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Beryn

[Tpenmerom kypcy "TexHosoris mporpamyBaHHS Ta CTBOPEHHSI IMPOrPaMHUX HPOAYKTIB" €
cydacHi e(eKTHBHI MOJedl Ta METOAU PO3POOKH IPOrpaMHOIO 3a0e3rnedyeHHs. AKTYalabHICTh
BUBUYEHHS JIMCUUIUIIHA 3yMOBJIEHA TUM (PaKTOM, IO CTBOPEHHS SKICHOTO IMPOTPaMHOro 3a0e3-
IICYCHHS € HEMOXXJIMBUM 0€3 I'PYHTOBHHMX 3HAaHb TEOPETUYHHMX 3acaj] mpouecy po3podku 13 Ta
IPAKTUYHUX HABUYOK I10 BUKOPHCTAHHIO CYYACHHUX CEPEJOBMIL PO3POOKH AJisi MPOEKTYBaHHS,
HANMCAaHHS, TECTYBaHHA Ta IHTETpailii MporpaMHUX MOYJIiB.

MerToro BUBYEHHS Kypcy '"TeXHOooris nporpaMyBaHHs Ta CTBOPEHHS MPOTpaMHUX MPOIYKTIiB"
€ O3HAaOMJICHHS CTYJEHTIB 3 OCHOBHHMH €TalaMH TMPOILECY CTBOPEHHS MPOTPaMHOIO
3a0€e3Me4eHHs.

OcHOBHE 3aB/laHHS BHBYEHHS IHUCLUMIUIIHA — BHPOOJIEHHS y CTYAEHTIB HaBHUYOK PO3POOKHU
IpOrpaMHUX MPOYKTIB y cepenonui Visual Studio 3 Bukopucranusm 3aco6iB .NET Framework.

3a pesynbTaTaMu NPOBEJEHHS 3aHATh 3 Kypcy "TexHonoris mporpamyBaHHS Ta CTBOPEHHS
IPOrpaMHUX MPOAYKTIB" CTYJICHTH MOBUHHI

3HATH:

KJacudikallio mporpaMHOTo 3a0e3neUeHHS

OCHOBHI eTanu po3pooku [13;

napajurMy porpaMyBaHHS;

CTPYKTYpH Ta popMaTH JaHUX Cy4aCHUX MOB IPOTpaMyBaHHS;
OCHOBHI MOKJIMBOCTI Cy4acHUX (pEeiMBOPKIB;

BMITH:
e BukopucroByBaTu 3acoou .NET Framework mist po3poOnenns 113;
® TMPOEKTyBaTH 1H(POpMAIIiliHI CUCTEMU 13 BUKOPUCTAHHSIM CaSE-TEXHOJIOTIH;
® PO3POOJIATH JIOKATBHI Ta MEPEKEB1 3aCTOCYBaHHS y cepenouii Visual Studio.



IIporpamue 3a0e3neyeHHs1

IIporpamue 3a6e3neuenns (rmporpamui 3acoon) (I13) — cykymnHicTs mporpaM cucteMu oOpoOKu
iHdopMarlii 1 IporpaMHUX JTOKYMEHTIB, HEOOXIAHMX I eKCIUTyaTallii IuX mnporpam. BukoHaHHS
IIPOrpaMHOTo 3a0e3MeueHHs] KOMITIOTEpOM TOJIsTae y MaHIIyJIIoBaHH1 1H(OpMaIli€ero Ta KepyBaHHI
armapaTHUMHA KOMITOHEHTaMHU KOMIToTepa. Hampukiiaa, TUTIOBUM JUIsl TIEPCOHATBHUX KOMITTOTEPIB €
BIITBOpEHHs 1H(GOpMaLlii Ha €KpaH Ta OTPUMAaHHS i 3 KJIaBlaTypH, TOTOKY UM MEPEXKI.

Pospizusitors mpu knacu 113:

1) Cucremne I13 — cykynHicTh IporpaM Ta MPOrpaMHUX KOMIUICKCIB Uil 3a0e3rmedeHHs] poOoTh

KOMIT TOTEpiB Ta KOMIT FOTEPHUX MepexX. PO3pi3HSIOTH:

a) 6azoBe CII3 — wiHiMambHUN HAOlp mporpaMHUX 3aco0iB, sKi 3a0€3MEUyIOTh POOOTY
koMt totepa (OC Ta onepailiitHi 000JIOHKH);

b) cepricae CII3 — cepBicHi porpamu, siKi po3IIHPIOIOTE MOXKIMBOCTI 0a30Boro [13 (yrumiTh).

2) Ilpuxaagne I13, 110 BUKOPUCTOBYETHCS TSI BUKOHAHHS KOHKPETHHX (DYHKIIIOHAJTBHUX 3aBJIaHb.

Knacudixariis nakeriB npukiaanux mporpam (ITIIIT):

a) mpobsemHo-opieHtoBani IIIIIT: aBTOMaTH30BaHOTO OyXraaTepchKoro oOMiKy; (iHAHCOBOI
JISUTHOCTI;  YOPABIIHHSAM — [EPCOHAJIOM;  YIPABIIHHSAM  BUPOOHUIITBOM;  OaHKIBCHKI
1HbOpMaIliiiHi CUCTEMHU;

b) TIIIT aBTOMAaTH30BaHOTO MPOEKTYBAHHS — MPU3HAYCHHI IS MIATPUMAHHSI POOOTH KOHCTPYK-
TopiB Ta TexHOJIOTiB (AutoCAD);

c) IIIIII 3aranbHOTO MPU3HAYCHHS:

CKbJL;

cepsepu b/] — I13 no miaTpUMaHHIO apXiTEKTYpH KIT1EHT-CEPBEP;

T€HePaTOpH 3BITIB;

TEKCTOBI MPOIIECOPH;

TaOJIMYHI MPOLIECOPH;

3aco0u Mpe3eHTalliHO1 rpadiky;

inTerposani maketu (MS Office, Open Office);

d) meromo-opientosani ITIII: mporpamHi TPOAYKTH, SIKi T03BOJITIOTH BUKOPHUCTOBYBATH MaTeMa-

TUYHI, CTATUCTUYHI Ta 1HILI METOJIM PO3B’SI3yBaHHS 33]1a4;

e) odicwi IIIIT:

e oOprasamnsepu;

® [Iporpamu nepeksiagayl, IporpaMu po3Mi3HaBaHHS TEKCTIB,;

® KOMYHIKallilHI CUCTEMU;

e Opaysepu, 3acoou cTBopeHHsT Web-CTOpiHOK, 3ac00U €IeKTPOHHOT TOIITH;

f) HacTiJBbHI BUIABHHUYI ITAKETH,
g) mporpamHi 3aco0H MyJIbTHMEIa;

h) iHTeNeKTyanbHI CHCTEMH (CHCTEMH INTYYHOI'O IHTEICKTY) — EKCIEPTHI CHCTEMH, CHCTEMH
aHamzy Ta po3mizHaBanHs MoBu (FIDE, MY SIN, Guru).
3) IncrpymenTaibHi 3acodu aiasi po3podku I3 — mporpamHi TPOAYKTH, NPH3HAYEHI IS

MiATPUMKHU TEXHOJIOTIT MporpamMmyBaHHs. BoHu moauIsIOThCS Ha:
a) 3aco0u Uit CTBOPEHHS IIPOTPaM:
® MOBH Ta CHCTEMH ITPOTPAMyBaHHSI;



® IHCTpYMEHTaJIbHE CEpEOBHUIIE KOPUCTYBaya.

Cucmemu npoepamyeanHs MICTATh: KOMIULATOP (TpaHCISATOP), IHTETPOBAHE CEPEIOBUIIIEC
po3poOku, Bimiaguuk (debugger), 3acoOm omrumizaiii Koay mporpamu, HaOip O0i0mioTek,
YTWITH UI1 poOoTH 3 Oi0mioTekaMH, TEKCTOBUMH Ta JBIMKOBUMHM (aillaMu, TOBIIKOBY
CHCTEMY, CHCTEMY TIATPUMKH Ta KEPYBaHHS MPOTYKTaMHU TIPOTPAMHOTO KOMITICKCY;

b) 3acobm it crTBOpeHHs iH(opMariiianx cucteM (CASE-texnosorii). CASE-texHomoOrIs
(Computer-Aided Software Engineering) — mporpamMH#ii KOMIUIEKC, SIKHH aBTOMAaTH3Y€E BECh
TEXHOJIOTTYHHIA TIPOIIEC aHATI3Y, MPOSKTYBaHHsI, PO3poOKH Ta cympoBoay ckinagaux [1C. 3acoou
CASE-TexHO0IO0T1i TOIUIIOTHCS Ha:

e BOYJOBaHI B CUCTEMY peaji3allii;

® HE3aJeXKHI B CUCTEMH peanizaiii — 3aco0u, Opi€EHTOBaHI Ha YHi(IKaIlil0 MOYaTKOBUX
CTa[iil KUTTEBOrO IMKIY MpPOrpaM 1 3aco0IiB iX JIOKYMEHTYBaHHS, SIKI 3a0€3MedyloTh
THYYKICTh peasi3arii.

MoBu nporpamMmyBaHHs

Mosa npoepamyeanna — 1ie hopmaiizoBaHa MOBa JJISl OTHCY aITOPUTMY PO3B’S3yBaHHS 3a/1a4i
Ha EOM. MoBH niporpaMyBaHHsI MOXHa KJIACU(IKyBaTh HACTYITHUM YHHOM:
1) mamHHI MOBH (MaIIUHHI KOJIN);
2) MaIlMHHO-OPIEHTOBaHI MOBH (aceMoJiep);
3) mporeaypHo-opieHToBani MmoBu (C, Pascal ta ixii);
4) 00’extHO-0pieHTOBaHI MOBH (C++, C#, Java);
5) npo6Giiemuo-opientoBani moBu (LISP, Prolog, SQL).

ETanu po3po0ku nporpamMHoro 3ade3ne4eHHst

3rimHo yHiikoBaHoro mporecy po3pooku I13 (USDP) cuctema po3podku 13 mictuth y co0i
TIePCOHA, TIPOIIEC, TPOEKT 1 POayKT (dotupu I1 po3podku 113).

ITepconai (i xTo ctBOproe [13) ITporiec (croci6, IKUM 11€ POOUTHCST)

IIpoekt [Iponykt (apTedaxTi)

CrangapTHa NoCJIiI0BHICTh KPOKiB cTBOpeHHs 113:
1) 3po3ymitu mpupoay Ta cepy 3acrocyBanns [111;
2) BHOpaTH MPOIIEC PO3POOKH Ta CTBOPHUTH ILJIAH;
3) 3i0patu Ta 3’sicyBatu Bumoru jo [111;
4) cnpoexryBaru [1I1;
5) peanizysaru I1IT;
6) mporecrysaru I1I1;
7) BUITYCTHTH IPOMYKT Ta 320€3MEUUTH HOTO CYITPOBII;




IIpouec po3pooxu 113

MojaeJi mOCJTiIOBHOTO BUKOHAHHSA CTAaXil

Knacuunoro mMozemtto nporecy po3podku 13 € sodocnaona (kackaona) mooens, sika HaNEKUTD
JI0 Moodejell NOCi008HO20 BUKOHAHHA cmadit. Y MeXaxX BOJOCIAIHOI MOJIENl MpOoIeC pO3pPOOKU
300paKy€EThCS y BUTJISIL TTOCITIIOBHOCTI HACTYITHUX (Das3:
1) ananiz éumoes — mojsrae y 30MpaHHI BUMOT JI0 MPOAYKTY. Pe3yibTatoM aHaii3y € sK HpaBHIIO
JICSIKUI TEKCT;
2) npoexkmyearHs — OIUCYE BHYTPIIIHIO CTPYKTYPY MPOAYKTY. 3BUYAHO TAKWH OIUC POOUTHCS Y
BUTJISII JTlarpaM Ta TeKCTIB;
3) peanizayis — nporpaMyBaHHs (KOJXyBaHHs). Pe3yIbTaToM € IporpaMHUiA KOJT;
4) inmeepayis — nponec 30upanns 111 i3 okpeMuX YacTHH,
5) mecmysanns;
lemanizosanuii so0ocnaonuti npoyec cmeopents 113 CKnalaeThesi 3 HACTYMHUX (ha3:
1) xoHIeNTyaJbHUHN aHai3 (BU3HAYCHHS 3araJIbHUX MPUHIIMIIIB 3aCTOCYBAHHS);
2) 00’€KTHO-OPIEHTOBAHUM aHaNI3 (BUAUICHHS KJIFOUOBUX KJIACIB);
3) IpOEKTYBaHHS;
4) peaizartis;
5) KOMIIOHCHTHE TeCTYBaHHS,
6) iHTerparis;
7) CHCTEMHE TeCTYBaHHS;
8) cymposi.
CxemMa BogoCHaIHOTO MPOIIECY HABE/ICHA Ha puC. 1.

AHai3 BUMOT

[IpoextyBanHs

Peamizars

TectyBanHs

Puc. 1. Jliarpama BogocCIaHOTro mpoiecy

VY 4ucToMy BUTIISIAI BOJOCHAIHUIN IMPOIEC 3aCTOCOBYETHCS JOCTATHBO PIAKO (JIUIIIE JIJIS HEBe-
JIMKUX 32 00CSTOM TMPOEKTIB). BibIT peamicTHIHO0 € BOIOCTIaHA MOJIEIh 13 3BOPOTHUMU 3B’ SI3KAMH,
HaBeJICHa Ha puC. 2.
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AHai3 BUMOT

IIpoexTyBaHH

Peamizamnis

TectyBaHHs

Puc. 2. Bogocnagna Mojieib 13 3BOPOTHIM 3B’ I3KOM

Xapaxkmepucmuxu 6000CNAOHOTI MOOeJ.
e [locnimoBHE BUKOHAHHS CTafdll.
e @DopMalbHI EPEBIPKH T10 3aBEPIIEHHI KOXKHOT CTa/1i (IHCIIEKIii, TEXHIYHI OTJISAIN).
e HasBHICTh JOKYMEHTOBAHUX BUMOT 1 IPOEKTY.

ITepauiiini moaeJsti mpouecy po3pooku

[lpomlecn, B SKUX BOAOCMHAJHA CXEMa 3aCTOCOBYETHCS — 0araropa3oBO, Ha3MBAIOTHCS
imepamusnumu (1Tepaniinumu). [{o iTepaTUBHUX MOJEJEH MPOIECIB BIIHOCATHCS IHKpEMEHmMHI ma
eBOIOYIHI MOOEJ.

B iHKpeMeHTHHX MoOJeJsiX [POrpaMHUN MPOAYKT PO3POONSIETbCS ITepaliiMH — 3
J0JIaBaHHSM Ha KOXHIA (QYyHKLIOHATBHUX MOXJIMBOCTEU. [Ipy 1IbOMY criouaTKy BM3HAYAIOThHCS YCI
Bumoru a0 IIC, 1 MOXIuBO po3poOiseTbes mnomnepenHii npoekt. I[loganwsima pospodka I1C
po30uBaeThCA Ha iTepailii. Y TepuIi itepariii peani3yeTbcs HaOlp OCHOBHMX BHMOT, SIKi
3a0e3meuytoTh 0a30By (DYHKIIIOHAJIBHICTh. [HII iTepallii peani3yloThCsi B MOPSJIKY KPUTHYHOCTI
BUMOT JIsI KIHIIEBOTO KOpHUCTyBada. [Ipu mosiBi B cepenuHi iTepaiiii HOBOTO HabOpy BUMOT BOHU
BIJIKJIAJIAIOTHCS JI0 peastizallii HaCTyIMHOI Bepcii.

—_— HpoeTKT - »{ Peanmizamis || TectyBanHS ->[BI/IHyCK1]

AHai3 BUMOT i
MoNepeIHe

| »| Peamizamiss || TecryBanus _.[Bpmycxz]

MPOCKTYBaHHS
| — ekt | Peamizamis [ TectyBaHHS —P[Bnnycx?a]

Puc. 3. Itepariiitna Moaenb 3 NEPEKPUTTAM ITEpaLlii
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Xapaxmepucmuku imepayitinux mooesnei 3 NPUupoCmoMm:
AHari3 1 NPOEKTYBaHHS BUKOHYIOTHCS JJIsl YCIET CUCTEMU.
ba30Bi GpyHKIIIOHAIBHI BUMOTH PEaIi3yIOThCS MEPITHMH.
[HI11 BUMOTH pealti3yloThCs B HACTYITHUX BEPCISIX.
[TpomixHi Bepcii mpuaaTHi A1 BUKOPUCTAHHS.
Ha BigMiHy BiJ MoJienielt 3 MpUPOCTOM, €BOJIIOIINHI MOJIeJ 3aCTOCOBYIOTHCSI B TUX BHUIIAJKAX,
KOJIM YC1 BUMOTH HE MOXYTh OyTH BU3HAYEHI1 ojpa3zy abo BiJJOMO, III0 BOHHU MOXYTb 3MIHHUTHCH.
Po3pobka mpoekTy mo UM MOJCISAM TaKOXX BHUKOHYETHCS iTepalrlissMu. AJie KOXKHA 1Teparlis
OXOIUTI0E yC1 cTajli po3poOKu, Bi aHaizy BUOpaHOro HabOpy BUMOT JI0 BHUITYCKY Bepcii. Ha
KOJKHIM 1Teparlii BAKOHYEThCS TPOTOTUITYBAaHHS BUMOT 1 MPOEKTY.
Jlo HaNO1IBIIT BITOMUX e80IIOYIUHUX MOOe el BITHOCUTLCS CRIPAIbHA MOOEb.
CuipaabHa mozeab po3poOieHa P. boeMoM 1 3acTOCOBY€eThCS AJI CKIIAJHUX MPOEKTIB a00 B
TUX BUNAJKaX, KOJU MPoOJEeMHU MPOEKTY HEJAOCTATHBO 3p03yMull. Mojelnb Bi1oOpaxae KEpOBAHUIA
PHU3HKOM MPOLEC €BOIIOLIT MPOEKTY B1Jl aHAJI3y A0 TOTOBHOCTI MPOJIYKTY.
Ha xoxHOMy BUTKY cripadi (cTaiii) BAKOHYIOTbCSI HACTYIIHI JIli:
1. Busnavarotbcst 1l crajii. Po3risgaloTbesl adbTEpHATUBHI PIIICHHS JJIs1 JOCSTHEHHS IUX
IiIeH.
2. [IpoBOAUTHCS OLIIHIOBAHHS LMX PIMICHb. [MEHTU(DIKYIOTBCS PU3MKU 3aBEpPIIEHHS CTajli 1
BUKOHYETKCS iX aHami3. [IpuitMaroTbcs pilieHHs Ipo MPOIOBKEHHS a00 3aBEpILICHHS CTa/Ili.
3. Po3pobustoTeest poOodi MPOAYKTH CTAli Ta TUTaH JIJIsl HACTYITHOI CTaIil.
4. OcTtaHHIN BUTOK CIipalli MOXKE MaTH CTPYKTYpPY KacKaJaHOI MOJIEI.
Buau pusukis:
® PU3HUKH, SIKI CTOCYIOTHCSI TEXHIUHUX aCIMEKTIB pO3pOOKH;
e (hiHAHCOBI PU3UKH;
® PU3MKH EKCIUTyaTallii.
Xapaxmepucmuxu cnipaibHoi mMooeii.
o [lepmmii mpoToTHI MOJIEIOE KOHIIEMIIIO. Pe3ynbratoMm € mman BuMmor. [lepen nepexomom
710 pO3pOOKH HACTYITHOTO TIPOTOTHUITY BUKOHYETHCS aHAJII3 PU3HKY.
e Jlpyruii mporotun mojnentoe Bumoru Ao II3. Pesymbrarom € mman po3poOku. Buko-
HYETBCS aHAJI3 PU3UKY.
e TpeTiii MPOTOTUIT MOJIETIOE MPOEKT. B pe3ynabTaTi CTBOPIOETHCS IHTETPOBAHHM 1 TPO-
TECTOBAaHUU MPOTOTUI. BUKOHYETHCS aHAMI3 PU3HUKY.
e OcranHiil TpoTOTUT (pOOOUiI) BUKOPUCTOBYETHCA SK OCHOBA JUIsl JIETAJbHOTO ITPO-
CKTYBaHHS, KOJTyBaHHS Ta TECTyBaHHS.
Cxema cripaibHOI MOJIeJl HaBejieHa Ha puc. 4.



12

A -
3aranebHa BAPTICTE

PO3BUTOK NPOEKTY OUiHKa ANETEPHATHE,
BH3HaueHHA winen, ineHTUdirauia Ta
ansTepHaTHe, obMmeseHb pO3BA3YBAHHA PU3MKIE
AHanis
pUaMKY
AHaniz
PU3MKY
Ananis
PUIHKY
AHaniz
pHanry Pobouii
OrnAg crany i Npototvn 1 MpoToTkn 2 Mpototun 3 | mporoTun

NPHIAHATTA PilLEHHA

. MnaHysaHHA BAMOT i
WOA0 PO3AINEHHA NPOEKTY Axanis

MnanyeanHa MU | wouyenyii

ImiTatdpm, moaeni,

Bumork oo N3

JetancHuii
NpoekT

MnaH Banigawia
pozpobru BUMOT

Po3pobra
npoexTty N3

KoayeaHHA

MnaH iHTerpauii BepudinauiaTa
Ta TECTYBaHHA BaNiAaLiA NpoOeKTy

AsTOHOMHE
TECTYBaHHA

Pozpobka i nepesipka
NpOAYKTY HACTYNHOro piBHA

IHTerpauia i
TecTyBaHHA

MnaHysaHHA

HACTYMHMX CTaLin NpukmanbHe

Bunyck TecTyBaHHA

Puc. 4. Cnipanbaa MoJenb

Ouinku sikocTi npouecy po3pooxu I13 3a Xem@ppi

InpuBinyansHuii npouec po3podxu I3 (PSP — Personal Software Process). PSP noainsieTsest

Ha CTajii:

1) PSPO — 6a3oBwuii mporec. Bumorn 10 po3poOHuKa: ¢ikcallis 4acy, BUTPAYCHOr0 Ha poOOTy Hajl
MIPOEKTOM; 3aIMC HalIeHNX JIe(DEeKTIB Ta X TUIIIB;

2) PSP1 — inpuBinyanpHUil Tpoliec IUIaHyBaHHsA. L[ cTajis MOBMHHA JOMOMOTTH 1HXEHEPY
BU3HAYHTH 3B 30K MK PO3MIPOM MPOTPaMH Ta 4acoM ii po3poOku. BuMoru: 31aTHICTh OIIHIOBATH
po3Mip 3amadvi; CHUCTEMaTHYHUN MIAXiJ 10 ONUCYy pEe3Yy/IbTaTiB TECTYBaHHS; IUIAaHYBaHHS
MIPOrpaMHUX 3aBAaHb Ta PO3MOALI iX MO Yacy;

3) PSP2 — inmuBimyanbHUiA TPOIEC KOHTPOJIIO AKOCTI. BUMOrK: iHaMBiayaabHa MepeBipKa MPOCKTY
Ta apXiTEKTypH; MEePEeBipKa KOAY;

4) PSP3 — nukmmivnuid iHIUBIyansHAN mporiec. Brirodae: crmoci6 3acrocyBanus PSP 1j1st KO)KHOTO
eTamy; perpeciiHe TecTyBaHHS — TI€peBIpKa TOro, IO TECTH, PO3POOJIEHI Ha TMOMepeaHix
1Tepallisfx, YCHIITHO BUKOHYIOTHCS Ha yCIX €Tarax.

Komanauuii npouec po3pooku I3 (TSP — Team Software Process). 3apnanns TSP:

1) 30ip caMOKepOBaHOI KOMaH/IU: y3rOJUTH METY; CKJIACTH CBil IUIAaH Ta MPOILEC; BIIACIIIKOBYBATH

po0oTYy;
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2) JIeMOHCTpaIlisi MeHemKepaMm, sK Tpebda KepyBaTH KOMaHJAaMH: MOTHBAIlS, IHCTPYKTaK,
HiATpUMaHHS BUCOKOI IPOTYKTUBHOCTI KOMaH/IH;

3) mpHCKOPUTH MPOCyBaHH: 1o Ikait CMM;

4) 3a0e3MeYnTH MUIIXH IOKpaIEeHHS IPOoQeCiOHaTi3MYy;

AHaJIi3 BUMOT 10 NPOrPAMHUX MPOAYKTIB

PesynbraroM aHallizy BUMOT € JOKYMEHT, SIKUH Ha3MBa€Thes cnenupikamiero sumor no I3
(SRS — Software Requirement Specification). Bumoru mo I13 moxainstote Ha @yHKkyioHanvbhi Ta
excniyamayiuni [2].

@yHKIIOHAJBLHI BUMOIM OIKCYIOTh cepBicH, skl Hagae [IC, ii moBemiHKy y BIIIOBIIHUX
CUTyalllIX, PEaKiil0 Ha TI YW IHII BXIJHI JaHl Ta Jii, fKa CUCTeMa JO03BOJII€ BUKOHYBATH
KopuctyBauaMm. QDYHKIIOHANbHI BUMOTH JOKyMEHTYIOThCs y SRS. BaxkannmMm € BHKOpHCTaHHSA
dbopMasibHOI MOBU MpU (POPMYIIOBaHHI (PYHKIIOHATBHUX BUMOr. (DYHKIIOHAJTbHA crenugikamisi
CKJIAJIA€EThCS 3 TPHOX YAaCTHH:

1) Omuc 30BHINIHBOTO IH(POPMAIIMHOTO CEpeoBHUIINa, 3 sKMM Oynae Bzaemomistu [13. Marote OyTn
OIKCaH1 yCi KaHaJIM BBOY-BUBOTY Ta BCi 1H(MOpMaIliitHi 00’ €KTH, a TAKOXK 3B SI3KH M1 HUMHU.

2) Busnauenns o¢ynkiii [13, BM3HAUeHMX HAa MHOXXHHI CTaHiB 1H(OPMAIIHOTO CEpeIOoBHIIIA.
BBosThes mo3HaueHHs ycix (pyHKINHN, BU3HAYAIOThCA 1X BX1JIHI JIaH1 Ta pe3yJbTaTH BUKOHAHHS, 3
BKa31BKOIO 1X THITIB Ta BCIX HEOOX1THUX OOMEKEHb.

3) Omnuc HaA3BHYAWHUX CHUTYAIlil, Ki MOXXYTh BUHUKHYTH NPH BHKOHAHHI MPOrpaMu 1 peakilii Ha
HUX, K1 Ma€ 3a0e3neunTu BukonyBane [13.

ExcnuyaraniiiHi BAMOIM BH3HAYalOTh XapakTepuCTUKU 113, siki BUSBISIIOTbCA Y TPOILECT HOTo
BUKOPHUCTAHHS:

1) mpaBwiIbHICTE — (YHKIIIOHYBaHHS y BIIMOBIAHOCTI 3 TeXHIYHMM 3aBaaHHsM; Lle 00OB’s3koBa
BuMora i Oynp-skoro I13. Ha mpakTtuii MoBa MoXxe UTH Mpo NMEBHY WMOBIPHICTh BIJICYTHOCTI
TTOMUJIOK;

2) yHIBepCalbHICTh — 3a0e3MeUeHHS MPABUIILHOT POOOTH IS Oy Ib-SIKUX JOIYCTUMUX JaHUX 1 3aXUCT
BiJI HETIPABWJILHUX JIaHUX;

3) HamilHICTh (3aBAJOCTIMKICTh) — 3a0E3MEUCHHS TOBHOI MMOBTOPIOBAHOCTI PpE3ysbTaTiB, TOOTO
3a0e3neueHHs] X MPaBWIBHOCTI TPH PI3HOMAHITHUX 300sX. [ 1mbOro HampukiIam MOXYTh
CTBOPIOBATHCS KOHTPOJILHI TOUKH, B SIKUX TIPOBOIUTHCS 30€PEIKEHHSI MPOMIKHHUX PE3YJIbTaTIB,;

4) MOXIMBICTh TEPEBIPKA OTPUMAHUX pPe3ysbTaTiB. i1 MOTPIOHO MPOBOAMTH TOKYMEHTAIBHY
(hikcarriro BXiIHAX JJaHUX Ta BCTAHOBJICHUX PEKHMIB,;

5) TOYHICTh pe3yNbTaTiB — 3a0e3MeueHHs TOXMOOK He OUTBIIMX 32 3a/1aHe IPaHMYHE 3HAUCHHS,

6) 3axuieHicTh — 3a0e3neueHHs KoHdimeHiiHocTi iHdopMmarii. [ls BuMora € Haa3BUYANHO
aKTyaJbHOIO I CHUCTEM, Y SKUX BHKOPHUCTOBYETHCS I1H(OpMAIliS, SKa CKJIAIa€ JepKaBHY UM
KOMEPIIHHY TAEMHHIIIO;

7) mporpaMHa CyMICHICTb — MOJKJIMBICTh CyMiCHOI pOOOTH 3 iHIIMMHU porpamamu. Hanpukiam mosxke
BuMaratucs QynkiionyBadss y neBHiit OC un 0OMiH JaHUMHU 3 1HIIUMHU ITPOTpaMaMu;

8) amapaTHa CyMICHICTP — MOJMJIMBICTH CyMICHOTO (DYHKIIIOHYBaHHS 3 TII€BHHUMH BHIaMHU
00JIaJHAHHS,
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9) e(eKTHBHICTP — BHKOPHCTAHHS MiHIMAJILHOI'O MOKJIMBOIO OOCSTy PecypciB TEXHIUHHX 3ac00iB
(3aitaaTICTH MiKponpotecopy, O3I1, nuckoBoi nam’sti) Ta OC;

10) s3matHicTh A0 amanTaiii — MOXIIMBICTh INIBHAKOI MOAM(IKaIii 3 METOI MPUCTOCYBAHHS JI0
3MIHEHHX YMOB (hDYHKIIIOHYBaHHSI,

11) MOJIMBICTh IApaJICIbHOTO BHKOPUCTAHHS KiIbKOMa ImporiecaMu. JIIs IbOro HeoOXigHO
CTBOPIOBATH KOTIi1 JAHUX TSI KOXKHOTO MPOIIECY;

Y [1] Bpaynme BukopucroBye iHImMK mpuHIMI Kiacudikamii Bumor: C-BuMOrd (BUMOTH
KopuctyBaua) Ta D-Bumoru (Bumoru po3poonukis 113).

Bu6ip apxitextypu I1C

Apximexmypa [IC — 1ue CTpyKTypa cucTeMH, sika MICTUTh enemMeHTH [IC, BUauMi 330BHI
BJIACTHBOCTI IIMX E€JIEMEHTIB 1 3B’s13kM Mk HUMH. ApxiTektypa [IC ckmamgaeThes 13 yCix Ba)IIUBHX
NPOEKTHUX pIIIEHb IIOAO0 CTPYKTYp MPOrpaM Ta B3a€MOJII MK LHMMHU CTpyKTypamu. [IpoekTtHi
pilIeHHs 3a0€3Meuy0Th Oa)kaHUii Hab1p BIACTUBOCTEM, sIKI Mae peanizoByBatu 113.

3 TOYKM 30py  KUIBKOCTI  KOPHUCTYBadiB  pO3PI3HAIOTH  OJHOKOPUCTYBALIbKy  Ta
0araTOKOpUCTYBaIlbKy (MEpeXeBy) apXiTeKTypu. MepexeBy apXiTekTypy peanizyors [IC,
no0yA0BaHi 3a NPUHIIUIIOM KJIIEHT-cepBep. B Mexax 0IHOKOPUCTYBAIbKOI apXITEKTYPH PO3PI3HSIOTH!
1) mporpaMu — BIOPSAKOBaHA ITOCIIOBHICTh (POPMaITi30BaHKMX IHCTPYKILH JJIs1 PO3B’SI3yBaHHS 3a/1a4

Ha EOM;

2) MaKkeTH MporpaM — KilbKa OKPEMHX TMpOrpaM, sKi PO3B’SI3yIOTh 3a1adi MEBHOI MPHUKIJIAIHOI
obnacri. [IpuknagoM € nakeT MaTeMaTUYHUX POrpam;
3) mporpaMHi KOMIUICKCH — CYKYITHICTb Mporpam, sKi CyMICHO 3a0e3NeuyroTh pO3B’sSI3aHHS

HEBEJIMKOr0 KJacy 3agad OAHOI MpuKiIaaHoi oOmacti. Ilpu upomy isi BUKOHAHHS 3ajadl
MIPOrpamMor0 JUCTIETYEPOM MOCIIIOBHO BUKIIMKAETHCS KIIbKa MTPOrpam;

4) mporpamHi CUCTEMH — OpraHi3oBaHHI HaOIp MporpaM, siki CyMIiCHO 3a0e3Me4yrOTh PO3B’SI3aHHS
LIMPOKOTO KJIacy 3a/1ay.

Ctpykrypu Ta dopMaTH JaHUX

Ha erami ¢opmyBanns SRS [13 HeoOXimHO BU3HAUMTH CTPYKTYpy Ta (opMaT AaHuX, sKi
BUKOPUCTOBYIOTKCS Y Tiporpami. Cmpykmypa oanux — 1€ MHO>KMHA €JIEMEHTIB JTAHUX Ta 3B’A3KiB MK
HUMH. PO3pi3HSIOTH (Di3UUHY Ta JIOTIUHY CTPYKTYPY JaHUX.

Cmamuuni cmpykmypu OaHux SIBISIFOTH COOOK0 CTPYKTYPOBaHY MHOXKMHY TPOCTHX THITB. Po3mip
T1aM’SIT1, sIKa BUALIAECTHCS IS TAKUX JTAHUX, € TTOCTIMHIM.

Haniecmamuuni cTpyKTypu JaHUX MarOTh 3MIHHY JOBXHHY, sIKA MOXKE 3MIHIOBATHCS Y TICBHHUX
MeKax, HE TIEPEBUIIYIOYH TPAaHINYHE 3HAYCHHS.

Junamiuni cmpykmypu JaHUX HE MAalOTh MOCTIMHOrO po3Mmipy, TOMY MaMm’siTh MiJl OKpeMi
CIIEMCHTH TaKHUX CTPYKTYP BHAUISETHCSA y TPOIECI BUKOHAHHS MPOTpaMH. 3B’SI30K MK €JIEMEHTaMHU
BCTaHOBJIIOETHCS 32 JIOIOMOT'0K0 BKa31BHHUKIB.



CTpyKTypMn
OAHNX

|
1 1 1 1 1

Yyncnosi

BEKTO ' [ [
p 3B A3aHI NoCNigo0BHO

el ro goctyny

CUMBOJIbHI
Macus

NOTiYHI

rpagpu

MHOXWHa

NpAMOro

nepeniku [OCTYNy

Aepesa

3anunc

BKa3iBHUKU

Puc. 5. Crpykrypu nannx

15
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IMporpamua miuargpopma .NET Framework

NET Framework — mnporpamaa miatdopma, IepIly BEpCil0 SKOi BHIIYCTHJIA KOMIIaHIs
Microsoft B 2002 potti. OcHogoro niamgopmu € 3a2anbHomMo8He cepedosuuje eukonanHs Common
Language Runtime (CLR), sike miaxoauTh it pO3POOKH MPOTPAaMHUX 3aCO0IB Ha PI3HUX MOBaX
porpamMmyBaHHSI.

[Hmmoro ckimanoBoro koMmoHeHToro maathopmu NET € zaeanrvna cucmema munie (Common
Type System) a6o, ckopoueno, cuctema CTS. B cneuudikanii CTS HaBeneHO MOBHMI OMUC YCIX
MOJKJIMBUX TUIIIB JaHHUX 1 MPOTpaMHUX KOHCTPYKIIH, SIKi MIATpUMY€e BUKOHYyIo4e cepenosuiie CLR,
TOT0, BOHU MOXYTb B3aEMOJISTH 1 300paxkyBaTucs y ¢popmati metananux .NET.

Bbyap-ska 13 Bu3HaueHux B CTS QyHKUIOHATBHUX MOMXJIMBOCTEH MOXE HE MIITPUMYBATHUCS B
okpemiii .NET-cymicHiii MoBi. ToMy icHye 1ie omHa 3saeanvhomosna cneyugixayis (Common
Language Specification (CLS), y skiifi omwcaHO TUIBKM Ty ITIJIMHOKHHY 3arajlbHUX THIIB 1
IPOrpaMHUX KOHCTPYKIIH, SIKI MatOTh MIATPUMYBATH ycl1 0e3 BUHATKY .NET-cyMicHI MOBH.

Apxitektypa .NET Framework omucana u ony6nikoBana B crienudikamii Common Language
Infrastructure (CLI), 3arBepmxkeniit ISO u ECMA. B CLI onucani tunu nanux .NET, ¢opmar
MeTaJJaHuX MPO CTPYKTYpPY IPOrpamMu, CUCTeMa BUKOHAHHS OalT-KOAdy, TOIIIO.

O6’extHi kmacu .NET, noctymHi juisi ycix MOB MpOrpaMyBaHHs, IO MATPUMYIOTHCA,
micTatbes y 6i0miorernii Framework Class Library (FCL). Jlo ckinany FCL BxoasTh kiacu:
e Windows Forms — 3aco0u s CTBOPEHHs

HACTIJIbHUX MPOTpaM;
Modern Ul Task-Based

e ADO.NET — 3acobm ams B3aemomii Ta Runtime Async Model hs
BUKOPHUCTaHHS CEepBEPiB 0a3 JaHUX; v\
e ASP.NET — 3acobu mi1s CTBOpEHHS KIIIEHT- Task Parallel

Parallel LINQ

cepepuux Web-3acrocyBans; Library

e Language Integrated Query (LINQ) — BOynoBana
MOBa IHTEPOBAHUX 3AIHTIB;

e Windows Presentation Foundation — TtexHoJoris
CTBOPEHHS Ta 00poOKHU M1710BO1 rpadikH,

e Windows  Communication  Foundation —
TEXHOJIOT1s] CTBOPEHHS PO3MOIIICHUX CUCTEM.

Snpo FCL nasuBaerbcs Base Class Library
(BCL).

wi
fo

Puc. 6. Ctex Texnonoriii .NET Framework

0°Z dlom3llieyy 1IN’




CrBopenns ta BukoHanus I13 y cepenoumi .NET

1. Cnouatky numieThcst mporpama 3 BukopuctanusMm .NET-cyMicHOI MOBH MporpaMyBaHHS.
2. Ilporpama xommimoerbes y MSIL-kon, sikuii 30epiraerses y 30ipi (puc 7.).

Kon C#

KOMIIUTALIST

36ipka

Puc. 7. Komnusmis kogy y 301pKy
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3. Ilpu mepmomy 3amycky IIbOTO KOIy (B pe3ysbTaTi 3allyCKy BUKOHYBaHOTO (haitmy abo mpu
BUKJIMKY 13 1HIIIOI'O KOJY) BiH y MEPIITY Yepry KOMIIUTIOETHCS Y PiTHUIA KO 3 BAKOPUCTAHHAM
JIT-koMmminsTopa (just in time compiler) (puc. 8).

30ipka

JIT-koMImrsAIs >

Pigauii kon

Puc. 8. Komminsiist 30ipku y piHUAN KO

4. Tlicnsa uporo pimHmii kojx BUKOHYeThcs y kKoHTekcti CLR (Common Language Runtime)
pa3oM 3 yciMa IHIIUMH MPOTpaMaMy YU TIPOLiecaMu, SK 1€ HaBeJeHO Ha puc. 9 abo TpaHCIIo-

€ThCs 3a qorioMororo yTuiitu NGen.exe y BUKOHyBaHUN KO JJIs ITLOBOTO TIPoLiecopa.

CepenoBuliie BAKOHAHHS OTIEPAIIHOI CHCTEMU

CLR-cepenoBumie .NET

Piguauii kon

jmm——————————— -

e —

~o _-

Puc. 9. Bukonanns pignoro koay B CLR.



18

MogBa nporpamyBanns C#

IIpuxaan nepioi KOHCOJbLHOI MPOrpamMu

using System;

class Program

{

static void Main ()

{
Console.WritelLine ("Hello, world");
Console.ReadKey () ;

Tunu nannx mosu C#

Iepapxist ocHoBHUX cucTteMHux TumiB CTS HaBegeHa Ha puc. 10.

HistounciioBi TN

Tabmuus 1. XapakTepuCTHKH IJTOYNCIOBUX TUITIB MOBHU C#

Tun Jiana3on Po3mip

sbyte | =128 .. 127 8-pospsame 1Lijie UMcJiO 31 3HaAKOM

byte 0 .. 255 8-po3psane 1ijie umMcyio 6e3 3HaKy

char |Bim U+0000 mo U+ffff l16-po3panHum cuMmpoJ HiKOOY

short | -32 768 .. 32 767 l6-po3psanHe nije YMCJIO 31
3HAKOM

ushor [0 .. 65 535 l6-pospanHe uije  uymcjgo ©6es

t 3HaKy

int -2 147 483 648 .. | 32-pospanHe 1ijse YYCJIO 31

2 147 483 647 3HAKOM

uint 0 .. 4 294 967 295 32-po3psanHe uije  uucjgo 6es
3HaAKY

long |[-2° .. 2% —1 64-po3panHe ije YMCJIO 31
3HaKOM

ulong |0 .. 2°% — 1 64-pospanHe Uijie  Uymcyo  6es
3HaKYy




Object Boolean
Uintlé
Byte
Type UInt32
Char
String UInt6d
——
ValueType —
THoxymm -
— Array I BT — Void
Jo6oit Tun, \kﬂueTypee
yHacnenoBaHHbIA abo riepe
——  Exception ot ValueType, nikavmabo [ DateTime
fBnsercn
CTPYKTYpO#A Unn CIpYyKTY-
nepeYUCNEHNEM, pamu. ||
Delegate a He KNaccoMm. Guid
F— TimeSpan
MulticastDelegate
Single
SByte
[
[lepeniku Ta CTpyKTypHu

Puc. 10. Iepapxist cucTeMHUX THUIIIB

Onuc 3MiHHUX, 3YUTYBAHHS TA IEPETBOPEHHS TUHUX

IMpukaaa 3YNTYBaHHS JAHUX 3 KOHCOJIi TA NePeTBOPEHHS THIIIB:

Console.Write ("Input first number; a = ")
int a = Convert.ToInt32 (Console.ReadLine (
Console.Write ("Input second number; b = "
int b = int.Parse(Console.ReadLine())
int ¢ = a + b;

Console.WriteLine ("{0} + {1} = {2}", a, b, c);

4

));
)

IIpukaaa neperBopeHHsi TUIIB Ta (JOpMaTyBaHHS BBOAY-BUBOIY

static void Main(string[] args)

{

int x = 511;
byte v = (byte) x;

19
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sbyte z = (sbyte)y;

Console.WritelLine ("x = {0}, y={1}, z = {2}", x, vy, 2Z);
Console.Write ("Input a: ");

int a = Convert.ToInt32 (Console.ReadLine())
Console.Write ("Input b: ");

int b = Convert.ToInt32 (Console.ReadLine()):;

Console.Write ("{0} divided into {1} is {2}\"", a, b, a/b);
Console.ReadKey () ;

Po6oTa 3 BeIMKUMH YHCJIaAMH

Y mpocropi iMeH System.Numerics BH3HA4Y€Ha CTpyKTypa BiglInteger , ska
npu3HaveHa Jyisi 0OpoOKHU BEIUKHUX LUIMX 4yucels. s Toro, mod oTpuMaTu JOCTYM A0 MPOCTOPY
iMeH System.Numerics, nOTpiOHO JOJaTH JO MPOEKTy TOCWIAHHS Ha  30IpKy

System.Numerics.dll.
[Ipuknan.
static void UseBigInteger ()

{

Console.WriteLine ("=> Use Biglnteger:");
BigInteger biggy =

BigInteger.Parse ("9999999999999999999999999999999999999999999999") ;
Console.WritelLine ("Value of biggy is {0}", biggy);
Console.Writeline ("Is biggy an even value?: {0}", biggy.IsEven);
Console.WriteLine ("Is biggy a power of two?: {0}", biggy.IsPowerOfTwo) ;
BigInteger reallyBig = biggy *

BigInteger.Parse ("888888888888888888888888868888888888888888888") ;

Console.WritelLine ("Value of reallyBig is {0}", reallyBig);

YMoBHI onepatopu

Omnepatop if

Ckopouena (opma:

if (Bupas)
orepaTop;

[ToBHa ¢opma:

if (Bupas)
onepaTop;
else

ornepaTop;

Ipuxnan 1.

if(x = 5); //noreHuirHa noMmuika, 060 X = 5 — NPUCBOEHHS



if(x == 5); //UpaBUJbHMUIA BapiaHT

Ipuxnang 2. 3HaiiTH MaKCUMaibHE 3 TPHOX YHCen X, Y, Z

int x, y , z, max;
if(x > vy)
if(x > z)
max = X;
else
max = z;
else
if(y>z) max = y;
else
max = z;

dynkuioHaabHuil if (TepHapHa onepanis)
CuHTakcuc:
yMOBa ? BuUpasl : Bupasz2
SIKII0 yMOBa iICTHHHA, TO PE3yJIbTATOM € 3HaYCHHS 1-ro BUpa3y, iHAKIIE — JIPYTroro BUpa3sy.

Mpukaaaun. O6uncIeHHS MOAYJIS Ta MAKCUMYMY
abs = x >= 0 ? x : —-x;

max = x >y ? X : Y,

Oneparop po3ray:;keHHs sSwitch

Omnepatop switch no3Bosie mporpamyBaTy BUOip 13 HaOopy anbrepHaTUB. CUHTAKCHUC:

switch (Bupas)

case KOHCTaHTal:
[IOCJILIOBHICTE OIIEpPaTOPlB
break;

case KOHCTaHTaZ:
[IOCJILIOBHICTEL OIIEpPaTOPlB

break;

default:

[IOCJILIOBHICTHL OIlepaToOpiB
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break;
}

KoxHiil anbTepHaTHBI BIAMOBITAE CBOS YHIKadbHA KOHCTaHTa. Bupas B omeparopi switch
Moke OyTH nutouucinoBoro tumy (char, byte, short i T..), TUMy Mepeniky abo THILy

string. Koa nms o6poOKHM KOXKHOT aTbTEPHATUBHU HOBUHEH 3A8EPULYBAMUCS BUKTIUKOM ONepamopa
break.

Ipuxnanx 1. Busixg iHpopmariii mpo mapHicThb 1udp.

Console.Write ("3amavte umbpy ")
char x = Convert.ToChar (Console.ReadLine()) ;
switch (x)
{
case '0': case '2': case '4': case '6': case '8':
//Ona KOXHOL aJibTepHATMBM CB1lM omneparTop case
Console.Write ("nmapHa umudbdpa");

break;

case '"l': case '3': case '5': case '7': case '9':
Console.Write ("HenaprHa umdpa");
break;

default:

//HectoBa’ 3KORMA OMERaToP. B/KOHYETHCS, SKID XOIHA AIBTEPHATVRA HE € BipHOO
Console.Write ("He e umuppown");
break;

}i

VY nonepenHboMy MPUKIIA TOCIITOBHICTh TUIOK case Jla€ 3MOTY pealli3yBaTH ' egexm
nposanosanusa’, Xxapaktepuuit s C++ uu Java.

Ipukaan 2. BukopuctanHs psAAKIB y onieparopl switch Ta BUKOpUCTaHHS omneparopa goto
(Y SIKOCTi MITOK BUKOPUCTOBYIOThCSI TUIKH case uu default).

Console.Write ("Input a string: ");
string str = Console.ReadLine();
switch(str.ToLower ())
{
case "ab":
Console.WritelLine("string in lower case = ab");
goto case "bc"; // goto default
case "bc":
Console.WritelLine("string ... = bc");
break;
default:
Console.WriteLine ("another string");
break;
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uxiaiyni onepaTropu

Huxa 3 giynasaukoMm for
for (iHiugiamizauisga; yMoBa; 1HKPEMEHT) OIIepaTop
Hpuxnaal. OGuucaeHHS CYMH JIOJaTHUX €JIEMEHTIB OJJTHOBUMIPHOTI'O MACHUBY.

float s = 0;
for(int i = 0; 1 < n; i++)
if(a[i] > 0) s = s + al[il;

Mpukaax 2. O6uncieHHs HAWMEHIIIOTO 3HaYeHHs PYHKIIITY = e~ 1sin 3x Ha BIJIPI3KY
0,001.

exp (abs (-5)) *sin (-6) ;

for (double x = -2; x <= 3; x += 0.001)

{

[-2;3] 3 kpokom ¢

double min

double t = Math.Exp (Math.Abs (2*x-1))*Math.Sin(3*x);
1if(t < min)
min = t;

}

Huxsm while (3 mepexymoBoro), do while (3 micasiymoBoro)

[{uki 3 neperyMOBOIO
while (Bupaz) omnepaTop

[{uK:1 3 TCITyMOBOO
do onepatop while (ymoBa)

Mpukaaa. OOYKMCIUTA  KITBKICTH  BII'€EMHUX  €JIEMEHTIB Ta JOOYTKY €JIEMEHTIB
OJTHOBHMIPHOT'O MAaCHBY i3 N eJIEMEHTIB, IKi MOTPAIUIAIOTh Y IpoMixkok [b;C].

float P = 1;//moByTok

int k = 0;//xiapkicTh
int i = 0;
do{

if(ali] < 0)
k++;
if(b <= af[i] && ali] <= c¢)
P*=a[i];
i++;

} while (i<=n-1);



Ilepeaiku
class MyProgram
{
enum direction : byte
{
north = 2, south, east, west
}
static void Main(string[] args)
{
direction x = direction.east;
direction y = (direction)3;

Console.WriteLine ("x={0}, byte equivalent={1},\ny={2}",x,
}

Crpykrypn
class MyProgram
{
enum direction : byte
{
north = 2, south, east, west
}
struct route
{
public direction direct;
public double distance;
public override string ToString()

(byte)x, y);

{return string.Format (" ({0}; {1})", direct, distance);}

}
static void Main(string[] args)

{

route a;
a.direct = direction.north; a.distance = 30.5;
route b = a;

b.distance = 20;
Console.WritelLine(a + "\n" + b);

O0J1acTh BUIMMOCTI
Hpuxaan 1.

public static void Main ()
{
int 1 = 0;
{
char 1 = 'a'; // CS0136, hides int 1
}

i++;

24
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Ipuxaan 2.

static void Main(string[] args)

{

int i;

string text;

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

text = "Line " + Convert.ToString (i) ;
Console.WriteLine ("{0}", text);
}
Console.WriteLine ("Last text output in loop: {0}", text); // HNoMmumnka
}
MacuBu
MacuB — ye ikcosanuii 3a po3mipom HAOGIp OOHOMUNHUX eleMeHmi8, 00CmYn IO SKUX

MOXJIMBUMN 3a JOTIOMOTOIO0 LIMEeHI MACUBY Ta YUCTOBUX IHOEKCIE.

OnHOBUMIPHI MaCHBH

EnemMeHTH OJHOBUMIDHMX MAacHUBIB I1HJEKCYIOTbCS 3a JOTMOMOIOK OJHOTO YHCJIOBOTO
HEB11’€MHOT0 1HJEKCY.

OrosionieHHsI OTHOBUMIPHUX MaCHUBIB!

Tun[] im’a MacuBy;

I[J'IH cmeopeHH:A Macuey BUKOPUCTOBYETHCA OIICPpATOP new

MacmMB = New TUIl[po3Mip];

Ininianizanisa macuBy

Tun[] im’a macumBy = {3Haul, 3Hau2Z, .., 3HaulN}

BnactuBicte Length moka3ye KiJIbKICTh €JIE€MEHTIB MacuBy. JlOMyCTUMHMH 3HAYCHHSIMH
1HJICKCIB €JIEMEHTIB MacuBy € 1 yucna Big 0 1o Length - 1.

Kuanac System.Array

Knac System.Array € 6a3oBuM kiacoMm misi ycix macuBiB CLR. Bin magae 3acobu s
CTBOPEHHSI, 3MIHH, MIOIIYKY Ta COPTYBaHHSI MaCHUBIB.

B tabun. 2 HaBeneH1 AeAKl METOAM Kilacy Array.

Tabnuis 2. OCHOBHI METO/IU KJacy Array

MeTtoau

Onuc

Clear

Cmamuunuii Mmemoo, SKud poOWTH Alama3oH eleMeHTIB piBHUM O, false um
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null B 3aJ€XHOCTI BiJ TUITYy €IEMEHTIB.

Copy Cmamuunuti Memoo, SIKUM KOIIIOE Jiara30H €JIEMEHTIB 1-To MacuBY, TOYMHAIOYH
13 3aJITaHOTO 1HJICKCY, 1 3aIUCY€E iX B 2-H MacHUB, MOYMHAIOYH 13 33JIJAHOTO 1HJICKCY.

CopyTo Komitoe yci eneMeHTH TMOTOYHOTO OJHOBUMIPHMM MAacHUBY Yy 3aJlaHHM
OJIHOBUMIPHUN MacCHUB, MOYMHAIOYH 13 3a/IaHOTO 1HJEKCY.

IndexOf Cmamuunuii memoo, SIKUA BHUKOHYE TMONIYK y 3aJaHOMy MacHBl MEpIIOro
BXOJKEHHS 33/IaHOTO €JICMEHTA.

Rank BnactuBicTs, sika noBepTae iHPOpMaIIIO NPO KIIBKICTh BUMIPIB MAaCHBY.

Resize Cmamuunuti Memoo, SIKUI 3MIHIOE PO3MIpP 3a/IaHOT0 MAacHUBY Ha BKa3aHUN HOBHM
po3Mip

Reverse Cmamuunuti  mMemood, SKAKX 3MIHIOE TIOPSAJIOK E€JIEeMEHTIB 'y 3aJaHOMy
OJIHOBUMIPHOMY MacHB1 Ha OOEpHEHUH.

Sort Cmamuynuii Memoo, KUl BAKOPUCTOBYETHCS ISl COPTYBAHHSI MacUBY, 0a30BUI
THII €JIEMEHTIB SIKOTO 3a0e3Meuye nATpUMKy iHTepdeiicy IComparer

Ipukaan 1. JlemoHcTpallis METOAIB KJlacy Array

var a = new[] { 2, 6, 1, 3, 15, 2 };

Console.WriteLine("a: {0}", string.Join("; ", a));

Array.Clear(a, 1, 3);

int[] b = new int[a.Length];

Console.WriteLine ("b: {0}", string.Join("; ", b));
Array.Resize(ref b, b.Length + 3);

Console.WritelLine("a: {0}", string.Join("; ", a));

a.CopyTo(b, 2);

Console.WritelLine ("b: {0}", string.Join("; ", b))
Console.WriteLine ("Index of 15 in a: {0}", Array.IndexOf(a, 15));

IMpukaaax 2. 3aMOBHUTH MAacHUB 33JaHOTO PO3MIPY BHUIAIKOBUMH YHCIAMHU 3 TPOMIKKY
[0, 100). BuecTr moyaTKOBHiA Ta BIICOPTOBAHHMI MacCHBH. 3HAWTH HAHOIIBINNN CIIEMEHT MacUBY
Ta cepenHe apupMeTUIHE CICMEHTIB MaCHUBY.

static void Main(string[] args)

{

Console.Write ("Input array size ");

int arraySize = Convert.ToInt32 (Console.ReadLine());
int[] a = new intlarraySize];

Random rnd = new Random{() ;

Console.WriteLine ("Initial array:");

for (int i = 0; i < a.Length; i++)
Console.Write("{0} ", al[i] = rnd.Next (100));




}

Array.Sort(a);
Console.WriteLine ("\nSorted array:");
foreach (int x in a)

Console.Write(x +

w

") ;

Console.WriteLine ("\nMax item: {0}\n Mean value:

{2}", a.Max(), a.Average());
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IMpukaan 3. BuBecTn e€JIeMEHTH YHCIOBOTO OJHOBUMIPHOTO MACHBY, SIK1 MOTPAIUISIIOTh Yy 3a-
JAHUH Alana3oH 1 MaloTh HaWOLIBITY cymy mudp.

using System;

using System.Collections.Generic;

using System.ComponentModel;

using System.Data;
using System.Drawing;
using System.Windows.Forms;

namespace WindowsFormsApplication8

{

public partial class Forml

{
public Forml ()

{

Form

InitializeComponent () ;

private void addButton Click(object sender, EventArgs e)

{

int number;

if (int.TryParse (valueTextBox.Text,

out number))

arrayListBox.Items.Add (valueTextBox.Text) ;

private void UpperNumericUpDown ValueChanged (object sender, EventArgs e)

{

if (lowerNumericUpDown.Value > upperNumericUpDown.Value)
lowerNumericUpDown.Value = upperNumericUpDown.Value;

int SumOfDigits (int n)

{

int s = 0;

while (n > 0)

{

s += (n%10);
n =n/10;

}

return s;

private void runButton Click (object

{

sender, EventArgs e)
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int[] array = new int[arrayListBox.Items.Count];
int maxSum = int.MinValue;
List<int> numbers = new List<int>{();

for (int 1 = 0; i < array.Length; i++)
{
array[i] = int.Parse(arraylListBox.Items[1].ToString());

if (array[i] >= lowerNumericUpDown.Value && array[i] <=
upperNumericUpDown . Value)
{
int curSum = SumOfDigits(arrayl[i]):
if (maxSum == curSum)
numbers.Add (array[i]);
if (curSum > maxSum)
{
maxsSum = cursSum;
numbers.Clear () ;
numbers.Add (array[i]) ;

}
}

MessageBox.Show ("Result: " + string.Join("; ", numbers));

}

Burnsin BikHa mporpamu HaBeneHo Ha puc. 11

i ™
g~ Maximum Sum of Digi e

Value 100

Lower |1

Upper HO00

Puc. 11. Burasg hopmu



abo

IIpucBo€HHSI MacHBIB

int[] a = {10, 5, 8};
int[] b = a;
b[0] = 1;

foreach (int x in a)
Console.Write("{0} ", x):

bararoBumipHi MacuBH

Onuc

double[,] hillHeight = new double[3,4];
double[,] hillHeight {{1, 2, 3, 4%}y, {2, 3, 4, 5},

Joctyn 10 e1eMeHTIiB
hillHeight[2,1]
Ipuxaan.
int [,] a = new int[2,31{{11,2,3},{4444,555,6}};

for (int i 0; 1 < a.GetLength(0); i++)
{

for (int 7 = 0; j < a.GetLength(l); j++)
Console.Write ("{0,-10}", ali, 3J1]):
Console.WritelLine () ;
}
int min = a.Min();// noMmnka
int min = a[0, 0];
foreach (int x in a)
if (x < min)
min = x;

KoniroBanust MacusBiB

int[l] ={ { 4/
( (

a e 4L, 6, 21 )
int[,] b = (

3, 5
int[,])a.Clone();

int[,] b = new int[2,3];
Array.Copy(a, b, a.Length);

CnoposkHeHHsI (0YNCTKA)

int[,] a = {
Array.Clear(a
for (int i =

{

{4, 3, 5}, {1, 6, 21} };
, 0, a.length);
0; 1 < 2; i++)

for (int j = 0; Jj < 3; Jj++)
Console.Write(a[i, 3] + " ");
Console.WritelLine() ;

{3,

4,

S,

6}1};

29
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}

Ipuxnag. Buaiiutu KoIb0poM eIeMeHTH TaOHIl, K1 OLIbII 32 CyMy YCiX 1HIINX €JI€MEHTIB
CBOT'O CTOBITYMKA Ta OLJIbIII 32 CyMY yCIX 1HIIMX €JIEMEHTIB CBOTO PAIKA.

Cryninuacti (HeBUpPiBHSIHI) MACUBH

int[][] jaggedArray = new int[3][];
jaggedArray[0] = new int[3];
jaggedArray[l] = new int[5];
JjaggedArray[2] new int[2];
foreach(int[] x in jaggedArray)
foreach (int y in)
// wonm
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DyHKIII Ta IpouexypHu

®yHkii Ta npoueaypu B C# € pi3HOBUAAMH METOJIIB 1 3aBXIM OMUCYIOThCA y Kiacax. Omnuc
byukiii B C# nmounmHaeTbesl 13 BKa3iBKU muny pesyibmamy, SKAA ToBepTae (PyHKIIIS, MIiCIs YOTro
nne im’sa ¢pynxyii Ta onuc i napamempia.

Axmo QyHKIIS He nogepmae 'y BUKIMKAIOYY TMporpamy Hisgke 3HadeHHS (ToOTo, €
IPOLEAYPOIO), TO AJIs TUILY PE3yIbTaTy BUKOPUCTOBYETHCS KIIFOUOBE CIIOBO vO1d.

JlJis TIOBEpHEHHS y BHKJIMKAIOYY IIPOrpaMy pPe3ysIbTaTy BHKIHMKY (DYHKII BUKOPUCTOBYETHCS
orepaTop return, MiCHs SIKOTO BKa3yeThCs 3HaUEHHS (YHKINT. Y Tporeaypax onepaTop return
BUKOPHUCTOBYETHCS ISl 3aBEPIICHHS POOOTH Tporeaypu. Y (QYHKIUAX KOJCHA 2ilKa KOOy Mae
0008 ’53K0680 NOBEpMAaAmMu 3HAYEHHSL.

static double GetVal (double checkVval)
{
if (checkVal < 5)
return 4.7; // noMmika

}

Hpuxnan. OyHKINA IJ15 3HAXOKEHHS CYMH JI0JJaTHUX €JIEMEHTIB YUCJIOBOTO MACUBY':
static double SumOfPositive (double[] a)
{

double s = 0;

foreach (double x in a)

if (x > 0)
s += X;

return s;
}
static void Main(string[] args)
{

double[] a = {-1, 2, 5, -2, 3};

Console.WriteLine (SumOfPositive(a));

}

Ilepenaua mapamerpis

3HaAuYEHHsI, SIKE MEPENAETbCS METOLY MPU MOr0 BHUKIMKY, Ha3UBAETHCA aAp2YyMEHMOM METOLY
abo gaxkmuunum napamempom. 3MiHHA, sIKA Yepe3 SIKY MEPENaeThCs apryMEHT, Ha3UBAEThC op-
manouum napamempom. CHHTaKCHC ONUCY apaMeTpiB TaKUil CaMUid, K 1y 3MIHHHX.

[lo 3amoBuyBanHio, y C# mnapamerpu y OQyHKUII NEpenarOTbC nO 3HAYEHHI0, TOOTO
BUKJIMKalOua (PYHKIISI OTPUMYE Konito apeymenmy 1 3MiHA 3Ha4eHb (POpMaNIbHUX MapaMmeTpiB y
npolieci BUKOHaHHS (YyHKIIII HE MPU3BOUTH O 3MIHU 3HAUYEHb (PAKTUYHUX MMApaMETPIB.

Hpuxaan 1.

static void Foo(int a)

{

at+;

}
static void Main(string[] args)

{
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int a = 10;
Foo(a);
Console.Writeline (a):;

}
Hpuxaan 2.

static int[] b = {100, 100};
static void Incr(int[] a)
{
for (int i = 0; i1 < a.Length; i++)

{

alil++;
}
a = b;
}
static void Main(string[] args)

{
int[] a = { 3/ 6/ 1}

Console.WriteLine ("Before: " + string.Join("; ", a));
Incr(a);
Console.WritelLine ("After: " + string.Join("; ", a));

}

Skuio mepen mapameTpoM METOAY ijie KIo4YoBe clIoBO ref, To mapameTp nepenaeTbes 3a
nocunannsam. e o3Hadae, m1o0 yci 3MiHM 3HAYEHHS (POpMaIbHOTO MapameTpa 3yMOBIIIOIOTh 3MIHU
3HaUYEHHA (PAKTUYHOrO MapaMerpa. SKIIo METoJ MICTUTh NapameTpu, SKI MNepeNarThes 3a
MOCUJIAaHHSIM, TO TPH BUKIWKY IOTO METOMY TMepei BiANOBIAHUMHU (DAKTUUYHHUMHU MapameTpaMu
0008 ’513k060 nompioHo éxazysamu Moaudikarop ref.

Ipuxaan 3.
static int[] b = {100, 100};
static void Set(ref int[] a)
{
a = b;
}
static void Main(string[] args)

{
int[] a = { 3, 6, 1 };

Console.WritelLine ("Before: " + string.Join("; ", a)):;
Set (ref a);
Console.WritelLine ("After: " + string.Join("; ", a));

}
Sxmo mepen mapaMeTpoM METOy He KIIF0UOBE CIIOBO out, TO MapamMeTp TaKOX MEPeNacThCs 3d
nocunanwHsam. BiIMIHHICTD BijJ MapaMeTpiB, ONMHUCAHUX 3a JOMOMOIrow ref, mojsrae y Tomy, 10
nepesavya y MeTo ] HEelHilial130BaHuX MapaMeTpiB MOXKIIMBA, SKILIO BOHU OMKCAHI 3 BAKOPUCTAHHSAM
Moaudikaropa out, 1 3a00poHEHA, SIKIIO Mepe]l mapameTpoMm cToiTh ref. Skio mMeTom MICTUTh
napameTpH, Ki IePeIaroThCs 3a MOCUIAHHSIM, TO MPU BUKJIMKY IIHOTO METOJTY Iepe] BiMOBITHUMU
(bakTHYHUMU TMapaMeTpamMu 0008 ‘a3k060 nompiono exasysamu mopudikarop ref. Kpim Toro,
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napaMeTrpaM, OINHMCAaHWM 13 BUKOPHUCTAaHHSM out, OOOB’S3KOBO Mae€ OYyTH TPHUCBOEHE SKECh
3HAYCHHSA y TUTI METOy. Y BUMANKy ref Take MPUCBOIOBAHHS HE € 000B’I3KOBUM.

Ipuxnag 4. Hanucatn QyHKUio Uis 3HAXOHKEHHA HAMOLIBIIOro eneMeHTa MaTpulll Ta
BU3HAYEHHS Oro KoOpaAuHAT (HOMEpiB psijiKa Ta CTOBIIIIA).

static double MaxValue (double[,] a, out int maxRow, out int maxCol)
{
maxRow = maxCol = 0;
for (int i = 0; i1 < a.GetLength(0); i++)
for (int j = 0; J < a.GetLength(1l); J++ )
if (ali, Jj] > al[maxRow, maxCol])
{
maxRow = 1i;
maxCol I

}

return a[maxRow, maxCol];

}
static void Main(string[] args)
{
doublel,] a={ {1, 5, 21}, { 6, 4, 5} };
int maxRow, maxCol;
double max = MaxValue (a, out maxRow, out maxCol);
Console.WriteLine ("max={0}, maxRow={1}, maxCol={2}", max, maxRow, maxCol);

}

Macusu napamerpis

Macusu napamempis Nar0Th 3MOTY BUKJIMKATH (PYHKIIO 13 PI3HOIO KIJTBKICTIO MapaMeTpiB 1
BHU3HAYAIOTHCS 32 JOIMIOMOTOI0 KJIIFOYOBOTO CJIOBa params. SIKIIo MacuB MapaMeTpiB MPUCYTHIN Y
onuci PyHKIT, TO BIH Ma€ Oymu OCIMAHHIM Y CRUCKY napamempia.

Hpukaan 5. [Tpouenypa 1uist BUBOAY HAa KOHCOJIb 3MIHHOI KIIBKOCT1 apTyMEHTIB

static void Write (params string[] values) {
foreach (string str in values)
Console.Write(str);
}
static void Main(string[] args)
{
Write("first", "second", "third");
}
static void Write (params object[] values) {
foreach (object x in wvalues)
Console.Write (%) ;
}
static void Main(string[] args) {
Write("x=", 2, " y=", 4.5);
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Ilepe3aBanTaxenHss QyHKILii

Mo>kHa onucyBaTH Kijibka (YHKIIIH, K1 MalOTh OJTHAKOB1 iIMEHA, SIKIIO MPU IbOMY BOHH
MarOTh Pi3HI cCUTHaTypH (IM’s Ta mapamMeTpu GYHKIII1, aje He THI 1i pe3yIbTaTy).
static int MaxValue (int[] intArray)
{
int maxVal = intArray[0];
for (int i 1; i < intArray.Length; i++)

{

if (intArrayl[i] > maxVal)
maxVal = intArray[i];
}

return maxVal;

static double MaxValue (double[] doubleArray)
{

double maxVal = doubleArray[0];

for (int i = 1; i < doubleArray.Length; i++)
{

if (doubleArray[i] > maxVal)
maxVal = doubleArray[i];

}

return maxVal;

}

Takox, moumnaroum 3 C# 4.0, MOXHA BHKOPHUCTOBYBATH 3HAYEHHS NaApamempis 3da
samosuysannsam. Ilpu onuci mapameTpa METOAY MOXKHA MIics 3HAKy "=" BKa3aTu 3HAUYCHHS, SKE
Oyne mpuiimMatu 1l mapameTp, SKIIO HOro 3HAYeHHS SBHO HE BKA3aHO MPHU BUKIUKY METONY.
[TapameTpu, siki MarOTh 3HAYEHHS 3a 3aMOBUYBAaHHSM, MAalOTh OYTH pO3mMaulo8aui y KiHYi CHUCK)
napamempis.

[Tpukian.

static int Incr (int value, int delta = 1)

{

return value + delta;

static void Main(string[] args)

{
Console.WriteLine ("Incr (3, 5): {0}", Incr(3, 5));
Console.WriteLine ("Incr(3): {0}", Incr(3)):

Pob6oTa 3 psiakamu

Kmac System.String NIATPUMYE KOHIICTINIO CHUMBOJBHOTO psIKA Ta HANa€ 3HAYHY
KUIBKICTh METO/IIB Ta BJIACTUBOCTEH A1si KoMpOpTHOI poboTHu i3 psakamu. B C# xirodoBe CI0BO
string € cuHOHIMOM a0 System.String. 3miHHI THmy String SBISIOTH COOOIO
TIOCJTIIOBHICTD, SIKA CKJIAJAETHCS 3 HyJs a0 Oinbinoi KimbkocTi cumBoiiB Unicode. Tun String
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HAJICKUTh 10 TUMIB Mocuianb. [Ipote onmeparopu piBHOCTI (== Ta !=) BU3HaAu4eHI A1 00 €KTIB
TUILYy String, a He IS IIOCUIAHb.

Hpuxaan 1.

string a = "hello";

string b = "h";

b += "ello"; // Append to contents of 'b'
Console.WritelLine (a == b);
Console.WritelLine ( (object)a == (object)b);

Panku y C# € mesminHumu: BMICT 00 €KTa-pAIKA HEMONCIUBO 3MIHUMU NICAS CMBOPEHHS.
00’ekTa, X04a Yy 3B’S3KYy 13 OCOOJIMBICTIO CHHTAaKCHCYy 4YacTO BHUHMKA€E 10311 TaKUX 3MiH.
Hamnpukinan, npu HanvcaHHI HACTYITHOTO KOAY KOMITUISTOP HACIPaB/ll CTBOPIOE HOBHIT 00’ €KT.

string b = "h";
b += "ello";

Omnepatop [] BUKOPUCTOBYETHCSA IJISi 3UMTYBAHHS OKPEMHMX CHMBOJIB pslKa. MOXIHBICTh
3MIHM OKPEMHX CUMBOJIB PsAKa BIICYTH:!

PsinxoBi miTepanu MaroTh THI String 1 MOXKYTh OyTH HamucaHi B IBOX (hopmax: B jJamnkax i3
BUKOpUCTaHHAM @. JliTepanu i3 TOYHHMX PSAKIB (IOCHIBHI JIITEpajiu) MOYMHAIOTHCS 13 3HAKY @ 1
MaloTh Ty TepeBary, 1o AJid HUX ESCaPe-MOCIiJOBHOCTI HE OINpPaIbOBYIOTHCSA. 3aBISKU I[bOMY
MO>KHA 3pYYHO 3alIMCYBaTH, HAPUKIIA[, IIUIAX A0 (haiiB:

@"c:\Docs\Source\a.txt" 3amictb "c:\\Docs\\Source\\a.txt".

VY kmaci System.String nepeadaueHo KiJbka KOHCTPYKTOPIB, K1, 30KpeMa, JI03BOJISIOThH
1HILIaJI30BYBaTU PSAJOK CHUMBOJIBHUM MacMBOM a00 3aJaHOI0 KUIBKICTIO KOMi Hamepen
BHU3HAYEHOTO CUMBOJY. Han psiaikamMu MOHa BUKOHYBATH OIEpallito KOHKaTeHAI:

string sl = new string('s', 5);

Var array:new[] {':l, ) l, 'S', lyl, 'ml, 'bl, 'O', 'll, ) l,
|l V’ VCV’ VOV’ VpV’ ViV’ VeV’ VSV}’.

string s2 = new string(array);

sl += s2;

Console.WritelLine (sl) ;

Jesiki meToqu kiacy System. String HaBeaeHi B Tab. 3.

Tabmuis 3. OcHOBHI MeTOIM KJacy String

Metoa Onuc

Length Bracmusicmo, ixa noBepTae OTOYHY JOBXKUHY PsJIKA.

Compare Cmamuyunuii Memoo, sSIKUA Aa€ 3MOTY TIOPIBHIOBATH PSAKH.

Contains [lepeBipka BXOIKEHHS MIAPSAIKA y MOTOYHUH PAIOK.

Equals Merton, SKui 103BOJISIE IEPEBIPUTH, YU MICTSATH JABA PAJIKU 1ICHTUYHI CUMBOJIBHI
JTaHl1

Format Cmamuunuti memoo njisi GopMaTyBaHHSI PSJIKIB.
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Insert Mertona, skuii TOBEpTa€ PAIOK, KU OTPUMYETHCS IICJSI BCTaBKU Yy BKazaHy
MTO3HUIIIIO IOTOYHOTO PSIJIKA 1HILIOTO PsIKA.

PadlLeft, Metoau, K1 JO3BOJISIOTH JOMOBHIOBATH PSAJIOK IO MOTPIOHOT JOBXKUHU, BHKO-

PadRight PUCTOBYIOUYH 3aIaHUM CUMBOJL.

Remove Meron, skuii Ja€ 3MOTY OTpPUMATH PSAOK, IO OTPUMYETHCS 3 TMOTOYHOTO
[UIIXOM BUOAJIEHHS 3a1aHO0] KUIBKOCTI CHUMBOJIIB ITOYMHAIOYH 13 3aaHOI ITO3UITI].

Replace Meron, skuii ma€ 3MOTY OTpPUMATH PSAOK, IO OTPUMYETHCS 3 TMOTOYHOTO
IUISIXOM 3aMIHM YCIX BXOJIKEHb 3aJIaHOTO MIAPSAKA HA THIINI pAJIOK.

Split Meron, sikuii po30HBaEe PAIOK HAa MACHUB MIJIPSIKIB, Kl BIJOKPEMIIIOIOTHCA Y
MOYAaTKOBOMY PSIIKY €JIEMEHTaMHU 33IaHOTO MACHBY PO3/ITIOBAYIB.

ToUpper, Meron, sikuil moBEepTa€ PSAOK, IO OTPUMYETHCS 13 TMOTOYHOI'O MEPETBOPEHHSIM

ToLower HOTO CHMBOJTIB JI0 BEPXHBOTO (HMHKHBOTO) PETICTPY.

Trim Meron, sKuii TIOBEpPTA€E PSAMOK, IO OTPUMYETHCS 13 BHAAICHHSM YCIX 3aJaHUX

CHUMBOJIIB 3 000X KIHI[IB TOTOYHOTO PsIKA.

BukopuctanHs MeTofiB Tab. 3 Ta KUIBKOX IHIIUX METOJIU MPOJEMOHCTPOBAHO y HACTYITHUX

MpUKIagax.

Iomyk ciiB, sIKi 3aKiHUYKOTHCH HA 3aJaHUH PAJAOK

class Program

{

static bool EndWithE (string str)

{

return str.EndsWith ("e");

}

static void Main(string[] args)

{

string[] strArray = { "one", "two", "three", "four", "five" };
string[] eArray = Array.FindAll (strArray, EndWithE);
foreach (var x in eArray)

Console.Writeline (X);

Po30uTtTs psiaka
string str = Console.ReadLine();
string[] words = str.Split (" ', ".', ‘',', ‘';', tov, o virv,oreny;,;
foreach (string word in words)

Console.WritelLine (word.Length > 0 ? word : "empty"):
Konkatenauis
Object[] objArray = { "one", 2, "three", "four", 5 };
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string[] strArray = { "one", "two", "three", "four", "five" };
string strl = String.Concat (objArray);
string str2 = String.Join("; ", strArray);

Console.WritelLine(strl + "\n" + str2);

IlepeBipka BXoKeHHS

string sl = "To Be or Not To Be";
string s2 = "Be";
bool b = sl.Contains(s2);
Console.WritelLine ("Is the string, s2, in the string, sl?: {0}", b);
if (b)
{
int ID1 = sl.IndexOf(s2);
int ID2 = sl.LastIndexOf (s2);
Console.WritelLine ("Index of the first occurence \"{0}\" in \"{1}\" is {2}", s2, sl,
ID1);
Console.WriteLine ("Index of the last occurence \"{O}\" in \"{1}\" is {2}",s2, sl,
ID2);
}

IHopiBHAHHSA pPAAKIB
Console.WritelLine (string.Compare ("S", "s")); // 1

Console.WriteLine (string.Compare ("S", "s", true)); // 0
Console.Writeline (string.Compare ("S", "s", StringComparison.Ordinal));//-32

Skmo BUHUKae moTpeda IHTEHCHMBHO 3MIHIOBATH BMICT PsiiKa, TO IS LBOTO JOIIIBHO
BUKOPUCTOBYBATH 00’ €KTH Kilacy StringBuilder i3 mpoctopy iMeH System. Text.

static void Main ()
{
System.Text.StringBuilder sb = new System.Text.StringBuilder();
// Create a string composed of numbers 0 - 9
for (int i = 0; 1 < 10; i++)
{
sb.Append (i.ToString () ),
}

System.Console.WriteLine(sb); // displays 0123456789

// Copy one character of the string (not possible with a String)
sb[0] = sb[9];

System.Console.WriteLine(sb); // displays 9123456789

Jlnst 06’ekTiB Kacy System. Text He nmepeadauyeHO BUKOPHUCTAHHS Orepallii KOHKaTeHallli.
Tomy mis qo0GaBIIeHHS 70 PAAKa MOTPIOHO 3aCTOCOBYBAaTH MeTOl Append. TakoX JTOCTYITHHUMH €
Meroau Insert, Remove Ta Replace, CHHTAaKCHUC Ta BUKOPUCTAHHS SKUX MOJIOHI [0
METO/IIB KJacy System. String 13 Ti€l0 caMOI0 HA3BOIO.

Po0oTa 3 1aToro Ta yacom

J1n1st 06poOKHM TaHKX TIPO ATy, 4ac Ta TPUBAIICTh BUKOPUCTOBYIOTHCS TUITU
System.DateTime ta System.TimeSpan.
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Ipuxaan 1. BuBeneHHs TpUBAIOCTI MPOLIECY COPTYBAHHS MaCUBY

double[] dArray = new double[l << 24];
Random rndObject = new Random() ;
for (int i = 0; 1 < dArray.Length; i++)
dArray[i] = rndObject.NextDouble()
DateTime startTime = DateTime.Now;
Console.WritelLine ("Start time: {0}", startTime.TimeOfDay)
Array.Sort (dArray) ;

DateTime finishTime = DateTime.Now;
Console.WritelLine ("Finish time: {0}", finishTime.TimeOfDay)
TimeSpan duration = finishTime.TimeOfDay - startTime.TimeOfDay;

Console.WritelLine ("Duration: {0}\nFull seconds:{1}", duration,
duration.Seconds) ;

Baacrusocti, pyHKuii Ta onepauii Hax 4acoM Ta JaTOI0

DateTime dl = DateTime.Parse("12:38:41 2015-12-20");
Console.WriteLine ("dl = {0}", dl);

DateTime d2 = DateTime.Parse("20/12/2015 12:38:41");
Console.WriteLine ("d2 = {0}", d2);
Console.WriteLine ("dl == d2? {0}l", dl == d2);
DateTime d3 = DateTime.Today;

Console.WriteLine ("d3 = {0}", d3);

Console.WriteLine ("dl == d3? {0}!", dl == d3);

DateTime dTime = DateTime.Now; // DateTime.Today
Console.WritelLine ("Now: " + dTime) ;

Console.WriteLine ("Date = " + dTime.ToShortDateString());
Console.WritelLine ("Time = " + dTime.ToShortTimeString())
Console.Write("Input a time interval in format [m.]uu:mu[:ccl[.mcl] ")

TimeSpan interval;
if (TimeSpan.TryParse (Console.ReadlLine (), out interval))
{
dTime += interval; //dTime = dTime.AddDays (25);

Console.WriteLine (@"After interval:

Date = {0}, Time = {1}

Day of week={2}, Day of year={3}, Hour={4}",

dTime.Date, dTime.TimeOfDay, dTime.DayOfiWeek, dTime.DayOfYear, dTime.Hour);

Jeaeraru

[To cyTi, Tumn denecama .NET — 11e Tum 6e3meuHOTO 00’ €KTY, SIKMM "TIOCHIIA€THCA" HA METOJ
abo0 CIHMCOK METO/IB, K1 MOKYTh OyTH BUKJIMKaHI Mi3HiIIe yepe3 e aenerat. Ha BinMiHy Bia BKa-
3iBHMKa Ha @QyHkuito C++, ngeneratu NET € kmacamu, mo MaroTh BOYAOBaHY MiATPUMKY
IPYHOBOrO BUKOHAHHS 1 aCHHXPOHHOTO BUKJIMKY METO/IIB.

Ipuxnaa. Busing Tabnuii 3Ha4eHpb oneparii

class Program

{
delegate double ProcessDelegate (double paraml, double param2) ;
static double Multiply (double paraml, double param?2)
{
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return paraml * param?2;

}

static double Divide (double paraml, double param?2)

{

return paraml / param?2;

}

static void Main(string[] args)

{

ProcessDelegate process;

Console.WritelLine ("Enter 2 numbers separated with a comma:") ;
string input = Console.ReadLine () ;
int commaPos = input.IndexOf(',"'");
double paraml = Convert.ToDouble (input.Substring (0, commaPos));
double param2 = Convert.ToDouble (input.Substring(commaPos + 1,
input.Length - commaPos - 1)) ;
Console. WriteLine ("Enter M to multiply or D to divide:") ;
input = Console.ReadLine();
if (input == "M")

process = new ProcessDelegate (Multiply);
else

process = Divide;

Console.Writeline ("Result: {0}", process(paraml, param?2));

PoGora 3 ¢aiisiamu Ta norokamu

Bgin-BuBin B nporpamax Ha C# BUKOHY€ETHCS 13 BUKOPUCTAHHAM nomokig. Kinacu st poboTu
3 (palI0BUMHU TIOTOKAMH 30CEPEIKEHHI Y TTpocTopl iMeH System. IO. OCHOBHI KJIacH MPOCTOPY
System. IO HaBeAcHI B TaO U1 4:

Ta6nus 4. OCHOBHI Kj1acu JJ1s1 0OpOOKHU MOTOKIB

Kaac Onuc

BinaryReader, 34nTyBaHHA Ta 3alUC E€JIEMEHTAPHUX TUMIB JaHUX (IJIOYUCIIOBI,

BinaryWiriter JIOTIYHi, PSJIKOBI 1 T.I1.) Y IBIKKOBOMY BHTJISIII.

BufferedStream TumMyacoBe CXOBHIIE IS TIOTOKY OaNTIB.

Directory Knac, sikuii Hagae cTaTUYHI METOIU Uil MAHIMYJIOBAaHHS CTPYKTYPOIO
KaTaJoriB.

File Krnac, skwii Hamae CTaTU4HI METOAW IS MaHIMYJIIOBaHHS HaObOpoOM
(aiisiB 1aHOT MaITMHHU.

FileStream Knac, sxuii 3a0e3neuye mnpsMuii gocTyn g0 (aitny paHux, sKi

00pOOJISIIOTHCS SIK MOTIK OAMTIB.
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MemoryStream Knac, sxuii 3a0e3neuye mnpsaMuid gocTyn A0 (aiiny maHux, sKi
30epiraroThes y maM’Ti MalluHu.

StreamWriter, Krnacu, siki mpu3HaueH1 AJid 3alucy Y 34MTYBaHHSI TEKCTOBUX JAHUX 13

StreamReader BUKOPHUCTAHHSM TOCJIJIOBHOTO JIOCTYITY JI0 BMICTY (haiiJiB.

StringWriter, Knacwu, siki aHanoriuHi 10 MONEpeaHiX, MPOoTe MPAlIolOTh 13 TEKCTOBUM

StringReader oydepom, a He daitiom.

3anuc JaHMX Yy MOTIK

s 3ammcy

TEKCTOBUX JAaHMUX BHUKOPHUCTOBYIOTHCSA KJIacM StreamWriliter Ta

StringWriter, OCHOBHI WieHH SKUX (OMHCaHI y aOCTpakTHOMY Kiaci TextWriter) HaBeaeHI
y Tabxa. 5. O0’exTu Knacy StreamWriter CTBOPIOIOTHCA 3a TOIOMOT'0I0 KOHCTPYKTOPIB, MEPIINIA
napaMeTp SKHUX € TOTOKOM, ab0o TOBHUM I1MeHeM (aitmy. Ilo 3amoBuyBaHHIO (aiin
nepe3anucyeTbcsi. MokHa BHUKOPUCTOBYBAaTH KOHCTPYKTOp, APYTHil JIOTIYHUM MapaMeTp SKOro
append piBHUU true mjid TOro, 00 OTPUMATH MOXJIMBICTH JOJABaTH JaHl y KiHeUb (aily.
MoxHa TakoXX BKa3yBaTH JOJATKOBHM IapaMeTp TNy Encoding, SKMH BKa3y€ Ha KOJOBY
CTOpPIHKY, SIKy Tpeba 3aCTOCOBYBATHU IPHU pOOOTI 13 haraom.

Tabnuns 5. OCHOBHI WleHH Kilacy TextWriter

Meton Onuc

Close 3BUIBHEHHS YCIX PECYPCIB Ta MOTOKY .

Flush 9qmuae yci Oydepu 1 3anucye yci OydepusoBaHi gaHl y noTik (Ha Hoclit) 0e3
HOTO 3aKPUTTS.

Write 3anuc 1aHux y MOTIK

WriteLine 3anuc JaHuX y MOTIK 13 100aBJICHHSIM CUMBOJIY HOBOTO psJiKa

Ipukaaa. 3anuc y MoTik.

Struct Entry

{

public string Name;
public string Job;
public decimal Salary;

}

static void Main(string[] args)

{

StreamWriter sw = null;

try
{
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Entry[] entryArray
{

"Ivanov", Job="Programmer", Salary= 5000},
new Entry{Name "Petrenko", Job = "Admin", Salary = 4000},
new Entry{Name ="Stepanenko",Job = "Manager", Salary=8000},
new Entry{Name = "Ivanov", Job = "Programmer", Salary=5000}

new Entry{Name

}:
string path = "data.txt";
sw = new StreamWriter (path); //sw=new StreamWriter (path, true);
//sw.WriteLine ("{0,15}{1,15}{2,10}", "Name", "Job", "Salary");
foreach (var x in entryArray)

sw.WriteLine (" {0}, {1},{2}", x.Name, x.Job, x.Salary);

}
catch (IOException e)

{

Console.WriteLine ("An IO exception has been thrown\n{0}", e);

}
finally

{
if(sw != null)
sw.Close () ;
}

3unTyBaHHA JaHUX i3 IOTOKY

Jlnsg  3uMTyBaHHS TEKCTOBMX JAaHMX BHUKOPHUCTOBYIOTbCA Kilacu StreamReader Ta
StringReader, OCHOBHI WICHH SKHX HaBeJCHI y TaOI. 6.

Ta6mui 6. OCHOBHI WieHHU Kilacy St reamReader

Metoa Onuc

EndOfStream BnactuBicts, sika nmoeprae True JIMIIE TO1, KOJU JOCITHYTO KiHIIS MOTOKY.

Peck [ToBepTae MOTOYHUI NOCTYNHHUI CHMBOJ, HE 3MIHIOIOUM MOJIOKEHHS 3YUTY-
BAJILHOT'O MPUCTPOIO.

Read 34nTye HACTYITHUIA CUMBOJI 13 IOTOKY

ReadBlock 3unTye BKazaHy MaKCUMAaJIbHY KUJIBKICTh CHMBOJIIB 13 TIOTOKY 1 3aITUCYE JIaHl Yy
Oydep

ReadLine 3unTye Ta MOBEpPTA€E PAMOK CHMBOJIB 13 3aJaHoro nmotoky. I[loBeprae null,

SKIIO IOCATHYTUM KiHElb MOTOKY.

ReadToEnd 34UTy€E Ta MOBEPTAE YC1 CHMBOJIU BiJl TOTOYHOI MO3UIIIT 10 KIiHIIS TIOTOKY.

Ipuxnan. 3unTtyBanHs JaHUX 13 (ailny

string path = "data.txt";
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using (StreamReader sr = new StreamReader (path))
{
string line=string.Format ("{0,15}{1,15}{2,10}", "Name","Job","Salary");
Console.Writeline (1line);
Console.Writeline (new string('-', line.length));
//string str = "";
//sw.Writeline (str.PadlLeft (40, '-'));
while ((line = sr.ReadLine()) != null)

{
string[] strArray = line.Split(',"');
Console.WriteLine ("{0,-15}{1,-15}{2,-10}", strArray);

}

ANBTEpHATUBOIO MOXKE OYTH HACTYMHMI CIIOCI0 BUKOPUCTAHHS LUKy while Ui 3UUTYBaHHS:

while (!sr.EndOfStream)

{
string[] strArray = sr.ReadLine().Split(',");
Console.WriteLine ("{0,-15}{1,-15}{2,-10}", strArray);

Kaac System.Ol.File

Krnac File Hamae 3acobu st KOMIIOBAaHHS, TIEPEMIIICHHS, MU(pyBaHHs, po3mudpyBaHHs Ta
BUJAJICHHS (ailiB, a TakoX I OTpUMaHHs 1H(opMauli npo ¢aiiau 1 3YUTyBaHHS Ta 3aMUCy
iH(dopmarti y HuX. Y ¢l METOIU bOTO KJIaCy — CTaTHYHI.

Tabmuusa 7. Jledxi wienu kiacy File

Metoz Onuc

AppendAllLines BinkpuBae ¢aiin, 101a€ y HbOro yci psAIKY KOJIEKIIIT Ta 3aKpuBae (ai.

AppendAllText BinkpuBae ¢aiin, 107a€ y HbOro BKazaHUI pSAIOK Ta 3aKkpuBae (aii.
CtBoproe uM Tmepe3anucye BKazaHuM (aii Ta TmoBepTae 00’ €KT

Create FileStream g B3aeMOIil i3 M (aitioMm.

Exists [lepeBipsie, uu icHy€e (aiii 13 3aJaHUM IMEHEM.

GetAttributes [ToBepTae arpubytu (aiiy.

Move [lepemimae aitn. Lleit meronq He MOXXHAa BHUKOPHCTOBYBATH JUIS
nepe3arurcy iICHyr4oro ¢airy.

ReadAllBytes BinkpuBae OinapHuil ¢aiin, 3unTye Horo BMICT y MacuB OailTiB Ta

3aKpuBae (aii.
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ReadAllText Bl%KpHBae TEKCTOBHUH (paiisi, 3UuTye HOTO BMICT y PSAAOK Ta 3aKpUBAE
dbaiin
ReadAllLines BinkpuBae TekcToBmid (aiin, 34MTye WOTO BMICT y MacuB DSIKIB Ta

3aKkpuBae ¢am.

SetAttributes 3anae atpubyTH Qaitny.

WriteAllLines CTBOpIO€E HOBUH (aiiy, 3aMucye y HbOTO KOJEKIII0 PAIKIB Ta 3aKpUBa€e
daiin.

WriteAllText CtBOpIO€ HOBUH (haiiy, 3aIIMCY€E Y HBOT'O PSIIOK Ta 3aKpUBaE (aiii.

Ipuknaa. 3MiHa TaHUX

string dataFile = "data.txt";
string tempFile = " temp.txt";
if (File.Exists (dataFile))
{
using (StreamReader sr = new StreamReader (dataFile))

{

string contents = sr.ReadToEnd() ;
contents = contents.Replace ("Programmer", "Coder");
StreamWriter sw = new StreamWriter (tempFile);

sw.WritelLine (contents) ;
sw.Close () ;

}

File.Delete (dataFile) ;

File.Move (tempFile, dataFile);
}

daitim NIpAMOro 10CTymy

Jns  pobotu 13 (aillaMd  NPSAMOTO  JOCTYIy BUKOPUCTOBYIOTBCS O0’€KTH  KJacy
System.IO.FileStream.

Ipuxaan.
byte[] buffer = new byte[300];
char[] charData = new char[300];
string dataFile = @"..\..\Program.cs";
try
{
FileStream fs = new FileStream(dataFile, FileMode.Open);

fs.Seek (100, SeekOrigin.Begin);
fs.Read (buffer, 0, buffer.Length);
// fs.Write(buffer, 0, buffer.Length);
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fs.Close();

}
catch (IOException e)

{

Console.WriteLine ("An IOException has been thrown\n{0}", e);
Console.ReadKey () ;

}
Decoder d = Encoding.UTF8.GetDecoder () ;

d.GetChars (buffer, 0, buffer.Length, charData, 0);

Console.WriteLine (charData);
// Encoder e = Encoding.UTF8.GetEncoder () ;
// e.GetBytes (charData, 0, charData.Length, buffer, 0, true);

Koaexuii

Konexyis — ue Hablp o0’ekTiB. Y mpocTopi iMeH System.Collections ansg poboTu 3
KOJIEKITISIMM BU3Ha4eH1 iHTepdeiicn ITEnumerable, ICollection, IList, IDictionary.
InTepdeiic IEnumerable Hagae MOXKIUBICTD ITE€pallii 110 eleMeHTaM KoJiekiii. [TinTpumka

1boro iHTEpdency nepeadavae peanizaiio METOLY

IEnumerator GetEnumerator ()

IIpukaaa. Busij exeMeHTIB KOJEKLII HA KOHCOJb!

static void PrintCollection (IEnumerable collection)

{

foreach (var item in collection)

{

Console.WritelLine (item) ;

}
}

InTepdeiic ICollection
[aTepdeiic ICollection € 6a30BUM A pO3pOOHUKIB HEY3araIbHEHUX KOJEKIlid. Onuc:

public interface ICollection: IEnumerable.

Metoau Ta BIaCTUBOCTI, ONKCaH1 B iHTepdeiici, HaBeAeH] y Tabaui 8.


ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/ac51e49b-d813-976a-7aa4-10b7ec9a703e.htm
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Tabmums 8. Metoau ta BiactuBocTi iHTepdeiicy ICollection

MeTtoa Onuc

IEnumerator [ToBeprae iTepatop KOJIEKIIii.

GetEnumerator ()

void CopyTo(Array array, int|Komitoe BMICT KOJCKIi y MacuB array, MOYHMHAIOYH 3
1ndex) €JIEMEHTA 13 BKA3aHUM 1HJIEKCOM.

BaacruBocti Onuc

int Count

KinpKicTh €1eMEHTIB KOJIEKIIT

bool IsSynchronized

true, AKMIO JOCTYN JO KOJEKIIi € CHHXPOHI30BaHUM
(MOTOKOOE3MEYHUM).

object SyncRoot

[ToBepTae 00’€KT, KM MOXE BUKOPUCTOBYBATHCS IS
CUHXPOHI3aIlil JOCTYyNmy A0 KOJEKIi (3 BHUKOPHUCTAHHSIM
lock)

Intepdeiic IList

IList
1HJIEKCOM:
public interface IList

— KOJICKIIIS JUIS CIUCKY €JIEMEHTIB, /IO €JIEMEHTIB SIKOrO MOJKHA 3BEpTaTHCS 3a

ICollection, IEnumerable;

HoBi MeToau Ta BIaCTUBOCTI, BU3HAUECHI Y IIbOMY 1HTep(deiici, HaBeeH1 y Ta0bauIll 9.

Tabmug 9. MeTonu Ta BIacTUBOCTI iHTepdeticy IList

Metoa

Onuc

int Add(object value)

Jlonae B KOJEKIIIO HOBHH €JIEMEHT Ta IOBEPTA€E 1HICKC,
KM BKa3ye MO3HUIII0, B IKY OYB JOJJaHUI €JIEMEHT.

void Clear ()

Bunanse yci eneMeHTH KOJEKIIii.

bool
value)

Contains (object

[loBepTae true, SKIIO KOJEKLIS MICTUTh €JIEMEHT

value.

int IndexOf (object value)

IToBeprae iHACKC MEPIIOro BXOKEHHS eleMeHTa abo —1,
SKIIO €JIEMEHT BIJICYTHIN Y KOJIEKITIi

void Insert (int index,

object value)

Bceranse 3amanuii 00°€KT y 3aJaHy 1HACKCOM TMO3UIIIIO0
konekmli. EnemenTn, sxi Maau 1HIEKCH HE MEHII 3a
index, 3CyBalOThCs BIIEPEL.



ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/6e066e15-4ccc-dfce-98e6-cd1215e926bd.htm
ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/ed425922-7a7b-5232-1fbc-5e4ac9680de6.htm
ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/2b02e8cd-686e-400e-9fdf-90e9629dcc1e.htm
ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/ac51e49b-d813-976a-7aa4-10b7ec9a703e.htm
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void Remove (object value)

BI/II[aJ'IHE IIepme BXOIKCHHA BKA3aHOT'O 00’€exTa.

void RemoveAt (int index)

Bunanse 13 konekiiii 00’€kT, po3TalioBaHUM 32 BKa3aHUM
1HIEKCOM.

BaacruBocrti

Onuc

bool IsFixedSize

[ToBepTae true, AKIIO KOJEKIis Ma€ (PiKCOBaHUN PO3MIp.

bool IsReadOnly

[ToBeprae  true, KO  KOJEKUIIO HE  MOXHA
MOAU(IKYBATH.

int Count

KinpKicTh e71eMeHTIB KOJIEKIIIT.

object Item[int index]

[HaexcaTop /uist TOCTYIY 10 €1€MEHTIB KOJIEKIIii.

Intepdeiic IDictionary

IDictionary — KoJekmis mnap "kmou-smayenHa', y SKIA MOXIMBHH JOCTYyH J0
€JIEMEHTIB TI0 YHIKalbHOM) 3HAYEHHIO KItoYa!

public interface IDictionary : ICollection, IEnumerable.
Meroau Ta BIacTUBOCTI, OMKCaH1 B I[bOMY iHTep(elici, HaBeneHi B Ta0:. 10.

Ta6nuus 10. Metonu Ta BractTuBOCTI iHTepdeiicy IDictionary

Metoa

Onuc

void Add (object kevy,
object value)

JloJiae B KOJIEKIIIIO HOBY Mapy KJIIOU-3HAYEHHS.

void Clear ()

CropoHI0 KOJICKIIIIO.

bool Contains (ocbject key)

[loBepTae true, SKIIO KOJEKIS MICTUTh €JIEMEHT 3
KIIIOYEM key.

void Remove (ocbject key)

Bunansge exeMenT Kosekii 3a 3aJaHUM KIIFOYEM .

BaacruBocTti

Onuc

bool IsFixedSize

[ToBepTrae t rue, sAKIIO KOJEKIlisA Mae pikcoBaHUN PO3MIp.

bool IsReadOnly

[loBeprae  true, KO KOJEKIIIO HE  MOXHa
MoU(DiKyBaTH.

int Count

KinpKiCTh €1€MEHTIB KOJIEKII].



ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/2b02e8cd-686e-400e-9fdf-90e9629dcc1e.htm
ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/ac51e49b-d813-976a-7aa4-10b7ec9a703e.htm
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ICollection Keys

[ToBepTae KOJICKIIIIO KITIOYIB.

ICollection Values

HOBepTa€ KOHGKHiIO 3HAa4YCHBb.

object this[object key]
KJIIOY.

[HaexcaTop, y AKOCTI 1HJAEKCY SKOTO BUKOPHCTOBYETHCS

Jyist iTepallii 1Mo CIOBHHKY Y IIMKJII BUKOPUCTOBYIOTHCA 3MiHHI TUTTY DictionaryEntry.

Kuacu Hey3arajibHeHMX KOJIEKIIii

Jlesiki knacH, y SIKMX peali3oBaHo 1HTep(ericH KOJEeKIii, HaBeneHo y Tadmui 11.

Ta6mu 11. [eski kinacu-konekiii i3 npoctopy System.Collections

Meton Omnuc
ArrayList JluHami4HUN MacuB.
Hash 1
ashtable Xen-tabnuug Ui nap KJIrou-3HaueHHs.
SortedList BincopToBanuii CiMCOK Map KIOY-3HAUYECHHS.
Queue Yepra — cnucok, sKAd (QYHKIIOHye 3a TPUHIUIIOM
"mepmuii npuiinoB — nepiuid 00poodIeHuin" .
Knac ArrayList
Y kmaci ArrayList peamisyroTbes  iHTepdeiicu ICollection, IList,

IEnumerable ta ICloneable. Jlns cTBOpeHHS 00 €KTIB KJIacy MOXKHa BUKOPUCTATH OJMH 13

HACTYITHUX KOHCTPYKTOPIB:
public ArrayList()
public ArrayList (ICollection c)
public ArrayList (int capacity)

Jlesixi qonmomiH1 MeTOU Kilacy ArrayList HaBedeHi y Tabmaumi 12.

Tabmuns 12. [esaxi metoau kiiacy ArrayList

Meton

Onuc

AddRange (ICollection c)

JloOaBlieHHsSI €JIEMEHTIB KOJEKLIi ¢ y KIHEelb
IIOTOYHOI KOJIEKI].

BinarySearch

Bukonye OlHapHUU MIOIITYK eJIeMEeHTa
BIIOPSAIKOBAHOTO CIMCKY Ta TIOBEpTae Moro
1HJIEKC.




48

GetRange (int index,

int count)

[ToBepTae yacTUHY BUKJIHMKAIOUO1 KOJEKIII.

InsertRange (int index, ICollection |/loOaBicHHS €IEMEHTIB KOJICKIli ¢ y MOTOYHY

c) KOJICKIIIIO, IIOYMHAIOYH 3 €JIEMEHTAa 13 3aJaHuM
1HJIEKCOM.

RemoveRange (int index, Bunanse 4aCTUHY BUKJIMKAIOYOI KOJIEKII].

int count)

SetRange (int 1index, ICollection |3amids€e 4YacTUHY KOJEKIii, IMOYMHAIOYU 3

c) eJIeMeHTa, SKWM Ma€ 3aJaHud  1HJEKC,
eJIEeMEHTaMH KOJICKIIII C.

Sort BropsiikoBye KOJIEKIIi0

object[] ToArray() [ToBepTae macuB, SIKU MICTUTD KOIIli €JIEMEHTIB

ITIOTOYHOT'O CITMCKY.

BnactuBicte Capacity mae 3MOry Ji3HABaTHCS Ta 3a/1aBaTH €MHICTh KOJICKIIII.

Kaac Hashtable

Knac Hashtable peanizoBye intepdeiic IDictionary. [lapu «kiro4u-3Ha4SHHS» YIOPSIKOBAHI 110 XCII-KOIY

Hashtable h =
h.Add ("Smith",
h.Add ("Turner",
//h["Turner"] =
h["Carter"]
//h.Add ("Smith",
h["Smith"]

new Hashtable() ;
2000) ;
3000) ;
(int)h[“Turner”]
= 2500;
500) ;
= 5000;

h.Remove ("Smith") ;

foreach (var x in

h.Keys)

Console.Writeline (X);

foreach (var x in

h.Values)

Console.Writeline (X);

foreach

Kuaac SortedList

(DictionaryEntry x in h)
Console.WritelLine (“Key =

{0},

+ 100; //Iommika!l
/l nonaeTrbest HOBMH eJIeMEHT
// TTomuinka!
Value = {1}”, x.Key, x.Value);

Krnac SortedList — KoJekiis map «KiI04Y-3HauYEHHS», YIOPSIIKOBAHUX 10 KITIOUY

SortedList sl =
sl.Add ("First",
sl.Add ("second",
sl["Third"] = 3;
sl["Four"] = 4;
foreach

{0},

new SortedList () ;
1);
2);

(DictionaryEntry de in sl)
Console.WriteLine (“Key =

Value = {1}”, de.Key, de.Value);
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YHiBepcaibHi KOJIeKIil

Vuieepcanvni knacu (y3araaphenns) B miardopmi .NET saBastioTh 00010 KOHIICIIIO Mapa-
METPHU30BAaHUX THIIB, SIKI JO3BOJSIOTH PO3POOJISITH KJIacH Ta METOAM, crienudikaiis THIIB s
SKUX BU3HAYAETHCS JIMIIE Y MOMEHT OTOJIOIICHHS METOJIB Ta CTBOPEHHS EK3EMIULIPIB KJIaciB
KJIIEHTCHKUM KOJIOM. VYHiBepcalnbHi KOJIEKIIi1 30cepeKeHi y pocTopi
System.Collections.Generic.

YHuiBepcanbHuii cniucok. Kiac List<T>

VYuiBepcanbHuii knac List<T> 3 mpocropy System.Collections.Generic —
CTPOTO THUITI30BAHUM CITMCOK 00’ €KTIB, TOCTYIMTHUX TIO 1HICKCY.

static bool MyPredicate(string s) { return s.EndsWith("e"); }

static void Main ()

{

string[] strArray = { "one", "two", "three" };
List<string> myList = new List<string>(strArray);
myList[0] = "One";

strArray = new stringl[2]{ "four", "five"};

myList.AddRange (strArray) ;

myList.InsertRange (3, new string[2] { "newl", "new2" });

myList.RemoveRange (3, 2);

PrintCollection (myList) ;

strArray = myList.FindAll (MyPredicate) .ToArray () ;

PrintCollection (strArray);

Console.Writeline (myList.FindLast ((x)=>x.StartswWith("t")));
}

YHuiBepcanabHuii cioBHUK. Kinac Dictionary<TKey, TValue>

VYHiBepcanbHuii kac Dictionary<TKey, TValue> — KOJEKIliS KIIOUIB 1 3HAYCHbD.
Dictionary<string, string> openWith = new Dictionary<string, string>();
openWith.Add ("bmp", "paint.exe");

openWith.Add ("txt", "notepad.exe");

openWith["Jjpg"] = "paint.exe";
openWith.Add ("rtf", "wordpad.exe™);
openWith["rtf"] = "winword.exe";

Console.WriteLine ("Keys:");
PrintCollection (openWith.Keys) ;
Console.WriteLine ("Values:");
PrintCollection (openWith.Values);
if (!'openWith.ContainsKey ("doc"))
openWith["doc"] = "winword.exe";
Console.WritelLine ("Pairs:") ;
foreach (var x in openWith)
Console.WriteLine ("{0}|{1}", x.Key, x.Value);
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Peanizanis napagurmm 00’ €KTHO-OPi€HTOBAHOTO NporpamyBaHus y C#

OcHoBoro OOII € 06’ekmna mooens. 11 Moenb CKIIaIa€ThCsl 3 HACTYITHUX OCHOBHHUX CKJIa-
JIOBUX:
1) aOctpaxiiis;
2) 1HKaICyJIsIis;
3) iepapxis;
4) MOIYJNBHICTb.

Abcmpakyis BUIISE CYTTEBI XapaKTEPUCTUKU OO €KTIB TMEBHOTO BHAY (Kiacy), SKi
BIJIPI3HAIOTH HOTO BiJ yCIX IHIIMX BUIIB 00 €KTIB.

Jlnst Toro, mo6 abcTpakiiis mpairoBaia, ii peasnizaiis Mae OyTH iHKarcynboBaHa. Ha mpakTuii
1I€ O3Hauae, 10 KOXKHUM KJIac Mae€ CKJIAJATHCS 13 JBOX YACTHH: iHmepgelca Ta peanizayii. Ilpu
bOMY OO’€KTHU PO3IIISIIAIOTECA SIK "wopHi ckpunbku', 1HTEpPENC AKUX (IKCY€E JUIIE 30BHIIIHE
300paxkeHHs 00’€KTIB, ONMUCYIOUM a0CTPaKIlIIO MOBEAIHKM YCiX 00’ €KTIB JaHOTO Kiacy. Peamizaiis
MICTUTh MEXaH13MH JIOCATHEHHS Oa)KaHOi MOBEIIHKU 00’ €KTIB.

Iukancynayis — 1€ mpoliec MOJLTy eJIeMEeHTIB abcTpakiiii, ki BU3HAYAIOTh 1 CTPYKTYpy Ta
MTOBE/IIHKY.

lepapxist — 11e paH)KyBaHHS, Y1 BIOPAJIKYBaHHS aOCTpaKIIiil.

OcHOBHUM BHUJIAMHU 1€papxii € cmpykmypa Kiacie (1epapxis HaclilyBaHHS a00 yCHaJKyBaHHS)
Ta CTPYKTypa 00’eKTiB (1€papxis "mine/qactura").

O0’ekTamM MpPUTMaHHUM CTaH, MOBEJIHKA Ta 1HIMBIAYaJIbHICTh (BJIACTUBICTH 00’€KTa, SKa
BIJIPI3HSIE MOTO Bij YCIX 1HIIUX 00’€KTiB). CTPyKTypa Ta MOBEIHKA CXOKHUX 00’ €KTIB BU3HAYAETHCS
y iX cnuibHOMY Kiaci. TepMiHU exk3emnisp Ta 00 '€km € CAHOHIMaMHU.

Knac — e MHO)k1HA 00’ €KTIB, SIKI MAIOTh CIIUIbHY CTPYKTYPY, TOBEIIHKY Ta CEMAHTHUKY.

dopMalIbHO KJIaC — II€ THI KOPHUCTYBaya, SIKUM CKJIaJa€ThCs 3 TMOJIB, SIKI MpU3HAYEHI JJIs
30epeKeHHs JaHUX, Ta METOJIIB Ta BIACTUBOCTEH, SKi ONEPYIOTh IIUMH TaHUMHU.

MoaudgikaTopu goctymy a0 kiaaciB y C#
JlocTym BKa3zyeThCs 3a JOMIOMOTO0 1IEHTH(IKATOPIB:

1) internal — (mOCTynHMIA y Mexax 30ipKH);

2) public — 3arajabHOAOCTYITHHIA;

3) abstract — abcTpakTHUH (CTBOPEHHS EK3EMILISIPIB € HEMOXKJIUBHM );
4) sealed — repMeTHYHHN (HE MIATPUMYE HACITITyBaHHS).

ITo 3amOBYyBaHHIO BUKOPUCTOBYEThCA internal.

KirouoBe cioBo private He MOXHa BUKOPUCTOBYBATH Y AKOCTI MOJu(pikaTopa JOCTYIy 10
kiacy!

internal class MyClass

{

// UseHmu Kjacy

public abstract class MyClass



// UneHu Kjacy

}

public sealed class MyClass // TepMeTu30BaHUM KJjac

{

// UneHu Kiacy

internal class MyBase { }

public class MyClass : MyBase // noMmika IOCTYI Y

{

// UJjeHu KJacy.

IMpukaaa. BukopucranHs abCTpakTHUX KJIACIB.

abstract class AbstractClass

{
public int wvalue;
public AbstractClass () { value = 1; }
public static int GetString()
{

return "Response from abstract class";

}

class DerivedClass : AbstractClass

{
public AbstractClass GetSelf () { return this; }

}

static void Main ()

{

// AbstractClass x = new AbstractClass();

// He MOXHa CTBOPBATHY €K3eMIJISp abCTpakTHOTO KJjacy
Console.WritelLine (AbstractClass.GetString());
DerivedClass a = new DerivedClass();

AbstractClass x = a.GetSelf ();
Console.Writeline (x.value) ;

Craru4Hi KJacu

CraTu4H1 KJ1acu MaroTh JIB1 OCOOJIMBOCTI:
1) He MO)KHA CTBOPIOBATH 00’ €KTH CTATUYHOTO KJIACY;
2) CTaTHUYHUH KJac MOXe MICTHUTH JIMIIEC CTATUYHI YJICHH.

[Ipuknanom craTiyHUX KiaciB € knac Console.
static class MyClass

{
static int counter;
static MyClass () // cTaTHMUHUM KOHCTPYKTOP (HE MOXe MaTK IapamMeTpu)



{ counter 0; 1}
static public void print()
{
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Console.Writeline (++counter) ;

}
}
class Program
{
static void Main(stringl]
{
MyClass.print () ;
MyClass.print () ;

args)

Metoan kiaacy System.Object

Knac Object e kopeneBuM KiacoM iepapxii .NET Framework. Moro sarampHomocTymHi
METOJIM TOCTYIIHI B yCIX 1HIMX Kiacax. OCHOBHI 13 HUX HaBeeH1 y Taou. 13.

Tabmuns 13. [esaxi Mmetoau kiacy Object

Meron Omnnuc

Object () KOH.CprKTop.. ABTOMAaTHYHO BUKIIMKAEThCA 00’ €KTaMu
NOX1JHUX TUIIB

Finalize () HectpykTop aist 00’€kTiB Ty Object

static bool
ReferenceEquals (object, object)

[lepeBipka Toro, 1m0 00KBa MapamMeTpPH MOCUIIAIOTHCS
Ha TOU caMuii 00’ €KT

virtual bool Equals (object)

ITepeBipka eKBIBaJICHTHOCTI

static bool
Equals (object, object)

CrartudHa Bepcis MOoNepeHbOro METOTY

Object MemberwiseClone ()

Komnitoe 00’€KT HUISIXOM CTBOPEHHS HOBOT'O OO’€KTY 1
KOIIOBaHHA Horo uwieHiB (0e3 CTBOPEHHS HOBHX
EK3EMIUISIPIB IIUX YJICHIB)

virtual string ToString()

[ToBepTae psIOK, SIKUiA BIAMOBIAAE EK3EMILISIPY 00’ €KTa

System.Type GetType ()

[loBeprae Tum oO6’ekTa y BUIUIAAI OO’€KTa THUIY
System. Type

virtual int GetHashCode ()

BukopucTtoByeTbes y SIKOCT1 Xen-pyHKIIii 00’ €KTiB

Ipukaaa. Busin indopmartii mpo Tut.

class MyClass

{
public int x = 1;
private double y
public void Incx ()

2;
{}




class Program
{ static void PrintMembers (Type obj)
{ foreach (var a in obj.GetMembers())
Console.WriteLine ("{0}", a);
;tatic void Main(string[] args)
{ MyClass a = new MyClass();

Console.WriteLine ("String representation: {0}\nNamespace:

a, a.GetType () .Namespace) ;
PrintMembers (a.GetType()) ;
Type t = typeof (MyClass);
PrintMembers (t) ;

}

Cnenndika Equals nis TuniB 3HaYeHb Ta TUIB MOCHJIAHD

class MyClass {public int x;}

struct MyStruct {public int x;}

MyClass a = new MyClass (), b = new MyClass{();

a.x = b.x = 10;

MyStruct c, d;

c.x = d.x = 10;

Console.WriteLine ("Is a equals to b? {0}\nIs c equals to d? {1}",
a.Equals(b),c.Equals(d))

b =a; b.x = 20;

d =c; d.x = 20;

Console.WriteLine ("Is a equals to b? {0}\nIs c equals to d? {1}",
a.Equals(b), c.Equals(d));

Ilepesusnauennss Equals

class MyClass

{
public double x;

public override bool Equals (object obj)
{
if (obj.GetType () .IsPrimitive)

return x == Convert.ToDouble (ob7j) ;
else
if (obj.GetType () == typeof (MyClass))
return x == ((MyClass)obj) .x;
else

return false;

}
public MyClass Copy ()

{

return (MyClass)MemberwiseClone () ;

{1y,
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}

class Program
{
static void Main(string[] args)
{
MyClass a = new MyClass{();
a.x = by
int b = 3;
double ¢ = 5;
MyClass d = a.Copy();
Console.WriteLine ("a.Equals(b)? {0}\n a.Equals(c)? {1}\n a==d?
{2}\n a.Equals(d)? {3}", a.Equals(b), a.Equals(c), a == d, a.Equals(d));

KoncTpykTopHu i nectrpykropu

KoHCTpyKTOpH 110 3aMOBYYBAHHIO

SIKu1o y Kaci He BUBHAYEHO KOHCTPYKTOP, TO aBTOMAaTUYHO CTBOPIOETHCS KOHCTPYKTOP 3a 3a-
MOBYYBAaHHSIM, SKUH HE MICTUTh NapameTpiB. SIKIIO y KJiacli BU3HAYEHO MPUHANWMHI OJUH KOH-

CTPYKTOP, TO KOHCTPYKTOP 3a 3aMOBYYBAHHSIM HE CTBOPIOIOETHCH.
class MyClass

{
int x;
public void print () {Console.Writeline(x);}
}
class MyClass?
{
int x;
public MyClass2 (int y) {x = y;}

MyClass a = new MyClass (),
a.print () ;
MyClass2 b = new MyClass2(); // noMunxa

IIpuBaTHI KOHCTPYKTOpPH

class MyClass
{
private MyClass (int x)
{
this.x = x;
}

public int x;

public static MyClass GetInstance (int x)
{
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return new MyClass (x);

IMopsAI0K BUKJINKY KOHCTPYKTOPIB

[lepen BUKJIIMKOM KOHCTYKTOpPA JJI O0’€KTa KJIACY 3aBXKIU BHKJIMKAETHCS KOHCTPYKTOP IO
3aMOBYYBaHHIO 0a30BOro KJacy!

class BaseClass
{
public int x;
public BaseClass(int y) { x = 1; }
}
class DerivedClass : BaseClass
{
public DerivedClass (int y) { x = y;}

}

DerivedClass a = new DerivedClass(5); // noMmika

Jesiki 00Me:xKeHHSI CTPYKTYP

CTpyKTypu He Modcymbs MaTH HalIaJIKiB (He MOXYTh OyTH 0a30BUMHU Kiiacam). Takox He
MOJ#CHA BUKOPUCTOBYBATU KOHCIMPYKMOpU 6e3 napamempis st CTPYKTYP.

JecTpykropu

class BaseClass
{
public int x;
~BaseClass ()
{ Console.Writeline ("destructor of BaseClass is called"); }

}

class DerivedClass : BaseClass

{
~DerivedClass ()
{ Console.WriteLine ("destructor of DerivedClass is called"); }

}
class Program
{
static void Main(string[] args)
{
DerivedClass a = new DerivedClass();
Thread.Sleep (2000) ;
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IMoast Ta MeTOAM KJIaCy

Hoctyn puist moJiiB

VY saxocti MomudikaTOpiB BUKOPHUCTOBYIOThCS KIIIOUOBI cioBa public, private,
internal, protected. OcraHHI ABa cloBa MOXHAa KOMOIHyBaTh (TOII JOCTYI JIO ITOJIS
MarOTh MOX1AHI TUIHK 13 1HIUX 301poK). [Toas Ta MeTou MOXKYTh OMMCYBATUCS 3 BUKOPUCTAHHSIM
KJIIOYOBOTO ClioBa static, fKke Ha Te, M0 BOHU € CTATUYHUMH 4YICHAMH, CHUTBHUMH JUIS yCiX
eK3eMIUIpiB  kiacy. [lpm omuci ToNiB MOXXKHA TaKOX BUKOPHCTOBYBAaTH KJIFOYOBE CIIOBO
readonly, sike BKa3zye Ha Te, IO JAHOMY IIOJIO MO>XHAa TPHUCBOIOBATH 3HAYCHHS JIHUINIE Y
KOHCTPYKTOpP1 200 UISIXOM ofepaliii Mo4aTKOBOTO IPUCBOEHHS.

class MyClass

{
public readonly int Mylnt = 17 ;

static double a = 10;
const byte b = 1;

Takox MOXHa OIKCYBATH IOJISI-KOHCTAaHTHU. {71 IbOTO BHUKOPUCTOBYETHCS KIIFOUOBE CJIOBA
const. IlomA-KOHCTAaHTH € CTAaTUYHMMHU IO O3HAYECHHIO, TOMY JUII HAUX HE BHUKOPHUCTOBYETHCA
KJIFOYOBE CJIOBO static.

MoaudikaTopu aJ151 METOAIB

JHoctynaumu € MoaudikaTopu: static, abstract (HesBHMIA BipTyanbHuil), virtual,
override, extern

abstract class Shape
{
abstract public double CalcArea();
}
class Rectangle : Shape
{
double width, height;
public Rectangle (double w, double h) {width = w; height = h;}
public override double CalcArea() { return width * height; }
}
class Program
{
static void Main(string[] args)
{
Rectangle r = new Rectangle (20, 15);
Console.WriteLine ("Area = {0}", r.CalcArea());

public class MyBaseClass
{

public virtual void DoSomething ()

{



S7

// BasoBa peajnizanmug.
}

}
public class MyDerivedClass : MyBaseClass

{

public override void DoSomething ()
// public override sealed void DoSomething () - B MeTOonm He MOXHa
// BHOCUTM BM1HM B NOX1IOHUX KJlacax

{

// Peanmmsauisg B KJacl-HamankKy
}
}

Karouose ci10Bo this

KirouoBe cnoBo this — nocuiiaHHsS Ha HOTOYHUNA €K3EMIUISP.

public void doSomething ()

{
MyTargetClass myObj = new MyTargetClass ();

myObj.DoSomethingWith (this) ;
}

Oco0s1uBOCTI HACTiAyBAHHSA

Jlns sBHO1 BKa31BKM TOTO, IO MOTPIOHO npuxosamu MeTOA 0a30BOro Kjacy, mepea Moro

IMEHEM MOTPIOHO BKA3aTH KIIOYOBE CIOBO NEW.
class MyBaseClass
{
public virtual void f1() { Console.WriteLine ("Base");
public virtual void f2() { Console.WriteLine ("Base"); 1}
}
class MyDerivedClass : MyBaseClass
{
public override void f1() { Console.WritelLine ("Derived"); }
new public void f2 () { Console.WriteLine("Derived"); }
}
static void Main(string[] args)
{
MyDerivedClass myDerObj = new MyDerivedClass() ;
MyBaseClass myBaseObj = myDerObj;
myBaseObj.fl();
myBaseObj.f2 () ;
myDerObj.fl () ;
myDerObj.f2 () ;
}

[TpuxoByBaTH MOKHA HE TUIBKH METO/H, aJI€ 1 MOJIS.

Jlis BUKIWKY TEpPeBU3HAYCHHX Ta MPUXOBAHUX METOMIB 0a30BOro Kjacy Mepe] Ha3BOIO

MCTOAY BUKOPHCTOBYETHCA KIIIOYOBE CIIOBO base.
class MyDerivedClass : MyBaseClass
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new public void f2 ()
{
base.f2();
Console.WriteLine ("Derived");

BaacruBocri

Bracmueocmi € pi3HOBUAOM WIEHIB KJacy, fKi, sIK MPaBWJIO, MOEAHYIOTH y €001 moje 3

METOJaMH JOCTYITy 10 HhOTO. IIpu omunci BIaCTUBOCTEN MOYKHA BUKOPHUCTOBYBATH KITIOUOBI CJIOBA
public, protected, virtual, override, abstract. BmacTuBoCTI cKIagarOThCA
13 iIMeH1 Ta akcecopiB get Ta set. CHHTaKCHC:

Tun Im’' g
{
get({
// KOO akceccopa OJjsg 3UMTYBAHHS I10JIS

}
set{

// KOI akceccopa IJid Banucy B II0Jie

}
}

Akcecop set mpuiimMae HesBHMI mapaMmerp value, SKUI MICTUTh 3HAUYEHHS, fKE

IMPUCBOIOETHCA ITIO0JITO.

Ipukaaa. Peanizaiis kiiaciB reoMeTpUYHO1 (HIrypu, IpsIMOKYTHHKA Ta KBajapara.

abstract class Shape

{

public readonly string Description;

abstract protected double CalcArea();

public virtual double Area { get { return CalcArea(); } }
public Shape(string s) { Description = s; }

class Rectangle : Shape

{

private double height;
public double Height
{
get { return height; }
set
{
if (value >= 0)
height = value;
else
throw (new ArgumentOutOfRangeException ("Invalid Height")):;
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}
public double Width // aBromaTuuHa BaacTHBICTH (000OB’SI3KOBMMH € 00uaBa OJOKH get Ta set)
{

get;

set;
}
public Rectangle (double h, double w)

base ("a parallelogram having four right angles")

{

Height = h;

Width = w;
}
public Rectangle() : this (0, 0){}
protected override double CalcArea() { return Width * Height; }

}

class Square : Rectangle

{
public Square(int height) : base(height, height)

{

Description = "a rectangle having four equal sides";

}

public override double Area

{

get { return base.Area; } // mepeBU3HAUEHHI BJIACTMUBOCTI

}

Bxkiaageni kiacu

JlomycTiMUM € BU3HAYCHHS KJIACiB yCEPEIMHI 1HIIUX KJIaciB.
public class MyClass

{
public class myNestedClass

{
public int nestedClassField;

}
MyClass.myNestedClass myOb] = new MyClass.myNestedClass() ;

InTepdeiicu. Peanizanis inTepdeiiciB

Iumepgetic — Hablp 3aralIbBHOJOCTYITHUX METOJIIB 1 BIACTUBOCTEH, sIKI 00’ €THYIOThCS Pa3oM
JUIS 1HKAamCyJAnii KOHKpeTHOi ¢yHKIioHanbHOCTI. [licnsa Bu3HaueHHsS iHTepdeiicy Horo MoxkHa
peani3yBaTH y Kiaci.

[Tpu po6GoTi 13 iHTEpdeiicamu MOTPIOHO TOTPUMYBATHCS HACTYITHUX OOMEXEHb:

1) mpwu onuci inTepdeticiB Mogudikatopu abstarct, sealed Hedonycmumi,
2) s wieHiB iHTepdeiciB He modcna sukopucmosgysamu mooughikamopu docmyny (public,
private, protected, internal).
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3) wienu inTepdercy He Modxicymb Micmumu minio Kooy.
4) y inTepdericax He MONCHA BUSHAYAMU NOJISL TA HE MONCHA GU3HAYAMU MUNU.
5) ne modicna suxopucmosysamu KIOYOBI ¢JI0Ba static, virtual, abstract abo sealed.

IaTepdetic Morke HacCIIIyBaTH METO/IM Ta BIACTUBOCTI IHIIHMX 1HTEPGEHCIB.

Hpuxian.
interface IMylnterfacel

{
void DoSomething () ;

interface IMylnterface?
{
double MyDouble { get; }
// CUHTAKCMC CXOXMIM Ha CUHTAKCHC aBTOMATUUHUX
// BIacTMBOCTElM, ajie NPUCYTHiCcTh oOmuMaOBOx OJIOKI1IB get, set HeoBOB' 93KOBa

interface IMyDerivedlnterface : IMylnterfacel, IMylnterface?2
{

new void DoSomething(); // NpuxOBYBaHHS METOLY IOIIYyCTHUME

Peauizauis intepdeiiciB y kiacax

Unenun iHTep(deiiciB MOXXKHAa peani30ByBaTH 3a JOMOMOIOK KJIIOYOBUX CIIB virtual,
abstract. He mooicha BAKOPUCTOBYBATH KJIFOUOBI cJioBa static Ta const.

interface MyInterface
{
string Name { get; set; }
void Show () ;
void ShowRep () ;
string TransformName () ;

}

class MyBaseClass
{
string name;
int length;
public string Name //uJjieHu iHTepgeiiciB MoxKyTh OyTH peaJjii3oBaHi y 0a30BUX Kjacax
{
get { return name; }
set { name = value.Substring (0, length); }
}
public MyBaseClass (int length) { this.length = length;}
public virtual void Show() { Console.WriteLine (name); }

}
class MyDerivedClass : MyBaseClass, MyInterface

{
int reps;
public MyDerivedClass (int length, int reps)



base (length) {this.reps = reps;}
public override void Show () //HesiBHa peaJji3auis intepdeiicy
{
Console.WriteLine ("\"{0}\"", Name) ;

}
void IMyInterface.ShowRep () //siBHa peasi3auisi (Hc MO)KHA BKa3yBaTH private, public)
{
for(int 1 = 0; i < reps; i++)
base.Show () ;
}
public string TransformName ()
{
char[] charArray = name.ToCharArray();
Array.Reverse (charArray) ;
return new string(charArray);

}
}

class MyChildClass : MyDerivedClass [[movipHiii K1ac TaKOXK MATPUMHUMYE
I intepdeiic, peanizoBanuii y
6a3zoBoMy
{

public MyChildClass () : base(5, 2) { }
public override sealed void Show ()
{
Console.WriteLine (Name.ToUpper ());
}
new public string TransformName ()
{
string s = "";
for (int i = 0; i < name.Length; i++)
S += name[i] + " ";
return s;
}
}
static void Main(string[] args)
{
MyChildClass x = new MyChildClass() ;
x.Name = "abcde";
x.Show () ; // KOPEeKTHMI BUKIIMK HESBHO pPeajyii30oBaHOTO METOIY

x.ShowRep (); // noMmika; He MOXHA BUKJIIMKATHY SBHO pPeajii30oBaHM MeTON
MyInterface y = x;

y.ShowRep () ;
Console.WriteLine (y.TransformName ()) ;// Buxmkaerses MyDerivedClass. Transform()!

Console.Writeline (x.TransformName () ) ;
y = new MyDerivedClass (4, 3);
y.Name = "xyztuw";

y.Show () ;
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IlepeBu3HAYeHHS onepauii

Jlist mepe BU3HAUEHHS OIlepallii BHKOPHUCTOBYETHCS KIIOUOBE CIIOBO operator, sKe
BU3HAYAE CMAMUYHUli OTIEPATOPHUM METOJ, IO MICTUTh KO, SKHM Ma€ BHUKOHYBATHCS TIPH
BUKJIUKY Omeparopa.

3aranpHa ¢opmMa BU3HAYEHHS YHApPHOI omepartii:
public static Tun pesyneTaTy operator op (TwI napamMeTrpa OIepaHn)

{
// xon

3aranpHa (hopma BU3HAYEHHA O1HApHOI orepanli:
public static Tun pesysneTary operator op (Ttmnl onepannl, TunZ onepaHn’)
{

// xon

Tun onepanyia yHapHOI orepallii Mae CIIBMaAaTH 13 TUIIOM KJacy, B IKOMY BiH BU3HAYa€ThCS.
Jlyst GiHapHUX orepariiid xoua 01 OJIUH 13 ONIEpaH/IiB Ma€e OyTH TOr0 CaMOT'0 TUITY, IO 1 KJ1ac.
Ipukaan. BuznaueHnns onepailiii 11 JBOBUMIPHOTO BEKTOPA.
struct Point

{
public int x, vy;

struct Vector

{
public double x, y;

public Vector (double x, double vy)
{

this.x = x;

this.y vs

}

public override string ToString()

{
return string.Format (" ({0}, {1})", x, V),

}

public static Vector operator +(Vector a, Vector b)

{

return new Vector(a.x + b.x, a.y + b.y);

}

public static double operator * (Vector a, Vector b)

{

return a.x * b.x + a.y * b.y;

}

public static bool operator ==(Vector a, Vector b)

{

return a.x == b.X && a.y == b.y;

}

public static bool operator !=(Vector a, Vector b)
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{
return !(a == b);
}
// Tpeba nepeBm3HauaTu oOOMIB1 omepanii
// TlepeBM3HAUEHHS Olepalill nepeTBOPEeHHS TUILB
public static implicit operator Vector (Point p)
{
return new Vector(p.x, p.Vy):;
}
public static explicit operator Point (Vector v)
{
Point p;
checked // saBHa mnepeBipka NepernoBHEHHS
{
p.x = (int)v.x;
p.y = (int)v.y;
}

return p;

}

class Program
{
public static void Main ()
{
Vector x = new Vector (2, 3);
Vector y = new Vector (5, 1);
Console.WritelLine(y += x);
Point p;
p.-x = -4; p.y = 5;
Vector v = p;
Console.WriteLine (v + X);
v.y++; // v.y += lelb;
p = (Point)v;
Console.WriteLine("p == v? {0}", p == Vv);

Intepdeiic IEquatable

[Tapamerpu3oBanuii iHTepdeilic IEquatable<T> 3abe3nedye MOMIIMBICTH TOPIBHSHHS
00’ekTiB onHakoBoro tumy. g peamizamii iHTepdeicy NOTPIOHO NEPEeBU3HAYUTH METO]
bool Equals (T other).

Ipuxaaa. [TopiBHAHHS TOYOK
struct Point: IEquatable<Point>{
public int x, y;
public bool Equals (Point other)
{
return x == other.x && y == other.y;

}
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Inrepdeiic IDisposable (meTox Dispose)

[Tlintpumka iHTepdeiicy IDisposable mepeabauae peamizamiro Merogy void
Dispose (). OO0’ektH, sKI MATPUMYIOTH Led 1HTepdeiic, YacTo BUKOPUCTOBYIOTHCS Y
KOHCTPYKIIii HACTYITHOTO BUTJISLY:

using (<class name> <variable name> = new <class name>())

{
}

I'nmu6oke xoniroBanus. Intepdeiic 1Cloneable

"I'muboke" KomirOBaHHS BHUKOHYETHCS NUISIXOM MATPUMKH 1HTepdeiicy ICloneable
HUIAXOM peanizaiii Mmetony Clone (), IKMi Ma€e MOBEPTATH KOMIO 00’ €KTa.

Ipuknan. /leMoHcTpalis BiAMIHHOCTEH MDK "TTHOOKHM" Ta "MOBEpXHEBUM' KOIIFOBAHHSIM.
class MyClass : ICloneable
{
public int a;
public int[] b = new int[1l];
public MyClass(int v) { a = b[0] = v; }
public MyClass GetCopy () {return (MyClass)MemberwiseClone();}
public object Clone()
{
MyClass x = new MyClass (0);
X.a = a;
x.b = (int[])b.Clone();
return x;
}
}
static void Main ()
{
MyClass x = new MyClass (5);
MyClass y = x.GetCopy (),

MyClass z = (MyClass)x.Clone();

x.b[0] = x.a = 1;

Console.WritelLine("x.a {0}, x.b = {1}", x.a, x.b[0]);
Console.WritelLine("y.a = {0}, y.b = {1}", v.a, y.b[0]);
Console.WritelLine("z.a = {0}, z.b = {1}", z.a, z.b[0]);

InTepdeiicu IComparable Ta IComparer

[aTepdeiicu IComparable Tta IComparer AalTh 3Mory mopiBHioBatu 00’ektu B .NET
Framework.

[arepdeiic IComparable peani3yeThCsl Y Kiaci, 00’ €KT SIKOTO MOPIBHIOETHCS, MUISIXOM BU-
3Ha4eHHs MeroAy CompareTo, €IMHUM MapaMeTPOM SIKOTO € O00’€KT, 3 SKHUM MOPIBHIOETHCS
NOTOYHUM 00’ €KT.

[arepdeiic IComparable peani3yeTbCsl Y OKPEMOMY KJIAcl, Y SKOMY BH3HAYA€THCS METOJ
CompareTo, mapaMeTpamMu SKOTO € ABa 00’ €KTH, K1 MOPIBHIOIOTHCA.
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ObunBa  iuTepdeiicu  MawTh  mapaMmeTrpu3oBaHi  Bepcii  IComparable<T> Ta
IComparer<T>,
Ipuxknan. BusHaueHHs METOMIB I TOPIBHSHHS MpPAliBHUKIB 3a IX MPI3BUIIEM YU

3apIUIATOIO Ta BIIOPSAAKYBAHHS MAaCHBIB, SIKI MICTSATb 00’ €KTH 3 1H()OPMAIII€rO TTPO MPaIliBHUKIB.
struct Entry: IComparable<Entry>
{

public string Name;
public string Job;
public decimal Salary;

public override string ToString/()

{
return string.Format (" [Name: {0}; Job: {1}; Salary: {2}1",
Name, Job, Salary);

}

public int CompareTo (Entry other)
{

return StringComparer.Ordinal.Compare (Name, other.Name) ;

class MyComparer: IComparer<Entry>

{

public int Compare (Entry x, Entry vy)
{

return (int) (x.Salary - y.Salary);

}

class Program

{

static void Main ()

{

var entries = new Entryl[]

{
new Entry () {Name = "Lewis", Job = "Manager", Salary = 5000},
new Entry () {Name = "Black", Job = "Seller", Salary = 3000},
new Entry () {Name = "Adams", Job = "CEO", Salary = 10000}

}s

Console.WritelLine ("Sorted array");

Console.WriteLine ("By name:");

Array.Sort (entries);

Console.WritelLine(string.Join("; ", entries.AsEnumerable()));
Console.WriteLine ("By salary");

Array.Sort (entries, new MyComparer()):;

Console.WritelLine(string.Join("; ", entries.AsEnumerable()));
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ITeparopu

Imepamop — 11e OJMOK Kony, SIKMH Hajae BCl 3HAYEHHs, sIKI MOTPIOHO BUKOPUCTOBYBATH Yy
omori foreach, mo dYepsi. llelt ko Moke moBepTaTH 3HAYCHHS TUMY IEnumerator abo
IEnumerable.

g iTepamii Mo Kjiacy BHKOPUCTOBYEThCS METOA GetEnumerator (), AKUM MOBEpTae
3HAYCHHS TUILY IEnumerator.

Jlist iTepariii mo wieHy Kjacy, HalpuKJIag METOy, BAKOPUCTOBYEThCS IEnumerable.

3HadeHHsI, SKI MOBEPTAIOThCA I MUKITYy foreach, B Ojomi iTepaTtopa BHOMPAIOTHCS 3 BHKO-
PHUCTaHHSAM KJIFOYOBOIO CJI0Ba yield.

Cuntakcuc: yield return 3HaueHHS.
Ipuxaan.

static IEnumerable GetList (int n)
{
for (int 1 = 1; i <= n; 1i++)
yield return "string " + 1i;

}

static void Main ()

{
foreach (var item in GetList (5))
{

Console.WritelLine (item) ;

Omnepauii IS Ta as

Omnepartiist is mepeBipsie, 4d € ii onepaH] 00 €KTOM 3aJIaHOTO TUIYy a00 4d MOXKe BiH OyTH
MEPETBOPEHUM JI0 TIEBHOTO THUITY.

CunTakcuc: <omnepaun> is <Twumr>.
Omnepariist as 103BOJISIE TEPETBOPUTH THII JI0 TIEBHOTO THITY-TTIOCHJIaHHS.

CuHrakcuc: <omepaHm> as <Tur>. Ko onepaHa He Moxe OyTH NEPEeTBOPEHUH,
pesyabTratom Oyae null.

interface ImyInterface {void Do () ;}
class MyBaseClass {public void Do () { 1}}
class MyDerivedClass : MyBaseClass, ImyInterface {}
static void Check (object param)
{
if (param is ImyInterface)
Console.WritelLine (“Wariable {0} can be converted to ImyInterface”, param);
else
Console.WritelLine (“Wariable {0} can’t be converted to ImyInterface”, param);
if (param is MyBaseClass)
Console.WritelLine (“Wariable {0} can be converted to MyBaseClass”, param);
else

Console.WritelLine (“Wariable {0} can’t be converted to MyBaseClass”, param);



}

static void Main ()
{
MyDerivedClass y = new MyDerivedClass();
MyBaseClass x = y as MyBaseClass; // MyBaseClass x = y;

Check (x) ;

x.Do (),

y = (MyDerivedClass) x;
x = new MyBaseClass();
Check (x) ;

//y = (MyDerivedClass)x; // exception
y = X as MyDerivedClass; // y = null
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YHiBepcaabHi kaacu (generics)

Vuieepcanvni xknacu (yzaeanvnenns) B .NET SBISIOTH COOOI0 KOHIICIIIIIO MapaMETPHYHUX
THUITIB, K1 IO3BOJISIOTh PO3POOJISATH KJIAaCH Ta METOJIU, CTIeUiKallis TUITIB IS SKUX BU3HAYAETHCS
JIMIIIC Y MOMCHT OTOJIOIIICHHS METO/IIB Ta CTBOPCHHS €K3EMILTAPIB KJIaciB KIIIEHTCHKUM KOOM.

Bu3zHaveHHsl y3arajibHeHUX KJIACIiB

class MyGenericClass<Tl, T2, T3>
{
}

Oco0.1uBOCTI ONMCYy y3arajbHEHUX KJIACIB

class MyGenericClass<T>

{

T value;
public MyGenericClass () { value = default(T); }
public static bool Compare(T a, T b) {return a == b;} // nommika

}

static void Main ()

{
bool a = MyGenericClass<int>.Compare (3, 5);

}

OOMesKeHHS THIB /A y3arajbHEHUX KJIACiB

class MyGenericClass<Tl, T2> where Tl : obMexeHHAl where T2 : obmMexeHHAZ
{

}

class MyClass

{

public int value = 1;
public static bool operator = (MyClass a, MyClass b) { return a.value = b.value; }
public static bool operator !=(MyClass a, MyClass Db)

{ return ! (a.value==b.value); }

class MyGenericClass<T> where T : MyClass

{
public static bool Compare(T a, T b) {return a == Db;}

static void Main ()

{
bool a = MyGenericClass<MyClass>.Compare (new MyClass (), new MyClass());
}

Turu oOMeEXEHB:

1) struct — Tan mMae OyTH TUTIOM-3HAYCHHSIM;
2) class — TUI-TIOCUIAHHS,



3) base-class — tan Mae OyTu TUIIOM base-class abo 1oro HamaIKoMm;

4) interface — T Ma€ SBIIATH cO0010 a00 Mae peali3oByBaTH 3aJaHHUK iHTEpQEHic,

5) new () — TN Ma€ MaTH 3arajibHOJJOCTYITHUN KOHCTPYKTOp O€3 mapameTpiB.
class MyGenericClass<Tl, T2> where T2 : Tl // OOOyCTMUMO

class Shapelist<T> : IEnumerable<T> where T : Shape
{
private List<T> innerList = new List<T>();
public List<T> Shapes {get {return innerList;}}
public IEnumerator<T> GetEnumerator ()
{
return innerList.GetEnumerator();

}

IEnumerator IEnumerable.GetEnumerator () { return innerlist.GetEnumerator ();

}

static void Main ()

{
ShapelList<Rectangle> list = new Shapelist<Rectangle>();
list.Shapes.Add (new Rectangle (100, 200));

}

HacaixyBanHsi Bi y3arajJbHeHUX THITIB

69

}

class RectList<T> : Shapelist<T> where T : Rectangle { } // KOPEeKTHO
class RectList<T> : ShapeList<T> where T : class { } // ToMMIIKa
class RectList : Shapelist<Rectangle>, ICloneable { } // KOPEKTHO
class RectList : Shapelist<T>, ICloneable { } // ToMMIIKa

IlepeBu3Ha4eHHs onepauii

public static Shapelist<T> operator + (Shapelist<T> a, ShapelList<T> b)
{
ShapelList<T> result = new ShapeList<T>();
foreach (var x in a)
result.Shapes.Add (x) ;
foreach (var x in b)
result.Shapes.Add (x) ;
return result;
}
Shapelist<Rectangle> listl = new Shapelist<Rectangle>();
listl.Shapes.Add (new Rectangle (100, 200));
Shapelist<Rectangle> list2 = new Shapelist<Rectangle>();
list2.Shapes.Add (new Rectangle (150, 100));
Shapelist<Rectangle> list = listl + 1list2;

Y3arajabHeHi MeTOaIH

public class Defaulter // Peanizanig y sBuUalHoMy KJjaci

{
public T GetDefault<T> ()

{
return default (T);



}
}
public class Defaulter<T> // warning
{

public T GetDefault<T>()

{

return default(T) ;

}

}

Y3arajbHeHi aejeratu

public delegate T1 MyDelegate<Tl, T2>(T2 opl, T2 op2) where T1

Hpuxaan. Peasizauisi 01HO3B’I3HOI0 MAPAMETPU30BAHOI0 CIIMCKY

class MyList<T> : ICollection<T>
{
class Link<T>
{
public Link(T v) : this(v, null) { }
public Link (T v, Link<T> n) { Value = v; Next = n; }
public Link<T> Next { get; set; }
public T Value { get; set; }
}
Link<T> head = null;
int count = 0;
public int Count { get { return count; } }
public bool IsReadOnly { get { return false; } }
public void Clear () { count = 0; head = null; }
public bool Contains (T value)
{
foreach (T x in this)
if (Comparer<T>.Default.Compare (x, value) == 0)
// Direct comparison x == value causes error
return true;
return false;
}
public void CopyTo (T[] array, int index)
{
foreach (T x in this)
array[index++] = x;
}
public bool Remove (T item)
{
if (count == 0)
return false;

if (count > 0 && Comparer<T>.Default.Compare (head.Value, item)

{
head = head.Next;
count--;
return true;

T2;

)
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Link<T> currlLink = head;
while (currlink.Next != null)

if (Comparer<T>.Default.Compare (currLink.Next.Value,

{
currLink.Next = currLink.Next.Next;
count--;
return true;
}
else
currLink = currLink.Next;
return false;
}
public void Add(T v)
{
Link<T> newLink = new Link<T> (v, head):;
head = newLink;
count++;
}
public IEnumerator<T> GetEnumerator ()
{
if (count > 0)
{

Link<T> currlLink = head;

do
{
yield return currLink.Value;
currLink = currLink.Next;
} while (currLink != null);
}
else

yield break;
}
IEnumerator IEnumerable.GetEnumerator ()
{
Link<T> currlLink = head;
while (currLink != null)
{
yield return currlLink.Value;
currlink = currlink.Next;

}
static void Main ()
{
MyList<int> myList = new MyList<int>();
myList.Add (10);
myList.Add (5) ;
myList.Add (3);
myList.Remove (10) ;
PrintCollection (myList) ;
Console.WritelLine (myList.Contains (5));

item)
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Meroau po3miupeHb

Metoau pO3LMIUPEHb TO3BOJIAIOTH PO3MIMPATH (YHKIIOHATBHI MOKIUBOCTI THUIIIB 0e3
BHECCHHsS 3MiH y caMi Tumu. lle poOWThCS NUITXOM HAMMCAHHS HOBHX METOMIB (METOMdIB
PO3IIMPEHB), IKI MO’KHA BUKJIMKATH Yepe3 eK3EeMIUISIpH 3rajlanuX TuriB. Kpoku

1) cTBOpUTH HE y3arajdbHEHUI CTATHYHUI HEBKIIAJICHUH KIIac;

2) IomaTH CTBOPSHUH METOJ Y BUTJISI CTATHYHOTO METONY, MEPUIMU MapamMeTp SKOTO YBIISIE
c00010 EK3EMILIAP TOrO THUILY, JIs IKOTO OyJi€ BUKJIMKATUCA METOJ PO3LIMPEHb 1 MA€ BUTIISI
this <extended class> instance,

3) BHKIIMKATH METOJI PO3IIUPEHB 13 BUKOPUCTAHHSIM 3BHYAHOTO CHHTAKCHCY,

static class MyExtensionClass

{
public static string ToTitleCase(this string inputString)

{
if (inputString == "")

return "";
string result = "";
string[] stringArray = inputString.Split(' ');

foreach (string s in stringArray)
if (s.Length > 0)
result += s.Substring(0,1) .ToUpper () +s.Substring (1, s.Length-1) .ToLower () +" ";

else
result += " ";
return result.Substring (0, result.Length - 1);

static void Main ()

{
string sl = "It is a testing string";
Console.WritelLine(sl.ToTitleCase());

O0poOka moaii

static int counter = 0;
static string stringToDisplay = "This string will appear one letter by a time. ";
static void WriteChar (object source, ElapsedEventArgs e)
{ Console.Write(stringToDisplay[counter++ % stringToDisplay.Length]); }
static void Main ()
{
Timer myTimer = new Timer (100);
myTimer.Elapsed += new ElapsedEventHandler (WriteChar) ;
myTimer.Start () ;

Console.ReadKey () ;

Ipuxaan BU3HAYEeHHS MOAII

public delegate void MessageHandler (string messageText) ;
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public class Connection

{

}

public event MessageHandler MessageArrived;
private Timer pollTimer;
public Connection ()
{
pollTimer = new Timer (200);
pollTimer.Elapsed += new ElapsedEventHandler (CheckForMessage) ;
}
public void Connect () { pollTimer.Start(); }
public void Disconnect () { pollTimer.Stop(); }
private static Random random = new Random() ;
private void CheckForMessage (object source, ElapsedEventArgs e)
{
Console.WritelLine ("Checking for new messages.");
if (MessageArrived != null && random.Next(9) == 0)
MessageArrived ("Hello") ;

}

static void DisplayMessage (string message)

{

}

Console.WritelLine ("Message: {0}", message);

static void Main ()

{

Connection myConnection = new Connection{();
myConnection.MessageArrived += Program.DisplayMessage;
myConnection.Connect () ;

Console.ReadKey () ;



Moga crpykrypoBanux 3anutiB LINQ

JIsmOna-supasu

JIssmOa-BUpa3 CKIaIa€ThCS 13 TPhOX YACTHH:
1) cicok mapamMeTpiB, SIKi MOXKYTh OYTH HETHUITI30BaHUMU;
2) omepartist =>;
3) tiso Bupasy — onepartopu mou CH.
Hpuxaan 1.

delegate double BinaryOperation (double x,

double vy);

static void PrintResultTable (int n, BinaryOperation op)

{
for(int 1 = 1; 1 <= n; 1i++)
{
for (int j = 1; J <= n; Jj++)

Console.Write ("{0,3} ", op(i, J));

Console.WritelLine () ;

}

static void Main ()

{
Console.WritelLine ("Addition table");
PrintResultTable (5, (x, y) => x + y);

Console.WritelLine ("Multiplication table");

PrintResultTable (5, (x, y) => x * y);

Console.WritelLine ("Division table");

PrintResultTable (5, (x, y) => x / y);
}

Hpuxnang 2

class Point
{
public double X;
public double Y;
}
static void Main(string[] args)

{

double[] numbers = { 2, 3.5, 4, -2.3, 1,

7.
X)

var cnt = numbers.Count (x => Math.Truncate (
Console.WriteLine ("Count of positive numbers =
var points = new List<Point>
{
new Point (){X = 2, Y = -3},
new Point (){X = -1, ¥ = -7},
new Point (){X =4, Y = 5}

bi
var sum = points.Sum(p => p.X);
var avg = points.Average(x => x.Y);

2/ 3}
== X);

{or",

cnt) ;
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Console.WritelLine ("Sum of abscissae =

sum, avgqg);

}
Ipuxaan 3.

string[] s

= A
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{0}\nAverage ordinate = {1}",

"Ofle", HtWOH’ chree!l’ Hfour!l’ Ilfiveﬂ };

List<string> mylList = new List<string>(s);
var t = myList.FindAll(x => x.EndsWith("e"));
PrintCollection (t);

Ipuxaan 4.

// public static void Sort<T> (T[]
// public delegate int Comparison<T> (T x,

array, Comparison<T> comparison)

T y)

Array.Sort (s, (x,y) => x.Length-y.Length != 0 ? x.Length-y.Length:x.CompareTo(y));

Buxopucranns LINQ to Objects. CuaTakcuc 3anuTiB Ta MeTOIB

LINQ to Objects mpusHauenwit s omepyBaHHS KOJCKI[SIMH JaHHUX, SKI MIATPUMYIOThH
y3arajibHeHu# iHTepdeiic IEnumerable<T>.

OcnoBni onepartii 3anutiB LINQ HaBeneni y HacTymHi# TabmmiIi:

Tabmums onepartiii LINQ

Onepauist

Onuc

from, in

Bka3zye HalilMeHyBaHHS [aHUX Ta JDKEPENO JaHUX, 3 $KOI BOHHU
BUOEparThCs. 3aranpHa dopma:

from sminna in doxcepeno

where Bka3zye oOMeXeHHs, SKMM MOBHHHI 3a/I0BOJIbHATH BHUOpaHi €JIEMEHTH.
CuHTakcuc:
where jno2iunuu_eupas
select Bka3zye KOHKpETHUH THI €JIEMEHTIB JaHMX, SIKI MMOBEPTAIOTHCA y SIKOCTI
pe3ysbTaTy 3anuty. CUHTaKCHC:!
select supas
orederby, BrnopsinkoBye pe3yibTyrounii Habip. CHHTaKCHUC:
ascending, orderby eremenm [ascending | descending]
descending
group, by, into |['pynyBanHs mo 3aganoMmy Kputepito. CHHTaKCHC:
group 3MIHHA DY K1Y
join, on, Bukonye 3’€tHaHHS J)Kepes Ha OCHOBI 3HaueHb KIt0o4iB. CHHTaKuUC:
equals, into from sminna oianazony A in oocepeno A

join 3minna Odianazony B in docepeno B
on 3MiHHa_Odianazony A.enacmugicms equals
3minHa Oianazony B.enacmusicmo

Vi 3anutu MarTh 3aKiHYYBAaTUCA onepanisiMu select abo group!



ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/247258e5-5690-0eac-63c4-cad59df4c584.htm
ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.ru/fxref_mscorlib/html/ed425922-7a7b-5232-1fbc-5e4ac9680de6.htm
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3actocyBanus 3anuTiB LINQ 1151 BUOOpy 1aHuX i3 3BHYaiiHMX MacuBIiB

1. Otpumatu nepenik 10JaTHUX €JIEMEHTIB MaCUBY

int[] nums = { 1, -2, 3, 0, -4, 5 };
var posNums = from n in nums

where n > 0

select n;
PrintCollection (posNums) ;

Jlns 3amuTiB BUKOPHUCTOBYETHCS MEXaHI3M 8iOKIA0eH020 BUKOHAHHs. BOHU BUKOHYIOTHCS
JUIIEe TOJI, KOJM BiAOYyBaeThbCA 1TEpallisi MO PE3yNbTYIOUld MOCIIJOBHOCTI. 3alHUTH MOXYTh
BUKOHYBATHCSI HEOJHOPa30BO. [Ipu MbOMY BHKOPHUCTOBYETBHCS NOMOYHUL CMAH Oxcepend OaHUX.
ToOTo 3MIHHA JaHUX 3YMOBIIIOE 3MIHHY PE3YyJIbTATy 3aIUTY.

nums [2] = -10;

Console.WritelLine ("After change:");
PrintCollection (posNums) ;

2. Y wMacuBi 30epiralotbcsi IiHM TOBapiB. BuBecTn y mopsaKy coagaHHa yci IIHU, SKi
NOTPaIuIsIIoTh Y TpoMixok Big 200 1o 300 rpH.
int[] prices = { 200, 500, 300, 1000, 150, 400, 230, 600 };
var query = from x in prices
where x >= 200 && x <= 300
orderby x descending

select x;
PrintCollection (query) ;

3. BuBectn MakcuManbpHy IiHY TUX TOBAapiB, IIHA SIKUX HE BUIIA 32 CEPEAHIO IIiHY.

var result = (from x in prices
where x <= prices.Average()
select x) .Max();

Console.Writeline (result);

Buxopucranns BKJajgeHux onepauiii £rom

VY 3anuTi omepauis from MOXe 3yCTpluaTUCS HEOJHOPA30BO, SKIIO PE3yJIbTaT 3aluTy
(bopMyeTHCS Ha OCHOBI IAaHUX KUJIBKOX JDKEpeT.

IMpukaaa. ChopmyBaTu yci mapu €I€MEHTIB JBOX IUIOYUCIOBUX MACHBIB, TIEPIINNA €JIEMEHT
SIKMX MEHILINN 32 IPyTUM:

int[] a = {1, 2, 3};
int[] b = {1, 2, 3, 4};
var query = from x in a

from y in b

where x < vy

select string.Format (" ({0}, {1}1)", x, V),
PrintCollection (query) ;
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I'pynyBaHHs JaHKX 32 J0NMOMOI0I0 Onepalii group

Omneparis rpynyBaHHs Aa€ 3MOTY 3TpYIyBaTH pe3yibTaTH 3alUTy 3a KitouaMu. Pe3yiabTaTtom
BUKOHAHHS oOmepalli TpylNyBaHHS € IIOCHIJIOBHICTb, $IKa CKJIAQJA€TbCS 3 €JIEMEHTIB THILY
IGrouping<TKey, TElement>, TOOTO THUNOM pe3ynbTaTy 3amuTy € 3MIHHA THUIY
IEnumerable<IGrouping<TKey, TElement>>.YV iarepdeiici IGrouping nepeadayeHa
BJIACTHUBICTh Key — 3HaueHHs KJII04a [T BIAMOBITHOI TPYIH €IEMEHTIB.

Mpuxnan. 3rpynyBaTu BeO-aapecu 3a iX JOMEHOM BEPXHBOTO PIBHS, HANPUKIIA .COM YU
.0rg.

string[] websites =
{
"hsNameA.com", "hsNameD.com", "hsNameG.tv",
"hsNameB.net", "hsNameE.org", "hsNameH.net",
"hsNameC.net", "hsNameF.org", "hsNamel.tv"

}s

var webAddress = from addr in websites
where addr.lLastIndexOf(".") != -1
group addr by addr.Substring(addr.LastIndexOf("."));
foreach (var sites in webAddress)
{
Console.WritelLine ("Domain name: {0}", sites.Key);

foreach (var site in sites)

{

Console.WriteLine ("\t{0}", site);
}

IIponoB:xeHHs 3aNIMTIB i3 BUKOPUCTAHHAM into

OmnepaTtop into BHUKOPHCTOBYETHCS 30€pEKEHHS pe3yabTaTy 3alUTy y "TUMYACcOBY'" 3MIHHY,
sKa Ha/aJll BAKOPUCTOBYETHCS I (POpMyBaHHS KIHIEBOTO pe3ysibTary. CHHTaKCHC:

into BMIHHA Ti1JIO 3aIHUTy

IMpukaan. BuBectu rpynu JOMEHHHUX 1IMEH, SIK1 MICTSTh OUIbIIIE ABOX BeO-aapeciB

var query = from addr in websites
where addr.LastIndexOf(".") != -1
group addr by addr.Substring(addr.LastIndexOf (".")) into wa
where wa.Count () > 2

orderby wa.Key
select wa;

Onepanis let

Omnepariiss let BHUKOPHCTOBYETHCS MJIi THMYAcCOBOTO 30€pEeKCHHS 3HAYCHb BEIUYUH
ycepeauH1 Tija 3amurTy.

Mpuxnan. 3ananuii MmacuB psiiKiB. BuBecTu yci CUMBOMH, SIKI 3yCTPIdalOThCs Yy psiIKax Ta ix
YacTOTY BXOJIKEHHS, Y OPSAKY 3pOCTaHHS YacTOT.
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string[] words = {"alpha", "beta", "gamma"};
var chars = from word in words
let charArray = word.ToCharArray ()
from ch in charArray
group ch by ch into charGroup
orderby charGroup.Count ()
select new{Character = string.Format ("'{0}'", charGroup.Key),
Reps = charGroup.Count() };
PrintCollection (chars) ;

3’enHaHHS ABOX MOCJIIOBHOCTEl 32 101IOMOr0o join

Omnepatop join 3acTOCOBYETbCS Y BHIIAJIKy HEOOXIIHOCTI 3 €QHYBATH JaHi 13 KIUIBKOX
mkepen. Omepaiisi join BHUKOHYE 3’€IHAHHS Ha OCHOBI CIHIBHNAJaHHS 3HAYEHb KIIIOYIB 3a
JIOTIOMOT'O0 KJIFOUOBOTO clioBa equals. dopmaT pe3ynbTary 3’€JHaHHS 3aJ€KUTh BiJl IOTO TUITY.
OCHOBHI THIH 3’ €IHAHbL.

e BuyrpimHe 3’€1HaHHS.
e ['pynose 3’eaHaHHS.
o JliBe 30BHIIIHE 3’€THAHHS.

Posrnsinemo npukiaz 3’€HaHHS 10 IMEHI HACTYITHUX MAacUBIB JaHUX:

var personnel = new[] {
new {Name = "Smith", Job = "driver", Salary = 5000},
new {Name = "Carter", Job = "turner", Salary = 4000},
new {Name = "Miller", Job = "driver", Salary = 6000},
new {Name = "Jackson", Job = "driver", Salary = 5500},
new {Name = "Simpson", Job = "engineer", Salary = 6500},
i
var bonuses = new[] {
new {Name = "Carter", Amount = 2000},
new {Name = "Smith", Amount = 1500},

"Jackson", Amount = 500},
"Smith", Amount = 200},
new {Name "Simpson", Amount = 1000},
new {Name "Smith", Amount = 200},
new {Name = "Carter", Amount = 2000}

new {Name
new {Name

}i
BHyTpimHe 3’€1HaAHHSA
var query = from person in personnel
join bonus in bonuses on person.Name equals bonus.Name
select new { person.Name, person.Salary, bonus.Amount };
Koxnwuii 3anuc npo mpaiiBHUKa y MacuBl personnel 3’€IHY€ETHCS 13 3aIICOM PO MPEMII0
npaiiBHHUKA 3 MacUBy bonuses. Pe3ynprat:
Name = Smith, Salary = 5000, Amount = 1500 }
Name Smith, Salary = 5000, Amount = 200 }

Name Smith, Salary = 5000, Amount = 200 }
Name = Carter, Salary = 4000, Amount = 2000 }

e B B e Wt
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{ Name = Carter, Salary = 4000, Amount = 2000 }
{ Name = Jackson, Salary = 5500, Amount = 500 }
{ Name = Simpson, Salary 6500, Amount = 1000 }

I'pynosi 3°eqHanHs

Pesynbrarom TpymnoBoro 3’€QHaHHS € i€papXiyHa IMOCTIAOBHICTB, SKa IIOB’S3y€ €JIEMCHTH
JIBOrO JKepesa JaHUX 3 IMOCTITOBHICTIO (OJIHMM YM KIJTbKOMa €JIE€MEHTaMM) BIAMOBITHUX HOMY
JTaHUX TIPaBOTO JDKEpena. SIKIIo eleMEHTY JIiBOro JpKepeia HE BIANOBITAE YKOJHHUM CIEMEHT
IPaBoOro JoKepeaa, TO JOIN CTBOPIOE IOPOXKHIO TOCTIAOBHICT. Y TIPYHOBHX 3 €IHAHHIX
BUKOPHUCTOBYETHCS KITFOUOBE CJIOBO into I TOTo, 00 BKa3aTH iM’s MOCIIIOBHOCTI €JIE€MEHTIB

IIpaBoOIo IKEPLiIa.
Ipukaaa 1. Busig npi3Buil NpamiBHUKIB Ta iX IpeMi:
var query = from person in personnel
join bonus in bonuses on person.Name equals bonus.Name
into bonusGroup
select new { person.Name, bonusGroup};
foreach (var item in query)

{

Console.WritelLine (item.Name + ":");
foreach (var bonus in item.bonusGroup)

{

Console.WriteLine ("\t {0}", bonus.Amount) ;

}
IMpukaan 2. 3HaxX0oMKEHHs MPI3BUII MPAIIBHUKIB Ta iX mpemiid, siki He MmeHri 3a 1000 rpH.:

var query = from person in personnel
join bonus in bonuses on person.Name equals bonus.Name
into bonusGroup
select new {person.Name,
Bonuses = from b in bonusGroup
where b.Amount >= 1000
select b.Amount};

Ipukaaa 3. Busig npi3Bull MpaiiBHUKIB Ta IPOIIOBUX CYM, SIKI BOHU OTpUMaJH (3apruiata +
npemii):
var query = from person in personnel
join bonus in bonuses on person.Name equals bonus.Name
into bonusGroup

select new { person.Name,
Income = person.Salary + bonusGroup.Sum(x => x.Amount)

}s

PrintCollection (query) ;

JIiBi 30BHilIHI 3’€AHAHHS
VY niBOMy 30BHIIIHROMY 3’€IHAHHI MTOBEPTAIOTHCS yCl1 €JIEMEHTH JI1BOi MOCTIJOBHOCTI (HABITh
KO M HE BIJMOBIJAE€ JKOJEH €JEMEHT MpaBoi MOCIIIOBHOCTI). i BUKOHAHHS LOTO THITY

3’€IHaHb MOTPIOHO BUKOPUCTOBYBATH MeToA DefaultIfEmpty.



Hpuxkaan.

var query = from person in personnel
join bonus in bonuses on person.Name equals bonus.Name
into bonusGroup
from b in bonusGroup.DefaultIfEmpty (new {Name =
person.Name, Amount = 0})
select new { person.Name, B = Db };
foreach (var item in query)
{

Console.WriteLine ("{0} {1}", item.Name, item.B.Amount);

}
LINQ. CunTakcuc MeToaiB

IIpoexkuii. [Iod0ynoBa HOBUX 00’ €KTIB

var list = personnel.Select (x => new { Name = x.Key, Salary = x.Value.salary });
PrintCollection(list.Where(x => x.Salary > 4000));

Metox OrderBy

var list = personnel.OrderByDescending (x=>x.Value.job);
PrintCollection(list.Select (x=>new{x.Key, x.Value.job}));
var list = personnel.OrderBy(x=>x.Value.job) .ThenBy (x=>x.Key) ;

Metoa Distinct

var list = personnel.Select(x => x.Value.job) .Distinct ()
PrintCollection (list);

Any Ta All
bool resultl = personnel.Any (x=>x.Key.StartsWith ("M"));
bool result2 = personnel.All(x => x.Value.job != "plumber");

ArperatHi QyHKuii

var query = personnel.Select(x => new{x.Key, x.Value.salary})
.Where (x=> x.salary >= personnel.Values.Average (y=>y.salary)):;

I'pynyBaHHS 1aHUX 3 BUKOPUCTAHHAM MeToay GroupBy

var query = personnel.GroupBy (x=>x.Value.job) ;
PrintCollection (query.Select (x=>new{Job = x.Key, TotalSalary =
x.Sum(y=>y.Value.salary) }));
abo
var query = personnel.GroupBy(x => x.Value.job);
foreach (var x in query)
Console.WriteLine ("{0} {1}", x.Key, x.Sum(y => y.Value.salary)):;

Ipuknaau 3anuTiB

List<Entry> employees = new List<Entry>
{
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new Entry { name = "Smith", job = "doctor", salary = 4000 },
new Entry { name = "Smith", Jjob = "worker", salary = 3000 },
new Entry { name = "Taylor", job = "doctor", salary = 2000 },
new Entry { name = "Adams", Jjob = "manager", salary = 5000 },
new Entry { name = "Carter", job = "worker", salary = 2500 }
b
var result = employees.Select((x, id) => new { index = id, name =
X.name, job = x.job}) .Where(x => x.job == "worker");
var result = employees.Where(x => x.salary <= employees
.Where(y => y.job == x.job) .Average(y => y.salary))

.Select (x => new {x.name, x.job});
Print (result);

var result employees.Where (x => employees
.Any (y => y.name == x.name && !y.Equals(x)));
var result = employees.GroupBy(x => x.job)
.Select (x => new {job = x.Key, avgSalary =

x.Average (y => y.salary) }) .OrderBy(x => x.avgSalary);

Take i Skip

var query = personnel.OrderBy(x => x.Value.salary) .Take (3);
PrintCollection (query.Select (x => new {x.Key, x.Value.salary})):;

First, FirstOrDefault i Last

var query = personnel.Last(x => x.Value.job == "driver");
Console.Writeline (query.Key);

3’cqHaHHA TA0JIHIL

Join — onepariis 3B’ 13yBaHHs JAHUX ABOX TAOJIMIb HA OCHOBI CHIJIBHOTO KJIFOYa
y

var bonusArray = newl]
{
new{name = "Miller", bonus = 1000},
new{name = "Carter", bonus = 2000},
new{name = "Smith", Dbonus = 1500},
}i
var query = personnel.Join (bonusArray, x => x.Key, x=>X.name,

(x,y) => new{name = x.Key, wage = x.Value.salary + y.bonus});
PrintCollection (query) ;

I'pynogi 3’eqnanns GroupJoin

var bonusArray = newl]

{
new{name = "Miller", bonus = 1000},
new{name "Smith", Dbonus 1500},
new{name "Miller", bonus 1500},
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var query = personnel.GroupJdoin (bonusArray, x => x.Key, x => x.name,
(x, y) => new { name = x.Key, wage = x.Value.salary + y.Sum(z =>
z.bonus) });
PrintCollection (query) ;
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