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Jlekyus 10. OcHOBHbIE KOHCMPYKUUU si3bikoe Java u C#

AHHOTauuA

PaccmatpuBarotcs 6a3oBbie anemMeHThl TexHonoruit Java u .NET u 0cHOBHBIE KOHCTPYKIIHH
s36IK0B Java u C#. B maHHOM ek paccKa3bIBaeTCA O JIKCUKE, 0a30BBIX THIIAX, BEIPAKEHUSIX
U MHCTPYKIUSAX 000UX S3BIKOB, a TAKXKE O MpaBUIaX OMHCAHUS MOJIb30BATEIBCKUX TUTIOB.
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MAaCCHB, [IEPEUNCIUMbINA THII, I1€JIETaTHBIA THII.

TeKcT nekuumn

Ha nannblii MOoMeHT Hanbosee akTUBHO Pa3BUBAIOTCA JIBE KOHKYPUPYIOLIUE JIMHUHI
TexHonoruit co3ganus [10 Ha ocHoBe kKoMOoHeHTOB — TexHonoruu Java u .NET. B s1oit n
CIEAYIOIIUX JEKIUSAX Mbl pACCMOTPUM HECKOJIBKO 3JIEMEHTOB 3THUX TEXHOJOTUH, SBIISIOIINXCS
KITIOYEBBIMU B CO3JJaHHUH ITUPOKO BOCTPEOOBAHHOTO B HACTOSIIEE BPEMS M IOCTATOYHO
CJIOXHOT'O BHJIA TIPUIIOKEHHUH. D10 Web-pritokeHus, T.€. pacipeeIeHHOE MPOrPaMMHOE
obecrnevyeHne, UCTIOJb3yIoIIee 0a30ByI0 HHPPACTPYKTypy HTEpHET NS CBA3U MEXKIY
Pa3IUYHBIMU CBOUMHU KOMIIOHCHTAMH, a CTaHAAPTHBIC HHCTPYMEHTHI JJTs HaBuTramuu mo Web —
Opay3epbl — Kak OCHOBY JJIsi CBOETO MOJIb30BaTENLCKOro HHTepdetica.

TexHonoruu Java npeacrapistoT co0oil HAbOp CTaHIAPTOB, UHCTPYMEHTOB U OMOIHOTEK,
NpeIHa3HAYCHHBIX IS pa3paOOTKH MPHUIIOKEHUN PAa3HBIX THIIOB M CBS3aHHBIX JIPYT C APYTOM
UCIIOJIb30BaHUEM fA3bIKa IporpaMMupoBanus Java. ToproBas Mapka Java npuHaJIEKHUT
KoMITaHuu Sun Microsystems, ¥ 3Ta KOMIIAaHHsI BO MHOTOM OTIPE/IETISIeT Pa3BUTHE TEXHOJIOTHIA
Java, HO B HeM aKTUBHO y4yacTBYIOT U Jpyrue urpoku — IBM, Intel, Oracle, Hewlett-Packard,
SAP, Bea u mip.

B aT0T HabOp BXOAAT CIAEAYIOUIME OCHOBHBIE 3JIEMEHTHI.

o Ilnardopma Java Platform Standard Edition (J2SE) [1].
IpennasHaueHa it pa3pabOTKH OOBIYHBIX, B OCHOBHOM, OTHOIIOJIb30BATEIbCKHX
MIPUIIOKEHUH.

e Ilnardopma Java Platform Enterprise Edition (J2EE) [2].
[IpennasnaueHa 11 pa3paboTKu pacnpeaeaeHHbIXx Web-npuinokeHuit ypoBHS
IPEIIPUATHS.

e [Inardopma Java Platform Micro Edition (J2ME) [3].
[Mpennasnauena st pa3pabOTKH BCTPOSHHBIX MPUIIOKECHNH, paOOTAIOINX Ha
OTpPaHHYEHHBIX PeCypcax, B OCHOBHOM, B MOOMIIBHBIX TeleoHaX U
KOMITBIOTEPH3HUPOBAHHBIX OBITOBBIX YCTPOMCTBAX.

e [lnarpopma Java Card [4].
[Ipennaznauena s paspadborku [10, ynpasistomniero ¢pyHKIHOHUPOBAHUEM TU(PPOBBIX
Kapt. Pecypchl, umeromuecs B pacnopsbkennn Takoro 110, orpanndensl B HanOobIen
CTETEeHH.

C HEKOTOPBIMU OTOBOPKaMHU MOKHO cuuTath, uTo J2ZME sBnsercs nonmHoxxkectBoM J2SE, a
Ta, B CBOIO ouepenp, moamuoxkectBoM J2EE. Java Card npencrasisier coboii, 1Mo cyIiecTBy,
0COO0BII HAOOP CpesICTB pa3pabOTKH, CBI3aHHBIA ¢ OCTATBHBIMH IIAT(HOPMaMHU TOJIBKO
HOJIEPKKOH (B CUIIBHO ypE3aHHOM BUJE) sA3bIKa Java.



S3bIk Java — 3T0 00BEKTHO-OPHUEHTUPOBAHHBIN S3bIK IPOIPAMMUPOBAHUS, KOTOPBIN
TPaHCIHUPYETCsl He HETTOCPEACTBEHHO B MAILIMHHO-3aBUCUMBIN KOJI, @ B TaK Ha3bIBaeMbIi Oaiim-
KOO, UCTIOJTHSIEMBIH CIIEIUATBbHBIM UHTEPIIPETATOPOM — 8upmyaivHol Java mawunoi (Java
Virtual Machine, JVM). Takas opranuzanus paboTsl Java-porpaMm Ho3BojisieT UM ObITh
NepEeHOCUMBIMU 0€3 N3MEHEHHI U OJIMHAKOBO PadOTaTh HA Pa3HBIX IIATPOPMAX, €CIIH Ha STUX
wiatdopmax ectb peanuzanus JVM, cooTBeTcTBYOIIAs OITyOIMKOBaHHBIM CIIELU(PUKALUSIM
BUPTYaJIbHOW MAILIMHBI.

Kpome Toro, nuaTeprperanus Kojia mo3BOJsSET pean30BbIBATh PA3IMUHBIC TTOTUTUKH
0€30MacHOCTH ISl OJHHUX U TEX K€ MPHUIIOKEHUH, BBITIOIHAEMBIX B Pa3HBIX CpefaX — K KaKUM
pecypcam ((aiiam, yCTpOHCTBaM | TIp.) MPIIIOKEHUE MOKET UMETh JTOCTYT, a K KAKUM HET,
MO>KHO OIPEeNesITh MPH 3aMyCKe BUPTyabHOM MaluHbl. Takum crioco0oM MOKHO 00€CTIeYnTh
3aIyCKaeMOe T0JIb30BaTeNIeM BPYUHYIO IPUIIOKEHHE (32 BpeI, MPUIMHEHHBIM KOTOPBIM, OyIeT
OTBEUaTh 3TOT MOJIH30BATEINb) OONBIINMU IPaBAMHU, YEM aIlJIET, 3arPYKEHHBIN aBTOMAaTUYECKH C
Kakoro-to caiita B UHTepHeT.

PexxumM mHTEpIpeTavy MPUBOIUT OOBIYHO K 00JIee HU3KOM MPON3BOAUTEIBEHOCTH TIPOTPAMM
10 CPaBHEHUIO C IPOrpaMMaMH, OTTPAHCIUPOBAHHBIMH B MalllMHHO-crienupudeckuit kox. Jis
npeoosieHust 3Toi mpobieMbl JVM MoxeT paboTaTh B PEKUME OUHAMUYECKOU KOMAULAYUU
(just-in-time-compilation, JIT), B KOTOpOM OalT-KOJ Ha JIETY KOMIIMIUPYETCS B MALTMHHO-
3aBHCUMBIH, a 9aCTO UCTIOJTHIEMbIE YUYACTKH KOJIa MOIBEPTa0TCsI JOTTOTHUTEIHHON
ONTUMU3ALHH.

B Hacrosmmem kypce Mbl paccMOTpuM psift aneMeHToB matgopm J2EE u J2SE, nmerommx
OoJpIIoe 3HAUYCHHE T pa3paboTku Web-npmiokennid. YutaTenel, HHTepeCYIOIUXCs
JeTaiasiMu ycTpoicTBa U ucnonb3oBanust J2ME u Java Card, Mbl OTCBUTaeM K 1OKyMEHTALMK TO
UM maatgopmam [3] u [4].

NET [5] npeacraBnsier co06oii MoX0xuil HAOOp CTaHIAPTOB, MHCTPYMEHTOB M OMOJINOTEK, HO
paspaboTka npuinoxxenuil B pamkax .NET Bo3MO)kHa C HCIIOJIB30BAHUEM PA3TIMUHBIX S3BIKOB
nporpammupoBanus. OcHoBoli .NET sBisitoTcs BUpTyanabHas MAllUHA JJISL BPOMEIHCYMOUHO20
sazvika (Intermediate Language, IL, naorna Bctpeuaetcs: cokpamienue MSIL, Microsoft IL), B
KOTOpbIi Tpanciupytorest Bce .NET nporpammel, Takke Ha3zbIBaeMasi oowell cpedoll
svinonnenuss (Common Language Runtime, CLR), n obmas 6ubmmoreka kinacco (NET
Framework class library), noctynnas u3 Bcex .NET npunoxeHui.

ITpomesxyTOUHBIH S3bIK SBJISAETCS MOJHOIEHHBIM S3bIKOM MPOTPaMMHUPOBAHUS, HO OH HE
MpeaHa3Ha4YeH I UCTIONb30BaHus toabMu. Pa3zpaboTtka B pamkax .NET Benercs Ha ogHOM M3
SI3BIKOB, JUISI KOTOPBIX UMEETCsl TPAHCIATOP B MPOMEXKYTOUHBIH 51361k — Visual Basic. NET, C++,
C#, Java (tpancnsrop Java B .NET HassiBaetcs J#, 1 oH He oOecrieunBaeT OAMHAKOBON PabOThI
nporpaMM Ha Java, orrpanciaupoBanHbiX B .NET, u Beinonngemsix Ha JVM) u nip. OHako
pa3HbIe SI3BIKM IOCTATOYHO CHJIHO Pa3INYalOTCs, U YTOObI TapaHTUPOBATh BO3MOMXHOCTD U3
OJTHOTO 53bIKa paboTaTh C KOMIOHEHTAMHU, HAIMCAHHBIMH Ha JIPYTOM sI3bIKE, HEOOXOIUMO TpU
pa3paboTke ITUX KOMIOHEHTOB MpUAepKUBATHCS 0bwux npasun (Common Language
Specifications, CLS), onpenensironmx, KAKUMHA KOHCTPYKIUSIMUA MOKHO TTOJIh30BaThCSI BO BCEX
NET s3pikax 6e3 moTepu BO3MOXXHOCTH B3aUMOJICHCTBHS MEXTY PE3yJIbTaTaMH TaKOM
pa3pabotku. Hanbosee 6;1M30K K MPOMEKYTOUHOMY sA3bIKY C# — 3TOT SI3bIK OBLI CIIEIIUATEHO
paspaboTtan Bmecte ¢ ardopmoii .NET.

HexoTtopsiM oTiinunem ot Java sIBIE€TCS TO, UTO KOJI Ha MPOMEKyTOUHOM si3bike B .NET He
MHTEPIIPETUPYETCS, @ BCET1A BBINOJIHAETCSA B peKUMe AMHaMuueckoi kommuisanuu (JIT).

Komnanust Microsoft uannunpoana pazpadotky miatgopmsl .NET u npunsitue
CTaH/IapTOB, ONMMCHIBAIOLIUX €€ OTJENbHbIC 3JIEMEHTHI (K COXKAJIEHHUIO, TOKa HE BCE), U OHA JKe
SIBIISICTCSI OCHOBHBIM TOCTABILIMKOB pealln3aliiil 3TON MIaTGOPMBI 1 HHCTPYMEHTOB Pa3pabOTKH.
bnaronapst Haau4HMIO CTaHAAPTOB BO3MOKHA He3aBrucuMasi peanusanus .NET (manpumep, Takas
peanuzanus pazpaboTaHa B paMKkax mpoekta Mono [6]), HO, B CHITy MOJIOJOCTH IIaTGOPMBI U



OIaceHUH 1O MOBOLy MOHOIOJIBHOIO BIUsHUSA Microsoft Ha ee nanbHeilee pa3BUTHeE,
peanuzanuu .NET He ot Microsoft HCOnb3yIOTCS TOCTATOYHO PEIKO.

[Ipex e yeM nepeiitu k 6oJee 1eTalbHOMY PACCMOTPEHHIO KOMIIOHEHTHBIX TEXHOJOTHH Java
u .NET, o3HakoMHMCS € A3bIKaMU, Ha KOTOPBIX CO3AA0TCSI KOMIIOHEHTHI B X paMKaX.

Jlia Java TexHosoruii 6a3oBbIM S3bIKOM SIBJISIETCS Java, a IPU U3yYEHUU MPABUI IOCTPOSHUS
komnoHeHToB Juist NET mbl Oynem ucnonb3oBath 1361k C#. OH Hanbosee y100eH npu paboTe B
3TOM cpeie U HanboJsiee Moxox Ha Java.

O0a >Tux sA3bIKa ceifuac akTUBHO pa3BUBAIOTCS — B ceHTs10pe 2004 rona Beinia Bepcus 1.5,
oHa xe 5, iatdopmsl J2SE u sa3bika Java. Ilpu nepexone mexay Bepcusimu 1.4 u 1.5 Java
npereprena Haubosee cepbe3Hble U3MEHEHUS 32 BCIO CBOIO UCTOPHIO (JIOCTATOYHO TOJTHOE
OIKCaHMEe ATUX U3MEHEHUH CTaJl0 TOCTYNHO TOJbKO B cepeaune 2005 rona). B MomenT
HarnvcaHus JeKiuu rotoButcst Bbixoa J2EE 1.5, moka 1ocTymHoM TOJIBKO B BUIE
IpeBapUTENbHBIX CHIEIUPUKAUHI.

CymectBeHHOe 0OHOBIIeHHE C# Takke T0JKHO NMpou3oiTH B HosAOpe 2005 rona. [Toatomy
MBI COTIIOCTABJISIEM XapaKTEPUCTUKU YK€ UMEIOLIEICsl HA MOMEHT HalucaHus Bepcuu Java 5 ¢
roroBsuieics k Beixoay Bepcueit C# 2.0. Oto npeacraBisieTcs 000CHOBAaHHBIM €IIIe U TOTOMY,
YTO ATH BEPCUH JIBYX SI3bIKOB JOCTATOYHO OJM3KU [0 HA0OPY MOAAEP)KUBAEMbIX UMU
KOHCTPYKLHH.

JlanHast nekuus Jaet Juilb 6a30Byr0 HHPOpMAIHIO O si3bIkax Java u C#, koTopas
JOCTaTOYHA JJI IOHUMaHUS PUBOUMOTO Jajiee KOJIa KOMIIOHEHTOB U OOIIUX MPaBHII,
pPErIaMEeHTHPYIOIUX UX Pa3pabOTKy U MOXKET CIY>KUTh OCHOBOM ISl TajbHEHIIEro ux
uzyuenus. O0a s3bIKa JOCTATOYHO CJIOKHBI, U BCEM UX JACTAJISIM MPOCTO HEBO3MOXKHO yACIUTh
BHHUMAaHHUE B paMKax ABYX Jiekiuid. [y 6osee riry0oKoro u3ydeHus STUX SA3bIKOB (0COOEHHO
HEO0OXOAMMOTO0 MpU Pa3padOTKE UHCTPYMEHTOB JJIsl paOOThI C HUMH) PEKOMEHTYETCS
00paTUTbCs K COOTBETCTBYIOUINM cTaHfapTaM [7] u [8] (CChUIKM MpUBENEHBI HA TIOCTIEIHNE
BEPCUU CTAaHIAPTOB HA MOMEHT HAIMUCAHUSI 3TOM JICKIIUU, KPOME TOTO HEKOTOPBIE SJIEMEHTHI
C# 2.0 ve Bonutn B [8], OHM OMKCHIBAIOTCS COTJIACHO [9]).

O06a s3bpIKa UMEIOT MOIIIHBIE BHIPA3UTENIbHBIE BO3MOKHOCTH 00BEKTHO-OPHUEHTHPOBAHHBIX
S3BIKOB IMMOCJICAHCTO MMOKOJICHU S, TOAACPKUBAIOIIUX aBTOMATHYCCKOC YIIPABJIICHUC TAMATBIO U
paboTy B MHOTOIIOTOYHOM pexkuMe. OHM JOCTaTOYHO CUIIBHO MOXO0XKH, HO UMEIOT 0OJIbIIOe
YHCIIO MEJIKUX OTJIMYMH B eTansax. Hanbosnee cymmecTBeHHBI Ui OCTPOSHHS TPOTpamMm
pasnuuus, Kacarouuecs Hanuuus B C# HeBUPTYaJIbHBIX METOA0B, BO3MOKHOCTH OOBSBIICHUS U
HICIOJIL30BAHUS OJIH30BATEIbCKUX TUIIOB 3HAYCHUH U ACJICTAaTHBIX TUIIOB B C# 1 BO3BMO>XHOCTH
nepeaadn 3HaueHu mapameTpoB B C# 1o cepiike. OOCyXIeHHE U OJHOBPEMEHHO CPAaBHEHHE
XAPaKTCPUCTHUK SA3BIKOB MbI GYIIGM MMPOBOAUTE 11O CIICAYIOIICMY ILIaHY.

1. Jlekcuka
OO1m1ast cTpyKTypa nporpamm
bazoBble TUIBI U OTIEpaIy HaJ HUMH

WNHCcTpyKIMU U BBIPAKEHUS

U

[Tonp30BaTeNbCKHE THUIIBI
6. CpencrTa co31aHN MHOTOIIOTOYHBIX TPOrpaMM
Oo6mue ueptsl Java u C# onuchIBaIOTCS Aajiee OOBIYHBIM TEKCTOM, & 0COOCHHOCTH — B
KOJIOHKaX.

B neBoii kooHKE OYyyT OMUCHIBATHCS B mpaBoii kos0HKe OyAyT OMHUCHIBATHCS
ocobeHHocTH Java. ocobeHnHocTH CH.



Jlekcuka

[IporpamMmer Ha 060UX paccMaTpuBaeMBbIX si3bikax, C# u Java, MOTYT ObITH HAITUCAHBI C
HCITIOJIb30BaHueM Habopa cuMBoJIoB Unicode, KakIbIii CHMBOJI B KOTOPOM TPEJICTABIISETCS MPH
nomomu 16-tu 6ut. [Tockonbky nocnenuue Bepcun crangapta Unicode [10] onpenenstor 6oee
IIMPOKOE MHOKECTBO CUMBOJIOB, BKIt04asi cCuMBOJIBI OT U+10000 1o U+10FFFF (T.e. mmeromue
KOJBI OT 216 o 220+216-1), TaKue CUMBOJIBI IIpecTaBisitoTes B kogupoBke UTF-16, 1.e. nByms
16-6uTHBIME cuMBOJIaMH, TiepBbIi B uHTepBaie U+D800-U+DBFF, Bropoit — U+DC00—
U+DFFF.

Jlekcu4ecku mporpaMMbl COCTOSIT U3 pa3JIeIUTENeH CTPOK (CHMBOJIBI BO3BpaTa KapeTKH,
nepeBoia CTPOKU MJIM MX KOMOMHAIIHS ), KOMMEHTApHUEB, MyCThIX CUMBOJIOB (TIPOOEBI
TaOyJIALUH ), UICHTH(PHUKATOPOB, KIIIOYEBBIX CIIOB, IUTEPAJIOB, ONIEPATOPOB U Pa3ACIUTEIbHBIX
CHUMBOJIOB.

B 060ux s3pIKaX MOYKHO MCIOJIb30BaTh KaK OJJTHOCTPOYHBIM KOMMEHTAPHI, HAYNHAIOIIHIACS C
CHMBOJIOB / /, X IPOAOJIKAIOIIUICS 10 KOHIIA CTPOKH, TaK M BBIACITUTEIbHBIN, OTKPBIBAIOIITUKCS
CHUMBOJIaMU /* Y 3aKaHYMBAIOIIUKCS MPU TOMOILH * /.

W neHTuduKaTophl T0JKHBI HAYMHATHCS ¢ OYKBBI (CHMBOJIA, KOTOPBII cYMTaETCsl OYKBOW B
Unicode, nimi cuMBoJIa ) M IPOIOJDKATHCs OykBaMu Wi nudpamu. B kadecTBe cuMBoIia
UICHTU(PHUKATOPA MOXET UCTIOIH30BATHCS TOCIEAOBATENFHOCTD \uxxxx, TJ€ x — CHMBOJIBI 0-9,
a-f WM A-F, 0603Havaromast cumBost Unicode ¢ mecTHAAIIaTEPUIHBIM KOJJOM XxXX.
KoppeKkTHbIMH HACHTU(DUKATOPAMH SBISIFOTCS, HAPUMEP, myIdentifierl23, apetn puo,
unenTuprxarop’65 (€CaH mocneanue nBa npeacrasieHsl B Unicode). KimoueBsle cioBa
YCTPOEGHBI Takxke (06€3 BO3MOKHOCTH UCTIOIK30BaTh Unicode-nocnenoBarenbHocTy B C#), HO
UCTIONIB3YIOTCS JIJIs IOCTPOCHUS JIeKIapaluii, THCTPYKUUI U BRIpaKEHUH S3bIKa WIN IS
0003HaYCHHS CIICIIHATHHBIX KOHCTAHT.

B Java xiroueBble €i10Ba HE MOTYT Jlo6aBHB B HA4aJ0 KIFOYEBOTO CJIOBA CUMBOJI
WCIIOJIb30BAThCS B KAUECTBE ¢, B C# MOXHO TIOTTYYUTh HIEHTUPUKATOP,
UJICHTU(PHUKATOPOB. IIOCHUMBOJIBHO COBIAJAIOIINN C 3TUM

KJIIOYEBBIM CJIOBOM. DTOT MEXaHU3M
UCTIONb3YeTCs Ul 0OpalleHus K SJIeMeHTaM
6ubanorex .NET, HanucaHHbIM Ha IpyTuX
A3bIKaX, B KOTOPBIX MOI'YT MCIIOJIb30BaThCS
Takue uaeHTudukaropsl — @class, eint,
@public u mp.

MoskHO noxy4yaTh UIEHTU(PUKATOPHI,
n00aBIIsAs @ M B HAYAIIO UACHTU(PHUKATOPA, HO
JIEJIaTh 3TO HE PEKOMEHAYETCSl CTaHIapTOM
A3BIKA.

Jpyroii cnoco0 nosy4uTs UACHTU(PUKATOD,
COBMA/IAOIIUI IO CUMBOJIaM C KITIOYEBBIM
CJIOBOM, — HCHOJIB30BaTh B HeM Unicode-
MOCIIEA0BATEIHLHOCTH BMECTO
cootBeTcTBytomiero cumpoia ASCII.

Kpome Toro, B C# ecTh crieriuanbHbIe
UACHTU(DUKATOPBI, KOTOPHIE TOJIHKO B
HEKOTOPOM KOHTEKCTE UCIOJIB3YIOTCS B
KadecTBe KIIOUEBBIX CJIOB. TakoBEI add,
alias, get, global, partial, remove, set,
value, where, yield.



B 000ux s36IKax UMeEETCS JIATCpaJl nul I g 0003HaYEHHST HyCTOﬁ CCBIJIIKHM Ha 06’LCKT,
6yHeBCKI/IC JUATCpaibl true 1 false, CHUMBOJIBHBIE U CTPOKOBBIC JIMTCPAJIbI, LICTIOYHUCICHHBIC
JIATCPAJIbI U JINTECPAJIbl, HPCACTABIAIONINC YUCTIA C rmaBa}omeﬁ TOYKOH.

CuMBOIIBHBIHN JIUTEepall, 0003HAYaIOIUI OTAEIbHBIM CUMBOJI, IPECTABIAETCS KaK 3TOT
CHUMBOJI, 3aKJIIOYCHHBIN B OJJUHAPHBIE KaBBIYKH (WM anocTpodsl). Tak, HampuMep, MOKHO
NPEeJCTaBUTh CUMBOJIBI 'a', "#', 'H'. YTOOBI mpecTaBUTh CUMBOJIBI OJJTUHAPHON KaBBIYKH,
00paTHOrO CJI3IIAa U HEKOTOPBIE IPyTHe UCIOJIb3YIOTCS Tak Ha3zbiBaeMble ESC-
MOCIIeI0BATEIHHOCTH, HAYMHAIOIIHECS ¢ 00paTHOro cidmia — '\ ' ' (OAWHApHAs KaBbIUKa), '\\'
(oOpatHbIii caamI), '\ "' (0ObIYHAs KaBbIUKA), '\n' (IEPEBOJ CTPOKH), '\r' (BO3BpAT KapeTKH),
"\t ' (TaOymsiuus). BHyTpu ogrHapHBIX KaBbIUEK MOYKHO MCTIONb30BaTh 1 Unicode-
NI0CJIEI0BATEIBHOCTH, HO OCTOPOXKHO — €CJIM MOIBITAThCS MPEACTABUTH TaK, HAIIPUMEP, CHMBOJI
nepeBojia CTPOKM \u000a, TO, IOCKOJIbKY TaKHU€ IOCIIEA0BATEIbHOCTH 3aMEHSIOTCS
COOTBETCTBYIOIIMMH CUMBOJIAMH B CAMOM HauaJle JIEKCHYECKOI0 aHajIn3a, KaBbIUKH OyayT
pa3zeneHbl MepeBOOM CTPOKH, YTO BBI30BET OLIHOKY .

B Java MOXHO CTpOUTH CHUMBOJIbHBIE B C# M0XHO UCIIOIB30BaTh

auTepansl B Buae BocbMepuuHbiXx ESC- niectHagnarepuunsie ESC-
II0CJIeI0BATENbHOCTEN U3 HE Oosiee 4yeM Tpex II0CJIEI0BATENBHOCTU U3 He Oosiee yeM

mudp — '\010", '\142", '\377"'. Takas Y4eThIpex MUQp ISl TOCTPOSHUS CHMBOJIBHBIX
MIOCJIEIOBATEIIBHOCTD MOKET MPEICTABIISATH autepainos. Takas nmocien0BaTeIbHOCT
TOJIbKO CUMBOJIBI U3 MHTepBana U+0000— o6o3nauyaetr Unicode-cuMBoII €

U+O00FF. COOTBETCTBYIOLIUM KOJOM.

CTpOKOBLIe JIATCPAJIBI IPCACTABIIAIOTCS IMMOCICAOBATCIIBHOCTAMU CUMBOJIOB (33
HCKIIIOYCHUCM IICPEBOAOB CTpOK) B KaBBIUKaX. B KayecTBe CUMBOJIOB MOTYT HUCIIOJIB30BAaThCA U
ESC—HOCJ’IGI{OB&TGJ’IBHOCTI/I, Pa3pCIICHHBIC B JAHHOM A3BIKC. CTpOKOBLIﬁ JIATCPAI MOXKET OLITH
pa36I/IT Ha HECKOJIBKO qaCTeﬁ, MCIKAY KOTOPBIMU CTOAT 3HAKU +. 3HaueHN JINTCPAJIOB "Hello,
world" U "Hello," + " world" COBIIAAaroT.

B C# MOXHO CTpOUTH OYK8AIbHBIE CIPOKOBbLLE
aumepanvl (verbatim string literals), B
kotopeix ESC-nocnenoBarenbHOCTH U
Unicode-nioce10BaTeIbHOCTH HE
npeoOpasyrorcs B ux 3HaueHus. [ aToro
HY>KHO IIepeJ] OTKPBIBAIOIIEH KaBbIYKOU
IIOCTaBUTh 3HAK @. B Takoi CTpOKe MOTryT
BCTPEUaTHCS JII0ObIE CUMBOJIBI, KPOME ".
UT0oOBI TOMECTUTH TY/Ia M KABBIYKY, HAJIO
MIOBTOPHUTH €€ J1Ba pa3a.

Hanpumep, "Hello \t world" OTIMYAeTCs OT
@"Hello \t world",a "\"" COBHIANAET C

@llllllll'

LenouyncnenHbie TUTEPATBI PEICTABISIOT COO0H TOCTIET0BATENBHOCTH (P, OBITH MOXKET,
CO 3HAKOM — 1234, -7654. IMetoTcs OOBIYHBIE IECATUYHBIC JINTEPAIIBI U IIECTHAIIATCPUIHEIE,
HAYMHAOIIHECS C O0x WU 0. [To yMOITYaHUIO TIEJIOYHCIICHHBIC JINTEPAITBI OTHOCATCS K TUITY int.
LlemounciieHHbIE TMTEPaAITbI, UMEIOIIUE TUTT JJTMHHOTO [IEIOoTo uncia long, OKaHYMBAIOTCS Ha
OYKBY 1 WJIH L.

B Java nmerorcs Takke BOCbMEpUYHBIE B C#, B otiinuue ot Java, uMerorcs
LEJI0YNCIIEHHBIE TUTEPaJIbl, KOTOPBIE 0€e33HaKOBBIE 1I€JIOUUCIICHHBIE TUIILI Uint U
HAYMHAIOTCS C UQPHI 0. ulong. JIutepanbl 3TUX TUIOB OKAHYHBAIOTCS

Ha OYKBBI u WIH U, U Ha JTIOOYI0 KOMOMHAIIMIO



OYKB u/U ¥ 1/L, COOTBETCTBEHHO.

Jlurepansl, MPEICTABIISIONINE YKCIIa C TUIABAOIICH TOYKOM, MOTYT OBITh IPE/ICTABIICHEI B
OOBIYHOM 3amUCH (3.1415926) WM IKCIIOHEHITUATIBLHOM (314.15926e-2 M 0.31415926e1). [1o
YMOJTYAHHIO TaKUE JINTEPAIIbI OTHOCATCS K THITY double, 1 MOTYT UMETh B KOHIIC CUMBOJI d HITH
D. JIutepaisl THIA f1loat OKAHYUBAIOTCS OYKBAMH f WJIH F.

B Java nutepansl ¢ miaBatomieit Toukoit Moryt B C# ecTb Tun ¢ rutaBarorieit Toukoi decimal
UMETh LIECTHAALATEPUUHOE NIPEACTABICHUE C 71 O0Jiee TOUHOTO MPEACTABICHUS YHUCEN PU
JBOMYHOM dKCTIOHEHTOM. [Ipu 3TOM nuTepan (¢uHaHCOBBIX pacuerax. Jlutepansl 3TOrO THMNA
HAUMHAETCs C 0x WK 0X, SKCIIOHEHTA JOJDKHA ~ OKaHYHMBAIOTCS Ha OYKBY m WM M.

OBITH 0053aTEIBHO U JOJKHA HAYMHATLCS C

OYKBBI p WJIH P.

Omneparopsl U pa3aenuTen 000UX SI3bIKOB:
( ) { } [ ] ; ' . : ? ~

= < > ! + - * / % & \ ~
== <= >= | = 4= - *= /= S = &= | = N=
&& [ ++ -= << >> <<= >>=

I[OHOJ'IHI/ITGJ'H)HI)IG OnepaTopnl Java: I[OHOJ'IHI/ITGJ'H)HI)IG OInepaTophnl C#:
>>> >>>= -> HIM ?7?

B C#, noMuMo paHee NepeunCIIeHHbIX
JIEKCUYECKUX KOHCTPYKLUN, UMEIOTCS
JUPEKTHUBBI IIPETIPOLIECCOPA, CIIyKALLUE IS
yIIpaBICHUS KOMIUIALUEH. JIMpEKTUBBI
IIPENpoLEeccopa HE MOTYT HaXOAUTHCSI BHYTPU
KaBbIYEK, HAUMHAIOTCS CO 3HAKa # W IMUILIYTCA B
OTJIENBHOM CTPOKE, 3T XKE CTPOKA MOXKET
3aKaHYUBATHhCS KOMMEHTapHEM.

Hupextussl #define u #undef coyxar 1
TOTO, YTOOBI OMIPEACIIATh U YAAIATH ONIUN TS
YCIIOBHOM KOMITUJISIIIUM (TaKast OTIIHSI MOXKET
OBITH TIPOU3BOJIBHBIM UICHTU(DHUKATOPOM,
OTJINYHBIM OT true u false).

Hupektussl #if, #elif, #telse u #endif
CITy’KaT ISl TOTO, YTOOBI BCTABJIAThH B KO U
BBIOpAchIBATh U3 HErO HEKOTOPHIC YaCTU B
3aBUCUMOCTH OT JICKJIAPUPOBAHHBIX C
MIOMOULIBIO IPEABIAYIIUX AUPEKTUB onuuid. B
Ka4yeCTBE YCIOBUM, MPOBEPSIEMBIX
aupektuBamu #iT u #elif, MoryT
WCIIOJIb30BaThCS BBIPAXKEHUS, COCTABICHHBIE
13 ONLMIK U KOHCTaHT true u false npu
MTOMOIIIA CKOOOK W OTepanui s, | |, ==, !=.
Hanpumep

using System;

#define Debug

public class Assert

{
public void Assert (bool x)



#1F Debug
if(!x) throw

new Exception ("Assert failed");
#endif

}

JupexTuBbl #error u #warning CiIyxarT AJis
reHepaIy COOOIEeHH 00 omnoKax u
NpeIynpexaCHNS aHATOTHYHBIX TAaKUM Ke
COoO00IIEeHUAM 00 OIMMOKaX KoMIUIAIuu. B
KayecTBe COOOIIEHHUS BBIIAETCS BECh TEKCT,
CJIEQYIOLINI B CTPOKE 3a TAKOW TUPEKTUBOM.

HupexTtuBa #1ine CIyXUT 1J1s1 yIPABICHUS
MEXAaHU3MOM COOOIeHNT 00 omnoKax ¢
YYETOM CTPOK. Beien 3a Takoil AMPEKTUBOM B
TOH 7K€ CTPOKE MOXKET CJIEIOBATh YMCIIO, YHCIIO
1 uMs (paiina B KaBbIUKax wiu cioBo default.
B nepBoM cirydyae KOMOWIATOP CUUTAET, YTO
CTpOKa, cleyrouas mociie CTPOKHU C 3TOU
JUPEKTUBOM, UMEET yKa3aHHBIA HOMED, BO
BTOPOM — IIOMHUMO HOMEpPA CTPOKHU B
coo01LIeHusAX U3MeHsIeTcs uMs (aiina, B
TPETHEM KOMITUJISATOP MEPEKII0YAETCS B
PEeXHM 110 YMOJIYaHUIO, 3a0bIBast 00
M3MEHEHHBIX HOMEpPaX CTPOK.

HupexTtuBa #pragma warning, 100aBJIeHHAs B
C# 2.0, cimyuT AJid BKIIOYEHUS WU
OTKJIIOUEHUS TIPEAYTIPEKACHUI
ONPENIETICHHOr0 BUJa Ipu KoMnuwsiuu. OHa
UCIIOJIB3YETCS B BUJIE

#pragma warning disable n 1, .., n k
#pragma warning restore n 1, .., n k

rien 1, .., n_k— HOMepa OTKIIOYaeMbIX/
BKJIFOUAEMBIX NPETYIPEKICHUN.

O6wasn cTpykTypa nporpamMmmbl

IIporpamma Ha 11000M U3 IByX paccMaTpUBaEeMbIX S3bIKOB MPEICTABISAET cO00M Habop
MI0JIb30BATEIBCKUX THUITOB JTAHHBIX — B OCHOBHOM, KJIACCOB M MHTEP(EICOB, C MX METOAAMHU.
I[Tpu 3amycke mporpaMMsbl BBITIOIHSETCS ONPEeICHHbII METOI HEKOTOoporo Tuma. B xone
paboThI MPOrpaMMBbl CO3/1AI0TCS OOBEKThI PA3JIMYHBIX TUIIOB U BBIIOJIHSIOTCS UX METO/IbI
(onepanuu Haa HUMH). OOBbEKTaMu 0cO0OT0 TUMA MPEACTABISAIOTCS pa3IMYHble TOTOKU
BBITTOJIHEHHSI, KOTOPBIE MOTYT OBITh 3aITyIICHBI APaJICIBbHO.

Bo u36exxanne KOH(MIMKTOB 110 UMEHAM H JUIS TYUIIeH CTPYKTYPH3AIMH IPOTPAMM
MOJIb30BaTEIbCKUE THUIIBI PA3MEIIAIOTCS B CHEIMATBLHBIX IPOCTPAHCTBAX UMEH, KOTOpHIE B Java
Ha3BIBAIOTCS nakemamu (packages), a B C# npocmpancmeamu umen (namespaces). imena
MIAKETOB U MPOCTPAHCTB KMEH MOTYT COCTOSITh U3 HECKOJIBKUX UACHTU(DUKATOPOB, pa3IeICHHBIX
Toukamu. M3 m000ro MecTa MOYKHO COCJIAThCS Ha HEKOTOPBIH THII, UCTIONB3YS €T0 JUTHHHOS UMS,
COCTOSIIEE U3 UMEHH COJICPKAIIETO €ro MPOCTPAHCTBA MMEH HIIH ITaKeTa, TOYKH U KIMEHU
CaMoro THIIA.



B 00oux cimyyasx mporpaMMHBINA KOJI KOMITHIHPYETCSl B OWHAPHBIN KOJI, HCTIOTHAEMBII
BUpPTyalbHOU MamuHOM. [IpaBuia pa3MelieHuss HICXOJHOIo KoJia 1o QaiiaM HeCKOJIbKO

OTJINYAKTCA.

Kox nmonb3oBarensckux TUIOB Java
pa3meniaercs B ¢aiax ¢ paCIIMPEHUEM .java.

[Ipu 3TOM Kax b1t (aiisn OTHOCUTCS K TOMY
MAKETYy, Yb€ UM YKa3bIBACTCS B CAMOM Hayalle
¢aiina c moMoIkio AekIapanuu package
mypackage;

IIpu oTcyTcTBMM 2TOM ACKIApALMU KOJ TaKOTO
(aiina monagaeT B HakeT ¢ IMyCThIM NUMEHEM.

B oxnom daiine MoxkeT ObITh OMKUCaH TOJIBKO
OJIMH 00MIeTOCTYITHBIH (public)
MOJIb30BATEIHCKUI THIT BEPXHETO YPOBHS (T.€.
HE BJIOKEHHBIH B OMMCaHUE JIPYToro TUIMa),
IIpUYEM UM 3TOTO THIIA JOJHKHO COBITAIATh C
nMeHeM (aitna 6e3 pactupeHus.

B Tom xe ¢aiine MoxkeT OBbITh JeKJIapUPOBAHO
CKOJIBKO YIrOHO HGO6H_[€IIOCTyHHI>IX TUIIOB.

TTonp30BaTENLCKUNI THUII OIUCHIBAETCS
MOJTHOCTBHIO B OJTHOM (haiie.

YToObl cehLIaThCs HA TUIIB, IEKIapUPOBAHHBIC
B JIPYTUX MMAKETAX, [0 UX KOPOTKUM UMEHAM,
MOYHO BOCIIOJIb30BaThCsl AUPEKTUBAMU
HMMIIOPTA.

Ecnu B Hauane ¢aiina mocie aexiapaiiun
MaKeTa MPUCYTCTBYET AUPEKTHBA

import java.util.ArrayList;

TO BCIOJY B paMKax 3Toro (haiiyia MOXHO
CCBhIIAThCS HA TUIT ArrayList MO €r0
KOPOTKOMY MMEHH.

Ecnu jxe npucyTcTBYyeT TUpeKTUBa
import java.util.*;

Kon monbp3oBarenbckux TumoB C#
pasmeniaercs B ¢aiax ¢ pacIIupeHHEM .CS.

Jeknapamust npocTpaHCTBa UMEH HAUMHAETCSA
C KOHCTPYKIMM namespace mynamespace { U
3aKaHYMBAETCS 3aKpPHIBAIOIICH UTYypHOI
CKOOKOM. Bce THIIBI, OMMCAaHHEIC B 3THX
(GUrypHbIX cKOOKax, MonajsaioT B 3TO
IIPOCTPAHCTBO UMEH. THUIIBI, ONMCAaHHBIE BHE
JeKJIapaluy IpOCTPaHCTBA UMEH, MTONAAaloT B
IIPOCTPAHCTBO UMEH C ITyCTHIM UMEHEM.

[TpocTpaHcTBa UMEH MOTYT OBITH BJIOKEHBI B
Jpyrue npocTpaHcTsa uMeH. [lpu stom
CIIeTyIOIINE JeKIapaluy 1aioT
SKBUBAJICHTHBIE PE3YJIbTAThI.
namespace A.B { .. }
namespace A
{

namespace B { .. }

}

B oxHoMm daiine MOXHO AeKIapUpOBaTh MHOTO
TUIIOB, OTHOCSAIIUXCS K PA3HBIM
IPOCTPAHCTBAM UMEH, 3JIEMEHTHI OJJHUX U T€X
K€ TIPOCTPAHCTB UIMEH MOTYT OIUCHIBATHCS B
pas3HbIX (aiinax.

[Tonp30BaTeNbCKUN THI OMUCHIBAETCS
[IEJTMKOM B OHOM (paiise, 3a HCKITIOYECHUEM
yacmuunvix munos (BBeaeHsl B C# 2.0),
MOMEYEHHBIX Moau(dukaTopoM partial — ux
3JIEMEHTBI MOYKHO OIUCHIBATH B PA3HBIX
¢aiinax, 1 3TH ONUCAHUS O0bEIUHAIOTCS, €CIIU
HE IPOTUBOpEYAT APYT APYTY.

YToObl cehUIaThCs HA TUIIB, IEKIapUPOBAHHBIC
B IPYTUX MPOCTPAHCTBAX UMEH, 1O MX
KOPOTKUM UMEHaM, MOHO BOCIIOJIb30BaThCS
JTUPEKTUBAMH MCTIOJIb30BaAHUSI.

JupextuBa
using System.Collections;

JIeJ1aeT BO3MOYKHBIM CCBUIKH C IIOMOIIBIO
KOPOTKOTO UMEHH Ha JIF000H THM (Min
BJIOKEHHOE ITPOCTPAHCTBO UMEH )
IPOCTPAHCTBA UMCH System.Collections B
paMKax KoJla IPOCTPAaHCTBA UMEH WJIU THIIA,
COJIEpIKalIero 3Ty IUPEKTUBY MU B paMKax
BCEro (paiiia, eciiu IMPEKTUBA HE BIOKEHA HU



TO B JaHHOM (paiiyiec MOXHO CChUIATHCS HA
JIF00O0H THII IaKeTa java.util IO €T0
KOPOTKOMY UMEHHU.

Hupexrusa
import static java.lang.Math.cos;

(BBeneHa B Java 5) mo3BoJIsieT B paMKax Qaiina
BBI3BIBATH CTATHYECKUI METOJ cos () KJacca
java.lang.Math TPOCTO IO €r0 HMEHH, Oe3
yKa3aHus IMEHH 00BEMITIONIETO THIIA.

Bo Bcex (aiinax mo yMoJrdaHUIO MPUCYTCTBYET
TUPEKTHBA

import java.lang.*;

Takum oOpa3om, Ha THIIBI U3 TTAKETa
java.lang MOXHO CChUIATHCA MO UX
KOPOTKUM UMEHaM (eCJi, KOHEYHO, B (haiise
HE JIEKJIAPUPOBAHBI TUIIBI C TAKUMHU K€
UMEHAMH — JIOKAJIBHO JICKJIAPUPOBAHHBIC
THUIIBI BCETIa UMEIOT MPEUMYIIIECTBO TIEPET
BHEUTHUMH).

Daiibl TOJDKHBI pacroiaraTbes B (ailioBon
cUCTEME OIpeIeNIEHHBIM 00pa3oM.

Beiaensercs oHa WM HECKOJIBKO KOPHEBBIX
JUPEKTOPHM, KOTOPBIE TPU KOMITUJISALIUN
YKa3bIBaIOTCsA B ONIMU -sourcepath
komnuisgtopa. Pailnipl U3 nakera 6€3 UMEHU
JIOJIKHBI JIEKATh B OJJHOW U3 KOPHEBBIX
IupeKkTopuil. Bece ocTtanbHbIe TOMKHBI
HaXOAWUTHCS B MMOAJUPEKTOPUAX ITUX
KOPHEBBIX TUPEKTOPUH TaK, YTOOBI UMS
coJiep Kallero nakera, K Koropomy aiin
OTHOCHTCSI, COBMAAJIO ObI C IMEHEM
coziepskanieit cam (haiiia TMpeKToOpun
OTHOCHUTENFHO BKIIIOYAIOIIECH €€ KOpHEBOH (C
3aMEHOM TOYKHU Ha pa3JeUTEIb UMEH
JUPEKTOPHIA).

Pe3ynbraTel KOMIUIALNN PacONaratoTCs B
daiinax ¢ pacmupeHueM .class, 1o oJHOMY
TUIy Ha (aiin. XpaHsmme ux JUPEeKTOPHU
OpPraHMU3YIOTCS 110 TOMY K€ IPUHLIUITY, YTO U
VCXOJIHBIN KOJ — B COOTBETCTBUM C UMEHAMU
[aKeTOB, HAYMHASL OT HEKOTOPOTro (BO3MOXHO
Ipyroro) Habopa KOPHEBBIX JTUPEKTOPHIA.
VYka3aTb KOMIUIATOPY KOPHEBYIO
JUPEKTOPHIO, B KOTOPYIO HYKHO CKJIAJIbIBAaTh
PE3yJIbTaThl KOMITUISILIMK, MOKHO C IIOMOILBIO
oy -d.

UToOB!I 3TH TUIIBI OBLIN TOCTYIIHBI IPU
KOMIIWISLIMKA JPYTUX, KOPHEBBIE TUPEKTOPHH,
coneprkantue .class ¢aitibl, TOHKHBI OBITH
yKa3aHbl B ONLUU KOMIIWIATOpa -classpath.

B KaKO€ IIPOCTPAHCTBO UMEH.

Mo:KHO OompeeNiATh HOBbIE UMEHA (CHHOHUMBI
WM aJMachl) [T IeKIapUPOBAHHBIX U3BHE
TUIIOB U TPOCTpPaHCTB UMeH. Hampumep,
JTUPEKTHBA

using zZ=System.Collections.ArrayList;

IIO3BOJIACT 3aTEM CChLIIATHCS Ha THUII
System.Collections.ArrayList IO UMECHU
Z.

Het Hukakux orpaHM4eHuii HA UMEHOBAHHE
¢baiinoB u coaepKamxcsi B HUX TUIIOB, a
TaK)Ke Ha pacrojiokeHue GailyioB B (aiioBoit
CHUCTEME U UMEHA JIEKJIAPUPOBAHHBIX B HUX
MIPOCTPAHCTB UMEH.

Pesynprar komnumsuu C# nporpaMMbl —
TUHAMHYECKHU 3arpyxaemas Oubnuorexa (c
pacumpenuem .dll B cucreme Windows) nimu
UCTIONMHSEMBIN (haiii (.exe), UMeroIIne 0co0yIo
CTpyKTypy. Takue 6MOIMOTEKHN Ha3bIBAIOTCS
coopramu (assembly).

Jiist TOro 4ToOBl UCIOIB30BATH THIIBI,
HaXOJIAIINECS B HEKOTOPOU cOOpKe ¢
pacmupenuem .dll, tocraTouHo ykasarthb ee
(aiin KOMIWISTOPY B KAYECTBE BHEIIHEN
O6UOINOTEKH.



B a10i1 %€ onuuu MOryT ObITh YKa3aHBbI
apxHBHbIE (DaliIbI C pacIIMpPEHUEM .jar, B
KOTOPBIX Cpazy MHOTO .class ¢aiiyioB XxpaHuTcs
B COOTBETCTBUU CO CTPYKTYpPOH ITAKETOB.

BxonaHOM TOYKOW NpOrpaMMBl SBJISIETCS METOJL
public static void main (Stringl])

oJIHOTO U3 KiaccoB. Ero mapametp
MpEJICTaBIsIeT COO0M MacCHB CTPOK,
nepeaBaeMbIX Kak mapamMeTpbl KOMaHIHOM
CTPOKH TIPH 3aITyCKe.

IIpu 5TOM NMOTHOE MM Ki1acca, Yel MEeTOL
main () BBIOMpaeTcs B Ka4eCTBE BXOIHOM
TOYKH, yKa3bIBA€TCs B KA4ECTBE IapameTpa
BUPTYaJIbHOW MaIllMHE IIPU 3aIlyCKe
(mapaMeTpbl KOMaHIHOW CTPOKH CIEIYIOT 3a
HUM).

BxonaHOM TOYKOM NpOrpaMMBl SIBJISIETCS METOJL
public static void Main ()

OJTHOT'O U3 KJIacCcOB. Takol METOI MOYKET
TaK)kKe UMETh apaMeTp TUIA string[]
(TIpeCTaBISAIONINIA TapaMeTpbl KOMaHTHON
CTPOKH, KaK U B Java) W/Wiv BO3BpaIIaTh
3Ha4YeHHUE TUIIA int.

Knacc, deii MmeTon BEIOUpaeTCsi B KA4ECTBE
BXOHHOﬁ TOYKH, YKA3bIBACTCA B KAYCCTBEC
CTapTOBOTO KJIacca MpH COOPKE UCIIOTHIEMOTO
¢aiina. CoOpaHHBII TakuM 00pazom (aiin
Bceraa OyJIeT 3aIycKaTh METO Main ()
YKa3aHHOT'O KJacca.

Hwuxe NPUBCACHBI IPOTPAMMBI Ha 06OI/IX A3bIKAX, BBIYUCIIAIOMUC U IICUATAOIINEC HAa SKPaH
3HaueHue (pakTopuana HeoTpuIareabHoro 1eiaoro yncia (0! = 1, n! = 1-2-...-n), mepegaBaeMoro
UM B Ka4€CTBE IEPBOT0 apryMeHTa KOMaHTHOUW CTPOKH. Takke MPUBOAITCS KOMaHIHBIE CTPOKH

JJI UX KOMITUJIAIWK U 3aITy CKa.

B otnuume ot Java, mapameTpbl KOMIUIATOpPA U CIIOCO0 3amycka nporpamMm B C# He
CTaHJApPTU30BAHBI. HpI/IBe,Z[eHa KOMaHAHas CTpOKa AJId KOMITWIATOpPA, BXOAAMIICTO B COCTAaB
Microsoft Visual Studio 2005 Beta 2. [Ipenmnonaraercs, 4To TUPEKTOPHH, B KOTOPBIX HAXOIATCS
KOMITMJIATOPBI, YKa3aHbI B IEPEMEHHON OKpYKeHUs $path win %PATHY%, 1 BCE KOMaH bl
BBITIOJIHSIOTCS B TOM K€ TUPEKTOPHH, I/I€ pacroiaraiorcs (haiiabl ¢ HCXOIHBIM KOJIOM.

Komnunsarop Java u Java-mammHa pacnosararoTcsi B MOJIUPEKTOPUH bin TOM AUPEKTOPUH, B
KOTOpPYIO yCTaHaBIUBaeTcss Habop ais pazpabotku Java Development Kit. Kommumsitop C#
pacrionaraercst B nogaupeKTOpun Microsoft.NET\Framework\v<Homep Bepcuu
yCTaHOBNEHHOW cpeabl .NET> cucteMHO# nupekropuu Windows (00b19HO Windows wiu

WINNT).

public class Counter

{
public int factorial (int n)

{

if(n == 0) return 1;
else if(n > 0)

return n * factorial(n - 1);
else

throw

new IllegalArgumentException (
"Argument should be >= 0, " +
"current value n = " + n);

}

public static void main
(String[] args)
{

InNt n = 2;
if(args.length > 0)
{

try

using System;

public class
{

Counter

public int Factorial (int n)
{

if (n == 0) return 1;
else if (n > 0)

return n * Factorial(n - 1);
else

throw

new ArgumentException (
"Argument should be >= 0, " +
"current value n = " + n);

}

public static void Main
(string[] args)
{
int n = 2;
if (args.Length > 0)
{
try



n = Integer.parselnt(args[0]);

}
catch (NumberFormatException e)

if(n < 0) n= 2;

Counter £ = new Counter();

System.out.println
(f.factorial(n));

}
KoMmnumsius

javac Counter.java
Brinonxnenue

java Counter 5
Pe3ynbTar

120

Ba3oBble TUNbI U onepauun Hag HUMKU

Int32.Parse (args[0]);

catch (Exception)
{
n = 2;
}
}
if (n <0) n=2;
Counter £ = new Counter();

Console.WritelLine (f.Factorial (n));

KoMmnumsius
csc.exe Counter.cs
Bremonnenue
Counter.exe 5
PesynbTar

120

B 060ux paccmaTrpuBaeMbIX SI3bIKaX UMEIOTCSI CCHUIOYHBIE THUITBI U TUIBI 3HaUeHUH. OOBEKTHI
CCBUJIOYHBIX THIIOB UMEIOT COOCTBEHHYIO HJICHTUYHOCTH, HA TAKOM 0OBEKT MOKHO UMETh CCBHUIKY
U3 Jpyroro o0beKTa, OHU MepeaaroTcs MO CChIIKE, €CIU SBISIOTCS apryMEHTaMu WId
pesynbrataMu MeTo10B. OOBEKTHI TUTIOB 3HAUCHUH TIPECTABISIOT COOON 3HAYCHMSI, HE
UMEIOIIIEe COOCTBEHHOMN HIEHTUYHOCTH — BCE PaBHBIE MEX1y CO00M 3HAUEHUS HEOTIIHUYUMBI
JIpYT OT Ipyra, HUKaK Hellb3sl COCJIaThCsl TOJIBKO HA OJIHO U3 HUX.

B 000uX s3bIKaxX €CTh IMPUMUTUBHBIC TUIIbI, ABJIAIOINIUCCA TUITAMU 3H3‘ICHHI>1, JIIA
MMPEACTABJICHHUA ITPOCTBIX JAHHBIX — JIOTHYCCKUX, YUCJIOBBIX U CUMBOJIbHBIX.

B Java TOapKO NPUMUTHUBHBIE TUIIBI SIBIISIOTCS
TUIAMU 3HAYEHU, BCE APYTUE TUITBI —
CCBIJIOUHEBIE, ABJISIOTCSA HAcJICIHUKAMHU Klacca
java.lang.Object.

JI71s KaskJ0r0 MPUMUTHBHOTO TUTIA €CTh KJIacc-
00epTKa, KOTOPBIN MO3BOJISIET MPEACTABIISITH
3HAYEHUS 3TOTO THIA B BUJIE OOBHEKTOB.

Mexy 3Ha4eHUsIMU IPUMUTUBHOTO TUIMA U
00BEKTaMHU COOTBETCTBYIOIIETO €My KJlacca-
00epTKH oIpeieNeHbl peoOpa3oBaHus 1Mo
YMOJTYaHUIO — VYNAKOBKA U PACNAKOBKA
(autoboxing v auto-unboxing, BBeIeHbI B

Java 5), mo3Bossitonrie BO MHOTHX CIy4asiX He
CO3/1aBaTh OOBEKT 110 3HAUEHUIO U HE
BBIUMCIISITH 3HAYE€HUE 10 00beKTy siBHO. Ho
MOYKHO IPOU3BOJIUTH UX U SIBHO.

O,I[HaKO BbI3bIBATH METObBI Y 3HAYCHUMN
IMPUMHUTHUBHBIX THIIOB HCJIb3.

B C# ecTb BO3MOKHOCTb JI€KIApUPOBAThH
MIOJIL30BATEIIbCKIE TUITHI 3HAUCHUHN —
CTPYKTYPHBIE TUIIbI U IEPEUUCIICHUS.
CchUIOUHEBIC THITBI HA3BIBAIOTCS KacCaMy B
unTepdeiicamu. CTPyKTypHBIE THIIBI, TaK K€
KaK U CCbUJIOYHBIE, HACIEAYIOT KJIACCy
System.Object, KOTOPbIA TAKKE MOXKHO
HUCIIONB30BATh 101 UMEHEM oObject.

st Ka)Xa0ro NPUMHUTHBHOTO THIIA €CTh
CTPYKTYpHBIH THI-00epTKa. [IpeobpazoBanus
MEXIy HUMH NMPOU3BOJATCSA HESBHO,
KOMITUJIATOP CHUTACT UX PA3JIMYHBIMU
MMEHAaMH OJJHOTO M TOTO K€ THUIIA.

[ToaTOMy BCe anemMeHTHI Ki1acca object
HMCIOTCA BO BCCX MPUMUTUBHBIX THIIAX — Y
UX 3HaYEHUH MOXKHO, KaK Y OOBIYHBIX
00BEKT OB, BBI3bIBATHh MCTO/HEI.

BriosiHe 3aK0HHBI, HAIIPUMED, BBIPAKECHUS

2.Equals(3) M (-175) .ToString().



Jlornyeckuii T

B Java on Ha3BaHn boolean, a ero o6epTka — java.lang.Boolean.

B C# on Ha3BaH bool, a ero obepTka — System.Boolean.

3HaYeHUS 3TOTO THIIA — JIOTHYCCKHE 3HAUCHUS, MX BCero JBa — true u false. Her
HUKAKUX HESBHBIX MPE0Opa30oBaHUN MEXAY JOTUYECKUMH M IIEJTOYUCICHHBIMU 3HAYCHUSIMH.
Hapn 3HaueHnsiMu 3TOr0 THIA ONPENEIICHBI CIEAYIOLINE ONEPALIUU.

== W !=— CpaBHEHHUS Ha PAaBEHCTBO U HEPABEHCTBO.
! — OTpHUILIaHUE.
&& W || — yCIIOBHBIC (KOPOTKHE) KOHBIOHKINS U AU3BIOHKINS (‘U’ U ‘Win’).

BTopoii apryMeHT 3TUX onepanuii He BEIYUCIISETCS, €CJIM M0 3HAYEHUIO TIEPBOTO YiKE
SICHO, YEMY PABHO 3HAUEHHUE BBIPAXKECHMUS, T.€., B CIy4ae KOHBIOHKIIUU — €CITU
NepBbIi aprymMeHT paBeH false, a B cllyyae IU3bIOHKIIMN — €CJIM MEPBBIN apryMEHT
paBeH true. C MOMOIIBIO YCIIOBHOTO OTEpaTopa ? : UX MOXKHO 3aIUCaTh TaK: (x &&
v) — ((x)2(y): False), (x || y) — ((x)?true: (y)). HamoMmHanMm, 9To
03HA4yaeT YCIOBHBIN OIepaTOp — BBIPAXKEHUE a?x : y BBIUUCIIAET 3HAYCHHE a, €CIIH
OHO true, TO BBIYHCIIAECTCS U BO3BPAIIACTCS 3HAYCHUE x, NHAYE€ BBIUUCIIACTCA U
BO3BpAIlAECTCS 3HAYECHUE .

& U | — (ATMHHBIE) KOHBIOHKIUS U TU3BIOHKIMS (‘U’ U1 ‘win’). Y 3TUX omnepanuii
00a aprymMeHTa BBIYHMCIISIOTCS BCETIa.

A — HCKJIIOYAIoUlee ‘Win’ WIM CyMMa 10 MOJYJIIO 2.

Jig onepanuit &, |, ~ UMEIOTCS COOTBETCTBYIOIIKE ONEpATOPhI IPUCBAUBAHUS &=,
|=, ~=. BelpaxkeHue x op= y, IIe op — OJIHA U3 ONEepaluii &, |, ~, UMEET TOT K€
3¢ dexT, 9TO U BBIpAKEHHUE x = ((x) op (y)),3a UCKIFOUEHHUEM TOTO, YTO
3HAYEHUE x BBIUUCIISIETCS POBHO OJIUH Pa3.

[esounciieHHbIE TUIIBI

B 000X s3bIKaX UMEIOTCS CIcaAyromue NeJa049YrCICHHBIC TUTIIDI.

Tun GalTOBBIX IEIBIX YMCENI, Ha3bIBaeMbIH B Java byte, a B C# — sbyte. Ero
3HAYEHUS JIEKAT MEKIY 271 2'-1) (re. Mexay -128 u 127)

short, uby 3HAYCHHS JIexat B nHTepBane -2'° — (21°-1) (-32768 — 32767)
int, 9b 3HAUYCHHUS JexKaT B uHTepBaie -2° — (2°'-1) (2147483648 — 2147483647)
long, YbM 3HAYECHHUS JIS)KAT B UHTEPBAJe 25— (2%-1) (-9223372036854775808 —
9223372036854775807)
B C# umerorcst 6e33HaKOBBIE aHATIOTH BCEX
NIEPEYHCIICHHBIX BBIIIC THITOB:

CBOI1 Tun byte co 3HadeHusMu ot 0 10 (28-1 =
255).

ushort co 3uauenmsiMu ot 0 10 (2'°-1) =
65535

uint co 3HaueHusMu ot 0 110 (232-1) =
4294967295

ulong co 3HageHusimu ot 0 1o (2%%-1) =
18446744073709551615

Kiaccel-00epTku 11€7104KCIEHHBIX TUIIOB Tunbl-00epTKH LIETTOYUCIIEHHBIX TUIIOB
Ha3bIBAOTCS TaK: Ha3bIBAOTCS TaK:
java.lang.Byte System.SByte



java.lang.Short
java.lang.Integer

java.lang.Long

MuHuMaIbHEIC M MaKCHMaJIbHEIC 3HAUCHUS
IIPUMUTUBHBIX TUIIOB MOYKHO HAMTH B UX
TUNax-00epTKax B BUJIE€ KOHCTAHT (static
final moneif) MIN VALUE W MAX VALUE.

System.Byte
System.Intl6
System.UIntlo6
System.Int32
System.UInt32
System.Int64
System.UInt64

MuHuMaabHbIE 1 MAKCUMAILHBIE 3HAYCHUS
IIPUMHUTUBHBIX THIIOB MOKHO HalTH B UX
TI/IHaX—O6epTKaX B BUJ€ KOHCTAHT MinValue H
MaxValue.

HaI[ SHAYCHHUAMU HCIIOYNCIICHHBIX TUIIOB OMPCACIICHBI CICAYIOINEC OIICpalruu.

® ==, !=—CpPaBHCHHUC HA PAaBCHCTBO U HCPABCHCTBO.
® <, <=, >, >=-—CpPaBHCHUC HA OCHOBC IIOpAaKa.
® +, -, *, /, %— CIOXCHHE, BBIUNTAHHC, YMHOXCHHEC, LICJIOUMCIICHHOC ACJICHUE,

B34ATHC OCTATKa 110 MOJAYJIIO.

® ++, -- — YBEJIMYEHHE U YMEHbIICHUE Ha eAUHUILY. Eciau Takoil onepaTop HamucaH
JI0 OMEpPaHAa, TO 3HAYEHNE BCEr0 BHIPAKEHUS COBMAAAET C U3SMEHECHHBIM 3HAYCHUEM
OnepaHjia, €CJH MOCIE — TO C HEU3MEHEHHBIM.
B pe3ynbTare BhINOIHEHUS MTOCIEA0BATEIbHOCTH ICUCTBUIMA

x =1; y = ++x; z = x++;

3HAYEHHE x CTAHET PaBHO 3, a 3HAYCHUS y U z — 2.

® ~, &, |, »~— TOOUTOBBIEC ONEPAINH JOTOTHEHNS, KOHBIOHKIINHU, TU3bIOHKIIUU U

UCKJTIOYAIOIIETO ‘Win’.

® <<, >>— OIepaTopbl, CIBUTAIONINE OUTHI CBOETO MEPBOTO OIlEpaH/ia BIEBO U
BIIPABO HA YKCJIO MO3ULMN, PAaBHOE BTOPOMY OIEpaHy.

B Java oneparop >> ciBuraer BIpaBo OUTHI
YHCJIa, JOMOJIHSAS €r0 CJIEBA 3HAUEHUEM
3HAKOBOTO OMTa — HYJIEM JIJIs
IIOJIO’KUTENBHBIX YUCEN U €AUHULICH AJIs
OTpULIATENbHBIX.

CreunanbHbBIN omepaTop >>> UCHOIb3YETCs
JUIS CIBUTA BIIPABO C 3all0JTHECHUEM
0CBOOOXKIAIOIINXCS CIIeBa OMTOB HYJISIMHU.

e Jlng onepaumii +, -, *, /, %, ~,

B C# onepatop >> caBuraet BIpaBo OUTHI
YHCITa, TOTOJHSS €0 CIIEBA JUIS YHCEI CO
3HAKOM 3HaUYCHHEM 3HAKOBOTO OHTa, a JJIs
0€33HaKOBBIX YHCENl — HYJIEM.

& |, ~, <<, >>(uJava-cnermduuHoi

oreparyu >>>) UMEIOTCS] COOTBETCTBYIOLIUE onepauuy npucBauBanus. [Ipu atom
BBIPAXKEHHUE x op= y, IJl€ op — OJJHA U3 3TUX ONEPALNN YKBUBAJIEHTHO BBIPAKECHUIO
x = (T) ((x) op (y)),TA€ T — THUI x, 34 UCKIIOYEHUEM TOT'0, UTO 3HAYEHUE x

BBIYUCIIACTCA POBHO OAWH pas.

B Java pe3ynbpTaTsl apudmMeTuuecKux
JEUCTBUI BEIUMCIITIOTCS B 3aBUCHMOCTH OT
TUTIA 3TUX PE3yIbTAaTOB, C OTOpachIBAaHUEM
OUTOB, «BBUIC3AIOIINX» 32 Pa3Mep THIIA.

Taxum 00pa3oM, 3TH OTEpaIluH PEATU3yIOT
apupMETHKY 110 MOIYJIEO 2" IS MOAXOISIIETO
N JUIS JAHHOTO THUTIA.

ApudmeTrnaecKkne oreparuu Hal IEIBIMU

B C# pesynbrat apudmernueckux necTBuit
HaJ| LICJIOYUCIICHHBIMH TAHHBIMU, IPUBOISIINAX
K [IEPETIOIHEHUIO, 3aBUCUT OT KOHTEKCTa, B
KOTOPOM 3TH JAECUCTBUS IPOU3BOIATCS.

Ecmu neiictBue npoucxoaut B unchecked
KOHTEKCTE (T.€. BHYTpH OJIOKa WK
BBIPQ)KEHUS, TOMEYEHHBIX KIFOYEBBIM CJIOBOM
unchecked), TO BBIYUCICHUS TPOU3BOASTCS B



YUCJIaMU MMPUBOJAT K CO3JaHHIO WCKITIOUYCHUH
TOJILKO B TPEX CIIydasx: Mpu AeneHuu Ha 0 uiu
BBIUMCJIEHUH OCTaTKa 1o Moyt 0, npu
KOHBEPTALIUW B IPUMUTUBHBIIN THUIT CCBUIKU Ha
00BEKT K1acca 00epTku, paBHOU null, a Takxke
MIPY MCUYEPITaHUM JOCTYIMHOW Java MalnHe

apruPMETHKE IO TOAXOAAIEMY MOIYIIIO 2",

Ecnu xe 3Tu AeCTBUS IPOU3BOIATCS B
checked konTekcre (T.€. BHYTpH OJ0Ka MU
BBIPQ)KEHUS, TOMEYSHHBIX MOIH(PHKATOPOM
checked), TO nepenoJIHeHNE MPUBOTUT K
CO3JIaHUIO UCKITIOYCHHUSI.

namMsTh, KOTOPOC MOKCT HACTYIIUTH
BCJICJICTBUE IIPUMEHEHUS ONIEpaliuil —— U ++ C
OJTHOBPEMECHHBIM CO37[aHUEM 00BEKTOB
KJIACCOB-00EPTOK.

[To yMon4yaHuto 1eCTBHS, TPOU3BOIUMBIEC B
X0JI€ BBITIOJTHEHHM S, Mpoucxo st B unchecked
KOHTEKCTE, a IEUCTBUS, KOTOPbIE
BBITIOJTHSFOTCSI HAJ] KOHCTAaHTAaMHU BO BpeMs
xommuisinu — B checked kontekcre. [Ipu
ATOM CO3JaHHE UCKITIOUEHHUS BO BpEMs
KOMIWISIIIUK TPUBOJIUT K BbIIade COOOIICHUS
00 omuoOKe.

JIroObIe 11eI0UNCIIEHHBIC THITHI MOKHO SIBHO ITPUBOIMTH APYT K IPYTY, a HESIBHBIE
npeoOpa30BaHus MEPEBOIAT U3 MEHBIIIUX TUIIOB B OOJIBIIKE, €CITU IPH TOM HET Mepexoja OT
THUTIA CO 3HAKOM K 0€33HaKOBOMY (0OpaTHBIN TIEpex0,T BO3MOXKEH).

B 060ux s3pIKax 1ENOYHCICHHBIM TUIIOM CYUTAETCS U THI char, YbMH 3HAYEHUSIMU
SIBISFOTCS 1 6-OUTHBIE CUMBOJIBI (OT '\u0000"' 10 '\uffff"'). JlJig HEro ompeaeneH TOT ke
Habop onepanuii, HO MpeoOpa3oBaHU MEXy HUM U APYTUMHU THIIAMH [0 YMOIYaHHIO HE
MPOU3BOAATCS (SIBHBIE IPEOOPa30BaHUS BO3MOXKHBI).

Tunel Ynuces ¢ MJIABAIOIIEH TOYKOH

[IpencraBnenue TUIOB 3HAYEHUH C IJIaBaroLIeld Toukor, Float u double, a Takxe
ONepaly ¢ HUIMH, COOTBETCTBYIOT CTAHJAPTY Ha BbIYMCIICHHUS ¢ muiaBaronieil toukoi IEEE 754
(on xe — IEC 60559) [11,12]. CornacHo 3TOMy CTaHAApTy 3HaY€HUE TAKOT'O THUIIA COCTOUT U3
3HAKOBOT'O OMTa, MAHTUCCHI M SKCIIOHEHTHI (y 3HaueHus Float 23 6urta OTBOIATCS HA MAHTUCCY
U 8 Ha OKCTIOHEHTY, y double — 52 OuTa Ha MaHTHCCYy U 11 Ha SKCTIOHEHTY).

[Tomumo OOBIUHBIX YKCeN 3HaYeHHsI 000uX TUIOB BKI0YatoT -0.0 (KcTaTH, HanmucaB Tak, Bbl
noxy4yute oObrdHbIH 0.0, MOCKOIBKY 3TOT TEKCT OyAeT BOCIPUHSAT Kak KoHcTaHTa 0.0, K KOTOpoit
MIPUMEHEH YHAPHBIN OMepaTop -; €AWHCTBEHHBIN CrTOCO0 Moy4duTh -0.0 — KOHBEPTUPOBATH €TO
OUTOBOE MpeACTaBIeHUE — B IIECTHAALIATEpUYHOM BHIe i Tuna Float OH MpeacTaBiseTcs
KakK 0x80000000, a 1yst double — 0x8000000000000000), MOJOKUTEIbHBIE U OTPUIIATENILHBIC
o0eckoneuHoctH (it Trma Float 3To 0x7£800000 M 0x£f£800000, a Jy1s double —
0x7££0000000000000 M Oxf££0000000000000), a TAKXKE CIIENHUAILHOE 3HaueHue NaN (Not-A-
Number, He uucno; OHO MOXKET OBITh IPECTABICHO JIIOOBIMH 3HAUYEHUSMH, Y KOTOPBIX
HKCIIOHEHTa MaKCUMalbHa, a MaHTHCca He paBHa 0).

JInst 3HaYeHUH C TUIABAKOIIEH TOUKOW OIIPENEIICHBI CIIETYIOIUE ONEPALAH.

e ==, !|=— CpaBHEHHUs Ha paBEHCTBO U HepaBeHCTBO. B cooTBercTBUU ¢ IEEE 754 NaN
HE paBHO HU OJIHOMY YHMCIy, B TOM 4Hcie camomy cebe. -0.0 cunrtaercs paBubM 0.0.

® <, <=, >, >=— CPaBHCHHS Ha OCHOBE TIOpsKa. +oo OoJIbIIE, YeM JIF000i 0OBIIHOE
YHCIIO U -00, @ -00 MEHBIIIE JIF00OTr0 KOHEYHOT'0 YUCIIa. NaN HECPaBHUMO HU C OJHUM
YHCIIOM, Ja)KEe C CAMUM COOOW — ITO 3HAYMT, YTO JIF00Ast yKa3aHHAs OTepaIus
Bo3Bparaer false, eciu OUH U3 €€ onepaHaoB — NaN. -0.0 cuuTaeTcsi paBHbBIM, a HE
MeHbIre, gueM 0.0.

e +, -, *, /, $— CIIO)XECHUS, BBIUUTAHUE, YMHOXKXCHHE, JICJICHUE, B3SITHE OCTATKA 110
MOZYJI0, & TAK)KE€ COOTBETCTBYIOLIUE ONEPALINN IPUCBANBAHUS C OJTHOBPEMEHHBIM
BBITIOJIHEHHEM OJHOTO U3 3THX JeUCTBUN. Bce 3Tn onepauuu 1€MCTBYIOT COrJIaCHO
IEEE 754, kxpoMme onepannu BEIYUCICHUS OCTaTKa, KOTOpas pealn30BaHa TakK, YTOObI



IIPH BCEX KOHEUHBIX a U b (b != 0) BBIIOJHAJIOCh a%b == a - b*n, IJI€ n — Camoe
00JbIII0E 110 A0CONIOTHON BETMYMHE IIETI0€ YUCIIO, HEe TPEBOCXOIAIIEE |a/b |, 3HAK
KOTOpOTO COBIAJAET CO 3HAKOM a/b. I1o aOCOMI0THON BEIMUNHE a%b BCETJa MEHbIIE
b, 3HaK a%b COBMAJAET CO 3HAKOM a.

Cornacno crannapty IEEE 754 Bce apudmernueckue onepanuy onpeaeaeHbl s
OCCKOHEYHBIX apTyMEHTOB «ecTeCTBeHHBIM» 00pazom: 1.0/0.0 maet +oo, -1.0/0.0 maet

-0, 0.0/0.0 — NaN, KOHEYHOE x B CYMMe€ C +00 1aeT +oo, a +oo+(-00) — NaN. Eciu
OJIMH U3 OTIEPAHJIOB NaN, TO PE3yJIbTaT ONEPAIlUH TOKE NaN.

® ++, -- — YBEIMYEHUE U YMEHbUICHHE HAa eAUHULY. /{151 OeCKOHEUHOCTE! U NaN
pe3yapTaT IPUMEHEHUS 3TUX ONEPATOPOB COBIIAAAET C ONEPAHIOM.

B Java B knaccax java.lang.Float B
java.lang.Double €CTh KOHCTAHTHI, paBHbIC
MaKCUMaJIbHOMY KOHEUHOMY 3HAYEHUIO THUIIA,
MUHUMAJIbHOMY TIOJIO)KUTEIIbHOMY 3HaYEHUIO
THIA, MOJIOKUTEITBHOW U OTPULIATEIIBHOM
OCCKOHEYHOCTSIM U NaN.

Float.MAX VALUE = (2-27%)2"

Float.MIN VALUE = 21

Double.MAX VALUE = (2-27%):210%
Double.MIN VALUE =207

BeckoHeuHOCTH M NaN B 000HX cly4asix
Ha3bIBAOTCS POSITIVE INFINITY,
NEGATIVE INFINITY H NaN.

B C# cooTBeTcTBYIOMNE KIIACCHI
System.Single U System.Double TaKXeC
XpaHAT 3TH 3HAYCHUA B BUIC KOHCTAHT
MaxValue, Epsilon, PositiveInfinity,

NegativeInfinity U NaN.

B C# ecTb eliie oiMH TUMN IJ1 MPEICTABICHUS
Yyuce ¢ IUIaBaroIIe Toukoi — decimal (Tur-
o0epTKa JIJIsl HErO Ha3bIBACTCS
System.Decimal).

3HAYEHUsI ATOTO TUIIA MPEACTABISAIOTCS 128
OuTaMu, U3 KOTOPBIX OJJUH UCIIONB3YETCS TSI
3HaKa, 96 — I TBOMYHOM MAaHTHCCHI, eIle 5
— JJIs1 IPEICTABJICHUS] IECITUUHON
9KCHOHEHTHI, Jiexkamei ot 0 1o 28. OcTanbHbBIC
OWTHI HE UCIIONIB3YIOTCS.

[IpencraBnsiemoe 3HakoM s (+1 unu -1),
MaHTHCCOH m (0—(296-1)) 1 DKCIIOHEHTOM € (0—
28) snauenue paBHo (-1)*m-107.

Takum 0Opa3om, 3HAYEHUS I3TOTO THITA MOTYT,
B OTJIMYHE OT CTaHAAPTHEIX TUIOB Tloat u
double, mpeaCTaBIATh AECATUYHBIE IPOOH C
28-10 TOYHBIMU 3HAKAMH U UCTIONB3YIOTCS IS
(uHaHCOBBIX BblUMCIEHUH. Takas TOUHOCTD
HE00X0IuMa, MMOCKOJIbKY B 3THUX BBIYUCICHHIX
OIMOKHN OKPYTJICHHS B COTBIE JI0TU TIPOIIEHTA
P HAKOIUICHUH 3a CYET OOJBIINX CYMM U
OOJIBIIIOTO KOJIMYECTBA TPAH3aKIIUMA B TEUCHUE
HECKOJIBKHX JIET MOTYT IIPUBECTH K
3HAYUTEIIbHBIM CyMMaM yOBITKOB JIJISl Pa3HbIX
CTOPOH.

Jns Tuma decimal onpenesieHsl BCE TE XKe



OTIEPALIMH, YTO U JJIsl TUTIOB C IJIABAIOMICH
TOYKOH, OJTHAKO MPU BBIXOJIE UX PE3YIHTATOB
3a paMKU 3HaY€HUHN TUTIA CO3AETCs
UCKJTIIOYUTENbHAS CUTyalusl. DTOT THUI HE
AMEET crenuadbHbIX 3HaYeHUH -0.0, NaN u
OECKOHEYHOCTEH.

B Java kitaccel, METO/Ibl 1 MHUIIMATU3ATOPHI
MOTYT OBITH TOMEUYEHBI MOAU(PUKATOPOM
strictfp, KOTOPBII 03HAYAET, YTO IIPU
BBIYMCIICHUSIX C TUIABAIOMIEH TOYKON B paMKax
ATUX JIEKJIapaluii Bce MPOMEXYTOUHbIE
Pe3yNbTaThl JOJKHBI OBITH MPECTABICHBI B
paMKax TOro TUIa, K KOTOPOMY OHH
OTHOCSITCH, cornacHo ctanaapty IEEE 754.

Nuade, mpoMeKyTOYHBIE PE3yIbTAThI
BBRIUMCIICHHH cO 3HaueHUIMH Tuna float
MOTYT OBITh IIPE/ICTAaBICHBI B 00J€€ TOUHOM
BHUJE, YTO MOXKET IPUBECTU K OTIUYAOLIIUMCS
WUTOTOBBIM PE3YJIbTaTaM BBIYMCICHUN.

WHCTPYKLUMMN 1 BbipaXeHUs

Boipakenus

B 000uX sI3bIKax BBIPAKEHHS CTPOSITCS MIPU IOMOIIY IPUMEHEHUS ONIEpaTOPOB K UMEHAM U
auTepangaM. Y CIIOBHO MOXKHO CUMTATh, YTO UMEETCS CIEAYIOMNI 001muii Habop onepaTopos.

® x.y— Oneparop YTOUHCHHUA UMCHU, CITYKUT IJId MMOJTYYCHUA CCHUIKH Ha 3JICMCHT
IMPOCTPpAaHCTBA UMCH HJIK THUIIA, UJIW AJI IIOJTYYCHUSA 3HAUCHUS I10JIA (I/IJ'II/I CBOICTBA B

C#);
e £(x) — omepaTop BbI30Ba MeTo/a (a Takxke nenerara B C#) ¢ 3a1aHHBIM HA0OpOM
apryMEHTOB;

e a[x] — omepaTop BBIUYUCIICHUS IEMEHTa MACCHBA (2 TaKXKe OOpalIeHNs K HHIEKCEPY
B C#);

® new — OIEPaTOp CO3JaHUsI HOBOTO 0ObekTa (niu 3HaueHus: B C#), ucnonp3yercs
BMECTE C 00paIlleHUEeM K OTHOMY M3 KOHCTPYKTOPOB THIIAa — New MyType ("Yes", 2)
(B Java ¢ ero nomoIupo HeNlb3s CO34aBaATh 3HAYEHUS! IPUMHUTUBHBIX THUIIOB);

® ++, —— — MpepUKCHbIE U NOCT(UKCHBIE YHAPHBIE ONEPATOPHI
yBEJIMYEHUs/yMEHbIIEHUS Ha 1;

e (T)x — oneparop sBHOTO IIPUBEACHUS K TUILY T;

® +, - — YHapHbIE ONEePaTOPhl COXPAHCHUS/U3MEHEHHSI 3HAKA YHCTIA;

e | — yHaApHBIN OMEPATOP JIOTUUECKOTO OTPUIIAHUS;

® ~ — yHapHBII onepaTtop MOOUTOBOTO OTPULIAHUS;

® * /,%, +, - — OMHApHBIC OMIEPATOPHI YMHOXKEHUS, ICJICHHUSI, B3SATHS OCTaTKa IO

MOAYJIO, CIIOKCHUA U BbIYUTAHUA,
® <<, >>— OWHapHbIE ONepaTopbl HOOUTOBBIX CIBUTOB BIIEBO/BIIPABO;
® <, >, <=, >= — OHMHaApHBIC ONIEPATOPBI CPABHEHUSI 10 TIOPSIKY;

e —— !|=— OUHApHBIC ONEPATOPHI CPABHEHHS HA PaBEHCTBO/HEPABEHCTBO;



® &, |, ~ — OUHapHbBIE ONEPATOPHI JOTMUECKUX WK TOOUTOBBIX OMEPALIUA:
KOHBIOHKIIUHU, AUZBIOHKIIMHU, CII0KEHHUS 110 MOIYJIIO 2;

® 55, || — OWHApPHBIC ONEPATOPHI YCIOBHBIX KOHBIOHKIIMH U AU3BIOHKINHU, (X && V)
SKBHUBAJICHTHO (x?y:false),a (x || y) — (x?true:y);
e ?: — TEPHAPHBIN YCIIOBHBIN OIIEPATOP, BBIPAXKEHUE a?x : y BBIYUCIIAET 3HAYEHHUE a,

€CJIM OHO true, TO BBIUUCISIETCS U BO3BpAIIlA€TCs 3HAUYCHUE x, HHAYE BBIUYUCISIETCS U
BO3BpAILIAECTCA 3HAUCHHE v;

o = = /= %= +=, -=, <<=, >>= &=, |=, ~=— OMHApHBIC ONIEPATOPHI IPUCBANBAHUS,
BCE OHU, KPOME IIEPBOr0, CHaYaja MpOU3BOAAT HEKOTOPYIO OIEPALAIO HaJl CTaApbIM
3HAYCHHUEM JIEBOTO OIIEPAH/Ia U 3HAYECHHUEM IIPABOrO, a 3aTEM IIPUCBAUBAIOT
MIOJIyYEHHBIH PE3YyJIbTAT JIEBOMY OIIEPaHY.

B cnenyromeit Tabiuiie onepaTropsl MEPEUUCISIOTCS CBEPXY BHU3 B TIOPSIIKE YMEHBIICHUS UX
IPUOPUTETA, a TAKIKE IPUBOJUTCS ACCOLIMATUBHOCTH BCEX onepaTopoB. OnepaTop op
Ha3bIBACTCS J1€60ACCOUUAMUBHBIM, €CIIU BBIDAXKECHHUE (x op y op z) TPAKTYETCS
KOMITWJIAITOPOM KaK ((x op y) op z), U BPAGOACCOUUAMUBHBIM, ECII OHO TPAKTYETCS KAK (x
op (y op z)).

Omneparopsl ACCOUMATUBHOCTH
x.y, £(x), a[x], new, x++, x--

+, =, L~ Hx, ——x, (T)x

*, /5% JeBast
+, - JieBast
<<, >> JieBas
<, >, <=, >= JieBas
==, |= JieBas
& JieBas
a neBas

| neBas
&& JIeBast
|l JeBas
G npaBas
=, *=, /=, %=, +=, —-=, <<=, >>=, &=, |=, "= npaBas

Tadauua 1. [IpuopuTeT M ACCOUATUBHOCTDH ONEPATOPOB.

[ToMHrMO MepeYNCICHHBIX BBIIIE ONIEPATOPOB UMEIOTCS TAKKE OOIIKeE 7151 000MX S3bIKOB
ONEPALNH, KOTOPBIE BBITOIHSIOTCS IPU TOMOIIN PA3INYHBIX KOHCTPYKIUH — 3TO MOJIyUYEHUE
00BEKTa, MPEACTABIISIONIETO TUII, 3alaHHBIN 110 IMEHH, U IPOBEpKa MPUHAITIC)KHOCTH 00BEKTa
VI 3HAYEHUS THUITY. B Ka)X/10M U3 S3bIKOB €CTh TaK)K€ HECKOJIBKO OTEpaTOPOB, CreU(UIECKUX
JUISL TAHHOTO fA3BIKA.

[Tommy4yenue oOBEKTa, MPEACTABISIONIETO THII, CBSI3aHO C MEXaHU3MOM peghiekcuu
(reflection), nmeronuMcs B 000HX sI3bIKaX. DTOT MEXaHU3M 00ECIIEYMBAET OTOOPAKCHHE
CYILITHOCTEH s3bIKa (TUIOB, ONEPAIUil HaJ HUMHU, MIOJIEH UX JaHHBIX U I1p.) B 00BEKTHI CAMOTO
s13bIKa. B 000X s3bIKaxX Onepanus MOIy4eHUs] 00bEKTa, MPEICTABIISIONICTO TUII, BXOJIHT B
IPYIILy ONEPALUNA C BBICIIUM IIPUOPUTETOM.

JIro6oit Tin Java 0;THO3HAYHO COOTBETCTBYET B C# tumnsl nmpeacTaBisitoTcsi 00beKTaMu
HEKOTOPOMY OOBEKTY Kilacca KJlacca System. Type, METOABl — OOBEKTAMHU
java.lang.Class, 0001 MeTOx, System.Reflection.MethodInfo, a IOJI —




OIIMCBIBACTCA C IOMOIIIBIO OJHOI'O U3 00BEKTOB
KJacca java.lang.reflect.Method, 11000€
IOJIC — C IIOMOIIIBIO OJHOT'O U3 00BEKTOB
KJacca java.lang.reflect.Field.

[ToryuuTh 0OBEKT THIIA Class,
MPEICTaBIISIFOIINIA TUT T (AaXke ecliu T = void)
MO>KHO C ITOMOIIBI0 KOHCTPYKIUU T.class.

[ mpoBEpKH TOrO, YTO BBIPAKEHUE x UMEET
THUII T, B Java UCIIOJIb3YETCSI KOHCTPYKIIUS

(x instanceof T),

BO3BpalllAOIast 3HAYEHUE JIOTHYECKOI0 THIIA.

B 00oux s3pIkax oneparus NpoBEepKH TUIIA
UMeeT TaKo )K€ IPUOPHUTET, KaK ONEepaTophl <,
>, <=, >=,

B Java ecTb 10MOTHUTENBHBINA ONIEPATOP
CABHUTa YHCIIOBOTO 3HAYEHUS BIPABO >>>,
3aMOIHSIOMIMA 0CBOOOKTAIOINECS ClIeBa
OUTBI HYJISIMHU.

OH nMeeT TaKou ke MPUOPUTET, KaK 1
OCTAJIBHBIC OIICPATOPLI CABUTA, U JICBYIO
aCCOLIMAaTUBHOCTb.

COOTBETCTBYIONIUI ONEPaTOp MPUCBAUBAHUS
>>>= UMEET TaKOo k€ MPUOPUTET, KaK U
Jpyrue onepaTopsl IPUCBaUBaHUA, U IIPABYIO
aCCOILIMAaTUBHOCTb.

00BEKTaMH System.Reflection.FieldInfo.

OOBeKT TUMA System. Type, PEACTABIISIOIINI
THUI T, MOKHO TOJYYHUTb IIPH ITOMOIIN
KOHCTPYKUUU typeof (T).

Ji1 IpoBEepKHU TOT0, YTO BBIPAKEHUE x UMEET
Ul T, B C# UCNoNb3yeTcs KOHCTPYKLIHUS

(x IS T),

UMEIOILast JIOTHYECKUN THII.

DTa mpoBepKa UCTOJIb3yeT €CTECTBEHHBIC
npeoOpa3oBaHus TUIOB (ITOATUIIA B Oosee
OOIIMI THIT WX HA00OPOT, €CJIM TOYHBIH TUTI
00BEKTa SBISETCS MOATUIIOM T) U
aBTOYTAKOBKY/pPaclaKoBKy, HE 3aTparuBas
OTIpe/ICIIEHHBIX TI0JH30BATEIIEM HESBHBIX
npeoOpa30BaHUM.

B C# umeercs u qpyroi onepaTtop, CB3aHHbIN
¢ mpeoOpa3oBaHUEM THIIA.

Jnst mpeoOpazoBaHust 00bEKTa x K 3aJaHHOMY
CCBUJIOYHOMY THITY T MOXHO HCIOJIb30BaTh
KOHCTPYKIIHAIO

(x as T),

THUII pe3ybTaTa KOTOPOM — T.

Ecnu B pe3yipraTe eCTECTBEHHBIX
npeoOpa3oBaHuil TUIIOB U
aBTOYMAaKOBKH/PAaclakOBKHU, 3HAUEHHE x HE
npeoOpasyeTcs K TUIY T, TO pe3yJbTaT 3TOro
BeIpakeHuss — nul I

[IpuopuTter 3TOrO OMEpaTOpPa TAKOM XKE, KAK y
oreparopa is, a aCCOIUATHBHOCTh — JICBAs.

B C# MOHO CTpOUTD BBIpaKEHUS, B paMKax
KOTOPBIX TIEPEIIOTHEHUS TIPU apHPMETHISCKUX
JICHCTBUSAX BBI3BIBAIOT (MJI HE BHI3BIBAIOT)
UCKJTIOYCHHSI TIPU TIOMOIIIX OTIiepaTopa
checked (x) (unchecked (x)),

IJie x — BBIPAKEHHUE, KOHTEKCT BHIYHCIICHUS



KOTOPOTO MbI XOTHUM ONPEIEIUTH (CM. pa3zeln
O LIEJIOYUCIICHHBIX TUMAX).

O06a »THX onepaTopa BXOJAT B IPYIITy
OIIEpaTOPOB C BHICIIUM ITPHUOPUTETOM.

Bripaxxenue default (T) ucnons3yercs B
C# 2.0 ny1st mosmy4eHust 3Ha4€HUs TUIA T 110
YMOJTYaHUIO.

JUIs CCBUTOYHBIX THIIOB 3TO null I, 1i1st
YHCJIOBBIX THIOB — 0, IJIST JIOTHYECKOT'0 THIIA
— false, a 1711 OCTAILHBIX THUIIOB 3HAYCHUM
OIIpeneIaeTCs Ha OCHOBE UX CTPYKTYPBHI.

DTO BBIPAKEHHUE UCTIOIB3YETCS TSI
HMHUIIUAJIN3a10u JaHHBIX B H_Ia6JIOHHbIX TUIIaX,
3aBUCSIINX OT TUTIOBOTO MapaMeTpa, KOTOPbIi
MOXET GBITB KaK CChIJIOYHBIM THIIOM, TaK U
THUIIOM 3HAYCHHUIA.

OTOT onepaTop BXOIUT B IPYIITY C BBICIIUM
MPUOPUTETOM.

Omnepatop 22 (null coalescing operator)
ucnosb3yetcs B C# 2.0 B cieayomeM cMbIche.
BripaxkeHue (x??y) 3KBUBAJIEHTHO ( (x ==
null) ?y:x), TOJIbKO 3HAYCHUE x BHIYUCIISACTCS
OJHOKPATHO, T.€., €CJIM 3HAYCHHUE x HE PABHO
null, TO pe3yJIbTaTOM 3TOU OIEepaLU
SIBJISIETCS %, 4 MHAUE y.

OTOT onepaTop UMEET MPUOPUTET, MEHBLIHIH,
YeM MPUOPUTET YCIOBHOM IU3BIOHKIMUH | |, HO
OO0JBIINI, YeM IPUOPHUTET YCIOBHOTO
oneparopa ?:. OH IpaBOaCcCOLMATUBEH.

B C# 2.0 BBeieH 1ONIOJHUTENBHBIN OnIEpaTop

: 1 IS pa3peleHust KOHTEKCTa UMEH B PaMKax
r7100aTBHOTO MPOCTPAHCTBA UMEH HITH
OTIPENIeIICHHBIX CHHOHUMOB.

Jleno B ToM, uto B C# nipu pa3pelieHny UMEH,
HOCTPOEHHBIX C TOMOIIBIO TOYEK,
pa3aeNsIoMUX UIEHTU(UKATOPHI, BO3MOYKHBI
MHOT'OYMCIIEHHBIE TPOOJIEMBI, CBSI3aHHBIE C
HEeNPEeIBUICHHBIMU MOIU(DUKALUIMU
O6uOIHOTEK.

Hampumep, eciiu Mbl Hanucaau TUPEKTHBY
using System.IO;, YTOOBI UCHOJH30BAThH
KJIACC FileStream C KOPOTKUM UMEHEM, U
OJIHOBPEMEHHO OTIPEICTISIEM B 3TOM KOHTEKCTE
KJIACC EmptyStream, TO, €CITU B OyIyIIEM B
System. IO IMOABUTHCA KJIACC EmptyStream,
MOJTYYCHHBIA KOJT IePECTaHET
KOMIHJIUPOBATHCS.

DTy CUTYaIMIO MOKHO Pa3pelIuTh Ipu
MIOMOIIIY CHHOHUMOB, ONpPEenB, HallpUMEp,



HNucTpykumu

I System.IO CHHOHHMM SIO, a JUIs HalleH
cOOCTBEHHOM OMOIMOTEKH, Kya BXOIUT
EmptyStream, CHHOHUM MIO, X UCIIOJB3YyA
MMEHA KJIACCOB TOJBKO BMECTE C CHHOHUMAaMH
— SIO.FileStream, MIO.EmptyStreamn.
Opnako eciu B OAHON M3 UCTIOIB3YEMBIX
6ubamorek OyneT BBEJECHO MPOCTPAHCTBO
UMEH MIO, Ipo0OJieMa BOBHUKHET BHOBD.

YT00BI OAHO3HAYHO OTACIUTD THITHI U3
BHEIIHUX OMOIMOTEK OT BHYTPUIIPOTPAMMHBIX,
MOYKHO UCIIOJIB30BaTh oneparop : :. [Ipu saTtom
JIEBBIA apTryMEHT TAKOT'0 OllepaTopa JOJIKEH
1100 nMeTh 3HaueHne global — Torma uMms,
3aJJaHHOE MPABBIM APTYMEHTOM, UIIETCS B
rJ100aTbHOM MPOCTPAHCTBE UMEH U He OyIeT
KOH()JIMKTOBATh C BHYyTPEHHUMH UMEHAMH,
1100 OBITh MMEHEM CHHOHHMMA — TOT'/Ia MMS,
3aJJaHHOE MPABBIM APTYMEHTOM, HILETCS
TOJIBKO B IIPOCTPAHCTBE UMEH, ONIPELAETIAEMOM
3TUM CUHOHHUMOM.

OTOT onepaTop BXOIUT B IPYIITY C BBICIIUM
IIPUOPUTETOM.

Twur win 4acTh €ro onepanui, Win Jaxe
OTIeNbHBIN 070K B C# MOTYT OBITH TIOMEUEHBI
mMoudukatopom unsafe. [lpu sTom
COJICPKUMOE IOMEYEHHOTO TUIIA, OTIEpaIU
i OJI0Ka MOIIaaeT B HeOe30NacHbll
KoHmexcm (unsafe context). B pamkax
He0e30MacHOT0 KOHTEKCTa MOYKHO
UCTIOJIb30BaTh YKa3aTeNI! U ONepaliy Hal
yKa3aTelsIMHU, B YaCTHOCTH, TOCTYTI K
AJIEMEHTY JTaHHBIX MO YKa3aTeIo C OMOIIIbIO
oreparopa ->, IOCTPOCHHE yKa3aTesel Ha
JIAHHBIC U pa3bIMCHOBAHHE yKa3aTeleH,
apudMeTHIECKUe IEHCTBUS HAa/l yKa3aTeIISIMH.

B nanHOM Kypce MbI He OyiemM OorbIe
KacaThCsl MPAaBUII HAMMCAHUsI HEOE30acCHOTO
kozaa B C#, mpenocTaBisis 3aMHTEPECOBAHHOMY
YHUTATETI0 CaMOMY pa3o0paThcs B HUX C
moMoIIsHo [8].

BonbmHCTBO BUIOB HHCTPYKIMH B Java u C# SBISIIOTCA OOIIMMU M 3aMMCTBOBAHBI U3
s3pika C. B 000uX s13bIKaxX €CTh MOHATHE O710Ka — HaOOpa HHCTPYKIIMMA, 3aKITIOUYEHHOTO B

¢GurypHsie CKOOKH.

e [lycTast uHCTPYKIMSI ; OMyCKaeTcs B 000MX S3bIKAX.

e Jlexnapanuy JIOKaJIbHBIX IEPEMEHHBIX YCTPOEHBI COBEPLIEHHO OJIMHAKOBO —
YKa3bIBAaeTCs THUII IEPEMEHHOM, 3aTEM €€ UIACHTU(PUKATOD, a 3aTeM, BO3MOKHO,

HMHHUIKAaJInu3alus.

I/IHI/IIII/IaJ'II/ISI/IPOBaTB MNEPEMECHHYIO MOXXHO KaKMM-TO 3HAUYCHUCM €€ THUIIA.



Hcnonp30BaHre HEMHUIMAIM3UPOBAHHBIX IEPEMEHHBIX BO MHOTHX CIIydasx
OTIpeieNsIeTCs] KOMITMIIATOPOM U CUUTaeTcs OIMOKOM (HO He Beerna). OfHaKo naxe
IPpU OTCYTCTBUU MHUIIMAIU3ALUU IEPEMEHHOM, el BCe paBHO OyAET MPUCBOEHO
3HAUEHUE M0 YMOIYAHUIO Ul JaHHOTO TUIIA.

MaccuBbl MOTYT ObITh MHULIMATU3UPOBAHBI C TOMOLIBIO CHEIIUATIbHBIX BBIPAXKEHUH,
NEPEUUCIIAIOIINX 3HaYE€HU YIEMEHTOB MacCHBa, HAIIpUMeEp

int[][] array = new int[][]1{{0, 1}, {2, 3, 4}};

I/IHCprKI_II/ISI MOJKET OBITH IIOMEYEHA C MNOMOIIBbIO METKH, KOTOPAsA CTOUT B HAYAJIC U
OTACTACTCA OT camMoiu HWHCTPYKIMU C TOMOIIBIO ABOCTOYUS.

HHuCcTpyKIKsS MOKET OBITh TOCTPOEHA 100aBICHUEM TOYKHU C 3aMSTON B KOHEIT
BBIPXCHHUS OMPEICTICHHOT0 BUa. Takoe BhIpaKEHHUE JJOKHO OBITh

O IMPUCBAUBAHUCM,

O BBIPKEHUEM, B KOTOPOM TOCJIEIHUM OTIEPATOPOM OBLIO YMEHBIIICHNE WK
yBEJIMUEHUE HA eAUHUILY (++, —-), BCE paBHO, MPEPUKCHOE WU MOCT(HUKCHOE;

O BBI30BOM METOJIa B 00bekTe Win kinacce (B C# — elie U BBI30BOM Jiejierara);
O CO3JaHWEM HOBOTO OOBEKTA.

VYcioBHas MHCTPYKIUSL UMEET BUJT

if (expression) statement

1507051

if (expression) statement else statementl

I/Ie eXpression — BBIPaKEHUE JIOTMYECKOTO THMA (WM MPUBOISAIIETOCS K
JIOTUYECKOMY ), a statement u statementl — UHCTPYKIIHH.

WNHcTpyKkuus BeIOOpa UMEET BUJ

switch (expression) { .. }

BuyTpu ee 6510Kka pa3nnyHble BADUAHTHI IEHCTBUH IJIs pa3IMYHbIX 3HAUEHUN
BBIPAKECHMSI €XPression ONUCHIBAIOTCS € IOMOIIBIO CIIMCKOB MHCTPYKIIHM,
IIOMEYEHHBIX JINOO METKOH case ¢ BO3MOXKHBIM 3HaYEHHUEM BBIPAKEHMSL, TUOO METKON
default. ['pynna uHctpykuuii, nomeyeHHas defaul t, BBIIIOIHAETCS, €CIIM 3HAYCHUE
BBIPa)KEHUS BHIOOPA HE COBIAJIO HU C OJTHUM M3 3HAYCHMH, YKa3aHHBIX B METKaX case.
OnuH HaOOp MHCTPYKLUI MOXKET ObITh TOMEUEH HECKOIbKUMH MeTKamu. Habopsl
MHCTPYKIUN MOTYT OTAENIATBCS IPYT OT Apyra HHCTPYKUUAMU break;

Tun expression MOeT OBbITh LIETOYUCIECHHBIM MU MPUBOSAIIMMCS K HEMY, JTH00
nepeuncaIuMbIM TuioM. B C# fomyckaeTcst HICosib30BaHUE /I BHIOOpA BRIPAKCHHI
TUIa string.

3Ha4yeHus1, KOTOPbIE UCTIONB3YIOTCS B METKAX case, 0JIKHbBI ObITh KOHCTAHTHBIMU
BBIPAKECHUAMMU.

B Java rpynna uHCTpyKLIMiA U1 OTHOTO B C# rpynna uHCTpYKUMIA U1 OHOTO
3HAYEHUS MOXKET OKAaHYMBAThCA MHCTPYKIMEH  3HaueHMs (BKJIOYas U IPYIILy, IOMEUEHHYIO
break, a MOXeT 1 HE OKaH4YMBaThCA. Bo default) Bcerga 10JKHA OKAaHYMBATHCS JINOO
BTOPOM ClIy4ae MOCJIE €€ BLIIOJIHEHNS break, m1n0o goto default, 1u6o goto case
yIIpaBJIEHUE IIEPEXOINUT Ha CIIEAYIOIIY IO value ¢ KakuM-TO U3 3HAYEHUH, YKa3aHHBIX B
IPYIIly UHCTPYKLUH. paMKax ToM k€ MHCTPYKLIUHU BBIOODA.

using System;

public class A public class A
{ {
public static void main public static void Main
(String[] args) (string[] args)

if(args.length > 0) if(args.Length > 0)

{

{



int n = Integer.parselnt

(args[0]);
switch (n)
{
case O:
System.out.println("n = 0");
case 1:
System.out.println
("n = 0 orn=1");
break;

case 2:case 3:
System.out.println
("n = 2 or n = 3");
break;
default:
System.out.println
("n is out of [0..3]1");
}
}
else
System.out.println
("No arguments");

int n = Int32.Parse(args([0]);
switch (n)
{
case O:
Console.WriteLine("n = 0");
goto case 1;
case 1:
Console.WriteLine
("n = 0 or n =
break;
case 2:case 3:
Console.WriteLine
("n = 2 or n =
break;
default:
Console.WriteLine
("n is out of [O.
break;

1" ;

3
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}

}
else

Console.WriteLine
("No arguments");

}

o [yl while 1 do B 000HUX SI3bIKaX YCTPOCHBI OJTMHAKOBO.

while (expression) statement

do statement while (expression) ;

31ech expression — JIOTHYECKOE BhIpaKEHUE, YCIOBUE IIMKIIA, Statement — TeJo
1uKia. [IpaBuia BEIMOJHEHHS STUX LIMKIOB (DAKTUYECKH 3aMMCTBOBAHBI U3 si3bIKa C.
IIepBblil HA Ka)KI0U UTEPALIUU IIPOBEPSIET YCIOBUE U, €CJIA OHO BBIIIOJIHEHO,
BBITOJIHSET CBOE TEIIO, & €CJIM HET — INepeAacT ynpaBiIcHUE Janblie. Bropoi nuki
CHayaJIa BBINIOJIHSAET CBOE TEJIO, a [IOTOM IIPOBEPSET yCIOBUE.

e [luxn for B 00oMX sI3bIKaX 3aMMCTBOBaH U3 si3bika C.

for (A; B; C) statement
BBIIIOJIHAETCS IPAKTUYECKHA KaK
A; while(B) { statement C; }

JIro00¥ U3 AIEMEHTOB A, B, C MOXKET OTCYTCTBOBATb, B JOJKHO OBITH BBIPAKEHUEM
JIOTMYECKOr0 THMA (TIPX OTCYTCTBUU OHO 3aMEHSETCs Ha true), A ¥ C JIOJKHbI OBbITh
HaOopaMu BbIpaXEHUH (A MOXKET BKJIIOYATh U JEKJIapalii epEMEHHBIX ),

Pa3saCICHHBIX 3aIISAThIMU.

[Momumo 06b1aHOTO fOr B 000WX S3BIKAX UMEETCS CHeIHaIbHas KOHCTPYKIUS /IS
IIUKJIa, TIEpeOnPAIOIIETO FIEMEHTHI KOJUIEKIINH.

B Java cunHTakcuc mukia nepedopa 3JIeMEHTOB

KOJUICKIIUU TaKOU

for ( final_ . type id
statement

expression )

IIpu 5TOM BBIpa’keHHE eXpression JO0JKHO
HMETh THUII java.lang.Ilterable WJIN TUII
MacCCuBa.

B nepBoM cirydae TakoW LUK SKBUBAJICHTEH
cnenyromieMy (T gaiee 0003HaYaeT THIT
pe3yJIbTaT METO/Ia iterator () y expression,
v — HUTJE HE UCTIOJIb3YEMOE UMS).

B C# cunTakcuc mukia nepedopa 3JIeMEHTOB

KOJUICKILIMHU TaKoi

foreach ( type id in expression )
statement

BripakeHue expression J0MKHO ObITh

MaCCHBOM, HJIA UMETh THII

System.Collections.IEnumerable UIHU
System.Collections.Generic.IEnumerable

<T>, WJIU JK€ €r0 THI JOJKEH UMETh METO.
GetEnumerator (), pe3yJbTaT KOTOPOro, B
CBOIO OY€pe/ib, TOJKEH UMETh CBOMCTBO



for (T v = expression.iterator();
v.hasNext (); )

{
final . type id = v.next();
statement

}

Bo BTopom ciydae, koraa expression —
MaCCHB TUNA T[], 3Ta KOHCTPYKIIHS
9KBUBAJICHTHA CIICAYIOIICH (a2, i — HHIJIC HE
HCITOJIb3yEMbIC IMEHA)

T[] a = expression;
for(int i = 0; i < a.length;
{
final,,. type id = v.next();
statement

it++)

[Tpumep ucronbp3oBaHus epedopa 3IEMEHTOB
KOJUICKIIHH:

public class 2

{
public static void main

(String[] args)

int i = 1;
for (String s args)
System.out.println ((i++) +
"-th argument is " + s);

Current U METOO MoveNext ().

Tun pe3ysbrata METOZa GetEnumerator () BO
BCEX CIIydasix, KpOME MacCHBa, Ha3bIBACTCS
munom umepamopa (enumerator type). Tun
CBOMCTBa Current, KOTOPOE HMEETCS y THIIA
UTEpaTopa, TO0JHKEH COBIAAATH C type.

[lycth THI UTEpaTOpa E, 2 € —
HEeHucIoyb3yemMoe umsi. Toraa npuBeaeHHAs
KOHCTPYKIIHUS, C TOYHOCTBIO O HEKOTOPBIX
JieTanel, 3KBUBAJICHTHA CJIETYIOIIEH.

E e = expression.GetEnumerator () ;
while (e.MoveNext ())

{ type id =
statement

}

OnymieHHbIC JeTalu KacaloTCsl OCBOOOKICHHUS

PECYPCOB, CBA3AHHBIX C UCIIOJIb3YEMBIM

UTEPATOPOM (CM. Jajiee ONMMCAHUE HHCTPYKITHH

using).

[Tpumep ucnonb30BaHus iepedopa JIEMEHTOB

KOJUIEKIIUU:

using System;

(type)e.Current;

public class 2
{
public static void Main
(string[] args)

int 1 = 1;
foreach (string s in args)
Console.WriteLine ((i++) +
"-th argument is " + s);

e UHcTpykuuu npepsiBanus break u continue Takxe 3auMcTBOBaHbI U3 C.
WNHcTpykuus break npepsIBaeT BBIIOIHEHUE CAMOTO MAJIEHBKOIO COAEPIKAILETO €€
LMKJIa, ¥ IEpEeaeT yIpaBIeHUE EPBOM HHCTPYKLNHU TOCIE HEero. MHCTpyKums
continue IpephIBAacT BHIIIOJIHEHUE TEKYIEH UTEpALuH, U IIEPEXOINT K CIIETYIOLIEH,
€CJIM OHa UMeeTcs (T.€. YCIOBHE IIUKJIIA BHIMOJHEHO B CIIOKUBILIEHCS CUTYaIlUH), HHAYE

TOXXC BbIBOJAUT IIHUKIJIA.

[Tpu BBIXOZE C MTOMOIIBIO break win continue 3a mpeessl 010Ka try (CM. HUXKE) WIH
0y10Kka catch, y KOTOpBIX HMEETCSl COOTBETCTBYIOMmMMA 010K Final ly, cHavana
BBITIOJIHSETCS coAepKUMoe 3Toro 6ioka Finally.

B Java unctpykuus break ucnonbs3yercs nis
IPEpbIBAHMSI BBITIOJHEHUS HE TOJIBKO LIUKIIOB,
HO ¥ OOBIYHBIX OJIOKOB (HAOOPOB MHCTPYKIIMH,
3aKJTIOYEHHBIX B (DUTYpHBIE CKOOKH).

Bonee toro, mocne break (umu continue)
MOKET CTOSATh MeTKa. Toraa npepsiBaeTcst
BBITIOJTHCHHE TOTO OJI0Ka/IIMKIIA (VWK Ke
HAYMHAETCS HOBAsi UTEpAIHsI TOTO IUKIIA),
KOTOPBII MOMEUYEH 3TOW METKOH. DTOT OJIOK



(WM TMKIT) JOJIKEH CONIEPKaTh TaKyIO
UHCTPYKIIUIO BHYTPH CeOsl.

e MHcTpyKuMs Bo3BpaTa yIpaBieHHs return UCIOJIb3YyeTCs Ul BO3BpaTa yIpaBIeHUs
U3 onepanuu (MeToja, orneparopa, MeToJa 10CTyna K CBOUCTBY U IIp., cM. nanee). Eciu
orepaunus JOJDKHA BEPHYTh 3HAYEHHE HEKOTOPOTO THIIA, IOCIE return JOJKHO CTOSTh
BBIPAKEHHE ITOTO XKE THUIIA.

e MHCTpyKuMs CO3/1aHMsI UCKITIOUYUTENIBHONW CUTyalluK throw UConb3yeTcs Ui BeIOpoca
UCKIIIOUUTENbHON cuTyanuu. [Ipu aToM nocie throw J0JKHO UATH BBIPAKEHUE,
UMEIOIIEE TUT HCKITIOUCHHUS.

Hckniouenue (exception) nperctabisieT co00il 00bEKT, coepkaiiuii HHGopMaruo o
KaKOM-TO 0CO00# (MCKIIOYUTENIBHON) CUTyaIluH, B KOTOPOH OINepanus HeE MOXKET
BEPHYTb OOBIUHBIN pe3ysbTaT. BMecTo 00BIYHOTO pe3yibTaTa U3 Hee BO3BpallaeTcs
00BEKT-UCKITFOUEHUE — TIPU 3TOM T'OBOPSAT, YTO UCKITIOUEHHE ObLI0 8bIOPOULEHO U3
ornepauuu. MexaHu3M 3TOr0 BO3BpAIlleHUs] HECKOJIBKO OTJIMYAETCS OT MEXaHU3Ma
BO3BPAIICHUSI OOBIYHOTO pe3yJIbTaTa, 1 00paboTKa HCKIIOUEeHUH 0(OpMIIIETCS] HHAYEe
(cM. crienyromuii BUJ MHCTPYKIUI), 4eM 00paboTKa OOBIYHBIX PE3YIbTATOB PAOOTHI
oTiepanuu.

Hckmrouennst B 000MX sI3bIKaX OTHOCATCS K OCOOBIM THIIaM — KJIACCaM MCKJIFOUEHUH.
TonbpKO 0OBEKTHI TAKUX KJIACCOB MOTYT OBITH BEIOPOIIICHBI B KAYECTBE UCKIIIOUCHHH.
KnaccaMu uckiodeHU SBIISIOTCSA BCE HACICIHHUKH java.lang.Throwable B Java u
System.Exception B C#.

OOBEKTHI-UCKITIOUEHHSI COZIEPKAT, KAK MUHUMYM, CJIeIyIOIyI0 HH(OPMAIIHIO.

o CooOluieHre 0 BO3HUKIIEH CUTyaluu (€ro JOJDKEH ONpeAeIUTh aBTOP KoJa
OTICpAIlNH, BHIOPACHIBAIOIIECH 3TO UCKIIIOUCHHE).
B Java 310 coo01mieHre MOKHO TOJTYYHUTh C IIOMOIIBIO METOAA String
getMessage (), a B C# — ¢ IOMOIIBIO CBOHCTBA String Message.

o HHorna BO3HHKAIOT LIEMIOYKH «HABEJIEHHBIX» UCKIIOYEHUH, eciiu 00padoTka
OJIHOTO BBI3BIBAET BbIOpOC Apyroro. Kaxplil 00beKT-UCKIIIOUEHUE COAEPKUT
CCBIJIKY Ha Jpyroe UCKIYEHHUE, HEMOCPEACTBEHHO BbI3BaBliee 3T0. Ecin
JTAaHHOE UCKJIIOYECHHUE HE BBI3BAHO HUKAKUM JIPYTUM, 3Ta CChIIKA paBHO null.
B Java 3Ty cChUIKY MOHO ITOJIYy4YUTh C IOMOIIBIO METOJA Throwable
getCause (), a B C# — ¢ MOMOIIBIO CBOHCTBA System.Exception

InnerException.

o Jlnsg omucaHus CUTyaluu, B KOTOPOW BO3HUKIIO UCKIIIOUEHUE, UCTIONIb3YETCS
COCTOSIHME CTE€Ka UCIIOJIHEHUSI POrPaMMbl — CIIUCOK METOJI0B, KOTOPBIE
BBI3BIBAIIM JPYT APYyTa Mepej] 3TUM, U yKa3aHUE Ha MECTO B KOJIE KaXKJI0TO
TAKOTO METOJa. DTO MECTO 0003HAYAET MECTO BHI30BA CIIEAYIOMIEr0 METOIA
10 CTEKY WJIH, €CJIU 3TO CaMbIi TIOCIETHUN METO/I, TO MECTO, T/I€ U BOSHUKJIO
uckioueHne. OOBIYHO YKa3hIBAETCS HOMEP CTPOKH, HO HHOTIa OH
HEJIOCTYTICH, €CJIM COOTBETCTBYIOIIMA METO] IPUCYTCTBYET B CHCTEME TOJIHKO
B CKOMIWJIMPOBAHHOM BH/IE WJIM SIBJISIETCS BHELIHUM JJIs Java MalluHBbI.
HNudopmanus 0 COCTOSHUH CTeKa HAa MOMEHT BO3HUKHOBEHHS UCKITFOUCHHUS,
KakK M €ro COOOIIEeHNE, aBTOMAaTHUYECKH BBLIBOAUTCS B IIOTOK COOOIIEHHI 00
omuOKax, €CIM 3TO UCKIIOUCHHUE OCTAETCsl HeOOpaOOTaHHBIM B MPOTPAMME.
B Java cocrosinue cTeka 1 JAHHOTO UCKIIOYEHUSI MOYKHO MOJYYUTh C
IIOMOIIBIO METOAAa StackTraceElement [] getStackTrace(),
BO3BPAIIAIOIIEr0 MACCUB AJIEMEHTOB cTeKa. KaXkKplit TaKoi S71eMEeHT HeceT
uH(popMmarnmio o daiine (String getFileName ()), KJacce (String
getClassName())IIMETOHe(String getMathodName()),aTaKmE()HOMCpe
CTPOKH (int getLineNumber ()).



B C# M0xHO cpa3y NoJay4duTh MOJHOE ONMCAHNUE COCTOSIHUS CTEKa B BUJIE
OJIHOM CTPOKH C MTOMOMIbIO CBOMCTBA String StackTrace.

¢ biok 00pabOTKH NCKITIOUNTENFHBIX CUTYaIlUi BBITIISIIAT TaK.

try {
catch ( type 1 e 1)

catch ( type n e n)
finally

statements }
{ statements_1 }

{ statements_n }
{ statements_ T }

Ecnu Bo BpeMsi BBIITOJIHEHHS OJTHOM M3 MHCTPYKLUH B OJI0Ke, CIeyIoIeM 3a try,
BO3HHMKAET UCKIIIOUCHHE, YIIPABJICHUE MEPEIaeTCsl Ha MEepBbIil OJI0K catch,
00pabaThIBarOIIHiA UCKIIOUEHHUS TAKOTO XKe WK Oosee mupokoro tuma. Ecnu
MOIXOIAIIMX OJIOKOB catch HeT, BeIonHgeTca 010k Final ly U HCKITIOUEHHE

BBIOpACHIBACTCS JIaJIbIIIE.

brok final ly BBIMOJHSAETCS BCETa — cpa3y mocie 0JIoka try, eCiu UCKIIOUEHUS He
BO3HUKIIO, WM cpa3y mocie 00pabaThIBaBIIETr0 HCKIIOUEHHE OJI0Ka catch, qaxe eciu

OH BBI6pOCI/IJ'I HOBOE€ HCKIIIOYCHUC.

B 9T0i1 KOHCTPYKITMU MOTYT OTCYTCTBOBaTh 010k catch wimm 6710k Final ly, HO HE TO
u 1pyroe ogHoBpeMeHHO. B C# pasperiaercs omyckatb UMsi 00bEKTa-UCKIIOYCHHUS B
catch, eciii OH HE UCTIONIL3YEeTCs TIpU 00pabOTKE COOTBETCTBYIOIIEH UCKITIOYHTEIHLHOM

CUTyallnu.

public class 2
{
public static void main
(String[] args)
{
try
{
if(args.length > 0)
System.out.println
("Some arguments are specified");
else throw new
IllegalArgumentException
("No arguments specified");
}
catch (RuntimeException e)
{
System.out.println
("Exception caught");
System.out.println
("Exception type is " +
e.getClass () .getName () ) ;
System.out.println
("Exception message is \"" +
e.getMessage () + "\"");
}
finally
{
System.out.println
("Performing finalization");

}

B Java, naunnas c Bepcuu 1.4, nosiBunaco
MHCTPYKLUS assert, IpeJHa3HaueHHas IS
BBIJIa4X OTJIAJOYHBIX COOOLICHUH.

using System;

public class 2
{
public static void Main
(string[] args)
{
try
{
if(args.Length > 0)
Console.WriteLine
("Some arguments are specified");
else throw new
ArgumentException
("No arguments specified");
}
catch (Exception e)
{
Console.WriteLine
("Exception caught");
Console.WriteLine
("Exception type is " +
e.GetType () .FullName) ;
Console.WriteLine
("Exception message is \"" +
e.Message + "\"");
}
finally
{
Console.WriteLine
("Performing finalization");



OTta HHCTPYKIUA UMCCT OAWH U3 ABYX BUIOB.
assert expression ;

assert expression expression_s ;

BrIpaxenue expression J0JKHO UMETh
JIOTUYECKHM THII, & BEIPAXKEHHUE expression_s
— NPOU3BOJIBHBIN.

[IpoBepka Takux yTBEpKICHHIA MOXKET OBITh
BBIK/IIOYEHA. Torna sTa HHCTPYKLMs HUYETO HE
JIe1aeT, U 3HAa4CHMs BXOIAIIUX B HEE
BBIPQKCHUM HE BBIYHCIISIOTCS.

Ecnu npoBepka yTBepKA€HUN BKIIIOYEHA, TO
BBIYMCIIIETCS 3HaueHue expression. Eciaun
OHO PaBHO true, yIpaBJICHUE NEPEXOIUT
Janplie, HHa4Ye B 000UX ClTydasx
BBIOpAChIBACTCS UCKITIOYCHHE
java.lang.AssertionError.

Bo BTOpOM ciyuae ermie 10 BeIOpoca
VICKJIFOUCHUSI BEIYHCIISICTCS 3HAUCHHE
BBIPKCHHUS eXpression_s, OHO
npeoOpasyeTcs B CTPOKY U 3aIlUCHIBACTCS B
KauecTBE COOOILCHHUS B CO31aBacMOe
VICKITFOUCHHE.

B C# nmeeTcst BO3MOKHOCTD UCIIOIb30BaTh
WHCTPYKIIMIO goto. DTa MHCTPYKIUS TIepeacT
yOpaBlIeHUs] HA HHCTPYKIIUIO, TOMEYECHHYIO
METKOH, KOTOpasi CiIeyeT 3a goto.

Kak mbI yxe BUIeIN, TOMUMO OOBIYHBIX
METOK, B gOto MOT'YT UCIIOJIb30BATHCSA METKHA
case BMECTE CO 3HaYCHUSMU U METKa
default. B 3Tux ciiyyasx HHCTpyKIusi goto
JOJKHA HaXOJUThCS BHYTPH OJloka switch, B
KOTOPOM UMEIOTCS OTH METKHU.

[Tpu BBIXOZE C MOMOIIBIO goto U3 OyioKa try
i 0Jioka catch, y KOTOPBIX HMEETCs
cooTBeTCcTBYIOIIMI 050K Finally, cHauana
BBITIOJTHSIETCS COACPKMUMOE ITOTO OJIOKa
finally.

KroueBrle cnoBa checked 1 unchecked B C#
MOTYT ITOMEYAaTh OJIOK, OIIPEICTISiS TEM CAMbIM
KOHTEKCT BBIYUCIICHUN B paMKaXxX 3TOro OJoka
(cM. pa3zen O LEeNOYUCIEHHBIX TUIAX).

WHCTpyKIHMs using MOXKET OBbITh
ncnoybk3oBaHa B C#, 4TOOKI BBIITOJHUTE
neiicTBus, TpeOyromue 3aXBara Kakux-1100
pecypcoB, 6€3 HEOOXOTUMOCTH 3a00THTHCS
MOTOM 00 MX OCBOOOKICHHH.

OTa UHCTPYKLUS UMEET BUJ

using ( expression ) statement wiu
using ( declaration ) statement



rae declaration — 3TO JeKjiapanus OAHOU
WJIM HECKOJIBKUX MEPEMEHHBIX.

ITepBblii BUJ 3TOM MHCTPYKIIMHU CBOIUTCA KO
BTOPOMY — €CJIM THI HUCHOJIb3YEMOI0
BBIPKEHUS T, U UMS v HUTIE HE
UCITIOJIB3YETCS, TO OH 3KBUBAJICHTEH

using ( T v = expression ) statement

DTa KOHCTPYKIIMSI, B CBOIO OU€pelb,
SKBUBAJICHTHA CJICYIOLLEH.
{
T v = expression;
try { statement }
finally { disposal }
}

3nech disposal mpeacTaBisieT BBI30B METOAA
Dispose (), KOTOPBIHA JOJKEH OBITh y THIIA T, C
BO3MOXXHOM IIPEABAPUTEIILHON IPOBEPKOM
TOT0, YTO IIEpEMEHHas v He paBHa null, u
MIPUBEACHUEM €€ K TUILY
System.IDisposable, €CIIU T SIBJISACTCS €TO
IIOJATHUIIOM.

B Bepcun 2.0 B C# BBeZieHbI 1B€ HHCTPYKLUU
yield, npegHa3HaueHHbIe 11 Oosee
yI0OHOTO MOCTPOEHHSI UTEPATOPOB.

biok, conepxamuii ”HCTpyKumio yield,
Ha3bIBACTCS umepayuoHuwvim (iterator block) n
MOJKET OBITh TEJIOM METOJIa, OIepaTopa Hiu
METO/a JIOCTYIIA K CBOMCTBY U HE JIOJDKCH
ObITH O10kOM Finally, catch wim GJ0KOM
try, y KOTOPOTO €CTh COOTBETCTBYIOIIHE
catch-6;10ku. DTOT GJIOK MOPOXKIAET
MOCJICIOBATEIBHOCTh 3HAYCHUH OJHOTO THUIIA.
CaM MeToJT WJTH OTIepaTop J0DKEH BO3BpAIlaTh
00BEKT OJTHOTO U3 YETHIPEX THUIIOB:

System.Collections.IEnumerable,

System.Collections.IEnumerator,
System.Collections.Generic.IEnumerable

<T>,
System.Collections.Generic.IEnumerator

<T>.

B nepBbIX ABYX Cilydasx MOpOXIAr0TCs
00BEKTHI THIIA Object, BO BTOPBIX JIBYX —
3HA4YeHUs TUMA T.

Jl1s1 BO3BpaleHus: OMHOIO U3 3TOU
MIOCJIETIOBATEIbHOCTH 3HAYEHUI UCIIOJIb3YETCS
nHCTpyKIus yield return expression;
BrIpaxeHnue B Hell JOJKHO UMETh
COOTBETCTBYIOIIWI THII, object WM T.

Jlng ykazaHus Ha TO, 4TO MOPOXKAaeMas



UTEPALMOHHBIM OJIOKOM IOCJIEIOBATEIBLHOCTD
3HAYCHUH 3aBEPLINIACH, UCIIOIB3YETCA
HHCTpYKIuA yield break;

[Ipumep peanusanuu uTeparopa KOJUIEKIUH C
HCIIOJIb30BaHuEM yield MPUBEIECH HHUXKE.
using System;

public class MyArrayList<T>
{
T[] items = new T[10];
int size = 0;

public int Count
{ get { return size; } }

public T this[int i]
{
get
{
if(i <0 || 1 »>= size) throw new
IndexOutOfRangeException () ;
else return items[i];

set
{
if(i <0 || 1 > size) throw new
IndexOutOfRangeException () ;
else if (i == size)

{
T[] newltems =
new T[size + 10];
Array.Copy
(items, newItems, size++);
}
items[i] = value;

}

public IEnumerator<T> GetEnumerator

0
{
for(int i = 0; i < size; i++)
yield return items[i];

}

public class a
{
public static void Main ()
{
MyArrayList<string> 1 =
new MyArrayList<string>();

1[0] = "First";
1[(1] = "Second";
1[2] = "Third";

foreach (string s in 1)
Console.WritelLine (s);



I/IHCTPYKHI/II/I o0oux SA3BIKOB, MIPECAHA3HAYCHHBIC JJIsI CHHXPOHU3AIIUNU pa60TBI HECKOJIBKHX
INOTOKOB, paCCMAaTpUBAKOTCA B CJIC,Z[YIOHIGP’I JICKIIMH, B pa3aciic, MOCBAIICHHOM pa3pa60TI<e
MHOT'OITIOTOYHBIX ITPOrpamMmm.

NMonb3oBaTenbCcKne TUNbI

B 060ux paccmaTtpuBaeMbIX S3bIKaX UMEIOTCSI CCHUIOYHBIE TUIIBI U TUIBI 3HaUeHUH. OOBEKTHI
CCBIJIOYHBIX TUIIOB UMCIOT CO6CTB€HHYIO HUACHTUYHOCTD, 4 3HAYCHUA TaKkoHu NACHTUYHOCTHU HE
uMeroT. OOBEKThI CCHUIOYHBIX TUIIOB MOXKHO CPaBHUBATh HAa COBIAJACHNUE WIM HECOBIAICHUE
P TIOMOIITU OMepaTopoB == u ! =. B C# 3T onepaTopbl MOTYT OBITh IEPETPYIKEHBI, TIOITOMY,
YTOOBI CPABHUTH OOBEKTHI HA UICHTHYHOCTD, JTy4llle TPUBECTU UX CHayala K TUIy object.

B 060HX SA3BIKAX MOKHO CO3/1aBaTh MMOJIB30BATCIILCKUEC CChIUNIOYHBIC THUIILI, OTIPCACIIAA KIIACChL
u uatepdericel. Kpome Toro, Mo>kHO UCIOIB30BaTh MaCCUBBI 3HAUCHHUH HEKOTOpOoro Thuna. B C#
MOKHO OIIPCACIIATH MTOJIB30BATCILCKHUEC THUIIBI 3H3.‘-I€HI/II71, a B Java TunamMu 3Ha4CHUU SIBIISIIOTCS
TOJIbKO IPUMUTHUBHBIE.

Knacc npencrasisier co00H CCHUIOYHBIN THIT, 00BEKTH KOTOPOT'O MOTYT HMETh CIIOKHYIO
CTPYKTYpPY ¥ MOTYT OBITh 33/I€liCTBOBAHBI B HEKOTOPOM Habope omeparuii. CTpyKTypa JaHHBIX
00BEKTOB KJ1acca 3agaeTcsi Habopom noaei (fields) sToro knacca. B kaxmom o0beKTe Kaxaoe
TI0JIC UMEET OTPEICIICHHOE 3HAYCHUE, MOTYIIIee ObITh CCHUIKOW Ha JPYTOM WM TOT K€ CaMBbIii
0OBEKT.

HaI[ 00BEKTOM KJIaCCa MOYKHO BBIIOIHSITE onecpanuru, OornpeaAcICHHBIC B 9TOM KJIaCCC. TepMI/IH
«omnepanus» OyaeT ynorpeoasThes A 0003HAYEHUS METOI0B O0OHX SI3BIKOB, a TAKXKE
OTIePaTOPOB, METOIOB JIOCTyTA K CBOMCTBAaM, UHJIEKcepaM U coObITusiM B C# (cm. Hinke). s
Ka)KIO0W OTepaIiy B KJ1acce ONPEACISIOTCS €€ CUCHAMYpPA Vi peanu3auus.

Ilonnas cucnamypa onepayuu — 3T0 €€ UM, CIIUCOK TUIIOB, 3HAYEHUS] KOTOPBIX OHA
IPUHUMAET B KaUECTBE MMapaMETPOB, a TAK)KE THUII €€ Pe3yJIbTaTa U CIIUCOK TUIIOB UCKIIOYEHUH,
KOTOpbIE MOTYT OBITh BEIOpOIIEHBI U3 Hee. [IpocTo cuenamypoii OyiemM Ha3bIBaTh UM U CITIUCOK
TUIIOB [TAPAMETPOB OIEPaIK — 3TOT HAOOP OOBIYHO UCIOJIB3YETCS Il OJHO3HAYHOTO
OIIpeieNIeHus Olepaluy B paMKax Kiacca. Bee onepannu oJHOro kinacca J10JKHbI pa3inyarbes
CBOMMM (HEMOJHBIMH) CUTHATYypaMH, XOTSI HEKOTOPbIE U3 HUX MOTYT UMETh OJJUHAKOBBIE UMEHA.
EnuHCTBEHHOE HCKITIOUEHHE U3 ATOT0 MpaBuiia Kacaercst Tonbko C# n OyAeT onmucaHo HUXKe.

Peanuzayusa onepayuu npencrasisietT codoit HaOOP MHCTPYKIHHA, BBITOTHAEMBIX KaXKIbIH
pas3, KOraa 3Ta onepanus BbI3bIBaeTCA. AGCmpaKkmublii Kaacc MOXET HE ONPEICTISITh
peanu3ayy A1l HEKOTOPBIX CBOUX OTEPAIMii — TaKUe ONEPaIlH Ha3bIBAIOTCS
adcmpakmupimu. V1 aOCTpaKTHBIE KITACCH, U UX a0CTPAaKTHBIE OTEPALUH TOMEYAI0TCs
MOIU(PHUKATOPOM abstract.

[Tonst u oneparuu MOTYT OBITH crtamuyueckumu (static), T.e. OTHOCUTHCS HE K OOBEKTY
KJlacca, a K Kjaccy B 1esiaoM. [ momydeHust 3HauyeHust TaKOro IMoJisl I0CTaTOYHO yKa3aTh Kjacc,
B KOTOPOM OHO OTIPEJIENIEHO, a HE ero 00bEKT. TOUHO TakK e, /ISl BBIIOJIHEHUSI CTAaTHYECKON
oTiepaIuy He Hy>KHO YKa3bIBaTh 00BEKT, K KOTOPOMY OHA MIPUMEHSIETCS.

Humepgpeiic — cCbUTOUHBIN TUII, OTIIMYAOLIUICS OT Kjacca TeM, UTO OH HE OIPENEsieT
CTPYKTYpPBI CBOMX OOBEKTOB (HE UMEET IT0JICH ) M HE 3a/1aeT peaanu3aiuii Il CBOMX OINepaIfui.
NnTepdeiic — 310 aOCTpaKTHBIN TUIT JaHHBIX, HA/I KOTOPHIMH MOKHO BBITIOJHATH 33JaHHBIN
HaOop onepanuii. Kakre KOHKpPETHO AEHCTBUS BBIIOIHATCA AJIS JAHHOIO 00BEKTa, 3aBUCHUT OT
€ro TOYHOTO THUMA (B 000MX CIIydasix 3TO MOXKET OBITh KJIACC, PEaTU3yIOIIUI TaHHbIH
uHTepderic, a B C# — emie u CTpyKTYPHBIN THII, TOKE PEaTH3yIONTUN JaHHBIA HHTEPDEIC).

W3 nmocneanedt ¢hpas3bl MOKET OBITh OHATHO, 4TO U B Java, u B C# 00BEKT MOYKET OTHOCHUTHCS
cpa3y K HeCKOJbKUM Thnam. OMH U3 3TUX TUIIOB, CAMBIN Y3KUW, — MOYHbLI mMun 00veKkma, a
ocTajbHble (0osiee MUPOKUE) SIBIAIOTCS KiIacCaMU-TPEIKaMy 3TOT0 THIA WU pPealn3yeMbIMU
uM unreppericamu. TOUHBIM TUIIOM 00bEKTa HE MOKET OBITh MHTEp]Eiic NN aOCTPaKTHBIN



KJIacC, IOTOMY 4YTO IAJIsI HUX HE ONPCACIICHBI TOYHBIC I[GI\/JICTBI/UI, BBIITOJIHACMBIC IIPHU BBI3OBC

(HEKOTOPBIX) MX OTEpaIHil.

Knaccel u unTepdeiice (a Takke OTAETbHbIC OTIEpaIlii) B 000UX SI3bIKaX MOTYT OBITh

wiabn0uHBIMU (generic), T.e. UMETh TUIIOBBIE ITAPAMETPBI (COOTBETCTBYIOIINE KOHCTPYKLIUU

BBezieHbl B Java 5 u C# 2.0). [Ipu co3nanum 00beKTa Takoro Kiiacca Hy>KHO yKa3bIBaTb
KOHKPETHbIE 3HAYEHMSI €70 TUIIOBBIX TAPAMETPOB.

[Tpumeps! nexmapanuii KJIaccoB U HHTEP(EHCOB i1t 000MX S3BIKOB MPHUBEICHBI HIDKE. B
00ouX ciaydasx ornpenensercs madaoHHbINH HHTepdelc ouepean, KOTopasi XpaHUT OObEKTHI

THIa-TIapaMeTpa, ¥ Kiiacc, peaan3yIolinil ouepeib Ha OCHOBE CChUIOYHOM CTPYKTYyphI. [Toka3an

TAKKC NPUMEP HUCITOJIb30BaHUA TaKkou oucepeau.

public interface Queue <T>

{

void put (T o);
get ();
int size();
}
public class LinkedQueue <T>
implements Queue <T>
{
public void put (T o)
{
if(last == null)
{
first = last = new Node <T> (o) ;
}
else
{
last.next = new Node <T> (0);
last = last.next;
}
sizet++;
}
public T get ()
{
if(first == null) return null;
else
{
T result = first.o;
if(last == first) last = null;
first = first.next;
size--;
return result;
}
}
public int size()
{
return size;
}
private Node <T> last = null;
private Node <T> first = null;
private int size = 0;

private static class Node <E>

{

BE o
Node<E> next =

null;
null;

using System;

public interface IQueue <T>
{

void Put (T o);
Get ();
int Size();
}
public class LinkedQueue <T>
IQueue <T>
{
public void Put (T o)
{
if(last == null)
{
first = last = new Node <T> (o) ;
}
else
{
last.next = new Node <T> (0o);
last = last.next;
}
size++;
}
public T Get ()
{
if(first == null)
return default(7T);
else
{
T result = first.o;
if(last == first) last = null;
first = first.next;
size--;

return result;

}

public int
{

Size ()

return size;
}

private Node <T> last = null;
private Node <T> first = null;
private int size = 0;

internal class Node <E>

{
internal E o =



Node (E o)

public class Program
{
public static void main
(String[] args)
{
Queue<Integer> g =
new LinkedQueue<Integer>();
for(int i = 0; 1 < 10;
g.put (i*i);

i++)

while(g.size() !'= 0)
System.out.println
("Next element + 1: " +

(g.get ()+1));

O06e nporpaMMbl BBIIAIOT HA KOHCOJIb TEKCT

Next element + 1: 1

Next element + 1: 2

Next element + 1: 5

Next element + 1: 10
Next element + 1: 17
Next element + 1: 26
Next element + 1: 37
Next element + 1: 50
Next element + 1: 65
Next element + 1: 82

default (E) ;

internal Node <E> next = null;

internal Node <E>

{
this.o = o;

(E o)

}
public class Program

{
public static void Main ()

{
Queue<int> g =
new LinkedQueue<int>();

for(int i = 0;
g.Put (i*1i);

i < 10; i++)

while(g.Size() !'= 0)
Console.WriteLine

("Next element + 1: " +
(g.Get ()+1));

Ha ocHoOBe 110JIB30BaTEIBLCKOTO HIN IMPUMHUTHUBHOI'O TUIIA MOXXHO CTPOUTH MACCUBLL
3JIEMEHTOB JAaHHOI'O THIla. THII MaccHuBa SABISETCS CCHUIOUYHBIM U OIPCACIIICTCS HAa OCHOBC THUIIA
9JIEMEHTOB MaccuBa. KonmdyecTBo 371EMEHTOB MacCHBa B 000HUX S3hIKaX — DTO CBOMCTBO
KOHKPCTHOTI'O 06’LCKTa-MaCCI/IBa, KOTOPOC 3a4aCTCA IIPH €ro MOCTPOCHUHU U AAJICC OCTACTCA
HEU3MEHHBLIM. B 000X sS3BIKaX MOKHO CTpOUTHb MAaCCUBEI MaCCHUBOB U IIP.

B Java MOHO CTpOUTB TOJIBKO OZJHOMEPHBIE
MacCHBBI U3 00BEKTOB, KOTOPHIE, OJTHAKO, CAMHU
MOTYT OBITH MaCCUBaMHU.
int[] new Iint([3];
String[] arrayl =
new String[]{"First","Second"};
int[][] arrayOfArrays = new Int[][]
{{1, 2, 3}, {4, 5}, {6}};

array =

KommyecTBO 371IEMEHTOB B MacCHBE AOCTYIIHO
KakK 3Ha4YCHUEC MOJIA length, UMEIOIIETOCS B
KaXXJ10M THUIIC MaCCHUBOB.

B C# ecTb BO3MOYKHOCTb CTPOUTH
MHOTOMEPHBIE MACCHBHI B JIONOJTHEHHE K
MaccHBaM MacCHUBOB.

int[] array = new int[3];
string[] arrayl =
new string[]{"First","Second"};
int[][] arrayOfArrays = new Int[][]
{{1, 2, 3}, {4, 5}, {6}};
int[,] twoDimensionalArray =
new int([,] {{1, 2}, {3, 4}};

JIro0oit TMI MaccuBa HACJIEIYET CHCTEMHOMY
TUNY System.Array, U JIO00H 00BEKT-MacCCUB
MMeeT BCE CBOMCTBA M METO/IbI 3TOI'0 THUIIA.

OO0r111ee KOJIMYECTBO MIEMEHTOB B MacCuBe (BO



BCEX Pa3MEPHOCTSIX) JOCTYITHO KaK 3HAYCHUE,
BO3BpallaeMO€ CBOMCTBOM Length.
KonuuecTBo n3MepeHuii B MaccuBe —
3HaUEHHE CBOMCTBA Rank.

B 00oux s13pIkax €CTh BO3MOXKHOCTb JICKJIAPUPOBAThH HEPeUUCcIUMble MUnbl (enums),
00BEKTHI KOTOPBIX MPEICTABIISIOTCS IMEHOBAaHHBIMH KOHCTaHTamMu. OJTHAKO pealn30BaHa 3Ta

BO3MO>KHOCTb I10-Pa3HOMY .

B Java nepeuncnumbie TUIIBI (BBEJCHBI B
Java 5) ABISITOTCS CCHUIOYHBIMH, YACTHBIM
ciydaeMm kiaccos. [1o cyTu, Habop KOHCTaHT
NEePEeYUCINMOro TUIa — 3TO Habop
CTaTHYECKH (T.€. BO BpeMs KOMITWISINH, a HE
B JJMHAMHUKE, BO BpeMs padOThI MPOTPAMMBbI)
OTpe/IeNIeHHBIX 00BEKTOB 3TOTO THIIA.

HeB03M0OXHO TOCTPOUTH HOBBIM OOBEKT
MEePEUYUCIUMOrO TUIa — JIEKJIApUPOBAHHBIC
KOHCTaHTbI OTPAaHUYMUBAIOT MHOYKECTBO €r0
BO3MOKHBIX 3HAYCHHH. JIF000H ero 00bEeKT
COBITQIACT C OJTHAM U3 00BEKTOB-KOHCTAHT,
MO3TOMY UX MOYKHO CPaBHUBATh MPU MOMOILIU
omeparopa ==.
[Ipumep aexnapanuu NepeyrucIuMoro Tuna
MIPUBEJEH HUXKE.
public enum Coin
{

PENNY (1),

NICKEY (5),

DIME (10),

QUARTER (25) ;

Coin (Int value)
{ this.value = value; }

public int value()
{ return value; }

private int value;
}
Kak BugHO 13 npumepoB, NEPEUUCIIEHUS B

Java YCTPOCHBI HECKOJIBKO CJIOXKHEEC, YCEM B C#.

Bo3MoxHBI JeKTapaluu METO0B
MEePEUYNCIUMOTO TUTIA U UX OTICIbHAs
peanuzanus st KaKI0W U3 KOHCTaHT.

public enum Operation
{
ADD
{
public int eval (int a, int b)
{ return a + b; }
b
SUBTRACT

B C# nepeuncinuMble TUIBI SBJISIOTCS TUITAMU
3HAUYCHUM, ONpeiesIIeMbIMUA Ha OCHOBE
HEKOTOPOTO LEJI0YUCIEHHOTO THIIA
(Ha3BIBAEMOTO HA308bIM, TIO YMOTYAHUIO ITO
int). Kaxxnas KOHCTaHTa MpeaCcTaBiseT coOoi
HEKOTOpoe 3HaueHue 0a3oBoro tumna. OaHaKko
MO>XHO UCKYCCTBEHHO IMOCTPOUTD JIPYTHE
3HAYEHUS IEPEUUCIUMOTO THIIA U3 3HAUCHUN
ero 0a30BOro THIIA.

[Ipumep aexnapanyy NepevyruciIumMoro Tumna
IIPUBEJEH HUXKE.

public enum Coin uint
{

PENNY = 1,

NICKEY = 5,

DIME = 10,

QUARTER = 25



{
public int eval (int a,
{ return a - b; }

b

MULTIPLY

{
public int eval (int a,
{ return a * b; }

b

DIVIDE

{
public int eval (int a,
{ return a / b; }

}:

public abstract int eval
(int

int b)

int b)

int b)

a,

int b);

B C# umeetcst BO3MOXXHOCTB I€KJIapUPOBATh
M10JIb30BaTEIbCKUE TUITBI 3HAYEHUH, TOMUMO
nepevynciIuMbIX. Takue TUIbI Ha3bIBAIOTCA
cmpyKkmypamu.

CTpyKTypbl OMUCHIBAIOTCS BO MHOT'OM TTOXO0KE
Ha KJIACChl, OHM TAK K€ MOT'YT PEAIN30BbIBATH
uHTep(dElChl U HACIeIOBATh KJ1accaM, HO
MMEIOT P OTJIMYMHI IIPU UCIIOIB30BaHUH,
VHHIMATU3AIUU TIEPEMEHHBIX CTPYKTYPHBIX
TUIIOB U BO3MO>KHOCTH OIMCAHUS PA3JIUYHBIX
4JIcHOB. Bce 9TH 0COOCHHOCTH CBSI3aHEI C TEM,
YTO CTPYKTYpPbI — THUIIbI 3HaUYCHUH. [[BE
MEPEMEHHBIX CTPYKTYPHOI'O THIA HE MOTYT
MMETh OJIHO 3HaYEHHUE — TOJIbKO PaBHBIE.
3HavYeHHE CTPYKTYPHOTO THUIIA COACPKUT BCE
3HayeHus noJier. [Ipu nHMInanu3anum noJen
CTPYKTYPbI HCIIOJIB3YIOTCSI 3HAUEHUS 110
YMOTYaHUIO JIsl uX TUMOB (0 ISl YUCIIOBBIX,
false qys moruyeckoro tuma, nul l s
CCBUIOYHBIX TUIOB U MOCTPOEHHOE TaK K€
3HAQUYECHHE MO YMOJIYAHUIO JIJIsl CTPYKTYPHBIX).

[Ipumep aexnapauuy CTpyKTypbl IPUBEAECH
HIDKE.

public struct Point2D

{
private double x;
private double vy;

public Point2D(double x, double vy)
{
this.x = x;
his.y = y;
}

public double
public double
}
Bce cTpyKTypsl cuuTaroTCs HaclIeAyOUUMU
CCBUIOYHOMY THILy Object, I03TOMY

X ()
Y ()

{ return x; }
{ return y; }



B Java, noMrMO SIBHO OIMCAaHHBIX THIIOB,
MOYKHO UCIIOJIb30BaTh AHOHUMHbLE KAACCbL
(anonymous classes).

AHOHMMHBIN KJIaCC BCETJa Pealnu3yeT KaKoii-
TO UHTEpQEiiC UK HACTeAYeT HEKOTOPOMY
kiaccy. Korjma o0beKT aHOHUMHOTO Kilacca
CO3/J1aeTCsl B KAKOM-TO MECTE KOJ1a, BCE
OIHMCAaHUE AJIEMEHTOB COOTBETCTBYIOLIETO
KJlacca roMeniaeTcsi B ToM ke mecre. IMenu y
AHOHHMMHOTO KJlacca HerT.

Hwxe npuBeeH npuMep UCTIONb30BaHUS
00BEKTa aHOHUMHOTO KJIacca, Peaqu3yIoIero
uHTepdeic cTeka.

interface Stack <T>
{

void push(T o);

T pop ()
}

public class B
{
public void m()
{
Stack<Integer> s =
new Stack<Integer> ()

int maxSize = 10;
new int[maxSize];

static
values =
_1;

final
int[]
int last =

BO3MO>KHO MPUBEJCHUE 3HAUEHUS CTPYKTYPbI K
sToMy Tuny. Haobopot, eciiu u3BeCTHO, YTO
JAHHBIM 00BEKT THNa object npeacTaBiseT
co00#i 3HaYeHUE HEKOTOPOI'0 CTPYKTYPHOTO
THUIA, OH MOXET OBITh MPUBEJICH K 3TOMY THITY.

[Ipu nmepeBoie 3HAYCHUI MEKIY CTPYKTYPHBIM
THUIIOM U object NpPOU3BOISITCA UX
npeoOpa3oBaHMsl, HA3bIBAIOIINECS YHAKOBKOIU
(autoboxing) — noctpoeHue 00ObEKTA,
XPaHSAIIETO 3HaYe€HNEe CTPYKTYPHOTO THUTIA — U
pacnaxogkoii (auto-unboxing) — BbleNEHNE
3HAYCHUE U3 XPAHSIIETO €ro 00bEKTa.

Otu npeobpazoBaHus CTPOST KOMUU
npeoOpazyeMbix 3HadeHuid. [loaTomy,
M3MEHEHUs 3HaYCHUsI, XPAaHUMOTO B OOBEKTE,
HUKaK HE OTPAKAKOTCS HA 3HAYCHUSX,
MOJIyYEHHBIX PAHEE U3 HErO PACIIaKOBKOM.

[Ipu nprcBanBaHUM NEpEeMEHHON
CTPYKTYPHOT'O THIIa HEKOTOPOTO 3HAUEHUS
TaK)KE€ IMPOUCXOAUT KOITUPOBAHUE 3TOTO
3HadeHus. [Ipu npucsanBaHuM EpeMEHHOU
CCBIJIOYHOTO THIIA B HEE KONIUPYETCS 3HAYCHHE
CCBUIKH, a caM 00BEKT, Ha KOTOPBIN YKa3bIBACT
9Ta CChUIKA, HE 3aTParuBaeTCsl.



public void push(Integer i)
{
if(last + 1 == maxSize)
throw new
TooManyElementsException () ;
else values|[++last] = i;

}

public Integer pop/()
{
if(last - 1 < -1)
throw new
NoElementsException () ;
else return values[last--];
}
}s

s.push (3) ;
s.push (4);
System.out.println(s.pop() + 1);

B C# 2.0 ectb cieninanbHasi KOHCTPYKIUS JJIs
oonynaemvix (nullable) TunoB 3HaUCHUN —
NepeMEeHHas TAaKOTO THIIa MOKET UMETH JTNOO
OTIpe/IcICHHOE 3HAUCHUE, TN00 HE HMETh
3HAUYEHUS, UTO MPEACTABISAETCS KaK PAaBEHCTBO
null.

DTa BO3MOKHOCTH €II[€ OTCYTCTBYET B BEPCUU
crangapra [8], o Heil MOKHO IpoYuTaTh B [9].

B ocHOBe 00HYyJII€MOT0 THIIa 3HAYEHUI BCET/1a
JIEKUT OOBIYHBIN TUI 3HAYECHUI —
IIPUMUTUBHBIN, CTPYKTYPHBIA WU

[IEPEYUCITUMBIN.
bool? mayBeNullFlag = null;
int? mayBeNullNumber = 5;

Point2D? mayBeNullPoint = null;

O06o3HaueHue T? SBISACTCS COKPAIIEHUEM OT
System.Nullable<T>. OTOT THII HMEET
CBOMCTBA HasValue, BO3Bpallarouiee true
TOTAa, KOTAAa y €ro 3HaYeHUE SBIISIETCS
3HAYE€HUEM TUIIa T, a HE null, 1 Value,
BO3BpAlAOLIEE ITO 3HAYECHUE, €CIIU OHO HE
null.

OrmpezenieHo HEsIBHOE TTpeoOpa3oBaHNe
3HAYEHUM TUNa T B T?.

J1s 0OHyIsIeMBIX TUIIOB, IOCTPOEHHBIX HA
OCHOBE IPUMUTHBHEIX, OTIPECIICHBI BCE TE JKE
oriepanuu.

Apudmerndeckue ASUCTBUS HAJ 3HAYCHUSIMH
O0OHYJIsIEMBIX THUIIOB BO3BpamarT nul I, eciu
OJMH U3 onepa”naoB paseH null.

CpaBHeHuS 1O MOPAIKY (<, >, <=, >=)
Bo3BpamaroT false, eciu OIUH U3 OIIEPAHIOB



paseH null.

Mo0KHO HCIIOIB30BATh CPABHEHUE 3HAYCHUN
OOHYJISIEMBIX THIIOB Ha PABEHCTBO WM
HepaBeHCTBO null.

s Tuna bool 2 onepauuu & ¥ | BO3BPAILAIOT
He null, ecin UX pe3ysIbTaTy MOYKHO
MpUIKACcaTh Jorudeckoe 3HaueHue. T.e. false
& null == false, atrue | null == true.
Takske BBIITOJIHEHBI PABEHCTBA, [TOJIy4aeMble
[IpU IIEPECTAHOBKE ONEPAHI0B B YKa3aHHBIX
puMepax.

HNmeerca cnenuanbHbIid O1IepaTop ? 2,
MPUMEHUMBIN K 00bEKTaM CChUIOYHBIX THUIIOB
WM K 3HAUYCHUSIM OOHYIISIEMbIX THIIOB.

3HayeHue a2 ?b paBHO (a != null)?a:b.

Kpome nepeunciieHHbIX pa3HOBUIAHOCTEN
THIoB, B C# uMeeTcs BO3MOXKHOCTh
OTIpEeNIeNIATh CChbUIOYHBIE THIIbI, SBIISIOIINECS
aHaJloraMu ykasaresuei Ha ¢pyHkuuio B C —
oenezamnvle munul (delegate types).

JleneraTHblil TUIT OOBSABISETCS IPUMEPHO TaK
Ke, Kak abCTpaKTHBIN METO/1, HE UMEIOIIHIA
peanu3anui.

OOBeKT JeneraTHOro TUMa MOXHO
WHUIIATN3HPOBATH C TIOMOIIBIO TTOIXOISIIETO
10 THITaM TIapaMETPOB U pe3yJsibTaTa METoIa
WIN C TIOMOMIBIO GHOHUMHO20 Memooa
(anonymous method, BBenensl B C# 2.0) [9].

B NPUBCACHHOM HHXKC IIPUMEPC 00BABIISIETCS
JIeNieraTHBIA THII BinaryOperation U 6
00BEKTOB 3TOT0 THUIA, UHUIIUAIU3UPYEMBIX
pPa3InYHbIMHU crnoco0amu.

OO0BeKTHI opl U op3 UHULUAIU3UPYIOTCS IPU
IIOMOIIM CTaTHYECKOro MeToJa A.Opl (),
00BEKTHI 0p2 U op4 — HPU MOMOIIY METoa
Op2 (), BBIIIOJIHAEMOI'O B 00BEKTE a, 00BEKTEI
op5 M op6 — IMPH MOMOIIY AHOHUMHBIX
METO/I0B.

public delegate int BinaryOperation
(int x, Int y);

public class 2
{
private int x = 0;
public aA(int x) { this.x = x; }
public static int Opl(int a, int b)
{ return a + b; }

public int 0p2(

i int b)
{ return x + a +

nt a,
b; }



public static A a = new A(15);

BinaryOperation opl = A.Opl;
BinaryOperation op2 = a.0p2;
BinaryOperation op3 =
new BinaryOperation (A.Opl);
BinaryOperation op4 =
new BinaryOperation (a-O0p2);
BinaryOperation opb =
delegate (int ¢, iInt 4d)
{ return ¢ * d; };
BinaryOperation op6t =
delegate { return 10; };
}
ITo nnee, 0OLEKTHI AEIEraTHBIX THIIOB
IpeHa3HAYCHBI CIYKUTh 00padoTYKaMu
HEKOTOPBIX COOBITHI. T.€. IpH HACTYIIJICHUN
3aJaHHOI'O COGBITI/IH, Haao0 BbI3BATh

COOTBETCTBYIOILINI JIeTIErar.

O6paboTurKky COOBITHI YAaCTO HAJI0 H3MEHSATH
B XOA€ BBITTIOJIHCHU A HpOI‘paMMBI — ,Z[O6aB.HSITI:
B HUX OJIHU JCHCTBHS M yIAJIATH JIPYyTHE.

[ToaTOMy KaXKIIbIii OOBEKT-enerar
MPEACTABISIET HEKOTOPBIN cnucox onepayuil
(invocation list). IIpu 3TOM IyCTO# CIIMCOK
npenacrasisieTcs Kak null.

J106aBIATh 3JIEMEHTHI B KOHEI] 3TOTO CITHCKA
MO>KHO MPU IOMOILU OTIEPATOPOB + U +=,
MPUMEHSEMBIX K JesierataM (1 MeToaM,
KOTOpbIE HESIBHO MPe0oOpa3yroTcsi B 00bEKTHI
JIeJIETraTHOI'O THIIA, KAK BUIHO U3
WHULIAATU3AIMH opl U op2 B ipumepe). [Ipu
00BEAMHEHUH JBYX JENEraToB CIHCOK
onepaunuii pe3yJibTaTa moJy4aercst
KOHKaTE€HAalMel CIIMCKOB UX ONepanui —
CIIMCOK OTepaluii MpaBoro onepaxga
MPUCTPAUBAETCS B KOHILIE CIIMCKA Onepanui
neBoro onepanga. Cnucku onepaui
OTIEPAHJIOB HE MEHSIFOTCHI.

Y,Z[aJI}ITB onepanru U3 ACJICraToB MOXXHO ITpH
IIOMOILY ONEPATOPOB - U —=. [Ipu BeIuMTaHUH
OZHOIO Aenerara U3 Ipyroro HaxoauTCs
IIOCJIETHEE BXOKJICHHUE CIMCKA ONepalui
BTOPOT'O OIlepaHa KaK MOACIIHUCKA B CIIUCOK
ornepanuii nepsoro onepanjga. Cnucox
omnepauui pe3yJibrarta noJly4yaeTcs Kak
pe3yabTaT yAaleHNs 3TOro IMOACIINCKA U3
CIIMCKa Ollepaluii nepsoro onepanaa. Ecinu
9TOT CIIMCOK ITYCT, PE3YJIbTAT BbIYUTAHUA
neneratoB paseH null. Eciu Takoro
IIOJICITMCKA HET, CIIMCOK ONEpaliii pe3ysibTaTa
COBITIAJAET CO CIIHUCKOM Ollepaluii NepBOro
oIepa”ya.



OOBEKT IeNeraTHOro THUIIAa MOKHO BBI3BAaTh,
nepeaaB eMy Habop apryMeHToB. [Ipu sTom
BBI3BIBAIOTCS APYT 3a APYTrOM BCE ONEPALIUU U3
MMpEaACTaBIACMOTIO UM CIIMCKA. Ecan 00beKT-
nenerat paseH nul I, B pe3yJsibTaTe BbI30Ba
BBI6paCBIBaCTCH HUCKJIKOYCHUC TUIIA
System.NullReferenceException.

using System;

public class 2

{
delegate void D) ;

static void M1 ()
{ Console.WriteLine ("M1 called"); }
static void M2 ()
{ Console.WriteLine ("M2 called"); }

public static void Main ()
{

D dl = M1, d2 = M2;

dl += Ml1;

d2 = dl + d2 + di;

dai();
Console.WritelLine("-——————————- ")
dz();
Console.Writeline ("--—-======——- ")
(dl + d2) () :
Console.WriteLine("-——————————- ")
(dl - d2) ():
Console.WritelLine ("-—-—-======——- ")
(d2 - dl1) ();
}
}
[IporpamMma 13 npuBEIEHHOIO IIpUMeEpa
BBIJIACT CIEAYIOLIMMI pe3ybTar.

M1l called
M1 called
M1 called
M1l called
M2 called
M1l called
M1 called
M1l called
M1l called
M1 called
M1 called
M2 called
M1l called
M1l called
M1 called
M1l called
M1l called
M1 called
M2 called



B crenyromeii TeKIuM MpoI0HKaeTCss pACCMOTPEHUE CIIOCOOO0B OMUCAHUSI
TI0JIb30BaTEIbCKUX THUITIOB B Java u C#.
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