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HacToswaTa KHuUra ce pasnpocTpaHsaBa csobogHo npu cnegHuTe ycnoBsusa:

1. YwuTaTenute mMmar npaso:
- [la M3Non3BaT KHUrata uim 4acTu OT Hesl 3@ BCAKaKBN HEKOMEPCUATHN Lenu;

- [a M3MNoN3BaT Copc-KoAa OT NpUMepUTe U AEMOHCTPALUMNNTE, BKIOYEHN KbM
KHMraTa uim TeXHN MoanMdUKALMKM, 33 BCAKAKBM HYXAU, BKITOUNTESNHO U B
KOMepcuaaHu cohTyepHU NPoaAYKTH;

- Oa pa3npocTtpaH4aBaT 6esnnaTtHoO HENpoMeHEHN KOMNMia Ha KHUrata B
€/1EKTPOHEH NN XapTWUeH BUA,

- [a pasnpocTpaHaBaT 6e3nnaTHO U3BaAKW OT KHMUraTa, HO caMo Npu Uspud-
HOTO CMOMEHaBaHe Ha W3TOYHMKA W aBTOPUTE Ha CbOTBETHUA TEKCT,
nporpaMeH Koa WM Apyr Matepuan.

2. YuTatenuTte HAMAT NpaBo:

- Aa mMoauduumpart, NpenpaBsT 3@ CBOM HY>XAM WK NMpeBexaaT Ha APYr e3uK
KHUrata 6e3 M3pnyHoOTO CbriacMe Ha CbOTBETHUS aBTOP.

- 0Oa pa3npocCTpaHdaBaT Cpeuwly 3anjiallaHe KHuWrata wian 4actu OT Hed, KaTo
U3KTI0YEHNE NpaBn CaMO NpPOrpaMHUAT KoA4,

Bcuukuy 3anaseHn Mapku, U3Noa3BaHuM B Ta3W KHUra, ca COBCTBEHOCT Ha TEXHUTEe
nputexartenu.
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HAYYI CE OA MPOTPAMINPALL

B, AKALOEMVIATA HA TEAEPVIK"

Akagemuama Ha Teaepuk” e Bogewa o6pasoBamenHa uHuuuamuBa 3a nogeomoBka Ha
copmyepHuU uHXeHepu, Cb3gageHa om mexHoAozu4Hama komnanua Telerik: A Progress
Company. Kamo npegocmabsa kayecmBeHu oby4eHua no pa3pabomka Ha codpmyep u
npakmuuecku onum ¢ Had-HoBume mexHonozuu, ,Akagemuama Ha Teaepuk” nomaza Ha xopa
om pasaudHu Bov3pacmu ga ce peaausupam ycneuHo B T cekmopa. Om cv3gaBaHemo u
goceea, B8 ,Akagemuama Ha Teaepuk” ca 0by4eHu Hag 5000 kypcucmu npucbcmBeHo, a Hag
20 000 4oBeka ca uznoasBaau oHAaUH pecypcume Ha uHuuuamuBama. Becuuku kypcoBe ce
npegaazam npucbcmBeHO U OHAAUH.

BKAIOYW CE B ,,COQTYEPHATA AKALEMINA
HA TEAEPKK"

.CopmyepHama akagemus Ha Teaepuk” e uanocmHa npozpama no copmyepHo uHXxeHepcmBo,
HacouyeHa kbM CmygeHmu, Ha4yuHaewu npoepamMmucmu U cneuuaaucmu, koumo uckam ga ce
npekBaauduuupam. ,CodbmyepHama akagemusn Ha Teaepuk” npegaaza:

» BeanaamHo 0by4veHue no Hau-HoBume mexHoAozuu 3a pazpabomka Ha copmyep;

» Ekun om aekmopu u cneuuaaucmu om Telerik ¢ goA2o2oguweH onum;

» MogepHo obopygBaH y4ebeH ugHmMup.
MpoyyBaHe cpeg npeMuHaaume ycnewHo noHe gBe-mpemu om yyebHama npozpama npes
2012-2013 2. nokasBa, ye:

» 97% om buBwume kypcucmu gHec pabomam B codmyepHama uHgycmpua. MNMoumu
noaocBuHama om max Hamupam paboma cwe gokamo ce oby4yaBam 8 ,,CopmyepHama
akagemusn Ha Teaepuk” uau camo B pamkume Ha meceu, caeg kpaa Ha npogpamama;

» CmapmoBomo BvaHazpakgeHue Ha noBevemo kypcucmu HagxBopas cpegHomo 3a
cmpaHama 3anAaulaHe;

» 100% om y4acmHuuume B npoyuBaHemo nocouBam ,CopmyepHama akagemus Ha
Teaepuk” kamo dakmop, gonpuHecba 3a ycneuwHama uMm npodecuoHasHa peaau3auus.

MPOYETI NMOBEYE

MNocemu academy.telerik.com u y4yacmBau oHAalH B kypcoBeme
Hamepu Hu BvB Facebook: facebook.com/TelerikAcademy
legad Bugeo aekuuu: youtube.com/user/TelerikAcademy
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http://academy.telerik.com
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Knuuzama e OPUSHHATTHO ﬁweftpcm Heoperite, HeomcrvRedau{o om C6emoGHOmo HUGO 6
I)H?&TL’JK‘()HH{HM 57)11?0 pazeueaiiid ce CoepeMeHHd odnacm Ha KOMAFOMbPHARA llHd)()}‘l-WﬂIfIlH\ﬂ.
Enmmin KE‘HCBCJ}I\'IICB\ HHCTIIT}"T II0 MaréMaTHKa 11 IIH(l}OpMﬂTHK?I. B'Iﬂ[fflpCKﬂ axKameMIlrd Ha HayKITe

3a cv30a6aneno Ha Ka1ecmeeri npozpamu He e docmantoHo mp{j}e&.‘mnmm GadeeHe Ha eoun
E3UK 30 npocpamupare. bez CEePHOZHI NOZHAHUA 6 obitacmma Ha aizopummume He € 663MONCHO

Oa ce Hanpasu eeKmueHa NPoPama.
mou. Kpacnvup Manes, ®axynrer no Maremarnka 1 Madopmarmixka, CV “Cp. Kmvent Oxprnckn’”,
AmepHKaHCKI YHUBepPCUTET - baaroesrpan

KHHrata e opHTHHaTHO $BNTApCKO TBOPEHHE, HEOTCTHMBALIO OT CBETOBHOTO HHBO B pasriexkiaHata GBp30 pa3BHBAIIA ce
ChbBpEMeHHa 00JacT Ha KOMIIOThbpPHata uH(OpMarHka. TA chueTaBa NPOrpaMHCTKA NpPaKTHKA € TeOPHA. H3CpajJgHa BBPXY
MATEMATHYECKH MeTOOH. KOSTO JOIPIHACA 3a l'IO-J.OﬁlJO pazﬁnpaHe H [IPHIaraHe Ha l\-IHOl'Oﬁ]JOI‘iHHIE AINOPHIMH, CBABPAKALII CE B
HEdA. anI[HaZHa‘IEHa € 33 UMTaTeTH, KOUTo OmXa OIEHHIH TO3W CHHTE3 — YUECHHIIH H TEXHHTE YUNTETH. CTYOIEHTH H TEXHHTE
TpeToaaBaTeTl, rrpoq:ecuouafmn TMpOTPaMHCTH H TEXHUTE PBRKOBOIHTEIH H pmﬁn’pa e, TA € 3@ BCHIKH THOHTETH

KHurata MoEe 1a CITY:KH H KATO IIPEEB3XOJCH YHHBEPCHTETCKH KYPC 38 BRBEJCHHE B AMTOPHTMHTE H CTPYKTYPHTE OT JaHHH.
Moke JIa ce Kaje, 4e HaydHOTO H NeJarorH9eckoTo i HHBO € 3HAYHTENHO. BCHIIHOCT T4 € eKClepHMEHTHpPaHa OT aBTOPHTE ii B Kypca
"[IpoeKTHpaHe H AHATH3Z HA KOMITIOTEPHH anropHTMH" B CV “Ce. KnHMeHT OXpHICKH™.

3abenexuMara pasiHkKa C MOBEYETO YHHBEPCHTETCKH y‘léGHHl.lH H PBEOBOJACTBA MO AITOPHTIMH H CTPYKTYPH OT JaHHH €, 1€
ABTOPHTE M3M0I3BAT MOAX0 "0TH0Ny-Harope", TPBIBafKH 0T CAMOTO MPOTpaMHpPaHe. 3a da CTHTHAT 10 TeopHATa. ToBa obAcHABA H
SHATHTETHOTO NPHCECTBHE B KHHIaTa Ha LATOCTHO 3aBBPINCHH. €IETaHTHO OQOPMEH.H [IporpaMI ¢ H3X0OCH TEKCT Ha €3HKa CH.

3a HAUHHAETIHA YHTATET TO MOXKE Ja CIYHH KaTO MBTEBOTHTE B €TTHA Qﬁ’)meHa 0BTACT, 4 34 3AMO3HATHA ¢ TA3H ODTACT ONTHTEH
MPOTPAMHCT TO HMa KaTeCTBA Ha CIIPABOTHHK.

Eaun Kenegeoxcties, HHCRRIMYI 10 ManmeMamnuxa u ungopymainuka, Bureapeka akaoeria Ha Havkime

3a CBH3JABAHETO HA KAMeCTBEHH MPOrpaMH He & JOCTaThuHO I[epDEKTHOTO BIajleeHe Ha eIMH €3HK 3a Hporpamupade. be:
CEPHO3HH MO3HAHHA B 007acTTa Ha alTOPHTMHTE HE € BB3MOXKHO 4 C& HaNPaBH e(eKTHBHA mporpaMa. ocoGeHo KoraTo ce paloTH ¢
TomeMH o0eMH 0T JaHHH. 3a ChXaIcHHe, B JOCTHIHATAa 3a OBATApCKHA WHTATeN JIHTEpPaTypa CBINECTBYBa Ipa3sHOTa B TOBa
oTHOmMeHHe. HaMHUIHHTE TEKCTOBE Ca MATKO H He MOKPHBAT JOCTATBIHO Ejlﬂﬁpﬂ TemMara.

KHHTATA, KOATO TBPAHTE B PBIETE CH, € CTEeBAMO, MO-MEBAPO H TMO-CHCTEMATHYHO, YCHIHE clel ABYTOMHOTO H3TaHHE Ha
eHHHA OT aBTOpHTe - Ipecnas HakoB - qo0pe Mo3HATO Ha BCHYKH, KOHTO B MOCTEIHHTE TOJIHHH ca Y9acTBaTH B ChCTE3AHHA MO
nporpamupase. 11 [Ipecnas Haxop. u [Tanattior [JoOpHKOB ca ABJITOFOIHIIHE YYacTHHIN B ChCTE3aHHA 0 IporpaMupane. OTHavato
33 YUCHHIN. a MNO-KBCHO H 3a CTyAeHTH. Il gBamara HMar OrpoMeH OIHT B pelllaBaHEe Ha OPOIPAMHCIKH 3aJaiH ¢ ONpeIelcHO
ATTOPHTMHYEH XapakTep. A MHOrooGpa3HeTo OT ATTOPHTMH H ATTOPHTMIYHH TEXHHKH. MHOTO PEIIEHH NPHMEPH H MHOTO 3a1a9H 3a
CaMOCTOATETHA PadoTa, ca OCHOBHH XapaKTepPHCTHKHE HA HACTOAIIATA KHHTA.

Pasfmpa ce. HHKOe H3IaHHe, KOTKOTO H 06eMHCTO Ja € To, He Moke Ja ofxBaHe aScOMOTHO BCHTKO, KOSTO & HAIPABEHO OT
YOBEYECTBOTO B 00IACTTa HA ANTOPHTMHATE, HO padoTara, KOATO JBAMATA ABTOPH CA CEBPIIIIIH, € TyJecHa.

ooy. Kpacumup Mores, Daxvmmem no Mamevamuxa « Hugopmamura, CY “Ce. Kmivenm Oxpudcru”,
Asepurancru yuusepcuimem - Eiacoeecpad

HecoyuaiiHo aBTOpHTe Ha KHHIATA Ca IOCTAaBHIH 3a HeliHo 3araBue “llporpammpane = ++Anropurym:”. Makap Taxopa
OMPOCTABAHE BCE TIOBEHE Ja TyGH CBOATA AKTYATHOCT B CBBPEMEHHOTO MpOrpaMHpaHe, H3GOPBT HA AITOPHTMH (M CTPYKTYPH OT
JIAHEH) MPOoIbTKABA Ta OKa3Ba 3HAUYHTENHO BIHAHHE BBEPXY e(EeKTHBHOCTA Ha MOYTH BCAKA MPOTPaMa.

OCHOBHHAT AKIEHT B HACTOANIATA KHHIA € MOCTAaBeH BBPXY NPOEKTHPAHETO H aHAJH3a HAa KOMIIOTBPHH ANTOPHTMH,
HE3aBHCHMO 0T KOHKPETHHA €3HK 3a [IPOrpaMHpaHe. MaKkap 3a peajH3allHATa HM 1a e Hibpan Cu. Ilpeanoxkeno e 3anpadoueHo H
HIYePHNATSIHO H3N0KEHHE, KOSTO ¢ BR3NpHeMa JeCHO OT MHTATS 1A, ¢IHO HAHCTHHA PAIKO CBUCTAHHE.

He moxe ga He ce moguepTae, 9e aBTOPHTE Ca Cpefl Haf-H3ABEHHTE CBCTE3ATEIH IO MPOTPaMHpAHE ¥ HAC H, MAKap H MIajH,
HMAaT 3HATHTEICH NPAKTHIECKH ONHT BBE BomemnH codTyepEH ¢upmu. C Ta3sH KHHTa Ha UHTATeId Ce JaBa BB3MOXKHOCT Ja ce
3al03HAE ¢ BAXXHH H (JHHH IPOrpaMHCTKH TEXHHKH.

ooy. Acen Paxwes, ITnoeonecku Yuusepcumen

http://www.programirane.org/ ITena: 20 as.
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NMNpearoBop

AKO UcCKaTe [a ce 3axBaHeTe CeEpUO3HO C NporpaMupaHe, nonagHasim cte Ha
npaBuaHaTa KHUra. HancrtuHa! ToBa e KHUraTa, € KOSTO MOXETe Aa HanpasuTe
NbpBUTE CU CTbMKW B NporpaMmpaHeTo. TS We Bu Aaje COMMAHM OCHOBM OT
3HaHMA, C KOUTO Aa noemeTe Mo AbJMMsS NbT Ha M3y4vyaBaHe Ha CbBpPEMEHHUTEe
e3uuUmM 3a nporpaMmpaHe um TexHosormm 3a paspaboTtka Ha codTyep. Tosa e
KHUra, KOSTO yuu Ha dyHAAMeHTa/IHUTE NPUHLUMNM Ha NMporpaMmpaHeTo, KOUTo
He ca ce NpoOMeHWIn CbLEeCTBEHO Npe3 nocneaHuTe 15 roamHu.

He ce nputecHsaBalTe ga npoyeTeTe Ta3u KHura, gopn C# ga He e e3UKbT, C
KOMTO MUCKaTe Aa ce 3aHmmaBaTe. C KOMTO M APYr €3MK Aa Npoab/ikmTe no-
HaTaTbK, 3HAHMATA, KOUTO We BU AaJeM, LWe BM oCTaHaT TpanHOo, 3al0To Tasu
KHMra we BM HayyM ga MUCAWUTE KaTo nporpamMumctu. llle BuM nokaxem u
Hay4yMM KakK ga nulieTe nporpaMmu, C KOUTO Aa pellaBaTe NpPaKTUYECKU 3a4a4n
Mo nporpamMmpaHe, wWe BW MU3rpaauM yMeHUsa [a U3IMUCIATE U peanusmpate
anropuTMM 1 Aa nonseaTe pasIMyHKU CTPYKTYPU OT AaHHMW.

KonkoTo n ga Bu ce CTpyBa HEBEPOATHO, 6a30BMTE NMPUHLUMMNKN HA NUCAHE Ha
KOMMIOTbPHW MPOrpaMm He ca Cce NPOMEHUN CbLLECTBEHO Npe3 nocnegHute 15
roaMHu. EanumnTe 3a nporpamMmpaHe ce NpoMeHST, TEXHOMOTUUTE CE NPOMEHST,
cpeancTtBaTa 3a pa3paboTka ce pa3BMBaT, HO MPUHUMMAWTE Ha NpPOrpaMUpaHeTo
CW ocTaBaT eaHn u cbwn. Korato yoBek ce Hayum ga MUCAU aJIFOPUTMUYHO,
KOraTo Ce€ Hay4n MHCTUHKTUBHO Aa pa3aens npobneMmTe Ha nocneaoBaTe/IHOCT
OT CTbMKM W Aa M1 pellasBa, Korato ce Hayuu ga noabupa noaxoasiim CTpYKTypu
OT [daHHM W ga nMwe KauvyecTBeH nporpaMeH Kopg, ToraBa TOW CTaBa
nporpamuct. Korato npmnaobuete Te3m yMeHUs1, JIECHO MOXETE Aa HayuuTe HOBMU
e3Un U pasnIMyHU TEeXHONOormu, KaTto yeb nporpamupaHe, 6a3n OT AaHHW,
HTML5, XML, SQL, ASP.NET, XAML, Flash, Java EE u owe cTtoTnuumn apyru.

Tasnm KHUra e UMeHHO 3a TOBa Aa BU Hayyun ga MUCAUTE KaTo NporpaMmucTu, a
e3nkbT C# e caMO eAnH MHCTPYMEHT, KOMTO MOXe Aa Ce 3aMeHW C BCEKU Apyr
CbBpeMeHeH nporpameH esuk, Hanpumep Java, C++, PHP nnun Python. ToBa e
KHWUra 3a nporpamMmpaHe, a He KHura 3a C#!

3a KOro e npegHasHa4yeHa Ta3m KHura?

Ta3n KHMUra e Han-nNoaxoAsla 3a HaYMHaewWwm. TS e NnpeaHasHa4vyeHa 3a BCUYKN,
KOWTO He ca ce 3aHuMaBanuM A0 MOMEHTa CEPMO3HO C MporpamuMpaHe u umaTt
XXenaHue Aa 3ano4yHaT. Ta3m KHMra ctapTvpa OT HyJlaTa M BW 3ano3HaBa CTbhKa
Mo CTbMKa C OCHOBUTE Ha MporpamMmpaHeTo. T HsAMa Aa BM Hay4n Ha BCUMYKO,
KoeTto Bu TpsbBa, 3a ga cTaHeTe codTyepeH MHXXeHep n ga pabotute B
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codpTyepHa pmpMa, HO e BM AaZe OCHOBM, BbpXy KOUTO Aa rpagute TEeXHOJ0-
MMYHM 3HAHUS U YMEHUSA, @ C TAX BEYE e MOXETe Aa NpeBbpHeTe nporpaMm-
paHeTo B CBOS npodecus.

AKO HMKOra He CTe MucasM KOMMIOTbPHW MpOrpaMmu, He ce MNpUTECHSIBaMlTe.
BuHarM nMa nbpBu NbT. B Tasn KHMra we BM HAy4YMM Ha nporpaMupaHe oT
Hynarta. He oyakBaMe [a 3HaeTe U MOXETE HELLO NpeaBapuTenHo. JocTaTbuHo
e [a MMaTe KOMMITbPHA rMPaMOTHOCT U XefaHue Aa ce 3aHMMaBaTe C nporpa-
MupaHe. OCTaHanoTo Le ro Npo4YeTeTe OT Ta3u KHUra.

AKO Beue MOXeTe Aa nuweTte NpoCcTy NporpaMkKn Uan cTe yuymnu nporpamMmmpaHe
B yumnuwie, nnv B yYHUBEpPCUTETA, UK CTE NUCanu NporpamMeH Koj C NpusaTenu,
He cuM MucneTe, ye 3HaeTe Bcuyko! MpoyeTtere Ta3m KHUra u e ce ybeaute
KOJSIKO MHOM0 Hela cTe nponycHann. KHurata e 3a HauuHaewm, Ho BM Aasa
KOHLEenuMn, KOoUTO AOPU HSAKOW nporpamumctu ¢ 6oraT onuT He Bnagedtr. B
codTyepHUTE GUPMKN Ca Ce HaBbAUNN Bb3MYTUTENHO MHOIO CamMoAenLn, KOUTO
BbMpeKn Ye NnporpammpaT Ha 3ansaTta OT roAMHU, He BllaaesaT OCHOBUTE Ha npor-
paMMpaHeTo U He 3HAAT KakBo e xew-tabnuya, kak pabotm nonmMmopePmsmbT
n Kak ce pabotn c no6uToBmn onepaummn. He 6baete kato Tax! Hayyete nbpBO
OCHOBWTE Ha NporpaMMpaHeTo, a cfef ToBa TexHonorumte. B npoTuBeH cnyyan
puCKyBaTe Aa OCTaHeTe ocakaTeHM KaTo NporpamMucTyi 3a MHOMO AbAro speMe (a
Moxe 61 1 3a Usan XKMBOT).

AKO NMbK MMaTe ONUT C NpOorpaMMpaHeTo, 3a Aa NpeueHnTe fann Tasu KHUra
€ 3a Bac, A pasrnegante nogpobHO U BUXKTE Aasnn Ca BM MO3HATU BCUYKKN TEMHU,
KOUTO cMe pasrneganu. O6bpHeTe No-rossgsMo BHMMaHue Ha rnasute "CTpyKTypu
OT AaHHW — CbNoCTaBKa M Npenopbku”, "MNpuHUMAM Ha 06EKTHO-OPUEHTUPAHOTO
nporpammpane", "Kak fa pewaBame 3agayu no nporpammpaHe?” n "KayecreeH
nporpameH koa". MHOro e BeposiTHO, AOPW aKO MMaTe HAKOMIKO rOAMHM ONWUT, Aa
He Bnageete pobpe paboTata CbC CTPYKTYPM OT AAHHM, Ja He yMeeTe Aa
oUeHsiBaTe CHMOMXHOCT Ha aJsiropuTbM, [a He Bjageete B Ab/b604YMHa
KOHUenumMuTe Ha 06eKTHO-OPMEHTUPAHOTO NMporpammpane (BknoumtenHo UML m
design patterns) u pga He no3HaBaTe p[o6puTe MNpakTMKM 3@ MNucaHe Ha
KayecTBEeH nporpamMeH koa. ToBa ca MHOIO BaXXHW TEMU, KOUTO He ce cpewiaTt
BbB BCSIKa KHWIa 3a nporpaMmmpaHe, Taka 4ye He rm nponyckamnTe!

He ca Heo6xoanMu HaYaNHU NO3HAHUA

B Ta3u KHMra He o4yakBaMe OT umTaTenuTe 4a MMaT NpeaBapuTEeNHU 3HAHUS MO
nporpamMmMpaHe. He e Heo6xoaMMO Aa CTe YyYUIU UHGPOPMALMOHHU TEXHOIOMUN
WUNAN KOMMIOTBPHW HAyKW, 3a Aa 4yeTeTe W pasbupate yuyebHus MaTepuan.
KHuraTta 3anouBa OT HyJslaTta W MOCTEMNEHHO BW BbBMMYA B MPOrpaMmMpaHeTo.
BCMUKKN TEXHNUECKM MOHATUS, KOMTO Le CpeLLUHeTe, ca 06CHEHU Npean ToBa U
He e HY>KHO Aa 'Y 3HaeTe OT APYrM U3TOYHULUM. AKO HE 3HaeTe KaKBO € KoMnuia-
Top, nebbrep, cpeaa 3a pa3paboTka, NMPOMEHJMBA, MacuB, LWKbJ, KOH305a,
CUMBOJIEH HU3, CTPYKTYpa OT AaHHW, afirOpUTbM, CITIOXHOCT Ha aNropmuTbM, Knac
nnun o6ekT, He ce nnaweTte. OT Ta3M KHMra LWe Hay4uTe BCUUKMN TE€3UN MOHATUS U
MHOrO APYrM W MNOCTEMEHHO Lle CBMKHETE Aa M MON3BaTe HENpecTaHHO B
exxeaHeBHaTa cu paboTa. [pocTo YeTeTe KHUraTa nocnenoBaTesHO M NpaBeTe
ynpa>KkHeHunaTa.
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AKO BCe Mak MMaTe npeaBapuUTesIHM NMO3HAHMUSA MO KOMMIOTbPHU HAYKU U
MHMOPMaALUMOHHN TEXHOMOTMN, MPU BCUYKM MOJIOXKEHUS Te LWe ca BW OT Mnosnasa.
AKO crneaBaTe YHUBEPCUTETCKA CMELNANHOCT CBbpP3aHa C KOMMIOTbPHUTE TEXHO-
JIOTUN WU B YYUNIULLE YyuYnTe MH(OPMAUMOHHN TEXHOJIOrMK, TOBA CaMo e BU
NMOMOrHE, HO He e 3aAb/IXUTENHO. AKO yuyuTe TYpU3bM UM NMpaBo, WAK apyra
CMELMANHOCT, KOATO HSIM@ MHOro O6L0 C KOMMIOTbPHUTE TEXHOSOIUMU, CbLLO
MOXeTe Zla CTaHeTe A06bp NPOrpaMuCT, CTUra Aa uMmare xenaHue.

Bn 6Mno nonesHo Aa MMaTte Ha4vasnHa KOMMNIOTbPHA NrPaMOTHOCT, TbM KaTo
HsAMa Aa obsicHIBaMe KaKBO € Cbaﬁﬂ, KakKBO € TBbpAd AUNCK, KaKBO € MpeXoBa
KapTa, KakK ce ABMXW MULLIKATa M KaK ce nuwe Ha KnasuaTtyparta. O4yakBaMe aa
3HaeTe KaK Aa CU CIyXnTe C KOMMNITbpa U Kak Aa non3saTte NHTepHeT.

MNpenopbuBa ce ynTaTenuTe Aa MMaT HAKAKBU 3HAHUA MO aHIIMACKMU e3MUK,
noHe HavasnHu. BcuukaTa AOKYMeHTauMsi, KOSTO Le Mnos3BaTe exXegHeBHO, U
MOYTU BCMYKM CANTOBE 3a MporpaMnupaHe, KOUTO We YyeTeTe NOCTOSSHHO, ca Ha
aHMMICKN e3nk. B npodecmnata Ha nporpammcrta aHrMMNCKUAT € abConTHO
3aabkuteneH. KosnkoTo no-paHo ro HayymTe, ToaKoBa no-gobpe.

He cu npaBeTe Un03MKN, Ye MOXKETe Aa CTaHeTe NpPorpamMucTm,
6e3 na HayuuTe NOHe MaJIKo aHrMUNCcKK e3uk! ToBa e NpocTo
HaMBHO OYakKBaHe. AKO He 3HaeTe aHIJ/IMACKN, NpeMUuHeTe
& HSAIKAaKbB KypC U c/iefl TOBa 3ano4YyHeTe Aa YeTeTe TeEXHUUECKMU
TEKCTOBE M CM BajeTe Herno3HaTUTe AyMM U I'M 3ayuyaBauTe.
Llle ce yBepuTe, Ye TEXHUUECKUSAT aHIIMACKUN CE YUM JIECHO U
He OTHEMa MHOro BpeMme.

KakBo o6xBauja Ta3m KHura?

HacTosiwaTta KkHura o6xsalla OCHOBUTE Ha NpOrpaMMpaHeTo. T4 wWe BU Hayuu
Kak aa aeduHmMpaTe 1 n3nonseaTe NMPOMEHIMBU, Kak Aa paboTuTe C NPUMNTUBHU
CTPYKTYPM OT AaHHM (KaTo HanpuMep 4Ymcna), Kak Aa opraHusmnparte J1orM4yecku
KOHCTPYKLMWN, YCNOBHU KOHCTPYKLMKM M LUMKAKN, KaK Aa nedyataTte Ha KOH30/aTa,
KakK fda nos3BaTe MacuBW, Kak ga pabotute ¢ 6poriHM cuctemMum, Kak Aa
aAedunHnpate n m3nonseaTte MeToaM M Aa Cb3gaBaTe M m3nonspsate obekTu.
Hapen ¢ HayanHMTe NO3HaHWS MO MporpaMmmpaHe KHurata uwe BM NMOMOrHe aa
Bb3MNpPUEMETE M Ma/IKO NMO-CJI0XKHU KOHLUEeNnuun Kato o6paboTka Ha CUMBOJTHU
HM30Be, paboTa C M3KIOYEHUS, U3MON3BAHE Ha CJ/IOXHU CTPYKTYPWU OT AAHHMU
(kaTto abpBeTa M xew-tabnuumn), pabota c TekcToBu arinose, gedbuHUpaHe Ha
cobcTBeHM knacose u paboTta ¢ LINQ 3aaBku. LLle 6baaT 3acTbneHn B AbnboumHa
KoHUenumMute Ha 06eKTHO-OPMEHTUPAHOTO NporpaMMpaHe KaTto yTBbpAeH
noaxo B CbBpeMeHHaTa pa3paboTka Ha codTyep. Hakpasa we ce cbnbckaTe C
NpakTUKMTE 3a NUCaHe Ha BMCOKOKayeCTBEHM MporpaMmm M C pellaBaHeTO Ha
peanHu npobnemMn oT NnporpammpaHeTo. KHMrata usnara usnoctHa MeToao1orms
3a pewaBaHe Ha 3ajjlauM No nporpaMmmpaHe 1 BbobLie Ha anrOpPUTMUYHMU
npobseMn 1 NokasBa Kak ce npwusara TS Ha NpakTMKa C HAKOJIKO MPUMEPHU TEMMU
OT M3NUTK NO NporpaMmpaHe. ToBa e Hewo, KOeTo HAMa Aa CpeliHeTe B HMKOS
Apyra KHura 3a nporpamMumpaHe.
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Ha kakBO HAMa fa BM Hay4M Ta3m KHura?

Ta3u KHUra HAMa Aa ByM pape npodecunara "codpryepeH nHxxeHep"! Tasn
KHMUra HaMa ga BM Hayuu ga nonseate usnata .NET nnatdopma, ga pabotute ¢
6asn oT pAaHHKW, Aa npaBuTe AWMHaAMWYHKM yeb canToBe, aAa 6opaBute C
nposopeyeH rpadumueH noTpebutenckm uHTepdeinc n ga paspaborBate yeb
npunoxeHus. Hama pa ce HayuuTe aga pa3paboTBaTte Cepumo3HU CODTYEpHU
NPUIOXeEHNS U CMCTeMM KaTo Hanpumep Skype, Firefox, MS Word nnu counanum
Mpexun KkaTto Facebook m TbproBckum noprtanm kato Amazon.com. 3a TakuBa
NMPOeKTN Ca HYXHW MHOro, MHOro rogMHmu pa6ora M onuUT M NO3HaHUATa OT
Tasu KHUra ca camMo e4HO NpeKkpacHO Ha4vasno.

OT KHMraTa HAMa Ja ce Hay4dmTe Ha coTyepHO MHXEeHepCTBO M paboTa B ekun
M HAMa Aa MOXeTe Aa ce noAaroTeuTe 3a paboTa no peasHuW NpoekTn B codpTy-
epHa dumpMa. 3a ga ce HayuuTe Ha BCMYKO TOBa Le BW TpsibBaT ouie HAKOJIKO
KHMUIM U JONbAHUTENHN 0By4eHunsl, HO He CbXansdBanTe 3a BPEMETO, KOETO Lie
oTAenuTe Ha Tasu KHura. lNpasuTe npasuneH nsbop, KaTto 3anoysaTe OT OCHO-
BWUTE Ha NMporpammpaHeTo BMEeCTO AMPEKTHO OT yeb n MobMAHM NPUIOXKEHUS U
6a3n pgaHHW. ToBa BWM OaBa LWAHC Aa CTaHeTe A06BbpP NMpOrpamMmMcT, KOWTO
pa3bupa nporpammpaHeTo M TexHonormute B AblboumHa. Cnea KaTto ycesouTe
OCHOBWTE Ha NpPOrpaMMpaHeTo, e BN € MHOro No-/IeCHO Aa YeTeTe U yyuTe 3a
6a3un gaHHu 1 yeb npunoxeHusa v we pasbupaTe ToBa, KOETO YeTeTe, MHOMO Mo-
JIECHO M B MHOrO no-ronsiMa Abnbo4ymHa, OTKOSIKOTO aKo Ce 3axBaHeTe Aa yuuTte
anpekTtHo SQL, ASP.NET, AJAX, WPF nnn mobunHa paspaboTtka.

Hsakou Balwm Konern 3anoysaTt ga nporpammpar ANPEKTHO OT yeb npunoxeHus
n 6a3m ot gaHHK, 6e3 fa 3HAAT KakKBO € MAaCUB, KakBO € CMUCHbK N KakBO e Xell-
Tabnmua. He um 3aBmxgante! Te ca TpbrHanAn No TpyAHMS MbT, OT3a4 Hanpea.
LLle ce HayyaT Aa NpaBAT HAUCKOKaYecTBeHu yeb cantoBe c PHP 1 MySQL, Ho
we uMm e 6e3kpaHO TPYAHO Aa CTaHaT UCTMHCKKU npodecmoHanmctm. U Bue we
HayuuTe yeb TexHonormnute u 6asnte AaHHKU, HO NMpeaun Aa ce 3axBaHeTe C THX,
NbpPBO Ce Hay4yeTe Aa nporpamMmupare. ToBa e MHOro no-BaxHo. [Ja HayuuTe
eflHa Unu gpyra TexXHONOrnMsa e MHOro JlecHo, cnej KaTto umaTe ocHoBaTa, cnes
KaTo MOXeTe ga MUCIUTE anropMTMMYHO M 3HaeTe Kak ga noaxoxpate KbM
npobneMnTe Ha NporpaMmMpaHeTo.

[Aa 3ano4yHew ¢ nporpaMMpaHeTo oT yeb npunoxkxeHusa um 6asmu
AAHHM e CbLUO TOJIKOBa HENnpaBUJIHO, KOJIKOTO U Ala 3ano4YyHell
AQ YUYMLU YYXXA €3UK OT HAKOM KJIaCM4YeCKM poOMaH BMeCTO OT
& 6ykBap wamn yyebHuK 3a HauMHaewm. He e HEBb3MOXXHO, HO
KaTo TU NIMNCBAaT OCHOBUTE, € MHOro No-TpyAHo. Bb3MOXHO e
c/sieq ToBa C roaMHM Aa ocTtaHew 6e3 BakHu byHAAMEHTaNHU
3HaHWA M Aa cTaBall 3a CMAX nNpea KoJsiernte cu.

Kak e npeacraBeHa uHdopMmauusaTa?

Bbrnpekun ronemua 6poii aBTOpW, CbaBTOpU M peaakTopu, CMe ce nocTapanu
CTUNBT Ha TeKCTa B KHUrata Ja 6ble M3KJAUYUTENIHO [OCTbMEH.
CbabpXaHWETO e npeacraBeHo B Aob6pe CTPyKTypupaH BuA, pasfeneHo C
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MHOXEeCTBO 3arfaBus W noa3arfiaBus, KOETO MO03BOJisiBa JIECHOTO My
Bb3MNpMeMaHe, KakTo U 6bpP30TO TbpceHe Ha MHdOopMaUns B TEKCTA.

HacTosiwaTta KHUra e HanncaHa oT NPOrpaMMcTyU 3a NporpaMmcTu. AsTopuTe
ca gencreawm codpTyepHn paspaboTumum, Konerm c peasieH onuT KakTo B pa3pa-
60oTBaHETO Ha codpTyep, Taka U B 0byuyeHUeTo No nporpamupaHe. bnarogapexHue
Ha TOBa KAuYeCTBOTO Ha U3JI0XXEHUETO € Ha MHOro 4o6po HMBO.

BcMUkn aBTOpM SICHO Cb3HaBaT, Y€ MPUMEPHUAT COPC KOA € eAHO OT HaWi-
Ba>HWUTE Hellla B eAHa KHUra 3a nporpammpaHe. IMEHHO nopaan Ta3u nNpuyYmnHa
TEKCTbT € CbMPOBO/IEH C MHOIO, MHOIO NPUMEPU, UIIOCTPALIMN U KapTUHKM.

Hama Kkak, Korato BCsika riaBa € nMucaHa OT pasJiM4yeH aBTop, [a HdaMa
pasMUHaBaHMA Mexay CTUNOBETE Ha M3Ka3 M KayeCTBOTO Ha OTAESIHUTE r/iaBu.
Hakon aBTOpuM BMOXWXa MHOrO cTapaHume (Meceuum Hapea) U MHOMoO ycmnus, 3a
Aa CTaHaT nepdeKTHM TeXHUTe rnasu. [pyru He BAOXMXA YaK TONKOBa yCUANS
M 3aToBa HSAKOM rfaBu He ca Taka XybaBu 1 nayepnaTesiHm KaTo gpyrute. He Ha
nocrefHo MACTO OMUTBLT Ha aBTOpUTE e pas/ivyeH: HAKOW nporpaMupar
npodecroHanHo ot 2-3 rogmMHu, AokaTo Apyru — oT 15 roanHmn HacaM. Hama kak
TOBa [a He ce OTpa3M Ha KayecTBOTO, HO BW yBepaABaMe, 4Ye BCSKa rnasa €
MUHana pefakums nm OTropaps rMoHe MUHUMarHO Ha BUCOKWUTE M3UCKBaHUSA Ha
BoAelWmnTe aBTopM Ha KHuraTta — CeeTinH Hakoe 1 BecenuH Kones.

KakBo e C#?

Beue obscHMXMe, Ye Ta3u KHUra He e 3a e3uka C#, a 3a nporpaMmpaHeTo
KaToO KOHUEenuua 1 HeroBuTe OCHOBHU NpuUHUMNU. Hne nanonssame e3unka C#
n nnatdopmaTa Microsoft .NET Framework camMo KaToO CcpeaCTBO 3a NMUCaHe Ha
nporpameH koA n He Habnarame BbLpXYy crneundunkuTe Ha esunka. Hacrosqwarta
KHUra Moxe Aa 6bae HaMepeHa W BbB BapuaHTW 3a ApyrM e3uum kaTto Java u
C++, HO pa3/INKUTE HE Ca CbLECTBEHMN.

Bce nak, HeKa pasKaXeM C HSKOJIKO AyMu KakBo e C# (4eTe ce "cu wapn").

& C# e cbBpeMeHeH e3MK 3a nporpaMmumpaHe u pa3paborka Ha
coTyepHM NPUJIOIKEHHUSA.

Ako aymnukute "C#" n ".NET Framework" Bu 3By4yaT Heno3HaTo, B cieaBallarta
rnaea uwe Hay4duTe nogpobHO 3a TAX M 3a Bpb3kaTa Mexay Tax. Cera Heka Bce
nak ob6siCHMM CbBCEM HakKpaTKo KakBo e C#, kakBo e .NET, .NET Framework,
CLR 1 ocTtaHanuTte cBbp3aHu C e3mka C# TexHonorunm.

E3unkbT C#

C# e cbBpeMeHeH 06eKTHO-OpueHTUpPaH e3MK 3a nporpaMmmpaHe c obLwo
npeaHasHadyeHue, cb3gageH M pa3BuBaH OT Microsoft kato yact ot .NET
nnarcdopmarta. Ha esmka C# u Bbpxy .NET nnatdopmaTta ce paspaborsa
W3KIIOUNTENHO pa3Hoobpa3eH codTyep: oduc npunoxeHus, yeb npnnoxeHus m
yeb calitoBe, HACTO/IHU MNPUNOXKEHUS, MYNTUMEOMNHW MPUIOXKEHUS, Npu-
noXeHnsa 3a MobunHm TenedoHn n Tabnetn, Urpyu N MHOro Apyru.
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C# e e3MK OT BUCOKO HMBO, KOWTO npuinya Ha Java n C++ 1 OOHSAKbBbAE Ha
e3num kato Delphi, VB.NET n C. Bcuukmn C# nporpamm ca o6eKTHO-OpPUEHTU-
paHu. Te npeacTtaBnaBaT CbBKYMHOCT OT AedMHMUMM HA KIacoBe, KOWUTO
CcbabpKaT B cebe cnm MeToan, a B METOANTE € pas3nosioXKeHa nporpamHaTta aormka
— WHCTPYKUMWTE, KOMUTO KOMMIOTLPBT M3NbAHABaA. [loBeye peTamnm 3a ToBa
KaKBO € Kflac, KakBo € MeTo4 WM KakBo npeacrtasnasaTt C# nporpamute we
Hay4ynTe B cnejBallaTa rnaea.

B naHewHo BpeMe C# e eguMH OT HaW-nonynasipHuTe e3MuM 3a
nporpamupaHe. Ha Hero nuwaTt MWINMOHK pa3paboTumum nNo usn ceaT. Tbi
kKaTto C# e paspaboTeH oT MankpocodT KaTo 4acT OT TAXHaTa CbBpPEMEHHa
nnatdopma 3a paspaboTka U usnbiaHeHMe Ha npunoxeHus .NET Framework,
€3UKbT € CWAHO pasnpocTpaHeH cpen Microsoft-opmeHTupaHute dupmu,
opraHusaumm n MHAnBMAyanHu paspabortumun.

E3nkbT C# 1 nnatdopmata .NET Framework ce nogabpxaT U KOHTpOAUpaT oT
Microsoft, HO NocTeneHHO ce OTBapAT M 3a BbHLHMSA CBAT Ype3 MUrpauuns KbM
OoTBOpeH kopa Cc ycunuata Ha .NET doHpgaumata (www.dotnetfoundation.org)
ctapTuana npes 2014 r. Nopaav roanHW Hapea 3aTBOPEHO pa3BUTUE Ha e3uKa
C# n .NET nnatdopmaTa oCTaHa/lM rojlieMm CBETOBHU COTyepHM Kopropaumu
kato Google, Apple, IBM, Oracle n SAP 6a3snpaTt cBouTe peweHns Ha Java nam
aApyru nnatdopMn n He usnonssat C# KaTo OCHOBEH e3MK 3a pa3paboTka Ha
CBOMTE NPOAYKTMU.

E3nkbT C# ce pa3npocTpaHsaBa 3aefHO CbC CreumanHa cpeia, BbpXy KOATO ce
n3nbaHgaBa, HapedeHa Common Language Runtime (CLR). Ta3u cpega e
vact ot nnardgopmarta .NET Framework, koato Bkntwousa CLR, naker ot
cTaHgapTHu 6ubnmnotekun, npepocrassawm 6azoBa HyHKUMOHANHOCT, KOMMNUIa-
Topu, Aebbrepu 1 apyrmn cpeacrtsa 3a paspaboTtka. bnarogapeHne Ha Hes CLR
nporpammTe ca MNpeHOCMMM U cfel KaTo BeaHbX O6bAaT HanucaHu, MoraT Aaa
paboTtaT noutM 6e3 NpOMeHUM BbPXY Ppas3UYHKM XapayepHu nnatpopmum u
onepaunoHHn cucteMn. Han-uyecto C# nporpamMuTte ce u3nbjHSBaT BbpXy MS
Windows, HO .NET Framework n CLR ce nogabpxa n 3a MObuHM TenedoHn u
Apyrn npeHocuMm yctponcTtea, 6asmpanHm Ha Windows Mobile. Moa Linux,
FreeBSD, MacOS X n apyrun onepaumMoHHn cuctemn C# nporpammTe mMoraT Aa ce
n3nbAHABaT BbpXy cBoboaHaTa .NET Framework umMmnnemeHtauns Mono, KoSaTo
obaye He ce nopgabpxa odwuumanHo ot Microsoft. TeHaeHumnTe (kbM 2015 1.)
ca Microsoft nocteneHHo aa 3ano4yHe ga noaapbxa C# u .NET noa Linux.

Mnardpopmarta Microsoft .NET Framework

E3nkbT C# He ce pa3npocTpaHsiBa CaMOCTOSITENIHO, @ € 4YacT OoT njaTtdopmaTa
Microsoft .NET Framework (4eTe ce "MaukpocodT AOT HeT cpeiMybpK").
.NET Framework Han-o06wWwo npeacrasnsBa cpega 3a pa3paboTka n nsanbiHeHue
Ha nNporpamu, HanucaHu Ha esunka C# wunn Apyr e3unk, cbBmectuMm ¢ .NET (kaTo
VB.NET, Managed C++, J# wnn F#). Ta ce cbctom ot .NET e3num 3a
nporpammnparHe (C#, VB.NET n apyru), cpepa 3a M3nbJIHEHME Ha ynpas-
naBaH kopa (CLR), kosaTo u3nbaHSABa KoOHTponupaHo C# nporpammTe, u OT
CbBKYMHOCT OT CTaHAapTHM 6MBNMOTEKM N MHCTPYMEHTU 3a pa3paboTka, KaTo
HanpMMep KOMNWUJATOPDbT csc, KOMTO npespbwa C# nporpamute B pazbupaem
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3a CLR mexauHeH kop (HapeueH MSIL) mn 6ubnmotekata ADO.NET, koaTo
ocurypsiea gocrten o 6a3m ot gaHHu (Hanpumep MS SQL Server nnn MySQL).
.NET Framework e yacT oT Bcska cbBpeMeHHa Windows AnCTpubyumns n moxe
[a ce cpellHe B pas3finiyHn cBon Bepcuu. MNMocnenHa Bepcmsa Moxe aa ce usternu
M MHCTanupa oT calTa Ha Microsoft.

3awo C#?

Mma MHOro npuymHm aa msbepem esmka C# 3a HawaTa KHura. Tolh e cbBpe-
MeHeH e3MK 3a NporpaMmpaHe, LW1MpoKopPa3npoCTPaHeH, N3NoN3BaH OT MUIN-
OHW NpOrpaMncTu no uenus ceat. CobeBpeMeHHO C# € U3KJIUYNTESTHO NPOCT
M NeceH 3a HaydyaBaHe e3uK (3a pasnumka ot C u C++). HopmanHo e aa
3aMoyHeM OT e3MK, KOWTO e moAaxoasil 3a HauyuMHaewm M ce MNoa3Ba MHOro B
npakKTuKaTa. MMEeHHO TaKbB e3UK M36anMe — JIECEH N MHOIoc NonNynsapeH, e3uk,
KOWTO Ce NoN3Ba WMPOKO B MHAYCTPUSITA OT MHOIO FOJIEMU N CEPUO3HU PUPMMU.

C# wnun Java vwnu apyr e3uk?

Bbnpeku 4ye nNo To3m BbMPOC MOXKE MHOroO fla ce Cnopwu, ce cuuTa, 4ye Hau-
Cepno3HMAT cbnepHUK Ha C# e Java. Hama ga npaBuM cpaBHeHUe Mexay Java
n C#, Toin kaTto C# e 6e3cnopHo no-gobpe pasBuTUs, NO-MOLWHUAT N No-Aob6pe
M3MUCNIEHUAT OT MHXXEHEPHa rfeaHa Touyka e3uK, HO Tpsibea ga o6bpHeM
BHMMaHWE, 4Ye 3a LefnTe Ha HacToswaTta KHUMra BCeKM CbBpeEMeHeH e3MUK 3a
nporpammpaHe we Hu cebplwmn paboTta. Hue nsbpaxme C#, 3aW0TO e no-neceH
3a M3y4yaBaHe M ce pas3npocTpaHsBa C U3KAUYUTENHO yaobHu 6e3nnatHu cpeaun
3a pa3pabotka (Hanpumep Visual Studio Community Edition). Koito wuma
npeanovynTaHMa KbM Java MOXe Aa non3sa Java BapuaHTa Ha HacrofuiaTta
KHUra, 4OCTbMNEH OT HEMHMA canT: www.introprogramming.info.

3aujo He PHP?

Mo oTHOWeHWe Ha NonynsapHOCT ocBeH C# 1 Java MHOro LUMPOKO MU3MNON3BaH
e e3nkbT PHP. Tol e nogxoasuw, 3a pa3paboTka Ha Manku yeb cantose u yeb
MPUNOXKEHUS, HO Cb3aBa CEPUO3HN TPYAHOCTU NpU peanmsaumaTa Ha roaeMmn m
CNOXHWM codTyepHn cuctemu. B codtyepHaTta wuHgyctpusa PHP ce nonsea
npeanMMHO 3a MasjikM NPOEKTU, Tbi KaTo npeapasnosiara KbM MucaHe Ha o,
HeopraHusMpaH M TPyAEH 3a NoAAPbIKKaA KoA, Nopagu Koeto € HeynobeH
3a NO-CEePUO3HU MpoekTU. Mo To3n BBLMNPOC MOXE MHOro Aa ce Crnopu, Ho ce
cuuTa, 4ye Nopaau ocCcTapenmuTte CU KOHUernuumu M Noaxoau, BbpXy KOWUTO e
MOCTPOEH, WU Nopaau peavua e€BONMOUMOHHM NMpuUUYMHM PHP e e3nk, KOWTo
npeapasnosiara KbM HeKadyeCTBEHO NMporpamMmpaHe v nsrpaxgaHe Ha TpyAeH 3a
noaapbXxka codrtyep. Mo Tasn npuymHa BM npenopbyBaMe Aa 3anovyHeTe Ada
nporpammpate He oT PHP, a ot C#, Java, Python wnu gpyr cbBpeMeHeH e3uK.

PHP nMma cBOeTOo npuiodXeHue B CBETa Ha NporpaMmpaHeTo (HanpuMep aa cu
HanpasumM 6nor c WordPress, manbk cait ¢ Joomla nnu Drupal nnm anckycmoHeH
¢opym ¢ PhpBB), HO uanata PHP nnatdopma He e Taka 3psana u pobpe
opraHmsmnpaHa kato .NET u Java EE. Korato ctaBa ayma 3a He-yeb 6a3upaHm
npunoxeHus, MmobmunHa paspaboTka mnm roaemMmm MHAyCTpuasnaHu npoektn, PHP
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130610 He e cpel Bb3MOXHOCTMTE 3a n3bop. 3a Aa ce nosizBa KOPeKTHO PHP n
Aa ce paspaborBaT NpodecnoHanHn NPOEKTM C BUCOKO Ka4yeCTBO € Heobxoamm
MHOro, MHoro onut. O6bmnkHoBeHo PHP paspaboTumumTe ydaT OT camoy4ymnTenu,
CTaTUM M KHUIM C HUCKO KayecTBO M 3aydaBaT BPeAHM MNPaKTUKM M HaBULM,
KOWUTO cnej ToBa € MHOro TPYAHO Aa ce U34YuCTAT. 3aTtoBa He ydeTe PHP kato
Ball NpbB e3uK 3a pa3paboTka. 3ano4dHeTe cbC C# unn Java.

Ha 6asata Ha OrpoMHMS OMUT Ha aBTOPCKMA KOMEKTUB MOXEM A3 BMU
npenopbuyaMe Aa 3aMoyHeTe Aa yuuTe nporpammpaHe c e3vka C#, kaTto
nponycHete eanum kato C, C++ 1 PHP g0 MOMeHTa, B KOMTO HE BU CE€ HANOXM
[la v rnonseare.

3awo He C unaun C++?

Bbnpekn ye oTHOBO MHOIO MOxe aa ce crnopu, esuuute C n C++ ce cuyuTaT 3a
TPYAHW N N3NCKBALLM MHOI0 CEPMO3HM NO3HAHUS Ha Xapayepa. Te nmaT CBOeTOo
NPUNOXEHME 1 Ca NOAXOASILWN 3a NporpaMmMpaHe Ha HUCKO HUBO (HanpuMep
3a crneumanusavpaHun XxapAyepHu YCTpoOMCTBa), HO He BM CbBeTBaMe ja ce
3aHMMaBaTe C T9X AOKATO ce yuuTe aa nporpammpaTte — He ca 3a HauYMHaeLm.

Uucro C ce n3non3sa 3a CUCTEMHO NMporpaMmpaHe - a nporpamupare, ako
Tpsbea Aa nuuweTe onepauMoHHa cMcTeMa, ApaliBep 3a XapAyepHO YCTPOWCTBO
WM da nporpammparte npoMuwneH kKoHTtponep (embedded device), nopaawn
nurca Ha anTepHaTvMBa M NOpaAW HyXAaTa Aa Ce ynpas/isiBa MHOro BHUMATENHO
xapayepbT. E3MkbT C € OT MHOro HUCKO HUMBO W B HWUKAKbB Cllydald He BU
CbBeTBaMe fga 3anoyBaTte ga ydyuTe nporpamMmpaHeTo C Hero. lMpoussoguTen-
HOCTT@ Ha nporpamucTa npum pa3pabotka Ha umucto C e B MbTM MNO-HUCKA
OTKOJIKOTO MpW CbBpEeMEHHUTe e3uuu 3a nporpamMupaHe ¢ obwo npepHasHa-
yeHue kaTto C# un Java. BapuaHT Ha e3uka C ce mnsnonssa npu Apple / iPhone
paspaboTumumTe, HO He 3awoTo e XybaB e3uK, a 3aWoTo HAMa CBACTHA
antepHatuBa. [loBeyeTo Apple-opneHTupaHm paspaboTtunum He xapecsaT
Objective-C, HO no4uTn HaAMaT n3bop ga nuwaT Ha Hewo Apyro. 3a wactue Apple
ob6siBMXa nocreneHHa MUrpaums KbM HoBus UM esmk Swift npes 2014 r.

C++ e pobbp, korato TpsibBa Aa mporpaMmumparte onpeneneHn MpunoXxeHus,
KOUTO M3UCKBAT MHOro 6nmsaka pabora c xapayepa vau uMaT cneumanHu
M3NCKBaHMA 3a 6bp3ogencrBue (Hanpumep paspabortka Ha 3D wurpu). 3a
BCMUKM OCTaHanu 3agaudn (Hanpumep pas3paboTka Ha yeb NpuUNOXeHUs Uau
6usHec codpTyep) C++ e nsknwunTeNHO HenoaxoA[sw,. He B cbBeTBaMe Aa ce
3axBallaTe C Hero, ako cera cCTapTupaTe C nporpamumpaHeTto. [puumHaTa BCe
owe Aa ce yun C++ B HAKOM yuunmLla U YHUBEPCUTETM € HaCNeACTBEHa, Tbi
KaTo Te3n WHCTUTYyUMM ca [AoCTa KoHcepBaTuBHU. Hanpumep kbMm 2014 .
MeXxAyHapoaHaTa onuMmnuaza no nHdopmaTtmka 3a ydyeHunum (I0I) npoabnxkasa
Aa npomoumpa C++ KaTo €AMHCTBEHWUA e3MK, MO3BOJSIEH 3a W3MNos3BaHe Mo
CbCTe3aHMATa Mo nporpaMmpaHe, BbMpekn 4e B umHAycTpusita C++ He ce
M3noJsisBa MacoBO. AKO He BsipBaTe, pa3rjiefanTe HSAKOW calT C 065BU U
npebponTe KOAKO npoueHTa oT obasute 3a pabota namckeart C++.

E3nkbT C++ M3rybu cBoaTa NonynsapHOCT Hail-BeYve nopaaM HEBb3MOXKHOCTTA
Ha Hero ga ce paspa6boTrBa 6bp30 kauecTBeH codTyep. 3a Aa nuiiere
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KaagbpHo Ha C++, TpsibBa Aa cTe MHOIro NeYeH 1 ONUTEH NPOrpamMuCT, A0KaTo 3a
C# un Java He e YaK To/IKOBa 3aAb/XXutenHo. YyeHeto Ha C++ oTHeMa B NbTU
noseye BpeMe M MHOro MaJsiko NporpaMmcTM ro BnaaesT HaucTuHa aobpe.
MpounssogmntenHocTtTa Ha C++ nporpamMmcTmiTe € B MbTU NO-HUCKA OT Ta3n Ha C#
n 3aTtoBa C++ Bce noBeye rybum nosmuun. Nopaam BCUUYKN TeE3N NPUUYNHU TO3MN
€31K MOCTENEHHO CX OTMBA M 3aTOBa HE BM CbBeTBaMe Aa o yuure.

NMpeanMmcTBaTta Ha C#

C# e 06eKTHO-OpMEeHTUpaH e31K 3a nporpammpaHe. Takmea ca BCUYKM CbBpe-
MEHHM e3uUUM, Ha KOUTO ce paspaboTBaT CEpMO3HU COPTYEPHU CUCTEMMU
(Hanpumep Java u C++4). 3a npeaumcTBaTa Ha O6EKTHO-OPUEHTUPAHOTO
nporpammpaHe (OOI) we cTtaHe gyMa nogpobHO Ha MHOro MecTta B KHuUraTta, Ho
3a MOMEHTa MOXe Ja CuM npeacTtaBaATe 0H6eKTHO-OpPUEHTUMPaHUTE e3UUM KaTo
€31UM, KOUTO NOo3BOMISABAT Aa paboTtute c 06ekTn oT peanHusa ceaT (Hanpumep
CTYAEHT, yumnuule, y4ebHuK, KHura u apyrun). O6ektute nmaT XapakTepuctukm
(HanpuMep nMme, UBAT U T.H.) U MOoraT Aa U3BbPLIBAT AENCTBUA (HanpuMep aa
ce ABWXaT, Aa rOBOPSAT M T.H.).

3anoyBankn ¢ nporpammpaHeTo oT e3nka C# un nnatdopmata .NET Framework,
BMEe noeMaTte No eAMH MHOIro NepcneKTUBeH NbT. AKO OTBOPUTE HSAKOWN CalT C
065BM 3a paboTa 3a nporpamMucTy, wWwe ce ybeante, ye TbpceHeTo Ha C# n .NET
cneumanncTu e orpomMHo n e 6am3ko o obema Ha TbpceHeTo Ha Java nporpa-
MUCTU. ChblueBpeEMEHHO TbpCeHeTo Ha cneuymanuctn no PHP, C++ u BCUYUKMK
OCTaHann TEXHOJIOMTMM € MHOro Mo-MaJsiko, OTKOJIKOTO TbpceHeTo Ha C# n Java
WMHXEHEepMU.

3a pobpusa NporpaMmUCT e3nKbT, Ha KOMTO Mule, HAMa CbLEeCTBEHO 3Ha4eHue,
3aWoTo ToM yMee pa nporpamupa. KakBuTo M e3uMum U TEXHOMOrMuM aa My
TpsbeaT, Ton 6bp30 rv oBslaasaBa. HawaTa uen e He aa BN HayuuM Ha C#, a
Aa BW HayyuM Ha nporpamupane! Cnep kaTo oBfageete OCHOBUTE Ha nporpa-
MUPAHETO U Ce HayuuTe Aa MUCAUTE anropuTMMYHO, MOXETE Aa HayuuTe v apyru
e3num 1 we ce ybeaute KONKo MHOro npunuyat Te Ha C#. [porpamumpaHeTo ce
rpagu Ha NpUHLUMMNKN, KOUTO MHOro 6aBHO Ce NMPOMEHST C FOANHUTE U Ta3n KHUra
BW YUYM TOYHO Ha TE€3U NPUHLMUNN.

NMpuMmepute ca Bbpxy C# 4.0 n Visual Studio 2010

Bcunukn npuMmepu B KHUrata ce oTHacaT 3a Bepcusa 4.0 Ha e3mka C# v nnat-
¢dopmaTta .NET Framework, KOSSTO KbM MOMEHTa Ha NbpBOTO NybnmkyBaHe Ha
kHurata (2011 r.) e nocnegHaTta. Bcnyku npumepun 3a n3nonsBaHe Ha cpegaTta
3a pa3paboTka Visual Studio ce oTHacaT 3a Bepcusa 2010 Ha npoaykTa, KOSITO
e nocnegHa KbM MOMeHTa Ha nybnmkyBaHe Ha KHurata. Pasbupa ce,
npenopbyYyBamMe BM ga nossearte nocnegHaTta sepcus Ha Visual Studio, koato e
Hanu4Ha oT Microsoft. Moxe ga nposepuTe TyK: www.visualstudio.com.

Cpepara 3a pa3paboTtka Microsoft Visual Studio 2010 nma 6e3nsiaTtHa Bepcus,
noaxoasia 3a HauymHaewwm C# nporpamMucTtn, HapedeHa Microsoft Visual
Studio Community Edition, HO pa3nukata mexay Community Edition wu
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nMbsiHaTa Bepcusa Ha Visual Studio (kosTo e komMepcuaneH codTyepeH NpoaYyKT)
€ NpeaMMHO B SIMLEH3a M HE Kacae TeEMUTE OT HacToswaTta KHura.

Kos Bepcus Ha C# u Visual Studio we nanonseaTte A0KaTo Ce yynTe Aa nporpa-
MUpaTe He € OT CbLEeCTBEHO 3HaYeHune. BaXXHOTOo e la HayuyuTe NPpUHUUNuTe
Ha NporpamMuMpaHeTo M aJiIroPUTMUYHOTO MucneHe! EankbT C#, nnatdop-
maTa .NET Framework n cpegata Visual Studio ca caMmo egHU WMHCTPYMEHTU U”
MOXETE Aa ' 3aMeHNTE C ApYyrn no BCAKO BpeEME.

Kak pa yereMm Tta3u KHura?

YeTeHeTO Ha Ta3n KHura Tpsbea ga 6bae CbNpoBOAEHO C MHOrM0, MHOro
npakTuka. Hama ga ce HayuymnTe ga nporpamMmupare, ako He npakTtukysaTe! Bce
eAHO Aa ce HayuuTe ga nnyeaTe OT kKHura, 6e3 ga npobsate. Hama HauuH!
KonkoTo noseye pa6OTVITe BbpXYy 3a4a4vunUTeE cneq BCdKa rnaBa, TOJIKOBa noBeye
e Hay4ymTe OT KHuraTa.

Bcuuko, koeTo npodveteTe TyK, TpsibBa Aa manpo6bBaTe camMym Ha KOMMIOTbPA.
MHauye HAMa da HayuymTe HMwo. Hanpumep, korato npoyeteTe 3a Visual Studio
W KaK Aa Ccu HanpasuTe NMbpBaTa NpocTa nporpaMmka, TpsibBa HenpeMeHHo Aa
CM mn3ternute M uHctanuparte Microsoft Visual Studio u ga npo6bsate ga cm
HanpaBuTe HAKakBa MporpaMka. MHade HAMa ga ce Hayudute! Ha Teopwmna
BMHAarm € no-J1eCHo, HO NporpaMMpaHeTo e NpakKTukKa. 3arnoMHeTe ToBa U
pelwasanTe 3agavnTe 3a ynpaxXHeHns oT KHurata. Te ca BHUMaTenHo noabpaHu
— XEM He ca MHOro TpyAHM, 3a Aa He BU OTKaxaT, XeM He Ca MHOI0 JIeCHM, 3a Aa
BW MOTUBMpAT Aa NpueMeTe pellaBaHeTo UM KaTo Npeau3BUKaTENCTBO.

AKO MMaTe TPYAHOCTM CbC 3ajaymte WM C yyebHus MaTepuman, noTbpceTe
nomow, BbB (dopyma Ha CodprtyepHmsa yHuBepcuter (CodTYHM), KbAeTo
XUNSAaM CTYAEHTM ydyaT Mo HacTosllaTa KHMra M e BWM MOMOrHaT 3a BCskKa
3apava ot Heq: http://softuni.bg/forum/.

YeTeHeTO Ha Tasun KHura 6e3 npaktuka e 6escmucneHo!
& Tpsa6Ba aoa oTaenuTe 3a NMCaHe HAa NPOrpaMm HAKOJIKO MbTU
noseue BpeMe, OTKOJIKOTO OTAENNATE Aa YeTeTe TeKCTa.

Bcekn e yunn mMaTeMaTuKa B yYMIMLLE M 3HAE, Ye 3a a Ce Hayuu [a pelaBa
3aflauM no MaTeMaTuka, My TpsibBa MHOro npakrtuka. KoskoTo v Aa rneaa u
Aa cnywa yuuTens, 6e3 ga cegHe Aa pellaBa 3a4auvn, HUKOM He MoXe aa ce
Hayun. Taka e M C nporpamupaHeTo. Tps6Ba BM MHOro npakTuka. Tpsabea aa
nuueTe MHOrO, A pelwlaBaTe 3aAaum, [1a eKCNepMMEHTMpaTe, Aa CE MbUYUTE U
fa ce 6opuTe c npobnemMnTe, Aa rpewmnTe 1 Aa ce nonpasaTe, Aa npobsaTte 1 Aa
He CcTaBa, Aa NpobBaTe Nak Nno HOB HaUWH U [1a U3XKMBEETE MOMEHTUTE, B KOUTO
ce nony4yaBa. TpsibBa BM MHOI0, MHOIO NpakTMka. CaMo Taka Lie HanpeaHeTe.

He nponyckaiTe ynpa>xHeHusaTta!

Ha kpas Ha Bcsika rnaBa MMa CEPMO3EeH CMUCHK CbC 3aAauyM 3a ynpaKHEeHUsN.
He ru nponyckaite! Be3 ynpaxHeHuaTa HULWO HAMa Aa HayuuTe. Cnea kaTo
npoyeTeTe gageHa rnaBa, TpsibBa Aa cegHeTe Ha KOMMTbpa M Aa npo6BaTte
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npuMepuTe, KOMUTO CTe BUAenu B kKHuraTta. Crneg ToBa TpsibBa Aa ce XBaHETE U
Aa pewuTe BCUUKM 3apauMm. AKO He MOXEeTe Aa pelunTe BCUYKU 3adauu,
TpabBa NoHe [la ce MOMbUYMTE [la ro HanpasBuTe. AKO HAMaTe BpeMe, TpsabBa aa
pewnTe NMoHe MbpPBUTE HSKOMKO 3aJayu OT BCsiKa rnaBa. He npeMuHaBaiite
Hanpea, 6e3 aa pewaBaTe 3agadMTe cfej Bcaka rnasa! NpocTo HAMa CMUCH.
3adaunTe ca Manku peanHu CuTyauuu, B KOUTO npunaraTe MpoyeTeHoTo. B
npakTukaTa, eAnH IeH, KoraTo CTaHeTe NporpamMuUcTy, We pellaBaTe BCEKU [AeH
noAo6HM 3a4a4M, HO MO-FOJIEMU U MO-C/IOXKHMU.

BCSiKka rnaBa OT KHurata! MHauye puckyBaTe HMLO Aa He

2 HenpeMeHHO peluaBaiTe 3ajauMTe 3a ynNpaXKHeHus cnep
HayuuTe M NpocTo Aa cu 3arybute BpemeTo.

Konko BpemMe wwe HU Tpa6Ba 3a Ta3n KHUra?

YCBOSIBAHETO Ha OCHOBWTE Ha MPOrpaMMpaHeTo € MHOro CEpMO3Ha 33j4ava U
OTHeMa MHOro Bpeme. [lopy U CUIIHO Aa BM Ce OTAaBa, HAMA HAUMH Aa ce
HayuuTe Aa nporpamupate Ha Ao6po HMBO 3a cegMuua unu aBe. 3a
Hay4YaBaHETO Ha BCSIKO YOBELIKO yYMeHWe e HeobxoAMMOo Aa npo4veTeTe unum aa
BUAWUTE, UM Aa BM NMOKaXaT Kak ce NpaBu U crea ToBa Aa npobsaTte camu. MNpu
nporpaMmpaHeTo e CbloTo — TpsA6Ba WAK Aa NpoyeTeTe, UKW Aa rneaate, Uau
[la cnylwaTte Kak ce npasu, cnen ToBa Aa npobBaTe camMu M [a ycrneete unu aa
He ycreeTe M Aa npo6BaTe Nak W Hakpas Aa YCeTUTe, yYe CTe ro Hay4dunu.
YuyeHeTo cTaBa CTbMKa MO CTbMKa, NociefoBaTesHO, Ha Mafku nopummu,
MHOrO yCbpAMWe M NOCTOSHCTBO — MECEeLM, 40PU FOAUHM Hapead, BCeKU AEH.

AKO uckate ga npodetete, pasbepeTte, HayuynTe U yCBomTE LUSNOCTHO U B AbN-
6ounHa uenusa yuyebHma matepuan oT Tasu KHUra, we Tpabsa Aa MHBecCTUMpaTe
rnoHe 2-3 Meceua uenoaHeBHO WM NoHe 5-6 Meceua, aKo yeTeTe U ce
ynpa)xHsiBaTe Nno MaJIko BCEKM AeH. ToBa € MMHMMaNHOTO BpeMe, 3a KOETO
MoXeTe Aa yCcBouTe B AbN60YMHA OCHOBUTE Ha NporpaMmpaHeTo.

OcHOBHUAT yuyebeH MaTepuan B KHMUraTa € nssoxeH B okono 1100 cTtpaHuum, 3a
KOuUTO wWe BM TpsibBa noHe Mmecey (NO Us/T AEH), caMO 3a da ro npoyertete
BHMMAaTENHO U Aa nanpobsaTe npuMmepHuTe nporpamu. Pasbupa ce, TpsibBa aa
oTAenuTe AOCTaTb4YyHO BHMMAHME M Ha ynpaXHeHusaTa, 3awoTo 6e3 Tax noyTtu
HULWO HAMa Aa Hay4uTe.

YnpaxHeHusiTa cbAbpXaT okosio 350 3apgaum C passiMyHa TPYAHOCT. 3a HSAKOM
OT TAX LWe BU TpFl6BaT Mo HAKOJIKO MUHYTU, AOKATO 3a ApYyru Lie BU TpFlﬁBaT no
HSKOMIKO Yaca (ako Bbobuwle ycneeTe ga rm pewute 6e3 vyxga nomoly). ToBa
O3HauyaBa, 4e we Bu TpsibBa Meceu-ABa NO USAJ AeH Aa ce ynpakHaBarTe
WIn fa ro npaBuTe NO MaJiko B NMPOABL/IKEHNE Ha HAKOJIKO Meceua.

AKO He pasnoJjiaraTe C TO/IKOBa BpeMe, 3aMUC/IETE CE [la/In HAUCTMHA MUCKaTe Aa
ce 3aHMMaBaTe C NporpamMupaHe. ToBa € MHOMo CEpPMO3HO Ha4dyMHaHWE, B
KOeTOo TpA6Ba Aa BMIOXUTE HAUCTMHA MHOMO YCUINSA. AKO HaUCTMHa nckaTe aa ce
HayuuTe Aa nporpaMmpaTte Ha Ao6po HMBO, NNaHyBalTe CM AOCTaTbyHO BpeMe
W cneaBanTe KHUraTa.
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3auwo (poKyCbT € BbpXy CTPYKTYpUTE OT AAHHU U
anropurmure?

HacTosiwaTta KHMra, Hapea C OCHOBHMUTE MO3HaHUSA MO NMporpaMmpaHe, BU Yuu 1
Ha MpaBWIHO anropuMTMMYHO MUcNeHe M paboTa C OCHOBHUTE CTPYKTYpWU OT
AaHHW B NporpammpaHeTo. CTPYKTypuTe OT AaHHU U aNropMTMuTe ca Hau-
Ba)kHUTe QyHAAMEHTa/IHMW 3HaHUA Ha eauH nporpaMuct! Ako
oBnazeete aobpe, cnen ToBa HAMa Aa MMaTe HMKaKBWM NpobneMu aa osnajgeeTte
KOSTO U Aa e codTyepHa TexHonorus, bubnmnorteka, framework nnm API. UMeHHO
Ha TOBa pa3yuTaT U Halh-cepuo3HuTe copTyepHn huUpMm B CBETA, KOraTto HaemaT
cnyxutenu. MNMoTebpXAeHWE ca MHTepBloTaTa B ronemMute pupmmn Kato Google n
Microsoft, KOUTO U3K/IIOUYMTENTHO MHOIO AbpPXaT Ha NMPaBUIHOTO aJrOPUTMUYHO
MUC/IEHE N NO3HaBaHETO Ha BCMYKM 6A30BU CTPYKTYPU OT AAHHWU U airOPUTMU.

MHTepBlOTaTa 3a paborta B Google

Ha vHTepBloTaTa 3a paboTa KaTo codTyepeH nHxeHep B Google B LUiopnx 100%
OT BbMPOCUTE Ca CbCPeAOTOUYEHN BbPXY CTPYKTYPM OT AAHHMW, aJiIFTOPUTMU U
anropMTMMYHO MUCNeHe. Ha TakoBa WHTEpBIO MoraT Aa BW HakapaT Aa
peanu3smparte Ha 6ana AbCcKa CBbp3aH CNUCLbK (BX. rnasaTta "J/IMHENWHWN CTPYK-
Typu OT AaHHU") WM Aa U3MUCAUTE anropuTbM 3a 3anbjiBaHE Ha pacTepeH
MHOTrobIMb/AHUK (3apageH kato GIF nsobpaxkeHne) ¢ pageH uBAT (BX. METOA Ha
Bb/iHaTa B rnasaTa "[dbpBeTa u rpadun". Msrnexaa Google rm nHTepecyea aAa
HaeMaT Xopa, KOUTO MMaT alroOpuTMMYHO MMUCJIEHE U BIafesaT OCHOBHUTE
CTPYKTYPMU OT AaHHW M 6a30BUTE KOMMOTbPHM anroputMun. Becmukmn TexHonorum,
KOUTO n3bpaHuTe KaHAnAaTW LWe M3nonseaTt cres ToeBa B paborata cm, morat
6bp30 ga 6baat ycsoeHu. Pasbupa ce, He CM MUCNETE, Ye Ta3u KHUra we Bu
Aafe BCUUKM 3HAHUSA U YMEHUS, 3a Aa NpeMnHeTe yCrewHo nHTepsto 3a paboTa
B Google. 3HaHMATa OT KHMrata ca a6conoTHO Heo6xoAMMM, HO He ca
A0CTaTbyHU. Te ca caMO MbpBUTE CTHLIMKMW.

MHTepBloTaTa 3a pabota B Microsoft

Ha mnHTepBloTaTa 3a pabota kato codTyepeH uHxeHep B Microsoft B Ob6anH
ronsiMa 4acTt oT BbMPOCUTE Ca CbCPEeAOTOYEHN BbPXY CTPYKTYPU OT AAHHMWM,
anropuMTMm M aJIOPUTMUYHO MUCNIeHe. HanpuMep MoraT Aa BW Hakapart Aa
obbpHeTe Ha 06paTHO BCMYKM AyMM B AadeH CUMBOJIEH HU3 (BX. rnaeaTta
"CMMBOSIHM HM30BE") MM fa peanu3mpaTte TOMNOA0rMYHO COpTUpaHe B Heopwu-
eHTMpaH rpad (BX. rnaeata "ObpBeTta u rpadu"). 3a pasnuka ot Google B
Microsoft nuTaT 1 3a MHOr0 MHXXEHEPHU BBIMPOCU, CBbP3aHN CbC CODTYEPHU
apXuUTeKTypu, npoueca Ha pa3paboTka Ha codTyep, napanenHa obpaboTka
(multithreading), nucaHe Ha curypeH koa, pabota c MHoOro ronemm obemMm oOT
AAHHM 1 TecTBaHe Ha codTyepa. HacToswaTa KHMra ganed He e AocTaTb4Ha, 3a
Aa KaHauaaTtcTeaTte B Microsoft, HO CbC CUIrYpPHOCT 3HaHUsATa OT Hes we By 6baaT
nonesHun 3a roaisiMa 4yacTt OT BbMpocuTe.
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3a texHonorusata LINQ

B kHuraTta e Bk/o4YeHa egHa TeMa 3a nonynsipHaTta TexHonorms LINQ (Language
Integrated Query), KOSTO NO3BONSABA M3MbJ/IHEHWE HA PaA3/IMYHM 3asaBKU (KaTo
TbpCeHe, COpTUpaHe, CyMMpaHe M ApYyrn rpynoBM onepaumu) BbpXy MacuBM,
cnncbum n apyru obektn. T9 Hapo4yHO e pas3rnoJsioXXeHa KbM Kpas, cref TeMuTe
3a CTPYKTYpW OT Aa@HHW W C/IOXHOCT Ha anroputMmu. lNpuymHaTa 3a ToBa e, ye
[obpunat nporpamMmnct Tpa6bBa ga 3Hae KaKBO ce cjlyyBa, KOrato copTtupa
CAWCBK MK TbpCK NO AaJEH KPpUTEPUN B MAaCMB M KOJIKO onepaunm oTHeMaT Te3un
aencrtems. Ako ce nsnonsea LINQ, He e oueBMAHO Kak paboTn aaaeHa 3asBKa U
Konko BpeMe oTHeMa. LINQ m (pyHKUMOHANHOTO uM3pa3sABaHe Cc namb6aa
M3pasm ca MHOrro MoOLWHA 1 LLMPOKO M3MOA3BaHa TEXHOOMMSA, HO Ta Tpabea
Aa 6bae oBnajasiHa Ha NO-KbCeH eTan, cfef KaTo no3HaesaTte fobpe OCHOBUTE Ha
MnporpaMmMpaHeTo U OCHOBHUTE aJiIrOPUTMM U CTPYKTYpU OT pAaHHU. B
MPOTMBEH C/ly4Yan pucKyBaTe fa ce HayuuTe ga nuuwete HeedeKTuBeH Kog, 6e3
[a CU faBaTe CMeTKa Kak paboTu ToM M KOAKO ornepaunm U3BbpLUBa.

HancTtuHa nn mckarte Ny fa cTtaHeTe NporpaMmucr?

AKO WCKaTe QJda CTaHeTe nporpaMucTt, TpsibBa Aa 3HaeTe, Y€ MCTUHCKUTE
NPOrpaMmMcTM Cca CEPUO3HU, YNOPUTU, MUCNELWM U TbpPCELLM XOpa, KOUTO ce
CnpaBsAT C BCAKAKBM 3aZayn, M 3a TAX € BaXHO Aa MoraT 6bp30 Aa oBnaasieat
BCMYKK Heobxoammm 3a paboTata MM nnatdopmu, TexHonormm, 6ubnmortekn,
nporpaMHK CpeacTsa, e3uuM 3a NporpaMmpaHe M MHCTPYMEHTU 3a pa3paboTka
M Aa ycewaT nporpaMmMpaHeTo KaTo 4acT OT cebe cu.

[obpuTe NporpaMuUCTM OTAENSAT U3KAIYUTENHO MHOro BpeMe Aa pasBuBar
MHXXEHEPHOTO CU MMUCNEHe, [a y4yaT exXegHeBHO HOBW TEeXHOS0rMu, HOBWU
e3MuM 3a nporpammpaHe, HOBW HauMHM Ha paboTa, HOBM NAATHOPMU U HOBMU
cpeactBa 3a paspaboTka. Te yMeAaT Aa MUCAAT JIOFMYECKM, [a pascbxaasaT
BbpXy npobnemMute n Aa M3IMUCASAT anropuTMM 3a pellaBaHEeTO WM, da cu
NnpeacTaBAT peweHusaTa KaTto MNocneaoBaTesIHOCT OT CTbMKWM, Aa Moaenupart
3a0bukanawmnsa rMm CBAT CbC cpeacTBaTa Ha TexHonormuiTe, da peanusupart
uaenTe CM KaTto nporpamMm uUaM nNporpaMmHU KOMMNOHEHTU, Aa TecTBaT anropuT-
MWUTE W MporpammTe CWU, Aa BuMXAaT npobnemmTe, Aa nNpeaBumXaaT WU3KIUU-
TeNHUTE CUTyaumm, KOMTO MOoraT Aa Bb3HMKHAT M ga rm obpaboTrBaT npaBu/HO,
Aa ce BC/AywBaT B CbBeTUTE Ha NO-OMNUTHUTE OT THAX, Aa CbobpassBaT noTpebu-
Tenckus nHTepdenc Ha nporpamMmmTe cu € NnotTpebutena un ga cbobpasseart anro-
PUTMUTE CU C Bb3MOXXHOCTUTE Ha MaWIMHUTE, BbPXY KOUTO Te€ Ce U3MbJIHABAT, U
CbC cpenaTa, B KOATO paboTaT M C KOSTO CM B3anMoAenCcTearT.

[o6puTe NporpaMmcT HenpeKbCHATO 4YeTaT KHWUMM, cTatum unm 6rnoroee 3a
nporpamMmpaHe U ce UHTepecyBaT OT HOBUTE TEXHOMIOMMM, NOCTOAHHO o6ora-
TABAT NO3HAHMUATA CU U Noob6psABaT HavyMHa Ha paboTaTa CM M KayecTBOTO Ha
HanucaHus oT Tax codTyep. HAKOM OT TAX ce BMaHMayaBaT A0 TakaBa CTEMeH,
ye 3abpaBAT Aa A4aT UK CNAT, KOrato MMaT [a pelaT CeEpMo3eH npobnem uam
NMPOCTO Ca BAbXHOBEHW OT HAKOSI HOBA TEXHONOIMMUSA UMW rNeaaT HAKOS MHTepecHa
NIeKumMs UM npeseHTauus. AKO BME MMaTe CKJIOHHOCT Aa ce MOoTMBMpaTe Ao
TakaBa CTeneH B e4HO Hello (HanpuMmep Aa UrpaeTe AeHOHOLWHO KOMMIOTbPHU
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urpun), MoxeTte 6bp30 Aa ce HayuuTe Aa NnporpamMmpare, CT1ra npocTo aa ce
HacTpouTe, 4Ye Hal-MHTEPECHOTO HEeLo Ha CBeTa 3a BaC B TO3M nepuos OT
XWBOTa BM € MpOorpaMmpaHeTo.

JobpuTe nporpaMncTn MMaT eaAuH WAN HSKOJIKO KOMMTbpa U MHTEpPHET U
XXMBEAT B NMOCTOSAIHHA Bpb3Ka C TexHonormurte. Te nocewasaT penoBHO
canToBe n 6n1oroese, CBbp3aHM C HOBUTE TEXHOJIOMMN, KOMYHUKMNPAT eXeaHEBHO
CbC CBOM KOferum, nocewaBaT TEXHOJOMMYHU feKunu, CeMuHapu u Apyru
CbbuTUSA, CnepgsT TEXHONOTMYHUTE MNPOMEHM W TeHAeHUMKn, npobsaT HoBUTE
TEXHONIOMNM, A0PU M Aa HAMAT HyXAa OT TIX B MOMEHTA, eKCNepuMeHTUparT U
Npoy4BaT HOBUTE Bb3MOXXHOCTU M HOBUTE HaUYMHM Aa HanpasaT gasaeH codTyep
WKW eneMeHT oT paboTaTta cu, pasrnexaaT HoBM 6MbNnoTekn, yyaT HOBM €3uLn,
npobBaT HOBU TeXHONOrMYHUM pamMkm (frameworks) m cm wurpassit ¢ HoBuTeE
cpeacTtea 3a paspaboTka. Taka Te pasBMBaT CBOMTE YMEHMA W NoaabpxaT
[06poTO CM HMBO Ha MHPOPMUPAHOCT, KOMNETEHTHOCT M NPOdEeCNOHANN3BM.

NCTUHCKMTE NporpaMmncTn 3HasaT, 4e HMKOra He MoraT Aa oBnagesaTt npodecusTta
CW 40 KpaeH npeen, Tbl KaTo TS Ce MPOMEHs NOCTOSAHHO. Te XUBEeAT C TBbPAOTO
ybexaeHune, ye usn XuUBOT TpA6Ba Aa y4yaT, U TOBa UM XapecBa M MM HOCHU
yaosnetBopeHmne. ICTUHCKUTE NporpaMmcTi ca Nro60onnTHU 1 Tbpcewm Xopa,
KOMTO MCKAT Aa 3HAAT Kak paboTn — oT 06MKHOBEHMS aHaNOroB YaCoBHUK, A0
GPS cuctemata, WHTepHeT TexHonornmTte, e3numTe 3a nporpaMupaHe,
onepaunoHHUTE CUCTEMM, KOMMNUIATOPUTE, KOMMIOTbpHaTa rpaduvka, urpute,
XapayepbT, W3KYCTBEHUS WUHTENEeKT W BCUYKO OCTaHano, CBbp3aHO C
KOMMOTPUTE N TexHonorumte. KoskoTo noBeye Hay4yasaT, TOJIKOBA NoBeye ca
’KaAHU 3a oule 3HaHUA U YMeHUsA. XKUBOTLT UM € CBbpP3aH C TEXHONOMrMnTe u
Te ce MPOMEHST 3aefHo C TSaX, Hacna)aaBamkm ce Ha pa3BUTUETO Ha KOMMNIOTbP-
HUTE HayKu, TexHonormnte u coTyepHaTa MHAYCTpUS.

BcnMuko, KOeTo BM pa3ka3BaMe 3a MCTUHCKWUTE NpPOrpaMucTv, ro 3HaeMm oOT
nvdyeH onut 1 cMe ybeaeHun, ye nporpamnct e npodecus, KOATo UcKka aa n ce
NOCBETUIL M AA W ce oTAAaAell HanmbJIHO, 3a Aa 6baewl HaucTuHa Ao06bp
cneunanumct. NCTUHCKMAT nporpamMmuncT TpF|6Ba Aa € OonunTteH, KOMNEeTeHTeH,
nHdoOpMMpaH, MUCAeLY, pa3CbXAaBall, 3Hael, MoXell, yMeel, Aa ce CrpaBs B
HecTaHAapTHW cuTyauumun. Bcekn, KOWTO ce 3axBaHe C NporpaMmupaHe "nomexay
apyroto" e obpedeH ga 6bae nocpencrtseH nporpamuct. lporpammpaHeTo
U3NCKBa MbJZIHO cebeoTaaBaHe B NpoAb/IXXEHUE HAa FOANUHUN. AKO CTe roTOBM
3a@ BCMYKO TOBa, NpoAb/XaBanTe Aa YeTeTe Hanpea U CUM JalTe CMeTKa, Ye Te3un
HAKOMIKO Meceua, KOUTO e OTAeNUTE Ha Tasu KHMra 3a NporpaMupaHe ca camo
eQHO Masfiko Ha4vasno, a cfef ToBa roAVHN Hapea e YYMTe AOKaTO NpeBbpHeTe
nporpaMmmpaHeTo B CBOA npodecun, a cres ToBa eXeAHEBHO Le y4yuTe no
HeWo M We Cce CbCTe3aBaTe C TEXHONOrMUTE, 3a Aa NoaabpXXaTe HUMBOTO CH,
[OKaTO HAKOW JeH nporpaMuMpaHeTo BM Jage AOCTaTb4YHO pa3BUTUE Ha
MUC/TEHETO U YMEHMsATa BU, 3a Aa Ce 3axBaHeTe C Apyra npodecus, 3aWoTo ca
ManKo NMpoOrpaMmMcTMTe, KOMTO NporpaMmpart A0 NMEHCUS, HO Ca HauCTUHa MHOro
yCnewHuTe Xopa, CTapTupann KapvepaTa Cu C NnporpaMmmpaHe.

AKO BCe OLLle He CTe ce OoTKasanu Aa CTaHeTe Ao6bp NporpaMucT 1 Beve CTe Cu
nsrpagmnm gbnboko B cebe cu pasbupaHe, 4e cnegBalWMTe Mecel U rognHN
OT >XMBOTA BM Le 6baaTt exxeAHEBHO CBbpP3aHU C NOCTOSSHEH YCbpAEH
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TPYA NO oOBNajsiBaHe Ha TaWHWUTe Ha nporpamupaHeTo, paspaboTkaTa Ha
codbTyep, KOMMOTbPHUTE HAYKM W COPTyepHUTE TEXHOAOrnuM, Moxe Aa
n3nonseate efHa CTapa TeXHMKA 3a BbTpellHa MOTUBALMUA N YBEPEHO
NnoCTMraHe Ha uenu, KoaTo Moxe aa 6bae HaMepeHa B HAKOW KHUMM U APEBHU
yyeHunss noa enHa wnm apyra dopma: npeacraBsaiTe CU MOCTOSIHHO, 4e CTe
nporpaMmMcTn, 4e CTe ycCnenm Ja CTaHeTe TakuMBa, 4Ye Ce 3aHMMaBare
eXeAHEeBHO C MnporpaMupaHe M TO e BawaTta npodecua 1 4ye MoxeTe Aa
HanuweTe uenua codTyep Ha cBeTa (CTura Aa vMaTe AOCTAaTb4YHO Bpeme), 4e
yMeeTe jJa peluTe BCSIKa 3ajava, KOSATO OMUTHMUTE MporpaMmcTtM MmMoraT jAa
pewaT, U c1 MmcieTe NOCTOSHHO W HernpeKbCHaTo 3a BawaTa uen. KassanTte Ha
cebe cu, fopM NOHSAKOra Ha rnac: "a3 uckam ga ctaHa o6bp NporpamMmcT
TpsibBa MHOro Aga pabots 3a ToBa, TpsibBa MHOMo Aa YyeTa M MHOro Aa y4ya, TpsibBa
Aa pewasaM MHOro 3ajadu, BCEKM AieH, NOCTOSAHHO M yCbpAaHoO". CnoxeTe
KHUIMTE 3a nporpaMmpaHe HaBCsSKbAe OKOM0 Bac, AOpM 3aneneTe Haanuc "as
we crtaHa Aobbp nNporpaMuUcCT" Haj NernoTo Cu, Taka 4Ye Aa ro BuMxapate BCsKa
BeYyep, KoraTto nsrate M BCsKa CYTPWH, KoraTto cTtaBaTe. lMporpamupaiTte
BCEKM fAieH, pellaBanTe 3agjaudun, 3abaBnapante ce, yyeTe HOBW TEXHOOMUM,
EeKCrepuMeHTMpanTe, npobeanTe ga HanuweTe urpa, Aa HanpaBuTe yeb canT,
[a HanuweTe KoMnunatop, 6asa AaHHM M olle CTOTULUM Nporpamu, 3a KOUTO BU
XPYMHaT OpUrMHasnHu naen. 3a aa ctaHete 4obpu NnporpaMucTu, nporpaMnpante
BCEKM AEH M BCEKWU AEeH MUCJIeTe 3a NnporpaMmpaHeTo 1 Cu npeacraBamnTte
6baeLwma MOMEHT, B KOWTO BME CTe OT/IMYEH NporpaMmnct. MoxeTe, ako Abnboko
BsipBaTe, ue MoxeTe. Bcekn Moxe, CTUra Aa BspBa, Ye MOXe 1 Aa crejBa uenure
CW NOCTOSAHHO, 6e3 ga ce oTka3Ba. HMkoM He MoOXe Aa BM MOTMBMpaA nMo-pobpe
OT Bac camMute. BcMuko 3aBUCK OT Bac M Ta3sn KHUra e nbpsBaTa BM CTbMKa.

3a HAPC, Telerik Academy n CocpTYHM

BoaewmaT aBTop Ha kHurata CeetnnH Hakos (www.nakov.com) ce 3aHMMaBa C
obyuyeHune Ha codTyepHU UHXKeHepu oT 2000 r. Hacam n e cb3gaTtesl Ha HAKOJIKO
yuye6HM UeHTbpa 3a cOPTyepHU MHIXKEHEepW, MNpe3 KOUTO ca MNpeMUHanu
AeceTkn xunsam mnagum xopa: HauwoHanHa akagemus no paspaboTka Ha
codTtyep (HAPC), nHuumatusata Telerik Academy u CodTyepHus yHuBepcmTeT
(CopTYHM) — http://softuni.bg.

HaunoHanHa akagemMus no paspaborka Ha codTyep
(HAPC)

MbpBOHayanHoO KHurata "BbBegeHue B nporpamupaHeTo ¢ Java" (npeglect-
BEHWK Ha HacToswaTa KHWUra) Bb3HMKBA KaTo nNpoekT Ha CeBeTnmMH HakoB 3a
n3rpaxaaHe Ha y4yebHMK MO NporpamMuMpaHe 3a HauMHaelm 3a CTy4eHTUTe
ot HAPC. CBeTnnH HakoB 3aeAHO C Konerum msrpaxga nbpBus No-cepuo3eH
yuyebeH ueHTbp 3a codTyepHu uHxeHepu "HAPC" npe3 2005 r. lNpe3 Hero
npemmHasaT Hag 600 cTtyaeHTa, KoMTO M3y4yaBaT 6e3nsiaTHO nMporpammpaHe,
Java u .NET TexHonormm m nocrbneaT Ha paboTta B CepMo3HM PpUpMKM OT TOBA
BpeMe kaTto SAP, Telerik, Johnson Controls, VMWare, Euro Games Technology
(EGT), Musala Soft, Stemo, Rila Solutions, Sciant, Micro Focus, InterConsult
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Bulgaria (ICB), Acsior, Fadata, Seeburger Informatik n gp. MNMpe3 2009 r.
CeetnnH HakoB ce oTtterns n nocteneHHo HAPC 3ary6ea no3unuuu.

Telerik Academy

Mpe3 HoemBpu 2009 r. CBeTnMH HakoB e nokaHeH OT CBETOBHOM3BeCTHaTa
copTyepHa koprnopauma Tenepuk 3a pda w3rpaan ydyebeH UeHTbp 3a
npakTu4yecko oby4vyeHnme Ha codTyepHM MHXKeHepu. Taka ce paxxaa MpoeKTbT
"CocpTtyepHa axkagemusa Ha Tenepuk" (Telerik Academy). Akagemusita
obyuaBa 6e3nnaTHO xunagu coTyepHU MHXKEHepu, nsrpaxaa 6esnsaTtHo
y4yebHo cbabpxkaHume 3a Hag 20 Kypca no nporpamumpaHe un codpTyepHu
TEXHONOrnM, cnoaena xunsaam seuaeo ypoum B YouTube n pgaBa npodecmsa w
paboTa Ha xunaam mnagexu. CodpTyepHaTa akagemMus opraHmsnpa rnoaroToBKM
3a onumnuaaute no nHdopmatuka (HOM) n no MHOOPMaALMOHHN TEXHONOMNU
(HOWUT) n 3aHMMaHKusa No nporpammpaHe 3a aeua oT 4-Tu KJac Harope.

Telerik Academy (http://telerikacademy.com) 3ano4ysa c kypc no C# u .NET
TexHonoruu ¢ 40 aywwn npe3 2009 r. pvkosoaeH oT CBeTnnH HakoB. O6yueHuaTa
MOCTEMEHHO Ce paswupsaBaT KbM CTOTMUM M AOPUM XWIASAAW Y4YaCTHULM.
MN3rpaxaaT ce no-ronemu yyebHun 3anm n CeetnuH HakoB 3aefHO C ekuna cu
pa3paboTBa cMCTEMATMYEH NOAXO0A 332 MacupaHn o6yuyeHunsa, KoTo No3BosisiBa
npes cnegBawuTe HAKOAKO FoOAMHWM Aa ce npueMmaT noa Hap 1000 aywm
roguwHo. OT TAX 3@ OKONO roguHa MHTEH3MBHO obyyeHue 3aBbpluBaT OKOJO
15% oTnnyHo aobpe NoAroTBEHM MPOrpaMmMCTM U UHXEHEPU MO KavyeCTBOTO Ha
codTyepa, oT KOUTO Hal-cUAHUTE 3anouBaTt paboTta B Tenepuk.

OcBeH OCHOBHaTa Cu NporpamMa no uHuumatTmea Ha CBeTnMH HakoB B paMkuTe
Ha npoekTta "Tenepuk akagemusa" ce opraHmsmpart 6e3nmnaTHM TEXHOIOMMYHMU
obyyeHunsa 3a ydyeHnun (YumnumuwiHa codpryepHa akagaemusa), akagemus no
anropuTMM 3a CcbCTe3aTesNlHo nporpamumpaHe (Anro akagemus) n Akagemusa
no nporpaMupaHe geua 3a ydeHnun 4-7 knac.

CodTyepHaTa akagemusi ce A0KasBa KaTo Hai-3HauMmata 3a BPEMETO CU
obpasoBaTesiHa uMHWUMATMBA B WUT cekTopa, Medyennm peceTku Harpagu u
M3rpaxaa orpoMHa fnonynspHoCT.

Mpe3 2013 r. CBeT/inH HakoB ce oTTerns ot Telerik, 3a ga cb3gage CodryepHus
yHuBepcuTeT (CodTYHM).

CodrtyepeH yHusepcurtet (CodpTtYHM)

CodTtyepHuat yHusepcutetr (CodTYHM) € Han-MaWabHUAT yyebeH LeHTbp
3a cocdTyepHn uH>KeHepu B Bbbarapusa. lpe3 Hero npeMnHaBaT AeCeTKM
XUNAaAn CTyAeHTU BcCsiKa roauHa. CodTYHu oTBapsa BpaTtu npe3 2014 r. kaTo
npoabaXeHne Ha ycunuata Ha CeeTnnMH HakoB MacuMpaHo pga wu3rpaxaa
KayecTBeHU codTyepHU cneumanmcTm 4pes UCTUHCKO obpa3oBaHume, KOeTo
KOMBbUHMpa yHAAMEHTANIHM 3HAHNS CbC CbBPEMEHHN CODTYEPHUN TEXHOIOMMN U
MHOro NpakTuKa.

CodTyepHUMAT YyHUBEPCUTET AaBa kauyecTBeHO obpa3oBaHue, npodecus, paboTa
n 6akanaBbpcka AunnoMa 3a MNporpaMucTv, codTyepHU UHXeHepn u WUT


http://telerikacademy.com/
http://academy.telerik.com/school-academy/
http://academy.telerik.com/algoacademy/
http://telerik-kids.com/
http://telerik-kids.com/
http://softuni.bg/
http://softuni.bg/
http://softuni.bg/
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cneumanuctn. CodTYHM M3rpaxaa W3K/IUYMTENHO YCMNewHo TpaiHa Bpb3Ka
Mexxay o6pasoBaHMe M MHAYCTPUA KATO CU CbTPYAHMUYM CbC CTOTULM
copTyepHu dupMuM K ocurypsiea paboTa M CTaXOBE Ha CBOUTE CTYAEHTU U
NpefocTaBsl KaYyeCTBEHM CMeumanunucTi 3a codTyepHaTa UHAYCTPUS.

ObyueHnsita B CodTyepHus yHuBepcuteT (CodTYHM) ob6bxBawaTt Han-
TbpCeHUTEe yMeHua B o06saBute 3a pa6bora ot WUT cektopa. OcseH
NpaKTUYeCKo YCBOSIBAHE Ha Hali-TbPCEHUTE €31MLM N TEXHONOIMK 3a pa3paboTka
Ha codTyep, CTyAEHTUTE MU3rpaxaaT aJirOpuTMUYHO MUCIIEHE, YMEHMS 3a ydeHe
M 3a pewaBaHe Ha npobnemn. B CodTYHM ce ycBosBaT (hyHAAMEHTAJNIHU
OCHOBM Ha KOMMIOTbPHUTE HaAyKM U COPTYepHOTO WHXKeHepcTBo. Ypes
rMBKaBa MporpamMa ce Wu3y4dyaBaT CbBPEMEHHM e€e3uunm Ku nnatdhopMm 3a
pa3paboTka, 0H6EKTHO-OpPMEHTUPAHO M (QYHKUMOHANMHO nporpamupaHe, 6asmu
AaHHKW, yeb ycnyru, front-end TexHonormu, CbpBBPHU TeXHonornm, yeb
pa3paboTka u MobunHn NpunoxeHusi. Habnsira ce Ha NpaKTUYECKUTE YMEHUS
M ekmnHata paboTa 4Ype3 MHOro YMpPaXHEHMSI Ha >XXMBO, MHOIO AOMALUHMK,
NpaKTUYECKMN EKUMHU MPOEKTU N NPAKTUYECKUN UBMUTU.

CopTyepHUAT YyHMBEPCUTET CTapTMpa HOBM 6e3mJlaTHUM  KypcoBe no
nporpaMmpaHe 3a HauMHaeLwm NoyTn BCekn Mmecel. MoxeTte aa ce 3anuwere
OT HeroBua caunT: http://softuni.bg.

NHdopMauma 3a BCUUYKM MPeAcTosilM M MUHANKM KypcoBe M obyueHus no
paspa6boTka Ha co¢dTyep 1 CbBpeMeHHU CoOPTyepHU TEXHONOrMM MOXeTe Aa
nony4ynTe n oT INYHUA camT Ha CeeTinH Hakos: www.nakov.com.

NMornep kbm CbADbpPXaAHNETO Ha KHUIraTa

Heka cera pa3rnegame HakpaTKO KakBO HU NpeacTouM B crieaBaliuTe riaBu Ha
KHuUraTta. Llle pa3kaxeM rno HAKOJIKO U3peyeHus 3a BCIKa OT TAX, 3a Aa 3HaeTe
KakKBO BM O4YaKBa Aa Hay4uUTe.

lnaea 1. BbBegeHue B nporpaMmpaHeTo

B rnaBaTa "BbBeneHne B nporpammpaHeTo” we pasrnegamMe OCHOBHUTE TEPMUHM
OT nporpaMmpaHeTro M LWe HanuMweM nbpBaTta cu nporpama. lle ce
3arno3HaeM C ToOBa KakBO e nporpammpaHe n Kakea e Bpb3KaTa My C KOMOTpuTe
M nporpamHuTe e3uum. HakpaTKo e pa3srnegamMe OCHOBHWUTE eTanu npu
nucaHeTo Ha codTyep. lle HanpaBvM BbBeaeHue B e3uka CH# u we ce
3ano3HaeM c .NET Framework n TexHonornmte, cBbp3aHu C Hero. Llle pasrne-
AaMe KakBWM TMOMOLWHW cpeactBa Ca HM Heobxoauvmu, 3a Aa MOXeM JAa
nporpammpaMe Ha C#. Llle wmn3nonssame C#, 3a Ja HanUWEeM nbpBaTa CHU
nporpama, e 9 KOMNUuanpaMme 1 U3NbJIHUM KakKTo OT KOMaHAHUA pes, Taka
M OT cpepa 3a pa3paborka Microsoft Visual Studio. LLle ce 3ano3Haem owe u C
MSDN Library - gokymeHTaumata Ha .NET Framework, KosaTo no3BosiiBa no-
HaTaTbLWHO M3cneaBaHe Ha Bb3MOXHOCTUTE Ha e3uKa.

ABTOp Ha rnaeata e laBen [loHueB, a pegaktTopu ca Teogop boxnkos n CeeTnmH
HakoB. CbAbpXaHWETO Ha rnaeBaTa e AOHsKkbAe 6a3mpaHo Ha pabortata Ha
JTbuesap LlekoB oT kHuUraTa "BbBeaeHue B nporpammpaHeTo ¢ Java".


http://softuni.bg/
http://softuni.bg/
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fnasa 2. IpUMUTUBHU TUNOBE U NPOMEHJIUBU

B rnasata "[IpUMUTMBHM TWNOBE M NPOMEHAUBM" LWe pasriejamMe npuMm-
TUBHUTE TUNOBeE 1 NpoMeHnnBu B C# — KakBO NpeacTaBasBaT M Kak ce paboTtu
c TaX. [bPBO Le ce cnpeM Ha TUNOBETEe AaHHMU — LIENIOYNCTIEHN TUMNOBE, peasiHu
TUNoBe C nJiaBawa 3aneTas, 6ynes Tun, CUMBONEH TUM, HN30B TUN U obekTeH
Tun. Ule npoab/mkMM C TOBa KAakBO € MPOMEHSIMBA, KakBM Ca HEWHUTE
XapaKTeEPUCTUKKN, KaK ce AeKnapupa, Kak ce NMpuMcBosiBa CTOMHOCT U KaKBO €
MHUUManNu3aumns Ha npoMeHnmea. Llle ce 3ano3HaeM mn ¢ TunoeseTe AaHHW B C#
- CTOWMHOCTHM U pedepeHTHU. Hakpas ule ce cnpeM Ha nurTepanure, Lie
pa3bepeM KakBO NMpeacTaBfisiBaT M KakBM auTepann nMa.

ABTOpU Ha rnasaTta ca BecenuH leoprmes n CBetnnH HakoB, a pepakTtop e
Hukonan Bacunes. CbaobpXXaHMETO Ha usanaTta rnaea e 6a3mpaHo Ha paboTtaTa
Ha Xpucto TopgopoB n CeeTnnH HakoB OT KHuraTta "BbBeaeHne B nporpaMu-
paHeTo ¢ Java".

Mnaesa 3. Onepatopu v uspasm

B rnaBata "OnepaTtopu, uM3pa3n W KOHCTPYKLMW 3a ynpaBaeHue" uwe ce
3ano3HaeM C onepaTopuTe N [EeACTBUATA, KOUTO TE€ M3BbPLIBAT BbPXY
pa3nn4yHNTE TUNOBE AaHHW. LLl,e pa3ACHUM NMPUOPUTETUTE Ha OoNeEpPAToOpUTE U LLE
ce 3amno3HaeM C rpynute onepaTtopu cropen 6poss Ha apryMeHTuTe, KOUTO
npuemaTt M gencremsaTta, KoMTo masbplsaT. Cneg ToBa We pasrnesaMe npeob-
pa3yBaHeTO Ha TUMMNOBEe, 3all0 € HY)XHO U Kak Aa paboTuMm c Hero. Hakpas we
OMULLEM U MOKaXeM KakBO npeAcTtaBnaBaTt nspasute B C# M Kak ce U3Non3BarT.

ABTOpM Ha rnasaTta ca AunaH AumuTtpos n CeBeT/inH HakoBs, a pegakTop e MapuH
Feoprnes. CbabpXaHMeTo Ha usanata rnaesa e 6asmpaHo Ha paboTaTa Ha
Jlbuesap BoxKoB OT KHMUraTa "BbBeaeHune B nporpammpaHeTo c Java".

Nnasa 4. Bxoa v uaxoa ot KOH3o0J1aTa

B rnasaTa "Bxo4 1 n3xoa OT KOH30saTa" We ce 3ano3HaeM C KOH3o0J1aTa KaTo
CpeacTBO 3a BbBe)XXAaHe U usBeXaaHe Ha faHHM. Llle 06scHMM KakBo npea-
CTaB/siBa T, KOra M KakK ce W3Mnos3Ba, KakBM Ca MPUHUMNUTE HA MNOBEYETO
nporpaMHM e3uuuM 3a AOCTbMN A0 KOH3onaTa. Llle ce 3ano3HaeM C HsKou OT
Bb3MOXHOCTUTEe Ha C# 3a B3ammopencteme c notpebutens. Lle pasrnepame
OCHOBHWTE MOTOUM 3@ BXOAHO-U3XOAHM onepaumun Console.In, Console.Out u
Console.Error, knaca Console 1 1M3Mos3BaHeTO Ha (popMaTUpalLLM HU30BE 33
oTneyaTBaHe Ha AaHHM B pa3nuuHm dopmatu. Llle pasrnegame kak MoOXeMm Aa
npeobpasyBaMe TeKCT B 4MCNo (MapcBaHe), Tbl KAaTO TOBa € HAYMHBbT Ada
BbBeXaame yncna B C#.

ABTOp Ha rnasaTta e WnuaH MyppaHnues, a pepaktop e CeeT/inH Hakos.
CbabpXaHWETOo Ha usanaTa rnaBa e Ao ronsma creneH 6asmpaHo Ha paboTtaTta Ha
Bopuc Bwnkos oT kHMUraTa "BbBegeHne B nporpamMmmpaHeTo ¢ Java".
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MhaBa 5. YCNOBHU KOHCTPYKLUUM

B rnaesaTta "YCNOBHW KOHCTPYKUMKN" Lie pa3rieiamMe yCJIOBHUTE KOHCTPYKLUUKN
B C#, upe3 KOMTO MOXEeM Ja M3NbJ/IHABAMe pasfIMiyHM AeNCTBUS B 3aBUCUMOCT
OT HSKakBo ycnosue. LLle 0651CHMM CMHTaKCKCa Ha YCJIOBHUTE onepaTopm — if
n if-else — C MOAXOASILUM NPUMEPU U LLE PA3SICHMM NPAKTUYECKOTO NPUSIOXKEHME
Ha onepaTopa 3a usbop switch. LLle 06bpHEM BHUMaHMe Ha AobpuTe NpakTUKK,
KOMUTO € HYXHO Aa 6baaTt cneaBaHM C Ues NocTuraHe Ha no-pobbp CTui Ha
nporpaMmpaHe npuv W3MNON3BaHETO Ha BJIOXEHUM M APYrM BUAOBE YCNOBHMU
KOHCTPYKLWN.

ABTOp Ha rnaeaTa e CBeTnuH HakoB, a pepnakTop € MapuH leoprues. Cbabp-
XKaHMeTo Ha uanarta rnaea e 6asmpaHo Ha paboTtata Ha MapuH leoprues oOT
KHuUrata "BbBeaeHue B nporpamupaHeTo ¢ Java".

Mlaea 6. Uuknn

B rnaearta "LUukaun" we pasrnegaMe KOHCTPYKLMUTE 3a LIMKJIN, C KOUTO MOXKEM
Aa m3nbnHsBaMe gaaeH dpparMeHT nporpamMeH KoA MHoOrokpaTtHo. Lle pasrne-
AaMe KaK ce peanusupart noBTopeHus ¢ ycnoBue (while v do-while umknn) um
Kak ce pabotu c for-umknm. Llle nagem npumepu 3a pasnMUHUTE Bb3MOXHOCTHU
3a geduHMpaHe Ha UMKbB/, 3@ HauYMHA MM Ha KOHCTpyMpaHe M 3a HSAKOW OT
OCHOBHUTE MM MPUNOXeHUS. Hakpas e nokKaxeM Kak MoXeM Aa u3nosi3BaMe
HAKOJIKO LUMKBba eAnH B ApYr (BSIOXKEHWU LMKIIN).

ABTOp Ha rnaeata e CtaHucnae 3naTWHOB, a pedakTop e CBeTnuH Hakos.
CbabpxaHueTo Ha usnarta rnaea e 6asnpaHo Ha paboTata Ha PyMsHa Tonasncka
OT KHUraTa "BbBegeHne B nporpaMmpaHeTo ¢ Java".

Fnasa 7. MacuBm

B rnasaTta "MacuBun" we ce 3ano3HaemM C MacnBmTe KaTo cpeacTBa 3a obpaboTka
Ha nopeanua oT €gHakKBU Mo TUMN €JIEMEHTHU. LLle 065CHUM KaKBO npeacrasngaesart
MacuUBUTE, KaK MOXEM [a AeKslapupaMe, cb3faBaMe VM UHUUMannsnpame
MacCMBM U KakK MOXeM Aa ocblecTBdBaMe A0OCTbM A0 TEXHUTE e€/1IEMEHTMU. I_I_le
06bpHEM BHMMaHME Ha eAHOMEpPHUTE 1 MHOroMepHurte mMacmsu. LLle pasrne-
AaMe pasfiIMYyHM HauMHK 3a 06XxoXaaHe Ha MacuB, YeTeHe OT CTaHA4apPTHUS BXOA
M oTnevyaTtBaHe Ha CTaHAaAPTHUA M3Xoa. LLl,e AadeM MHOIMo npuMepu 3a 3aaaudu,
KOWUTO Ce pellaBaT C MacMBU U LLIE BU MOKaXXEM KOJIKO MONe3HU ca Te.

ABTOp Ha rnasata e Xpucto lepmaHoB, a pepaktop e Pagocnas Toaopos.
CbaobpxaHueTo Ha usnaTta rnaea e 6asmpaHo Ha pabotata Ha MapuaH HeHueB
n CeBeTinH HakoB OT KHuraTta "BbBegeHne B NnporpaMupaHeTo ¢ Java".

FnaBa 8. BpoMHKu cucremm

B rnaeaTta "bponHu cuctemMmn" we pasraegamMme HauymHuTe Ha paboTa € pasnimyHu
6poitHM cucTteMm M NpeacTaBsHETO Ha yMcnaTa B TaX. [oBeye BHUMaHME Le
OTAE/NIMM Ha NpeACTaBsSHETO Ha Ync/iaTa B AeceTUYHa, ABOMYHA V LWecTHajae-
cetmyHa 6poiHa cucTtemMa, TbMA KaTto Te Ce M3Non3BaT MHOIM0 4Yecto B
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KOMMIOTbpPHATa U KOMyHMKALMOHHAaTa TeXHWKa M B nporpamupaHeto. Lle obsa-
CHMM UM HAuMHUTE 33 KOAMPAHE Ha 4YUCJIOBUTE AAaHHM B KOMMIOTbpa W
BUAOBETE KOAOBE, @ UMEHHO: NpaB Koa, obpaTeH Ko, AOMbJIHUTENEH KOA U
ABOMYHO-AECEeTUYEH KOA.

ABTOp Ha rnaBaTa e Teognop boxukoB, a peaaktop e Muxann CtonHoB. Cbaobp-
)KaHMeTO Ha usnaTta rnaea e 6asupaHo Ha paboTaTa Ha lMeTbp Benes un CeBeTNuMH
HakoB oT kHurata "BbvBegeHne B nporpaMupaHeTo ¢ Java".

Fnasa 9. Metoamn

B rnasata "Metoan" we ce 3ano3HaeM noapobHO C noanporpamMurte B
nporpammpaHeTto, konto B C# ce HapuyaT meTtogm. Llle 069cHMM Kora u 3aLo
ce m3nonseat Metoau. Llle nokaxem kak ce peknapuvpaTt MeToAM U KaKBO e
curHatypa Ha Metoa. lUle HayuuM kak ga cb3gagem cobCctBeH MeTod W
CbOTBETHO KakK ga ro msnonssame (M3BMkBaMme) B nocneacreuve. Llle gemMoH-
CTpypaMe KakK MOXeM Ja M3Mnon3BaMe napaMeTpu B MeToAuTe M KakK Aa
BpblWaMe pe3yntart oT MeToh. Hakpas we AUCKYTUPaMe HAKOU YTBbpAEHMU
npaktukn npu pabotata c Mmetoau. Bcuuko ToBa we 6bae noaKperneHo ¢
noApo6bHO 06ICHEHM NPpUMEPU 1 AOMBIHUTENHN 3a4auu.

ABTOp Ha rnasaTa e WopaaH Maenos, a pesakTopu ca Pagocnas Tomopos u
Hukonan Bacunes. CbaobpXXaHMeTO Ha usanarta rnasa e 6asmpaHo Ha paboTtaTa
Ha Hukonai Bacunes oT kHuraTta "BbBeaeHue B nporpaMmmpaHeTo ¢ Java".

lnasa 10. Pekypcusna

B rnaBata "Pekypcms" Wwe ce 3amno3HaeM C peKypcusita U HeliHuTe
npunoxeHusi. PekypcusitTa npeactasBfisiBa MOLWHA TEXHMKA, NMpU KOSITO eauH
MeToA M3BUKBaA caM cebe cu. C Hest MoraT Aa ce pelwaBaT C/IOXKHU KOMBUHa-
TOPHW 3ajayun, MpyM KOUTO C JleKkoTa MoraT Aa 6baaT mM34vepnBaHW pasfnyHU
KOMBMHATOPHU KOHGUrypauuu. LLle BM NoKaxeM MHOro npuMepu 3a npaBuJIHO
W HenpaBW/IHO U3MON3BaHE Ha pPeKypcus 1 e BM ybeauM KOJIKO MoJjie3Ha
MOXe Aa e Ts.

ABTOp Ha rnasata e Papgocnae WMBaHoB, a pepakTtop e CeBeTnvH Hakos.
CbabpxaHWeTo Ha usinaTa rnaea e 6a3mpaHo Ha paboTtata Ha Pagocnas MBaHoB
n CeeTnnH HakoB oT kKHUrata "BbBegeHune B nporpaMupaHeTo ¢ Java".

NaBa 11. Cb3pgaBaHe n U3nNoJsi3BaHe Ha 06ekTun

B rnaBaTta "Cb3aaBaHe 1 nsnonspaHe Ha 06ekTn" Le ce 3arno3HaeM HaKpaTKo C
OCHOBHWUTE NOHATUSA B 06EKTHO-OPUEHTMPAHOTO NMporpaMmmpaHe — KnacoseTte U
ob6ekTnte - 1 Wwe 0651CHMM Kak ga M3Non3BaMe KjacoBeTe OT CTaHAapTHUTEe
6nénuotekn Ha .NET Framework. Llle ce cnpeM Ha HSKOM YeCTO WU3MON3BaHU
CUCTEMHM KJlacoBe U1 Llie MNOKaXXeM KakK ce Cb3haBaT M WU3MON3BAT TEXHU
MHCTaHumm (obekTn). LLle pasrnegame Kak MOXeM Aa ocbluecTBsiBaMe 40CTbMN 40
nonerara Ha gaaeH 06eKT, Kak Ja M3BMKBAaME KOHCTPYKTOPM U KakK fAa
paboTnM CbC CTaTUYHMUTE NoJsieTa B knacoseTe. Hakpas we o6bpHEM BHUMaHne
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Ha MOHATUETO NPOCTPAHCTBA OT MMeHa (namespaces), C KakBO Te HW1 nomarar,
KaK Aa rv BK/OYBAMe U M3Mosi3BaMe.

ABTOp Ha rnasaTta e Teogop Croes, a peaaktop e CtedaH CraeB. CbabpKaHUETO
Ha ussiaTa rnaea e 6a3npaHo Ha pabotaTta Ha Teogop Crtoes n CtedaH CtaeB oOT
KHuraTta "BbBeaeHue B nporpamMmpaHeTo c Java".

Mnaesa 12. O6paboTka Ha U3KJTIIOYEHMUS

B rnaesaTta "O6paboTka Ha nska4yeHus" e ce 3ano3Haem C U3KJIDYEeHUsTa B
06eKTHO-0OpMEHTNPAHOTO NporpaMmpaHe, B YacTHOCT B eamka C#. LLle ce Hayuum
KakK Aa rm npuxsawaMe ype3 KOHCTpyKumaTa try-catch, kak ga rm npenasame
Ha nNpeaxoAHMTEe MEeTOAM W KaK Aa XBbpJiiMe COH6CTBEHM MM NpuxBaHaTH
U3K/TIOYEHNA 4pe3 KOHCTpykuuaTta throw. Lle nanemM peavua npumepu 3a
n3nonseaHeto uM. llle pasrnegaMe TUNOBETE M3K/IOYEHUS U AepapXMATa,
kosTo obpasysaT B .NET Framework. Hakpas we ce 3ano3HaeM c npeammcreaTta
NnpU W3MNOoM3BaHETO Ha W3K/YEHMS M C ToBa KaK HaK-NpaBW/IHO Aa I
npunaraMe B KOHKPETHM CUTyaLUM.

ABTOp Ha rnaesata e Mwuxawmn CTomHOB, a pepakTop € Papgocnas Kupwunos.
CbabpXxaHMETOo Ha usanaTa rnaea € 6asmpaHo Ha paboTtata Ha Jlbuesap Llekos,
Muxaun CtonHoB n CeeTnnH HakoB oT KHUrata "BbBeaeHne B NnporpamMmpaHeTo
c Java".

Nnasa 13. CMMBOJIHU HU30Be

B rnasata "CuMBOAHM HM30BE" ULle Ce 3arno3HAaeM CbC CUMBOJIHUTE HU3OBe:
Kak ca peanusupaHu Te B C# M No KakbB HauuH MoxeM Aa obpaborBame
TEKCTOBO CbAbp)XaHue. Llle npernegamMe pasiMyHM METOAM 3a MaHuMnynaums
Ha TEeKCT; LWe Hay4yMM Kak [a u3Binvyame nogHU30Be No 3a[a4eHM napameTpu,
KaK ga TbPCUMM 3a K/KOYOBM AYMU, KakKTO U fa paspensimMe eguvH Hu3 no
pasgenutenun. Lle npepoctaBuM nonesHa MWHGOpMaUMs 3a perynsipHure
M3pasm U LWe Hay4YMM MO KaKbB Ha4YMH Aa U3BAMYaMe AaHHW, OTroBapsiwm Ha
onpeaeneH wabnoH. Hakpas we ce 3ano3HaeM C MeToAM M KjlacoBe 3a No-
e/leraHTHO U CTPUMKTHO ¢opMaTUpaHe Ha TEeKCTOBOTO CbAbp)XaHMue Ha
KOH30/1aTa 1 C pas3/InYHN METOAMKM 3@ U3BEXAAHE Ha Yyncna u gaTu.

ABTOp Ha rnasaTta e BecenuH leoprueB, a pepaktop e Papgocnas Toaopos.
CbabpXaHuneTo Ha usanaTa rnaesa e 6asmpaHo Ha paboTtata Ha Mapwuo lNMewes oT
KHurata "BbBeaeHue B nporpamMupaHeTo ¢ Java".

MaBa 14. ledpyHupaHe Ha KnacoBe

B rnaBata "deduHupaHe Ha KAacoBe" We MNoKaXemM Kak MOXeM Ja
AecdmnHMpame co6CTBEHM KJlacoBe 1 KOW ca efleMeHTUTE Ha knacoseTe. Lle
Ce HayuuM Aa AekslapvpaMe noJsieta, KOHCTPYKTOPU 1 CBOMCTBA B K/1aCOBETE.
LLle npMnoMHUM KakBO € MeTOA M e pa3WnpuUM 3HaHMSATa CU 3a MoaAndMKaTopu
M HMBaA Ha AOCTbLN A0 MNoJjieTaTa U MeToauTe Ha kKnacoseTe. llle pasrneaame
0CObBEHOCTUTE Ha KOHCTPYKTOPUTE M NoApobHO We 06ACHUM Kak 0bekTuTe ce
CbXpaHsiBaT B AMHaMMyHaTa MNaMeT U KakK ce WHUUManmM3npaT nosetaTta WM.
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Hakpas we 065CHMM KakBO NpeAcTaB/isiBaT CTaTUMHUTE eJIeMeHTM Ha Knaca -
rnoneta (BKJIOUMTENTHO KOHCTAHTM), CBOMCTBA U METOAM U KaK Ada ' rnosi3Bame.

ABTOpM Ha rnaeaTta ca Hukonan Bacunes, Mupa Buac u MaBnuMHa Xagxuesa.
CbabpxaHUeTo Ha usiaTa rnaea e 6asupaHo Ha paboTtata Ha Hukonan Bacunes
OT KHuraTa "BbBeaeHue B nporpammpaHeTo c Java".

MnaBa 15. TekctoBu channose

B rnasaTta "TekctoBu dannose" we ce 3ano3HaAaeM C OCHOBHUTE MOXBaTW Mpwu
paboTa c TekctoBu dpannoBe B .NET Framework. LLle pa3sicHum KakBo € ToBa
MNOTOK, 3@ KakBO C/TYXW M Kak ce non3ea. Llle 069CHMM KakBO € TeKCTOoB hann
M KaK Cce yeTe M nuuwe B TekcToBu dannose. Llle geMoHcTpupame n 069CHUM
[obpuTe MnMpakTMKM 3a npuxBalwaHe M 06paboTka Ha M3KJKYEHUS pu
pabotata ¢ c¢annose. Paszbupa ce, BCMYKO TOBa We oHarneaMMm u AEeMOH-
CTpMpaMe Ha NpaKkTMKa C MHOro NpuMepu.

ABTOp Ha rnasaTta e Papocnas Kupunos, a pegaktop e CtaHucnas 31aTUHOB.
CbabpXaHWETO Ha usanaTta rnaea e 6asnpaHo Ha paboTtaTta Ha [aHaun Anekcues
OT KHUraTa "BbBegeHne B nporpamMmpaHeTo ¢ Java".

FnaBa 16. JINHEWNHU CTPYKTYPU OT AAHHM

B rnaesata "J/IMHEWHW CTPYKTYPW OT AaHHW" Lle ce 3ano3HaeM C HSKouM OoT
OCHOBHMWTE MpeAcTaBsHWUSI Ha AaHHWTE B MPOrpaMMpaHeTOo U C JINMHEMHUTEe
CTPYKTYPM OT AaHHM, Tbl KaTO MHOIO 4YecTo, 3a pellaBaHe Ha AajleHa 3ajadva
ce Hyxaaem aa paboTuM C nocnenoBaTeNIHOCT OT esieMeHTU. Hanpumep, 3a
Aa npoyeTeM Ta3wm KHura, Tpsbsa ga npoyeTteM nocnegoBaTenHO BCSAKA e4Ha
CTpaHuua T.e. Aa obxoAuMM nocnefoBaTesIHO BCEeKUM eAVH OT eflieMeHTUTE Ha
MHOXECTBOTO OT HelHuTe cTpaHuum. e Bnamm kak npu onpeneneHa 3agava
elHa CTpyKTypa e no-edektMBHa M ygobHa ot pgpyra. Llle pasrnepame
CTpyKTYypuTe "cnucobk”, "crek" 1 "onawka" 1 TAXHOTO NpunoxeHue. MNoapobHo
e ce 3arno3HaeM M C HAKOW OT peanm3auumnTe Ha Te3n CTPYKTypM.

ABTOp Ha rnaeaTa e LiBaTtko KoHoOB, a pepakTtop e AungH Oumutpos. Cbabp-
»XaHMeTo Ha rnaea e 6asupaHo B rofisiMa crteneH Ha paboTtaTta Ha LiBaTko KoHoB
n CeBeTiMH HakoB oT KHuraTta "BbBegeHne B NnporpaMupaHeTo ¢ Java".

Masa 17. AvpBeTa u rpacdm

B rnaBata "ObpeeTa u rpadun” we pasrnesaMe T. Hap. AbPBOBUAHN CTPYKTYpPU
OT AaHHW, KaKBUTO Cca AbpBeTaTa u rpaduTe. [N03HABAaHETO Ha CBOMCTBATa Ha
Te3n CTPYKTYPU € BaXHO 3a CbBPEMEHHOTO MporpamMmpaHe. Bcska oT Tax ce
M3Nos3Ba 3a MoAeNMpaHeTo Ha npobnemu oT peasHOCTTa, KOUTO Ce pelasaT
edeKTMBHO C TAXHa nomoull. Llle pasrnepame B AeTannu KakBoO npeacTasBisisat
AbPBOBUAHUTE CTPYKTYPU OT AaHHM UM LEe MOKaXeM TexXHUTEe OCHOBHMU
npeaMMcTea M HepoctaTbuu. Lle papgem npuMepHu peanusauum M 3agauu,
AeMOHCTpupalm peanHata wuMm ynotpeba. lle ce cnpem no-noapobHo Ha
ABOMYHUTE AbpBeTa, HapeaeHWTe ABOMYHM AbpBeTa 3a NpeTbpcBaHe U
banaHcupaHuTe abpseTa. Lle pasrnegame cTpykTypaTa OT gaHHu "rpadg”,
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BuaoBeTe rpadu 1 TaxHaTa ynotpeba. LLle nokaxem n kbae B .NET Framework
Ce MU3Mnon3BaT UMMJEeMEHTaUMM Ha 6anaHCcMpaHu AbpBeTa 3a TbpPCeHeE.

ABTOp Ha rnasaTa e BecenuH Kones, a pegaktop e WnnsaH Mypaannunes. Cbabp-
)XaHuMeTo Ha usanata rnasa e 6asmpaHo Ha pabotata Ha BecenuH Kones ot
KHurata "BbBeaeHne B nporpaMupaHeTo ¢ Java".

Mhaea 18. PeuHunumn, xew-rabnmum n MHoOXXecTtBa

B rnasata "PeyHuum, xew-tabavum n MHoXecTBa" wWe pasriegame HAKou no-
C/MOXHW CTPYKTYpPU OT [aHHM KaTO PEeYHMLUM M MHOXECTBa, U TexHuTe
peanusauum c xew-tabnuum 1 6anaHcupaHu pabpBeTa. lle ob6sacHuM B
AeTannu KakBO NpeAcCTaBfsBaAT XewupaHeTo M xew-tabnuumTe M 3awWo ca
TOJSIKOBa BaXXHM B nporpamMupaHeTo. e anckytupame noHsaTneTto "konususa' v
KaK ce nosyvaBaT KOIM3muTe nMpu peanusaumst Ha xew-tabnuumn u we npea-
NIOXUM pasfIyHM Noaxoau 3a paspellaBaHeTo uM. e pasrnegame abctpakT-
HaTa CTPYKTypa AaHHM "MHOXeCTBO" M We 06sICHMM Kak MOXe Aa ce peanunsupa
upe3 pedYHMK 1 4ype3 6anaHcuMpaHo AbpBO. Llle nagem npuMepn, KOUTO UIKO-
CTpupaT NPUIOXKEHMETO Ha ONUCaHUTE CTPYKTYPU OT AaHHU B NpakTuKaTa.

ABTOp Ha rnaeata e Mmxaun Bbnkos, a pegakTop e LiBaTko KoHoB. Cbaobpxa-
HUETO Ha uganaTa rnaea e yactmdHo 6asnpaHo Ha pabotata Ha Bnaaumup LlaHeB
OT KHUraTa "BbBegeHne B nporpaMmpaHeTo ¢ Java".

Fnaea 19. CTpykTypu OT AaHHU — CbNOCTaBKa U
npenopbkKM

B rnaesaTta "CTpyKTypu OT AaHHW — CbMOCTaBKa M Npenopbku" we cbnocTaBuM
efHa C Apyra CTPYKTypuTe AaHHM, KOUTO Ce pasrfnexaart B npeaxogHuTe
rnaBsu, No OTHOLWIEHME HA CKOPOCTTA, C KOSITO U3BbPLUBAT OCHOBHUTE onepaumn
(npobaBsHe, TbpceHe, U3TpuUBaHe U T.H.). LLle nageM KOHKpPETHW NpPenopbKKU B
KakKBW CUTyauMM KaKBM CTPYKTYPM OT AaHHM Aa nonssame. lle obacHuM
Kora ga npegnoyetem xew-tabnuua, Kora Macme, Kora gAMHaMM4yeH Macue, Kora
MHOXEeCTBO, peanu3MpaHo 4pes3 xew-Tabnmua u kKora 6anaHcMpaHO AbpBO.
Bcuukn Te3un CTpyKTypm mmat BrpageHa nmnnementaumns B .NET Framework. OT
Hac ce o4YakBa e€AMHCTBEHO [a Ce HayuyuMM Aa npeueHsiBamMe Kora Kosi CTpykK-
Typa Aa noasBaMe, 3a Ja nuuweM edekTUBEH N HAZeXAEeH NporpaMeH Koa.

ABTOpM Ha rnaeaTta ca Hukonam HepsnkoB n CeeTnnH HakoB, a pegakTtop e
BecennH Kones. CbabpXaHMeETO Ha usnata rnaesa e 6asmpaHo Ha paboTaTa Ha
CeeTnunH HakoB n Hukonan Hepankos oT kHuraTta "BbBegeHne B nporpammpa-
HeTo c Java".

fnasa 20. MNMpuHUMNM HA 06EKTHO-OPUEHTUPAHOTO
nporpamMmpaHe
B rnaBata "[puHUMNM Ha OBEKTHO-OPUEHTUPAHOTO MnporpaMumpanHe” e ce

3aMno3HaeM C MNPUHUMMNUTE Ha 06EKTHO-OPUEHTMPAHOTO NporpaMMpaHe: Hacne-
AsiBaHe Ha KJlacoBe M MMMEMeHTMpaHe Ha uHTepdencu, abcTpakumsa Ha
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AAHHMTE M Ha nNOBeAeHMETO, Kancyjsauyua Ha [aHHUTE W CKpUBaHe Ha
MHdOopMaunsa 3a nMnNaemMeHTaumsaTa Ha Knacoeete, nonmMmopchmnsbLM U BUPTY-
anHu mertogm. Llle 06s5CHUM B geTannm npuHUMNUTE 3a CBbP3aHOCT Ha OTroBop-
HocTuTe n dyHKuMoHanHo obsbp3BaHe (cohesion n coupling). Lle onuwem
HaKpaTKO KaK ce M3BbpwBa 0O6EKTHO-OpPMEHTMPAHO MoAesIMpaHe W Kak ce
Ccb3naBa obekTeH Moaen no onucaHue Ha pajaeH 6usHec npobnem. Lle ce
3ano3HaeM c eamka UML u ponsta My B npoueca Ha 06eKTHO-OpPUEHTMPAHOTO
MoaenupaHe. Hakpas we pasrnegaMe CbBCEM HaKpaTKo KoHuUenuusTa "wa6b-
JIOHM 3a AM3aMH" 1 LWe AaAeM HSAKONKO TUMWMYHW MNpuMepa 3a LWabnoHu,
LWNPOKO M3MO0M3BaHM B NpaKTuKaTa.

ABTOp Ha rnaesata € Mmxaun CTOMHOB, a peaakTop e Muxaun Bbnakos. Cbabp-
XaHWETO Ha usnaTta rnaea e 6asmpaHo Ha paboTtata Ha Muxamn CTOMHOB OT
KHuraTta "BbBeaeHue B nporpaMmpaHeTo c Java".

Mnaea 21. KayecTtBeH nporpamMeH Kopa

B rnaesaTta "KauyecTBeH nporpamMeH koa" e pa3sriegaMe OCHOBHUTE npaBuia 3a
nMcaHe Ha KavyecTBeH nporpameH kop. lle 6bae o6bpHAaToO BHUMaHWE Ha
MMeHYBaHEeTO Ha efleMeHTUTe OT nporpamaTa (NpoMeHAnBU, METOAMN, KracoBe
n apyrm), npasunaTta 3a c¢opMaTMpaHe UM nogpexaaHe Ha koga, anobpute
NpakTUKW 3a wu3rpaxjaHe Ha BMCOKOKAYeCTBEHM KacoBe W MeToau W
NpUHUMNUTE 3@ KayecTBeHa AOKYMeHTauua Ha Kkoja. e 6baaT AafeHun MHOro
npuMepu 3a KayecTBEH M HekayecTBeH koA. B npoueca Ha paboTta we 6bae
06ACHeHO Kak Aa ce n3nonsBa cpefarta 3a nporpaMmmpaHe, 3a Aa ce aBToMaTu-
3upaT HAKOM onepaumu kato opMaTupaHe 1 npepaboTka Ha cbllecTByBaLl
KojA, KoraTo ce Hanara.

ABTOp Ha rnaeaTta e Mmuxaun CTorHOB, a pegakTop e lMasen [oHueB. Cbabpxa-
HWETO Ha usnaTa rnasa e 6asmpaHo 4yacTMyHo Ha paboTtaTta Ha Muxaunn CTOMHOB,
CeetnuH HakoB n Hukonan Bacunes ot kHurata "BbBeaeHne B NporpaMmMpaHeTo
c Java".

Maea 22. JlTam6aa m3pasu m LINQ 3asaBku

B rnasaTta "lambaa m3pasm n LINQ 3asaBKM" LWe ce 3an03HaeM C 4yacT OT Mo-
CNOXHUTE Bb3MOXHOCTU Ha e3nka C# M no-crneumnanHo e pasrnegame Kak ce
NnpaBsiT 3assBKM KbM KoJsieKuuMm 4ype3 nambpa uspasm mn LINQ 3assku. Llle
065CcHMM Kak ga gobassaMe pyHKUNMOHANHOCT KbM CbLLECTBYBaLLM Beye Knacose,
n3non3Barnkun paswmnpssawm metoan (extension methods). Llle ce 3ano3Haem
C aHOHMMHuTe TMnoBe (anonymous types), We onuMweM HaKpaTKO KakKBo
npeacrtaBnaeBaT M Kak ce wusnonssaT. Lle pasrnegame nam6bpa mspasurte
(lambda expressions) m we nokaxeM C NpuMepu Kak paboTaT noseyeTo
BrpaaeHu nambaa dyHkumun. Cneg toBa wWe 06bpHEM MNO-rogSsMO BHMMaHME Ha
e3nka 3a 3asaBku LINQ, koiTo e vact ot C#. Llle HayuyMM KakBO npeacrasfsaBa,
Kak paboTn M KakBW 3a8BKM MOXEM Aa KOHCTpyumpaMme C Hero. Hakpas we ce
3arno3HaeM c Kkaw4yoBuTe AyMKM 3a e3nka LINQ, TAXHOTO 3Ha4yeHue un wWe rm
OEMOHCTpupame, ypes ronsm 6pon npumepu.

ABTOp Ha rnaeaTa € Hukonan KocTtoB, a pegakTop e BecennH Kones.
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NNasa 23. Kak ga pewnaBamMme 3agaum no
nporpamMmpaHe?

B rnaeata "Kak ga pewaBame 3ajayu No nporpamupaHe?" we gucKkyTmpame
enH npenopbYnTeNeH Noaxo i 3a pewaBaHe Ha 3afa4yvm Nno nporpaMupaHe
M We ro wilocTpupame HarieaHo C peanHu npuMepu. UWe auckytmpame
WHXEHEePHNTE MPUHLUMNKN, KOUTO TpsibBa Aa creaBamMe Npu pellaBaHETO Ha
3apaum (KOMTO BaXaT B rosiiMa CTeneH M 3a 3ag4a4ym No MatemMaTuka, pusnka m
APYrv ANCUMMNIIMHN) W LWE MM NOKaxxeM B AelcTeme. Llle onvwem cTbnkuTe, npes
KOUTO MpeMuMHaBaMe Mpu pellaBaHeTO Ha HSAKOAKO MPUMEPHM 3ajayn U LWe
OEMOHCTpMpaMe KakBUM rpeLlku ce noay4yasaT, ako He cregBamMe Te3n CTbIKMW.
LUle o6bpHEM BHMMAHME Ha HAKOM BaXXHU CTbIKW NPpU pelwaBaHETO Ha
3apaum (KaTo HanpuMmep TecTBaHe), KOMTO 06MKHOBEHO ce nponyckar.

ABTOp Ha rnaesata e CeeTnnH HakoB, a pepakTop e BecenuH [eoprues.
CbabpXaHWETO Ha usnaTa rnaea e 6asnpaHo ususno Ha pabortata Ha CBeTnuMH
HakoB oT kHUrata "BbBegeHune B nporpaMupaHeTo ¢ Java".

Fnaeun 24, 25, 26. NpakTnyecku 3agayv 3a U3nNuT no
nporpamMmpaHe

B rnaBuTte "[lpakTU4ecKu 3aaynm 3a M3NUT NO NporpaMupaHe” uwe pasriegame
YyCNoBUATa M WeE NpeasioxXuMM pelleHnus Ha AeBeT NMPpUMEpHU 3ajaum oT Tpu
MPUMEPHM M3NUTa NO NporpaMupaHe. MNpun pewaBaHeTO UM LWE NPUIOXMUM Ha
npakTuka onuMcaHaTa MeToaoNorusa B rnasata "Kak fa pewaBaMe 3ajayu 0o
nporpamMmmpaHe".

ABTOpM Ha rnaBuTe ca cboTBeTHO CTedaH Craes, Mocud Mocndos n Teonop
CroeB, a pepakTopu ca cboTBeTHO Papocnas Topopos, Papgocnas VBaHOB u
Nocud Mocndos. ChabpxaHMeTo Ha Te3n rnasu e 6asmpaHo B ronsama creneH
Ha pabotata Ha CtedaH CraeB, CBeTnnH HakoB, Pagocnas MBaHoB 1 Teonop
CrtoeB oT kHUrata "BbBegeHune B nporpamMupaHeTo ¢ Java".

3a nsnon3saHata TEpMUHONIONUA

Tbli KaTo HACTOSLWMAT TEKCT € Ha 6bNIFAPCKU €3MUK, LLie Ce oNnTaMe Aa orpaHu-
yMM ynoTpebaTa Ha aHrIMACKU TEPMUHU, AOKOJIKOTO € Bb3MOXHO. ChlecTByBaT
o6aue OCHOBATE/HWN MPUUYMHM Aa U3MNON3BaMe N aHIMIMACKNUTE TEePpMUHM Hapes
Cc 6brapckUTE UM eKBMBAJIEHTU:

- [lo-ronfiMaTta 4yacT OT TexHuyeckaTta AokyMeHTauma 3a C# wn .NET
Framework e Ha aHrAMnckm esuk (MOBEeYEeTO KHUIM U B YacTHOCT
odpuumanHaTta AOKYMEHTaUMs) U 3aTOBA € MHOIO BaXXHO yuTaTtenute aa
3HAAT aHMNIACKUA eKBMBANEHT Ha BCEKM U3MN0N3BaH TEPMMUH.

- MHoOro oT M3non3BaHMTE TEPMMUHM He Ca MNPSKO CBbp3aHuM cbC C# U ca
HaB/e3/n oTAaBHA B NPOrpaMUCTKUS XApProH OT aHMMNCKM e3uK (Hanpu-
mMep "mae6bream”, "komnunmpam" n "'nabrun"). Team TepMmHm Wwe 6vaat
N3NMCBaAHW HaM-4eCTo Ha Knpunuua.
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- Hakon TepmumHm (Hanpumep "framework" mn "deployment") ca TpyaHo
npeBoAMMM 1 TpsibBa Aa ce n3nona3BaT 3aedHO C OpUrMHana B CKObku. B
HacTosIwaTa KHWra Ha MecTa TakmBa TEPMMHM Ca MNpeBexaaHw Nno pas-
JINYHM HauuMHKM (crnopes KOHTEKCTa), HO BMHarm npu nbpBO CpeLlaHe ce
[aBa W OPUTMHANMHUAT TEPMUH HA aHININIACKU €3UK.

Kak Bb3HUKHaA Ta3u KHUra?

YecTo ce cnyyBa HAKOM Aa NonuTa OT KOSl KHUra fia 3ano4yHe fa ce yuu Ha
nporpamupaHe. CpellaT ce eHTycmasmpaHu Maaaexun, KOMTo Uckar ga ce ydyart
Aa nporpaMmpar, HO He 3HaAT OT KbAe [a 3ano4yHaT. 3a CbXasieHue e TpyaHo Aa
UM 6bae npenopb4YyaHa gobpa KHMUra. MoXem aa ce CETUM 3a MHOIo KHuru 3a C#
- M Ha 6bArapCckMm n Ha aHrMMCKN, HO HUKOS OT TAX HE yYuM Ha nporpa-
MupaHe. HaMa MHoro KHurn (ocobeHo Ha 6barapckm e3mk), KoMTo Aa y4aT Ha
KOHLUEenuMuTe Ha [MporpaMMpaHeTo, Ha anropuTMMYHO MMUCNIEHE, Ha
CTPYKTYPM OT AAHHM. VIMa KHUMM 3@ HAYMHAeLM, KOUTO y4daT Ha e3nka C#, HO
HEe U Ha OCHOBWUTE Ha nporpamMumpaHeTo. MMa M HAKONKO XybaBu KHUMM 3a
nporpammpaHe Ha 6bArapckm esmk, HO ca Beye ocTapenn n ydaT Ha oTnagHanu
npu eBOIIOUUATa €3ULUM N TEXHONOMMN. V3BECTHU Ca HAKOJSIKO TaKMBa KHUMM 3a
C u Nackan, Ho He n 3a C# wnu Java. B kpaHa cMeTKa e TpyAHO Aa Ce CeTUM
3a xy6aBa KHMra, KOsiTo ropeLlo ga npenopb4yaMe Ha BCEKN, KONTO MCKa Aa ce
3axBaHe C nporpaMmpaHe oT HynaTa.

Jluncata Ha Xxy6aBa KHMra no nporpaMmpaHe 3a HayMHaeln B eAnNH MOMEHT
MOTMBMPA TNaBHUSA OpraHusaTop Ha npoekta CeBetnuH HakoB aa cbbepe
aBTOPCKWN KOMEKTUB, KOWTO Aa Ce 3axBaHe M Aa Hanuue Hali-Hakpas TakaBsa
KHWUra. Pelunxme, ye MOXeM Zla MOMOTHEM U Aa A3AEM 3HaHMSA UM BOAbXHOBEHME
Ha MHOro MMaAM Xopa Aa Ce 3axBaHaT CEPMO3HO C NMporpaMmupaHe.

UcTtopusaTa Ha Ta3un KHMra

Ta3n KHMra Bb3HWMKHA KaTo MpeBOA W aganTaums Ha KHuraTa "BbBeaeHue B
nporpammpaHeTo ¢ Java" kbM C# un .NET Framework u cbOoTBETHO Hacneassa
MCTOpUSATaA Ha CBOSA MNpealecTBeHMK KaTo AobaBs HOBM HOTKM Ha HOBOBbLBE-
OEHUA, NUBMEHEHUA N AONb/IHEHNSA OT HOBUSA aBTOPCKU KOJIEKTUB.

NcTopusta Ha kHurata "BbBedeHve B nporpamumpaHeTo ¢ Java" e abnara wu
MHTepecHa. Ts 3ano4yBa C BbBeXAalMTe KypcoBeTe Mo nporpaMmpaHe B
HauuoHanHa akagemusn no paspaborka Ha cocdTyep (HAPC) npes 2005 r.,
KoraTto noj pbKOBOACTBOTO Ha CBeT/IMH HakoB 3a TAX € WM3roTBEHO Yy4ebHOo
CbAbpXXaHue 3a Kypc "BbBeaeHne B nporpaMmmupaHeTro cbc C#". Cnep ToBa
TO € a4anTupaHo KbM Java U Taka ce nony4asa KypcbT "BbBeaeHue B nporpaMm-
paHeTo ¢ Java". lNpe3 rognHmuTe ToBa y4ebHO CbAbpXXaHMe npeTbpnsiBa AOCTa
NMPOMEHN N NoA0bpeHUs U AOCTMUIa A0 €AWH U3UYMCTEH M 3aBbpLUEH BUA.

Cb6upaHe Ha aBTOPCKMA eKun

PaboTtaTta no opurmMHanHaTta KHura "BbBegeHve B nporpammpaHeTro ¢ Java"
3anoyBa B eAuH TonbAa neTeH geH (asryct 2008 r.), korato OCHOBHUAT aBToOp



http://www.nakov.com/
http://www.introprogramming.info/intro-java-book/
http://www.introprogramming.info/intro-java-book/
http://www.introprogramming.info/intro-java-book/
http://www.introprogramming.info/intro-java-book/
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CBetnnH HakoB, BAbLXHOBEH OT MaesTa 3a HanNUMCBaHe Ha y4yebHMK 3a
KypcoBeTe no "BbBegeHne B nporpamMmmpaHeTo” cbbupa ekun oT ABadeceTuHa
Mnaan copTyepHU MHXEHEPU, eHTyCcuacTu, KOMTO MMaT XelaHue Aa crnoaensT
3HaHMATa CU M Aa HanuwaT No eAHa rfaBa oT KHuraTa.

CeeTnmH Hakos ,D,erMHMpa y‘-IEGHOTO CbAbPIXXaHUE N o pa3jend B raBun m
Ccb3haBa wWA6GNOH 3a CbAbpPXaHMETO Ha BCAKaA rJiaBa. WabnoHbT CbAbpXa
CTPYKTYpaTa Ha TEKCTa — BCMYKMN OCHOBHM 3alrnaBuvg B AaAeHaTa rNaBa U BCUYKU
noasarnasus. OcTaBa Aa ce HanuwaT TekcTa, NpuMepuTe U 3agadunTe.

Ha nbpBaTa cpewa Ha ekuna y4yebHOTO CbAbpXXaHME MpeTbprsBa Masko
npomMeHu. [lo-06eMHUTE TINaBU Ce pasgenaT Ha HSAKOAKO OTAENHM 4acTu
(HanpuMep CTpYKTypuTE OT AAHHWN), Bb3HUKBAT HSKONKO HOBM rnaBu (Hanpumep
paboTa C U3KJIIOUYEHUS) U Ce onpeaensT aBTOPU N peAaKTOPU 3a BCsKa rnasa.
NpaesiTa e npocTa: BCekM Aa Hanuwe no 1 rnaBa OT KHMraTa 1 Hakpas ga 6baaT
CbeAWHEHM B KHUra. 3a Aa HAMa rofisiMa pasfnnka B CTuioBeTe, GopMaTMpaHETo
M HayMHa Ha npeacTaBsHe Ha WHdoOpMauMsiTa aBToOpuMTe MNpuemMaT eauHHO
PbKOBOACTBO Ha nMucartensi, B KOETO CTPOro ce ONMcBaT BCMYKKM NMpaBuia 3a
nucaHe. B kpaliHa cMeTKa BCEKW CM MMa TeMa M NUCAHETO 3ano4Ba.

3a npoeKkTa ce Cb3aaBa CaWlT 3a CbBMecTHa paborta B ekun B Google Code Ha
aapec http://code.google.com/p/introjavabook/, kbaeto cTouM nocnegHaTta
BEPCUA Ha BCUYKM TEKCTOBE N MaTeEpUMaInN MO KHUraTa.

3apaaunTte U cpokoBeTe

KakTo BbB BCEKM MPOEKT, c/leq pasnpeaesnsiHe Ha 3aAauvuTe ce claraT KpanHu
CpOKOBe 3a BCsKka OT T4X, 3@ Aa ce niaHupa paboTtata BbB BpeMeTo. 1o nnaH
KHurata TpsibBa ga msnese ot neyat npe3 oktomBpu 2008 r., HO TOBa He ce
C/lyyBa B CPOK, 3alLOTO MHOro OT aBTopuTe ce 3abaBAT, a HAKOM BbOOLIE He
M3MbJHABAT NMNOETUS aHMaXXUMEHT.

KoraTo uaBa NbpBua KpaeH CpoK e€4Ba MOJIOBMHATa OT aBTOpPUTE Ca roTOBMU
Ha BpeMe. CpOKOBETE Ce yAb/XKaBaT M rofisMa 4yacT OT aBTOPWUTE 3aBbpluBaT
paboTaTa no cBosATa rnaea. 3ano4ysa paboTaTa Ha pepakTopurte. lapanenHo
HSIKOW aBTOPW AOMMCBAaT. 3@ HSKOW [NlaBU Ce TbPCSAT HOBM aBTOpM, 3allOTO
OPUIMHANHUAT aBTOP Ce NPoBans U 6MBa OTCTPaHEH.

Hskonko Meceua MoO-KbCHO KHWrata e rotoea Ha 90%, aBTopuTe 3arybeaTt
€HTycua3bM paboTaTa 3ano4YsBa Aa BbpBM MHOro 6aBHO U Mb4YHO. CBETIMH HakoB
ce onuTBa [1a KOMMNEHCcMpa 1 1a AONUCBA HeAOBbpLIEHNUTe TeMHU, Ho paboTaTa
€ MHoro. Bbnpeku 30-Te 4yaca, KOMTO TOM Bfara KaTto TpyAd BCekuM cBobodeH
yMKeHA, paboTaTa € MHOMo U BCE He CBbpLUBA Mecelu Hapea.

Bcuukn aBTOpM noaueHsABaT cepuo3Ho o6ema Ha pabortata M ToBa €
OCHOBHO NpuynHaTa 3a 3abaBsHETO Ha HelHaTa nosia. ABTOpPUTE CU MUCHAT, Ye
nmcaHeTo ctaBa 6bp30, HO UCTUHATA €, Ye 3a eaHa CTpaHMuLua TEeKCT (YeTeHe,
nnucaHe, pegakTupaHe, rnpenpaBsHe W T.H.) OTuBaT cpeaHo no 1-2 yaca
pa6oTta, Ta nopu 1 nosede. CymMapHO 3a HanWCBaHeETO Ha uUsnaTta KHura ca
B/IOXeHN okoao 800-1000 pa6oTHM Yaca TPyA, pasnpeaeneHn cpea BCUYKK
aBTOPU W pefaKkTopu, KOETO Ce paBHsABa Ha Haa 6 Meceua pa6ora Ha eauvH
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aBTOP Ha MbJieH paboTeH AeH. MNoHeXxe BCMYKM aBTOPU NULWAT B CBO60OAHOTO CH
BpeMe, paboTtata BbpBM H6aBHO U OTHEMa 4-5 Meceua.

KHurata "BbBegeHune B nporpaMmmpaHeTo c Java'" n3nunsa oduumanHo npes
saHyapm 2009 r. n ce pa3snpocTtpaHsiBa 6e3nnatHo oT oduumanHmsa i yeb cant:
www.introprogramming.info.

NMpeBexxaaHe Ha KHUrata kobm C#

KHurata "BbBegeHne B nporpammpaHeTo ¢ Java" ce yere c roasam nHrepec. KoM
aekemepu 2009 r. Ta e usterneHa Hag 6 000 NbTM U NBPBUAT TUPAXK Ha XapTus
€ MoYTM n34yepnaH, a canTbT W e noceTteH Hag 50 NbTU Ha AeH.

Mpe3 HoemBpu 2009 r. crtapTmpa NpoeKkT 3a "npeBe)XxpaaHe" Ha KHurarta
"BbBeaeHue B nporpaMmmpaHeTo c Java" kbM C# nopj 3arnasue "BoBeaeHue
B nporpammpaHeTo cbC C#". Cbbupa ce OTHOBO rosisiM eKkun OT COoTyEepHMU
MHXXeHepu nog pbkoBoacTeoTo Ha CBeTnmH HakoB 1 BecenunH KoneB. NaesTa
e [a ce apanTupa TeKCTa Ha KHurarta, 3aefHO C BCUYKWM NPUMeEpPU, AEMOH-
CTpauunm, 06CHEHMSA KbM TSX, 3a4a4M1, PELLEHUS, YNPaXKHEHUS U YMTbTBAHUSA KbM
C# wn .NET Framework. PaboTtaTta narnexaga, 4ye He e MHoro — Tpsibea pa ce
npoyeTe BHMMATESIHO TEKCTa, Aa ce aganTtupa 3a C#, aa ce npepaboTaT BCUUKM
npUMepn M Aa ce 3aMeHAT BCUYKM KJlacoBe, MeToAM N TEXHOOMMN, CBbP3aHu C
Java cbc cboTBeTHUTE UM C# KnacoBe, MeToAM U TEXHONOrMK. JlecHa Ha npbB
nornepn 3agada, koato obaue ce okazsa BpeMeoTHeMaula. KakTo Moxe aa ce
o4yakBa, Npu NMPOEKTU, KOMUTO ce pa3paboTBaT OT LUMPOK KOMNEKTUB aBTOpu, B
cBob6oagHO M BpeMe 1 Ha fAobpa BONs, KHMraTa € 3aBbplUeHa 3a OKOJ10 MOSI0BUH
roanHa. ToraBa u3nun3a npeaBapuTesiHaTa BEPCUS HA KHUraTa, B KOSTO ca
OTKPUTK A0CTa FPpelkn 1 HETOYHOCTU. 3a Aa 6baaTt N3uncTeHun, eknnbT paboTu
olle OKOMO roAMHa W ycnsiea Aa mM3rnagum TekcTa, NpuMepuTe M 3ajauduTte 3a
yrpaxHeHnsa 40 BUA, NoAX0ASL, 3a oduLManHO n3gasaHe Ha xapTus. Hakou ot
rnaeute ce Hasnara ga 6baaT CepuMoO3HO pefakTUpaHM, MOYTU MpeHanucaHu,
nobassa ce v rnasaTa 3a nambaa mnspasm n LINQ.

HoBMAT NpoeKT CbLo e C OTBOpPEeH kopa W paboTaTta no Hero e ny6aMyHO Aoc-
TbnHa B Google Code: http://code.google.com/p/introcsharpbook/. KHurata
OCTaBa CbC CbluMs 6pPOM rnaBu M HAMa CEPUO3HM MPOMEHU MO CbLLEeCTBO. 3a
aBTOPM N pefaKTOpPM Ca MNOKaHeHU BCUYKW OpUrMHANHM aBTOPU Ha CbOTBET-
HUTe rnaBu OT KHMraTa "BbBegeHue B nporpaMmmpaHeTo ¢ Java", HoO NoBeyYyeTo OT
TSX Ce 0TKas3BaT M KbM eKkuna ce npucbeamHsBaT MHOro HOBM aBTOopu. B
KpalHa cMeTKa NPOEeKTbT 3aBbpluBa C YCrnexX U KHurata "BbBeaeHne B nporpa-
MUpaHeTo cbC C#" n3nusa npes nATotTo Ha 2011 r. CalTbT Ha HOBaTa KHUra e
cbwmat (introprogramming.info), kaTo e pasgeneH Ha cekums 3a C# u Java.

YacT oT aBTOpUTE NpPOSsIBSBAT MHTEPEC 3a aJanTMpaHe Ha KHMUraTa olle BeAHbX,
KbM e3uka C++, HO He e TBbPAO pPeELLEHO e 6bae NN CTapTUpaH TaKbB NPOEKT
M eBeHTYyasiHO Kora. [osaBsBaT ce U uaen 3a NpeBoj Ha KHMUraTa Ha aHIFJIMUCKU
@3MK, HO 3a TakaBa aMbuumosHa 3agada CBeTnmH HakoB HaMupa pecypc enBa
npe3 2012 r. u cnep rognHa ycuneHa paboTa ce nosiBsiBa aHrMMnUcKara Bepcust
Ha HacTosAwaTa KHura — "Fundamentals of Computer Programming with C#".
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ABTOpPCKUAT KOJIEKTUB

ABTOPCKMAT KOJIEKTUB (Ha CTapaTa M Ha HOBaTa KHWra) € HaucCTUHa rNaBHUST
BWMHOBHMK 3@ CblUECTBYBAHETO Ha Ta3n KHUra. HanucBaHETO Ha TEKCT C TaKbB
o6eM 1 TakoBa KayecTBO € CepyMo3Ha 3apava, KosTo U3MCKBa MHOrO BpeMme.

NpoesTa 3a yyacTme Ha TO/IKOBa MHOIMo aBTopu e fobpe npoBepeHa, Tbil KaTo No
noaobeH HayMH ca HanMcaHW Be4ye HAKOJIKO APYyrun KHurm (kato "lMporpa-
MupaHe 3a .NET Framework" — yact 1 n 2). Bbnpekn 4ye oTaenHUTE rnaBu OT
KHMUraTa ca nucaHum oT pas/indHKN aBTOpU, Te cneaBaT eAUuHEH CTUJ1 U BUCOKO
KayecTBO (Makap W He e4HaKBO BbB BCUMYKMK I1aBkn). TeKCTbT € Aobpe CTpPyKTy-
pvpaH, C MHOro 3arnaBusa W noasarnasvs, C MHOrO M NoAXoAsLWM NpuMepu, C

Ao6bp cTMn Ha nskas n egHakBo opMaTUpaHe.

EknnbT, Hanucan HacToslaTa KHWUra, € CbCTaBeH OT X0pa, KOUTO MMAaT CUJEH
MHTEpecC KbM NMPOrpaMMpaHeTo 1 XenasT 6e3Bb3Me3qHOo Aa CNoAeNn AT CBouTe
3HAHMSA KaTo y4yacTBaT B HANMUCBAHETO Ha eaHa WM HAKOJIKO OT rnasuTe. Hait-
Xy6aBoOTO €, Ye BCMUKM aBTOPWU, CbaBTOPW M pPENAKTOPM OT eKuna no paspa-
6oTkaTa Ha KHMrata ca [elCTBallM MPOrpaMUCTU C peasieH NpaKTU4Yecku
OMUT, KOETO 03HauyaBa, yYe YMTaTeNaT e NoYepnu 3HaHUsA, NPaKTUKN U CbBETH
OT Xopa, peanusmpanu ce B copTyepHaTa MHAYCTpUS.

YyacTHUUMTE B NpoeKkTa fajoxa csos Tpyn 6e3sb3Me3fnHo, 6e3 aa nonyuyat
MaTepuanHu UNuM ApyrM AMpPEeKTHW obnaru, 3awoTo noakpensxa uaesiTa 3a
HanuceBaHe Ha Aobpa KHMra 3a HaunMHaewm NpPorpaMmMcTu Ha 6bNrapckm esnk u
MMaxa CUJIHO >XeNaHWe Aa NoMorHaT Ha cBouTe 6bAelm Kosern ga HaBnasar
6bp30 B NporpaMmmpaHeTo.

CnepBa KpaTKo NpeAcTaBsHe Ha aBTOpMTE Ha KHMrara "BbBeaeHune B nporpa-
MupaHeTo cbC C#" (no a3byueH pen). OpuUrnHanHUTE aBTOPU HA CbOTBETHUTE
rnaBum OT KHUraTa "BbBeaeHne B nporpaMmmpaHeTo ¢ Java" CcbLo ca yrnoMeHaTu
Nno NoAXoAsL, HauMH, Tb KaTo TEXHUTE 3ac/yrn B HAKOW I/1aBu ca No-rosieMu,
OTKOJIKOTO 3acCNyrute Ha creaBaliMTe aBTOpU Cried TAX, KOUTO ca agantupanu
TekcTa u npuMmepute KoM C#.

BecenuH lNeoprues

BecenunH leoprues e cbocHoBaTen Ha Lead IT u codTyepeH pa3spaboTumk B
Abilitics (www.abilitics.com). 3aBbpwimn e mMarnctTbp "EnekTpoHeH 6usHec u
EnektpoHHOo ynpasneHune" B Coduinckn YumsepcuteT "CB. KnuMeHT Oxpuackn",
cnen 6akanasbpcka cteneH no MHdopMmaTuka covwo B Cohuinckm YHuBepcuTerT.

BecenuH e Microsoft Certified Trainer. bun e nektop B KoHdepeHunnte "OHuU
Ha MankpocodT" npe3 2011 n 2009 r.. YyacTsa KaTo npenogaBaTten B KypcoBeTe
"Mporpamupane ¢ .NET & WPF" u "PazpaboTka Ha 6oraTtn MHTEPHET NPUI0XKEHNS
(RIA) cbc Silverlight" B Codwuiickn YHuBepcuteT. OnuteH nekTtop, pabortun
Bbpxy obydyeHueTo Ha codTyepHM cneumanucTn 3a npaktuyecka pabora B UT
MHAYCTpUSATA.
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MpodecnoHanHuTe My nHTepecm ca HacoyeHun kbM .NET obyueHus, paspabor-
KaTa Ha pa3HoobpasHu .NET npunoxenus, codbtyepHu apxmtektypu. Ceptndun-
umpaH e kato Microsoft Certified Professional Developer.

MoxeTe aa ce cebpxeTte ¢ BecenuH B Twitter: twitter.com/VeselinGeorgiev nnam
no e-mail: veselin.vgeorgiev@gmail.com.

BecenuH Kones

BecennHn (Becko) KoneB e Bogew, codtyepeH uHxXeHep ¢ nosede oT 10
rognHu npodecnoHaneH onuTt. Ton e paboTun C pa3nnUYHM KOMMAHUN, B KOUTO
e ppkoBoaua paspaboTkarTa Ha pa3HOObpasHM COPTyepHU NPOEKTN N EKUMN.
KaTo yyeHuK e yyacTBan B pegvua CbCTe€3aHUA Mo MaTteMaTmka, MHdopMaTuka
N WHDOPMALMOHHU TEXHONOrMKM, B KOUTO € 3aeMan MnpecTUXHW MecTa.
MNputexxaBa 6akanaBbpcka creneH no "KoMniwTbpHU Hayku" oT "dakynTeTa
rno Matematuka u nHdopmatmka" Ha CY "Cs. KnumeHT Oxpunackn".

Becko e onuteH nekrtop, pabotun BbpXy o0b6ydeHMETo Ha CcodTyepHu
cneumanncTn 3a npakTuyecka pabota B WUT uHAoycTpusATa. YdacTtBa KaTto
npenogasaTten BLB QakynTeta No MatemaTtuka U nHdpopmaTtmka Ha Coduiickm
YHUBEpPCUTET, KbAETO e BoauNn KypcoeTe "CbBpeMeHHM Java TexHonoruun" um
"KauecTtBeH nporpamMeH koa". Boaun e aHanorm4yHm obydyeHnss 1 B TEXHUYECKMU
yHuBepcuteT — Codums.

OcHoBHUTE MHTepecu Ha Becko BkYBAT AM3alH Ha COPTYEpHU CUCTEMU,
KayecTBeH nporpameH kog, pabota c legacy Koa, n ynpasieHne n passButmne Ha
ronemm ekunu. [poekTute, Mo Kkouto e paboTun, BKAOYBAT ronemm yeb
6asmpaHn n pgekcron cuctemn, MobunHu npunoxeHus, OCR, cuctemm 3a
MalWnHeH npeBoa, 6usHec codTyep M MHoOro apyru. Becko e cbaBTOop M B
KHurarta "BbBeaeHue B nporpamMmpaHeTo ¢ Java".

B MoMeHTa Becko 3aemMa ANbXHOCTTa "AMpeKTop, paspabortka Ha codpryep”
B codTyepHaTa komnaHusa Tenepuk, ornaBsBavikm ameususaTa Business
Services. [lmBn3nsaTa ce CbCTOM OT €KMNnM, OoTroBapswin 3a paspaboTkaTa Ha
KPUTUYHU BM3HEC CUCTEMM, BbPXY KOUTO onepupa bmusHechbT Ha Tenepuk, KakTo
M 3a KopnopaTtueHus yeb cant Ha komnaHmaTa (www.telerik.com).

YacT oT cBos exegHeBeH cn onuT Becko Kones cnogens oHNamH B JIMYHUS CU
yeb cant http://veskokolev.com, kakto n B npodumna cnm Ha pa3paboTumk B
GitHub: https://github.com/veskokolev.

MoxeTe aga ce cebpxeTe ¢ Becko B Twitter (https://twitter.com/veskokolev), B
LinkedIn (https://www.linkedin.com/in/veselinkolev) unn upe3 nnyHmMsa My e-
mail: vesko.kolev@gmail.com.

AvnnaH AvMuTtpoB

Onnsan OumnTtpoB e cepTudmumpaH coprTyepeH pa3paboTumk c npodecmno-
HaseH ONUT B U3rpaxkaaHeTo Ha cpeaHn 1 ronieMn yeb 6asmpaHu CMCTEMU BbPXY
.NET nnatdopmaTa. MHTepecuTe My BKIOYBaT pa3paboTka, KakTo Ha yeb, Taka
M Ha OECKTOM MPUIOXEHUS C NOCieAHUTE TeXHonorum Ha Microsoft. Toi e
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3aBbpwni  QPakynTeta no Matematuka wu uHdopmatuka Ha Codunckus
yHuBepcuteT "CB. KnumeHT Oxpuackm" cbe cneumanHoct "MHdpopmaTuka".
Moxe na ce cBbpXkeTe c Hero no e-mail: dimitrov.dilgn@gmail.com vnu aa
noceTuTe AnMYHUAT My 6110r Ha agpec: http://dilyandimitrov.blogspot.com.

Nnnan MypaaHnueB

Wnnau MypaaHnueB e codTyepeH paspabotrumk BbB GupmMa HubpcodT
(www.nearsoft.eu). 3aBbpwmn e ™Maructbp "KOMNTbpHM TexHON0rMm w
MpunoxxHo MporpamMmupaHe" B TexHnuyeckn YHueepcuteT - Codumsa. bakanasbp €
B CbLUMA YHMBEPCUTET B cneunasnHocT "MpunoxHa MatemaTtuka". 3aBbpluunn e
€3MKOBa NMMHa3uns C aHITINIACKN e3UK.

NnusaH e yyactBan B CEpMo3HM NpoOeKTM npu paspaboTkaTta kakTo Ha front-end
BM3yanusaumsaTa, Taka m Ha back-end norukata. lNoarotBsn e M e BOAMN
obyueHunsa no C# n apyrm esmum 3a nporpammpaHe. NMHTepecute Ha UnusH ca
B obnactra Ha HoBuTe TexHonorum cebp3aHu ¢ .NET, Windows Forms n Web
6asmpaHnTe TexHonornm, wabnoHun 3a Aum3anH, anroputMmM KU CodPTyEepHO
nHxeHepcTBo. Obuya pasyyneHu NpoekTn, B KOUTO He TpsabBaT caMO NO3HaHuS,
HO M JIOTMYECKO MUCNEeHe.

JIn4yHmaT My 6n10or e goctbneH Ha agpec: http://imurdanliev.wordpress.com.
MoxeTe ga ce CBbpXeTe € Hero no e-mail: i.murdanliev@gmail.com.

Mocnd Mocudos

Mocnd WMocndos e codpryepen paspabotumk B Telerik (www.telerik.com).
NHTepecnTe My ca cBbp3aHu npeanMHo c .NET TexHonormute, wabnoHuTe 3a
OV3aliH U KOMMIOTbPHUTE anropuTMKU. YyacTBan € B MHOXECTBO CbCTe3aHusA U1
onuMnuaan no nHdopmatnuka. B MomMeHTa Tol cneaBa KOMMKOTHPHM HAyKnM BbB
dakynTteta no MatemMaTuka M mHpopmaTtmka Ha Codwuinckm YHusepcuteT "Cs.
KnnmeHT Oxpunackn".

JInunHmaT 6nor Ha WMocnd e goctbneH oT aapec: http://yyosifov.blogspot.com.
MoxeTe fa ce CBbpXeTe C Hero no e-mail: cypressx@gmail.com.

MopaaH NaBenos

Mopaax Masnos e 3aBbplunn 6akanaBbpcka M MarncTbpcka CTeneH, crneuuan-
HOCT "KOMMIOTbpHWM CUCTEMM U TexHonormm" B TeXHUYEeCKW yHuBepcuteT -
Coduma. Toh e copTyepeH paspabotumk B Tenepuk (www.telerik.com) cbcC
3HaynTeneH onuT B paspaboTkaTa Ha COPTyEepPHN KOMMOHEHTH.

NHTepecnte My ca Hall-Beye B cregHuTe obnactu: 06eKTHO-OpWeHTUpaH
An3anH, wabnoHn 3a ansanH, pa3paboTka Ha KavyecTBeH codTyep, reorpadckm
nHpopMaunoHum cuctemmn (MMC), napanenHa obpaboTka M BUCOKO NMPOM3BOAU-
TEJTHU CUCTEMU, U3KYCTBEH UHTENEKT, YNpPaBJ/iEHNE Ha eKUMu.

WopaaH e nobeauTen Ha nokanHuTe duHanuM 3a Bbnrapus Ha CbCTe3aHMETO
Imagine Cup 2008 B kateropus "CodTyepeH An3anH" KakTo N Ha CBETOBHMUTE
¢duvHanu B lMNapuXx, KbAETO neyenu nNpecTuxHaTa Harpaga Ha Microsoft "The
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Engineering Excellence Achievement Award". Pa6otun e 3aegHo c
MHXeHepU Ha MaikpocodT B LeHTpanaTa Ha komnaHusaTta B PeambHa, CALL,
KbAETO € HaTpynan Mone3HM 3HaHMUS U yMeHMs 3a pa3paboTkaTta Ha CIOXHMU
Co(pTyEepHUN CUCTEMM.

WopaaH e u HocuTen Ha 3naTeH 3Hak 3a "MPUHOC KbM MIaAEXKOTO MHOBaLMOHHO
M WHpopMaUMOHHO obuwecTBo". YuacTBan € B MHOXECTBO CbCT€3aHuUs M
onvMnuaamn no nHdopmaTtmka.

IInyumnaTt my 6nor e pgocrtbneH Ha aapec http://yordanpavlov.blogspot.com.
MoxeTe aa ce CBbpXKeTe c Hero no e-mail: iordanpavlov@gmail.com.

Mupa buBac

Mupa BuBac e eHTycnasnpaH Mnag nporpamuct B eanH oT ASP.NET ekunute
Ha Telerik (www.telerik.com). Ta e cTyaeHTKa BbB PakynTeTa No MatemMaTmka u
mHdopmaTmka Ha Coduinckm yHuepcuteT "CB. KnmmeHT Oxpuackm", cneuwm-
anHoct "lMpunoxHa Matematuka". Mupa e 3asbpwuna Intro C# u Core .NET
KypcoBeTe Ha HaunmoHanHa akagemusa no paspabortka Ha codptyep (HAPC).

Moxe pa ce CBbpXeTe € Hes no e-mail: mira.bivas@gmail.com.

Muxaunn BbnkoB

Muxaun Bbnkos e codTyepeH pa3spabotumk ot 2000 r. MNMpe3 roanHnte Muxamn
ce e cbnbCKBan C MHOXECTBO TexHonormm n nnatdopmu 3a paspaboTka, cpea
kouTo Microsoft .NET, ASP, Delphi. Ot 2004 r. Muxaun paspa6orBa codpryep
BbB pupma Tenepuk (www.telerik.com). TaM TOM y4dacTBa B U3rpa>kaaHeTo
Ha peamua koMnoHeHTn 3a ASP.NET, Windows Forms, Silverlight 1 WPF. lMpe3
nocneaHuTe roaMHu, Mmxaun pbKOBOAM efHW OT Han-Aobpe pasBuBalLUUTE ce
eKunun B KoMNaHusTa.

MoxeTe ga ce CBbpXeTe C Hero ypes e-mail: m.valkov@gmail.com.

Muxaunn CtToMHOB

Munxann CtomHoB € Maructbp no "CronaHcko ynpasneHue" B COPUINCKN YyHU-
BepcuTeT. bakanasbpckaTta cu cteneH no "MHpopMaTmnka" e 3aBbpLluma OTHOBO
B Codwuitckn YHmBepcuTeT. PbKOBOAWA € pasBolHaTa AeWHOCT B MaTtepHa
Bvnrapua (www.materna.bg) n koMnaHus 3a MHpopMaLMOHHA CUTYPHOCT.

Muxann e npodecrMoHaneH pa3spaboTumk Ha codTyep, KOHCYNITaHT U npe-
nogasaTten cC abnrorognweH onut. OT HSAKONAKO FOAWMHW TOW € XOHOpyBaH
npenogaBarten BbB PakynTeTa No MatemMaTuka n MHpoOpMaTUKa KaTo gocera e
BOOMN Nnekuunm B KypcoBeTe "Teopusi Ha MpexuTte", "lMporpamupaHe 3a .NET
Framework", "Pa3spaboTtka Ha Java yeb npunoxenus", "LLUabnoHn 3a ansamH" un
"KauvectBeH nporpameH koa". MNpenogasan € n B HoB 6barapcku yHMBepcuTeT.

Toli e aBTOp Ha peauua cratum M nybnvkauum M JIEKTOP Ha MHOXECTBO
KOH(pepeHUMNn u cemmHapum B obsiactta Ha codTyepHUTe TEXHOOMUMM W
MHpOpMaUMOHHATa CUIYPHOCT. Muxamn e y4dacTtBan KaTo CbaBTOp B KHUIuTe
"MporpamupaHe 3a .NET Framework" n "BbBegeHne B nporpaMmmpaHeTo ¢ Java".
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YyacTtBan e B akageMmnyHarta nporpama Ha Microsoft - MSDN Academic Alliance
M e bun nekTop B akageMmuyHuTe gHM Ha MankpocodrT.

Muxann e Boamn IT o6yueHmna B bbnrapua n B yyxbuHa. bun e nektop Ha
KypcoBe no Java, Java EE, SOA, Spring B HaunoHanHa akagemms no pa3spaboTka
Ha codTyep (HAPC). YneH e Ha BbarapckaTta acounauns Ha paspaboTunmymTe Ha
codptyep (BAPC).

Munxawnn e paboTmnn B MexgyHapoaHute oduncu Ha Siemens, HP, EDS B XonaHaus
n FepMaHus, KbAeTO e HaTpynana Cepuo3eH OMUT KakTo 3a COodTyepHOTO
W3KYCTBO, Taka M 3a KayeCTBEHOTO NucaHe Ha codTyep 4ype3 y4yacTUETO Cu B
ronemMu codTyepHu npoekTu. HeroBute nHtepecn obxBallaT MHPOPMaLMOHHA
CUTYPHOCT, n3rpaxnaHe Ha codTyepHU apXUTEKTYpU U Au3ainH, B2B nHTerpu-
paHe Ha pa3HOpPOAHM WHMOPMALMOHHM CUCTEMM, ONTMMM3auMA Ha 6usHec
npouecn n codpTyepHU CUCTEMM OCHOBHO BbpxXy nnatdopmute Java m .NET.
Muxaun e yyacTBan B A€CEeTKU COPTyepHM NPOEKTU N NMa 3HaAUYUTENEH ONUT
c yeb npunoxeHuns n yeb ycnyru, pasnpeaeneHm CUCTeMK, penaunoHHu 6asm oT
AaHHU 1 ORM MHCTPYMEHTU U yNpaB/IEHMETO HA NPOEKTU N eKMNM 3a pa3paboTka
Ha codTyep.

JInuHnat My 6nor e gocroneH Ha agpec: http://mihail.stoynov.com.

Hukonau Bacunes

Hukonan BacuneB e 3aBbplina 6akanasbpckaTa cu cTerneH BbB dakynTeTta no
MaTeMaTmka U nHdopmatuka Ha Coduiickn yHuBepcutet "Cs. Kn. Oxpuackun",
cneumanHoct "MaTtematTmka M MHPopMmaTuka'. MMa Marmcrbpcka cTeneH oT
yHuBepcuTeTa B Manara, McnaHus, cneunanHocTt "CopTyepHO MHXXEHEepPCTBO
M U3KYCTBEH MHTeNneKT". 3aBbplunia € MarmcTbpckaTta nporpama Ha Copuinckum
yHusepcuteT "Cs. Kn. Oxpuackun", cneumanHocTt "YpaBHeHUSA Ha MateMaTuyec-
KaTa u3mKa 1 NpunoxeHmsa".

Ton e npodecmoHaneH pa3paboTunk Ha codTyep, KaTo € paboTmn, KakTo B
6bnrapcku, Taka u MexayHapoaHW KOMMaHUM.

CbaBTOp € Ha KHuraTa "BbBeaeHne B nporpaMmmpaHeTo c Java".

B nepuoga 2002-2005 r e Bogmn ynpaxHeHUsaTa KbM KypcOBeTe No nporpamu-
paHe BogeHu oT aou. boxunaap CeHgos, "YBoa B nporpaMmmpaHeTo” un "CTpyKTypu
OT AaHHM N NporpamMupaHe”.

NHTepecnTe My ca CBbp3aHM, KakTo CbC copTyepHaTa MHAYCTPUA — NPOEKTU-
paHe, UMNJIEMEeHTauUua U UHTerpaums Ha codptyepHn cuctemm (NpeauMHO BbpXy
nnatdopmaTta Java), Taka M C yyacTue B aKageMUYHW W HayyHOU3Cneno-
BaTe/ICKM AENHOCTU B 061acTuTe Ha COPTYEPHOTO MHXXEHEPCTBO, M3KYCTBEHUS
WHTENEKT U MexaHukaTa Ha dnymauTe.

YyacTtBan € B MHOXEeCTBO pa3HOPOAHM MPOEKTM N MMa ONuT B pa3paboTkaTta Ha
yeb npunoxeHus u yeb ycnyru, penaumonHmn 6asm ot gaHHu n ORM nnatdopmu,
MOAYJTHO nporpamMupaHe ¢ OSGI, noTpebutenckm nHtepdencn, pasnpegeneHun un
VOD cuctemu.

Jinuuunart 6nor Ha Hukonam Bacunes e Ha agpec: http://blog.nvasilev.com
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Hukonau KocrtoB

Hukonan Koctoe pabotm kato technical trainer B oTaen "TEeXHONOrM4YHO
obyuyeHune" B Tenepuk. 3aHnMaBa ce c obyuyeHusTa B copTtyepHaTta akapemMums
Ha Tenepwuk (http://academy.telerik.com). Yunn e BbB PakynTeta no Matema-
TUKa U nHdopmaTtmka Ha Coduinckusa yHmsepcutet "CsB. KnumeHT Oxpuackun”,
cneumanHoct "KomniooTbpHM Haykun". CeptuduumpaH e kato Microsoft
Certified Trainer.

Hukonan e abnrorogvleH y4acTHUMK B peauua Y4YeHWYECKM U CTYAEHTCKM
osiuMnNuMaam M cbCTesaHua no uHdpopmarTuka. [IBykpateH nobeauten B
MpoeKTHUTe kaTteropuun "MpunoxHu nporpamMn” n "MIHTepHET npunoxeHusa" Ha
HauuMoHaHaTa onmMMnumagaTta no VIHCbOpMaLI,VIOHHVI TexHonormn. Mma 6orat onut
B NMPOEKTUPAHETO N U3Irpa>XaaHETO HA MHTEPHET NMPUIOXEHNA, aITOPUTMUYHOTO
nporpammpaHe n obpaborkaTta Ha rosemm obeMun gaHHMU.

OCHOBHUTE MYy MHTepecu ca CBbp3aHu C pa3paboTBaHeTo Ha coPTyepHU npwu-
NOXXEHUA, anropnuTMun, CTPYKTYpU OT AAHHW, BCMYKO CBbp3aHo ¢ .NET TexHono-
rmmTe, CUrypHoCT Ha yeb npunoxeHusTa, aBToMaTuanpaHe Ha obpaboTkaTta Ha
AaHHn, web crawlers u ap.

JinuHuat 6nor Ha Hukonan e gocreneH Ha agpec: http://nikolay.it. MpodunbT
My B GitHub e goctbneH oT: https://github.com/NikolayIT/.

Hukona Hepasnkos

Hukonan Heaankos e npe3naeHT Ha Acoumraums 3a UHQOpMaLMOHHA CUTYPHOCT.
PaboTmn e KaTo TEXHMYECKN AMPEKTOP Ha MopTaja 3a efleKTPOHHM pa3nsalla-
HMS un ycnyrn eBG.bg, wu3snbnaHuTeneH paupektop Ha MHdboOpMauMOHHO
ob6bcnyBaHe ALl, KOHCYNTaHT MO e/eKTOPHHO yrnpasneHne n 6usHec CbBETHUK U
KOHCYNTaHT B ApPYyrM KOMNaHuu. Hukonan e npodecmoHaneH paspaboTumk
Ha codTyep, KOHCYNTaHT M mpenogaBaTen C AbJroroguweH onut. Tolh e
aBTOp Ha peanua cTaTum u Nyb6anKaunum 1 NeKTop Ha MHOXECTBO KOHdepeHumn
M ceMMHapu B obnactrta Ha codTyepHUTe TEeXHONormm u MHdopMaunoHHaTa
curypHoct. [penogaBaTesicKUAT My OMUT Ce MpocTMpa OT acUCTEHT Mo
"CTpyKTYypn OT AaHHM B nporpammpaHeTto”, "O6eKTHO-OpMeHTMpaHoO nNporpaMm-
paHe cbc C++" n "Visual C++" oo nektop B KypcoseTe "MpexoBa CuUrypHocTt",
"CurypeH nporpameH kog", "MHTepHeT nporpamupaHe ¢ Java", "KoHcTpyupaHe
Ha KayecTBeH nporpameH koa", "lporpamuvpaHe 3a naatdopma .NET" u
"PazpaboTka Ha npunoxeHus c Java".

Hukonan HegsinkoB e uHuumatop Ha npoekta InfoStart 3a obyueHue Ha
codbTyepHM nHXeHepu n npeanpmuemMadectso B UT cektopa: https://infostart.eu.

NHTepecute Ha Hukonan ca KOHUEHTPUPaAHM BbPXY U3rpa>kgaHeTo wu
ynpasJ/sieHMeTo Ha WHGPOPMALUMOHHM M KOMYHMKALMOHHMU peLlleHus,
MoAesIMpaHeTo 1 yrnpasBfeHMeTo Ha busHec npouecu B rosieMn opraHusaumn n B
AbpXaBHaTta agMuMHUCTpaums. Hukonain wmma 6GakanaBbpCcka M Marmcrbpcka
cteneH o1 @akynteta no ™MaTtemMatMka W UWHQopMmatTmka Ha Codunckm
yHuBepcuteTr "CB. KnumeHT Oxpuackm". KaTo ydyeHuMK € agbarorogvuieH
cbcTe3aTeN No NporpamMmupaHe, C peanua npu3oBn OTINUKS.
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Mpodwun B LinkedIn: https://www.linkedin.com/in/nnedyalkov.

Masen [l1oH4uyeB

Masen [oH4yeB ocHoBaTen Ha ¢pupma eVeliko BbB Bennko TbpHOBO, KbAETO
paspaboTtBa yeb NMpoeKkTu M CUCTEMM 3a ynpaB/ieHWe Ha cbapbXxaHue. lMpeaun
ToBa e paboTmn KaTto NnporpamMmct BbB pupma Telerik (www.telerik.com)u ce e
3aHMMaBas C pa3paboTkaTa Ha yeb NpuioXxeHus, NPpeaAnMHO 3@ BbTPELLHU HYX-
OV Ha dupmaTa. Yuun e 3a404HOo TeopeTuyHa pusmka B CopuUnckm yHUBepcuTeT
"Cs. KnumeHT Oxpuackun". 3aHmMaBan ce e c paspabotka Ha Windows n Web
NMPUIOXEHUS B pPas3/INYHN CEKTOpU Ha BGM3Heca — MNOTEYHU KPeaAWuTU, OHanH
MarasuHu, aBtomatmka, Web UML auarpamun. NHTepecnte My ca nNpeanMHO B
chepaTa Ha aBTOMATU3MPAHETO Ha NpPoLEeCH C TeXHoNormmTe Ha MankpocodrT.

JInyuunat My 6110r e goctoneH oT agpec http://donchevp.blogspot.com.

MasnunHa Xapxunesa

MaBnuHa Xagkmesa € nmporpamMuct BbB dupma Tenepuk (www.telerik.com).
3aBbpwinia € marnctoep "PasnpeneneHn cuctemMu U MObUNHKM TexHonormn" BbB
dakynteta no MatemMatTmka M mHdopmaTtmka Ha Codwuinckm YHmusepcuteTt "CB.
KnnumeHT Oxpuackun". bakanasbpckaTta cu crteneHd no "Xumma n NHdpopmaTtmka"
e 3aBbpwmna cbwo B CohuUnckn YHnesepcuTer.

MpodecnoHanHUTe N MHTEpPEeCK Ca Haco4YeHU KbM yeb TeXHONormmTe, B YacT-
HocT ASP.NET, kakTo 1 usnoctHaTa pa3paboTka Ha npuioxeHus, 6asnpaHun Ha
.NET Framework.

MoxeTe pa ce cBbpxeTe c [laBnnHa XapxueBa Ha HenHua e-mail:
pavlina.hadjieva@gmail.com

Papocnas BaHOB

Papocnas BaHOB e codTyepeH uHxeHep, paboTun ¢ WNpoK Habop OT TeEXHO-
norun. 3asbpwmn e GakynrteTa No MatemMaTuka U MHpopmaTnka Ha Coduincku
yHusepcuteT "CB. KnuMmeHT Oxpuacku" n uma cepuoseH npodecuoHaneH
onut B paspaboTkata Ha codTyep. ToM e neKkTop B peauua Kypcose B
Coduiickn yHusepcuter "CB. KnumeHT OXpuacku", 4acTHM KOMMaHUM U
opraHmsauum n e CbaBTOp Ha KHUrurte "[porpamupaHe 3a .NET Framework" u
"BbBeneHne B nporpamMupaHeTo c Java". Pabotnn e kato codTyepeH MHXXeHep B
EBponelickaTa opraHmsauusa 3a sapeHun mscneasanusa (CERN) - www.cern.ch.
Cpen npodecnoHanHuTe My nHTepecu ca Java TtexHonoruute, .NET nnatdop-
MaTa, apxuUTeKTypa U An3aiH Ha COPTYEpHU CUCTEMU U Ap.

MoxeTe ga ce cebpxeTe ¢ Hero B LinkedIn: linkedin.com/in/radoslavivanov.

PapocnaB Kupunos

Pagocnas Knpunos e ctapwm cogrtyepeH pa3paboTumk BbB hrpMa Tenepuk
(www.telerik.com). 3aBbpwunn e TexHnuyeckn yHmnsepcutet — Codus, cneuman-
HOCT "KOMMNIOTbPHM CUCTEMU U TEXHONOrMKN".
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MNMpodecnoHanHUTe My WHTEpecu ca Haco4yeHu KbM yeb TexHonormumrte, B
yactHocT ASP.NET, KakTo u usiiocTHaTa paspaboTka Ha npunoxeHusi, 6asnpaHum
Ha .NET Framework.

Pagocnae e onuTeH JIEeKTOP, y4dacTBajsl KaKTO B MpPOBEXAaHEeTo, Taka u B
paspaboTtkata Ha MaTepuanu (npeseHTauMu, MpPUMEpPU, YNpPaXHeHUs) 3a
MHOXEeCTBO KypcoBe B HauuoHanHa akazgemumss no paspaboTtka Ha codTyep
(HAPC). Pagocnas e yyacTsan B npenogaBaTefiCkMsa ekun Ha Kypca "KauecTtBeH
nporpameH kopa" npes 2010 roanHa B TexHn4yeckn yHmsepcuteT — Codumsa n B
Coduinckn yHmnsepcutet "CB. KnumeHT Oxpunackm”.

HeroBuaTt TtexHomormyeH 6n0r, KOMTO TOM noaAabpXa OT HadanoTo Ha 2009
roguHa, e gocroneH Ha agpec http://radoslavkirilov.blogspot.com. MoxeTe aa
ce cBbpXeTe c Pagocnas Ha e-mail: radoslav.pkirilov@gmail.com.

Papocnas Toaopos

Papgocnae TogopoB e codpTyepeH pa3paboTumk 3aBbplumn bakanasbpckaTa cu
cTeneH BbB Qdakynteta No MatemMatvka U MHdopMmaTMka Ha COMUNCKU YHU-
BepcuTeT "CB. KnumeHT Oxpuackn" (www.fmi.uni-sofia.bg). MarncrepckoTto cu
obpasoBaHuMe B obnactra Ha KOMMIOTbPHUTE Hayku nonyyasa B [aTckus
TeXHUYECKN YHUBepcUTEeT B JIloHr6to, danusa (http://www.dtu.dk).

Papgocnas npenogaBa olle KaTo acUCTeHT-npenogasaTen B KypcoBe Ha IT
University, KonenxareH, OaHus (http://www.itu.dk) n ydyactBa B mn3cneno-
BaTe/icka [AeNHOCT B TMPOEKTM Ha YHMBEpPCUTETa OT MarmcTbpCKoToO CHU
obpaszoBaHue. Toli uma 6o0orar onuT B NpoeKkTMpaHeTo, pa3paboTBaHETo u
nogapbXkata Ha roaeMm codTyepHM MNpoAYKTU 3@ pasfiMdHU KOMMaHUW.
TpyAoBMS My ONUT MpoTMYa B HAKOMAKO dpupMm B Bbnarapus. KbMm Hactoawms
MOMeHT paboTu kato codTyepeH uHxeHep 3a Canon Handy Terminal Solutions
Europe B JaHna (www.canon-europe.com/Handy Terminal Solutions/).

NHTepecuTe Ha PagocnaB ca HAaCOUYEHU KakKTo KbM CO(PTyepHUTE TEXHOJIOTUU
C €3MUM OT BUCOKO HMBO, Taka WU KbM MNPOAYKTU, MHTErpuMpalimM LSJOCTHU
XapAyepHU 1 copTyepHU pelleHns B MHAYCTPMAIHUA U YAaCTHUS CEKTOp.

Moxe aa ce cebpxeTe ¢ Pagocnas no e-mail: radoslav todorov@hotmail.com.

CBetnvH Hakos

CBeTnuH HakoB e ocHoBaTen 1 BAbXHoBUTENn Ha CopTyepHUs yHUBepcuTeT
(CodTYHM), KbAETO obyyaBa Xxunsaom codTyepHU UHXKEHepu M UM [AaBa
npodecus n paborta B UT nHayctpumaTa.

HakoB HecnnMpHO Npenogasa NnporpamMmpaHe u codPTyepHM TEXHONOrmm rnpes
nocneaHute 20 rognHn B Codunckmn yHmeepcuteT, HBY, TexHuyeckn yHuBep-
cutet, HAPC, Telerik Academy, CodTYHM n gpyrmn y4debHu ueHTpose. [pe3
HEroBu KypCcoBe U MHULMATUBMK Ca NMPeEMUHANN AECETKN XUNSAM MAaan xopa.

Tol e 3aBbpLMA bakanaBbpcKa CTeneH No MHgopMaTnKa U MarmcTbpcka cTeneH
Mo pasnpegeneHn cucteMm n MobumnHu texHonormnm B COPUNCKN YHUBEPCUTET
"Cs. KnumeHT Oxpuackun". Mo-kbCcHO nonydyaBa n pgoktopcka creneH (PhD)
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Nno KOMMIOTbPHU HAYKM C auceprtaums B obnactta Ha u3umcamTesnHaTta
JINHIFBUCTUKA, 3almnTeHa npen Bucwata atectaumoHHa komucus (BAK) kbMm
BbnrapckaTta akagemusi Ha Haykute (BAH).

Herosute nHtepecn obxeawart .NET nnardopmara, Java texHonorunte, yeb
npunoxenunaTta, 6asute paHHU, yeb ycnyrute, 0b6yyeHMETO Ha codTyepHMU
cneumannctn, MHMOpMauUMOHHATa CUTYPHOCT, MU3rpaxKAaHeTo Ha codTyepHu
ApPXUTEKTYPU, TEXHOJIONMYHOTO NpeanpueMayYecTBO M yNpaBleHNETO Ha NPOEKTH
M eknnu 3a paspaboTka Ha codTyep.

CeeTnnH HakoB MMa 20-roguiueH ONMUT KaTo copTyepeH MHXeHep, nporpa-
MUCT, nMpenojaBaTeNl U KOHCYNTaHT, npemunHan ot Assembler, Basic n Pascal
npe3s C n C++ go HTML, CSS, PHP, Java, C# wn JavaScript. YuactBan e kaTo
codbTyepeH UHXeHep, KOHCY/ITaHT N PbKOBOAUTEN Ha €KUMNKU B AeCETKM MPOEKTU
3a m3rpaxgaHe Ha WMHMOPMALMOHHW cucTeMn, yeb npunoxKeHus, cMcTeMmn 3a
ynpaeneHve Ha 6a3u oT AaHHKW, 6M3Hec npunoxeHus, ERP cuctemn, kpunrto-
rpadcku Mmoaynu n obyyeHms Ha copTyepHU nHxeHepu. Ha 24 roamHu cb3gasa
nbpeaTa cn dumpma 3a obydyeHue Ha codpTyepHun mHxeHepu (HAPC), kosaTo 5
roaMHU No-KbCHO 6MBa NorbsHaTa OT Tenepuk.

CBeT/IMH nMa cepmo3eH ONUT B M3rpaxxaaHeTto Ha y4yebHu maTepmanu, Kypcose
N y4yebHO cbabpiKaHMe, B NOArOTOBKAaTa M MPOBEXAAHETO Ha KypcoBe 3a
obyueHus no nporpaMmpaHe U CbBpeMeHHU codTyepHM TEeXHOJIOrmm,
HaTpynaH No BpeMe Ha npenojaBaTesickaTa My npakTuka. FoanHwn Hapepn Tol e
XOHOpYyBaH npenogaBaTesl MO CbBPEMEHHUM COPTyepHU TEXHONOTMN BbLB
dakynTteTa no matemMatTmka M mHpopmaTtmka Ha Codwuiickm yHmBepcuteT "CB.
KnumeHnt Oxpuacku" (®MU Ha CY), HoB bwvnarapckm yHusepcuter (HBY) un
TexHnyeckn yHuBepcuteT - Codua (TY-Codusa), KbaeTo BOAW KypcCOBe MO
"MpoekTnpaHe M aHanM3 Ha KOMMTbpPHM anroputmn"”, "WMHTepHeT nporpa-
MupaHe c Java", "MpexoBa curypHoct", "lMporpammnpaHe 3a .NET Framework"”,
"PazpaboTka Ha Java yeb npunoxenuns", "LLabnoHn 3a gmszanH", "KauvectBeH
nporpameH koa", "Paspabotka Ha yeb6 npunoxenusa c¢ .NET Framework u
ASP.NET", "Pa3paboTtka Ha Java v Java EE npunoxenuns" n "Web Front-End
Development" n gpyru (BX. http://www.nakov.com/courses/).

CBeTiH HakoB € y4yacTBa B Cb3[laBaHETO Ha HSAKOJIKO codTyepHHM
akaaeMum 3a obyuyeHme Ha nporpammctn u UT cneumanuctm - HauwmoHanHa
akagemmus no paspabortka Ha codtyep (HAPC) (2005 - 2009 r.), Telerik
Academy (2009 - 2013 r.) n CodTyepeH yHuBepcurer (oT 2014 r.).

CBET/INH MMa AEeCETKM HAYYHM U TEXHUYECKM Nybnmnkaumm, cCBbp3aHu C pas-
paboTkaTa Ha codTyep, B 6bArapckm m 4vyxpecTpaHHM M34aHUsS U e BoAell
aBTOp Ha KHurmute "Mporpammpare 3a .NET Framework (tom 1 n 2)", "BbBene-
HMEe B NporpammpaHeTo c Java", "BbBeaeHne B mporpamMmpaHeTro cbc C#",
"Fundamentals of Computer Programming with C#", "MIHTepHeT nporpaMmmpaHe
c Java" n "Java 3a undpoBO NoanmncBaHe Ha AOKYMeHTM B yeb". Toin e pegoBeH
NIeKTOp Ha TeXHMYeCcKkn KoHdepeHUnn, obyyeHmnss U1 ceMrMHapu U 4O MOMEHTa €
n3Heckbs Hap 100 TeXHUYECKU IEKLIMM MO Pa3IMYHM TEXHOTOMTMYHU CbbUTMS
B bbnrapus n yyxbuHa. PegoBeH NekTop 1 BAbXHOBUTEN € Ha KoHdepeHuumn
3a obpasoBaHMe, NHOBALUM M NpeanpMeMayvecTso.
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KaTo y4yeHuK u cTyaeHT CBeTIMH e nobeanten B AEeCETKM HaLMOHANHU CbCTe-
3aHuMA Mo NporpaMmpaHe, WAMMNUOH B KOHKYPCU M OJIMMNMaaM no MHoop-
MaTuKa, nporpamMmpaHe n TexHonorun. Hocuten e Ha 4 Megana oT MexayHa-
poAHM onuMnuaaun no nHdopmaTrka.

Mpe3 2004 r. nonyyaBa HarpagaTta "[)xoH AtaHacoB" ot lNpe3uaeHTa Ha
Bbbarapusa 3a npMHoca My KbM pa3BUTUETO HA MHGPOPMALMOHHUTE TEXHOIOMUMU
U MHPOPMaALMOHHOTO 06LWecTBO.

Tolh e eaAnH OT y4ypeauTenuTe Ha bbnrapckaTta acouuaumst Ha paspabotTumumTte
Ha codTyep (BAPC) (www.devbg.org) n HenH npeacenaten.

HakoB e cby4dpeauTen v Ha acounaumaTa Ha codTyepHuTe nHxxeHepu (ASE) -
www.ase.bqg.

HeroBusT IMUeH ye6 calT e AOCTbMNEeH OT: www.nakov.com.

CtaHucnas 321aTUHOB

CraHucnas 3natnHoB e codpTyepeH pa3paboTumk c npodecrmoHaneH onuT B
pa3paboTtBaHeTo Ha yeb m pgeckTon npuaoxeHus, 6asnmpanHm Ha .NET u Java
nnatdopmuTe.

3aBbpwni e Marnctpatypa no KomniwotbpHa MynTuMeans BbB BeIMKoTbpHOBCKMU
yHuBepcuTtet "CB. CB. Kupun n Metoguin".

HeroBuat nuueH 6nor e aoctbneH oT: http://encryptedshadow.blogspot.com.

CredaH CraeB

CredaH CtaeB e copTyepeH pa3paboTumk, KOMTO Ce 3aHMMaBa C usrpaxgaHe
Ha yeb 6asmpaHm cuctemm Ha .NET nnatdopmata. lNpodecnoHanHute My
MHTEpecKn ca cBbp3aHun ¢ nocnegHute .NET TexHonornm, wabnoHu 3a An3anH m
6asa OT AaHHW. Y4YaCTHMK e B aBTOPCKMS eKun Ha KHurata "BbBeaeHuve B
nporpammpaHeTo B Java".

CredbaH e 3asBbpwwun 6bakanaesbp no "WHdopmaTmka" BbLB @Pakyntetra no
MaTeMaTmka 1 nHgpopmatuka Ha Coduiickm yHuBepcuteT "CB. KnumeHT OXxpua-
ckn". 3aBbpwmn e "HaumoHanHaTa akagemmsa no paspaboTka Ha codTyep" no
cneumanHoct "Core .NET Developer".

MoxeTe fga ce cBbpXeTe C Hero no e-mail: stefosv@gmail.com. HerosusaTr
Twitter e Ha agpec: http://twitter.com/stefanstaev.

Teopnop BOXXUKOB

Teopnop boxukoB e codTyepeH paspaborumk BbB dupma Tenepuk
(telerik.com). 3aBbpwBa MarucTpatypata cv no KOMMNIOTbpPHM CUCTEMU U
TexXHoNnormm B TexHuuyeckn yHuBepcuteT - BapHa. OcBeH onuTa CU KaTo
nporpamuct B obnactra Ha WPF u Silverlight, Toli e HaTpynan ekcnepTtusa 1 B
pa3paboTkaTta Ha ASP.NET yeb npunoxeHus. 3a KpaTKO ce 3aHMMaBa C pa3pa-
6oTkaTta Ha 4acTHuW canToBe. B paMkuMTe Ha NpoekTa i-UueHTpoBe e yyacTBan B
M3rpaxaaHeTo M NoaAbpXXaHETO Ha JIoKasiHa Mpexa 3a Ny6aM4YHO Non3BaHe BbB


http://www.devbg.org/
http://www.ase.bg/
http://www.nakov.com/
http://encryptedshadow.blogspot.com/
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Mpearosop 57

decTmBaNHUA N KOHIFPeCeH LeHTbp - BapHa. Boann e kypcoBe no KoOMNioTbpHa
rPAaMOTHOCT U OCHOBWM Ha KOMMIOTbPHUTE MPEXMW.

MNMpodecrnoHanHUTe HTEpecn Ha Teodop BKIKOYBAT TEXHOMOMMM 3a pa3paboTka
Ha yeb n gecKTon NMpUoXKeHUs, apXUTeKTypn 1 wabnoHn 3a An3anH, MPEXU u
BCSAIKaKBW HOBW TEXHOJIOTUN.

MoxeTe pna ce cBbpxete c Teomop no e-mail: t bozhikov@yahoo.com.
Herosuat Twitter e goctbneH oT: http://twitter.com/tbozhikov.

Teopop Croes

Teopop CroeB e 3aBbplina bakanaBbpcka M MarncTbpcka cTerneH no cneuwnan-
HocT WHdopmatuka BbB OMU Ha Codwuiickm yHuBepcuter "CB. KnummeHT
Oxpuackun". Marmcrtbpckata My crneumanmsaumsa B CY e "CodpTyepHM TexXHO-
normn". B MoMeHTa cnepgBa Maructbpcka nporpama "Computer Science" B
Saarland University (Caap6ptokeH, F'epmanus).

Teonop € NpoeKkTaHT M pa3paboTumk Ha codTyep C AbLArOroAMLIEH OMUT.
YyacTtBan e B uM3rpaxaaHeto Ha (pMHAHCOBM W 3acTpaxoBaTesIHU COodTyepHMU
cucteMn, peanua yeb npuioXeHMss M KOpNopaTWUBHWM CalToBeE. YdacTBan e
aKTMBHO B pa3spaboTkata Ha npoekta TENCompetence Ha EBponemnckaTta
komucus. CbaBTop € Ha kHuraTa "BbBeseHune B nporpammpaHeTo ¢ Java'.

HeroBuTe npodecnoHanHn MHTepecn ca B 061acTTa Ha 06EKTHO-OpPUEHTUpPAHUS
aHanus, MoAenupaHe U usrpaxaaHe Ha CoPTyepHU NPUIOXeHUs, yeb TexHo-
NlorMnuTe M B YacTHOCT marpa)xaaHeto Ha Rich Internet Applications. 3ag rop6a
CY MMa HeMalbK OMUT C aifOpUTMUYHO MNporpaMMpaHe: yyacTBana € B peauvua
YYEHUYECKM N CTYLEHTCKN HAaUMOHANHM CbCTe3aHus No nHpopMmaTUka.

HeroBuaT nuueH canT e AoCcTbNeH OT agpec: http://www.teodorstoev.com.

MoxeTe fa ce cBbpxeTe ¢ Teogop no e-mail: teodor.stoev@gmail.com.

Xpucto Nl'epmaHoB

Xpucto NepMaHoB € codTyepeH MHXXEHEep, UYMUTO MHTEepecu Ca CBbp3aHu
npeamMHo ¢ .NET TexHonornute. ApxuTekTypaTa M am3aliHa Ha yeb 6asumpaHu
CUCTEMWU, aNnrOpUTMUTE U CbBPEMEHHUTE CTaHAApPTM 3a KayeCTBEH Koj Ca CblUo
HeroBa CTpacT. YyacTBan € B pa3paboTkaTa KaKTo Ha Majsiku, Taka MU Ha ronemu
Web u Desktop 6asmpanHun npunoxeHus. Obuya npeausBuMKaTeNHM 3a4a4n U
NpoeKTu, B KOUTO CE U3UCKBa CUTHO JIOFMYECKO MUCJIeHe. 3aBbpLUn € cneun-
anHocTt "KomnioTbpHM Mpexn" B konex "Omera" rp. Mnoesame n e cneunanu-
3upan B "HaumoHanHaTa akagemums no paspaboTtka Ha codTyep”, Codusa, no
cneuymanHoct "Core .NET Developer".

MoxeTe fa ce CBbpXeTe ¢ Hero no e-mail: hristo.germanov@gmail.com.

LiBsaTko KOHOB

LiBaTko KoHOB € copTyepeH pa3paboTumMk n npenogaBaTen C pa3HOCTPaAHHM
NUHTEpecu 1 onuT. B HEroBMTE KOMMETEHL MM BAU3AT 061aCcTM KaTo MHTErpauum


mailto:t_bozhikov@yahoo.com
http://twitter.com/tbozhikov
http://www.introprogramming.info/intro-java-book/
http://www.teodorstoev.com/
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Ha CUCTeMWU, u3rpa)xpapaHe Ha COPTyepHU apxuTekTypu, paspaboTBaHe Ha
cucTemm ¢ peaunua texHonorum kato .NET, ASP.NET, Silverlight, WPF, WCF, RIA,
MS SQL Server, Oracle, MySQL, PostgreSQL n PHP.

MpenopaBaTeNICKMAT MY ONMUT BK/KOYBA ronsMa naautpa OT KypcoBe -
KypCoOBE 3a HauymMHaewwu wn HanpegHanu Bbpxy .NET TexHonorummte, KakTo u
cneumanmnanpaHn KypcoBe B oTaenHu TexHonormn kato ASP.NET, Oracle, .NET
Compact Framework, "KauecTtBeH nporpameH koa" v apyru. LIBaTko ydyacTBa B
aBTOPCKMS eKun Ha KHurata "BbBegeHne B nporpamMupaHeTto B Java". lMpode-
CMOHANHUTE My MHTEepecun BKA4YBaT yeb u peckton 6asmpaHu TexHONoruw,
K/TMEHTCKO OpUEHTMpaHn yeb TexHonormu, 6asm gaHHm n wabnoHm 3a gnsanH.

MoBeye wuHbOpPMaALMA 3a HEro MOXe JAa HamepuTe Ha Herosus 6nor:
http://tsvyatkokonov.blogspot.com.

Pepaktopure

OcBeH aBTOpuUTE CEepUO3eH NPUHOC 3a Cb34ABaHETO Ha KHUraTta uMmaTt U penak-
TOopuUTe, KOUTO y4dacTBaxa 6e3Bb3Me34HO B MpoBepKaTa Ha TekCTa U npumepuTe
N OTCTPaHABAHETO Ha rpewkun n apyru npobnemun. CneaBaT TEXHUTE MMEHA Mo
asbyueH pen:

- BecenuH Neoprues

- BecenuH Kones

- Odvnad Aumntpos

- JoH4Y0 MuHKOB

- Wnnan MypaaHnves

- Wocud Mocndos

- MapuH lNeoprues

- Mwupa busac

- Muxaun Bbnkos

- Muxaun CTonHoB

- Hwukonan Koctos

- Hwukonan Bacunes

- [laBen [JoH4yeB

- Papocnas ViBaHOB

- Papocnas Kupunos

- Papocnas Tonopos

- CseTnuH Hakos

- CraHucnaB 3naTuHoOB

- CredaHn Craes

- Teopop Boxunkos

- UBsaTko KoHoB


http://www.introprogramming.info/intro-java-book/
http://tsvyatkokonov.blogspot.com/
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ABTOpPCKUAT KosekTMB 6narogapn Ha KpuctuHa Hukonosa (krisinikolova.com)
3a AM3aliHa Ha KopuuaTa Ha KHuraTa.

KHurara e 6esnnartrHa!l

HactosiwaTta KHMra ce pasnpocTpaHsBa HanmbJIHO 6e3naTHO B e/leKTPOHEH
BUA NO JINLIEH3, KOMTO MO3BOJISIBa M3MOJI3BAHETO 1 3@ BCSKAKBU LESTN, BKJIOUM-
Te/IHO U B KOMepCKuasnHu npoekTu. KH1Urata ce pasnpocTpaHsiBa U B XapTUeEH BUA,
cpelly 3annalwaHe, KOETO NOKPUBA pasxoauTe No oTnevyaTBaHETO M pPa3npocT-
paHeHueTo 1, 6e3 ga ce peanmsmpa neyanba.

OT3MBM

AKO He BsApBaTe Hanb/IHO Ha aBTOPCKUA KOMEKTMB, pa3paboTun HactoswaTa
KHUra, MoXe Aa ce BAbXHOBWUTE OT OT3MBMUTE 33 Hes, JajeHuM OT BoAelm
CBETOBHW CneumanmcTu, BKIKYUTENHO COPTYEPHU UHXEHEPU OT ManKkpocodT.

OT13uB oT Hukona Muxamnos, Microsoft

MporpaMmupaHeTo e siko Hewo! OT CTOTUUM roAMHKN XopaTa ce onuTeaT Aa Ccu
HanpaBAaT >WBOTa Mo-neceH, 3a Aa paboTaTr no-manko. [porpammpaHeTo
No3BO/ISIBA Aa Ce NPOABbIXKM Ta3n TEHAEHUUSA KbM Mbp3e/ Ha YOBEYeCTBOTO. AKO
CTe MaHWaK Ha TeMa KOMMIOTPU, UM NMPOCTO MCKaTe Aa BredaTnmTe ocTaHanute
C egnH xybaB calT uMnAM Hewo Bawe "HeBMXAaHoO pocera", nobpe powwnu.
HezaBucuMo ganu cTe OT CpaBHUTENHO MasnkaTa rpyna "MaHuauu", KouTo KaTo
BMAAT XybaBa mporpama MM ce 3aBbpTa rnaBaTta, WM NpPOCTO MUCKaTe Aa ce
peanusnparte npodecnoHas HO U Aa CU XUBeeTe XMBOTa M3BbH paboTa, Tasm
KHUra e 3a Bac.

OcHOBHUTE NpuHUMNK Ha paboTa Ha ABUraTen 3a KOJW He ca ce NMPOMEHUIN C
roagMHu — ropu Tam Hewo (6eH3nH, HadTa UM KaAKBOTO CTe cunann) u Konata
BbpBU. 10 CbWNA HAYMH OCHOBHUTE MPUHLIMMNKM Ha NporpaMmMpaHeTo He ca
Ce NpOMeHUNn OT roaMHu HacaM. Janu we nuweTe cneasalwiarta urpa, coprtyep
3a ynpasneHue Ha napu B 6aHka wam nporpaMmuparte "Mo3bka" Ha HOBUA
610p0obHOT, CbC CUFYPHOCT e M3MNon3BaTe NPUHLUNNNTE U CTPYKTYpUTE OT AaHHM,
OMWCaHU B Ta3n KHUra.

B kHurata e HaMepuTe rosidMa 4act OoT OCHOBUTE Ha nporpamMupaHeTo.
AHanornmyHa dyHpaMeHTanHa KHuMra B aBTOMobOuAHaTa wHAyCcTpuMs 6m 6una
o3arnaseHa "[lpuratenu c BbTPELLUHO ropeHe".

KakBoTO 1 ga npaBuTe, BaXXHOTO € Aa BM e npuaTHo! MNpean ga 3anovHeTe Aa
yeTeTe Ta3M KHWUra — HaAMUCAETE CU HEeWo 3a NporpaMmcTn, Koeto buxrte
UcKanu ga Harnpasute - 6uno cawmT, wurpa, wamM gpyra nporpama, KosTo BuU
xapecsa! [lokaTo npoyuTaTe KHUraTa, MUCeTe Koe U KakK OT MpoYeTeHOoTOo e
M3Non3BaTe 3a Bawarta nporpama! AKO BM € MHTEpPEeCHO, LWe HayyuTe U Hau-
C/TIOXKHOTO HeLo ¢ siekoTa!

MositTa nbpBa nporpamMa (C KOATO ce ropaes AO0CTaTbyHO, 3@ Aa roBops
ny6anyHo) 6elle NpocTo pUcyBaHe No eKpaHa CbC CTPENKUTE Ha KnaBuaTypara.


http://krisinikolova.com/
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[locTa BpeMe MM OTHe ToraBa Za s HarnpaBsi, HO KaTo cCe MoJsly4Yn MU Xapeca.
Mo)kenaBaM BM M Ha Bac: Aa BM XapecBa BCMYKO CBbP3aHO C NporpamMmpaHeTo!
MPUATHO YETEHE Ha KHUraTa v ycnelwHa npodecmoHanHa peanusauyus!

Hukona MuxaiinoB e coptyepeH wuHxeHep B Ma#Hkpoco@dpr, B ekuna
pa3paborBauy Visual Studio. ABTop Ha cavita http://nokola.com, necHo ce
"nann" Ha Tema nporpamMupaHe; BUHaru rotoB Korato Tpsibsa Aa ce nuiie Hewjo
Ao6po! Obmya ga nomara Ha xopa C BLIIPOCU U XKXe/IaHWe 3a MporpamMupaHe,
HEe3aBUCMMO Aajin ca HauynmHaeLm uan ekcrieptu. lpu Hyaa ro noTbpceTe o e-
mail: nokola@nokola.com.

OT3uB ot Bacun bakanos, Microsoft

"BbBeneHune B nporpamMmpaHeTo cbc C#" e eanH cMen onuT He camo Aa NoMorHe
Ha yuMTaTens Aa HanpasW MbPBUTE CU CTbIIKU B NporpaMmpaHeTo, a CblUo
Aa ro 3ano3Hae C nMporpamMHaTa cpefa W TpeHupa B NpakKTUveckuTe 3ajauu,
KOMUTO Bb3HWKBAT B E€XeAHEBMETO Ha nporpamucra. ABTopuTe Ca HaMepunu
[o6po cbyeTaHMe OT TeopusA, C KOATO Aa npepanat HeobxoanMuTe 3HaHMA 3a
nUcaHe M 4yeTeHe Ha MporpaMeH Koj, W MpaKTUKa - pa3HoobpasHW 3ajauw,
noabpaHu Aa 3aTBbpPAAT 3HaHMATa M Aa dopMupaT B 4yuTaTeNsd HaBuKa, ye
BWHaru, Korato nuwem nporpamu, MMUC/IUM He CaMO 3a CMHTAKCuCa, KOWTO Lwe
n3nonssame, a U 3a edeKTUBHOTO pelleHne Ha npobnema.

E3nkbT C# e noaxoasaw, n3bop, 3al0To € eAnH eneraHTeH e3nkK, C KOMTO He ce
TPEBOXWM 3a NpeAcTaBAHETO Ha HalwaTa nporpamMa B NaMeTTa Ha KOMMTbPa, a
MOXeM Aa Ce KOHUeHTpupame aa nopobpsBamMe edeKTUBHOCTTA W e/feraHT-
HOCTTa Ha HalaTta nporpama.

[locera He CbM mMonajan Ha KHWra 3a nporpammpaHe, KosaTO eqHOBPEMEHHO Aa
3ano3HaBa yuTaTesnsd C e3ukKka v ga popMupa yMeHusiTa My 3a peluaBaHe Ha
3apaum. PagsaM ce, ye cera nMMa TakaBa KHUra, U CbM CUrypeH 4e Lwwe 6bae
W3KJIIOUNTENHO NnoJsie3Ha Ha 6baewmTe NporpaMuncTu.

Bacun bakanoB e copptyepeH nHxeHep B Microsoft Corporation, Redmond,
YUYaCcTHUK B NPOEKTa 3a nbpBara 6wsrapcka kHura 3a .NET: "lporpamupaHe 3a
.NET Framework". HeroBmuaTt 6nor e pgocrbneH oT http://www.bakalov.com.
MoxeTte ga ro orkpuete n B LinkedIn: www.linkedin.com/in/vassilbakalov.

OT13uB oT BecenuH Panues, Google

Moxe 6u n 6e3 pa npoyeTeTe Tasum KHUra e Moxerte ga pabotmte KaTo
codpTyepeH pa3paboTumk, HO CMsAITaM, 4e Le BU € MHOIro no-TpygHo.

Ha6niopgaBan cbM ciyd4an Ha NpeoTKPMBaHE Ha KOJ1Ie1I0TO, MHOIMO YeCTo B Mo-
Jlow BMA OT TEOPETUYHO Hali-A06poTO M Ha-4YecTo LUenusaT ekmn rybu oT ToBa.
Bceku, 3aHMMaBal, ce C NMporpaMmpaHe, paHo WAM KbCHO TpsibBa Aa npoyeTe
KakKBO € C/IOXKHOCT Ha a/IrOPUTBbM, KakBo € Xew-Tabnuua, KakBo € ABOUYHO
TbpPCEHe MM NPaKTUKMTE 3a U3Nnosi3BaHe Ha WabnoHu 3a npoekTupaHe (design
patterns). 3awo He 3ano4YHeTe oLWe oTCcera KaTo Npo4YeTeTe Tasu KHura?


http://nokola.com/
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CobliecTByBaT MHOIo KHMrM 3a C# 1 owe noseye 3a nporpammpaHe. 3a MHOro oT
TSAX We KaXaT, 4e ca Han-go6poTo pbKOBOACTBO, Han-6bP30 HaBIM3aHe B e3MKa.
Ta3n KHWra e pasniMyHa C TOBa, Ye Lie BU Nokaxe KakBo TpA6Ba Aa 3Haere,
3a Aa nocTuraTte yCcnexum, a He KakBu ca TbHKOCTUTE Ha AajeH e3MK 3a nporpa-
MupaHe. AKO cMsATaTe TemMuTe B Ta3M KHUra 3a 6e3mHTepecHu, BEepOSATHO
copTYepHOTO UHXEHEPCTBO NPOCTO He € 3a Bac.

BecennHn PaiiueB e co¢TyepeH nHxeHep B Google, KbAeTo ce 3aHuMaBa C
Google Maps n Google Translate. lNpean ToBa e pabotun B Motorola Biometrics
un Metalife AG.

BecennH e neyennn rnpu3oBu OTNYMS B PeAMLA HAUMOHa/IHN U MexxayHa-
POAHU CbCTE3aHUs 1 € HocuTesl Ha bpOH30B Meaas ot MexxayHapoaHata o/1uM-
nnaaa no nHgopmatmka, fOxHa Kopesi, 2002 n cpebbpeH meaan ot bankaHnaga
no mHepopmatuka. [Ba nvtn e npegcrassa CY "CB. KnumeHT Oxpugckm" Ha
CBETOBHU puHaam rno nHpopmatuka (ACM ICPC) n e npenogaBasl B HSIKOJIKO
mn360pHn Kypca BbB PakysnTeTa rio Matematuka n nHgpopmatnka Ha CY. Moxerte
4a ro otkpuete B LinkedIn: https://www.linkedin.com/in/veselinr.

OT13uB ot Bacun NMNonosckn, VMware

KaTto cnyxuTten c ppbkoBoaHa pons BbB pmnupma VMware 1 npean toBa B Sciant
4ecTo MW Ce Hanara Aa npaBs TEXHUYECKN MHTEepBIOTa Ha KaHAnAaTh 3a paboTta
B Hawarta dwupMa. YuyaBawo e KOJAKO rosgMa 4acT OT KaHauaaTuTe 3a
cobTyepHM MHXEHepn, KOUTO WnABaT Ha MHTEpPBIOTA NpW Hac, He BnagesT
cbyHaAaMEeHTaNHU OCHOBM Ha nporpamumpaHero. Cnydysa ce KaHAuMAATK C
AbAroroguvLleH onuT Aa He MOoraT Aa HapucyBaT CBbpP3aH CMNUCHK, [a He 3HaaT
kKak paboTn xew-tabnmuyarta, ga He ca YyBasiM KAaKBO € C/MIOXKHOCT Ha anro-
PpUTBM, la HEe MOraT Aa copTUpaTt MacuMB UM [1a 0 COPTMPAT, HO CbC CNOXHOCT
O(n3). HanpaBo He e 3a BsipBaHE KOJIKO MHOIO CaMOYKW MpPOrpaMmucTv uma,
KOUTO He Bnapesat dyHAaMeHTasIHUTe OCHOBM Ha MporpammpaHeTo, KOUTO Lie
HamepuTe B Ta3nm KHWra. MHOro oT npakTukyBsawmTe npodecmsaTa codpTyepeH
pa3paboTunk He ca HasiCHO AOPYM C HAW-OCHOBHUTE CTPYKTYPMU OT AAaHHMU B
nporpammpaHeTo M He 3HasAT Kak ga obxoaaT AbpPBO C peKkypcus. 3a Aa He
6baeTe KaTo TAX, Npo4yereTe Ta3m KHura! Ts e NbpBOTO y4ebHO nocobue, oT
KoeTo TpsibBa Aa 3ano4yHeTe CBOETO pa3BMTUE KaTo nporpamMuctn. ®dyHaameH-
TanHUTE NO3HAHWUS NO CTPYKTYPU OT AAHHMW, afifOPUTMUN N pellaBaHe Ha 3a4auum,
KOUTO Le HamepuTe B Ta3Wm KHWUra, we ca BM Heobxoaumu, 3a Aa marpagurte
yCnewHo KapuepaTa cu Ha codTyepeH paspaboTumk n pasbupa ce, na 6vaete
ycneuwHM no MHTepBloTarta 3a pabota n cneq ToBa Ha paboTHOTO CM MSCTO.

AKO 3ano4HeTe OT NpaBeHe Ha gnHaMnuHu yeb canTtose ¢ 6a3un ot gaHHu n AJAX,
6e3 na 3HaeTe KakBO € CBbp3aH CNUCHbK, AbpBO UKW Xew-Tabnmua, eanH AeH Wwe
pa3bepeTe KakBn (pyHAAMEHTAJ/IHU NPONYCKMU B 3HaHMSATA cM uMaTe. Tpsbea
M pa ce U3N0OXUTe Ha MHTepBlo 3a paboTa, npea Konermte cu uMnu npepg
HayasHUKa cu, KoraTo ce pasbepe, Ue He 3HaeTe 3a KaKBO CJZIYXKU Xell-KOADbT
Win Kak pabotu cTpykrtypaTta List<T> uMam Kak ce obxoxaaT peKypCUBHO
OVPEeKTopuuUTe No TBbPAUS AUCK?


https://www.linkedin.com/in/veselinr
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MoBeYETO KHWUIMM 3@ MporpaMmpaHe e BU HayyaT Aa nuwieTe NpocTu Nporpamkm,
HO HAMa Aa 06bpHaT BHMMaHME Ha KAYeCcTBOTO Ha NporpamMHusa kop. ToBa e
efHa TeMa, KOATO MOBEYETO aBTOPWU CMATAT 3a MasioBa)kHa, HO MUCAHETO Ha
KauyeCcTBeH KOJZl € OCHOBHO YMEHME, KOETO OT/IMYaBa KaAbpHUTE OT nocpen-
CTBeHMUTe nporpaMmuctu. C roaMHnTe MOXETE M CaMK Ala CTUTHETe A0 Ao6puTe
NpPaKTUKKN, KOUTO Tasu KHUra LLEe BU Mpenopbya, HO TpAbBa Nn Aa ce y4uTe no
MeToAa Ha Npo6uTe u rpewkuTe? Tasu KHUra we BM Aade NIeCHUS HauyuH Ja
TPpbrHeTe B NMpaBu/iHaTa Nocoka — /1a oBnaaeete 6a30BUTE CTPYKTYPU OT AaHHU
W anroputMu, Aa Ce HayyuTe [Ja MUCIUTE MPaBWUIHO M Aa NULLIETE Koaa Cwu
KauyecTBeHo. MoxenaBaM BY NOJI3OTBOPHO YETEHe.

Bacnn MonoBcku e coptyepeH apxutekt sBbB VMware bbarapus c rioseye
ot 10 roamHm rnipogecumoHasieH onuT Kato Java pa3pabotunk. BB VMware
bvsirapms ce 3aHuMaBa ¢ pa3paboTka Ha ckaampyemu, Enterprise Java cucremu.
lpeaun ToBa e paboTusi Kato crtapLun MeHuaxbp BbB VMware Bbsrapus, Kato
TEXHUYECKN AMPEKTOP BbB (pupma Sciant v kato pbkoBoguTesn ekurnl B SAP
Labs bbsrapus.

Kato yyeHuk Bacun e nedenun rnpu3oBu OT/IMYUS B pPeANLIA HALUMOHAIHUN U
Me>xkayHapoAHN CbCTe3aHMsa 1 € HocuTesl Ha 6poH308 mMegasn oT MexayHa-
poaHaTta onumnuaga no mHeopmatuka, Cetrybasn, 1998 u 6poH30B megasn oOT
bankaHnana no wHpopmatuka, Apama, 1997. Kato cryaeHT Bacusa ydacTtBas B
peavya HaynoHasaHN CTYAEHTCKN CbCTe3aHMs 1 B CBETOBHOTO MeXAYYyHUBEPCH-
TETCKO CbCTe3aHue o riporpammpare (ACM ICPC). lpe3 2001/2002 Boan Kypca
"ObpaboTBaHe Ha TpaH3akuun" B CY "CB. KnumeHT Oxpugacku”. Bacun e eamH
OT yuypeautennte Ha bwvarapcka acouywaumsi Ha paspaboruynuymte Ha co@Tyep
(BAPC).

OT3uB ot NaBnuH [lo6pes, ProSyst Labs

KHurata "BbBeaeHne B nporpamMmmpaHeTo cbc C#" e oTAnyHO yue6HO nocobue
3a Ha4YUMHaelWwumn, KOeTo B AaBa Bb3MOXHOCT MO JieCeH U AOCTbMNEH HAYMUH Aa
oBflajeeTe OCHOBMTE Ha MporpamMmmpaHeTo. ToBa e wecTtaTta KHUra, HanmcaHa
noa pbKOBOACTBOTO Ha CBeTinMH HakoB, M CblWO KaKTO OCTaHanuTe, e
U3KNKYNTENTHO OpUEHTUPAHaA KbM YCBOABAHETO Ha NMPaKTUYECKUN yYyMEeHMUA 3a
nporpammpaHe. Y4yebHOTO cbabpXkaHue obxBawa dyHAaMeHTasIHM TeMWU KaTo
CTPYKTYpPM OT AaHHM, anropuTMM M pellaBaHe Ha 3agaydn M ToBa S MNpaBu
HenpexoaHa npu pa3BUTUETO Ha TEXHONOINMuTe. Ta e n3nbaHeHa € MHOro-
6poitHN NpMepu 1 NPaKTUYECKU CbBETHU 3a pellaBaHe Ha OCHOBHM 3a4auu
OT exeagHeBHaTa paboTa Ha eauH NpPorpamMucT.

KHurata "BbpBeaeHue B nporpamMmumpaHeTo cbc C#" npeacrasnsea agantaums
kbM e3nka C# u nnatdopmaTta Microsoft .NET Framework Ha W3KJOYUTENTHO
ycrnewHaTta kHura "BbBegeHve B nporpaMmupaHeTto c Java" m ce 6asupa Ha
HaTpynaHus onuT Ha BoAewwuns asTop CBeTnuMH HakoB B npenogaBaHeTo Ha
OCHOBMW Ha NporpammpaHeTo — KakTo B HaunoHanHaTa akageMmsa no paspaboTka
Ha codTyep (HAPC) n no-kbcHo B Telerik Academy n CodptYHu, Taka n s ®MU
Ha Coduminckn yHnsepcuteT "CB. KnnumeHT Oxpuackn"”, Hoe 6bnrapcku yHuBep-
cuteT (HBY) n TexHunueckun yHnsepcutet-Codus.


http://softuni.bg/
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Bbvnpeku ronemms 6pori aBTopu, BCEKN OT KOUTO C pa3siMdeH npodecmoHasneH 1
npenoaaBaTeNiCKM ONUT, MexAay OTAENHWUTE INaBW Ha KHuMrata ce 3abensasBa
SICHA Noruyecka CBbP3aHOCT. TaA e HanucaHa pas6bupaemo, C noapobHM
06ACHEHMS M1 C MHOFrO, MHOIrO NpUMMepMU, Aaney oT CyxXusl akageMUdeH CTu,
NPUCHL, 3@ NOBEYETO YHUBEPCUTETCKN YUEOHULIM.

HacoueHa KbM npoxoxpawmTe B NporpaMMpaHeTo, KHMrata nogHacs BHUMa-
TEe/IHO, CTbIMKA MO CTbMNKAa, Hal-Ba)XHOTO, KOETO e4AnH NporpamMucTt Tpsibea Aa
BNnagee, 3a Aa NpakTukyBa npodecusata cum — 3anoyBalikm OT MPOMEHSIMBY,
UMKIN U MacuMBWU M AOCTUrakn 40 (pyHAAMEHTAJIHUTE CTPYKTYPU OT AAHHMU
n anroputMmu. KHurarta 3acsara M BaXHM TeMU KaTO PEKYPCMBHMU anropuTMu,
AbpBeTa, rpadu n xew-tabnuum. ToBa e enHa OT MaASKOTO KHUMU, KOSATO
CbLLEBPEMEHHO Y4YM Ha A06BP NporpamMeH CTU U Ka4eCTBEH NporpaMeH Koa.
OTaeneHo e A0CTaTbYHO BHMMAHME Ha NPUHLUMNNTE Ha 06EKTHO-OPUEHTUPAHOTO
nporpammpaHe 1 o6paborkaTta Ha M3KJIlOYEHUA, 6e3 KOUTO CbBpeMeHHaTa
pa3paboTka Ha codTyep e HeEMUcmMMa.

KHurata "BbBeneHue B nporpammpaHeTo cbC C#" yuM Ha BakHUTE NPUHLMNUN
M KOHUEenuuu B nporpamMMpaHeTo, Ha HauyuMHa, No KOWTO MNporpaMmucTuTte
pa3cbXxAaaBaT NlorMyeckn, 3a Aa pewasaT npobnemMnte, ¢ KOUTo ce cbnbCKBAT B
exenHeBHaTa cu paboTta. Ako TpsbBalle 3arnaBMeTo Ha KHMraTa Aa CbOTBETCTBA

oLlie Nno-TOYHO Ha CbAbpXKaHueTo N, T9 TpsbBawe Aa ce Ka3Ba "OyHAaAMEH-
TaJIHW OCHOBM Ha NporpaMmpaHeTo".

Tasnm KHUra He CbAbpXKa BCUUYKO 3a MPOrpaMmMpaHeTo M HAMa Aa BW Hanpasu
.NET codTyepHn nHxxeHepun. 3a Aa cTaHeTe HAaUMCTMHA A06pu NporpaMmmcTy,
BU Tpsi6Ba MHOIr0o, MHOIrO NMPaKTUKa. 3ano4YyHeTe OT 3ajauunTe 3a YrnpaxxHeHus
cnef BCsiKa rnaBa, HO He ce orpaHuMyaBanTe camo C TaX. e nanunwerte xmnaam
pefoBe nporpamMeH Koj A0KaTo HaucTuHa cTaHeTe A06pu — TaKbB € XMBOTbT Ha
nporpamucra. Ta3m KHuUra e HamcTuHa cuneH crapt! Bb3nonssalite ce oT
Bb3MOXHOCTTA Aa HaMepuTe BCUMYKO HaM-BaXXHO Ha Kkyn, 6e3 ga ce nyrtate u3
XUNaguTe camoyunuTenm u ctatmm B MHTepHeT. Ha aobbp nbT!

A-p MasnauH [obpeB € TexHu4Yecku aunpekTop Ha ¢pupma [lMpocuct Jlabc
(www.prosyst.com), npugobuta npe3 2015 r. or Hemckusi ruraHt Bosch
COpTYyEepPEH NHXXEHEP C rnoBeye oT 15 roanHu onuT, KOHCY/ITAHT N Y4Y€H, AOKTOP
rno KoMnioTbpHU CUCTEMU, KOMITIIEKCU N MpeXN. [1aB/iMH uMa CBETOBEH MPUHOC
B pa3BUTHNETO Ha CbBPEMEHHNTE KOMMIOTbPHUN TEXHOJIOMMMN 11 TEXHOJIOTMYHMU
craHpgapTn. Tok y4yacTBa akTMBHO B MEXAYHapoAHW CTaHAapTU3aLnOHHMN
opraHuzaymu kato OSGi Alliance (www.osgi.org) n Java Community Process
(www.jcp.org), KakTo v UHUUMaTuBm 3a cogpTyep C OTBOpeH Koa kato Eclipse
Foundation (www.eclipse.org). [llaBanH ynpassisBa CO@DTYEPHU MPOEKTU U
KoHcynTupa ¢upmn kato Miele, Philips, Siemens, BMW, Bosch, Cisco Systems,
France Telecom, Renault, Telefonica, Telekom Austria, Toshiba, HP, Motorola,
Ford, SAP v gp. B obnactra Ha BrpageHu ripuaoxennsi, OSGi 6asnpaHn cuctemm
3a aBTomMobuIn, MOGUIHM YCTPONCTBA M JOMALLHN MPEXM, Cpean 3a pa3paboTka
m Java Enterprise cbpBbpy 3a NpuaoXeHns. Toi uma AOKTOpCcKa crteneH (PhD)
0 KOMMOTbPHU HAayKu, aBTop € Ha MHOIo Hay4Hu n TEXHUYECKU nybamkaumm v
€ YYaCTHUK B MPECTMXXHU MEXAYHapoaHN KOHGpepeHUnH.



http://www.prosyst.com/
http://www.bosch.com/
http://www.osgi.org/
http://www.jcp.org/
http://www.eclipse.org/
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OT13uB oT Hukonam MaHues, Oracle

3a ga ctaHeTe oo6bp paspaboTumk Ha codpryep, TpsbBa Aa nMaTe roTOBHOCT
0a WHBeCTMpaTe B HaTPyNBaHETO Ha MO3HaHMS B HAKOAKO 061acTM M KOH-
KPETHUS e3MK 3a nporpammpaHe e camMo egHa oT Tax. [obpusat paspaboTumk
TpsibBa Aa NoO3HaBa HE CaMO CUMHTAKCMCa W MPUIOXKHO-NPOrpaMHmNa nHTepdeinc
Ha e3MKka, KOWTO cu e u3bpan. Toh TpsbBa Aa npuTexasBa CblIO Taka
3a4bs160YEeHN MO3HaHMS N0 06EKTHO-OPUEHTUPAHO NporpaMmpaHe, CTpykK-
TYypW OT AaHHU 1 NMCaHe Ha Ka4decTBeH koA. Ton Tpsbea Aa noakpenu Tesu
C/ NO3HAHUSA U CbC CEPUO3EH NPAKTUYECKU ONMUT.

KoraTo 3anoyBax CBOsiTa Kapuvepa Ha pa3paboTumk Ha codTyep npeau nosede
oT 15 roanHn, HaMMpaHETO Ha UANOCTEH U3TOYHMUK, OT KOMTO Aa Hay4a Te3u
Hewa 6elle HEBb3MOXKHO. [la, ToraBa MMalle KHUMM 3@ OTAE/THUTE NporpaMHu
e3nuM, HO Te OonucBaxa eAMHCTBEHO TEXHUSA CUHTaAKCUC. 3a onuvcaHue Ha
NPUIOXHO-NPOrpaMHnUsa MHTepdenc Tpsabeawe aa ce nonsea camata AOKYMEH-
Taunsd KbM eunbnuotekute. Nmawe oTAe/THN KHUT'M NocBeTeHN e€AMHCTBEHO Ha
06EeKTHO-OpPMEHTMPAHOTO NporpaMmnpaHe. PasnnyHm anroputMm n CTpyKTypu oT
AOaHHW NbK CE npenoaaBaxa B YHUBEPCUTETA. 3a kKauecTBeH nporpaMeH Koa He
ce roeopelle Bbobuie.

HayuyaBaHeTO Ha BCUYKKM Te3u Hewa "Ha napye" u ycunusita no cbbupaHeTo um
B eAMHEH KOHTEKCT cu ocTaBalle paboTa Ha usbpanus "nbTa Ha nporpamucra’.
MNMoHsikora eauMH TakbB caMoobpas3oBall, ce NPOrpaMmCT He ycnsBa Aa 3amnb/iHU
OrpOMHM MPOMYCKW B MO3HaHWSATA CU, MPOCTO 3aLLOTO HAMa maes 3a TAXHOTO
cbllecTByBaHe. Heka BM gam eauH npuMmep, 3a Aa WiIKCTpMpaM npobnema.

Mpe3 2000 r. noex Aa ynpasfasBaM eanH roasamMm Java npoekTt. EKmnbT, KONTo
ro paspaborsawle 6ewwe oT 25 Aywn U 4O MOMEHTA MO NpoeKTa nMalle HanmcaHm
npnbnusntenHo 4 000 Java knaca. Kato pbKoBOAUTEN Ha ekuna, YyacT OT MoATa
paboTta BK/tOYBalle peAOBHOTO MperfnexaaHe Ha Koga HanmucaH oT Apyrute
nporpammctn. EAnMH geH BMASX KakK eguMH OT MouTe Konerm bGele pewunn
CTaHgapTHaTa 3ajada No copTupaHe Ha MacuB. Tol bewe Hanucan otaeneH
MeTo4 OT OKojlo 25 pepa, KOMTO peanusupalle TPpUBMANMHUSA anropuTbM 3a
copTMpaHe No MeToAa Ha MexypdeTo. KoraTo OoTMAOX MpuU HEro M ro sanurax
3al0 e HanpaBwua TOBa BMeCTO ga pewu npobnemMa Ha eavH €AWMHCTBEH pep
M3non3samnku Arrays.sort(), TO ce BNyCHa B 06s5CHEHNS KaK BrpageHus metog
e no-Tpomas M e no-gobpe Tesn Hewa ga Ccu v nuwew cam. Hakapax ro ga
OTBOPW AOKYMeHTaumaTa U My nokasax, 4ye "TpomaBuaT" metod paboTu cbC
cnoxHoct O(n*log(n)), a HEroBoTO Mexypuye e eTajaoH 3a fiowa Npom3Boan-
TENIHOCT CbC CBOSITa CNOXHOCT O(n*n). B cnegBawmTe HAKONKO MUHYTU OT
Halns pa3roBop HanpaBMX U UCTUHCKOTO OTKPUTUE — MOSIT Kolera HaMalle naes
KaKBO € CJIOXHOCT Ha afropMrbMa, a cammTe My MO3HaHWSA MO CTaHAAPTHU
anroputMmm 6sixa TparmdHn. B nocneacreme OTKpUX, Ye TON € 3aBbpLlUn/ CbBCEM
ApYr TUN WHXEeHepHa CneuwvasHocT, a He uHdopMmaTmka. B ToBa, pasbupa ce,
HsAMa abCoNTHO HULWO foWwo. B no3HaHmMATa cm No Java Tol He OTCTbMBaLle Ha
OoCTaHanuTe Kosiern, KOMTo MMaxa no-Abnbr NPakTUYECKN onuT OT Hero. Ho B
TO3M AEH HWe OTKpUXME Nnpa3HMHa B HeroesaTa KBanndukaumsa Ha paspaboTumk,
3a KOSITO TOW He bewe 1 nogo3snparn.
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He nckam ga ocraBaTte C MOrpewHn BnevyaTieHns oT Ta3m nctopusi. Bonpekun ye
€AWNH CTYAeHT wm3abp)Xan YCNewWwHO OCHOBHWUTE CU M3MUTU MO CneumasnHocT
"MHpopmaTmka" B A06bp YHUBEPCUTET CbC CUFYPHOCT Lie 3Hae 6a3oBuTe
anropuTMM 3a COpTUPAHE U e MOoXe Ja U3YMCIKM TSXHaTa C/I0XHOCT, TOM CbLUO
e MMa CBOMTE NMPonycKku. ThXKHATa UCTMHa e, Ye B Bbarapns yHMBEpCUTETCKOTO
obpa3oBaHMe NO Ta3u CneuuasHoCT BCe ouwe € C TBbpae TeopeTUudHa
Haco4yeHOoCT. To TBbpAe Masko ce e NpoMeHuNo 3a nocnegHute 15 rognHu. a,
nporpammTe Beye ce nuwart Ha Java n C#, HO ToBa Ca CbliMTE NpOrpamMmm, KOMTo
ce nuiwiexa ToraBa Ha Pascal u Ada.

Mpeaoy OKOMO rogMHa Mpuex 3a KOHCy/ATauus CTyAEeHT MbpPBOKYPCHUK, KOWTO
cneasaule B crneuymanHocTt "MHdopmaTmka" Ha eanH OT Hal-roieMnTE AbpXXaBHU
yHuBepcuteTn B bbnrapmsa. Korato cegHaxMe ga npernegame 3aeiHo 3anmckuTe
My OT nekumuTte rno "YBoa B NnporpaMmpaHeTo” 69X U3yMeH OT MpUMEpPHUS Koa
AaBaH oT nNpenoaasaTtens. MiMeHaTa Ha meToauTe H6axa cMecnua OT aHMIMACKU U
TpaHcnuTepupaH 6bnarapcku. Mmawe Meton calculate m meTon rezultat.
NMpoMeHNnBMUTE HOCEXa onmcaTenHMTe UMeHa al, a2, 1 suma. [la, B TO3K NoaxoA
HsIM@ HMLWO Tparv4HoO, AOKaTO Ce M3MofA3Ba 3a NpuMMepu OT AeceT peaa, Ho
KOraTo TO3W CTYAEHT 3aeMe cnej rogMHuW CBOETO 3aCNyXEeHO MSACTO B HAKOM
ronsaM npoekT, Ton we 6bae TeXKo NopuuaH OT PbKOBOAWUTENSA Ha MpoekTa,
KOWTO We My obsicHSBa 3a KOJ KOHBEHUMWU, MMeHyBaHe Ha NMPOMEH/IBM,
MEeToAM W KfacoBe, JiIorMYecka CBbpP3aHOCT Ha OTroBOpPHOCTUTE U Aua-
Na3oH Ha aKTUBHOCT. Toraea Te 3aefHo LWe OTKPUAT HeroeaTa MNpas3HMHa B
NMO3HaHUATa MO KayecTBeH KoA MO CbLMSA HAYMH, NO KOMTO HUE C MOs Kosera
OTKpuxMme npobsemMHUTE My No3HaHWsa B obnactra Ha anropuTmuTe.

Ckbnu yuTatento, CMeno Mora Aa 3asiBs, Y€ B pbLETe CU AbPXMUL efHa
HaUCTMHA YHMKaNIHA KHuMra. HenHoto cbabpkaHue e noabpaHo WU3KAKYK-
TesIHO BHMMaTenHo. To e nogpeaeHo M NoAHECEHO C BHUMAHWE KbM AeTannuTe,
Ha KOMTO ca crnocobHM camMo Xopa C OrpoOMeH MpaKTU4YeCKM OMUT U CONUOHMU
Hay4YHM MO3HaHWUS KaToO BOAELMTE aBTOPW Ha Ta3nm kHura CeBeTsiMH HakoB un
BecenuvH KoneB. logvHM Hapen Te CbWO ca ce yudumnm "B ABUXeHue",
OOMb/IBaMKkM M pasWnpsBarikm CBOUTe Mo3HaHuA. Pabotunm ca rogmHn no
OrpOMHM COTYEPHU NPOEKTU, YYacTBanM ca B Hay4YHU KOHPepeHunu, npeno-
AaBaJiIn ca Ha CTOTULUM CTYAEHTU. Te 3HasAT KakBO e HYXHO [a 3Hae BCekMu
€NH, KONTO Ce CTpeMM KbM Kapuepa B obnactta Ha pa3paboTtkaTa Ha codTyep
M ca ro NnogHecnn Taka, KakTo HUKOSI KHUra no yBoj B NpOrpaMMUpaHeTo He ro e
npaswnia 40 MOMeHTa. TBOETO NbTyBaHe Npe3 CTpaHuuuTe We Te npeseje npes3
CMHTakcmca Ha esuka C#. lle Buauw uM3NONA3BAHETO Ha ronsMa 4acTt oT
NPUIOXHO-NporpamMHmMsa My wuHTepdeic (API). LUle Hayunmw ocHoBUTe Ha
06eKTHO-OpMEHTUPAHOTO NMporpammpaHe 1 we 6opasuw cBo60AHO C TEPMUHMU
KaTo 06eKTN, Cb6MTUA N N3KNIOUYEeHUSA. Llle BUANLW Han-4ecTo M3NoN3BaHuTe
CTPYKTYPM OT AaHHM KAaTO MacuMBMU, AbpBeTa, xew-tabnanum 1 rpadm. Lle
Cce 3ano3Haew C Hah-4ecTo W3NONA3BaHWUTE anropuTtMmM 3a pabota C Te3n
CTPYKTYpPM W LWe Yy3Haew 3a TexHuTe njawcose U MuHycu. Lle pasbepe
KOHUEeNnuMnTe No KOHCTpyMpaHe Ha KavyecTBEH NporpamMeH Koa v Lie 3Haew
KakBO Ja M3MCKBaW OT MNpPOrpammcTuTe CW, KOraTo HSAKOW AeH CTaHew
pbKoBOAMUTEN Ha ekun. B AonbiHeHWe KHuraTa Lwe Te npeau3BuKa C MHOro
NpaKTUYECKM 3agaum, KOMTO e T NOMOrHaT Aa ycsouw no-gobpe v no nuts
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Ha MpakTukaTa MaTepuana, KOWTO ce pasrfnexaa B Hes. A akKo HSKOS OT
3a4aunTe Te 3aTpyAHW, BMHAru Wwe MoXew Ja MNorjieaHew pelleHUeTo, KOeTo
aBTOpUTE NMpPEeOCTaBAT 3@ BCAKa OT TAX.

MporpammcTmTe NpaBsAT rpewwKkn — OT TOBa HUKOW He e 3acTpaxoBaH. MNo-gobpute
rpewaT OT HejorfnexaaHe wan npeymopa, a no-s0WnTe — OT He3HaHue. [anu
e cTaHew po6bp nnu now paspaboTumk Ha copTyep 3aBMCU U3LUAN0 OT Teb
M Hal-Be4ye OT TOBa, AOKO/IKO CM FOTOB MOCTOSIHHO A MHBECTMpall B CBOMUTE
No3HaHus - 6M0 Upe3 KypcoBe, Ype3 YeTeHe UM 4pe3 npakTuyecka paboTa.
Cbc curypHocT obaye Mora ga T Kaxka e4HO — KOJIKOTO M BpeMe Aa MHBeCcTMpall
B Ta3n KHWUra, HaAMa Aa crpewuil. AKO nNpean HAKOMNKO FOAVMHW HAKON, XenaeLl
Aa cTaHe pa3paboTtunk Ha codTyep, Me nonuTtawe "OT KbAe Aa 3amno4yHa?",
HAMalle KaK Aa My AaM efHO3HadeH oTroeBop. [JHec mora 6e3 npuTtecHeHus aa
3aaB4 — "3ano4yHu oT Ta3u KHura! (BbB BapuaHTa 1 3a C# wnam Java)".

OT BCe cbpue T Xefaa ycnex B OBnaasiBaHeTo Ha TamHute Ha C#, .NET
Framework n paspaboTkaTta Ha codTyep!

Hunkonan MaH4YyeB e KOHCYATaHT u coTyepeH pa3paboTumnK C AbJAroroanileH
onnt B Java Enterprise n Service Oriented Architecture (SOA). PaboTtusi e 3a
BEA Systems u Oracle Corporation. Toii e ceptudunumnpaH pazpabotymk ro
nporpamute Ha Sun, BEA u Oracle. lperogaBa copTyepHU TEXHOI0MMU 1 BOAU
Kypcose ro MpexxoBo riporpamupaHe, J2EE, Komnpecusi Ha gaHH1 n KayecTBeH
nporpameH koa B 1Y "Mancnit XuneHgapckn"” n CY "CB. KnnmeHT Oxpuackmu”.
Boaunn e peanua Kypcose 3a pa3spaborunuym rno Oracle TexHo/10rum B LUEHTPasIHa
u un3toyHa EBpona (YHrapusi, bpumsi, CnoBakusi, CrnoBeHusi, XbpBaTtcka u
Apyry) mn e ydactBas B MeXAyHapoAHW [pOeKTU 1o BHeapsisaHe Ha J2EE
b6asupaHn cucTteMu 3a yrpas/ieHne Ha curypHoctra. Herosu pa3paboTtku B
obsiacTtra Ha aJiropuTMNUTE 3@ KOMIPECUS Ha AaHHW Cca NPpUeTU U NPeACTaBsHN B
CAL] ot IEEE. Hukonan e noyereH 4jeH Ha bwbarapcka acouymauvss Ha
paspaborunymnte Ha codptyep (BAPC). ABTop e Ha kKHurata "CurypHoct B Oracle
Database : Bepcusi 10g n 11g". [NloBeye 3a HEroO MOXKETE Aa HAMEPUTE Ha JIMYHUS
My yeb canTt: http://www.manchev.org. 3a 4a ce CBbPXXETE C HErO N3roa3BanTe
e-mail: nick@manchev.org.

O13uB ot NaHanoTt flo6pukoB, SAP AG

HacToswaTa kHUra e eaHo M3KNo4YNTENHO A06PO BbBEAEHME B NpOrpaMmpaHeTo
3a HauMHaewm u Bojel, nNpuMmep B TeyeHneTo (NpomoumpaHo oT Wikipedia u
Apyrn) Aa ce cb3jaBa M pa3npoCcTpaHsiBa AOCTbIHO 3a BCEKMU 3HAHME He caMo
*6e3nnaTtHo*, HO U C U3KJIIOUYUTEJSTHO BUCOKO KauecCTBO.

Manaiior Jo6pukoB e nporpameH aAnpexktTop B SAP AG v CbaBToOp Ha KHUrata
"MporpammpaHe=++Anroputmn;". [loBeye 3a Hero Moxere ga HaMepuTe Ha

JIM4Hns My yeb cant: http://indyana.hit.bg.

OT3muB ot Jlio6omup UsaHos, Mobiltel

Ako npeaun 5 nnn 10 rogmMHn HAKOW MU 6elle Kasas, Ye CbllecTByBa KHUra, oT
KOATO [JAa HayyYuM OCHOBWUTE Ha YMNpaBiEHMETO Ha Xopa W MNPOEKTUn -


http://www.manchev.org/
mailto:nick@manchev.org
http://indyana.hit.bg/
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brooxeTnpaHe, @GUHAHCK, MCUXONOrMsl, MNNaHWpaHe M T.H., HAMalle Aa My
noesipeaM. He 6ux noBsipBan u agHec. 3a BCsiKa OT T€3U TEMU UMA AECETKU KHUTN,
KouTo TpsibBa Aa 6bAaT NPOYETEHMN.

AKO npean roaAnHa HAKOM MU belle Kasan, Ye CbLecTByBa KHUra, OT KOSATO
MOXEM Aa HayYuMM OCHOBUTE Ha NMporpaMMpaHeTo, Heob6XOoAMMU Ha BCEKMU
copTyepeH pa3paboTumk, HaAMalle Aa My NOBSApBaM.

CrNoMHSAIM CM BPEMETO KaTo HayMHaeLll NporpamMmucT U CTYAEHT — YeTSX HSKOKO
KHWMM 3@ e31UM 3a NporpaMmMpaHe, Apyru 3a airopuTMm U CTPYKTYPU OT AaHHMU,
a TPeTM 3a nucaHe Ha KayecTBeH KoA. MHOro Manko OT TSX MM MOMOrHaxa Aa
MMUCNIA aJITOPUTMUYHO 1 [a CU U3rpaas NoAX04 3a pellaBaHe Ha exxeaHeBHUTe
npobnemmn, c Kouto ce cbnbCKkBax B MNpakTukata. HWTO egHa He MU page
US/IOCTEH norsieq Hap BCUYKO, KOETO MCKax W TpsibBawe Aa 3HaM KaTto
nporpamMmncT U codTyepeH MHXeHep. EAMHCTBEHOTO, KoeTo nomarawe, 6ewe
MHATBLT U NPEOTKPMBAHETO Ha KOJIeNoTo.

[Hec yeTa Ta3nm KHWUra u ce pajBaM, 4Ye Hal-ceTHe, Makap M Masiko KbCHO 3a
MeH, HAKOMW ce e XBaHaJ1 U € Hanucan KHurarta, KosTo e NOMOrHe Ha BCEKM
HaudMHaeL, NporpaMmucT ga crnobu ronemMus nb3en Ha NporpaMmpaHeTo -
MOAEepeH e31K 3a nporpamMmmpaHe, CTpyKTypu OT AaHHU, KaueCTBEH KoJA, anropuT-
MWUYHO MUCJIEHE U pellaBaHe Ha npobsiemMn. ToBa € KHUraTa, OT KOATO TpA6Ba
Aa 3arno4yHeTe C NporpamMMpaHeTo, ako UcKaTe Aa OBJlajeeTe U3KYCTBOTO Ha
KauyecTBeHOTO nporpammpaHe. Janun we mnsbepete C# mnum Java BapuaHTa Ha
Ta3n KHUra HaAMa ocobeHo 3HadeHue. BaXHOTO e ga ce HayuuTe Aa MUcauTe
KaTo NporpaM1cTyn 1 ga pewasaTte npobnemmte, KOMTO Bb3HUKBAT Npu Nuca-
HeTO Ha codTyep, @ €3UKbT € CaMO eANH UHCTPYMEHT, KOMTO MOXeTe Aa CMeHuTe
C ApYyr Mo BCSIKO BpeMe.

Ta3n KHMra He e caMoO 3a HauMHaewmTe. [lopy NPorpaMnUcT C HAKOIKOroan-
LWEeH ONUT MMa KaKBO Aa Hay4aT oT Hesl. lpenopbyBaM 1 Ha BCEKU pa3paboTumk
Ha codTyep, KoiTo 61 nckan ga pasbepe KakBoO He e 3Haen gocera.

MpnaTtHo yeTeHe!

Jlro6omup NBaHOB e pbkoBoanTesn Ha otaen "Data and Mobile Applications” B
Mob6unren EAA, kbgeto ce 3aHmMmaBa C pa3pabotka v BHegpsiBaHe Ha UT
pelueHuns 3a telecom uHaycTpusiTa.

OT13uB OoT Xpucrto [lewes

YuyaBawo e, Ye rosasiM npoueHT OT NporpammcTuTe He obpbluaT BHUMaHME Ha
MaskKMUTe Hela KaTo MMeHaTa Ha NpPpOMeHNnuBuTe 1 gobpaTa CTPYKTypa Ha
kopaa. Te3n Hewa ce HaTpynBaT M HakKpas opMunpaT pasnnkata Mexay aobpe
HanucaHusa codTyep U KynuynHaTa cnaretu. Tasm KHUra yum Ha AUMCUMIJIMHA U
"XurmeHa" B nNMcaHeTo Ha Koj Olle C OCHOBUTE Ha MporpaMMpaHeTo, a TOoBa
HeCbMHeHO we Bu nsrpaan kato npogecnoHanncCT.

Xpucro fewes, software craftsman
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MpuHoc Ha Telerik: A Progress Company

3HauYMM NPUMHOC KbM peanusanpaHeTo Ha kHurata "BbBeaeHume B nporpamu-
paHeTo cbCc C#" mma Bogewata codpTyepHa komnaHusa Telerik: A Progress
Company. PbkoBoacTBOoTO Ha Telerik nogkpensa KHurara oule Korato TS
CbLLECTBYBa CaMO KaTO Maes v npaBu M3[aBaHETO M Bb3MOXHO bnarogapeHue
Ha PMHaHcoBaTa M MOpanHaTa NoMOL, KOMTO oKa3Ba. [oasiMa 4acT OoT aBTopuTe
Ha "BbBeaeHue B nporpammpaHeTo cbC C#" ca cnyxutenu Ha Telerik, kouTo
AOoNpuHacaT 6e3Bb3Me34HO C Tpyaa cu, Aopu B paboTHO BpeMe. B NOCTOSIHHOTO
aKTyann3mpaHe Ha CbAbpPXaHMETO Ha KHUIaTa U B HEMHMS NpeBoA Ha aHIIMNCKN
e31K ca y4yacTBanu u Kypcuctn ot "AkagemusaTta Ha Tenepuk", obpasoBaTenHa
MHMUMaTMBaA Ha Telerik 3a copTyepHW UWHXEHEPU, KOUTO B paMKUTE Ha
0by4yeHMeTo CM nomaraT 3a NnonynsipuanpaHe Ha NpoeKkTa.

JinueHs

KHurata n y4yebHUTe MaTepuann KbM Hesi ce pasnpocTpaHaBaT CBO60OAHO MO
CNnegHUNs NULIEHS:

o6wm npecdbmHNuNMU

1. HacToawmaT nuueHs geduHupa ycnoBmaTa 3a usnonsBaHe 1 pasnpocT-
paHeHne Ha y4yebHun maTepuanun n KHura "BbBeaeHne B NporpamupaHeTo
cbCc C#", paspaboTeHn OT ekun noj pbKOBOACTBOTO Ha CBeT/iMH Hakos
(www.nakov.com) n BecenunH Kones (http://veskokolev.com).

2. YyebHUTE MaTepmanm ce CbCToAT OT:
- KHura (y4yebHuk) no "BbBeaeHune B NporpammpaHeTo cbc C#";
- TMpUMEepeH COpC-KOA;
- [EeMOHCTpauMOHHM nporpamu;
- 3a4au4u 3a ynpaxHeHus.

3. YuyebHute MatTepunann Ca AOCTbMHU 3a cBo60AHO M3TEernsHe npn ycno-
BNUATaA Ha HacToAWwMAa NNLUEH3 OT OCbI/ILI,VIaJ'IHVIFl CalnT Ha npoeKkTa:

http://www.introprogramming.info

4. ABTOpM Ha y4dyebHMTe MaTepuanun ca nuuarta, B3enu ydacTue B TSXHOTO
n3paboTrsBaHe.

5. nOTpEﬁMTEﬂ Ha yLIE6HMTe MaTepuanmn € BCEKHU, KOMTO MO HAKAKbB HaYMH
n3non3Ba Te3n Matepunannm nam 4actm ot T4X.

MpaBa n orpaHuYeHunn Ha noTpeburenure

1. MoTpebutennte nMar Npaso:

- [a pa3npocTpaHABaT 6e3Mnj1aTHO HEMPOMEHEHU KOMUSA Ha y4ebHuTe
MaTepuanu B eN1eKTPOHEH UM XapTUEH BUA;


http://www.telerik.com/
http://www.telerik.com/
http://academy.telerik.com/
http://www.nakov.com/
http://veskokolev.com/
http://www.introprogramming.info/
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- [da m3nonsBart yyebHuTe MaTepmanm uam 4actu oT TSAX, BKIAKYUTETHO
npuMepmuTe U AEMOHCTPAUMUTE, BK/IIOYEHN KbM ydyebHuTe MaTepuanm
WM TeXHU MoandUKauuW, 3@ BCAKAKBU HYXAU, BKIIOUUTESIHO U B
KOMepcuanHun rpoekTu, Npu ycnoBMe 4Ye nocouvyBaT OPUrnHaHUA
M3TOYHMK, OPUTrMHASIHUSA aBTOP Ha CbOTBETHUS TEKCT UM NporpamMmeH
KoZ, HacTosWwmsa NULUEH3 U caiTa www.introprogramming.info;

- [ba pa3npocTpaHaBaT 6e3mnsaTHO M3BaAKM OT yyebHuTe MaTepuanu
WIn TexHn moamduumpaHn Konusa (BKKOYUTENHO Aa MM NpeBexaaT Ha
YyXXam es3vum MM da rm agantmpaTt KbM APYrvM MporpaMHu e3uvum u
nnatdopmMun), HO camMo Mpu U3PUYHOTO CMOMEHaBaHe Ha OpuruHan-
HUA NMbPBOU3TOUYHUK W aBTOPUTE Ha CbOTBETHWUSA TEKCT, MporpamMmeH
Ko4 WMAM ApYyr mMaTepuarn, HacTosWwmsa AMUeH3 U opuunanHUEa CanT Ha
npoekTta — www.introprogramming.info.

2. NoTpebutenute HAMAT Mpaso:

- [Aa pasnpocTpaHsiBaT Cpelly 3ansauaHe y4yebHUTe MaTepuany Um
4acTu OT TAX, KaTO U3KJTIOUEHNE NpaByM CaMo NPOrpaMHUAT Koa;

- [a npeMaxBaT HAaCTOALWMUA IMLEH3 OT y4ebHUTe MaTepuann, Korato
M MoaMdUUMPAT 3a CBOWN HYXAMN.

MpaBa n orpaHM4YeHUs Ha aBToOpuUTe

1. Bceku aBTOp NpuUTEXaBa HEU3KJIIOUUTENIHM NpaBa BbpXy MNPOAYKTUTE
Ha CBOSI TPy, C KOUTO B3MMa y4dacTve B M3paboTkaTa Ha y4yebHUTe MaTte-
puanu.

2. ABTOpMTE MMaT NpaBo Aa M3MON3BaT YacTuTe, U3paboTeHMn oT TAX, 3a
BCAKAKBM L&, BKIOYUTENHO Aa MM U3MEHST U pasnpocTpaHsaBaT cpelly
3annawaHe.

3. MNMpaBaTta Bbpxy yyebHuTe MaTepmanu, n3paboTeHn B CbaBTOPCTBO, Ca
npuTeXaHne Ha BCUYKWN CbaBTOPU 3aeHo.

4. ABTOpuTe HAMAT NpaBoO fAa pa3npoCTpaHsABaT cpelly 3anjaujaHe
y4yebHM MaTepuann uam 4vactm oT TaX, m3paboteHnm B cbaBTOpCTBO, 6€3
M3PUYHOTO Cbl/lacue Ha BCUYKUN CbaBTOPMWU.

CavTbT Ha KHMraTa

OduunanHumat yeb canTt Ha KHurata "BbBeaeHue B nporpaMmpaHeTo cbc C#" e
[OCTbMeH OoT agpec: http://www.introprogramming.info. OT Hero mMoxeTe Aa
n3ternuTe usnata KHUra B efleKTpOHEH BWUA, COPC KoAa Ha npuMepute 1 Apyru
nonesHun pecypcu.

dopyM 3a BbMNPOCU NO KHUraTa

@®opyMbT 3a BBNPOCU NO KHUrarta € A0CTbneH oT http://softuni.bg/forum. B
Hero e HaMepuTe peLlleHne Ha NOYTU BCUYKM 3a4a4mM OT KHMraTta. To3m hopymM
€ Cb34ajeH 3a AMCKYCUS Mexay ydacTHuuuTe B KypcoBeTe oT COPTYHM, KOUTO



http://www.introprogramming.info/
http://www.introprogramming.info/
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B MbpBUTE HSAKOJIKO MeceLa Ha CBOETO 06yyeHne NpeMmnHaBaT Npe3 NoyYTu uenus
yuyebeH MaTepuasn OT HacTosiLaTa KHMrra 1 pellaBaT 3alaymTe OT ynpaXKHeHuaTa.

BB dopymMa We HaMepuTe KaKTO KOMEHTapyM U pelleHMs, MU3npaTeHn oT
CTYAEHTU W UYMTATENIM Ha KHUraTa, Taka U OT aBTOPUTETHM MNpenoaBaTenn oT
CodTtYHU. TpocTo Ce pa3poBeTe AOCTaTb4YHO 3aAbN6OYEHO B apxXmBUTE Ha
dopyMa U e HaMepuTe MO HAKOJIKO pelleHUA Ha BCUYKMW 3a/admM OT KHUraTa
(kouTOo ca aganTtupaHu B KypcoBeTe Ha CodTyepHua yHuBepcuTeT). Bcsika
rogMHa HSKOMKO XWAsSAW y4dacTHUMUM B KypcoBeTe Ha CodTYHM pewasaTt
3a4a4ynTe OT Ta3n KHWUra u CroAaensT peweHnsaTa U TpYAHOCTUTE, C KOUTO ca ce
cbnbckanm BbB hopyMa, Taka ve NMpoCTo TbpCeTE YCbPAHO B apXMBUTE, aKo He
MOXeTe Aa Ce CrnpaBuTe C HAKOS 3agava. AKO HE HaMepuTe HULLO, NUTaUTe n
e BM oTroBopAT. Konernte ca MHOrro Apy>XentobHn 1 noMarat noCTOSHHO.

Buaeomartepuanm 3a camoobyueHue no KHuraTa

KHurute ca npekpaceH y4dyebeH pecypc. Ouwe no-npekpaceH ydyebeH pecypc 3a
obaye Bupaeo-ypouute. Te npeacraBaT ydyebHuss MaTepuan HarnegHo,
NnokasBaT BW Kak Ce MpaBsT HelwaTa Ha XWUBO, AEMOHCTPMUPAT BM KOE TOYHO Kak
ce cnyyBa. 3aTtoBa BM npenopb4BaMe aa AobaBuTe KbM 06y4YeHMETO Cu No Tasmn
KHUra v rnegaHeTo Ha Bmaeo ypouu ot CocryepHms yHMBepCcUTeT U1 MNo-
KOHKPETHO C/leAHUTE KYpCOBE:

e OCHOBM Ha NporpaMMpaHeTo:
https:softuni.bg/courses/programming-basics/

e OG6GEeKTHO-OpMEeHTHMpPaHO NporpamMmpaHe:
https://softuni.bg/courses/oop/

e KauecTBeH nporpamMeH Kkop:
https://softuni.bg/courses/high-quality-code/

deH kny6 Ha KHUrara

®eH kNybbT Ha KHUraTa e HeilHaTa cTpaHuua BbB Facebook, goctbnHa ot
https://www.facebook.com/IntroCSharpBook. TaM ce e dopMmpana OHNauH
06LWHOCT OT 6bAeln 1 HacTosWM NporpaMnUcT, KOUTO XapecsaT "BbBeaeHune B
nporpammpaHeTo cbC C#" 1 € KOUTO MOXeTe Aa obcbxaaTte yuebHus MaTepuan.

CeeTnnH Hakos,

MeHunaxbp "obydyeHne n BabxHoseHue"
CodTyepeH yHusepcuteT (CodTYHM),
11.04.2015 .


http://softuni.bg/
http://softuni.bg/
https://softuni.bg/courses/programming-basics/
https://softuni.bg/courses/oop/
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https://www.facebook.com/IntroCSharpBook

naBa 1. BbBeaeHve B
nporpaMmmpaHeTo

B Tazun TteMma...

B HacToswaTa TemMa Wwe pasriegame OCHOBHUTE TEPMUHW OT NMPOrpaMmpaHeTo U
e HanuweM nbpBaTa cu nporpaMma Ha C#. Llle ce 3ano3HaeM C ToBa KakBoO
€ nporpaMmupaHe n KakBa € Bpb3kKaTa My C KOMMIOTPUTE U NMPOrpaMHUTE e3unuM.

HakpaTko Wwe pasrieaamMe OCHOBHUTE €Tanu Npu NUCaHeTo Ha codTyep.

Le sbBeaem esmka C# u we ce 3ano3HaeM ¢ .NET nnatdopmaTta u TEXHONO-
rmmte Ha Microsoft 3a paspaboTka Ha codTyep. LLle pa3rnegame KakByM NOMOLLHMU
CpeacTBa ca HM HeobxoamMmu, 3a Aa MOXEM Aa nporpamupame Ha C#. lle
usnonseame e3uka C#, 3a p[a HanuweMm nbpBaTta CU MporpaMa, Wwe 4
KOMMuUAMpaMe M M3MNbJHMM KakKTO OT KOMaHAHMWS pea, Taka M OT cpejaTa 3a
pa3paboTtka Microsoft Visual Studio. Llle ce 3ano3Haem owe n ¢ MSDN Library
- gokyMeHTaumaTa Ha .NET Framework, KossTo HM noMara npu no-HaTaTbLUHO
n3cneaBaHe Ha Bb3MOXHOCTUTE Ha e3nka u nnatdopmara.
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KakBo o3Ha4yaBa "ga nporpamupame"?

B AHeWwHO BpeMe KOMMIOTPUTE HaBNM3aT BCE MO-LIMPOKO B €XEeAHEBMETO HU U
BCE MoBeye MMaMe Hyxaa OT TX, 3a Aa Ce CnpaBsiMe CbC CMIOXHUTE 3a4a4M Ha
paboTHOTO MACTO, Aa Ce OpueHTMpaMme, AOKATO MbTyBaMme, aAa ce 3abaBnsasame
nnu ga obwysame. Henszbpommo e npunoxeHmeto nm B 6nusHeca, B passrieka-
TenHaTta MHAYCTpuS, B ganekocbobleHmsaTa n B obnactra Ha dMHaHcmTe. Hama
0a TpeyBeNnMuyMM, akKo KaXeM, 4Ye KOMMITPpUTE Uu3rpakpat HepBHaTa
CUCTeMa Ha CbBpPEeMEeHHOTO 0o6WwecTBO M e TPyaHO Aa CU NpeacTaBuM
CbLLECTBYBAHETO My 6e3 Tax.

Bbnpeku MacosBoTo MM U3MNON3BaHe, Masiko Xopa MMaT NpeacTaBa Kak BCbLHOCT
paboTaT KoMMTpuUTe. Ha npakTnuka He KOMMIOTPUTE, @ NporpaMmnTe, KOUTO ce
M3NBbAHABAT BbpXY TaX (codTyepbT), MMAT 3HadeHue. To3m codTyep npuaasa
CTOMHOCTTa 3a noTtpebutenute n 4Ypes Hero ce peanusmpaT pas/IMYHUTE TUMNOBE
yCnyrv, NpoMeHsLN XXUBOTA HU.

Kak komnroTpute obpaborsat nHdpopmauma?

3a pa pasbepem KakBO 3HauM Aa nporpaMmpaMe, Heka rpybo ga cpaBHMM
KOMMIOTbpa M onepaunmoHHaTa cuctema, paboTewa Ha Hero, C €4HO rossiMo
npeanpusaTue 3aefHo C HeroBuTe LiexoBe, CKIaf0Be U TPAHCMOPTHM MEXaHU3MMU.
ToBa cpaBHeHMe e rpy60, HO AaBa Bb3MOXHOCT Aa CM NpeAcCTaBMM CTerneHTa Ha
CNOXHOCT Ha eAWH CbBpeMeHeH KoMMoTbp. B komnioTbpa paboTaTt MHOro
npouecm, KOUTO CbOTBETCTBAT Ha LUexoBeTe U NOTOYHUTE JIMHUKN B
npeanpusaTneTo. TBbPAUAT AUCK 3aedHO € dhalinoBeTe Ha Hero n onepaTMBHaTa
(RAM) namMeT CbOTBETCTBaAT Ha CK/Ja4oBeTe, a pas/iIM4YHUTE NpPOTOKONM Cca
TPaHCNOPTHUTE CUCTEMU, BHACALWM N U3HACALWM MHDOpMaLms.

PasnnuyHuTE BMAOBE MPOAYKUMS B €4HO MpeanpuAaTMe Ce MNpousBexaaT B
pasnnyHuTe uexoBe. LlexoBeTe M3Mnon3BaT CYpOBMHM, KOUTO B3MMAT OT CKia-
[IOBETE, W CKMaguMpaT rotoeata npoaykuus obpatHo B TaAx. CypoBUHUTE ce
TpaHCnopTUpaT B CKAaAoBeTe OT AOCTaBUYMUMTE, a rotoBaTa npoaykKuus ce
TpaHCnopTUpa OT CK/TaA0BETE KbM MJ1IaCMeHTa. 3a LenTa ce U3nos3BaT pas/inyHu
BWAOBE TPaHCMopT. MaTepuanuTe NocTbNBaT B NpeanpusTMeTo, MMHaBaT npes
pasnnyHM cTaaumn Ha obpaboTka W HanyckaT nNpeanpuaTneTo, npeobpasyBaHu
noa cdopmaTta Ha npoaykTu. Bcako npeanpusitue npeobpasyBa CypOBUHUTE B
roToB 3a ynotpeba npoayKT.

KoMnioTbpbT € MawmHa 3a o6pa6boTtka Ha nHpopMauma 1 NMpu HEro KakTto
CypoBMHaTa, Taka v npoaykumsaTa e uHdpopmauns. BxogHata nHdopmaumsa Han-
YecTo ce B3MMa OT HSKOM OT cknagoseTte (dannose nam RAM namer), KbaeTo e
6una TpaHcnopTMpaHa, npeMuHaBa npe3 obpaboTka OT eauH WAKM noBeye
npouecu n nsnmsa mMoamduumpaHa Kato HOB NpoaykKT. MNpuMmep 3a ToBa ca yeb
6asunpaHunTe NpmunoxeHuarta. Mpu Tax 3a TPAHCMOPT KaKTO HA CYPOBUHUTE, Taka
M Ha npoaykuusta, ce u3nonsea npoTtokonbT HTTP, a ob6pabotkata Ha
nHpopMauna obMKHOBEHO e CBbp3aHa C M3BJMYaHe Ha CcbabpXXaHue oT 6asza
AaHHW KU NoAroToBKaTa My 3a BM3yanusauusa BbB BUA Ha HTML.
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YnpaBJsieHue Ha KOMMNITbpa

LlenusT npouec Ha n3paboTka Ha NPOAYKTUTE B €4HO NpeanpuUsiTUE MMa MHOIO
CcTeneHu Ha ynpasBneHue. OTAENHUTE MaLUWHU M MOTOYHU IMHUKN Ce ynpaBns-
BaT OT oMnepaTopu, LEXOBETE Ce ynpaBisBaT OT ynpaBUTeNu, a NnpeanpusaTneTo
KaTo USJI0 Ce ynpaB/isiBa OT AMPEKTOpU. Bcekn oT TAX ynpaxHsiBa KOHTPO Ha
pasfiMyHO HMBO. Hall-HMCKOTO HMBO € TOBa Ha MalWIMHHWUTE onepaTopu — Te
ynpaBnsBaT MallMHWUTE, 06pa3HO Ka3aHo, C MOMOLLTA Ha KOMyeta M pbUKW.
CneaBalloTo HMBO € Ha ynpaBUTENWMTE Ha LexoBe. Ha Hai-BMCOKO HMBO ca
ANPEKTOpUTe, Te YNpaBnsBaT pas/IMYHMTE acrekTU Ha MpOM3BOACTBEHUTE
npouecu B NpeanpuaTMeTo. Bcekn oT TAX ynpaBnsBa, KaTo n3aasa 3anoseau.

Mo aHanornsa Npu KOMMNITPUTE N coPTyepa MMa MHOIO HMBA Ha yrnpasneHue. Ha
HaM-HMCKO MALUMHHO HUMBO Ce YyMpas/siBa CaMUAT MPOLIECOP U perncTpute My
(4pe3 MalMHHWM MnporpaMm Ha HWUCKO HWMBO) — MOXEM Aa CpaBHMM TOBa C
ynpaBneHNETO Ha MaAlWUMHUTE B LIEXOBETE. Ha no-BMCOKO CUCTE@MHO HUBO Ce
ynpasnsiBaT pa3/IM4YHUTE OTFOBOPHOCTM Ha onepauMoHHaTa cmctema (Hanpumep
Windows 7) kaTto ¢annosa cucrtema, nepudepHun ycTpomncrtea, notpeburtenu,
KOMYHUKaAUMOHHWN MPOTOKOJZIN — MOXEM Aa CpaBHUM TOBa C ynpaB/E€HUETO Ha
LeXoBETE N OTAEeNUTe B npeanpusiTueto. Ha Hal-BMCOKO HMBO B codTyepa ca
npunoxeHunsita (NpUAOKHUTE nporpamm). [pu Tax ce ynpasnsBa USA
aHcaMbbn OT Mpouecu, 3a M3MNbJHEHWMETO HA KOMUTO Ca HeobxoAMMW OrpoMeH
6pon onepaumMm Ha npouecopa. ToBa € HUBOTO Ha AUPEKTOPUTE, KOWUTO
ynpasnsiBaT UsN10TO NpeanpusaTne C Len MakCcMMaaHo e(deKTMBHO M3MOo/3BaHe
Ha pecypcuTe 3a rnoJjlydyaBaHe Ha KauyeCTBEHM pe3ynTaTu.

CbLHOCT Ha NnporpamMmpaHeTo

CbLLHOCTTa Ha NporpaMmpaHeTo e aa ce ynpassnsiBa paboTata Ha KOMMNOTbpa Ha
BCMYKUTE My HMBA. YnpaBfieHMeTo CcTaBa C NoMowTa Ha "sanoseau" w
"koMaHAM" OT NporpaMucTa KbM KOMMIOTbpPa, M3BECTHM Ollle KaTo NporpaMHu
WMHCTpYyKUMK. [la nporpammpamMe, 03Ha4yaBa fa oOpraHusvpamMe ynpaBJ/iIieHUETo
Ha KOMNIOTbpPa C NOMOLTA Ha NopeaMUM OT MHCTPYKUMK. Te3n 3anoseamn
(MHCTPYKUMK) Ce n3pgaBaTt B NMMCMeH BUA W 6uBaT 6e3npeKoC/IOBHO N3Mb/HSABAHMU
OT KoMMtoTbpa (CbOTBETHO OT OMepauuoHHaTa cucteMa, OT npouecopa W OT
nepudepHUTe YCTPOMNCTBA).

MporpammcTuTe ca XxopaTa, KOMTO Cb3AaBaT MHCTPYKUMWUTE, NO KOUTO paboTaT
KoMntoTpuTe. Teanm MHCTPYKLUMKM Ce HapuiaT nporpamMun. Te ca MHOro Ha 6poi
M 3a n3paboTkata UM Ce M3MNOA3BAT pPa3/IMYHM BUAOBE NPOrpamMHM e3nun. Beceku
€3UK € OpPMeHTMpaH KbM HAKOe HMBO Ha ymnpaBJieHMe Ha KoMniwTtbpa. /ma
€311, OPMEHTUPAHN KbM MALUMHHOTO HMBO — Hanpumep acembnep, Apyru ca
OpPWEHTUPAHN KbM CUCTEMHOTO HMBO (3@ B3aMMOLEWNCTBME C oOnepauuMoHHaTa
cuctema), Hanpumep C. CbllecTByBaT M e€3MLUM OT BUCOKO HMBO, OPUEHTUpPAHU
KbM MUCaAHETO Ha NpPUNOXHM nporpamu. Takmea ca e3uumte C#, Java, C++,
PHP, JavaScript, Visual Basic, Python, Ruby, Perl n gpyrn.

B HacToswaTta KHMra Lwe pasrnegame nporpamMHus e3sumk C#, Koihto e
CbBpEMEHEH €3WK 3a MNporpaMmmpaHe OT BMCOKO HWBO. [pu M3MOA3BaHETO My
no3vumaTa Ha NporpaMucTa B KOMMIOTLPHOTO NpeanpusTue ce saBsgBa Ta3u Ha
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anpektopa. UHCTpykunmTe, nogadeHn Kato nporpamm Ha C# MoraT ga wumat
AOCTBbM M Aa ynpaBasBaT NOYTM BCUUYKM PEeCypCu Ha KOMMOTbpa AMPEKTHO UIn
NnocpeacTBOM onepaumoHHaTa cuctema. lNpeau aa pasrnegame Kak MOXe ga ce
n3nonsea C# 3a nucaHe Ha NPOCTM KOMMOKTbPHM NpOrpamu, HeKa pasriegame
Manko Mo-MPOKO KakKBO O3HadyaBa fna paspaborBamMe codTyep, Tbil KaTo
NporpaMMpaHeTo e Hali-BaxxHaTta AEWHOCT B TO3M MNpoLec, HO CbBCEM He e
eAnHCTBEeHarTa.

ETanu npu paspab6ortkarta Ha codpTyep

MucaHeTo Ha codTyep Moxe Aa 6bae COXHa 3ajaya, KOSTO OTHEMA MHOM0
BPEME Ha LS/ eKun OT coPTyEepHU MHIKEHepU 1 Apyrn cneunanmucTu. 3aTtosa
C BPeMeTo ca ce 060Co6UNN pasiMyHM METOANKN U MPaKTUKN, KOUTO yNecHsBaT
XMBOTa Ha nporpamuctute. O6WOTO MeXAay BCMUKM TAX €, Ye paspaboTkaTta Ha
BCEKU codTyepeH NpoAyKT MPEMUHABA Npe3 HAKOJIKO eTana, a UMEHHO:

- CbbupaHe Ha n3nMcKkBaHUATa 3a NPOAYKTa U U3rOTBSAHE Ha 3ajaHue;
- TlnaHnpaHe n U3roTBAHE Ha apXUTeKTypa n AU3alH;

- Peanusauusa (Bk4YBa NMMCaHETO Ha NporpaMeH Koa);

- M3nuTaHus Ha npoaykTa (TecTose);

- BHegpsaBaHe u ekcnnoatauus;

- [loanpbxka.

dazute peannsauund, nsanntaHna, BHegpsaBaHE U NoAAPBXKa Ce€ OCbLECTBABAT
B ronsgMaTta Cun 4acCt C NOMOLWTa Ha NnporpamMmumpaHe.

C'bGupaHe Ha N3NCKBaHNATa U N3rotessHe Ha 3agaHune

B HauyanoTo cbwecTByYBa CaMO MAaesiTa 3a onpeaesieH NpoaykT. Ta BKAKOYBa
Habop OT m3nckBaHus, geduHMpawmM AENCTBUS OT CTpaHa Ha noTpebutensa wm
KOMMIOTbPa, KOUTO B 06WMA Cny4dyan ynecHsBaT W3BbPLIBAHETO Ha pocera
CcblLlecTByBaWM AelHOCTU. KaTo npumep MOXxe Aa AafeM M34YnCisBaHeTo Ha
3annatuTte, npecmaTaHe Ha 6anuUCTUYHM KPUBW, TbpPCEHE Ha Hal-NpsaK NbT B
Google Maps. MHoro yecto codTyepbT peanusMpa HecbllecTByBalla gocera
YHKLMOHANHOCT KaTo HanpuMep aBToOMaTu3npaHe Ha HAKakBa AENHOCT.

MN3nckBaHMATa 3@ NpoAyKTa 06MKHOBEHO ce AeduHMpaT noa dopMaTta Ha AOKY-
MEHTU, HanncaHW Ha eCcTeCTBEH €3MK — 6bArapcku, aHrMUckn unm apyr. Ha
TO3M eTan He ce nporpamupa. M3uckeBaHusaATa ce AedUHUPAT OT eKcrnepTw,
3ano3HaTM c npobneMaTukata Ha KOHKpeTHaTa 061acT, KOUTO yMesT Aa rm
onuceaT B pa3bupaeM 3a nNporpaMmncTuTe Bua. B obwma cnydait Team ekcneptu
He ca creuManucTy no nporpaMmMpaHe n ce HapuvyaT 6M3HeC aHaNn3aTopm.

MnaHnpaHe U U3roTBsiHe Ha apXUTEKTypa U AN3alH

Cnep Kato m3mMckeBaHuaTa 6baar C'b6paHVI, naBa pea Ha €Ttana Ha nJlaHupaHe.
Mpe3 To3n eTan ce CbCTaBA TEXHMYECKU MSaH 3a U3MbJHEHMETO Ha MNPOEKTa,
KOMTO onucea I'IJ'IaTCbOpMVITe, TEXHONMOINMNTE U NbpBOHA4Ya/IHATA ApXUTEKTYpPa
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(An3anH) Ha nporpamaTa. Ta3u CTbMKa BK/OYBA 3Ha4YUTENHA TBOpYecka paboTa
N 0OMKHOBEHO Ce peanusmpa OT COPTYEPHU MHXKEHEPWU C MHOrO rossiM OMwuT,
Hapu4yaHu noHskora codTtyepHn apxutektn. Cbobpa3HO M3NCKBaHUATA Cce
n3bupar:

- Bwaa Ha NpuIoXeHWeTo — HanpuMep KOH30JIHO MPUIOXKEHME, HACTOMHO
npunoxenne (GUI, Graphical User Interface application), knneHT-cbpBbp
npunoxenue, yeb npmnoxenue, Rich Internet Application (RIA) wnn peer-
to-peer npunoxeHwue;

- ApxuTekTypaTa Ha nporpamata - Hanpumep enHOC/OWHa, ABYC/OMHA,
TpUCNoMHa, MHorocnorHa mnm SOA apXuUTekTypa;

- [lporpaMHuAT e3MK, Hal-nNoAXoAsl, 3a peanm3mpaHeTo — Hanpumep C#,
Java nnn C++, nnm kombmHaumsa ot e3num;

- TexHonormmTe, KOUTO We ce nonseaT: nnatdopma (Hanpumep Microsoft
.NET, Java EE, LAMP wnu gpyra), cbpBbp 3a 6a3u gaHHu (Hanpumep
Oracle, SQL Server, MySQL unu apyr), TexHonoruu 3a notpeburencku
nHtepdeiric (Hanpumep Flash, JavaServer Faces, Eclipse RCP, ASP.NET,
Windows Forms, WPF unu apyru), TeXHOM0rMM 3a AOCTbM A0 AaHHU
(Hanpumep Hibernate, JPA nnn LINQ-to-SQL), TexHonormm 3a UsroTesiHe
Ha oTtyeTn (HanpuMep SQL Server Reporting Services, Jasper Reports nnu
APYrn1) N MHOTO APYrn TEXHONOMMU U KOMBMHAUUM OT TEXHONIOMMK, KOUTO
we 6baoaT KM3NON3BaAaHWM 3a peanuMs3MpaHeTo Ha passfiIM4yHM 4YacTu oT
codTyepHaTa cucrtema.

- bBposT u ymMeHuaTa Ha xopaTa, KOMTO Le CbCTaBsAT ekuna 3a pa3paboTka
(FOJ‘IEMVITe N CEPUO3HUN MPOEKTU CE NULIAT OT roJaeEMUN N CEPUO3HUN EKUMNA
oT pa3paboTunun);

- [naH Ha pa3spaboTkaTa — eTanu, Ha KOUTO ce pa3aens GyHKUMOHANHOCTTa,
pecypcu n CpoKoBe 3a U3NbJ/IHEHMETO Ha BCEKM eTan.

- [Opyrn (ronemMmHa Ha ekuna, MeCTOMOJIOXXEHME Ha eKuna, Ha4yumH Ha
KOMYHUKALNSA U T.H.).

Bbnpekn ye cblllecTBYBaT MHOIo NpaBuia, cnoMaralin 3a NpaBuUIHUSA aHanus u
nnaHupaHe, Ha TO3M e€Tan ce M3WCKBAT 3HAuUTeNHa WHTYMUMSA M yceT. Tasu
CTbMKa npegonpenens UAMNOCTHOTO MO-HATaTbLWIHO pa3BUMTME Ha Mpoueca Ha
paspaboTka. Ha To31 eTan He ce M3BbpLIBA NPOrpaMmpaHe, a caMo NoAroToBKa
3a Hero.

Peanuszauusa

ETanbT, Hai-TACHO CBbp3aH C NMporpaMmpaHeTo, € eTanbT Ha peanusauusTa
(umnnemMeHTauuaTa). Ha To3m etan cbobpa3HO 3a4aHUETO, AM3aliHa N apXu-
TekTypaTa Ha nporpamaTa (NpWUI0OXEeHMETO) Ce NPUCTBLINBA KbM peasn3npaHeTo
(HanucBaHeTo) . ETanbT "peanusaumns” ce n3nbjHsgBa OT NPOrpaMmMcCcTyn, KOMTO
nuwaTt nporpamHus koa (copc kopa). MNMpu Manku NpoekTM oCTaHaniuTe eTanwu
MoraTt Aa 6baaT MHOro KpaTKu M AOpW Aa NIMNCBAT, HO €TanmbT Ha peanusauus
BMHarn ce M3BbpllBa, 3allOTO MHaye He ce mlpaborBa codpTyep. HacrtosawaTa
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KHUra e nocCBeTeHa [/laBHO Ha onucaHue Ha cpeacTteata M noxsaTuTe,
M3MN0A3BaHM Ha TO3M eTan - Wu3rpaxgaaHe Ha MNpPOrpaMUCTCKO MUCNEHe U
M3rnon3BaHe Ha cpeacTBaTa Ha e3mka C# v nnatdpopmarta .NET Framework 3a
peanm3aumsa Ha codTyepPHU NPUITOXKEHUS.

M3nutaHua Ha npoaykTa (TecrtoBe)

BaxxeH eTan oT pa3paboTkaTa Ha codTyep e eTanbT Ha U3NUTAHUS Ha NPOAYKTa.
Toli uenu aa yaocToBepu, Ye peanvsaumsTa cneaBa M NOKpMBA M3UCKBAHUATA
Ha 3afaHueTo. TOo3M NpoLec MoXe Aa Ce peannsnpa pbyHo, HO NPeanoUYNTaHNSAT
BapuaHT € HamnucBaHEeTO Ha aBTOMATU3UPAHW TeCTOBE, KOMTO Aa peanusvpaT
npoBepkuTe. TeCToBETE Ca MankKn NporpamMmn, KOUTO aBTOMaTU3npaT, A0 KOJIKOTO
€ Bb3MOXHO, M3NuTaHuaTa. CbllecTByBaT napyeta MYHKLMOHANHOCT, 338 KOUTO
€ MHOro TPYAHO Aa Ce HanuwaT TeCcToBe M Nopaan ToBa NpoLechT Ha U3nuTaHue
Ha NpoAyKTa BK/IHOYBA KaKTO aBTOMATU3MPaHW, Taka U pbyHM Npoueaypu 3a
npoBepka Ha PYHKLMOHANHOCTTa U Ka4yecTBOTO.

MpouecbT Ha TecTBaHe (M3NUTAHWE) Ce peanusupa OT €KUM MHIKEHEepUu no
OCUTypPABaHETO Ha KadecTtBOTO - quality assurance (QA) uHXeHepu. Te
paboTAT B TACHO B3aMMOAENCTBME C MPOrpaMUCTUTE 3a OTKPUBAHE U KOpUrnpaHe
Ha aedektute (6broBerte) B codTyepa. Ha TO3M eTan NoyYTM He Ce NULLE HOB
nporpamMeH Koj, a caMo ce OTCTpaHaBaT AedeKTn B CbLLEeCTBYBaLLMS KOA.

B npoueca Ha M3NUTaAHMATA Hal-YEeCTO Ce OTKPMBAT MHOXECTBO MPOMYyCKU U
rpeWKN 1 nporpamaTa ce Bpbllia 06paTHO B eTan Ha peanusauus. Jo ronsma
CTEMEH €TanuTe Ha peanusauus M U3NUTaAHWS BbPBSAT pbka 3a pbka U €
Bb3MOXHO [1a MMa MHOXECTBO MNpEeMUHaBaHMsA Mexay [ABeTe dasu npean
NpoayKTbT Aa € NMOKPWU/ U3NCKBaHUSATa Ha 3a4aHUETO M Aa e roToB 3a eTana Ha
BHeApsiBaHe M ekcnoatauus.

BHeapsaBaHe U ekcnaoartauua

BHeapsiBaHeTo unu nHctanmpaHeto (deployment) e npouechT Ha BbBeXAaHe Ha
haneH codTyepeH MpPOAYKT B ekcnjoaTauus. AKO MNPOAYKTbT € C/IOXEeH U
obcnyxBa MHOro xopa, TO3M Npouec MoXe Aa Ce OKaxe Han-6aBHUAT U Hal-
CKbMUAT. 3a No-Manku nNporpamum ToBa € OTHOCUTENHO 6bp3 n HesbonesHeH
npouec. Han-4yecto ce paspaboTsBa crneumanHa nporpaMa — MHCTanaTop, KOSATO
cnomara 3a no-6bp3aTa M NecHa MHCTanaums Ha npoaykTta. lMoHsKora, ako
NMPOAYKTBLT Ce BHeApsiBa B rosieMn Koprnopauuu c AeCeTKU XWIa4aM Konus, ce
paspaboTtBa AonbiHUTENEH noaabpxaw, codTyep crneumanHo 3apaau BHeaps-
BaHeTo. Cneq KaTo BHeApsIBAHETO MPUKIOYN, NPOAYKTBLT € rOTOB 3a eKcnjoa-
Taums n cneasa obyyeHue Ha CNyXuUTenuTe Kak ga ro rnosssear.

KaTo npumep MoxeMm ga gagem BHegpsiBaHeTo Ha Microsoft Windows B 6barap-
cKaTa Abp)KaBHa agMMHUCTpaUns. To BKJIKOYBA MHCTaNMpaHe N KOHpUrypmnpaHe
Ha codTyepa U 0byuyeHMe Ha CNyXuUTenuTe.

BHeapsiBaHeTO ce u3BbpwBa OBMKHOBEHO OT €Kumna, KOWTo e paspabotun
npoayKTa uau OT cneumanHo obyvyeHn cneumasincTu no BHeApsABaHeTo. Te
MoraTt Aa 6baaT CMCTEMHM aAMWMHUCTPATOPX, aAMUMHUCTPATOPWM Ha 6a3n JaHHu
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(DBA), CMCTEMHM WMHXEHEpW, CreunannusmpaHn KOHCYNTaHTU M apyru. B To3m
eTan Moyt He Ce MNuLie HOB KOA, HO CbLLeCTBYBALIMAT KOA4 MOXe Ja ce
nopaboTBa M KOH(puUrypmpa [okaTo NoOKpue crneunduuHuTe M3NCKBaHMS 3a
yCMeLWwHOo BHeapsBaHe.

MoaapbXKKa

B npoueca Ha ekcnnoaTauus HEMWHYEMO ce noseaBaT npobnemu - 3apaau
rpewkn B camua codTyep wnAM 3apagym HenpaBW/IHOTO My M3MON3BaHeE U
KOH(pUrypauus nam Han-4ecto 3apaan NpoMeHn B HyXauTe Ha notpebutenuTe.
Te3u npobnemMun poBexaaT A0 HEBB3MOXHOCT 3a pellaBaHe Ha bu3Hec 3ajaunTte
ype3 ynoTpeba Ha npoayKTa M HanaraT AOMbJIHWTENHAa HaMeca OT CTpaHa Ha
paspaboTununTe U ekcnepTuTe Mo noaapbxkaTa. lpouecbT No NoAApPbXKa
06MKHOBEHO NMpoAb/KaBa Npe3 Luenns nepuoa Ha ekcrnjoaTaums, He3aBUCUMo
KOJIKO A06bp € cohTyepHUSAT NPOAYKT.

MoaapbxKkaTa ce u3BbpliBa OT ekuna no paspaboTkata Ha codTyepa wm oT
cneuymanHo obyyeHn ekcnepTyv No noaApbIKKaTa. B 3aBucmMmocT oT npome-
HUTE, KOMTO Ce NPaBsT, B TO3M NpoLEec MoraT Aa y4YacTBaT busHec aHanmnsaTopu,
apxXuTeKkTn, nporpamMnctn, QA UHXeHepu, aAMUHNUCTPATOPU U APYTW.

AKO HanpuMmep MMaMe codTyep 3a M3UUCNEeHUe Ha paboTHM 3annaTt, ToW e
MMa Hy>XJa OT aKTyanu3auus npu BcAKa NPOMSAHA Ha AAHbYHOTO 3aKoHoAa-
TENICTBO, KOETO Kacae o06CnyXBaHUs CYETOBOAEH Mnpouec. Hameca Ha ekuna no
noAApbXKaTa We e HeobxoauMMa M HanpuMep ako 6bJle CMEHEH XapAayepbT,
M3nonsBaH OT KpallHWUTe K/IMEHTM, 3al0TO MporpamaTta uie TpsiéBa Aa 6bae
WMHCTanMpaHa U KoOHdUrypupaHa HaHoBO.

AokyMeHTaumnA

ETanbT Ha AOKYMEHTaLMATa BCbLIHOCT HE € OTAEJIEH eTan, a CbMbTCTBA BCUUKMU
oCTaHanu etanu. [JoKyMeHTauuMaTa € MHOro Ba)KHa 4yacT oT pa3paboTkaTa Ha
copTyep M Uenu npeAaBaHEe Ha 3HAHUS MeXAy Pas/INYHUTE Yy4dacTHMUM B
paspaboTkaTa M noaapbXxKata Ha npoaykTta. MHdopMaumsTa ce npegaBa KakTo
MeXAay OTAeNHUTE eTanu, Taka U B paMKWUTE Ha eauH eTan. [JlokyMeHTauuaTa
0B6UKHOBEHO Ce NMpaBu OT caMuTe pa3paboTumum (apxuTekTu, nporpamMmcTtu, QA
WMHXXEHEPU U APYrK) U NPeacTaBnaBa CbBKYMHOCT OT JOKYMEHTH.

Paspa6borkaTa Ha copTyep He e caMO nNporpamMmmpaHe

KakTto camn ce ybeanxrte, pazpaboTBaHeTo Ha codTyep He e camMO nMporpamm-
paHe M BKJ/IOYBA MHOrO JApPYrn Mpouecn KaTo aHalan3 Ha W3UCKBAHUATA,
npoeKkTUpaHe, NnaHUWpaHe, TeCTBaHe U NoAApbXKa, B KOUMTO y4acTBaT He caMo
NporpaMmcTn, HO U MHOIO ApPYru cneumanncTtn, HapuyaHu coTyepHn nHXxe-
Hepu. [TporpamMmpaHeTo € caMo eHa Masika, Makap M MHOrO CbLLeCTBEHa, YacT
OT pa3paboTkaTa Ha codTyepa.

B HacToslwaTa KHUra we ce gokycmpame caMo M eAUHCTBEHO BbpXy NporpamMmm-
paHeTo, KOEeTO € eAMHCTBEHOTO AeicTBne oT nsbpoeHnte no-rope, 6e3 koeto
He MOXeM aa pa3paborBame codTyep.
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HawaTta nbpBa C# nporpamMma

Mpean pa npemmHeM KbM nogpobHO onucaHue Ha e3mka C# u Ha .NET
nnatdopmaTa, Heka Aa ce 3ano3HaeM C MpoCT MNpuMMep Ha TOBa KakBoO
npeacraBnsBa egHa nporpama, HanmcaHa Ha C#:

class HelloCSharp
{

static void Main(string[] args)

{
}

System.Console.WriteLine("Hello, C#!");

}

EoMHCTBEHOTO Hewo, KOeTo NpaBu Taswu nporpamMa, € Aa manuwe cbobLieHneTo
"Hello, C#!" Ha cTaHpapTHUA M3X04. 3acera e owe paHo Aa S M3nbJHsABaMe U
3aTOBa CaMO We pa3rfegaMe CTpykTypaTa W. Manko mno-HaTaTbK LWe AafeM
Mb/IHO OMNMCaHMe Ha TOBa Kak Aa Cce KOMMWaupa U U3MNbJAHW fajeHa nporpama
KaKTO OT KOMaHAHMA pej, Taka u OT cpea 3a paspaboTka.

Kak pa6oTtun HawaTta nbpBa C# nporpama?
HawaTta nbpBa nporpaMa e cbCTaBeHa OT TPU NOrMyeckn 4acTu:
- AdeduHnumnsa Ha knac HelloCSharp;
- [JdeduHunumnsa Ha metoq Main();

- CobabpxaHue Ha MeToda Main().

AeduvHnumnna Ha knac

Ha nbpBuA pes OoT HawaTta nporpaMa geduHumpame Knac ¢ MMeTo HelloCSharp.
Hali-npoctata geduHMUMSA Ha Knac ce CbCTOM OT K/w4yoBaTa AyMma class,
cneaBaHa OT MMETO Ha Kfaca. B Hawua cnydyain uMeTo Ha knaca e HelloCSharp.
CbabpXaHMETO Ha Knaca € pasnonoxeHo B 650K OT nporpamHu penose,
orpageH BbB durypanHm ckobu: {}.

AedunHnuma Ha metoa Main()

Ha Tpetus pen peduHupame MeTon C MMeTo Main(), KOWTO npeacraBnsBa
BXOAHa WM CTapToBa To4yka 3a nporpamaTta. Bcaka nporpama Ha C# ce
cTapTupa oT MeToA Main() CbC cnepHaTa 3arnaBHa 4acT (CMrHaTypa):

static void Main(string[] args)

MeToabT TpsibBa Aa e AeknapupaH TOYHO MO HauyMHa, yKasaH no-rope, Tpsibea
ha e static 1 void, Tpsa6bsa ga uMa MMe Main M KaTO CMUCLK OT MapaMeTpwu
TpsbBa Aa vMa eanH eQMHCTBEH NapaMeTbp OT TUM Macue OT string. B Hawus
npuMep napamMeTbpbT Ce Ka3Ba args, HO TOBa He € 3aAb/IKUTeNHo. Tbi KaTo
TO3M napameTbp OO6MKHOBEHO He ce M3MNoN3Ba, TOWM MOXe Aa ce nponycHe. B
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TakbB C/ly4yali BXogHaTa Touyka Ha nporpamaTa MoXe Aa Ce OnpocTy v aa gobue
cneaHust Bua:

static void Main()

AKO HSIKOE OT ropecroMeHaTUTe M3UCKBAHWUSA He € CMa3eHo, NporpamaTa Le ce
KOMMAWIMPA, HO HAMAa Aa MOXe [a Ce CTapTupa, 3aWoTo He e AeduHupaHa
KOPEKTHO HelHaTa BXOAHA TOouKa.

Cbabpi)kaHue Ha Main() meTtoapa

CbaobpXaHMETO Ha BCEKM METOo4 Ce Hamupa cnep curHatypata Ha MeToaa,
3arpageHo oT oTBapswa v 3aTtBapswa Kbapasu ckobu. Ha cnepsawms pea oT
rnpuMepHaTa nporpama manosiasaMe cMcteMHust 06ekT System.Console U HErOBUSA
MeToa WriteLine(), 3a Aa u3nuweM HAKakBo CbobLleHue B CTaHAapTHUSA N3X04,
(Ha koH301aTa) B cny4das Tekcrta "Hello, C#1".

B Main() MeTOAa MOXeM [a HanuweM Npou3BoOJIHA NOCeA0BaTe/IHOCT OT U3pasu
M Te we 6baaT U3NbJIHEHM B pefa, B KOMTO CMe I 3ajanmu.

MoapobHa nHdbopMaumsa 3a U3pasmTe MOXe a Ce Hamepwu B rnasaTa "Onepartopu
u mn3pasu”, paboTaTta C KOH30/aTa € oNMCaHa B rnaeaTta "Bxoa v uv3xon oT
KoH30NnaTa", a kKnacoBeTe W MeToguTe Cca onumcaHm noapobHO B rnasaTta
"JednHMpaHe Ha knacoBse".

C# pa3nunyaBa rnasBHM OT MaJikm 6ykBu!

B ropHua npuMmep nsnonsBaxMe HAKOU KAOYOBWU AYMU, KaTo class, static u
void M KWMeHaTa Ha HAKOM OT CUCTEMHUTE KacoBe u o06ekTu, KaTo
System.Console.

BHuMaBaiTe, gokaTo nuuwete! M3nucBaHeTo Ha eAMH U Cbly

& TEKCT C rnaBHU, Manku 6yKBuM nnm cmeceHo B C# o3HauaBa
pa3nnyHu Hewa. [la HanuweM Class e pa3/ZIM4HO OT class M Aa

HanuiwueM System.Console e pa3sIMMHO OT SYSTEM. CONSOLE.

ToBa NpaBuO BaXun 3a BCUUKMN KOHCTPYKUUN B KOAa — KJIIOMOBU AYMU, UMEHa
Ha NPpOMEH/INBU, NMEHa Ha KJiacoBe N T.H.

MporpaMHuAT koA TpsibBa Aa e npaBu/IHO popMaTupaH

dopmaTmpaHeTo npeacTasnsiBa fobaBsaHe Ha CMMBOSIN, HECHLLECTBEHN 3a KOM-
nuaaTopa, KaTo MHTepBanu, Tabynauum M HOBU peaoBe, KOUTO CTPYKTYpU-
paT NorM4yeckn nporpamMaTa U ynecHsBaT YeTeHeTo . Heka OTHOBO pasrneaaMe
KoJa Ha HawaTa NbpBa nporpaMa (C KpaTKkus BapuaHT 3a Main() mMeToAa):
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class HelloCSharp
{

static void Main()

{
}

System.Console.WriteLine("Hello, C#!");

}

MporpamMaTa CbAbpXa CeAeM peda M HAKOM OT peAoBeTe ca MoBeye WauM no-
MasIko OTMECTEHM HaBbTPe C NOMOLLUTa Ha Tabynaumnn. Bcuuko ToBa Moxelle aa
ce Hanuwe n 6e3 0OTMecTBaHe, HanpuMep Taka:

class HelloCSharp

{

static void Main()

{

System.Console.WriteLine("Hello, C#!");
}

}

WInN Ha eauH pea:

class HelloCSharp{static void Main(){System.Console.WriteLine(
"Hello, C#!");}}

U Aopu Taka.

class
HelloCSharp
{
static void Main()
{ System .
Console.WriteLine("Hello, C#!") 5} }

FOpHUTE MNpMMEpU Lie Ce KOMMUAMPAT U U3MbJIHAT No abCONIOTHO CbLMSA
Ha4YMH KaTto ¢dopMaTMpaHMs, HO ca pAaned no-HeueT/IMBW, TPpyaHU 3a
pa3bupaHe M OCMUCISIHE N CbOTBETHO HeyAOb6HM 3a NpoMsHa.

kopa! ToBa CM/IHO HaAMasiIfiBa YeTUMOCTTa M AoBeXAa A0 TPYAHO

2 He ponyckaiTe nporpamMuTte BM Aa CbAbp>XaT HecbopMmaTupaH
moandMuMpaHe Ha Kopaa.

OCHOBHM nNpaBuia Ha popMaTUpaHeTo

3a aa e dopMaTMpaH KoabT, TpAbBa Aa cneABaMe HAKOMKO BaXKHW npasuna 3a
oTMecTBaHe:

- MeToauTe ce oTMecTBaT No-HaBbTpPe OT I.Cl,eCt)I/IHI/ILI,I/IFITa Ha KJiaca,
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- CbAbp>XaHWETO Ha METOAMUTE CE OTMECTBA MO-HaBbTPe OT AedUHMLNATE Ha
MeToAaa;

- OtBapswarta durypHa ckoba { TpsibBa Aa e camMa Ha pea v 4a e pasnoso-
XXEHa TOYHO Moj MEeToAa WM Kiaca, KbM KOWTO ce oTHacH;

- 3aTeapswarta ¢purypHa ckoba } TpsibBa na e cama Ha pea u Aa e nocraBeHa
BEPTUKANHO TOYHO NOA CbOTBETHaTa W oTBapsiwa ckoba (CbC CbWOTO
OTMeCTBaHe KaTo Hes);

- WMeHaTa Ha knacoBeTe TpsA6Ba Aa 3ano4BaT C rnaBHa 6yKBa;
- WMeHaTa Ha nNpomMmeHnuBuTe TpsA6Ba Aa 3anoyBaT c Masika 6ykBa;

- WMeHaTa Ha MeToauTe Tpsi6Ba Aa 3ano4yBaT C rfaBHa 6yKBa;

MmeHaTa Ha dainnoBeTe CbOTBETCTBAT Ha KJlacoBeTe

Bcaka C# nporpama ce CbCTOM OT €AMH WKW HAKOSIKO Knaca. lpueTto e Bceku
Knac ga ce geduHunpa B otaeneH dann c nMe, cbBNagawo C MMETO Ha Knaca u
paswupeHue .cs. [py HemsnbHEHWE Ha Te3n M3MCKBAHUSA nporpamMarta nak
we pa6oTu, HO OpMeHTaUuMATa B KoAa e e 3aTpyAHeHa. B Hawwnsa npumMep,
TbW KaTo KNacbT ce ka3Ba HelloCSharp, TpsibBa Aa 3anunleM HEroBusl M3XOAEH
(copc) koa BbB ann ¢ nme HelloCSharp.cs.

E3nkbT C# v nnatcdpopmara .NET

MbpBaTa Bepcus Ha C# e paspaboTteHa oT Microsoft B nepnoga 1999-2002 r. un
€ nycHata oduumanHo B ynoTpeba npe3 2002 rogmHa, kato 4yacTt ot .NET
nnatdgopmaTa, KOSTO MMa 3a uen Aa yJ/ieCHM CbLieCTBEeHO pa3paboTkaTa Ha
cocdTyep 3a Windows cpeapa 4pe3 KauyeCTBeHO HOB NMOAXOA KbM Mporpamu-
paHeTo, 6a3uMpaH Ha KoHUenuuuTe 3a "BMPTyasiHa MawuHa" u "ynpaBnsBaH
koa". Mo ToBa BpeMe e3ukbT M NnatdopmaTa Java, Us3rpageHu BbpXy CbluuTe
KOHLEenuMun, ce paaeaT Ha OrpoMeH ycnex BbB BCMUKkM chepun Ha paspaboTkaTta
Ha codTyep n paspaboTkata Ha C# n .NET e ectecTBeHUST oTroBop Ha Microsoft
cpelly ycnexuTte Ha Java TexHonorusaTa.

E3nkbT C#

C# e cbBpeMeHeH 06eKTHO-OpMeHTMPaH e3MK 3a NporpaMmmpaHe oT BUCOKO HMBO
c obwo npegHasHayeHme. CuHTakCcUCbT My e nogobeH Ha C nm C++, HO He
nogabpxa MHOro0 OT TeXHUTE BBb3MOXHOCTU C Les ONpoCcTsBaHe Ha e3uka,
y/lecHsiBaHe Ha NporpaMmMpaHeTo U NoBuLIAaBaHe Ha CUTYPHOCTTAa.

Mporpammute Ha C# npeacrtaBnsaBaT eAUMH WUAM HAKkonko anmna c
paswmpeHme .cs, B KOUTO Ce CbAabpxXaT AedMHMUMM Ha KacoBe U ApYyru
TunoBe. Te3nm dainoBe ce koMnuaunpar oT koMmnunaTtopa Ha C# (csc) Ao
M3NBbJHUM KOA W B pe3ysiTaT ce nonydyasaT acemMbnura - ainoBe CbC CbLLOTO
MMe, HO C pasfiM4yHo paswupeHme (.exe wim .dll). Hanpumep, ako
KoMnunmpame daina HelloCSharp.cs, Wwe NosyymMMm Kato pesyntaTt dann c ume
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HelloCSharp.exe (KaKTO MU ApPYrv NOMOWHN (panioBe, KOUTO He Ca OT 3HaYeHue
3a MOMeHTa).

KoMnunmpaHnaT KoA MOXe Aa Ce M3MbJ/IHM KaKTo BCAKa Apyra nporpama oT
Hawusa komnoTbp (C ABOMHO WpakBaHe Bbpxy Hesl). AKO ce onuTamMe fAa
MU3MbJHUM KoMnunmpaHua C# kog (Hanpumep nporpamata HelloCSharp.exe) Ha
KOMMOTbP, Ha konto HaMa .NET Framework, we nonyduMm cbobuieHme 3a
rpewka.

Knrouosu aymm

EankbT C# M3non3ea ClegHUTE KJAKOUOBM AYMM 32 MOCTPOSIBAaHE Ha cBouTe
NPOrpamMHN KOHCTPYKLUN:

abstract event new struct
as explicit null switch
base extern object this
bool false operator throw
break finally out true
byte fixed override try

case float params typeof
catch for private uint
char foreach protected ulong
checked goto public unchecked
class if readonly unsafe
const implicit ref ushort
continue in return using
decimal int sbyte virtual
default interface sealed volatile
delegate internal short void

do is sizeof while
double lock stackalloc

else long static

enum namespace string

He BCUUKM K/IOYOBM AYMM CbLIECTBYBAT OT Cb3AaBaHETO Ha e3uka. Hskou oT
TAX ca Ao6aBeHN B NO-KbCHUTE Bepcun. OCHOBHU KOHCTPYKUMK B C# (KOUTO ce
neduHMpaT M M3MON3BaT C MOMOLUTA Ha KJ/YOBUTE AYyMW) ca KacoBeTe,
MeToaAuTe, onepaTtopuTe, W3pa3vTe, YC/IOBHUTE KOHCTPYKUMW, UUKIUTE,
TUMNOBETE AAHHU N U3KJIIOUEHUATA.
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BCuukM TE€3M KOHCTPYKLWM, KaKTO 1 ynoTpebaTa Ha MOBEYETO K/IIOYOBU AYMU OT
ropHaTta Tabnuua, npeacrtou ga 6baat pasrnegaHu nogpobHo B cnepBawmTe
rnaBu Ha HacToslWwaTa KHura.

ABTOMaTM4YHO ynpasJieHMe Ha namMerTra

EnHo oT Han-ronemute npeanMmctBa Ha .NET Framework e BrpageHoTO aBTOMa-
TUYHO yrnpaBfieHMe Ha naMeTTa. To nMpeanasBa NpPorpaMnCTUTE OT C/0XHAaTa
3a/ladya caMM Aa 3ajenar namert 3a obekTute M Aa TbpCAT NoAXOASLMS
MOMEHT 3a HenHoTo ocBoboxaaBaHe. ToBa CepuO3HO MNOBMLUABa NpPoOuU3-
BOAMTEJNIHOCTTA Ha NPOrpamMuUCTUTE U yBennyaBsa KayecTBOTO Ha NporpamuTe,
nucaHu Ha C#.

3a ynpaBneHneto Ha nametta B .NET Framework ce rpuxu crneunaneH
kKoMnoHeHT oT CLR, HapeuyeH "cbbupau Ha 6oknyka" nnm "cucrema 3a
nouyncrBaHe Ha namertra’ (garbage collector). OcHOBHMTE 3agayn Ha
cbbupava Ha H6oknyka ca ga cneam Kora 3ageneHata nameT 3a NPOMEHSINBU U
06eKkTM Beue He ce M3Non3Ba, Aa A ocBoboxaaBa M Aa S NpaBu AOCTbMHA 3a
nocneaBawun 3agendHmna Ha HOBU obekTw.

Ba>xHO e fa ce 3Hae, Ye He € CUFTYPHO B TOYHO KOW MOMEHT
naMeTTa ce M34ncTBa OT Heusnosn3sBaHute o6ekTn (Hanpumep
OT JIOKaJIHUTE NpoMeHNuBun). B cneundmkaummnte Ha esuka
& C# e onucaHo, 4Ye TOBa CTaBa cfeA KaTo paaeHarta
npoMeH/iMBa m3siese OoT o6xBaT, HO He € MNOCOYEHO Aanm
BeAHara wiu cnel MsMMHaBaHe Ha HAKaAKBO BpeMe WJin npum
Hy>Aa OT namer.

He3aBuCUMMOCT OT cpepaTa M OT e3uKa 3a
nporpaMupaHe

EaHo oT npeaumcTBata Ha .NET e, ye nporpaMucTute, nueLwn Ha pasfivyHu
.NET e3unum 3a nporpammpaHe, Morat Aa obmeHAT koga cu 6e3npobnemHo.
Hanpumep C# nporpaMuct MOXe Aa u3nonsBa Koga Ha rnporpamMumct, HanumcaH
Ha VB.NET, Managed C++ unu F#. ToBa € Bb3MOXHO, Tbi KaTo NporpamMuTe Ha
pa3nnyHute .NET e3uum nonseaTt obwa cuctema oT TUMMNoBe AaHHU M obuia
WHdpaACTpyKTypa 3a M3MbJ/IHEHWE, KaKTO U eAuHeH ¢dopMaT Ha KOMNUAMpPaHus
kog (acembnura).

Kato ronamo npeammctBo Ha .NET TexHosoruata ce cuuMTa Bb3MOXHOCTTA
BEeAHDBX HanMcaH M KOMMUINPaAH Ko4 Aa Ce U3NbJIHABA Ha pa3/In4yHM onepauu-
OHHM CUCTEMU M XapAyepHW yCTponcTBa. MoxeM ga komnunnpame C# nporpama
B Windows cpefga v ga s usnbjiHaBaMe KakTo Bbpxy Windows Taka v BbpXy
Windows Mobile nnu Linux. OdunumanHo Microsoft nogavpxat .NET Framework
camo 3a Windows, Windows Mobile n Windows Phone nnatdopmn, HO TpeTtmn
pocrtasunum npegnarat .NET nmMnnemeHTaumm 3a gpyrm onepaymoHHN CUCTEMMU.
Hanpumep npoekTbT € oTBOpeH koad Mono (www.mono-project.com) mmnne-
MeHTMpa OCHoBHaTa 4yact oT .NET Framework 3aegHO C BCUMYKWM Mpusiexalum
6mubnmnotekmn 3a Linux.
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Common Intermediate Language (CIL)

NoeaTa 3a HE3aBMCMMOCT OT cpeflaTa e 3ajl0XXeHa ole rnpu camoTo Cb3JaBaHe
Ha .NET nnatdopmMaTa u ce peanusmnpa c Manka xutpumHa. UI3XoaHUAT Ko He
ce KoOMMuAupa A0 WHCTPYKUMMU, nNpeaHa3HayeHW 3a [afleH KOHKpeTeH
MUKPOMpoLecop, 1 He M3nonsea cneumdryHM Bb3MOXHOCTM Ha AajeHa onepa-
LMOHHA cucTtema, a ce KOMNuampa 4o MexAanHeH e3nK — Taka HapeyeHUAT Common
Intermediate Language (CIL). To3u e3uk CIL He ce U3NbJIHABA ANPEKTHO OT
MMKponpouecopa, a ce M3NbJiHABa OT BUPTyasiHa cpeja 3a M3MbJIHEHUS Ha
CIL koga, HapeyeHa Common Language Runtime (CLR).

Common Language Runtime (CLR) - cbpueto Ha .NET

B camua ueHtbp Ha .NET nnatdopmaTta pabotm HenHOTO cbpue - Common
Language Runtime (CLR) - cpegata 3a KOHTpPO/IMpPaAHO W3NbJIHEHME Ha
ynpasensasaH koa (CIL koa). Ta ocurypsiBa musnbsiHeHue Ha .NET nporpamu
BbpXY pa3NIN4HMU XapAyepHU naaTtdopMm U onepaumoHHU CUCTEMMU.

CLR e abcTpakTHa usumcauTenHa MawuHa (BUpTyasiHa MawwuHa). o aHanorus
Ha peanHUTEe €eNeKTPOHHOU3YUCIUTENHN MalMHKM TS noaabpxa Habop oT
MHCTPYKLUWNN, perucTpm, AoCTbN A0 NaMeTTa U BXOAHO-U3X0A4HM onepauunn. CLR
ocurypsiBa KOHTpPOAMpaHO uM3nbaHeHune Ha .NET nporpamMmute, n3nonssaliku B
Mb/HOTa BbL3MOXHOCTUTE Ha npouecopa W onepaumoHHaTta cuctema. CLR
OoCbLLEeCTBSBA KOHTPOSIMpPaAH AOCTbN A0 NaMeTTa U ApYyrMTe pecypcu Ha Maluu-
HaTa, KaTo cbobpas3siBa NMpaBaTa 3a AOCTbM, 3a4aZAE€HM NPU U3MNBJHEHMETO Ha
nporpamaTa.

.NET nnardopmara

.NET nnatdopmaTta, ocBeH e3nka C#, cbabpxa B cebe cu CLR n MHOXeCTBO
MOMOLLHWN UHCTPYMEHTU N BMBbAMOTEKN C roToBa PyHKLMOHANHOCT. ChLiecTByBaT
HSIKOJIKO HEMHM pa3HOBMAHOCTM Cbobpas3Ho LeneBaTa notpebuTtencka rpyna:

- .NET Framework e Hain-usnonssaHuna BapuaHT Ha .NET cpena, noHexe
T9 e ¢ obwo, MacoBo npeaHasHaveHue. M3nonsea ce npu paspaboTkaTa
Ha KOH30/HW npunoxeHus, Windows nporpamu ¢ rpaduyeH nHTepdeiic,
yeb nNpunoxeHus u MHOro Apyru.

- .NET Compact Framework (CF) e "onekoteHa" Bepcus Ha CTaH4apTHUS
.NET Framework n ce wu3nonsea 3a pa3paboTka Ha nNpuIoXeHUs 3a
MobunHn TenedoHn m apyrn PDA yctpoiictBa (mM3nonssawm Windows
Mobile Edition).

- Silverlight cvwo e "onekoteHa" Bepcus Ha .NET Framework, npegHa3Ha-
yeHa Aa ce u3NbNHsABa B yeb 6pay3bpuTe 3a peanusauns Ha MynaTume-
annHn n RIA npunoxenuns (Rich Internet Applications).

.NET Framework

CraHpapTHata Bepcus Ha .NET nnatdopmaTta e npeaHa3HayeHa 3a paspa-
6oTkaTa M M3MOM3BAHETO Ha KOH30JIHU MPUJIOXKEHUSA, HACTOJSIHWM MPUNOXEHUS,
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yeb npunoxenus, yeb ycnyru, RIA npunoxeHums v owe MHoro apyru. Moutm
BCcuukm .NET nporpamMucTtu nanonseart ctaHgapTHaTa Bepcus.

.NET TexHonormurte

Bbnpekn ceosTa ronemmHa m msdepnatenHoct .NET nnatdopmata He paBa
WHCTPYMEHTM 3a pellaBaHeTO Ha BCMYKM 3a4auym oT paspaboTkaTta Ha codTyep.
ColecTByBaT MHOXECTBO HeE3aBMCMMW MpPoOM3BOAUTENM Ha codTyep, KOMTO
paswupsBaT 1 4oNbABaT CTaHAapTHaTa PyHKUMOHANHOCT, KosATo npeanara .NET
Framework. Hanpumep dupMmum kato O6barapckata codTyepHa Kopnopauus
Telerik pazpaboTBaT AONMBJIHUTESIHM HA60PM OT KOMMOHEHTMU 33 Cb3AaBaHe
Ha rpadunuyeH notpebutenckn MHTepdenc, cpeacrtsa 3a ynpaBneHue Ha yeb
CbAbpXaHue, 6Mb6INOTEKN U MHCTPYMEHTM 3@ U3rOTBSHE Ha OTYETU U ApYrU
WHCTPYMEHTU 3a yJieCHsiBaHe Ha pa3paboTkaTa Ha NpuIOXeHUs.

PaswwnpeHusTa, npegnaraHu 3a .NET Framework, ca nporpaMHu KOMIMOHEHTH,
AOCTbNHM 3@ npeusnonseaHe npu numcaHeto Ha .NET nporpamu.
NMpen3non3BaHeTo Ha MporpaMeH Koj CbLECTBEHO Y/IeCHfiBa U OnpocTsaBa
pa3paborkarta Ha codTyep, Tbl KaToO pewaBa 4YecTo cpewaHu npobnemn um
npeaocTaBs HaroToBO CNOXHW anropuTMu, UMMAEMEHTauUunM Ha TEXHOOMMYHU
ctaHgapt™ u ap. CbBpeMeHHMAT MNpOrpamMucT eXeaHEBHO M3Moa3Ba roTOBM
6mMbnmnoTekn n Taka cu cnectsBa OrpoMHa 4acT OT ycunusTa.

[a B3eMeM 3a npuMep NUCaHETO Ha nporpama, KosTo BM3yanusmpa AaHHW noa
dopmaTa Ha rpadmkn n auarpammn. Moxem aa BzemMem 6MbnmnoTeka HanmcaHa 3a
.NET, koaTO pucyBa camute rpadumkm. Bcmuko, oT KOETO Ce HyXaaem, e Aa
nopaAeM npaBuUJIHUTE BXOAHM AaHHM U1 6ubnuoTekaTta We wWU3pUCyBa
rpadpukuTe BMecTo Hac. MHoro e yaobHo n edektneHo. OCBEH TOBa BOAM 4O
noHM>kaBaHe Ha pa3xoauTe 3a pa3paboTtka, noHexe NporpamucTuTe HaMa
Aa oTAendaT Bpeme 3a paspaboTBaHe Ha AoNbaHUTENHaTa PYHKLUWMOHANHOCT (B
HaWwms cny4vyam caMoTo YepTaeHe Ha rpaduknTe, KOeTo € CBbP3aHO CbC CIIOXKHU
MaTeMaTU4YeCKM WU3UYUCAEHUS W ynpaBneHuMe Ha BugeokapTarta). CamoTto
NPUIOXeHME CbLUO Le 6bae C NO-BUCOKO Ka4decTBO, NoHeXe paslnpeHneTo,
KOETO Ce U3Mnosi3Ba B Hero, e paspaboTBaHO M NOAABPXAHO OT Creumannctu,
KOMUTO MMaT 4OCTa NnoBeye onuT B Ta3sm cneundunyHa obnacr.

MoBeyeTo paswmpeHnsa ce M3Non3BaT KaTo MHCTPYMEHTU, 3al0TO Ca CpaBHU-
TenHo NpocTu. CblecTBYBaT M pa3lWnpeHNs, KOUTO NpeacTtasnisaBaT CbBKYMHOCT
OT cpeacTBa, 6MbAMOTEKN N MHCTPYMEHTM 3a pa3paboTka, KOMTO MMAT CAOXKHA
CTPYKTYpa M BbTpPEWHN 3aBUCUMMOCTM W e MNO-KOPEKTHO pJa ce HapekaT
coptyepHn TexHonorum. CoblectsyBaT MHoxecTBo .NET TexHonormm c
pasinyHm o0bnacTu Ha npuaoxeHume. TUNUYHKU NpuMepu ca yeb TexHonornmTe
(ASP.NET), nosBonsiBawm 6bp30 M slecHO aa ce nuwaT AWHAMUYHKM yeb
npunoxeHnsa n XAML TexHo/0rmMTe, KOMTO NO3BONSABAT Aa Cce nuuwaTt MynTume-
OVWMHW NpuioxeHus ¢ 6orat notpebutenckn nHtepdenc.

.NET Framework cTaHoapTHO BKJitoUBa B cebe CUM MHOXECTBO TEXHOMOMMU U
6mbnunortekm ot kslacose (class libraries) cbc cTtaHgapTHa YHKLMNOHAHOCT,
KOSITO MPOrpamMuUcTUTE NOA3BaT HAaroToBO B CBOMUTE MpuUNoxeHusi. Hanpumep B
cucteMHaTta 6mbnunoteka mma knacose 3a paboTa ¢ MaTeMaTMyecku dyHKLUUN,
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M34yncnaBaHe Ha NOrapuTMn U TPUTOHOMETPUYHN DYHKLUKN, KOUTO MOraT Aa ce
nonseaT HarotoBo (knacbT System.Math). [Opyr npumep e 6ubnmnortekata 3a
pabota c Mpexa (System.Net), KOSITO MMa roToBa (YHKUMOHANHOCT 3a
m3npawaHe Ha e-mail (uype3 knaca System.Net.Mail.MailMessage) W 3a
nsternsHe Ha dann ot NHTepHeT (4Ype3 Knaca System.Net.WebClient).

.NET TexHonorma Hapuyame cbBKynHocTTa oT .NET knacose, 6ubnnorteku,
WHCTPYMEHTU, CTaHAApPTU U APYrX NporpamMHu CpeacTBa U YyTBbpPAEHU NOAXOAM
3a pa3paboTka, KOMTO YCTaHOBABAT TEXHOJIOMMYHA paMKa NPy U3rpa)kaaHeTo Ha
onpegeneH tvn npunoxeHus. .NET 6unbnuorteka HapunyamMe CbBKYMHOCT OT
.NET knacose, KOUTO NpeaoCTaBAT HAarotoBo onpegesneH Tnn MyHKUMOHAMHOCT.
Hanpumep .NET TexHonormsa e ADO.NET, KoaTo npeaocrtass cTaHAapTeH NoaxoA
3a A4OCTbN A0 penauuoHHM 6a3um oT AaHHM (KaTo HanpuMep Microsoft SQL Server
n MySQL). Tllpumep 3a 6ubnuoteka ca KjNacoeeTe OT NakeTa
System.Data.SqlClient, KOWTO npeaocTaBaT Bpb3ka A0 SQL Server
nocpenctsom TexHonornata ADO.NET.

Hakon TexHonormu, paspaboTBaHM OT BbHLWHKM COMPTYEpPHM [OCTaBumun, C
BpPEMETO 3aroysaTt Aa Cce M3MNO0J3BaT MacoBO W Ce YyTBbpXAaBaT KaTo TeXHOo-
JIOrTMYHM CTaHdapTv. Yact oT Tax 6uBaT 3abensAzaHn oT Microsoft n 6usar
BKJ/IIOYBaHW KaTO paswmnpeHns B cneapawmnte sepcum Ha .NET Framework. Taka
.NET nnatdopmaTa nocTossHHO €BOJIlOMpa M Ce pa3wWwmpsiBa C HOBU 6ubnmnorteku
M TexHonornm. Hanpumep TexHonormmte 3a 06eKTHO-penaunoHHa nepcuc-
TEHTHOCT Ha pgaHHM (ORM TexHonormMuTe) mMbpBOHAYasHO 3arno4vyHaxa ga ce
pa3BMBaAT KAaTO HE3ABMCMMK MPOEKTU N NPOAYKTM (KaTo NpoeKTa C OTBOPEH KOoA
NHibernate), a no-kbcHO Habpaxa OrpoMHa nONYASPHOCT M A[oBefoxa Ao
HyXxpaaTta oT BrpaxaaHeto um B .NET Framework. Taka ce poamxa TeXHONOrnmmTe
LINQ-to-SQL n ADO.NET Entity Framework cvbotBeTHO B .NET 3.5 n .NET 4.0.

Application Programming Interface (API)

Bcekn .NET MHCTPpYMEHT namn TEXHOAOMMS ce N3non3ea, KaTo ce cb3gasaT 0bekTun
M ce BUKAT TexHMn meToan. HabopbT oT nybamuHm Knacose M MeToau, KOUTO ca
OOCTBbMHM 3a ynoTpeba OT NporpaMmMCTUTE U Ce NPeaoCTaBAT OT TEXHONOrMuTe,
ce Hapuua Application Programming Interface nnv npocto API. 3a npumMep
MoXxeM pa pagem cammsa .NET API, kointo e Habop ot .NET 6mbnmortekn c
KflacoBe, paswupsiBalln Bb3MOXHOCTUTE Ha e3umka, Aobassinkm dyHKUMoHanN-
HOCT OT BMCOKO HMBO. Bcmukum .NET TexHonormu npegnocraBat nybnuuen API.
MHOro 4yecto 3a camMuTe TEXHOOrMMK Ce roBopu NpocTo kaTto 3a API, npenocrta-
BAL, onpegeneHa pyHKLMOHANHOCT, KaTo HanpuMep API 3a paboTta c ¢dannose,
API 3a paboTa c rpacdmka, API 3a pabota c npuHTep, yeb API n T.H. lonsama vact
OT CbBpeMeHHMs codpTyep m3non3Ba MHOXecCTBO Buaose API, o6ocobeHn kaTo
OTAENIHO HUBO B cCODTYEpPHUTE NPUSIOXKEHUNS.

.NET pokyMeHTauyusaTa

MHOro 4yecTto ce Hasara ga ce AOKYMeHTupa eauH API, 3awoTo TOM CbAbpXa
MHOXEeCTBO NPOCTPaAHCTBa OT UMeHa U knacose. KnacoseTe cbabpXXaT METOAMN U
napamMeTpm, CMUCLNABT Ha KOUTO He BMHArM e odyeBmaeH u Tpabsa aa 6bae
06scHeH. CbliecTByBaT BbTPELHN 3aBUCUMOCTU MeXAy OTAeNIHUTE Knacose u
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3a npaBuHaTa UM yrnoTpeba ca Heob6xoanMun passicHeHUs. TakmBa pa3siCHEHUS
M TEXHUYECKM MHCTPYKLMKM 3@ N3N0J3BaHe Ha gageHa TexHonorusd, 6ubnnoreka
mnn API n ce HapuyaT pAOKyMeHTauus. [oKyMeHTauusiTa npencrabBfisBa
CbBKYMHOCT OT AOKYMEHTM C TEXHUYECKO CbAbpXXaHue.

.NET Framework cblWwo wnMa [AOKyMeHTauus, paspaboTBaHa M noaabpXKaHa
odunumanHo ot MankpocodT. Ta e gocTtbnHa nNyb6smyHo B UHTEpHeT n ce
pa3npocTpaHsaBa 3aeaHo ¢ .NET nnatdopmata KaTo CbBKYMHOCT OT LOKYMEHTHU
M MHCTPYMEHTM 3a NpernexnaHeTto UM 1 3a TbpCeHe.

bubnnotekata MSDN Library npeacrasnsaBa opuunanHata AOKYMeHTauMsa Ha
Microsoft 3a BCMYKM TEXHM NpPoOAYKTM 3a pa3paboTunmum u codTyepHun
TexHonornm. B yactHocT gokymeHTaumsaTa 3a .NET Framework e yact ot MSDN
Library n e goctbnHa B WHTepHeT Ha aapec: http://msdn.microsoft.com/en-
us/library/ms229335(VS.100).aspx. ETo kak n3rnexaa Ta:

msdn oing [2)

.NET Framework Developer Center
Home ihrary Learn Downloads Support Community Forums | Lightweight Beta | ScriptFree

-.;l Printer Friendly Version 4}: Add To Favorites (=4 send Click to Rate and Give Feedback ':,'\.f':,'{':,\.—':’\.r':,\.r
MSDN Library j MSDN » MSDN Library ¥ .NET Development * .NET Framework 4 Beta 2 ¥ ﬂ
Design Tools .MET Framework Class Library F
Development Tools an
Mobile and Embedded | [ Collapse Al
(] -MET Development 'rﬁE_rle':Ework 4 Kk ClI Lib ) ) -
. . ramewor ass Libra This page is specific to
B -NET Framework 4 ry Microsoft Visual Studio
[ -NET Framewor [This documentation is for preview only, and is 2010/.NET Framework 4
il subject to change in later releases. Blank topics are . .
Accessibilit inclided as placgeholders.] P Other versions are also available
Microsoft.A ] ] ] for th_e followmlg: ]
. The .MNET Frameworl class library iz a library of * Microsoft Visual Studio
Microsoft.B classes, interfaces, and value types that provides 2005/.NET Framework 2.0
Microsoft.B access to system functienality and is designed to be
= - B the feundation en which .NET Framework * .NET Framework 3.0
+] Microsoft. icati i
: applications, components, and centrols are built. e Microsoft Visual Studio
Microsoft.B : @ Namespaces 2008/.NET Framewaork 3.5
Microsoft.B ¢
Microsoft.B The .NET Framewaork class library provides the following namespaces, which are
Microsoft.B documentad in detail in this reference.
Microsoft.B Accessibility
. i Contains types that are part of a managed wrapper for the Component Object Model
Microsoft.B ({COM) accessibility interface.
I‘-Uc:rosoft.B Microsoft. Aspnet. Snapin
Microsoft.B Contains classzes that are necessary for the ASF.NET management console
Microsoft.B application te interact with the Microsoft Management Console (MMC).
Microsoft.B Microsoft.Build.BuildEngine
) Contains the classes that represent the MSBuild engine.
Microsoft.B
Microsoft.Build.Censtruction
+

Microsoft.B - Contains types that the M3Build object model uses to construct project roots with

unevaluated values.
vI

o |
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KakBo Bu Tpsi6bBa, 3a aa nporpamupare Ha C#?

Cnen kato pasrnegaxme kKakBo npeacrtasnsasaTt .NET nnatdopmata, .NET
6mnbnmnotekmnte n .NET TexHomormmte, MOXeM pAa MNPEMUMHEM KbM MUCAHETO,
KOMMOUAMPAHETO U U3nbjiHeHNeTo Ha C# nporpamu.

ba3oBuTe U3MCKBaHMA, 3a Aa MoXeTe ga nporpamMmupaTte Ha C# ca MHCTanupaH
.NET Framework u TekcTOoB pepakTop. TeKCTOBUAT peaakTop CiyXu 3a
Cb3faBaHe U pefakTupaHe Ha C# Koaa, a 3a KOMNUAUPAHE N U3NbJIHEHME Ce
Hy>xgaem oT camusa .NET Framework.

TeKkCcTOB peaakTop

TeKCTOBUAT peAaKTop CIAYXM 3a NMMCaHe Ha U3XOA4HUSA KoA Ha nporpamaTa v 3a
3anuceaHeTo My BbB dainn. Cnen ToBa KOABT Ce KOMMUAMpa U n3nbiHasa. KaTto
TEKCTOB pefakTop MoxeTe Aa m3nonseaTte BrpageHma B Windows pepaktop
Notepad (KOMTO € M3KIKYUTENTHO NPUMUTUBEH U HeyaobeH 3a paboTta) unu aa
Cn mnaternute no-gobbp 6e3nnateH penakTop KaTo HampuMep HSKOM OoT
penakTopute Notepad++ (http://notepad-plus.sourceforge.net) wnnm PSPad
(www.pspad.com).

KoMmnunauua v nanosiHeHue Ha C# nporpamm

Jolige BpeMe ga KoMOuaMpaMe U U3NbAHUMM Beye pasrfefaHus TeopeTuyeH
npuMep Ha NpocTa nporpama, HanucaHa Ha C#. 3a uenTta TpsabBa Aa HanpasBuM
cnefHoTo:

- [a cb3gagem dann c ume HelloCSharp.cs;

- [a 3anuwemM npuMepHaTa nporpama BbB danna;

- [da komnununpame HelloCSharp.cs 0o dann HelloCSharp.exe;
- [Jda u3nbnHuM daiina HelloCSharp.exe.

A cera, HeKa [la ro HanpaBuM Ha KOMMOTbLPa!

He 3a6paBsiiTe npeaM 3anouysBaHeTo C NpuMepa, Aa MHCTa-
& nupate .NET Framework Ha kommniotbpa cu! B nportuseH

cnyyaii HAMa Aa MoXKeTe Aa KOMNuAMpaTe M Aa U3NbJ/IHUTe
nporpamara.

Mo npuHumn .NET Framework ce uHcTanupa 3aegHo ¢ Windows, HO B HSIKOM
cuTyauum Bce nak 6u Moron Aa nuncea. 3a aa nHctanmpate .NET Framework Ha
KOMMIOTbP, HA KOMTO TOW HE e MHCTanumpaH, TpsbBa ga ro usTernnte OT canTa
Ha MamnkpocodT (http://download.microsoft.com). AKo He 3HaeTe KOs Bepcus
Aa vu3ternute, nsbepere nocsiegHaTa Bepcusa.

FOpHMUTE CTbMNKM BapupaTt Ha pasiMyHUTE ONepauMoHHM CUCTEMWU. TbM KaTo
nporpammpaHeTo nog Linux e Manko BCTpaHu OT (pOKyca Ha HacToswaTa KHuUra,
we pa3srinegame noapobHo KakBO BM e HeobxogmMmo, 3a Aa Hanuwerte u
M3NbJHUTE NpuMepHaTa nporpama nog Windows. 3a Te3n OT Bac KOMTO MCKaT
Aa ce onuTaT Aa nporpamMupat Ha C# B Linux cpeaa we cnoMmeHeM HeobxoanmuTe


http://notepad-plus.sourceforge.net/
http://www.pspad.com/
http://download.microsoft.com/
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WHCTPYMEHTN U Te LWe UMaT Bb3MOXHOCT Aa CU MM U3TErnaT v Aa ekcrnepu-
MeHTUupar.

ETo ro n koabT Ha HawaTa nbpea C# nporpama:

HelloCSharp.cs

class HelloCSharp
{

static void Main()

{

}
}

System.Console.WriteLine("Hello, C#!");

KomnununpaHe Ha C# nporpamm noa Windows

MbpBO CTapTMpaMe KOH30fnaTa 3a KomMaHAn Ha Windows, n3BecTHa owe KaTto
Command Prompt (ToBa ctaBa oT rnaBHOTO MeH0 Ha Windows Explorer -
Start -> Programs -> Accessories -> Command Prompt):

':”“— Command Prompt 41_

Open
% Snipping Tool '@' Run as administrator
|Ji_ﬁl} Paint Pin to Taskbar

Pin to Start Menu

%‘9 Remote Desktop Conng Rermowe from this list

@f— Magnifier Properties

'l_‘.u Solitaire Help and Support

P All Programs ME
&

3a npeanoynTaHe e B KOH30MaTa Aa ce paboTu ¢ aAMUHUCTPATOPCKM NpaBsa, Tbi
KaTo Mpu nAvncaTa MM HSKOW ornepauumn He ca nossosieHn. CTapTMpaHeTo Ha
Command Prompt c aaMMHUCTPATOPCKU NpaBa CTaBa OT KOHTEKCTHOTO MEHI,
KOeTo Ce nosiBABa MpU HATUCKaHe Ha jAecHus O6yTOH Ha MuwKaTa BbpXy
MkoHkaTa Ha Command Prompt (BX. KapTMHKaTa).
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Heka cnep ToBa OT KOH30/1aTa Cb34aAeM AMPEKTOPUA, B KOSATO LUe ekcnepu-
MeHTMpaMe. M3nonssame komMaHAaTa md 3a Cb3JaBaHe Ha AUPEKTopua U
KOMaHaaTa cd 3a Biv3aHe B Hed:

EA Administrator: Command Prompt =JI=0 X
C:\>md IntroCSharp

C:%\>cd IntroC3harp

C:\IntroCSharp>_

b .

OunpektopusaTa ce kasea IntroCSharp n ce Hamupa B C:\. [poMeHsMe TeKkyLlaTa
avpekTopusa Ha C:\IntroCSharp u cb3gaBaMe HOB ¢dann HelloCSharp.cs, KaTo
3a uenta nsnonssame BrpageHna B Windows tekctos pegaktop Notepad. 3a aa
cb3pageM dalina, Ha KOH30/aTa U3nMceame cnegHaTta KoMaHaa:

notepad HelloCSharp.cs

Toea crtaptupa Notepad v ToM nokasBa c/leaHMs AManoroB nposopel 3a
Cb3faBaHe Ha HecbllecTByBaly dann:

EA Administrator: Command Prompt = |5 D

C:\>cd IntroC3harp

C:\Introtﬁharp)notepad HelloCSharp.cs

C:\IntroC
File Edit Format View Help

Notepad

Cannot find the HelloCSharp.cs file.

Do you want to create a new file?
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Notepad HM nuTa ganun uckame ga 6vae cb3gageH HoB dans, 3aloTO TaKbB B
MOoMeHTa nuncea. OTroBapsiMe ¢ "Yes". CnegBalwlaTta CTblKa € Aa Npenuvuem
rnporpamaTa MM NpocTo Aa NPexXBbpPNMM TekcTa 4ype3 konmpaHe (Copy / Paste):

.... HelloCSharp.cs - Motepad EI@

File Edit Format  Wiew Help
class HelloCsharp J

static void Main(string[] args)

System.Console.writeLine("Hello C#!"7;

¥
H

3anuceame 4pe3 [Ctrl-S] n 3aTtBapsame pepaktopa Notepad c [Alt-F4]. Beue
MMaMe U3XOAHMS KoA Ha HawaTa npumepHa C# nporpama, 3anmcaH BbB darna
C:\IntroCSharp\HelloCSharp.cs. OctaBa Aa ro KoMnuaupame un M3NbAHUM.
KoMnunaumsaTa ce n3pbpluBa C KOMNuaaTopa csc.exe.

[ I

BN Administrator: Command Prompt

C:\IntroCSharp>csc HelloCSharp.cs
‘csc’ is not recognized as an internal or external command,

operable program or batch file.

C:\IntroCSharp>_

L y

.

ETo, ye nonyunxme rpewka — Windows He Moxe [Aa HaMepu U3MbAHWUM daiin
WM BrpaieHa KoMaH4a C MMe csc. TOBa € YeCTo cpellaH Npobaem n e HopMasHo
[la ce nosiBW, ako cera 3ano4ysaMe aa paboTum c C#. MNPUUYMHUTE 3@ HEFO MOXE
[la ca cnegHuTe:

- He e uHcTtanupaH .NET Framework;

- WHcTtanupaH e .NET Framework, HO pAaupektopusata Microsoft.NET\
Framework\v4.0 He e B NbTa 3a TbpCEeHEe Ha M3NbAHUMKU dannose wu
Windows He Hamupa csc.exe, BbNPEKM Ye TON € HannyeH Ha AucKa.

MbpBMAT Npobnem ce pewaBa kKaTo ce uHctanupa .NET Framework (B Hawwus
cnyyan - Bepcus 4.0). Opyrmat npobnemM Moxe ga ce pewnm C NPOMEHU B
CUCTEMHMSA NbT (LLe ro HanpaBuM cnej Maako) UK Ype3 U3nosi3aBaHe Ha NbJIHUS
NbT 4O csc.exe, KaKTO e MOKas3aHO Ha KapTuUHKaTa Aony. B Hawwa cnydan
NbAHMAT NbT Ao C# KoMnunatTopa Ha Hawusa TBbPA AUCK € CNeaHuAT:
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c:\Windows\Microsoft.NET\Framework\v4.0.21006\csc.exe. da n3BnKame
KoMnmnaTtopa u Aa My noaadeM KaTo napaMeTbp danna, Konto TpssbBa Aa 6bae
koMmnunmpaH (HelloCSharp.cs):

M Administrator: Command Promp

C:\IntroCSharp>c:\Windows\Microsoft NET\Framework\u4.0.21006\csc.exe HelloCSharpis
.cs o
Microsoft (R) Uisual CH# 2010 Compiler version 4.0.21006.1

Copyright (C) Microsoft Corporation. All rights reserved.

C:\IntroCSharp>_

Cnen uv3NbNHEHMETO CU csc MNpuKIodBa 6e3 rpewku, KaTto npousBexnaa B
pesynTtaT ¢arna C:\IntroCSharp\HelloCSharp.exe. 3a fa ro U3NbJHUM, MPOCTO
TpsibBa Aa M3NULWEM UMETO MY. Pe3ynTaTbT OT M3MbJIHEHMETO Ha HalwaTa NbpBa
nporpama e cbobueHneto "Hello, C#!", oTmeuyaTaHo Ha KoH30/1aTa. He e Hewo
BEJINKO, HO € eaHo fob6po Hayvano:

B4 Administrator: Command Prompt H@ﬁ

C:\IntroCSharp>HelloC3harp.exe
BHello CH!? I

1| »

C:\IntroCsSharp>_

MpomMmsiHa Ha cucteMHuTe nbTUa B Windows

Moxxe 61 B/ e AoCaiHO BCEKU MbT a U3NUCBATE NbJIHUSA NMbT 40 csc.exe, KOraTo
komnunupate C# nporpamu npes KoH3onarta. 3a Aa nsberHeTte ToBa, MOXeTe Aa
pefaktTMpate cucteMHuTe nbTuwa B Windows u cnen ToBa Aa 3aTBopuTe
KOH30/1aTa M Aa s nycHeTe OTHOBO. [poMsiHaTa Ha CUCTEMHMUTE MbTMWA B
Windows cTaBa no cnegHust HaumH:

1. OTnBaMe B KOHTPO/AHMS naHen u un3bupame "System". losBaBa ce
cnepHusT gobpe nosHaT nNposopeL:
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—

Control Panel Home

'E‘:;' Device Manager
'E‘:;' Remote settings
'EI:B' Systermn protection

'E‘:;' Advanced system settings

See also
Action Center
Windows Update

Performance Information
Tools

l\_./”\.,/l |jﬂ <« Al Control Panel Ihems » System - | &?| | Search Control Ponel ol

View basic information about your computer

Windows edition
Windows 7 Enterprise
Copyright © 2009 Microsoft Corporation. All rights

reserved.
—_—
System
Rating: m Windows Experience Index
Processor Intel(R) Core(TM)2 Quad CPU Q8200 @

2.33GHz 233 GHz
Installed memory (RAM): 4,00 GB (3.90 GBE usable)

System type: 64-bit Operating System
Pen and Touch: MNao Pen or Touch Input is available for this
Display

and

Computer name, dornain, and workgroup settings

2. N3bmpame "Advanced System Settings". [osiBABa ce AuanoroBusaT
nposopey, "System Properties":

Syste

m Properties @

Computer Name | Hardware | Advanced | Sustem Protection | Hemotel

You must be logged on as an Administrator to make most of these changes.

Performarce

Visual effects, pracessor scheduling, merony uzage, and virtual mermory

Settings.

User Profiles

Desktop settings related to your logon

Startup and Recovery

Systern startup, system failure, and debugaing information

Settings...

Settings.

Environment W aniables...

QK H Cancel ] Apply
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3. Hatuckame 6ytoHa "Environment Variables" u ce nokassa npo3opeuy C

BCMYKM NMPOMEHSTNBU Ha CpeaaTa.

o )

Errvironmment Wariables @

IUser variables For donchey

Wariable Yalue T
C:\Program Files hGalliolbing C:4Pro... ‘

TEMP “%lSERPROFILE%\AppDatailocalTemp |

TP %=USERPROFILE%:\ AppDatal Locall Temp

LLTRAMOMN LA, CHProgram FilesilltraMoniFesourcesien ™

Mew.. || Edt.. || Delete |
System variables

YWariable Yalue it

BPADIr CProgram Files (x86)\Microsoft Team ... L4

ComSpe: Ciindows) syskem32iomd exe

DR T C:\Program Files (=861 Sandcastle),

FP NG _HOST ... MO -
| mMew.. || Edt.. || Delete |

[ Ok ] [ Cancel ]

4. U3bupame "Path" oT cnucbka C NpoMeHNMBUTE, KaKTO € MOKa3aHO Ha

ropHata KapTuMHKa W HaTMckaMme 6yToHa "Edit". lMNosiBaAaBa ce Manko
nposop4ye, B KOeTo pgobaBsiMe NbTS A0 AUPEKTopusiTa, KbAETO €
nHctanupaH .NET Framework:

I ]

Edit User Variable (3]

Yariable name: Path

Yariable walue: st Microsoft, MET | Framewaorkly4. 0. 21006

(o] 4 ] [ Cancel

Pazbupa ce, nbpBO TpsibBa Aa HaMepuMm KbAe € wuHcTtanupaH .NET
Framework. CraHgapTHO TOM Ce HaMupa HSAKbAE B AUpeKTopusaTa
C:\Windows\Microsoft.NET, Hanpumep B ciegHaTa QUpeKTopus:
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C:\Windows\Microsoft.NET\Framework\v.4.0.21006

[obaBaHeTO Ha AOMBAHUTENEH MbT KbM BeYe CbLEeCTBYBaLWMTE NbTMLLA OT
NnpoMeHnBaTa Ha cpegaTa Path ce n3BbpluBa KaTo HOBUAT MbT Ce AosieNm
00 CbLUEeCTBYBaWMTE M 3a pa3fennTen Mexay TaX Ce M3Moj3Ba Touka u
3anetas ().

bbaeTe BHMMaTEsNIHU, 3aW0TO aKO MU3TpUeTe HAKOW OT Beue
& CblUleCcTByBallMTe CUCTEMHM NMbTULLA, onpeaesieHn (PyHKUUKn

B Windows wam 4yact oT MHCTanupaHua codryep morart ga
cnpart aa PyHKLUMOHMPAT HOPMAJIHO!

5. Korato cMe rotoBu C NbTsd, MOXEM Aa Cce onnTtaMme ga M3BMKaMe csc.exe,
6e3 ga nocodBaMe MbjAHUA NbT A0 Hero. 3a uenta oTBapsiMe cmd.exe
(Command Prompt) v nmweMm koMmaHgaTa "csc". bu TpsibBano pa ce
nanuwe Bepcusata Ha C# komnunatopa U cboblieHne, 4ye He e 3adadeH
BXxoaeH dann:

BN Administrator: Command Prompt | == ‘&]

C:\IntroCSharp>csc
Microsoft (R) Uisual CH# 2010 Compiler version 4.0.21006.1
Copyright (C) Microsoft Corporation. All rights reserved.

fatal error CS2008: No inputs specified

C:\IntroCSharp>_

CpepaaTa 3a paspabortka Visual Studio

[1o MOMeHTa pa3riegaxMme Kak ce komnunupaTt v nsnbnHasat C# nporpamu npes
koH3onata (Command Prompt). Pa3zbupa ce, nma 1 no-neceH HayuH — 4ype3
M3Non3BaHe Ha WHTEerpupaHa cpepa 3a pa3paborka, KoATO Moxe nAa
M3NbJIHSBA BMECTO HAaC BCUYKM KOMaHAM, KOUTO m3nonssaxme. Heka pasrne-
[aMe Kak ce paboTu cbC cpeaun 3a pa3paboTka M C KaKBO HUM noMaraT Te, 3a Aa
CW BbpLKM No-necHo paboTaTa.

MHTerpupaHu cpeamu 3a pa3pabortka

B npeaxoaHuTe NpuMepu pasrineaaxme KOMNuiauus v M3nbHEHWE Ha NporpaMa
OT eAuH eanHCTBeH dain. O6MKHOBEHO MpOrpaMmTe ca CbCTABEHW OT MHOIO
dalinoBe, noHsakora gopwu AeceTkn xunaau. NMUcaHeTo C TEeKCTOB peaakTop,
KOMMUAMPAHETO U W3MbJIHEHWMETO Ha eaHa MporpaMa OT KOMaHAHWA pen e
CpaBHUTESTHO NpocTa paboTa, HO [la HanpaBMM TOBa 3a rofiiM MPOEKT, MOXe Aa
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Ce OKaXe CNOXHO M TPYAOEMKO 3aHMMaHue. 3a HaMmasigiBaHe Ha CNOXHOCTTa,
yfnecHsBaHe Ha MNMcaHeTo, KOMMWUAMPAHETO U M3MbJIHEHWETO Ha codTyepHu
NpUNOXeHnsa 4pes eauH eauHCTBEH WHCTPYMEHT CblUecTByBaT BU3YyasHU
MPUIOXKEHNS, HAapeYeHN UHTEerpuvpaHu cpeam 3a paspaborka (Integrated
Development Environment, IDE). CpeauTte 3a pa3paboTka Han-4yecTo npeanaraT
MHOXECTBO [AOMbJIHEHUS KbM OCHOBHMTE QYHKUMKM 3a pa3paboTka, KaTto
HanpuMmep paebbreaHe, M3NbjHEHWME Ha unit TecToBe, npoBepka 3a 4ecTo
CpeLlaHn rpeLkn, AoCTbMN A0 XpaHuUuLWe 3a KOHTPO Ha BepCcunTe n Apyru.

KakBo e Visual Studio?

Visual Studio (VS) e MowHa nHTerpmpaHa cpega 3a paspaboTtka Ha copTyepHu
npunoxeHnsa 3a Windows n 3a nnatgopmata .NET Framework. VS noaavpxa
pasnuyHu e3mum 3a nporpammpaHe (Hanpumep C#, VB.NET n C++) v pasnumyndu
TexHonorum 3a paspabortka Ha codTtyep (Win32, COM, ASP.NET, ADO.NET
Entity Framework, Windows Forms, WPF, Silverlight n owe pecetkn apyru
Windows n .NET TexHonormu). Visual Studio npegoctaBs MowHa nHterpmpaHa
cpefa 3a nucaHe Ha KoA, KOMNuaupaHe, usnbiHeHue, aebbreaHe M TecTBaHe
Ha NpWIOXeHUs, AM3anH Ha noTpebutenckn nHtepdenc (bopmu, amanosun, yeb
CTpaHuLK, BU3YaJIHU KOHTPOAM U APYrK), MOAENUPAHEe Ha AaHHUW, MoAenupaHe
Ha KIacoBe, U3MbJ/IHEHME Ha TeCTOoBe, NakeTUpaHe Ha NPUNOXEHUS U CTOTULM
apyrn yHkumm.

Visual Studio nma 6e3nnaTtHa Bepcusa HapedeHa Visual Studio Community

Edition, koaTo MoXxe aa ce usternm 6e3nsaTtHO OT Herosusa odwuuManeH canT:
https://www.visualstudio.com.

B paMkuTe Ha HacTosilWaTa KHUra e pasrfiieqaMe caMo Hal-BaXKHUTE YHKLUNK
Ha Visual Studio — cBbp3aHuUTe CbC CaMOTO NporpammpaHe. ToBa ca yHKunmTe
3a Cb3fdaBaHe, pedakKTupaHe, KOMMWAMpaHe, U3NbjHeHue u gebbreaHe Ha
nporpamu.

MNpeov ga NpeMMHEM KbM MNpuMepa, Heka pa3srnegamMe Masko no-noapobHo
CTPYKTypaTa Ha Bu3yanHusa nHtepdenc Ha Visual Studio. OcHOBHa cbCcTaBHa
yactT ca nposopumte. Bcekum nposopel peanusnpa pasanyHa QyHKUKS,
CBbp3aHa C pa3paboTkata Ha npunoxeHus. [la pasrnegamMe Kak umsrnexaa
Visual Studio cnea HavyanHa MHCTanaums n KoHdurypaumsa no nogpasbupate.
To cbabpXKa HAKONKO nMpo3opeLla:

- Start Page - oT HauyanHaTa CTpaHMLUa MOXeTe JIECHO Aa OTBOPUTE HAKOMN
OT nocnegHuTe CU MNPOEKTU UM Ja crapTupaTe HOB, Aa HanpasuTte
nbpBaTta cu C# nporpama, Aa noay4ymTe nomoLl 3a u3nonssaHeTo Ha C#.

- Solution Explorer - npn He3apeaeH NpoOeKT TO3U NPO30peEL, € Npa3eH, HO
TOM Le CTaHe 4yacT OT XMBOTa BM KaTto C# nporpamucT. B Hero we ce
nokasea CTPYKTypaTa Ha MpOeKTa BM — BCUYKM (hainoBe, OT KOUTO ce
CbCTOM, HE3aBMCMMO ganun Te ca C# Koa, KapTUHKK, KOUTO Non3saTte, Unmu
HAKaKbB APYr BUA KOA W pecypcu.


https://www.visualstudio.com/
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l@, Start Page - Microsoft Visual C# 2010 Express
File Edit ‘“iew Tools Window Help

[ ][ E )]

P S @ 8 a9 - | b | ] GetNotwithThis

- A e Bl L

Start Page X

0| '}r

xOg|o

Microsoft* :
OB Visual C 2010 xpress

Latest MNews
3et Started

@ Mew Project..,

E Open Project...
Welcome

Errar List
& 0 Errors | M 0Warnings | (i) 0 Messages

Descripti..  File Line Column Project

-~ Solution E::-::F||... * 0 X

CoblecTByBaT owe MHOro apyru nposopum BbB Visual Studio ¢ nomowHo

npegHadHayeHne, KOMTo HAMa Aa pa3rnexagame B MOMEHTaA.

Cb3paBaHe Ha HOB C# npoekT

Mpean pa HanpaBMM KakBOTO M Aa e BbB Visual Studio, TpsibBa Aa cb3nanem HoB
NMPOeKT WM Jda 3apeanMm cbluecTByBall. [1pOEKTbT JIOTMYECKM Trpynupa
MHOXecTBO dannose, npegHasHayeHW Ja peanu3npaTt HAKaAKBo codTyepHO
NpUIOXeHMe MM cucTtemMa. 3a BCsSka MNporpamMa € npenopbymMTeniHO ga ce

Cb34aBa OoTAENEH NMPOEKT.

MpoekT BbB Visual Studio ce cb3gaBa upes cnegBaHe Ha CliegHUTE CTbIKU:

- File -> New Project ...

- [lMosBsiBa ce NOMOLWHUKDBT 3@ HOBU NMPOEKTN N B HETO Ca VI36p0€HVI TUMNOBETE
NPoOEKTN, KOUTO MOXEM [a Cb3AadeM. Nmarite npeasuna, 4e noHeXxe

n3rnonseame 6es3nsiatHa Bepcusa Ha Visual

Studio, npeaHa3HayeHa

rnaBHoO 3a Yyd4auwu, uwe BMAMM [J0CTa NO-MAJZIKO BuUAOBE TNMPOEKTM,

OTKOJIKOTO B CTaHAapTHUTE, niaTeHn sepcuun Ha VS:
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Mews Project

Recent Templates Sart by: [Default b3

Installed Tem plates

ol Windows Farms Application

Wisual C# 4=

Online Termplates

é':cﬁ Class Library

gﬁ WUPF Bpplication
5]

ch| WPF Browser Bpplication

gﬁﬁ Consale Application

ch| Empty Project

Wisual CH
Wisual CH
Wisual CH
Wisual CH
Wisual CH

Wisual C#

Marne: IntroToCSharp

L5 s
| Search Installed Ternplates ~ |
Type: Visual C#
A project for creating a command-line
application

- WN3bupame Console Application. KoH301HUTE NpUIOXEHUS Ca Nporpamu,
KOWTO MOA3BaT 3a BXOA W U3X0A4 KOH3onaTa. Korato e Heob6xoammo aa ce
BbBeAaT AaHHU, Te Ce BbBeXAaT OT KJlaBnaTypaTa, a KoraTto ce oTrnedaTsa
HeLo, TO Ce nosiBsiBa B KOH301aTa (T.e. KaTo TEKCT Ha eKpaHa B npo3opeua
Ha nporpamaTa). OCBeH KOH3O0/HW MpuUAOXeHusaTa MoraT Aa 6baaT C
rpadmueH notpebutenckn uHTepdenc (GUI), yeb npunoxeHus, yeb
ycnyru, MobunHmn npunoxenus, RIA npunoXxeHns v Apyru.

- B noneto "Name" nunweM MMeTo Ha npoekTa. B Hawusa cnydyan nsbmupame

nme IntroToCSharp.

- Hatunckame 6yTtoHa [OK].

HoBocb3gaaeHnaT MpoekT ce nokasBa B Solution Explorer. ABTOMaTtu4yHo e
nobaBeH 1 NbpBUAT HU dain, cbabpXal, Koda Ha NporpamMaTa. Tol HOCK UMETOo
Program.cs. BaxHO e ga 3ajaBaMe CMUC/NIEHM MMeHa Ha HawwuTe daiinose,
KJlacoBe, METOAM W ApYrM €NeMeHTW OT nporpamaTa, 3a Aa MOXEeM cfej ToBa
JlIeCHO Ja M HammpaMme M ga ce OpuMeHTMpaMe C Kogda. 3a Aa npeuMeHyBaMme
c¢darina Program.cs, WpakBaMe C geceH 6yToH Bbpxy Hero B Solution Explorer n
ns3bupame "Rename". Moxe aa 3agafeM 3a MMe Ha OCHOBHMSA dann OT HawaTa
C# nporpama HelloCSharp.cs. [lpenMeHyBaHeTO Ha dalia MOXEM Aa U3MbAHUM
n c knaeuwa [F2], koraTto e n3bpaH cboTBeTHUS ain oT Solution Explorer:
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File Edit ‘iew Project Debug Data Tools Window Help

Pl e (T e | % Ga 9 - | b | [ | GetNotWithThis | e B
Do har | Z 2,

@ IntroToCSharp - Microsoft Visual C# 2010 Express E\@

Salutian Explorer 1

= |Bial 5
4[5 IntroToCSharp
> [=d| Properties

»  [+3] References

Program.cs

glntroTaCsharp. Prog -|£‘*¥Main(string[]args)

“lusing System;
using System.Collections.Generic;
using System.Ling;
using System.Text;

o

o Dranram cs

O Qpen
“'namespace IntroToCSharp Ml Froperties Open With...
W05 -|« 1
0% _-| "N Program, [=] iew Cade F7
Eror List =51 | Exclude From Project
@ 0 Errars |_:‘_\.IJWarn|ngs | i) 0 hessages Build| % cut Crl o
D File Line Caolum = T
Build Act = “°F¥ Carl+C
Howw the X Delete Del
processe; Rename
= Properties Alt+Enter

MosiBsIBa ce AManoros rnpo3opeL, KOUTO HXU NUTa Aanu MCKamMe OCBEH MMETO Ha
dalina ga npeMMeHyBaMe U MMETO Ha knaca. N3bupame "Yes".
@IntroToCSharp-Microsof‘t\f’isual C# 2010 Express = | = | =

File Edit “iew Project Debug Data Tools Window Help
Ped e T e | # Sa 9 - | B | [ GetNotWithThis S e B

IR LW =

HelloCSharp.cs ¢ Solution Explorer

glntroTaCSharp Prog -|J¥Main(string[] args) - ._='I| e E | [=]
“lusing System; + _3 Solution TntroTaCSharp' (1 project)
using System.Collections.Generic; « | 4 A IntroToCSharp

us?ng Microsoft Visual Studio
using

~namesp I."'_"‘. You are renaming a file, Would you also like to perform a rename in this
L' praject of all references to the code element 'Program'?

mnse =«
Errar List
& 0 Errors |

D File
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Cnen KaTto W3MbAHUM TOPHUTE CTbMKWM Beye WMMaMe MbpBOTO KOH3O0JIHO

npuaoxeHme Hocew,o MMeTo IntroToCSharp M CbAbpXaLWo eanH eaUHCTBEH Knac
HelloCSharp:

l@ IntroToCSharp - Microsoft Visual C# 2010 Express E\@

File  Edit Wiew Project Debug Data Tools Window Help
en R R = P N
DR ez 2.

9 - | b [® GetotwithThis - & A e Bl E] <

-

HelloCSharp.cs Solution Explorer

JgHelloCSharp -|;.,th'1ain(string[] args) = e E | (=]
=lclass HelloCSharp L g Solution 'TntroToCSharp' (1 project)
{ 4 (5] IntroToCSharp

static void Main(string[] args)
i
A

» [=d] Properties
o] References
] HelloCSharp.cs

Properties

Error List
& 0 Errors | B 0'Warnings | (i) 0 Messages

D File Line Colurnn Project

Colf

OcTaBa ga AONbAHMM KoAa Ha MeToda Main(). Mo noagpasbupaHe KOALT Ha
HelloCSharp.cs 6u TpsibBano fa e 3apeneH 3a pepakTupaHe. AKO He e,
WwpakBaMe AaBa nNbTM Bbpxy danna HelloCSharp.cs B Solution Explorer
nposopeua, 3a Aa ro 3apeauM. lNMonbsBame copc Koaa:

JigHelloCsharp

“lclass HelloCSharp
1

a¥Main(string[] args) -

s

static wvoid Main(string[] args)

1

m

System.Console.Writeline("Hello C#!");

0% -« m R
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KoMmnunupaHe Ha copc koaa

MpouecbT Ha kKoMnunaumsa BbB Visual Studio BkIOUBA HAKOIKO CTbIMKMU:

- [lpoBepka 3a CUHTaKTUYHWN IPELLKHN;

Errar List * 01X
@ 1Eror | 1\ 0%Warnings | (i) 0 Messages
Description File Line Colurmn Project

The narme ' erma’ does not [He

stin the current context

- TpoBepKa 3a ApYru rpeLkn, HanpuMep nunceawm 6MbnnoTeku;

- MNpeobpasysaHe Ha C# kopa B u3nbAHMM dann (.NET acembnn). Mpwu
KOH30/THU MPUIIOXKEHUS ce nosy4yasa .exe dann.

3a ga koMnuaupame Hawusa npuMmepeH ¢dann BbB Visual Studio, HaTuckame
knaeuwa [F6]. OBMKHOBEHO OLLEe AOKATO NULIEM W Hal-KbCHO NpW KOMNuiaums
HaMepeHuUTe rpeLlkn ce nogyepTaBaTt B YepBEHO, 3a Aa NPMBAMYAT BHUMAHMETO
Ha mporpammucra, U ce nokassaT BbB Bu3yanusatopa "Error List" (ako cte ro
U3KJTIOYUIIN MOXETE Aa ro nokaxerte oT MeHtTo "View" Ha Visual Studio).

AKO B NMpoeKTa HM MMa NOHe efHa rpewka, 7o Ta ce otbensassa C ManbK YepBeH
"X" B nposopeua "Error List". 3a BcAka rpewka ce Bu3yanusumpa KpaTKo
onucaHume Ha npobnema, nme Ha ¢ain, HOMEp Ha pea U MMe Ha npoekT. AKO
WpakKHeM ABa MbTWU BbPXY HAKOSA OT rpewkute B "Error List", Visual Studio Hu
npexebp/ia aBTOMAaTUYHO B CbOTBETHMS (pan M Ha CbOTBETHUS pea B Koaa, Ha
MSICTOTO B KOAA, KbAETO € Bb3HWKHAaMNa rpewkara.

CrapTupaHe Ha npoekKTa

3a pga craptupaMe npoekTta Hatuckame [Ctrl+F5] (3agbpxame knasuwa [Ctrl]
HaTUCHAT W B TOBa BpeMe HaTuckame knasuwa [F5]).

MporpamaTta ce cTrapTvpa M pe3ynTaTbT Ce M3MNMCBa B KOH30MaTa, cneasaH oT
TekcTta "Press any key to continue . . .":

F ~

B C\Windows\system32\cmd.exe =HE X

Hello CH#!
Press any key to continue
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MNMocnenHOTO CbObGLLEHME HE € YacT OT pe3ynTaTa, NPOoM3BeAeH OT nNporpaMarta,
a ce nokasea oT Visual Studio ¢ uen ga HM noacetu, 4e nporpamarta €
3aBbplUniIa U3NbJHEHNETO CU U Aa HW Aafe BpeMe Aa BUAWM pesynTaTta. AKo
cTapTupame nporpamaTta camo c [F5], BbnpocHoTO cbobuwieHne HAMA Aa ce
NosAIBM W pe3ynTaTbT Lle M34e3He BedHara cfies KaTo ce e MNosiBMI, 3auloTo
nporpaMara e NpPUKAI4YYN 1 HEMHUST npo3opel we 6bae 3aTBOpeH. 3aToBa
n3nonseante [Ctrl4+F5] 3a ga ctapTupaTe CBOUTE KOH30JIHM NMpOrpamu.

He BCMYKM TMNOBe MpPOEKTU MoraT Aa Ce U3NbJiHABaT. 3a Aa ce M3nbiHu C#
MPOEKT, e HeobxoaMmMo TOM Aa CbAbpXa TOYHO eAMH Kiac C Main() MmeToa,
AeKnapupaH no HadnHa, onMcaH B Ha4an0TO Ha HacTodAulaTa Tema.

Ae6breaHe Ha nporpamara

KoraTto nporpamaTta HU CbAbpXXa FpeLlukun, U3BECTHU olle KaTo 6broBe, Tpsbea
Aa M HaMepuM U OTCTpaHuM, T.e. ga Aeb6brHem nporpamMarta. [lpouechbT Ha
nebbreaHe BK/OYBA:

- 3abensasBaHe Ha npobnemute (6broseTte);
- HamunpaHe Ha Kofa, KOUTO NpuYMHABa npobnemure;
- OnpaBssiHe Ha KoAa, Taka 4ye nporpamarta ga paboTu NpaBuHO;

- TecTBaHe, 3a Aa ce ybeauMm, ye nporpamaTta paboTu MpaBUNIHO cnej
HAHECEHUTE KOpPEKLNN.

MpouecbT MoOXe Aa ce MOBTOPWM HSKOJIKO MbTW, AOKATO nMporpamaTta 3apaboTu
npaBuIHO.

Cnep kaTo cMme 3abenssanu npobneM B nporpamata Tpsbsa Aa HaMepuM KoAa,
KOMTO ro npuuymHsBea. Visual Studio Moxe ga HM MOMOrHe C TOBa, KaToO HWU
No3BO/IN Aa NPOBEPMM MOCTLMNKOBO Aa/iM BCMUYKO paboTu, KakTo € niaHmpaHo.

3a ga cnpeM U3NbJHEHMETO Ha NporpaMaTa Ha HAKakKBW OnpedeneHn MecTa,
MOXEeM fa MNocCTaBsiMe TOYMKM Ha NMpeKbCBaHe, M3BECTHM Olle KaTo cTonepu
(breakpoints). CtonepbT e acouumpaH KbM peg OT nporpamara. lNporpamarta
cnvpa U3NbJHEHMETO CU Ha TEe3n peaoBe, KbAETO MMa cTonep M MNo3BOJIsSIBA
MOCTBbMNKOBO M3MNbJ/IHEHME Ha OCTaHanuTe pegoBe. Ha BcsAka cTbhNka MoOXe Aa
npoeepsieamMe M A0PU Aa NPOMEHSIME CTOMHOCTUTE Ha TEKYLLUTE NPOMEHIUBMN.

[JebbreaHeTo € eanH BUA MOCTbMNKOBO M3NbJ/IHEHUE Ha nporpamMmaTta Ha
3abaBeH Kaabp. TO HM faBa Bb3MOXHOCT MO-/1eCHO Aa BHMKHEM B aetannute u
Aa BUOAUM KbAe TOYHO Bb3HUKBAT NPELLUKNTE N KaKBa € NpunynHaTta 3a T4aX.

Heka HanpaBvMM rpewka B HawaTa nporpamMa yMULWIEHO, 3a Aa BUAUM Kak
MOXEeM aa ce Bb3nosssaMe oT ctonepute (breakpoints). LLle no6aBuM eanH pen
B NporpamaTta, KOWTO LWe npeam3Buka makawudeHue (exception) no Bpeme Ha
M3NbJ/IHEHME (Ha M3K/IKYEHUATa WeEe ce cnpeM noapobHo B rnaBaTta "ObpaboTka
Ha n3knyeHusa".

3acera HeKa HanpasuM nporpamaTa Aa msrnexaa no cinefHust HaumnH:
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HelloCSharp.cs

class HelloCSharp
{

static void Main()

{
throw new NotImplementedException("Intended exception.");
System.Console.WriteLine("Hello, C#!");

}
}

Korato oTHOBO cTapTmpame nporpamata c [Ctrl+F5], we nonyymm rpewka un T4
we 6bae oTneyaTaHa B KOH3o0naTa:

= C\Windows\system32\cmd.exe | = | O] |-

" »

Unhandled Exception: System.NotImplementedException: Intended exception.
at HelloCSharp.Main() in C:\Projects\Example\Example.cs:line 8
Press any key to continue . . . _

% A

[a BnauM Kak ctonepuTe Lie HW NOMOrHaT Aa HaMepuM Kbae e nNpobnembT.
MNpeMecTBaMe Kypcopa Ha pefa, Ha KOWTO e oTBapswarta ckoba Ha meTtoaa, U
HaTuckame [F9] (Taka nocrtaessMe cTonep Ha n3bpaHusa pea). MNMosiBsaBa ce To4ka
Ha npekbCBaHe, KbAeTO MporpamMaTa LWe chnpe MW3MNbJHEHNETO CU, aKo e
cTapTMpaHa B pexuMm Ha aebbreaHe:

LigHellaCSharp = | a¥Mainistring[] args) ']
Telass HelloCSharp +
{ s

- static woild Main(string[] args)

o =
throw new System.NotImplementedException("Intended exception.™};
System.Console.Writeline("Hello C#!");

i
h
mwoss -4 b

Cera TpsbBa fa ctapTMpaMe nporpaMarta B peXuM Ha OTCTPaHsIBaHE Ha rpeLuku
(B pexum Ha gebbreaHe). M3bupame Debug -> Start Debugging nnmn HaTuckame
[F5]. MporpamaTta ce cTapTMpa u BeAHara cies ToBa CnMpa Ha MbpBaTa To4ka
Ha MpeKkbcBaHe, KOATO cpewHe. KoabT Cce ouBeTsBa B XbATO U MOXEM Ja ro
n3nbsHsaBamMe nocrtbnkoBo. C knasumwa [F10] npeMnHaBamMe Ha cneasawms

pea:
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Hellocshercs < [

|'£‘,E$HEIIUCSharp -| avMain(string[] args) -
=lclass HelloCSharp +
1 -
static woid Main(string[] args)
2
=3 }thr‘cm new System.NotImplementedException(“Intended exception.™); B
System.Conscle.Writeline("Hello C#!™);
} n
¥

(1003 -« b

Korato cMe Ha fajeH pea M TOW e XbAT, HEerosBusiT Koi BcCe ole He e
n3nb/IHeH. 3nbnHaBa ce cnep kaTo ro nogMmHeM. B cnyyas Bce owe He cMe
MoONy4Ynnu rpelika, BbMNpeKM 4Ye CMe Ha pena, KOMTo AobaBMXME U KOWUTO 6u
TpsibBano ga s npeamssunkea. Hatuckame [F10] owe BeaHbX, 3a Aa CE U3MbJIHU
Tekywmat pen. To3m nbT Visual Studio nokassa nposopel, KOUTO COYU pena,
KbAETO € Bb3HMKHaja rpewkaTa, KakTo U HSAKOW AOMbAHUTENHM AEeTalian 3a
Hes:

LiEHelloCEharp -| aMainistring[] args) -
el HelloCsh +
;ass s . MNotImplementedException was unhandled X ')r
static void| Intended exception. 1
@ -
s Ehrow n .Trnubleshuutlng tips:
Sys‘tem Get general help for this exception, § - =
} &
¥ 8
search for more Help Online.., —1
Actions:
Wiewr Detail..,
Copy exception detail to the clipboard =
wos -« C

Cnep kaTo Beye 3HaeM TOYHO KbAe € NpobsieMbT B NMporpamaTta, MOXEM ja ro
OTCTpPaHUM. 3a pa cTaHe ToBa TpsibBa NMbpBO Aa CNPEM M3MNbJ/IHEHMETO Ha
nporpamaTa npeamu ga e 3asbpwwnia. M3bupame Debug —> Stop Debugging nnn
HaTtuckame [Shift + F5]. Cnea ToBa natpmsame npobaeMHus peg v ctaptmpame
nporpamaTta B HopMasieH pexum (6e3 npocneassaHe) c [Ctrl+F5].
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AntepHaTtuBm Ha Visual Studio

KakTo Beue BMASAXME, BBLMPEKN 4ye MOXeM Aa MuMHeM m 6e3 Visual Studio Ha
Teopusl, TOBa Ha NpakTMka He e aobpa naen. PaboTtata No KOMOWINPAHE Ha
€4WH TOoNsIM MPOEKT, OTCTPaHSIBAaHETO Ha rpewku B KoAa M MHOro Apyru
aencreus buxa otHenm MHoro BpeMe n3BbH Visual Studio.

OT apyra crtpaHa Visual Studio e nnateHa cpena 3a pa3paboTka Ha codTyep (B
NbjiHaTa My Bepcusi). MHOro xopa TpyAHO MoraT Aa CM NMO3BOJIAT Aa CU 3aKynsT
npodecroHanHUTe My Bepcum (AOpW TOBa MOXE Aa € HEeMNOCWSIHO 3a Manku
bvpMM 1 oTAENHM NMua, KOMTO CEe 3aHMMaBaT C nporpamupaHe). 3a wacTtue
Community BepcuaTa Ha Visual Studio e 6e3nnaTtHa u e gocrtatb4HO Aobpa.

SharpDevelop

EnHa oT Tax e SharpDevelop (#Develop). MoxeTe aa ro HamepuTe Ha cnegHus
canT: http://www.icsharpcode.NET/OpenSource/SD/. #Develop e IDE 3a C# un
ce paspaboTBa kKaTo codTyep C OTBOpeH KoA. Tol nmoaabpXa ronsiMma 4act oT
dyHKuMoHanHocTuTe Ha Visual Studio 2010, HO paboTn u noa Linux u apyrum
onepaunoHHM cuctemMn. HAMa pa ro pasrnexpgaMme noapobHO, HO ro mmanTe
npeasua B cnyvain, ye Bu e Heobxoanma cpeaa 3a C# paspaboTka n He MoxeTe
Aa nonssaTte Visual Studio.

MonoDevelop

MonoDevelop e wuHTerpupaHa cpepa 3a pa3paboTtka Ha codTtyep 3a .NET
nnatdopmaTta. Tol e Hanb/aHO 6e3nnateH (C OTBOpPeH KoA4) M Moxe aa 6bae
cBaneH ot: http://monodevelop.com. C MonoDevelop moraTt 6bp30 1 fiecHo aa
ce NuwaT Hanb/HO (YHKLUMOHANMHMU AECKTOoM, MOBUIHM n yeb nNpunoxeHus 3a
Linux, Mac OS X n Windows. C Hero nporpaMmmMcTuTe MoraT SIECHO Aa NPeXBbPAAT
npoekTun, cb3gaaeru c Visual Studio, kbM Mono nnatdopmMarta u ga rm HanpassaT
HanbAHO PYyHKUMOHUPALLUM Noa ApYrn nnaTgopMu.

NexkoMnunaupaHe Ha Koa

MNMoHsikora Ha NporpaM1UcTMTE MM Ce HaJjlara Aa BUAST KoAa Ha AaZeH Moayn Uau
nporpama, KOMTO He Ca NMMUCaHM OT TAX CaMUTE M 3@ KOMTO He € HalnyeH copc
koa. lMpouecbT Ha reHepuMpaHeTo Ha COpC KO OT CblUecTBYyBall WM3Mb/HUM
6uHapeH dann (.NET acembnum - .exe mnn .dll) ce Hapuya geKoMnujaumsa.

JekoMnunauymsaTa Ha KO MOXe Aa BWU Ce HaNoXu B cnegHute cny4daun:

- WckaTe aa BUauUTe Kak e peanvsmpaH AaZleH anroputbM, 3a KOMTO 3HaeTe,
ye pabotun nobpe.

- WmaTe HAKONKO BapuaHTa, KOraTto wu3nonssate Heuud 6nbnuorteka wu
MCKaTe Aa V|36epeTe onTuManHus.


http://www.icsharpcode.net/OpenSource/SD/
http://monodevelop.com/
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- Hamate wHdopMaumsa kak pabotm pageHa 6ubnmoteka, HO wmMmare
KomnunmpaH kog (acembnun), KOMTO 9 MU3MON3Ba M uUckate ga pasbepete
KaK TOYHO ro npasWu.

[JekoMnunaumaTa ce M3BbplIBa C NOMOLWHM MHCTPYMEHTU, KOUTO He ca 4acT oT
Visual Studio. Hal-usnonseaHunat aekomnunaTtop bewe Red Gate’s Reflector
(npean pa ctaHe nNnaTteH B HadanoTo Ha 2011). lobpa anTtepHaTtuBa Ha Reflector
e Just Decompile (pekomnunatopbT Ha Telerik), kKonTto e 6e3nnarteH, C
OTBOpeH koA n pabotn aocta nobpe: http://telerik.com/products/decompiler.

Apyr MHOro Ao6bp MHCTPYMEHT 3a [IEKOMMNUIALMNA € MHCTPYMEHTBLT C OTBOPEH
koa ILSpy, KoliTo Moxe aa 6bae usterneH ot http://ilspy.net.

ILSpy HAMa Hyxaa oT nHctanaumsa. Cnea kato 6bae cTapTupaH, 3apexaa HAKou
OT cTaHAapTHuTe 6mbnunotekm ot .NET Framework. Ype3s meHtoTO File -> Open
MOXeTe Aa oTBopuTe us3bpaHo ot Bac .NET acembnu. MoxeTe ga 3apeaute u
acembnun ot GAC (Global Assembly Cache).

ETo Kak u3rnexaa nporpamara no BpemMe Ha pabora:

.55 ILSpy =NEE X
File View Help
QuE ct - |
+ =% Internalf « ||Search #
H g% ISCOEnc String % | Search for: | “i§ Type '|
= g3 150_2022| = StringComparison {} Systerr -
# ¢ LatinlEn || % StringBuilder {} System.Texd _
+ g_s MLangC T AR R P — [ T RN T - N PR U PR
4 L3
+ 5% Mormali
# = Normali /// <param name= A character array. </param>
# 42 SBCSCol /// <param name= »The starting position in <paramref namg
5 %3 m: <param name= »The number of characters to append. </pz
//f <exception cref=
S Sur.rogat ///  <paramref name= /* is null, and <paramref name=
# % Unicode /7 <exception cref=
+ 1§ UTF32Er <paramref name= /> is less than zero.-or- <paramrei
# “t% UTF7Enc I~ [/ <filterpriority>l</filterpriority
+-“i% UTFSEnc [SecuritysafeCritical]
# {} System.Thre = $ublic unsafte StringBuilder Append(char[] value, int startIndex, ini
# A} System.Thre if (startIndex < @)
+ + System 1
= 3 System.Core throw new ArgumentOutOfRangeException(”startIndex”, Enwvironn
+ [+3] References I
# |1 Resources if (charCount < @) -
4} - 4 1 v
# {} Microsoft Analyzer ®
¥ :i Micrasoft. W * g System.XmlXPath.XPathMNavigator.get_Uniqueld() : string
i System - 4= System.Xml.XPath.XPathModelterator.DebuggerDisplayProwy. TeString(]) : string
# {1 Sustemn.Coll
m [ = Exposed By )

Mo ABa HauMHa MOXETe Aa BUAUTE KaK e peanusvpaH gaaeH Metoa. AKO uckarte
[la BUAMTE HanpuMmep Kak paboTM CcTaTUuHMA MeToa System.Currency.
ToDecimal(), MbpBO MOXETe Aa M3MoJsi3BaTe AbPBOTO BASABO M Aa HamepuTe
Knaca Currency B MpOCTPAHCTBOTO OT MMeHa System, creg ToBa Aa usbeperte
MeToaa ToDecimal. [JOCTaTb4yHO € Aa HAaTUCHeETe BbpXy AaAE€H MeTop, 3a Aa
BuanTe HeroBus C# kod. [pyr BapuaHT Aa HamepuTe AafleH Knac € 4pes



http://telerik.com/products/decompiler
http://ilspy.net/
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TbpCeHe C TbpcaykaTa Ha ILSpy. Ta TbpCcuM B MMeHaTa Ha BCUYKKM KJlacose,
MHTepdercn, MeToam, CBOMCTBA U T.H. OT 3apeAeHuTe B NnporpaMarta acembnunTta.

JustDecompile u ILSpy ca W3KNOYMTENHO MONE3HM MHCTPYMEHTU, KOUTO ce
M3Mon3BaT NoYTU exeaHeBHO npu pa3pabortkaTta Ha .NET codTyep u 3aTtoBa
3a4b/KMTENHO TpsibBa Aa Cu M3TernuTe NoHe e4Ho OT TAX M Aa CUM NourpaeTe C
Hero. BwHarm, korato ce u4yaute Kak paboTu pageH MeTon WMAM Kak e
MMMNNEMEHTMPAHO AaAeHO Hewo B HAKoe acembnun, MoxeTe Aa pasymTtaTe Ha
AeKoMnusiaTopa, 3a Ja HayuuTe.

C# nop Linux

B mMmomeHTa B bbarapusa (a Moxe 6u n Ha CBETOBHO HMBO) MpPOrpaMMUpaHeTo Ha
C# 3a Linux e gocta no-cnabo pa3suto oT ToBa 3a Windows. Bbnpekun BCMUKO
HEe UcKkame fa ro npornycHeM C fieka pbka W 3aToBa Lle BM AadeM OTNpaBHU
TOYKM, OT KOUTO MOXETE Aa TPbrHETe caMu, ako nonaseaTte Linux.

MporpamupaHe Ha C# nop Linux?

Han-BaxHOTO, KoeTo HM TpsbBa, 3a Aa nporpammpame Ha C# nop Linux, e
mmnnemeHtaums Ha .NET Framework. Microsoft .NET Framework He ce
noaabpxa 3a Linux, Ho uMa gpyra .NET uMnneMeHTauusi, KOATO ce Hapu4a
Mono. MoxeTe ga cm nsternute Mono (KoiTo ce pa3paboTBa 1 pasnpocTpaHsasa
KaTo cBoboneH codTyep) oT HeroBms oduumaneH yeb cainT: http://www.mono-
project.com. Mono no3BonsiBa Aa KOMNuAMpaMe U U3NbJHABaMe Nporpamm Ha
C# B Linux cpega v Bbpxy Apyru onepauuMoHHU cucteMn. Ton cbabpxa C#
komnunaTtop, CLR, garbage collector, ctangapTHuTe .NET 6M6n1noTeKn M BCUYKO
ocTaHano, koeto nmame B Microsoft .NET Framework nog Windows.

Pazbupa ce, Visual Studio 3a Linux cbuwio HSAMa, HO MOXEM fa M3non3Bame
aHanora Ha #Develop - monoDevelop. Hero MoxeTte pga wusTernmte OT:
http://www.monodevelop.com.

YnpaxHeHus

1. 3anosHanTe ce c¢ Microsoft Visual Studio, Microsoft Developer Network
(MSDN) Library Documentation. IHcTanmpaiTe cu Visual Studio.

2. [a ce HaMepu ONMCAHMETO Ha KNnaca System.Console B cTaHAapTHaTta .NET
API pokymeHTaumsa (MSDN Library).

3. [Ha ce HaMepum onucaHMeTo Ha MeToda System.Console.WriteLine() c
pa3/INYHUTE HEroBM Bb3MOXHM napameTpm B MSDN Library.

4. [a ce KOMNMAMpa U M3NbJIHM NpUMEpPHaTa nporpaMa oT NpUMeEpUTE B Tasu
rnaBa npe3 KoMaHAHUs pen (KoH3osaTa) 1 ¢ nomowTa Ha Visual Studio.

5. [Oa ce moanduumpa npmMepHaTa nporpama, Taka 4ye Aa M3nucea pasnyHo
nosgpasneHue, Hanpumep "Oob6bp aeH!".

6. HanuweTe nporpamMa, KOATO W3NMCBa BalETO MME U (baMVIJ'IMﬂ Ha
KOH30M1aTa.


http://www.mono-project.com/
http://www.mono-project.com/
http://www.monodevelop.com/
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11.

12.
13.

14.

HanuweTe nporpama, KoATO U3Bexaa Ha KoH3osaTta umcnata 1, 101, 1001
Ha HOB pea.

HanuweTe nporpaMa, KosTO n3Bexaa Ha KOH30/1aTa TekylaTa gata u yac.
HanuweTe nporpama, KoATO n3BexXxaa KopeH KBaapaTeH OT YncnoTto 12345.

HanuweTte nporpama, KoATo nsBexaa nbpBute 100 uneHa Ha peavuaTa 2,
-3,4,-5,6,-7,8.

HanpaseTte nporpama, KOSiTO Mpo4yuMTa OT KOH30/1aTa BallaTa Bb3pacT M
nanmncea (CblO Ha KOH30/aTa) KakBa e 6bae BawaTa Bb3pacT crien 10
roAuHN.

Onuwerte pasnuknte mexay C# n .NET Framework.

HanpaBeTe cnuMcbK C Han-nonynspHuTe nporpamHun esuuun. C KakBo Te ce
pasnuyasat ot C#?

[a ce gekoMmnunupa npuMepHaTa nporpaMa ot 3agada 5.

PeweHuna n ynbTBaHUA

1.

5 © © N O

0.

Ako pasnonarate ¢ DreamSpark akayHT win BaweTo yuuauwe wuam
yHuBepcuTeT npegnara 6esnnateH 4OCTbN 40 NpoayKTuTe Ha Microsoft, cu
WHCTanupanTe nbnHaTa Bepcusa Ha Microsoft Visual Studio. Ako HamaTe
Bb3MOXHOCT Aa paboTute C nbaHaTa Bepcus Ha Microsoft Visual Studio,
MoxeTe 6e3nnatHo ga cu usternute Visual Studio Community Edition,
KOETO e Hanb/HO 6e3nnaTHOo 3a Mankn eknnu u ¢ ydyebHa uern.

M3non3eanTe agpeca, pageH B pasgena .NET gokyMeHTaums KbM Tasu
rnasa. OTBOpeTe ro u TbpceTe B Mepapxusata BAsBo. Moxe Aa HanpasuTte U
TbpceHe B Google — ToBa CbLlo paboTn fobpe n 4yecTo NbTU € Hal-6bp3naT
Ha4yuH 4a HaMepuM AOKyMeHTauudaTa 3a gageH .NET knac.

N3non3BaliTe CblimMa NOAXon KaTo B npeaxogHaTta 3a4ada.

CnegBaiite MHCTPYKUMUTE OT pasgena Komnunauusa n vsnbaHeHune Ha C#
nporpamu.

M3nonseante koga Ha npumepHata C# nporpama OT Ta3u rnaeBa w
npoMeHeTe cboblleHNETO, KOETO ce oTnevaTBa. AKO umaTte npobnemm c
Knpunuuarta, cMeHeTe T. Hap. System Locale ¢ 6bnrapcku oT npo3opeua
"Region and Language" B KOHTPO/HMA NaHen Ha Windows.

MoTbpceTe Kak ce n3nonsea Metoda System.Console.Write().
N3non3BaliTe MeToda System.Console.WriteLine().

MoTbpceTe KakBM Bb3MOXHOCTM npeanara Knaca System.DateTime.
MoTbpceTe KakBM Bb3MOXHOCTW Npeanara knaca System.Math.

OnuTanTe ce camum ga HayuuTe OT MHTEPHET KakK ce non3eat umkiam B C#.
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11.

12.

13.

14.

N3non3Balite MeToauTe System.Console.ReadlLine(), int.Parse() wu
System.DateTime.AddYears().

HanpaBeTe npoy4yBaHe B MHTEPHET U Ce 3ano3HanTe AeTalIHO C pasnKuTe
Mexay Tax.

Mpoy4yeTe Ha-NoONyAspHUTE €3ULUN N BUXTE NPUMEPHM MPOrpaMmm Ha THX.
CpaBHeTe 1 c e3nka C#.

MbpBOo uM3TEernetre M uWHctanupanTte JustDecompile wnnmn ILSpy (noseue
nHdopMauna 3a TIX MOXKETe Aa HamepuTe B Tasm rnasa). Cnen kato ru
cTapTvpaTe, OTBOpeTe KoMNuanpaHus ¢ain oT BawaTa nporpama. Toi ce
HaMmpa B noaampektTopus bin\Debug Ha BawwuMda npoekT. Hanpumep, ako
BaWMAT NPOEKT ce kKa3Ba TestCSharp U ce Hamupa B C:\Projects, TO
KOMMNUAMPAHOTO acembnmM Ha BawaTta nporpamMa we e dannbT
C:\Projects\TestCSharp\bin\Debug\TestCSharp.exe.
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Fnaea 2. IpUMUTUBHM
TUNOBE U NPOMEHJZINBMU

B Tazun TteMma...

B HacTosWwaTa TemMa we pasrnegaMe NpuMmMTUBHUTE TUMOBE U NpoMeHnmnen B C#
- KaKBO NpeacTaBisaBaT M Kak ce paboTu ¢ Tax. [MbpBo We ce cnpeM Ha TMnoBeTe
AOaHHW — UENOYUNCNTEHN TUNOBE, pe€asiHN TUNOBE C NJ1aBalla 3aneTad, 6yneB ™n,
CUMBOJIEH TUM, CTPUHI N obekTeH Tun. e npoabaknMm ¢ NpOMEeHIMBUTE, KakBM
Ca TEXHUTE XapaKTEPUCTUKKN, KaK Ce [AeKnapupat, Kak UM Ce MNpuUcCBosBa
CTOMHOCT MU KaKBO € MHUUuManusaums Ha npoMeHnmea. Llle ce 3ano3Haem un c
Tunosete gaHHM B C# — CTOMHOCTHWM M pedepeHTHU. Hakpasa we pasriegame
pa3nn4yHNTE BNAOBE NINTEPAZIN N TAXHOTO MPUNOXEHUNE.
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KakBo e npoMmeHnuBa?

EaHa TMNM4YHa Nporpama M3nos3Ba pa3/InyHU CTOMHOCTU, KOUTO Ce NMPOMEHST NOo
BpeEMe Ha HeNHOTO Wu3NbSiHeHMe. Hanpumep cb3gaBaMe mMporpama, KOSITO
M3BbPLUBA HSAKAKBU TMPECMATAHUA BbpPXY CTOMHOCTWU, KOUTO MNoTpebutensT
BbBexaa. CTOMHOCTUTE, BbBEeAEHU OT AadeH notpebuten, we 6boat o4eBMaHO
pasfiM4yHM OT Te3n, BbBeAeHWN OT ApYyr noTpebuten. ToBa o3HayaBa, 4ye KoOraTo
Ccb3gaBa nMporpamMaTa, nNpPOrpaMUcTbT He 3Hae BCUUYKM Bb3MOXXHM
CTOMHOCTH, KOUTO We 6baaT BbBeXAaHW KaTo BXOA, a TOBa Hanara na ce
0bpaboTBaT BCUYKM PasNYHM CTOMHOCTM, BbBEXAAHW OT pas/INYHUTE
notpeburtenn.

KoraTto noTpebutensitT BbBeae HoBa CTOMHOCT, KOSITO Le yyacTBa B npoueca Ha
npecMaTaHe, MOXXeM Aa A CbXPaHUM (BpeMeHHO) B ornepaTUBHaTa NaMeT Ha
Hawwusi KoMMoTbp. CTOMHOCTMTE B Ta3W YacT Ha MaMeTTa Ce MPOMEHST MOCTo-
SIHHO M TOBa € 40BeN0 A0 HAMMEHOBAHMETO UM — NMPOMEH/TUBMU.

TunoBse AaHHMU

TunoBeTe AaHHW npeacTaBnsaBaT MHoXecTBa (AMana3oHM) OT CTOMHOCTH,
KOUTO MMaT efHaKBWU XapaKTepucTukn. Hanpumep TunbT byte 3ajaBa MHOXe-
CTBOTO OT Uenu yncna B AnanasoHa [0....255].

XapaKTepucTukm
TunoseTe AaHHW Ce XapakKTepusnpar C:
- WMe - HanpuMmep int;
- Pasmep (konko nameT 3aeMaT) — Hanpumep 4 6anTa;

- CrorHocT no nogpasbupaHe (default value) - Hanpumep 0.

Buaose
BazoBuTe TMNoBe AaHHM B C# ce pas3fensaT Ha cregHuTe BUaoBe:
- Uenouncnenn tunoee — sbyte, byte, short, ushort, int, uint, long, ulong;
- PeanHun TMnose c nnaBala 3aneTtas — float, double;
- PeanHu TUnoBe c geceTnyHa TOYHOCT — decimal;
- bynes T"n - bool;
- CwumBoneH Tnn - char;
- CwumMmBONEeH HU3 (CTPUHI) — string;
- O6ekTeH TMN - object.

Te3n Tunose AaHHW ce HapuyaT npuMmuTuBHK (built-in types), 111 kaTo ca
BrpageHun B eamka C# Ha Hal-HMCKO HMBO. B Tabnuuata no-gosy MOXeM Aa
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BMAMM M36poeHUTE Mo-rope TUMnoBe AaHHU, TeXHUS 06xBaT U CTOMHOCTUTE UM
rno nogpasbupaHe:

Tun CTELIEE IO MuvHMManHa ctoMHoct | MakcuMasnHa CTOMHOCT
AAaHHU nogpas6bupaHe

sbyte 0 -128 127

byte 0 0 255

short 0 -32768 32767

ushort 0 0 65535

int 0 -2147483648 2147483647

uint Ou 0 4294967295

long oL -9223372036854775808 | 9223372036854775807
ulong Ou 0 18446744073709551615
float 0.0f +1.5x1045 +3.4x1038

double 0.0d +5.0x10-324 +1.7x10308

decimal 0.0m +1.0x10-28 +7.9x102%8

boolean false Bb3MoXxHUTe cToHOCTM ca aABe — true unu false
char "\u0000' "\u0000' “\uffff’

object null - -

string null - -

CborBetrcTBMe Ha TMnoBeeTte B C# n B .NET Framework

MpuMNTUBHUTE TUNoOBEe AaHHW B C# nMaT AUPEKTHO CbOTBETCTBME C TUMNOBE OT
obwarta cucrema ot Tmnoee (CTS) ot .NET Framework. Hanpumep TMnbT int B
C# cvoTtBeTcTBa Ha Tuna System.Int32 oT CTS M Ha Tuna Integer B e3uka
VB.NET, a TunbT long B C# cboTBeTCTBA Ha TMMa System.Int64 oT CTS 1 Ha Tuna
Long B e3nka VB.NET. bnarogapeHue Ha obuwaTta cuctema Ha Tunosete (CTS) B
.NET Framework uvMa CbBMECTUMOCT MeXAy pa3s/iM4yHuTe e3umum 3a
nporpammpaHe (kato Hanpumep C#, Managed C++, VB.NET u F#). lNo cbwara
npuynHa tunoeeTe int, Int32 n System.Int32 B C# Cca BCbLUHOCT PasfiMyHuU
nceBaAoOHVMMW 3@ €4MH M Cbll TN AaHHW — 32 BUTOBO LSO YMCNO CbC 3HAK.

LlenouncneHu Tunose

LlenouncneHnTte TMNoBe oTpassBaT uenmTe yncna un éusat sbyte, byte, short,
ushort, int, uint, long n ulong. Heka rn pasrnegaMe eauH No eauH.

TunbT sbyte e 8-6uToB UenouncneH TMn cbC 3Hak (signed integer). Tosa
O03HayaBa, Ye 6poAT Ha Bb3MOXHWUTE My CTOMHOCTU € 28, T.e. 256 Bb3MOXHU
CTOMHOCTM 000, KaTo Te MoraT Aa 6baaT KaKTo MOJIOXKUTENHU, Taka u
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oTpuuaTenHn. MmHMManHaTa CTOMHOCT, KOSITO MOXe Aa Ce CbXpaHsiBa B sbyte,
e SByte.MinValue = -128 (-27), a MakcuMmasnHaTa e SByte.MaxValue = 127 (27-
1). CroriHocTTa no noapasbupane e umncnoto 0.

TunbT byte e 8-61MTOoB 6€33HakoB (unsigned) uenouncneH Tmn. ToM CbLUO MMa
256 pasnuvyHn Uenodmnciedn ctoHoctu (28), Ho Te MoraT aAa 6bAaT camo
HeoTpuuaTenHu. CTomHocTTa no nogpasbupaHe Ha Tuna byte e uucnoto O.
MuHUManHaTa My CTOMHOCT € Byte.Minvalue = 0, a MakcuMManHaTa e
Byte.MaxValue = 255 (28-1).

LlenouncneHunar tun short € 16-6MTOB TMN CbC 3HaK. MMHMMaNHaTa CTOMHOCT,
KOATO MOXe [la 3aeMa, € Intl6e.Minvalue = -32768 (-2!°), a MakcMManHaTta -
Intl16.MaxValue = 32767 (2!>-1). CToiiHOCTTa no noapasbupaHe e yncnoto 0.

TunbT ushort e 16-6uTOB 6€33HaKoOB TMMN. MMHMManNHaTa CTOMHOCT, KOSTO MOXe
Aa 3aeMa, e UIntl6.Minvalue = 0, a MakcMManHaTta — UIntl6. MaxValue = 65535
(216-1). CroiiHoCcTTa no nogpasbupaHe e ymcnoto 0.

CnepBalwmaT UenoYncieH Tun, KoMTo we pasrnegame, e int. Ton e 32- 6uToB
3HakoB Tun. KakTo BMXAaMe, C HapacTBaHeTo Ha 6uToBeTe HapacTBaT M
Bb3MOXHUTE CTOMHOCTW, KOUTO AafeH Tun Moxe Aa 3aema. CTomHocTTa no
nogpasbupaHe e uncnoto 0. MMHMManHaTa CTOMHOCT, KOATO MOXe Aa 3aeMa, e
Int32.MinValue = -2 147 483 648 (-23'), a MakcuManHaTa e Int32.MaxValue =
2 147 483 647 (23t-1).

TunbT int e Hal-4yecTo M3MNON3BaHUAT TUN B NporpamMmmpaHeTo. O6UMKHOBEHO
nporpammcTmTe M3non3ear int, korato paboTaT € uenm yncna, 3awoTo TO3U Tun
e ecTtecTBeH 3a 32-6MTOBMTE MUKPOMPOLIECOPU U € AOCTaTb4yHO "ronsm" 3a
NnoBeYEeTO U3YNCNEHUS, KOUTO Ce M3BBLPLUBAT B €XeQHEBUETO.

TunbT uint e 32-6muTtoB 6e33HakoB Tnn. CTOMHOCTTa No nogpasbupaHe e YNCNOoTo
ou unu eu (aBaTa 3anmnca ca ekBmBaneHTHn). CMMBOABT 'u' yKasBa, 4e 4YncmioTo
€ oT TMn uint (MHauve ce noapasbupa int). MMHMManHaTa CTOMHOCT, KOSTO MOXe
Aa 3aema, e UInt32.Minvalue = 0, a MakcuManHata My CTOMWHOCT e
UInt32.MaxValue = 4 294 967 295 (232-1).

TunbT long € 64-6MTOB 3HAaKOB TUMN CbC CTOMHOCT MO noapasbupaHe 01 maum OL
(OoBeTe ca ekBMBaJSIEHTHW, HO 3a NMpeanoydYnTaHe e ga manosnssaTte 'L', TbM KaTo
'1' necHo ce 6bpka c umdparta eanHuua '1'). CumBonbT 'L' YKasBa, 4e YMC/0TOo e
oT Tun long (MHaye ce nogpasbupa int). MMHMManHaTa CTOMHOCT, KOATO MOXe
[la 3aeMa TUNbT long, € Int64.MinvValue = -9 223 372 036 854 775 808 (-2%%),
a MaKcMMasiHaTa My CTOMHOCT € Int64.MaxValue = 9 223 372 036 854 775 807
(2%3-1).

Hari-ronemMunaT uenodncneH Tun e TunsT ulong. To e 64-6MTOB 6€33HAKOB TUM
CbC CTOMHOCT Mo noapasbupaHe 4yncnoTto Ou wiam eU (ABaTa 3anmca ca eKBu-
BaneHTHMn). CuMBOABT 'u' yKasBa, 4Ye 4Mcnoto € ot Tun ulong (MHade ce
noapasbupa long). MMHMManNHaTa CTOMHOCT, KOSATO MoXe aa 6bae 3anmncaHa B
TUna ulong, e UInt64.MinValue = 0, a MakcMManHaTta — UInt64.MaxValue = 18
446 744 073 709 551 615 (2%4-1).
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LlenouncneHu Tunose — npuMmep

Heka pasrnegame eavH npumep, B KOWTO AeKlapMpaMe HAKOJIKO MPOMEHINBU
OT MO3HATUTE HU LENOYNC/IEHN TUMOBE, MHULUMaNM3NMpaMe M M oTrnedaTtBaMme
CTOMHOCTUTE MM Ha KOH30J1aTa:

// Declare some variables

byte centuries = 20;

ushort years = 2000;

uint days = 730480;

ulong hours = 17531520;

// Print the result on the console

Console.WritelLine(centuries + "
" years, or " + days + " days, or " + hours +

"

centuries are " + years +
" hours.");

// Console output:
// 20 centuries are 2000 years, or 730480 days, or 17531520
// hours.

ulong maxIntValue = UInt64.MaxValue;
Console.WriteLine(maxIntValue); // 18446744073709551615

KakBo npeacraBnsBa AeknapupaHe n MHUUManm3aumsa Ha NPOMEHIMBA, MOXEM
Aa npoyeTeM B AeTannu no-goay B cekumute "[eknapupaHe Ha npoMeHanesn" m
"MHnunanusaumsa Ha NpoMeHAnBM", HO TOBa CTaBa SICHO M OT NpUMepuTe.

B pasrnepgaHus no-rope npuMep AeMOHCTpMpaMe W3MOA3BaHETO Ha uenoyuc-
leHnTe TMnoBe. 3a Manku 4Yuicia usnosssame Tuna byte, a 3a MHOro ronemm -
ulong. M3non3esamMe 6e33HaKOBM TUMOBE, Tbl KAaTO BCUYKM WU3MON3BAHU CTOM-
HOCTW Ca NMONOXKUTENHU YUucna.

PeanHu TMnoBe c nsiaBalla 3aneras

PeanHute TMnose B C# npeacTasnsBaT peasiHUTE yMcna, KOUTO rNo3Hasame oT
MaTeMaTmkaTa. Te ce npeacTaBaT 4ype3 nnaBawa 3anertan (floating-point)
cnopen craHgapta IEEE 754 u 6uBaTt float v double. Heka pa3rnepame te3u
ABa Tuna AaHHW B AeTalau, 3a Aa pasbepeM nNo KakBO CM NpuamMyaT 1 NO KakBO
ce pasfiM4yaBar.

PeaneH ™vn float

MbpBUAT TMMN, KOWTO We pasrnesame, e 32-6UTOBUAT peasieH Tun C njaaBalla
3anetas float. Toi ce Hapuya olwle peasieH TN C eAMHUYHA TOYHOCT (single
precision real number). CrtoliHOCTTa My no noapa3bupaHe e 0.0f nIan 0.0F
(OoBeTe ca ekBMBasieHTHM). CMMBONBT 'f' HaKpas yKasBa U3PUYHO, Y€ YMCIIOTO €
oT Tmn float (3awoTo No nogpasbupaHe BCUUYKWM peasiHU Ymncia ce npumemar 3a
double). MoBeye 3a TO3M cneunaneH CydUKC MOXEM Aa Npo4vYeTeM B CekumsaTa
"PeanHun nutepanan". PasrnexaaHusaT TUN MMa TOYHOCT A0 7 AeCeTUYHM 3HaKa
(octaHanuTte ce rybaT). Hanpmumep, 4nMcnoTo 0.123456789 ako 6bae 3anncaHo B
Tuna float we 6bae 3aKpbreHo A0 0.1234567. [Jnana3oHbT Ha CTOMHOCTUTE,
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KOMTO MoraT ga 6baaT 3anucaHu B Tuna float (CbC 3aKkpbrisHe A0 TOYHOCT 7
3HaveLwm geceTnyHn undpu) e ot £1.5 x 10°4° 10 3.4 x 1038,

Hal-mankata peanHa CTOMHOCT Ha Tuna float e Single.Minvalue = -
3.40282e+038f, a Hal-ronsMata e Single.MaxValue = 3.40282e+038f. Hali-
6113k0TO A0 0 MONOXMTENHO Yncno ot TMn float € Single.Epsilon = 1.401298E-
45,

CneuymanHn CTOMHOCTM Ha peajHunTe TMnoBe

PeanHuTe TMnoBe AaHHW UMaAT N HAKOMIKO cneunanHu CTOI;'IHOCTM, KOUTO HE Ca
peanHun 4ncna, a npeacrtaBnaBatT MaTeMaTUHECKN 36CTpaKLl,VIVI:

- MuHyc 6e3kpallHOCT -o0 (Single.NegativeInfinity). [lony4daBa ce
HanpuMmep KaTo pasgenum -1.ef Ha 0.ef.

- [Mnoc 6e3kpanHoCcT +o0o (Single.PositiveInfinity). [MonyuyaBa ce
HanpuMmep KaTo pasgenum 1.ef Ha 0.ef.

- HeonpepeneHocT (Single.NaN) — o3Ha4daBa, 4Ye € M3BbpLUEeHa HeBanugHa
onepauus BbpXy peanHu uucna. lNonyyasa ce HanpuMep KaTo pasgenvm
0.0f Ha 0.0f, KaKToO U NpU KOpeHyBaHe Ha OTpULLATENHO YUC/IO.

PeaneH ™vn double

BTopuaTt peaneH Tvn C nnaBawa 3anetas B e3nka C# e TunbT double. Ton ce
Hapu4a oLLEe peaJIHO YNCNO € ABOMHA TOYHOCT (double precision real number)
M npeacraensgBa 64-6MToOB TMM CbC CTOMHOCT No nogpa3bupaHe 0.0d nnn 0.eD
(cumBON®BT 'd' HE e 3aAb/KUTENEH, Tb KaTo No noapasbupaHe BCUUKU peanHu
uncna B C# ca oT tvn double). PasrnexaaHusat Tmn mma ToYHOCT oT 15 oo 16
aecetmyHn umdpu. [OmanasoHbT Ha CTOMHOCTUTE, KOWUTO MoraT pa 6baart
3anmcaHn B double (CbC 3aKkpbrisiHe A0 TOYHOCT 15-16 3Havewm AeceTUyHwU
undpn) e ot 5.0 x 107324 00 +1.7 x 10398,

Hal-mankaTta peanHa CTOMHOCT Ha Tuna double e KOHCTaHTaTa Double. MinvValue
= -1.79769e+308, a Hanl-ronsiMata - Double.MaxValue = 1.79769e+308. Haii-
6113K0TO A0 0 NONOXUTENHO YMNCIO0 OT TN double e Double.Epsilon = 4.94066e-
324. KakTo 1 npu Tuna float, NnpoMeHInBUTE OT TUN double MoraT Aa nosy4yasaTt
cneumanHuTe CTOMHOCTM Double. PositiveInfinity, Double.NegativeInfinity
M Double.NaN.

PeanHu Tunose — npuMmep

ETo eauH npuMep, B KOWTO AeknapuvpaMe NMpPOMEHSMBM OT TUM peasiHo 4Yucno,
NpuUCBOSIBAMe MM CTOMHOCTM U MM OTrnevyaTBaMe:

float floatPI = 3.14f;
Console.WriteLine(floatPI); // 3.14
double doublePI = 3.14;
Console.WriteLine(doublePI); // 3.14
double nan = Double.NaN;
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Console.WriteLine(nan); // NaN
double infinity = Double.PositiveInfinity;
Console.WriteLine(infinity); // Infinity

TOYHOCT Ha peasiHUTe TMnoBse

PeanHuTe uncna B MaTeMaTuKaTa B AaJeH AMana3oH ca Hem3bpoumo MHoro (3a
pasfnvkKa OT LUenuTe 4Yucia), Tbil KaTo Mexay BCEKU ABE peasiHu 4Yucia a U b
cbllecTByBaT 6e36poii MHOIO ApYrn peasnHu Yncna ¢, 3a KouTo a < ¢ < b. ToBa
Hanara Heob6XoAMMOCTTa peasiHUTE YMc/la Aa CE CbxpaHsaABaT B MaMeTTa Ha
KOMMIOTbpa C onpeaeseHa TOYHOCT.

Tbi KaTO MaTeMaTUKaTa M Han-Bede pmnsmkaTa paboTaT C U3KITIOUYUTENHO roNIeMmU
ymncna (NONOXUTENTHU U OTPULATENHU) U UBKIUNTENHO Manku yucna (MHOro
6113KM oo Hyna), e Heo6X0AMMO peaniHUTE TUMOBE B U3YNCIUTENIHATA TEXHUKA
Aa MoraT ga v cbXxpaHsiBaT M obpaboTBaT no noaxoasw, HaduH. Hanpumep
criopes du3Mkata MacaTta Ha enekTpoHa e npubnusmtenHo 9.109389*10-31
Kunorpama, a B eAuMH MO/ BellecTBo uMMa okono 6.02*1023 atoma. W aBete
NnoCoYeHn Benn4mHmn morat Aa 6bvaat 3anncaHm 6esnpobsiemMHo B TunoeeTte float
1 double. MNopaan ToBa ya06CTBO B CbBpEMEHHATa U3UYMUCNMTESTHA TEXHMKA YeCTO
ce u13Mon3Ba npeacTaBsAHETO C MJlaBawla 3aneTtas - 3a Ja ce paje
Bb3MOXHOCT 3a paboTa c MakcuManeH 6pon 3Hayewmn undpu Npm MHOro roaemm
yncna (HanpuMep MNOMOXUTENHU U OTpUUaTeNHN Yncia CbC CTOTULUM UndpU) m
npu yncna MHoro 6,M3KkK Ao Hynata (HanpuMmep MOJIOXKUTENHU U OTpULaTeNHn
ymcna CbC CTOTUUM HYNW cnep AeceTMyHaTa 3anetas Npeau nMbpBaTa 3Hauvella

undpa).
TOYHOCT Ha peaJiHM TUNoBe — nNnpuMep

PasrnepaHunte peanHun tunose B C# float M double ce pasnuyaBaT OCBEH C
nopsabka Ha Bb3MOXHWTE CTOMHOCTW, KOUTO MOraT Aa 3aemaTt, M Mo TOYHOCT
(6posaT AeceTnyHU LN PU, KOUTO 3anas3saT). MbpBUAT TUN MMaA TOYHOCT 7 3HaKa,
BTOpUAT — 15-16 3Haka.

Heka pasrnegame eavH npuMep, B KOWTO AekflapMpaMe HAKOJIKO MPOMEHINBU
OT MO3HATUTE HW peasiHu TUMOBE, MHMUMANM3MpaMe MM K oTrneyaTBaMe CTOM-
HOCTMTE MM Ha KoH3onaTa. Llenta Ha npuMepa e Aa oHarneauMMm pasnvkaTta B
TOYHOCTTA UM:

// Declare some variables
float floatPI = 3.141592653589793238F;
double doublePI = 3.141592653589793238;

// Print the results on the console
Console.WriteLine("Float PI is: " + floatPI);
Console.WriteLine("Double PI is: " + doublePI);

// Console output:
// Float PI is: 3.141593
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// Double PI is: 3.14159265358979

Buxgame, ye uncnoto M, KoeTo Aeknapupaxme ot Tun float, e 3aKpbrieHo Ha
7-MUS 3HaK, a Npu Tun double — Ha 15-Tna 3Hak. MI3BOABT, KOWTO MOXEM Aa CU
HanpaBuM, €, 4ye peasiHUAT Tun double 3ana3Ba AOCTa MO-rongMa TOYHOCT OT
float M ako HM e HeobxoaMMa rosisiMa TOYHOCT Cnea AeCeTUYHUS 3HakK, LWe
M“3non3BaMe Hero.

3a npeacTaBsAHETO Ha peasiHUTe TUnoBe

PeanHunTe uucna ¢ nnaBawa 3anetad B C# ce CbCTOAT OT TPU KOMIMOHEHTa
(cvrnacHo ctaHpapta IEEE 754): 3Hak (1 wau -1), MaHTMCa M NOPAADBK
(eKCnoHeHTa), KaTo CTOMHOCTTa MM Ce M34Yncasaea no cnoxHa dopmyna. MNo-
noapobHa nHdopMaumsa 3a NnpeacTaBsasHETO Ha peasiHMTe Ynucna cMe npeaBnannim
B TeMaTa "BponHun cncrtemn", KbAETO pasriexaame B Abnb6o4nHa npeacraBsaHeTo
Ha yucnarta n Apyrute TUNMoBe AaHHU B U34ncnuTenHata TeXHuKa.

Fpew Kk Npu NpecMATaHNUA C peasiHu TUNnose

MNpu npecMaTaHMA C peasiHu TMMNOBE AaHHM C NnaBala 3aneTas e Bb3MOXHO Aa
HabniogasaMe CTpaHHO nMoBeAeHWEe, TbW KaTo Npu NpeacTaBAHETO Ha AadeHo
peanHo YNCNO MHOMO YecTo ce rybu TOYHOCT. NpuynHaTa 3a ToOBa € HEBb3MOX-
HOCTTa@ HSKOM peanHW yucna Aa ce NpeacTtaBsaAT TOYHO CyMa OT oTpuuaTesiHu
cTeneHn Ha 4yncnoto 2. NpuMepun 3a Ymcna, KOUTO HAMaT TOYHO NpeacTaBsHe B
Tunosete float u double, ca 0.1, 1/3, 2/7 v apyrn. Cneasa npumepeH C# Kkoga,
KOWTO AEMOHCTpMpa rpeLKknuTe nNpu NpecMaTaHus ¢ YMcna ¢ nnasalla 3anertas B
C#:

float f = 0.1F;
Console.WriteLine(f); // ©.1 (correct due to rounding)
double d = 0.1f;
Console.WriteLine(d); // ©.100000001490116 (incorrect)

float ff = 1.0f / 3;

Console.WriteLine(ff); // ©.3333333 (correct due to rounding)
double dd = ff;

Console.WriteLine(dd); // ©.333333343267441 (incorrect)

MpuumMHaTa 3a Heo4YaKBaHMS pe3ynaTaT B NbpBUS NpuMep e haKTbT, Ye YMUCIOTO
0.1 (t.e. 1/10) HaMa TO4YHO NpeacTaBsHe BbB (popMaTa 3a peajsiHM yucna c
nnasawa 3anetas IEEE 754 v ce 3anucea B Hero ¢ npmbamxeHune. MNMpn Heno-
CpeACTBEHO oOTneyaTBaHe pe3ynTaTbT WU3rneXapa KOpeKTeH 3apaau
3aKpbrnsiBaHETO, KOeTO Ce W3BbplIBA CKpUTO npu npeobpasyBaHETO Ha
UNCNOTO KbM CTpuUHr. [pu npemMnHaBaHe OT float KbM double rpewkaTa,
rnony4yeHa 3apaan npnbnmxeHoTo npeacraBsHe Ha uncnoTto B IEEE 754 dopmar,
CTaBa Beuye siBHa M He MOoXe Aa 6bae KOMMeHCHMpaHa OT CKPUTOTO 3aKpbrisiBaHe
npu OoTNevyaTBaHETO, M CbOTBETHO C/fie] OCMaTa 3Hadewa umdpa ce nosesasaT
rpeLKu.
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Mpu BTOpMS Ciyyan 4ymcnoTo 1/3 HAMa TOYHO NMpeacTaBsHE U ce 3aKpbr/isiBa Ao
yncno, MHoro 6nmsko ao 0.3333333. Koe e ToBa 4MCI0O Ce BMXAa OTYETNMBO,
KOoraTo TO ce 3anuiwie B Tuna double, KOMTO 3ana3Ba MHOrO MOBEYE 3HauYellm

undpwm.

M nBaTa npuMepa nokassaT, Ye apuTMeTMKaTa C Ynca C Niasalla 3anertas Moxe
[la NpaBu rpewkn M No Tasu MNpuuYMHaA He e noaxoasia 3a npeuusHU
c¢mHaHCcOBM npecMATaHMA. 3a wWwactme C# noaabp)a apuTMETUKa C
JleCETUYHA TOYHOCT, NMpu KOoSATO uncna kato 0.1 ce npeacraBAT B naMetTa 6e3
3aKpbrisHe.

BeTe float M double. Hanpumep uuncnoro 0.1 ce npepacrass

j He BCMukM peanHu uncna mMaTt TOYHO nNpeacrtaBssHe B TUMO-
3aKpbrneHo B Tuna float kato 0.099999994.

PeanHu TunoBe c AoeceTu4yHa TOYHOCT

B C# ce nogabpxa T. Hap. AeCceTUYHa apuTMeTUKa C lJiaBalwa 3anertas
(decimal floating-point arithmetic), npn kosTo uncnata ce npeacrTaBsaT B
AeceTnyHa, a He B ABoM4Ha 6porHa cucteMa u Taka He ce rybm To4YHOCT npum
3anMcBaHe Ha AeCeTUYHO YMCNo B CbOTBETHUSA TMN C NJiaBalla 3aneTtas.

TUNbT 4aHHM 3@ peanHu Ynucna ¢ gecetTnyHa To4HocT B C# e 128-6uUToBuAT TUN
decimal. To MMa TOYHOCT OT 28 A0 29 AeceTWyHW 3Haka. MmHuManHaTa My
CTOMHOCT € -7.9%X10%8, a MaKcuMManHata e +7.9%X1e28. CToMHOoCTTa My no
nogpasbupaHe e 0.6m mnm 0.eM. CuMBONBT 'm' Hakpas ykKasBa M3PUYHO, 4e
4ncnoTo e oT Tun decimal (3awoTo NO NogpasbupaHe BCMUKK peanHn yucna ca
oT Tun double). Han-6nuskmute go 0 uncna, KouTto MoraT Aa 6baaT 3anMcaHu B
decimal ca 1.0 x 1022, BugHo e, 4ye decimal He MOXe Aa CbXpaHsBa MHOro
roneMum noNOXUTENHU U OoTpuUaTeNHU dYucna (HanpuMep CbC CTOTUMUM Undpu),
HUTO CTOMHOCTM MHOro 6nm3km go 0. 3a cMeTKa Ha ToBa TO3M TMM MOYTU He
npasu rpewkn npuv GUHAHCOBU NpecMaTaHus, 3alWoTo npeAacTtaBA 4YucnaTta
KaTo CyMa OT cTeneHu Ha umcnoto 10, npu KoeTo 3arybuTte oT 3aKpbrnsaHus
Ca MHOro no-Mmasjikm, OTKOJIKOTO KOraTto Ce M3nosi3Ba ABOWYHO MNpeacTaBsHe.
PeanHute uncna ot TMn decimal ca M3KN4YUTENHO yYA06HM 3@ NpecMsaTaHus C
napu — U34ymcasiBaHe Ha NpuUxoamn, 3a4b/IXKEHUSA, AaHbUN, TUXBU U T.H.

CneaBa npuMep, B KOWTO AeknapuvpaMe MNpoMeHnMBa OT Tun decimal v W
NpUCBOsiBaMe CTOMHOCT:

decimal decimalPI = 3.14159265358979323846m;
Console.WriteLine(decimalPI); // 3.14159265358979323846

Yucnoto decimalPI, KOETO Aeknapupaxme OT Tun decimal, He e 3aKpbr/ieHo
AOpW U C eAWH 3HaK, TbW KaTO o 3a4ajoxMe C TOYHOCT 21 3Haka, KOeTo ce
nobupa B TMNa decimal 6e3 3aKpbrisHe.
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MHOro rosisimaTa TOYHOCT U inncaTa Ha aHoOManmu Npu NpecMsaTaHusaTa (KakBuTo
nMma npu float n double) npaBu Tuna decimal MHOro noaxoAsi 3a UHAHCOBMU
U3YUCNIEHUSA, KbAETO TOYHOCTTA € KPUTUYHaA.

Bbnpeku no-mankmsa cm o6xBaT, TMNbT decimal 3ana3sa Tou4-
& HOCT 3a BCMYKM AECEeTUYHM YnC/ia, KOUTO MOoXKe Aa no6epe!

ToBa ro npaBu MHOro NoAxoasil 3a NPeunu3HN CMETKMU, Hal-
yecTto (hMHAHCOBM U3UUCIIEHUS.

OcHoBHaTa pasfMkKa Mexay peasiHUTe 4yucna Cc nnasawia 3aneTtas U peanHuTe
ymncna c JeceTmyHa TOYHOCT € B TOYHOCTTa Ha NpecMATaHusATa 1 B CTEMNeHTa,
00 KOSITO Te 3aKpbI/ISiT CbXpaHSBaHUTE CTOMHOCTU. TunbT double No3BOSISABA
paboTa C MHOro rofIEMM CTOMHOCTU U CTOMHOCTM MHOIro 61M3KM A0 HyfaTa, Ho 3a
CMeTKa Ha TOYHOCTTa U HEeNPUATHU rpeLlKn OT 3aKpbriasHe. TunbT decimal nma
no-manbk 06xBaT, HO rapaHTMpa rosisiMa TOYHOCT MNpW NpecMaTaHMsaTa U nunca
Ha aHOManuu C AeceTUYHUTE Yymcna.

AKO M3BbpLUBaTe NPecMATaHUA C Napu, MsnonssaiTe Tuna
& decimal, a He float unm double. B NnpoTMBeH cny4yai Moxce Aa

ce HaTbKHETe Ha HENMpPUATHU aHOMaJIuM NpU NpecMATaHuATa
M rpelKu B nsumcneHusTa!l

TbW KaTO BCUYKWN U3UYUCTIEHUS C AaHHWN OT Tun decimal ce n3BbpLliBaT COPTYyEpHO
(a He AMPEeKTHO Ha HUCKO HMBO B MUKpOMpoLecopa), U3dUnMcneHunsaTa c To3m Tun
ca OT nopsiabka Ha AeCeTKM MbTU No-6aBHU, OTKOSIKOTO CbLUMTE U3UYMNCIEHUS
c double, Taka ye non3BaKTe TO3M TUN BHMMATENHO. MoXeTe Aa NpoBepuTe TOBa
KaTo u3Bbpwnute HanpuMmep 10 MuUAMOHA YMHOXeHUa C decimal M double wu
CpaBHUTE BPEMETO 3a U3MbJIHEHUE.

byneB Tvn

BynesuaTt Tun ce geknapupa c KayosaTa AyMa bool. Ton MMa ABe CTOMHOCTH,
KOUTO MOXe ga npuema — true u false. CtonHocTTa no nogpasbupaHe e false.
MN3non3Ba ce Hal-4eCcTo 3a CbXpaHsiBaHe Ha pe3yaTaTa OT M3UMCsIBaHEeTO Ha
JlorMyeckun mspasu.

byneB Tun — npumep

Heka pasrnepame egunH npumep, B KOWTO AeKnapupaMe HAKOJZIKO NMPOMEHTUBU
OT B€4Ye No3HaTUuTE HNU TUNoBe, MHNUMaIN3NPaME TN, N3BbPLUBAME CpaBHEHUA
BbpXY TAX U OoTne4yaTBaMe pe3yqiTaTUTE Ha KOH30J1aTa.

// Declare some variables
int a = 1;

int b = 2;

// Which one is greater?

bool greaterAB = (a > b);
// Is 'a' equal to 1?
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bool equalAl = (a == 1);
// Print the results on the console
if (greaterAB)

{
}

else

{
} n

Console.WriteLine("greaterAB = " + greaterAB);

Console.WriteLine("equalAl = " + equalAl);

Console.WriteLine("A > B");

Console.WriteLine("A <= B");

// Console output:
// A <= B

// greaterAB = False
// equalAl = True

B npumepa neknapvpame ABe MNPOMEHAMBM OT TN int, cpaBHsiBamMe mm wu
npucBosiBaMe pesyfTaTta Ha NpoMeHnMBaTa oT 6yneB Tun greaterAB. AHano-
rMYHO M3BbPLUBAME M 3a NpoMeHIMBaTa equalAl. AKO NpoMeHnMBaTa greaterAB
e true, Ha KOH30MaTa ce oTneyaTsa A > B, B NPOTUBEH Clyvali ce oTrneyaTsa A
<= B.

CumMmBOIeH TMN

CUMBONHUAT TUN nNpeacrtass egnHudeH cumosn (16-6uToB HOMep Ha 3HaK oOT
Unicode TabnuuaTta). Tol ce geknapupa c knw4dosaTta ayma char B eamka C#.
Unicode Tabnuuarta e TeXHONMOMMYEH CTaHAApPT, KOUTO CbNOCTaBA LSS0 YMUCIO
WAn rnopeaumua OT HSAKOAKO LUenuM 4umcia Ha BCeKM 3HaK OT YOoBellkuTe
MMCMEHOCTU No cBeTa (BCUYKKM e3uum n TexHute a3byku). MNosede 3a Unicode
Tabnuuyata Moxem ga npodyetem B TemaTa "CMMBOMIHWM HM3oBe". MMHMManHaTa
CTOMHOCT, KOSATO MOXe Aa 3aeMa TunbT char, e 0, a MakcuMmanHaTta - 65535.
CromHoctuTte oT TN char npeacrtasnsgBaT 6ykBM MM Apyrv CUMBOAM U Ce
orpaxgat B anoctpodu.

CuMmBONIEH TN — NpUMep

Heka pa3rnepame eaviH npuMmep, B KOWTO A€K/lapupaMe egHa NPOMEHNMBA OT
TMn char, MHUUManM3npame s CbC CTOMHOCT 'a', cneg ToBa C 'b' n 'A' n
oTneyaTtBaMe Unicode cToMHOCTUTE Ha Te3n 6yKBM Ha KOH30/1aTa:

// Declare a variable

char symbol = 'a';
// Print the results on the console
Console.WriteLine("The code of '"

+ symbol + is: + (int)symbol);

symbol = 'b’;
Console.WriteLine("The code of

[Tl (L] . "

+ symbol + is: + (int)symbol);
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symbol = 'A';
Console.WriteLine("The code of

(1] (L] "

+ symbol + is: + (int)symbol);
// Console output:

// The code of 'a' is: 97

// The code of 'b' is: 98

// The code of 'A' is: 65

CMMBOJIHM HU30Be (CTPUHIroBe)

CnMmBONHUTE HM30BE MpeacTaBnsBaT nopeauua oT CMMBOMIN. [leknapupart ce
C knw4oeaTta aAyma string B C#. CrtonHoCTTa uM no nogpasbupaHe e null.
CTpuHroBete ce orpaxaaT B [ABOMHM KaBM4YKU. Bbpxy Tax ™MoraT ga ce
M3BbPLWBAT pa3/iMdyHKU TekcToobpaboTBawm onepaumn: KoHKaTeHupaHe (ao-
neneaHe eAuWH A0 ApYr), pasjensHe no AajeH pasfenuten, TbpCeHe, 3HaKo-
3aMecTBaHe u gpyru. lNMoseye nHpopMaums 3a TekctoobpaboTkaTa MOXeEM Aa
npoyeteM B TemaTa "CHMMBOJIHM HU30BE", B KOSATO AETaMsIHO € 069CHEHO KaKBO
€ CUMBOJIEH HMU3, 3@ KaKBO CNYXW U Kak Aa ro usrnonssame.

CMMBOJIHM HNU30BE — NpuMmep

Heka pa3srnesame eamH npuMep, B KOWTO JAeKNapupaMe HAKOJIKO MPOMEHNBU
OT TUM CUMBOJIEH HU3, UHULMANM3NPAME T N OoTnedyaTBaMe CTOMHOCTUTE UM Ha
KOH30naTa:

// Declare some variables

string firstName = "Ivan";

string lastName = "Ivanov";

string fullName = firstName + + lastName;

// Print the results on the console
Console.WriteLine("Hello, " + firstName + "!");
Console.WriteLine("Your full name is " + fullName + ".");

non

// Console output:
// Hello, Ivan!
// Your full name is Ivan Ivanov.

Ob6ekTeH TN

O6eKTHMAT TUN e creuuraneH TMMN, KOMTO ce siBSiBa POAUTEN Ha BCUUKW APYIWU
Tunose B .NET Framework. [leknapupa ce c kito4yoBaTa AyMa object n moxe aa
npveMa CTOMHOCTM OT BCeKW Apyr TuN. Toi npeacrasnssa pedepeHTeH Tun, T.e.
ykasaTten (agpec) kbM obnact OT naMeTTa, KOATO CbXpaHsBa HerosaTa
CTOMHOCT.
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M3non3ssaHe Ha 06ekTn — npumMmep

Heka pasrnepame egunH npumep, B KOWTO AeKnapupaMe HAKOJZIKO NMPOMEHTUBU
oT obekTeH Tun, MHUUMann3npamMe rrm m otnedyatTBaMe CTOMHOCTUTE MM Ha
KOH30/1aTa:

// Declare some variables
object containerl = 5;
object container2 = "Five";

// Print the results on the console
Console.WriteLine("The value of containerl is:
Console.WriteLine("The value of container2 is:

+ containerl);
" + container2);
// Console output:

// The value of containerl is: 5

// The value of container2 is: Five

KakTo ce Buxaa oT npumepa, B NPpOMeHNMBa OT TUM object MoxeMm Aa 3anuiiem
CTOMHOCT OT BCEKM Apyr Tun. ToBa npaBu 0OEKTHMUS TUN YHMBeEpPCasneH
KOHTENHEP 3a AaHHMW.

Hynesu tTunose (Nullable Types)

Hynesute tTMnose (nullable types) npeacrasngasat cneumMdunyHn 06BUBKU
(wrappers) 0KO10 CTOMHOCTHMUTE TunoBe (kaTo int, double M bool), KOUTO
Nno3BoNsABaT B TAX Aa 6bAe 3anucBaHa null cTOMHOCT. TOBa AaBa Bb3MOXHOCT B
TUNOBE, KOUTO MO MPUHUMMA He AOMyCKaT Aurnca Ha CTOMHOCT (T.e. CTOMHOCT
null), BCe nak ga MoraT da 6baaT M3Non3BaHW KaTto pedepeHTHU TUNnose u
[a NpueMaT KaKTO HOpMaJsiHM CTOMHOCTM, Taka M cneumanHaTta CTOMHOCT null.

O6BuBaHeTO Ha AafeH TUM KaTo HyneB CTaBa No ABa Ha4uMHa:

Nullable<int> il = null;
int? i2 = i1;

[BeTe peknapaumMm ca €eKBUBaNEHTHU. [l0-NeCHUAT HauumH e aga ce aobasu
BbnpocuTeneH 3Hak (?) cnep Tvna, HanpuMmep int?, a Mo-TpyAHUST e ada ce
n3nosizea Nullable<..> CMHTaKcuca.

HynesuTe TUnose ca pedepeHTHU TUMOBE, T.e. NpeAcTaBnsABaT pedepeHLms KbM
06eKT B AMHAMUYHaTa NaMeT, KOWTO CbAbpXKa CTOMHOCTTa UM. Te MoraT ga uMat
WM HAMaT CTOMHOCT M MoraT ga 6baaT M3MNoNA3BaHM KaKTO HOpPMasHUTe
NPUMUTUBHU TUMOBE, HO C HAKOM OCOB6EHOCTU, KOUTO LE WICTpUpamMe B
cneaBalns npumep:

int i = 5;
int? ni = i;
Console.WriteLine(ni); // 5
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// 1= ni; // this will fail to compile
Console.WritelLine(ni.HasValue); // True
i = ni.Value;

Console.WriteLine(i); // 5

ni = null;

Console.WriteLine(ni.HasValue); // False

//1 = ni.Value; // System.InvalidOperationException
i = ni.GetValueOrDefault();

Console.WriteLine(i); // ©

OT npumepa e BMAHO, Y€ Ha MpoMeHnMBa OT Hynes Tun (int?) Moxe ga ce
MPUCBON AMPEKTHO CTOMHOCT OT HeHyneB Tun (int), HO o6paTHOTO He e
OVIPEKTHO Bb3MOXHO. 3a LuenTa MoXe Aa Ce U3Mnoa3Ba CBOMNCTBOTO Ha HyneBuTe
Tunose Value, KOeTO Bpblla CTOMHOCTT@ 3anuMcaHa B HYy/JAeBUA TN UK
npeamssukea rpewka (InvalidOperationException) no BpemMe Ha M3nbjHeHWe
Ha nporpaMaTa, ako CTOMHOCT JIMMNCBa. 3a Aa NpoBepuM Jann NpoMeHnMBa OT
HyfneB TUM MMa CTOMHOCT, MOXEM Aa u3nos3same 6yeBOoTO CBOMCTBO HasValue.
AKO uCKaMe fna B3eMeM CTOMHOCTTa Ha MpOMEHNMBA OT HyfeB TUM UK
CTOMHOCTTa 3a Tvna no nogpasbupaHe (Har-4yecTo @) B cyyan Ha null, MOXeEM
ha u3snosizaBaMe Metoda GetValueOrDefault().

HyneeuTe TMNOBE Ce M3NON3BaT 3a CbXpaHsBaHe Ha VIHCbOpMaLI,VIFI, KOATO HEe e
3aagbJKUTenHa. Hanpumep, ako uckaMe pa 3anasmM AaHHUTE 3@ eauH
CTYAEHT, KaToO MMEeTOo U d)aMVIJ'IVIFlTa MYy Ca 3aAbJ/IXXUTENHWN, a Bb3pacCTTta My He €
3a4bJ/HKUTENIHa, MOXEM Aa n3nonssame int? 3a Bb3pacTra:

string firstName = "Svetlin";
string lastName = "Nakov";
int? age = null;

NMpoMmeHnneu

Cnep kaTo pasrnegaxMe OCHOBHUTE Tunose AaHHU B C#, HeKa BMAMM KaK M 3a
KakBO MOXEeM Ja v usnonseame. 3a ga pabotmm c pgaHHM, TpA6Ba Aa
M3nonssamMe npoMeHAMBMU. Beue ce cbnbckaxme C MNPOMEHNMBUTE B
npuMepuTe, HO Cera Heka rv pasriegame rno-nogpobHo.

NMpoMeHNMBaATaA € KOHTEWHep Ha MHdOpMauus, KOUTO MOXE Ja MNPOMEHS
CTOMHOCTTa cu. TS ocurypsiBa Bb3MOXHOCT 3a:

- 3ana3BaHe Ha WHdopMauus;
- UW3BNMYaHe Ha 3anaseHaTta MHdopMaums;
- MoguduumpaHe Ha 3anaseHata UHdopmauus.

MNMporpamupaHeTo Ha C# e cBbpP3aHO C MOCTOAHHO MU3MOSI3BAHE HA NMPOMEHIMBMY,
B KOMUTO Ce CbXpaHABaT u 06paboTBaT AaHHW.



fnaea 2. NMpUMUTUBHU TUMOBE N NPOMEHUBU 125

XapaKkTepuCcTUKM Ha NPOMEH/INBUTE
lNpoMeHNuBUTE Ce XapakKTepusnpar C:
- wnme (nageHtudunkaTop), HanpuMep age;
- Tun (Ha 3ana3eHaTta B TAX MHdOopMaums), HanpmMMep int;
- CTOMHOCT (3anaseHaTa nHdopMaums), Hanpmmep 25.

EnHa npomeHnuBa npeacTtaBnsiBa MMeHyBaHa o6s1acT OT nameTTa, B KOSITO €
3anMcaHa CTOMHOCT OT AafeH TuM, ROCTbMNHA B NporpaMara no cBoeTto nMme.
NMpomMeHnuBMTE MoOratT Aa ce nassiT HenocpeAcTBeHO B paboTHaTta naMeT Ha
nporpamaTta (B CTeka) WM B AMHAMMYyHaTa NaMeT, B KOATO Ce CbXpaHsiBaT Mo-
ronemm ob6ekTn (HanpuMmep CMMBOJSTHMN HU30BE U Macuemn). NMPpMMUTUBHUTE TUNOBE
AaHHW (4mncna, char, bool) ce HapuyaT CTOMHOCTHM TMNOBE, 3alLlOTO MNassT
HenocpeacTBeHO CBOATa CTOMHOCT B CTeKa Ha nporpamMaTta. PedepeHTHuTE
TMNOBE AaHHM (HanpuMep CTPUHIroBe, 06€eKTN U MacMBU) NasAaT KaTo CTOMHOCT
aZpec oT AMHaMMyHaTa NaMeT, KbAEeTO € 3anMcaHa CTOMHOCTTa uM. Te Morar aa
ce 3a4en4aT u ocsoboxaasaT AMHAMUYHO, T.€. pa3MepbT UM He e NpeaBapuUTeNHoO
dUKCMpaH, KaKTO MNpwW CTOMHOCTHUTE TunoBe. [loBeye wuWHpOpMaums 3a
CTOMHOCTUTE N pedepeHTHUTE TUMNOBE AaHHUM CMe NpeaBUMAWIN B CEKUMSTa
"CTOMHOCTHU U pedepeHTHM Trunose".

MMeHyBaHe Ha NPpOMEeH/IUBa — NpaBuJa

Korato uckame komnunaTopbT Aa 3adenu obnact B naMeTTa 3a HsAKaksa
nHdopMaums, U3non3eBaHa B nporpamMaTta HY, TpA6Ba aa h 3agapeMm mme. To
CNY>XW KaTo nAeHTudmnKaTop 1 No3sonsasa ga ce pedepupa HyxHaTa HM obnacT
OT NameTTa.

MNMeTo Ha NpoMeHNMBMTE MOXe Aa 6bAe BCAKaAKBO No Haw mnsbop, Ho Tpsibea na
cnenBa onpeaeneHu npasuna:

- WmeHaTa Ha npoMeHnnBUTE ce obpasyeaT oT 6ykBUTe a-z, A-Z, undpute
0-9, KaKTo 1 cumBona '_'.

- MMeHaTa Ha NpOMEHNIMBUTE HE MOXE Zla 3anoysBaT Cc uudpa.

- MMeHaTa Ha NpoMeHNMBUTE He MOoraT Aa CbBnajaT CbC cnykebHa ayMa
(keyword) ot e3nka C#.

B cnepsawarta Tabnuua ca gaaeHn BCuUkn cnyxebHmn aymm B C#. Hakom oT Tax
BeYe ca HW WM3BECTHWU, a C APYrM LWe Ce 3ano3HaeMm B cnejBaliuTe rniasu oOT
KHWUraTta.

abstract as base bool break
byte case catch char checked
class const continue decimal default
delegate do double else enum
event explicit extern false finally
fixed float for foreach goto
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if implicit in in (generic) int
interface internal is lock long
namespace new null object operator
out out (generic) override params private
protected public readonly ref return
sbyte sealed short sizeof stackalloc
static string struct switch this
throw true try typeof uint

ulong unchecked unsafe ushort using
virtual void volatile while

MMeHyBaHe Ha NPOMEHJ/ZINBU — NPpUMEpPU

Mo3BOsIEHN NMEHA:

- hame

- first_Name
- _namel
Heno3soneHn nmeHa (Wwe goseaaT A0 rpewka npyu KoMnumnauus):
- 1 (undpa)
- if (cnyxebHa ayma)

- 1name (3anouyBa c undpa)

MMmeHyBaHe Ha NPOMEH/INBU — NPENOPBKMU

LLle nagem HAKOM NMpernopbKy 3a MMeHyBaHe, TbW KaTO HE BCUUYKW NMO3BOJIEHWN OT

KOMMNnnaTtopa MMeHa Ca noaxogsdaun 3a HallnTe npoMeHsInBN.

- WmeHaTa TpFIGBa [a ca onucaTtesiHM u ga obscHsABaT 3a KakKBO CnyxXxwu
hajeHaTa npoMeHnMBa. Hanpumep 3a MMe Ha 4YOBeK MoAaxoAsuwo uMe e

personName, a HenoAXo4AWO NMeE € a37.

- Tps6bBa Aa ce M3Mon3BaT camMo NATUHCKKU BYKBU. Bbnpekn ye kupunmuaTta
€ Mo3BO/SIeHa OT KoMMuaaTopa, He e aobpa npakTuka Ta Aa 6bae
M3non3BaHa B UMeHaTa Ha NPOMEH/IUBUTE U OCTaHaNUTe UaeHTUdUKaTopn

OT NporpamarTa.

- B C# e npueto npoMeHIMBUTE Aa 3anodBaT BMHarm c maska 6bykesa u ga
cbabpXxaT Manku 6ykBW, KaTo BCAKa c/eaBalla AyMa B TAX 3anoysBa C
rnaBHa 6ykBa. Hanpumep npaBunHo nMme e firstName, a He firstname unu
first_name. M3non3BaHeToO Ha CMMBOJ1A _ B MMEHaTa Ha NMpOMEeHInBUTE ce

CyMTa 3a oW CTUa Ha UMeHYBaHeE.
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- MMeTo Ha NpoMeHnMBUTE TpAbBa Aa HE € HUTO MHOIO AbJIFr0, HATO MHOIO
KbCO - MpPOCTO TpsbBa Aa € SACHO 3a KakKBO C/AYyXMW MNPOMEH/MBaTa B
KOHTEKCTa, B KOWTO ce M3MNon3ea.

- Tpsabea ga ce BHMMaBa 3a rnaBHU U Manku 6ykeu, Tbi kato C# npasu
pasfniMka mexay Tsax. Hanpumep age n Age ca pasniM4yHU MPOMEHSIMBN.
ETo HAKONKO npuMmepa 3a Aobpe MMeHyBaHW NPOMEH/INBMU:
- firstName
- age
- startIndex
- lastNegativeNumberIndex
ETO HAKONKO NpuMepa 3a NoWOo MMEHYBaHM NpoMeHAnBn (Makap 1 uMmeHaTa Aa
Ca KOpeKTHMW OT rfiegHa Touka Ha KoMnunaTtopa Ha C#):
_firstName (3anouBa c _)
- last_name (Cbabpxa _)
- AGE (u3nucaHa e c rnaBHu 6ykBeu)
- Start_Index (3anouyBa c rnaBHa 6ykBa n cbabpxa _)
- lastNegativeNumber_Index (Cbabpxa _)

MpomeHnueute TpsibBa Aa wuMaT uMe, KOeTo 06sCHsIBA HAKpaTKO 3a KaKBO
cnyxaT. Korato egHa npomeHavMBa e MMeHyBaHa C Henoaxoasiuo uMe, TOBa
CUNHO 3aTpyAHsiBa YETEHEeTO Ha MnporpamMaTa M HelHaTa cneaBalla MpoMsiHa
(cnep Bpeme, korato cme 3abpasunum kak pabotm Ta). lNMoBeye 3a NpaBUIHOTO
MMeHyBaHe Ha MNPOMEH/IMBUTE e HayyuTe B rnasaTta "KayecTBeH nporpameH

n

KoA .

CTpemMeTe ce BMHAru ja MMeHyBaTe NpPpOMEHJ/IMBUTE C KPaTKMu,
HO A[OCTaTb4yHO SAACHU uUMeHa. CneaBaiTe NpaBuUNOTO, Ye OT
& MMeTO Ha NpoMeHsIMBaTa TpsA6Ba Aa cTaBa SICHO 3a KaKBO ce

M3Nnon3Ba, T.e. UMEeTOo TPpA6Ba Aa oTroBapsa Ha Bbnpoca "'KakBa
CTOMHOCT CbXpaHsfiBa Ta3u NpoMeH/MBa". AKO TOBa He e
M3NbJIHEHO, NOoTbpceTe No-A06po nmMme.

ANexknapupaHe Ha NPOMEHJ/INBU

KoraTo geknapupame npoMeHnvBa, U3BbpliBaMe cnegHuTe AencTBuS:
- 3ajaBaMe HeWHusa Tun (Hanpumep int);
- 3agaBaMe HenHOTOo uMe (ngeHTndukaTop, Hanpumep age);

- MOXEM jpga 3ajadeM HauvanHa CToMHOoCT (Hanpwumep 25), HO ToBa He e
3a4bIKUTENHO.

CnHTaKCUCHT 3a geknapupaHe Ha npoMmennueun B C# e cnegHusaT:

<TUN AaHHU> <uAeHTudUKaTop> [= <MHUUManu3auma>]
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ETo eavH npumep 3a geknapvpaHe Ha NPOMEH/IMBU:

string name;
int age;

NMpucBosiBaHe Ha CTOMHOCT

MpUCBOSIBAHETO HA CTOMHOCT Ha MNPOMEHNWBA MpeacTaBnsABa 3aJaBaHe Ha
CTOMHOCT, KOATO Aa 6bAe 3anucaHa B HesA. Ta3u onepaums ce U3BbpliBa Ypes
onepaTtopa 3a npucBosiBaHe '='. OT 9BaTa CTpaHa Ha oneparTopa Ce M3nucea
MMe Ha NPOMEHNINBA, a OT AACHATa CTpaHa — HOBaTa M CTOWHOCT.

ETo eanH npumep 3a npucBosiBaHe Ha CTOMHOCT Ha MPOMEHNMBN:

name = "Svetlin Nakov";
age = 25;

MHunumanmsaumsa Ha NpoMEHJINBM

TepMUHBT MHMUMANM3auuMa B NporpammpaHeTo O3HayaBa 3ajaBaHe Ha
HayasiHa CTOMHOCT. 3ajaBalkuM CTOMHOCT Ha MPOMEH/MBUTE B MOMEHTa Ha
TAXHOTO AeKflapuypaHe, HMe BCbLUHOCT MM MHuumanmnsnpame.

Bcekn Tun gaHHu B C# MMa CTOMHOCT No noapas6bupaHe (MHULManM3aumsa rno
noapasbupaHe), KOATO Ce M3MNoN3Ba, KOraTto 3a AajeHa NpoMeHIMBa He 6bae
M3PUYHO 3adafeHa CTOMHOCT. MoXeM Aa CU MPUNOMHUM CTOMHOCTUTE MO noa-
pasbupaHe 3a TUNOBETE, C KOUTO Ce 3arno3HaxMe, OT c/ieaBallaTa Tabnuua:

T SR CTOMHOCT no T SRR CTOMHOCT no
noapasbupaHe noapasbupaHe

sbyte 0 float 0.0of

byte () double e.od

short 0 decimal 0.0m

ushort (] bool false

int 0 char '\u0000e'’

uint ou string null

long oL object null

ulong Ou

Heka 0606LWMM Kak AekNlapupaMe NMpOMEHINBU, KaK M MHULManmM3npame 1 Kak
UM NpUCBOsSIBaMe CTOMHOCTW B ClieaBaLins npuMep:

// Declare and initialize some variables
byte centuries = 20;
ushort years = 2000;
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decimal decimalPI = 3.141592653589793238m;
bool isEmpty = true;

char symbol = 'a’;
string firstName = "Ivan";

symbol = (char)5;
char secondSymbol;

// Here we use an already initialized variable and reassign it
secondSymbol = symbol;

CTOMHOCTHU M pecpepel-m-m TMNnoBe
TunoBeTe gaHHM B C# ca 2 BUAa: CTOMHOCTHU 1 pecdepeHTHM.

CroirtHocTHUTe TMNoBe (value types) ce cbxpaHaBaT B CTeKa 3a U3MNbJIHEHNE
Ha nporpamMata MW CbAbpXaT AUPEKTHO CTOMHOCTTa cu. CTOMHOCTHM ca
NPUMUTUBHUTE YNCITIOBN TUMNOBE, CUMBOJIHUAT TUN 1 ByneBuST TMN: sbyte, byte,
short, ushort, int, long, ulong, float, double, decimal, char, bool. Te ce
ocsoboxxaaBaT Npu nsnmsaHe ot 0bxBaT, T.e. Korato 6/10KbT C KOA, B KOUTO Ca
AeduHMpaHn, 3aBbplwM M3MNbJAHEHWETO Cu. Hanpumep egHa MpPOMeHUBa,
AeknapupaHa B MeToda Main() Ha nporpamaTta, ce nasu B CTeKa A0KaTo
nporpamaTa 3aBbpLlUN U3MbJAHEHMETO Ha TO3N METoA, T.€. AOKATO He 3aBbpLun.

PedepenTHuTe TUNOBE (reference types) cbabpxaT B CTeKa 3a U3NbJIHEHME
Ha nporpamata pedepeHunsa (agpec) kbM aunHamuuyHata namet (heap),
KbAETO Ce CbXpaHsiBa TAXHATa CTOMHOCT. PedepeHuuaTa npeacrasnssa
ykasaten (agpec Ha KjeTka OT naMeTTa), codyell peasiHOTO MEeCTOMOSI0XeHne
Ha CTOMHOCTTa B AWHaMW4HaTa nameT. [puMep 3a CTOMHOCT Ha agpec B CTeka
3a U3NbJIHEHNE € OxPPAD4934. PedepeHuUnaTa MMa TUN U MOXE Aa CbAbpXa KaTo
CTOMHOCT caMO 06eKTM OT CBOS TuM, T.e. TS MpeacTaBnsiBa CTPOro TMNM3MpaH
ykazaTten. Bcuukm pedepeHTHM TMnoBe MoraT ga nosiydyaBaT CTOMHOCT null.
ToBa e crneumanHa cnyxebHa CTOMHOCT, KOATO O3Ha4yaBa, Ye UncBa CTOMHOCT.

PedepeHTHUTE TMNOBE 3adensdAT AMHAMW4HA NaMeT MNpu Cb3JaBAHETO CU U ce
ocBoboxaaBaT Mo HAKOe BpeMe OT cucTeMaTa 3a NMoYucTBaHe Ha naMmerra
(garbage collector), korato T8 ycTaHOBM, 4Ye Beye He Ce M3Moa3BaT oOT
nporpamata. He e uM3BEeCTHO TOYHO B KOW MOMEHT JajeHa pedepeHTHa
npomeHnuea LWe 6bae ocsoboaeHa oT garbage collector, Thi1 kKaTo TOBa 3aBUCHK
OT HaTOBapBaHETO Ha MaMeTTa W OT Apyru dakTopu. Tbi KaTo 3a4eNsaHeTo U
ocBoboxpaBaHeTo Ha namer e 6aBHa onepauus, MOXe J[a Cce Kaxe, 4e
pedepeHTHUTE TUnoee ca Nno-6aBHK OT CTOMHOCTHUTE.

Tbi KaTO pedepeHTHUTE TUNOBE AaHHW Ce 3aaensaT n ocsoboxaasat AMHAMUYHO
Mo BpeEMe Ha M3NbJIHEHME Ha NporpamMaTa, TEXHUST pa3Mep MOXe Aa He e
npeaBapuTesIHO M3BeCcTeH. HanpuMmep B nNpoMeHnnBa OT Tun string moraT aa
6baaT 3anMcBaHM TEKCTOBW AaHHW C pa3nMyHa AbJIXKMHA. PeanHo TekcrtoBaTa
CTOMHOCT Ha Tuna string ce 3anncBa B AMHaAMMYHaTa NaMeT 1 MOXe Aa 3aeMa
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pasnuyeH obem (6pon 6anToBe), a B NpoMeHnMBaTa OT TuUN string ce 3anucea
HeroBMAT aapec.

PedepeHTHM TMNOBE Ca BCUYKM KJlaCOBE, MacMBUTE U MHTepderncmTe, Hanpmmep
TunoseTe: object, string, byte[]. C knacoBeTe, 06eKTUTE, CUMBOJIHUTE HN30BE,
MacMBUTE N MHTepdEeNnCcnTe We ce 3ano3Haem B cneaBalunTe rnasBm Ha KHurara.
3acera e AOCTaTb4yHO Aa 3HAeTe, Ye BCUYKM TUMNOBE, KOUTO HE Ca CTOMHOCTHM,
ca pedepeHTHN K ce pasnosiaraT B AMHaMM4YHaTa naMer.

CTOMHOCTHM U pedepeHTHU TUNoBe B NaMeTTa

Heka nntoctpmMpaMe c eanH NprMMep Kak ce NpeactaBsaT B MaMeTTa CTOMHOCTHUTE
n pedepeHTHUTE TUNoBe. Heka e U3Nb/IHEH ClieAHUs NporpamMeH Koa:

int 1 = 42;

char ch = 'A";

bool result = true;

object obj = 42;

string str = "Hello";
byte[] bytes = { 1, 2, 3 };

B TO31 MOMEHT NpOMEeHNNBUTE Ca Pa3rosIoXKeHU B NMaMeTTa No CNegHUd HAYUH:

Stack Heap

42 | (4 bytes)

ch

A (2 bytes)

result

true (1 byte)

obj

R int
Int32@%ae764 > | 42 (4 bytes)
str
String@7cdaf2 » Hello #string
bytes
byte[]@190d11 > 1| 2| 3 bytel]
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AKO cera M3Mb/JIHUM CleaHus KoA, KOWTO MPOMEHsI CTOMHOCTUTE Ha MpPOMEH-
NIMBUTE, LLe BUAMM KaKBO Ce C/lyYyBa C MaMeTTa Npu npoMsiHa Ha CTOMHOCTHU U

pedbepeHTHN TUMOBE:

i=
ch = 'B';
result = false;
obj = null;

str = "Bye";
bytes[1] = ©0;

9;

Cnen Te3n NpPOMEHM MPOMEHNMNBUTE N TEXHUTE
naMeTTa No cneaHnda Ha4dunH:

CTOMHOCTK Ca pa3nosioXxXeHn B

Stack ‘ ‘ Heap

i

0 (4 bytes)

ch

B (2 bytes)
result

false | (1 byte) Bye | string
obj
int

null 42 (4 byteS)
str

String@9a787b Hello |string
bytes

byte[]@190d11 > | 1| 0| 3| bytel]

KakTo MoxeTe na 3abenexute oT durypaTta, Npm npoMsHa Ha CTOMHOCTEH TuN
(i=0) ce npoMeHs AMPEKTHO CTOMHOCTTA My B cTeka. [lpn npomsiHa Ha
pedepeHTeH TMN HellaTa ca Mo-pas/INyHU: NPOMEHs Ce ANMPEKTHO CTOMHOCTTa
My B AMHaMM4dHaTa nameT (bytes[1]=0). [NpoMeHNnBaTa, KOSTO AbpPXWU pedepeH-
uMsTa, octaBa HenpoMeHeHa (0xe0190d11). MNpu 3anmMcBaHe Ha CTOMHOCT null
B pedepeHTEH TN CbOTBETHaATa pedepeHuns ce paskaya OT CTOMHOCTTa CU U

npoMeHnunBaTa octaBa 6e3 ctoiHocT (obj=null).
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Mpu npuceBosiBaHe Ha HOBa CTOMHOCT Ha obekT (MpoMeHnuBa OT pedepeHTeH
TWUN) HOBUAT 06EKT ce 3a4ens B AMHaMM4yHaTa CTOMHOCT, @ CTapusaT o6eKT ocTaBa
cBoboaeH (HepedepupaH). PedepeHumsiTa ce nNpeHaco4yBa KbM HOBUS 06EKT
(str="Bye"), a ctapute obekTn ("Hello"), NOHeXe He ce mM3nonsear, we 6baaTt
MOYNCTEHM MO HSKOE BpeMe OT cMcTeMaTa 3a No4ymcTBaHe Ha nameTTa (garbage
collector).

Jintepanu

MpUMUTUBHMUTE TUMNOBE, C KOUTO Ce 3ano3HaxMe Beye, ca creunanHu Tunose
OaHHW, BrpageHn B e3mka C#. TexHUTe CTOMHOCTKU, 3adafeHN B COpC KoAa Ha
nporpamaTta, ce Hapuyat autepanu. C eamMH NnpuMep LWwe HU CTaHe No-5CHO:

bool result = true;
char capitalC = 'C’;
byte b = 100;

short s = 20000;

int i = 300000;

B npuMmepa nutepanu ca true, 'C', 100, 20000 1 300000. Te npeacTaBnsasaTt
CTOMHOCTM Ha MpPOMEeHNMBW, 3aJafeHW HenocpeacTBEHO B COPC Koaa Ha
nporpamara.

BuaoBe nutepanm
B e3nka C# cbulecTBYyBaT HAKOMIKO BMAa nnTepanu:
- b6yneBwu
- ueno4yuncneHun
- peanHu
- CUMBOJIHU
- HWNU30BU

- 06eKTHUAT nutepan null

bynesu nutepanm
Bynesute nutepanu ca:

- true

- false

Korato npuceosiBamMe CTOMHOCT Ha MpoOMeHnAMBa OT TuMN bool, MOXeM Ja
M3NoN3BaMe eQMHCTBEHO HSKOS OT Te3u ABe CTOMHOCTM UNu u3pas oT 6ynes Tun
(korTo ce maumncnasa o true nnm false).
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byneBu nurtepanu — npumep

ETo npumep 3a ageknapaums Ha npoMeHsnMBa OT TUN bool UM NpuceBosiBaHe Ha
CTOl71HOCT, KOETO npeacrasnidBa 6y}'IeBMFIT nutepan true:

bool result = true;

LlenouncneHun nurepanu

LlenouncneHnTte nutepanu npeacrasnsBaT nopeauua ot umdpu, 3Hak (+, -),
OKOH4YaHus 1 npeactaskn. C nomowTa Ha NpeacTaBKM MOXEM Aa npeacraByMM
uenuMTe yncna B COpC KoAa Ha nporpamaTa B AeCeTUYeH UK WecTHaZeceTuYeH
¢dopmaTt. lNoBeue wMHpoOpMaunsa 3a pas3INYyHUTE 6PONHM CUCTEMM MOXEM [Aa
nonyyuMm B Temata "BponHu cuctemu". B uenouncneHuTe nutepanu moraT Aa
y4yacTBaT U CnefHUTe NPeACTaBKN M OKOHYAHUS:

- "ex" m "ex" kaTo npeacTaBkM O3HA4yaBaT LWecTHageceTudHa CTOMHOCT,
HanpuMep OxA8F1;

- '1'n 'L' KaTo OKOHYaHUS O03HauyaBaT AaHHKM OT Tun long, Hanpumep 357L.

- 'u' 1 'U' KaTo OKOHYaHMA oO3HayasaT AaHHWM OT Twun uint wAn ulong,
Hanpumep 112u.

Mo noapaszbupaHe (ako He 6bae M3MON3BaHO HMKAKBO OKOHYaHME) uenoduc-
NeHnTe nuTepanu ca ot Tun int.

LlenouncneHu nurepanu — npuMmepm

ETo HAKONKO npuMepa 3a M3rnos3BaHe Ha LUeNoYnuC/IeHn anTepanu:

// The following variables are initialized with the same value
int numberInDec = 16;
int numberInHex = 0x10;

// This will cause an error, because the value 234L is not int
int longInt = 234L;

PeanHun nutepanu

PeanHute nuTepanu, npeacraBnseaT nopeguua oT uudpu, 3Hak (+, -),
OKOHYaHUS N CMMBOJIA 3a AEeCETUYHA 3aneTas. Mianonssame ry 3a CTOMHOCTM OT
Tnn float, double n decimal. PeanHuTe nutepanu moraT Aa 6baaT NnpeacTtaBeHun
M B eKcnoHeHumaneH dopmart. MNpu TAX Cce n3non3BaT owe CNefHUTe O3HaYeHNs:

- 'f' 1 'F' KaTo OKOHYaHMsa O3Ha4daBaT AaHHW OT Tun float;
- 'd" n'D' KaTO OKOHYaHMSA O3HayaBaT AaHHW OT Tun double;

- 'm'" n'M' KaTo OKOHYaHMSA O3Ha4yaBaT AaHHW OT TUM decimal;
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- 'e' 03HauaBa eKcCnoHeHTa, Hanpumep "e-5" o3HauaBa usnaTa 4acT Aa ce
YMHOXW no 107>,

Mo noapasbupaHe (ako NMMNCBa OKOHYAHME) peanHUTe Yncna ca oT Tvn double.

PeanHu nutepanv — npuMmepm

ETO HAKONKO NpuMepa 3a M3NO0N3BaHE Ha peasiHu nuTepanu:

// The following is the correct way of assigning a value:
float realNumber = 12.5f;

// This is the same value in exponential format:
realNumber = 1.25e+1f;

// The following causes an error, because 12.5 is double
float realNumber = 12.5;

CMMBOIHM nuTepanm

CnMmBONHUTE nuTepanu npeacrasnsgBaT eaAnHMYEeH CUMMBOJ, OrpagZeH B anoc-
Tpodun (eanHNYHM KaBuuikKn). Manonseame rm 3a 3ajaBaHe Ha CTOMHOCTU OT TUN
char. CTOMHOCTTa Ha CMMBOJIHUTE NInTepanun Moxe aa évae:

- CWUMBON, Hanpumep 'A';
- KOojA Ha cuMBON, Hanpumep '\u@ee6s"';

- escaping nocnegoBaTenHocT;

ExpaHupanu (Escaping) nocnegoBsatesniHOCTH

MNMoHsikora ce Hanara Aa paboTMM CbC CUMMBOJSIM, KOUTO HE Ca M3MMCaHM Ha
KnaBmaTypaTta, WIn CbC CUMMBOSIM, KOMTO MMaT crneumanHo 3HayeHue, KaTo
HanpuMmep cMMBOABT "HOB pea". Te He Morart fa ce M3NUMIUAT AUPEKTHO B
COpC Kopga Ha nporpamMata W 3a Aa M nons3BaMe, ca HWM Heobxoammmu
cneuuasHu TeXHUKHU, KOUTO Le pasriegaMe cera.

Escaping nocnepoBaTesiIHOCTUTE Ca JinTepanu, KOMTO mpeacTtaBnsiBat noc-
nepoBaTeNHOCT OT CneunanHMm CUMMBOSW, KOWTO 3ajaBaT CMMBOJ, KOWTO MO
HSIKakBa MpMYMHA He MOXe JAa Ce U3NuLIEe AUMPEKTHO B COPC Koaa. TakbB €
HanpMMep CMMBONDBT 3@ HOB pea. Te HU aaBaT 3ao0bukosneH HaumH (escaping)
Aa HanWWeM HSKakbB CUMBOJI Ha €KpaHa W 3aTtoBa Ce HapuyaT ouwe
KOHTpoO/siMpawm kombuHaumm ot cuMBoNMn (escaping sequences).

lpuMepu 3a CUMBOJIN, KOUTO HE MOraT Aa ce M3NuLiaT AMPEKTHO B COpPC KoAaa,
MMa MHOro: ABOWHA KaBu4ka, Tabynauus, HOB pes, HakJIOHEHa YyepTa U Apyru.
ETO HAKOWM OT Hall-4ecTo M3MN0J/I3BaHUTE escaping Nnoc/eaoBaTeIHOCTY:

- \' - eAMHNYHa KaBU4Ka
- \" - ABOMHA KaBMuKa

- \\ - ngBa Hak/I0OHeHa 4yepTa
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- \n - HOB pej
-\t - otmecTBaHe (Tabynauusa)
- \uUXXXX - cumBon, 3aganeH ¢ Unicode HoMepa cu, Hanpumep \u@3A7.

CumBoNnbT \ (N9Ba HakK/IOHEHA 4YepTa) Ce Hapuya olle eKpaHupalw, CUMBO
(escaping character), 3awWwoTo TOlM MO3BONSIBA Aa Ce M3NMUWAT Ha eKpaHa
CMMBOJIM, KOUTO MMaT CreuuasiHo 3Ha4YeHue WUIu AeNCTBME M He MoraT Aa ce
M3nuwaT ANPEKTHO B COPC KOoAa.

Escaping nocnenoBsaTesiHOCTU — NpUMepm

ETo HAKONKO NpMMepa 3a CUMBOJTHU NUTepanu:

// An ordinary symbol

char symbol = 'a’';
Console.WritelLine(symbol);

// Unicode symbol code in a hexadecimal format
symbol = "\u@@3A"';
Console.WritelLine(symbol);

// Assigning the single quote symbol (escaped as \')
symbol = "\'"';
Console.WritelLine(symbol);

// Assigning the backslash symbol(escaped as \\)
symbol = "\\';
Console.WritelLine(symbol);

// Console output:
// a
/]
/]
/7 \

Jintepanu 3a CMMBOJIEH HU3

Jlutepanute 3a CMMBOJIEH HU3 Ce M3MON3BaT 3a AaHHM OT Tun string. Te
npeacTaBfsiBaT Noc1eA0BaTENHOCT OT CUMBOJIW, 3arpaZieHa B ABOMHM KaBUUKW.

3a CMMBOJIHUTE HM30Be BaxaT BCUMYKM OpaBuia 3a escaping, KOUTO Beye
pa3rnegaxme 3a nutepanute ot Tvn char.

CMMBOJTHUTE HM30BE MOraT Aa Ce M3NMCBaT NpeaxoXxaaHu oT CMMBOa @, KOWTO
3ajaBa UMTUPaAH HU3. B uMTMpaHnTe HM30BE NpaBmiaTa 3a escaping He Baxar,
T.€. CUMBONBT \ O3Ha4yaBa \ 1 He e eKpaHupalw, cMMBoAa. B UMTUpaHuUTe HM30BE
KaBmykaTta " MOXe ga ce eKpaHupa Cc gBomHa "", a BCMYKM OCTaHaaM CUMBOJIN
ce Bb3npuemat 6ykBasnHo, A0pn HOBUAT pea. LintnpaHnTte HM30Be ce nanonsesart
YecTo NbTU NPU 3a4aBaHe Ha MMEeHa Ha NbTuwa BbB (daioBaTa cucrema.
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JinTepanun 3a CUMBOJIEH HMU3 — NMPUMEpPHU

ETO HAKONKO npuMepa 3a M3N0oN3BaHe Ha AuTepanm OT TUN CUMBOSIEH HU3:

string quotation = "\"Hello, Jude\", he said.";
Console.WritelLine(quotation);

string path = "C:\\Windows\\Notepad.exe";
Console.WritelLine(path);

string verbatim = @"The \ is not escaped as \\.
I am at a new line.";
Console.WritelLine(verbatim);

// Console output:

// "Hello, 3Jude", he said.

// C:\Windows\Notepad.exe

// The \ is not escaped as \\.
// I am at a new line.

NMoBeue 3a CMMBOJIHUTE HM30BE LLe HaMepuM B TemaTta "CuMMBOAHU HM30BE".

YnpaxKHeHusA

1.

JeknapupanTte HAKOMKO NpOMeHNNBU, KaTo nabepete 3a BCAKa eaHa Han-
noaxogsawuna ot tunoseTe sbyte, byte, short, ushort, int, uint, long u
ulong, 3a A4a MM NpuUcBoOUTE criegHUTe cTomHocTu: 52130, -115, 4825932,
97, -10000, 20000; 224; 970700000; 112; -44; -1000000; 1990;
123456789123456789.

Koun oT cnefHUTE CTOMHOCTU MOXe Aa Ce MPUCBOAT HA MPOMEHSMBU OT TUN
float, double wn decimal: 34.567839023; 12.345; 8923.1234857;
3456.0911248759565421512566834677?

HanuweTe nporpamMa, KosiTO U34uCnsiBa BSAPHO MPOMEHNMBWU C MnaBalla
3anertas ¢ ToyHocTt Ao 0.000001.

WHuunanusnpanTe npoMeHsanBa OT TUN int CbC CTOMHOCT 256 B wWecTHa-
pecetmnyeH dopmat (256 e 100 B 6poiiHa cucTtemMa C OcHoBa 16).

[Jeknapupante npoMeHnmMBa OT Tun char M NpuceBoeTe KaTo CTOMHOCT
cumBona, konto mMma Unicode koa 72 (u3nonsearte Kankynatopa Ha
Windows 3a na HamepuTe WeCTHaNCeTUYHOTO NpeacTaBsHe Ha 72).

[eknapupaiTe npoMeHnnBa isMale oT TMn bool M NPUCBOETE CTOMHOCT Ha
nocnegHaTa B 3aBUCMMOCT OT BalluMs Moi.

[Jeknapupalite aBe npoMeHnMBu OT Tun string cbc cTtorHocTM "Hello" u
"World". OdeknapupaiTe npoMeHnmBa oT Tun object. MNpucBoeTe Ha Tasu
NpOMeH/InBa CTOMHOCTTa, KOSATO ce NosiydaBa OT KOHKaTeHauunaTa Ha ABeTe
CTPUHIOBM nNpoMeHnueBu (nobaBeTe nHTepBan, ako e Heobxoammo). OTne-
yaTanTe NpoMeHNuBaTa OT TuN object.
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10.

11.

12.

13.

[Jeknapupalite oBe NpOMeHANBM OT TUM string U UM NpUCBOETE CTOMHOCTMU
"Hello" n "World". leknapupanTte npoMeHnmBa OT Tun object n n npuceoere
CTOMHOCTTa Ha KOHKaTeHauMsaTa Ha ABETe NMPOMEHINBM OT TUN string (He
M3NycKamTe nHTepsana no cpegarta). [leknapupanTte TpeTa NpoMeHamMBa oT
T™]N string U 9 HUUKMANN3NpPaNTe CbC CTOMHOCTTA Ha NPOMEHNBATa OT TUN
object ( TpsabBa na nanonseate type casting).

Jeknapupalite ABe NpOMeH/MBM OT TUN string n MM nNpmceoeTe CTOMHOCT
"The "use" of quotations causes difficulties." (6e3 nbpBUTE M nocnegHu
KaBu4kn). B eaHaTa npoMeHnnBa m3nonseante quoted string, a B gpyrata
He ro nsnonspanTe.

HanuweTe nporpaMa, KOSiTo NpuMHTMpa durypa BbB popMaTa Ha Cbpue CbC
3Haka "o".

Hanuwete nporpama, KOSITO MNpWMHTMpPa Ha KoOH3o0/1aTa paBHobeapeH
TPUBIBAHMK, KaTO CTPAaHUTE My Ca o4YepTaHu OT cumeona "©".

®upmMa, 3aHMMaBalla Ce C MapKeTUHr, WUCKa Aa nasu 3anuc C AaHHW Ha
HelHuTe cnyxutenun. Bcekn 3anuc Tpsbea Aa mMa cnepgHata XxapakTe-
puUCTMKa — NbpBO UMe, damunus, eb3pacTt, non (‘M’ nnum x’) n yHukaneH
HoMep Ha cnyxuTens (27560000 go 27569999). AeknapupainTte Heobxoau-
MUTE MPOMEHNMBU HYXXHMW, 3a Aa Cce 3ana3u nHdopMaumaTa 3a eanH CIyXu-
Ten, KaTto n3nonssaTte NOAXoAsALWM TUMOBE AAHHU U ONUCATENTHU UMEHa.

[Jeknapupante nBe NpoMeHAMBM OT Tun int. 3aganTte MM CTOMHOCTHU
cboTBETHO 5 1 10. PazMeHeTe CTOMHOCTUTE UM U T OTNe4yaTamnTe.

PeweHusa n ynbTBaHUA

1.
2.

© ® N o u

lMornegHeTe pa3MepHOCTTa Ha YMC/IEHUTE TUNOBE.

NUmante npeasug 6posa cuMBOAM cnea AeceTUyHUS 3Hak. HanpaseTte
cnpaBka B TabnuuaTa c pasMmepuTe Ha TunoseTe float, double n decimal.

M3non3BanTe TMNa AaHHU decimal.

BuxTe cekumsTa 3a uesouyncneHu autepanu. 3a ga npeobpasysaTte NecHO
ymcnaTa B passinvyHa bponHa cuctema, usnonssante srpageHusa B Windows
Kankynatop. 3a WeCcTHanceTU4yHo npeacTaBsHe Ha nuTepan M3nonspamnTe
npedurkca ox.

BumxxTe cekumsaTa 3a LeN0YUCNEHU anTepann.

BuxTe cekumaTa 3a 6yaeBM NPOMEHINBN.

BuxTe cekummTe 3a CMMBOJIHM HM30BE W 3a 06EKTEH TN AaHHMW.

BuxTe cekumnTe 3a CUMBOJIHM HM30BE W 3@ 0BEKTEH TUN AAHHM.

MornepgHeTe yacTTa 3a CUMBOJHK AnTepanu. Heobxoanmo e ga usnonsearte
CMMBOJIa 3a escaping (HakioHeHa 4vepta "\").

M3nonseanTe Console.WriteLine(..) KaTo M3non3esaTte camMo cMMmBofaa ‘0’ U
MHTEpBaIn.
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11.

12.

13.

M3non3BanTe Console.WritelLine(..) KaTo M3non3BaTe caMo 3Haka © wu
nHTepBanu. WM3non3eante Windows Character Map, 3a na HamepuTe
Unicode koaga Ha 3Haka "©".

3a uMeHaTa u3nonseamTe Tun string, 3a nona wmanonsearte TMN char
(nmamMe caMO eauH CMMBOJ M/X), a 3a YHUKaJHUS HOMEp M Bb3pacTTa
n3nonsBanTe NoaxoAasiy Leno4YmcieH T1n.

M3nonsBaliTe TpeTa BpeEMEHHa NPOMEHIMBA 3@ pa3MsaHaTa Ha NPOMEH/INBW.
3a LesioYnC/IeHUTE NPOMEH/IMBU € Bb3MOXHO U ZIpyro pelleHne, KOETO He
M3nos3Ba TpeTa NpoMeHaMBa. Hanpumep, ako MMaMe 2 NPOMEHINBY a U b:

|
[

Q

1}
UV Vv C oW

+ o1
CoCOocCwWwNhN
e Ve e

-




NnaBa 3. OnepaTtopu m
n3pasu

B Tazun TteMma...

B HacTosiwarta Tema LWe ce 3ano3HaeM C oneparopute B C# v gencreusTa,
KOMTO Te W3BbpLWBAT BbPXY PpasnMuHmMTe TuUnNose JAaHHu. Lle passacHuM
NpUOpUTETUTE Ha onepaTopuTe U LWe pasriejame BUAOBETE onepaTopu cropea
6pos Ha aprymeHTUTE, KOUTO MpMeMaT M KaKBW AeNCTBMS M3BbpLiBaT. BbB
BTOpaTa 4yacT Ha TemaTa LWe pa3rnesaMe npeobpa3lyBaHeTO Ha TUNOBE, Lie
065CHMM KOra 1 3awW0 ce Hanara ga ce M3BbplBa U Kak ga pabotmm ¢ TMNoBeE.
B kpas Ha TemaTa wwe 06bpHEM BHMMaHue Ha u3pasute u Kak ga pabotum c Tax.
Han-Hakpas cMe NpuroTemMauM ynpaxHeHus, 3a Aa 3aTBbpAWM 3HaHUATa CU Mo
MaTepuana oT Ta3u rnasa.
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OnepaTtopm

BbB BCMUKM €3ULM 3@ NporpaMmmpaHe ce M3non3BaT OnepaTtopu, Ypes KoUTo ce
M3BbPLLUBAT HAKAKBU AENCTBUA BbpPXY AAHHUTE. Heka pasrnename ornepatopute
B C# v [a BUAUM 3@ KaKBO CNy»aT M Kak ce U3rnon3sart.

KakBo e onepatop?

Cnepn KaTo HayunmxMme Kak Zla AekslapvpaMe U Aa 3ajaBaMe CTOMHOCTM Ha npo-
MEH/IMBM B MpeaxofHaTa rfaBa, Cera e pasrnegamMe Kak Aa U3BbpluBame
pasNYHM onepaunmn Bbpxy TAX. 3a LEeNTa LWe Ce 3arno3HaeM C ornepaTopuTe.

OnepartopuTte no3sosisiBaT 06paboTka Ha NPUMUTUBHM TUMOBE AAHHU N 0BEeKTH.
Te npuneMart KaTo BXo4 €AnH UM HAKOJZIKO OonepaHAa M BPpbLWAT KAaTo peE3ynTart
HsIKakBa cToMHocT. OnepatopuTte B C# npeacraBnsiBaTt cneyuasiHn CUMBOJIMN
(kaTto Hanpumep "+", ".", "A" n gpyrun) n m3sbpwat cneumduyHn npeobpa-
3yBaHWA Haj eauH, ABa wunu Tpu onepaHaa. lNpumep 3a onepatopun B C# ca
3HauuTe 3a cbbupaHe, n3BaxxaaHe, YMHOXeEHMe 1 aeneHe B mateMatukara (+, -

, *, /) v onepaumnTe, KOUTO Te U3BbPLUBAT BbPXY LENNTE U peanHuUTe Yyncna.

Onepatopurte B C#
OnepaTtopute B C# moraTt ga 6baaTt pasaeneHun B HAKOJIKO pas/iInyHM KaTeropum:

- ApUTMETUYHM — CbLLUO KaKTO B MaTeMaTuKaTa, CNyXxaT 3a U3BbplBaHe Ha
NPOCTN MaTEMATUYECKHN onepaunn.

- OnepaTopu 3a NpuceosiBaHe — MNO3BOIABAT MPUCBOSIBAHETO Ha CTOMHOCT
Ha NpOMEHNUBUTE.

- OnepaTopu 3a CpaBHeHWe - AaBaT Bb3MOXHOCT 3@ CpaBHeHWe Ha [ABa
nuTepana u/vnum nNpoMeHINBK.

- Jlornyecku onepaTtopu — onepaTtopu 3a paboTta ¢ 6ynesu TMNOBE AaHHU U
6ynesu nspasu.

- TMobuTtoswm onepaTtopu — U3nNon3BaTt Ce 3a U3BbpLllBaHE Ha onepaunn BbpXy
ABOUNYHOTO npeactaBAHE Ha YNC/TOBU AAQHHMW.

- OnepaTopu 3a npeobpasyBaHe Ha TUMOBETE — MO3BOMIABAT npeobpasy-
BAHETO Ha AaHHM OT e4uH TUNn B ApYr.

KaTeropuu onepartopmu

CnenBa Crnucbk C ornepaTopuTe, pasaefieHn No KaTeropun:

Kateropus Onepatopu
apUTMETUYHM -y oy ¥y )y K%y A+, --
nornyecKu &, [, !, »
no6uToBM & |, "~y <<y >
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3a CpaBHeHMue ==, I=, >, <, >=, <=

4=, -=, *= =, %=, &= =, =, <<=
3a NpUcBoOsiBaHe >;_ s "= % [E R, &, =, s, ’
CcbeAVHsABaHe Ha .
CUMBOJIHU HU30BE
3a paboTa c TMnoBse (type), as, is, typeof, sizeof
apyru .5 new, (), [1, 2:, 22

OnepaTtopu cnopep 6pos apryMmeHTm

OnepaTtopuTe MoraT Aa Cce pasfensiT Ha TUMoBe crnopes 6posi Ha aprymeHTuTe,
KOUTO npuemar:

Tun onepaTtop Bpoit Ha aprymeHTuTe (OonepaHauTe)
efHoapryMmeHTHu (unary) npuemart eaAnH apryMmeHT
AByapryMeHTHuM (binary) npuemart ABa apryMeHTa
TpuaprymeHTHu (ternary) npuemaTt Tpu apryMmeHTa

Bcuukun gByapryMmeHTHU onepatopu B C# ca NnaBoO-acounaTMBHU, T.e. nspasuTe,
B KOUTO y4yacTBaT Ce U34YUCNABAT OT /IABO HAa ASICHO, OCBEH onepaTtopuTe 3a
NpuCcBOsiIBaHE Ha CTOMHOCTWU. BcMukn onepaTopu 3a NpUCBOsIBaHE Ha CTOMHOCTU
W YCNOBHWTE onepaTtopu ?: M ?? ca AACHO-acoumaTtmBHM (M3uncnsasaT ce OT
ASICHO Ha NnaBo). EAHoapryMeHTHMUTE onepaTtopu HAMAT acouMaTUBHOCT.

Hsikon onepatopun B C# M3BBbPLIBAT pa3/IMYHK Onepauum, Korato ce npunoxar
BbpXY pa3fivMdeH Tun aaHHu. MNpuMep 3a ToBa e onepatopbT +. KoraTto ce
M3N0n3Ba BbpXy 4YMcneHu Tunose AaHHM (int, long, float n ap.), onepaTtopbT
M3BbpLIBA OMepaunsaTa ™MaTeMaTMyecko cbbupaHe. Korato obaue
u3nonssame onepatopa BbpXy CUMMBOJIHA HMU30BEe, TOW crnenBa
CbADbPIXXaHUETO Ha ABETE MNPOMEH/TUBU / nnTepann n Bpblla HOBOMOJ1y4YEHUA
HN3.

OnepaTtopu — npuMmep

ETo eanH npuMep 3a n3nonssaHe Ha onepaTopwu:

int a =7 + 9;
Console.WriteLine(a); // 16

string firstName = "Dilyan";
string lastName = "Dimitrov";

// Do not forget the interval between them
string fullName = firstName + " " + lastName;
Console.WritelLine(fullName); // Dilyan Dimitrov
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MpMepbT NOKasBa Kak Npu U3MNoA3BaHETO Ha ornepaTtopa + BbpXy 4yucia TOM
Bpblla 4YMNC/iOBa CTOVIHOCT, a nNpu U3nos3BaHETO MY BbpPXYy HN30BE BpblLla HU3.

MpuoputeTr Ha onepaTtopute B C#

Hskon onepaTopy uMMaT NpuoOpUTeT Haa Apyrn. Hanpumep, kakto e B
MaTteMaTukaTta, YMHOXEHUETO UMa NPUOPUTET Npen cbbupaHeTo. OnepaTopuTe
C NO-BUCOK MPUOPUTET Ce U3YMUCNSIBAT NPeamn Te3n C No-HUCbK. OnepaTopbT ()
C/Ty>XW 3a NpoMsiHa Ha NPUOPUTETA Ha ONepaTopUTE U CE U3YNCNABA NPLB, CbLIO
KaKTo B MaTeMaTuKara.

B TabnuuaTta ca nokasaHu npuopmuTeTuTe Ha onepatopute B C#:

Mpuopurter OnepaTtopu

()

Han-BI1COK ++, -- (KkaTo noctdukc), new, (type), typeof, sizeof

++, -- (kaTo npedwukc), +, - (eQAHOAPryMeHTHU), !, ~

*s /s %

+ (CBbp3BaHe Ha HU30Be)

+, -

<<, >>

<, >, <=, >=, is, as

&) A) I
&&
'
o D ??
Hali-HMCbK | **2 *F

=, *:, /:, %:, +=, -=, <<=, >>=, &:, A:, I:

OnepaTtopute, HaMMpallmM ce no-Harope B TabauuaTa, UMaT NO-BUCOK NPUOPUTET
OT Te3n, HaMupalwun ce cnea T4X, U CbOTBETHO WMAT NpeanMMCcTBO MNpwu
M3YNCNABAHETO Ha [JajeH u3pa3. 3a Aa NPOMEHUM MpuopuTeTa Ha AajeH
orepaTop, MOXe Aa U3rnosisBame ckobu.

KoraTo nuwieM no-crnoXxHu M3pasu UaM TakuBa CbAbpXKaluy rMoBeye onepartopu
ce npenopbyBa M3MoA3BaHETO Ha Ckobu, 3a Aa ce u3berHaT TPYyAHOCTU Mpu
yeTeHe 1 pa3bupaHe Ha koaa. ETo eavH npumep:

// Ambiguous
X +y / 100

// Unambiguous, recommended
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x + (y / 100)

MbpBaTa onepaums, KOSTO Ce U3MbJIHABA B NpMMepa, € Ae/eHUETO, 3aloTo To
MMa nNO-BUCOK MNpUOPUTET OT onepatopa 3a cbbupaHe. Bbnpeku TOBa
M3MNoN3BaHETO Ha ckobu e fobpa naes, 3aL0To KOABLT CTaBa No-/1eCEH 3@ YETEHE
M Bb3MOXHOCTTa Aa Ce [oMyCHe rpelka HaMansaea.

ApuTMETU4YHM onepaTopm

AputmMeTnyHUTE onepatopu B C# +, -, * ca CbWMTe KAaTO B MateMaTuka. Te
M3BbpLWBAT CbOTBETHO CbbupaHe, M3BaKAaHe WU YMHOXEHMEe BbpXYy YMCIIOBMU
CTOMHOCTW U pe3ynTaTbT € OTHOBO 4YMC/I0Ba CTOMHOCT.

OnepaTopbT 3a AefieHre / MMa pasIMMHO AeACTBUE BbpPXY LleSIM U peasiHun
uucna. Korato ce um3BbplwBa AefleHWe Ha LUefiouMCiIeH C uesioduMcneH Tun
(HanpuMep int, long, sbyte, ..), BbPHATUAT pe3ynTaT € OTHOBO Leno4duncneH (6es
3aKpbrasiHe, C oTps3BaHe Ha ApobHaTa 4acT). TakoBa AefieHMe ce Hapwuua
uenouuncneHo. Hanpumep npu uenouncneHo genexHne 7 / 3 = 2. LlenouncneHo
AeneHuve Ha 0 He e N03BOJIEHO U Npu onuT Aa 6bae M3BbpLIEHO, Ce nonyyasa
rpewka no BpeMe Ha Wu3Nb/IHEHME Ha rnporpamaTta DivideByZeroException.
OCTaTbKbT OT LEeSIoOYMNCIEeHO AefleHe Ha uenu 4yucna MoxXxe Aa ce nojayym ypes
onepatopa %. Hanpumep 7 % 3 =1, a -10 % 2 = 0.

MNpwn peneHve Ha ABe peasHW 4ucna WM Ha ABe 4yucia, OT KOUTO efHOTo e
peasniHO, Ce Uu3BbplIBA peanHo AgeneHe (He Ueno4YuMCiieHO) UM pe3ynTaTbT e
peanHo ymcao c usna u gapobHa vact. Hanpumep 5.0 / 2 = 2.5. lNpun geneHe Ha
peasiHM Yncna e No3BosieHo Aa ce genn Ha 0.0 n pe3ynTaTbT € CbOTBETHO +00, -
00 nnn NaN.

OnepaTopbT 3a yBenMyaBaHe C eanHuua (increment) ++ gobasBs egMHMLA KbM
CTOMHOCTTa Ha NpoMeHnMBaTa, a CbOTBETHO onepaTtopbT -- (decrement)
n3Baxxaa eamHuLa OT CTOMHOCTTa. KoraTto nanonseamMe onepaTopuTe ++ U -- KaTo
npedumkc (NocrassaMe rm HenocpeacTBEHO MNpean nMpoMeHnuBaTa), MbpBO Ce
npecmaTa HoOBaTa CTOMHOCT, a MNOCNe ce Bpblla pesynTtata, AOKaTo npu
M3MNoN3BaHETO Ha onepaTopuTe KaTo NOCTPMKC (NocTaBsMe onepartopa
HenocpeacTBEHO cnea NpoMeHaMBaTa) NbpPBO Ce BPpblla OpUrMHanHaTa CTOMHOCT
Ha onepaHAa, a nocse ce gobass MM U3BaXAa eaAnMHULA KbM Hes.

ApUTMETUUYHM onepaTopu — NpuMepm

ETo HAKONKO npuMepa 3a apUTMETUYHMN ONepaTopu U TAXHOTO nDencTBue:

int squarePerimeter = 17;

double squareSide = squarePerimeter / 4.0;
double squareArea = squareSide * squareSide;
Console.WritelLine(squareSide); // 4.25
Console.WritelLine(squareArea); // 18.0625

int a = 5;
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int b = 4;

Console.WriteLine(a + b); // 9
Console.WriteLine(a + b++); // 9
Console.WritelLine(a + b); // 10
Console.WriteLine(a + (++b)); // 11
Console.WriteLine(a + b); // 11
Console.WritelLine(14 / a); // 2
Console.WritelLine(14 % a); // 4

int one = 1;
int zero = 9;
Console.WriteLine(one / zero); // DivideByZeroException

double dMinusOne = -1.0;

double dZero = 0.0;

Console.WriteLine(dMinusOne / dZero); // -Infinity
Console.WriteLine(one / dZero); // Infinity

Jlornyeckun onepatopum

Jlornyeckute onepatopu npuemat 6ysieBn CTOMHOCTU U BpbLllaT bynes pesyntaT
(true nnn false). OcHoBHUTE 6yneBu onepatopu ca "U" (&), "UIN" (]]),
nsknysawo "UIN" (~) n norn4yecko otpuuaHue (1).

CnepBa Tabnuua c normyeckute onepatopum B C# u onepaunmmTte, KOUTo Te
MU3BbLPLUBAT:

b ¢ Y Ix X && y x|ly XNy
true true false true true false
true false false false true true
false true true false true true
false false true false false false

OT TabnuuaTta, KakTo 1 OT ciegBawms npumep, ctaBa SICHO, 4Ye normyeckorto "N"
(&&) BpblWa MCTMHA, cCaMO ToraBa, KOraTto M ABeTe MPOMEHNIMBU CbAbpXaT
nctuHa. Jlormueckotro "WJIN" (||) Bpblwa wncTWUHa, KOraTto MoHe eawH OT
onepaHauTe e uctnHa. OnepaTopbT 3a nornyecko orpuuaHue (1) cmens
CTOMHOCTTa Ha apryMeHTa. HanpuMep, ako onepaHAbT € uMan CTOMHOCT true w
NPpUIOXWUM ornepaTop 3a OTpuUaH ue, HOBaTa CTOMHOCT Wwe 6bae false.
OnepaTopbT 3a OTpuMUaHWe e efHOapryMeHTeH W ce cnara npej apryMmeHTa.
UsknrousawoTto "UJIN" (A) Bpblwa pesyntar true, KOrato camMoO €auH OT
ABaTa onepaHAa MMa CTOMHOCT true. AKO ABaTa onepaHaa vMMaT pas/inyHU
CTOMHOCTHK, n3knuBawoTo "UIN" we BbpHE pe3ynTaT true, ako MMaT e4HaKBM!
CTOMHOCTH, We BbpHe false.
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Jlornueckm onepartopu — npuMmep

CnenBa nNpuMep 3a M3Mosi3BaHe Ha JI0OrMYEecKu orepaTtopu, KOMTO MICTpupa
TAXHOTO AENCTBUE:

bool a = true;

bool b = false;

Console.WritelLine(a && b); // False
Console.WriteLine(a || b); // True

Console.WritelLine(!b); // True

Console.WriteLine(b || true); // True

Console.WriteLine((5 > 7) ~ (a == b)); // False

3akoHu Ha [le MopraH

Jlornyecknte onepaumm ce noAguMHsABaAT Ha 3aKoHUTe Ha [le MopraH ot
MaTemaTmyeckarta Jloruka:

I(a &&
I(a ||

(la || !b)
(la && Ib)

b)
b)

MbpBUSAT 3aKOH TBbPAW, Ye OTPULAHMETO Ha KOHIOHKUMATA (norudecko W) Ha
[IBE€ CbXAEHUSA € paBHa Ha AM3IOHKUMATa (normyecko WUJIN) Ha TexHuTe oTpu-
LaHus.

BTOopuAT 3aKOH TBHpPAU, Ye OTPUMLAHMETO Ha AM3IOHKUMATA HA OBE CbXAEHUs e
pPaBHO Ha KOHHOHKUNATA Ha TEXHUTE OTPpULIaHUA.

OnepaTtop 3a cbeAuHsIBaHe Ha HU30Be

OnepaTopbT + Ce U3M0A3Ba 3a CbeMHABAHE HAa CUMBOJSIHN HU30Be (string). Town
cnensa ABa WM noBe4ye HN3a U Bpblla pe3y/iTaTa Kato HOB HUS3. AKO noHe eanH
OT apryMeHTUTe B U3pasa e oT TUn string, 1 UMa Apyrn onepaHan, KOUTO He ca
OT TUN string, TO Te aBTOMaTUYHO We 6baaT NnpeobpasyBaHu KbM TUN string.

OnepaTtop 3a cbeAMHsIBaHE Ha HU30Be — NpuMep

ETo egnH npumep, B KOMTO CbeAnHsABaMe HSKOJIKO CMMBOJIHWM HMU3a, KakKTo MU
CTPUHroBe C 4yncna.:

string csharp "CH";

string dotnet = ".NET";

string csharpDotNet = csharp + dotnet;
Console.WriteLine(csharpDotNet); // C#.NET
string csharpDotNet4 = csharpDotNet + " " + 4;
Console.WriteLine(csharpDotNet4); // C#.NET 4

B npuMepa vHuUManu3vpame ABe NMPOMEHIUBU OT TUM string M MM 3amaBaMe
CTOMHOCTW. Ha TpeTusa M 4YeTBbPTUA pea CbeAuHsIBaMe ABaTa CTpUHra wu
nogaBaMe pesyniTaTa Ha mMeToaa Console.WriteLine(), 3a Aa ro otneyaTta Ha
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KOH30MaTa. Ha cneaBawma pea CbeAnHABaMe MOSIYYEHUAT HU3 C UHTepBan u
yncnorto 4. BbpHaTua pes3ynTaT 3anucBaMe B MpoMeHnuBaTa csharpDotNet4,
KOWTO aBTOMAaTU4HO Liie 6bJle Npeobpa3yBaH KbM TUM string. Ha nocneaHus pen
nojasBaMe pe3y/nTaTa 3a oTne4dyaTBaHe.

KoHkaTteHauusaTa (cnenBaHeToO Ha ABa HM3a) Ha CTPUHIoOBe e
6aBHa onepauua um TpsA6Ba Aa ce M3non3Ba BHUMATEJIHO.
& MpenopbyBa ce uM3nNosI3BaHETO Ha KJlaca StringBuilder npwm
HY>XAa OT MTepatuBHM (NOBTapSALUM Ce) onepaunum BbpXy CUM-
BOJIHN HU30Be.

B rnaBaTta "CuMBOSIHM HK30BE" We 069CHUM B AeTalnnm 3aL0 Npu onepaumn Hag
CUMBOJTHM HU30BE, U3MbJIHEHW B LMKDBJ, 3aab/X1TeNHo TpsabBa Aa ce n3nonsea
ropecnoMeHaTumsa knac StringBuilder.

Mo6utoBM onepaTtopm

Mo6utoB onepartop (bitwise operator) o3HauyaBa onepaTtop, KOUTO AeACTBaA
Haad ABOUWYHOTO npeactaBAHE Ha 4YMCNOBUTE TUNOBE. B KOMNKTPUTE BCUYKU
AAHHW M B YACTHOCT YMCNOBUTE AaHHU Ce NpeacTaBsT KaTo nopeamua OT Hynu m
eaMHuUKn. 3a uenTa ce M3non3Ba ABOMYHaATa 6polHa cuctema. Hanpumep
yMcnoTo 55 B ABOMYHA BpoMHa cMcTeMa Ce NMpeacTaBs KaTo 00110111,

[1BONYHOTO NpeacTaBsiHe Ha AaHHUTE e yA0obHOo, Tb KaTo HyJ/laTa M eanHULATA
B e/leKTpOHMKaTa MoraT Aa Ce peanm3mpaT 4Ype3 JIOTMYECKM CXEeMM, B KOUTO
HynaTa ce npeacrtaBs KaTo "HsAMa TOK" MM HanpuMmep C HanpexeHnue -5V, a
eaAnHuuaTa ce npeacrtass Kato "mMMma Tok" uamn Hanpumep € HanpexeHue +5V.

LLle pasrnegaMe B abnbouynHa aBonyHaTa 6ponHa cucTeMa B rnaBaTta "BpoiiHu
cucTtemMun", a 3a MOMEHTa MOXEM fJa CuyMTaMe, ye 4yucnaTa B KOMMOKOTPUTE Ce
NpPeAcTaBAT KaTo HYJIM U eAUHULM U Ye NoBUTOBUTE onepaTopu CiyxaT 3a
aHanusMpaHe M NPOMsiHa Ha TOYHO Te3U HYJIM U eANHULMN.

Mo6butoBuTEe onepaTopyM MHOMO MPUAMYAT Ha JIOFTMYECKMTE. BcCbliHOoCT
MOXEM Aa CU NpeacTaBuM, ye NIorM4eckmnTe n nobuToBuTE ornepaTopu M3BbpLllaT
€4HO 1 CbLLO HeLo, HO BbPXY pasfiMyHM TMNOBE AaHHU.JlornyeckuTe onepaTopmu
paboTAT Haa CcTolHOCTUTE true n false (6yneBu CTOMHOCTM), AOKATO NobMTO-
BUTe paboTAaAT HaZ YMCNOBM CTOMHOCTM U Ce npwunaraT NobuToBO HaA TAXHOTO
ABOWYHO NpencTaBsiHe, T.e. paboTaT Bbpxy 6buTtoBeTe Ha YNCNoTo (ChCTaBsaWwmTe
ro umdpm 0 m 1). CbllOo KaKTO npu norndyeckute onepatopu, B C# uma
onepaTtopu 3a nobutoso "N" (&), nobutoso "UIIN" (|), nobutoBo oTpmuaHue (~)
n n3kndsawo "UIn" (»).

Mo6uTOoBM onepaTopu U TAXHOTO AelCTBUe

JencremeTto Ha NobutoBMTE ONepaTopu Hag ABomdyHuTe umdpm 0 n 1 e nokasaHo
B cneaHaTa Tabnuua:



[naea 3. OnepaTtopu n uspasmn 147

b ¢ Y ~X X&y x|y XNy
1 1 0 1 1 0
1 (] 0 0 1 1
(2] 1 1 (7] 1 1
(2] 0 1 (7] (7] (7]

KakTo Bmxaame, nO6GUTOBUTE N NIOTMYECKUTE OMNepaTopy CM NMpuanYaT MHOroO.
PaznukaTta B nanmceaHeTto Ha "U" un "UJIN" e, ye npu normdyeckute onepatopu
ce nuwe asoeH amnepcaHa (&&) n agsonHa BepTukanHa 4depta (||), a npu
butoBute - eanmHUYHU (& u |). TOBUTOBUAT M NOrMUYECKUAT onepaTop 3a
M3K0YBALWO MM € eanH m cbly "A". 3a nornyecko oTpmuaHue ce nnonsea "!",
A0KaTo 3a NobutoBo oTpuuaHme (MHBEpPTUPAHE) ce nanonsea "~".

B nporpammpaHeTo MMa owe gBa NO6MTOBM onepartopa, KOMTO HAMAT aHasnor
npu nornyeckmute. ToBa ca No6MTOBOTO M3MeCTBaHE B NGB0 (<<) U NO6MTOBOTO
n3MecTBaHe BASICHO (>>). M3anon3BaHM HaAd YMCIOBU CTOMHOCTM Te npeMecTBaT
BCMYKM BUTOBE HA CTOMHOCTTA, CbOTBETHO Ha NIIBO WJIN HAAACHO, KaTo undpuTe,
n3ne3nn n3BbH ob6xBaTa Ha YMCNoTo, ce rybaTt mn ce 3amectsat ¢ 0.

OnepaTopuTe 3a npeMecTtBaHe Ce M3MNoa3BaT MO CNeAHUs HauuH: OT NSBO Ha
onepaTopa cnarame rnpomeHnuBaTa (onepaHpa), Hah KOATO LWe WM3BbPLUKMM
onepauusaTa, BASICHO Ha onepaTopa NocTaBsMe YMCNO0, YKa3Ballo C KOJIKO 3HaKa
nckame ga otrmMectmm butoBeTe. Hanpumep 3 << 2 O3Ha4yaBa, 4Ye McCKame Aa
npemMecTMM pABa NbTU HanaBo 6utoBere Ha uucnoto 3. Yucnoto 3
npeacraBeHo B 6UTOBE M3rnexaa Taka: "eeee e011". KoraTto ro npeMectmm gBa
MbTU B NSABO, HEroBaTa ABOMYHA CTOMHOCT LUEe MU3rexaa Taka: "eeee 1100", a
Ha Ta3u nopeanua ot 6utose oTroBaps UMcnoTo 12. AKo ce BrnegaMe B npumepa
MOXeM ga 3abenexuMm, 4ye peasiHO CME€ YMHOXWJIM 4ucnoTto no 4. CamoTo
nobmMTOBO MpemMecTBaHe MOXe Aa Cce npeacrtaBu KaTto yYMHOXeHume (rnobmTtoBo
npeMectBaHe BNABO) Wi geneHe (NpemecTBaHe B ASICHO) HAKaKBa CTeneH Ha
uncnoto 2. ToBa siBNeHMe e cneacTBue oT npupogaTta Ha gBoudHaTa 6poiHa
cuctema. lMpuMep 3a npeMecTBaHe HagsiICHO € 6 >> 2, KOETO O3Ha4daBa [Aa
npemMecTMm ABOMYHOTO 4MCNO "@0ee 011" c ABe No3nuMM HaasicHo. Tosa
O3Hau4aBa, 4ye we n3rybum gsete Han-AeCHU UNGPU U We AONBAHUM C ABE HYNU
0TN5BO. Pe3ynTtaTbT e "0000 0001", T.e. uncnoto 1.

Mo6utoBM onepatopu — npuMep

ETo eanH npumep 3a pabota c nobuUToBU onepaTopu. [BOMYHOTO NpeacTaBsHe
Ha uncnaTa u pesynTaTuTe oT pasfIMYHUTE onepaTopu e AafeHO B KOMEHTapu:

byte a = 3; // 0000 0011 = 3
byte b = 5; // 0000 0101 = 5

Console.WriteLine(a | b); // 0000 0111 = 7
Console.WritelLine(a & b); // 0000 0001 =
Console.WritelLine(a » b); // 0000 0110 = 6

=
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Console.WritelLine(~a & b); // 0000 0100 = 4
Console.WriteLine(a << 1); // 0000 0110 = 6
Console.WritelLine(a << 2); // 0000 1100 = 12

Console.WritelLine(a >> 1); // 0000 0001 = 1

B npumepa nbpBO Cb3gaBaMe U WHMUMANM3MpaAME CTOMHOCTUTE Ha pABe
npoMeHnuemM a n b. Cnep ToBa OTNeyaTBaMe Ha KOH30/MaTa, pe3ynatatute oOT
HSIKOJIKO MOo6uTOBWM oOmnepaunn Hap ABeTe npoMeHnueBu. lbpBaTa onepauus,
KosTo npunarame, e "UIN". OT npuMepa ce Bmxaa, Y€ 3a BCUYKKM NO3MLUMU, Ha
KOMTO € MMano 1 B ABOMYHOTO NpeAcTaBssHE Ha NpoMeHNMBUTe an b, Ma 1 n B
pesyntaTta. BropaTta onepauus e "U". Pe3ynTtaTbT OT onepauusita cbabpxa 1
CaMo B Hal-AecHus 6umT, 3awW0To ABeTe NPOMEHINBM NMAT eA4HOBPEeMEHHO 1 camo
B Hal-gecHus cum 6ut. WM3knwusawoTto "WIN" Bpbwa eanmHnum camo Ha
no3nuunTe, KbAETo a U b MMaT pasfIM4YHM CTOMHOCTM Ha ABOMYHUTE CM BUTOBE.
Cnen TOBa B nNpuMepa e uaKcTpmpaHa paboTtata Ha IOrMYECKOTO OTpULAHME U
nobuToBOTO NpeMecTBaHe BASBO U BASICHO.

Onepatopu 3a cpaBHeHMUe

OnepaTtopuTe 3a cpaBHeHune B C# ce m3non3eaTt 3a CpaBHsBaHe Ha ABa WUau
noseye onepaHaa. C# nogabpxa CrefHUTE ONepaTopu 3a CPaBHEHMUE:

no-ronsmo (>)

no-manko (<)

- M0-rofIAIMO UAKN paBHO (>=)
- r0-Manko WUnu paBHO (<=)
- paBeHCTBO (==

- pasnnume (1=)

Bcuukn onepatopu 3a cpaBHeHne B C# ca AByapryMeHTHuM (npuemaTt ABa
onepaHaa), a BbpHaATUAT OT TAX pe3syntat e 6yneB (true wunu false).
OnepaTopuTe 3a CpaBHEHUE MMaT NO-MaJIbK NPUOPUTET OT apUTMETUUYHUTE,
HO Ca C MO-rossiM NPUOPMUTET OT OMnepaTopuTe 3a NPUCBOSIBAaHE Ha CTOMHOCT.

OnepaTopm 3a cpaBHEHUue — npuMmep

CnepBa npuMep, KOWTO AeMOHCTpMpa ynoTtpebata Ha onepatopuTe 3a
cpaBHeHue B C#:

int x = 10, y = 5;

Console.WriteLine("x > y "t (X >Y)); // True

Console.WriteLine("x <y : " + (x < y)); // False
Console.WriteLine("x >= " (x >=vy)); // True

Console.WriteLine("x : (x <=y)); // False
Console.WriteLine("x (x ==y)); // False
Console.WriteLine("x (x '=vy)); // True
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B npuMmepHaTa nporpamMa nNbpBO Cb3AaBaMe ABE MNPOMEHAMBU X U Yy U UM
npuceosiBame ctorHocTuTe 10 n 5. Ha cneaBawmsa pen otneyaTBaMe Ha KOH30-
NlaTa nocpencTtBoM Metoaa Console.WriteLine() pe3yntaTta OT CpaBHABAHETO Ha
ABETe MpPOMEHIMBM X U y MNOCPeACTBOM orepaTtopa >. BbpHaTuaT pesynrtaTt e
true, 3aW0TO X MMa MoO-rosisMa CTOMHOCT OT y. AHaNOrM4yHO B CleaBalinTe
penoBe ce oTneyaTBaT pe3ysTaTuTe OT OCTaHanuTe 5 ornepartopa 3a CpaBHeEHue
MeXay NMPOMEH/IMBUTE X U Y.

OnepaTopu 3a npucBosiBaHe

OnepaTopbT 3a NpUCBOSIBAHE Ha CTOMHOCT Ha MPOMEH/INBUTE € (cnmBoNBT
paBHO). CMHTaKCUCBLT, KOMTO Ce M3Mon3Ba 3a MNPUCBOSIBAHE Ha CTOMHOCTU, e
CNeAHUaT:

onepaHal = nuTepan, u3pas WU onepaHa2;

OnepaTopm 3a npucBosiBaHe — NpuMep

ETo eanH npumep, B KOWTO M3MOSI3BaMe onepatopa 3a MNpPUCBOsIBaHE Ha
CTOMHOCT:

int x = 6;
string helloString = "3apaBel CTpuHr.";
inty = x;

B ropHmnsa npuMmep npmucBosiBaMe CTOMHOCT 6 HA NMpoMeHsMBaTa x. Ha BTopusa pea
npuceosiBaMe TEKCTOB JiuTepan Ha npoMmeHnmBaTa helloString, a Ha TpeTua pes
Konupame CTOMHOCTTA OT NMPOMeH/IMBaTa X B MPOMeH/InBaTa y.

KackaaHo npucBosiBaHe

OnepaTopbT 3a MPUCBOSIBAHE MOXe Aa Ce M3Mofi3Ba M KackapHo (4a ce
M3MNon3Ba NoBeye OT BEAHBX B €4AMH M Cbly M3pas). B To3u cnyyalh npuceosi-
BaHWsTa Ce M3BbPLUBAT NOCNEL0BATENHO OTASICHO HansBo. ETo eanH npumep:

int x, y, z;
X =y =12z = 25;

Ha nbpBMs pen oT npuMepa cb3jaBaMe TpU MPOMEHSIMBU, a HA BTOPUA pea
MHULManM3npame CbC CTOMHOCT 25.

OnepaTtopbT 3a npucBosiBaHe B C# e "=", pokato onepaTtopbTt
3a cpaBHeHue e "==". PazmMsAHaTa Ha ABaTa oneparopa e yecrta
& NPpUUYMHA 3a FPeLKn NpyU NUCaHeTo Ha koa. BHMMaBaiTe ga He
ob6bpkaTe onepaTopa 3a CpaBHeHMe C onepartopa 3a NnpucBoO-
fiBaHe, TbW KaTO Te MHOro cM npuanuar.
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KoM6uHMpaHu onepaTtopm 3a NpucBosiBaHe

OcBeH onepaTtopa 3a npuceosiBaHe B C# nmMa n koM6MHMpaHm onepaTtopm 3a
npuceosiBaHe. Te cnomarar 3a CbKpallaBaHe Ha ob6eMa Ha Koaa Ypes n3nuceaHe
Ha [ABe ornepauum 3aegHO C eduMH onepaTop: onepaumss v MpuUCBOsIBaHe.
KoMbuHMpaHuTe onepatopu MMaTt CneaHnUs CUHTaKCUC:

onepaHAl onepaTtop = onepaHA2;

FOpHUAT n3pas e NAeHTUYEH CbC CNneHuns:

onepaHal = onepaHAl onepaTtop onepaHA2;

ETo eamH npumep 3a KOM6MHMpPAH onepaTop 3a NPUCBOSIBAHE:

int x
int y

2;
45

X *=vy; // Same as x = x * y;
Console.WriteLine(x); // 8

Han-yecto u3nonssBaHUTe KOMOWHMpPaHW onepaTopu 3a NpPUCBOSIBAHE Ca +=
(npobaBs CTOMHOCTTa Ha onepaHA2 KbM onepaHal), -= (M3Ba)xaa CTOMHOCTTA Ha
ornepaHia B [AACHO OT CTOMHOCTT@a Ha Tasun B n4B0). Apyrn KOMOGUHMpaHu
onepaTopu 3a npuceogBaHe ca *=, /= U %=.

CnepgsawmaTt npuMmep nasa no-gobpa npeacraBa kak paboTaT KOMOUHUpaHuTe
ornepaTopu 3a NpUCBOSIBAHE:

int x = 6;

int y = 4;

Console.WritelLine(y *= 2); // 8

int z =y = 3; // y=3 and z=3
Console.WriteLine(z); // 3

Console.WritelLine(x |= 1); // 7
Console.WritelLine(x += 3); // 10
Console.WriteLine(x /= 2); // 5

B npuMepa nbpBO Cb3AaBaMe MPOMEH/MBUTE X U y M UM MpUCBOsBaMe
CTOMHOCTUTE 6 U 4. Ha cneaBallunsaT pes NpUHTUPaMe Ha KoH3onaTa y, cnej KaTo
CMe My MPUCBOWSIN HOBa CTOMHOCT MOCPEACTBOM onepaTopa *= 1 nuTtepana 2.
Pe3ynTaTbT OT onepauusaAta € 8. [lo HaTaTbK B MpuMMepa npuaarame Apyru
CbCTaBHW OMepaTopu 3a MPUCBOSIBAHE W M3BEXAaMe MoJlyYyeHus pe3ynTaT Ha
KOH30naTa.
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YcnoBeH onepartop ?:

YCcnoBHUAT onepaTop ?: u3nonssa 6ysneBata CTOMHOCT OT eAMH u3pas, 3a ja
onpeaenu KoM OT Apyrn nBa u3pasa pa 6bae npecMeTHaT M BbpHAT KaTto
pe3synTtaTt. OnepatopbT paboTn Hag 3 onepaHaa v 3a TOBa Ce Hapu4ya TepHapeH.
CumBonbT "?" ce noctaBs Mexay MbpBUS M BTOpUS onepaHa, a ":" ce nocrass
Mexay BTopusa u Tpetusa onepaHa. MbvpBuaT onepaHa (Mnm uspas) Tpsabea aa
e oT bynes TMN, a Apyrute ABa onepaHaa TpsibBa ga ca OT eanH M Cbl, TvN,
HanpuMep 4Yncia nan CTpUHroBse.

CMHTaKCUCBT Ha onepaTopa ?: € CNeaHuAT:

onepaHal ? onepaHA2 : onepaHa3

Ton paboTu Taka: ako onepaHal MMa CTOMHOCT true, onepaTopbT Bpblla KaTo
pe3ynTaT onepaHa2. MHauye (ako onepaHal MMa CTOMHOCT false), onepaTopbT
Bpblla pe3ynTaT onepaHAa3.

Mo BpeMe Ha M3MbJIHEHME Ce MpecMsiTa CTOMHOCTTAa Ha MbPBUS apryMeHrT.
AKO TOW MMa CTOMHOCT true, TOraBa ce npecMsaTa BTOpUA (CpefeH) apryMmeHT 1
TOW ce BpblUa KaTo pesyntaTt. Obauve, ako NpecMeTHATUAT pe3yaTaT OT MbpBUS
aprymeHT e false, TO Toraea ce npecMsaTa TPeTUAT (MOCNeAHUNAT) apryMeHT u
TOW ce BpblUa KaTo pe3ynTarT.

YcnoBeH onepaTtop ?: — npuMep

ETo eavH npumep 3a ynoTtpebaTta Ha onepaTopa "?:":

int a = 6;

int b = 4;

Console.WriteLine(a > b ? "a>b" : "b<=a"); // a>b
int num = a ==b ? 1 : -1; // num will have value -1

Apyru onepatopu

[ocera pasrnegaxme apuTMETUYHUTE ONepaTopu, orMyeckutTe n nobutosuTte
onepaTopu, ornepaTopa 3a KOHKaTeHauuMs Ha CMMBOJSIHW HU30BE, @ CblUO WU
yCnoBHUs onepatop ?:. OcBeH Tax B C# nMa oLle HSAKO0IKO onepaTopa, Ha KOUTOo
CWn CTpyBa Aa 06bpHEM BHMUMAaHMeE:

nmn

- OnepaTtopbT 3a gocrtbn "." (TOYka) ce M3Mon3Ba 3a AOCTbMN A0 YJEH Ha
NMPOMEHINBUTE WKW MeToauTe Ha pageH knac wam obekt. lMpumep 3a
M3MN0N3BaHETO Ha onepaTtopa To4ka:

Console.WriteLine(DateTime.Now); // Prints the date + time

- KBagpaTHu ckobu [] ce u3nonssaT 3a AOCTbMN A0 €/IEMEHTUTE Ha MAacuB Mo
WMHAEKC W 3aTOBa Ce Hapuya olle MHAeKkcaTop. MHaekcaTopu ce nonseaTt
olle 3a AOCTbMN A0 CMMBOMIUTE B AaZEH CTPUHT. Mpumep:
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int[] arr = { 1, 2, 3 };
Console.WriteLine(arr[0]); // 1
string str = "Hello";
Console.WriteLine(str[1]); // e

Ckobu () ce m3nonseaTt 3a npeaedurHUpaHe npuopmuTeTa Ha MU3NbJAHEHUE
Ha n3pasnTte mn onepatopuTte. Beue Buasxme kak pabortar ckobure.

OnepaTtopbT 3a npeobpasyBaHe Ha TunoBe (type) ce M3MNon3Ba 3a
npeobpasyBaHe Ha NMPOMEHNMBA OT eAuH Tun B Apyr. Llle ce 3ano3Haem ¢
Hero B AeTtannum B cekuusaTa "MpeobpasyBaHe Ha Tunoserte".

OnepaTopbT as CbLWO ce M3Non3Ba 3a npeobpasyBaHe Ha TUMNOBE, HO NMpwu
HeBaNIMAHOCT Ha NpeobpasyBaHETO Bpblla null, a HE U3KI/TIOYEHME.

OnepaTopbT new Ce M3MOM3Ba 3@ Cb34aBaHETO M WMHMLMANIM3NMPAHETO Ha
HoBM 06ekTU. LLle ce 3ano3Haem B AeTalin C Hero B rnaBaTa "Cbhb3aaBaHe
M 1M3nos3BaHe Ha obekTun".

OnepaTopbT is ce M3Mon3Ba 3a NpoBepKa Aann JaaeH 06eKT € CbBMeCcTUM
C AajeH Tun.

OnepaTopbT ?? e nogobeH Ha ycnoBHUSA onepatop ?:. Pasnukata e, ue
TOWM Ce NocTaBsa Mexay ABa ornepaHaa M Bpblua SieBus onepaHj camo ako
TOM HSIM@ CTOMHOCT null, B MPOTUBEH C/yyan Bpblla AecHus. MNMpumep:

int? a = 5;

Console.WriteLine(a ?? -1); // 5

string name = null;

Console.WriteLine(name ?? "(no name)"); // (no name)

Apyrv onepaTtopv — npuMepm

ETO HAKONKO NpMMepa 3a onepaTopuTe, KOUTO pasrfieqaxme B Tasu cekuus:

int a = 6;

int b = 3;

Console.WriteLine(a + b / 2); /] 7
Console.WriteLine((a + b) / 2); /] 4
string s = "Beer";

Console.WritelLine(s is string); // True

string notNullString = s;

string nullString = null;

Console.WriteLine(nullString ?? "Unspecified"); // Unspecified
Console.WriteLine(notNullString ?? "Specified"); // Beer
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Npeo6pa3yBaHe Ha TUNOBETe

Mo NpuHUMN onepaTopuTe paboTAT BbPXY apryMeHT OT egHAKbB TUM AaHHWU.
Bbnpekn ToBa B C# MMa rosasiMo pasHoobpasme OT TUMOBE AaHHW, OT KOWUTO
MOXeM Aa m3bupame Hal-noaXoAsilUMS 3a onpeaeneHa uen. 3a Aa U3BbPLUNM
onepauusi BbpXy NPOMEHJIMBKU OT ABa Pas/fiMyHM TUNa AAHHW, HX ce Hanara Aa
npeobpa3yBaMe ABaTa TUMa KbM eanH U cbl. NpeobpasyBaHeTo Ha TUMNOBETE
(typecasting) 6uBa sBHO 1 HesaBHO (implicit typecasting n explicit typecasting).

Bcmukn mspasum B e3amka C# wmmart tmn. To3m Tun Moxe ga 6bae us3sBedeH oOT
CTPYKTypaTa Ha u3pasa 1 TUMOBETE, MPOMEH/IUBUTE N NUTEpanmTe, N3N0N3BaHMU
B Hero. Bb3MOXHO € ga ce Hanuvwe u3pas, KOMTO € C Henoaxoasu, Tvn 3a
KOHKpPETHMA KOHTEKCT. B HsAKOM cnydyanm ToBa LWe AoBede A0 rpewika npm
KoMNuaaumMsaTa Ha nporpaMaTa, HO B ApYIrM KOHTEKCTBT MOXe [a npueMe Tvn,
KOWMTO e CXOA4EeH MM CBbp3aH C TMNa Ha m3pasa. B 1o3m cnyyalh nporpamara
M3BbpLUIBA CKPMTO Nnpeobpa3yBaHe Ha TUNoBe.

CneundunyHo npeobpasyBaHe OT TMM S KbM TUMN T MNO3BONS Ha M3pasa OT TUMN S
[la ce TpeTupa KaTo n3pas oT TMn T Mo BpeMe Ha M3MbJIHEHWETO Ha NporpaMarTa.
B Hskoum cnyyai ToBa We M3WCKBA MpoBepka Ha BalMAHOCTTA Ha
npeobpa3syBaHeTo. ETO HAKONKO NpuMepa:

- [lpeobpasyBaHe OT TUN object KbM TUN string Lle M3MCKBa NpoOBepKa Mo
BpeMe Ha u3nbJiHEeHWe, 3a Aa NOTBbpAM, Ye CTOMHOCTTA € HawucCTMHa
WHCTaHUMA OT TuM string.

- [peobpasyBaHe OoT TN string KbM object He M3nckBa npoBepka. TUNbT
string e HacnegHUK Ha Tuna object 1 Moxe aa 6bae npeobpasyBaH KbM
6asoBusa cm knac 6e3 onacHOCT OT rpewka wam 3aryba Ha AaHHW. Ha
HacneasiBaHeTO LWe ce cnpeM B AeTamnm B rnaeata "[puHumnn Ha
06EeKTHO-0pUEHTUPAHOTO NporpamMmpaHe”.

- TMNpeo6bpa3yBaHe OT TUN int KbM long MOXe [a ce M3BbpLUN 6e3 NpoBepkKa
Nno BpeMe Ha M3MbJIHEHNETO, 3aLLOTO HAMa OMNAcHOCT OT 3aryba Ha AaHHMU,
Tbil KaTO MHOXECTBOTO OT CTOMHOCTM Ha TuMa long € HaAMHOXECTBO Ha
CTOMHOCTUTE Ha Tuna int.

- [peobpasyBaHe oT Tun double KbM long M3MckBa npeobpasyBaHe OT 64-
6uTtoBa nnaBalla CTOMHOCT KbM 64-6uTOBa uenodyncneHa. B 3aBucnumocT
OT CTOMHOCTTa, MOXe Aa ce nojsiyyn 3aryba Ha AaHHM 1 nopaan ToBa €
HeobxoaMMO M3pUYHO NpeobpalyBaHe Ha TUMOBETE.

B C# He BCMUKKM TUMoBe MoraT ga 6baaT npeobpasyBaHn BbB BCUUKU ApYTY, a
CaMoO KbM HSIKOM onpedeneHun. 3a yaobCTBO Lie rpynupamMe HAKOM OT Bb3MOX-
HUTe npeobpasyBaHus B C# cnopel Buaa UM B ABe KaTeropuu:

- ckpuTo (HesiBHO) npeobpa3yBaHe;
- M3pUYHO (sBHO) npeobpa3yBaHe;

- npeobpasyBaHe OT U KbM string.
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HesBHO (implicit) npeo6pa3syBaHe Ha TunoBse

HesBHOTO (CKpMTOTO) npeobpa3yBaHe Ha TUMOBE € Bb3MOXHO €AWHCTBEHO,
KOraTo HAMa Bb3MOXXHOCT OT 3ary6a Ha faHHM npu npeobpasyBaHeTo, T.e.
KOraTo KOHBepTMpaMe OT TUM C NO-ManbkK 06xBaT KbM TN C NO-ronsiM obxesaTt
(HanpuMep oT int kbM long). 3a Aa HanpaBWM HesIBHO npeobpa3yBaHe, He e
HY>XXHO [a M3nofi3BaMe KakbBTO M Ja € onepaTop M 3aToBa TakoBa npeobpa-
3yBaHe ce Hapwuya owe ckpuTto (implicit). Mpeobpa3yBaHeTo cTaBa aBTOMaTU4YHO
OT KOMMwuiaTtopa, KoraTo npucBosiBaMe€ CTOMHOCT OT Mo-Manbk o06xBaT B
NMPOMEH/IMBA C MO-TrofssM 06XBaT MM KOrato B M3pasa MMa HAKOMKO Tuna C
pasnnyeH obxeaT. ToraBa npeobpasyBaHETO CTaBa KbM TuMna C HaW-roaam
obxsar.

HesBHO npeo6pa3syBaHe Ha TUNOBE — NpUMep

ETo eanH npumep 3a HesasHo (implicit) npeobpasyBaHe Ha TMNoBe:

int myInt = 5;
Console.WriteLine(myInt); // 5

long myLong = myInt;
Console.WriteLine(myLong); // 5

Console.WriteLine(myLong + myInt); // 10

B npumepa cb3gaBame npoMeHanBa myInt OT TMN int U NpucBosiBaMe CTOMHOCT
5. To-Hapony cb3pgaBaMe rnpoMmeHnmMBa mylLong OT Tun long W 3ajaBaMme
CTOMHOCTTa, cCbabpxawa ce B myInt. CTOMHOCTTa 3anaseHa B mylLong,
aBTOMaTUYHO Ce KOHBepTupa oT Tun int kbM Tun long. Hakpasa B rnpuMepa
u3Bexaame pesynrtata oT cbbupaHeTo Ha ABeTe npoMeHnmBu. [loHexe
NpOMEHNBUTE Ca OT pasfiIMveH TUM, Te aBTOMaTUYHO ce npeobpa3ysaT KbM TuMna
C No-ronsM o6xeaT, TOECT KbM long U BbpPHaTUAT pe3ynTaT, KOWTO ce oTnevyaTsa
Ha KOH30NnaTa, OTHOBO € long. BCbLWHOCT NojafaeHUAT NapaMeTbp Ha MeToAa
Console.WriteLine() € oT Tun long, HO BbTPEe B MeTOoAa TOM OTHOBO LWe 6bae
KOHBEpPTUpaH, TO3M MbT KbM TUN string, 3a Aa Moxe Aa 6bae oTnedaTaH Ha
KOoH30naTa. ToBa npeobpasyBaHne ce U3BbpLUBaA Ype3 MeToaa Long.ToString().

Bb3MOXXHM HEABHM nNpeobpa3oBaHusA
ETO HAKOM OT Bb3MOXHUTE HeaBHU (implicit) npeobpasyBaHUs Ha NPUMUTUBHMU
Tunose B C#:

- sbyte -» short, int, long, float, double, decimal;

- byte - short, ushort, int, uint, long, ulong, float, double,
decimal;

- short - int, long, float, double, decimal;
- ushort - int, uint, long, ulong, float, double, decimal;

- char - ushort, int, uint, 1long, ulong, float, double, decimal
(BbNpekn 4ye char e CMMBOJSIEH TUM, B HAKOW Cly4yau TOMW MOXe ga ce
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pasrnexja Kato YMCio M MMa NoBEeAEeHUEe Ha YMCNIOB TUM, AOPU MOXeE Aa
y4acTBa B YMC/IOBU U3pa3n);

- uint - long, ulong, float, double, decimal,
- int -» long, float, double, decimal;

- long -» float, double, decimal;

- ulong - float, double, decimal;

- float - double.

Mpn npeobpasyBaHeETO Ha TMMNOBE OT MO-Manbk 06XBaT KbM MO-ToOfiIIM HsIMa
3aryba Ha AaHHW. YucnoBaTa CTOMHOCT OCTaBa CbluaTa cnes npeobpasyBaHeTo.
Kakto BbB BCSKO MpaBuio, M TyK MMa Manko u3k4deHue. Korato
npeobpasysamMe Tun int kbM TMN float (32-6MTOBM CTOMHOCTU), pa3nukaTa e,
ye int n3nonsBa BCMYKMTE CU BMTOBE 3a MpeacrtaBsHe Ha e4HO LEesI0YMCNEHO
umcno, gokaTto float M3non3Ba 4acT OT 6uUTOBETE CM 3a MpPeACTaBAHETO Ha
nnaBawaTta 3aneTtas. OTTyK crelBa, Ye € Bb3MOXHO npu npeobpasyBaHe oT int
kbM float Aa MMa 3aryba Ha TOYHOCT, Nopaau 3akpbriasHe. CbLWOTO ce oTHacs
M 3a NnpeobpasyBaHETO Ha 64-6utoBuS long KbM 64-6MTOBUS double.

N3puuHo (explicit) npeobpasyBaHe Ha TMnose

N3pnuyHoTOo npeobpasysaHe Ha Tunose (explicit typecasting) ce wu3nonsea
BMHary, KoraTo uMa BEpOATHOCT 3a 3ary6a Ha AaaHHK. Korato KoHBepTupame
TUN C NnaBala 3aneTasl KbM LE0YMUCNEH TUM, BUHArM MMa 3aryba Ha AaHHM,
naBalla oT NpeMaxBaHeTo Ha ApobHaTa YacT M e 3a4b/IXKMTE/THO U3M0N3BaHETO
Ha m3puyHo npeobpasyBaHe (Hanpumep double KbM long). 3a Aa HanpasuM
TakoBa KOHBEPTMpPAHE, € HYXHO W3PMYHO Ja M3Mnon3BaMe onepaTtopa 3a
npeobpasyBaHe Ha AaHHU (type). Bb3MOXHO e Aa MMa 3aryba Ha AaHHW CbLUO,
KOraTo KOHBepTMpaMe OT TUM C NOo-ronsiM 06xBaT KbM TUM C NO-Manbk (double
KbM float unam long KbM int).

N3puuHO npeobpasyBaHe Ha TUNoBe — nNnpuMmep

CnegHuAT npuMmep watoctpupa ynotpebata Ha W3PUYHO KOHBEpPTUPaHe Ha
TUNOBETE M 3aryba Ha AaHHU, KOSITO MOXE Aa HaCTbMKN B HSAKOW Clly4daun:

double myDouble = 5.1d;
Console.WriteLine(myDouble); // 5.1

long myLong = (long)myDouble;
Console.WriteLine(myLong); // 5

myDouble = 5e9d; // 5 * 1079
Console.WriteLine(myDouble); // 5000000000

int myInt = (int)myDouble;
Console.WriteLine(myInt); // -2147483648
Console.WriteLine(int.MinValue); // -2147483648
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Ha nbpBuSA pen oT npuMepa nNpucBosiBamMe CTOMHOCTTa 5.1 Ha npomeHnmBaTa
myDouble. Cnen kaTto s npeobpasyBaMe (M3pUYHO), NMOCPeACTBOM onepaTtopa
(long) KbM TMN long W KU3KapaMe Ha KoH3o0flaTa NpoMeHnMBaTa mylLong,
BMXXAaMe, 4ye npomeHnmeata e usrybuna gpobHata cum 4dacTt, 3awoTto long e
uenouumcneH Tun. Cnen ToBa NpMcBOsSiIBaMe Ha peasiHaTa NMpPOMEHAMBa C ABOWHA
TOYHOCT myDouble CTOMHOCT 5 Munnapaa. Hakpas KoHBepTupame myDouble KbM
int nocpeactsoM onepatopa (int) v oTneyaTBamMe npoMeHnMBaTa mylInt.
PesyntaTbT e CbWMUA, KAKTO M KoraTto oTrne4yatame int.MinValue, 3awoTo
myDouble cbabpxa B cebe cm no-roasama CTOMHOCT OT obxBaTa Ha int.

He BMHarm e Bb3MOXXHO Aa ce npeaBMAM KakBa uwe 6bae
& CTOMHOCTTa Ha fAaAeHa NMPOMEH/MBaA cfief npenbsBaHe Ha

o6xBaTa #! 3aToBa M3non3BaiTe AOCTaTb4YHO roJieMm TUNoBe
M BHUMaBaTe Npu NpeMMHaBaHe KbM "no-mMmanbk" Tvn.

3ary6a Ha paHHM nNpu npeobpa3syBaHe Ha TUNoBeTe

llle nagem ouwe eanH npuMep 3a 3aryba Ha AaHHM Npu npeobpasyBaHe Ha
TnnoBe:

long.MaxValue;

long mylLong =
= (int)myLong;

int myInt

Console.WriteLine(myLong); // 9223372036854775807
Console.WriteLine(myInt); // -1

OnepaTopbT 3a Npeobpa3syBaHe MOXe Aa Ce U3MNo/3Ba 1 Npu HeSABHO npeo6pa-
3yBaHe Mo ><enaHue. ToBa AOMNpMHacs 3a YeTMMOCTTa Ha Koaa, HaMansiBa
LaHCca 3a rpeLwKn 1 ce cunTa 3a Aobpa NpakTMKa OT MHOIMO MPOrpaMmUcTy.

ETo ollle HAKOMKO NpuMepa 3a Npeobpa3yBaHe Ha TUMOBE:

float heightInMeters = 1.74f; // Explicit conversion
double maxHeight = heightInMeters; // Implicit

double minHeight = (double)heightInMeters; // Explicit
float actualHeight = (float)maxHeight; // Explicit

float maxHeightFloat = maxHeight; // Compilation error!

B npumepa Ha nocnegHunsa peg MMame u3pas, KOMTO LWe reHepupa rpeLuka npwm
KoMnunmMpaHeTo. ToBa e Taka, 3awWoTo Ce onMTBaMe Aa KOHBepTupame HesiBHO
OT Tvn double kbM TUN float, OT KOETO MOXe Aa uMa 3aryba Ha gaHHu. C# e
CTPOro TUMM3MpaH e3MK 3a nporpammpaHe M He Mo3BOSsSIBA TaKbB BWMA MpUC-
BOSIBAHE Ha CTOMHOCTM.

NMpuxBawaHe Ha rpewkn Npu npeobpasysaHe Ha TUNOBeTe

MNMoHAKora e yao6HoO BMECTO Aa MnoJjlydaBaMe rpelleH pe3ynTaT Npu eBeHTYasHo
npenbaBaHe NMpu NpeMnHaBaHe OT MO-TofIsM KbM MO-ManbK TWUM, A3 MOSYUYUM



[naea 3. OnepaTtopu n uspasmn 157

yBegoMJieHme 3a npobaema. ToBa cTaBa ypes Kaw4voBaTa Ayma checked, KosTo
BKJ/IlOYBa YBELOMJ/IEHMETO 3a NpenbjiBaHe npu UenovyncieHnTe Tunoee:

double d = 5e9d; // 5 * 1079

Console.WriteLine(d); // 5000000000

int i = checked((int)d); // System.OverflowException
Console.WritelLine(i);

Mpu U3NbIHEHMETO Ha rOpHMSA parMeHT OT KO/ Ce Nony4daBa M3kJt4deHue (T.e.
yBeaoMneHme 3a rpewka) OverflowException. [oBeuye 3a UM3KIOYEHUATA U
cpeacTtBaTa 3a TAXHOTO npuxBawaHe M obpaboTka MoOXeTe ga npodeTeTe B
rnaBaTta "O6paboTka Ha n3ka4YeHNA".

Bb3MOXXHU U3PUYHM Npeobpa3yBaHus

ABHuUTEe (M3pMYHK) nNpeobpasyBaHMs MeXAy YMCNoBMTE TUNOBe B e3nka C# ca
Bb3MOXHUN MEXAY BCAKa ,q3017||<a OT cnegHnTe TUnoBe:

sbyte, byte, short, ushort, char, int, uint, long, ulong, float, double,
decimal

Mpu Te3n npeobpasyBaHMs MoraT Aa ce U3rybaT KakTo AaHHM 3a ronemMmHaTta
Ha 4YMCNOTO, Taka M MHpopMaLnsa 3a HeroeaTa TOYHOCT (precision).

3abenexeTte, Yye npeobpasyBaHeTo KbM string n OT string He € Bb3MOXHO Aa
ce U3BbpLUBa 4pe3 npeobpasyBaHe Ha TMNoBeTe (typecasting).

NMpeo6pazyBaHe KbM CUMBOJIEH HU3

MNpu HeobxoAMMOCT MOXeM aa npeobpasyBaMe KbM HU3, BCEKW OTAENEH Tun,
BKJIIOUMTENHO M CTOMHOCTTa null. Npeobpa3yBaHeTo Ha CUMBOJSIHU HU30BE CTaBa
aBTOMATUYHO BWHArK, KOrato M3non3BaMe onepaTopa 3a KoHKaTteHauusa (+) u
HAKOM OT apryMeHTUTE He e OT TMN HU3. B To3m cnyyal apryMeHTbT ce npeob-
pa3yBa KbM HU3 N ONeEPATOPbT Bpblla HOB HNU3 NpeacCTaBisaBall KOHKaTEHaUUATA
Ha ABaTa HWM3a.

Opyr HaumH ga npeobpasyBame pas3nnyHn 06eKTn KbM TUMN CMMBOJIEH HU3 € KaTo
n3BMKame mMetona ToString() Ha CbOTBETHaTa NPOMEHAMBA MM CTOMHOCT. Tomn
€ BaJuaeH 3a BcuMuYku Tunose daHHM B .NET Framework. Jopwn mn3BMkBaHeTO
3.ToString() e HanbNHO BannaHo B C# 1 KaTo pe3ynTar we ce BbpHe Husa "3".

Mpeo6pa3zyBaHe KbM CUMBOJIEH HU3 — NpuMep

Heka pa3rnenaMe HAKOMKO npuMmepa 3a npeobpasyBaHe Ha pasnvMyHU TUMNOBE
NaHHU KbM CUMBOJIEH HU3:
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int a = 5;
int b = 7;
string sum = "Sum=" + (a + b);

Console.WriteLine(sum);

String incorrect = "Sum=" + a + b;
Console.WritelLine(incorrect);

Console.WritelLine(
"Perimeter = " 4+ 2 * (@ + b) + ". Area =" + (a * b) + ".");

Pe3ynTaTtbT OT M3NbJAHEHUETO Ha NpUMepa € CNegHUAT:

Sum=12
Sum=57
Perimeter = 24. Area = 35.

OT pesynTtaTa ce BMXAa, Ye AO0NENBAHETO HA YMNCI0 KbM CMMBOJIEH HMU3 BpbLUA
KaTo pe3ynTaT CUMBOJIHUS HU3, CneaBaH OT TEKCTOBOTO MpeACTaBsiHE Ha
uncnoto. 3abenexere, ye onepatopbT "+" 3a 3anenBaHe Ha HU30Be MOXe Aa
npeansBuKa HenpuaTeH edekT Npu cbbupaHe Ha yMcna, 3alloTo MMa eAHaKbB
npuopuTeT C onepartopa "+" 3a cbbmpaHe. OCBEH aKO M3PUYHO HE MPOMEHUM
NnpuopuTeTa Ha onepauuMuTe Ype3 MocTaBsiHE Ha CKobW, Te BMHArn ce M3nbi-

HABAT OT/1ABO HAASACHO.

MoBeve nogpobHOCTM NO BbMpPOCa Kak Aa npeobpasyBaMe OT U KbM string we
pasrnegamMe B rnasata "Bxo4 v n3xoa OT KOH3oaaTa".

N3pa3u

Fonama yact oT paboTtata Ha egHa nporpamMa € npecMsaTaHeTO Ha Wu3paswu.
M3pasnTte npeacrasnsgBaT nopeauuu OT onepaTtopu, anTepann U NMpPOMEHNBY,
KOUTO Ce U34yuncnsiBaT 40 onpegesieHa CTOMHOCT OT HsKakbB TUn (4YMCio, CuM-
BOSIEH HUK3, 06eKT nnu apyr Tun). ETO HAKONKO npuMepa 3a nspasu:

int r = (150-20) / 2 + 5;

// Expression for calculation of the surface of the circle
double surface = Math.PI * r * pr;

// Expression for calculation of the perimeter of the circle
double perimeter = 2 * Math.PI * r;

Console.WritelLine(r);
Console.WritelLine(surface);
Console.WriteLine(perimeter);
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B npumepa ca gedbuvHnpaHun Tpu nspasa. MbpBUST M3pa3 npecMsiTa pagumyca Ha
AafeHa OKPBXHOCT. BTOpmAT npecMsTa nowTa Ha OKPBXHOCTTA, @ NOCNEeAHUST
HaMmpa nepuMmeTbpa M. ETO KakbB € pe3ynTaTbT Npu U3NbJHEHMETO HA FOPHUS
rnporpamMmeH parmMeHT:

70
15393, 80400259
439,822971502571

N3uncnaesaHeTo Ha U3pas MOXe Aa UMa U CTPaHUYHWN A4ENCTBUS, 3alLOTO M3pas3bT
MOXe Aa CbAbpXa BrpafeHu onepatopu 3a NpucBOsiBaHe, yBenn4vaBaHe wuam
HamarnsiBaHe Ha CTOMHOCT (increment, decrement) n nsBukBaHe Ha metoaun. ETo
npuMep 3a TakbB CTpaHu4eH edeKT:

int a = 5;
int b ++a;

Console.WriteLine(a); // 6
Console.WriteLine(b); // 6

Mpu cbCTaBSHETO Ha M3pa3u TpsibBa Aa ce MMaT NpeaBuA TUMOBETE AaHHU U
noBefeHneTo Ha nsnonassaHmnTe onepatopu. MNMpeHebpersaHeTo Ha Te3n ocobe-
HOCTM MOXe Aa AoBeae A0 HeodakBaHW pe3ynTtaTu. ETo eanH nNpocT npumep:

double d =1 / 2;
Console.WriteLine(d); // @, not ©.5

double half = (double)l / 2;
Console.WritelLine(half); // 0.5

B npuMepa ce u3nonsea uspas, KOWTO pasgens ABe Lesnm 4Ynucna u npuceosiea
pesyntata Ha NpoMeHnmMBa OT TUN double. Pe3ynTaTbT 3a HAKOM MOXe fAa e
Heo4YakBaH, HO TOBa e 3alloTo UrHopupaTt dakTta, Yye onepaTopbT "/" 3a uUenu
yncna paboTu UenouYMCeHo M pe3ynTaTbT € USI0 YWUCAOo, MOJIYYEeHO 4ypes
oTpsi3BaHe Ha Apo6HaTa vacT.

OT npuMepa ce BMXAa OLle, Ye aKko UCKaMe [a U3BBLPLUUM AefieHne C pesynTtaT
ApobHo uncno, e Heobxoanmo pa npeobpasyBame o float mnm double noHe
eanH oT onepaHauTe. Mpu TO3M cueHapun AefleHNETO Bede He € LieNI0YUCIIEHO
MU pe3yniTaTbT € KOPEeKTeH.

Opyr uHTepeceH npuMmep e peneHmero Ha 0. [loBeyeTo nporpamMmucTn Cu
MUCIAT, Ye aeneHneTo Ha 0 e HeBanmaHa onepaumsa U Npeans3BMKBa rpeLwka rno
BpeEMe Ha u3nbiHeHue (exception), HO ToBa BCBLLIHOCT € BSAPHO CaMO 3a
uenoynmcneHoto aeneHve Ha 0. ETO eanH npuMep, KOMTO MNOKasBa, 4ye npwu
HeuenouncneHo geneHne Ha 0 ce nonydasa pesyntat Infinity unan NaN:

int num = 1;
double denum = @; // The value is 0.0 (real number)
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int zeroInt = (int) denum; // The value is @ (integer number)
Console.WriteLine(num / denum); // Infinity
Console.WriteLine(denum / denum); // NaN
Console.WriteLine(zeroInt / zeroInt); // DivideByZeroException

Mpu paboTaTa C U3pasu e BaXKHO Aa CE U3NON3BAT CKO6M BMHArK, KOrato MMa

n

Ha-Masko CbMHEHMEe 3a NPUOPUTETUTE Ha M3MoJsI3BaHMUTe onepaunn. Eto

eNH NpuMep, KOMTO NOKa3Ba KOJIKO Cca NoJie3Hn ckobuTe:

double incorrect = (double)((1 + 2) / 4);
Console.WriteLine(incorrect); // ©

double correct = ((double)(1 + 2)) / 4;
Console.WriteLine(correct); // ©.75

23

Console.WriteLine("2 + 3 =
3 =5

"+ 2+3); // 2+ 3
Console.WriteLine("2 + 3 +

"+ (2 +3)); /2

yYnpaxHeHus

1.

HanunweTe nspas, KOMTO Aa npoBepsaBa Aaan AageHo udas0 4Yncino € YeTHo
M HEYETHO.

HannweTte 6yneB nspas, KOWTO Aa NpoBepsiBa Aa/iM AafEHO LUSI0 YMC/o ce
Aenn Ha 5 n Ha 7 6e3 ocTaTbK.

HanuweTte n3apas, KOWTO Aa NpoBepsiBa Aanu TpeTata uudpa (oTAACHO Ha
NABO) Ha AaAEeHO US/Io YMco e 7.

HanunweTe n3pa3s, KOMWTO Aa NpoBepsiBa Aasnm TpeTMAT 6T Ha AaAEHO YNCNO
el wnm 0.

HanuweTte n3pas, KOWTO M34MCnsBa nowTa Ha Tpaneu no AaaeHu a, b wnh.

HanuweTte nporpaMa, KOsSITO 3a MNoAafieHM OT MnoTpebuTenss AbXKMHa WU
BMUCOYMHA Ha NpaBObIb/HMK NPECMSATa U OoTnedyaTBa Ha KOH30/1aTa HEroBus
nepMMeTbPp U Inue.

CunaTta Ha rpaBuMTaUMOHHOTO Mnofe Ha JlyHaTa e npubnunsntenHo 17% ot
ToBa Ha 3eMmaATa. HanuweTe nporpamMa, KOATO Aa U34YUCAABa TexXecTTa Ha
yoBekK Ha JlyHaTa, no gajeHaTa TeXecT Ha 3eMsATa.

HanuweTte nporpama, KosiTo npoBepsiBa Aanu aafeHa Todyka O (x, y) e
BbTpe B okpbxHocTTa K ((0,0), 5). NMosscHeHune: ToukaTta (0,0) e ueHTbLP Ha
OKPBbXHOCTTa, a paauycbT 1 e 5.

HanunweTte nporpama, KOSITO npoBepsiBa ganu pgageHa todka O (x, y) e
BbTpe B okpbxHocTTa K ((0,0), 5) n eqHOBpEMEHHO C TOBa M3BbH MpaBo-
brbaHuka ((-1, 1), (5, 5)). MNosicHeHMe: NMPaBObIbL/IHUKDBT € 3adadeH ype3
KOOpAMHATUTE Ha AOSHUSA CU NISB U FOPHUSA CU AECEH bIb.
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10.

11.

12.

13.

14.

15.

16.

HanunweTte nporpama, KoATO NpMeMa 3a BX0A YeTUpUUMMPEHO YMUCIO BbB
dopmat abcd (Hanpumep uucnoTo 2011) v cnea ToBa M3BbPLUBA CliegHUTE
OEeNCTBMS BbpPXY Hero:

- [TpecmsTa cbopa oT undpute Ha YMcnoTo (3a Hawwusa npumep 2+0+1+1
= 4).

- Pa3neuatBa Ha KoH3onaTta undpute B obpateH pea: dcba (3a Hawus
npumep pesyntatbT € 1102).

- TocTtaBs nocnegHaTta undpa Ha NbpPBO MACTO: dabc (3a Hawusa NpuMep
pe3yntaTteT € 1201).

- Pa3MeHss MACTOTO Ha BTopaTa M TpeTaTa umdpa: acbd (3a Hawwus
npumep pesyntatsbT e 2101).

JaneHo e yncno n n no3uumsa p. HanmweTte nopeguua ot onepaumm, KoMTo
Ja oTrneyaraT CTOMHOCTTa Ha buTta Ha no3uums p ot ymncnoto n (0 nan 1).
Mpumep: n=35, p=5 -> 1. Owe eanH npumep: n=35, p=6 -> 0.

Hannwete 6ynes m3pa3, KOWTO nMpoBepsiBa Aann GUTBLT Ha NO3MUUS p Ha
LASIOTO YMC/o v uMa ctonHocT 1. Mpumep v=>5, p=1 -> false.

JaneHo e uncno n, ctomHoct v (v = 0 mnam 1) n no3numna p. Hanuwere
nopeauua oT ofepaunm, KOUTO Aa MPOMEHAT CTOMHOCTTa Ha n, Taka 4ye
6UTLT Ha No3uums p ga MMma ctorHocT v. Npumep n=35, p=5, v=0 -> n=3.
Owe eavH npumMep: n=35, p=2, v=1 -> n=39.

HanuweTe nporpama, KOSITO NpoBepsiBa Aann AaAaeHo yncio n (1 < n < 100)
e npocto (T.e. ce genn 6e3 octaTbk camMo Ha cebe cM n Ha eanMHMUa).

* HanuweTe nporpama, KOSAATO pa3MeHs CTOMHOCTUTE Ha 6uToBeTe Ha
no3numm 3, 4 n 5 c butoseTe Ha no3uumn 24, 25 n 26 Ha gageHo UANo
MOJIOXKUTENMHO YMCO.

* HanuweTte nporpama, KosaTo pasmeHsa éutosete Ha no3uumn {p, p+1, ...,
p+k-1) c 6utoBete Ha no3umuunm {q, q+1, .., g+k-1} Ha mapgeHo usno
NOMOXUTENTHO YNCIO.

PeweHuna n ynbTBaHUA

1.

B3emeTe ocTaTbKa OT AefleHeTOo Ha YMCIOoTO Ha 2 1 nposepeTe gann e 0 unum
1 (CbOTBETHO YMUCNOTO € YeTHO WUAM He4yeTHo). Manon3eanTe onepaTtopa %
3a NpecMsiTaHe Ha OCTaTbK OT Le/IOYNCIEHO AeNeHune.

MonseanTe norndyecko "N" (onepatopa &&) n onepaumaTa % 3a oCTaTbK Npu
AeneHve. MoxeTe aa pelmTe 3ajadyaTa M Ype3 caMo efHa npoBepka - 3a
aeneHuve Ha 35 (noMmuncneTte 3awWo).

Paspenete uncnoto Ha 100 v ro 3anuvweTte B HOBa npoMeHnmBa. Hes
pa3genete Ha 10 u B3eMmeTe ocTaTtbka. OCTaTbKbT OT AeneHueTo Ha 10 e
TpeTtaTa undpa oT NbpBOHAYaNHOTO YMco. [poBepeTe paBHa i e Ha 7.
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10.

11.

12.
13.

M3nonseanTte nobmutoso "U" BbpXy YMCNOTO M 4YMCIO, KOETO mMa 1 camo B
Tpetus cu 6ut (T.e. yncnoTto 8, ako 6poeHeTo Ha buToBeTe 3ano4dHe oT 0).
AKO BbpHaTUAT pe3yntaT e pasnmyeH oT 0, To TpeTus 6ut e 1.

®opMmyna 3a nuue Ha Tpaneu: S = ((a + b) / 2) * h.

MoTbpceTe B MHTEPHET KaK Ce BbBEXAAT LENM 4Yucna OT KOoH3onaTa U
nsnonsealte popMynaTa 3a nMUe Ha NPaBObIbJHUK. AKO ce 3aTpyaHsBaTe
norneAHeTe ynbTBaHETO Ha cefBallaTa 3ajava.

N3non3Bsalite cnegHus KoA, 3a Aa npo4yeTeTe 4YMCo OT KOH3o0naTa, cnej
KoeTo ro ymHoxete no 0.17 n ro orneyartanTe:

Console.Write("Enter number: ");
int number = Convert.ToInt32(Console.ReadLine());

M3nonseanTe nutaropoBaTa TeopeMa a2 + b2 = c2. 3a ga e Toukarta BbTpe
B Kpbra, 70 x*x + y*y cneaBa Aa € no-Manko uian paBHO Ha 25

M3non3BaiTe kKoaa OT npeaxoaHaTa 3ajada v gobaBeTe npoBepka 3a
npaBobrbiHNKA. EAHA Touka e BbTpe B AaAeH MPaBObIMb/IHUK CbC CTEHM
ycnopeaHn Ha KOOpAMHATHUTE OCKU, KOrato € BAACHO OT NidBaTa MY CTEHAQ,
BNABO OT AACHATa My CTeHa, Hajo/ny OT ropHata My CTeHa M Harope oT
AOJIHaTa My CTEHa.

3a ga B3eMeTe oTAeNHUTe umMdpu Ha YNCNOTO, MOXeTe Aa ro genute Ha 10
W Aa B3MMaTe ocTaTbKa npu geneHme Ha 10 nocnepoBatenHo 4 NbTwu.

MonssanTte Nnob6UTOBM onepaunu:

int n = 35; // @0le0011
int p = 6;
int 1 = 1; // 00000001

int mask = i << p; // Move the 1st bit left by p positions

// If i & mask are positive then the p-th bit of n is 1
Console.WriteLine((n & mask) !=0 ? 1 : 09);

3apavaTa e aHasiorMyHa Ha npegHara.

MonseanTte NnobuUTOBM onepaunn, NoO aHanorms CcbC 3agada 11. Moxerte ga
HynupaTte 6uTa Ha NO3UUMSA p B YACIOTO h MO CNeAHUS HAUMH:

n=ng&(~(1<<p));

MoxeTe Aa yCTaHOBUTE B eAuHMLA 6uTa Ha no3unuus p B 4YMNC/NIOTO n nNoO
cnegHunsa HauynH:

n=n| (1< p);

MoMmuncneTe Kak MoxeTe aa KOM6VIHVIpaTe TE3N ABE yNMbTBaHWUA.
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14.

15.

16.

MpoueTeTe 3a uumkam B WHTepHeT. M3non3sanTe UWMKBLI W NpoBepeTe
YMCNOTO 3@ AEeNMMOCT Ha BCUYKM 4uncia oT 1 A0 KOpeH KBaapaTeH oOT
yncnoTo. B KOHKpeTHaTa 3aaadva, TbM KaTo OrpaHM4YeHmneTo e camo ao 100,
MOXEeTe npeaBapuTesIHO Aa HaMepuTe npoctuTe uucna ot 1 go 100 n aga
HanpasuTe NPOBEPKM Aanu A4aAEeHOTO YNC/I0 n € PaBHO Ha HSKOe OT TAX.

3a peleHneTo Ha Ta3m 3ajada n3rnonsearnTe KOMbMHaUMsa OT 3ajaunTe 3a
B3MMaHE N YCTaHOBABAHE Ha 6uT Ha onpegeneHa nosnund.

M3non3BealiTe npegHaTa 3ajada U npoyeTeTe B MHTEPHET Kak ce pabotn ¢
LMKIN U MacmBuM (B KOUTO Aa 3anuvwerte butoserte).
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naBsa 4. Bxoa n naxopa ot
KOH30/J1aTa

B Tazun TteMma...

B HacTosWaTa TeMa e ce 3ano3HaeM C KoH30J1aTa KaTo CpeACcTBO 3a BbBeXAaHe
MU mn3BexaaHe Ha AaHHu. e obsacHMM KakBO nMpeacTasBfisiBa T, Kora M Kak ce
M3MON3Ba, KaKBW Ca MPUHUMMNTE HA NOBEYETO NMPOorpamMmHu e3mum 3a 4OCTbN A0
KOH30MaTa. Llle ce 3ano3HaeM C HAKOWM OT Bb3MOXHOCTUTE Ha C# 3a
B3aumopencreme c noTtpebutend. Llle pasrnegamMe OCHOBHMUTE MoTOUM 3a
BXOAHO-U3X0AHWU onepaunn Console.In, Console.Out N Console.Error, KnacbT
Console 1 M3nNoa3BaHETO Ha dopMaTMpaLLM HM30BE 3a OTNeYyaTBaHe Ha AAHHU B
pasnnyHu dopmaTu.
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KakBoO npeacrasnsiBa KoOH3o0saTa?

KoH3o0naTa npeacrasfisiBa Npo3opeL Ha onepauuoHHaTa cucTteMa, npes KowuTo
notpeébutennte MoraT Aa CM B3aMMOAEMNCTBAT CbC CUCTEMHUTE MPOrpaMm Ha
ornepauuoHHaTa cucTteMa WAW C APYrU KOH3OMHWU MNpuUnoxeHus. B3aumoperi-
CTBMETO Ce CbCTOM BbB BbBEXAaHEe Ha TEKCT OT CTaHAapTHMA Bxoa (Hal-4ecTo
KnaBmaTypaTa) Uau U3BeXAaHe Ha TEeKCT Ha CTaHAapTHUS usxod (Hal-4ecTo Ha
eKpaHa Ha KOoMMTbpa). Te3n AencTBUS Ca M3BECTHW Olle KaTo BXOAHO-
M3XOAHM onepauum. TeKCTbT, U3MNUCBAH Ha KOH30/aTa, HOCKM onpeaesneHa
nHdopMaums 1 NpeactasnsiBa nopeauua oT CUMBOMW U3MPATEHM OT eaHa Unn
HSIKOJIKO Mporpamu.

3a BCAKO KOH30JIHO MPUJIOXKEHME OnepauMoHHaTa CMCTeEMa CBbpP3Ba YCTPOMCTBaA
3a BxoA n u3xoa. Mo noapasbupaHe TOBa Ca KnaBuaTypaTa M eKpaHa, HOo Te
MoraT ga 6baaT NnpeHaco4yBaHW KbM dann uan gpyrm yCcTpoincrea.

KoMmyHukauuma mexxay norpeburtens n nporpamara

onsiMa yacT OT NporpaMmTe CM KOMYHMKMpPAT N0 HAKaKbB HauyMH C noTpebuTtens.
ToBa e Heob6xoaAMMO, 3a Aa MOXe noTpebutena Aa Aane CBOMTE UMHCTPYKUUU
KbM TAX. CbBpEMEHHUTE HA4YMHWM 3@ KOMYHMKALMA Ca MHOrO M pasin4HU: Te
mMoraTt ga 6vbaaTt npes rpaduyeH unum yeb-6asmpaH nHTEpdenc, KoH3ona wuau
apyrn. Kakto crnomeHaxme, efHO OT cpeacTBaTa 3@ KOMYHMKAUUS Mexay
nporpammte W noTpebuTens e KoOH301aTa, HO TA CTaBa BCe MO-psAaKo
n3nonseaHa. ToBa € Taka, MOHEeXe CbBPEMEHHUTE CpeacTBa 3a peanusaums Ha
notpebutenckm nHtepdenc ca no-yaobHu n MHTYUTUBHM 3a paboTa.

Kora pa manonssaMe KOH3o0n1aTa?

B HsAAKOM cnyyaun, KOH30MaTa CU OCTaBa HE3AMEHMMO CPEACTBO 3@ KOMYHMKaLMUS
Cc notpebutens. EaMH OT Te3n cnyyam e Npu NMMUcCaHe Ha Maskum M MNpocTu
NnporpamMKkun, Kbaeto e Heob6xoa4MMO BHUMMaAHMETO Aia € HAaCOYEHO KbM KOH-
KpeTHUsa npob6bnem, KOMTO pellaBamMe, a HE KbM efleraHTHO npeacTaBsHe Ha
pesynTtata Ha noTpebutensi. ToraBa ce wM3MNon3Ba MNpPOCTO peleHne 3a
BbBeEXAaHE NN U3BEXOAHE Ha pe3y/iTaT, KaKBOTO € KOH3O0J/IHUAT BXOA-U3X0A.
Opyr cnyyan Ha ynoTtpeba e, korato uckamMe ga TecTBaMe Majsika 4yacT oT Koja
Ha No-ronsiMo mnpunoxeHue. Mopaan npocroTata Ha paboTa Ha KOH30JIHOTO
MPUIOXKEHNE MOXEM Aa M3oJMpaMe Ta3n 4YacT OT Koga necHo u yaobHo, 6e3 aa
ce Hanara pga npeMuHaBaMe nMpe3 CcAoXeH noTpebutenckn wHTepdenc u
nopeamua OT eKpaHu, 3a Aa CTUrHEM A0 XeNaHWUs Kog 3a TecTBaHe.

Kak pa ctrapTMupaMe KoH3o0s1aTa?

BcAka onepauMoHHa CUCTEMA CUM MMa COBCTBEH HAuyMH 3a CTapTUpaHe Ha
KOH30/1aTa. Moa Windows HanpuMmep CTapTUpaHeTo CTaBa Mo C/IeAHUS HaYMH:

Start -> (All) Programs -> Accessories -> Command Prompt

Cnen ctapTupaHe Ha KOH30/aTa, TpsabBa Aa Ce MosiBM YepeH Npo30peL, KOWTO
N3rnexaa no CrneaHusa HauuH:
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= Administrator: CA\Windows'

Microsoft Windows [VYersion 6.1.76001]
Copyright (c) 2009 Microsoft Corporation. HAll rights reserved.

C:\UsersiIlivan>a

MNpu cTapTUpaHe Ha KOH30/aTa 3a TeKylla AMPEKTOPUS Ce M3MOS3Ba JIMYHATA
OVPEKTOPUA Ha TeKylwusa notpebuten, KOATO ce maBexaa KaTo OpUEHTUP 3a
notpeburens.

Start -> Run... -> nuwem "cmd" B agmanora m HaTuckame

j KoH30naTa MOXe Aa ce cTapTUpa M Ypes nocsieqoBaTesiIHOCTTa
[Enter].

3a no-gobpa BM3yanms3aums Ha pe3yntaTuTe OT cera HaTaTbK B Tasu naBa
BMECTO CHMMKa Ha ekpaHa (screenshot) oT KoH30M1aTa Wwe n3non3same smaa:

Results from console

Moapo6HO 3a KOH30UTE

CuncteMHaTa KOH30/a, olwe HapuyaHa "Command Prompt" wnm "shell", wunu
"KoMaHAeH MHTeprnpeTaTop”, € nporpama Ha ornepaumoHHaTa cucTema, KOosATO
ocurypsiea A4oCTbn A0 CUCTEMHU KOMaHAM, KAaKTO U A0 ronsam Habop nporpamu,
KOWUTO Ca 4acT OT onepaumoHHaTa cucTteMa UanM ca AOMbAHUTENHO UHCTaNNpaHn
KbM Hed.

OymaTa "shell" (wen) o3Ha4vasa "ob6BMBKa" n HoOCM cMUCBbAA Ha 06BUBKa MexXAay
notpebutens n BbLTPELWHOCTTA Ha onepaunoHHaTa cucTema.

Taka Hape4yeHuTe "06BMBKM" MOoraT Aa ce pa3rneaaT B ABE OCHOBHW KaTeropuu
cnopen ToBa KakbB WHTepdenc MoraT ga npenocTtaBsAT KbM onepaunoHHaTa
cuctema:

- KomaHgeH nHtepdeiic (CLI - Command Line Interface) — npeacraensisa
KOH30/1a 3a KoOMaHAW (KaTo HanpuMep cmd.exe B Windows u bash B Linux).

- TIpadwnueH nHTepdeiic (GUI - Graphical User Interface) - npeacraenssa
rpadmyHa cpepa 3a pabota (kato Hanpumep Windows Explorer).

M npu aBaTa BUAa OCHOBHaTa LieNn Ha o6BMBKaTa € Aa cTapTupa Apyru nporpamu,
C KOUTO NOTpebUTensaT paboTu, Makap Ye NoBeYEeTO MHTeprNpeTaTopu noaabpxaT
N paswmnpeHn GYyHKLMOHANHOCTM, KaTo HanpuMep Bb3MOXHOCT 3a pa3rnexaaHe
CbAbPXXaHUETO Ha AUpeKTopumnTe C dalioBe.
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& Bcsika onepauMoOHHA CUCTEMa MMa CBOM KOMaHAEH UHTepnpe-
TaTop, KonTo aedpuHMpa co6CcTBEHU KOMaHAM.

Hanpumep npu ctaptupaHe Ha KOH3onata Ha Windows B Hesl ce u3nbiHsBa T.
Hap. KOMaHaeH uHTepnpetatop Ha Windows (cmd.exe), KOWTO W3MbJHSABA
CUCTEMHM NpOrpamMn M KOMaHAU B MHTEPaKTUBEH peXuM. Hanpumep KomaHaaTa
dir, nokassa ¢annoBeTe B TeKyLwaTta AUPEKTOPUS:

BEW Administraton C\Windows\system32\cmd.exe = | B S

c:\>dir
Volume in drive C has no label.

Yolume Serial Number is 8SCBD-BB89
Directory of c:\

2009 r. 21:59 <DIR> Drivers
2009 r. B85:20 <DIR> PerflLogs
2009 r. B9:54 <DIR> Program Files N

20180 r. 14:32 <DIR> Program Files (x86)
2018 . 18:31 <DIR> Users
2009 r. 14:57 <DIR> Hindows

A File(s) A bytes

6 Dir(s) 48 178 679 808 bytes free

OCHOBHM KOH30JIHU KOMaHAMU

Llle pasrnegame Hakou 6a30BM KOH30JIHM KOMaHAM, KOMTO LLEe Ca HW OT Monsa
Nnpu HaMMpaHe U CTapTUpaHe Ha Nporpamu.

KoH3o0nHun komaHam noa Windows

KoMaHaHMAT nHTeprnipetaTtop (KoH30/aTa) ce Hapuya "Command Prompt" nnmn "MS-
DOS Prompt" (B no-ctapute Bepcum Ha Windows). Llle pasrnegame HAKOJKO
6a30BM KOMaHAWN 3a TO3U UHTeprnpeTaTop:

KomaHpa OnucaHue

dir MokasBa CbAbpPXXaAaHUETO Ha TeKyLlaTa
AnpekTopus.

cd <directory name> NMpomeHs Tekylwarta ANPeKTopuS.

mkdir <directory name> Cb3paBa HOBa AMPEKTOPUSA B TeKyllaTa.

rmdir <directory name> N3TpuBa CcblleCcTBYBalla AMPEKTOpUS.
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type <file name> OTneyaTBa CbAbpXXaHMETO Ha dann.

copy <src file>

<destination file> Konupa eanH daiin B apyr daiin.

ETo npvMep 3a M3NbJIHEHNE HA HAKOJIKO KOMaHAM B KOMaHAHUSA MHTeprnpeTaTop
Ha Windows. Pe3ynTaTtbT OT M3Mb/IHEHUETO Ha KOMaHAMUTE CE BU3yanusupa B
KoH30naTa:

C:\Documents and Settings\Userl>cd "D:\Project2009\C# Book"
C:\Documents and Settings\Userl>D:

D:\Project2009\C# Book>dir

Volume in drive D has no label.

Volume Serial Number is B43A-BOD6

Directory of D:\Project2009\C# Book

26.12.2009 r. 12:24 <DIR>
26.12.2009 r. 12:24 <DIR> ..
26.12.2009 r. 12:23 537 600 Chapter-4-Console-Input-

Output.doc
26.12.2009 r. 12:23 <DIR> Test Folder
26.12.2009 r. 12:24 0 Test.txt

2 File(s) 537 600 bytes

3 Dir(s) 24 154 062 848 bytes free

D:\Project2009\C# Book>

CraHpapTeH Bxoa-m3xon

CTaHAapTHMAT BXOA4-M3X0A4 M3BecTeH ouwle, kato "Standard I/0" e cucTtemeH
BXOAHO-U3X0AEH MEXaHM3bM Cb34ajeH olle OT BpeMeTo Ha Unix onepaumoHHuTe
CUCTeMU. 3a BXOA4 U M3XOA4 Ce M3MOoN3eaTt cneuuanHun nepudepHn yCcTpomncTea,
Upe3 KOMTO MOXe Aa Ce BbBeXAaT U U3BexaaT AaHHMU.

Korato nporpamMata € B PeXWM Ha npueMaHe Ha WHdoOpMauus M ovaksa
[leiCTBME OT CTpaHa Ha noTpebuTens, B KOH30/aTa 3anoysa Aa MUra Kypcop,
noAckasBall, Ye cMcTeMaTa o4YakBa BbBeXJaHe Ha KoMaHAa.

Mo-HaTaTbK LWie BMAMM Kak MoXxeMm ga nuwem C# nporpamMu, KOUTO o4vakeaT
BbBeXJaHe Ha BXOAHWU AaHHW OT KOH30J1aTa.

NMeuyaTaHe Ha KOH30J1aTa

B noBeyeTo nporpaMHu e3mum OTneyYaTBaHeTO M YeTeHeTO Ha MHdopMaumsa oT
KOH30/aTa € peanu3mpaHo MO pas3/iIM4eH Ha4yMH, HO MOBEYETO pEelleHus ce
6a3upar Ha KoHuenuusaTa 3a "cTaHgapTeH Bxoa" n "ctaHgapTeH m3axoa'".
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CTaHAapTeH BXoA M CTaHAApTeH u3xopa

OnepaunoHHaTa cuctema € AsbXHa ga aeduvHupa cTaHAapTHUM BXOAHO-
M3XOA4HU MEeXaHMU3MM 3a B3ammoaencrTemne c notpebutens. Npu ctaptTmpaHe Ha
AajeHa KOH30/IHa nporpama cnyxebeH Koj, M3MbAHSBAH B HadanoTo Ha
nporpamaTta, e OTroBOpeH 3a OTBapsHeTo (3aTBapsHET0) Ha MNOTOUM KbM
npeaocTaBeHUTE OT onepaunoHHaTa CUCTEMa MexaHM3MM 3a BXoA-u3xod. To3u
cnyxebeH Kog nHuumManusnpa nporpaMHaTta abcrpakums 3a B3aMMoAencrTeme c
notpebutens, 3anoxeHa B CbOTBETHUS €3MK 3a nporpammpaHe. Mo To3M HauuH
CTapTMPaHOTO MPUIOXKEHME MOXE Aa YeTe HaroToBO MOTpebuTencku Bxon OT
cTaHaapTHus BxogdeH notok (B C# ToBa e Console.In), MOXe Aa 3anucea
MHpOpMauUKns B CTaHAApPTHUSA naxoaeH noTtok (B C# ToBa e Console.Out) 1 MOXe
Aa cbobuwaBa NnpobneMHN CUTyaunm B CTaHAAPTHUSA NOTOK 3a rpewkn (B C# ToBa
e Console.Error).

KoHuenuusaTa 3a notouuTte we 6bae noapobHO pasrnegaHa No-KbCHO. 3acera
e ce CbCpenoTovYnM BbpXy TEOPETMYHATa OCHOBA, 3acsralwla NporpamMmHuns Bxoa
n naxon B C#.

YcTpOUCTBa 3a KOH30J1eH BX0oA U usxoa

OcBeH OT KnaBuaTypa, BXOAbT B €4HO MPUNIOXEHME MOXE Aa maBa OT MHOro
ApYyrn MecTta, KaTo HanpuMmep dann, MmnkpodoH, bap-koa yetey n ap. M3xoabT
OT eAHa nporpamMa MOXe Aa € Ha KOH3osaTa (Ha ekpaHa), KakTo U BbB dann
WIW ApPYrO U3XOA4HO YCTPOWCTBO, HarnpuMep NpuHTEp:

OTnevyaTBaHe
Ha eKpaHa

[ Knasuartyparta

MNporpama

LLle nokaem 6a30B NpuMep oHarneaaBall, oTNneyaTBaHEeTO Ha TEKCT B KOH30/1aTa
ypes abcTpakumsaATa 3a AOCTbN A0 CTAHAApPTHUS BXOA M CTAHAAPTHUSA M3XO[,
npegoctaBeHa HU oT C#:

Console.Out.WriteLine("Hello World");

Pe3ynTaT13T OT U3MNBJIHEHUETO Ha NFOPHUA KOoA 6u Morbn Aa € cnegHuNaT:

Hello World

MotokbT Console.Out

Knacbt System.Console mMMa pas3nnyHM CBOWCTBAa M MeToau (KiacoBeTe ce
pasrnexgart nogpobHo B rnaearta "Cbhb3gaBaHe n n3nonssaHe Ha obektn"), Konto
Ce M3MOon3BaT 3a YEeTeHe W U3BeXAaHe Ha TEeKCT Ha KOH30/laTa KakTo U 3a
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HeroBoTo dopmMaTMpaHe. Cpen TAX nMpaBsAT BMeyaT/ieHME TpU CBOWMCTBAQ,
CBbpP3aHWN C BbBEXAAHETO M M3BEXAAHETO Ha AaHHM, a MMEHHO Console.Out,
Console.In n Console.Error. Te gaBaT AOCTbM A0 CTaHAAPTHWUTE MOTOUM 3a
oTrneyaTBaHe Ha KOH30MaTa, 3a YeTeHe OT KOH30/1aTa U A0 NOTOKa 3a CbobLeHns
3a rpewkKkun CbOTBETHO. Makap Aa 6uxmMe MoOrnu Aa rm usnonsBaMe AUMPEKTHO,
apyrmte metoam Ha System.Console HM pgasaT ypobctBo Ha paboTta npum
BXOAHO/M3XOAHM OMnepauMu Ha KOH30/1aTa U peasiHO Hal-4ecTo Te3n CBOMCTBA
ce npeHebpersaTt. Bbnpekn TOBa e xybaBo aa He 3abpaBsaMe, ye 4acT oOT
(dYHKLUMOHANHOCTTa Ha KOH30s1aTa paboTu Bbpxy Te3u notounm. AKO xesnaem,
6uxmMe MOrM ga NOAMEHMM MOTOUMTE KaTO M3MoJi3BaMe CbOTBETHO METoAUTE
Console.SetOut(..), Console.SetIn(..) n Console.SetError(..).

Cera we pasrnegame Hal-4ecTo N3NoN3BaHUTE METOAM 3a OTNEeYaTBaHE Ha TEKCT
Ha KOH30aTa.

N3non3ssaHe Ha Console.Write(..) n
Console.WriteLine(..)

PaboTtaTa CbC CbOTBETHUTE METOAM € JlIeCHa, NOHEeXe MOoXe Aa ce oTnedaTrsaTt
BCMYKM OCHOBHW TUIMOBE (CTpVIHF, YncneHn v NpuMUTUBHA TMI'IOBe)Z

ETo HaAKOM npuMmepun 3a OoTneYaTBaHETO Ha pa3/IM4HN TUNOBE AAHHU:

// Print String
Console.WriteLine("Hello World");

// Print int
Console.WritelLine(5);

// Print double
Console.WriteLine(3.14159265358979);

Pe3ynTaTbT OT M3NBLJIHEHUETO Ha TO3U KOA MU3rfnexaa Taka:

Hello World
5
3,14159265358979

Kakto Bwuxaame, upe3 Console.WriteLine(..) € BBb3MOXHO Ja oTnedyaTame
pasfinyHM TUMOBE AaHHW, NMOHEXe 3a BCEKM OT TMNoBeTe mMma npegeduHmpaHa
Bepcua Ha metoza WritelLine(..) B knaca Console.

PasznukaTta mexay Write(..) n WriteLine(..) e, ye MeToAbT Write(..) oTneyaTBa
B KOH30/1aTa TOBa, KOETO My € MoAafeHOo Mexay CKobuTe, HO He MpaBu HULLO
OOMb/IHUTENHO, AOKATO MeToAbT WriteLine(..) B NpeBoa O3Ha4yaBa "oTnevyaTan
nvHug". To3n MeToa npaBu TOBa, KOETO npaBu Write(..), HO B AOMbJIHEHUWE
npeMnHaBa Ha HOB pea. B nencTBMTENHOCT MEeTOAbT He oTrnevyaTBa HOB pea, a
MpocTo cnara "KoMaHAa" 3a npemMecTBaHe Ha Kypcopa Ha no3muusaTa, KbAeTo
3arnoysa HOBUAT pea.
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ETo eauMH npumep, KOWTO WIOCTpUpa passnkata Mexay Write(.) u
WriteLine(..):

Console.WriteLine("I love");
Console.Write("this ");
Console.Write("Book!");

N3xoabT OT TO3M nNpumep e:

I love
this Book!

3abensssame, ye M3XOAbT OT NMpUMepa e oTrnevyaTaH Ha ABa peda, He3aBMCMMO
ye KoAbT € Ha Tpu. ToBa ce ciyyBa, NoHeXe Ha NbpBUS pea OT Koga usnonssame
WriteLine(..), KonTo oTne4yaTtBa "I love" n cnepg ToBa ce MMHaBa Ha HOB pea. B
cneaBawmTe ABa peda OT Koda ce M3nonsBa MeToabT Write(..), KOMTO neyaTa,
6e3 ga MnMHaBa Ha HOB pej M No To3M HaunH gymuTte "this" 1 "Book!" cn octasaTt
Ha eauH M Cbluu pea.

KoHkaTeHauunsa Ha CTPpUHroBse

B obwusa cnyyan C# He nmo3BOJSIABAa M3MNOJZI3BAHETO Ha onepaTtopu BbpXy
CTPUHIroBu o06ekTun. EANHCTBEHOTO M3K/OYEHWE Ha TOBa MNpaBuIoO € onepa-
TOpPbT 3a cbbupaHe (+), KOMTO KoHKaTeHMpa (cbbupa) ABa CTpUHra, BpbLankm
KaTO pe3ynTaT HOB CTPUHT. ToBa no3BosisiBa HaBbpP3BaHETO Ha KOHKaTEHUpPaLLK
(+) onepauun egHa cnep apyra BbB Bepura. CneaBawmsi nNpuMep MNokasBa
KOHKaTeHaUuunAa Ha TpU CTPUHra.

string age = "twenty six";

string text = "He is " + age + " years old.";
Console.WritelLine(text);

Pe3ynTaTbT OT U3NBJIHEHUETO HA TO3U KOA € OTHOBO CTPUHT:

He is twenty six years old.

KoHkaTeHauusa Ha CMeceHu Tunose

KakBo ce cny4yBa, KOraTto nckame ga orrnedaTtame no-ronasiM nm No-croXxeH TEeKCT,
KOMTO ce CbCTOM OT pasfnuyHuM Tunose? [o cera usnos3sBaxMe BepcUUTE Ha
MeToaa WriteLine(..) 3a TO4YHO onpeneneH Tun. Hy>XHO n1n e, KOraTo Uckame Aa
oTneyaTame pasfiMiyHM TUMNOBE HAaBEAHDBX, Aa U3MNOS3BaMe pas/INYyHUTE BEPCUMU
Ha MeToAda WriteLine(..) 3a BCekM eaAuH OT Te3n Tunose? OTroBOPBLT Ha TO3MU
BbMnpoc e "He", Tbil KaTo B C# MOXeM ga CbeAMHsIBaMe TEKCTOBU U APYTW AAaHHWU
(HanpumMmep uuncnosu) 4ype3 onepaTtopa "+"'. CneaawmaTt nNpuMep € KaTto
NpeaxXxoAHUsl, HO B Hero roaunHuTe (age) ca OT LENOYUCIEH TUM, KOWUTO e

pa3nnyeH OoT CTPUHr:
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int age = 26;
string text = "He is " + age +
Console.WritelLine(text);

" n

years old.";

B npumepa ce n3sbpluBa KOHKaTeHauunsa n oTreyaTeaHe. PesyntaTbT OT npuMepa
€ CnegHunAaT:

He is 26 years old.

Ha BTOpwM pen OT KoAa Ha nMpuMmepa BMXAaMe, 4Ye ce M3BbpLIBa onepaumsaTa
cbbupaHe (KOHKaTeHauusl) Ha CTpuHra "He is" u uenouuncneHms Tun "age".
OnutBaMe ce pa cbbepeM ABa pasnMyHM Tuna. ToBa € Bb3MOXHO Mopaau

HaJTIM4YMNETO Ha CnegBalloTo BaXXHO NMpaBuio.

& KoraTto CTpMHr yyacTBa B KOHKAaTeHaUMUs C KaKbBTO U fa e
APYr TUN, pe3yNnTaTbT BUHArn € CTPUHT.

OT NpaBMNOTO CTaBa SICHO, Ye pe3ynTaTbT OT "He is " + age € OTHOBO CTPWHT,
cnen KoeTo pe3ynTaThT ce cbbupa ¢ nocnegHaTta 4acT oT uspasa " years old.".
Taka cnej n3BMKBaHe Ha Bepura OoT onepaTopu 3a cbbupaHe B KpalHa cMeTKa
ce rnoslyyaBa KaTo pe3ynTaT e4nH CTPUHI U CbOTBETHO Ce M3BMKBa CTPMHIoBaTta
Bepcumd Ha meTona WritelLine(..).

3a KpaTKOCT, FOPHUAT NpuMep Moxe aa 6bae HanMcaH 1 No CNeAHUs HauMnH:

int age = 26;
Console.WritelLine("He is

+ age + " years old.");

Oco6eHOCTU NpU KOHKaTeHauusi Ha HU3oBe

MMa HSIKOM WMHTEpPecHM cuTyauuu npu KoHKaTeHauusita (CbeAuHsIBaHETO) Ha
HM30Be, 3a KOUTOo TpsbBa Aa 3HaeM M Aa BHMMaBaMe, 3aLl0TO BOASAT A0 IPeLuKu.
CnepBalmMaT NnpumMep NokasBa M3HeHaABallo NoBeAeHME Ha KOA:

string s = "Four: " + 2 + 2;
Console.WritelLine(s);
// Four: 22

string s1 = "Four: " + (2 + 2);
Console.WritelLine(sl);
// Four: 4

KakTo ce BMxaa OT npuMmepa, peabT Ha U3MNbJHEHME Ha onepatopute (BX.
rnaBaTa "OnepaTtopu 1 napasun") e ot ronaMo 3HadyeHme! B npumepa nbpBO ce
M3BbpWBa CcbbuMpaHe Ha "Four: " c "2" n pesynTarbT OT onepauuvaTa e
cTtpuHr. CneaBa NOBTOpPHAa KOHKaTEHaUMsi C BTOPOTO 4MC/O, OT KbAETO Ce
rnonyyaBa Heo4YakKBaAaHOTO cCJfienBaHe Ha pe3ynTtata "Four: 22" BMecCTO
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o4yakBaHoOTO "Four: 4". ToBa e TakKa, NoHeXe onepaunnTe Ce Uanb/iHABAT OT
NnAaABO Ha AACHO M BUHAlrn ydyacrtBa CTPUHI B KOHKAaTeEHaLUMATa.

3a aa ce usberHe Tasm HenpusaATHa CUTyauusl MOXe Aa Ce M3NOoaA3BaT CKobwu,
KOUTO LLe NMPOMEHST peAa Ha U3MbJ/IHEHME Ha OnepaTopuTe M LWe Ce MOCTUrHe
XenaHus pesyntat. Ckobute, kKaTo onepaTropyu C Hal-rojisM NpUoOpUTeET,
KapaT M3BbpLUBaHETO Ha onepauuaTa "cbbupaHe" Ha ABeTe uucna ga CraHe
npeaM KOHKaTeHauusTa CbC CTPUHI M TakKa KOPEKTHO Ce M3BbpLlIBa MbpBO
cbbupaHeTo Ha ABETe Yncia, a crel ToBa CbeAMHABAHETO CbC CUMBOJIHUS HU3.

MocoyeHaTa rpewka e YecTo cpelwiaHa npy HaunmHaewm nNporpaMmucTi, 3auoTo
Te He cbobpasnBaT, Ye KOHKATEHMPAHETO Ha CMMBOJIHU HM30BE CE U3BbLPLUBA
OTNABO HAaAACHO, 3all0TO CbOMPAHETO Ha 4YMCla HE € C MO-BUCOK MPUOPUTET,
OTKOJIKOTO [0/1EMBAHETO HA HU30BE.

uyucna, uanonsBanTe ckobu, 3a Aa ykKa)keTe NpaBUJIHUA pepq

2 Korato KOHKaTeHuMpaTe HU30Be U CbllueBpPeMeHHO cbbuparte
Ha onepauuuTe. MHaue Te ce U3NbJIHABAT OT/INBO HAaASACHO.

dopmMmaTtupaH mnsxopn ¢ Write(...) n WriteLine(...)

3a oTnedyaTBaHETO Ha AbLJMM M C/I0XHW MNOpPeaAnuUMn OT e/IEMEHTU Ca BbBeAEHMU
cneumanHu BapuaHTU (M3BECTHM ole KaTto oBbpnoyam - overloads) Ha
MmetoauTe Write(..) n WriteLine(..). Te3u BapumaHTM wMMaAT CbBCEM pas/iM4yHa
KOHLEenumMs oT Ta3m Ha CTaHAApTHUTE MeToaM 3a nedyataHe B C#. OcHoBHaTa UM
naes e pa npueMat cneunaneH CTpuHr, dopMaTMpaH CbC cneunasnHu
dopMaTmpallm CMMBOMM WU CMUCBK CbC CTOMHOCTUTE, KOUTO TpsabBa pda ce
3aMecTaT Ha MSCTOTO Ha "dopMmaTtHuTe cneundukatopun”. ETo kak e gedpuHupaH
Write(..) B cTaHAapTHUTE 6ubnmnotekn Ha C#:

public static void Write(string format, object argo,
object argl, object arg2, object arg3, .. )

dopmMaTupaH u3xoa — NnpMMepm

CnepsawmaTt npunMmep otnedyaTtBa ABa NbTU €4HO N CbLWO HELWO, HO MO pa3sInyeH
Ha4YUnH:

string str = "Hello, World!";

// Print (the normal way)
Console.Write(str);

// Print (through formatting string)
Console.Write("{0}", str);

Pe3ynTaTbT OT M3MbJIHEHNETO Ha TO3U NMpUMeEp €:
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Hello, World!Hello, World!

Buxpaame kato pesynrtaTt, ABa NbTh "Hello, World!" Ha eanH pea. ToBa e Taka,
NMoHeXe HMKbAE B NporpaMarta He oTre4yaTBaMe KOMaHAa 3a HOB pej.

MbpBO OTnMeYaTBaMe CUMMBOJIHMS HWM3 MO MO3HATUA HWM HauMH, 3a Aa BUAUM
pasnukata c apyrms noaxon. BTopoTto oTnedatBaHe e dopMaTMpawoTo
Write(..), KaTo MbpPBUAT apryMeHT e dopMaTmpalunaT CTpuHr. B cnyuasa {e}
O3HauyaBa, Aa ce NoCTaBu MbPBUAT apryMeHT cneg dopMaTupawms CTPUHT str
Ha MscToTo Ha {0}. M3pa3bT {0} ce Hapuua placeholder, T. e. MACTO, KOETO LWe
6bae 3aMecTeHO C KOHKpEeTHa CTOMHOCT NMpWu OoTrnedaTBaHEeTo.

CneasawmaTt NpuMep LWe passiCHU AOMb/IHUTENHO KoHUenumuaTa:

string name = "Boris";
int age = 18;
string town = "Plovdiv";

Console.Write("{0} is {1} years old from {2}!\n", name, age, town);

Pe3ynTaTbT OT U3NBLJIHEHUETO Ha NpuMepa € CNegHUNT:

Boris is 18 years old from Plovdiv!

OT curHaTypaTa Ha Ta3nm Bepcus Ha Write(..) BUAAXME, Ye MbpPBUAT apryMeHT e
dopMaTnpawmaT HM3. CnegBa nopeanua OT apryMeHTn, KOUMTO ce 3aMecTBaT Ha
MecTaTa, KbAEeTO uMMa uudpa, orpageHa C Kbapasum ckobu. W3pasbT {0}
O3Ha4aBa Aa ce NOCTaBM Ha HeroBo MSCTO MbPBMAT OT aprymMeHTUTe, nogaseH
cnen opmatmpaluma HU3, B cnydas name. Cneasa {1}, KOeTO o3Hadasa, Aa ce
3aMecTu C BTOpUS OT aprymeHTuTe. NocneaHuaT cneuvaneH cumeon e {2}, KoeTo
O3Hau4aBa Aa Ce 3aMecTu CbC cneaBawinsa no pes napamersbp (town). Cneasa \n,
KOeTo e cneunaneH CUMBOJ, KOWTO yKa3Ba MMHaBaHe Ha HOB pej.

PenoHo e pa criomMeHeM, ye BCBLHOCT KOMaHAaTa 3a NpeMnHaBaHe Ha HOB pen
noa Windows e \r\n, a nog Unix 6a3supaHun onepaunoHHn cuctemm — \n. pun
pabotaTa C KOH30f1aTa HAMa 3Ha4dyeHWe, 4Ye wu3nosas3eBamMe camMo \n, 3aLIOTO
CTaHAapTHUAT BXOAEH NOTOK Bb3npuema \n Kato \r\n, HO ako nuwiem BbB dann,
HanpuMep, U3Noa3BaHETO caMo Ha \n e rpewHo (nog Windows).

CbcTraBHO hopMaTMpaHe

MeToauTe 3a opMaTMpaH M3xXo4 Ha Klaca Console M3MON3BaT Taka HapeyeHaTa
cucrteMa 3a cbCcTtaBHO ¢opmMmaTupaHe (composite formatting feature).
CbcTaBHOTO (hopMaTupaHe ce M3MoJs3Ba KakKTo MpW OTNEeYaTBAHETO Ha KOH30-
nata, Taka W NpuM HSAKOM onepaunum CbC CTpUHroBe. Beue pasrnegaxme
CbCTaBHOTO (popMaTMpaHe B Hal-NpOCTUS My BMA B NpeauvullHuUTe NpuMepu, Ho
TO NpUTEXaBa MHOIMO NMoBeYe Bb3MOXHOCTM OT TOBa, KOETO BUAsIXMe. B ocHoBaTa
CM CbCTaBHOTO (popMaTMpaHe M3Mos3Ba ABe Hela: CbCTaBeH popMmaTmpaly
HU3 1 NnopeaMua OT apryMeHTH, KOMTO Ce 3aMecTBaT Ha onpeaesieHn MecTa B
Hu3a.
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CbcraBeH bopMmaTupaly HU3

CbCTaBHUAT hopMaTMpall HU3 e CMecuua OT HopMasieH TEeKCT 1 (popMaTUpalym
enemeHTyn (formatting items). Mpn popMaTMpaHETO HOPMANHUAT TEKCT OCTaBa
CbLUMAT, KAaKTO B HM3a, @ Ha MecTaTa Ha opMaTUpalLnTe eNeMeHTU ce 3aMecTBa
CbC CTOMHOCTUTE Ha CbOTBETHUTE apryMeHTW, oTnevyaTaHu cropen onpeneneHu
npaBuna. Te3u npaBuia ce 3aAaBaT 4upe3 CUHTaKcuca Ha dopMmaTupalmTe
efleMeHTH.

dopMmaTMpalum efieMeHTH

dopMaTMpallnMTe efieMeHTU fAaBaT Bb3MOXHOCT 3a MOLWEH KOHTPOS BbPXY
nokasBaHaTa CTOMHOCT M 3aToBa MoraT Aa npuaobusT AoCTa CNOXEH BuUA.
CnepBauwaTta cxeMa Ha obpa3yBaHe nokasBa obwmsa cmHTakcuc Ha dopmaTm-
pawmuTe eJieMeHTH:

{index[,alignment][:formatString]}

KakTo 3abensseame, popMaTupalnaT efieMeHT 3ano4ysa C OTBapslWa Kbapasa
ckoba { n 3aBbplIBa CbC 3aTBapsLa Kbapasa ckoba }. CbabpXKaHMETO Mexay
ckobuTe e pasgeneHo Ha TPU KOMMOHEHTa, KaTo caMO index KOMMOHEHTaTa e
3aabmxkutenHa. Cera we pasrnejame Bcsika eaHa OT TSX NOOTAEsNHO.

Index KOMMNOHEHTa

Index KOMMOHEHTATa € U0 4YMCI0 M NoKasBa MNo3numaTa Ha aprymeHTa oT
CNMCbKa C apryMmeHTun. MbpBuaT aprymeHT ce obo3Havasa ¢ "0", sBTopumat ¢ "1" u
T.H. B cbcTaBHMA dopmaTupall, HM3 € NO3BOSIEHO Aa MMa MHOXecTBo dopma-
TUpaLLUM efieMeHTM, KOMTO Ce OTHacCAT 3a eAWH U Cbl, apryMeHT. B To3um cnydan
index KOMMNOHeHTaTa Ha Te3M eneMeHTM e egHO M CbWwo u4ncno. Hsama
orpaHu4yeHme 3a NocsefoBaTeNHOCTTa HAa M3BMKBaHe Ha apryMeHTuTe. Hanpwu-
Mep buxme Mornu ga nanonssame cinegHms gopmaTmpaly, HM3:

Console.Write(
"{1} is {@} years old from {2}!", 18, "Peter", "Plovdiv");

B cnyyauTe, KOoraTto HSIKOWM OT aprymeHTuTe He e pedepupaH OT HUKOW OT
dopMaTMpalmTe eneMeHTm, TOM NPOCTO Ce NpeHebperBa N He Urpae HUKaKBa
pons. Benpeku ToBa e gobpe TakMBa apryMeHTU ga ce npemMaxsaTt OT CrMUcbKa C
aprymMeHTu, 3aWoTO BHACAT W3/MWHA CAO0XHOCT W MoraT ga gosegaT Ao
obbpkBaHe. B obpaTHus cnyyam - korato dopmatupaw, enemeHT pedepupa
apryMmeHT, KOWTO He CbllecTByBa B CNMCbKa OT apryMeHTW, ce XBbpas
n3KkatodeHne. ToBa MOXe Aa ce NoJjyyu, HanpuMep, ako MMame gopmaTmpaly
eneMeHT {4}, a CMe nogasnmn CrMCbK CbC CaMO ABa apryMeHTa.

Alignment kOMNoHeHTa

Alignment KOMMOHEHTaTa € He3aAb/IKUTENHA WM YyKa3Ba NoApaBHAAIBaHe Ha
CTPpUHra. Ta e usan0 NMOMOXUTENHO MM OTPUMLATENIHO UYMCI0, KAaTo MOJSIOXKUTEN-
HUTE CTOMHOCTM O3HauyaBaT MNoApaBHsABaHe OT ASICHO, a OTpMUATENHUTE — OT
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naso. CTomHocTTa Ha 4uncnoto obo3HayaBa 6pos Ha NO3MUMKTE, B KOUTO Aa ce
noApaBHU CTPUHra. AKO CTPUHIbT, KOMTO MCKaMe Aa M3obpasuM mMa AbJIKMHA
no-rossiMa WAWM paBHa Ha CTOMHOCTTA Ha 4YMUCNOTO, TOoraBa TOBa 4YMCIO ce
npeHe6bperBa. Ako e no-manka obauye, He3aeTUTE NO3NLMK Ce AOMbJBAT C
MHTepBanun. Hanpmumep cnegHoTo hopMaTupaHe:

Console.WriteLine("{0,6}", 123);
Console.WriteLine("{0,6}", 1234);
Console.WriteLine("{0,6}", 12);

e nsBeae cneaHnda pesynrtar.

123
1234
12

AKkoO pewunM aa msnonseame alignment KOMNoHeHTa, TA TpsbBa Aa e oTAeNeHa
OT index KOMMOHEHTaTa Upe3 3aneTas, KaKTo e HarnpaBeHOo B NpUMepa no-rope.

FormatString koMnoHeHTa

Ta3n KOMMNOHeHTa ykasBa cneundunyHoTo opMaTMpaHe Ha Hu3a. Ta Bapupa B
3aBMCUMOCT OT TunNa Ha apryMmeHTta. PasnuyaBaT ce TpuM OCHOBHM Tuna
formatString KOMNOHEHTU:

- 3a YMCNEHM TUMNOBE apryMeHTH
- 3a apryMeHTu oT TMn aaTa (DateTime)

- 3a apryMeHTu OT TN eHyMepauusa (M3bpoeHn TMnoBe)

FormatString kOMNoHeHTH 3a uncna

To3n TMn formatString KOMMNOHEHTa WMMa ABa NoATUMa: CTaHAApTHO AeduHun-
paHu dopMatn mn dopmatn, aeduHuMpaHm oT notpebutensa (custom format
strings).

CraHpapTHO pedpmHuMpaHun popMaTtm 3a UMcna

Te3un cdopMmaTu ce geduHmpaTt 4Ype3 eanH OT HAKOoMKO popMmaTHM cneundpun-
KaTopa, KouTo npeactaeBnsBat 6ykBa CbC cneumdpuyHo 3HaudeHue. Cnepg
dopMaTHUS cneumdukaTop MOXe Aa cnegBa US0 MONOXWUTENIHO 4YUCHo,
Hape4yeHO MPEeLM3HOCT, KOETO 3a pa3/InyHmTe cneundmkaTopm nMma pasinyHo
3Ha4yeHue. Korato T8 nMa 3HadyeHume Ha 6poi 3Haum cneq AeceTMyHaTta 3aneras,
ToraBa pe3ynTaTbT ce 3akpbrnsa. CnegHata Tabnuua onucea cneumdukaTopumTte
M 3HAYEHWETO Ha NpeuUn3HOCTTa:

Cneundukarop OnucaHune
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Ilcll

uwnn

Ob6o3HauyaBa BanyTa M pe3ynTaTbT We ce u3Bene 3aedHo
CbC 3Haka Ha BanytaTa 3a Tekywata "kynTtypa"
(HanpuMep 6barapckarta). MNpeunsHocTTa ykassa 6pos Ha
3HauuTe cnea AeceTuyHaTa 3aneTtas.

IIDII

uwnn

lldll

Lsno uyucno. lMpeumnmsHocTTa yKa3dBa MUHMManHusa 6pon
3HauUM 3a n306passiBaHETO Ha CTPWHra, KaTo MpW HyXAa
Ce M3BbpLIBa AOMb/BAHE C HYJIM OTMNpeA.

uwnn

EkcrnoHeHumaneH 3anuc. MNpeunsHocTTa ykasea 6pos Ha
3HauuTe cnen neceTuyHaTa 3aneTas.

nwn

Usno nnm apobHo umncno. MNpeunsHocTTa ykassa 6pos Ha
3HauuTe cnep neceTuyHaTa 3aneTas.

nwn

EkBuBaneHtHo Ha "F", HO wu306passiBa M CbOTBETHUA
pasgenuTen 3a Xunsaaute, MUINOHUTE M T.H. (Hanpumep B
QHIMIMNCKNA e3MK YecTo uncnoto "1000" ce nsnmcea KaTto
"1,000" - cbc 3aneTas Mexay umcioTo 1 n HynuTte).

IIPII

2P 1]

e ymHOoXm umcnoto nmo 100 m we wnsobpasu oT3ag
cumBona 3a npoueHT. [lMpeumsHocTTa ykasBa 6posi Ha
3HauuTe cnea neceTuyHaTa 3aneTas.

llxll

12717

M3nucea 4nMcnoTo B WecTHageceTnyHa 6porHa cuctema.
Pa6boTtn camo ¢ uenun yucna. NpeunsHocTTa ykassa MUHU-
ManHma 6pon 3Haum 3a n3obpassBaHeTo Ha CTPUHIa, KaTto
HeaoCTUrawmTe ce AonbaBaT C HY/IM oTnpea.

YacT oT hopMaTMpaHETO Ce onpeaens oT TeEKYLMTe HaCTPOMKM 3a "kynTypa",
KOMTO Cce B3MMaT No noapa3bupaHe oT pernoHasHUTEe HaACTPOMKKN Ha onepauu-
OHHaTa cuctema. "Kyntypurte" ca Habop oT npaBuna, KOMTO Ca Ba/IMAHM 3a
hafeH e3nK WAW 3a AajeHa AbpXaBa M KOMTO yKasBaT KoM CMMBOM fa ce
M3MNoNn3Ba 3a AeCEeTMYEH pa3aennTen, Kak ce U3nucea BasyTtaTta 1 ap. Hanpumep,
3a 6bnrapckata "kynTtypa" BanyTtaTa ce uanucea KaTo cnen cymaTa ce gobassa "
nB.", [OKATO 3@ aMepuKaHckaTa "KynTypa" ce usnucBa cuMBOoabT "$" npeau
cymata. Heka BMAMM WM HSKONKO MpuMepa 3a M3NoN3BaHeTo Ha cneuunduka-
TOpuUTe OT ropHaTa Tabnuua npu pernoHasHM HaCTPOMKM 3a 6bArapckm esuk:

StandardNumericFormats.cs

{
{

Console.WriteLine("{0©:C2}", 123.456);
//Output: 123,46 nB.
Console.WriteLine("{0:D6}", -1234);
//Output: -001234

class StandardNumericFormats

static void Main()
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Console.WriteLine("{0©:E2}", 123);
//Output: 1,23E+002
Console.WriteLine("{0©:F2}", -123.456);
//Output: -123,46
Console.WriteLine("{@:N2}", 1234567.8);
//Output: 1 234 567,80
Console.WriteLine("{0:P}", 0.456);
//Output: 45,60 %
Console.WriteLine("{0:X}", 254);
//Output: FE

MoTrpeburencku cpopMmatm 3a umcna

Bcuukun cdopmaTn, KOUTO He ca CTaHAapTHU, Ce NpUYnCnaBaT KbM notpeburten-
ckute (custom) cdopmaTtn. 3a custom dopmaTuTe OTHOBO ca AeduHUpaHu
Habop oT cneuudunkaTopn, KaTo passavkKaTa CbC CTaHAApTHUTE dopMaTh e, ue
MOXe Aa ce u3nons3eaT nopeavua oT crneumdukaTopu (Npu CTaHAapTHUTE
dopmaTm ce M3non3Ba caMo eauH cneumdukaTop OT Bb3MOXHUTE). B cnepBa-
waTta Tabnnua ca n3bpoeHn pasnmuHuTe crneumdmKkaTopm n TAXHOTO 3HaYeHMe:

Cneuundcdumkartop OnucaHune
0 O6o3HavaBa umdpa. AKO Ha Tasu No3MuMa B pesynTaTa
nvncea undpa, ce nsnmucea undparta 0.
Obo3HauaBa umdpa. He oTneyaTBa HULWO, aKO Ha Tasu
# nosvuusa B pesynTtata auncea uudpa uaM  YUCAOTO

3ano4Ba C HyJieBa CTOMHOCT.

[eceTnyeH pasgenuTen 3a CbOTBeTHaTa "Kyntypa".

PazpgenuTten 3a xunaauTte B CbOTBETHaTa "Kyntypa“.

YMHOXaBa pe3ynTtata no 100 n oTtneyatBa CUMMBON 3a
MpoLEeHT.

EO vwan E+0 uan
E-0

O6o3Ha4aBa eKkcrnoHeHuManeH 3anuc. bposaT Ha HynuTe
yka3sBa 6pos Ha 3HauWTe Ha eKCnoHeHTaTa. 3HakbT "+"
obo3Ha4yaBa, Ye nckamMe BMHAruM ga M3nuweMm u 3Haka Ha
4MCOTO, AOKaTO MMHYC O3HayaBa Aa Ce M3nuie 3Haka,
CaMoO aKo CTOMHOCTTa e oTpuuaTesiHa.

Mpu n3non3saHeTo Ha custom opMaTh 3a Ymcna nMa focrta ocob6eHOCTH, HO Te
HAMa Ja ce 06CHXAAT TyK, 3all0TO TeMaTa Le Ce U3MeCTU B MOoCoKa, B KOATO
HsAMa HyXAaa. ETO HSKOMKO MO-NpoCTM npuMepa, KOUTO WKCTpUpaT Kak ce
n3nonseat notpebutenckmn popmaTmpalin H130BE:

CustomNumericFormats.cs
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class CustomNumericFormats

{

static void Main()

{
Console.WriteLine("{0:0.00}", 1);
//Output: 1,00
Console.WriteLine("{0:#.##}", 0.234);
//Output: ,23
Console.WriteLine("{O:#####}", 12345.67);
//Output: 12346
Console.WriteLine("{0: (O#) ### ## ##}", 29342525);
//Output: (82) 934 25 25
Console.WriteLine("{0:%##}", 0.234);
//Output: %23

FormatString kOMNoHeHTH 3a aaTn

Mpn dopMaTUpaHETO Ha AaTM OTHOBO MMaMe pasfesieHue Ha CTaHAApPTHU U
custom cdopmaTu 3a gaTu.

CraHpapTHO pedpHupaHu popMmaTtm 3a gaTm

Tb KaTo cTaHaapTHO aAeduHUpaHuTe dopMmaTm ca gocTta, we usbpoum camo
HsKou OT TaX. OcTaHanuTe MoraTt necHo aa 6vaaTt nposepeHn B MSDN.

Cneundcdukartop dopmart (3a 6barapcka "kynrypa")

23/10/2009 r.

23 OkTomBpu 2009 r.

15:30:22 y. (yac)

d
D
t 15:30 (vac)
T
Y

wim y OkTomBpu 2009 r. (camo Mecey U rogmHa)

Custom ¢dopmaTtm 3a patm

MonobHo Ha custom dopMaTUTe 3a UMCna N TYK MMaMe MHOXKeCTBO (popMaTHMU
cneundmkaTopm, Kato MOXEM ga KOMOBMHMpPaMe HAKONKO OT TAX. Tbil KaTo U
TYK Te3n cneundunkaTopum ca MHOro, e NOoKaXeM CaMo HSKOM OT TSX, C KOUTO
Aa AeMOHCTpMpaMe Kak ce 1M3rnon3eaTt custom dopmaTuTe 3a AaTtu. PasrneganTe
cnepHaTta tabnuua:

Cneundukartop dopmart (3a 6barapcka "kynrtypa")
d OeH - ot 0 go 31

dd OeH - ot 00 go 31

M Mecey - ot 0 o 12
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MM Meceu - ot 00 go 12

yy MocnegHuTe aBe undpu Ha rognHaTa (ot 00 ao 99)
yyyy FoamHa, nanucaHa ¢ 4 undpu (Hanpumep 2011)

hh Yac - ot 00 po 11

HH Yac - ot 00 po 23

m MuHyTK - oT 0 go 59

mm MunHyTtn - ot 00 go 59

s CekyHau - ot 0 go 59

ss CekyHau - o1 00 go 59

Mpn mn3nonseaHeTo Ha Te3n creundukaTopyu MOXeEM Aa BMbKBaAMe passinyHu
pasgenutenn mMexay oTAenHuTe 4acTu Ha gaTtaTta, Kkato Hanpumep "." wnam "/".

ETo HAKONKO npuMepa:

DateTime d = new DateTime(2009, 10, 23, 15, 30, 22);
Console.WriteLine("{0@:dd/MM/yyyy HH:mm:ss}", d);
Console.WriteLine("{@:d.MM.yy r.}", d);

Mpu M3NbAHEHWE Ha NPpUMEpPUTE ce NnoslydaBa CeaHUAT pe3ynTarT:

23/10/2009 15:30:22
23/10/09 1.

FormatString KkOMNOHeHTH 3a eHyMepaLuum

EHymepauunTe (n36poeHn TMNoOBE) NpeacTaBAsBaT TUMOBE AAaHHWU, KOUTO
MoraT Aa npuemMaT KaTo CTOMHOCT efHa W3MeXAYy HSAKONKO npeaBapuTenHo
AeduHMpaHm Bb3MOXHMN CTOMHOCTM (HanpuMmep ceaemTe AHM OT ceamuuaTta). e
rm pasrnegame nogpobHo B TemaTa "[JeduHupaHe Ha Knacoee".

Mpwn eHyMepaunmnTe NOYTU HSAMa KakBo Aa ce ¢opmaTtupa. [deduHupaHun ca Tpu
CcTaHAapTHM dopMaTHU cneundurkaTopa:

Cneuudcdukartop dopmaTt
G uwwmg MNpeacraBsa eHyMepauusaTa KaTo CTPUHT.
D wwm d MpeacrtaBsa eHyMmepauusaTa Kato 4YMcno.

MpeacTtaBs eHyMepaumsaTa KaTo Y1CIo B

X nnam x <
LwecTHageceTM4HaTa 6poiHa cuctema u ¢ ocem umdpw.

ETo HAKONKO npumepa:

Console.WriteLine("{0:G}", DayOfleek.Wednesday);
Console.WriteLine("{0:D}", DayOfleek.Wednesday);
Console.WriteLine("{0:X}", DayOfleek.Wednesday);
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Mpw U3NBbAHEHWE HA FOPHUS KOZA MoJlyYyaBaMe ClieAHus pe3ynTart:

Wednesday
3
00000003

dopmMaTUpalum HU30BE U JIoKaimsaumsa

Mpn u3nonseaHeTo Ha QopMaTMpallM HM30BE € Bb3MOXHO edHa W Cblia
nporpamMa Aa otTneyaTtBa pa3/IMMHUN CTOMHOCTM B 3aBNCMMOCT OT HAaCTPOMKUTE
3a NnokKanusaums B ornepaunoHHaTa cuctema. Hanpumep, npu oTneyaTBaHe Ha
Mecela OT AajeHa AaTa, ako TeKyllata fokanusaums e 6barapckaTa, e ce
oTne4yaTta Ha 6barapcku, HanpuMmep "ABryct”, AOKaTo akKo JsioKanusauusata e
aMepuKaHcKaTa, We ce oTrnedaTta Ha aHrnmMinckm, Hanpumep "August".

Mpn CcTapTUpaHETO Ha KOH30/IHOTO MNPWUIOXEHME TO aBTOMATUUYHO M3BMYA
CMCTeMHaTa Nlokanusaumsa Ha onepauMoHHaTa cMcTeMa M Mnos3Ba Hes 3a YeTeHe
W nncaHe Ha popMaTMpaHn AaHHu (YMcna, aaTm u apyrm).

JNlokanunzaumata B .NET ce Hapuua owe "kyntypa" 1 Moxe Aa ce NpOMeHs pbYHO
ype3 knaca System.Globalization.CultureInfo. ETO eauH npumep, B KOWTO
oTneyaTBaMe efHO 4YMCNO M efHa AaTa Mo aMepuKaHckaTa u no 6bnarapckaTta
noKanusauymsa:

CultureInfoExample.cs
using System;
using System.Threading;
using System.Globalization;
class CultureInfoExample
{
static void Main()
{
DateTime d = new DateTime(2009, 10, 23, 15, 30, 22);
Thread.CurrentThread.CurrentCulture =
CultureInfo.GetCultureInfo("en-US");
Console.WriteLine("{@:N}", 1234.56);
Console.WriteLine("{@:D}", d);
Thread.CurrentThread.CurrentCulture =
CultureInfo.GetCultureInfo("bg-BG");
Console.WriteLine("{@:N}", 1234.56);
Console.WriteLine("{0:D}", d);
}
}

Mpw cTapTupaHe Ha NpuMepa ce rnosyyaBa CleaHUsT pe3ynTaT:
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1,234.56
Friday, October 23, 2009
1 234,56

23 OKTOMBpM 2009 T.

Bxoa oT kOH301aTa

KakTo B HauyanoTo Ha TeMaTa 065CHMXME, Hal-noAXoAsilWa 3a Masikn nNpuioxe-
HUS e KOH30/IHaTa KOMYHMKauus, MOHexXe e HaW-flecHa 3a UMMJeMeHTUpaHe.
CTaHAApTHOTO BXOAHO YCTPOMCTBO € Ta3u 4acT OT onepaumoHHaTa cuctema,
KOSITO KOHTpPO/IMpa OT KbAe nporpamaTa e noayyn CBOUTE BXOAHW AaHHU. [o
noagpa3sbupaHe "cTaHAAapPTHOTO BXOAHO YCTPOMCTBO" YETe CBOS BXOA OT ApanBep
"3akaueH" 3a knaBmnaTypaTa. ToBa Moxe Aa 6bAe NMPOMEHEHO U CTaHAAPTHUAT
BX04 MOxe aa 6bAe npeHacoyeH KbM ApPYro MSACTO, HanpuMmep KbM Gann, Ho
TOBa ce npasu psako.

Bceku e31k 3a nporpammpaHe nMa MexaHn3bM 3a YUETEHE U NUCAHe B KOH301aTa.
O6eKTbT, KOHTPO/MpALY, CTaHAAPTHUSA BXOAEH NOTOK B C#, e Console.In.

OT KOH30M1aTa MOXEM [a YeTeM pa3/InYyHU AaHHWU:
- TEeKCT;
- Apyru TunoBse, cneg "napcBaHe" Ha TekcTa.

PeasniHO 3a yeTeHe psAKO Ce M3Mon3Ba CTaHOAPTHUAT BXOAEH NMOTOK Console.In
AnpekTHO. KnacbT Console npenocrtaBd ABa MeToga Console. Read() u
Console.ReadLine(), KOUTO paboTAT BbPXY TO3M NOTOK M OBMKHOBEHO YETEHETO
OT KOH30/1aTa ce OCbLecTBsBa Ypes TaX.

YeteHe upe3 Console.ReadLine()

Han-ronsamo ypobcTtBO NpuM 4eTeHe OT KOH3o0saTa npefocTtaBs MeToabT
Console.ReadLine(). Kak pabotm Toin? lpm wun3BMKBAHETO My nporpamaTta
npeycraHoBsBa paboTtaTa CM M 4aka 3a BXo4 OT KoH3onarta; [MoTpebutenar
BbBeXJa HSAKaKbB CTPUHI B KOH30J1laTa M HaTucKa knasuwa [Enter]; B T03M
MOMEHT KOH3o0s1aTa pasbupa, ye noTpebuTenssT € CBbLPLWWNI C BbBEXAAHETO U
npounTa CTpuHra; MeToabT Console.ReadLine() Bpblwa KaTto pesyntaT
BbBefeHuns oT notpebutensa ctpuHr. Cera Mmoxe 61 e ICHO 3aL,0 TO3K MeTO4 MMa
TakoBa UMe.

CnepBawmaT NnpMMep AeMOHCTpMpa paboTaTa Ha Console.ReadLine():

UsingReadLine.cs

class UsingReadLine

{

static void Main()

{
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Console.Write("Please, enter your first name: ");
string firstName = Console.ReadlLine();

Console.Write("Please, enter your last name: ");
string lastName = Console.ReadlLine();

Console.WriteLine("Hello, {@} {1}!", firstName, lastName);

¥
}
// Output: Please, enter your first name: Iliyan
// Please, enter your last name: Murdanliev
// Hello, Iliyan Murdanliev!

BuxgamMe KONKO NleCHO CTaBa YETEHETO Ha TEeKCT OT KOoH3ofnata C MeToAa
Console.ReadLine():

- OTnevyaTBame TEKCT B KOH301aTa, KOMTO NUTa 3a MMETO Ha I'IOTpe6VITeJ'IF|.

- WM3BbpwBaMe yeTeHe Ha USN pea OT KOoH3onaTa 4ype3 MeToda ReadLine().
ToBa Boaun Ao 6/10KMpaHe Ha nporpamaTa AoKaTo NoTpebuTensaTt He BbBeae
HSIKaKbB TEKCT U He HaTucHe [Enter].

- TloBTapsaMe ropHuTe ABe CTbMKKU U 3a hamMunuara.

- Cnepn kato cMe cbvbpanun HeobxoauMMaTa uHdOpMauua A oTnedyaTBame B
KOH30naTa.

YeteHe upe3 Console.Read()

MeToabT Read() paboTn No Manko No-passindyeH HauuH oT ReadlLine(). KaTo 3a
Hayano TOW npoyuTa CaMO eaMH CUMMBOJ, a He usn ped. [dpyrata oCHoBHa
pasnnka e, 4ye MeToabT He Bpbla AMPEKTHO MNPOYETEHMS CUMBOJ, @ CaMo
Herosms KoA. AKO XefaeMm Aa n3nosseame pesyntata KaTto cuMBos, Tpsibea aAa
ro npeobpasysamMe KbM CUMBON MM Aa M3non3Bame Mmetoga Convert. ToChar()
BbpXy Hero. IMa n egHa BaXkHa 0COH6EHOCT: CMMBONBT Ce NMpoYnTa, Yak KoraTo
ce HaTucHe knasuwbT [Enter]. ToraBa uenuaT CTPMHI, HAaNUCaH Ha KOH30NaTa,
ce npexebpna B 6ydepa Ha CTaHAAPTHMSA BXOAEH MOTOK WM MeToabT Read()
npoymnTa NbPBUS CUMBOJ OT Hero. MNMpu nocneaBalm U3BMKBaHUA Ha MeTo4a, ako
6ydepbT He e npa3eH (T.e. UMa BeYye BbBEAEHM, HO BCE OLLe HEeNpoOYeTeHu
CUMBO/MIN), TO M3NbJHEHMETO Ha nporpamata HaAMa fda crnpe M ga 4aka, a
OVPEKTHO Le npoyeTe cneasaluns cumon ot bydepa mn Taka gokaTto 6ydepsbT
He ce u3npasHu. EaBa Toraesa nporpamaTta e Yyaka HaHOBO 3a noTpebutencku
BX0J, aKo OTHOBO ce n3BMKa Read(). ETo eanH npumep:

UsingRead.cs

class UsingRead

{

static void Main()
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{
int codeRead = 0;
do
{
codeRead = Console.Read();
if (codeRead != @)
{
Console.Write((char)codeRead);
}
}
while (codeRead != 10);
}
}

Tasu nporpama yete eaAMH pepn oOT notpebutens M ro ornedarsa CMMBOJ MO
cCMMBOJl. ToBa CTaBa Bb3MOXHO 6naro,qapeHV|e Ha MaJlka XWUTPpWUHKa -
npeaBapuTesIHO 3HaeM, 4e knaBuwbT Enter BCcbwHOCT Bnucea B 6ydepa ABa
cumBonia. ToBa ca "carriage return” koa (ASCII 13) cnepBaH oT "linefeed" koa
(ASCII 10). 3a na pa3bepem, 4Ye eauH pej e CBbpLIWA, HNE TbPCUM 3@ CUMBOA C
kog 10. Mo To3M HaumH nNporpaMaTta npoymTa CaMo eauH pea U usnusa oT
umMKbNa.

TpsibBa ga criomMeHeM, 4ye MeToabT Console.Read() MOYTUM HE Ce U3MON3Ba B
rnpakTMkata, nNpu HaJMUYMEeTO Ha anTepHatmBaTa C Console.ReadLine().
MpuvunHaTa 3a ToBa €, Ye BepOSATHOCTTA Aa crpewnM ¢ Console.Read() e AocTa
no-rofisiMa OTKOJIKOTO ako usbepem antepHaTUBEH MOoAXO0A4, a@ KOABLT Haun-
BEPOSATHO e € HEHYXXHO CITOXEH.

YeTeHe Ha uucna

YeTeHeTo Ha uucna oT KoH3osaTa B C# He cTaBa AMPEeKTHO. 3a Aa npo4yeTem
€4HO 4ucno, npegn ToBa TpsibBa Oa npo4yeTeM BXoAa KaTo CTPUHr (4pes
ReadLine()) wn cneg ToBa Aa npeo6bpasyBaMe TO3M CTPUHI B 4uMCO.
Onepaumata no npeobpasyBaHe OT CTPUHI B HSAKAKbB ApPYyr TMMN Ce Hapuua
napcBaHe. BCMYkn NpUMUTUBHM TUNOBE MMaT MeToAM 3a napceaHe. Llle nagem
€4AWH NPOCT NpuMep 3a YeTeHe N napcBaHe Ha yucna:

ReadingNumbers.cs

class ReadingNumbers

{

static void Main()

{

Console.Write("a = ");
int a = int.Parse(Console.ReadLine());

Console.Write("b = ");
int b = int.Parse(Console.ReadLine());
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Console.WriteLine("{0} + {1}
Console.WriteLine("{0} * {1}

{2}", a, b, a + b);
{2}", a, b, a * b);

Console.Write("f = ");

double f = double.Parse(Console.ReadlLine());

Console.WriteLine("{0} * {1} / {2} = {3}",
a, b, f, a *b/ f);

Pe3ynTatbT OT M3Nb/HEHMETO Ha nporpamMata 6uM Morbn Aa e crneaHusT (npwu
yCcroBue 4e BbBeaem 5, 6 n 7.5 kato BXOAHM AaHHW):

a=>5

b =6

5+6 =11
5*6 = 30
f=7,5

5*6 /7,5 =4

B To31 npuMep 0cobeHOTO €, Ye n3non3samMe METOAUTE 3a NapCBaHE Ha YNCEHU
TUNOBE WM NpW rpewHo nogaaeH pesyntat (HanpuMmep TEKCT) We Bb3HWKHE
rpewka (nsknoyeHme) System.FormatException. ToBa Baxu c ocobeHa cmna npu
YeTeHeTO Ha peasiHO YUCS0, 3aLW0TO pPa3AeNnUTeNsaT, KOUTO Ce U3MNos3Ba Mexay
usnaTta M gpobHaTta 4acT, € pasfiMyeH Nnpu pasnyHUTe KyaTypu U 3aBUCK OT
pernoHasHUTE HAaCTPOMKM Ha onepaunoHHaTa cucTtema.

PasgenuTtensaT 3a yucnata € fnJiasawa 3anertas 3aBUCM OT
TeKylnTe e3MKOBM HACTPOMKM Ha onepaluoHHaTa cucrtema
& (Regional and Language Options B Windows). Mpu epHmn

cMCTEeMM 3a pasfenvuteNl MOXe fAa Ceé CYMTa CUMBONBT
3aneTasi, NpM Apyru Touka. BbBe>kgaHeTo Ha TOukKka BMeCTO
3aneTas wWe npeamsBuKa System.FormatException.

N3KknoveHmsATa KaTo MeXaHU3bM 3a cbobllaBaHe Ha rpewku we pasrnegamMe B
rnaBata "O6paboTka Ha u3kA4YeHUs". 3a MOMEHTa MOXeTe Aa cuuTaTe, ye
KoraTo nporpaMata paje rpewka, ToBa € CBbp3aHO C Bb3HUKBAHETO Ha
M3KJIIOYEeHMEe, KOeTO oTrnevyaTBa AeTalsHa MHGOpMaumsa 3a rpewkarta Ha
KOH30/1aTa. 3a npuMMep Heka MpeanosioXuM, Ye pernoHanHMTe HACTPOMKM Ha
KOMMIOTbPa ca 6Hbarapckute U Ye UsanbaHABaMe CriegHUs Koa:

Console.Write("Enter a floating-point number: ");
string line = Console.ReadLine();

double number = double.Parse(line);
Console.WriteLine("You entered: {0}", number);
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Ako BbBegeM yncnoto "3.14" (c rpelwweH 3a 6barapckmuTe HaCTPOMKK pasgenuTten
"."), WwWe nonyymm cnegHoTo U3kUeHme (CcboblieHne 3a rpewka):

Unhandled Exception: System.FormatException: Input string was not in
a correct format.

at System.Number.StringToNumber(String str, NumberStyles options,
NumberBuffer& number, NumberFormatInfo info, Boolean parseDecimal)

at System.Number.ParseDouble(String value, NumberStyles options,
NumberFormatInfo numfmt)

at System.Double.Parse(String s, NumberStyles style,
NumberFormatInfo info)

at System.Double.Parse(String s)

at ConsoleApplication.Program.Main() in
C:\Projects\IntroCSharpBook\ConsoleExample\Program.cs:1line 14

YCcnoBHO nNapcBaHe Ha yucna

MNpu napcsBaHe Ha CUMBOJIEH HU3 KbM 4YUMC/IO0 4Ype3 MeToda Int32.Parse( string)
nnu 4pes Convert.ToInt32(string), ako nogafeHUSAT CUMBOIEH HU3 HE € YNCNO,
ce nony4yasa usknoyeHue. lNMoHAKora ce Hanara Aa ce npuxsaHe HeycnewHoTo
napceaHe 1 ja ce oTneyaTta cbobuleHMe 3a rpewka uanm ga ce MnoMonu
notpebutensa ga sbBeAe HOBA CTOMHOCT.

npl/IXBaLLl,aHETO Ha rpewHo BbBEAEHO 4YMCNO NMpUM NapcBaHE Ha CMMBOJZIEH HU3
MOXe Aa CTaHe No ABa Ha4uHa:

- ype3 npuxBallaHe Ha u3KAw4YeHus (BX. rnasata "O6paboTka Ha
nsknveHma");

- 4ype3 yCNoBHO NapcBaHe (nocpeactsoM metoga TryParse(..)).

Heka pa3rnegame ycnoBHOTO napcBaHe Ha umcna B .NET Framework. MeToabT
Int32.TryParse(..) NpMeMa ABa NapaMeTbpa — CTPUHI 3a MapcBaHe U NMpPOMEH-
JlIMBa 3a 3anucBaHe Ha pe3yaTaTa OT mapcBaHeTo. AKO NapCBaHETO € YCNeLHO,
MEeTOAbT Bpblla CTOMHOCT true. 3a noBeye SICHOTA, HeKa pa3rnegamMe eauvH
npumep:

string str = Console.ReadlLine();
int intValue;
bool parseSuccess = Int32.TryParse(str, out intValue);
Console.WritelLine(parseSuccess ?
"The square of the number is
"Invalid number!");

+ intValue * intValue +

B npuMepa ce n3BbpLIBa YCI0BHO NapCBaHe Ha CTPUHI, BbBeAeH OT KOH30/1aTa
KbM UenouucneHns Tun Int32. AKO BbBeaeM KaTto Bxog "2", Tbi KaTo
napceaHeTo we 6bae ycnewHo, pe3ynTaTtbT OT TryParse() we 6bae true, B
npoMeHnueaTta intValue we 6bae 3anncaHo NapcHaTOTO YMUC/IO M Ha KOH30/aTa
e ce oTneyaTta BbBEAEHOTO YNC/0 Ha KBagparT:



188 BbBeneHune B nporpamMmpaHeTo cbC C#

Result: The square of the number is 4.

AKO onuTaMe Aa napcHeM HeBanmMagHo 4nucno, Hanpumep "abc", TryParse() Lwe
BbpHe pe3yntat false M Ha notpebutena we 6bae 06siCHeHO, 4Ye e BbBen
HEeBaNMAHO YMCIIO:

Invalid number!

O6bpHeTe BHMMaHME, ye MeToAbT TryParse() B pe3ynTaT Ha cBosita paboTa
Bpblla eAHOBPEMEHHO [Be CTOMHOCTM: MapCHATOTO 4MUCcNo (KaTto M3XoAdeH
napamMeTbp) U 6yneBa CTOMHOCT KaTO pe3ysTaT OT M3BMKBAHETO Ha MeToAa.
BpblaHeTo Ha HAKONKO CTOMHOCTM e4HOBPEMEHHO € Bb3MOXHO, Tbi KaTo
efHaTa CTOMHOCT Ce Bpblla KaTo u3xoAeH napamerbp (out nNapameTbp).
N3xoaHWTe napaMeTpu BpbLAT CTOMHOCT B NpeaBapuUTeNHO 3a4a4eHa 3a uenTa
NpoMeHNMBa CbBMajawa C TexHus Tvn. [pu U3BMKBaHE Ha METOA MU3XOAHUTE
napameTpu ce npejlecTBaT 3aAb/IXXKUTENHO OT K/o4oBaTa AyMa out.

YeTteHe upe3 Console.ReadKey()

MeToabT Console.ReadKey() M34akBa HaTMCKaHe Ha KjaBWLW Ha KOH3o0MaTa M
npoyunTa HEroBMs CMMBOJIEH eKBMBaneHT, 6e3 fa e Heob6xoaMMo fa ce HaTucka
[Enter]. Pe3yntaTtbT OT wu3BMKBaHeTO Ha ReadKey() e WuWHPopMauus 3a
HaTUcHaTMA Knasuw (MK NO-TOYHO KNaBuWHa KOMBbMHaumMs), BbB BMA Ha 06eKT
OoT Tun ConsoleKeyInfo. lMonyuyeHnaT o6eKT cCbAbpXa CUMBOJSA, KOWUTO ce
BbBeXJa 4pe3 HaTucHatata KoMbuHaumsa oT knasuwm (CBONCTBO KeyChar),
3ae4HO C WHdopMmauumsa 3a knasuwwute [Shift], [Ctrl] wn [Alt] (cBoncTBO
Modifiers). Hanpumep, ako HatucHem [Shift+A], we npoyetem rnasHa 6ykea
'A', a B cBoMcTBOTO Modifiers we npucbcra ¢nara Shift. Cnegsa npumep:

ConsoleKeyInfo key = Console.ReadKey();
Console.WriteLine();
Console.WriteLine("Character entered: + key.KeyChar);

Console.WriteLine("Special keys: + key.Modifiers);

AKO M3Mb/HMM nporpamata M HaTucHeMm [Shift+A], we nony4yum cnegHus
pe3ynTaT:

A
Character entered: A
Special keys: Shift

Bxoa n n3xoa Ha KOH3o0J1aTta — NpuMepm

LLle pasrnename oLle HAKONKO NpMMepa 3a BXOA4 U U3X04 OT KOH30s1aTa, C KOUTO
e BN NMOKaXeM ole HAKOJTKO MHTEPECHU TEXHUKWN.
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NMeyaTaHe Ha NUCMO

CneagBa eouH NpakTUMYeH MpuMep, MoKasBall KOH30J1eH BXo4 WM ¢ opMaTupaH
TEKCT noA ¢opMaTa Ha NMcMo.

PrintinglLetter.cs

class Printingletter

{

static void Main()

{
Console.Write("Enter person’s name: ");
string person = Console.ReadLine();

Console.Write("Enter book’s name: ");
string book = Console.ReadlLine();

string from = "Authors Team";

Console.WriteLine(" Dear {0},", person);
Console.Write("We are pleased to inform " +
"you that \"{1}\" is the best Bulgarian book. {2}" +
"The authors of the book wish you good luck, {@}!{2}",

person, book, Environment.NewlLine);

Console.WriteLine(" Yours,");
Console.WriteLine(" {@}", from);

}
}

Pe3ynTtaTtbT OT M3Nb/IHEHMETO HA ropHaTa nporpaMa 6un Morbn ga e cnegHusT:

Enter person’s name: Readers
Enter book’s name: Introduction to programming with C#
Dear Readers,
We are pleased to inform you that "Introduction to programming with
C#" is the best Bulgarian book.
The authors of the book wish you good luck, Readers!
Yours,
Authors Team

B T03M npumMmep nmame npeasapuTesnieH wWabnoH Ha nucMo. MNporpamaTa "3agasa’
HAKOMKO BbMpoca Ha noTpebuTens M NpoymMTa OT KOH30/aTa HYXXHaTa
nHdopMaumsl, 3a ga oTneyaTa MNMCMOTO, KaTo 3aMecTBa dopMaTupalmnTe
cneumduKaTopu C NOMbAHEHUTE OT NOTPEbUTENS AaHHW.
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Jinue Ha NPaBOBIBJ/IHUK UJIN TPUDBIBJIHUK

LLle pasrnename oue eavH npmMmep: M3UUCAsBaAHE Ha NMLUE Ha NMPaBObIbJHUK
UIN TPUBIbJTHUK.

CalculatingArea.cs

class CalculatingArea
{

static void Main()

{

Console.WriteLine("This program calculates +
"the area of a rectangle or a triangle");

Console.WriteLine("Enter a and b (for rectangle) " +
"or a and h (for triangle): ");

int a
int b

int.Parse(Console.ReadLine());
int.Parse(Console.ReadLine());

Console.WriteLine("Enter 1 for a rectangle or " +
"2 for a triangle: ");

int choice = int.Parse(Console.ReadLine());
double area = (double) (a * b) / choice;
Console.WriteLine("The area of your figure is

+ area);
}
}

Pe3ynTatbT OT M3NBbJIHEHWMETO HA FOPHUA NMPpUMep e CNeagHUNAT:

This program calculates the area of a rectangle or a triangle
Enter a and b (for rectangle) or a and h (for triangle):

5

4

Enter 1 for a rectangle or 2 for a triangle:

2

The area of your figure is 10

Ynpa>xHeHusA

1. HanuweTte nporpaMa, KOATO yeTe OT KOH30/aTa TpWU 4mcna OT Tun int u
oTne4yaTBa TdXHaTa CyMma.

2. HanuweTte nporpama, KOATO 4yeTe OT KOH30MaTa paauyca "r" Ha Kpbr u
oTne4yaTBa HeroBoTo sinue u obukonka.

3. [dageHa dupma nma nMme, agpec, tenedoHeH HoMep, dakc Homep, yeb cant
M MeHUAXbp. MeHMaXbpbT MMa uMe, damMuaus m TenedoHeH HoMep.
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10.

11.

12.

13.

Hanuwete nporpamMa, KosiTo yeTte mHpopMaumsaTa 3a dupmata U HerHus
MEHMIXbLP U A 0TneYaTBa c/el TOBa Ha KOH3o0s1aTa.

HanuweTe nporpama, KosITo oTneyaTsa TPy YMCAa B TPU BUPTYaNHU KOMOHMU
Ha KoH3onaTa. Bcska konoHa TpsibBa ga e ¢ wupoumHa 10 cumBona, a
yucnaTa TpsabBa Aa ca NS8O noapaBHeHU. MbpBOTO UMCIO TpsibBa Aa e usaio
YnCcno B LUECTHAAECETUYHA BpoliHa cMcTeMa, BTOPOTO Ala € APO6HO NONOXMU-
TesfIHO, a TPeToTo Aa e ApobHO oTpuuaTenHo. NocneaHnTe ABe Yncna aa ce
3aKpbrasaT A0 BTOPUS 3HaK cfen AeceTuyHaTta 3aneTtas.

HanuweTe nporpama, KOSITO YeTe OT KOH3osaTta ABe uenn ymcna (int) um
oTneyaTBa KOJIKO 4YucCnla UMa Mexay T4X, TaKumBa, 4€ OCTaTbKbT MM OT
aeneHeto Ha 5 aa e 0. MNMpumep: B nHtepBana (17, 25) nma 2 takmea 4ucna.

HanuweTte nporpaMa, KOATO YeTe ABE YMc/ia OT KoH30/1aTa U oTrnevaTsa no-
ronsMoTo OT TAX. Pelwlete 3agayata 6e3 aa M3MN0/3BaTe  YC/IOBHMU
KOHCTPYKLUM.

HanuweTte nporpamMa, KOSiTO 4YeTe MeT yYucia U oTrnevyaTBa TsAXHaTa cyMma.
MNpu HeBanWAHO BbBEAEHO YUCNO [a Ce MOoJKaHW NnoTpebuTensa na BbBeae
ApYro yucno.

HanuweTe nporpaMa, KosiTO 4yeTe MneT 4ucia OT KOH3o/saTta M oTrnedaTsa
HaW-ronsgaMoToO OT TAX.

HanuweTte nporpama, KosTo YyeTe koedULUNEHTUTE a, b U ¢ OT KOH30/M1aTa U
pewaBa ypaBHEHWETO: ax2+bx+c=0. [porpamata Tpsb6Ba [Aa NpUHTUPA
peasHUTe pelleHns Ha YpaBHEHMETO Ha KOH3oMaTa.

HanunweTe nporpama, KOATO NpoymTa €4HO US/I0 YMCNO n OT KOH3o/saTa.
Cnepn TtoBa npounTa owe n Ha 6p017| YMCNla OT KOH30J1aTa U oTnedyaTtBa
TAXHaTa CyMa.

HanuweTte nporpama, KOSITO MnpouuTa USJI0 YMCO h OT KOH3o0/MaTa W
oTneyaTBa Ha KOH30/s1@aTa BCUYKWM 4ucia B MHTepBana [1..n], BCSKO Ha
oTAeneH pea.

HanuweTe nporpama, KosaTo oTnedaTBa Ha KoH3onaTa nbpBute 100 uncna
OoT peguuata Ha ®muboHaumn: 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144,
233, 377, ...

HanuweTte nporpamMa, KoATo npecMsaTa cyMmata (c TouyHocT go 0.001): 1+
1/2+1/3+1/4 +1/5+ ...

PeweHusa n ynbTBaHUA

1.
2.

N3non3ealiTe metoamTe Console.ReadLine() 1 Int32.Parse().

M3non3eaiiTe KOHCTaHTaTta Math.PI un pAobpe usBecTHUTE GOpPMYyIn OT
niaHuMeTpuaTa.

dopmaTupanTe TekcTa C Write(..) nnm WriteLine(..) nogobHO Ha TO3M OT
npuMmepa C NMCMOTO, KOMTO pa3rienaxme.
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4. WsnonseaiTte dopMaTMpawmTe HACTPOMKK, NpenocTaBeHU OT CbCTaBHOTO
dopmaTmpaHe n Metoaa Console.WriteLine().

5. WmMa gBa noaxoja 3a pellaBaHe Ha 3ajavaTta:

MepBn noaxon: M3snonseaTt ce MateMaTUUYECKU XUTPUHU 3@ ONTUMU3UPAHO
n3vyncngaBeaHe, 663MpaHM Ha CbaKTa, ye BCAKO NeTo YnCo ce aenn Ha 5.

BTopnsaT noaxoa e no-neceH, Ho pabotn no-6asHo. Ypes for LUMKBLA MOXE
Aa Cce NpoBepu BCSKO 4YUCIO B AaAeHUs WHTepBasa. 3a uenta Tpsbsa aa
npoyertete ot WHTepHeT wnmn oT rnaeaTta "Uuknn" kak ce wmanonssa for
LMKB.

6. Tbil KaTo B 3ajayaTa Ce WCKa pelleHne, KOETO He W3MOoS3Ba YC/IOBHM
onepaTtopu, Tpsb6Ba JAa MOAXOAMTE MO MO-pas3/iMiyeH HauduH. [Be oOT
Bb3MOXHUTE peLleHMsa Ha 3adadaTta BK/UBAT M3MN0oN3BaHe Ha GyHKUUKU OT
Knaca Math:

- lMo-ronaMoTO OT ABETE 4ucna MOXeTe Jda HaMmepuTe € QyHKUMATA
Math.Max(a, b), a no-mankoTo c Math.Min(a, b).

- [pyro peweHne Ha 3ajadvaTta BKA4YBa U3Mon3BaHeTo Ha dyHKUMATaA 3a
B3MMaHe Ha abCcontoTHa CTOMHOCT Ha 4YMCcno Math.Abs(a):

int a 2011;
int b = 1990;
Console.WriteLine("Greater: {0}", (a + b + Math.Abs(a - b)) / 2);
Console.WriteLine("Smaller: {0}", (a + b - Math.Abs(a - b)) / 2);

TpeToTO peweHue nsnonssa NobuUTosm onepaumn:

int a = 1990;

int b = 2011;

int max = a - ((a - b) & ((a - b) > 31));
Console.WritelLine(max);

7. MoxeTe pa npoyeTeTe yMcnaTta B NeT pas/IMyHM NPOMEHSIMBM U Hakpas Aa
rm cymumpaTte. lNpu napceBaHe Ha NMOPEAHOTO YMCNO M3MONA3BaWTE YC/I0BHO
rnapcesaHe c TryParse(..). [lpyn BbBegeHO HeBa/MAHO 4YUCNO MOBTOpeTe
yeTeHeTo Ha u4ucno. MoxeTe ga cTtopuTe TOoBa 4pe3 while uMkba C
NOAXOASILLO YCMIOBME 3@ U3XO0A. 3a Aa HAMA NOBTOPEHME Ha KoA, MOXeTe Aa
pasrfieparte KOHCTpyKumaTa 3a umkbn "for" oT rnaesarta "Lukan".

8. Tpsbsa aa uanonseaTe KOHCTPYKUMSATA 3a CpaBHeHue "if", 3a KOATO MoXxeTe
Aa npoyeTteTe B VIHTEpHET wan OT rnasaTa "YCNOBHM KOHCTPyKumn". 3a aga
n3berHete NOBTOPEHMETO Ha KOA, MOXETE Aa M3MON3BaTE KOHCTPyKUMATa
3a unkbn "for", 3a KOATO CbWO TpsbBa aa npoyertete B NIHTepHeT mnm oT
rnaeata "Unknn".

9. WM3nonseante p[obpe no3HaTMa MeTOA 3a pewaBaHe Ha KBagpaTHM
ypaBHeHus. Pa3rnenarite BHUMATENHO BCUMYKN Bb3MOXHU Crly4dau.
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10.

11.

12.

13.

YeTeTe umcnata eaHo cnen ApPYyro M HaTpynBaiTe TsAxHaTa CcyMa B
NpPOMEH/IMBA, KOATO HaKpasi U3BeAeTe Ha KoH3o/1aTa.

N3non3ealTe KOMGMHaAUMS OT UMKAM M MeToauTe Console.ReadlLine(),
Console.WriteLine() 1 Int32.Parse().

MoBeue 3a peamuata Ha ®uboHaum moxeTe aa Hamepute B Wikipedia Ha
agpec: http://en.wikipedia.org/wiki/Fibonacci sequence. 3a peweHue Ha
3apjavarta uM3nonsBamte 2 BPEMEHHW MNPOMEHSIMBU, B KOWUTO Aa nasute
nocneaHnTe 2 NPecMeTHaTh CTOMHOCTU U C UMKB NpecMsaTanTe ocTaHanuTe
(BCSIKO criegBallo YMCIO B peanuaTa e cyma oT nocsieagHuTe ase).

HaTtpynBanTe cymMaTa B MNpOMeEHAMBa C UMKBA W MaseTe crapaTa CyMma,
AOKaTO pasfnukata Mexay ABeTe CyMU CTaHe Mo-Majnka OT TO4YHOCTTa
(0.001).


http://en.wikipedia.org/wiki/Fibonacci_sequence
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naBsa 5. YCNOBHM
KOHCTPYKLMM

B Tazu TteMma...

B HacTosAwaTa TeMa wWe pasrnegame yCnoBHUTE KOHCTPYKUMN B e3nka C#, upes
KOMTO MOXeM Aa M3MbJIHABaMe pasfiMyHM AeNCTBUS B 3aBMCUMMOCT OT HAKAKBO
ycnosue. Lle 069CHMM CMHTaAKCMCa Ha yc/noBHUTE onepaTtopu: if mn if-else C
noaxoasawm rnpuMepu m We passaCHUM NpakTUYEeCKOTO MPUIoXKEHME Ha onepa-
Topa 3a u3bop switch.

lle o6bpHEM BHWUMaHWe Ha A06puTe MNPaKTUKU, KOUTO € HyXHO Aa 6baaT
cneABaHu, C Uen nocturaHe Ha no-Zo6bp CTUA Ha MporpaMupaHe npu M3nosn-
3BaHETO Ha BJIOXEHWN WKW APYTU BUAOBE YCNOBHU KOHCTPYKLUMU,
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OnepaTopu 3a cpaBHeHue u 6ynesu nspasm

B cnegBawaTta cekuus we NMpMNoOMHMM OCHOBHMWTE OMepaTopu 3a CpaBHEHME B
e3nka C#. Te ca BaXHW, Tbil KaTo 4pe3 TAX OMNUCBaAMe YCNOBUSA MpWU U3MOJ-
3BAHETO Ha YCMOBHM KOHCTPYKLMU.

OnepaTtopu 3a cpaBHeHue

B C# wnMa HAKONKO onepaTtopa 3a CpaBHEHWE, KOWUTO Cce u3nonssaTtT 3a
CpaBHsIBaHe Ha ABOWKM LeNuM 4ucia, yucia C nnasawa 3anetasi, CMMBOJM,
HW30BE U APYrv TUNOBE AaHHU:

Onepartop OeicTBUue
== paBHO
= pa3sinyHo
> no-ronsiMo
>= No-rosisiMo UIN paBHO
< no-Ma’snko
<= No-Masiko Uan paBHO

OnepatopuTe 3a CpaBHeHMe MoraT fAa CpaBHsIBAaT MPOM3BOJIHM UM3pasy,
HanpuMep ABe 4ucna, ABa 4YUCIOBM M3pasa WM 4YUCNO WU MPOMeHMBa.
Pe3ynTtaTbT OT CpaBHeHMETO e byneBa CTOMHOCT (true nnu false).

Heka nornegHeM eauH npuMmep, B KOMTO M3nosi3Bame CpaBHEHUA!

int weight = 700;
Console.WriteLine(weight >= 500); // True

char gender = "'m';
Console.WritelLine(gender <= 'f'); // False

double colorWavelLength = 1.630;
Console.WriteLine(colorWaveLength > 1.621); // True

int a = 5;

int b 7;

bool condition = (b > a) & (a + b < a * b);
Console.WritelLine(condition); // True

Console.WriteLine('B' == 'A' + 1); // True

B npuMepHMsa nporpamMeH Koj M3BbplUBaMe CpaBHEHWE MeXAy uucna U mexay
cumBonn. Mpu cpaBHEHMETO Ha 4YuCNa TE€ Ce CpaBHSABAT MO FoNeMuHa, a npu
CpaBHEHMETO Ha CUMBO/IM Ce CpaBHABA TAXHaTa Jiekcukorpadcka
nopgpen6ba (cpaBHsABaT ce Unicode HoMepaTa Ha CbOTBETHUTE CUMBOJIN).
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KakTo ce Bmxaa oT npumepa, TMNbT char Ma noBeaeHMe Ha YNC/I0 M MOXe Aa
6bae cbbupaH, n3BaxaaH n cpaBHsBaH cBO60AHO C YMCNa, HO Ta3n Bb3MOXHOCT
TpsibBa Aa ce mnon3Ba BHMMATENIHO, 3alLlOTO MOXe Aa AoBeAe A0 TPyAeH 3a
yeTeHe n pasbupaHe Koa.

CTapTupaiku npumepa e nosly4ymM clneaHus pesynTar:

True
False
True
True
True

B C# nMa HSKOMIKO pasfiMyHK TUna AaHHW, KOUTO MoraTt Aa 6baaTt cpaBHSIBaHU:
- yucna (int, long, float, double, ushort, decimal, ...)
- cumBonu (char)
- 6ynesu ctonHoctu (bool)

- pedepeHunn KbM 06eKTH, NO3HATU OLLE KAaTO 06eKTHM ykasaTenu (string,
object, macmBu n gpyrm)

Bcako eaHO cpaBHEHME MOXe Aa 3acerHe ABe 4yucna, ABe bool CTOMHOCTU, UK
ABe pedepeHuMn KbM 06ekTu. [03BONEHO € Aa ce CpaBHABAT M3pa3u OT
pasfiMyHN TUMOBE, HaNpUMEpP LSS0 YNCNO C YACNO C NNaBalla 3anetas, HO He
BCAKa [ABOWKa TUNOBE [AaHHU MoraT AMPEKTHO Aa ce CpaBHABarT.
HanpuMep He MOXeM Aa cpaBHSIBAMe CTPUHI C YMCIIO.

CpaBHeHMe Ha uesnim uyucsia ¥ CUMBOJIMN

Korato ce CpaBHABAT 4ucia U CMMBOJIN, CE€ MU3BBPLUBaA CpaBHEHUNE AUNPEKTHO
MeXay TEXHUTE ABOUYHUN NpeacTtaBdHUA B NaMeTTa, T. €. CpaBHABAT Ce€ TEXHUTE
CTOMHOCTMW. Hanpumep, ako cpaBHABaMe ABe 4ucna OT Tun int, we 6baar
CpaBHEHU CTOMHOCTUTE Ha CbOTBETHUTE nopeavun ot 4 6a17|Ta, KOUTO TN
cbcTasaT. ETo egnH npnMep 3a cpaBHeHMe Ha CMMBOJIM N YKNCna:

Console.WriteLine("char 'a' == "a'? " + ('a' == 'a'")); // True
Console.WriteLine("char 'a' == 'b'? " + ('a' == 'b')); // False
Console.WriteLine("5 != 6?2 " + (5 !=6)); // True
Console.WriteLine("5.0 == 5L? " + (5.0 == 5L)); // True
Console.WritelLine("true == false? " + (true == false)); // False

Pe3ynTaTbT OT npuMepa usrnexaia no cnegHns HauuH:

char 'a' == 'a'? True
char 'a' == 'b'? False
5 1= 6? True

5.0 == 5L? True

true == false? False
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CpaBHeHue Ha pedepeHUnn KbM 06eKTH

B .NET Framework cbuwecTByBaT pedepeHTHN TUNoBe AaHHWN, KOUTO HE CbAbp-
KaT ANPEKTHO CTOMHOCTTa CcM (KAKTO YMC/IOBUTE TMMOBE), @ CbAbpXaT aapec oT
OVHaMM4YHaTa naMmeT, KbAETO € 3anncaHa CTOMHOCTTa MM. TakmBa TUMNoOBeE cCa
CTPUHroBeTE, MacMBUTE M KJacoBeTe. Te mmaT noeeaeHWe Ha ykKasaTesl KbM
HAKAKBU CTOMHOCTM M MOraT Aa MMaT CTOMHOCT null, T.€. IMNca Ha CTOMHOCT.
Mpw cpaBHsBaHETO Ha NMPOMEHSINBM OT pedepeHTeH TN Cce CpaBHABaT agpecuTe,
KOWTO Te na3«AT, T.e. NpoBepsBa ce AanuM co4yaT Ha e4HO M Cblo MACTO B
nameTTa, T.e. KbM eAuH U Cbly 0b6eKT.

[Ba ykasartensa kbM obekTtn (pedepeHumm) mMoraT ga coyaT KbM €4uH U CbLUK
06EKT 1IN KbM pasfinyHn 06EKTU, UM HAKOW OT TAX MOXE [ia He COYM HUKbAE
(Ba vMa cTomHoCT null). B cneasawmsa npuMep cb3gasaMe ABe NMPOMEHUBY,
KOMTO CoYaT KbM €[lHa U Cblla CTOMHOCT (06eKT) B AMHaMMYyHaTa nameT:

string str = "beer";
string anotherStr = str;

Cnep n3nb/IHEHWETO Ha TO3M KOA ABeTe NpoMeHNnBM str 1 anotherStr we covaTt
KbM €anH 1 cblwm 06eKkT (string cbC cToMHOCT "beer"), KONTO ce HaMupa Ha
HSKaKbB agpec B AMHaMuM4yHaTa namMeT (managed heap).

MpomeHnueuTe OT TMN pedepeHumsa KbM 06eKT morart Aa 6bpaaT npoBepeHn
Aanu co4vaTt KbM eauH U Cbly 06eKT NoCpeAcTBOM onepatopa 3a CpaBHeHue ==.
3a noBe4yeTo pedepeHTHM TMNOoBE TO3M OMnepaTop He CpaBHSBaA CbAbPXaHMETO
Ha obekTuTe, a caMO Aann ce HaMupaT Ha e4HO M CbLLOo MSCTO B NameTTa, T. e.
Aanu ca eauH un cbly, 06eKT. 3a MPOMEHNMBU OT TUM 06EKT, HE Ca MPUSTOXKUMMU
CpaBHeHUATa No ronemmHa (<, >, <= n >=).

CnepgalmsT NnpuMep UKCTpUpa CpaBHEHMETO Ha pedepeHLnn KbM 06eKTH:

string str = "beer";

string anotherStr = str;

string thirdStr = "bee"

thirdStr = thirdStr + 'r';

Console.WriteLine("str = {@}", str);
Console.WriteLine("anotherStr = {0}", anotherStr);
Console.WriteLine("thirdStr = {@}", thirdStr);
Console.WriteLine(str == anotherStr); // True - same object
Console.WriteLine(str == thirdStr); // True - equal objects
Console.WriteLine((object)str == (object)anotherStr); // True
Console.WritelLine((object)str == (object)thirdStr); // False

AKO M3MbJIHUM MpUMepa, We Noly4YnM CreaHns pesynTar:

str = beer
anotherStr = beer
thirdStr = beer
True
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True
True
False

MoHexe CTPUHroBeTe, W3MOA3BaHW B npuMepa (MHCTaHUMMTE Ha Kraca
System.String, geduvHMpaHuM 4pe3 kw4yoBaTa Ayma string B C#), ca ot
pedepeHTeH TUM, TEXHUTE CTOMHOCTM Ce 3a4eNsAT KaTo 06eKTn B AMHaMM4HaTa
namert. [lBaTta o6ekTa, KOUTO ce cb3gaBaT str u thirdStr nMaT paBHU CTOMHOCTH,
HO Ca pas/inyHKM O06eKTU, pPa3MosIOXKEHM Ha pasIM4YHM agpecu B nameTTa.
NMpomeHnueata anotherStr cbwo e OT pedepeHTeH TMN M MnMpueMa agpeca
(pedepeHumnTa) Ha str, T.e. COUYM KbM BeYe CbllecTByBawmsa obekT str. Taka
npu CpaBHEHWETO Ha NpoOMeHNnBUTE str U anotherStr ce oka3Ba, ye Te ca eauH
N cbl, 06eKT M CbOTBETHO Ca paBHU. [pwn cpaBHeHMeTOo Ha str C thirdStr
pe3ynTaTbT CbLO € PaBEeHCTBO, Tbl KaToO ONepaTopbT == CpaBHSABa CTPUHroBeTe
Mo CTOMHOCT, @ He no agpec (e4HO MHOro MOJSIE3HO U3K/IIYEHMe OT NPaBMIoTO
3a cpaBHeHuMe no aapec). Ako obayve npeobpasyBame TpUTE MPOMEHIMBU KbM
06eKTn M TOraBa rm CpaBHMM, LLEe MOJYYMM CpaBHEHME Ha agpecuTe, KbAETo
CTOSAT CTOMHOCTUTE UM B NaMeTTa M pe3ynTaTbT We e pas3sinyeH. ToBa nokasea,
Yye onepaTopbT == MMa CneunasHo NoBeAeHMe, KoraTo ce CpaBHsIBaT CTPUHIOBE,
HO 3a OoCTaHanuTte pedepeHTHM TunoBe (HanpuMep MacMBU WIN K1acoBE) TOM
paboTn KaTo rm cpaBHsABa No agpec.

MoBeue 3a knaca String 1 3a cpaBHSAABAHETO HA CMMBOJIHUTE HM3O0BE LWE Hay4uTe
B rnasaTta "CMMBOJIHM HU30BE".

Jlornyeckun onepartopm

[a cn NpunoMHMM normyeckute onepatopu B C#, Tbil KaTO Te YECTo Ce Non3eart
Nnpu CbCTaBAHETO Ha nornyeckun (bynesun) nspasun. Toea ca onepatopuTte: &&, ||,
I'nn,

Jlornueckm onepartopu && um | |

JlornyeckuTte onepatopwu && (normyvecko U) u || (nornuecko UN) ce nsanonseat
camo Bbpxy 6ynesu nspasun (CTOMHOCTM OT TunM bool). 3a aa 6bae pe3ynTaToT OT
CpaBHSIBAHETO Ha ABa u3pasa C onepaTop && true (MCTMHA), TO W ABaTa
onepaHaa TpsibBa Aa nMmaT CTOMHOCT true. Hanpumep:

bool result = (2 < 3) && (3 < 4);

To3n m3pas e "ucrtmHa", 3awoTo M ABaTta onepaHaa: (2 < 3) u (3 < 4) ca
"mcTuHa". JlornueckmaT onepaTtop && ce Hapuya OLlle N CbKpaTeH onepaTop, Tbi
KaTo TOl He rybu BpeMe 3a A0Mb/HUTENHN U3uuncnenmns. Tol nsumcnaea nsparta
YyacT Ha uspasa (MbpBM onepaHA) M ako pe3ynTaTsT e false, He rybu Bpeme 3a
M3YNCNSAIBAHETO Ha BTOPUS oOnepaHA, Tbi KaTo € HEBBb3MOXHO KpaWHUAT
pe3ynTaT ga e "McTnHa", ako NbpBUAT onepaHg He e "ncTuHa". Mo Tasm npuynHa
TOM Ce Hapuya oLle CbKpaTeH Iormyecku onepartop "un".
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AHanornyHo onepaTopbT || Bpbla Aanv NOHE eANHUAT onepaHa oT ABaTa uMa
CTOMHOCT "uctmHa". NMpumep:

bool result = (2 < 3) || (1 == 2);

To3n n3pas e "MCTMHA", 3aWo0To NbPBUAT My onepaHa e "nctmHa". Kakto v npu
&& onepaTtopa, U34YNCIEHNETO Ce M3BbPLUBA CbKPATEHO — aKo NbPBUAT OnepaHs
e true, BTOpUAT M306W0 He ce M3uynucnsaBa, TbM KaTo pe3ynTaTtbT € Beye
M3BECTEH. TO Ce Hapuya olle CbKpaTeH JiIormyecku onepartop "vwan".

Jlornuecku onepartopu & u |

OnepaTopuTe 3a cpaBHeHWe & U | ca Noao06HU, CbOTBETHO Ha && 1 | |. Pa3nukaTa
ce cbCToM BbB (hakTa, yYe ce M34YMCnaBaT U ABaTa onepaHaa eavH cnea apyr,
HEe3aBUCUMO OT TOBa, Y€ KpalHMA pe3ynTtaT e npeaBapuTenHo siceH. 3aTtoBa U
TEe3N onepaTopu 3a CPaBHEHME Ce HapuyaT Olle HeCbKpaTeHW JIOrMuYecKwu
ornepaTopu 1 ce Noi3BaT MHOIO PSAKO.

Hanpumep, KkoraTo ce cpaBHsiBaT ABa onepaHaa C & U MbpBUSAT onepaHa ce ceeae
00 "nbxa", BbrNpekn ToBa ce Npoab/iXkaBa C M34YUC/ISIBAHETO HA BTOPUS onepaHa.
Pe3ynTaTbT e ACHO, Ye we 6bae ceeaeH A0 "nbxa". N0 CblNa HAUMH, KoraTo ce
CpaBHABaT fABa onepaHia C | M NbpBuUsl onepaHa ce ceefe A0 "UCTUHA',
He3aBMCMMO OT TOBa Ce MpoAb/IXKaBa C U3UNCNSBAHETO Ha BTOpUS onepaHa u
pe3ynTaTbT BbMNpPEKM BCMUKO Ce CcBexAaa A0 "McTuHa".

He TpsibBa na 6bpkaTte 6ynesuTte onepatopu & U | ¢ nobutoBuTE onepaTtopu & u
| . Makap v fa ce usnmuceat No eAHaKbB HaUYUH, T€ NpMeMaT pPas/INyHM apryMeHTH
(cboTBEeTHO 6yneBn M3pasu WAWN LENOYUCTIEHU U3pas3n) U BpbLUaT pasuueH
pesynTtaT (bool MM LSRN0 YNCI0) U AENCTBUATA UM He Ca CbBCEM UAEHTUYHMU.

Jlornyecku onepatopu * n!

OnepaTopbT #, M3BECTeH ouwe kaTo usknuBawo WIN (XOR), ce npunara
caMo Bbpxy 6ynesu CTOMHOCTM M Npu NobuToBM onepauunmn. Tol ce npuymncnsea
KbM HeCbKpaTeHuTe onepatopu, nopaan daxkTta, 4e wusuucnsasa U AsaTa
onepaHga eawH cnen Apyr. Pe3yntatbT OT npunaraHeTo Ha ornepaTtopa e
"McTMHA", Korato caMo M TOYHO eAWH OT onepaHAuTe € UCTUHA, HO He U ABaTa
elHOBpeMeHHO. B npoTuMBeH criy4dan pe3yntatbT e "nbxa". ETo eavH npumep:

Console.WriteLine("WU3kntouBawo UIN: " + ((2 < 3) ~ (4 > 3)));

Pe3yntaTbT € cnegHusaT:

N3knwyBawo WIN: False

MpeoxooHMST n3pas e cBeaeH A0 SbXa, 3aloTo u gBaTta onepaHaa: (2 < 3) u
(4 > 3) ca nctuHa.

OnepaTopbT ! Bpblla KaTo pe3ynTaT NpoTUBOMOOXHATA CTOMHOCT Ha 6yneBus
n3pas, KbM KOWTO e npunoxeH. Mpumep:
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bool value = !(7 == 5); // True
Console.WritelLine(value);

FopHUAT n3pas Moxe aa 6bae npoyeTeH, KaTo "06paTHOTO HA UCTUHHOCTTA Ha
m3pasa "7 == 5". Pe3ynTaTbT OT npmmepa € True (06paTHOTO Ha False).

YcnoBHU KOHCTPYKUMMm if m if-else

Cnepn KaTo CU NPUMNOMHUXME KaK MOXEM [la CpaBHsiBaMe M3pasu, Heka NpeMUHEM
KbM YC/OBHUTE KOHCTPYKLUMU, KOWUTO HU MO3BOMABAT Aa WMMNIEMeHTupame
nporpaMHa noruka.

YcnoBHUTE KOHCTPYKUMM if N if-else npeacrasnsBaT TUN YCNOBEH KOHTPOI,
ypes3 KOMTO NporpamMaTa MOXe Aa Ce AbPXWU pasfnyHO, B 3aBUCUMOCT OT HAKAKBO
yCnoBMWe, KOETO Ce NMpoBepsABa Mo BpeMe Ha U3NbJIHEHUE HA KOHCTpPYKUMATA.
YcnoBHa KOHCTpyKuwms if

OCHOBHUAT bopMaT Ha yYCnoBHaTa KOHCTPYKUUSA if e cnegHusT:

if (6ynes u3spas)

{
}

TSAN0 Ha YCNOBHATa KOHCTPYKUMS;

dopMaTbT BkAO4UBa: if-knaysa, 6yneB uM3pas M TAN0 Ha YyC/OBHaTa
KOHCTpYKLMUS.

Bynesuatr wm3pas Mmoxe pa 6bae npomeHnuea ot 6ynes TMn uan 6ynes
nAornyecku uspas. bynesmaT nspas He Moxe aa 6bae UAN0 YNCIo (3a pasnuka
OT ApYyru e3uum 3a nporpaMmmpane kato C n C++).

TANOTO Ha KOHCTPYKLUMUSATA € OHa3mM 4acT, 3aK/IloueHa Mexay roeMuTe Kbapasu
ckobu: {}. To MOXe aga ce CbCTOM OT eanH UK HAKONKO onepaunm (statements).
Korato ce CbCTOM OT HAKONKO oOnepaunu, roBopuMM 3a CbCTaBeH 65110KOB
onepaTtop, T.e. nopeauua oT KoOMaHAW, creaBaluv eaHa cnea apyra, 3arpajeHu
BbB (UrypHu ckobu.

N3pa3bT B ckobuTe cnep knwo4vosaTa ayMma if Tpsbsa ga 6mBa maumcneH Ao
bynesa CTOMHOCT true unu false. AKO M3pa3bT 6bae M3UMCNEH A0 CTOMHOCT
true, TOraBa ce M3MNbJ/IHABA TANOTO HA YCNOBHAaTa KOHCTPYKUMS. AKO pe3ynTaTbT
OT n3uncneHmeTo Ha bynesus nspas e false, TO onepaTopuTe B TASIOTO HAMA Aa
6bAaT U3NbIHEHMN.

YcnoBHa KOHCTpykums if — npumep

[a pa3srnenaMe eanH NpuMMep 3a M3MoJsI3BaHe Ha YCNIOBHA KOHCTPYKUUS if:

static void Main()
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{
Console.WriteLine("Enter two numbers.");
Console.Write("Enter first number: ");
int firstNumber = int.Parse(Console.ReadLine());
Console.Write("Enter second number: ");
int secondNumber = int.Parse(Console.ReadlLine());
int biggerNumber = firstNumber;
if (secondNumber > firstNumber)
{
biggerNumber = secondNumber;
}
Console.WriteLine("The bigger number is: {@}", biggerNumber);
}

AKO cTapTupame rnpuMmepa v BbBedeM yucnata 4 mn 5, we nonyymm cnenHums
pesynrtarT:

Enter two numbers.
Enter first number: 4
Enter second number: 5
The bigger number is: 5

KoHcTpykuusTa if n kbapaBuTe ckobu

MNpu HanMuMeTo Ha caMoO eauH onepaTtop B TANOTO Ha if-KOHCTpyKuusTa,
KbApaBuTe ckobu, o603HauyaBallM TANOTO Ha YCNOBHWSA onepaTtop MoraT aa
6baaT M3NyCcHaTU, KakTo e nokasaHo no-gony. Jobpa npaktuka e, obaye Te
Aa 6bAaT nocTaBsiHWM, AOPU NPU HaJMUYMETO Ha caMo eAunH onepaTtop. LlenTa e
NporpamMHuUAT Koa Aa 6bae Nno-4eTuM.

ETo eaMH npuMmep, B KOWTO W3MNYCKAHETO Ha KbapaBuTe ckobu BoAM [0
obbpkBaHe:

int a = 6;
if (a » 5)
Console.WriteLine("llpoMeHnMBaTa a e no-rongma ot 5.");
Console.WriteLine("To3n KOO BMHArm e ce M3NbaHU!");
// Bad practice: unreadable code

B ropHus npuMep koabT e dopMatMpaH 3abny)aaBallo M Cb3gaBa BreyaT-
NIEHWNE, Ye 1 ABETE MnevyaTaHuMs No KOH30J1aTa ce OTHAcAT 3a TAN0To Ha if 6oka,
a BCbLUHOCT TOBa € BAPHO CaMo 3a MbpBUSA OT TAX.

& BuHaru cnarate kbapaBu ckobu { } 3a Tanorto Ha if 610k0-
BeTe, 40PN aKO TO ce CbCTOM CaMO OT eAuH onepartop!
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YcnoBHa KOHCTpyKuumS if-else

B C#, KakTo U B MNoOBe4yeTo e3ulM 3a nporpammpaHe, CbllecTByBa YC/IOBHA
KOHCTPYKLMS C else KNay3a: KOHCTpPyKumaTa if-else. HelMHMAT dopmaT €, KakTo
cnepsa:

if (6yneB u3pas)
{

¥

else

{
}

TANO Ha YCNoBHaTa KOHCTPYKLUMS ;

TANO Ha else-KOHCTPYKUUSA;

dopMaTbT Ha if-else KOHCTpyKUMATa BK/OYBa: 3ana3eHa ayma if, 6ynes
MU3pas, TA/10 Ha yC/l0oBHAaTa KOHCTPYKUKUA, 3anaseHa AyMa else, T4/10 Ha else-
KOHCTPYKUUA. TAM0TO Ha else-KOHCTPYKUMNATA MOXE Aa Ce CbCTOU OT e4AnH UK
HAKOMKO onepaTtopa, 3arpageHn B KbApaBW CKO6M, CbLO KaKTO THAA0TO Ha
YCNOBHAaTa KOHCTPYKUKA.

Ta3u KOHCTPYKUMS paboTu No ClnefHus HauYnH: 34YNCASBa Ce n3pasbT B ckobuTte
(6yneBuaT nspas). PeaynTtaTsbT OT usunucneHneTo Tpsabea aa e 6ynes — true unam
false. B 3aBMCUMOCT OT pe3ynTata ca Bb3MOXHW ABa MbTd, MO KOWUTO Aa
NPOABL/XKM NOTOKBLT OT U3UnCNeHusa. AKo ByneBuaT U3pas ce n3dYucnum 4o true,
Ce u3NbAHABA THAN0TO HA YCNOBHATa KOHCTPYKUMSA, a TAA0TO Ha else-
KOHCTpYyKUMATa ce nporycka W onepaTtopuTe B HEro He ce um3nbiHABaT. B
obpaTHMAa cnydan, ako byneBuaT m3pas ce mM3dncnm Ao false, ce M3NbAHSABA
TANOTO Ha else-KOHCTPYKUMATA, @ OCHOBHOTO TS0 HA YC/IOBHaTa KOHCTPYKLUUSA
Ce npornycka v onepaTtopuTe B HEr0 He Ce U3MbJIHABAT.

YcnoBHa KOHCTpykuus if-else — npumep

Heka pasrnegame crnegHus npuMep, 3a [la NMOKAXeM B AeNCTBME KaK paboTu if-
else KOHCTpyKUMATA:

static void Main()

{
int x = 3;
if (x > 3)
{
Console.WriteLine("x e no-ronsiMmo ot 3");
}
else
{
Console.WriteLine("x HE e mo-ronamo ot 3");
}
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MporpaMHMAT KoA MoXe aa 6bae MHTeprnpeTupaH Mo CeAHUs HauuMH: ako xX>3,
TO pe3ynTaTbT Ha M3xoda e: "x e no-ronsamo ot 3", nHade (else) pesyntaTeT
e: "x HE e no-ronamo ot 3". B cny4as, noHexe x=3, cfeq U34YNCIEHMETO Ha
6yneBuss u3pa3 we 6bAE M3NBAHEH OMepaTopbT OT else-KOHCTpyKUMUATA.
Pe3ynTaTbT OT npuMepa e:

X HE e no-ronamo ot 3

Ha cnepBaluaTta 6/10k-cxeMa e nokasaH rpaduyHo NOTOKbT Ha U3UYMC/IEHUATA OT
TO3U NMpUMep:

Havano

4.

MpomeHnmBa x
C HavanHa
CTOMNHOCT 3.

X l D R ‘ X e no-ronsimo ot
b I'IO;?’FOJ'IFIMO He CTorHOCTTa Ha X no- Oa 3
or \‘ ronsiMa nu e ot 3? ‘

D Kpaw <]l
N

Bno)xeHwu if KOHCTpyKUMM

MoHsAKOra e Hy>XHO NporpaMHaTa Jlormka B AajeHa nporpaMa uam npunoxeHue
Aa 6bae npencraBeHa NOCpPeACTBOM if-KOHCTPYKLUMKM, KOUTO Ce CbAbpXaT eaHa
B Apyra. Hapnyame rm BnoMeHm if nnuv if-else KOHCTPYKUUN.

BnaraHe Hapu4yaMe NocTaBsAHeTO Ha if wnaun if-else KOHCTPYKUMSA B TANOTO Ha
apyra if nnam else KOHCTpyKuus. B TakmBa cuTyaumm BcsKa else kay3a ce
OTHacs 3a Han-6n1M3Ko pasnonoxeHaTa npeaxogHa if knaysa. o To3nM HauuH
pa3bupame Kos else Kiay3a KbM KOs if kjiay3sa ce oTHacs.

He e nobpa npakTMka HMBOTO Ha BnaraHe Aa 6bae NMoBeye OT TpW, TOECT He
TpabBa Aa 6bAaT BnaraHy NoBeYe OT TPWU YCIIOBHU KOHCTPYKLUUM efiHa B Apyra.
AKO nopaav egHa UnW Apyra npuynHa ce Hanoxu Aa 6bae HanpaBeHO BnaraHe
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Ha NoBeyYe OT TPU KOHCTPYKLUMKM, TO YacT OT KoAda TpsibBa Aa ce U3Hece B OTAENEH
meTog (BX. rnaesata Metoawm).

Bno>xeHwu if KOHCTPYKUUN — NnpuMep

CneaBa npumep 3a ynotpe6a Ha BNIOXEHU if KOHCTPYKLUUK:

int first = 5;
int second = 3;

if (first == second)
{
Console.WriteLine("These two numbers are equal.");
}
else

if (first > second)

{

Console.WriteLine("The first number is greater.");
}
else
{

Console.WriteLine("The second number is greater.");
}

}

B npuMmepa ce pasrnexaaTt ABe YNC/ia U ce CpaBHABAT Ha ABE CTbMKWU: NbPBO Ce
CpaBHsIBaT AanM ca paBHM M aKo He ca, ce cpaBHsIBaT OTHOBO, 3a Aa CE YCTaHOBM
Koe OT yncnaTta e no-ronsiMo. ETo ro n pesyntaTtsT oT pabotata Ha ropHus Koa:

The first number is greater.

Mopeaunum if-else-if-else-...

[MoHAKora ce Hanara pa nonseaMe nopeauvua oOT if KOHCTpyKuun, B else
Kfay3aTa Ha KOUTO MMa HoBa if KOHCTpyKuUMA. AKO nonssBaMe B/IOXEHU if
KOHCTPYKLMKU, KOOBLT Lle ce OTMeCTU npekaseHo HaBbTpe. 3aToBa B TakuBa
cuTyauum e aonyctumo cnen else BeaHara da cnegBa HoB if, gopu e gobpa
rnpakTuka. ETo egnH npumep:

char ch = 'X';
if (ch == 'A" || ch == 'a")
{
Console.WritelLine("Vowel [ei]");
else if (ch == '"E' || ch == 'e")
{

Console.WritelLine("Vowel [i:]");
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else if (ch == 'I' || ch == 'i")
{

Console.WriteLine("Vowel [ai]");
else if (ch == '0" || ch == '0")
{

Console.WriteLine("Vowel [ou]");
}
else if (ch == 'U" || ch == 'u")
{

Console.WriteLine("Vowel [ju:]");
¥
else
{

Console.WriteLine("Consonant™);
}

MporpamMHaTa NlorMka oT npMMepa Noc/eaoBaTe/IHO CpaBHABA AaZleHa NMpPOMEH-
NVBa, 3a Ja NPOBEPU Aanu T € HAKOSA OT rnacHuTe 6yYKBM OT NaTUHCKaTa asbyka.
Bcako crneaBawo CpaBHEHME Ce M3BbPLUBA CaMO B C/lyyait ye npeaxoAHoTo
CpaBHeHMe He e 6110 UCTMHA. B KpaitHa cMeTKa, ako HMKOe OT if ycnoBuaTa He
€ M3MbJ/IHEHO, Ce U3MbJHSBa NocneaHaTa else knaysa, 3apaau  KoeTo
pe3ynTaTbLT OT NMpUMeEpa e CeaHUAT:

Consonant

If KOHCTPYKUMM — AO6PU NPaKTUKKU

ETO M HAKOM CbBETU, KOUTO € MpenopbyuTenHo aAa 6baaT cneaBaHu npwu
NMUCAHETO Ha if KOHCTPYKUMU:

- W3nonseante 6n10KoBe, 3arpajeHun C Kbapasu ckobu { } cnep if n else C
uen nsbsarsaHe Ha AByCMUCNME.

- BuHarn cdopMaTupanTe KOPEKTHO MPOrpaMHUs KoA 4Ype3 OTMECTBAHE Ha
Koda cned if n cnep else Cc eaHa Tabynauums HaBbTpe C Len Aa 6bAe NecHo
4YeTMM 1 Aa He NMo3BoNsiBa ABYCMUCIUE.

- [lpegnouynTainTe wn3Non3BaHeTO Ha switch-case KOHCTPyKUMS BMeCTO
nopeanua if-else-if-else-.. KOHCTPYKLUUU WU CEPUA BNOXEHU if-else
KOHCTPYKLMN, KOraTo TOBa € Bb3MOXHO. KOHCTpyKUMNATa switch-case we
pa3rnefame B cnefpallaTta CeKLVS.

YcnoBHa KOHCTpykumsa switch-case

B cnepgBawaTta cekums we 6bae pasrnefaHa yC/ioBHaTa KOHCTPYKUMS switch 3a
n360p M3Mexay CNMCbK OT Bb3MOXHOCTMU.
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Kak pa6oTun switch-case koHCTpyKuuaTa?

KoHCTpyKumnsATa switch-case u3bupa um3Mexay 4acTu OT MporpaMeH Ko Ha
6asata Ha wu34ucrieHaTa CTOMHOCT Ha onpeaeneH u3pa3 (Han-4yecTo Ueno-
yncneH). ®opMaTbT Ha KOHCTPYKUMSATa 3@ M360p Ha BapuaHT € C/IeQHUNAT:

switch (cenekTtop)

{
case LE/I0YNCIEHA-CTOMHOCT-1: KOHCTpPYyKUUS; break;
case LE/I0YNCIEHA-CTOMHOCT-2: KOHCTpPYKUUS; break;
case LEN0YNCNEHA-CTOMHOCT-3: KOHCTpYKUKUS; break;
case LE/I0YNCNIEHA-CTOMHOCT-4: KOHCTpPYKUKUS; break;
/] ..
default: KOHCTpyKUMUA; break;

}

CenekTopbT € M3pas, Bpbliall, KAaTO pe3ynTaT HAKakBa CTOMHOCT, KOSATO MOXe
Aa 6baoe cpaBHABaHa, HamMpuMmep 4ucno unm string. OnepaTopbT switch
CpaBHsIBa pe3ynTata OT CenekTopa C BCAKa eAHa CTOMHOCT OT m3bpoeHuTe B
TANOTO Ha switch KOHCTpyKUMATa B case eTMKeTuUTe. AKO Ce OTKpMe CbBnajeHue
C HSKOW case €TUKET, Ce M3MbJ/IHABa CbOTBETHATa KOHCTpyKUMA (NpocTa mnu
CbCTaBHa). AKO He ce OTKpue CcbBnageHuve, ce u3NbiHABa default
KOHCTpyKUMsATa (KoraTo wuMa Takaa). CTOMHOCTTA Ha cenektopa Tpsibsa
3aabkuTtenHo ga 6bae mM3umMcneHa npeaou Aa ce CpaBHsABa CbC CTOMHOCTUTE
BbTpe B switch KoHCTpykuusaTa. ETuketute He TpsabBa Aa uMaT efHa U Cblia
CTOMHOCT.

KakTto ce Bmxpaa B ropHata AeduHUMUMSA, BCEKU case 3aBbpluBa C onepatopa
break, KoeTo BoAW A0 NPEXOA KbM Kpasd Ha TAJIOTO Ha switch KOHCTpyKuuATa.
C# KoOMNuNaTopbT 3aA4b/DKUTENTHO U3MCKBa Aa ce nuiwe break B Kpas Ha BCsKa
case-CeKLMA, KOATO CbAbpXa HAKAKbB KoA. AKO cnej AaZieHa case-KOHCTPYKUUS
nvncea nporpaMeH koA, break Moxe pga 6bae nponycHat WM Toraea
MU3NbJIHEHNETO MpeMUHaBa KbM cnefBallaTta case-KOHCTPYKUMA UM T.H. A0
cpewaHeto Ha onepatop break. Crnen default KOHCTpyKuusiTa break e
3aAbJIKUTENEH.

He e 3agbnxutenHo default KOHCTpyKUMSITa 4@ € Ha MOCNEAHO MSACTO, HO €
npenopbyMTeNIHO Aa Ce TMOCTaBM Hakpas, a He B cpedaTa Ha switch
KOHCTpyKUMsATa.

Mpasuna 3a nspasa B switch

KOHCTpyKUMSITA switch € eanH SiCeH HAaUMH 3@ UMMNIEMEHTUPAHE Ha U3bop Mexay
MHOXECTBO BapuaHTu (ToecT, M3bop Mexay HSIKOMKO PasfIMYyHM MbTUWaA 3a
M3MbJIHEHME Ha NMPOrpaMHUs Koa). T U3UCKBa CeNIeKTOP, KOWTO Ce N3UncnaBa
[0 HSIKAaKBa KOHKPETHa CTOMHOCT. TMMbT Ha ceflekTopa Moxe Aa 6bae usio
uncno, string MaM enum. AKO MCKaMe [a M3MNon3BaMe, HanpuMep, YMCcio C
nnaealla 3aneTas KaTo Ce/leKTop, TOBa HAMa Aa paboTn B switch KOHCTpyKUUS.



208 BbBeneHune B nporpamMmpaHeTo cbC C#

3a Heueno4ncneHn Tunoee gaHHM TpsabBa Aa M3nosa3BaMe Nocse0BaTeHOCT OT
if KOHCTpyKUUMU.

N3nonssaHe Ha MHOXXECTBO €TUKeTHU

M3non3BaHETO Ha MHOXEeCTBO eTUKeTUM € yAda4yHO, KOoraTto uckame pa 6bae
MU3Nb/IHEHa €[lHa M Cbllla KOHCTPYKUMSA B rnoBedye OT eauH OT cnydauTte. Heka
pa3rnegaMe cneaHna npuMep:

int number = 6;
switch (number)
{
case
case
case
case
case 10:
Console.WriteLine("Yucnoro He e npocto!"); break;
case 2:
case 3:
case 5:
case 7:
Console.WriteLine("Yuncnorto e npocto!"); break;
default:
Console.WriteLine("He 3HaM KakBO e ToBa u4ucno!"); break;

[ e I N

B TO3M npuMep € MMNNEMEHTMPAHO M3MO3BaHETO HA MHOXECTBO €TUKETU Ypes
case KOHCTpyKUMM 6e3 break cnes TaX, Taka 4ye B ciydasi MbpBO e Ce U34YUCn
LenoyncreHaTa CTOMHOCT Ha CeNlekTopa — TYK TS € 6, U cnej ToBa Ta3n CTOMHOCT
e 3amnoyHe Ja Ce CpaBHsIBA C BCsKa eAHa Leno4vucrieHa CTOMHOCT B case
KOHCTpyKuuuTe. Cnea cpellaHe Ha cbBnageHue we 6bae nanbiHeH 610KbT C
Koda cnen cbBnageHueTo. AKO CbBMafeHWe He 6bae cpelwHaTo, wWe 6bae
n3nbfiHeH default 6710KbT. Pe3ynTaTbT OT FOPHUSA NPUMEP € CNeaHUST:

Yucnoto He e npocTo!

Oo6pu npakTUKM Npu m3nosisaBaHe Ha switch-case

- [obpa npakTuka nNpuv M3NOA3BAHETO Ha KOHCTpyKuusATa 3a u3bop Ha
BapuaHT switch e default KoHCTpykuusiTa ga 6bae nocTtaBsiHa Ha
NOCNeAHO MSACTO C Len nporpaMmHus Ko Aa 6bae no-necHo 4YeTum.

- [lobpe e Ha NbpBO MACTO Aa 6bAAT NOCTaBSHM OHE3WN case C/ly4an, KOUTO
obpaboTBaT Ham-4ecTo Bb3HMKBALIMTE CUTYaUWUMU. case KOHCTPYKUUUTE,
KonTo obpaboTBaT cuTyauunm, Bb3HMUKBALLM MO-psSaKo, MoraT ga 6vbaart
NMOCTaBEHWN B Kpasi HA KOHCTpyKuMATaA.
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AKO CTOMHOCTUTE B case €TUKETUTE ca LUeno4vyncneHn, € npenopbymnUTEIHO
Aa Cce noapeXaat no rosleEMMHa B HapacTtBally pea.

AKO CTOMHOCTUTE B case E€TMKETUTE ca OT CMMBOJIEH TWUM, € Mpenopb-
UYMTESTHO case €TUKETUTE Aa 6baaT noapexzaaHu no asbydyeH pea.

MpenopbyBa ce BUHarm aa ce m3nonsea default 610K 3a NpuxBallaHe Ha
cuTyauumm, KouTo He MoraT ga 6baat obpaboTteHn npu HOpMaAsHO
M3MbJIHEHME Ha NporpaMaTa. AKO Npu HopMasiHata paboTa Ha nporpamaTa
ce poctura Ao default 6510Ka, B HEro MoXe Jla Ce NoCTaBu KoA, KOWTO
cbobuaBa 3a rpeLka.

Ynpa>KHeHusA

1.

[a ce Hanuwe if-KOHCTPyKUMS, KOSTO MpoBepsiBa CTOMHOCTTAa Ha [ABe
LeNIOYNC/IEHN MPOMEHTUBU U Pa3MeEHS TEXHUTE CTOMHOCTWN, aKo CTOMHOCTTa
Ha MbpBaTa NPOMEH/IMBA € No-ronaMa oT BTopaTa.

HanunweTe nporpama, KoSTO Noka3ssa 3Haka (+ uau -) OT Npomn3BeneHMNETOo
Ha Tpu peanHun 4ucna, 6e3 pga ro npecmsaTa. M3nonssante
nocnenoBaTesniHoCT oT if onepaTtopwu.

HanuweTte nporpaMa KOSITO HamMmpa Hal-roisiMoTo MO CTOWMHOCT 4MCho,
nsMexay Tpu AafjeHun yucna.

CopTupaliTe 3 peanHu Yucia B HamansaBeall pea. M3nonssaiite BAOXeHU if
onepaTtopu.

HanunweTe nporpamMa, KosaTo 3a AageHa undpa (0-9), 3aganeHa KaTto BXoL,
n3Bexzaa UMEeTo Ha umdpaTa Ha 6barapckm esuk.

HanunweTe nporpama, KosTo Npu BbBexaaHe Ha KoeduumeHtute (a, b n c)
Ha KBaApaTHO YypaBHEHWE: ax?+bx+c, U3UMCAABa W U3BEXAa Herosute
peanHun KopeHu (ako nma Takmea). KBagpaTHuTe ypaBHeHUs morat ga mmat
0, 1 nnn 2 peanHu KopeHa.

HanuweTte nporpama, KOSTO HamuMpa HawW-roasiMoTo MO CTOMHOCT 4YWUCIO
naMexay gageHu 5 yucna.

HanunweTte nporpama, koaTto no u3bop Ha noTpebutens npouuTa OT
KOoH30/1aTa npoMeHamBa oT Tun int, double nnan string. AKo npoMeHnuBaTa
e int nnn double, TpsibBa ga ce ysennum c 1. AKo npomeHnmeara e string,
TpsibBa ga ce npmbaBu Hakpas cumBosna "*". OTnevaTanTe nony4vyeHus
pe3ynTaT Ha KoH3oMaTa. M3nonssanTte switch KOHCTPYKUUS.

JapeHn ca nert uenu yucna. HanuvweTte nporpama, KOATO HaMmpa OHEe3wn
NOAMHOXEeCTBa OT TAX, KOMTo uMaTt cyma 0. Mpumepn:
- AKo ca gageHu umucnata {3, -2, 1,1, 8}, cymataHa-2,1un1le0.

- AkKko ca gageHu uucnata {3, 1, -7, 35, 22}, HaAMa NOAMHOXeECTBa CbC
cyma 0.
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10.

11.

HanunweTte nporpama, KosaTo npunara 60HYC TOYKM KbM AaA€HM TOYKU B
nHTepsana [1..9] ype3 npunaraHe Ha cnegHuTe Npasuna:

- AkKo ToukuTe ca Mexay 1 n 3, nporpamaTa rm ymHoxasa no 10.

- AKO ToukuTe ca Mexay 4 n 6, rm ymHoxasa no 100.

- AKO ToukuTe ca Mexay 7 n 9, rm ymHoxasa no 1000.

- Ako ToukuTe ca O wam nose4ve oT 9, ce oTneyaTBa CbobLleHME 3a
rpewka.

* HanuweTe nporpama, KosiTo npeobpasyBa AaAeHO 4YMCNO B MHTepBana
[0..999] B TEKCT, CbOTBETCTBAlW, Ha O6bArapckOTO MPOU3HOLUEHME Ha
uncnoto. Npumepwn:

- 0 — "Hyna"

- 12 — "OBaHaaeceT"

- 98 — "[leBeTpeceT n ocem"

- 273 — "[OBecTa cegemaecet n Tpu"

- 400 — "YeTtmpuctotTmn"

- 501 — "MeTCcTOTUH K egHO"

- 711 — "CepeMcTOoTUH N eanHageceT"

PeweHuna n ynbTBaHUA

1.
2.

MornepHeTte cekumaTa 3a if KOHCTPYKLUUN.

MHOXEeCTBO OT HEHyJIeEBM 4ucCla MMaT MOJIOXKUTENHO MPOU3BEAEHUE, aKo
oTpUUATENHUTE Cpel TSX ca 4eTeH 6poi. AKO OTpuuUATENHUTE 4ucna B
MHOXECTBOTO ca He4yeTeH 6poil, NMpousBeAeHMETO e oTpuuaTenHo. AKO
HsIKOe OT YmcnaTa e Hyna, NPoM3BeAEHNETO € HyNa.

Mo>keTe Aa M3MoN3BaTe BAOXEHU if KOHCTPYKUMUU.

MbpBO HaMepeTe Ha-ManKoTo OT TPUTE YMCna, Cleq TOBa o pasMeHeTe C
nbpBoTO. Mocne npoBepeTe Aanu BTOPOTO € MO-rofisiMo OT TPETOTO U aKo e
Taka, rv pasMeHeTe.

Hai-noaxoasuio e aa usnonssaTe switch KOHCTpyKUMS.

OT MaTeMaTMKaTa € U3BECTHO, Ye eAHO KBaApaTHO ypaBHEHME MOXe Aa MMa
eAvH NV ABa peaslHM KopeHa Mau Bbobule Aa HAMa peasiHM KOopeHu. 3a
N34ncnsiBaHe Ha peasIHNTE KOPEHM Ha AafleHO KBaApPaTHO ypaBHEHME MbpPBO
Ce HaMmmpa CTOMHOCTTa Ha auckpuMmuHaHTtata (D) no cnegHata dopmyna:

— 72 .
D=b"-4ac. Axko cToiiHOCTTa Ha AWCKPUMUHAHTaTa € Hyna, To
KBaApaTHOTO YpaBHEHME UMa eWH ABOEH peanieH KOPeH U Toi ce mM3umc-

nsBa no cnepHata dopmyna: X, =2—a. AKO CTOMHOCTTa Ha ANCKPUMUHAH-

TaTa € NOJIOXKUTE/STHO 4YNCNOo, TO YPaBHEHMETO MMa ABa pa3/iIMdHUN peasiHu
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10.

11.

—b++/b® —4ac

KOpPEHW, KOUTO ce m3uucngasat no dopmynata: X, = > . Ako
' a

CTOMHOCTTa@ Ha AWCKpPMMMHaHTaTa € OTpULATE/IHO YMCIO, TO KBaAPaTHOTO
ypaBHEHME HAMa peasiHN KOPEHMW.

M3nonsBaiiTe BNOXEHN if KOHCTpYKUUK. MOXeTe Aa M3MoN3BaTe KOHCTPYK-
UMATa 3@ UMKBN for, 3@ KOSAITO MOXETE Aa NPOYETETE B C/eABallMTE rN1aBu
Ha KHWraTa unu B MHTepHeT.

N3non3BaliTe BXOAHA MPOMEH/IMBA, KOSTO Aa NMOKa3Ba OT KAaKbB TUN LUe €
Bxoga, T.e. npu BbBexaaHe Ha 0 TMna e int, Nnpn 1 e double  Npu 2 e
string.

N3non3eante BAOXeHW if KOHCTPYKUMM WKW NOCNEeAOBaTEIHOCT OT
CpaBHeHMs, 3@ ga npoBepuTe CyMuTe Ha BCUUkMTE 31 MOAMHOXECTBa Ha
pageHuTte uyucna (6e3 npasHoTo).

M3nonsBaiiTe switch KOHCTPYKUMS M Hakpas M3BeaeTe KaTo pe3ynTaT Ha
KOH30/1aTa NPeCMETHATUTE TOUKM.

M3nonseanTte BMOXeHU switch KOHCTpykumu. [a ce ob6bpHe crneuymasnHo
BHMMaHue Ha 4ymncnata ot 0 Ao 19 n Ha oHe3un, B KOUTo eamHuumnTe ca 0.
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NnaBsa 6. Lluknu

B Tazun TteMma...

B HacToslwaTa TeMa LWe pasrfiegaMme KOHCTPYKUUUTE 33 UMKIIU, C KOUTO MOXEM
Aa n3nbnHgaBaMe gaaeH dparMeHT nporpaMeH Ko4 MHOrokpartHo. Llle pasrne-
AaMe KaK ce peanusupaT NoBTOpeHus C ycnosue (while n do-while umknun) u
Kak ce pabotu c for-umknu. Llle fagem npvMepun 3a pasnMYHUTE Bb3MOXHOCTHU
3a ,CI,erVIHVIpaHe Ha UWKBJ, 3a HA4YMHaA UM Ha KOHCTPpyuUpaHE U 3a HAKOU OT
OCHOBHUTE UM NpUIoXeHUs. Hakpas e pasriegame Kak MOXeM Aa nsnonssame
HAKOMKO UMKbNa, pasnosioXXeHN eanH B ApYr (BAOXEHU LUKAN).
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KakBo e "umkbn"?

B nporpaMupaHeTo 4ecTo ce Hanara MHOrFOKpaTHO M3MbJIHEHWE Ha A[aAeHa
nocnenosaTesIHOCT OT onepauun. Umkbn (loop) € oCHOBHa KOHCTPYKUMSA B
nporpammpaHeTo, KOSTO MO3BOJISB@ MHOrFOKpaTHO M3NbJIHEHME Ha JdajeH
(parmMeHT copc Koa. B 3aBMCUMMOCT OT BMAA Ha UMKb/IA NPOrpaMHUAT KOZ B HEro
ce noBTaps unm pukcupaH 6poin NbTU, UK AOKATO € B CMa AAAEHO YC/10BMe.

Llnkbn, KOMTO HWUKOra He 3aBbpluBa, ce Hapuya 6e3kpaeH uukbn (infinite
loop). N3non3BaHeTo Ha 6e3kpaeH UMKBLJ PSAKO Ce Hanara, OCBeH B ciy4yawu,
KoraTo HIKbAE B TSNOTO Ha UMKbJa Ce M3Mon3Ba onepaTopbT break, 3a aa 6bae
npekpaTeHO HEroBOTO M3MbJ/IHEHUWE MpexaeBpeMeHHo. llle pasrnegame Taswu
Bb3MOXHOCT MO-KbCHO, @ Cera Heka pasrneaaMe KOHCTPYKUMUTE 3a UMKIN B
e3nka C#.

KoHcTpykuusa 3a umkbn while

EAVH OT Hall-NpOCTUTE M Hal-YecTo M3MON3BaHU UMKIK e while.

while (ycnosue)

{

TAN10 Ha UUKba;

B kopa no-rope ycnoeue npeacrassisiBa Npon3BOSIEH M3pas, KOMWTO BpbLia 6ynes
pe3yntaT — UCTMHa (true) unu nbxa (false). Ton onpenens pokora we ce
M3MbJIHABA TAMOTO Ha UWKbAA M Ce Hapuya ycnoBue Ha uumkbna (loop
condition). B npuMepa TAno Ha uuKbna € NPOrpamMHUAT KOA, U3MbJAHSABAH NpuU
BCAKO MOBTOpeHWe (MTepauus) Ha uMKbNa, T.€. BCEKW MbT, KOraTo BXOAHOTO
ycnoBue e uctmHa. Jlormyeckn nosegeHneTo Ha while umknute Moxe ga ce
onuwle 4ypes cnegHaTa cxema:

YcnoBue

bXKa MCTUHA

TANO HA UMKDbNIA [—

N
P

\ 4

Mpwn while UMKbNa NMbpBOHA4Ya/sHO Ce M3uncnaBa 6yneBUST U3pas M ako pe-
3yNTaTbT OT HEro e true, Ce U3NbJIHABA NOCNeA0BaTE/NHOCTTa OT onepauuu B
TANOTO Ha UuKbia. Cnea ToBa BXOAHOTO YC/IOBME OTHOBO CE NMPOBEpPSiBa U ako e
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WUCTUHA, OTHOBO C€ M3MbJIHSIBA TAMOTO Ha UMKbJa. Bcuuko ToBa ce noBTaps
OTHOBO M OTHOBO, AOKATO B HIKaKbB MOMEHT YCJIOBHUAT M3pa3 BbpHE CTOMHOCT
false. B TO3M MOMEHT UMKBLIBLT MpUKIOYBaA CBosiTa paboTa M nporpaMaTa
npoab/iXXaBa OT cneABallusa pes BeHara ciej Ta/0To Ha UMKbAa.

MNMoHexe ycrnoBMeTo Ha while UMKba ce HAMMpPa B HErOBOTO Hayano, TOM YecTo
ce Hapu4a unkbn c npeaycnosue (pre-test loop). T910T0 Ha while UMKBA MOXe
W Aa He Ce U3MbJ/IHU HATO BEAHBX, aKO B CAaMOTO Ha4yasio € HapyLeHO YyCN0BMETO
Ha uMkKbra. AKO YCNOBMETO Ha LMKb/a HMKOra He 6bae HapylweHo, TOl e ce
M3nbsHABa 6e3KkpanHo.

MU3nonsBaHe Ha while unknn

Heka pasrnegame egmH CbBCEM NPOCT NpUMep 3a M3Noa3BaHeTo Ha while unKbA.
LlenTta Ha uMKbia e Aa ce oTne4yaTBaT Ha KOH30MaTa YymciaTta B MHTepsasna ot 0
00 9 B HapacTealy, pea:

// Initialize the counter
int counter = 0;

// Execute the loop body while the loop condition holds

while (counter <= 9)

{
// Print the counter value
Console.WriteLine("Number
// Increment the counter
counter++;

+ counter);

Mpu U3NbJHEHME Ha NPUMEPHUS KOA NojlydaBaMe ClefHus pesynTaT:

Number (%]
Number 1
Number 2
Number 3
Number 4
Number 5
Number 6
Number 7
Number 8
Number 9

Heka napem oule npmnMmepun, 3a ga WIKDCTpunpaMe nosisaata oT UMKINTE U NOKa>XXeM
HAKOWM 3a4a4yn, KOUTO MOraT Aa Ce pewaBaT C NoOMOLWTa Ha UNKIN.
CyMmupaHe Ha uucnata ot 1 go N — npumMmep

B HacTosiwmMa npuMep Lie pasrnefaMe Kak C MOMOLWTa Ha UMKbI while MOXeM
[la HaMepuM cyMaTa Ha umuciaTa oT 1 A0 n. YNCNOoTOo n Ce YeTe OT KOH30/aTa:
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Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
int num = 1;

int sum = 1;
Console.Write("The sum 1");
while (num < n)

{

num++;

sum += num;

Console.Write(" + " + num);
}
Console.WriteLine(" = " + sum);

MbpBOHAYaNHO MHMLMANM3MPaAMe MPOMEHIMBUTE num M sum CbC CTOMHOCT 1. B
num NasmM TEKYLOTO YMCNOo, KoeTo gobaBsaMe KbM cyMaTa Ha npeaxogHute. MNpu
BCAKO MpeMMHaBaHe npe3 uuKbjia yBenuMyasamMe num C 1, 3a Aa MOAYYUM
cneaBaLloTo YMCO, Clief KOeTo B YC/1I0BMETO Ha UMKb/la npoBepsiBamMme Aanan To
€ B MHTepBasa oT 1 A0 n. [IpOMeH/InBaTa sum CbAbpXKa CyMaTa Ha ymcnarta ot 1
00 num BbB BCEKM eAuMH MOMeHT. lNpu BnusaHe B umkbia gobaBsame KbM Hes
nopeaHoOTO YMCIO 3anucaHo B num. Ha KOH30/1aTa NPUMHTMpPaMe BCUYKW 4ynucna
num oT 1 Ao n c pasgenuten "+" M KpalHuUa pe3ynTaT OT CyYMUPAHETO cren
NPUK/IOYBaHE Ha UMKbAa. M3xoabT OT nporpaMata e cneaHusat (BbBexaame
n=17):

n =17
The sum 1 + 2 + 3 +4 +5 +6+7+8+9+ 10+ 11 + 12 + 13 + 14 +
15 + 16 + 17 = 153

Heka gagem olle eauH npuMep 3a M3nonssaHe Ha while, npean Aa NPOABLIXKUM
KbM APYruTe KOHCTPYKLUKN 3a OpraHn3npaHe Ha UMKbII.

NMpoBepka 3a NPOCTO YMC/IO — NpUMep

Lle HanuweM nporpama, C KOATO Aa MpoBepsiBaMe Aann [AQEHO 4YUCIIo e
npocro. YMcnoto 3a npoBepka LWie YeTeM OT KoH3onaTa. KakTo 3HaeMm oT
MaTeMaTukaTta, MpoCTO € BCAKO LSO MOSIOXKMUTENHO YMCII0, KOETO OCBEH Ha cebe
CU U Ha 1, He ce Aenu Ha Apyru yncna. Moxem ga NpoBepuM Aanu YUCNOTO num
€ MpoCTO, KaTo B LUMKb/ NPOBEPUM AaNun ce ANV Ha BCUYUKM YMcnia Mexay 2 u

Vnum:

Console.Write("Enter a positive number: ");
int num = int.Parse(Console.ReadLine());
int divider = 2;

int maxDivider = (int)Math.Sqrt(num);

bool prime = true;

while (prime && (divider <= maxDivider))

{

if (num % divider == 0)
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{
}

divider++;

prime = false;

}

Console.WriteLine("Prime?

+ prime);

MNpomeHnuBaTa divider n3non3same 3a CTOMHOCTTA Ha EBEHTYaNHUA AenUTeN Ha
ymcnoTo. lMbpBOHa4YanHO S wMHUUManu3mpame € 2 (Hah-ManKuUAT Bb3MOXEH
penuten). lNpoMeHnuBaTa maxDivider e MaKCUManHUAT Bb3MOXEH AenuTen,
KOWTO € paBeH Ha KOopeH KBaZpaTeH OT YNCA0TO. AKO MMaMe AenuTtesn, No-rossm
OT vnum, TO 61 TpA6Bano num Aa uMa n Apyr Aenuten, KonTo e obave no-manbk
OT vnum 1 3aTOBa HAMa CMUCHLA Aa NpoBepsBaMe yucnaTta, No-roseMm oT vnum.
Taka HamansMme 6pos Ha UTepaumMmTe Ha LUUKbAA.

3a pe3ynTaTa u3nonsBaMe OTAeNIHA NpoOMEeHNMBa oT 6bynes Tun C MMe prime.
MbpBOHaYanHO HEMHaTa CTOMHOCT e true. [pn NpeMMHaBaHe Npe3 uMKba, ako
Ce OKaxe, 4Ye YMCcnoTo nMa aenuTesn, CTOMHOCTTa Ha prime we cTaHe false.

YcnoBueTto Ha while uMKbna ce CbCTOM OT ABE NOAYC/IOBUS, KOUTO Ca CBbp3aHu
C normyeckus onepatop && (fiormyecko u). 3a Aa 6bae U3NbJAHEH UMKbBADLT,
TpsibBa M ABeTe NOAYCNOBUS Aa Ca BepHU efHOBpeMeHHO. AKO B HSKaKbB
MOMEHT HaMepuM AenuTesl Ha YMCA0TO num, NPOMEHNMBATA prime cTaBa false u
YCNOBMETO Ha LUMKb/ia Beye He e U3NbjiHeHO. ToBa O03Ha4aBa, 4Ye UMKbABLT ce
M3NbJIHABaA 40 HaMMpaHe Ha MbpPBUSA AenuTen Ha YMCNOTO MM A0 AOKa3BaHe Ha
dakTa, Yye num He ce Aenn Ha HMKOE OT YncnaTta B MHTepBasa oT 2 40 vnum.

ETo kak wuarnexpa pe3ynTtaTtbT OT M3MNbJIHEHWMETO HA FOPHUS NpuMep npwu
BbBe)XAaHe CbOTBETHO Ha uucnata 37 n 34 KaTo BXOAHW CTOMHOCTU:

Enter a positive number: 37
Prime? True

Enter a positive number: 34
Prime? False

OnepaTtop break

OnepaTopbT break ce N3non3Ba 3a NpeXaeBPEMEHHO U3TN3aHe OT UMKbB/I, Npeau
TOW [la € 3aBbpLINA U3MbIHEHNETO CU MO ECTECTBEHMS CU HauuH. Mpu cpellaHe
Ha onepaTopa break UMKLABLT Ce NpeKkpaTsBa M U3NbJHEHUMETO Ha NporpamMaTa
npoab/XKaBa OT CreABaluMsl pel BeaHara cref TAn0To Ha uMkbhna. lNpekpa-
TSABAHETO Ha LUMKbJ C onepaTopa break Moxe Ja CTaHe caMO OT HErOBOTO TSSO,
KOoraTo TO ce M3Mb/HABA B nopeaHaTa utepaumsa Ha umkbna. KoraTto break ce
M3MbJIHW, KOABLT C/Ie[l HEMO B TANOTO Ha LIMKbA Ce Npeckaya 1 He ce U3MbJIHABa.
LLle AeMOHCTpMpaMe aBapuMNHOTO M3/IM3aHE OT LMK/ C break C eAnH nNpuMmep.
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NU3uucnasaHe Ha pakTOpMen — npuMmep

B TO31 npumMep Lwe npecMeTHeM dhakTopmuesa Ha BbBeAeHO OT KOH30Js1aTa YmMcio
Cc noMmowiTa Ha 6e3kpaeH while UMKBA 1 onepaTopa break. [la cn NpMNOMHUM OT
MaTeMaTMKaTa KakBoO e dakTtopuen u Kak ce usuucnasa. PakTopuenbT Ha
OAAEeHO eCTeCTBEHO UYMCO0 N € PYHKUNSA, KOSTO M3UYMCsiBa KaTo npousseneHune
Ha BCUUYKM €CTECTBEHM Yncna, no-Masaku Uam paBHU Ha n. 3anncea ce KaTto n! u
no aeduHnuma ca B cuna gopmynure:

- nl=1%2*3....... (n-1)*n, 3a n>1;
- 11=1;
- 0'=1.

MpounsBegeHueTo n! MoXe Aa ce napasu upes pakTopuen oT ecTecTBEHU Yncna,
no-Masku oT n:

- n! = (n-1)! * n, kaTo n3non3same HavyanHarta ctomHoct 0! = 1.

3a Aa nsumcaum gaktopuena Ha n we 1M3nonssaMe ANPEKTHO aAeduHuUmMATa:

int n = int.Parse(Console.ReadLine());
// "decimal" is the biggest type that can hold integer values
decimal factorial = 1;
// Perform an "infinite loop"
while (true)
{
if (n <= 1)
{

¥
factorial *= n;
n--;

break;

} n

Console.WriteLine("n! = " + factorial);

B HauanoTo MHMUManuM3Mpame npomeHnmearta factorial c 1, a n NnpoynTame oT
KoH30naTa. KoHcTpynpame 6e3kpaeH while UMKbBA KAaTO M3Mnos3BaMe true 3a
ycnoBue Ha uukbia. N3nonssame onepatopa break, 3a ga npekpaTuM uukbna,
KoraTo n AOCTUrHe CTOMHOCT Nno-Manka unu paBHa Ha 1. B npoTtuBeH cnyuai
YMHOXaBaMe TeKylusa pe3yaTaT no n U HamansiBame n C eanHuua. Taka Ha
npakTWUKa NbpBaTa UMTepauuns OT LUMKbia NnpoMeHnnBaTa factorial vMa CTOMHOCT
n, Ha BTopata - n*(n-1) 1 T.H. Ha nocneaHaTa utepaums OT UMKb/a CTOMHOCTTA
Ha factorial e npowusBegeHmeTo n*(n-1)*(n-2)*..*3*2, KoeTo e TbpceHaTa
CTOMHOCT n!.

AKO M3MbAHUM MpuUMepHaTa nporpamMa n BbBegemM 10 KaTo BXOA, We Mosyymm
cnefHusa pesynTar:

10
n! = 3628800
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KoHcTpykuma 3a umkbn do-while

Do-while unkbnbT e aHanormyeH Ha while uuMKkbia, CaMO 4e MNpU Hero
npoeepkata Ha 6yneBOTO ycCnoBuMe Ce U3BbLpLWBa cnef U3NbJIHEHUETO Ha
onepauyumuTe B LMKb/a. TO3M TUM UMKIM Ce€ HapuyaT LUMKIN C yC/I0BME B Kpas
(post-test loop). EanH do-while UMKBLA M3rnexaga no CNeaHns HauunH:

do
{

}

while (mn3pas);

KO4 3a U3NbJ/IHEHUE;

CxeMaTn4yHO do-while UMKAINTE Cce U3MbAIHABAT NO cfieaHaTa IorMyecka cxema:

A 4

KO/ 3a n3nb/iHeHNe

MCTUHa

ycnosue

MbpBOHAYaNHO ce M3NbJHSBA TANOTO Ha uukbna. Cres ToBa ce npoBepsiBa
HEeroBoTo ycnoBue. AKO TO € WCTWUHa, TAN0TO Ha UMKbia ce noBTapsl, a B
NPOTUBEH Cfy4Yalh LUMKbALT 3aBbpliBa. Tasu JOorMka ce noBTaps A[0KaTo
YCNOBMETO Ha uUuKbna 6bAe HapylweHo. TAN0TO Ha UMKbAA Ce MOBTaps Haw-
ManKo eAnH NbT. AKO YC/IOBMETO Ha UMKbAA MOCTOSHHO € WUCTMHA, UMKbABLT
HMKOra HAMa Aa 3aBbpLuu.

MU3non3sBaHe Ha do-while unknu

Do-while uukbAbT ce mM3non3ea, KOrato MCKaMe ga CU rapaHTMpame, Je
nopeauuata OT onepaumm B Hero uwe 6bae m3nbjHEHAa MHOMOKPaTHO W
3a4bJ/DKUTENHO MOHEe BeAHbX B HA4YanoTo Ha UMKbAa.

NU3uncnasaHe Ha cpakTopmen — npuMmep

B TO31 npuMep OTHOBO LUe U34YnCcInM akTopmena Ha AAAEHO YMCIO N, HO TO3M
MbT BMecTo 6e3kpaeH while uUuMKbA we wm3nonseame do-while. Jlornkarta e
aHasiorMyHa Ha Tas3u B NMpeaxoAHus rnpuMmep:

Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
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decimal factorial = 1;
do
{
factorial *= n;
n--;
} while (n > 9);
Console.WriteLine("n! = " + factorial);

3ano4yBaMe B Ha4anoTo OT pe3ynTaT 1 n ymMHoXaBaMe NocnefoBaTeHO Ha BCsKa
nTepaumsa pesyntarta C N U HaMmansBaMe n C eAnHuua gokato n gocturHe 0. Taka
rnony4yaesame npoussegeHueto n*(n-1)*..*1. Hakpas oTneyatBaMe Mony4yeHus
pe3yaTaT Ha KOH30/aTa. To3n anropuTbM BMHArM M3BbpluBa NoHe 1 yMHOXeHue
M 3aToBa HAMa Ada paboTtu KopekTHO npu n=0, HO Wwe paboTn NpaBuIHO 3a h =
1.

ETO ro v pe3ynTaTtbT OT U3MbJ/IHEHME Ha FOPHUS NPUMeEp Npu n=7:

n=717
n! = 5040

dakTopuen Ha rosiiMo YMcsio - npumep

Moxe 61 ce nNuTaTe KakBO LWe Ce C/y4du, ako B NpeaxoaHus npumep BbBeaeM
rnpekaneHo roasiMa CTOMHOCT 3a 4MCcioTo n, HanpuMmep n=100. ToraBa npwu
npecMaTaHeTo Ha n! wWwe npenbiHUM TuUNa decimal M pe3ynTaTbT We e
U3KItoYeHne System.OverflowException:

n = 100
Unhandled Exception: System.OverflowException: Value was either too
large or too small for a Decimal.

at System.Decimal.FCallMultiply(Decimal& result, Decimal di,
Decimal d2)

at System.Decimal.op_Multiply(Decimal d1, Decimal d2)

at TestProject.Program.Main() in C:\Projects\TestProject\Program
.cs:line 17

AKo wuckame pa npecMetHem 100!, Moxem pga wu3nonseaMe TuNa AaHHU
BigInteger, KoinTO € HOB 3a .NET Framework 4.0 u nimncea B No-cTapute BEpCuM.
To3n TN npeacTtaBnsBa USANO YMUCIO, KOETO Moxe Aa 6bae MHOro rofasmMo
(Hanpumep 100 000 umdpun). Hama orpaHuMyeHme 3a rofeMmHaTa Ha 4ducnaTa
3anuMcBaHu, B Kflaca BigInteger (CTUra Aa uMa AOCTaTb4YyHO OnepaTuMBHa NaMmerT).

3a pa wu3nonseame BigInteger, nbpBo Tpsabsa pga pobaBum pedepeHuns OT
Hawmns NpoeKkT KbM aceMbnnTo System.Numerics.dll (ToBa e ctaHgaapTHa .NET
6nbnuoteka 3a paboTa C MHOro rosieMm LUenn ducna). [JobaBsAHeTo Ha
pedepeHumsa cTaBa C WpakBaHe C gecHuss 6yToH Ha MULIKaTa BbpXy pedepeH-
uMMTe Ha TeKyLuMs NpoekT B Npo3opeua Solution Explorer Ha Visual Studio:
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Solution Explorer v I X

S [E
.4 Solution TestProject’ (1 project)
4 [F Loops

=4 Properties

Add Reference... 3

Add Web Reference...
i— ]

N36mupame aceMbnmTo System.Numerics.dll OoT cnucbKa:

99 Add Reference M

NET ‘COM | Projectsl Browse | Recent ‘
Component Name Version Runtime Path -
System.Net 4.0.0.0 v4.0.21006  C\Program Files
[ System.Numerics 4.0.0.0 v4.0.21006  C\Program Files
System.Printing 4.0.0.0 v4.0.21006  C\Program Files =
Crertmmn Diimtimnn T achine Annn wed T ANE o Them oo Cilar

AKO TbpCceHOTO aceMbnn nuncea B cnucbka, To Visual Studio npoekTbT BEPOSATHO
He Tapretmpa .NET Framework 4.0 n TpsbBa nnn ga cb3gageM HOB MPOEKT, Un

Aa CMEHUM BEPCUATA Ha TEKYLLUNA:

New Project

Recent Templates I.NET Framework 4
MNET Framewark 2.0

Installed Templates

MNET Framework 3.5
NET Framework 4
<Maore Framewaorks...»

4 Visual C# B
Windows =
Web

v | Sort by: | Default

MNET Framework 3.0 ication Visual C#

n Visual C#

Cnep ToBa TpsibBa Aa AobaBuM "using System.Numerics;" npeam HayanoTo Ha
Kjlaca Ha HawaTa nporpaMa um ga cMeHuMM decimal c BigInteger. [Nporpamara

nobuBa cneagHns BUA:

using System;
using System.Numerics;

class Factorial
{

static void Main()

{

Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
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BigInteger factorial = 1;
do
{
factorial *= n;
n--;
} while (n > 9);
Console.WriteLine("n! = " + factorial);
}
}

AKO cera m3nbAHMM nporpamaTta 3a n=100, we nonyymm crtomHocTTa Ha 100
dakTopuen, koeto e 158-umndpeHo umcno:

n = 100

n! = 933262154439441526816992388562667004907159682643816214685929
63895217599993229915608941463976156518286253697920827223758251185
210916864000000000000000000000000

Mporpamara we paboTn KopekTHOo 3a h = 1. AKo nckame ga pabotmmszan =0,
MOXEM Aa NMPOMEHUM NormKaTa Ha U34YMCIeHUsaTa No CIeAHMUS HAYNH:

BigInteger factorial = 1;
while (n > 1)
{
factorial *= n;
n--;
}

Console.WriteLine("n! =

+ factorial);

NMpounsBeaeHune B nutepsana [N...M] - npumep

Heka pagem owe eamH no-mHTepeceH npumep 3a paborta ¢ do-while uwmknwn.
3apavaTa e Aa HaMepuM Npou3BeAeHNEeTo Ha BCUYKM Yncia B MHTepBana [n..m].
ETo eqHO NpuMepHO pelleHWe Ha Ta3u 3ajava:

Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
Console.Write("m = ");

int m = int.Parse(Console.ReadLine());
int num = n;
long product = 1;
do
{
product *= num;
num++;
}
while (num <= m);
Console.WriteLine("product[n..m] = " + product);
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B npuMepHua koA Ha MpOMEHNMBaTa hum MNPUCBOSBAME MOC/EA0BAaTE/IHO Ha
BCAKa MTepauus Ha UMKbA CTOMHOCTMTE n, n+1, ..., M M B MNMpOMEHNMBaTa
product HaTpynBaMe MpPOU3BENEHNETO Ha TeE3N CTOMHOCTU. M3nckBame OT
noTpebuTtens na BbBeAE N, KOETO [a € No-Manko oT m. B NpoTuBeH cny4an e
NnoJly4MM KaTo pesynTaT YMCoTo N.

AKO cTapTMpaMe nporpaMaTa 3a N=2 U m=6, We Nosy4uM cneaHus pesynTar:

n=2
m==6
product[n..m] = 720

KoHcTpykuusa 3a uuknbn for

For-umknunrte ca Masko No-CNnoXHu oT while n do-while UMKNMTE, HO 3a CMeTKA
Ha ToBa MoOraT ga pewaBaT MO-CNOXHM 3afaynm C no-manko koa. ETo kak
n3rnexgja siormyeckarta cxema, rno KosaTo ce msnbaHgBaT for-UuKInTe:

for(A; B; C)

MCTWHaE

L

for(int1=0;1=10; i++)
{

[* TANO Ha UMKLNa */

} 17
Te cbabpXxaT MHMUManusaumoHeH 6510k (A), ycnoBue Ha uukbna (B), Tano
Ha umkbna (D) n komaHan 3a obHoBsaBaHe Ha Bogewmte npomeHnmen (C). Le

rm obsiCHUM B AeTannum cnea Manko. [Mpeaun ToBa HeKa pa3srnegaMe Kak nsrnexaa
NpoOrpaMHUAT KoA Ha eauH for-UuKbil:

for (MHMUMANM3auMs; yCroBMe; OBHOBSIBaHE)

{

TANO Ha UWKbNAa;
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Ton ce CcbCTOM OT MHMUMANM3aUMOHHa YacT 3a bposda (B cxemaTa int i = 0),
byneso ycnosue (i < 10), n3pa3 3a obHoBsABaHe Ha 6posya (i++, Moxe aa 6bae
i-- unm HanpuMep i = i + 3) U TS0 Ha UMKbAA.

BpoaybT Ha for UMKbMA ro OT/IMYABA OT OCTaHanMTe BMAOBE LUMKAK. Han-dyecTto
6posiubT Cce npoMeHsl OT AajeHa HadaslHa CTOMHOCT KbM JafeHa KpawnHa
CTOMHOCT B HapacTBaw, pea, HanpuMmep oT 1 go 100. bpoaT Ha UTepaunmTe Ha
AaaeH for-UMKb Hal-4eCcTo e M3BEeCTEH owe npeau Aa 3anovyHe U3nbJiHe-
HMeTo My. EAMH for-umkKbia MOXe Aa wMMa efHa WK HSAKONKO BOAEeLuu
MPOMEH/INBUN, KOUTO Ce ABMXAT B HapacTBall pea win B Hamanssal, pea, Win c
HsIKakBa CTbnka. Bb3MOXHO e egHaTa BoAella NpoOMeHAMBa Aa pacTe, a ApyraTa
- Ja HamansgeBa. Bb3MOXHO e Aopu Aa HanpasuM UKMKbBA OT 2 A0 1024 CcbC CTbMNKa
YMHOXeHWe No 2, Tbih KaTo 06HOBSABAHETO Ha BoAeLllMTe NPOMEHIMBU MOXe Aa
CbAbpXa He caMo cbbupaHe, a BCAKAKBM APYrM apUTMETUYHN onepaunm.

Tbl KaTo HUKOM OT U3BpPOEHUTE eNeMeHTN Ha for-umMKNnTe He € 3aA4b/IXKUTENEH,
MOXXEM Aa ' NpornycHeM BCUUYKUTE W Lie NONy4YnUM 6e3KpaeH LUMKbI:

for (5 5 )
{

TAN10 Ha UUKba;

Heka cera pa3srnegame B AeTalnn oTAEeNHUTE YacT Ha eauH for-uuKbi.

MHununanmsauymsa Ha for umkbna

For-unmknute mMoraTt ga uMaT MHMUMANU3auMoHeH 610K:

for (int num = 9; ...; ...)

{
}

// TyK num He MOXe Ja ce M3MNosi3Ba

// TlpoMeHnmMBaTa num € BMAMMa TYK M MOXe Aa Ce M3MNoJsi3Ba

Tol ce U3NbAHABA CaMO BeAHBbX, TOYHO Npeaun BAu3aHe B unkbia. O6MKHOBEHO
WHULUMANM3auMoHHUAT 610K ce u3non3ea 3a AeKnapupaHe Ha NpoMeHnuBaTa-
6posy (Hapuua ce ouwe BoAella NPOMEHNMBA) U 3aJaBaHe Ha HelHa HadanHa
CTOMHOCT. Ta3n npomeHnuBa e "BuamMma" M MOXe Aa ce u3nona3Ba CamMo B
paMKNUTE Ha UMUKba. Bb3MOXHO e MHUUNANN3AUUNOHHUAT 6nok Aa geknapupa u
WHUUManu3npa noseye oT egHa NpPOMeH/InBa.

YcnoBue Ha for umkbna

For-umknuTte MoraTt Aa nMmaT ycsioBMe 3a NOBTOpPEHMUE:

for (int num = @; num < 10; ...)
{

TANO Ha UWKbNAa;
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Ycnosueto 3a noeTtopeHue (loop condition) ce u3anbnHsaBa BeAHbX, npeau
BCSIKa MTepauMsl Ha UMKbAa, TOYHO KakTo npu while umknute. Mpu pesyntart
true ce n3nbJ/HSABa TA/I0TO Ha UMKbAa, a Npu false TO ce Nponycka 1 3aBbpLuBa
(npeMnHaBa ce KbM OCTaHasiaTa 4acT OT nporpamaTa, BegHara cnej unkbna).

O6HOBsAIBaHe Ha BoAellaTa NPOMEH/IMBa

lMocneaHaTa yacT OT eanH for-UMKb/ CbAbpXa Koj, KOMTO O6HOBsIBa BoAeLlATa
NMPpOMEHINBA:

for (int num = @; num < 10; num++)

{

TAN0 Ha UUKba;

To3n KoA Ce M3NbJHSBA CneA BCSKa UTepauusi, cnef KaTo e MpPUKIIYMIIo
M3NbJIHEHMETO Ha TANOTO Ha UMKbAa. Hal-yuecto ce usnonssa 3a obHoBsIBaHe
CTOMHOCTTa Ha 6posya.

TANo Ha UMKbAa

TAnoTo Ha uMKbNa CcbAbpXka npousBosieH 650K CbC copc koa. B Hero ca
AOOCTbMHU BoAEWNTE NPOMEHNTNBU, AEKNApPUpaHh B MHNUNANN3aLUNOHHUA 6nok
Ha UuKbJia.

For-umknbn — npuMmepu

ETo eanH uanocteH npumep 3a for-UMKbI:

for (int i = @; i <= 10; i++)

{
}

Console.Write(i + " ");

Pe3yntaTbT OT U3NBLJIHEHUETO MY € CNeAHUMAT:

0123456789160

ETo owe eanH no-cnoxeH npumep 3a for-UMKb/l, B KOMTO MMaMe ABE BOAELLU
NMPOMEH/IMBU i M sum, KOUTO MbpPBOHAYasIHO MMAT CTOMHOCT 1, HO r'M 06HOBsIBaMe
nocrefoBaTesHO C/ie] BCSiKa MTepaunst Ha UMKba:

for (int i =1, sum = 1; i <= 128; i =i * 2, sum += i)

{

Console.WritelLine("i={0}, sum={1}", i, sum);




226 BbBeneHune B nporpamMmpaHeTo cbC C#

Pe3ynTaTbT OT M3NBJIHEHUETO Ha LUUKDBA € CNeaHUAT:

i=1, sum=1
i=2, sum=3
i=4, sum=7
i=8, sum=15

i=16, sum=31
i=32, sum=63
i=64, sum=127
i=128, sum=255

N3uncnasaHe Ha N*M - npumMmep

KaTo cnegsall npuMep LWe HanuuweM rnporpama, KoaTo nopguvra 4nMcaoTo N Ha
CTerneH m, KaTo 3a uenta we m3inon3same for-UnUKbi:

Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
Console.Write("m = ");

int m = int.Parse(Console.ReadLine());
decimal result = 1;
for (int i = 0@; i < m; i++)

{
}

Console.WriteLine("n™m =

result *= n;

+ result);

MbpBOHAYanHO MHUUKANM3MpaMe pesynTtaTta (result = 1). LUukbnbT 3anoyBame
CbC 3ajaBaHe Ha HadasiHa CTOMHOCT 3a MNpoMeHnmBaTa-6posad (int i = o).
OnpepensiMe ycroBMETO 3a M3MNbJIHEHME Ha uMkbAa (i < m). Taka UMKBABLT We
Ce U3MbJIHSBA OT © A0 m-1 UM TOYHO m MbTU. MNpU BCAKO U3MbJIHEHNE HA LUMKDBNA
YMHOXaBaMe pe3ynTaTta Mo n 1 Taka n e ce Baura Ha nopegHaTa creneH (1, 2,

m) Ha BCAKa uTepauums. Hakpas oTneyaTame pesynTtaTta, 3a Aa BUAUM
npaBuJIHO M paboTm nporpamarTa.

ETo kaKk narnexga usxoabT OT nporpamata npy n=2 n m=10:

n=2
m= 10
n“m = 1024

For-4uKb/ C HAKOJIKO NPOMEH/INBU

KakTo Beye BuMAAXME, C KOHCTpyKuMATa 3a for-UMKBN MOXEM Ja rnos3BamMe
eJHOBpPEMEHHO HAKOJIKO NpoMeHnuBuU. ETo eanH npumep, B KOWTO MMame ABa



naea 6. Lnknun 227

bposiua. EgnHunart 6posiu ce gBumxm oT 1 Harope, a ApyrmaTt ce asuxu ot 10
Hagony:

for (int small=1, large=10; small<large; small++, large--)

{
}

Console.WriteLine(small + + large);

YCNoBMETO 3a NMpeKkpaTsaBaHe Ha LMKbMa € 3acTbhBaHe Ha 6posunTe. B KpaiHa
CMeTKa ce noslyyaBa CNeAHUsAT pe3ynTar:

=

0

uvih wnNn R
AN 0w

OnepaTtop continue

OnepaTopbT continue cnvpa TekyllaTa MTepauusi Ha HaW-BbTPELWHUA LMKbLI,
6e3 ga usnmsa ot Hero. C nomowTa Ha creaBalins NpuMep LWe pasriesame
Kak TOYHO Ce M3MOon3Ba TO3M OornepaTop.

LLl,e HaMepmnMm CcyMaTa Ha BCUYKM HEYETHU €eCTECTBEHM 4YUCNA B WUHTEPBAa
[1...n], kOUTO He ce pgenaTt Ha 7 4ype3 for-unKbin:

int n = int.Parse(Console.ReadLine());
int sum = ©;
for (int i = 1; 1 <=n; i += 2)
{

if (1 % 7 == 09)

{

continue;

}

sum += 1i;
}
Console.WriteLine("sum = " + sum);

nprOHaHaJ'IHO MHUUnanmn3npame BoOAEWlAaTa MNPOMEH/IMBA Ha LUUKbJla CbC
CTOMHOCT 1, TbW KaTO TOBa € NbpPBOTO HEYETHO €CTEeCTBEHO YMC/I0 B MHTepBasna
[1...n]. Cnep BCsika MTepauus Ha UMKbNa NpoBepsiBaMe Jann i Bce ouwe He e
Haasuwmno n (i <= n). B n3pasa 3a o6HOBsIBaHe Ha NpoMeHMBaTa g yBenmuya-
BaMe C 2, 3a Aa NpeMnHaBaMe CaMo npe3 HeyeTHUTe uuncna. B 141070 Ha umKbia
npasmMM MpoBepKa gasn TEKYLLOTO YMCNO ce Aenn Ha 7. AKO ToBa € U3NbJSIHEHO
W3BMKBaMe onepartopa continue, KOWTO nMpeckaya OoCTaHasjaTta 4acT OT TA/0TO
Ha uukbna (nponycka A06aBSHETO Ha TEKYLOTO 4YMCI0 KbM cyMmaTa). AKO
UYMCNIOTO He Ce Aenu Ha ceaeM, ce npemMuMHaBa KbM OOHOBSIBaHE Ha cymaTta C
TEeKYLWOTO Yncnio. PesynTtatsT OT npuMepa npm n=11 e cneaHnaT:
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11
sum = 29

KoHcTpykuuma 3a umkbn foreach

UnkbnbT foreach (paswupeH for-umkbn) e HoB 3a C/C++4/C# damunnarta ot
e3num, Ho e pobpe no3HaT Ha VB mn PHP nporpammctute. Tasm KOHCTpPyKUMUS
CNyXun 3a obxoxaaHe Ha BCUYMKM €JIeMEHTM Ha AaAeH MacuB, CNUCBbK Wn
Apyra Konekumst oT enemeHTu. NMoapobHO C MacmBMTE LLE Ce 3arno3HaeM B TeMaTa
"MacuBu", HO 3a MOMEHTa MOXEM Aa CuM NpeacTaBAME eAuMH MacuMB KaTo
HapegeHa nocaenoBaTeNHOCT OT YMcna UAK APYrn efeMeHTH.

ETo kak nsrnexaa eavH foreach UMKb:

foreach (variable in collection)

{
}

statements;

KakTo BmxgaTte, TOM € 3Ha4yuTenHo MNO-NpoCT OT CTaHpapTHusA for-uuKba ©
3aTOBa MHOMO 4YeCcTo ce npegnoynTa OT MpPOrpaMmcTuTe, TbM KaTo crnecTsBa
nucaHe, Korato TpsibBa Aa ce 06X0AAT BCMUKKM €/IeMEeHTM Ha AafeHa Kosekums.
ETO eavH npumep, KOMTO NOKa3Ba Kak MoXeM Aa usnonssame foreach:

int[] numbers = { 2, 3, 5, 7, 11, 13, 17, 19 };
foreach (int i in numbers)

{
}

Console.WritelLine();
String[] towns = { "Sofia", "Plovdiv", "Varna", "Bourgas" };
foreach (String town in towns)

{
}

Console.Write(" " + i);

Console.Write(" " + town);

B npuMepa ce cb3haBa MacuMB OT YMCfa W Cfief ToBa Te ce 06xoxaat ¢ foreach
UMKBI U Ce oTnevyaTeBaT Ha KoH3onata. Crej ToBa ce Cb34aBa MacuB OT MMeHa
Ha rpagoBe (CMMBOJIHM HM30BE) M MO CblUMA HAuMH Te ce 06X0oXaaT M
OTneyaTBaT Ha KOH30/aTa. Pe3ynTaTsbT OT NpMMepa € CNeAHuUAT:

235711 13 17 19
Sofia Plovdiv Varna Bourgas

Bno>xeHun umknm

Bno>kxeHUTe LUMKAMN NpeacTaBasBaT KOHCTPYKUMS OT HSKOJIKO LMKba, pasno-
NOXEHW eanH B ApYyr. Han-BbTpeWwHMNAT UKD Ce U3MbJ/IHABa Hal-MHOIMo MbTMH,
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@ HaM-BbHWHUAT — Hak-Manko. [a pa3rnegaMe KakK usrnexaat ABa BJIOXKEHU
LUMKbNa:

for (MHWUMANM3auua; NpoBepka; O6HOBABAHE)

{

for (MHWUMANM3auua; NpoBepka; O6HOBABAHE)

{

KoA4 3a U3MNbJIHEHUE;

Cnen vHUUManus3aums Ha MbpBusA for UMKBLA LWE 3arnoYyHe Aa Ce M3Mb/HsABa
HEroBOTO TAJ1I0, KOETO CbAbpXXa BTOpUS (BNOXeHUS) unkbi. LWe ce nHnuymanm-
31pa NpoMeHNMBaTa My, Lle ce NMpoBEPU YC/TIOBMETO MY U Lle Ce M3NbAHKU Koaa
B TA/10TO MY, Clief, KOETO e ce 06HOBU MPOMEHIMBATA My U U3MbJIHEHNETO MYy
LLle NpOAbL/IXKM, AOKATO YC/IOBUETO MY He BbpHe false. Cnea ToBa LUE NPOAb/IXKMK
BTOpaTa uTepauus Ha MNbpBUs for LMKBA, LWeE Ce M3BbLPLIM OBHOBSIBAHE Ha
HeroBaTa MPOMEHNMBA W OTHOBO We 6bAe M3MbAHEH UENUAT BTOPU LMKBI.
BbTPEWHMAT UMKDBA WeE 3ano4yHe CBOETO M3MbJ/IHEHWE OT HadasHaTa CU To4ka
TOJIKOBA MbTWU, KOJIKOTO CE U3MbJIHSABA TA/IOTO Ha BbHLUHUSA LMKBI.

Heka cera pasrnename eivH peaneH npuMmep, C KOMTO Le AEMOHCTPUPaMe KOoJIKo
NoJIE3HM Ca BJIOXEHUTE LUNKIIN.
OTneyaTrBaHe Ha TPUDBIbJIHUK — NpUMep

Heka cu noctaBuM cnepHaTta 3ajava: no JajeHO 4ucio h ga oTnedaTtaMe Ha
KOH30/1aTa TPUBIbJIHUK C N Ha 6p017| peaa, n3rnexaal no cneaHmnda Ha4dmH:

P RR
NN
w

1

N e
W
>

LUle pewum 3agayaTta C gBa for-uukbna. BbHWHMAT uMKba We o6xodxaa
penoBeTe, a BbTPEWHUAT — esieMeHTUTe B TaX. Korato cMe Ha nbpBusa peg,
Tpsibea ga otnevatame "1" (1 eneMeHT, 1 UTepaumns Ha BbTPELWHMS UMKBA). Ha
BTOpMa pea TpsaAbsa pa otnedyatame "1 2" (2 enemeHTa, 2 uTepauuMu Ha
BbTPELWHMSA UnKbA). Buxaame, ye nma 3aBUCMMOCT MexXay peaa, Ha KOUTO cMe
n 6pos Ha eneMeHTUTE, KOMTO Lie oTneyaTBaMme. ToBa HM MNoAcCKasBa Kak Aa
opraHusnpame KOHCTPYKLUMATA Ha BbTPELIHUSA LMKBI:

- MHMUManuMaMpame BogellaTta My npomeHameBa € 1 (NbpBOTO YMCMIO, KOETO
e otneyatame): col = 1;

- YCNOBMETO 3a MOBTOPEHME 3aBUCKU OT peaa, Ha KOMUTO cMe: col <= row;
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- Ha BCAKa WUTepauna Ha BbTpPEWHUNA UWUKb yBelIn4YaBaMe C eaunHUUa
BoAelWaTa NpoOMeEH/INBAa.

Ha npaktuka TpsibBa ga HanpaBuM eauH for-umkba (BbHWeEH) oT 1 Ao n (3a
pefoBeTe) M B Hero owe eaunH for-umMkbn (BbTPELWEH) 3a 4YMcnaTa B TeKylwms
pen, KOMTo Aa BbPTK OT 1 A0 HOMEpa Ha TeKkyLwms pes. BbHWHMAT umkbn Tpsbea
Aa XoAM No pefoBeTe, @ BbTPELWHUAT — MO KOJIOHUTE OT TeKywwusa pea. B kpaiHa
CMeTKa nosiydaBame criegHunsa Koa:

int n = int.Parse(Console.ReadLine());

for (int row = 1; row <= n; row++)

! for (int col = 1; col <= row; col++)
{ Console.Write(col + " ");
gonsole.WriteLine();

}

AKO ro m3nbsiHMM, Wwe ce ybeamm, 4ye paboTm KopekTHO. ETo Kak um3arnexna
pe3ynTaTuLT npu n=7:

PRRRRRR
NNNNNN
Wwwww

T - -
v n

)

MpocTn uncna B gageH nMHTepBan — npuMmep

Heka pa3rnename oule egunH rnipymMep 3a BJIOXKEHM LMKAWU. [ocTaBsMe cu 3a
uen ga otneyaTaMe Ha KOH30JlaTa BCMYKM MPOCTU 4ucia B MHTepBana [n, m].
MHTepBan®sT We orpaHnymM C for-uUMKb/1, a 3a NpoBepKaTa 3a NMpoCTO YMNC/O We
n3nonssame B/10XKeH while UMKDBA:

Console.Write("n = ");
int n = int.Parse(Console.ReadLine());
Console.Write ("m = ");

int m = int.Parse(Console.ReadLine ());
for (int num = n; num <= m; num++)
{
bool prime = true;
int divider = 2;
int maxDivider = (int) Math.Sqrt(num);
while (divider <= maxDivider)
{

if (num % divider == 0)
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prime = false;
break;

}

divider++;

}
if (prime)

{
}

"

Console.Write (" " + num);

C BbHWHMA for-uMKbA NpoBepsiBaMe BCAKO OT uucnata n, n+1, .., m ganum e
npocto. lNpun BCAKa ntepaumsa Ha BbHWHUSA for-UMKb/ NpaBuM NpoBepka Aanmu
BoJelata My MPOMEH/IMBA num € MPOCTO 4ucio. JlorukaTta, No KOATO MpaBuM
rnpoBepkaTta 3a NpoCTO YMUC0, Beye HWU e no3HaTa. [MbpBoHayanHoO MHUUManu-
3upamMe rnpomMeHauBaTa prime c true. C BbTpewHMA while UMKbN NpoBepsiBaMe
BCAKO OT yncnara [2...Vnum] Aanv e Aenuten Ha num 1 ako e Taka, yCTaHoBsBaMe
prime BbB false. Cnep 3aBbplwiBaHe Ha while umkbia 6yneesaTta NpoMeHNMBa
prime rnokassa Aasiv YNC/IOTO € NMPOCTO UK He. AKO NopeaHOTO YMC/IOo e NpoCTo,
ro oTreyaTBsaMe Ha KOH3onara.

AKO M3MbAHUM NpuMepa 3a N=3 U M=75 wWe noay4nm cnegHus pesynrar:

n=3
m =75
357 11 13 17 19 23 29 31 37 41 43 47 53 59 61 67 71 73

LlacTAamBu uucna — npuMmep

Heka pa3srnegame owe eavH npuMmep, C KOMTO LWe MOKaxeM, 4ye MOoXeM jAa
BflaraMe un roseye OT ABa UMKbNa eauMH B Apyr. Lenta e pga HamepuMm u
oTneyaTame BCUYKKM 4YeTupuumdpeHu ymcna ot snga ABCD, 3a kouto: A+B =
C+D (Hapuyame rv wactamem umcna). ToBa We peanusmpame C NomMoLlTa Ha
yetmpun for-umkKbia — 3a BCaKa umdpa no eanH. Han-BbHWHMAT LUUKBA LWe HU
onpeaens xunagute. Ton we 3anoysa oT 1, a octaHanute oT 0. OcraHanuTte
UMK LWe HU onpeaensaT CbOTBETHO CTOTUUMTE, AeceTuumnTte n egnHuuute. Lle
npasuM npoBepKa AasN TEKYLWOTO HM YUC/IO € WacCT/IMBO B HaW-BbTPELUHMS
UMKBST M aKo e Taka, Wwe ro oTneyarsaMe Ha KOH3osata. ETo npumMepHa
peanusaumsa:

for (int a = 1; a <= 9; a++)
{
for (int b = @; b <= 9; b++)
{
for (int c = @; c <= 9; c++)

{




232 BbBeneHune B nporpamMmpaHeTo cbC C#

for (int d = 9; d <= 9; d++)

if ((a + b) == (c + d))
{

" uon

Console.WriteLine(" " + a + + b + +C+ +
d);

ETo yacT oT oTneyaTaHusa pesyntaT (LeNUsT € MHOrO Ab/br):

PR RPRRRRRPR
NNVNNRPRPRRPRO®
NRPFONRPRORO®

PNWORLRNMNOR

OcTaBsiIMe 3a [OMAlLHO Ha CTapaTeNHUsa YuTaTen Aa Npeanoxun rno-ehekTUBHO
pelleHMe Ha cbliaTa 3aJada, KOEeTO MOM3Ba CaMO TPWU BJIOXKEHU LMKBbNA, a He
yeTmpu.

TOTO 6/49 — npumep

B cnegBawmns npmmep e HaMepmuM BCUYKK Bb3MOXHU KOMBMHaLMM OT TOTOTO B
urpata "6/49". Tpabsa na HaMepuM K oTneyaTaMe BCUYKN Bb3MOXHW U3BAAKMU
OT 6 pasfIM4YHM Yncna, BCAKO OT KOUTO e B MHTepBana [1...49]. LLle nanonssame
6 for-umkbna. 3a pasnumka OT NpegHUs npuMep, ymcnata He MoraT ga ce
noeTapaT. 3a Aa n3berHeM NOBTOPEHMUATA, Le Ce CTPEMMM BCAKO C/eaBallo
4yncno da € no-roasiMo OoT NPeaxoaHOoTOo. 3aToBa BbTPELIHUTE UMUMKW HAMa Aa
3ano4ysaTt OT 1, a OT YMCNOTO, A0 KOETO € CTUrHan npeaxoaHus umksn + 1. Mpu
NbpBMAT UMKDBA We Tpsbea aa BbpTuMM A0 44 (a He Ao 49), BTopusaT Ao 45, 1 T.H.
MocnegHUAT UMKDBA We e A0 49. AKO BbPTUM BCUUKM LUK 0 49, We noayymm
CbBnagawm 4Ymcna B HAKOM OT KOMBMHauumTe. Mo cbuwaTa NpuUYnMHa BCEKMU
cneasaul UMKbA 3ano4ysa oT 6posva Ha nNpeaxoaHus + 1. Heka ga BMamMMm Kakso
e ce nosiyyu:

for (int i1 = 1; il <= 44; il++)
{
for (int i2 = il + 1; i2 <= 45; i2++)

{
for (int i3 = i2 + 1; i3 <= 46; i3++)
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for (int i4 = i3 + 1; i4 <= 47; id++)
{
for (int i5 = i4 + 1; i5 <= 48; i5++)
{
for (int i6 = i5 + 1; i6 <= 49; i6++)
{

+ i2 + +
+ 15+ " " + i6);

Console.WriteLine(il +
i3+ " "+ i4 +

non

Bcnuko wmsrnexpga npaswnHo. [a crapTupame nporpamata. WMarnexapa, de
pabotn, HO MMa eauH npobnem - KoMbMHaUMUTE Ca MpPeKaNeHO MHOro wu
rnporpamaTta He 3aBbpluBa (eaBa NM HAKOW LWe A n3daka). ToBa e B pena Ha
HelaTa 1 e egHa oT npuunHuTe ga nma TOTO 6/49 — KOMBMHAUMNTE HANCTUHA
ca MHoro. OctaBsMe 3a ynpaxHeHue Ha nbo3HaTenHusa yntaten ga npoMeHu
roOpHMS NpUMep Taka 4ye camo fga npebpou KoNKo ca BCUUKUTE KOMBUHALMKN OT
TOTOTO, BMECTO Aa rv otneyaTta. Ta3m npoMsaHa we HaMmanm gpactmyHo obema Ha
oTneyaTaHUTe Ha KOH301aTa pe3ysaTaT 1 nporpamaTta LWe 3aBbpLlun YyAUBUTENHO
6bp30.

YnpaxHeHus

1. HanuweTe nporpama, KOSTO oTnedyaTBa Ha KOH3o0naTa umcnata oT 1 ao N.
Yncnoto N Tpsbsa ga ce yeTe OT CTaHAAPTHUS BXOA.

2. HanuweTte nporpama, KoATO oTneyaTBa Ha KOH3osaTa uucnata ot 1 go N,
KOUTO He ce AenaT efHoBpeMeHHOo Ha 3 u 7. Ymcnoto N pga ce 4ete oT
CTaHAapTHUA BXOA.

3. HanuweTe nporpamMa, KosiTo YeTe OT KOH30/1aTa nopeauua oT uenm yncna um
oTneyaTBa HaM-MasKOTO U HAW-roNSAMOTO OT THAX.

4. HanuweTe nporpama, KOSTO oTnedaTBa BCMUKU Bb3MOXHW KapTu OT CTaH-
AApTHO TecTe KapTu 6e3 mxokepun (MMaMe 52 kaptu: 4 6ou no 13 kaptn).

5. HanuweTte nporpama, KosaTo 4yeTe OT KOH3o0naTa umcioto N m oTnedaTsa
cymaTa Ha nbpBuTe N uyneHa ot pegunuarta Ha ®nboHaun: 0,1, 1, 2, 3, 5, 8,
13, 21, 34, 55, 89, 144, 233, 377, ...

6. Hanwnwete nporpama, kosato npecmsata N!/K! 3a gageHn N n K (1<K<N).

HanuweTte nporpama, kosato npecmsata N!*K!/(N-K)! 3a gageHn N mn K
(1<K<N).
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

B koMbuHaTOpukaTa umciaTa Ha KaTalna 2% atala(nz’s)r']umbers) ce usyuc-
n)!

nsiBaT no cnegHata dopmyna: " n+iln | (n+1)!n!, 3a n = 0. Hanun-

LeTe rnporpama, KosiTo U34mciagasa n-TOTO 4YMcno Ha KaTanaH 3a AafeHo n.

HanuweTe nporpamMa, KOATO 3a Aaf€HM LEIM uYucina n M X, NpecmaTa

cymaTa: S :1+%+%2 +"'+%”

HanuweTte nporpama, KOSITO YeTe OT KOH30/1aTa NONOXUTENHO USA0 YNCIO
N (N < 20) v oTneyaTBa MaTpuua C Yncia KaTto Ha durypaTta no-gony:

N=3 N=4
1123 11234
3 213|415
5 34|56
4|15|6|7

Hanuwete nporpamMa, KOSTO npecMsitTa C KOJIKO HYAM 3aBbplliBa
akTopmensT Ha AaaeHo yucno. MNMpumepu:

N =10 -> N! = 3628800 -> 2
N = 20 -> N! = 2432902008176640000 -> 4

HanunweTte nporpama, kosaTo npeobpasyBa AaAeHO YMCNO OT AeCeTMYHa B
ABOWYHa bponHa cucteMma.

HanuweTte nporpama, kKosTO npeobpasyBa AafeHO YMCIO OT ABOMYHA B
pecetnyHa 6poliHa cucteMma.

HanuvweTte nporpama, KoATo npeobpasysa AaAeHO YUCO OT AeceTu4yHa B
LwecTHancetTmyHa 6poliHa cuctema.

HanuweTte nporpama, KosaTo npeobpasyBa AafeHO 4YMCIO OT LeCTHance-
TU4YHa B geceTu4yHa 6ponHa cucrtema.

HanuweTe nporpama, KosiTo No gageHo uncno N oTneyatBa umcnarta ot 1
Ao N, pasbbpkaHu B Cny4yaeH pea.

HanuweTte nporpaMa, KOSTO 3a AafeHM ABE 4ucna, HaMmpa Hak-ronemus
UM obu, genuTen.

HanuweTte nporpama, KosATO N0 AafeHO 4YMCIO N, U3BEXAa MaTpuua BbB
dopmaTa Ha cnupana:

1 213 1|4
npuMep npu n=4 12113114 |5
1116 | 15| 6
10| 9 | 8 |7
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PeweHua n ynbTBaHUA

1.
2.

10.

11.

M3non3sanTe for LUUKbBI.

M3nonseanTte for UMKBA W ornepaTtopa % 3a HaMMpaHe Ha OoCTaTbK MNpwu
uenoynmcneHo peneHue. EAHO 4YMCNO num He ce genM Ha 3 WM Ha 7
eHOBpeMeHHO, ako (num % (3*7) != 0).

MbpBO NpoueTeTe 6pos umcna, HanpuMmep B NpomeHnmBa n. Cnep ToBa
BbBEeAETE n UMC/a NocneaoBaTenHo ¢ eamH for UMKbA. [lokaTo BbBEXAATE
BCSIKO C/le4Ballo YMC0 3ana3BaiTe B ABe NPOMEH/IMBM HAaN-ManKoTo U Han-
rosIIiMOTO YMC/10 10 MOMEHTA.

HomepupaiiTe kaptuTe OT 2 40 14 (Te3n yncna we CbOTBETCTBAT Ha KapTute
or2,63,4,5,6,7,8,9, 10, ], Q, K, A). Homepupaite 6oute ot 1 go 4 (1
- cnatus, 2 — Kapo, 3 - Kyna, 4 - nuka). Cera Beye MOXeTe Aa 3aBbpTuUTe
2 B/IOXEHW UMKDBbMa U Aa oTnedyaTaTe BCsKa OT KapTuTe.

Yncnata Ha PduboHaum 3amouBaT oT 0 m 1, KaTo BCHAKO cieABallo ce
nosly4aBa KaTo CyMa OT NpeaxoaHUTE ABE. MoxeTe Aa HaMepuTe NbpBUTE
n ymcna Ha OuboHaum ¢ for UMKDBA OT 1 A0 n, KATO Ha BCSKa mTepauus
npecMdaTaTte nopegHoTo 4ncno, M3MoN3BanKun npeaxogHnTe ABe (KOVITO ue
nasute B ABE AOMbJ/IHUTENHN MPOMEHNBN).

YMHoOXxeTe ymncnata ot K+1 go N.

BapuaHT 3a pelieHne e NooTAENHO Aa NpecMsaTaTe BCeKM OT pakTopuenute
N Hakpas Aa M3BbpLIBaTe CbOTBETHUTE onepauun C pesyntatute. MNMomuc-
neTte Kak MOXeTe Aa OonTUMU3MpaTe npecMsTaHuATa, 3@ Aa He cMmaTaTe
npekaneHo MHoro daktopuenu! lMpu obMkHOBEHU ApobU, CbCTaBeHWU OT
dakTopuenu MMa MHOro Bb3MOXHOCTM 3a CbKpalleHne Ha eqHaKBU MHOXWN-
Tenu B UMcnuTensa n 3HameHatens. Tesn onTMMn3aumm He caMo e HaManaT
NU34ncneHnaTa u e yBennyaT Npou3BOAUTENHOCTTA, HO LWe Bu M36aBaT u
OT NMpenbiBaHUSA B HAKOW cUTyaunu.

MornegHeTe nNpeaxoaHaTa 3ajava.

3agjadvaTta Moxe ga pewmnte ¢ for-umkbn 3a k=0..n, KaTo nosnseBaTte Tpwu
LOMbAHUTENHN NpoMeHnuBK factorial, power U sum, B KOMTO Aa na3suTe 3a
k-TaTa utepaumsa Ha uukbna cboTBeTHo k!, xK n cymaTa Ha nbpBuUTe k uneHa
Ha peanuaTa. AKo peanusauusaTta Bu e gobpa, Tpsbsa ga umate camo eauH
uMKbn K He TpsibBa Aa nonsBaTe BbHWHM PYHKUMKW 3@ M34YUC/IEHME Ha
dakTopmen n 3a cteneHyBsaHe.

Tpsabea ga m3nosnseaTte ABa BNOXEHWU UMKbAa, No nogobue Ha 3agayarta 3a
oTneYyaTBaHe Ha TPUBIBAHUK C YMcaa. BbHIWHNAT Uunkba TpsbBa Aa BbpPTU
oT 1 o N, @ BbTPELWHUAT — OT CTOMHOCTT@ Ha BbHLUIHMSA A0 CTOMHOCTTA Ha
BbHWHKMA + N - 1.

BpoaT Ha HynuTe B Kpas Ha n! 3aBUCKM OT TOBA, KOMIKO NbTU yncnoTto 10 e
penuten Ha pakTopuena. NoHexe npounsBegeHmneTo 1*¥2*3...*n nma noseuye
Ha 6bpon genutenu 2, oTkoAkoTo 5, a 10 = 2 * 5, TO 6posaT Hynm B n! e
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12.

13.
14.
15.
16.

17.
18.

TOYHO TOSIKOBA, KOMIKOTO Ca MHOXWUTENUTE CbC CTOMHOCT 5 B npousBene-
Hmeto 1*2*3....*n. NoHexe BCAKO NMeTo YNC/IO Ce Aenn Ha 5, a Bcako 25-T1o
yncno ce Aenu Ha 5 ABYKpaTHO M T.H., TO 6pos Hynu B n! e cymaTa: n/5 +
n/25 + n/125 + ...

MpoueTeTe B YunkuMneamsa KakBO MpeacTaBnsBaT OpoNMHUTE CUCTEMMU:
http://en.wikipedia.org/wiki/Numeral system. Cneg ToBa noMucneTe Kak
MO)XeTe Aa NMpeMmHaBaTe OT AeceTudyHa B gpyra 6poriHa cucrtema. MNMomuc-
nete n 3a 06paTHOTO - NpeMUHaBaHe OT Apyra 6poitHa cucTtema KbM aece-
TWU4Ha. AKO ce 3aTpyaHuTe, BUXXTe rnasaTta "bpoliHu cnctemn”.

MornegHeTe npeaxoAHaTa 3ajavya.
MornenHeTe npeaxoaHaTa 3ajava.
MornegHeTe npeaxoaHaTa 3ajadya.

MoTbpceTe B NIHTepHET MHpOPMaLMa 3a Knaca System.Random. NpoyeTeTe B
NHTepHeT 3a MacmBu (Mim B cnegpawaTa rnaesa). Hanpaesete macms € N
efnieMeHTa 1 3anuweTte B Hero ymucnata oT 1 Ao N. Cnep ToBa AOCTaTb4yHO
MHOIO MbTU (MOMUCNETE TOYHO KOJIKO) pasMeHsanTe ABOMKU ClyYanHu umcna
OT MacuBa.

MoTbpceTe B MHTEPHET 3a aJroputbMa Ha EBknua.

TpsibBa oa nanonseaTte AByMepeH MacuB. [oTbpceTe B UHTEPHET UIN BUXTE
rnasata "Macusu".


http://en.wikipedia.org/wiki/Numeral_system

nasa 7. MacuBum

B Tazun TteMma...

B HacTosilaTa TeMa Lie ce 3arno3HaeM C MaCMBUTE KaTo CPeACTBO 3a o6paboTka
Ha nopeauua oT eaHaKBW Mo TUN efnieMeHTH. LLle 069CHMM KakBo NpeacTaBnsaBaT
MacMBUTE, KaK MOXEM Ja JAekjapupaMe, Cb3gaBaMe, WHWLMANU3MpaMe U
n3nonssame Macueu. llle o6bpHEM BHMUMaHME Ha €AHOMEPHUTE U MHOro-
MepHMUTe MacuBM. Llle pasrnegame pasnnMyHN HAUYMHKN 33 06X0XKAAHE Ha MacuB,
yeTeHe OT CTaHAAPTHUSA BXOA M OTnedaTBaHe Ha CTaHAapTHUA u3sxoad. e aaaem
MHOIO NpUMepU 3a 3a4a4vn, KOUTO Ce pellaBaT C U3MoJ3BaHEeTO Ha Macueu u Lie
[IEMOHCTpMpPaAMe KOJIKO MOoJIE3HM Cca Te.
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KakBo e "macusB'"?

MacuBuTE Ca HEM3MEeHHa 4acT OT MOoBEeYeTo e3uMuM 3a nporpaMupaHe. Te
NpeAcTaBnsABaT CbBKYMHOCTM OT NPOMEH/INBU, KOUTO HapuyaMe efNleMeHTH:

EnemeHr
Ha macuBa

MacusoTt5
e/leMeHTa

EnemeHTuTE Ha MacmeuTe B C# ca HoMepupaHu c umcnaTta 0, 1, 2, ... N-1. Tesn
HOMepa Ha eNeMeHTU ce HapmyaT MHAEKCU. bpoaT efieMeHTM B Aa€H MacuB ce
Hapvya AbJ/HKMHA HA MacuBa.

Bcuukun enemMeHTV Ha AaAeH MacuB Ca OT €4MH U CbLUW TUM, HE3AaBMCUMO Janu e
NPpMMUTUBEH 1IN pedepeHTeH. ToBa HM MoMara ga npeacrtaBuMM rpyna oT
€4HOPOAHWN eNeMEHTU KaTo MnoapefeHa CBbp3aHa NnocnefoBaTeNHOCT U Aa mn
obpaboTBame kKaTo eqHO UsNo.

MacuBuTe MoraT ga 6bAaT OT pas/IMYHM pa3MEPHOCTU, KaTo Hali-yecTo
M3Mos3BaHN ca eAHOMEpPHUTE 1 ABYMepHUTe MacuBu. EfHOMeEpHUTE Macusm
Ce HapuyarT olle BEeKTOpM, a ABYMEPHUTE — MaTpuLM.

OexnapupaHe u 3apaensHe Ha MaCcUBMU

B C# macuBuTe MMaT PUKCUpaHa Ab/KMHA, KOATO Ce yKasBa npu MHULMA-
nn3npaHeTo UM u onpepens 6pos Ha enemeHTuTe uUM. Cnep KaTo BeAHbX e
3ajafgeHa Ab/KMHATA Ha MacuB MpU HEroBoTO Cb3AaBaHe, cCfiej ToBa He e
Bb3MOXHO Aa Ce NpoMeHS.

HNexknapupaHe Ha MacuB

Macueu B C# geknapupame no cnefHums HauuH:

int[] myArray;

B npumMepa npoMeHnvMBaTa myArray € MMETO Ha MacuBa, KOWTO € oT Tun (int[]),
T.e. leKnapvpanu cMe MacuB oT uenu uucna. C [] ce o603HayaBa, Ye NpoMeH-
NMBaTa, KOSITO AeKnapupaMe, € MacuB OT e/IEMEHTU, @ HEe eANHUYEH eNIeMEHT.

Mpwn peknapaums Ha nNpoOMeHSMBATa OT TUMM MacuB, Ta nNpeacTaBnsBa
pedepeHums (reference), KOATO HSIMA@ CTOMHOCT (COYM KbM null), Tbi KaTo oLle
He e 3aZefieHa NaMeT 3a eNeMeHTUTe Ha MacuKBa.



naesa 7. Macusu 239

ETo Kak nsrnexaa enHa npoMeHsMBa OT TUM MacuUB, KOSITO € AeKnapupaHa, HO
owle He e 3a4esieHa NaMeT 3a eIeMeHTUTE Ha MaCuBa.

Stack Heap

myArray )é»

B cTeka 3a u3nb/HEHME Ha NporpamMaTa ce 3ajens NpoMeHanBa C UMe myArray
M B Hesl ce nNocTtaBs CTOMHOCT null (niMnca Ha CTOMHOCT).
Cb3naBaHe (3aaensiHe) Ha MacuB — onepartop hew

B C# macumB ce cb3paBa C K/K4YOBaTa AyMa new, KOATO CAYXW 3a 3aAensHe
(anokupaHe) Ha namert:

int[] myArray = new int[6];

B npumMepa 3amensaMe MacuB C pa3Mep 6 efieMeHTa OT LesIoYMCIIeHns Tun int.
ToBa o3HauaBa, Ye B AMHaMn4yHaTa namet (heap) ce 3agensa yyacTbk OT 6 nocrne-
[OBATENHMU LN YNCa, KOUTO Ce MHULMANM3npaT CbC CTOMHOCT O:

Stack Heap

myArray

v
o
o
o

KapTuHkaTa nokassa, 4ye cfes 3a4efsHETO Ha MacuMBa NpPOMeHSIMBaTa myArray
COYM KbM agpec B AMHAMMYHaTa naMeT, KbAeTO Ce HaMMpa HelHaTa CTOMHOCT.
EnemMeHTMTE Ha MacuBuUTE BUHAru ce CbXpaHABaT B AMHaAMUW4YHaATa NaMeT (B T.
Hap. heap).

Mpw 3agensHeTo Ha MacuB B KBagpaTHUTeE Ckobu ce 3apaBa 6poOAT Ha enemeH-
TuTe My (LSS0 HEOTpULATENTHO YNCNO) U Taka ce pUKcMpa HerosaTa AbJ/IKUHA.
TUNBT Ha efeMeHTUTE ce Mue Cfej new, 3a Aa Ce yKaxe 3a KakKBW TOYHO
enemMeHTn TpsbBa aa ce 3agenu namer.

MHnunanmsauma Ha macuB. CTOMHOCTM NO
noapas6bupaHe

Mpeaun aa M3nonssaMe efieMeHT OT AaZleH Macus, Tol TpabBa Aa MMa Ha4vasnHa
CTOMHOCT. B HAKOW €31LM 33 NporpaMmnpaHe He ce 3a4aBaT HayasHU CTOMHOCTH
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no nogpasbupaHe n Torasa Npu ONUT 3a AOCTbMBaHE Ha AaAEH €/eMeHT MOXe
Aa Bb3HWKHe rpewka. B C# BCMYKM NMPOMEHIMBU, BKIIIOUNTENIHO U efleMeHTUTe
Ha MacuBMTE, MMAT HadasHa CTOMHOCT no noapasbupaHe (default initial value).
Ta3n CTOMHOCT e paBHa Ha 0 Npu YncneHnTe TUNOBE WM HEVH eKBUBANEHT Npwu
HeuucneHn Tunose (HanpuMep null 3a pedepeHTHU TUNOBe 1 false 3a 6yneBus
T™n).

Pasbupa ce, HayaHN CTOMHOCTU MOXEM Aa 3a4aBaMe U U3PUYHO. ToBa MOXE Aa
CTaHe Mo pas3/IMyHM HauuHU. ETo eanH oT Tax:

int[] myArray = { 1, 2, 3, 4, 5, 6 };

B To3mn CﬂyanI Cb3AaBaMe U UHUWUMann3npame eneMeHTuTe Ha MacmBa €4HO-
BpeMeHHO. ETO KaK usrnexaa MacuebT B NaMeTTa cfef KaTo CTOMHOCTUTE MYy Ca
MHUUMaANN3nNpaHn olle B MOMEHTA Ha AEKNapUpaHe:

Stack Heap

myArray

v
[ERN
(2]
[e)]

Mpy TO3U CUMHTaKCUC KbApaBuTe CKO6W 3aMecTBaT onepaTopa new U Mexay THaX
ca u3bpoeHn HavanHuTe CTOMHOCTWM Ha MacuBa, pas3fefieHM CbC 3aneTau.
TexHnAT 6poin onpenens Ab/HXUHaTa My.

deknapupaHe U MHUUMaNU3NpaHe Ha MacuB — Npumep

ETo olle eanH npumep 3a AeknapupaHe U HENOCPEACTBEHO MHULMANM3MPAHE Ha
MacuBe:

string[] daysOfWeek ={ "Monday", "Tuesday", "Wednesday","Thursday",
"Friday", "Saturday", "Sunday" };

B cnydaa macumBbT ce 3apend cbC 7 eneMeHTta oT Tun string. TUNbT string e
pedepeHTeH TN (06€KT) N HEroBUTE CTOMHOCTM Ce Ma3saT B AMHAMUYHaTa naMer.
B cTeka ce 3agens npomeHnusaTa daysOfWeek, KOSATO COYM KbM y4yacCTbK B
AVHaMM4YHaTa NaMeT, KOSATO CbAbpXKa e/ieMeHTUTEe Ha Macmea. Bcekun oT Te3n 7
efnieMeHTa e o6eKT OT TMN CUMBOJIEH HU3 (string), KOWTO caM no cebe cu coumn
KbM Apyra obnact oT AMHaMuUyHaTa rnaMmeT, B KOATO Ce Na3u CTOMHOCTTa My.

ETo Kak e pa3nonoxeH MacMBbT B NaMeTTa:
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Stack Heap

!/v Monday
/v Tuesday
/ Wednesday

Thursday

- ™| Friday

Saturday

daysOfWeek >

Sunday

NpaHuum Ha MacuB

MacuBuTe no noapasbupaHe ca HyneBo-6asmpaHm, T.e. HOMepauusaTa Ha
eneMeHTuTe 3ano4ysa oT 0. MNbpBUAT enneMeHT nMa mnHaekc 0, BTopuUAT 1 M T.H.
Ako eanH MacuB mMa N eneMeHTa, TO MNOCAeAHUAT eNeMeHT Ce HamMumpa Ha
mnHaekc N-1.

AocTtbn A0 eneMeHTUTe Ha MacuB

[oCTbNbT A0 esieMeHTUTE Ha MacuBUTE e NPSK N Ce OCblLUecTBsBa NO MHAEKC.
Bcekn enemeHT MoXe ga ce AOCTbMU C MMETO Ha MacMBa M CbOTBETHUS MY
nHaekc (nopeaeH HoMep), NOCTaBeH B KBaAapaTHM CKO6M. MoxeM fa ocblie-
CTBUM A0CTbN A0 AAAEH eIeMEHT KaKTo 3a YyeTeHe, Taka W 3a nucaHe T.e. aa ro
TpeTupame KaTto Han-obuKHOBEHa NpoMeHInBa.

MpuMep 3a AOCTbN A0 e/1IeMEeHT Ha MacuB:

myArray[index] = 100;

B ropHus npumep npucBosiBame ctoMHocT 100 Ha eneMeHTa, HamMupall Ce Ha
no3numnsa index.

ETo eanH npumep, B KOMTO 3ajensiMe MacuB OT 4YMcia U cneg Tosa NMpoOMEHAME
HAKOW OT €/1IEMEHTUTE MY

int[] myArray = new int[6];
myArray[1] = 1;
myArray[5] = 5;

Cnep npoMsaHaTa Ha eleMeHTUTe MacMBbLT Ce NpeacTaBs B NaMeTTa Nno CcrefHuns
HaA4UH:
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Stack Heap
. 0 1 2 3 4 5 !
myArray > 0 0 ols];

KakTo ce Bmxaa, BCUYKU €NeMEeHTU, C U3KJTIOYEHMNE Ha Te3n, HA KOUTO U3PUYHO
CMe 3a4anm CTOVIHOCT, ca uHuumanusunpaHu ¢ 0 npu 3agensaHeTo Ha MacuBa.

MacumBuTe MoraT ga ce obxoxagaT C NMOMOLWTa Ha HAKOS OT KOHCTPYKUNNTE 3a
LUMKDBJ1, KaTO Hali-4ecTo U3Moa3BaH € KlacnuyeckusT for LUUKb:

int[] arr = new int[5];
for (int 1 = @; i < arr.Length; i++)

{
}

arr[i] = i;

N3nu3aHe OoT rpaHuLUUTE HaA MacuB

Mpu BCcekn goctbn A0 eneMeHT Ha MacuB .NET Framework npaBu aBTOMaTU4Ha
npoBepKa, Aa/iM UHAEKCDHT € BaJMAeH WIN € U3BbH rpaHuMuMTe Ha MacuBa.
Mpwn oNuT 3a AOCTLMN A0 HEBaMMAEH €/eMEeHT Ce XBbpJis M3K/OYeHMe OT Tun
System.IndexOutOfRangeException. ABTOMaTMU4HaTa NpoBepKa 3a M3NnmsaHe oT
rpaHMUNTE Ha MacmMBa € U3KIKYUTENTHO None3Ha 3a paspaboTumumTe N BOAM A0
paHHO OTKpMBaHe Ha rpewku npu paborta c mMacueun. EctecTeseHo, Te3n NpoBepKu
CWU MMaT U CBOSITA LIEHA N TS € JIeKO HaMansBaHe Ha NPOU3BOAUTENHOCTTA, KOSATO
€ HMLWOXHa B CpaBHeHMe C n3bsrsaHeTo Ha rpewkn oT TMnN "nsnunsaHe ot macus",
"[NOCTbN A0 He3ajenleHa naMmeT" n aApyru.

ETo eanH npumMep, B KOMTO Cce onMTBaMe Aa U3B/IEYEM €/IEMEHT, KOMTO ce HaMupa
W3BbH rpaHNLUNTE Ha MacuBa:

IndexOutOfRangeExample.cs

class IndexOutOfRangeExample
{

static void Main()

{
int[] myArray = { 1, 2, 3, 4, 5, 6 };
Console.WriteLine(myArray[6]);

B ropHusa npuMmep cb3gaBaMe Macus, KOWTO cbabpxa 6 uenu ymcna. MbpBUAT
eJZIeMeHT ce HaMupa Ha unHaekc 0, a nocneaHUAT — Ha nHaekc 5. OnuTeame ce
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A3 M3BeAEM Ha KoH30/1aTa e/1IEMEHT, KOUTO Cce HaMMpa Ha UHAEKC 6, HO NMoHexe
TaKbB HE CbLlEeCTBYBa, TOBa BOAM A0 Bb3HUKBAHE Ha U3KJIIOYEHUE!

B ChiWindows\system32Zemd.exe |£|E|é,|

Unhandled Exception: System.Index0OutOfRangeException: Index
was outside the bounds of the array.
at IndexOutOfRangeExample .Main{) in C:\Projects\Index0ut0

fRangeExampleM\Index0ut0fRangeExample\Program.cs:line 8

L A

O6pbulaHe HA MacuB B obpaTteH pea — npuMep

B cnegsalinga npuMmep we BuanMM Kak MoXXe a NpoMeHAME eJIEMEHTUTE Ha Aad€EH
MacuMB KaTo v AoCTbMNBaMe No MHAEKC. Llenta Ha 3agavaTa e aa ce noapeast
B obpateH pea (oT3ap Hanpen) eneMeHTUTE Ha gageH MmMacue. Lle obbpHem
e/leMeHTMTEe Ha MacMBa, KaTo M3MNoN3BaMe MNOMOLEH MAacuB, B KOMTO Aa 3anasumM
€N1eEMEHTUTE Ha MbpBUsl, HO B obpaTeH pen. 3abenexeTe, ye AbJ/HDKUMHATA Ha
MacMBUTE € efAHakKBa W o0OCTaBa HENMpPOMEHeHa c/fie4d MbpBOHAYA/IHOTO MM
3apjensiHe:

ArrayReverseExample.cs

class ArrayReverseExample

{

static void Main()
{
int[] array = { 1, 2, 3, 4, 5 };
// Get array size
int length = array.Length;
// Declare and create the reversed array
int[] reversed = new int[length];

// Initialize the reversed array
for (int index = ©; index < length; index++)

{
}

reversed[length - index - 1] = array[index];

// Print the reversed array
for (int index = ©; index < length; index++)

{
}

Console.Write(reversed[index] + " ");

}
}
// Output: 54 3 21
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MpuMepbT paboTn Mo cnegHUs HauMH: NbpBOHAYasHO Cb3haBaMe eAHOMepEeH
MacuB OT TUN int M ro nHuuymanusmpame c umppute ot 1 oo 5. Cnen ToBa
3anasBamMe Ab/KMHaATa Ha MacuBa B UesiouMcneHaTa npomeHnmBa length.
3abenexere, 4ye ce K3MOs3Ba CBOMCTBOTO Length, koeTto Bpbwa 6pos Ha
enemMeHTMTE Ha Macuea. B C# Bcekn MacmB 3Hae CBOSITA AbJIXKUHA.

Cnep ToBa AekslapMpaMe MacuB C MMe reversed, MMall CblLMsA pa3Mep, paBeH Ha
length, B KOMTO LLIE CY NA3UM EJIEMEHTUTE Ha OPUTMHANHUS MAacuB, HO B 06paTeH

pea.

3a aa M3BbPWMM 06PBLIAHETO Ha eNeMeHTUTE U3Nnon3BamMe LnKba for, KaTo Ha
BCSIKa UTepauus yBennM4yaBaMe BoAellaTa NpoMeHaMBa index C eagMHMLA M Taka
CWn ocurypsieame nocsegoBaTeneH AOCTbM A0 BCEKW eleMeHT Ha MacuBa array.
KpuntepuaT 3a Kpai Ha UMKb/ia HU NOACUTYpsiBa, Ye MacmBbT we 6bae obxoaeH
OT Kpaun A0 KpaMu.

Heka npocneauMm nocnefoBaTesIHO KakBO Ce C/lyyBa MpuU UTepupaHe BbpXy
MacumBa array. [lpyM nbpBaTta mTepauus Ha uukbiaa index mMMa ctomHocT 0. C
array[index] pocTbnBaMe MbpBUSA €1E€MEHT Ha MacuMBa array, a CbOTBETHO C
reversed[length - index - 1] pocTbnBamMe nocsieAHUMA e€/1IeMeHT Ha HOBUA
MacuB reversed 1M U3BbpLIBaMe NpuceoaBaHe. Taka Ha nocnegHuUs eieMeHT Ha
reversed NMPUCBOMXME MbpPBUA €/IEMEHT Ha array. Ha Bcsika cneasalia utepaumsa
index ce yBenuyaBa Cc eaMHMUA, NO3NUUATaA B array Ce yBenmyasa C eamMHuua, a
B reversed ce HaMang c egmHuua.

B pesynTtaT OT M3nb/HEHUTE OT nporpamaTta AencrteBumsa obbpHaxMe MacumBa B
obpaTeH pea n ro otnedataxme. B npumepa nokasaxme nocnenoBaTesHO
obxoxaaHe Ha MacuB, KOETO MOXe [a Ce U3BbLPLKM U C ApYrUTe BUAOBE LINKIN
(HanpumMep while u foreach).

YeTeHe Ha MacumB OT KOH30J1aTa

Heka pasrnepamMe kak MOXeM JAa MpoyeTeM CTOMHOCTMTE Ha MacuB OT
KoH3onaTa. e u3nonssame for uMKkba M cpeacteata Ha .NET Framework 3a
yeTeHe OT KoH3o0/aTa.

[MbpBOHayanHO npoynTaMe eanMH pen OT KOH30/aTa C  MNoMouwTa Ha
Console.ReadLine(), cnen ToBa npeobpasyBamMe nMpoyYeTeHUs pea KbM UsI0
4ynCcno c noMowTa Ha int.Parse() ¥ ro npuceosiBame Ha n. YMcnoTo n Nnonssame
rMno-HaTaTbK KaTo pa3Mep Ha Macuea.

int n = int.Parse(Console.ReadLine());
int[] array = new int[n];

OTHOBO M3NON3BaMe UWKBLA, 3a Aa obxoamMm MacuBa. Ha Bcska nTepauna
NMpPMCBOSIBaMe Ha TeKYLLNS eleMeHT NpoYeTeHOTO OT KOH30/1aTa Yncnio. UnkensT
e ce€ 3aBbpT™h N NMbTU, T.€. WE obxoam uenuss mMacuMB M Taka we Nnpo4yeTem
CTOMHOCT 3a BCEKWN eANH eNIEMEeHT OT MacuBa:

for (int 1 = @; 1 < n; i++)
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{

array[i] = int.Parse(Console.ReadLine());

}

NpoBepka 3a CUMETpUSA Ha MacuB — NpUMep

EAMH MacMB € CMMeTpMYeH, aKo MbpBUAT M MOCAEAHUAT My €ENeMeHT ca
€lHaKBU U CbLUEBPEMEHHO BTOPUSAT WM MPEANnoC/eaHUAT My efleMeHT CblUo ca
elHaKBM M T.H. Ha kapTuMHKaTa no-4osly, Ca MOKasaHW HAKOJIKO NMpuMepa 3a

CUMETPUYHN MaCUBU.

112|2(1 112|13(]2|1 1123|321

B cnepBawus npuMeEpeEH Koa We BnanMM KakK MOXeEM Aa npoBepuM ganuv AaneH

MacuB € CUMETPUYEH.

Console.Write("Enter a positive integer: ");
int n = int.Parse(Console.ReadLine());
int[] array = new int[n];

Console.WriteLine("Enter the values of the array:");

for (int i = @; i < n; i++)
{

array[i] = int.Parse(Console.ReadLine());

}

bool symmetric = true;
for (int 1 = @; i < array.Length / 2; i++)

{
if (array[i] != array[n - i - 1])
{
symmetric = false;
break;
}
}

Console.WriteLine("Is symmetric? {@}", symmetric);

Tyk OTHOBO Cb3AaBaMe MacuMB W MpoyYnTaMe efieMeHTUTe My OT KOH3onaTa. 3a
fla NpoBepuM JasiM MacuBbLT € CMMeTpuyeH, TpsibBa Aa ro obxoauM camo A0
cpepata. T e eneMeHTbT C MHAEKC array.Length / 2. Mpu HeYyeTHa AbXUHA
Ha MacuBa TO3U UHAEKC € CPeAHUSAT €NeMEHT, a NPU YEeTHa — eIEMEHTBLT BASIBO

OT cpenaTa (MoHexe cpedaTa € Mexay ABa efleMeHTa).

3a pa onpeaenum ganun fafeHusaT Macue € CUMEeTpUYEH, e nonssame 6yneBa

NMPOMEHIMBA, KaTO NMbpBOHAYaJ/IHO NpneMamMe, 4He MaCUBbT € CUMETPUYEH.
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