE, U ObLT AOCTYIEH
COOTBETCTBYIOLLIUI 3TOMY COOBITUIO Aeferar-Turl. CooTBETCTBYIOLIME
OOBSIBJIEHUSI MOTYT OBITh TAKMMU:

delegate void TimeHandler(); // o6bsiBneHne generara-tuna
static event TimeHandler onTime; // o6bs1BNeHne cobbiTus

PexoMeHnayercs B Ha3BaHUE COOBITUIMHOIO JiejieraTa BKIIIOYATh B
kauecTtBe cypodukca cioBo Handler (o6pabortuuk). Jlenerar
TimeHandler B cooTBeTCTBUM C ero oObsIBIeHHUEM IpeaHa3HAuYeH
«IIPECTABIISTL> METOALI Oe3 IapaMeTpOB, C BO3BpalllacMbIM 3HaUe-
HUeM Tuna void (HMuero He BO3Bpalllalolliue B TOUKy BbizoBa). Co-
obiTe ¢ uMeHeM onTime «HacTpoeHO» Ha paboTy ¢ BK3EeMILISIpaMu
nenerata TimeHandler.

B ToMm Xe knacce, rae pa3MelleHO OObsSBIEHUE COOBITUS U JOC-
TyIeH AeleraT-TUIl, MOXHO OIIPeIe]INTh METO, Yepe3 KaxIyio ce-
KYHJIY «T€HEepUPYIOILIUI» TMOCHUIKY COOOILLIEHMIA:

static void run() { // npouyecc ¢ cobbITUIMN
Console.WriteLine("O4nsa Bbixoga Haxmute Ctri+C!");
while (true) { // 6eCKOHeYHbI LUK
onTime(); // MoCblJIKa COOOLYEeHNs1 O COObITUN
System.Threading. Thread.Sleep(1000);
// 3apgepxka Ha 1 cekyHay

B MmeTone run() 6ecKOHEeUHBII LUK, B KaXI0# UTepallii KOTOPO-
ro onepaTop onTime() mocbulaeT cCOoOIleHE O COOBITUM, CBI3AHHOM
¢ neneratoM TimeHandler. 3aTemM BbI3bIBaeTCSl CTaTUUECKUIA METO[
Sleep() knacca Thread u3 mpoctpancrBa umeH System.Threading.
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HasHaueHue 3Toro Metroga COCTOMUT B «3aJepxKKe» Mpoliecca BhIMOJI-
HEHUSI MPOrpaMMbl Ha KOJIMYECTBO MUJUIMCEKYHII, COOTBETCTBYIOIICE
3Ha4YeHMIO aprymeHTa. B maHHoM ciiydae 3agepxkka paBHa 1000 mu-
JINCEKYHNIaM, TO €CTb OIHOI CeKyHJIe.

Merton run(), mochuiasi COOOIIEHUS O COOBITUSIX, «HUYErOo He
3HAET» O TOM, KTO Oy/eT Moay4yaTb 3TU COOOILEHUS, U KaK OHU OyayT
oOpabateiBaThes. B Texnonorun Windows-nporpaMMupoBaHUs IIPU-
HSITO TOBOPUTh, YTO OOBEKT (B HallleM MpuMepe He 0ObEKT, a CTaTU-
YeCKUI MeTO Kjacca) nybaukyem codbimus, IIOChUIasi COOOIIEHMS O
Hux. JIpyrue oObeKTHl (B HallleM HNpUMepe 3TO OYOyT CTaTUYECKUE
METOIbI) MOTYT HOONUCAMbCA HA COObIMUSL.

IMTonmucka Ha ITOJIydeHME COOOIICHMIA O COOBITUMM B sI3bIKe C#
NpeaycMaTpuBaeT Cleaylolue 1eiCTBUS:

* CO3[aHMe DK3eMILIsIpa TOro nejerara, Ha KOTOpblii HACTPOEHO
COOBITHE;

e TIOIKJIIOYEHME SK3EeMILISIpa IejieraTa K COOBITHIO.

OOBIYHO 3TU ABa OEeUCTBUS OOBEAMHSIOT B OTHOM OIlepaToOpe
caenyolero dopmara:

ums_cobbiTna += new ums_generata (MMsi_mMeToza);

YcnoBue NpUMEHUMOCTH MONMUCKUA HAa COOBITHE — Haauvyue U
JOCTYIMHOCTb METO/Ia, KOTOPKINA OyIeT BhI3BaH AJ1s1 00pabOTKH COOBI-
1. IMs 3TOTO MeTOIa UCTIONb3yeTCs B Ka4eCTBE apryMeHTa KOHCT-
pykropa nenerata. CaMmo co0oii, 1 aejieraT COOBITUS U UMsI COOBITHUS
JOJDKHBI OBITh JOCTYITHBI B MECT€ TTOIIMUCKHN.

Ha onHo coObiTHE MOTYT OBITH MOAMKMCAHbI HECKOJIBKO METOMIOB,
IUJIS1 KaXKI0TO U3 KOTOPBIX HY>KHO MCITOJIb30BaTh CBOI ornepaTop Mpu-
BEIEHHOIO BUIA.

IIpenmnonoxumM, 4TO <«IIPUHUMATh COOOILUECHUS» O COOBITUSX B
merone run() momkeH meron Main() Toro xe xKjacca, B KOTOpOM
onpeneseH Meton run(). ITycte oOpaboTynKamMu COOOILEHUS O CO-
OBITMM OJKHBI ObITh 1B METO/A C 3aroJIOBKaMU:

static void one( )
static void two( )

Torga meTon Main MoxeT ObITh TakuM (miporpamma 17 _08.cs):

static void Main() {
onTime += new TimeHandler(one); // nognucka Ha cobbiTne...
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onTime += new TimeHandler(two); // ...Ans metoga two
run(); // 3anyck npouecca

OcrajgbHOe, TO €CTh (DYHKIIMOHAJBbHOCTD IPOTPAMMBI B 1IEJIOM,
3aBUCUT OT BO3MOXKHOCTE! 1 ocoOeHHOCcTelr MeTomoB one() u two().
B cnenytoieii Huxxe nporpamMme MeTo one() BBIBOJUT B KOHCOJIb-
HO€ OKHO JIaTy W MOCEKYHIHO M3MEHSIolIeecs] 3HaYeHUE BPEMEHU.
Meton two() B Hauajie TOl Ke CTPOKM BBHIBOAUT MOPSAKOBEI HOMEP
coObiTusi. HoMep u3MeHseTcsl Kaxayto ceKyHAy (IpU KaxaoM odpa-
IIEHUHU K METOAY).

// 17_08.cs — ctatndyeckmne cobbITUSI N CTaTU4ECKNEe MeToabl
using System;
delegate void TimeHandler( ); // obbsiBneHmne generara-tuna
class test cs {
static event TimeHandler onTime;// 06bsiBNNeHne cobbITUS
static void run( ) // npouecc c reHepauyuneii cobbiTni
{
Console.WriteLine(«Ona Bbixoga Haxmute Ctri+C!»);
while (true) { // 6eckoHeYHbIii LUNKI
onTime( ); // nocskinka coobuieHns o cobbiTun
System. Threading. Thread.Sleep(1000); // 3anep>ka Ha 1 cek.
}
}
static void Main( ) {
onTime += new TimeHandler(one); // nognucka
onTime += new TimeHandler(two); // nognucka
run(); // 3anyck npouecca
}
static void one( ) { // npueMHuk coobLyeHns
string newTime = DateTime.Now.ToString();
Console.Write("\r\t\t{0}", newTime);
}
static int count = 0;
static void two( ) { // npuemHuk coobLyeHus
Console.Write("\r{0}", count++);
}
}
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PesynbTaT BBIIIOJHEHMS IIPOrpaMMbl Ha 7-1 CEKyHIE:

Ansa ebixoga Haxmute Ctrl+C!
7 16.05.2012 10:27:17

B Ttexkcre mporpamMmbl oOpaTMM BHUMAaHHWE Ha BBIBOA IIPEmyII-
peXIEeHUs MOJIb30BATEIO;

Console.WriteLine(«Qnsa Bbixona Haxmute Ctrl+C!»);

Coueranue knapuin Ctrl 1 C npuBOAUT K He3aMeIINTEIbHOMY
MPEeKpPaIlleHNI0 BBITIOJHEHUSI MporpaMMbl. UTOOBI He «3aTEMHSTh»
OCHOBHYIO CXEMY MPOrpaMMbl, WILTIOCTPUPYIOLIEH TOJTBKO MEXaHU3M
paboTHI ¢ COOBITHSIMM, B Hee HE BBeJIeHBI HUKaK1e CPEICTBA TUaIora
C TIOJIb30BaTEIeM.

B cTpoke-aprymeHTe mMeTona KOHCOJbHOro BbiBoma Write() yri-
PpaBJISTIONIAs 3CKEHUII-ITOCIeI0BATEILHOCTD '\I' 00eCIIeYnBaeT IMpU KaxK-
JIOM OOpallleHMM IIepexo] B Hayalo CTPOKM auciuies. TeM caMbIM
BBIBOJI BCE BPEMsI BBIMIOJIHSETCSI B OJHY U TY X€ CTPOKY, U300paxe-
HHE Ha KOTOPOI OOHOBIISIETCS €XKECEKYyHIHO.

B metone one() ucnoab3yercs cBoiicTBo Now kiacca Data.Time.
Ero Ha3zHaueHue — BEpHYTh TEKylllee 3HAUYEHUE JaTbl U BPEMEHMU.
IIpumenenue metona ToString() O3BOISET IIPEeACTABUTh 3TU 3HAYE-
HUS B BUIE€ ONHOI CTPOKU, KOTOPAs 3aTeM BBIBOIUTCS Ha IMCILICH.

[ns moncyera coObITUI (CEKyHA) OomNpeneseHa cTaTuyeckas Ie-
peMmeHHas int count. Ee 3HaueHMe BEIBOOUT 1 3aTeM YBEJIMUMBAET HA
1 meTon two().

B paccMoTpeHHOM TpuMmepe aenerat oObsBIEH BHE KJIACCOB U
BCE METOIBI CTAaTUYECKME — TeHEePAIIUIO COOBITHI BBITIOTHSIET CTaTH -
yeckuit meton run(), MOANMCAHbI Ha COOBITUS ABa APYTUX CTaTUYEC-
Kux Metoaa. Takum oO6pa3oM, ¢ MOMOILIbIO MEXaHU3Ma COOBITUM B3a-
MMOJIEICTBYIOT He OOBEKThI, @ METOMIbI OJHOTO Kjlacca test_cs. Kpome
TOTO, B OOBSBICHUM [IejieraTa OTCYTCTBYIOT IapameTphl. IToatomy
MPU MOCHLIKE COOOIIEHUsI O COOBITUM METOABl 0OPabOTKU HE TMOIy-
JaloT HUKAKO MH(GOPMALIMY U3 TOYKH BOSHUKHOBEHHS COOBITHSI.

bonee ob1mii cayyail — cobbITUE CO3AAETCS OOBEKTOM, a B Ipy-
TUX 00beKTax (B 00beKTax APYIMX KJIacCOB) MMEETCSI BO3MOXHOCTh
pearupoBaTh Ha 3TU COOBITHS. Kak MBI yXe mokasanu, K OTHOMY
COOBITUIO MOXET OBbITh «IPUMMCAHO» HECKOJbKO 0OpPabOTUMKOB U
BCe OHM OyAyT BbI3BaHbI MIPU HACTYIIJIEHUU COOBITHUS.
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MexaHu3m paboThl ¢ COOBITUSMU MpeaycMaTpUBaeT HECKOIbKO
9TaIloB.

1. OObsiBIEHUME Neierara-Tymna, 3alalllero CUrHaTypy Tex (eué
HEU3BECTHBIX HAa JAHHOM 3Talle) METOJOB, KOTOpbie OYIyT BbI3bI-
BaThbCs MpU 00pabOTKE COOBITUS;

2. OnpeneneHue nepeMeHHOM COOBITUSI, UMEIOIEi TUII AejieraTta
COOBITHS;

3. OnpeneneHust reHepaTopa COOBITHUSI (ITOCBLUIKU COOOILIEHNS), C
yKa3aHUEM apryMEHTOB, MHMOPMUPYIOIINX TOJIydaTesieid O COCTOS -
HHUU 00BEKTAa, MTOCIABIIEr0 COOOIIEHNE;

4. OmpeneneHre MeTOIOB 00pabOTKM coObITHsI. CUTHATypa Kax-
JIOr0 METONIa NOJXKHA COOTBETCTBOBATh THUILY JAeJieraTta COObITHS;

5. CozpaHue 3K3eMILIsIpa TOTo JejieraTa, Ha KOTOPBI «HacTpoe-
HO» cOOBITHE. APTYMEHT KOHCTPYKTOpa — MMsI MeToJa 0OpabOTKU;

6. [TonkimroueHWe aK3eMILIsIpa Jesierarta K mepeMeHHOM COOBITHSI.

IlepeuncieHHble 3Tanbl OOBIYHO OTHOCSTCSI K pa3HbIM KJlaccam
nporpaMMmbl. M 3THX pa3HBIX KJIACCOB I10 MeHbIIIel Mepe aBa. Kiacc,
oOpabaThIBaIONIUil COOBITHS, JOIKEH COAepKaTh METOALI 00pabOTKM
WIM MO KpaiiHeil Mepe MMETh TOCTYN K 3TUM MeTonaMm. B HEM pea-
JU3YIOTCS 3Tansl 4, 5, 6. Bropoit kacc — 3To Kjacc, reHepupylo-
LW COOBITUS, peanu3yeT 3Tansl 1, 2, 3.

3ayacTyio B IIporpaMme MPUCYTCTBYET TPETUI KJlacCc — yIpaBIs-
IOLIMI TIpolleccOM Ha 0oJjiee BICOKOM ypoBHe. B pa3HbIx 3amavax
€0 Ha3bIBAIOT CYNEPBU30POM, MOHUTOPOM, AMCHeTYepoM U T.1. [1pu
HaJIMYMU TaKOro Kjacca W ABYX MOMYMHEHHBIX — KJlacca reHepaluu
U Kjacca 00paboTKu COOBITHUI - cxemMa paboThl CyniepBU30pa CBOMIST-
CsI K CJIEOYIOIIMM IIaram:

1. Co3gath OOBEKT KJIacca TeHepalliy COOBITHIA;

2. Co3path 00BEKT KJacca 00pabOTKM COOBITUI (3TOTO MOXET He
noTpedoBaThCsl, €CIM METOA 00pabOTKU SIBJISIETCS CTATUYECKUM);

3. Co3pmarh 3K3eMIUISp Jejerara, «<HaCTPOUB» ero Ha METOJI Kjiacca
00paboOTKN COOBITHIA;

4. TToaKIIOUUTh 3K3eMIUISIp AeieraTa K epeMeHHON COObITHS U3
00BbeKTa KJjlacca reHepaluu;

5. Ilepenath ympaBieHHE OOBEKTY Kjlacca reHepaluud COOBITUIA
(Kakomy-JIM00 13 €ro METOJ0B, TEHEPUPYIOIIUX COOBITHS).

Hanee BCE BBIMOJHSIETCS B COOTBETCTBUM C OOIIMMU MPUHIIMNA-
MM COOBITUITHOTO YIIpaBJICHUSI.
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B kxauecTBe mpumepa pacCMOTPUM IIPOTpaMMy C IeJIeraToM U
yeThIpbMs Kj1accamu. Kiacc Sorting conepXXuT MeToHd, KOTOPbIil cop-
THPYET B OPSIKE BO3PACTAaHUSI OMHOMEPHBIM 11eIOUNCICHHBIN Mac-
cuB. B mporiecce cOpTUPOBKY TTOACUYUTHIBAETCS KOJTUYECTBO TEpe-
CTAaHOBOK 3HAYEHMI 2JeMeHTOB. [Ipu KaxkmoM 3aBeplIeHUU
BHYTPEHHETO IINKJIa (DOPMUPYETCS COOBITHE, TIEPenarollee «BO BHE-
LITHUM MUP» KOJIMYECTBO BBITIOJIHEHHBIX IIEPECTAHOBOK, pa3Mep Mac-
CHUBa U CYETYMK UTepalldil BHEIIHEro HukJia. /Iist paboThl ¢ COOBITH-
SIMU B KJ1acce OOBSIBJIEHO COOBITHE onSort, MMerolee TUIT BHEIITHETO
nenerata SortHandler.

Kiacc View comepxut meton o0paboTKu coObITHSI. MeTo BhI-
BOIWT Ha KOHCOJIb 3HAUYeHUE CYETYMKA TIEPECTAaHOBOK.

Kiacc display Busyanusupyet IMHAMUKY IIpoliecca COPTUPOBKU —
BBIBOIMT Ha KOHCOJIb MMUTALIMIO 3JIeMeHTa yrpaBieHus ProgressBar.

Meton Main() ynpasistoniero kiacca Controller B COOTBETCTBUUA
C o01Iel cxemMol Co31aET 0OBEKT Kilacca, TeHEPUPYIOIIETO COOBITUS,
Cco31a€T 00BEKT KJ1acca — obpaboTunka (View). 3aTeM MOAKIIOUAeT
K IepeMEeHHOM COOBITUS aBa HabJroAaTeNs — ABa OE3bIMSIHHBIX 3K-
3eMmInsipa gejerara SortHandler. M, HakoHell, yIipaBjieHUe Iiepeaa-
€TCsI METOJy COPTUPOBKU O0BbEKTA — IreHepaTopa COOBITUI.

// 17_09.cs — cobbITUSI U COPTUPOBKA
using System;
using System.Text;
// Ob6bsIBNeHne generara-tuna:
public delegate void SortHandler(long cn, int si, int ki);
class Sorting // knacc copTUpPOBKN MacCUBOB
{
int size; // pa3amep maccuBa
int[ ] ar; // ccbinika Ha maccuB
public long count; // cyeT4ynk o6MeHOB nNpu copTUPOBKe
public event SortHandler onSort; // o6bsaBneHne cobbiTus
public Sorting(int[ ] Is) // KOHCTpykTOpP
{
size = Is.Length;
count = 0;
ar = lIs;
}

public void sort( ) // copTupoBka ¢ noCbIJIKON U3BELYEeHUN

{
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}

int temp;
for (inti = 0; i< size - 1; it+)
{
for (intj =i+ 1; j < size; j++)
if (ar[i] > ar[j])
{
temp = arli];
ar[i] = ar[j];
ar[j] = temp;
count++;
}
if (onSort != null)
onSort(count, size, i); // reHepauns cobbiTus

}

class View

{

}

// O6paborynk cobbiTHii B 0OBbEKTax:
public void nShow(long n, int si, int ki)
{

Console.Write("\r" + n);

}

class Display // O6paboTynk cobbiTnii B 3TOM Kjlacce

{

}

static int len=30;

static string st = null;

public static void barShow(long n, int si, int ki)

{
int pos = Math.Abs((int)((double)kl / si * len));
string s1 = new string('\u258c’, pos);
string s2 = new string(’-’, len - pos-1) +

"\u25c4’; // unicode gna TpeyronbHuka;

st = s1 + "\u258c” + s2; //'\u258c’ - npssMoyrosnbHuUK
Console.Write("\r\t\t" + st);

}

class Controller

{
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static void Main()
{
Random ran = new Random(55);
int[ ] ar = new int[19999];
for (inti = 0; i < ar.Length; i++)
ar[i] = ran.Next( );
Sorting run = new Sorting(ar);
View watch = new View( ); // Co3gaH ob6beKT
run.onSort += new SortHandler(Display.barShow);
run.onSort += new SortHandler(watch.nShow);
run.sort( );
Console.Write("\n");
}

Pe 3YJbTAT BLITTOJTHCHUA ITPOrpaMMbl:

100372610

[ <

OOpaTtuTe BHMMaHUE, 4TO COOBITHIHBIN neneraT SortHandler n
repeMeHHass COOBITUS onSort, TOJKHBI OBITh OAWHAKOBO JOCTYITHBI
B MecTe TTOAITICKN Ha COOBITHE.

IIpu reHepaliyt COOBITHS I1IeIeCO00pa3HO MPOBEPSITL 3HAYCHIE
TepeMeHHOH cOOBITHS. DTa mepeMeHHas ocTtaércs pasHoii null, ecim
Ha COOBITHE HET HW OTHOW MOIITICKHN.

OOpaTtuTe BHUMaHME Ha TOT (pakT, YTO TeHepalus COOBITHS, B
OTJINYME OT TeHepallni UCKITIOUeHUSI, 0(DOPMITSIETCS KaK oOpalieHue
K Metony. Tem caMbIM mociie 00pabOTKM COOBLITUS yIIpaBJIeHUE aB-
TOMAaTUYECKH BO3BpAIaeTCs B TOUKY, HETTOCPEICTBEHHO CIIEAYIOIIYIO
3a OIepaTopoM TeHepalluy COOBITHS.

KoHmponbHbie eonpocskl

1. B yémM ocHOBHOE Ha3HauyeHMe Aejerara?

2. HazoBuTe aTarnsl npuMeHEHMs JIeJIeraToB.

3. YneHBbl KaK1MX BUJOB MOTYT IIPUCYTCTBOBATh B JejieraTe-Tume?

4. O0OBSICHUTE Ha3HaYEeHNE 2JIEMEHTOB OOBSIBIICHUS JiejieraTa-THIIa.

5. Kak o0BbIBUTH CCHUIKY C TUIIOM nenerara?

6. Kak co3naTth 3K3eMILIAp Aenerara?

7. Kak apryMeHTbI MOXXHO MCIIOJIb30BaTh IIpU 00pallleHn! K KOH-
CTpYKTOpY Jeerara’?

8. I'me MoxXeT pa3MelIaTbCs OOBSBICHUE AejeraTa-Tuia?
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9. KaxkoBbl BO3MOXHOCTH cBoiicTB Method u Target?

10. 17151 yero MpUMEHSIIOTCS MAaCCHUBBI AeJIeraToB?

11. Yto Takoe MHOroaapeCHbI 3K3eMILISIp aejierara’?

12. Kakue cpeacTBa IMOAAEpKMBAIOT pabOTy C MHOTIOaApECHBIMU
9K3eMILIIpaMU AeIeraToB?

13. Kak noiay4yuTh MacCHUB JieJIeraTOB M3 MHOI'0aApeCHOro Aeje-
rata?

14. Yto Takoe MexaHU3M OOpPaTHOI'O BHI30Ba?

15. Kak ucrnonb3yloTcs Aeeratbl IS OpraHM3allui OOpaTHBIX
BbI3OBOB?

16. UTo Takoe aHOHMMHBII MeTon?

17. Kak cnenudunupyercss Curonarypa aHOHMMHOIO MeTona?

18. IIpuBenuTe mpuMep pa3MellleHUs aHOHUMHOIO METoAa B 00-
palleHu’ K METOdy, TpeOyrolleMy oOpaTHBIX BbI30BOB.

19. Yto Ttakoe cobObiTHe B si3bike C# ?

20. O0OBsICHUTE CUHTAKCHUC OIlepaTOpa IMOCHUIKU COOOILEHUS.

21. IlpuBegute opMaT OOBSIBICHUS COOBITHSI.

22. Yto Takoe IepeMeHHas COObITHSS?

23. Yto ompenensieT Aenerar, yKazaHHbIA B OObSIBICHUU COOBITHUS?

24. Kakue AeicTBUS IIpeaycMaTpuBaeT MOANKMCKA Ha COOBITHS?

25. HazoBurte aTansl paboThl C COOBITUSIMU.
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OBOBLUEHUA

18.1. O606wWweHunn
KaK cpeAcTBO abcTpakumm

Kon, 3anmucaHHBII Ha KAKOM-JIMOO SI3BIKE IPOrpaMMHUPOBAHUS,
MpeacTaBisIeT coOoi Hanbosiee AeTaIM3UPOBAHHOE U TOSTOMY B 00-
IIEeM CiIydae CI0XKHOE MpeacTaBIeHUE aJITOPUTMa, BLIOPAHHOIO IS
pelleHnsT KOHKPeTHOM 3agaur. CIOXHOCTh KOJa OOBSICHSIETCS TeM
00CTOSATEILCTBOM, YTO B HEM JOJIKHBI OBITh YUYTEHBI BCE ETAIU pe-
aJIU3alliy aJITOPUTMA C IIOMOIIBIO MPUMEHSIEMOTIO SI3bIKA I OTPaHU-
YEeHUSI TOM OIlepallMOHHOM Cpelbl, B KOTOPO TOJKHA BBIIIOJIHATHCS
nporpamMma. CIJIOXXHOCTb KoJa U TPYAOEMKOCTb €ro pa3paboTKU Jie-
JIAIOT 3a7a4y €ro IIOBTOPHOIO MCIOJIb30BaHUS M aBTOMATU3alM €ro
reHepalyy BeCbMa BaXKHBIMU U aKTyaJIbHBIMU. B MpenpIaylnmnx ria-
BaX PacCMOTPEHBI CPEACTBA, IMO3BOJIAIOIINE IIPOrpaMMHUpPOBATh Ha
OCHOBE OOBEKTHO-OPHMEHTUPOBAHHOTO MOIXO0Ia. DTOT ITOAXOH IT0-
3BOJISIET CO3/IaBaTh OTAENbHBIE KJIACCH M OUOJIMOTEKU KJIACCOB, P~
TOIHBIE U1 MOBTOPHBIX MCIIOJNb30BaHUWiA. IIpuMeHsIs OGUOINOTEKY
KJIACCOB, MOXKHO CYILECTBEHHO CHHU3UTh TPYAOEMKOCTbL pa3paboTKI
MporpamMM, abCTParupysch OT AeTajeil Koma, CKPBITHIX (MHKATICYJIM-
PYEMBIX) B MCIIOJIB3YEMBIX 00BEKTaX OMOIMOTEUHBIX KJIACCOB.

Crenyrommii ypoBeHb aOCTpaKIIMM — mapaMeTpu3anus oO0bsIBIie-
HUI THIOB (HampuMep, KJIacCOB) M MeToaoB. [Ipexae yem mepexo-
IIATH K OITMCAHWIO 3TOT0 MeXaHn3Ma (peaTM30BaHHOTO B s3bIKe C# ¢
MOMOILLbIO 0000IIEHNIT) TTOSICHUM Ha TIpUMEpPEe ero OCHOBHBIE TIPUH-
LIVTIBL.

IIpenmonoxumM, 4To Ij1s JajJbHENIIero NpuMeHEHUs HEOOX0I-
MO MMETh KJIacc, 00BEKT KOTOPOTO MPEACTABIISIET COO0I OTAEIbHBIN
3JIEMEHT CBSI3HOTO CIIMCKA, KaXIbIil U3 KOTOPBIX XpAHUT 3HAYEHUS
TUMa int.

class Listint {
public int data;
public Listint (int d)
{ data = d;}
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Ecnu B pmanbHeiillieM IOTpeOyeTcsl KjiacC 3JIEMEHTOB CBSI3HOTO
crnuckKa, 00beKTbl KOTOPOIO XpaHIT 3HaueHUs Tuna char, To mpuaer-
csl OOBABIISITH €T0, HAIPUMED, TaK:

class ListChar {
public char data;
public Listint (char d)
{ data = d;}

}

ITo crpykrype xinacc ListInt u ListChar mogoOHbBI, e IMHCTBEHHOE
OTJINYME — TUIBI NoJiei data U TUIMBI TApaMeTPOB KOHCTPYKTOPOB B
OIHOM ciy4yae int, a Bo BTopoM char. BToT ¢akT, a UMEHHO pa3iiu-
Ype KJIACCOB TOJBKO B 00O3HAUEHUSX THUIIOB, JEJIaeT BO3MOXKHBIM
co3gaHue o0OOIIEHHOrO (IMapaMeTpU30BaHHOIO) Kjacca, KOTOPBIi
OymeT CIyXXKUTb 11a0JIOHOM IS aBTOMATUYECKON TeHepalluy ero Ja-
CTHBIX CJIy4yaeB — KJIACCOB C MOJISIMU TUIIOB int, char, a npu HeoOxo0-
aumocTtu long, double u 1.1.

B a3pike C# Takoil MexaHM3M aBTOMAaTU3UPOBAHHOM reHepaluu
KOJIOB KOHKPETHBIX 00bsIBIIEHUI cyliecTByeT. OnpeneneHus (00bsIB-
JIEHMST) KJIaCCOB, CTPYKTYP, MHTepGECOB, NeIeratoB 1 METOIOB MOTYT
OBITH MapaMeTPU30BAaHbI TUTIAMU TEX JAHHBIX, KOTOPHIE IIPEICTaBIIC-
Hbl TUMU KOHCTPYKIUSIMU WIK 00padaThIBalOTCS ¢ UX ToMolbio. O
TaKOi BO3MOXHOCTHY MapaMeTpu3alui 0ObsSBICHUN TOBOPSIT, UCHOJIb-
3ysl TEpMUH «00001IeHUsT». MexaHu3M 00001eHui si3bika C# cxoxk
C MexaHu3MOM 111a0joHOB (templates) Ki1accoB U (GYHKUMK SI3bIKa
C++. Kpome Toro, Kak ykaseiBaeT ctangapt C#, 000011eHs XOpo-
1110 3HAKOMBbI IPOrpaMMMCTaM, BIaACIOLIUM SI3bIKaMu D¢ denb uin
Ana. OTMETUM, YTO B PYCCKOSI3bIYHOM JIMTEpaType, MOCBSILEHHON
s3pIkaM  OPdeab 1 Ana 06001IEHHBIE (generic) MeTOAbl Ha3bIBAIOT
PONOBBIMU TMOANPOrpaMMaMM, a 06 0000IIEHHOM MPOrpaMMUpPOBa-
HUU TOBOPST KaK O POIOBOM MPOTrPaMMHPOBAHHM.

ITapameTpuzoBaHHBIE OOBSIBICHUS KJIACCOB U CTPYKTYP Ha3bIBa-
IOT, COOTBETCTBEHHO, 0085181eHUAMU 0000uéHHbIX Kaaccos (generic class
declaration) u obssearerusmu 06006uwéHHbIX cmpykmyp (generic struct
declaration). M Kjacchel 1 CTPYKTYpPHI B 3TUX CIy4Yasix mapamMeTpu30-
BaHbl TUIIAMU CBOWX JaHHBIX U TUMAMU T€X NaHHBIX, KOTOPbIE MOJI-
JKHBI 00pabaThIBaThCsI METOJAMU 3TUX KJIACCOB U CTPYKTYyp. MHTEp-
(beicbl MOTYT OBITH TAapaMETPU30BaHBI TUTIAMU TeX JAHHBIX, KOTOPBIE
00pabaThIBalOTCSI METOoJaMM MHTep(helCOB IOCIe MX peaau3alluu.
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OObsBIEHUST TaKUX ITapaMeTpU30BaHHBIX MHTEePdECOB Ha3bIBAIOT
o0ss6AeHUAMU 0000WEHHbIX uHmMepghelicoé (generic interface declaration).
JJ1st TOro, 4ToOBI CO31aBaTh «0000IEHHEIE AJITOPUTMbI» BBHIIIOIHSIIOT
napamMeTpu3alyio METOIOB TUIIAMU MPUMEHSIEMbIX B HUX NaHHbIX.
Takue mapaMeTpU30BaHHBIE METOABI HAa3bIBAIOT 0000UEHHbIMU MEMO-
damu (generic methods). B o0ObsIBIeHUU 0000WéHHO20 deaeeama THU-
MU3UPYIOLLKE MapaMeTpPhbl OMPEAESIOT TUITbI TApaMETPOB U TUIT BO3-
BpalllaeéMOT0 3HAYEHUs T€X METOJIOB, KOTOPBIC TOKHBI IIPEACTABIISITh
9K3EMIUISIPHI Jeserara.

18.2. leknapaunn 06006LWEHHBbIX KITaccoB

PaccMmoTrpuM (popmaT gekitapanin 0000mMERHOro (ITapaMeTpr30-
BaHHOTIO) KJjacca:

MoanguKaTopel_knacca,,, class ums_knacca
CNUCOK_TUMU3UPYIOLLMX_NapaMeTpPoB
6asa_knacca opt
OrpaHNYeHuNsl_TUMN3NPYIOLLINX_MapamMeTpoB,,,,
Teno_knacca;,,,

B npusenénHoM ¢dopmaTe 00s13aTeIbHBIMU SIBIISIIOTCS: CITyXKeO-
Hoe cJ10Bo class, ums_kaacca (a 310, KakK Mbl 3HaeM, — UJIeHTU(DUKA-
TOP), CAUCOK_MURU3Upyowux_napamempoé u meao_xaacca. OCHOB-
HbIM TMPU3HAKOM OOOOIIEHHOIO KJlacca CIYXUT HaJluyue B €ro
OOBSBIICHUHU CRUCKA_munusupyouux_napamempos. Eciim B 00bsIBiIe-
HUU OIYCTUTD 3TOT CAUCOK W, KOHEUHO, 02paHUUeHUs MUNUSUPYIOUUX
napamempos, TO OHO MPEBPATUTCS B OIpeeeHre OObIYHOTO (Hema-
paMeTpM30BaHHOTO) KJacca.

CrnucoK TUMU3UPYIOIIUX MapaMeTpoB MpeACTaBIsIeT coboi 3aK-
JIIOYEHHYIO B YIJIOBBbIE CKOOKM < > TOC/IEAOBATEILHOCTD pa3aeae HHBIX
3aMnsIThIMUA nIeHTHdUKaTopoB. OOpaTTe BHUMaHMUE, YTO OOOOIIEH-
HbBII KJ1acC MOXET ObITh HACJAEIHUKOM 0a30BOro Kjgacca Uil MOXKET
peanus3oBath UHTepdeic, mpuuéM U 0a30BBIA KJIacC U pean3yeMblit
uHTepdelic, B CBOIO oYepeb, MOIYT OBbITh MapaMeTpPU30BaHHBIMU. B
npuBeAEHHOM (opMmare AeKjiapaiuu 0000IEHHOTO Kjacca BO3MOX-
HOCTb HacjieNoBaHMsI 0003HaUeHa KOHCTPYKIIMEH «ba3za_kaacca».

B cranpapre C# njisi 3HaKOMCTBa ¢ OOOOIIEHHBIMU KjlacCaMu
MpeUTaraeTcs pacCMOTPETh IPUMEPHO TaKoe OObABICHUE (IIPOTrpaM-
ma 18 01.cs):
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class Stack <ltemType> // cTek Aansa Ao6bIX JaHHbIX
{
static int stackSize = 100; // npeaenbHbIi pasMmep CTeKa
private ItemType[ ] items = new IltemType[stackSize];
private int index = 0; // Homep cBO60O4HOro 3JIeMeHTa
public void Push(ltemType data) { // nomecTuTp B cTek
if (index == stackSize)
throw new ApplicationException("Ctek nepenosHeH!");
items[index++] = data;
}
public ItemType Pop() { // B3aTb n3 crteka
if (index == 0)
throw new ApplicationException("Ctek nyct!");
return items[—index];

OObsiBNEHNE BBOAUT OOOOIIEHHBINM Kjlacc ¢ uMeHeM Stack mis
TpeACTaBICHUS CTeKa, TO €CTh TaKO CTPYKTYPhI JaHHBIX, KOTOpas
MO3BOJISIET 3alIOMUHATh MOCJIeI0BaTeIbHO TIepeaaBaeMble eif 3Have-
HMSI M U3BJIEKATh UX B MOpsaKe, 0OpaTHOM UX mocTymieHuto. [lo-
CTyMalollyue B TAKOW CTeK 3HAYEHUsI 3alIOMMHAIOTCSI B OMHOMEPHOM
maccuBe u3 100 syneMeHTOB ¢ MMeHeM (CChUIKoi) items. OcobeH-
HOCTh OOBSIBJIEHMSI 3TOIO MacCHMBa B TOM, UTO THUII €TO 3JIEMEHTOB
omnpenesseT TUNMM3UpYIOUUi mapameTrp ¢ umeHeMm ItemType. s
paboThl C dJIeMEHTaMM CTeKa B 0OOOIIEHHOM Kjacce OIpeacsieHbl
nBa meroga — Push() u Pop(). IlepBblii M3 HUX MOJyYaeT yepes na-
paMeTp HEKOTOpOe 3HAaYeHUE U JOJKEH MOMECTUTb €ro B MacCHB,
CBSI3aHHBIN CcO cCchUIKOM items. Meton Pop() u3BiaekaeT u3 Maccuba
TOCJAeAHUI M3 TIOCTYIUBIIUX TyIa 3JEMEHTOB M BO3BpAlllaeT €ro
3HaueHME B TOUKY BbI30Ba. CaMoe BaXXHOE 31eCh — HMCIIOJIb30BaAHUE
TUunusupyloiero napametpa ItemType. OH onpenensieT TUI SJEMEH-
TOB MaccuBa, TUI napaMmeTpa MeToaa Push() u TuI Bo3BpallaemMoro
MeTomoM Pop() 3HaueHwUsl.

OcHoBHasg uaes o0O0OIEHUII COCTOUT B TOM, UYTO AeKJIapalus
0000IIEHHOTO KJjlacca CIYyXHUT 1LIa0J0OHOM JIsI CaMbIX pa3HOOOpa3-
HBIX YK€ HelmapaMeTPU30BAHHBIX KJIACCOB, KOTOPHIE KOMITHJISITOP
ABTOMATUYECKM OMpenessieT (CTPOUT), UCXOMS U3 AeKaapaluu 0000-
IIEHHOTO KJlacca M MMEIOLIMXCSl B TpOrpaMMe KOHKPETHBIX «00pa-
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LIeHUI» K 3TOoM Aekapaiuu. KoHCTpyKivs, KOTOPYIO Mbl YCJIOBHO
Ha30BEM «00palleHUeM K JeKapaly 0000IIEHHOTO Kiaccay, UMe-
eT BUJ;

nMs_06006LYEHHOro_knacca <CrvucoK_TUNU3npyiowmnx_aprymeHTos>

3mech KaXIObId munusupyowuil apeymenm — UM KOHKPETHOTO
TUIIa, KOTOPOE JTOJKHO 3aMEHUTh B 00BSIBIEHUU 000011EHHOTO Kj1acca
BCE BXOXICHMS COOTBETCTBYIOILIETO THUITM3WPYIOIIETO IapameTrpa.
CoOTBETCTBHE MEXIY TUMU3UPYIOIIMMH TTapaMeTpaMy IeKJIapaluu
00001IEHHOTO KJlacca U TUIIM3UPYIOLIMMHU apryMeHTaMu B oOpaliie-
HUU K HEMY YCTaHABJIMBAETCS MO MX B3aUMHOMY pPacCIOJIOKEHUIO.
3mech UCMOJb3yeTCs TPAOUIIMOHHAS IS OOpallleHU K MeTomaM,
(GYHKLMSM U TIpOLIeypaM cxema 3aMelleHus TapaMeTpoB (hopMaib-
HBIX MapaMeTPoOB) apryMeHTaMu ((paKTUYECKUMHU ITapaMeTpaMu).

Ecnu B mporpamme, comepxaileil Aekjapaiuio 0000IIEHHOTO
kaacca Stack<ItemType>, HUCIIOJIb30BaTh KOHCTPYKIIUIO
Stack<char>, To 3T0 BBOIMT cheyuaiu3uposantsiti (AHCTAHLIMPOBAH -
HBIM, KOHKPETHBIN) TUII, ITOPOXIaeMbIiA U3 AeKIapaluu 0000IIEH-
Horo kiacca Stack<ItemType>. B 3ToM clieinaan3upoBaHHOM THUIIE,
KOTOPBIM CYLIECTBYET TOJBKO IOCJI€ KOMITWISILIUU TIPOTpaMMbl, BCE
BXOXIIEHUS TUNTU3UPYIollero MapameTpa [temType 3aMeHeHbl TUTIOM
char. DieMeHTBl MaccuBa, CBSI3aHHOTO CO CChLIKOM items, OymIyT MMeThb
tun char, meton Pop() OyaeT Bo3BpalllaTb CUMBOJIbHbIE 3HAUEHUS,
napaMmeTp metona Push() OyneT CUMMBOJIBHOTO THUMA.

st o0o3HaUYeHUsI CHelMaJu3upPOBaHHOTO Tuma craHgapt C#
BBOAUT TEPMUH «CKOHCmMpyuposauHuiii mun» (constructed type). Ume-
Ha CKOHCTPYMPOBAHHBIX TMIIOB MOXKHO MCITOJIb30BaTh KaK M OOBIY-
HBbIe UMEHa HelapaMeTpHU30BaHHBIX KiiaccoB. HampuMmep, Tak:

Stack<char> symbols=new Stack<char>();
symbols.Push('A’);
char ch= symbols.Pop();

B nanHoM mpumepe co3gaH 3K3eMIsAip (00BEKT) Kjacca
Stack<char>, omnpeneneHa u cBsi3aHa C 3TUM OOBEKTOM CCBIJIKA
symbols ¢ TUIIOM TOro Xe KJjacca. 3aTeéM B CTeK MOMEIIEH CUMBOJI
'A’ n ¢ omoibo MeToga Pop() 3TOT cMMBOJI IOJIy4eH (M3BJICUEH)
U3 CTeKa.

TouHo Tak Xe, KakK ISl XpaHEHUST B CTEKe CUMBOJIbHBIX JTaHHBIX
onpenesieH kiacc Stack<char>, MOXXHO BBOAUTb CKOHCTPYMPOBAaH-
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HbI€ TUIIBI IJIS1 CTEKOB C 3JIEMEHTaMU JI00BIX TUIIOB. DTO MOTYT OBITh
KaK npeaonpeaeaEéHHbIe TUIILI SI3bIKA, TaK U TUIIbI, BBEAEHHbBIE TIPO-
rpamMmuctoM. Hanpumep:

Stack<double>real = new Stack <double>();
real.Push(3.141592);
double pi=real.Pop();

BBenss CKOHCTpYMPOBAaHHEINA TUII, MBI MOXXEM MCITOIb30BaTh €ro
TOJIBKO TSI pabOTHI ¢ TEMU TaHHBIMU, «Ha KOTOpPBIE €r0 HACTPOEH...»
C y4€TOM IIpenbIaylIero o0bsIBIeHUS ITepeMeHHoi symbol ciemyto-
I orepaTop He BepeH:

symbols.Push(2.7171); // owumnbka komnunsauun

B nexnapanun o00OIIEHHOIO Kjacca MOXKET OBITh HECKOJIBKO
TUNU3UPYIOLIUX HapaMeTpoB. OrpaHUYEHHbIN Ha UX KOJIMYECTBO HET.
EcrecTBeHHOE TpeOOBaHME — UYUCIO TUMU3UPYIOLIUMX apryMEHTOB,
JIOJKHO OBITh pABHO KOJIMYECTBY TUIIM3UPYIOLIMX ITApaMETPOB B AEK-
Jlapalu 00O0IIEHHOro KJjiacca.

Kaxaplii TMMM3MpyIoNIuMii MapaMeTp OoNpenesseT UMs B IpOCTpaH-
CTBe JeKJIapalliyi CBOEro kjaacca. TakuMm oopa3oM, UMS TUITU3UPYIO-
LLEro MapamMeTpa HeE MOXKET COBIALATh: C UMEHEM LIPYTOro TUITU3U-
pyIOlIero mapamMeTrpa CBOEro e Kjacca, ¢ MMEHEM OOOOILIEHHOTO
Kjacca, ¢ UMEHEM 4JieHa 3TOro Kjacca.

O06s1acTh CyllleCTBOBaHUS TUITUM3UPYIOIIETO MapamMeTpa BKIOUYaeT
0a3y Kjacca, orpaHMYEeHUS TUTTU3UPYIOLLIMX TTApaMEeTPOB U TEJIO KJlac-
ca. B otimunre ot WwieHoB Kjacca TUIM3MPYIOLIe napaMeTpbl He pac-
IIPOCTPAHSIOTCS Ha MPOM3BOIHLIE Kjiacchl. B objactu cyliecTBoBa-
HUS TUMMU3UPYIOIIUIA TTapaMeTp MOXHO MCIIOJb30BaTh KaK MMS TUTIA.

18.3. OrpaHMyeHus TUNU3NPYHOLLUX
napameTpoB

B npuBenéHHOM BEILLIE (hopMaTe 00BSIBIACHMS 0O000IIEHHOTO KJlac-
ca yKazaH OJIMH BeChbMa BaxKHBIM pa3nesl, KOTOPHIN OIpeaeIisieT orpa-
HUYECHMS, HAKJIaIbplBaeMble Ha TUITM3UpPYIOIINe apryMeHThl. OH Ha-
3BaH «02PAHUYeHUs MURUBUPYIOWUX_napamempos». PaccMoTpuM ero
Ha3HavYeHUe.

Bo MHorux ciaydassx 00001IEHHBIN KJIacC HE TOJIBKO XpaHUT 3Ha-
YEHUS, TUI KOTOPBIX OIpPeAesIéH TUITU3UPYIOIINM ITapaMeTPOM, HO
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M BKJII0YAeT cpeacTBa (0OBIYHO 3TO METOIbI KJIacca WM €ro 00beK-
TOB) JJIs1 00pabOTKU 3TUX 3HAUYeHUM. [IpearonoxXumM, 4To B 3K3eMII-
nsapax (B 00beKTaX) CHelMaJIu3MpOBaHHBIX TUIIOB, IMOPOXKIAEMBIX
00001mEHHBIM KJ1accoM Stack<ItemType>, Hy:XKHO XpaHUTb TOJILKO
TaKue TaHHbIe, ST KOTOPHIX BBITIOJHSIETCS OIpeaeIEHHOE YCIOBHE,
WCTUHHOCTb KOTOPOTO YCTAaHABIMBAETCS C ITOMOIIBIO MeToada
CompareTo(). IIpoBepKy 3TOT0 yCI0BUS MOXHO BBHIIIOJHSTH B METO-
ne Push(), onpenenuB ero, HalpuMep, TaKUM 00pa3oM:

public void Push (ItemType data) {
if (((IComparable)data).CompareTo(default(ltemType)<O0)...
return;

B tene metonma Push() 3HaueHue mapameTrpa data mpUBOAUTCS K
3HavyeHuio tuma umHTepdeiica IComparable. Tonbko mociie 3TOrO
K pe3ylbTaTy TNPUBEICHHUS MOXHO OyIeT MPUMEHUTHh METOJ
CompareTo(), cneuuduuupoBanHbiii B uHTepdeiice IComparable.
DTOT MHTEepdeEic onpeneaéH B MPOCTPaHCTBEe System W TIpeaHa3Ha-
YeH IS cpaBHEHUS 00BbeKTOB. Jekmapaus nHtepdeiica:

intemface IComparable {
int CompareTo (object p);
}

Kak Buaute, uHTepdeiic COmepKUT MPOTOTUII TOJIBKO OTHOIO
merona. Haznauenue meroga CompareTo() — cpaBHMBaTh 3HaY€HUE
TOTO 00BEKTa, K KOTOPOMY OH IPMMEHEH (IJI KOTOPOIO BbI3BaH
3TOT METO), CO 3HAaUYCHUEM O0BbeKTa-apryMeHTa. DTOT apryMeHT 3a-
MEHSET MapaMeTp p, TUIIOM KOTOPOTO CIYKUT Kiacc object. Tak kak
object — oOwwMil 0a30BbIA KjIacc Uisl KJIAcCOB OUOIMOTEK U MPO-
rpamMM Ha C#, TO apryMeHT MOXeT UMeTh 1000l tull. IIpennosara-
eTCs, UTO IIeJIOUMCIEHHBIN pe3yiabTaT, BO3Bpallla€MbIli METOIOM
CompareTo( ), yIOBIETBOPSIET CIACAYIOIINM COTJIAIIEHUSIM.

Pe3ynbTatr MeHbIIIe HyJIsI, €CJIM BBI3BIBAIOIINI OOBEKT HYXKHO CUM-
TaTh MEHBIIIMM HEXeJIN 0OBheKT-TIapaMeTp.

Pesynbrat OoJbllIe HyJIS1, €CIU BHI3BIBAIOIINI OOBEKT HYXKHO CUM-
TaTh OOJBIIMM HeXeIu 00beKT-IIapaMeTp.

Pesynbrar paBeH HyIIO, €CJIA BBI3BIBAIOIINI OOBEKT HYXKHO CUM-
TaTh PaBHBIM OOBEKTY-ITapaMETPy.
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B meTone Push() mpu o6pamenun kK merony CompareTo() B Ka-
YecTBe apryMeHTa KCIIOJIb30BAaHO 0OCO00€ BBIpaxkeHHE MeXaHU3Ma
o6o6meHuit default(ItemType).

Pe3ynbrar ero BEIYMCICHUS — MPUHSTOE IO YMOJIYAHUIO 3HAYe-
HHUE TOTO TUIA, KOTOPBIM OymeT 3aMellaTh TUIM3UPYIOIIMKA Tapa-
meTp ItemType npu co3gaHum crieraan3auuy (MHCTaHLIMPOBaHUH,
KOHKpeTu3auuu) o000I1eHHoro kiacca Stack<>.

ITocne Takoro uameHeHnuss metona Push() Ha ocHOBe 00OOIIEH-
Horo kjacca Stack<ItemType> MoxXHO co3maBaTb CKOHCTPYHPOBaH-
HBIE TUIIBI, UCIIOJIBb3Ysl TOJIbKO TUIM3UPYIOIINE apTyMEHTHI, KIacChl
KoTophIX peanu3oBaiu nHTepdeiic IComparable. IIpemonpenenéH-
Hble TUNHI 93biKa C#, Takue Kak, Harpumep, int (System.Int32) unu
double (System.Double) peanusytor unrepdeiic [Comparable. ITpu
JIPYTUX TUMTM3UPYIOLIMX apryMEHTaX Ha 3Tare UCHOJIHEHUS TTporpam-
MBI OyneT reHepupoBaThes uckimouenue InvalidCastException. Ca-
MO€ TJIaBHOE M IIJIOXO€ — MOIYIIeHHAs OIIMOKa B MCIOJBb30BAHUM
HEBEPHOTO TUITM3UPYIOIIETO apryMeHTa He OyIeT pacIio3HaBaThCS
Ha 3Tare KOMITWISIINN.

KoMnunsTop cMoxXeT MAeHTU(PUIIMPOBATh HEBEPHOE 3alaHUe
TUIIM3UPYIOLIUX apTYMEHTOB TOJILKO B TOM CJIyyae, €Clid B AeKjapa-
11110 0000I1IEHHOTO KJlacca BKIOUUTh TaK Ha3bIBAEMbI CHUCOK 02pa-
Huyenutl (list of constaints) munuzupyrouiux napamempos.

DJIEeMEHT 3TOTO CITMCKa UMEEeT B

where umsa_tunusupyrowjero_napameTpa:crnmcoK_orpaHnyeHunn

3nech where — ciryxkebHoe c10Bo si3bika C#, 32 HUM CleayeT UMs
TOTO TUITM3UPYIOIIETO MapamMeTpa 0000IIEHHOTO Kiacca, IS KOTO-
poro BBOmATCA orpaHndeHUs. CIIMCOK IOIMYCTUMBIX OTpaHMYeHUMN
MpeICTaBIIsIeT COO0M CITMCOK 0003HAYCHUI TUIIOB, KaXXIbI U3 KO-
TOPBIX MOXET HMCITOJB30BAaThCSI B KauyeCTBEe THITU3UPYIOIIETO apry-
MEHTa, COOTBETCTBYIOIIETO JTaHHOMY ITapaMeTpy.

B Haiiem mpumepe co CTeKOM, MOMEIIATh B KOTOPbIM MOXHO
TOJTBKO 3HAUCHUS, TUIT KOTOPHBIX IOITyCKaeT MpUMeHEeHWe MeToma
CompareTo(), 00001LIEHHBIN KJIACC MOXHO OINpPEAEIUTh TaK:

public class Stack <ItemType>
where ItemType:IComparable

{ private ItemType [ ] item=new ItemType[100];
public void Push(ltemType data) {

if (data.CompareTo(default(ltemType))<0) return;
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}
public ItemType Pop( ) { ...}

}

Ha ocHoBe Takoii gexkJiapaluy 0000IIEHHOro Kiacca KOMITHIIS -
TOp OyAeT MpOBEPATH BCE CIIELMalIM3alii U COODIIAaTh 00 OLIMOKE B
KaXJ0M cilyyae, Korjaa TUIMU3UPYIOLIUI apryMeHT He SBJIsIeTCs Kiac-
coM, peanu3oBaBIuM nHTepdeiic IComparable. OOpaTutre BHUMAa-
HUe, 4To Terepb B MeToae Push() HeT mpuBeAeHUs TUIIA IapaMeTpa
K tuity untepderica IComparable.

B nanHoM mpumepe 00OO0ILIEHHOTO CTeKa TOJIbKO OJWH TUIIHA3U-
pYyIOLLIMIA MapaMeTp U Ui HETO BBEAEHO TOJILKO OJHO OrpaHUYEHNE
— COOTBETCTBYIOLUMI TUMTU3UPYIOLIUI apTYMEHT NOJKEH OBITb UMeE-
HEM KJIacca, peaJin30BaBllIero KoHKpeTHbI nHTepgeiic I[Comparable.

B 00001eHur MOXeT OBITh HECKOJIbKO TUITM3UPYIOILIUX I1apa-
METPOB U JJIs1 KaXKIO0TO U3 HUX MOXET ObITh YKa3aHO CBOE OTpaHuye-
HUeEe, BBOIMMOE Cly>XeOHbIM clioBoM where. B To xe BpeMs misd oni-
HOTO MapaMeTpa B OIHOM orepartope where MOXXHO yKa3aTb HECKOJIBKO
BUJIOB OTPAaHUYCHUM.

Taxkum obpa3om, Ipu oIpenesieHU 0000IIEHHOTO KIacca MOXKHO
yKa3aTb OrpaHUYEHUSI, KOTOPbIM JOJDKHBI COOTBETCTBOBATH TUITM3U-
pyolIde apryMeHTbl NIpYM MHCTaHLIMPOBAaHMM KOHKPETHOTO KJjacca.
Ecnu B mporpamMme cieiaHa IONBITKA c()OPMUPOBATh CIIeldaIn3a-
1110 0000IIEHHOTO KJlacca ¢ UCIHOJIb30BaHUEM TUITM3UPYIOLIMX apTy-
MEHTOB, KOTOpbl€ HE COOTBETCTBYIOT 3aJaHHbIM OrPAaHUYEHUSIM, TO
pe3yJibTaToM OyAeT OLIMOKAa KOMITWISILIAMN.

OnpeneneHbl BUAbl OTpaHUYECHUM:

where T: struct — TUNIU3UPYIOIIUIA apTYMEHT JOJIKEH OBITh TU-
TIOM 3HAYCHUMN.

where T: class — TUIU3UPYIOIIUI aPTYMEHT JOJKEH ObITh TUTIOM
cchU10K. CChUIKM MOTYT OTHOCUTBCS K JIIOOBIM KjlaccaM, MHTepdeii-
caMm, JejerataM 1 TMIaM MacCHUBOB.

where T: new() — TUMU3UPYIOLLIUIA APTYMEHT JOJKEH UMETh KOH-
CTpYyKTOp 6e3 mapameTpoB. Korma misi oqHOro TUIMM3UPYIOLIEro ma-
paMeTpa UCTIONIb3yeTCs HECKOJIbKO OrpaHWUYEHUI, OorpaHrYeHure new()
B CIIUCKE JIOJIKHO OBITh MOCJIEIHUM.

where T: ums_kaacca — TUNMU3UPYIOLIUI apTYMEHT JOJXKEH ObITh
MO0 yKa3aHHBIM KJlacCOM, JIUOO KIaccoM, TTPOU3BOAHBIM OT HETO.

where T: uma_unmepgeitica — TANU3UPYIOIIMI apTYMEHT JOJXKEH
OBITh MHTEP(hEHCHBIM TUIIOM.
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where T:U, rne B 310i1 KOHCTpYKUMKU U — TUNU3UPYIOLLMIA TTapa-
MeTp 060011eHus. [1py TakoM orpaHUYEHUU MTOACTAB/SIEMbIA BMECTO
napaMmeTpa T TUINM3UPYIOLIUKA apryMeHT JOJKEH OBITh MO0 TEeM XKe
apryMeHTOM, KOTOpbIii 3aMeHsieT mapameTp U, qubo0 1oJKeH ObITh
MMEHEM TIPOM3BOIHOIO OT HEero Kjacca. DTOT BUI OTpaHUYCHUS Ha-
3BIBAIOT 02paHuUeHuem ¢ nomouibio seHoeo muna (naked type constraint).

Crnucok orpaHMYEHUN TUMU3UPYIOIINX MapaMeTpPOB MO3BOJISIET
KOMITWJIITOPY YAOCTOBEPUTLCS, UTO OTIEPalIi M METOMBI B TeJie 0000-
IIEHHOTO Kjacca AOMYCTUMbI MPU TeX TUITU3UPYIOIIMX apryMeHTax,
KOTOpBIE OYAYT IPUMEHSThCS IIPU CO3IaHUU CIlelaan3aluii 0000-
IEHHOTO Kjacca.

Tunuzupylolye napameTpsl, AT KOTOPbIX OTPAaHUYEHUS HE yKa-
3aHBI, HAa3bIBAIOT c80000HbiMu (unbounded) munuzupyrowumu napa-
mempamu. 1151 TaKUX napaMeTpoB TpebyeTcsl coOoneH e Caeaylo-
11X TPeOOBaAHUIA:

e Omnepauuu != U == HeJb3s1 UCIIOJIb30BaTh, TaK KaK HET yBe-
PEHHOCTH, YTO KOHKPETHBIE TUITU3UPYIOIINE apTyMEHTHI OYIyT IO -
JIepXUBATh OTH OIECPAIINH.

* OHU MOTYT OBITh KOHBEPTUPOBaHHBI K TUITY System.Object man
npeobpa3oBaHbl U3 3TOTO THUIIA.

e OHM MOTYT SBHO NPUBOIMUTHCSI K JI1000My MHTepdelicHOMY
THUITY.

» Hx MoxHO cpaBHMBaTh co 3HayeHreM null. Eciu ¢cBoOOIHBIN
TUMU3UPYIOUIMIA TapaMeTp CpaBHUBAETCS co 3HaueHueM null, To pe-
3yJbTaT cpaBHeHUs Bcerma false, Korma TUNM3UPYIOIIMA apTryMeHT
SIBJISIETCSI TUIIOM 3HAYEHMI.

3agaHue OorpaHUYEHHUI C TTOMOIIBLIO SIBHOTO THUIIA TTOJIE3HO B TeX
cJIyyasix, KOoraa YjeH 0000I1EHHOro Kjlacca UMeeT COOCTBEHHBIN THU-
MU3UPYIOLIYI TTapaMeTp, U HeOOXOAMMO, YTOOBI 3TOT IapaMeTp Co-
OTBETCTBOBaJI TUIIM3UPYIOLIEMY IapaMeTpy OOOOIIEHHOro Kjacca.
IMpumep n3 MSDN:

class List <T> {
void Add<U> (List< U > item) where U:T { ...}
}

B nannom mpumepe o0001IEHHBIN Kiace List <T> BkiiouaeT B
KadecTBe wieHa 00001eéHHbIA MeTon Add<U>. (O6001IEHHBIM METO-
JaM TIOCBSILLEH manee pasgen 18.6.) s TMIM3MPYIOIIETO MapaMer-
pa U orpaHuyeHue 3agaHO C IIOMOILbIO yKa3aHUs sBHOro tuma T.
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Takum obpaszom, T — orpanuyeHue (3agaHHOE yKa3aHUEM SIBHOTO
Ttuna) B 06o6meénHomM Metone Add(). B To xxe BpeMs1 T B KOHTEKCTe
00bsABIEHUS 00001E€HHOTO Kiacca List <T> sBasieTcss cBOOOIHBIM
TUITA3HUPYIOIIM ITapaMeTPOM.

OrpaHuyeHre ¢ IMOMOIIBIO YKa3aHUsS SIBHOTO THUIIA MOXET OBITh
HETNOCPEICTBEHHO MCII0Jb30BaThCsd B OOBSIBICHUM OOOOLIEHHOIO
kiacca. IIpumep (13 MSDN):

class SampleClass<T,U,V> where T:V { }

B manHOM mpuMepe TpeOyeTcsT, YTOOBI apryMEHT, 3aMEHSIONINI
napamerp T, ObUI TUITOM, 3aMEHSIOIIMM HapaMeTp V, 1100 JoKeH
OBITH TTPOU3BOIHBEIM OT HETO TUITOM.

INone3HOCTh OTpaHMYECHHI SBHBIM TUIIOM B OOBSIBICHUSX 0000-
IIEHHBIX KJIACCOB HamboJIee BeJIMKa B T€X CIy4asx, Koraa HeoOXOmIm-
MO TTOMYEpPKHYTh OTHOIIIEHNE HACTIeAOBAHUS MEXKIY ABYMS TUITH3H-
PYIOIIMMHU TTapaMeTpaMH.

INepeunciaeHHble BUALI OTpaHUYEHW HepaBHO3HAYHEL. [lepBry-
HBIMU OTPAaHNYEHUSAMU SBISIOTCS: umsa_kaacca, class n struct.

BropuuHble orpaHWdeHUS: umsa_unmepgeiica, munusupyrouull_-
napamemp (OrpaHUYEHUE C MOMOIIbIO YKa3aHUS SIBHOTO THUIIA).

OrpaHuUYeHUSI TPETHETO YPOBHS: new().

HMMeHHO B TaKOoM mopsake (IepBoe, BTOpOe, TPEThe) OrpaHUde-
HUsS MOTYT BXOIWTH B omepaTop where I OOMHOTO KOHKPETHOTO
THITA3UPYIONIETO TapaMeTpa. Ilpn 3ToM TepBHYHOE OTpaHWYCHUE
MOXET OBITh TOJIBKO OJHO, YMCJIO BTOPUYHEIX OTPAHUYCHUI MOXKET
OBITH JTIOOBIM W OTpaHWYEHUE TPEThEeTo YPOBHS, T.c. new(), MOXeT
OBITH TOJNIEKO OHO. OrpaHMYEHUS OTAEISTIOTCS IPYT OT IpyTa B OIle-
paTope where 3amaTeiMu. OTpaHUTYEHAS pa3HBIX TTapaMeTPOB (OTIEIb-
HBIe oItepaTophl where) HUKaK He pa3melssioTcs (OOBIYHO WX pas3ze-
JIeHre 0003HavaeTcs MpoOGeTbHBIMI CUMBOJIAMMT).

IIpu orpaHnYeHUM B BUAEC NMMEHM KJacca:

— 9TOT KJIacC He JOJIKEeH ObITh 3amevataH (sealed);

— OH He MOXeT uMeThb THIL: Array, Delegate, Enum, Value Type;

— OH He MOXeT UMeTb TUM object.

ITpuMepsl OOBSIBICHUI ¢ OTPAaHUYEHUSMHU TUITU3UPYIOIINX T1a-
paMeTpoB:

Class MyClass < T > where T: class ...
Class newClass <T, F> where T: Stream
where F:IComparable <int>, new() ...
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18.4. O606LWEHHDbIE CTPYKTYpPbI

IIpaBuia 0OBSIBIEHNUS U UCIIOJIb30BaAHUS O000ILIEHHBIX CTPYKTYP
HE OTJIMYAIOTCS OT MpaBMWJI IJIs1 0000IEeHHBIX KjaccoB. st 0600-
LLIEHHBIX CTPYKTYp TUMM3UPYIOIIME MapaMeTphbl YKa3blBalOTCS B yI-
JIOBBIX CKOOKax BCJIell 32 UMEHEM CTPYKTYypHOTro Tvmna. st Tunu3u-
PYIOIIMX ITapaMeTPOB MOTYT ObITh YKa3aHbl OrpaHUYEHUSI, a TTpaBUIa
OOBSIBIICHUS OTpaHUYEHUN Te K€, YTO U IIJIT KJIACCOB.

Tak kak y 000011IeHHBIX CTPYKTYP MHOT'O OOIIIEro ¢ 0000IeHHbI-
MU KJIaCCaMH, TO PACCMOTPHUM 3IeCh TOJBKO T€ IMpaBUjIa, O KOTOPBIX
He TOBOPUJIOCH B CBSI3U € KJlacCaMM (XOTS OTU MpaBujia o01IMe U ISt
KJIaCCOB U I CTPYKTYDP).

HauneM ¢ Toro, yto 00001IEHUST U KJIACCOB U CTPYKTYpP IOIYyC-
KaroT nepeepysky. OCHOBO NEPETPy3KH SBISETCS KOJTUYECTBO TUTTH -
3UPYIOIIUX MTapaMeTPOB B OOBSIBICHNU OTHOMMEHHBIX TUIOB. Ilpn
neperpy3ke 0000IIeHHBIX TUIIOB KOHKPETHBIN THUIT OIIPEAEIISIETCS 110
YUCJTy TUMMM3UPYIOLIUX apIyMEHTOB, UCITOJIb30BAaHHbIX MPU MHCTaH-
nupoBaHuu. [Ipumep neperpy3ku o0001IEHHBIX CTPYKTYP:

struct Element<D> {
public D memb;

}

struct Element<E, R> {
public E memb1;
public R memb2;

B manHOM ciydae aBa OTKPBITHIX TUIIA (IBa 0000IIEHHBIX CTPYK-
TYPHBIX THUIIA) UMEIOT OAMHAKOBBIC MMEHA, HO pa3HOE KOJIMYECTBO
TUMU3UPYIOIIMX MapaMeTpoB. UMeHa 3TUX mapaMeTpoB HE MMEIOT
3HaYeHUs Mpu meperpyske. HeBo3MOXHO OOBSIBUTh B TOM Xe IMPO-
CTPaHCTBE UMEH, HaIlpUMep, 000OIIEHHYIO CTPYKTYPY C 3aTOJIOBKOM
struct Element<T, F>.

OO0O0OI1LIEHHBII TUIT HA3bIBAIOT OTKPBITHIM TUIIOM, & CKOHCTPYU-
POBaHHBI Ha €r0 OCHOBE MOJHOCTBIO CIEeLU(PUIIMPOBAHHBIA TUIT —
3aKPBITBIM, TOMYEPKUBAsA, YTO Ha OCHOBE 3TOTO CKOHCTPYMPOBAH-
HOTO THIIA YK€ HeJIb3sl OOBSBIISIT IPYTUE THUIIHL.

[Ipumep mnepeMeHHON M 3K3eMILIIpA CTPYKTYPbl 3aKPHITOTO
TUMA:

Elementint> ded = new Element<int>();
Console.WriteLine("ded.memb = " + ded.memb);
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Pesynbrat BoimosnHeHus:  ded.memb = 0

Kak Bcerga 1mo yMoJ4aHUIO YJIEHBI CTPYKTYP MHULMATU3UPYIOT-
Ccs yMaJluMBaeMbIMM 3HAYEHUSIMU COOTBETCTBYIOIIMX TUIIOB. B Ha-
1IeM IIpuMepe LIEJOUNCICHHOE T0JIe CTPYKTYPhl paBHO HYJIIO.

CrnenyeT OTMETUTDb, YTO OOOOILEHHBIM TUII M OJHOMMEHHBIN C
HUM peTYJSIpDHBI TUI CUMTAIOTCS pa3HbIMM TulaMu. Hampumep,
Hapsny ¢ 00001IeHHBIM KiaaccoM Example<U> B Toii Xe IIporpaMmme
MOXHO JIeKJIapUpOBaTh TAKON PETYJISIpHBIN Kjacc:

public class Example { }

OTO0 He IMPUBEACT K OLUMOOYHON CUTYaLIUU.

O00011IeHHBIE TUIIBI MOTYT BKJIIOUATh cmamuyeckue yieHvl. B aTux
cITydasix KaXIplii CTAaTUUECKUIA YJieH 0000IEHHOTO TUIIA IIPU CO31a-
HUY CKOHCTPYMPOBAaHHBLIX TUIIOB “pa3MHoxaercsi”. To ecTh Kaxkno-
MY 3aKpbITOMY TUITy MPUHAMJIECXKUT CBOM 3K3EMILISIP CTaTUYECKOTO
yjieHa obobuieHHoro tumna. IlpuMep 00OOIIEHHOIO TUIA CTPYKTYpP
CO CcTaTUYeCKUM 4jieHoM (Tmporpamma 18 02.cs):

using System;
struct memb<T> {
public static int count;
public T data;
public memb (T d){
data = d;
count++;
}
}
class Program {
static void Main( ) {
memb<char> mc1 = new memb<char>('Z’);
memb<char> mc2 = new memb<char>('F');
memb<byte> mb = new memb<byte>(12);
Console.WriteLine("memb<char>.count = " +
memb<char>.count);
Console.WriteLine("memb<byte>.count = " +
memb<byte>.count);

}
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Pe3ynbraThl BBIIOJIHEHMST TTPOTPAMMBI:

memb<char>.count = 2
memb<byte>.count = 1

B 006001ieHHbI TUIT CTPYKTYp memb<T> BXOAUT CUETUMK 3DK-
3eMII1poB public static int count; ITo ymonuaHuo OH UHULIMATU3U-
pyeTcsl HyJIeBbIM 3HayeHWeM. [Ipu Kaxxaom oOpallleHUM K KOHCT-
PYKTOpY 3HaUEHME cUueTYrKa yBeauuuBaeTcst Ha 1. Tum mosst AaHHbIX
data m TUII mapamMeTpa KOHCTPYKTOpA OIPEIEISIOTCS TUIU3UPYIO-
IIMM ITapaMeTPOM O0OOIIEHHOW CTPYKTYPHI, TO €CTh 3aBUCHUT OT TH-
MU3UpYIoIero aprymeHta. B ocHOBHOI mporpaMme co3maHbl 1Ba
00BbeKTa 3aKpHITOI CTPYKTYpbl memb<char> 1 onuH 3K3eMILIsIp TUNA
memb<byte>. Pe3ynbTaTbl BBIIIOJHEHUS MPOrPaMMbl WIIIOCTPUPY-
0T TIPABUJIO <«Pa3MHOXEHUS» CTaTUYECKMX UYJIEHOB OOOOIIEHHBIX
TunoB. CTaTUYECKMI YieH NPUHAIJIEXKUT He 0000IIEHHOMY THUITY, a
B KaXIblii U3 CKOHCTPYMPOBAHHBIX Ha €ro OCHOBE TUIIOB BXOAUT
CBOM COOCTBEHHBIII CTaTUYECKMI WieH (OH B CBOIO O4Yepelb MOXET
OBIThb MapaMeTPM30BaH TUIM3UPYIOLIMM ITapaMeTpoM, HO 3TO He
MOKa3aHO B MPUBEACHHOM IpUMeEpE).

B xauectBe nmpumepa o000IIEHHOTO CTPYKTYPHOTO TUIA CO CTa-
TUYECKMMHU METOJaMU pacCMOTPUM TaKyio Imporpammy (18 03.cs):

using System;

struct GenStr<T,V>{

static GenStr( ) {//cTaTtnyecknii KOHCTPYKTOP
Console.Write("{0}+{1}", typeof(T).Name, typeof(V).Name);
}

public static void method( ) { } //cTarudecknii Mmeton

}

class Program {

static void Main( ) {
GenStr<string, int>.method( );

B 06001mennoM crpyktypHoM THIIe GenStr<T,V> o0bsIBIICHBI CTa-
TUYECKUI KOHCTPYKTOp U cTaTudyeckuit meron method(), He uMero-
LI TTapaMeTpOB M «HUYETO He AesIarolnii». B ocHOBHOIT mporpam-
Me KOHCTPYHUpPYeTCs 3aKPBIThIi CTpyKTYpHBIN THI GenStr<string, int>
W JJIg HeTro BBIIOJHSETCS OOpallleHWe K CTaTUYEeCKOMY METOIy
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method(). Tem caMbIM HESIBHO BBI3BIBAETCSI CTATUYECKUIT KOHCTPYK-
TOp, B Tejie KOTOPOTO BBIBOMSITCSI Ha3BaHWsSI TUIOB, UCIOJb30BAH-
HBIX B KQU€CTBE TUMM3UPYIOIIUX apTYMEHTOB MPU OOBSIBICHUM 3aK-
PBITOTO CTPYKTYPHOTO THUIA. Pe3yIbTaThl BHIMIOJHEHMS TTPOTPAMMBI:

String+Int32

IIpu 61051cenuu 0600IIEHHBIX TUTIOB PEKOMEHAYETCS ST TUMH-
3UPYIONIMX IMTAPAMETPOB BHEIITHETO U BIIOKEHHOTO 000OIIEHHBIX TH-
MOB HCIOJIb30BaTh pa3Hble MAeHTUdUKaATOpbl. [lpeamnonoxum o6-
paTHOEe, TO €CTb OOBSIBUM TaKylo OOOOILIEHHYIO CTPYKTYpYy, B TeJje
KOTOPOI1 00BsIBIIEHA ApyTasi 0000IIEHHAsI CTPYKTypa:

struct memb<T> {
struct into<T> {
T field;

OObsIBJIeHUE KOPPEKTHO, HO IIpU CO3JaHMM 3aKPBLITOIO THIIA,
Hanpumep, memb<int>, BIOXEHHasl CTPYKTypa MPOAOKAET UMETh
OTKpHITHIN Tul into<T>, n KoHKpeTHBIN TuN T0J field, ocraercs,
o KpaliHell Mepe, HeIIOHSITHLIM. B cienyioleM mprumepe ImokKa3zaHo
KOPPEKTHOE OOBSIBIEHUE BIOXEHHBIX 0000IIEHHBIX CTPYKTYP:

struct memb<T> {
struct into<U> {
T field1;
U field2;

Tunusupyowmuii mapamerp T BHelLIHero 0000ILEHHOTO TUIIA A0-
CTYMEH U B HEM M BO BJIOKEHHOM TUIle. B TO Xe Bpems mapametp U
JOCTYIIEH TOJbKO BO BJIOXEHHOM 00001IeHHOM Tuiie. Ilpu Takom
00BSABJIEHUM 3aKPBITHII T memb<int> onpenenser Tun nous fieldl,
HO ocTaBJisieT 00001IeHHO cTPpyKTypy into<U> 1 He BAMSIET HA TUII
monsa field2.



O606L1eHns 385

18.5. O606LWEHHBbIEe MHTepdenchl

HammomauM, 4to uyieHaMu WHTepdeiica MOTYT OBITH TTPOTOTUIIBI
METOIOB, CBOIMCTB, MHIEKCATOPOB, COOBITHIA. B 00606IIcHHOM WH-
Tepdeiice THMU3UPYIOIINE MMapaMeTPhl OMPEICISIOT THITEI BO3Bpa-
IIaeMbIX 3HAUCHWI W MapaMeTpoB WIeHOB MHTepdeiica. Kak m misg
KJIACCOB M CTPYKTYpP IPU3HAKOM 000OIIEHHOTO MHTepdeiica sIBiIseT-
cs CIHMCOK TUITM3HUPYIONINX MTapaMeTpoB B €ro OObsIBIeHUN. TUIH-
3UPYIOIINE TMapaMeTphl — 3TO MACHTH(UKATOPHI, pa3deleHHbIe 3a-
MATEIMHA ¥ TIOMEIIeHHBIE B YIJIOBbIe CKOOKU. [IpuMep:

public interface IExample<T> { // 0606LeHHbI nHTepgeric
char this[T index]{get; set;} // nporoTun nHgekcaropa

int add(T x, T y); // npoTtoTun mertoga

}

B 06061menHoM uHTepdeiice IExample<T> oauH TUNU3UpPYIO-
muii mapametrp. OH cneuuUuUUMpyeT TUIl HapaMeTpa MpOoTOTUMA
WHAEKCcATopa, a I MPOTOTUIIA METOAAa — OIpenessieT TUMLI Tapa-
METPOB.

O0001IeHHBIN MHTepdeiic MOXET OBITh peain30BaH KaK 0000-
ILIEHHBIM, TaK W peryjasipHbiM TUnoM. [lpumep peanuszauuu 0600-
1IeHHOTO MHTepdeiica 00001IEHHBIM KIACCOM:

// peann3auunsa o606LeHHbIM K1acCoOM

class real<U> : IExample<U>

{

public char this[U r] {

get { return r.ToString()[0]}

set{ } }

public int add(U a, U b)

{ return a.GetHashCode() + b.GetHashCode(); }
}

B peanmszanmy mHOeKcaTop BO3BpalllaeT MEePBLI CUMBOJ CTPO-
KOBOTO TIpEICTaBIeHUS WHAeKca, MCIOIb30BaHHOTO TIpU obpallle-
HUHU K UHAeKcaTopy. B KauecTBe peanm3annm akccecopa set NCITOIb-
30BaHa «3arayiuka». Peanuzauus metona add(U a, U b) BeimonHsieT
CYMMUPOBaHME XellI-KOA0B apryMeHTOB. Tak kak meToanl ToString()
n GetHashCode() npucyiiuy BceM kjaccaM sizbika C#, To B 00bsIBIIC-
HIe 0000IIeHHOr0 Kjlacca He MOTpeboBaloch BKITIOYATh OTpaHWde-
HUS Ha TUMIM3UPYIOLIMI NapaMerp.
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ITpumeHeHue 00001IEHHOTO Kiacca real<U> uimocTpupyer ciie-
ayrouui kox (rmporpaama 18 04.cs):

class Program {

static void Main( ) {
var temp1 = new realint>();
var temp2 = new real<byte>();
Console.WriteLine(temp1[655]);
Console.WriteLine(temp1.add(950,6));
Console.WriteLine(temp2[155]);
Console.WriteLine(temp2.add(34, 6));
}

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

6
956
1
40

Perynsgpnblii Tun (Kjiaacc WM CTPYKTypa) MOXKET pealn30BaTh
HECKOJIBKO CITelIMaan3alunii MHTep@elicoB, CKOHCTPYUPOBAHHBIX HA
OCHOBE OJHOI0 000011IeHHOro uHTepdeiica. OOIIMe TPUHIIUIIL 3TO-
ro MexaHM3Ma WIUIIOCTPUPYET CIEAYIOUIMN KON C TPUBUAJIBbHBIMU
peanu3zauusaMu WieHoB uHTepdeiicoB (rmporpamma 18 05.cs):

struct Realization : IExample<string>, IExample<double> {
public char this[string st] { get { return “#”; } set { }}
public int add(string s1, string s2) { return -135; }
public char this[double d] { get { return (char)d; } set { }}
public int add(double d1, double d2) {return (int)(d1-d2);}

B nanHoM ciyyae peryaspHasi CTpykTypa struct Realization pea-
JIM3YeT IBa MHTepdeiica, CKOHCTPYMPOBAaHHBIX Ha OCHOBE 0000IIEH-
Horo nHTtepdeiica interface IExample<T>. IIpu Takoii peanusanuun
B CTPYKType CO31aloTcsl IeperpykeHHble MeTonbl add() u meperpy-
>KeHHBIE MHIEKcaTophl. B ciemyioiem ¢parMeHTe Koma CO3MaeTCs
OIMH 3K3eMILIIp CTPYKTYphl Realization u ajis1 Hero ¢ apryMeHTaMu
pa3HbIX TUMNOB BhI3bIBalOTCI MeTon add() 1 mHIeKcaTop.

Realization exemplar = new Realization();
Console.WriteLine(exemplar.add(5.6, 3.3));
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Console.WriteLine(exemplar.add("123", "abc”));
Console.WriteLine(exemplar[5.6]);
Console.WriteLine(exemplar["screb”]);

le/l BBITIOJIHEHHMHN 3TOIO KOJAa B KOHCOJIBHO€ OKHO BBIBOIATCA
CJICAYIONINEC 3HAYCHUA:

2
-135

L
#

IIpn peannzaumn o0001IeHHOTO NHTEpdeiica 0000IIEHHBIM TH-
TIOM HEOOXOIMMO CJIEIUTH, YTOOBI HE TTOSIBIISIJINCH TaKe KOMOMHA-
LUY TUIMU3UPYIOUIUX apTYMEHTOB, KOTOPhIE IIPUBEIYT K IyOIMpOBa-
HUIO MHTep(elica B 3TOM TUIIE.

ITpumep 3arojoBKa, KOTOPHIK BHI3OBET OLIMOKY KOMIUJISLIAK:

public class Example<H> : IExample<char>, IExample<H>

B sTOoM KJacce mpeniaraeTcsl peajin3oBaTh CKOHCTPYUPOBAHHbII
tun (uHtepgeiic) [Example<char> u 0060011eHHBIN MHTepdeiic
IExample<H> ¢ Tunmsupylonmmm mapamerpomM H. B ToM ciyuae,
€CJv TIpU MHCTaHIMpoBaHUM Kitlacca Example<H> BmecTo napamerpa
H Oynet noacrasiieH apryMeHT char, To BOBHUKHET KOH(IUKT, TaK
KakK KJacc JOJKeH OyaeT pealu30BbIBaTh ABa OAMHAKOBBIX MHTEP-
(heiica, YTO HEBO3MOXHO.

18.6. Ob600OLEHHbIE MeTOAbI

O00011IeHHBIMU MOTYT OBITh OOBSIBIIEHBI HE TOJIBKO TUIIHI (KJ1acc,
CTPYKTypa, MHTepdeiic, aenerat), HO U METOIbI, TO €CTh OOWH M3
BUIOB WIeHOB THIOB. Cpa3y Xe OTMETHM, YTO CPear BCEX YJICHOB
TUITOB 00O0ILIEHUST BO3MOXHBI TOJIBKO 111 MeTOnOB. HemonmycTuMbl
0000I11IeHNSI CBOMCTB, MHAEKCATOPOB, IEPErpyKeHHLIX OIlepaluii,
JecTpyKTopoB. Cpeay TUIIOB HeJONMyCTUMBL 000OIIEHNS Iepednclie-
HUIA U COOBITUIA.

Hrtak, B oTinune OT ApYrux o0OOILLUEHUI METOABI SIBJISIIOTCS HE
TUIIAMH, a YieHaMH TUIIOB. O000IIEeHHBIMU MOTYT OBITh OOBSIBICHEI
METO/IbL: KJIACCOB, CTPYKTYp U UHTepdeiicoB. MoxXHO co3maBaTh 0000-
IIEHHBIE METOIBI 3K3EMIUISIPOB U CTAaTUYECKUE METOIbI, BUPTYallb-
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HbIe MeTOAbl U abcTpakTHble MeTOAbl. OOBSIBISATHL 0000ILEHHBIMU
MOXHO METOIBI PETYJISIPHBIX THUIIOB X METOABI 0OO0OIIIEHHBIX TUIIOB.

Hexnapanusi 00001IEHHOI0 MeToAa 00s13aTeJIbHO BKJIIOYAET CITU-
COK TUMU3UPYIOLIMX MapamMeTpoB. Kak 00bIYHO 3TO 3aKIIOYEHHBIN B
VIJI0BbIE CKOOKM CIIMCOK MICHTU(PUKATOPOB, pa3NneIeHHBIX 3aIlsIThl-
mu. PazMmenaeTcs 3TOT cIMCOK HEMOCPEACTBEHHO MOCIe UMEHU Me-
ToAa Teped OTKpbIBalOLIEHCsT CKOOKOI co crenudukaiueid mnapa-
MeTpoB MeTona. Takum o6pa3zoM, o0bsIiBIeHHE 0000ILEHHOIO METOAA
MMEET JBa CIMCKAa MapaMeTpOB — TUIIMU3UPYIOLIMX MapamMeTpoB U
napamMeTpoB MeTona. Eciu i TUMM3UPYIOIIMX MTapaMeTpOB HE00-
XOIMMO BBECTU orpaHuyeHus (where), TO OHU MOMELIAIOTCS TIepen
TEJIOM MEeToja MOocJje 3aKpbIBaIOLIEHCS CKOOKM crielbuKainuu na-
pameTpoB. (Mnu mepen Toukoi ¢ 3amsiToil, €cv 3TO 000OIIEHHBIN
MeToa MHTepdelica WiIn 0000IIeHHbII a0CTPaKTHBIM METO/I.)

IIpumep 3arojoBka 0OOOIIEHHOrO MeToAa, (OPMUPYIOIIETO
OJTHOMEPHBII MacCHUB CO CAyYalHbIMU 3HAYECHUSIMU DJIEMEHTOB W3
MHTepBana [mi,ma):

public static T[ ] randArray<T>(int n, T mi, T ma)
where T : struct, IComparable<T>

MeTon OTKPBITHINM, CTaTUYECKMW, BO3BpallalOIIUil CCHUIKY Ha
MacCUB C DJIEMEHTAMHU, TUIl KOTOPBIX OINPEIEIIeT TUITU3UPYIOIINI
napametp T. IlepBblii mapameTp MeToAa int n omnpenensieT pasmep
MacCHUBa — KOJIMYECTBO €ro 3JIeMeHTOB. BTOpoii U TpeTuii mapamer-
pPBI 3aJal0T JWAMNa30H ClIy4YalHbIX 3HAYEHUU 3JEMEHTOB CO3/1aBae-
Moro Maccua. Ha Tunusupytouii mapameTp HaJI0XeHO OrpaHuye-
HUE€ — apTyMEHT JOJXeH ObITb TUIIOM 3HAaYeHUU (OorpaHUUYEHUE
struct), ¥ 3TOT TUN JOJDKEH pealn30BaTh CTAaHAAPTHBINM 0OOOILIEH-
HbI nHTepdeiic IComparable<T>.

B kauecTBe BTOpOro IpuMepa 00OOILIEeHHOro MeToJa IIpUBeAeM
KOJ METOJa JUISI BBIBOJA B KOHCOJIbBHOE OKHO 3HAYEHUM 3JIEMEHTOB
omxHOMepHOro MaccuBa (rmporpamma 18_06.cs).

public static void printArray<T>(T[] a, string format = "{0} "){
for (inti = 0; i < a.Length; i++)
Console.Write(format, a[i]);
Console.WriteLine();

} // printArray<T>()
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B 06061meHHoM MeToae printArray<T>() oguH TUNU3UPYIOLIUI
napametp T, cneunbUIMPYIOUIMIA TUN MEPBOTrO MapaMeTpa MeToa,
TO €CThb TUII 3JIEMEHTOB BBHIBOAMMOIO MaccuBa. BTopoii mapametp
MeToja orpeaesseT GopMaTHYIO CTPOKY, KOTOPYIO IIpU oOpalleHUn
K METOIY MOXHO BBIOMpATh B HEKOTOPOH CTEIIEHM HE3aBUCHMO OT
TUIa nepBoro aprymenTa. (PopMar MOXHO BBIOMpaTh M COOTBET-
CTBYIOILIMI TUITYy TTEPBOro MapaMeTpa, HO COOTBETCTBUE BbIOMpPAETCS
MPOrpaMMHUCTOM MpU obpalleHuU K MeTony.) Bropoii mapameTp umeet
ymanmuuBaemoe 3HaueHue "{0} ". Takum oOGpa3om, Ipu OTCYTCTBUU B
00pallleHUH K METOIy BTOPOTO apryMeHTa 3HaYeHMSI 3JIEMEHTOB Mac-
CHMBa BBIBOISITCS TIPeOOPA30BAaHHBIMU K THUITY String m pasmeisioTcs
npobeaamu.

st obpaleHust K 00001IeHHOMY METOAY HEOOXOAUMO B 00I1EM
clyyae mocje €ro MMeHM MOMECTUTh CITMCOK TUIHU3UPYIOLIUX apry-
MEHTOB M 3aMEHUTh apTyMeHTaMH mapameTphl Meroma. I[Ipu obpa-
0OTKe TaKoro oOpallleHHsI, KOTOPOE MPOMCXOIUT BO BPEeMs BBITIOJ-
HEHMSI IIPOTpaMMBbl, CO3MAeTCI KOHKpEeTHas BepcHsl 00OOIIEeHHOTO
METOJa, B KOTOPOW YYTEHBbl peajbHble TUMU3UPYIOIINE apTyMEHTHI,
¥ UMEHHO 9Ta BepCcUsl MeToNa BhINoaHseTcs. Kak u B ciiyyae 0600-
LLIEHHBIX TUIIOB, CO3laHNEe KOHKPETHON (CKOHCTPYMPOBAHHOI) Bep-
CHUM 0000IIEHHOTO METOAA HA3BIBAIOT UHCIMAHUYUPOBAHUEM.

B xauecTBe npuMepa UCII0JIb30BaHUsI 0000IEHHOIO METOIa pac-
CMOTPUM CJIEIYIOIIAN KO

static void Main( ) {
double[ ] dArray = new double[ ] { 0, 1, 2, 3, 4 };
printArray<double>(dArray, "{0:E1} ");
int[ ] testArray = new int[ ] { O, 10, 20, 30, 40,
50, 60, 70, 80, 90 };
printArray(testArray);

B niporpamme ompeneieHbI 1 MTHAITMATU3UPOBAHBI BEIIECTBEHHBIM
M 1IeJIOYNCIICHHBIN MacCHUBBI, aCCOLIMMPOBAHHBIE CO cchlTIKaMu double|]
dArray u int[] testArray. OOpameHue printArray<double>(dArray,
"{0:E1}"); obecrneunBaeT co3naHue BapyMaHTa METOAAa, HACTPOSHHOrO
Ha BBIBOJI BeIlIECTBEHHBIX 3JIEMEHTOB MacCHBa C UCIIOJIb30BaHUEM ISt
Kaxaoro 3HaueHus nosst noacraHoBku {0:El1}.

ITpu BTOpOM OOpallleHUM K 0OOOIIEHHOMY METOIY BMECTO IOJI-
HoOIt opMBI Buma printArray<int>(testArray, "{0} ") ucroiab3oBaHa
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coKpallleHHas1 ¢oopma ero Bbi3oBa printArray(testArray). B Hell oT-
CYTCTBYET BTOPOI apryMeHT MeTOAa, M HET CIMCKa TUITU3UPYIOIINX
apryMeHToB. BTopoii apryMeHT MeTo/ma B 3TOM ciIydae ToIydaeT yMa-
yyBaeMoe 3HadyeHue napametpa "{0} ". A TUIU3UPYIOLIUI apryMEHT
KOMITUJISITOP aBTOMATUYECKU «BBIBOIUT», aHATU3UPYS TUIT TIEPBOTO
apryMeHTa MeToja.

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:

0,0E-001 1,0E+000 2,0E+000 3,0E+000 4,0E+000
0 10 20 30 40 50 60 70 80 90

IMosicHuM mpaBMIIa OTpeneIeHUs] BHIBOAUMBIX TUIIOB, KOTOPBIMU
ITOJIb3YETCs KOMITIIISTOP. TUITM3NPYIOIINiA TTapaMeTp He Bceraa Mo-
>XKeT OBITh UCITOJIb30BAH ISl 3aJaHUs TUIIOB ITapaMeTpoB MeTona. OH
MOXET OIIpenelisITh THII BO3BpAlllaéMOT0 METOAOM 3HAYeHUS WU
crnennuUIINPOBaTh JOKAJIbHBIE TIEpeMEHHBIC B TeJie MeTona. B aToM
cllyyae, aHaJM3upysl oOpallieHne K 000O0IeHHOMY METOdYy, HEBO3-
MOXKHO y3HAaTbh, KAKOB TUII COOTBETCTBYIOIIETO apryMeHTa. Eciu, Kak
B HallleM IIpuMepe, TUITM3UPYIOLINI mapaMeTp CriennUIINpyeT OIUH
win 6oJiee TTapaMeTpOB METO/IA, TO CAeNIaTh BEIBOA O peaJbHOM THUIIE
TUITU3UPYIOIIETO TTapaMeTpa MOXKHO I10 THUIIAM apryMeHTOB, 3aMe-
HUBIIMX NTapaMeTphl B 00paIlleHNU K METOMY.

B kauecTBe nmprumepa 00001IEHHOTO MEeTo/Ia C TTapaMeTpamu, Ie-
pedaBaeMbIMU 110 CCBIJIKaM, PAaCCMOTPUM METOn oOMeHa 3Ha4YeHUit
aprymeHToB (rporpamma 18 07.cs):

public static void change <U> (ref U g, ref U s) {
U temp = g;
g=s;
s = temp;

Turmmsupyrommit mapamerp U cenndumpyeT mapaMeTpbl Me-
Tozda, TepegaBaeMble TT0 CCBUTKaM. B Tee 0600IeHHOro MeTOIa TOT
Xe TUITA3UPYIONINI TTapaMeTp OIpeaelisieT TUIT BCIIOMOTATeIbHOMN
JIOKAJIbHOM mepeMeHHoI temp. B criemyromem ¢pparmMeHTe Koma Io-
Ka3aHO obpallleHre K METOIy, He cofepxKallee TUITU3NPYIOLIEeTO ap-

TyYMEHTA.
float d = 24F, r = 52F;

change(ref d, ref r);
Console.WriteLine("d = {0}, r = {1}", d, r);
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Pe?’y.HbTaT BBITIOJIHCHU A .
d=52r=24

ITonHoe obpaileHue (C yKazaHMEM TUITU3UPYIOLLIETO apTyMEHTa)
K 000011IeHHOMY METOAY Halllero MmpuMepa MOXET ObITh TAKUM:

change<float>(ref d, ref r);

18.7. Ob600OLWEHHDbLIE AeneraTbl

Kaxk 1 y 000011IeHHBIX METOZIOB, Y OOOOIIIEHHBIX AeIeraTOB-TUIIOB
JIBa CIIMCKa MapaMeTpPOB — CIMCOK TUIUSUPYIOIINUX ITapaMETPOB U
CIIMCOK TapaMeTPOB METOMOB, KOTOPhIE MOXET IPEACTABISATh Aelie-
rat. Ho y menerara HeT Tesia, M 3TUM OOOOILIEHHBIN IeeraT MoXoxX Ha
MPOTOTUN 00OOILIEHHOTO METO/A.

B xauecTBe npumepa npuBeneM 0O0OOILECHHBIN Aeierat ¢ OAHUM
TUMU3UPYIOIIUM MMapaMeTPOM:

delegate R DelMin<R> (R x, R y);

Tunusupywowmii mapamerp R cremmbunupyer TMnbsl napameT-
POB U TUM BO3BpalllaéMOro 3HaYEHUsI TOr0 METOAa, KOTOPbIA MOXET
MPEeACTaBIITh 9K3EMIUISIp peau3alluy aejerata.

B cnenyroiiem knacce Program aBa cTaTUYeCKMX METOA, KaxKAbIi
13 KOTOPBIX BO3BPAIllaeT MUHUMAJIbHOE U3 3HAYEHUI CBOUX apryMeH -
TOB U MOXET ObIThb IpencTaBieH O0OOIIEHHBIM AejieratoM. MeTon
minl() coorBetcTByeT neneraty DelMin<int>, a metom minL() —
neneraty DelMin<long> (mporpamma 18 08.).

class Program{
static int minl(int a, int b) {
returna>b ?b : a;
}
static long minL(long a, long b) {
returna > b ? b : a;
}
static void Main( ) {
int first = 5, second = 6, third = 7;
DelMin<int> dI2 = new DelMin<int>(minl);
DelMin<long> dL2 = new DelMin<long> (minL);
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Console.WriteLine(dL2(dI2(first, dI2(second, third)), -3L));
}

B meTone Main() o0bsiBaeHbI aBa 3k3emiuisipa (dI2 u dL.2) koHK-
petuzauuii DelMin<int> u DelMin<long> 0060011eHHOrO aesnerara
DelMin<R>. Dk3eMIIsIpbl AeeTraToB NpeacTaBasiioT MeToabl minl()
u minL(). B aprymenre metona Console.WriteLine() BbIpaxkeHue ¢
BJIOKEHHBIMU OOpAIICHUSIMHU K 3K3EMIUISIpaM JIEJIeTaTOB BBIYMCIISIET
MHMHUMAaJIbHOE 13 3HAYCHUI TpeX ITepeMEeHHBIX TUTIA int 1 KOHCTaHTHI
-3L tuna long. Pe3ynbTaT, KOHE4YHO, paBeH -3. O0paTuTe BHUMaHUE,
YTO BO3BpalllaeMble 3HaueHUs MeTona minl() mMmeroT T int, a apry-
MeHTbl MeTona minlL() nokHbel uMeTh TUI long. CooTBETCTBYIOILINE
MIPUBEACHUST TUIIOB IIPU OOpAIIeHUSIX K 3TUM METOIaM C ITOMOIIBIO
NIEJIETaTOB BBITIOTHSIOTCS IT0 YMOT4aHMio. (UTo He MMeeT OTHOIICHUS
HM K JleJierataM, HU K UX 000OIIEeHMSIM, a CBSI3HO C aBTOMaTUYECKUM
npeobpa3oBaHueM apudMeTHISCKUX TUTIOB si3bika C#.)

B OombOnmorexy crtaHmapTHBIX KijaccoB Imatrdopmbl .NET
Framework BKIIOUeHO ceMelCTBO OOOOIIECHHBIX THUIIOB IEJIETaToB,
HanboJee BaXKHBIMU U3 KOTOPBIX JUISI KOHEYHOT'O TI0JIb30BaTeIsT SIB-
nsmorest Func<> m Action<>. Mx Ha3zHayeHUe — 0OECIEeUUTh ITPO-
rpaMMHCTa O0OOIIICHHBIMY JIeJIleraTaMK, KOTOPbIE MOXKHO TIPUMEHSITh
B MporpaMmax 0e3 TpeaBapUTEeIIbHOTO SIBHOTO OOBsBIcHMS. Kaxk-
IIBIA U3 Ha3BaHHBIX 00OOIIIEHHBIX JeJIeTaTOB IepeTpyXeH, Tak 4TO B
MPOCTPAHCTBE MMeH System eCTh OOOOIICHHBIC THUIIBI JEJIeTaToB C
Pa3HBIM KOJIMYESCTBOM THUITU3UPYIOIINX MapaMeTpoB. s 06001meH-
HBIX JejeratoB Func<> MOXHO HCITOIb30BaTh OT 1 10 17 THTIM3UPY-
IOIIMX TTapaMeTpoB. B KaXkmoM M3 3TUX CeMHaAaTH OOOOIICHHBIX
TUTIOB TTOCJICIHUN 13 TUMU3UPYIOLINX TTapaMeTPOB OTPEaeIsieT TUIT
BO3BpalllaeMOro 3HaYEHMS TeX METOOB, KOTOPHIC IIPEICTABISET CO-
OTBETCTBYIOIIUI nejieraT. OOBsIBICHMS TEPBBIX TPEX 000OIICHHBIX
TUIIOB aejieratoB u3 6ubauoreku .NET uMmeroT Takoit Bua:

delegate TResult Func<TResult> ();
delegate TResult Func<T1, TResult> (T1 t1);
delegate TResult Func<T1, T2, TResult> (T1 t1, T2 t2);

Peanuzauuu IICPBOTO M3 MECPECUYNCICHHDBIX 0000I1IEHHBIX TUIOB
JcJeraToB NMpCAHA3HAYCHbI 1JIA IIPCACTABJICHNA METOOOB 6e3 Imapa-
MCTPOB, BO3BpaAllaOIIMX 3HAYCHUC TUIIA, OITPEACTIACMOIO CAMHCTBCH -
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HBIM TUMU3UPYIOIINM apryMeHTOM KOHKPETHOTO Aenerara. Hampu-
Mep, MeTol ¢ 3arojioBkoM double method() MoxeT OBITh TIpeaCTaB-
JeH ak3eMIuisipoMm aenerata Func<double>. MeTonm ¢ 3arojioBKoM
int count(int[ | arr) MoxeT ObITh TIPEACTABIEH PK3EMILISIPOM JeJie-
rata Func<int[ ], int> u T. 1.

B otnuune ot generaroB Func<> generatsl Action<> mpemHas-
HadeHBI IS IIPeICTaBIeHNS] METOIOB, He MMEIOIINX BO3BpalllaeMo-
rO 3HAYEHUSI, TO €CTh METOMOB, JUISI KOTOPHIX B Ka4eCTBE THUIIA BO3-
BpalllaeMoro 3HaueHus yKa3biBaeTcs void. Takux 060011IeHHbIX TUTIOB
JeJIeraToB B OMOIMOTEKE IIeCTHAAATh ¢ KOJTMYECTBOM TUITM3UPYIO-
IIMX mapamMeTpoB oT 1 g0 16:

delegate void Action<T1> (T1 t1);
delegate void Action<T1, T2> (T1 t1, T2 t2);
delegate void Action<T1, T2, T3> (T1 t1, T2 t2, T3 t3);

Hampumep, Meton c 3aroioBkoM void printArray(float | | arr)
MOXET ObITh IIPEJCTaBICH 3K3eMIUIIpoM Aenerata Action<float [ |>.

3Has 0 CYILIEeCTBOBAaHMM 3TUX JIBYX CEMEMCTB OOOOILEHHBIX THU-
OB JIeJIeraTOB U O TOM, YTO OHM M3BECTHBI B TPOCTPAHCTBE MMEH
System, mporpaMMHCT B psiie CIydaeB MOXKET HE BKIIOYATh B KO
CcOOCTBEHHOE OOBSIBJICHHME PEryJIsIpHOro TUIla neierarta. Hampumep,
eciu B nporpamme HyxkeH Tun delegate int Processor (string line,
char ch), sk3eMIIsIpbl KOTOPOTO MOTYT MPEACTABJISTh METOABI C Ma-
pameTpaMu TMNOB string v char, Bo3Bpalample 3HayeHue Tumna int,
TO MOXHO ucnoyib3oBaTh Func<char, string, int>.

Crenyrolasl mporpaMma WUIIOCTPUPYET IMpUMEHeHUe OubIno-
TEUHBIX 00001IEHHBIX TUTIOB nesieratoB Func<> u Action<>. Heo6-
XOIMMO HalMcaTh MeTO 11 (pOPMUPOBAHUS MacCHBa M3 3aaHHOTO
KOJIMUYECTBA 3HAUCHUI 4iieHOB psga PuboHauyyu U 0O0OOIIEeHHbII
METOJ I BEIBOAA B KOHCOJIbBHOE OKHO 3HAUYCHU 3JIEMEHTOB OTHO-
MepHOro maccuBa. B ocHOBHOII mporpamMMme oOBSIBUTH ABa Jejierata
IUTSI TIpEICTAaBJICHUs] YKa3aHHBIX METOMIOB M, UCITOIb3YS SK3EMIUISIPhI
JIeJIeTaToB, BBHIBECTH 3HAUYCHMS IEPBBIX CEMM WiIeHOB psmga Pubdo-
Hauuu (riporpamma 18 09.cs):

// O606ueHHble generatbl .NET n 0606LieHHbIVi MeToq
using System;
class Program {

static void printArray<T>(T[ ] ar, string format) {
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foreach (T z in ar)
Console.Write(format, z);
Console.WriteLine( );

Y} // printArray<T>( )

static int[ ] fib(int numb) {
int[ ] ar = new int[numb];
ar[0] = ar[1] = 1;

for (int k = 2; k < numb; k++)
ar[k] = ar[k - 1] + ar[k - 2];
return ar;

}

static void Main( ) {
Action<int [], string> act =

new Action<int[], string>(printArray);
Func<int, int[]> result = new Func<int, int[]>(fib);
act(fib(7),"{0} *);
}

Pe3ynbTarhl BHIIIOJHEHUS TIPOTPaMMBIL:
112358 13

O6006mIeHHBIN MeTon printArray<T>() mis BeIBoma 3HaYeHUI
3JIEMEHTOB MacCHBa Mbl yXe NpuBoIWwIM. B 3Toli mporpamme oH
HEMHOI'0 U3MEHEH — UCKJIIOUEHO YMaluMBaeMoOe 3HaUeHUE BTOPOTO
napaMeTpa, a B TeJie MeToja ISl mepedopa 371eMeHTOB MaccuBa MpU-
meHeH LUk foreach. [Iyisi mpeacTaBieHMsI TAKOTO METOAA MOXHO
HUCTOJIb30BaTh 3K3eMILISIP peanu3alud 0O0OOIEeHHOTO Hejerara
Action<T1>. O0paTuTe BHUMaHM1E, YTO BTOPOi1 ITapaMeTp 0000IIeH-
Horo Mmetona printArray<T>() He TUNU3UPOBAH U UMeeT HUKCUPO-
BaHHBIN TUI string.

Meton a1 co3gaHMsI MacCuMBa CO 3HAUYCHUSMM UYJIEHOB psiaa
®dubonayum fib(int numb) ocobeHHOCTE#t He MMmeeT. [lapameTp oI1-
pelessieT YMCI0 YJIEHOB psiia, BO3BpalllaeMblii pe3ybTaT — CChIIKa
Ha co3gaBaeMblii MaccuB. JIJ1s1 TIpeacTaBAeHUsI TAKOTO METOIA MOX-
HO MCIIOJIb30BaTh AK3EMIUISIP peaiu3aliiid O00OOIIEHHOTO aejerara
Func<T1, TResult>.

B ocHoBHoI1 porpamme (B MeTone Main) ccbuika Action<int [ |,
string> act cBsI3aHA C 3K3EeMIUISIPOM JejieraTa, IpeacTaBISIONIM
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KOHKpeTu3auuo merona printArray(). IlepBblit TUIM3UPYIOIIUIA ap-
rymeHT int [ | o0obO1meHHoro menerata Action< > ompenensieT TUI
nepBoro napamerpa Metona void printArray<T>(T][ | ar, string format),
a BTOPOM TUIMMM3UPYIOLIUI apTYyMEHT COOTBETCTBYET (PUKCUPOBAHHO-
My TUITy BToporo napamerpa meroga. Ccruika Func<int, int[ > result
CBsI3aHa C BK3EMIUISIpPOM jesierara, MpeacTaBisiioliuM MeTos int[ |
fib(int numb). ITocne 0ObABICHNS YKa3aHHBIX CCHUIOK HA 3K3EMILIS -
pHI AeneratoB BeIpaxeHue act(fib(7),"{0} ") obecneunBaeT obpaile-
HUe K KOHKpeTusauuu Merona printArray<T>(), KOTOpblii B CBOIO
odepenb BbI3bIBaeT MeTo fib(int numb).

KoHmporsnbHbie eonpocskl

1. HazoBute sI3bIKM MPOrpaMMUpPOBaHMSI, B KOTOPBIX TEM WU
MHBIM CITOCOOOM peaiu30BaH MEXaHW3M OO0OOIIEHUIA.

2. Kakue tunmbl s13bika C# MOIyT OOBSBIISITHCS KaK OOOOIIEH-
Hble?

3. Kakue wieHbl TUNOB s3biKa C# MOryT OBITb O0OOILIEHHBIMU ?

4. HazoBuTe 00s13aTeIbHBIC 2JIEMEHTHI AeKJ1apaluu (00bsIBICHUS)
000011IEHHOTO KJIacca.

5. Yto Takoe TUIM3UPYIONINII mapamMeTp?

6. KakoBo HazHaYeHWe TUMU3UPYIOIINX apryMEHTOB B 0003Ha-
YEHUU CIelUATM3UPOBAHHOIO TUIIA?

7. UTo Takoe CKOHCTPYMPOBAHHBINA THUIT?

8. B 4éM OoTIMYMsI CKOHCTPYHPOBAHHOIO THUIMA OT PEryISPHOTO
TUma?

9. HazoBute TpeOboBaHMS K MMEHAM TUIIU3UPYIOIIUX ITapaMeTPOB.

10. O0BsIcCHUTE HAa3HAUeHMWE pa3Aesia OrpaHUYEeHUN TUITU3UPYIO-
IIYX ITapaMeTpoB B JeKJIapaliiy 00OOIIEHHOIO TUIIAa U 0000IIEHHO-
ro MeToja.

11. Kakoii ¢popmaT uMeeT 3JeMEHT CITMCKA OTpaHUYEHUN TUIH-
3UPYIOLIMX TTapaMeTpPOB?

12. HazoBuTe BUIbI OIpaHUYEHUN TUIIM3UPYIOLIETO MapaMeTpa.

13. Yto Takoe cBOOOMHBIE TUMHU3UPYIOLIYE apaMeTphl?

14. Ilepeuncaute TpeOOBaHUS K CBOOOMHBIM TUIIM3UPYIOLIUM
napaMeTpam.

15. Korma npumeHsieTcsl orpaHUYeHre ¢ IIOMOIIbIO SIBHOIO yKa-
3aHus TUMA?

16. HasoBuTe paHry M mpaBujia UCITOJIb30BAaHUS Pa3sHbBIX (GOpM
OrpaHUYEHUN TUITM3UPYIOIIUX MAapaMETPOB.
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17. O6bsicHUTE TIpaBUja MePerpy3ku 0000IIEHHBIX TUIIOB.

18. TToueMy OOOOIIEHHBIN TUIT HA3BIBAIOT OTKPBITHIM TUIIOM, a
CKOHCTPYMPOBAaHHBINA — 3aKPBITHIM?

19. HazoBuTe 0COOEHHOCTU CTaTUUYECKUX YJIEHOB 00O0OILEHHBIX
THUIIOB.

20. Yto ompenessioT TUIIM3HUPYIOLINE ITapaMeTphl 0000I1LEHHOTO
uHTepdeiica?

21. Kak peanu3syeTrcs: 00001IEHHBINA UHTEpGeic peryasspHbIM TH-
oM U O0OOILEHHBIM TUTTOM?

22. Kak peanu3syeTcsl peryasspHbIM TUIIOM HECKOJIBKO CKOHCTPY-
MPOBaHHBIX UHTEP(PENCOB?

23. HazoBuTe TUIIBI, HE IOMyCKaolliue 0000IIECHUI.

24. IlpuBeaute opMat 0ObSIBICHUS 000OILIEHHOIO METOIa.

25. Yto TaKkoe MHCTaHLMpOBaHUE 0000IIEHHOIO MeToaa?

26. Ilepeuncnute 3JIeMEHTHI OOBABIEHUST OOOOILIEHHOTO THIIA
nenerara.

27. Yto ompenessiioT TUIIM3UPYIOLINE ITapaMeTphl 00001EHHOTO
THUIIA JeJierara.

28. HazoBuTe nMeHa 00OOIIEHHBIX TUIIOB JIeJIEraToOB, BXOMSIIUX
B OubanoTeky kiaccoB .NET.
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