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BBegeHue

= [OBOpAT, YTO KOA, NpOrpaMM He pa3pyLUaeT NaMsATb, CNu
3TW NporpaMmbl, 6yayumn 3anyLeHHbIMU B OHOM a[IpeCHOM
NMPOCTPAHCTBE, KOPPEKTHO M30/IMPOBAHbI APYr OT Apyra

= Bepudukaumsa koaa — 3TO NPOLECC aBTOMATUYECKOrO
NIOKa3aTeNbCTBA TOr0, YTO 3TOT KOA HE pa3pyLUaeT NaMsTb



15.1. Knaccudukaums npuMeHsieMblX Ha NpakTUKe
anropnTMoB BepudmnKaLumm

= ANIropuTMbl BEpUdUKaLmn SBASKOTCS

MeTaBblYNCNUTENBbHBIMWU anropuTMamu. osTomy
COBEpPLUIEHHO HeyANBUTENbHO, YTO aNropuTMbI
BepuduKauum B obLLEM cnydae nMeloT npobremsl,
CBOWCTBEHHbIE MOOLIM METaBbIYNC/IUTENBHBIM aNrOPUTMaM,
a UMEHHO:

" 3KCrNoHeHuUnaibHasa CINOXHOCTb

" NnoTeHuunas/ibHad HETEPMUNHNPYEMOCTb

= Takune anropuTMbl NPEACTABNAIOT CKOpee TEOPETUHECKUH,
HEeXenn NpakTu4eckum nHtepec. Nostomy mx
pa3paboTynkaM NpuUXoanTCS KakMmM-To 06pa3om
OrpaHMYMBaTbL 3a4ayy, YTOObl NOAYYUTb MPUMEHUMbIE Ha
NpaKTUKe pe3ynbTaThl



[1Ba noaxoada K orpaHU4YeHuio 3agadmn ang
anropnTMoB BepudmnKaLumm

= KOHUEHTpaLMs YCUINN Ha BbISIBNEHUM TONbKO TaKNX
owmnboK B NporpamMmax, NoOUCK KOTOPbIX He TpebyeT
3KCMOHEHLMANIbHOW CIOXXHOCTU U BbINOJTHAETCS 33
KOHEe4yHoe BpeM4
= [1ns 3TOro noaxona XapakTepHO TO, YTO CyLLEeCTBYIOT NMporpamMmbil,
B KOTOPbIX BepmchKaTop HE HAaXOoAUT HU O,EI,HOVI OLUM6KVI, 7
KOTOpble, TEM HE MeHee, pa3pyLLaloT NaMATb
= PaboTa Nnilb C HEKOTOPbIM NOAMHOXXECTBOM MPOrpaMm,
NS KOTOPbIX PaKT Hepa3pyLeHns M1 NamaTn MOXHO
[10Ka3aTb 3a KOHeYHoe BpeMs C UCMoJsib30BaHNEM
a/IropUTMa NPUEM/IEMOM CJIOXHOCTU

= 3TOT TUN BEPUPUKATOPOB OT/IMYAETCHA TEM, UTO CYLLIECTBYIOT HE
pa3pyLlatoLLmMe NaMsaTb MPOrpaMMbl, KOTOpbIE HE MOTYT ObiTb
NOKa3aHbl aArOPpUTMOM



Bonpoc NpUMEHMMOCTIN anropuTtMa BepudmKkaLmm C
OrpaHNYEHNAMMA

= Ecnu 3aa4a HEKOTOPOro MeTaBbl4YNCIIUTENTbHOIO
anroputMa 6blna Kak-To orpaHnyeHa, To cpasy Xe
BO3HMKAET BOMPOC O TOM, KakKne BXOAHbIE AaHHbIE
(NporpamMmMmbl) OH CMOXKET 06paboTaTb

= 1N cynepkoMnuAsTOPOB N YAaCTUYHBIX BbIYUCITUTENEN
3TOT BOMPOC [I0 CUX MOP OCTAETCA OTKPbITbIM (OTBET Ha
HEro NpUXoaAnTCS UCKaTb METOAOM Npob M OLWNOOK)

= [Ina BepudunKaTopoB OTBET 3aBUCUT OT TOro, Kakowu
noaxop (nepsbi M BTOpon) 6bin BbiIOpaH ans
OrpaHnU4YeHns 3aaa4u



Bonpoc npuMeHnMOoCTn anroputMa Bepudukaunm ¢
orpaHnyeHmnsMun (nepebin THMN)

= BepudpukaTopbl, NpeaHa3Ha4YeHHbIe AN1S BbiSB/IEHNS
ornpenesieHHoro Knacca owmnbok B rnporpammax,
NCNOJb3YKOTCA Npu pa3paboTke NporpaMM Ha 3Tane
TeCTUPOBaHMSA. TeM CcaMbIM, Ha BXO[ TaKuX
BEpU@PUNKaTOpPOB NoAatoTcA ftobble NnporpaMMbl B Haaexae,
YTO B HMX 6yayT 0bHapy>XeHbl OLUNOKM

= 3anycK Takoro BepuunkaTopa MOXXHO pacCMaTpuBaTb Kak
O[INH U3 TeCTOB, KOTOPbIM NOABEPraeTcs nporpamma. Ecnm
B HEKOTOpPOW NporpamMMe BepuduKaTop He 0OHapy>Xmn Hu
OQHOM OWNOKN, TO MOXKHO CYMUTATb, YTO €ro 3anyck Obin
HanpacHbIM



Bonpoc npuMEHMMOCTU anropuTtMa BepuduKaLmm C
orpaHnyeHnsaMm (BTOpon Tum)

= Bepudunkatopbl, CNOCOOHbIE AOKA3aTb, YTO NPOrpamMma,
NpUHaanexallas HEKOTOPOMY K/lacCy NporpaMmMm, He
pa3pyLLaeT NaMsaTb, cnyxaT ans obecnevyeHus
6e3onacHoCTH

= cnonb3oBaHWE Taknx BepnrKkaTopoB onpaBaaHo U
yA0bOHO B TeX Cilyyasix, eCnn CyLLEeCTBYIOT CneuuanbHble
KOMMNUAATOPbI, FEHEPUPYIOLLME TAaKOW KOA, KOTOPbIN He
TOMIbKO 3aB€AOMO He pa3pyLlaeT namsiTb, HO U
rapaHTUPOBAHHO NPOXOAUT BEPUPUKALINIO

= TeM caMblM OTBET Ha BOMPOC O TOM, IS KAKUX NPOrpamMMm
BEPUMDUKATOP MOXET A0KA3aTb, YTO OHWM HE pa3pyLUatoT
NamsATb, CTAHOBUTCSA TPMBUANbHO NPOCT: ANSA TeX
nporpaMM, KoTopble 6blsIn OTKOMMANIMPOBAHDI
cneunanbHbIM KOMMUASTOPOM



15.2. OcobeHHOCTM BepuduKaTopa Koaa,
ncnonbsyemoro B .NET

= Bepudukatop koaa .NET oTHocuTcst KO BTOpoMy Tuny. OH
MOXET [A0Ka3aTb TO, YUTO COOPKU, reHepupyemble
komnunsaTopamu C#, J# u Visual Basic .NET, He
pa3pyLaloT NamMaTb. [1py 3TOM OH TEPMUHUPYEM N UMEET
NIMHENHYIO CNOXHOCTb



3aueM B .NET Hy)eH BepudukaTop

= 3/1eCb MOXET BO3HUKHYTb C/IEAYIOLLMA BONPOC: 3a4YEM
HY>XEH BepuduKaTop, ECIM KOMNUAATOPbLI U TaK
reHepUpYIOT HE pa3pyLUaloLLMN NaMaTb Koa? YTobbl
OTBETUTb Ha 3TOT BOMNPOC, HY>KHO BCMOMHUTb, YTO:

= cyuwecTBytoT komnmnaTopsl (Hanpumep, Visual C++ with Managed
Extensions), koTopble B 06LLeM c/lyyae MOryT NopoXaaTb Kof,
pa3pyLlaoLLmMn NamMsThb

" B ga3blke C# npeaycMmoTpeHbl unsafe-6/10km 1 unsafe-metoapl,
BHYTPWU KOTOPbIX MOXET HaxoAnTbCA KOA, CMOCOOHbIW pa3pyLUUTb
NamMsTb

= nio6on CIL-koa, B TOM YNCNE U pa3pyLUAOLLNA NaMSATb, MOXHO
HenocpeaCcTBEHHO KOMNUMPOBATL C nomoubio ILASM

" BCEMU 3TUMN BO3MOXXHOCTAMN MOXXET BOCMNOJ1b30BATbCH
3J/10yMbIWWNEHHUK OJ19 HalMUCaHUA BPEAOHOCHOIo Koja



BepndunumpoBaHHbIN KOO U BEPUMDULIMPYEMBIN KOA

= BepuduumnpyeMbin Koa — 3TO KOA, A1 KOTOPOro
BEPUDUKATOP MOXET AOKa3aTb, YTO OH HE pa3pyLUaeT
NamaTb. [pyrmmMmn cnoBamn, ans BepudunumpyeMoro Koaa
MOXXHO 3apaHee, elle A0 3arnycka BepudukaTopa, CkasaTb,
YTO OH YCneLHo nponaeT Bepmudukauuto (Takon Koa
MOXXET reHepmnpoBaTbCcs KoMnunatopoM C#)

= BepudvUnpoBaHHbIM KOO — 3TO KOA, A1 KOTOPOro
BEPUMUKATOP A0Ka3as, YTO OH HEe pa3pyLlaeT naMsaTb. TO
ecTb YTobbl U3 BEPUDULIMPYEMOro KOAA MNOSYUYUTb
BEPUMULMPOBAHHBIN KOA, HY>XKHO 0693aTeNibHO 3anyCTUTb
BepuduKkaTop



15.3. Anroputm BepudunKaLmnm

= B cneundumkaumm CLI npeanoxxeH 6a30Bbi BapuaHT
anroputma sepudukauun. Jlrobas peannsaumsa CLI gomkHa
BK/1tOYATb BEpUMOUKATOP, BEPUDULIMPYIOLLMIA MO KPaNHEN
Mepe Te NporpaMMbl, KOTOpble AornyckaeT 6a30BbIN
anropuTm

= AAroputMm BepuduKaLum npeactaBnsetr cobom BapmaHT
abcTtpakTHoro nHtepnpertatopa CIL-koaa. JIMHENMHOCTb
anroputMa BepudunKkaumm 4OCTUraeTcs 3a CYET TOro, YTO
OH rnocsieaoBaTeNbHO NPOCMaTPUBAET TeNno MeToaa
NHCTPYKLUMS 3@ MHCTPYKUMEN (Npu 3TOM HU OfHA
NHCTPYKUMS He obpabaTbiBaeTcs ABaX<Abl)



15.3.1. CoBMecTnmMoCTb TUMOB

" [lyctb Su T —Tunbl. Toraa S[] u T[] — cooTBeTCTBYIOWME UM
MACCMBHbIe TUMbl, @ S& U T& — TUMbl COOTBETCTBYIOLLUX YNPaBIgeMbIX
yKa3aTeneu

= ToT ¢aKT, YTo S COBMECTUM Mo npuceameaHuto ¢ T, Mbl byaem
3anucbiBaTb Kak S := T

= Onepauus := pednekcMBHa U TPaH3UTMBHA

- I'Ipanma COBMECTUMOCTUN TUIMOB.

= S:=T,ecnm S — 6a30BbIN knacc ans T uim nHTepdenc, peannsyemoin T, u
nNpy 3TOM T — He SABMSIETCA TUMOM-3HaYEHNEM

= S:=T,ecm S n T — nutepdencol, n peanmsauusa T TpebyeT peanusaumm S

S := null, ecnn S — 06BLEKTHBIM TUMN UK NHTEPdENC

S[]:=T[],ecmm S := T n pa3aMepHOCTM MAacCMBOB COBMaaatoT

S :=T& ecmm S =T

= ECNM HXU OAHO U3 3TUX NpaBWJ1 HE BbIMONIHAETCS, TO TUMNbl SN T —
HEeCOBMECTUMbI



15.3.2. KoHpUrypaumm creka

byaeM Ha3biBaTb KOHMUIypaLUMenN cTeka AaHHbIE O
KONIMYECTBE C/IOTOB Ha CTEKE M TUMbl 3HAYEHUWN, NEXALLMX
B 3TUX cnioTax. [1pn aToM KOHPUrypaumio, coaepxkatuyto 0
cnoTos, 6yaeM Ha3biBaTb MYyCTOM KOHMUrypauuen

PaccMoTpyM ABe onepauun Haj KOHpUrypaumsamu,
KOTOpbIE UCMONb3YIOTCA B aNropuTMe BepndunKaLmu:

i. MpOBEpPKa COBMECTUMOCTU AIBYX KOHMDUrypaL i
2. C/INSIHUE ABYX KOHMUIypaLum



[poBepKa COBMECTUMOCTU ABYX KOH(UIypaLmnm

= Onepauust NpoBepkn COBMeCTMMOCTN UMEET [iIBa ornepaHaa:
KoHpurypaumm C n K

= (OHa BO3BpallaeT byneBckoe 3HauYeHne, NoKasbiBatoLlee,
coBMecTnma nu KoHopurypaumusa C ¢ koHdpurypaumnen K



ANropuTM BbIYNC/IEHNS OMnepaLmm COBMECTUMOCTH
NBYX KOHMOUIypaLunm

= Ecnm KonnyecTso c1oToB B KOHurypauusx C n K
pa3nM4yHO, TO BO3BpallaeM false. B npoTnBHOM ciyyae
nycTb N — KOIMYECTBO CNOTOB B KOHMUrypauumn C
(ectecTtBeHHO, U B K TOXe)

= Ecnn N = 0, To BO3BpallaeM true

= [lyctb i npoberaet 3HayeHust oT 1 go N. Toraa ans
Ka)XA0ro TakKoro i BbIMOJIHAEM cneayollee:

" MycTb S — Tun i-ro cnota KoHgwurypaummn C, a T — TMn i-ro cnota
KOHMUrypaumum K

= EcmHeT :=S, TO BO3BpaLlaeM false
= BosBpallaem true



Onepaunst CNMnSHUSA ABYX KOHPUrypaLmnm

= Onepauuns CIMaHUSA ABYX KOHpUIypaunn Takxxe MMeeT ABa
ornepaHaa: KoHpurypauum C n K

= (OHa MOXeT IMb0o 3aKOHYUTBLCS HeycrnexoM, Inbo
BO3BpallaeT pe3y/bTUPYIOLLY0 KOHpUrypaumio R



ANropuTM CNSAHNSA ABYX KOHMUIypaLui

= ECnuM KONM4ecTBo CNoTOB B KOHPUrypaumnax C n K
Pa3IM4YHO, TO AJITOPUTM 3aBepLUAETCA HeycnexoM. B
NPOTUBHOM cNnydae nyctb N — KONIMYECTBO C/TIOTOB B
KoHdurypauum C (ectectBeHHO, 1 B K Toxe)

= Ecnn N = 0, To BO3Bpalll@eM MycTyto KOHPUrypawmo
(NpoAo/mKeHMe Ha cneayloweM cnanae)



ANropuT™ CNMSHUS ABYX KOH(UIypauum
(NpoaomKkeHne)

= [lycTtb i npoberaet 3HayeHns oT 1 ao N. Toraa ans
KaXX[10ro Takoro i BbINOJ/IHSEM CneaytoLlee:

" MycTb S — TMN i-ro cnota KoHurypauum C, a T — Tun i-ro cnota
KOHMUrypauum K.

=  Bbluncngem Tmn U i-ro cnota pesynbTUpyoLen KOHDUrypaumm:
= ecmS:=T,T0U=S.
= B MPOTUBHOM cny4ae, ecim T :=S, T0U =T.

= B NPOTUBHOM c/lydae, ecnm T n S — 06bEKTHbIE TUMbI N Y HUX
cywecrtByeTt 6nmxanwumm 6asosbin Tvn 'V, To U = V.

" B NPOTUBHOM C/ly4yae, aJirOPUTM 3aBEPLLAETCA HEYCMEXOM.
= Bo3BpalllaeM pe3ynbTUPYIOLWLYIO KOHPUIYpaLUIo



15.3.3. OnucaHue anropmuTtma

= B npouecce paboTbl anroput™Ma Ans KaXxaom MHCTPYKL MK
CIL BbluncngeTca KoHurypaums creka. Npun aToM
(paKTnyeckne 3HavyeHuns, nexalime Ha Cteke, B I0KasIbHbIX
nepeMeHHbIX N MapaMeTpax MeToda, He YYUTbIBAOTCA

= Bo3MOXHbI ABa pe3y/sbTata paboTbl anroputma:

= YcnewHas Bepudukaums

= MeToA He COAEPXKUT HEBEPUDULIMPYEMBIX MHCTPYKLMIA. Bee
BO3MOXXHbIE NYTW NEPeAaYn yrnpaBieHns B Tele METOJA PACCMOTPEHbI.
Ana KaXXaoM MHCTPYKLUMN BblYUCIIEHA KOHMDUIYpaLns CTeKa

" HeycnelwHasa BepupuKaLms

= Metoa Nnbo coaepXMUT HeBEpUDULMPYEMbIE NHCTPYKLUMK, NMBO B
NPOLIECCE BbIYNCIEHUS KOHDUIYpaLMKN CTEKA ANt HEKOTOPOU
MHCTPYKLMK 6bIN0 BbISBIEHO NpOTUBOPEYNE



[1aHHble, C KOTOpPbIMM paboTaeT anropuTM

" HensMeHsaeMble AaHHbIe:

= MeTaaaHHble COOpPKK, B TOM YMUCNE KOSIMYECTBO U TUMbl JTIOKANIbHbIX
NepeMeHHbIX U NapaMeTpPoOB METOAA

= MaccuB P, conepxxawinn nHcTpykumnmn CIL B TOM NOpsiAKE, B KaKOM
OHW 3anucaHbl B Tene Metoaa. Nyctb N — KONMYECTBO MHCTPYKL MM
= [I3MeHdeMble AaHHble:

= MaccmB M pa3mepa N, B KOTOPOM XPaHATCA BblYNCIAEMbIE B
npoLecce BepupuKkaLmm KoHPUrypauumm cteka



BepxHun ypoBeHb anropuTMa

= B Hauyane paboTbl anropMt™Ma B MaccmBe M He 3anmncaHo HU
O0HOW KOHMUrypaumw.

= ANroputM nocnenoBaTesibHO NpoCMaTpuBaeT MaccuB P, TO
eCTb Ha Ka)kaOM Luare paboTaeT ¢ 0AHON UHCTpyKumen P
[i], roe i npoberaeTt 3HauyeHnss oT 1 Ao N (byaeM cumTaTh,
4TO MaccuBbl P 1 M HyMepyloTcsl, HaUMHasi C eAUHULIbI)



LLlar anropmntma

= UTtak, P[i] — Tekylwiasa paccMmaTpmBaemast MHCTPYKLUMUS.
Toraa cMoTpuM, 4to cobon npeacrasnsaet M[i]. Ecnn M[i]
elle He CoOAepXUT KOHMUrypaLumio cTeka, TO 3arnncbiBaeM B
M[i] nycTyto KOHpUrypaumio

= [lpoBepsieM, Bepuduumnpyema nm nHCTpykuma Pli],
yUnTbIBas KOHUrypauuto crteka M[i] n nHpopmaumio,
COLEp>KaLLYOCa B MeTadaHHbIX. ECnn MHCTpyKUuuna B
NpYHLUMNE He BEpUPULIMPYEMA UM HE MOXKET ObITb
BbIMOJ/IHEHA MPWU 3a4aHHOW KOHMUrypauum cteka, To
aNropuTM 3aBepLUAETCH HeyCrnexom

= QOcyulecTBrnisieM abCTpakTHOE BbINO/IHEHNE NHCTPYKUMN P
[i]. ApyrnMn cnoBamMu, BblYMUCNSIEM KOHMUIypaLUIo CTeka
S, KoTopas nosyymnack 6bl Nocnie peasnbHOro BbINO/HEHUS
NHCTPYKLINK

(NpoAo/HKEHME Ha CeaytoLeM cnanae)



LLlar anroputma (npoaos/mkeHue)

=  QOnpenensieM, Ha Kakue MHCTPYKLUMN MOXET ObITb
nepeaaHo BbIMOSIHEHME nocne UHCTpyKuun Pli]. Ans
KaXX[0W TakoW MHCTPYKUMK P[j] BbINOMHSAEM cneaytoLlee:

ecnu j < i, To npoeepsieM, COBMeCTUMa I KOHPUrypaums S c
KoHdUrypaumen M[j]. Ecnun okasbiBaeTcs, YTO HECOBMECTUMA, TO
aNropuTM 3aBEepLUAETCHA HEeYCrnexoM.

ecnun j >=iun M[j] ewe He coaepXXmUT KOHMUrypaumm cteka, To M
[j] = S.

ecnu j >=in M[j] yxe coaep>Xvt KoHUrypauuo crteka, To
BbIMOJTHAEM MOMbITKY CIMAHUSA KOHGUrypauun S n M[j]. Ecnu
NOonbITKa YBEH4YaNnacb yCrexoMm, To 3anucbiBaeM pesynbtar

cnusHns B M[j]. B npoTMBHOM Crlydae anropuTM 3aBepLuaeTcs
Heycnexom



