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Jlexmusa 1

1.JIuteparypa 1o Kypcy

B.II.Kaydman fA3biku mporpaMMUpPOBaHUsS — KOHIICIIIIAN U IIPUMEPbI
T.IIpart M.3enkoBuu f3biKu nporpamMmupoBanusg. PaszpaboTka u peajin3a-
st

P.Cebect OcHOBHBIE MOHSATUS I3BIKOB MPOTPAMMHUPOBAHUST

Bern Apu ¢3biku nporpaMMupoBaHus

2.OCHOBHBIE SI3BIKH 3aTparuBaeMble B Kypce

C+-+(Crpaycrpyn 3bik nporpammuposanust C+-+, Crpaycrpyn Jdusaita u
sposmorusa C-++)

Ada (H. Txexanu. f3pk Aja)

java

C+# (C+# yckopenHblit Kype)

Monyna-2(H. Bupt [IporpaMMupoBaHus Ha si3bIKe aj1a)

ObGepon

Pascal /C

Momyna-2 3axymMbIiBajgach Kak Jerkuii si3blK, B MPOTHBOBEC 361Ky Ada.

[Cnaga 1
Omnpenesienne u KiaaccuduKaIus si3bIKOB IIPOTPAMMUPOBAHNUS.

A3BIK mpOrpaMMUpPOBaHUs — IOHATHE He 00sS3aTeJbHO CBSI3aHHOE C KOM-
mborepoM (Hampumep s3biK APL — g3bIK 115 MaTeMaTu4eckuX (hbOopMy,
PLANNER — a3biK st siozedi ). MoxKHO onpenesinTs si3biK MporpaMMupo-
BaHWs 9KCTEHCHBHO, TO €CTh Yepe3 MHOKeCTBO MOHATHT (HAmpuMep CKa3aTh
gro Al — sro C++,C,Ada, n Tak gasee).

pyroe onpenenenune: ZI3bIK TPpOrpaMMUPOBAHUS — UHCTPYMEHT ILIAHUPOBA-
HUS TOBEICHUSA UCIOJTHUTES.

Buapr mporpamMmupoBaHus

1.WrpoBoe nporpamMmmupoBatue (IporpaMMUpPOBaHus JJis ceOsi)
2.HayuHoe mporpamMmupoBanue (s cebs MM OY9eHb OrPAHUYEHHOTO KPyTa

JIVTT)
3.Mmnycrpuasbioe IporpaMMIpPOBaHAe (KOMMEDPUECKOe IIPOrpaMMHUDOBAHNE)

Knaccudukanus o mapagurMe IporpaMMUApPOBAHUS

1.IIpouenyphas (ummeparushas) F(S)->S mporecc mepexona U3 COCTOSTHUS
B COCTOSHHE HEKOTO ABTOMATA. HAJIMYHUE OIEePATOPa NPUCBANBAHUS CTPYKTY-
pupoBaiie HaMsaTu (HAJIXYNE TUIOB JAHHBIX)

2. OyHKIUOHANLHAS TaPaJIATMa,



Jlexma?2
Vcropudeckuii ouepKk pa3BUTHUS SI3BIKOB IPOIPAMMHUDPOBAHUS.

B neproz ¢ 1960 o 1980 roga mosBHIOCH OTPOMHOE KOJUYIECTBO A3BIKOB ITPO-
rpamvupoBaaust (MuaEMYM 400). DT0 GbLIO BHI3BAHO TeM, UTO KaxK b BY.
KaxKJIblil CePbe3HbIH HPOEKT CUYUTA CBOUM JIOJITOM HMETh CBOil COOCTBEHHBI
S3BIK TPOTPAMMUPOBAHUS.

1. ObocHoBaHue BBHIOOpA A3BIKOB Kypca

Fortran
[IpoekT pa3zpaboTKU 3TOTO A3bIKA CUYUTAJICS HEAKTYAJbHBIM TaK KaK CAMBIM
JIOPOTUM PECYPCOM CUUTAJIOCH KOMIIBIOTEDHOE W IaMsTh BPEMsl, CJIeI0Ba-
TeJIbHO OBICTPOIelicTBIE U 3(DDEKTUBHOCTH ITPOIPAMMBI SIBJISIACH TJIABHBIMI
npuoputeTaMu. [[OHATHO 4TO HUKAKON TPAHCIATOP He CIOCOOEH TeHepupo-
BaTh KOJ, O cTeneHN 3P HeKTUBHOCTH PABHBIN KOJAY HANUCAHHOMY 4YesIOBe-
koM. Ho cozmarenn dbopTpana 4eTKO 3HAIM UTO XOTEIU U JTOOUIUCH BCEX TIO-
CTaBJICHHBIX Mejiell. [1aBHble 3aKa39MKN HA POIPAMMBI - BOGHHOE BEIOMCTBO
( pacuerst u3 obaacru mar dusukn). Cravana Maremaruk /busuk pazpaba-
THIBAJT JITOPUTM - JTajiee POrPAMMHUCT eT0 peaan30BbiBajl. OObsICHEHNE IO
Ha OcHOBe OJioK-cxeM. [IporpaMmmucT 3anmMasicd pacupeeieHneM MaMsaTH U
[EePEBOJIOM AJITOPUTMA B MAIIUHHBIE KOIBI(TO €cTh (haKTHIECKH BBIOJIHSLI
dbyukun Tpancasitopa). OTiajka Tak xKe npejacraBisiia npodsemy. Pesyiib-
TaToM paboThl MporpamMMbl Oblia pacredarka nudpoBoil nHdoOpMarwn (Ha-
IpUMep JaMIT TaMATH). [JIaBHBIH TPHOPUTETOM GBIJIO JKeJaHWe MCKIUNThH
13 CXeMBI 9eJJOBeKa KOTOPHIil MePeBOUTh aJITOPUTM B MAIIUHHBIN KO, Y 7Ke
TOTJIA CYIIECTBOBAIYM MPOTPAMMBI 110 TIEPEBOJLY TPOrpaMM ¢ acceMOiepa (aB-
TO KOJOB) HA MAIMUHHBIA A3bIK. COOTBETCTBEHHO HEOOXOIUMO CPEICTBO MO
MEPEeBOJIY MPOIPAMM C sI3BIKA, MOHATHOTO W M3BECTHOTO MATEMATHKAM Ha Ma-
MUHHBI KO/, Baskueiinne onepaTopsl - omepaTop MPHCBANBAHNS,0MEPATITT
BBOJIa/ BBIBOJIA, YCJIOBHBIE OMEPATOPHI, OIEPATOPHI MEPEXO/IA.

Fortran - Tpancigarop dopmyin. Mamunnas komanaa I[F - npororun ome-
paropa [F(e) L1 L2 L3 B doprpane. B doprpate cymecTBoBaio 4 pasHOBU/I-
HOCTHU onepaTopoB nepexoia. B 1964 ObL1 npuHAT HEepBbIil CTAHAAPT A3bIKA
GdopTpaH ABIAIOMUICI CAMBIM TOMY/ISIPHBIM CETOJTHS.

1977 - soBBI# cTanmapT. PopTpaH cTaa KpaiiHe MOMYASPHBIM B MUpe, HO
IPU 9TOM BO BCEX KHUKKAX 10 TPOrPDAMMHUPOBAHUI0 (DOPTPAH - HCTOTHUK
KOHTP-TIpuMepoB. [IpoekT pazpabaThiBajics B CHENIKe - MOITOMY OBLIO Clie-
JIAHO JIOCTATOYHO MHOTO omuOoK. Hanpumep doprpan - e iMHCTBEHHBIN 93bIK
B KOTOPOM XPaHEHWNe MATPUIl OPTAaHU30BAHHO 110 cTo10mamM. OnepaTrop BBIBO-
Jia JKe BBIBOAUT Bce MocTpodro ( 1 BBIBOJ - ofHa cTpouka). CireoBarebHO



HeOOXOMMO DACITHPEeHNUsT S3bIKa I BBIBOJA (CIHMCOK BHIBOJA) HAIIPHMED
JIJTsT BBIBOJTA MATPHII,

QoprpaH npeanonaraicd Ajdd paboOThl ¢ MaTeMATUIECKUMHU MOJIETSIMHA,
HO Ha HEM CTAJIU MHCATh BCE YTO YIOAHO ( HAMPUMED BU3YAJTBHBINH TEKCTO-
BBl pegakTop)./lo 1964 dboprpan 6611 6a30BbiM a3bikoM IBM. B s1o Bpems
siusue IBM 6b110 kpaitne Bennko (kak Oracle + intel + Ms ceitaac). [ias-
HBIII HEJOCTATOK S3bIKa (DOPTPAH - OH MPOBOIMPOBAJ MOdABIEHHE OMHIOOK B
nporpamMax. OCHOBHO# NMpUMep - B3PBIB CIYTHUKA OTIPABJIEHHOIO B KOC-
Moc(omubKa B IporpaMme).

Omneparop MUK B IPOrpPaMme

DO 51=1,3

OIepaToOpBl TeJla MUKJIA

5 CONTINUE

C Touku 3peHus GpopTpaHa 3TO KOPPEKTHAS MPOTpaMMa

Kax b1t oneparop doprpana 6bl1 Ha ¢Boeil cTpouke (cTpoka nepdoKapThl
win JeHTH (Kak npuunHa)). B doprpane npobesbl He Urpain HUKaKOH posin
(To ecTh mporpamMma MorJa ObITH HAHCAHA 0€3 eHHOrO Mpobesia).

Eciu B npuBeieHHOM (bparMenTe 3aMeHUTh 3alaTVI0 Ha TOYKY (OMucKa)
TO IPOrpaMMa CTaHeT TAKOU
DO5I=1.3
JIng skonoMuu namaTu HeT oObaBieHusd nepeMenubix,Ho ecim nepemennas
naumHaercs ¢ OykB [-N To oHa 1esiouncaennas, nnade BenecTBennas. bosee
TOTO JIaHHBIE MPUBA3KH MOYKHO TepeonpelendTh. ¥ PopTpaHa cyliecTByeT
ele MHOZKEeCTBO HEeJIOCTATKOB (sl HHLYCTPUATIBHOIO TPOrpaMMUpoBanst ). B
JIAHHOM OIMUOKEe BUHOBATHI T€ KTO IIPUHSLI PEIIEHUE UCII0/Ib30BATh (hOPTPaH B
TaKOM mpoekTe(3amnyck cyTauka).Ho s maTeMaTnkn (HayIHBIX IPOEKTOB)
naeasien. CyiiecTByer orpoMubiii (poH porpaMM Ha (GOpTpaHe HAKOIIEH-
HBIIl CO BpeMeHH ero nogpiennsd. [longTue noamporpaMMbl BOSHIKJIO BIEPBbIE
B PopTpaHe.

[Iporpammbl Ha popTpaHe MOy YAJIUCH OUeHb 3PPeKTuBHLIME . /lanee Ha-
qa/in pa3padaThIBATh HOBBIE SI3BIKM TE€MHU KOTO He ycrpauBaj (oprpan: 19—
[FIP pemmmim pa3zpaborarh A3bIK JjIsi OOMeHA aJrOpUTMaMU MeXKJIy CODOIA.
Pesymprarom cran a3bik AJII'OJI koropsrit cran cranmaprom mia ZI1, oco-
OEeHHO /)Tl YHUBEPCUTETOB EBpPOIIHI.

Hocrouucrsa AJII'OJIA:

B dorpane 6p1in TOAbKO cratuueckue mnepemennbie. B Ajrose - 6ounas
CTPYKTYDa, CTeKOBOe OJI0YHOe DACIpeeeHne TaMsITH,DeKypcust,(HO He Obi-
JIO OTIepaTOpa BBOJA/BBIBOMIA).

for i:=1 to N step 1 do

begin

s:=s+ali



end
[Iporpamma ma AJII'OJIG0

KitioueBbie ¢J1oBa BBIJIEISIOCH 1O JOTOBOPEHHOCTH - Ha Oymare Moadep-
KHBAHUEM B MAIIUHE 3aBUCUAT OT peasn3anuu. [[03ToMy KaxKaas peaam3aius
BBOJIMJIA CBOW HaOOD OMEpaTOpOB BBOJA/BHIBOIA U CBOW CMOCOD BBIIEIEHHS
KJIIOYEBBIX CJIOB - CJIeJ0BATEIbHO IIPOrpaMMbl He rneperHocuMbl. Ho mpu srom
B ctangapre QopTpaHa MHOI'HE BEIlH HE OIPeJIessIuCh - COOTBETCTBEHHO
MHOT'0€ 3aBHCEI0 OT TeX TPAHCJATOPOB KOTOPBIE yiKe CYIIEeCTBOBAJIN HA dTa-
e paszpaborku crangapra. [Ipu srom dpoprpan 6611 npomte AJITOJIA u 6611
epeHoCHMbIM (ecsin porpaMMa Oblta Hanmcana zHa craggapre ). AJITOJI 06-
Jajgaer psjgoM cBoficTB(o Hux mosaHee) mporpammbl Ha AJITOJIE we GbLam
3¢ dEKTUBHBI, TaK KaK OCHOBHOH Ie/ibio ObLIa IepeJaTh MaTeMaTHIeCKYIO
KpacoTy aaropur™a HoO He 3(pEHeKTHBHOCTD.

Hedopmasibubiit Kpurepuii KatdecrBa KOMIIUISATOPA - CPABHUTH OTHOIIIE-
Hue 3(pHEeKTUBHOCTH OTTPAHCIUPOBAHHON MPOrPAMMBI U POI'PAMMBI H& ac-
cembuiepe (t1 t2). B kmaccuveckom Bapmante t1/t2 Gosbme 1. Ha Ausrose
oHO 7-10, mpu sT1oM Ha dhoprpane dbupmbl IBM (onTuMI3UPYOMIHT KOMITHISI-
top) 1.05. Inst RISC apxuTekTyp OTHOIIEHHE MOYKET ObITh MeHbIne 1(CI0kK-
HOCTH apXUTeKTypbl). Poprpan mpoJeMOHCTPUPOBAT "TIPUHIMIT KOJIOIHIe-
CKUX HUII KazKJIbIH BUJI 3AaHUMAET CTPOTO OJIHY IKOJOTHYECKYIO0 HUIITY. TakuMm
06pa3oM MOYKHO CKA3aTh YTO ¥ KaXK/IOTO I3BIKA €CTH CBOSI IKOJIOTHIECKAsT HU-
ma - npobJeMHas 06JIacTh U HabOP HABBIKOB, OUOIMOTEK,JIF01ei,aIrT0PUTMOB
W [POYEro, CBA3AHHOTO ¢ STHM sI3bIKOM. JIIOIsM TsizKe10 3a6biBaTh crapoe (
HaBbIKK,6u0/moTekn.. ). Poprpan 3aHs/1 HUILY - HAYYHO TEXHUYECKUE BbIUMC-
JieHus1 (OH 3aHSJI ee IEePBBIM | TOJY YNl perraoriee nperMyiectso).C roukn
3peHnd Hay4YHO TeXHUYECKHX BOIPOCOB ITOABUJIOCH MHOXKECTBO (A3BIKOB I10-
cae oprpaHa BO3MOXKHO MPEBOCXOIMIIUX ee, HO OHU He CMOIJIM BBHITECHHUTD
doprpan. [IpumMepoM BbITECHEHUS SBJISETCA BBITECHEHUE acceMOjepa u3 HH-
IITA CHCTEMHOT'0 MPOrpaMMupoBanug s3bikoM C.

Moyna-2 co3masaJics jijisi CHCTEMHOIO TPOrPDAMMHUPOBAHUSI HO HE CMOT
BBITECHUTDH A3bIK C HpI/ICHOCO6I/IBH_H/ICb K HHUIIIEe A3bIK yzKe IIOYTH He CIIO-
cobeH ee MOKUHYTh. Ec/iM 43bIK HETOYHO MO3UIUOHUPOBAH JIJId KaKOH-TH00
HUIIH (M ero HUIIA Y2Ke 3aHTa) TO OH ¢ OOJIBIIONH BEPOATHOCTHIO HE TOJTY-
YUT TMOMYISPHOCTH.

[Tepuont
[.1950 - 1960
®oprpaH
AJITOJT (1960)

AJtrost - mepBasi pa3paboTKa Cepbe3HOrO KOJIEKTUBA yueHbiX. Ayros60 mo-
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BJIMSLJT HA TaKue d3bIKN Kak Hanpumep [lackasb, mpm onucaHwy CHHTAKCHCA
aJIroJia BIepBble Ucnosib3oBatuch BH® (paspaboraHuble /1Jid ONUCAHUS CHH-
TAKCHCA ITOro s13bka). Koraa OblIn BBEIEHBI IPAMMATHKH CTAJIO SICHO UTO
BH® coorsercTByioT rpammaTukaM Kjaacca 2. Co Bpemen airoabl cuHTak-
CHC JIIOOBIX SI3BIKOB IPOIPAMMHPOBAHES OMUCHIBAINCH (DOPMAIBbHO (HATDH-
Mep ¢ nomomsio BHD).

1967 - s3bik simula67 (nMuTAIIMOHHOE MOJEJUPOBAHUE - CO3JAHUE MPO-
rpaMMHBIH Mojieteit ). TlorsTre obbekTa/Kiaacca. Kitodessie ciioBa class new.
OOBeKTH KJACCOB 3aBOJAUINCH TOJHKO B JHHAMHYECKOH MAMSITH C ITOMO-
b0 new. Crpaycrpyn paboras ¢ 3ruM a3bikoM. paspabarsiBas C++. Korma
CrpaycTpyn mpuexaj B AMEPUKY OH CTaJl 3aHUMATHCS WMUTAIMOHHBIM MO-
nenupoBanuem ( s tenedornbix cucreM). O paspaboran C ¢ kiaccamu
-KOTOPBIH moTMO 3BoJonHOENpoBa B C++. Mrak simula ctasa 3HAKOBBIM
sa3bIKOM B paszButuu Il

Hayunas 3ajada - HeOO/BIION 00bEM JTAHHBIX W BBIYHC/JIUTETHHOEMKHE
onepanuu ( waeanen dboprpan). Kommepaeckne npuioKenns - 6osbime 00b-
eMBbl JIAHHBIX W TPoCcThie orepaiuu. Tpedyercd 3PpHeKTUBHOCTH onepannii
BBO/Ia BBIBOJIA.

1959 COBOL.BbL1 co3man crer, KOMATETOM - 3aHsLT CBOIO 9KOJIOTTIECKY IO
uury (busnec npusokenus) + nopaepxkka npasuresbersa CIITA (ogun u3
wIeHOB KoMuTeTa). Takum 06pa3oM GOJIBITHHCTBO KOMMEPYECKUX TTPHIIOKe-
Huit ObLT0 Ha 9TOM s13bIKe(Gankn u npodee).Bece KOMIBIOTEPHI TOKyHAaeMbIe
3a OIO/KeTHBIe JIeHbI'M JOJ?KHBI OBbLIM HMETh KOMIHIATOp Kobosa. laxke
ceffyac B HEKOTOPBIX OpPraHU3aIUsgX PabOTAIOT IIPOrpaMMbl Ha KODOJIE.

I[TpoGuiema 2000 - ciepcrBue ucuo/b3oBanust kobosa (B 1959 ne jymasu o
2000 rozy). Ha mary (DDMMYY) orBoguioch muanmym namsaru ( 2 mudpbr
Ha rox). B pesysibraTe orpoMHbIe CyMMBI OBLIH TOTPAYEHBl 1 HA [EPEHChiBa-
HUe mporpaMm Ha KoboJse ¢ yueroM npobsembr 2000. Kobosr Tozxke He caMblii
XOPOIIHUil SI3bIK HO OH 3aHsJI CBOIO HUINY W O CHX IIOP HE COBCEM OTTY/A
BBITECHEH.

LISP - "a3wbik mckyccrBeHHOroO mHTeAIeKTa" 0 He Tak 3dpeKTuBeH s
KOMMEePYeCKOro ucnosnb3osanus ( mioxo joxurcs #a Pon Heiimobekyto ap-
XUTeKTYpY) Jlucn ObLT HOMyJIgpeH JJis SKCIepTHBIX cucTeM ( ObLIH jgazke
IPOEKTHl 10 mepeBoy mporpamm Ha Hem Ha C),Ceiivac wHTepec K Jucy (
1 (bYHKIMOHATBHOMY MTPOTPAMMUPOBAHUIO) BO3ZPOKIAETCS MOCJE TOTO KaK K
HUM ObLI OTepsiH uHTepec( M3 -3a HOTePH MHTEPeca K IKCIEPTHBIM CHCTe-
MaM)

IT 1960 - 1980
[MosiBnerue orpomuoro unciaa AT ( kaxasiit BIT xorea umers csoit A1T)
Mmuorue ¢pupMBI JIe/IaIl CBOH I, i MHOTHX ITPOEKTOB CO31aBAJMCh HOBBIE
an( IBM,Boennbie npoexor). [lis mporpaMmbl HPOTHBOPAKETHONH 0GOPOHBI



OB TPOJYMaH COOCTBEHHBIN sI3bIK( NPUAYMaH UMEHHO 11 BOEHHOTO TPH-
MeHeHUs1). ZI3bIK Jisi mporpaMMbl KocMudeckux 1mojeros (PDP-11) - s3bik
HAL. /[ajnee mosiBUIach Wues CO3MaHUsI YHHBEPCAIBHOIO sI3bIKA HPOrpPaM-
MupoBanus. [lepBasg mombiTka - hupma IBM B 1961 anoucuposasta IBM360
(mostHBIE 060POT) KaK yHHBEPCAJBHYIO CHCTEMY JUIS BCEX KJIACCOB 3a/ad.
B 1964 6wu1a mogerana OS360 (OS misa sroii cucremsr).B kadecTse si3bi-
Ka IPOrpaMMHUPOBaHUs OBLIO B3ATO IMOHEMHOI'Y U3 MHOTHX CYIIECTBYIOIIIX
ATl (pekypcust,6moanast cTpyKrypa, oneparop DO,..).IIpu 9T0M B s13bIK HOTIA-
JI MHOTHE He CTOJIb XOPOIIHe YePThl, KaK HAIpUMep CIUCOK BBOJA-BBIBOJIA B
dboprpane. A3bik mosyunn nazsanue PL /1. TIpucyrcTBOoBaIO ABOMIHO-AECATHIHOE
KofupoBanue(4 6ura Ha Kazkayto udpy) 9To KpaiiHe yIPOCTHIIO BBO-BbIBOJ
qucesn. B pesyibrare - oueHb 60J1binoi, odenb narepecubiit AI1." A3pix PL/T
ObL1 6Bl OYEHb XOPOIIMM A3BIKOM, €CJIU BLIKMHYTL u3 Hero 80% BO3MOXK-
wocreit" (¢). HO mag IBM360 on GbL1 yHUBEPCATEH W OH CTAJ YHUBEPCATb-
HBIM SI3BIKOM MPOTPAMMHUPOBaHUS. B ero moiepkky ObLI0 BJIOZKEHO MOJITOPa
MHLIHAPIA A0JapoB. Ho ceifdac Ha 5TOM s3bike HUKTO He muineT. OH ObLI
paspaboTaH TOJIBKO JJIsT OHON apxuTeKTyphl. CyIecTBOBAJIN MOMBITKH TIepe-
Hoca s3bika PL /T Ha Apyrue apxuTeKTypbl HO OHU He OBLIH 0CODO YIadHBIMU.
Hamnpumep ero mopr moxa doc.

Azpik PL/I 6611 0uennb caoxupiii. Ceiigac OOIBITMHCTBO KOMITUJISITOPOB
MOZKET TeHEePUPOBATH 2 BEPCHU - OTJIAJ0YHYIO U PEIN30BYI0, IPH ITOM TIO-
IBITKA BBHIMYCTATH 2 BUJIA KOoMIuasitopos st PL/I mpopamunack Tak Kak
Pe3yJIbTAaThl 13 PAOOTHI OTIIMIAIUCH JazKe HA KOPPEKTHBIX IMporpaMmax (6bi-
JIa IO PA3HOMY Dean30BaHA CEMAHTHKA SI3bIKA).

Orcrosa npasuia - Z13bIK - COBOKYIHOCTD B3aUMOCBI3aHHBIX KOMIIPOMUC-
coB(6e3 KOMIIPOMECCOB HEJIb3s).

1968 - mepecmorpennoe coobmienne o AJIT'OJI60. pazpaborka si3bika aJi-
rost 60 3aKOHYMJIACH U HAaYaIaCh pabOTa HaJl HOBBIM S3BIKOM HPOIPAMMUPO-
Barust - AJITOJIG8 (sapo rpymmsl - esporeinpl). OHA XOTeTH CIeJaTh YHE-
BepcaabHBIX Xoporuit Al yars onblT npomisix pazpadorox f11. B ornuunn
or AJITOJIA60 cuarakcuc u CEMAHTUKA AJITOJIA6G8 6o hopmainb-
Hbl. W-rpaMMaTuKe JjIsi Onucanust ceManTuku. OPToroHaJbHOCTh B CMBICIE
IPOrpaMMHUPOBaHUs /Au3aiina - ux HezaBucuMoctb. [t fI1 aro o3nauaer
YTO ecTh ecTh KOHCTpYKIusa K 1 G u ecjii OHU OPTOrOHAJIBLHBI TO OHH MOT'YT
CYIIECTBOBATH B J11000i KoMOuHamuu. Hampumep mackaJib He aBISIETCS OPTO-
roHajbHbIM 11
for i:=el to e2 do
371eCh JIJIsT TPUCBAMBAHMUST JIOCTYITHA TOJTHKO IEJIOUUCIEHHAST TTEPEMeHHAST,KOT/Ia
KaK B JIDYTHX cJIydas 3TO He Tak. Hekas He OpTOroHaJIbHOCTD 3a/107KeHa YKe
B koHIenuo Pon-weiimopeckux f11. B Anrone68 OnL1a cTepTa pasHuIa MezK-
Jly omepaTopoM u onepanmeii ( Bce BO3Bpalaer 3HadeHue, JI00OH oneparop
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MMeeT 3HAUEHNE) TO €CTh OMePATOPHI U OTIEPAITHH CTATH OPTOTOHAIBHBL. DTOT
sa3bIK noBaus1 Ha C.

[Mpurnun oproronanbrocTH Kpacus(nporpammbl Ha AJITOJIE6GS Gbuin
OYeHb KPACHUBBIE W KOMIAKTHBIE), OH MHOTHE KOHCTPYKImu Takoro SIT Gec-
CMBICJIEHHBI U MOTEHITUAJILHO COJEPZKAT ONUOKHN KOTOPbIE CJ0YKHO HAWTH, 110-
sroMmy W-TpaMMaTuKu ceffdyac modTu He NPpUMEeHSIoTCd. T paHCcaITOPhl 3TOro
s3bIKa paboTa/id KpaiiHe MeJIeHHO - BILIOTH J0 HECKOJbKHUX OIEPaTOPOB B
MHHYTY.

Tak xe sror I He Hamesn cebe 3KOJIOTHUECKON HUIIU ( HE CMOT BbI-
TECHUTb HU OJMH W3 CTAPHIX A3BIKOB U3 ero HMim).Aarona68 - THIHYHBIT
MEPTBbI A3bIK.



Jlexmma 3

Anros 6bLT OYeHD CJIOZKHBIM SI3BIKOM - TaKoil CJIOXKHBI S3bIK IIPOrpaM-
MHDOBAHUsI HeJIb3sl MPeJJIAraTh MEPOBOMY COOBIIECTBY ().

[Tapamrensno ¢ paspaborkoit AJII'OJIa men npoekT pa3paboTKu omnepa-
monuoit cucrembl MULTICS (mysnbTunporpaMmvupoBanne, HCIOJIb30BAHEE
BBIYHCUTENBHON CHCTEMBl MHOIHMHE [OJIB30BATENSIMU) — HOIBITKA CO3IAHHS
YHIBEPCAJBbHON, MOIIHOI, KpacuBoit cucreMmbl. Tak ke kak u ¢ AJII'OJlom
3Ta Ujesd TPOBAJUIACH W YaCTh YYEHBIX, YIACTBYIONINX B MPOEKTe OTKA3a-
JIUCH OT CBOEro y4YacTHsl B HeM (Tak Ke KaK W ¢ MPOEKTOM TI0 pa3paboTKe
a3pika AJITOJI).

B kagectBe mporuBoBeca MULTICS Kenr Temmcon npemmoxmn UNIX,
DIaBHOM Heeil KoTopoit Gblta mpocToTa (Tak ke 310 neppag OC HanucanHas
B OCHOBHOM (KpoMe HeBGOJIBIIOH YacTH sijipa) Ha si3bIKe BBICOKOIO YPOBHS —
C)

B konme 60-x 1mpou301I0 HECKOJIbKO 3HAKOBBIX COOBITHI — IOSIBJCHUS
s3bika C, s3bika [Tackanb. A3bik [lackaas soimen u B 1969 rogy m BobOpaut
B cebs Jiydree 4To ObLIO mpujaymano Torja Kacareiabno All. Paspaboran-
Heiit H. Buprom misg obydeHus cBOMX CTYAEHTOB IPOTPDAMMHUPOBAHUIO, OH
BKJIIOUAJ B cebs TaKrWe BO3MOYKHOCTHU KaK TOIJAEPXKKY CTPYKTYPHOTO TIPO-
IPAMMUPOBAHUSA U CTPYKTYDP JaHHbiX. [lackasib sBjisercs YucTO aKkajieMude-
CKUM S3BIKOM, TO €CTh €r0 CTAH/JIAPT COBEPIIECHHO HE IOJIUTCH JJIs PeaJIbHOrO
POrPaMMUPOBaHUs, TIPU STOM OH OKa3aJ OUPDOMHOE BJIUSHUE Ha JasibHeii-
Tilee Pa3BUTHE A3BIKOB IMpOrpaMMupoBanusd. Ero moromku, Takue kak Object
Pascal, Turbo Pascal, Delphi nonynsipusl gaxke ceitdac.

Azbik C — a3bIK 3aHABIIHIT HUITY acceMOiepa. B 70-e roibl Hava I MOSTB-
JIATHCS 00Jiee OCMBICJIEHHBIE TTPOEKTHI 110 pa3pabOTKe sA3bIKOB MPOrPAMMUPO-
Banus (6osee Kounenryanbusie). S3piky C nassanue qai a3pik CPL(paspabarbiBasics
Kak 3aMeHa accembuiepy) nasee 611 BCPL, nanee B u nakoner C. 9T0T 361K
pazpabaTbeIBasicd O] KOHKPETHYIO HUIIIY U He BBITECHEH U3 Hee JI0 CUX TMOP.
Jaxe ceifuac ITOT A3bIK OCTAETCs CAMbIM TOMYJIApHbIM (14% 1o ornenkam B
HHTEPHETE).

Azpik CLU (s1361k aberpakimu nanubix) — [lepBoiii si3bik ¢ abcTpakiueit
JTAHHBIX.

DTOT MepuoJ FKCTEHCUBHOTO PA3BUTHUS 3aKOHUWJICS CO3MAHUEM TaKOTO
3HAKOBOTO sI3bIKa MpOrpaMMHupoBanus Kak Momyra — 2.

H. Buprom 0blin pazpaboranbl OCHOBHbIE KOHIeHuuu co3ganus flI. B
KadecTBe npuMepa o pazpaboran sa3bik Momgyna. Ho on ne mpuzkmicd no
HEMOHATHBIM TpuYnHaM. Buprt MomgudwuimpoBas a3b6ik u B 1980 mosryumt
Moayna — 2. Ha stom g3biKe mosnocTbio ObL10 Hamucano 1O ans omHoi



rpacdpudeckoit cranmuu. Ho ceitvac Mogyna — 2 Toxke MepTB, TakK Kak He
CMOT cMeCTUTh A3bIK C U3 HUIIK S3BIKOB CHCTEMHOT'O MPOTPAMMUPOBAHHUS.

B 1980 roay 3akoHUmMICS odepeaHOi odepeiHOM yTan pa3zputus Il

Yro kacaerca [lackasis To TyT cTouT 00paTUTH BHUMaHue Ha KHUTY Kep-
nurana Software tools in Pascal - B koropoit on cdhopmyanposaa 16 npudns,
0 KOTOPBIM TACKa/Jb HEYT00€H /I MPOMBINIJIEHHOTO MPOTPAMMHUPOBAHUSI.
['maBHOI mpWYmHON OBLIO OTCYTCTBHE MOJTYJIBHOCTH.

Torna ke HaUMHAETCS TPETUl TPOEKT MO CO3AHUIO YHUBEPCATBHOTO SA3bI-
Ka MpOrpaMMHpOBaHus — si3bika Ana. B maHHOM ciaydae TOIXOM K €ro Co-
37aHUI0 OBLT COBEPIEHHO WHBIM. VlccieoBanusi, TPOBEIEHHBIE B TO BpPeMs
nokasaJu, 9ro npumepro 50% crommoctu I1O - 3T0 CTOMMOCTE €r0 MOAIePK-
KU U conpoBoxKaeHus. CaenoBaTe bHO OCHOBHAS 33Ja9a — YMEHBIIUTH 3TU
3aTpaThl. B To Bpems B cucreme [lentarona 6n110 okos10 350 pazaununbix L1
U TEJTBIO TTPOEKTA OBLIO YMEHBITHTD 3TO YUCTO J0 3.

aJiee 11oc/1e/10BaIM HECKOJIBKO JIeT pa3paboTKu TpeboBaHuil K A3bIKY,H B
1979 romy 6bLIM TOTOBBI OpUTHHAJIBHBLIE TpeOOBaHUA. BBISCHIIOCH YTO BO3-
MOXKHO co3ath yansepcaabubiii J11 Ha 6a3 PL/1, ALGOL, nan Pascal. 13-
HAYATBHO B KOHKYPCe ObLIO 12 S3BIKOB, OTOM OCTasioch 4 ( Bee 4 Ha OCHOBE
nackasist). B utore mobe i 31K aia( eIMHCTBEHHBI sI3bIK pa3spaboTaHHBII
e B CITA (Bo ®@pannun)) 3k Asna crajg 04eHb MOUYJISPHBIM B T€YCHUN
KOPOTKOI'0 BpeMenu. bblia co3jana resas cucremMa BepuduKalu U CePTH-
dpuKanMu KOMIUIATOPOB 3TOTO si3biKa. B 1982 ObL1 MpUHST NepBbIit cTanapT
A3BIKA aJA.

Bormo mpuHATO pentenne 3aMeHATh CTaHAAPT A3bIKa Kazkaesie 10-12 e,
LY 9TOM HUKAKUX JUAJEKTOB M HOJAMHOMXKECTB $3bIKa ObITh HE JOJIZKHO (910
TpeboBAIOCH). BBII fake W3MaH MPHUKa3 O TOM YTO BCe IPABUTEILCTBEHHOE
[TO monzxHO OBITH HA aJ1e, HO BCKOpEe ero orMenu . B A e Ob110 TPUHITUITHN-
AJIbHOE HOBIIECTBO — MEXAaHH3M DPaH/eBY ( CHHXPOHU3AIMs MAapaJIeJTbHBIX
IPOIECCOB).

B 1983 roay ¢ ¢ k1accamu 3o ormonuposat B C++. B To BpeMs ocHOB-
ubie TpeboBanus K Al craBuauch ¢ TOYKM 3peHUS TPOMBIIIJIEHHOTO HCIIO/Ib-
sosanus 1 OOII Torma ocobo He TPeOGOBATIOCH.

[Ipobitembl sI3bIKa aja:
1.0OtcyrerBue OOIL
2.Ilogxom K A3BIKOBOMY AW3aitHy
3.Ectb 2 moaxona
4.metTon cyHIyKa ( BCe YTO HYZKHO)
5.MeTos geMoaHdnKa ( TOJIBKO TO 6e3 9ero HeBO3MOYKHO 000HTHCH)

6.B s3bike afa peasn3oBaH MeTOH CyHIyKa ( st JIO0OH KPUTHYECKOH TeX-
HOJIOTHYECKON MOTPeBHOCTH B HEM CYIIECTBYET KOHCTPYKIIUS).
Azbik Mopyna-2 — npunnun demopanduka. Hampumep B Ajia MOXKHO



NMeTh BJIOYKEHHBIE MOJYJIN, & B MOJAY/JIa — 2 MX HET, TaK Kak 0e3 HIuX MOYKHO
00O THC.

K 1988 korma craso sicno, uro OOIl — ocHOBHOE HaIIpaBJIeHUS TPOMBIIII-
JIEHHOTO TporpaMMupoBanus, H. BUpT npeanpuHsii TpeTbio TOMBITKY CO3/1a-
Hus Sl — a3bik 00epoH, KOTOPBIH NPEACTABIISI U3 ce0s yPe3aHHYI0 MOLYJLY
-+ HacjegoBaHUeE.

B 1993 nosBusica O6epon — 2. B KOTOPBI ObLIN J00aBIeHbI BUPTYa/JIbHbIE
dbyuknuu (momyunics B urore nosubiii QOLIT). Tlpu sToM KOMIUIATOD 06e-
pona 3anuMaJ 4,5K cTpok, a mobaBiaeHne BUPTYAIbHBIX (PYHKIUN 100aBUIO
erie 500 crpok. Utak O6epon — 2 kpaiine mpocros OOATL. s mpocTsix Be-
el HeJTb3sl MCIO0JIB30BaTh CA0YKHBIE HHCTPYMeHThI. Hanmpumep KOMIHIATOD
¢ Anpl OBLIT OY€HDb CJI0ZKHBIM.
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Jlexmusa 4
CoBpeMeHHBI# dTall PA3BUTHUs SI3BIKOB IIPOrPAMMHUPOBAHUSI.

BHuakoBble COObITHSL ITOrO 3Tana - nogsiaenue C++ (1983), Ada. Vmenno
B sI3bIKE aJa BIIEPBbIE MOSBUIOCH MOHATHE UCKIIOUeHus. Jlaee 3T0 MOHATHE
nepennio B apyrue sa3piku. OJHAKO, CBOEH I1eH sI3bIK aja He nobuics (3a-
menuth Bee apyrue fI1). 1995 - HoBBIH BapuaHT si3bIKa afa ( obecrmedeHHa
MaKCUMAJbHAsI COBMECTHMOCTb CHU3Y BBEDX ).

B 2005 rogy -mosiBIIach erne onHa Bepcus ama. Ana 95 - mpumep odeHb
aKKypaTHOro paciiupenus mnporeaypuoro ZIl o6bekTHO-OpHeHTHPOBAHHOM
napa/urMoii. [ 1aBHO IpUYNHON Hey adu S3bIKa aJa - ero CJA0KHOCTh. BhI-
JTO 3AIPEITEHO PACIIUPITH CTAHIAPT /14, HO Ka¥Kble HECKOJIbKO JIET BBIMYC-
KaJIMCh HOBBIE TOJKOBaHUsI cTaHIapTa (HEKOTOphie jetann cranaapra)./laxke
TpeboBanue BbIIycKaTh Bee 11O TOIbKO Ha cepTUMUITPOBAHHBIX KOMITHIS-
TOpaxX He MOIJIO BBIMOJIHATHCS TaK KaK JaxKe caMble COBEPIIEHHbIE KOMITHLISI-
TOPBI HE MOIJIM TPORTH Bce TecThl Ha ceprudukanuio. lobasienne OO ma-
PAIUrMBI ellle CHIbHee YCIOXKHUIO s3bIK. IITak TpeThs MONMBITKA CO3MaHMS
yHuBepcaabHoro Il mpoBanmiaach, W 0T JadbHEHITNX MOMBITOK CO3TAHUS
nomobusiit A1l orkasanucs.

Hanee nauanoch paszsurue OQOLIL. Ilepsoiit uunctoiit OOAII - smalltalk
nosiuiicst B 1972 roay B 1aboparopun Xerox PARC.B 31oii ke 1aboparopun
ObLin paspaboranbi: MbInib, ethernet, crannusa ¢ rpaduydeckum unrepdeii-
COM.

B 1980 odopmunach Bepcust sisbika (smalltalk 5), crasimas camoit mory-
JIApHOI Bepcueit 3Toro sizbika. Muorue nousatus coppemenubix OOLALL mpu-
nin uMenno u3 smalltalk. Hampumep merom - meTon gocTyna - MOHSTHE
sa3eika smalltalk. CiroBo super B java Tak ke nmousgrue w3 smalltalk. Ho npu
9TOM OH ObL KpaiitHe He3(hPEKTUBHBIM.

Eme ogna 0coG€HHOCTD ITOr0 A3bIKA - JJIsd POCTOTHI €TI0 peau3aiuu
OBLI0 pa3paboTaHo cllenuaIbHOE IpeIcTaBaeHne - baiT-koa. To ecTb uMesIcs
TOJIBKO OJIMH KOMITUISITODP U HHTEPIPETATOPhl OAUT Koma I KaxKI0i 1ese-
BOIl MAIIWHBI.

C ToUKM 3peHHs WHIYCTPUAJIHLHOTO IPOrPAMMUPOBAHUS CAMBIM BayKHBIM
OOMIT aBagerca a3pik C++.

B 1986 nossuiack Bepcus C-++ 2.0 - mepBas IMUPOKO JTOCTYIIHAS BEPCUS
SI3BIKA.

B 1990 - nobassiennl mabaonbl u nckaodeHuda. CaMoil raBHoOl omubKOH
npoekTupoBannsa CTpaycTpyn CIUTAET TO, 9TO BO BPEMSsI MOATOTOBKH BEPCHH
1986 Toma oH cocpegOTOUYMJICST Ha MHOXKECTBEHHOM HACJeJOBAaHWU a HEe Ha
mabsonax. B smalltalk He 6bLI0 MHOXKECTBEHHOI'O HACIEI0BAHUASA, U MHOI'HE
MOOOPHUKH TOTO SI3bIKA CUUTAIOT YTO €ro u He J0KHO ObITh B OOII.
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B 1990-x 6110 pazpaborano MHOXKeCTBO KOMOUIITOPoB C++-. Tlpu srom
Bes STL paspaborana na mabdsonax. Ipu aTom Bo Bcex KOMIMIATOpax ObLIH
pasHble peau3aluy mabJOHOB, YTO MPUBEJIO K TOMY YTO KarKJbIi KOMIIH-
JISITOP JIOJIZKEH OBLT MMeTh CBOil BapumanT oubanoreku. B 1998 ObL1 nmpuHAT
cranapt u Oblj1a pazpaborana eauHasi dbubMoTEKA.

B 1990 C++ cran camocroarebHbIM, He 3aBucuMbiM 0T C sa3bikoM. Jlo
1990 CrpaycTrpyn 6osacss BBOAUTH HOBbIE KJIIOUEBbIE CJIOBA TaK KaK ITO MO-
JKeT IPUBeCTU K HECOBMECTUMOCTH ¢ TpedblaymuMn Bepcusamu. [locae 1990
MOSIBIJINCH HOBBIE KJIIOUEBbIe KIoUeBbie coBa (1mabaonbl, namespace, RTTI,
STL).Vike k 1994 rogy Bce 310 6b110 paspaborano, Ho STL 3amepKano Bbi-
nyck crangapra g0 1998. Taxke MSVC++ (Microsoft Visual C++) no cux
[IOP He MOJJIePKUBAET Bce TpebOBaHUs CTAH/IAPTA.

STL - sT0 He ToJbKO HHTepdeiic, HO U peaau3alys KOTOPYIO He COBCeM
nostHo nogaepxkuBaer paxke .MSVC+-+. Takum obpazom miardopma STL -
910 HAOOP MabJIOHOB + KOMIUIITOP. Taknx mabsionos, kKak B C+-+, 6obIe
uurye wery. Ceituac roroButcs HOBBIM cTtangapt TR1 u cranHoBUTCS BUIHO,
970 ¢4+ crana odenn caokubM ( He mpomie AJTA). Ho C++ oaun u3 Hanbo-
qee momHbix AIT ( w cambrit momtabtii SI1 Ha ceropnsamnuii qenn). Ceitaac
pasButue C-++ uaer no nytu pa3putud STL. C++ - 93bIK B KOTOPOM JTaHbI
OYeHb IPOCThIe DA30BBIE CPEJICTBA, & BCE OCTAJIBLHOE PEATUIYETCS C IIOMOIIBIO
KJ1accoB, uTo nenaer C-+-+ mambosaee rubkum AT,

B 1988 romy mosBuics sa3bik 06epon, B 1993 - obepon 2, KOTOpBIH SABJIs-
ercs cambIiM KoMmakTHeIM OOII.B ero peasusainuu ucnob3yercs TPUHIAIL
MHHHUMYMa, SI3BIKOBBIX KOHCTPYKITHH.

Azwik Eiffel - mupoko ussecren B y3xkux Kpyrax, HO y HEro He HOSIBHJIOCH
cBoeil sxosiornydeckoit uumu. [Ipuumna - B 1980 akTHBHO HCIOIB30BAIUCH
OO4ITI, xoTopbie SBASINCH PACITUPEHUSMHU peasibHO cyrmecTBytonux AT1.
[Ipu sTom Bce HegocTaTku 6a30BbIX Il nponnkaau B 311 sa3biku. Tak, C++
- pacmupenne C, TOJYIHI BCE €ro HeJOCTATKH.

Objective C - a3b1k C B KOTOpBIe 100aBIeHBI YacTh KOHCTpYKIueit smalltalk.
Object Pascal, Turbo Pascal (OO mauunasi ¢ naroii Bepcun), jgajee - CHCTeMa
Henndu. Ceituac C# 3amemntaer Delphi.

Nrak 6onbmuncreo OOAIl ocnoBanbl Ha C-++, IpU 9TOM TaKHe S3bIKH
Kak java, C#, Delphi -cuibnee cxoxku apyr ¢ apyrom dem ¢ C++.Cucrema
J++ - peanmzanus java Ha VS.

A3pik Java - anoncuposan B 1995 (C# - anoncuposan B 1999).91u st3biku
Ol pazpaboTaHbl ¢ HYJISI - TO €CTh 0e3 pacdeTa Ha COBMECTHIMOCTb.

[Mpuanun java - WORA (write once - run anywhere). Konnenust si3bika
O/m3Ka K KoHuennuu yausepcaibaoro AI1.B ero cocras Bxomur JVM - Bup-
TyaJIbHas MaIluHa /IS UCHOJTHeHus OaiT Koma. B 60-e 70-e OBLIH HPOEKT 1O
peajiu3aliii MalluHbl KOTOpbIe Ha BX0/ nosy4dasiu 11 Bbicokoro yposus, To
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€CTb SIBJISIBINTAECS BENECTBEHHBIMY PEAJU3AINSIMI BUPTYATbHBIX MAIIHH.

Symbol — peammsamusa Algol60. B CCCP 6pL1a pazpaboraHa MalinHa
MUP. B 70-x, 3Tu pa3pabOTKH CBEPHY/IH U CTAId KOIHUPOBATH pa3zpabOTKU
MHOCTPAHHBIX KOMITAHUIA.

Asbik Lisp - a3bik uccaenopanug VU u sxcneprubix cucrem. bolia KoMira-
HUs KOTOpasd BHIITyCKaJIa alapaTubie peajusanuu Lisp mamun. /laiee Oblia
ujiesd MHTEPIPEeTAuy IPOMEKYTOUHOIO IpeJIcTaB/IeHud IporpaMMbl. Cucre-
Ma UCSD-Pascal - TpeboBaJics e ITMHBIH KOMITLISATOP I PAOOTHI Ha pa3HBIX
apxuTekTypax. beuia paspaborana cucrema P-code (uro-to tuma ITOJIN3).
To ectw cymecrBoBas onun kommuiasitop ¢ Pascal B P-code u o unTepipe-
TATOPY Ha KaykKIyI0 apXHTEKTYpPy. DTO OKazaaach NPocToil n 3MdEeKTUBHOM
cucreMoii paboTarolieil Ha MHOXKECTBE PA3JTHIHBIX apXUTEKTYD.

Ammaparnag peanuszanusa 11 - mukponponeccop Katana - Mmukpomnporec-
cOp peanusyionuii baiT-kKoa. Z3bIK java ObLI npetoxken Kak dnctoiit OO
¢ cuaTakcucom noxoxum Ha C-++4. Kpome Toro cymecrsyer JVM - unrep-
uperarop GaiirT xkona ("a3wika accembaepa mis JVM).

RTL - real time lib - mojiepzkka mporpaMM Bo BpeMsi PaOOTHI.

Java Runtime Environment - JVM -+ RTL. Bce 4T0 Hy2KHO 9T00 peaan3o-
BaTh java JIjIsd HEKON apXUTEeKTYphl - 3T0 peaaun3oBarh JRE mmsa sToit miat-
dopmbl. CyimecTByer HECKOJIBKO BAPUAHTOB java CHCTEM, HAIPUMED java2
ME (micro edition), SE (standard), EE (enterprise). [ns Bcex cucrem ogun
U TOT YK€ KOMITUJISITOD - OHM PA3JINYAIOTCS TOJHKO HAOOPOM OUOJIMOTEK, NpH
9TOM CaM S3BIK OJIMH U TOT 2kKe.CyIecTByeT IMporpaMMa 1o cepTuduKalum
java mammun ( dbupmoii Sum).

1995 - 3nakoBblit 101, nosiBusach Win9s. Ms xoresin cjesarb CBON uH-
repaer MSN. Veranoska WIn95 He momyckasa BO3MOKHOCTH pabOTHI ¢ OT-
KPBITBIME ceTsMu. U TyT MOSBUJICA TPOEKT KOTOPBIH MO3BOJsII paboTarh
Ha Jo0oii miardgopMme. Bosee Tora java - W3HaYaJbHO UHTEPHET A3BIK, java
applet — npuiokeHue BBIIOJIHSIONIAECS B UHTepHEeT browser. BoLn mpuiy-
MaH s3bIK LiveScript - ga3bike paspabarbiBaembiii kKak 3amena html. Torma
Jlazke OBbLIM WIeW 9TO CKOPO BCe OyAyT MUCATH HA java, U TOJbKO MHTEPHET
MPUIOYKEHUST, HO 3TOTO HE TTPOUBOIILIO.

['naBHbIE HEJIOCTATKHU java - MOTEPU CKOPOCTHU Ha MHTEPIPETAIUU U HedD-
dexTuBHOCTDH cOOPKU Mycopa. IIpu aTom java - uaea bHbII BHIXO KOTIa, HY 2K-
HO 00eCIIeYnTh MOHO SI3BIYHYIO Cpely Ha MHOTHX ItaTdopmax. [Ipu sTom java
ocraeTrcsd COOCTBEHHOCTBIO (DUPMBI SUN. DTO MPUBEJIO K HEKOMY HEXKEJTAHUIO
MHOTHX TEePEeXOUTh Ha java, HO HECMOTPs Ha 9TO java cefidac o4eHb pacipo-
crpanennsrii A1, Tlo cpasuennio ¢ C++ java Gosee coBpemMeHeH (YHCTHIR
OOMII, mpomte gem C+-+).

Aspik C# - pazpaborka MS. Panbire 9Tobbl TporpaMMUpPOBATDL HYKHO
obL10 u3yunth Il u TO Kak 3alyckaercs nporpaMMa B HEKOW BbIYUCJIUTE b
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HOIT cpeje. Teneph ke HYKHO ellle 3HATH ILIAT(OPMY MO KOTOPYIO Oyaer
nucarhes mporpaMma. Ceifgac camoe CJI0KHOe - U3yUeHne COOTBETCTBYIONNX
API. (B Unix, nanpumep, u3 Gosbine 1000).

[Tomxon MS mocTaTodno CHIBHO OTJIMIAETCS OT 3TOTo. BmecTo cranmap-
tuzanuu I, onm nperokuIu crangapTu3oBaTh oudbnoreku. B pesyibrare
nosisuiicst crangapr CLI (common language infrostructure). B aror crammapr
BXOJIUT
- CTS obmas cucremMa THIIOB
- Tl mpomesKyTOUHBI sI3bIK (BapHaHT acceMbiepa), HO He 3aBUCAT OT ILIAT-
dopmbiI.

- Pe dopmart - popmar ucnosiageMbx (aiijioB - He 3aBUCHT OT ILIaT(MOPMHBI.
- crapgaprusanusa RTL

TO eCTh BCETJa OJINH U TOT zKe cOOPIMUK Mycopa, OJUH U TOT yKe HabOp KOJI-
Jeknuit. Temrep He BazKHO KaKOii BBIOPATH A3bIK - BA2KHO YTO0 OH BXOJIHII B TY
cuenudukanmio. Ves - BUpTyaJbHas ucnogaauresbaas cpega. CLR - common
language runtime - peaju3anusg BUPTYAJIbHONH WUCHOJTHUTEJIHHON CHCTEMBI B
NET.

JScript. NET

VB.NET

FoxPro.NET

C++/CLI

C+-+ B ero oOBIYHON peasm3allii HeJlb3sl peaan30BaTh B 3T0i cucreme (Ha-
npuMep cOOPKE Mycopa B 9T0 si3bike Hery) mostomy CLI — "ympasise-

Metit"C++. To ecth k cunrakcucy C-+-+ m06aBUIM HOBBIE crieludUICCKIe
qutst NET kiouessie ciioBa. Moxno ckazars 4ro, k C+—+ 106aBujin si3bIK
C#.

Hanee TpedoBascs "pogmoit" AIl mast sToit cucrembr - camblii ya0OHBI
SA3BIK JIJIS 9TOW CHCTEMbI,IIPU 3TOM He TpeboBaIach COBMECTUMOCTD, TaK KaK
paspabarniBajcs ¢ 0, TakuM s3bikoM ctan C#.

JSharp - sTo uncTelit 936K java, HO npu 3ToM ero RTL Geperca u3z CLR
(.NET 6ubsmmorexu).To ecth 910 ObLIO yKazaHue HA BO3MOXKHOCTH MEPEXO-
jga ¢ nouru Jboit wrardopmer Ha wiardopmy NET. Peammzanua C++ B
NET crpagaer 6obmumM ducioM omuboK. B oTimaun oT java cUCTEM, €CTh
ECMA — He3aBucmMas acCOMHAINSA TPOU3BOIUTENEH KOMIIBIOTEPOB, B TOM
YHCJIe OHA CTAHIAPTU3YeT KOMIbIOTepHBIe cucTeMbl, B ToM 4ucie u AII.CLI u
C# crappapruszoBanbl ECMA. Onnako craggaptel ECMA He coBceM TOJIHO
COOTBETCTBYIOT crierudukanmu sizbika C#, HO TeMm He MeHee (DOPMATBLHO BJIa-
nmenbiiem C# asastercss ECMA. Tak :xe ECMA Script - crangapTun3oBanabie
BapHWaHT java script.

Ceituac - C# xkusoit nu qunamuunsiit ZI1 - ceituac yxxe C# 3.0. Bo Bropoit
Bepcun C# nosisusinch 06001eHust, B TpeTbeit Bepcuu - lambda dyukmum.
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OcHOBHOE pa3BUTHE CHUCTEMBI java TLIO0 MO MYyTH Pa3BUTHS CTAHIAPTHONR
OuOJIMOTEKH, HO BEPCHH A3bIKA MEHSJIUCH He CUIbHO, XoTd B 2005 romy mpo-
M30IILJIa TeHepabHas peBu3us g3bika, Javab (Bepcust 2005 roga), B KOTOPYIO
J00aBUINCH 00001TIeHnsT Kak B CH.

[Toka 3a mpejiestaMu pacCMOTPEHEE OCTAINCh CKpuiiToBbie fI1 -npuHIuIIaLHO
nnrepnperupyembie All, 6e3 Beakoit kommuasgnuu. Pazsutue takux All ca-
3aHHO ¢ paszsutueM Beb y3i0B.Perl, PHP Python. - npumepnsl Takux s3bIKOB,

HO ¢ KOHIENTYaJbHOU TOYKHU 3PEHUsl OHU He CHJIBHO OTIHYaioTcd ot Tex Il
0 KOTOPBIX TOBOPUIOCH BHIIIE.,
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Jleknua b
[naBa 3 OcuoBuble nousarus All
[IyukT 1. OcHoBHBIE no3unuK npu paccmarpuBanuu 11

1. Texnomornaeckas.

C ToYKHU 3peHust TeXHOJOTHIECKUX MOTPebHOCTell, OHOIT U3 CaMbIX BaK-
HBIX BO3MOYKHOCTEH s13bIKa MPOTPAMMUPOBAHUS STBJISIETCS BO3MOKHOCTH Pa3-
JeJIeHUsT TPOrpaMMbl Ha MOy i ( 9TO HEOOXOAMMO IS MHIYCTPHAJIBLHOTO
IPOrPAMMHPOBAHS )
2.Peanusaropckast — mosuisi aBropa/ peanusaropa ST

CymiecTByer MHEHEE, 9TO ceiiuac JaHHas MO3UINs HE AKTyaJ IbHA, TO CTh
MOXKHO 00bacHuTL 110000 Al 6e3 mammoit mo3unmu. Ho Tem ne menee B 60-
X cymiecTBoBaJio Muenue 4to fI1 — 310 To 4TO peasnsyer JAHHBINT KOMITUIs-
TOP. DTO MPHUBEJIO ObI K OIPE/ICJIEHHBIM IIPOOIeMaM, TO3TOMY OBLIO BBEJICHO
MOHSITHE CTAHIAPTA.

B manHoM Kypce moHsiTHe peasm3aiiun 0co00 He 3aTParuBaercs, TO eCThb
1T onucwriBalOTCSI B OCHOBHOM aOCTParnpoBaHO OT peajn3alnuu, HO OyaeMm
KACAThCS ITON MO3UIINK B TeX CAydasix KOTJA JeTaJn Pean3alui BayKHBI C
TOYKHU 3PEHUsI OMPABIAHHOCTH MCIIOJb30BAHUST TON WM OHON KOHCTPYKIHH(
C+-+ BupTyasibhble (DYHKIIUH, TOKATHHbIE TIEPEMEHHbIE B CTEKe U TaK JiaJiee).
Hanpumep OO me Bcerja peain3yiorT MHOKECTBEHHOE HACJICIOBAHUE —
IPUYINHA STOMY TO 9TO JUHAMUIECKOE CBS3bIBaHUE TPYIHO 3(PPHEKTUBHO pe-
AJIN30BATh.

ABTOpCKag mO3UINS.

JIroboit fAI1 — coBokymHOCTH KOMIpoMuccoB. To ecTh HeJb3s J100aBIAThH
B 411 Bce uTO X0OUeTCs, TaK KaK B pe3y/IbTaTe MOTYT HOJIYUUTHCI TaKUe « MOH-
ctpbiy» kKak AJIA. ABropckast no3uiiusi pacCMaTPUBAET MOYEMY JTAHHAS KOH-
CTpyKIns ObLTa peajn30BaHa B JAHHOM sI3bIKE B TOM WM WHOM Buje. Ha-
npumep, B C+-+ He BOILIM HEKOTOPbIe HOHATHS W3 AJbl (XOTS KOMATET IO
CTAHAPTU3AIMH PEJJIAral BBECTH UX), B HEM HET BUPTYAJbHBIX KOHCTPYK-
TOPOB, U TaK jaJjee.

4.Cemuoredeckasi (CeMHOTHKA — HAayKa O 3HAKOBBIH cucreMax ). Paccmorpenne
C 3TOM MO3WINK MO3BOJISET YBUIETH MPOOIEMbI KOTOPbIe MOTYT BO3HUKHYTH
B 7111 ¢ 6osiee obmero suaa. Hanpumep npobiiema HEOIHOSHAYHOCTH COODIIE-
muit. (CHHTAKCHC, CeMAHTHKA, TparMaTuka). [IpuMep CHHTAKCHIeCKOH Heojl-
HO3HAYHOCTU — CYOBEKT IOCHLIAET COOOIIEeHNE, 8 TPUHUMAIOIIHHN T0-IPYTOMY
unTepiperupyer ero crpykrypy («IIpuser ocobomuresnsim Boctoka or De-
Jaukca damyHosuua Jepzuuckoros ). B STl rakux HeomHO3HAYHOCTEH TIPaK-
TUYEeCKUX HET,HO B HEKOTOpPBIE OHM ecTh. Hampumep
if B1 then if B2
then S1
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else S2

31ech He SICHO K KaKOMY OJIOKY oTHocuTcs else.

Orako momo0HbIe HEOHOZHAYHOCTH PEITAIOTCS JIMOO Ha, ITAIe 00Cy kK Ie-
HI€e CTaHIapTa, JHOO yZKe MOC/e BhIXo[a. JaMeTnM 4To Bee Al nmeror mourn
BCEr/Ja OJTHO3HAYHYIO CHHTAKCHYECKYIO CTPYKTYPY.

CemaHTHYeCKasl HEOTHO3HAYHOCTDh — TOYKe OYeHb HENPUATHA Bellb, MpU
TOM TIPOIIEe BCEro HAMMCATH KOMIUIATOP [/ mpoctoro All, koTopsrit mos-
HOCTBIO YIOBJIETBOPSET CTAaHIAPTY. XYW BapUaHT, KOTJa OJNHAKOBLIE
KOHCTPYKIIUH IO-PA3HOMY TPAHC/JUPYIOTCH WU PEAJU3YIOTCHd 0e3 HUKAKUX
coo0ITIeHni 06 ommoOKax.

[Iparmarudeckas omubKa (ommbKa B MOHUMAHUU «3adeM?» ). Mbl He Oy-
JleM paccMaTpUBATh TaKue OIMMHOKH.

5.ConnabHas MO3UIIHS.

Bee 11 cozpanbt jitogpMu 1 GYHKIMOHUPYIOT B 0biiecTse. To ecTb MHO-
rue (enomensl cgazanubie ¢ Al HeoObICHUMBI ¢ TOYKU 3peHus nepBbix 4
npuauH (9KOJOTHYecKre HUIH, yenex dgoprpana u tak gasee). C connaib-
HOI TOYKH 3peHust MHOTHe Z1] aBsgroTes XopommuMu, JazKe ecJid OHU TJIOXHUe
C OCTATBHBIX TOYEK 3DEHUs, HO TeM He MeHee OHU MOIMYISIPHBl UMEeHHO B CIITY
conuaJbHoO no3unuu. Tak cmena ST —uponecc J0BOJILHO TSIKeJIbIH UMEHHO
JUTS JTIOJIEH, TO €CTh 3TO COIMAJIbHAST TO3UIUS.

Eme npumep — 2 kKoukypupyioiiue cucreMbl 1101 win32 — Delphi u Visual
Basic, o nepseiM 4 nosunusMm Delphi npeocxomun VB, Ho 1o conuaabHoi
MO3UIUK OH CUJIbHO mpourpbiBai VB (VB 6bl1 packpyueH).

[IyuakT 2. OcHOBHBIE OHSITHSI.

TpI/I OCHOBHBIX IMOHATHUA — JdaHHbIE, OIl€epallui N CBA3bIBaAHUE (CqI/ITaIOTCH
ATOMAPHBIME ¥ HE OIPEJIEIAI0TCS).

B mo6om Il ectsb, odeBumgHO, JaHHBIE W omepanuud. UTo »Ke Kacaercs
CBSI3BIBaHMS, TO OH HeM BlepBble 3aroBopuiu B 70-x. [lonarue cBsa3biBanue
UrpaeT poJib HEe MEHbIIYIO Y€M JaHHbl€ U OII€palluu. HpHMep CB4A3bIBAHUEC —
MEXaHHU3M CBA3bIBaHUSA (DOPMAIbHBIX U (HaKTHIECKUX MapaMeTpoB ( OCHOB-
HOe 3HaYeHHe MPUJACTCs BpeMeHu cBa3biBanus ). Hampumep i=12; BaxHo B
KaKoil MOMEHT IIPOUCXOIUT CBI3bIBaHne 3HadeHus i ¢ 12. Hanpumep const int
i = 12 — Ha yTane KOMIWIAIUA. const X a; BO BpeMs 3amycKa KOHCTPYKTOPA.
BbI,ZLeﬂHIOT HECKOJIBKO 9TallOB — TpaHCJ/JIdIuu, KOMIIOHOBKH, BbLIIIOJIHCHUI...
[Ipu 3TOM 3TH 3Tanbl MOrYT ObITH pACHIUpPEHbI. Halie BCero BLIAEAAIOTCS 2
dTalla — CTATHYECKOEC CBA3bIBaHNE N JHHAMHUYECKOE CBA3bBIBAHUE. CTaTI/Iqe—
CKO€ — BO BpeMsl TPAHC/ILAIMHM WX BO BpeMsl peJakTUpoBaHus cps3eit. [lu-
HAMHYECKOEe — BO BpPeMsl BBIITOJTHEHHS.

Peasmsanust crpok (mackanesckuii u Curubrit).
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Hexkoropwie ganubie mpoiie n3obpazkaTh KaK orepanud u Ha000poT , Ha-
IpUMep MOJTyYeHHe TTHHBI CTPOKH JIJIsT TACKAJIEBCKOH CTPOKY (JaHHbIE TPE]-
CTABJSIOTCsI Kak omeparus). Onepanun npejcTaBUMble KaK JaHHbIE HA3bI-
BalOTCs CBoficTBaMu. Hampumep BU3yaJbHOE OKHO MMeET NPHBSI3KY (X,V) —
OOBIYHO KOOPJAMHATHI JIEBOH BEpPXHEH TOYKH, M YCTAHOBJIEHHE 3TUX IapaMeT-
POB B KJIaCCe — BBI30B OOJIBIIOTO YHCJIa TPOIELY P, XOTS BHI3BIBAECTCS OHO KaK
omepanuu ¢ JaHHbIME (X = <smth>). ltak — 310 THIWYHOE CBOICTBO, TO
€CTh 9TO YI00HO paccMaTPUBATh KaK JAHHbIe, HO U3MEHEHHE 9TOrO BHI3LIBAET
oTIepaly.

Paccvorpum 6osiee nogapobuo nousitue jganubix B fII. Tlourm Bce man-
Hble 00IaJAI0T CAeAYIONUMHA aTpuOyTaMi — THIT JaHHBIX, UM, 3HAYEHHE,
BpeMs YKU3HU, 00JIacTh BHAUMOCTH. Bee nannbie mpuHajiekarb OJHOMY W3
HECKOJIBKUX MHOYKECTB — THIIOB JAHHBIX. THII JAHHBIX — 9TO MHOXKECTBO
3HAYEHHIT, KOTOpPOe ONIpeeasseTcss CTPYKTYPoil JaHHBIX -+ HaOOp oleparnii
HaJ 9TUM TUIOM. TOJIBKO IO BHIY AAHHBIX HEJAb3S ONPEJEJTUTh 9TO ITO 34
00BEKT TaK KaK pa3Hble THITHI JAHHBIX MOI'YT HMETb OANHAKOBYIO CTPYKTYPbI
( BazKHO 3HAHWE MHOYKECTBA ONepaluii i uX CeMaHTHKA).

Her 6e3tunoseix SI1 — ecTh sI3bIKHM ¢ JUHAMHYECKON TumH3anued ( TuI
0BbeKTa OTpe/IeisieTcs Ha Tane paboThl MPOrPAMMBI), GOJBIIHHCTBO TAKIX
AIl — wunrepuperupyembie. [Ipu srom ecrb fAII B KOTOPBIX THIIBI JIAHHBIX
MOI'YT B IBHOM BH/I€ HE CYIIeCTBOBATH — 9TO TaK HA3BIBAEMBIE IPOTOTUITHBIE
AT

Hanpumep B C# cymiecTByer Takoe 0ObaBIeHIE KAK Var a; TO €CTh Olpe-
JIeJIgeTCs IPOCTO MepeMeHHas a, TUII KOTOPOit olpeiesieTcst Korja eit oymer
nprcBoeHo 3Hadenune. B npororunnbix ke ZII ectb onpegeeHabie 00bEKTHI,
y KOTOPBIX €CTh CJOTHI, B KOTOPBIE MOYKHO IOJOKATh KaK O0BEKT JAHHBIX,
Tak W KOJ mporeaypbl. B srobom mpororunnom fI1 ecth onepariust KJI0HU-
pOBaHUsl, KOTOpasl BbIJAAET MOJHYIO KOoluio obbekra. Ilpumepom Takux L1
apisioTes javaScript, self. Ilpu stom B javaScript 910 mOHATHE HECKOJIBKO
3aByaJupoBaHHo. Self cTanm m3BecTeH coBceM HeTaBHO.

Nrak B npororumnabix fIl Toxke ecThb THI JIAHHBIX, HO €r0 OIpejeeHne
OTJIMYAETCSI OT ONpejiesieHnss Tha JaHHbiX B Kjaccumdecknx fII. To ectw
00BEKT MOYKET IIePeXOJIMTh U3 OJIHOr0 THUIlA JAHHLIX B jApyroi. KoHTposb
3a MoBejeHneM 00beKTa BO BpeMsI BBIIOJIHEHUS HCXOIs U3 €I'0 CTaTHYECKHX
XapaKTePUCTUK — KBA3UCTATUUECKUH KOHTPOIb.

ArpubyThl THIA JTAHHDBIX.

B HEKOTOPBIX Caydasx UMsI SIBISETCSA €INHCTBEHHBIM M CAMBIM BayKHBIM
arpubyrom uaentndukaropa (arom a assika LISP). Tlpn sTtom ObrBator u
Ge3bIMsIHEBIE 00bEKTHI. (KOHCTAHTA D A3BIKA HACKAb, OOBEKThl Oy Y€HHBIE
o new). Tak ke JOMOJHUTENBbHYIO HEeHaIeXKHOCTh BBOIAT 11 6e3 cBGopru
MyCOpa B KOTOPBIX aHOHUMHBIE OOBEKTHI HE OTJIMIAOTCS OT MMEHOBAHHBIX.
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B C+# nmogsuics cnemua/ibubiii cnerudukarop readonly, koropsrit ciienudu-
Upyer MOMeHT cBsi3biBanus (readonly — TOJBKO cTaTHYeCKUe).

Bpemsa xuznn.

CBs3aHHO ¢ TOHATHEM KJIacca MaMsaTh. Kacehl mamMsaTh — craTuaeckast (
BCe BpeMsi pabOThI MPOTPAMMBI ), KBA3UCTATHYECKas (CTATHIECKHil B IIpe/ie-
Jax 670Ka), nuHaMIIecKas (cozgaorcesa no new malloc u Tak gajiee, yHHITO-
xkenne — delete, free, wau c6opka Mycopa),persistent(coxpaHsemMbrii MexK Iy
3aMyCKaM¥ TIPOrpaMMbl. Peaau3yercs TOJbKO GHOJTHOTETHBIMY BHI30BAMH ).
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Jlexmmnga 6

Ob6nacTh feiicTBus (MOHATHE UMEeT CMBICJT JJisi HMEHOBAHHBIX OO'bEKTOB
JAHHBIX) — Ta YacTh MPOIPAMMBI, B KOTOPO# HMsl JeHCTBUTENbHO. BarKHb
JIBA TIOHSITHE — ONPEJIEJISTIONIee BXOKIeHIe NMeHHU (OTpeieIeHne Wil OObsiB-
JIEHHe HUMeHH), OOBIYHO eJMHCTBEHHO, U HCHOJb3YIONee BXOXK/IEHHE HMEHH.
Bosbiinacrso All koncTpyupyercs Tak 4Tod CyIIECTBOBAJIO €JIMHCTBEHHOE
OTIpe/IeIAIoNIee BXOXK/IeHNE.

Ectb 2 Bujia obsiacteil neiictust — crarudeckue ( OMPeeIsioTCs M0 TeK-
CTY TIPOIPAMMBI eIlle JI0 ee 3alyCKa Ha 3Tale KOMIUISIUN) U THHAMAYECKHe
( Berpewarorest peko). [lonsitue 610Ka — craruyeckast o01acTh JAefcTBus.
var i;

proc p;
var i;
begin
P1;
end p;

proc P1;
begin
ii=1;

end P1;

begin
P;
P1;
end;

Takas crpykTypa nosBuaack puepsoie B AJII'OJI — 60 u meperwra moTom
BO Bce ocTaJibHble fI1. B ga3pikax ¢ ImHaMu4YecKoi 00J1acThbIo TeficTBHIS MOUCK
OCYIIECTBJISAETCS € MOMOIIBIO ¢TeKa ( TO ecTh B IpU BBI30Be Hporeaypsl Pl
u3 P Gyzer m3meneno 3madenne JoKagbHOM i(Toit uro ompenenrena B P)).

B C++ ecTh nmpumep JHHAMAYECKOIT 00IACTH JIEHCTBUS - IOUCK JIOBYIIIEK
npu obpaborke uckaodenuit. Ho B ocnoBnom B coBpemennbix A1 ucnosn3y-
I0TCs cTarudeckue objactu jgeiictBus. IlepBas mpuyunna 3ToMy — HPOCTOTA
OTJIaJIKKA POrpamM, Bropast — 3hDdEKTHBHOCTD peasm3anuu ( ajpec mnepe-
MEHHOM Orpe/ie/ieH U He Tpebyercs ee TOUCK MO CTeKY ).

[IyukT 3. KonnenryanbHas cxeMa pacCMOTDEHUSI.
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[naBuas mpobiieMa — TpPeXK/ie BCero CJA0XKHOCTH. BriepBwie JIIOIU CTOJIK-
HYJIUCH ¢ TpobJeMaMu pU MPOrpaMMHUPOBaHNY B Hadase 60-X mpu mporpam-
MmupoBannu Ha OS360. Paspaborka stoit OC mwia Tpu roja M KOIJa OHA
BBITILIA, COIEPKAIA OTPOMHOE KOJTMIeCTBO HeI(DHEKTUBHOCTEH, TPU STOM Ca-
MBIM TJIABHBIM HEJ0CTATKOM ObLJIa HEFOTOBHOCTH CaMOli cucTembl. basuc Kom-
TBIOTEPOB, JJIsT KOTOPBIX MHUITYTCA TPOTPAMMBI O9€Hb BeJiuK. [Ipu 3ToM pas-
DPBIB MeXK/Ty KOMITBIOTepAMU U PEAJbHBIM MUPOM, KOTOPBII HY2KHO ONHACATh B
mporpamMe Kpaline BesuK. [1s mpeoioenun 3Toro MpuyMal MeXanu3M ab-
crpakiuu. [Ipu s3Tom mouTn amd Kaxkaoit mpoOaeMHOi 00JIaCTH TPUXOIUTCS
€03/1aBaTh CBOI HAbOp Mojeieii. [Ipocreiium cpeacTBOM abCTPAKIIUT SABJIS-
ercs moAnporpamma (exanacTBerHOoe cpenctBo abcrpakiun B POPTPAHE).
C roukn 3penns 6asmca Il pazauyaroTcda He CHIBHO, HO ¢ TOYKH 3PEHUS
abCTpaKIMil pa3yinine BeTUKO.

Cxema paccMOTpPEHHs:
1.Basuc (re KOHCTPYKIMU U abCcTpakiun KoTopbie Berpoensl B S11IT)
1.1.CrassipabIil (Hepa3/I0KUMBIii Ha H0JIee MPOCThIe OlepAIH (THITHI TAHHBIX
(6azoBBIe)) W HEKOTOPBIE OMepaTOPHI )
1.2.CocraBHO# (MACCHBBI U HEKOTOPBIE OMEPATOPHI)

2.CpencrBa abcrpakiuu ( MEXaHU3M CO3/AHUS HOBBIX THUIIOB JIAHHBIX,
KJIACCOB | TIO/IIPOIPAMM ).

BT/ — mHOXkKECTBO onepaiuii a He MHOZKECTBO 3HAYCHMII.

B abcTpakTHBIX THUIIAX JAHHBIX - IOHATHE WHTep(deiica.

[Ipumem abcerpaknuu B sa3bike C — aiin stdin stdout. Ho B C mer 3amurs
BBEJIEHHBIX aOCTPAKIINA, YTO /esaeT ero HeHaIexKHbIM 11

3.CpejicTBa 3amuThl BBEIeHHBIX abcTpaknuii. Cpe/icTBa 3aIUThl XOPOIIO
pa3BuThl B g3bike ajia. Hagexunocts All — ecam nporpamma KoMmnmimpyer-
Cs, TO OHA CEMAaHTHYECKH BepHA. |perhe CBONHCTBO OY€Hb WHTEDECHOE W He
ouesuaHoe. 50’% paspaboTOK HporpaMM ILJIO HA COOPoBOKIeHHe, 25% Ha
TectupoBanue. To ecTh TpeTuii mpropuTeT — YUTAGEIBLHOCTD Koja ( OH IH-
MEeTCd OJWH Pa3 U YUTAETCS MHOTO pas3, MPUTOM He TOJBKO ee aBTOpoM).C
o1oit croporbl AJIA — saBastercst xopomum Al — MHOrO IIHHHBIX KJIIOYEBBIX
CJIOB....

Yactp 2. Coppemennbie Al1

Ceituac 6onpmuncTBo fII ocnoBans na OOII mapaaurme, HO TIpU ITOM
HCIIOJIB3YIOT HOHSTHUs U3 Tpajuinonubix fI1.
1.Bazuc rpamummonusix fAIl. Hanpumep mis s3eika C u C+-+ 6a3uc mourn
He pazanydaercs (B s3bike C--+ MOSBUIICS TOJBKO CCHIIOUHBIN THIT, KOTOPBI
TeM He MeHee He uMmeeT HUKakoro ornomenus k OOSILL).
1.1.Cxanspubiii 6a3uc. [IpocTble THIIBI JTAHHBIX.
Knaccudukarms:
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1. 9UCJIOBBIE THIIBI JAHHBIX (OCHOBHBIE THITHI JTAHHBIX )

1l.menouncnennpie

2.BelllecTBEeHHBIE (C TLIABAOIIEH TOYKOH )

-TIJIaBaIONIAs TOYKA

-puKcupoBanHag TOUKA

Takoe pa3zeseHne IUCIOBBIX THIOB JAHHBIX ( B MareMaTHKe TAKOTO HET) —
9TO y2Ke HeKoTopoe ycaoxkuenue., Ectb ckpunrosbiii fII lua B Koropom ner
IEJIBIX U BEMIEeCTBEeHHBIX TUIOB JaHHbIX. Ecth T Number — koTopbiit yHu-
BepcasieH (HO 3a 9TO HYYKHO IUIATHTH CKOPOCTHIO). B s3pikax tuma Mariab
€CTb THIThl JAHHBIX JIJIS BBIYUCJCHUN C MPOU3BOJIBHON TOTHOCTHIO.
2.Jlormaeckuit Tun gauubx (bool)

3.CUMBOILHBI

4.TOpPsAIKOBBIN TUI JaHHBIX ( HA ero 6a3e BO3MOYKHBI MEPEUNCIEHUs U JTHa-
TA30HbI ).

5.CehLIKYM U yKa3are/n

6.DyHKIHOHAIBHBIE THITB JAHHBIX (€10 e IHHUIAME SBJISIIOTCS TTPOIE/Y bl I
dbyHKIIH, KOTOPHIE yKe ABISIOTCS JacThio abCTPAKINH )

1.enouncieHHbIe THILI JAHHBIX.
[Tpob.iembr
1.1 @ukcarus npejacTaBjIeHns] U CBA3aHHBIN ¢ HUM HabOP pobJieMm.
1.2.Be3 3nakoBbie mesbe ancia. CaMblit TPOCTOil B 9TOM TIJIaHe — SI3bIK MaC-
KaJIb.

Ho mer pazuunpl Mexxiay 2-X 0alTOBBIM, 4-X GalTOBBHIM U 8- OAlTOBDI-
Mu gucjiamu. 13 coodbparkennii 3¢ppeK THBHOCTH TPUXOAUTCS BBOJUTH HEJIbIT
HA0OOD TEJOYNCIEHHBIX THIIOB JaHHBIX. [lepBasg Bepcus s3bika C MOSIBIICS
st muan — 9BM. Tlotom OvLT mMOpTHpPOBAH W Ha JApPYTrHe aPXUTEKTYPHI.
EuncTBeHHBIH pa3Mep TUIla KOTOPBI (pUKCHPOBaH B cTangapTe — Tui char
3apuMaJ poBuo 1 6afiT. Hasee short int, int, long int, long long. IIpu srom
npeacrapaenue B ss3bike C He (pukcupyercs. Ecin Tpebyercs (pukcupoBaHHOE
peJCTaBjIeHne TO cjieayer onpeaennts typedef HOBbI Tun gaHHBIX. DTa CH-
crema Obina yHacaemoBana u ss36ikoM C++-. Hoswie A1 - C# u Java npemma-
3HAYAJIUCD /I HECKOJIBKO Jpyrux neseii. C# - apxurekrypa CLI B KoTOpOIi
cymectByeT CommonTypeSystem.

YT00BI clie/1aTh SI3BIK YHUBEPCAJIBHBIM, CO3AATEIN PEAJTU30BAIN TOTHYIO
MaTpPUIy TUIOB JaHHBIX ( Bce 8 THIOB jaHHbiX 1 2 4 8 3HaKoBBIE U O3 3HA-
KOBEIE).

1 sbyte byte
2 short ushort
4 int uint

8 long ulong
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C paszutneMm 64 OUTHBIX apXUTEKTYP, JIIOIU HE 3aXOTe/H IePeluchiBaTh
Bce nporpamMMbl Ha C Ha HOBYIO 64-OMTHYIO apXuTeKTypy. OCHOBHas IpoO-
OsieMa 32 OUTHBIX apXUTEKTYp — aJapecanusa namatu. [losromy ceituac B oc-
HOBHOM HCHOJIb3YIOTCH 64x32 — Bcg Oa3ucHas apudmMernka 32 OuTHasi, HO
aznpecanus 64 6utHast. C sI36IKOM java HECKOJIBKO JAPYTas CATYAIlnsT — BCS e~
PEHOCUMOCTD Peaiu3yeTcs KOHIenueil Java MaluHbl — TO eCThb JIOCTATOYHO
peannsoBaTh Ha JaHHO# apxutekType JRE Mammuy. B Java ects 4 ocHOB-
HBIX TUTA ¢ GUKCUPOBAHHBIM mpejcTasienueM (byte, short, int, long). DTo
[IO3BOJISIET TOYHO JETEPMEHUPOBATH CEMAHTUKY BBITIOJTHEHUSI TPOTPAMMBI HA
J060it mnardopme.

[Ipobiema — cpaBHeHHE 3HAKOBBIII U 6e3 3HaKOBbIN ducesa. CMmelnrnBaTh
UX OIIACHO TaK KaK MOXKET IOCTPAJIATDh JIOTHKA IPOTPAMMBI U TAKYIO OIITHOKY
Ts2Ke10 OTI0BUTE. [Ipumep — a3k Moayia-2. Tam ObL1 BBeJeH THII JaH-
ueix INTEGER u CARDINAL. TIpeobpa3oBanue mexkay HUME MOIJIO ObITh
TOBKO siBHBIM. B C+4+ HeT orpannvenus Ha Takne mpeodpPA30OBAHUSI.

Badem HykeH 0e3 3HAKOBBIN THUIT JAHHBIX I 32 OUTHBIX apXUTEKTYP —
pabora co casuramu (6e3 3HAKOBBIN cIBHUT), ajpecHas apudmernka.B Obe-
POHE eCThb CJIeJIyIoNIue TUIIbL JaHHbix — byte (0 255), short, integer, longint.
DTa cucreMa MOTOM IEePenLIa B java — TyT HeT 0e3 3HAKOBBIX YUCE U COOT-
BETCTBEHHO HET MPo0OjeM ¢ ux npejcrapienneMm. CF# MO3BOJISET BBHITO/IHITH
C kon B unsafe(). B Java Bmecto Ge3 3HAKOBBIX 4YHCEN €CTh Ge3 3HAKOBBHII
CJBUT » >,
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Jlekmus 7.
JIBa moaxXoJa K pear3aliy YHCJIOBBIX THIIOB TaHHBIX.

1.@ukcupoBanubiii 6asuc (mpumepst AI1 - ¢M TPONLIYIO JIEKITHIO)
DukcUpyeTcst HOMEHKJIATYpa YUCI0BbIX TUIOB (s13b1ku — C,C++-, C#, Delphi,
java, Modula -2, Oberon). To ecTh cKa3aHO YTO K MEJOYHCIECHHBIM THIIAM
JIAHHBIX OTHOCSATCS ONPEIETeHHbIE THIIBI JIJIsi KOTOPBIX MHOTHE TapaMeTpb
dukcupoBansl. B C#, M-2, Oberon, Java, Delphi — pasmepnoctb Takmx
TunoB dpukcupoBana. Tak ke 3aduxkcupoBaHa cemManTuka Bo Bcex Kpome
java 3To OBLIO MPOCTO, TAK KaK OHW OPHEHTUPOBAIUCH Ha OIPEJIeIeHHYIO CH-
cremy. /g java 310 ObLIO CjIOKHEe, TaK KakK BCd pabora IO peaju3aluu
CEeMAHTHUKU JIOKUTCS Ha wHTeprnperarop. Pukcanusa 6a3uca opueHTHPOBAH-
HAa Ha MaKCUMaJIbHYIO 3PdekTuBHOCTh. DUKCcallusd HOMEHKJIATYPHI, HO 0e3
dburcanuu npejcTaBIeHHsT CO3/Aa€T TPYIHOCTH IS MEPEHOCUMOCTH (SI3bIK
C).Cozaresin java He MOIJIM YKEPTBOBATH MEPEHOCHMOCTBIO, MO3TOMY OHH
O2KepPTBOBAJIU 3PDHEKTUBHOCTHIO.

2.060011eHHDBIE YUC/IOBBIE TUIILIL.
Paccmorpum Ha npumepe s3bika AJTA. TIporpaMMbl Ha 9TOM SI3BIKE TOJIYKHBI
Gl (bYHKIIMOHUPOBATH HA PA3TMUYHBIX APDXUTEKTYpax (Kak Ha CyHIeCTBYIO-
IUX, KAK ¥ HA TeX ITO ellle MOIJIU HOSBAUTHCS ), TTOITOMY ObLIO HEBO3MOXKHO
purcupoBarh 6a3UC UPEJACTABICHUS] TUCJIOBBIX THUIIOB.

[Tepen mporpaMMamMu Ha SI3BIKE 818 CTABUJINCH HECKOJIBKO TPeOOBAHMII.
-9 HEeKTUBHOCTD.
-HaiexxnocTh.
-UurabeabHOCTD.

Jlns BeITIOTHEHHST 9TUX TpeDOBaHMIT B si3bIKe aJ1a OblJI BBEIEHBI 0000IEH-
Hble HE MMEHOBAHHBIE YHCJOBLIE THIIBI, a BCE OCTAJbHBIE YHCJOBBIE THIIBI
ObLIKM ero moroMkamu. BTopoil Koumemiuell s3bIKa ajia Oblia ocobasl KOH-
nennud Tuna. O6beKThl PA3HBIX TUIOB OBLIM HECOBMECTUMBI HH IO KAKOMY
MHOKECTBY OIlepaliiii, HO OBLIH COBMECTUMBI OOBLEKTHI MOA-THIOB. To ecTh
pa3Hble TOJ-TUIIBI COBMECTUMBI MKy c000it u co cBouM npeakom. Hampu-
Mep, PACCMOTPHUM CJie/iyioliee o0bIB/ICHIE Ha A3BIKE a/1a.
type Newlnt is new integer; - Ada
type Newlnt = integer;Ilackanp
typedef int NewlInt// C

B aspike C typedef ne onpemesnsier HOBbII THII, & OIIpeessieT HOBbIN CH-
HOHHMM THWIIA, KOTJa KaK B aJa U TMacKajie OH onpejensier HoBbiil Tui. To ecTh
B g3BbIKe aJ1a HeJb3d MPUCBAMBATh 00beKTH THa Newlnt u integer.

Hampumep type Length is new integer range 0..MaxLen. Teneps 310 HO-
BBIM THI JAHHBIX ¢ COOTBETCTBYIONIUME OIpAaHUYEHUIME Ha 3HadeHue. [Ipu-
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9eM 3TO HOBBI THIT (New) TO eCTh OH He COBMECTHM C JIPYTUMH THITAMH.
Type intl6 is new integer range -32768..32767

type uintl6 in new integer range 0..65535

OTO JIBa HOBBIX THUMA, TO €CTh UX HEJIb3s CMENTNBATh.

To ectn

i16 : int16;

uil6 : uint16;

i16 := uil6 ; omubka

16 := Int16(uil6) me ommbKa Tak Kak ecTh obmas 6a3a (int).

Bce npeobpazosanus 6e3omacHbl, TO €CTh B Cjydae ONIMOKHU BbIIAETCS
UCKJIIOUUTE/IbHASA cuTyarus. e TpebyloTcsa HesdBHBbIE TPeodpa30BaHU, TO
HEeO0OXOIUMO HCIIOIH30BATh KOHIICIIIUIO MO/I-THIIA:
subtype POSINT is integer range 1..MAX
subtype naturale is integer range 0..MAX1;

Jlajtee nucxost m3 apXUTEKTYPbl KOMITHJISTOP BHIOMPAET ONTHMAJIBHOE MPE/I-
CTaBJIEHHEe JJIsi TAKUX 9uCeI. 10 eCTh JIisT IePeHOCHMOCTH HEODXOINMO SIBHO
3a/1aTh JNaNa30H 3HaveHnil (a He npencTapienne). To ecTh mMpobiaema mpej-
CTaBJICHUS JIOXKUTCS Ha KOMIUIAATOP. Tenepb BO3MOXKHA TaKas 3aIIHCh.

n: NATURAL;

p:POSINT;

JUTsl TPUCBAWBAHUA P—N HEOOXOIUM KOHTPOJIh 3HAYEHHS N, TO €CTh KOMITHLIS-
TOp JInOO MPOBEPsIET 3HAUEHNE N Ha ITAIe TPAHCISIIIUN, €CJU 9TO BO3MOXKHO,
Jin0O0 BCTaBJISET KOJ 110 IPOBEpKe Iepej npucBauBanueM. Takoil KOHTPOJIb
Ha3bIBACTCS KBa3ucTaTHIeCKUM. To ecTh ecyiu Besd mH(OpMaIus ecTh Ha dTa-
e TPAHC/SAIUU TO OCYHIECTBJISIETCS CTATUYECKUIT KOHTPOJIb, MHAYEe — KBa-
s3ucrarndeckuii. Takoil ke KOHTpOJIb ecTh B s3bike [lackanb, C# u java. B
C# Takoe orpaHnvyeHne MOKHO ODONTH ¢ TIOMOIIIHIO TIOMETKH «HEDe30TacHOTO
KOJIa».

B aze B caydae ommOKH BBIXO/A 3a TPAHHUILY BO30YXKIAETCA HCKJIIOUYH-
TesbHAs cuTyanust (range error). Be3omacHbIME BCETa SIBJSIIOTCS ONEPAIin
pacCIupeHust THIIA.

B nauasie Bce Tunbl gjaHHbIX uMen pUKcupoBaHHbIit 6a3uc. lasee ¢ pas-
putueM 11 cramn mospasrbes Il ¢ 0bobmenHbiMu TUIIaME JaHHBIX. [laee
— C# u Tak nanee — BO3BparT K (purcupoBannomy 6asucy. Ho ceiivac na-
YUHAET PAa3BUBATBLCS CHOBA MOJIXOJ ¢ ODOOIIEHHBIMH THUIIAMU — TaK KaK Ha
HUX MPOIIE TPOrPAMMHUPOBATH. JTO TEHJICHIINS COBPEMEHHOCTH, KOTJIA JaZKe
B IIPOMBITIJIEHHOM MPOTPAMMHUPOBAHUHN CTAJIA TTPUMEHATHCS HHTEPIPETHDY-
embie AT

[IpencTaBiaenue BeMEeCTBEHHBIX THUIIOB.
1.Il1aBarotmias To4YKa
+M.B" (3uax| manruca | nopsox (B - ocnoBanue cucrembl cuucienus)).
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B caydae BerecTBeHHBIX duces pa3bpoc erre 60JbIIe 9eM B Caydae meJio-
YuCJIeHHBIX. TaK »Ke KaK JJId HeJTOYUCICHHBIX TUIIOB UCIIOIb3YeTCs 2 TOIX0/1a
— ¢ (bUKCUPOBAHHBIM DA3UCOM H ¢ ODOOIIEHHBIM MPEICTABICHUEM.

1985 IEEE cranmapruzoBasio popMaT mpe/iCcTaBIeHHsI BEIIECTBEHHBIX TH-
OB.

[IpecTaBiaenue B BUJAe MAHTUCH U MOPLAJIKA /I KayKJ/IOI0 YHCIa HE eUH-
crBenno. s apudpMeTndecKux onepalnii UCIOJIb3yeTcd HOPMaJIU30BaHHOE
npe/craBienne MaHTuChl. 1o ectb 1/B <= M < 0. To ecTb B cucTeMe ¢ 0CHO-
BauueM B Bce crenenn B (monokurepbHbIe 1 OTPUIATETBHBIE) MPEICTABAMBI
To4uHO. OCHOBBIBASICH HA MPEICTABICHUH, MOJTyIaeM ITO MPU OMEPAIUAX TI0-
panka 10° TounocTs yuke B paiione 1. Bosee Toro mpu 11060if MaHTHCE MOZXKHO
BBIOpATH TAKOH MOPSIOK YTO IOIPEIIHOCTD OyAeT MOpsaKa HECKOJIbKHX Je-
CSITKOB /COTEH.

[Ipu mepenoce mporpamMm ¢ OJHON apXUTEKTYPBI HA APYTYIO W3-32 Pa3/iu-
IHsl B IIPEJICTABIEHAN TUCE T MOTPEITHOCTH MOYKET TPUHUMATH HEOMTYyCTHMBbIE
3HavYeHust. boJjiee TOTO MOTPEINTHOCTH UMeeT CBOMCTBO HAKAILINBATHCs. 10 ecTh
HY2KHBI JIUOO CIIell aJrOPUTMbI, KOTOPble He HAKAILIUBAIOT ITOI'PEITHOCTH JIH-
6o yayqmuth npejacrasienne. B crangapre IEEE (754) 6buio dbukcnpoBatno
2 upexcrasienns s wiasaonux Tovek.(float u double). Tlepsbiii — st
4-GaiitoBbix (1 GuT Ha 3HAK, 23 HA MAHTHCY, 8 HA MOPSJIOK, OCHOBAHHE BCe-
raa 2). Tak ke OBLIO 3ape3epBUPOBAHO 3HAYEHUE JIJIsI MAITMHHOTO HYJISI U
MAIMHHOM GecKoHewHOCTH (IUTIOC U MUHYC). Bo3HUKIM Takue ducia Kak Nan
(not a number).

[Tourn Bce coBpeMeHHbIE aPXUTEKTYPbl PEAJM3YIOT 3TOT cranaapr. Bee
AIT Tak ke 3adukcupoBaiu npejgcrapienune. fA3blK ajga cOPMUPOBAJICT 10
MOSIBJIGHUST ITOTO CTaHAapTa. B HEM JJ1sT BEIIECTBEHHOTO THUIA (PUKCUPYETCsT
YUCJIO TOYHBIX €TUHUIL, & MOJA00D PeaJH3aliK JIOXKUTCA Ha KOMIHIITOP. [lpu
9TOM B CcTaHgapre aJa-83 ObLIH 3aUKCHPOBAHBI MOJEIbHbBIE YUCIA — CIIO-
cob orobpazkenus stux unces (B = 2) dukrcuposan, 10 ecTh crangapt Ghuk-
CUPOBAJ KaK MOJEIbHBIE YHCJIA MPEICTABISINCH KOMITIIATOPOM. Bce mo-
JTeJIbHBIE 9UC/IE B TPEICTABIEHNN BHIOPAHHOM KOMIIHISITOPOM JIOJIZKHBI OBITH
[peJIcTaB/JIeHbl TOYHO. Jlanbine oT 3To# Hjee OTKa3aJUCh TaK KakK II0/I00p
npejcTaBienns Obl HeahbdEKTUBeH U 4acTo ObLT HeBO3MOXKeH ( M3 — 3a
MOJIEJIbHBIX dnce). To ecTh IIABAIONIHE YHCIA B SI3bIKE aJ1a CIUTAIOTCS T10-
TOMKaMHU ODOOIIEHHOTO BEITECTBEHHOTO THUIIA.
type FLOAT is digit 6;

CoBpeMeHHBIIT KOMIUISITOP JT0KeH peann30BeiBaTh Tuna float m double.

OTMeTHM 9TO ILJIABAIONIUE YHCJIA HYZKHBI JJIs IIPeJICTaBICHUAs] MAaTeMaTH-
JecKUX pacdeToB. B 1pyrux cdepax qacto Tpedyercs HeCKOJIBKO IPYyTroe — To
ecTb Hanpumep Tpedyercs 22 spauenuii na npomezkyTke ot -M 10 M. To ectb
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KazKJ0€ 9YUCJI0 IO JIOTUKE ABJACTCA HEJIbIM, HO IO BHUAY OHO BEIIECTBECHHOC.
Il ecsim ecTh TOJBKO IJIABAIONIUI THUI,TO IIPH HPEJICTABJIEHUHN TAKHX UHCET
HEYT00HO HCIIOJIB30BATH OEPAINH C ILIABAIOINEH TOYKOM, TO €CTh HYKHO JIH-
60 mpeobpa3oBBIBATh B float uTo maeT MoTepIo MaMATH U CKOPOCTHU OTEpAIIHii,
Jin0O peasin30BbIBATL pyKamu Bce orepanuu.lloaTomy B g93biK ajia ObLIH J10-
Oapienbl delta — Tumnpl.
type DATA is delta 1/4096 range -M..M;
type T is delta H range l..p; - obmuii crioco6 3aganus delta yucesn. Bea ganib-
Heliras paboTa 1Mo IpeACTaBJIeHNIO IPH 3TOM JIOXKHUTCSA HA KOMIIISITOP. To
€CTb BHOBb BC€ OCHOBHAA HAI'PY3Ka JIOZKHUTCA Ha TPAHCJIATOD.

B HEKOTOPBIX 4d3bIKaX €CThb HEKOTOPbIC AOIMOJIHUTEJbHBIE TUIIBI JaHHBIX,
nanpuMep decimal B C#, currency /s BaJIOTBI U TaK JaJjiee, KOTOPbIE sB-
JISIOTCS CIIeIUAIN3UPOoBaHHbIME delta Tumamu.
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Jlexmma 8
Jlormueckne U CHMBOJIBHBIE THIIBI JAHHBIX.

Jorugeckuit Tun nanubix (Boolean) — Tun maHHBIX HAJ KOTOPBIM MPH-
MEHHUMBI CJIeIyIoNIHe omepainun — or not and or. I3navanbuo B si3bike C He
OBLJIO JIOTMYECKHUX TUIIOB, HO OBLIO Jiormyeckue omnepanuu. JIiodoe Bblpazke-
HIEe UMeJIO JIOTHIECKUIT CMBICJI, eCJIM OHO MOTJIO ObLI0 OBITH TPe0OPA30BaHO K
int wm void* , koropsle npoBepaInCch Ha paBeHCTBO (. DTO IOBBLIIIAIO KOM-
MAaKTHOCTH KOJIa, HO MOHUKAJIA HAJMEXKHOCTH W 4uTabeIbHOCTh Koja. Eaun-
CTBEHHBII SI3BIK C HedIBHBIM mpeobpaszoBanueM int B bool — 3to C u C++.
B C-99 jormueckuii tun mostBuiics. Tak e OH ObLI CTaHIAPTH30BaH (ObLI
onpejesen 6asuc, onpeaesenbl KoHcraHTh true u fakse). CoBpemeHHbIe sI3bI-
ku, Takne kak C# u Java mmeror Tun bool. [Ipw 3Tom, B HUX ecTh TOJBKO
sIBHBbIE IIpeobpa30BaHus YTOr0 THIIA. Bee peaju3anuu JOrMmIecKoro THIIA TaK
win unade Hacaeayot s3eik AJIIOJT — 60.

CuMBoJibHBIH TuI AaHHbIX. Ponuna oosbmmacrsa JAI1 — CIITA u Sanan-
Hast EBpoma, To ecTh A8 HUX [Jig NPEACTABJIEHHS CHMBOJIOB OBLIO JOCTa-
TOYHO ofHOTO Oaiita. OmxauMm u3 nepBbix Il ¢ CHMBOJIBLHBIM THUIIOM JAHHBIX
apagercd Al mackanb. C sroit Touku 3pennd All B KOTOpBIX CHUMBOJIBHBIM
THII JIAHHBIX TpeJcTaBiadgercd 1 0aiToM He MOTYT HCIOJIb30BATLCA s Pe-
IIEHUs] MHOIUX 33/1a4 (HAIDUMED TeX, KOTOPble TPeOyIOT MHOTO-SI3bIYHOCTH ).
[TpobJiema cMMBOJIBHBIX THIIOB JAHHBIX — HA0OP CHMBOJIOB — MOIIHOCTH Ha-
Oopa ¥ Kakoii MMeHHO Habop CUMBOJIOB moiepxKuBaercd. /Lo 80x c¢ 3Toii
TOYKH 3peHusd ObLT HoJHbINA Oapaak. Habop cuMBoIOB BOOOIIE TOBOPST HMEET
HEKOTOpoe oMpUIUATbHOe Ha3BaHUe I KarxKJIO0T0 CHMBOJIA U KOJ CHMBOJIA.
Hamee nosgsunach koqupoka ANSII-7. Temepn oHa Tak WIN WHAYE UCIIOIb-
3yeTcs MOYTH Be3Je Kak 0a30Bblil Habop cumBosios.|0-127] cumsosos: [0-31]
— HemevaTHbIe CUMBOJIBL. /lasiee OblIu OOIBINTIE N MaJIble AHTJINHCKIE OYKBBI
(Bosibinie U MajeHbKUe), UMPbl U 3HAKH TyHKTYAIUH.

Ceityac Bce HAOOPBI TOJBKO PACHIUPSIOT STOT THII, IIPH ITOM IepBbie 128
CUMBOJIOB Beerna coBmagaior ¢ ANSIL

OgsHoro Gaijita XBaTaJI0 TOJBKO HAa KOAUPOBKY 256 cumboios (SBCS). TTac-
KaJsb,C, C++ - omHO-0aitTOBBIN cuMBOJIbHBIE THI. CylecTByer HabOP CHM-
BosioB ISO-Latinl. (ANSII u 128-255 6bLin OCTaBI€HBI JJIsi HAIMOHATBHbBIX
ahaBUTOB, HO Jlayke WX XBATAJIO TOJBKO [l CTpaH 3amajHoil EBporsr).
Mmuorue anpasutsl He mokpbiBaauch 1SO-Latinl, mosToMy HMOABISINCH HO-
BbIe KOJAMPOBKY (KUPHJLIHIA, TYDENKHil, rpedeckuii u tak gajee). B Hacros-
Iee BpeMsi CyIIeCTBYeT HECKOIBbKO KOIUPOBOK HazkKe KHPHAIAIB. Hanpumep
koi8-r KoMpOBKa /IS HHTEpHETA /37IeKTPOHHOI mouThl. Bee mouToBbie cep-
Bepa B TO BpeMms Haxommtuch B CIIIA u ucmonbsoBamm koaupoBky ASCII —
7. Haxe me nogaepxubasach ANSI n ISO-Latin. Koi8-r npu ynanennn crap-
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nero OuTa TPAHCJAUTHPOBAJIA COOOIEHNe Ha PYCCKOM Ha JIaTUHHILY. Kpowme
TUX CYMIECTBYET eIle MHOXKECTBO JIPYTUX KOaupoBok (cpl251 — codePage
1251(MS)).

[IpoGema cTasia cepbe3nee Korma ona gocturiaa sJnonun u Kuras. [Togasu-
soce MBCS DBCS. dAnoumer ncnosipzosaan MBCS, npuanun ee 6Lt npoct —
ectn GaiiT mmes 3uadenune 0-127 o sto 6ait koguposku ANSII, eciu GobIIe
— T0 970 6aiiT, HAYNHAIOINIT KOAUPOBKY OIHOTO 3 SMOHCKUX CUMBOJIOB (2-
3 Gaiita). To ecTh Bce TPOrpaMMBbl KOTOPBIE paBoTaIH ¢ IUCTO AHTJIHHCKUAM
TEKCTOM MOrn paboraTh 6e3 m3Menenwit. [Ipu sToMm, HAmpuMep, Tepexon
na DBCS tpebosasn monubiit mepegen [10. 1991 rog — nosiBienne craugap-
ta Unicode. [Ipumepno coorsercryromuii ISO UCS — universal Char set.
OH crapapTH30Ba/1 HEKOTOPbI HAOOP CUMBOJIOB, HA3BaHU a1(PaBUTOB, IPU
TOM ucnoab3oBaics npuaiun DBCS.

Bce cumBosst mosryunau ko 0-65535. On cran maszsiBarhes UCS-2. Ilep-
Boie 128 cumposioB — ASCII 128-255 — Latinl. To ectb npeobpaszoBanue or
IOHMKO/Ia K 3TUM CTaHapTaM TpedOBaJIOCh TOJIBKO 00pyOUTH crapinuii 6aiT.
[Ipu pazpaborke WinNT na ypoBHe sjipa Bce TEKCTHI MJIYT YK€ B KOJIMPOB-
ke unicode. To ectb MS cuesrana 60JbIIONR TPYL 0 HHTEPHAIIUOHATH3AINK
cucrembl. CymiecTByior crer cucteMuble BbI3oBbl — MultyByteToWideChar
n HaobOPOT.

Pa3paborka mHTepHANMOHAJBHBIX HPUIOYKEHHIT JTOCTATOYHO CJIOYKHA —
9TO HE TO YK€ CAMOe UTO W JIOKAJIW3AIWs TpuaoskeHus. /s Kax o Joka-
JIU3AIMA €CTh CBOS BEPCHs TPUIOXKeHHs ( HAIPHUMED TeKCTOBBIH peIakTop
u Tak jgajee). EcThb eme riobamn30BaHHBIE MTPUIOKEHHS — OHH PabOTAIOT
0JIMHAKOBO B J11000# cpeje (copemenuniit MS Word).

Bo Bcex coBpemennbix All npunsgara cieayionas cCUTyamnus — CylIecTByer
tun gauubix char (1= char C) on 3aunmaer 2 6aiita n HCIOJIB3yeT KOIUPOBKY
unicode. ITpu 3TOM 9TO OT/IEABHBII TUI JAHHBIX U HUKAK HE COBMECTUM C TIe-
JIOYHCJICHHBIM THUIIOM JIAHHBIX, TO €CTh HeOOXOIMMO sABHOE Tpeobpa3oBaHue
oT char K MeJ0YNCTeHHBIM TUIAM JAHHBIX. ABTOMATUYECKH ABTOMATHYIECKN
Takoe mpeobpa3oBaHme He MPOXOINUT, a sSBHOe KOHTpoaupyercs. Co crapeiMu
AIl, koTopbie nosgBUANCH 10 Unicode Bce HECKOIBKO cozkuee. Hanmpumep B
C-++ nogBmiacsa tun ganubix wehar (——unsigned short). Pambimre sror Tun
onpenessiics gepes typedef. B sispike C/C+-+ char — 310 He cUMBOJIBHBII, a
apudmernyaecknii Tun gaHubIX. B C4++ wchar umeer megBHOe mpeoOpa3oBa-
mre wchar B insigned short. Onpegesnenue HoBoro kiacca (Bmecto typedef)
HO3BOJISAIO Tleperpyzkarh dyHKIwn (oTaesabho st unsigned short, ornenbHo
wchar).

[Ieperpyska ¢yHknuit ecth B Bcex coppemenubix fII kpome Obepona u
MOJLYJIbI-2 ( U3 — 32 MPUHIAIIEe MUHAMAJIBHOCTH SI3bIKOBBINH KOHCTPYKImii). To
€CTh BO3MOXKHO Hamucanue ciel, pyHKIui jijisg 00paboTku uMenHo unicode
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cuMBOJIOB. [Ipobiema Takoro nepenoca BCTaJjia TaKKe W Mepej CO3AaTeIsIMA
a3pika AJTA (pasHble KOJWPOBKE Ha PA3HBIX CHCTEMax JaxKke JIJIs aHIJIHii-
cKoro s3bika). [Ipu srom TpeboBanack pabora Ha joboit cucreme. Cosma-
TeJN A3bIKa Ala pelman He IPUBI3LIBATHCS K KOHKPETHON KOIUPOBKHU, TO
€CTb CUMBOJIbBHBIA THIT JAHHBIX PACCMATPUBAJICA KaK YaCTHBIA Cayvail nepe-
YUCJIUMOTO THTIA, JIJIsI 3TOr0 TPpebOBaIOCh PACIHIUPUTH MEPEIUCTUMbINA THII.
DJIeMeHT IepevdncIeHns - TaK Ha3bIBaeMblil JuTepal — HEeKHi CUMBOJI, 3aIIH-
CaHHBII B KaBbIYKaX.

type enum is (one,two,three);

type CHARS is ("A’,’B’,’C");

Curaercs qaro Jjiobag mporpamma morpyzkerna B maker STANSART, e
OBLIM ONMMCAHDBI BCE CICNHAJIbHbIE THIIBI JAHHBIX, KOTOPbIe MOKPBLIBAIN aH-
raniickuit 936K, Eciun He TpeboBaauch mpeodbpas3oBaHHus B int, TO HaM BO-
00I1e He BaXKHO B KaKO# KOJAMpPOBKe paboraer nporpavmma. [lozxke B 95 ro-
ny nosiusicss WIDECHARACTER, koropsrit koguposas B Unicode, To ecTh
MOYKHO OBIJIO0 ¢BOGOZHO pactmupsaTh Ana — nporpammbl. Ecth eme ucs—4 (4
Gaiita). OH Tak »Ke MOI JIerKO KOJUPOBAThCA B ucCs-2 myrteM oOpyOGaHus 2
crapiux 6aiToB. Beegenue ucs-2 penruiao npobsaemy fdnonuu, Ho He Kuras,
36K KOTOPOro BrJI04Yaer 10 40K cumBosioB (mocse pedopMbl X KOJIHIECTBO
CTAJIO MEHBIIe, HO BO MHOTHUX CTPAHAX OCTAETCS CTapas CHCTeMa MUChbMEHHO-
cTH, TpebyIoIas MHOKECTBO CHMBOJIOB).

3a ucnosp3oBanue unicode NPUXOAUTCS IIATUTH TPATOIl MaMsTH (XOTsI
ceiffyac IKOHOMHUs IMAMATH He TaK aKTyasbHa, HO BCE TaK K€ aKTyaJIbHbI pas3-
Mepbl KaHas1a nepejadn janubix ). Coznareseit java 4acro pyraJjiu 3a nepexo/l
Ha unicode Tak Kak B Hada/e OOJILITMHCTBO TEKCTOB OBLIO HA AHIJIMHCKOM
A3bIKe W MOJOBHHA TepenanHoil nHMOPMAINHN SBJSUINCH HYISAMEH (CTapIiie
GaiiTe). [ist perenus 91oil mpobaeMbl ObLT paszpaboran utf — dopmar mpe-
obpa3oBaHus YHHBEpCAJIbLHOTO Habopa. OIHUM U3 IePBBIX TaKuX GHOPMaTOB
61 opmar uft-7 (mpeobpasoBanue B 7 OGUTHBIH KOJ).

Utf-8 — cmocob npeacrapienust a000ro ucs B 8-0uTHbIX 3HaUeHnAX. CIo-
cob paborsl TakoB. Bce HOMepa pa30mMBarOTCH Ha TPH JAUATA30HA.

0-127

128-2047

2047-65535

CuMBOJIBI M3 IIEPBOTO AHANA30HA KOMUPYIOTCS caMu B cedst. To ecTb 110000t
AHTINHCKII TEKCT SBJIsAeTCa TeKcToM B utf-8.

CumBoutbl w3 BTOpOro juanasona (tpedytor 11 6uros). U npencrapisior-
cst B Buge (110<5 6uros>,10<ocranphbie 6>) B 9T0T Iuana3oH momajaoT
OYTH BCe OJIHO-OANTOBBIE SI3BIKH.

B TpeTI/Iﬁ AUAIla30H I1011aJal0T OCTaJIbHbIC A3blIKH. KOTOPbIC HE MOI'YyT HHU-
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KaK yMecTuThesi B 1 GaiiT ( simoHckwii, KuTafickuii u tak jgamee). Gopmar —
(1110<4> 10<6> 10<6>).

ODKOHOMHUS HMeeT MeCTO TaK KaK BCe YIIPABJSIONINE CHMBOJIBI M IIpoYee
KOJUPYIOTCS OTHUM OaifiToM. ZIMoHCKYMe Ke TEKCTHI Y Ke M0 TUMY S3bIKa 00-
JIAJIAI0T KOMIAKTHOCTBIO, TO €CTh UM HE TaK CTPAITHO pa3pacTaHHe S3bIKa.
Hamnpuwmep, crangapraas koauponka st XML — UTF-8. Bee coBpemenntbie
AIT umero mpeicTaBieHne CAMBOJIOB B Bijist unicode, gaxe /leabbu ( Hadu-
Has ¢ 5 Bepcun). CHMBOJIbHBIN THIT IAHHBIX MMEETCsI BO BCEX MePEUNCIeHHBIX
A3BIKAX, npudeM TOJIbKO B ABYX u3 HUX (C/C+-+) umeercs HesiBHOE TPE0O-
pa3oBaHUe K YUCJAOBBIM THUIIAM..

I15.1TopstTKOBBIi THII(IMATIA30HBI W MEPETHCICHHS ).

JInamazon — mepBblil NpUMEp THIIA, HE ABJSIONIUMCHA THIIOM B cebe, TO
€CTh OH OCHOBAaH Ha HeKoM Jpyrom tume. To ecThb ecin ecth 6a30BbIit T T
1 IBe KOHCTAHTBI 9TOTO THIA A B — TO AMama3’oHOM STOTO THIIA HA3BIBACTCS
MHOXKeCTBO 3Hadenuit Tuna T or A g0 B.

Ha 6azoBbiit THI HAK/1/IbIBAETCSI OTPAHUYEHNE — OHU JIOJI?KHBI OBITh MO/I-
nepzxuBarh oneparuu suck u prev (Pascal). K tumam ¢ miaBatoteir To9Koii
HeJIb3s IPUMEHUTD OIIEPALHMIO SUCC XOTs OHU U YIIOPSTOYEHHBI, TAK KaK IIpe/I-
CTaBJIEHHE 3TOTO TUIA 3aBUCUT OT peasju3aluu. 1[0 ecThb ODA30BLIMH THIIAMHE
JUTsl JINAIIA30HOB MOIYT OBITH THIIbI, OCHOBAHHbBIE HA IEJIBIX Yucaax (ducia,
CHMBOJIBI M Tak jajee). /lnanazoHsl OblIN yKe B si3blKe mackasb. Cucrema
onmpaercs Ha paborsl leitkcpol n Bupra. Tak Ke nuama3oHbl €CTh B SI3bIKe
Ana.
type NEWINT is new INTEGER range 1..N

B naciequuke nackajs — MOJyJie-2 JMAIA30HBI BKJIOYAOT B cebs ||.
JImanazon ya00eH TeM, YTO OH OrpaHUYNBaET OBEIEHHE COOTBETCTBYIONIEr0
THUIA, 9TO TMO3BOJSIET OCYIIECTBIATh KBA3UCTATHIECKNIH KOHTPOJh. 10 ecTh
IIPOBEPKA Ha BBIXOJI 33 3HAUCHUE JTUATA30HA MPOUCXOTUT JIMOO BO BpeMsi KOM-
NIJIAIME JTEOO Ha STAIle BBIIIOJTHEHUS.

B a3bike OGepoH(MPUHIUI MEHUMAIBHOCTH SI3BIKOBBIX KOHCTPYKIHIA) —
Jarana3oHoB HeT. B Momudukarun sroro sizbika — O0epoH-2 BX Tak Ke HerT.
Tak ke ux wer B java u C#.B wem npwawmnra 3toro obobscama Buprt, xkorma
pacckasbiBag o ausaitne O6epon-2. OH cka3aJj, YTO OCHOBHOE HOHATHUE SI3bI-
Ka 06epoH-2 — 310 HacstegoBanue(pacummpenue). C TOYKH 3peHHs] OCHOBHON
KOHIICTIIIUU PACIIUPEHNs] TUIA, JHANA30HbBI HUYETO He JAl0T u H0Jee TOoro
IPOTUBOPEYAT Ujiee paciiupeHus: Tuia. 1o ecTb JAuala30H SIBJIsSeTCsd He pac-
HMIAPAEMbIM THIIOM JIaHHBIX. Jl@amma30Hbl MCIOJb30BAJICH B OCHOBHOM JIJIS
paboTsl ¢ MaccuBamu ( Kak WHAEKCHI ). JIOHsITHE KBA3UCTATHICCKOTO KOHTPO-
JI TaK 7Ke CBA3aHHO ¢ IMOHATHEM JIHalla30Ha.
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B muorux kommmraropax Turbo Pascal MoxkHo OTK/II09AaTH KBa3UCTATH-
JeCKHI KOHTPOJIb. BBLIO caestano HaOMOAeHHE, UTO BCe CPEACTBa KOHTPOJIS
OTKJIIOYAIOTCST TpOrpaMMuUcTaMu (B PeIH30BOiil Bepcuu). A pa3 Her juarna-
30HOB, CJIEJIOBATEJIHHO BCE MACCHBHI ya00Hee Bcero Haunuath ¢ 0. 11 Bo Bcex
coBpeMennbIx I Bce MacCHBBI TOXOKH Ha MacCHBBI B 13biKe C, TO €C¢Th 00b-
siBJIeHre TpedyeT TOJIbKO JJnHY MaccuBa. 1o ecth nanazon mcues uz Al
IIOTOM Y 9TO OH He coorBercTBOBaJ KoHmernuu OOII.

[Tepeuncienus ObLIM MpUAYMaHbl BUpToM (HACKasb) TOTOM OH K€ HX U
BBIBEJI M3 MCIOJIB30BAHMS, HO Cef9ac OHM BHOBb BO3BPAIIAIOTCS.
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Jlexmma 9

[lepeuncuMble TUIBI JAHHBIX MOABIIKCH BrepBbie B ZI11 mackann (1969).
[Tocsie 9TOr0 OHM BXOJMJIH IIOYTH BO BCE A3BIKH IPOIPAMMHUPOBAHUSI.
type T= (C1,C2,..,CN)Pascal style

[oBopsT, 4TO HEpEYUCAUMBIN THUIl YIPOIIAET YTEHUE ITPOrPAMMbI, MOBbI-
IMaeT HaJe’KHOCTh MpOrpaMMbl ( abGeTparupyeMcsi OT YHCIOBOIO 3HAYEHHE
[epPeMEHHOIH ), MOZKeT yJIydiaTh 3hdEeKTHBHOCTD MPOrPAMMBI ([IyTeM yMEHb-
IIEHUsT MecTa Jisl XpaHeHHsl TaKuX mepeMeHHbIX). [Tpu srom B 1988 rouy, B
s3pike O0epoH, Bupt oTkaszascs ot nepedancauMoro tuna ganubix B 11 O6e-
pOH (IPHHIUIT MUHUMAJBHOCTH $I3BIKOBBIX KOHCTPYKIHii). Bropas npudauna
— IMepeYrCIUMbIe TUIIBI B TOM BHJIE€ KaK OHU MOSBUJINCH B MACKaJe U COOT-
BercTBenno apyrux ATl mporusopeunnn xkoumenmuun OOTII. [Tepeuncanmbie
THUIbL JAHHBIX (B BHJE B KOTOPOM OHU HOABIIUCH B [lackase) He MOTYT OBITH
pacCIIupPEeHHBI.

1995 — Java. (PaspabarbiBasicsi ¢ HyJIsl, YaCTUYIHASI CHHTAKCHIECKAS COB-
mectumocTh ¢ C). B Java nepequcimmbIx THIIOB HeT.

1999 — C+#. B mem Takwe TUIBI €CTb, HO B OMHCAHUU S3bIKA ABTOPHI
y2Ke B caMOM HadaJje «OHPaBJbIBAIOTCI» B TOM HOYeMYy OHU BKJIIOYUJIHA ITOT
Tl JaHHbIX. OCHOBHO#M aprymMeHT — HepPevduC/JUMbIe THIIBI JAHHBIX XOPO-
10 UHTErPUPYIOTCS CO CPEJCTBAMU BH3YaJbHOrO mnporpamvuposanus (VS).
To ectb MHOTHE CBOIICTBA KOMIIOHEHT YA00HO TPEJCTAB/ILATL B BHJE Tepe-
YUC/IeHUA. TeKCT ¢ UCTOJIH30BAHNEM TAKUX THIIOB WHOTJIA HA3BIBAIOT «CaMO-
JIOKYMEHTHPOBAHHBIM». 1T'peTbe HEPUATHOE CBOHCTBO IMEPEYUCTUMOIO THUIIA
JIAHHBIX — BMeECTe ¢ UMEHEM THIA HeSIBHO UMIIOPTHPYIOTCSI HMEHA KOHCTAHT.

2005 rom — java 5.0 — mepeducauMble THITBI JaHHBIX OBLIA BO3BPAIIEHHI.
CHHTAKCHYIECKN ME€PEYNCTHMbIE THITBI JAHHBIX B java MOXOXKH HA MEPEUNC-
JINMbIE THIBI JAHHBIX B [lackaje, HO MPU TOM OHU MPEJCTABILAIOTCH KaK
OTHEJIbHBII KJIacc.

Peaymmzanusg nepednc/JIMMbIN THIIOB JTaHHDBIX.

1.Knaccuueckast cxema. (ITackann, Aa)
type T=(..); [Tackann, momymna-2
type T is (C1,...,CN); Ana

[Ipu 3TOM HeT HESIBHBIX NPEOOPA30BAHUN U3 IIEPEUUCTUMOIO THUIA K IIe-
JlouncennoMy u Haobopot. B cranmapraom Ilackasie obiia dynkmusa ord —
IIepeBO MEPEUNCJIUMOro THIIA K IeaouncaenaoMmy. B Moayna-2 ecth dyHK-
s val Koropas IPpUHUMAET HePeYUucAUMYI0 KOHCTaHTY — UM THIA U 1eJ10€e
3HAYCHHE M BO3BPAIAET 3HAYEHUE COOTBETCTBYIONIErO MEPEYUCIUMOrO TUIA
WA BBIIAET ONIUOKY BPEMEHU BBITIOJTHEHUA.

Peanuzanus mepedncjmMoro Tuma B ss3blke A 1a HeMHOro otyimdaercsd. Tak
KaK CHMBOJIBHBII THI JaHHBIX B s3bIKe AJa peann30BaH KakK IepedncaeHue,
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TO €CTh KPOMe OOBLIYHOTO NePeUnCICHEs eCTh elle JTUTEPAJIbl NepedInCICHH.
B Aze BO3MOXKHO I€pecedeHne MMEH B HePEeYUCIeHUIX, TO €CTh JTUTePAJIDI
HEePEeYHCICHAd MOTYT II€PECEKAThCA MEXKILY CODOIA.

type RGBColor in (.. Red...);

type TrafficColor in (Reg,Green,Yellow);

Tak Kak 1o mpaBu/Iy neperpyzKarbcs MOT'YT TOJIBKO UMeHa (DYHKIUI, TO Tpe-
60BATMCHL HEKOTOPBIE YXUIIPEHHs 4T0O BOUCATH 3TO B a3bIK Ama. Paccmor-
puM npuMep d-uu Ha g3bIKe Aja.

function Func return T

/ /OOBEKTHI JIOKATBHBIX EPEMEHHBIX

begin

/ /onepaTopsi

end Func;

x:=T;
x:=Func:
Takum 00pa30M Takme JUTEPAJTHI TEPEUNCTCHUST PACCMATPUBAIOTCS KaK NMe-
Ha dyHknuii 6e3 napamerpon. OTCI0/Ia BOSHUKAET CJIEAyIONMas mpodaeMa.
procedure P(X:RGBColor);
procedure P(Y:TrafficColor);
u rorga P(Red) — meognosnaunocts. [Tosromy mis satux ciaydaes B Afne cy-
IECTBYET ClielnaabHasi KOHCTPYKIHsT yKa3aHus Trla ( He BJIseTcs npeobpa-
3oBanneM). OHa UCHOJIBb3YeTCsl KOTa HY?KHO UMEHHO YKa3aTh KOMIUJISTOPY
910 naHHoe 3Hadenue uMeer coorsercrpyonuii Tun. P(RGBColor'Red);
Bce a1u npobjieMbl BO3HUKJIM U3-33 TOI'O 9TO UMEHA HEPEUUCIUMbIX KOH-
CTAHT HAXOJSTCS B TOW »Ke 06/1aCTH BUIUMOCTH 9TO ¥ UMsl THia. Hanpumep
B s3bike C# MMeHa KOHCTaHT JIOKAJIN30BaHbl BHYTPH THIA. 10 €CTh Tenephb
RGBColor.Red. TO ectb Tenepsb ojiHa 1 Ta »Ke KOHCTAHTa MOYKET IIPUHAJIIe-
JKATh Pa3HBIM Mepedncienusm. A3uik C# mpoIoKaeT TPAJIUIUIO TPATUIH-
ounbrx ZIl, To ecTh KOHCTAHTHI TIepeIUCaUMOTO TUTA B C# - 9TO KOHCTAHTHI
1e10ro tuta. 110 yMOT9aHni0 KOHCTAHTHI MET0TH THIA JAHHBIX TPeJICTaB/Is-
I0TCS 3HAYEHHEM TIeI0T0 THIIA JAHHBIX, pH 370 3Hadenus 0yay (0 .. N-1) npn
9TOM TIPEJICTaBJIeHUs MOKHO BBIOUpATh siBHO (110 ymosrdanuio 0 int). U opu
9TOM He CYIIECTBYET HEesIBHOTO NMpeoOpa30BaHusl, KPoOMe KOHCTAHTHI (), KOTO-
past MOKeT TTPeodPA3OBBIBATHCSA B JIOOYIO TIEPEIUCTUMYI0 KOHCTAHTY HESIBHO.
[Ipu ssBHOM 1TpeoOpa30BaHUU BCErJa OCYIECTBIATCH KOHTPOJIb.
Ocobusikom crost a3k C u C+—+. B HEKOTOPOM CMBICT B 3THX SI3BIKAX
HEPEUNCNMBIN THIT He SBJISETCS TUIIOM B ITOJHOM CMBICJIE CJIOBA THIIL.
emun(C1,C2,C3);
Teneps C1=0,C2=1,C3=2.
[Ipu srom

34



enum ¢ X;
x=-25; - CeMaHTUYECKH JAONYCTHMO. 10 eCcTh MepedncJInMblil TUIT BCETO JTUIITh
crocod 3ajaHue Hekoero Habopa koHcTanT. To ecth const int C1=0 wuiam
#define C1 0 sKBUBaJEHTHDLI ONpeIEJeHUIO epeuncanMoro turma. [lostomy
9TOT THUI HE 0000 momysspen nporpamvucramu s3bika C. [Ipu paszpaborke
si3piKa C++ TI0 TOBOJLY TEPEYUCTUMOTO THUTIA, BOZHUKJIO HECKOJIBKO TTPOOJIEM.
1-1Tpobisiema Teros. B sa3bike C BO3MOXKHO 3ajilanue Oe3bIMsHHOrO enum. B
C+ Takoit enum MoxkHO HabmogaTh Takoir enum B STL. To ecth enum <ios
modes> u mnpu 3Tom open(..,int); To ecTh enum MOJTHOCTHIO COBMECTUM C
MEJ0YNCTeHHBIM THIIOM JIaHHbIX. 1o ecth CTpaycTpyn BCTasa mepej Ciey-
1omei TpobyieMoil — ¢ OJTHOI CTOPOHBI TPEDOBAJIOCH MOJJIEPAKUBATH TTOTHY IO
coBMecTUMOCTDb ¢ C, ¢ JIPYroil CTOPOHBI IS Meperpy3Ku (PYHKIUNA ObLIO Obl
YIODOHO CIeJaTh ero OTAeJIbHBIM THIIOM. TakuMm 0Opa30M CYIIECTBYET dBHOE
npeobpazoBanye u3 int -> enum(0TCYTCTBEE KOHTPOJIsI) & TTPeoOpa3oBaHUE W3
emun ->int ocymecrsisiercs vHeaBHo. B C+-+ Tak Kak nepedunc/ieHns: HesiBHO
COBMECTUMBI C TEJIOUNCTEHHBIMI KOHCTAHTAMHE, TO TPOTrPAMMECTY JaHa BO3-
MOYKHOCTBH YIIPABIATH 3HAYEHUSIMU COOTBETCTBYIOIIMX KOHCTAHT. 10 ecTh
enum Mode

reed = 0x1,

write = 0x2,

RW = reed|write;

B GosibrimECTBE CIy9aeB HAJ MEJOYUCIEHHBIMIA KOHCTAHTAMU Tpedyer-
¢ BBIIOJIHATH HEKOTOpBIH Habop OuTOBBIX omnepanuit. Ilogaxom s3vika CH#
M03BOJIeT N30ABUTHCA OT HEJOCTATKOB MEePEYnCINMOTO Tula a3bika C — oT
HEHAJIEZKHOCTU U HesiBHOTO uMnoprta umen. B C# 1mosiBuiach BO3MOXKHOCTH
BbIOOpa Ga3muca 1pe/iCTaBIeHHS.

ArpubyTupoBanume — dYacTHBIN ciayd4ait bosiee o0rmeit kKoucTpyKImn CH#
- pedakekcuu. To ecTh 9TO OTpazkKeHue CTPYKTYPbI KOJa HPOTPaMMBbl B pe-
3yJABTHPYIONEM OHHAPHOM Komxe — pediekcns. ATpubyTupoBaHne — IpPHUIIH-
ChbIBaHUE KOHCTAHTAM TEPEUUCTUMOrO TUIMA JAHHBIX HEKOTOPHIX aTPHOYTOB.
Paccmorpum ogmu u3 takux arpubyroB — flags. Hanpumep enum B arpu-
6yrowm [flags| mosBosIsieT BHIMOAHATE HaJl KOHCTAHTAMHU HEPEYHCINMOrO THIIA
Jlorudeckue GUTOBBIE OIlEpAIUN.

YnakoBKa/pacnakoBKa.

B guncro oobexkTHO opuenTupoBaHHBIX I Bce sBasercsa oobekToMm. To ecTh
3+5 — 310 omnepamus ¢ aBymst oobekTamu. CTPYKTYpPhI, HEPEYUC/ICHAST W
npocThie THIB JaHHbIX B C# HazbiBatoTcs value types (Tunbl 3nadennii). To
€CTh 3THU HJEMEHTHI MPEJICTABISIOTCS UMEHHO KaK COOCTBEHHBIE 3HAYEHUS a
He KaK CCBLIKKA Ha 00beKT. g KaKI0ro TaKoro THIA CYIIECTBYET ero Ko-
pobka (box) — kmacc. tak Juist KasKJI0r0 TAKOTO KJIACca CYIIECTBYeT CBOM
KJjiacc — obeprka. To ecTb ecjim pedb ujer 06 onepalusix Ha/ IPUMUTUBHbI-
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MH KJACCAMH TO ONepalinsi MPOBOIUTCA HAJ, 00bEKTOM, eCJIH Ke OTeparust
KJaccoBasd — TO HaJ obepTke. Hampumep 1u1g enum cymecTByeT o0epTKa —
kJ1acc Enum KoTopslii gBasgeTcsa 06epTKO#H I J000TO MePEeInCcIuMOro THIA
JTAHHBIX.

B a3bike java mepedncauMBbIi THI JaHHBIX BOOOINE HUKAK HE CBA3AH C
MEJIOYUCIEHHBIM TUIIOM JIaHHBIX. enum colorred,green,blue; nvena koncrant
TaK YKe JIOKAJN30BaHbI BHYTPH UMEHU Iepevncaennd. java.lang — maker java
KOTOPBI# onuchIBaeT cuenududeckue Kjaacco java. Hanpumep B java.lang co-
JIepKUTCS Kaace Enum KOoTophIil iBIAseTcs 6a30BBIM 7T BCEX TTePEUUCTUMBIX
THIIOB.
enum RGBColor
public RGBColor(byte r,byte g,byte b);
private int color();

Red(255,0,0),
Green(0,255,0),
Blue(0,0,255);

IIyHKT 6 — CCBUIKM W yKa3aTeJH.

YKazareib — aOCTpakiys MallMHHOIO ajipeca. Bolpoc — HajleKHOCTh
ykazareseit. All persarca na 2 OOABIINX Kaacca — CTPOTHE ¢ TOYKH 3PEHH
ykazareseit u #Hecrporne. B CranmapTHOM MacKaje yKa3aTean MOsIBUINCH
TOJBKO J7IsI MAHUILY/ISIUA ¢ 00beKTaMH B THHAMUYIeCKOi maMsaT. To ecTh B
CTaHIapTe IMacKajb HeJbs3 ONHCATh yKasaTeab Ha integer. To ecTb TOJBKO
CCBHLIKHM HA OOBEKTBHI CTPYKTYP.

Nrak crporne s3bikn — [lackans, Axa — 83, Monxyna-2, ObepH. Yka3za-
TeJI TOJBKO JJIsI CCHIJIOK HA OOBEKTHI B IMHAMUYIECKON TaMsITH.
type PT is access T}

TYPE PT = pointer to T;

[Ipum aTom T He o6s13an OBITH onpenenen JIO onpeaenenns ykasares. B sa3bi-
Ke 313 BCe HECKOJIbKO CJIOXKHEE.

Type PT is access;

type T is word;

type PT is access T}

To ecTh B TaKMX SI3BIKAX BCE OUYEHb IOXOXKee. B sI3bIKe aja paboTa ¢ yKasa-
TEJIEM.

X:PT;

X := new T;//cemanTuka anajornana new (X) B mackase.

Her Hukakoro uaoro crnocoba 3apectu JuHaMHYIeCK# 00bekT. Omepaiun Hal
yKazaTeJsMi — IpUCBaMBaHHe H pa3biMeHoBaHue. lajee B s3bike OOGepoH
X:PT;
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X:next // Momyna-2

X.next //O6epon

To ectb B OGepoHe ncHe3aeT pa3sHUIa MeXKIY yKa3aTeaeM Ha OObeKT U CAMIM
00bekToM.B s13b1ke Ata omeparius TOUKa Tak Ke MPUMEHNMA K yKa3aTesTio
Ha obbekt. g mocryna ko Bcemy obbekty — X.all.
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Jlexmma 10.

YKazaTeanm W CCBIIKA. DTO pa3Hble TUIBI JaHHBIX HO MPU 3TOM 00a dB-
JIoTest abcTpakiuedt agpeca B naMmsTH. Kak yxKe ObLIO CKA3aHO A3BIKH J1e-
JIATCS HA 2 KATETrOpHH — CTporue u He crporue. CTporme — CChIIKH TOJIBKO
Ha O0BEKTHI B JuHamMu4eckoii mamsitu. [Ipumepsr Takux s3pik0B — O0epoOH,
Mogayna-2, craggapr Iackanap, Aga — 83.

HecTporue sa3piku — yKazaTesn paboTaioT KakK U B CTPOTUX, ILTIOC MOYKHO
HOJIYIUTH aapec Jroboro oobekra. 910 & B C++, @ B Delphi. Taxkoit moaxon
IpeBaT HEKOTOpbIMHU mpobiaemamu. Hampumep
char * £(){

char buff[1024];

return buff;

char * p = {();

*p=0;

Takwue oMmuOKN KOMITMISTOD HE OT/JIaBJINBaET.
Anasorugso.

static int i;

int *p;

p=&i;

free (p);

g u3berkanue M0 I0OHBIX OMIMOOK CYIIECTBYIOT CIIENHAIbHBIE TPOIPaM-
MBI — BepU(HUKATOPHI, HO JIayKe OHU He BCET/Ia MOT'YT HAUTH TaKHe OIIMOKH.
HekoTopbie mHTErpupoBaHHbBIE CPEIbl MOIIEPKUBAIOT 2 PEKUMA, KOMIIHLISI-
A — OTJIAJM0YHBIN 1 pesin30Bbiit. OT/Ia0IHbII paboTaeT MeIIeHHEee 38 CUeT
UCIOJb30BaHNE OTJAJOYHBIX OMO/IMOTEK padoThl C MaMgaAThbio. Tak »Ke mpo-
6/1eMa HEKOHTpOJIIpyeMoro npeobpaszoBanus. 1o ecTh Jii0oO0il ajgpec MOXKHO
npeobpasoBaTh B aapec void* W ero B ¢BOIO oYepenb MOKHO gBHO HpeoOpa-
30BaTh B JII000i1 Apyroit Tun. void* - 310 HeKoTOPLI abcTpakTHLL anpec. B
rakux ZI1 Henb3s oboiiTrch 6€3 Takoro abCTPaKTHOIO THIIA YKa3aTe 4.

OtHO U3 perntenne TPOOIEMBI — CO3aHNE CTPOTHUX A3BIKOB, HO JIaKe CTPO-
rOCTBIO A3bIKa He pelraloTcd Bee npobieMbl. Hamnmpumep eciiu cymiecTByer ole-
paliusl SBHOTO OCBOOOXKIEHUS HAMSTH, TO BO3HHUKaeT IpobJieMa obpalleHust
K HecylmecTByomeMy obbekTy. Takast oneparust npucytcrsyer B Ilackasne,
Ana — 83, Moayna -2. fBHoe 0cBOOOXK I€HNE IPUBOAUT K JABYM ITPOOIEMAM.
1- mycop B mamaTu.

T * x = new T();
t * x1 = new T();
x=x1; //Tenepb mepBblii OOBEKT SABIAETCA MYCOPOM.
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Omubka B mporpaMMe — TPYAHO JIaTh et TouHOe onpenenenre. Hu ogHa
M3 IPOTPAMM He COOTBETCTBYET CBOeil crienudukanuy (crernuduKanuu ycra-
pesator). C mpodecCcHoHATBHON TOUYKU 3PEHUST, MYCOD B TAMSATH — OIDOMHAST
npobJieMa, Tak KaK OHA IPOSIB/ISIETCS CHJIbHEE BCETO B PEAJHHBIX yCJIOBUSIX.
Tak xe Takme OomMUOKW KpaiiHe TKeJTO OTJTOBUTH HA ITAIE TECTHPOBAHUS
MPOTPAMMBI.

Bropas npobiaema — Bucgume ccblikd. lcnosp3oBaHue ajipeca Hecyle-
CTBYIOIIETO 0OBEKTA.

T * x = new T();

T *x1 = x;

delete x;

Teneppr x u x1 ccplIAIOTCA HA OJUH W TOT ¥Ke OOBEKT, MPUUEM ero yKe He
cymectByeT. To ecth delete x1; npuBoauT Tenephb K omubOKe. OIHAKO MHOTHE
MeHe/IZKepbl TaMsATU CIIOKOITHO OoTpabdaThiBaloT Ha Takux omrmbkax. B ciyuae
MHOTO - TIOTOYHOCTH K€ BCe eIle CJA0YKHEee TaK KaK, HAPUMeD, OJINH MOTOK
MOYKET OCBOOOUTDH MAMSITh, KOTOPYIO MCIOJIB3yeT JIPYToiil MOTOK.

CucreMbl ¢ aBTOMaTHIeCKO# cOOpKoil mycopa. Co3jaresi d3bIKa MTOHU-
MaJIW 9TO HAJIW4YHe TUHAMHYECKON MaMsATH MOYKEeT MPUBECTH K MHOYKECTBY
npo0JieM, MpU STOM OHU HE MOIJIM BBECTH B CBOIl SI3bIK aBTOMATHYECKYIO
coopky Mmycopa. Cambiii pocToit u 3HdEKTUBHBIA AJITOPUTM aABTOMATHIE-
CKOil cOOpPKHM Mycopa — MOJICYeT KOJUYeCTBA CCHLJIOK HA JIAHHYIO 00J1aCTh
namaTu. Ho Takoit aJropuT™M MOXKHO HCIOIB30BATh TOJBKO JIJId JOCTATOTHO
BBICOKO-yPOBHeBbIX fll1, Tak ke mpoOiemMa KOJbIEBBIX CCHLIOK.

Bropoit criocod ocHoBan Ha peryJisipHOM HPOCMOTPE BCeil nmamsiTu, Ha KO-
TOPYIO YKa3bIBAIOT BCE YKA3aTed, BUJANMbBIE B JAHHBIII MOMEHT. 10 €CTh BO
BpeMs COOPKHM MyCOpa CHCTeMa 3aHUMAeTCd TOJBKO cOOpKoil mycopa. Eciu
HaMSATU XBaTaeT, TO cOOPKa MOYXKeT U He MOTpeDOBAThCsd, HO B CIydae ecau
HaMSATH MaJIO, TO MBI He MOYKeM TapaHTUPOBATH CKOPOCTH OTKJIMKA CUCTe-
MBI Ha J1000e JIeiicTBre, TaK KaK B JIIOOOH caMblii BaKHbIA MOMEHT MOKET
BKJIIOUUTHCs cOOpKa.

Coznarenn s3pika A 1a He BKIIOYWIH B cTanaapt All cranmapTHBIX cpeacTs
0CBOOOXKIeHHS MaMaThH. 10 ecTh TPUCYTCTBOBAJIO KJIIOUEBOE CJIOBO NEW JIJis
BbIJIesieHus amMsaTi. Ho mpu 3ToM Bece 0cBOOOXKIEHNE B CTAH/IapTe HE OrOBa-
PUBAETCS., TO €CTh JOMYCTUMBI PeaJTu3aIuu co cOOPKOH Mycopa.

BoJiee Toro, jijig 60JibIeil IepeHOCUMOCTH CYIIECTBYET CTaH/IapTHBIH 11a-
ket UNCHECKED DEALLOCATION u coorBercTByfomast (pyHKIHsI
DEALLOCATE mpumenumas K JIIOOOMY THITY yKa3aTesd. K KOMITUISITOP
He TOJePKUBaeT aBTOMATHIECKYIO COOPKY Mycopa TpebOBaJIOCh UCHOJIB30-
BaTh 3Ty (PYHKIIHIO.

B a3bike mopya-2 umeercs 2 nponeaypsl — ALLOCATE u DEALLOCATE.
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s peanmsanun 3tux GyHKIUI Ob11 BBeaeH 0co0biit Tun nanasix ADDRESS
(amastor void*). Dot Tum obnaga1 HAOBOPOM CBOWCTB, KAK HATIPHME]D MPHUBE-
JIeHHe K HeMY HesIBHO JII0OOr0 yKa3aTeJid.

B asbike C nmpuMepoM HCIosb3oBanue void™ - nanucanue KoHTeiiHepoB, B
KOTOPBIX XPAHATCS yKa3aTejan Ha HeKoTopble 00beKThl. EjmHcrBenubiit LIl
KOTOPBI COXPAHWT YUCTOTY C TOYKH 3peHus ykazareseit — sa3pik O0epon. Ou
HCIOJB3YeT MPOCTO aJropuT™M cOOpPKy Mycopa, 4To JIeJIaeT ero JIOCTaATOYHO
HAJEXKHBIM IIPH COXPAHEHUU HOPMAJJIBLHON IPOU3BOIUTEILHOCTH.

B java u C# mOIHOCTBIO OTCYTCTBYET TMOHATHE yKazaress. Eciaum 3ampe-
TUTDb TPOIPAMMHUCTY SIBHO OCBOOOKIATH MAMSITH TO TIOHITHE YKA3ATE IS TPAHC-
dopMupyeTcsi B MOHSATHE CCHIJIKH. 10 €CTh BCE KJIACCHI java KPOME MPOCTHIX
KJIACCOB — CCBLJIKH Ha COOTBETCTBYIOIIHE OObEKTHI B JUHAMUYIECKON HAMSTH.
To ecTb Bce 06BEKTHI ABISIOTCS AHOHUMHBIMHU U PACIIO/IAraloTCd B JIMHAMEIYE-
ckoii mamsitu. [Ipu sToM 171 pasMernerus 00beKTOB HCIIOIb3YeTCs OIepaTop
new.

X a = new X();

a — new B();

a = b — KomupoBaHue cChLIOK. B java peannsoBana aBroMaTHdecKas cOOpKa
Mycopa.

Azbik Ana-83 sBisieTcst CTPOTUM SI3BIKOM. 10 €CTb 3aKpbiTa OOJIbInast
JIBIPA B MOTEHITHAJIBHBIX OMMNOKAX B mporpammax. B s3eike Ana — 83 He Ob1710
HUKAKUX aJ[PECHBIX ONepaluii, 1 peaju3alusd ee ¢ aBTOMATHYIECKONH cOOPKOI
Mycopa ObLi1a He MeHee HajaxkKHa deM Ob6epoH.

Ana — 95 — TaM MoOSBHJIACH B HEKOTOPOM BHJIE apecHasi Olepaius —
a’access. V3menenusi Ob1/in BHECEHBI 10 HECKOJIbKUM HPUYUHAM — B OILPE/Ie-
JIEHUE $I3bIKa BCE TaKW ObLIN JONyIeHbl HekoTopbie omubku. /lasee B 90-x
crajo nomyaspua koumenmusa OOII. Jlamree Ana panee He JT0IMyCKa HCIOJIb-
3oBaHue Ha Apyrux Il HO K 95 roay mpHOPHUTETH U3MEHUTIUCH M €ro CO-
37aTeNIN yKe He MOTJIH PACIUTHIBATH Ha MOHOIIOJIBHOE UCIIOIb30BaHHe A b
BoapmuueTBo cucteMubIX BBI30BOB B Becex OC mpuBsasanbl K a3biKy C. To
ecTb TpebOBAJIOCH MIEPEIABATH a/IPeCa MePEeMEHHBIX, 9ero He ObLI0 npu Ama
— 83. Cozmarenun Ana — 9 cymenn pacmuputh (pyHKIIMOHTPOBaHUe A ta, mpu
9TOM COXPAHUB HaJEKHOCTb IIPOrPAMM Ha HEM.

BoLia pasperiena onepaius B3ATHsSI aJpeca, HO HeJIb3s ObLIa IPUMEHSTh
9Ty OIlepalMIo K JTIOOBIM IepeMeHHbIM. Ec/in nmepemMennast onucana kKaxk i: alias
integer — TO K Hell mpuMeHuMa onepaius B3saTHA ajpeca. C TOUYKH 3peHust
ykazareseit TYPE PT is access all integer MokeT mcnoJsib30BaThCs TOJBKO
JUTST JIOCTYTA KaK K 00beKTaM U3 JHHAMHUIECKOH MaMATH, KaK U Ha 00heKTHI
u3 obpruHOi. To ecTh ObLIa coxpaHeHa HAJIEKHOCTDL IIPH BBEJCHUHM HOBBIX
BO3MOXKHOCTEM.

Bosspainasich K HMOHSITHIO CCBLIKHU, €CJIM SI3bIK SIBJISIETCS] CTPOTHM TO BCE
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O00BEKTHI HAXOSTCSA B JUHAMUYIECKON MAMSITH, a €CJIA CYIECTBYeT €Ile U aB-
ToOMaTHYecKast cOOpKa Mycopa, TO IIOHATHE yKa3aTe s BooOIe He TpedyeTcs.
B java mossmiocs nonsrue JNI (Java native interface) — Bo3MoKHOCTB 3a-
MyCKa POTHBIX CUCTEMHBIM BBI30BaM JAHHOI CHCTEMBI. DTO YCKOPsIET paboTy
POrPaMMBbI, HO TIPH 3TMO TporuBopeunt npunamnuiry WORA.

B C## cnermaibHO ocTaBieHa «aIbpIpkas - crenudukarop unsafe, koropsrit
MO3BOJIET 3aMyCKaTh KOJM Ha JIOOOM dA3bIKe, TO €CTb MOXKHO HCIOJIb30BaTh
JI0Oble BBI30BBI CHCTEMbl WJIHM CTaHaapTHOH Gubiuoreku (malloc, free). [la-
Jee cymectByeT crenucduxkarop fixed. Hanmpumep ero MoxKHO HCIOIB30BATh
JUTsI TlepeBo/ia MaccuBa 6aifiToB B yka3aTesb HA Hero. JIanHublii KO/ eCTeCTBeH-
Ho Henajexken. Paccmorpum cOopKy Mycopa 1o aiaroputvmbl Mark and scan.
JlaHHBI{ aITOPUTM MPH IPOBEJEHNN COOPKU MPOU3BOIUT CIBUT OOJIACTH Ia-
MATH, TO €CTh 3Ha4UeHWe CCBhLIKH MOXKeT m3MeHHThes. KoneTpyknusa fixed
dukcupyer ajpec NaMsaTh U He TO3BOJISIET MEHSATH &JIPeC CCHLIKU.

Bce o6bextor B java,C#,delphi saBisiiorcst cchuikamu, Ipu 3TOM B java
ecTh coopka mycopa, B delphi — rer. X a;

a = new X(); - e AMHCTBEHHDIN CITOCOO MOPOK/ICHHS HOBOTO O0BEKTA B java /
C+# / Delphi.

B Delphi Bce 06bexTnl Hacaeayior Kiaace Tobject mpu 3ToM 3TOT 00BEKT 00-
Jajaer KoHeTpyKTopoM create();. To ecrb Juist KazK /010 00beKTa CymecTByer
meroz, create();

B C#, java, delphi — orpanndenubiii BApHAHT yKa3aTes.

B C-++ mpu 3TOM CCBIJIKA — 9TO HMEHHO UMs HeKoero obbekTa. K ceplikm
sa3biKa C+-+ TpuMeHnMa eJMHCTBeHHAS Oleparus — ee HHUITHATH3AIIH.

T &a;

Mozxker ObITH OnucaHa Kak

1- mepeMeHHAsT COOTBETCTBYIONIETO THIIA, JOJKHA OBITH HHUIUAJIU3NPOBAHA
Jepe3 UMs COOTBETCTBYIOIMIETO OOBEKTA.

2 -cdopMaTbHBIE TTApAMETPHI IPONEAYP U PYHKIHUI.

void swap (T& a, T& b);

3 — BO3BpalaeMoe 3HaYeHne (PyHKImu.

X ();

4 — Kak wieH Kjacca. VHUNmaan3upyercd B KOHCTPYKTOPE.

CcBUTOYHBIHM TUT TAHHBIX OKA3aJICsd OU€Hb yIOOHBIM.

Utak paccMoTpenne MPUMUTABHBIX TUIIOB TIAHHBIX 3aKOHYEHO. ETnHCTBEH-
HBII TUII JaHHBIX, go0aBaeHHbIH B C-++4 M3HAYAJIBLHO — CCHLIOYHBIN THI. B
coBpeMeHHbIX OubnoTeKax C-++ MpPHUCYTCTBYeT CIen THUI JAHHBIX — sSmart
pointer. OH MOXKeT HAPUMEDP MPOBEPSATH BATUIHOCTH 00HEKTa JOCTYIA, aB-
TOMATUYECKOe yajeHrne 00beKTa Ha KOTOPBI OH YKa3bIBaeT U TaK JaJiee.

41



Jlexkmusall.
['naBa 2. CocraBHbIe THIBI JaHHBIX.

Tunel JaHHBIX, BCTPOCHHBIE B $3bIK HPOTPAMMUDOBAHMS, HO IIPH ITOM

UMEIOT BHYTPEHHIOI CTPYKTYPY.

Maccusbr.

Bamucu / CTPYKTYPBI / 00beIHHEHHUS.

Muozxkectsa.(Cranmaprasiit [Tackasn)

Daiiibl (cranpaprubii [Tackasn)

Crpoku (He coBcem Tun (B s3bike [lackann) packed array of char).

Kaceot a3pika C++ He aBAKAI0TCA COCTABHBIMA TUIIAMU JaHHLIX. OTAe/IEHO
MOXKHO J0OABUTDL acconuaTuBHbIe MaccuBbl 1 Hash Tabiumebl.

B cospemennnix AIl MHOrme Taxme CTPpyKTYpPbI JAHHBIX BMECTO J1006aB-
JIEHHSI UX B KOMIIIISTOP, A00aBJISETCS B CTAHJIAPTHYIO OHUOJIMOTEKY SI3BIKA.
Jlst MHOXKECTBA U3 HUX HE CYIIECTBYeT YHUBEPCAJBHOIO, OJHOBPEMEHHO (-
dEKTUBHOTO CPeJICTBa MpeJICTAaBICHUS JAHHLIX. BMECTO 3TOro BHIOMpAETCH
HEKOTOpas peajiu3aliigd KOTopas BXOJIUT B CTaHIapTHYIO Oubanoreky. llpu
TOM COXPAaHSIETCS BO3MOYKHOCTH BLIOOPA ONTHMAJIBLHON peaiM3aIiiy o 1, KOH-
KpeTHYIO 3a1a49y. s npuMepa paccMOTPUM COPTHPOBKY. /15t GosIbInHCTBA
33149 ucnosb3yercs quick Sort, Ho Bo Bce Ombamorexku fI1 BrogaoT Kak
MHHHMYM eIlle OJWH ajroput™m, Hampumep heap Sort. To ects BcTpamBas
M0/T00HBIE BEIU B KOMIUJISATOD, Mbl CTAHOBUMCST 3aBUCUMBIME OT METOJIA Pe-
aJIn3aIyy, KOTOPBIH MOyKeT ObITh W He onTuMaseH. C TOUKHW 3peHus Mpo-
CTBIX THIIOB JAHHBIX, 6azuc Il MOCTOSTHHO pacIupsieTcs (HAYUHAS ¢ HAYAIA
pazsutus ZII1), upu 970 ¢ TOYKHM 3PEHUsT COCTABHBIX TUIOB, HO IOCTENEHHO
CYKaeTCs.

[TynakT 2.

B C# ectb kiaccw string u dictionary. [Ipu 3ToM KOMIHIATOP 3HAET PO
KJace string (BBIDIAIAT KaK GUOJIMOTEYHBIH KJIACC, HO BCTPOEH B KOMITHJISI-
Top), a mpo kiaacc dictionary oH He 3HaeT HHYIEro (IPOCTO OGUOTMOTEUHBINI
KJI1ace).

PaCCMOTpI/IM COCTaBHbIC THUIIbI JAHHBIX.
1.Maccussl.

AbGcTpaknus mocaeI0BaTeIbHOCTH OJHOTUIHBIX 9JI€MEHTOB.

DxDxDxD — maccus.

D™ — maccuB Kak JeKapTOBO IPOU3BE/IEHHE OJIHOMEPHBIX THIIOB JaHHBIX.
[Tpu 3TOM 3Ta TOC/IEI0BATEIBHOCTD JIOJKHA IPEJACTABISTHCS B MaMATH B
BHUJIE HereprBHOfI IOoCJIeJ0BATECJIbHOCTH JJIEMEHTOB. TaKaﬂ HENpepbIBHOCTH
PACIIOJIOKEHHS B MAMATH Tpedyercs JJist onTuMu3anuu gocryna. Camas pac-
IpOCTpaHeHHasT OIepallys /I MAaCCHBOB — olepallus nHaekcupoannsd. Cy-
HecTByeT 2 crocoba n300parkeHust ITOH Olepalnu.
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1.A[j]
2.A (i)
Unekcanus BO3BpaIaeT CCHLIKY HA COOTBETCTBYIONIUI OOBEKT.

B C+# u java obs3aTe/ibHAa HHANMAIN3AIN MaccuBa. K omepanun mHIeK-
CUPOBaHUY 3a4aCTyIO 100aB/seTcs HabOp aTpubyTOB.

ATpubyThl MacCHBOB:

1. ArpubyThl Bcex 00BEKTOB JaHHBIX (6a30Bble aTpUOYTHI JTIOOOrO TUIIA JTaH-
HBIX).

2.bazoBbrit THTI.

3. Tun unpexca. /loszken ObITh HEKOTOPOH HENPEPLIBHON 10C/I€/10BATE/IbHO-
cThIO 3HadeHuit. [lpu 3TOM onTUMaseH JUCKPeTHbINH Thil. /IMCKpeTHbIH THIr
— TaKO# TUMN JAHHBIX, YTO JIJI HET'O OIpeiesIeHbl Ollepalun suce u pred, mpu-
JeM uX paboTa Ha BCeX apXUTEKTypax olpejleseHa OJHO3HAYHO.

4.T'panunpt / JIninHa Maccusa.

Korma Mbr 3naem 06a30BbIii THIT MACCUBA U OH HEIPEPBIBHO PACIOJIOXKEH B
MAMSATH, TO KOMITHIATODP MO)KeT 3(PHEKTUBHO ONPEIE/NThH OTePAIHI0 HHIEK-
cupoBanusi. B psijie ss36IKOB THIT WHIEKCa (DUKCUPYETCS CTATHIECKH BO BPeMs
Tpancasiun. [Ipumep — si3bik [ackasp array [Index| of T. Tak ke mpomucxo-
auT B g3bike Ana. B a3pike C Hanpumep, Tak Ke KaK ¥ BO MHOTUX TOTOOHDBIX
sI3bIKAX, TUI HHJEKca — Beerga integer. Mrtak tun mujaekca Quxcupyercs
caMoe TIO3JHee Ha dTale TpaHcasnuu. MaccuB — 3T0 Bcerja KOMIIPOMUCC
MeK/Iy TPeMsl BeIaMu — HaJeKHOCTh, 3 OEKTUBHOCTH, rTTOKOCTh. C TOYKH
3peHust TUX TPeOOBAHUT ONTUMAIHHBIH BADUAHT — MaCCUBBI U3 A3bIKa Aa.
Be kpaitnoctu — maccuBbl B C u B [lackane. Mexnay auvu — Monya -2 u
O06epon a Tak ke C# u java.

B 3bike nackaiab Bce aTpuOyTHl CTATHYECKUE, CAEI0BATE/IHHO OH HA/Ie-
keH. To ecTh IPpH HHAEKCAIUH TPOU3BOANTCST CTATHICCK U / KBA3UCTATHIeCK Il
KOHTPOJIb. BoJiee TOro Bce aTpulyThl He TOJBKO CTAaTHYECKUe, HO U ABIIIOTCS
aTpubyTaMu TUna. Takas peaju3anus JaeT HAJIeXKHOCTH U 3PPEKTUBHOCTD,
HO cmwIbHO BpeauT ruOKocTu. [Ipm sTrom [lackans me rmancs 3a THOKOCTBIO,
TO €CTb J/Isi CBOMX HYXKJ OH ObL1 jocTtarouno rubok. IIpm arom repsiercs
TOJIBKO YHUBEPCAJBHOCTh, B YTOY IIPOCTOTE.

Azpik C. OpueHTHpOBaH He HA 'HOKOCTH WJIM HAJIE2KHOCTD, HO Ha dPdeK-
TUBHOCTB. C 9TOi TOUKHU 3peHus, mackaab u C o0a OpueHTHPOBAHHBI HA -
(EeKTUBHOCTD, HO €CTh U pazanunsd.B KadecTBe THIla HHIEKcA HepeTcs Beeria
integer. @ukcupyercs JjieBas rpanumna — 0. Tun 3/5eMenTa u JIJINHA, SABJISTIOT-
€S CTATHYECKUMHU aTPpUOyTaMu THITA. [amM 00pa30M Mbl HEMHOT'O YMEHBITUJIH
rubkocth. B C ajipec Hava1a MaccuBa U ero pa3Mep OJHO3HAYHO OMpeIessteT
MaccuB. llpu sTomM anmmHA TpebOyercss TOMBKO /IS paclpejie/leHus TaMsTH.
To ecTb 4ale Bcero MaccuB 33JaeTCs aPECOM CBOEro Hadasa. 3aJaHue WH-
Jiekca ot 0 103BOJIIET TaK K€ MAaKCHUMaJIbHO 3(M@MEKTUBHO BLIUUCISATH aJIPeC
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JJIEMEeHTa IPpH NHIACKCUPOBAHUU.

To ecThb BCe 9TO HYKHO 9TOO ONMEPHPOBATH C MACCHBOM — 9TO aJPEC €ro
HAYAIa —— aJIpec ero ImepBoro sjaeMenTa 4To apisgerca D*. CuemosareanHo
moboit Mmaccus conocraBuM ¢ D*.To ecTs:
int a20];
alt] = *(at1);

[Ipy 3TOM HEKAKOrO KBa3HCTATHIECKOTO KOHTPOJIS BBHIIIOJIHEHO He OyaeT. Ta-
KM 00pa3oM obecrevdeHa MakcuMaJibHas 3pHEKTUBHOCTD U HEKOTOPAast rub-
KOCTh CTOYKH 3PEHHST YHHBEPCAIbHOCTH.

Yro xe kKacaercs sa3bika Mojya-2, To TaM Tak Ke KaK U B s3bIKe [TacKaJib

dukcupyercs 6a30BbIil TUII U THIT HHAEKCA. [[pr 3TOM nporeypbl 1 (yHKIUHT
MOTYT HMeTh OCOOBIH THII JaHHBIX — OTKPBITHIA MaccuB. Hampumep:
procedure P(var A:T) rige T — OTKPBITHIH MacCuB.
ARRAY OF TO. To ectb MBI He PHKCHPYEM THI WHJIEKCA.
[Ipomemypa, BeIIAONAS CYMMY 3JI€MEHTOB MaCCUBA.
PROCEDURE SUM (VAR A:ARRAY OF T):T;

var R:T;

Begin

T:=A[0];

for I:=1 to HIGH(A) DO

R:=R+Ali[;

return R; end SUM;

C Toukm 3penus 3ddekTuBHOoCTU HocTyna, Momyna-2 — onTuMasibHbIiI
KOMIIPOMHCC.

B a3bike Obepon ocTa/ioch nonsiTue OTKPhITOro maccusa. U dpukcupyercs
TOJIBKO 6&30BBHU/I THUII MaCCHUBa 1 €ro JJMHA.

Type T = array N of D;
Ananoraano D T[NJ;

MakcuMaabHBIH KOMITPOMHUCC JOCTUTHYT B s13bIKe Aa. Pa3uble Tunbl man-
HbBIX aDCOJTIOTHO HECOBMECTUMBbI MK,y co00it. [Ipu 3TOM 3/1eMEHTBI MOATUIIOB
npuBoanMbl K 6azosomy tuimy. Type TNew is new T |orpanudenne|. TyT mo-
JKeT OBITh OrpaHWYeHre Juamna3oHa. B MaccuBax ecTb MOHATUS HEOIDAHUIEH-
HOTO MAacCUBa W OIPDAHWYEHHOTO MacchuBa. B HeorpanmueHHOM (pUKCUpyeTcs
TOJIBKO THII JAHHBIX W TUT HHJIEKCA.

Type arr is array (Index range<>) of D;
Type limarr is array (Index range 1..N) of D;

B kauecTBe uHIeKCHOTO OepeTcst /1000 JncKpeTHbIi T qanubix. Heorpa-
HUYeHHBbIE MACCUBBI MOTYT OBITH (POPMAJBHBIMU MapaMeTpaMy MPOIeayp U
byHKIHI.

X:limarr; HOpMaJIbHO.
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X: arr; HeJIb3s.

[Ipu sToM

Z:arr range 0..10 — HOpMAaJIBHO.
Z- TIOATHI THUIIA, aIT.

W:arr range 1..11;

U:arr range 0..11;

Bce 3T mepemenmnble npuHa jIeKaT Pa3HBIM IOJTUIIAM OJHOTO U TOTO
ke Tuna. HedBHast cOBMECTHMOCTb B CJIyYae €CJIH KOMIIHUISATOD ITPOBEPHUT
Irana3oH 3Hadvennii. TpeboBaHme — JAJIUHBI MACCHBOB JTOJKHBI COBIIAIATD.
To ectn
7:=W;

W:=Z; MoxHO.

Ho 7Z:=U — mapymenme BO BpeMsd MPOBEPKHW Ha 3ITalle KBA3UCTATUIECKOTO
KOHTPOJIS.

function SUM(A:arr) return D is

R:D;
begin

for i in A’RANGE loop

R:=R+A(i);

end loop;

return R;

end SUM;

A’LENGTH
A’RANGE
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Jlexkmu 12.

Kaxk yzke roBopuioch, HAWJIYIIIETO KOMIPOMHUCCA MKy HaIe’KHOCTBIO
1 TEOKOCTBIO YIAJ0CH JIOCTHYD B st3bike Aa. [loBTOpHOE onucanne MacCuBOB
a3pika Asia (6b110 B tektun 11). TlepenuiieM npuMep ¢ TpONLION JEKIHH.

Ecyin B 0bbsBiaenun (pyHKIUKM SBHO yKa3aTh HOJHOCTBIO OIPEJIe/IeHHbIT
THII MaCCHBAa, TO Tepsiercs cBoiicTBo rudkocTu. [loaromy numem Tak.

function SUM (A:ARRUNL) return real;
R:real:=0.0;
begin
for i in A’RANGE loop
R:=R+A(i);
end loop;
return R;

end SUM;

A’LENGTH

A’FIRST

A’LAST

A’RANGE <=> A’FIRST.. A’LAST

X:ARRUNL range 0..9;koppekTHO
Y:ARRUNL range -10..10;K0ppeKTHO
1:=SUM (X);KOppeKTHO

j:=SUM (Y );KOppeKTHO

JImuHbl MaccuBOB MOTYT ObITH JiI0ObIMU. Ho Tpebyercss 4Tod Tum uHmaeK-
ca W TUMN 3JeMEHTOB MAaCCHBOB coBmaJaau. s Toro 4rodsl m30aBUThCS OT
9TUX OTPAHUIEHUH HEOOXOIUMO UCIOIb30BATh HEKHI AHAJIOT MAbJ0HOB (Ha-
IpUMEep UX aHAJOT B g3bIKe Ajia).

PaccmoTrpum coBpeMennbie si3biku nporpamvuposanus — C#, Java, Delphi.
B Delphi ects Bce uTo 66110 B cTangapraom Pascal niroc, nobasmmics Heorpa-
HUYeHHbIe MaccuBbl. COBPEMEHHBIN MOIXO/ K WHJIEKCAIMA — THII UHICKCA
BcerTa int u HaunHaeTcd ¢ (. J|muHa gBageTcsa CBOHCTBOM He THIIA, HO IK3€M-
mwispa. MaccuBbl — 00BEKTH 0COOOTO TUIA, KOTOPBIE BBIBOJASTCS U3 HEKOTO-
POro KJiacca WM TIO/IePKUBAIOT HEKOTOPBI Kiacc/unrepdeiic. Vrak cru-
paeTcd pa3juyune MexKJy MacCHUBOM M 00bekToM. Ho mpu 3TOM coxpaHsgercs
CBOMCTBO HENMPEPBHIBHOCTU PACIIOIOKEHHUS B TAMATH.

O0bsaBienne:

T[] x;renepb x — ccblika Ha MaccuB. [ITMHA TPU ITOM He YKA3BIBAETCS.
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x = new T[len|; /Innna ykaseiBaeTcst Kak CBOFCTBO KOHKPETHOTO 00hEKTa.
len me 00g3aHa OBITH KOHCTAHTOH. MecTo mom MacCUB OTBOIUTCA B TUHAMH-
Jeckoi nmamsaTh. [Ipu aToM MaccuBbl BeJyT cebs KaK KJIaCChl — OHU HMEIOT
HEe CBOWCTBA, a METOMBI U MO/IEPKUBAIOT HEKOTOPHIE CTAHAAPTHBIE METOJbI
BCexX KjaccoB. [locsie Beie/ieHnsT TAMSITH IO/ MACCHB, MBI HE MOXKEM H3Me-
HUTh €r0 JIJINHY, MbI TOJIBKO MOYKEeM ITPOU3BECTH TepepacIIpe ieIeHne MaMsITH,
TO €CThb BBIJIEJUTDH MaMATh II0JT HOBBIH MaccuB. Takoil moxo/ peaju3oBal B
C+# u Java.

J11s1 9K3eMILIApa IITHHA — KBA3UCTATHIECKUH aTPUOYT, TO €CTh 3a,1aeTC
BO BpEMsI BBIIOJHEHHS, HO HET BO3MOXKHOCTH MEHSITh €€ BO BPEMsI BBIIOJI-
HeHns. AHaJorm4yHas curyanns co crpokamu. B C# u Java ectb crnenuafib-
Hble KJacchl g co3panue cTpok — StringBuilder. Bo Bpems paborbr co
CTPOKAMH, HAIIPUMEDP BO BpeMs CO3JaHUs HOBOH CTPOKH, TpebyeTcs dacToe
U3MEHEeHHe pa3Mepa BBLICJICHHOHN MaMATH, YTO MPUBOIUT K OIPOMHOI (bpar-
MEHTAIUK [TaMsITH.

StringBuilder — 6oJtee onTuMaIbHBIM 00PA30M PaCIPeIe/IgeT MaMSTh MO
CTPOKH, MOJIB3YsICh T€M, UTO BO BpeMsl ero paboThl KOJUYIECTBO TpebyeMoil
HaMATH MOXKET TOJbKO yBeJHYUBATHCA. 10 ecTh TaKHe MacCHUBBI PeabHO
SIBJISTIOTCS KBa3UCTATUICCKUMH.

B Aze ecTb noHsiTHe IHHAMIYECKOIO MACCHBA, (DAKTUIECKH HE TOXOZKErO
Ha cBoit anaJsior B C# win Java.

procedure P(N:integer) is
A:array (1..N) of real;
begin

end;

B mannoM mpuMepe TPOUCXOAUT HEKOTOPOe OTCTYILIEHHE OT MPABUI A3bI-
Ka Aja, Tak Kak IPAHHUIBI MacCHBa HE 3aaHbl CTATHYECKH. [Ipu 3TOM Tpa-
HHUIBI MAaCCHBA $BJIMIOTCH arpudyTraMu MMEHHO KOHKPETHOrO 0ObekTa, a He
BCEro THUIIA.

Terepb HEMHOIO PO MHOTOMEPHBIE MACCHBBI 1 OTIEPAIUIO BRIPE3KH (slice).

Cpes MaccuBa — HEKOTODPBIH JIWANA30H €ro 3JeMeHTOB. Takasd omepanus
ects B PL/I, Fortran — 90, Ada.
A:Array (1..10) of T;
A(2..5); Boipe3kn onHOil JIHHBI MOTYT OBITH COBMECTHMBI MexKIy coboil. B
COBPEMEHHBIX fA3BIKaX MPOrpaMMHpPOBaHus — ormepanus copy(i,j) — aHajor
BBIDE3KH.
A(2..5,1..3) — makuM 06pa3OM BBIPE3KH Y2Ke HE BCEryIa MOTYT PACTIOIATAThCS
B HAMSTU HEIPEPHIBHO.
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g peanusanuu MHOTOMEPHBIX MAaCCHUBOB Yallle BCETO MPUMEHIETCS CJTe-
JIyIOmHMA crocod. MHOroOMepHBI MacCHB — 9TO HPOCTO HEIPePBhIBHAS TOC/Ie-
JIOBaTEJIbHOCTh MaCCUBOB MeHbBITe#l pa3MepHOCTH.

Type T2 = array [1..N] of T1;
T1 = array [1..M] of T;

XEG X[L];

Anajioruaso
Type T2 = array [1..N,1..M] of T;

Azpik C/CH-+;
int i[3|[3];//i = int**

EnncrBenHoe nckaodeHne — g3bK (pOpTpaH — TaM MaCCHB paciojara-
eTcs He 0 CTpoKaM, a 1o ctojonaM. [Ipu 9ToM BO Beex OCTaIbHBIX S3BIKAX
— II0 CTPOKaM.

Crynenvarsie MaccuBbl — ecTb B Java, MoryT MoaeaupoBarbes B C (cebli-
KaMH).

JIBymepHbBIii MaccuB g3bIKa Java TpakTyercsd Kak MacCUB MAacCCUBOB WJIN
KaK MaCCUB yKasareJeil/cChUIOK.

B C# ecrtb 2 BapuanTa 00bsBICHUSI.

int [,| = new int [3,5];

11 knaccuaeckoe oObsBienue (MaccuB MaccuBoB). Torga mosydaeM cTyIeH-
JaThIii MacCuB.
B Java:
int [][|X = new int]|[3];
Jastee MHATHATA3AIHS KAYKIOTO U3 3-X 9J€MEHTOB MACCHBA.
for (int i=0; 1 < 3; i++)
x|i] = new int [i+1];

int [NJx = {{1,2,3}, new int [5],{0}};

ZBHAS MHUITTAJIN3AINS.
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[MyukTt 2. 3anucn.

CoBpeMeHHOE TOHSITHE 3AIMCH — MPAKTUYECKW He M3MEHEHHAs 3aluCh
a3bika Pascal.
type R = record

x,y:T;

i,j: real;
end;

To ectb ecim maccuB — DxDxDx..xD; To 3amuch — 310 1€KapTOBO MPOU3-
BeJIeHNEe PA3HOTHUITHBIX 3/1eMeHTOB. OCHOBHAS OmMeparusa — JOCTYI MO0 UMEHU
MOJIS.
3wk C: struct tags{

int i,j;

};

Ana:
record
//1oJist 3amucu.
end record;
B coBpeMeHHBIX g3bIKax MPOrpaMMHUPOBAHUS MOHATHE 3alMCH PEBPATH-
JIOCh B IOHSTHE KJIACCA.

Oberon:

RECORD
OCJIe0BATEILHOCTE TOJIeH

END;

Banuch ¢ Bapuantamu <=> union //C. = o6beaunenue C/C++ = na-
pamerpusoBanHble 3anucu (Aja).

Ob6benrHEeHne THIOB.

Tpamgumuonnsie Al — KaxkoMy 06BHEKTY JAHHBIX COOTBETCTBYET €JIMH-
crBernblil THN JaHHBIX. OOLAIl — Bce 0OBEKTH OTHOCATCH K HEKOTOPOMY
KJIacCy 00BHEKTOB.
int i = 0;
object o = i;//koppekTro B CH#

Auryc — npobiiema — pasymaHbie 060bEKTHI MOI'YT BBLICTYIIATH B PA3HBIX PO-
JISIX, TO €CTh KazKJblii 00HEKT MOYKET MMETh HECKOJIBKO poJseil / Tunos. pde
BCEro 3Ta MpodaeMa MPOSBIIIA, ¢ebsT TPU MPOEKTHPOBAHUY TOJIH30BATEIbCKIX
unrepdeiicoB. Hanpumep okHO MOXKeT cojiepKarh B cebe HEKOTOPBIi HADOP
JIEMEHTOB, SaBI/ICHH_H/IfI OT KOHKPETHOT'O OKHa.
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record
OCTOgHHAA YaCTh.
BapUaHTHAS YACTh.
end;
IIOCTOAHHAAd 9aCTh — ITOCJICA0BATEJIbHOCTD O6”bHBJIeHI/IH HepeMeHHbIX.
BapI/IaHTHaﬂ qaCThb
-pasMedeHHOe paclpeeaeHue.
oJjie, TIe eCTh JUCKPUMHHAHT, ONPEeIe/ISIONMA BUI OIS,
-He pa3MedeHHOe paclpeieseHue.

type event = record
T:time;
case Evtype:ETEvent
KBEvent: (scancode : integer,up:Boolean);
MouseEvent :(....); end:

BapuanTaas yacTh — Bce NMepeMeHHbIe PACIOJIaraloTcst ¢ OJHONO U TOTO
Ke ajipeca. He pasmedennoe paciipegeseHne — OTCYTCTBYeT MOJS JUCKPH-
MUWHAHTA.

type BitCell = record

case Boolean of

true:(i:integer)

false:(bits:packed array [1..48] of Boolean)
end;

X:BitCell;
X.i= 249;
X.bits [48] := 1;

union — He MHKPUMHUHHPOBAHHOE O0benHeHne 6e3 MOCTOSIHHOW YacT.
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Jlexmma 13.

Mrak, obbeuHeHne THIIA — CHHTAKCHIEeCKH 0000IeHNe MOHATHE 3aIIUCH
Wi cTpYKTypbl. Hannune obbequHeHnit rOBOPUT YTO TPAJUIHOHHAS CHCTE-
Ma THIIOB HMeeT HEKOTOPYIO «YIIepOHOCThy. CylnecTByeT HHKPUMIHUPOBAH-
Hble 00bEINHEHNS — B HUX Y KaXKJIOI'0 IOJIS €CTh OIPeIeIeHHOE 3HAUYCHIE —
JUCKPUMUHAHT, TI0 KOTOPOMY ompeaenasieTcss Tl nojs. O0beuHenne THIIOB
peaM30BaHO TAaK, YTO BCE 3JIEMEHTHI HAUUHAIOTCA C OJITHOIO M TOTO YKe aJIpeca
B IaMATH.

[Tackanb, Modula-2 umeroT mouTn S5KBHBAJIEHTHBIE O0hETMHEHHS THIIOB.
AJTA — Bce oO0beaunenus pazandibl. C — TOJIBKO YUCTHIE HE PA3MEUEHHDIE
00 beIMHCHNI.

Omnmcanne oObeIUHEHN — TPEIbIIYIAST JTEKIIWA.

Pazyimmuns B oObgapiaenue Majbl. [Ipu sToM pasziudud B 00bABICHUH BbI-
3BaHbl PA3IUYUSIMU B ollepaTope Bbibopa (switch) B coorBercTryromux AI1.
JIncKpUMUHAHT MOXKeT ObITh 2-X BUJIOB:
1.umst: THI.
2.Tuil.

[Ipu 3TOM HEpPBBIH cIOCOO B pa3MeUYeHHBIX U BTOPOM B He pa3MedeHHBIX. B
sa3pike C pazMep oObeuHeHnusT — pa3Mep MaKcuMaJIbHoro siaeMenta. B Ilac-
KaJIe CYIIECTBYET U JIPYTOil CUHTAKCHC.

NEW (P, t1, t2, t3 ...);

Pacnpenenerne mamMsTh MO 3aliCh ¢ BApHAHTAMU, IPHYEM BbIJIeJIEHUE Ta-
MATH WJET 10 THIY JaHHoro Bapuanta tl. [Ipm sTom moc/ieroBaTe/ibHOCTD
t,, UJIeT KOIJIa €CTh N BJIOXKEHHBIX moj-3amuceil. [Ipu srom obbeaunenne Tu-
OB HeceT B cebe MpoOaeMbl CBA3aHHbIE ¢ HEHAAEeKHOCThI0. Ecan 3amuch He
pa3MedenHas, TO HAJAEKHOCTh KpaifHe MaJjia, eC/iu yKe 3alUCh Pa3MedeHa, TO
N3MEHWB ANCKPUMHUHAHT MBI MOYKEM CIe/JaTh MAJbHEHINH KO MOJHOCTHIO
HEPADOIUM.

Aspik Ana.

type varrec (D:DT) is record
HOCTOSTHHAA 9aCTh.
case D:DT of
when vl => Bapuant 1;
when v2|v3 => papuanr 2;
when others => Bapuanr6;
end record;

type stack (N:integer) is
record
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top : Integer range 1..N = 1;
body : array (Integer range 1..N) of real;
end record;

X:stack (50);

type PVARREC is
access VARREC;

p:PVARREC;
p=new VARREC (v1); //oba3aTenbno siBHO yKa3aTh mapaMerp.

B OOII u yuctpix OOAIl nyx1a B 3anucu ¢ BapuanTaMu otnajgaer. OHu
OCTAIOTCS TOJBKO JIJIsT COBMECTUMOCTH €O CTapbiM KojoM. To ecTh mocToTHHAS
qacTh — base kjacc. Bapuantnas gacts — kjaccer — noromin. CymecrByer
BapHuaHT — HacCJeJ0oBaHUe C IIOJIeM TUIla, HO IIPDUBOJAUT K BCEeM HpO6ﬂeMaM C
HEHA/Ie’KHOCThIO, KOTOPhIE €CTh IMPHU UCIOJIb30BAHUN 00he IMHEeHNI].

Baxkna nuanamudeckas obpaborka MeTonoB. B maease mis moaudukanumn
HEKOTOPOTO KJIACCa TP UCTOJb30BAHIHN JUHAMUYECKOTO CBA3BIBAHWS TPEOY-
eTCsI TOJIbKO MCXOIHUKH CAMOI0 KJIACCA.

Nrak 3ammcs ¢ Bapuanramu ceifuac (u3 - 3a OOII) MoxKHO cHnTaTh yCTa-
pesiireit. [Tougrue 3anmucu obo0IaeTcs MOHATHEM Kjacca. 10 ecTh j100aBJs-
10TCcd QYHKIMHN 9JIEHbI, KOTOPBIM HESIBHO TlepefiaeTcs ajpec 3amucu. B C++
CTPYKTYypa cTaja KiaaccoM. OTimane MeyKIy CTPYKTYPOHl U KJIacCOM — B JO-
cryne 1o ymosidanuio. Copmecrumocts C++ u C — obpa3zery xoporeit coBme-
CTHUMOCTH C IPOILIBIMU BepcugMu. [Ipu 3ToM ObLIO pereno MHOXKECTBO HPO-
61em (Hampumep npobsema ¢ umenobannem crpyktyp B C). [pu srom C++
CUJBHO YCIOXKHUJCA. Y TeroB cTPYKTYp B C mMeeTcs 0coboe TPOCTPAHCTBO
uMeH, Ipa 3ToM C+-+ He MOT 3TOro JOMYCTHTH.

OcHoBHag pobJIeMa co CTPYKTypaMu — 3aroaoBodnbie (paitasr UNIX na-
nucanabie Ha C, B KOTOPBIX AKTUBHO HCIOJIB3YIOTCS CTPYKTYPHI.

[Ipumep

struct C{
struct B{
1b;

}

struct B b;

C:i:b == b;

Crpaycrpyn yTBep/aui 910 CTPYKTYpbl B C++ MOYTH TOJTHOCTHIO aHAJIO-
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FUYEH KJIACCAM, TTPU 3TOM €CJIU €CTh KOHMJIUKT € CYIIECTBYIOIUMU UMEHAMH,
TO OH JIONMYCTHM, IIPH TOM JIOCTYII K CTPYKTYPE Jlajiee BO3MOXKEH TOHKO de-
pe3 moaucdurarop struct.

B Delphi Bomrpoc 611 peren mporre — ecTh

record

end;
KoTopble ABIIIOTCS aHAJIOTaMH 3alliceil s3bIKa MacKaib. 1 ecTnb
object

end;

AHasorn K1accos.

st java. B Hem ner 3amnuceil B ux 0OBITHOM CMBICJIE, HO €CTh KJIACChI.

Ornenbao pacemorpuMm s3bik C#. Struct B C# 510 He coBceM TO, 9TO
ecth B Java. Im TpeboBasachk CTPyKTypa, Kak MPOCTO MOCJIeI0BaTeThbHOCTh
00bEKTOB MOCJIEIOBATEILHO pa3sMellleHHbIX B mamsTa. Hampumep:
class Point{

public int x;

public int y;

b
void DrawLine (Point|| points);

To ecth mepemaeTcsa MaccuB yKasareaeil Ha 0ObeKTH Kiacca. s mepe-
Jlagn TpedyeTcs cO3aTh MACCHUB, IIOTOM YHUYTOXKUTH MACCHB, 9TO Tpedyer
OTPOMHBIX 3aTpaTr maMdaTH. IIpw 3TOM 3TOT MaccuB TPeOyeTcss TOJIBKO I
XpaHeHUsI TOYeK, TO €CTh He ONTHMAJJIBLHO HCIO/Ib30BATH KIACCHI MPOCTO KaK
KOHTeHephl i 00beKToB. 1109TOMY OBLIO BBEIEHO IOHATHE CTPYKTYPHI,
CHHTAKCUC OObSABICHUS CTPYKTYPhI U KJIACCA aHAJOIMYeH, IPH 9TOM HeT HH-
KaKUX OTJHYUU OT KJacc (B TOM YHCJE U TpaBa JOCTYIA), KPOME TOTO UTO
CTPYKTypa He nMeeT pedepeHnuaj bHOCTH, TO €CTh OTHOCUTCS K THIIAM 3Ha-
JeHUil U pa3MeniaeTcd He B JUHAMHYECKO# mamstu. To ecTh
point[| points = new point[1000]; To B ciydae cTpyKTYpBI 310 OyIeT UMEHHO
MaccuB 00bEKTOB HO He yKaszareseii. I[Ipu aToMm pacupenenenne maMsTi HiIeT
OJIHAM KYCKOM.

B C# ne cymecrByer ro0ajbHON IEPEMEHHBIX, 38 HCKIIOYEHHEM HX
HEKOTOPBIX aHAJOINOB — CTATHYECKHX WIEHOB Kjacca. Tak yKe HeT Tiodasib-
HbIX dyHKIEA. s TakKuX CTPYKTYD ONpejesleHbl OlepaIin pa3BepTku /
3aBePTHIBAHKS B KJIACCHI, YTO IIO3BOJIAET paboTaTh ¢ HUIMH KaK C OOBIIHBIMUI
KJIACCAMI.

Point pl = o|1];//nenn3sa
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Point pl = point(o|[1]);// HopmasbHO

[Ipu 3TOM JI/1 CTPYKTYP HEJIb3sI HePerpyzKaTh KOHCTPYKTOP YMOTIAHUSI.
[Ipm co3mammm MaccwBa BCerja 3allyCKaeTcsd KOHCTPYKTOP MO YMOTYAHUIO
Juist crpykryp. JLiisi oObekToB KJiacca Takoil mpoOJeMbl HET, TaK KakK TaM
MOYKHO SIBHO BBI3BATh KOHCTPYKTOP.

Jlpyrue Tuiibl JaHHbIX.

[Io unee nx wer. Enuncrsennnbiit Al Koropriit umeer mon tumbl — Ilac-
KaJIb, B KOTOPOM €CTh BCTPOEHHBIE THUILI M OIepalud BBOJA — BBIBOJA. B
octrayibubIx ZI1 3710 gBiseTcsa YacThIO CTaHAPTHON ONOJIMOTEKN.

MHuoxkecTBa, TaOJIHAIIHI.

B ITackaJie ObLIO IOHATHE MHOYKECTBA, B MOJLyJie OBLIO TaK K€ MOHATHEe MHO-
JKecTBa a Tak ke nousTue bitset. Bitset ObL1 ya1obeH i MAHUIYISIUNA OH-
TaMU BHYTPH CJI0Ba, Tpu 3ToM B ObGepoHe ocTascs TOJIbKO THI JAHHBIX set
(abeTpakiyst TOHSITHSI MHOZKECTBA).
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Jlexknua 14.

Omnmcanue BBOJa BbIBOJA TpeOyeT Hau4due PYHKIUNA ¢ IepeMeHHBIM YUC-
JIOM ITapamMeTpoB. Kpurepnii MOIHOCTH S3bIKa — BO3MOXKHOCTDH HAIIUCATH HA
HeM OUOJIMOTEKY BBOJA BBIBOJA JIJISI HETO CaMOTO.

MuozkecrBa, TabJIMILI U TTPOYee PEAJU3yI0TCS UMEHHO CTaH/IapTHOH 61b-
JIMOTEKOI, TAK KAK HET YHUBEPCAIBHOTO MPeICTABICHNST TAKUX 00 bEKTOB JIJIsI
BCceX apxXUTeKTyp. Ta ke cuTyalusd U ¢ aJropuTMaMu, HAIIPUMEp AJTOPUT-
MaMH COPTHPOBKH.

Heckonbko apyrast cuTyanus co cTpoKaMH. B mackajie ¢cTpoka — yIako-
BaHHBIH MaccuB cuMBoJIOB, B C — char * | To ecTh MaccuB CUMBOJIOB, 3aKaH1H-
Baroruiicst cuMBosioM ¢ KoyoMm (. JI1st HuX onpe/ie/ieHbr Omepann CpaBHeHUsT
Ha PaBEHCTBO W Ha GOJbIe /MeHbIe. B paHHUX sI3bIKaX MPOrPaMMIPOBAHHS
pabora co cTpokKaMu ObLIa B CTAHIAPTHON OHOJIMOTEKe, Hajiee ¢ pa3BUTHEM
11 crpoku cranu nepexonuts B 6asuc I1.

B a3bike Aga ects Tun gannbix STRING — neorpanndensbrii Maccus, TO
ecTh 4T00 00bIBUTH CTPOKY TpedyeTcs yKa3aTh Juaa3oH.

st cTpok ecTh HAOOP YACTO BCTPEYAIONINXCST OTepalinii, KOTOPhIe JIETKO
peau3yioTcd Ha g3bIKe ajia. Hampumep yacThb omepalmii peaju3yeTcs Ha
BBIPE3Ke MacCHUBOB. Tak ke ecTh HeINpHUATHAs Onepalus — KOHKATeHAIWs,
(operator+). B si3bike Ajia ecTb BO3MOKHOCTH 1EPEONPE/ISJICHHUS OllePAILHii,
to ectb Tunr STRING peasm3oBan Kak KIacc CTaHIAPTHON OHMOIMOTEKH, KAaK
JaCTHBIH caydail maccuBa. Ormmane 6a3uca Al ot cranmapTHoit OubmoTEKN
B TOM, 9TO 0Oa3MC I3bIKa BCTPOEH B KOMIIMJIATOP, a CTaHIapTHas OHOJIIOTeKA
— IPOCTO HAOOP JOKYMEHTOB.

C+-+ - omun u3 Hemuorux 7l B KoTopoM CTPOKE He BKIIOUEHBI B HA3HUC
SI3BIKA, & €CTh CTAaHIAPTHBIN Oubamorednsiit kiace std::string. B C+4 ectn
BO3MOYKHOCTH TIEPEKPBITUSI BCEX OTEPAIii, 9TO SABILIOCH HEOOXOIUMBIM TPe-
OoBaHHeM K peasu3allii CTAH/IaPTHOIO KJIAcCa.

Ha camowm gese, cTpoka — oYeHb YaCTHBIH CAydail JHHAMHYIECKOI'O Mac-
CHBa, HO M3-3a Pa3JHIus B TPeOOBAHMSAX K CTPOKAM M K MAacCCHBAM, CTPOKA
He peaju3oBaHa Kak std::vector<char>. B ocHoBHOM K cTpoKam npumMeHuMbI
ornepanuu KOMUPOBaHUS W KOHKaTeHaruu/Bbipe3ku. B C++ ecth Tpu BH-
na MaccuBoB — std::vector, std::valarray, std::string. B C++ Bce 310 Morio
OBITHb M OBLIO peaJTn30BaHO HCKJIIOUUTEJIHLHO Ha MeXaHusMe KjaaccoB. TO ke
caMoe HeJlb3sl TakK Ke caenarh Ha Java miam Delphi. Tak kak Tam Bce 3T0
peayim3yercsi KOMIuasiTopoM. Auaorudno B s3bike C#£, 1mpu 3T0M npumMepa
CTAHJAPTHOTO KJacca Java — BCTPOEHHBINH B Java OubOIMOTEKy apXuBaTop.

Takum obpasom ceitgac craparTcst yIpolinaTh Oa3muc, BHIHOCS BCE B CTaH-
JIAPTHYIO OUOJIHOTEKY, HCKJII0UEeHNe — CTPOKHU, TaK KaK JIJId HUX BarKHa CKO-
pocTh pabOTHI.
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[Myukr 5. O equncree CT/I.

Maccusbl — onepanus || (uHgekcanmus)
Moxker GoiTh Tepeonpeesnena B C++, Delphi (merpuBnabuo), C#(uepes
HHJIEKCATOP).
Bammcu — onepanust . (Jloctyn mo uMeHn o)

Henbzsa nepeonpenensats B C++4. Kak onpene/iuTh apryMeHT B BO3Bpa-
maeMoe 3Hadenue 3Toit onepanuu? [lo XoporemMy apryMmeHTOM JTO0JKHO OBITh
CMEIIeHNne 0T HAauaJj1a 3alliuCh. B HEKOTOPBIX sI3bIKAX 111 BCEX 00bEKTOB OIIpe-
nenena onepaius [|. Touka Torma TpakTyercs kKak [«names|. To ecth Takmm
06pa3oM OBLIN OTOYK/IECTBJIEHBI 3alUCH ¥ MAacCUBhI. Takum obpasom B Java-
script obj [0] — obparenne camomy mepBOMY UJIEHY 3AIUCH.

B 4gmcTo uHTEpIpEeTUPYEMBIX SI3BIKAX MOYKHO IO3BOJIMTH MACCHBAM OBITh
HOJIHOCTBIO JIMHAMUYecKuMu. Takum 0Opa3oM MOXKHO JI00aBUTH HEKOTOPbBIE
CBOMCTBA 3AIMCAM, 9TO YBEIUYUT TMOKOCTH SI3BIKA, HO 38 CYeT TMOKOCTH W
HaJIeZKHOCTH.

['naBa 3.
YipapjeHus MoCJaeI0BaTe/IbHOCTBIO AeiicTBuit. Oneparopublit 6a3uc fI1.

DynnamenTaabHble 6a3UCHBIE MOHATHSA — JaHHBIE (COCTOSIHUS) W yIIPaB-
JIeHVWe JAHHBIMU ( TepexojoM M3 COCTOsSHUs B cocTosiHme). TpajniuoHubie
A1l opueHTHpPOBAaHHBI HA MOTOK YIIPaBJIeHUS.

DBOJTIONYS MOHATHUS MOTOKA yIpaBIeHUs. T PaJIUIMOHHO PA3INIAIOT TPU
YPOBH LIOTOKa YlIpaBJeHUs
1.BuyTpu BhIpazKeHus.
2.Mex 1y oneparopamu.
3.Mexy MoysisaMu.

Han xaxxapim TJ1 ecth Habop oneparnuii. [loTox ynpaBieHnss — MOPsI0K
BBIYHCJICHUS ONEPAIUil, ONpeessieTcs MIPUOPUTETOM oliepanuii. bojee nnre-
PeCHBI{T BOIIPOC, KOT/1a NpHOpuTeToB HET. TO ecTh HAIpPUMep B a+b B KaKOM
HOPsAIKe OYAYT BBIYUCIATBCA OIEePaH bl BbipazKkenuii. boabmuncrso Il ro-
BOPST YTO €CJIH IPOIPAMMAa 3aBUCHUT OT IOPsIKA BHIYHCJICHHUS OIEPAH/IOB, TO
Takasl IPOrpaMMa He CIATAETCs CTAaHJAPTU3IOBAHHOM. DTO He pacIpoCTpaHs-
ercsd Ha Jiorudeckue Bbipakenus. Hampumep:

While (Afi] <> X) and (I < N) do Inc(I) end;

31ech onMmmbKa — BBIXO 3arpaHuIly WHIEKCA.

Ecyim KoMIuagTOp UMeeT TPaBO BBIYUCISATH BhIpakKeHNe B MPON3BOJIBHOM
HOPsiJIKe, TO IPOrpaMMa CTAHOBUTCH MeHee KpacuBoil. VIHOria nuMeer CMbICII
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3apUKCHPOBATH «JIEHUBOCTH BhIYUCTeHuity. B Onucannn s3uika Ajma npe-
JIaraJioCch BBeCJIHU JieHHBBIe Jiormdeckue omnepamnuu — andthen orelse. Ho B
pesyJbTare HpocTo ObLIa 3adUKCHPOBAHA JEHUBOCTH BBIYUCICHUS BCEX JIO-
THYECKUAX BBIPAKEHUI.

[TporpammvupoBanue 6e3 m060UHBIX 3H@PEKTOB MO3BOJIUT TOJTHOCTHIO YCTPa-
HUTH 3Ty MPOOJeMbI s apudMeTndecKux Buraucaenuii. [Ipu sarom B dyHK-
nroHaabHbIX SIII mobouHbIX 3P (HeKTOB OBITH HE MOXKET II0 OIIPeJIe/IEHHUIO.

DBOJIONKS — B HAYaJIa IO MOTOKOM YIIPABJIEHHUS TOIpa3yMeBaJIN IPOU3-
BOJILHYIO TIepeIady VIpaBJIeHHs B JAPYIYIO TOUKY ITPOTPAMMBI IO OIEPATOPY
goto. Curyarus crajia MEHSTbCs KOrJa CTaJIi MUCATH 00Jiee CJ0XKHBIE TTPO-
rpammbl — Hanpumep OC. B 1967 roay JleiikcTpa omybnKOBaJT CBOIO CTATHIO
- «O Bpege omeparopa gotor». D10 ObLIa peBoJIONUOHHASA cTarTbd. /1o 3TO-
ro pazpaborunku All crapanuch JaTh NporpaMMUCTaM KaK MOXKHO OOJIbIIIe
BO3MOXKHOCTEIH, TP TOM OCHOBHAs MBICIb JIeHKCTPBI - TPpOrpaMMUPOBAHUS C
MOMOIIBI0 MEHBIIIET0 KOJUYIECTBA, CPEJACTB MOKET CTATh 00/1e€ OCMBICJIEHHBIM
n npocteiM. OH BBeJI MOHSATHE CTPYKTYPHOIO MPOTPAMMUPOBAHUSA, TO €CTh
MPOrPaMMUPOBAHNS HA OCHOBE OJIOKOB. M est mporpaMMupoOBaHus He TTPOCTO
M300peTeHns aJrOpUTMa WM ero 3alluCH, HO COOCTBEHHO B «HU300PETEHUU».
9Ta cTaThs MOJOXKUIA HAYAI0 JUCIHUIIAHE, HA3BaHHON TexHosgoruei mpo-
IPAMMHUPOBAHHS.

B 1968 mogBuiaack craThs «3aMeTKH O CTPYKTYPHOM MIPOrPAMMHUPOBA-
HUW», CTATHs O MOANPOTPAMMAX, KOTOPBI MPOM3BE PEBOJIIOIIIO B MPOTPaM-
MHpOBaHuH. JI106YI0 OlepaTopHYI0 CXeMy MOXKHO pPeaJHu30BaTh € UCHOJIb30-
BaHUe OIlepaTopa
asb
while B do S

Ocranbapie MOTYT OBITH peau30BaHbl Ha Oa3ze 3TUx abcrpakmnuii. dasee
BCe SI3BIKM BOCIPHHSIM 9TH HPUHIUNOB — HPHHIUIE CTpyKTYpPHOrO IIPO-
rpaMMIPOBAHUSI.

AﬂbTepHaTI/IBBI gOtO — HHUKJIBI, BETBJICHUA.
JBycroponnee Bersienne — if(<smth>) S1 else S2;
[Ipobema — if B then if B2 then S1 else S2;

To ecTh

if(B)
{

}

else S2

if (B2) S1
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nJjim

if (B)

{
if (B2) S1
else S2

[lo cranmapty BepHa BTOpas CTpyKTypa. s mepBoit HY:KHO BBOIUTH
qon ckobrn. C/C++ C#Java npuHsIM Takyo HIeOJOTHI0. AJbTepHATHBA
— a3k Ana, moayna-2, VB, Obepon. Tam orka3annch OT HOHSATHS COCTAB-
HOT'O OIIEPATOPA, TO eCTh TPEOYeTCs sABHbIE TEPMHUHATOP KazKJI0T0 OIIEPATOPA.
<oper>...end<<oper>.
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Jlexmma 15.
Omneparopubrii 6a3uc Al1.

OcHoBHasi npobJieMa, OllepaTOpOB BETBJCHHS - TPObJIeMa BJIOKEHHOCTH.
[IpaBuia BJIOKEHHOCTH - CM HPOILIYIO JIEKIHIO. DTa TpobeMa sBISeTCS
YACTHBIM CJly4daeM 1pob/ieMbl, KOTOPas BO3HUKAE KOT/Ia 10 CHHTAKCHUCY TPe-
OyeTcst OJIMH ONEPATOpP, a MO CMBICIY - HECKOJIbKO. J[jisg 3T0oT0 O6BIJ10 BBEIEHO
[OHSATHE COCTABHOI'O OIIEPaTOPA.

AJlbTepHATHBHOE pellleHne - 3aMbIKaHue oneparopa. Lo ecTh J1000i ome-
paTop, KOTOPBIH MOXKET COepzKaTh JAPYTHe OlepaTophl, TpedyeT IBHOTO 00b-
ABJEHHUS KOHIQ OllepaTopa.

1 torma npobjieMa BIOKEHHOCTH JIETKO PeIIaeTcst MyTeM SBHOTO YKa3a-
HIs1 KOHIIA OITepaTopa.

Hanpumep

if B1 then
S11;512;513;
endif

[Torom muorue 11 mepensiin 3Ty CTpyKTypy, pa3paboTaHHYIO 1 Aaro-
ja - 60. [Ipu srom, B a3bike Aja et cjoBa end, Tam 00si3aTeibHO TpedyeTcs
SIBHOE yKa3aHWe TOTO, 9TO MMEHHO 3akanunBaercs. Hampuwmep, endif.

MuoroBapuanTHoe BeTB/ICHHE

Bo MHOrmx st3bikam MHOT'OBapHaHTHOE€ BETBJICHHE BLIIIOJIHAECTCA 3a CYUET
BJIO2KeHHOCTH. To ecTh MozKeT MOJEJINPOBATHLCA C IOMOIIBIO ITOCJIEJOBATEIb-
HOCTH BOIIPOCOB.

if B1 then

S1
else

if B2 then

S2

else

[Ipu 3TOM BIOYKEHHBIE CTPYKTYPHI KpailHe ILJI0X0 BOCIPHHUMAIOTCS €10~
BEKOM. EMy mpoiie BOCIPHHMMAT CTPYKTYPHI THIA
if B1 then S1;
if B2 then S2;
if B3 then S3;
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[ToaTOMYy OOBIYHO UCHOJIB3YETCS TaKas 3aIuch
if (B1)
S1;
else if (B2)
S2;
else if (B3)
S3;
else

[Ipu sTOoM 4T0O 3aKOHYHTH MOAOOHYIO CTPYKTYPY Ha sA3bike Ama, Tpe-
Oyercst HamucaTh OrpoMHOe KojanmdecTBo endif, 9To yc/IoKHs€T HAINCAHU W
YUTabEIbHOCTD IporpaMMbl. TakuMm obpaszom, TpebyeTcs orneparop BuIOOpA.
B a3pike Ana ecTh crennuaabHble oneparop elsif, B s3pike moayia - 2 — ELIF

1f By then
seq

elsif By then
seqy

elsif B, then
s€qn

PaceMOTpEM OT/IEJIBHO OJIMH YACTHBIH CJydail - oeparop JIUCKPETHOTO
BBIGOpA (OMEpaTOp - MEePEKITI0YATEb).
case Expr of
/ /CIIICOK BApUAHTOB
end
[Ipu 5TOM 1OBEIeHHE IPOrPAMMBI, KOrJia EXpr He yI0BAATBOPSET HU OJHOMY
BapuaHTy He onpejejener. Ho Bo Bcex peaim3sanys oObIYHO creluUImpy-
0T, 9TO TIPOCTO HAYETO He BHIMOTHSIETCs (IKBUBEJIEHTHO MYCTOMY OIEpPATOPY,
ecan Expr me umeer mob6ouHbIX 3¢hdeKTOB).

B momyna - 2 CHHTAKCHC HECKOJILKO JIPYTOi

CASE EXPR OF
CIIUCOK BAPUAHTOB uepes|
{ELSE

onepaTopsl }

end

B aswpike Ana
case Expr of
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when ycjioBusi => onepatropbl
{when other => oneparopni}
end case;

B asbike C
switch (Expr) S

[Ipm sTom case O:case l:case 2: - MeTKH ¢ KOHCTaHTaMH. Ecim oThIcKa-
JIACh METKA ¢ COOTBECTBYIONINM 3HEUEHUEM KOHCTAHTHI, EPEXOINUT ePexo/]
K 3TOH MeTKe, HO He BBIOOP COOTBECTBYIONIEro (pparMenTa Koja. 10 ecTb,
OCHOBHasl IIpobJieMa TaKoro oleparopa, 3adbiThie oneparopsl break, u3 - 3a
Yero MpoOUCXOJST UHTEPEeCHbIe OIMMOKH B IIPOrpaMMax.

UuTepecHoe pemnrenne OBLIO MPUHATO B a3bike C#, TaMm B ciaydail oTcyT-
crBuUs break, KOMIMJIATOP BbIJAET OIIMOKY, TO €CTh CEeMaHTHUKa OlepaTopa
switch skBuBeslerHa cBoeMy anajiory B [lackase.

ECJH/I B CIIUCOK KOHCTAaHT HE BXO/JUT 3HaAYCHUE Expr TO BBIIIOJITHAETCA MET-
ka default, u ecoiu ee HeT, TO MoOJIyYaeM IIYCTOH OIEPaATOP.

Octanuch eme orneapTopbl HukJaa. CTPYKTypa ollepaTopoB MUK CTaOHU-
JimsupoBasiachk. [Ipu 3ToOM IpUHIKIL CTPYKTYPHOIO IPOI'PAMMUPOBAHUS - IIPO-
rPaMMUPOBAHUS B IIPUHIUINIAX YIIPABALIONIUX CTPYKTYpP. PaccMoTpmu craH-
JApTHBIH HAGOP MUKJIOB (HAITPUMED sI3bIKa MACKaJb).

while B do S;
repeat S1;..SN; until B;
for

[Ipu stom B 1974 rony - "CrpyKTypHOE HPOrpaMMHUPOBAHHS C OIEPATO-
pom goto"
W nes ctaTbu - ICTPYKTYPa TPOTPAMMBI TO?KHA COOTBECTBOBATH CTPYKTYpE
ajiroputmMa. 10 ecTh MOXKHO CTPYKTYPHO IIPOrpaMMHPOBAThH Jazke Ha Dop-
TpaHe, UCIOJIL3YIO JIMIH TOJABKO goto. To ecTh MHOrme 3ana4dm jazxe OoJee
YJIOOHBI C UCIOJIBL30BAHIEM gOtO.

Anasornano B Moayia - 2
WHILE B DO ... END;
REPEAT ... UNTIL B;
LOOP ... END;

Tperunit omepaTop UMeeT CMBICT JHOO B HapaJLIeTbHOM IPOrPAMMHIPOBa-
Huu, an6o BMecte ¢ oneparopom EXIT - anasor break Tosbko a5 onepaTopa
LOOP (upuanum MEHUMAJU3MA). DTa 2Ke curyanus coxpanuiach B Obepone
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n O6epone - 2.
B apyrux s3plKax IporpaMMHpPOBAaHUS IMOXOxKas curTyanusd. fI3bik Ama
while B loop

end loop;
for

loop .... end loop;

Taxk ke Tam PUCYTCTBYET ONEPATOP eXit, IIPU ITOM TaM JOIYCTUMa BTOPAs
dopma

when ycioBue —> exit;

11 310 ycsioBHE MOXKHO MOCTABHTH B KOHIIE IHKJIA.

Paccmorpus s3bik C. Tam npakTudeckn TOT Ke HAOOP OHEPATOPOB.
while (B) S
do S while (B);
for
[IpucyTTBYIOT Tak ke omeparopbl break u continue (ocoGwle crydan omnepa-
Topa goto).

PaccvorpMmu Tax ke orepaTop return - 9acTHBIH cjydaii omeparopa mepe-
Jlaau yrpasjenus. /lanee B s3bIKe java eCTh BO3MOYXKHOCTH BbIXO/a 1o break
o MeTKe. 1o ecTh BoIxo 110 break <label> BoIXauT u3 TOTrO MUK/, KOTOPHIMX
OMeYeH MeTKOH. JIpyroif BapuaHT - HCIOJIb30BaHWe HCKIIOYeHHH (OYeHb
IJIOXO - HEJIb3sl TaK IIUCATD).

Be3 goto mMoxkHO mporpaMMupoBaTh, Tak Kak 3a 13 Jiler oH Tak U He I0-
SJBUJICS B java.

Paccorpum nukn for, o ObLT mM300peTeH co3aaTensIMH sS3bIKa AJros.
Huksa for mosgsmica B Ilackane B Buume for vi= el to e2 do S;lIpuuem el
1 €2 BBIYUCISINCH OJUH pa3. VHTepecHo, 9To B s3bIKe MOIYyJIa - 2 1ukI for
fosIbIIe cOOTBECTBOBAJT BapuanTy Aurosa, dem [lackass, To ecTtb Tam mo3-
BOJISLTIOCH 33/1aBaTh TIAT IHKJIA.

1988 - Obepon - yopasu nukia for.
1993 - Hosasg Bepcus s3bika O6epon - 2. I B HeM MOSBHINCH MHOTOMEPHBIE
OTKPBITBIE MACCHBBI, AHAJOI'M BHPTYaJbHBIX METOI0B U BEPHY/JIH B ODEPOH
nuka for.

Pacemorpum oraensao ki for. B Azxe on umeer Bu

for v in amamazon loop

for i in A’'RANGE loop S:= S + A (i); end loop;
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HpI/I 9TOM IIEpEeMEHHaAd i JIOKaJIN30BaHHa BHYTPHU IMHUKJIa, U OITUCBIBATH €€ He
tpebyercs. Iloxoxke caenanno u B C++
for (int i = 0;...)

B aspike C cemanTnka mukja for HECKOIBKO APYroe, TaM 3TO CaMblii MOIII-
HBIH IIUKJI, KOTOPBIHI MOYKET MCITOJIB30BATHCS s JIOOBIX IeJieil.

for (el;e2;e3)

B a3pikax C# u java Bcerjia OCYNIECTBJISIETCSl KBAa3UCTATHICCKUI KOH-
TPpOJIb JazKe, €CJIN Mbl UJeM B ITUKJIE for 110 JIEeMEHTaM MacCCHUuBa, YTO MO2KeT
obITh HEe 3pderTuBHBIM, MO3TOMY B s13biKe C# mosBuIach ocobas hopma
9TOTO THKJIA
foreach (T o in C) S;
int [|a ;
foreach (int x in a) S+=x;

[ne C - mponsBobHast KosLtekimst (oepkubaer narepdeiic [Enumerable),
IPHU 9TOM KOJUICKIUSA HEJIb3d MOIUMPUIIMPOBATE ¢ MOMOIIBIO TAKOTO IIepebo-
pa. B a3wike Java Taxoit muk mosguiicsa Tobko B 2005 romy
for (T o:c)

TimerTask cansel();
collection<TimerTask> c;
for (TimerTask t:c) t.cansel();
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Jlexkmua 16.
['naBa 4.
[Iponeaypubie abctpaknuu L1

[Iponenypuble abcTpaKIuu ¢ TOYKA 3PEHUS:
- Iloroka ynpasienus
- IToTroka mamHBIX

[IponenypHBIE TUTIBI TAHHBIX.

[Iyakr 1. [lepenada yupasaenus B IIA. [logmporpaMMbl 1 COPOrpaMMBbL.
Beerma ects omun Bxoj, (omeparop Call) u omun Beixon (Return). Oneparp
Bo3Bpara He BO Bcex Il ycrh 1 MoxkeT ObITh B CaMbIX pa3HbIX YaCTHAX MPO-
rpammu. Omeparop return - obobienne oneparopa break. Takum obpazom,
BCE OIlepaTopHI return MAYT B KOHEN MPOIEeaypPHI.

B C++ omepatop return - omepaTtop mepexoja Ha MeTKy. Toabko B C++
€CTh aBTOMATUYECKHl BBI3OB JTECTPYKTOPOB JIOKAJBHBIX O0BEKTOB.

[lepBble 6ub/IMOTEKH ObLIM CO3JaHHBI HA A3bIKe (oprpan. B HEKOTOPbIX
AIT ObL1a BO3MOXKHOCTB BBI3BIBATH TOANPOrPAMMBI U3 HECKOJIbKHUX BXOJIOB,
TO €CTh CYIIECTBOBAJIO HECKOJIHKO BXOJOB B Iporeaypy. Tak ke y nporesy-
DBl MOTJIO CYIIIECTBOBATH HECKOJIBKO BBIXO/IOB, IIPIYEM BO3BPAT OTIEPeIsICT
IPU BBI30OBeE.

SUBROUTINE P (N, *)
call P (N, 25)

Kax y»ke ToBOpIIOCDH, OBLIN MOMBITKH OMPEJIEICHTD JOMOTHATEILHBIE TOY-
KH BXOJIa W BBIXO/A B MPOIEIAYPY, TO €CTh ObLIa BO3MOXKHOCTH BXOJHUTH B
POIeIy Py He ¢ HAa4YaJIa, U BO3BPAIlaTh yIIPAB/IEHNE HE B TOYKY BBI30BA. JTa
KOHIIEIINS COBEPIIEHHO He MPUBWIACH, TO €CTh BO BceX coBpeMeHHBIX All y
TOIPOTPAMMBI MMeeTcsT OJTHA TOYKa BXOJa W OJHA TOYKA BBIXOJIA.

C Toukm 3peHue mepesavdu yHpaBIeHUs, CYIIEeCTBYeT YeTKas HeCHMMeT-
pHUs MEK/1y BbI3bIBAIOINIEH TPOTPAMMOB M BbI3BAHHOW. Bbinosinenuit mo/mpo-
rpaMMbl BCErJa HAYMHAETCS C TOYKHU BXO/a W 3aKAHUYUBAETCS BO3BPATOM B
TOUKYy BhI30Ba. Takas cucrema Oniia eme B AJITOJI - 60.

AnbrepHATUBHBIR BapHAHT - CJI€JATH TPOrPAMMY CHMMETPHYHON IyTeM
mepexo/ia OT MOHATUS subroutine K coroutine, TO ecTh €CTh HECKOJIBKO KaK
OBl apa/LIeIbHO PADOTAIONIMX MOAIPOrpaMM. 1o eCTh Ipu ITOBTOPHOM BXO/IE
B IPOIEAYPY BXOM OyIeT B Ty TOUKY, U3 KOTOPOi OBLT BBIXOJ MPU MPONLIOM
obpalleHn K 9TOH MOAIporpaMMe. DTO HEKOTOPHIH aHAIOT MeXaHHXMa, Ia-
paJLIeJIBHBIX TTPOIECCOB.
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Takum 06pa3oM OTCYTCTBYeT MOHSITHE BO3BpaTa (€CTh TOJBKO Mepeaada
VIPaBJIeHUsT) W MOHATUS TJIABHON MTPOTPAMMEBI.

B sBHOM BHIET TaKoe IMOHSTHE eCTh TOJBKO B s3bike MOIVJIA - 2. Tam
OBLJI peam30BaH MEXaHU3M KBa3WUNApaJIeTbHLIX Tporeccos. [lousaTue mo-
nporpaMmbl B 3tom A11:

ADDRESS
PROCEDURE TRANSFER (var corl,cor2: ADRESS);

TakuMm 06pa3oM 11 KazKI0T0 BBI30BAa HEOOXOANMO 3aIOMUHATH HE TOJIb-
KO aJ[pec BO3BpaTa, HO U BCE JIOKAJbLHBIE TIEPEMEHHBIE, TO €CTh IIPH OTIePATOPe
repexo/ia HeoOX0IMMO BOCCTABHOBUTH BECh JIOKAJIBHBIH KOHTEKCT JIJI BhI3bI-
BaeMOl IIpOIEeypPbl U COXPAHUTH €ro Jijig BhI3biBalomiei. Tak ke Tpebyercs
HeKOTOpas NpOolleypa UHUIHAJTU3ANNN KOHTEKCTa JIJId 1ePBOTO BBI30BA, CO-
IporpaMMBbl. /151 3TOro UCTIOIb3yeTcs

procedure NEWPROCESS (p: PROC, VAR cor: ADDRESS; N : INTEGER);

[ne Tpermit mapameTp - pa3mep maMsTH Jis COXpaHeHuil KOHTeKcTa. 10
€CTh 9TO JOBOJIBHO HE3KOYPOBHEHBIH BbI3OB. Takum oOpaszoM, He YIAJI0Ch
CO3/IaTh JIOCTATOTHO IIPOCTON BRICOKOYPOBHEBDIN MEXaHU3M CO3JIaHUS COIMPO-
IPaMM.

Tak ke 6p11a poteLypa iotransfer, ogaum U3 aprymeHToB KOTOPOit OBLI
HOMEP HEKOTOPOTO TPEPbIBAHU, ¢ KOTOPBIM OB CBSI3aH BBI30B MPOAEPYPHI.

Onnako, B coppemennbix All orcyrerByer Takas xounennusi. OHa 6plia
3aMeHeHa KOHIEIeH mapaJsieabHoro npoiecca. [Ipu 3ToM octaeTcst BOIpoc
0 BKJIIOYEHMH HTOro Mexanusma umeeno B basuc All. Torma Bosnukaer MHO-
JKeCTBO TPOOJIEM CBI3aHHBIX C ITPOU3BOAUTEIBHOCTHIO, IIPU pabOTe CO CPej-
CTBAMU Tapap/IIeJH3Ma y7Ke HMEIOIUMUACIT B CHCTEME.

B Takoit npobJieMoii CTOJIKHYIUCH U CO3JIaTe/N A3bIKa Java, HO OHM BBEJIU
MIOHATHE MapaJlIeTbHBIX porpaMMm Ha ypoHe JVM. Bojee Toro Boamoxken
BBI30B poaHbIX BEI30BOB OC ¢ momomibio JNI.

MexaHusm nepegadn JaHHBIX B IIOAIIPOI'PaMMBbI.

BapuanT mepenadn JaHHBIX B COIMPOrPAMMBL - TJIODAIbHBIE TEPEMEHHBIE.
Ectb Tpu Tuna mepegadn JaHHBIX.

1. Bo3Bpar u3 ¢dpyHKIuN.

2. Ilepenaua mapaMeTpoB.

3. ['nobabHbl IepeMeHHbIE.

Mpur 6yzmem paccMaTpuBaTh BTOPOii MyHKT.
Cy1tectBye JiBe Belu

— in-out ceMaHTHKa IepeIadud HapaMeTpoB
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— CIOCOOBI WJIM MEXaHU3MBbI [T€pe/Iayil TapaMeTpoB.

CALLER CALLE
In ->
OUT <-
In_Out <-> maMm HYKHO W BXO/HOE 3HAUEHNE, U OHO Oy1€T MEHSITHCS.
MexaHu3M IepeJadn mapaMerpBo - peaausaius (HuskoyposHeBas). Ce-
MaHTHKA - IIlepejiada IapaMeTpoB ¢ TOUKHU 3penus All, He BHHKas B c11ocOObI
peamu3anun. Takum obpaszom, B Il BBICOKOTO ypoBHSI NPHHSITO TOBOPUTH
UMEHHO O CeMaHTHKe, HO He O peasu3aliiu.
Crocob si3pika A1a - KaK/Ipiil mapaMeTp UMOT UMEeTh OJUH U3 TPeX CIe-
nudrKaTopos - in, out, inout.

function ABS(D : In REAL) return REAL;
procedure (A :in ARR; MAX : out REAL; IND: out integer);
procedure swap (x,y :inout T);

[Ipu 3ToM B coBpemennbix All pukcupyercs UMEeHHO MeXaHU3M IIepeadn
apaMeTpoB.
- 110 3HAYCHUECH.
[0 Pe3yJbTaTy.
110 3HAYEHUIO / PE3YJIbTATY.
- 110 ©UMEHH.

110 CCBbLJIKE.

[Ipu nepenadm nmapaMeTpoB BO3HHKAET 2 CYIILHOCTH - (DOPMAJIbHBIA U
dakTuyenckuit mapamerp. [Ipu nepejadum mapameTrpoB BO MOMEHT BBI30BA
(BDYHKIUN ITPOUCXOIUT CBA3bIBaHHE (OpMaIbHBIX HapaMeTpoB ¢ (raKThde-
ckumu. EcTh 2 MOMeHTa CBA3BIBAHUA - MOMEHT BBI30BA B MOMEHT BO3BPATA.

CBs3bIBaHMEe 1O CCHLIKE - B MOMEHT BbI30Ba, W CBSA3b HE Pa3pbIBACTCS
JIo MOMeHTa BbIxoja. [lox popmanbubiMu mapamMeTpaMu BCerga ITOHUMAIOT-
csl HEKOTOpPBIE IepeMeHHbIe, KOTOpPbIe MOUYTH IKBUBAJIEHTHI JIOKAJIBHBIM IIe-
peMeHHBIM. CaMBlif TPOCTO# €ITOCOD HX PACIOJIOXKEHUS - PACIIOJIOKEHHE Ha
perucTpax mporeccopa Win cTeke. IIpu mepemgadm mapamMeTpoB depe3 CTEK
CTaHOBHUTCSl BO3MOYKHBIM MeXaHHU3M PEKypCHBHBIX BbI3BOB. To ectb B Pop-
TpaHe mapaMeTPhl PACIoIaraJuch B CETMEHTE JAHHBIX, YTO NCKI0YAJI0 BO3-
MOYKHOCTH BBI30Ba PEKYPCUBHBIX (DYHKITHIA.

[lepeada 1o 3HAYEHUIO - KOMMEPOBAaHUS (DAKTUYECKOTO HapaMeTpa B Gpop-
MaJIbHBIE TIPH BBI30Be (HAPUMED 3alUCh NAPAMETPOB B CTeK). B TaKuX si3bi-
kax kKak C u Java Bce nepemaercs 1o 3HAYEHUIO.
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Cas3bIBaHme 10 PE3YJIBTATY - B (PAKTUIECKUI TApaAMeTP KOMMPYETCs 3HaA~
JeHne (hOPMATBHOTO TTapaMeTpa Ipu Bo3ppare. Takoii criocob peaan3oBaH B
Beex Il mpu Bo3BpaTe u3 pyHKIHH.

Cpa3biBanme MO PE3yaAbTATY - KOMUPOBAHUE (PAKTUUECKOTO B (POPMAJTb-
HBII TPU BBI30BE U 00paTHOE KOMUPOBAHKE IIPU BO3BpATE.

Cambrit TpocTOil crrocod peasm3anuu - Mepeada mo 3HAYeHn0, 0COOEHHO
eCJTM B allllapaType peaJn30BaH AMMapaTHBIM CTeK. ITUX TPeX OMepaInii 10-
CTATOYHO TSI PeAJTH3AINH BCeX CEMAHTHK Tepe/Iavn MapaMeTpoB, HO ¢ TOYKHA
3penus 3pHEeKTUBHOCTH UX HE JTOCTATOUHO.

[Tepenaua mo cchliKe - mepeaada aapeca mo 3HAUEHUIO.

Paccmorpmu nocsieqnaunii cnocod nepejadu mapaMerpos - o umenn. Takoit
croco0 9KBUBAJEHTEH TOMY YTO COOTBECTBYIONUi (hbakTHueckuil mapamerp
MOJICTABISIETCS HA MECTO COOTBECTBYIONIEro hbopMaJbHOTO MapamMerpa. 1o
€CTh 9TO HEKOTOPLIil aHAJIOI MAaKpPOMOACTaHOBOK. Takum obpazom B AJIIOJI-
60 mpu Borzose P(A[i]) 3nauenne Ali] MoxKeT H3MEHUTHCS €CJIH MEHSETCS 3HA-
JeHue .

PaccmoTpmu mipornieiypy swap Ha ajroJie.
procedure swap (a,b);
integer a,b;
begin

integer tmp;

tmp — a;

a = b;

b = tmp;
end;

Takas peasmzanust He paboraer. Hampumep
array 1..N o ff integer;

i:=1,;

swap (Ali], i); 6yzmer paborars.

swap (i ,A [i]); ne 3apaboraer.

VIMeHHO 13 - 32 TAKOTO MeXaHu3Ma mnepegaan napamerpos AJIIOJI - 60 #e

cMmor crarh npombinuieHHBIM Y11, To ecTh 11 KaxK 1010 BeI30Ba TpeOOBAIOCH
10 UMEeHHU IepeMeHHON ONpeIe/IuTh ee aJIpec.
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Jlexmua 17
28.10.2008

In/Out cemaHTHKA U CIOCOGHI TIEPeIaYN TAPAMETPOB ¢ POILION JIEKIHH.
[Toutu Bo Beex fII peanmsoBan cmocob mepegadn JaHHBIX MO 3HaYEHHIO. B
C rmosbko 1o 3HadeHuio, B C++ MOSIBUIACH BO3MOMKHOCTH IMEPEIABATH M0
CCBLIIKE.

Pascal, Modula - 2, Oberon - mo 3Ha4eHHIO U MO CCBHLIKE (HApaMeTphl
nepeMenHbie). In rapaHTUpyeT 94TO OOBEKT He U3MEHUTCs, TIPH ITOM MPHU I1e-
pefade Mo CChLIKE 00bEeKT MOXKET M3MEHHTbCS. BHpT mocumTas 3aimuTy OT
OI00HOT0 M3JIUIIHEN, X0Ts B s13biKe C-+ 4 Takas 3alura eCTh - KOHCTAHTHAS
CCBLJIKA.

Eciim o0bekT onmcan ¢ MoAudUKATOPOM cOnst, TO OH TMOJYy4YUB 3HAUYE-
HUEe He MOKeT M3MEHHTH ero. 10 eCcTh OH MOCTOSIHEH B IpeesiaX HEKOTOPOTO
6s0ka. To ecTh ecim He KOHCTAHTHOMY OOBEKY COIOCTABIEHHA KOHCTAHTHAS
CCBLJIKA, TO 3TO 3HAYUT YTO B IPEJeIax 010K, B KOTOPOM OIIPE/IE/IEHA CChLIKA
JAHHBI 00bEKT He MeHsierTcs (mepenada B QYHKIUIO KOHCTAHTHON CCHLIKH).

B C++ T& - mepemaua o6bekTOB out/inout, Ajs in ciegyer WCIOJIb-
3oBarhb const T&. Ilpu stom T - mepemada mo 3nadenmioo. B C++ srobbie
BPEMEHHBIE ODEKTHI CIUTAIOTCS KOHCTAHTHBIMU.

Ana-83 u Aza Beobme. Tam Ha camMoM Jiejie He YKa3bIBACTCs CIoCo0 Ire-
peJaun nmapaMerpoB, a yKa3bIBAETCs CEMAHTUKA, TO €CTh IPHU Iepeaade Ia-
pPaMeTpOB YKa3bIBaeTCHA OJHO M3 KJAIOYEBBIX CJIOB -in, out mwiam inout

procedure P(X: in T;y: out TT; z : inout TTT);

[Ipu 3TOM KOMIUIATOD caM BbIOUpaeT cnocob nepejand napamerpos. [Ipu
9TOM B cTangapre Ania - 95 BepHYIUCH K CIIOCO0Y, KOTOPBIH OBLT pean30BaH
noutu Bo Beex All. Bee All peanusyior mepepady 6o 1o ceblike, JUOO MO
3HAYCHHIO.

OHako, B HEKOTOPBIX CJIyUYasdX MPOTPaMMBI Ha si3biKe Ajta paboTaid mo
Pa3HOMY Ha pa3HbIX KoMIuigTopax. Hanpumep paccMOTpUM TaKyIo pOrpam-

MYy.

procedure P(x,y : out T) is
begin
X:=...;raise ERROR;
Y:i=..;
end P;
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P(AA);

Ecian mapameTpbl mepeialTcs IO CChLIKe, TO 3HadeHHme A MeHseTcs, a
€CJTH 110 Pe3yJIbTaTy - TO MeHsieTcs. TakuM 00pa3zoM, HOpMaIbHAs TPOTpaMMa
BejteT cebsl M0 Pa3HOMY B 3aBHCHMOCTH OT KOMITHJISTOPA.

Java - nepejilada 1o 3HAYEHWIO, HO M3-3a pedpepeHnuaabHOl CeMaHTHKU
00bEKTOB - paKTHYeCKas Iepejada 0 3HAYEHUIO TOJBKO MPOCTBIX TUIIOB
JAHHHBIX. Bee ocTajibHble 00BEKTHl (B TOM YHC/E U MACCHBBI) - 10 CCBLI-
ke. TakuM oOpa3oM s BCeX MPOCTHIX 00BEKTOB - in-CeMAaHTUKA, I BCEX
OCTaAJILHBIX - inOUt ceMaHTHKA.

B Java ecth katodeBoe ¢10B0 final - aHaIor B JaHHOM KOHTEKCTE MOAn(pH-
Karopa const. A s IPOCTHIX THIIOB JAHHBIX OCTAETCHA TOJBKO in CeMaHTH-
ka. Pacmorpum nonsarue nobounoro sddexra dpyuknun. [lodounii apdekr
O3HAYAeT, 9TO (PYHKIUS MOXKET MEHITH JIHOO KaKue - TO TJI0daIbHbIe 00beK-
TBI M /WM MEHsIeT CBOM (DaKTHIECKHe TapaMeTpbl. TakuM 00pa3oM, OCHOBHASL
3aJa4a MpoIeyphbl - UMEEeHHO 1M0004YHbIe 3P DEKThI, KOT/Ia KaK (PYHKIU MO0
XOPOITIOMEe He JTOJI7KHA WMETh OHBIX.

[nobanbHas nepeMenHas - MPU3HAK JIYPHOrO Au3aiiHa MporpamMMbl B CO-
BpPEMEHHOM TOHUMAHUH.

function F(x: T) return T; { in }

procedure FF(x: inout T): return T; { inout } He BOULIO B OKOHYATEIBHBIIO
Bepcuio Aa

procedure P(x: out T; r: inout T);

B Java 1u1d KayK0T0 MPOCTOTO TUNA JAHHBIX CYIIECTBYET KIACC - 00epTKa
B Iakere java.lang.
int a;
Integer v = a;
f(v); //inout

Bce uTo HaxoauTcs B makeTe java.lang - BCTpOeHO B KOMITHJISITOP.
Pacemorpmu si3bik C#. /1151 Hero ObL1n Kpaline aKTyaabHBI BOIPOCHI (-
dexruBHOCTH. Bee mapamerpsl TaM mHepesalTCs 110 3HAYEHHWIO 110 YMOJIIa-
HUIO, TO €CTh Tepeada MoMHOCThI0 aHaornana Java. Ho ectb gBa orness-
HBIX MOXK TrpukaTopa - ref u out, KoTopbie peau3yoT Mepeady mapamMeTpon
o ccwlke. 1o ecTh
void f(ref int a) {a = -1};// mepegaua no ccbLike
int a = 0;
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f(ref a);{a == -1}

OpnHako 37ech TpebyeTcs Ieperada WHUIUAIA3UPOBAHHON MepeMeHHOI.
s mepenavun He WHUIMHAIX3UPOBAHHONW MEPEMEHHONH UCTIONb3YeTCS MOJH-
dukarop out.

B a3bike Delphi
procedure P (|var| a: X);

CHucok apryMeHTOB IIepEeMEeHHON JIJIMHBI

printf (const char *, ...);
va_ list

va_ start

va_ next

va_end

Hemocrarok - HenanekHOCTh. T0 €CTh HET BO3MOKHOCTH KOHTPOJIUPOBATH
KOJTMYIECTBO TepeJanibIX (DyHKIIMH apryMeHTOB.
CString.format (const char *, ...);
Hecmorpst na 10 aro B C++ cymecTByer CBOW MeXaHU3M BBOJA - BBIBOJIA,
MHOTHE J0 CUX TP ucnob3yioT C-mabiit printf n3-3a ero ymobcrsa.

B s3pike 06epoH WIu MOJIyJIa-2 HET CIUCKOB TIePEMEHHON JIJINHBI, TO eCTh
ollepall¥ BBIBOJIA HAMHOTO MeHee ya00HbI, yeM B C.

printf ("Count = %d1i); // C
InOut.WriteString ("Count = ");
InOut.Writelnt (i); momyua - 2

B C++ ocrajuchk CHIIHBIE MAKPOCHI JJIsI CIIHCKOB apryMeHTOB IepeMeH-
HOI OJIVHBI.

B Java u C# npobsiema obecrniederust Haie;KHOCTH Oblya pentena. B atux
SI3BIKAX PEAJIM3AIIS O PAJIACH HA TO, 9TO BCE OOBEKTHI NME/IN 0DIIEro mpe/i-
ka - kjgacc Object. Takum oOpa3oMm, CIHUCOK IEPEMEHHON JIJIMHBI - MACCUB
00beKTOB THIIA Object.
void f(params int[| integer);

Takum obpazom, write (String format, params Object|| objs);

Hanexxnocth obecriednBaeTcss Ha YPOBHE BBITIOIHEHHUS, IyTeM KOHTDOJIS
apaMeTpoB.

Crenyer pa3znu4arh 00bsABIeHUA
void f(params int || elements);
void f(int || integers);
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AnamornyHas mpobsema OblIa B SI3BIKE java, MPUIEM CO3JATEIN SI3hIKa,
He XOTeJU PACIIUPSATL SI3bIK, BBOJA HOBBIE KJIOUEBbLIE cJ10Ba. BmecTo sTOro0
OHH TIPOCTO CUHTAKCHYECKHU PACHIUPUIN A3bIK. 10 ecTh
void f(int ... integers)

{ for (int i:integers) {..} }
Ha sToM 3aKoHYNM ¢ Iepesadeil mapaMeTpos.

ITyakt 3. [loamporpaMHble TUIIBI JaHHBIX

TYPE PROCINT = PROCEDURE (INTEGER);
VAR P: PROCINT;

TYPE F = PROCEDURE (REAL):REAL;

PROC PP = PROCEDURE (VAR T);
V:= const {koHcTaHTHI - UMEHA IPOLELYD}

P(5);

B C/C++ umeercst Mexanu3M ykazareseil Ha dbyukmuo. B Ana - 95 mo-
ABIJICS KaK MOANPOrPpaMHBII THII, TaK U MOAIporpaMublie nepemennnie. Korma
Kak B Aja 85 mx He ObL10. 3a Bpems ¢ Axa 83 10 Axa 95 M3MEHHJINCH Kak
B3TJIAU Ha IMPOTPpaMMHUPOBaHne, TaK U YCJIOBHUA, B KOTOPBLIX JOJIZKHBI 6bLHI/I
paboTaThb NPOrpaMMbl HA 9TOM SA3DLIKE.

-pedepenIus
-KOMITIO3HUII A
-HAC/IEIOBAHIE
-JIeJIeTHPOBAHIE

JenernpoBanue IMOCTYZKHJIO HPUYUHON BBeIEHHEs HOAIPOrPAMHBIX TH-
noB. B a3sike O6epon o6padborunk (handler) - anasor moamporpaMHoOro TH-
na. HeBo3morkuo nostHocThio peasmzosarb OO moBeenne 6€3 mporeypHOTo
TUIIA.
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Jlexkmma 18.
30.10.2008

PaccMOTpMHE pean3aiyio IOANPOrPAMHBIX THIOB JAHHBIX.
1. HMoxmporpammer - ykaszareau (CALL P). Ipumepsr si3pikoB - C, C++,
O6epon, Monysa-2, [Tackasas (Delphi), Ada-95.
M-2, Oberon, Delphi: type PRCI = procedure (integer).

Han o0bexkTaMu TaKOro THIIA €CTh TOJBKO JBE ONEPAIUH - HPHCBANBAHIEC
1 BBI30B. B Ana - 83 He GBLIO MOAIPOrPAMHOIO THIA, OH IOABUJICH JINIIL B
Ana - 95.

B Axa - 95 Obu1 BBeJEH TOANPOTPAMHBII TUIT JAHHBIX, KOTOPBIH OMUCHI-
BAJICA AHAJOTHYHO yKA3aTeo.
type PRCI is access procedure PRCi (i : in integer);

procedure FCALL (p: PRCi) is
begin
P(0);
end FCALL;
llosiBsieTcs cnenuaabHas PA3HOBUIHOCTH (DOPMATBHBIX MapaMeTpPOBa,
KOTODBIE SIBHO MePeJaBaUCh MO CChLIKe. TakuM 00pa3soM TOMBITKA HCIOThb-
30BaTh 33/]aHUE CEMAHTUKH, & HE CIIOCO0a 1Mepeiain IPOBAJINIACD.
Otrnenbro paccmorpum C-++ u Delphi. B stux sg3bikax ecrth moHsaTue
KJIACcCa, 9TO Aa0aB/ISeT K TMOHSITHIO TPONEIYPhl WU (DYHKIIUNA TMOHSITHE Me-
TO/Ia KJIACCca, TO eCTh MPOIe/1y Pl W (DYHKITNH, KOTOPOH HESBHO MepeaeTcs
obbekT kiacca (this B C++, self 8 Delphi).

void foo (int);

typedef void (*footype)(int)
footype f;

f = foo;

(*£)(0);

f(0);

class Bar{
void foo (int);
int i;

b5
Takum obpazoM, MOAB/AETCH TOHATHE YKA3aTe s Ha YIeH KJIacca.
int Bar::*pb;
pb = Bar::i;//omubka
Bar b;
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pb = &b.i;//ykazaresnp Ha waeH Kiacca Tuna int

typedef void (Bar::*)foom(int);
foom f;
f = Bar::foo;

Omnepanun .* wm ->*
type MEMPRC = procedure (integer) of Bar;

Ornenbro pacemorpmu C# u java. B s3bike java nousaTre (DyHKIIMOHATID-
HOI'O THIIA OTCYTCTBYET, TO €CTh IepeaaBaTh (PYHKIUH KaK IapaMeTphl HeJlb-
3g. Ilpn 3TOM B java MOKHO peajn30BaTh IOMOOHBIH MeXaHH3M Ha OCHOBE
HACJIeTOBAHUS.

Paccmorpum npumep - mporieaypy HHTerPUPOBAHUS, TO €CTh BBIYUCICHUS
onpejenennoro narerpasa f(x)

typedef doube (*FI)(double);
double Integer (double a, double b, double eps, IF f);

B s3pIKe java Bce HECKOJILKO MHAYE, MOJOOHAS DEANM3alus BO3MOKHA
TOJIBKO ¢ HOMOIIBIO KJIACCOB.
class integral{

public double IF (double) ..

public double integrate (double a, double b, double eps);

Tenepb 9T0OBI HEpeIaTh B KJIaCC HYXKHYIO (DYHKIHIO, HYZKHO YHACIEI0-
BaTh Kjacc integral u mepeonpeaeuTs B HOBOM Kjaacce ¢dpyukmnuio IF. Takoe
perieHne ObLJIO BBI3BAHO TEM, YTO M3 - 33 COOOparkeHuili 0€301acHOCTH pas3-
paboOTYNKH java TMOJHOCTh OTKA3AJUCh OT BCEX yKasaTejeil, B TOM YHCJe U
yKazareseil Ha (OyHKIUH.

Yo xe Kacaercd s3bika C#, TO TaM ecTh nonsitue delegate - crenuaniu-
3UPOBAHHOTO (PUYHKIIMOHAILHOTO THUIIA JTAHHBIX, KOTOPBI CBOIMTCS K YKa-
3aTe/II0 HA (DYHKIUU.

public delegate void Operation(int);

Jlenerary MOXKHO IIPMCBaWBaTh HOBBIE 3aHUYEHUESI.
public Operation dlgt;
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class Bar{
public Foo (int x) {..}
public static void Foo2 (int i) {...}

&

Bar b;

dlgt = new Operation (b.Foo);

Teneps dlgt (0) == b.Foo (0);

[Ipw 5TOM MOXKHO HAIECATDL U TaK:

dlgt = new Operation (Bar.Foo2);// Temepb ykasbiBaeT Ha CTATHIECKYIO

GYHKITHIO.

Bostee Toro fis gesreraTtoB omnpejesieHua Ollepalusd += U -—, CO3IAI0IIIe
MENOYKH OIEPAITHA.
dlgt += new Operation (b.Foo);
dlgt += new Operation (Bar.Foo2);
dlgt += new Operation (new X().b);
To ecTb MBI PUBAZBIBEM K JesieraTy (hyHKIMIO OT HOBOTO KJIACCa, ONpejie-
JIEHHOT'O TIPU BBI30BE.

[Tpu Boizose dlgt (0), OyiyT IPUMEHEHBI BCE 9TH ONEPAIU B TOM HOPSIJIKE,
B KOTOpPOM OHU ObLH 3a7anbl. Bee kiaaccewl delegate mpoucxoagar ot Kiacca
System.Delegate {

static Delegate Combine (Delegate first, Delegate second);

static Delegate Remove (Delegate first, Delegate second);

static Delegate GetInvocationList (Delegation smth); }

[TonsgTue cobbITHS.

subcribe - KejlaHue MoJIy4aTb YBEJIOMJEHHE O TOM YTO IPOU3OILIO COOBI-

THe.

distribute - remeparnust coOBITHSI.

[Ipumep obparTHOTO - TaifiMep Wi MOYTOBas CHCTEMA.

EventSource - emy npuHaIeKuT mepeMeHHas AUIaraTcKoro tumna, a KventConsumer
- HOANMCYUK, OH UCIOJb3YeT +— U -—.

CoOpITHS - YacTHBIE CIAyYad JeeraToB, TO ecTb Event - qacTHBIN ciydaii
IK3AMILIAPA JIeJIeTaTa.

public event Operation;
[Ipu 3TOM y COOBITHS OTPAHUYEHHBI OMEPAIUN.

g 6onbimuncTBa Al enunuieil HHKANCYIAINKA SIBJISETCS THII, OJHAKO
9TO He TaK B cjiydae cobuTnii, Tak Kak B 3aBUCUMOCTH OT O0bEKTa pa3/inda-
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ercst Habop omepanuii (+= u -= nin co3manue cOOLITHS (BBI30B)).

Operation op;

public delegate int Operation2(int x, int y);
Operation2 op;

op = delegate (int x, int y){return x+y}

int i;
op = delegate (int x, int y){return x +y + i};

Oper0 o;
public Delegate|] Create(){
Oper0 || ops = new Oper0 [3];
int i = 0:
for (int k = 0; k < 3; k ++) ops [k|] = delegate ()return i ++;
return ops;

AHOHUMHBIH fle/leraT MOZKET 3aXBaTbIBATH HE TOJIHKO JIOKAJIHHBIE I€pe-
MEHHbBIEe, HO U HAIPUMED CBOIl KOHTEKCT - KJiacC. 10 ecThb CyIIecTByeT BO3-
MOYKHOCTDH pean3alliil CBA3BIBAHN.

class Binder{
private Operation2 d;
private int arg;
public Buiner (Operation2 a, int x)del = a, arg = x
public Operationl Get_Bind (){return delegate(int a){return d (a, arg) } }

Bce sTo aBngerca anasiorom 3ambikanus u Lambda dyHkImii.
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Jlexmusa 19
6.11.2008

['naBa 5. Jlormvueckue Momynu TpaaunuoHHbIX 11
Ompenenernne HOBBIX TUIOB JAHHBIM ¢ MTOMOIIBIO JOTHIECKUX MOJIYJICIH.
Nukancymrsaymus uw AT/I.

[TyukT 1. [Tonarue JIM.
Jlornueckuii MOJy/Ib - A3bIKOBask KOHCTPYKIU, 00beTUHIONAsd B3aNMOCBSI-
3aHHBIE peCypchbl B UMEHOBAHHBIA HAOOP, KOTOPDIN MO3BOJISET COIVIACOBAHHO
HCIIOJIB30BaTh

PacCIOCTPAHATH
N3MeHITh
TPAHCINPOBATH
TH pecypChbl

[TousiTe JIOTMYIECKOIO MOJLYJIS TECHO CBI3aHHO C HOHSTHEM (PU3UIECKOI0
Moayist. Ho B obiiiem ciydae oHE He paBHO3HAYHBI.

['naBHasg 3aa49a JJOTUIECKOTO MOJLYJIsI B OOJIBITUHCTBE TPAAUIIHOHHBIX ST
- CBA3aTh BO €JIMHO CTPYKTYPa JAHHBIX M COOTBECTBYIONIHE MHOXKECTBO Olle-
paIuii, To ecThb CO3/JaHUe HOBOTO THIIA JTAHHBIX.

[onsitue kiacca (B C++)- Msrkas 9BOJIONMs MOHATHE CTPYKTYpbl. Te-
[epb KJIACC ABJILETCH B3AUMOCBI3AHHBIM HADOPOM pecypcoB. Takum obpazom,
KJIACC SIBJSIETCH KaK THUIIOM JAHHBIX, TaK U JIOTHIYECKUM MO/LYJIEM.

[Ipu sTOM OCHOBHOM 3aja4e KJacca BCe K€ OCTAeTCd 3ajada CO3JIaHUs
HOBOT'O THIIA.

B aspike @opTpan -Bce MOAIPOTPAMMEIL - (DU3NIECKHE MOTYJIH.

Jlormvaeckue momysm B caydasx M-2, O6epon, Delphi

B Monyna - 2:

- InaBubrit Moty

- bubauoreunsiit Moy b
- JlokanmbHBIE MOTYIIH.

MODULE wnwms;
Ob0basaenuga
BEGIN

OnepaTopnl
END numa.

Bubsimorednbie Moy in:
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DEFINITION MODULE M;
OO0bsaB/IeHH;

END M;

- Monmynnb onpeaenenues

- O0DBEKTHI TaHHBIX

- TUIBI JAHHBIX

- 3aroJIOBKH IIPONEeayp U (pyHKIHi

- Mosynp peaau3anmmn:
IMPLEMENTATION MODULE M;
OObsB/IEHHA U peaTH3alIH

END M.

- Onpenenenust

DEFINITION MODULE STACK;
CONST N = 256;

TYPE Stack =

RECORD
TOP:INTEGER
BODY:ARRAY [0..N] of REAL

END;

PROCEDURE INIT (VAR S:Stack);
PROCEDURE POP (VAR S: Stack) : REAL;

VAR Done : Boolean;

B moayse peanuzanuu JIOMZKHBL ObITH PeATU3ANNE OObABICHHBIX (DYHKITHI.
Bce cTpyKTypbl JaHHBIX, OOBIBJIEHHBIE B MOJIyJI€ DEAJTH3AINNYN He TOCTYITHBI
U3BHE.

DEF => SYM
.MOD == .0BJ

DM

—> unit => DFV
IM
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DM
=> unit (unit stack)
interface

implemenation

end (stack);
BzaumozeiictBue Moysieit Mexk 1y coboil.
Kazkapiit 6u61MOTeUHbI MOLY/Ib SKCIHOPTHPYE BCe HMeEHa, KOTOpble 00bIB-
JIGHHBI B MOJLYJI€ OIIPeIeICHNUSI.
Moyib BUAUMOCTH - UMsi JTUOO BUIUMO, OO HE BUIHMO.
BuaumocTh (BUIMMBIE UMEHA) JEIATCS Ha JBa Kjacca
- MOTEHIHATBHASI BUIUMOCTD (Tpebyer yToTHeHus)
- HEMOCPeJICTBeHHAs] BUJIUMOCTH (MOXKET OBITH HCHOJIB30BAHHO (€3 BCSIKUX
YyTOYHEHH )

Nwmeercs creruanbras KoucTpykims IMPORT, koropas umeer 2 suga. 1.IMPORT
<cnucok uMen BM > (nesaer moTeHIMAIBHO BUINMBIBCE BCe HMEHA, KOTOPhIE
OO'bSIBIICHHBI )

VAR S:Stacks, Stack;

FROM Stacks IMPORT Stack, Pop

[Iyctu umeercs ums X - Torjaa 3To Jubo:

CTAHIAPTHBIN WIeHTUDUKATOD

JIOKQJIbHBIA 00beKT

- UM$ U3 UMIOPTHPYEMOro MOIYJ/Isd, Toraa umeer Bu M.x

UM$ UMIIOPTUPOBAHHOE ¢ TIOMOIIBIO UMIIOPTA BO BTOPOIi hopme

B yciaoBusX ucnosb30BaHUS PA3HOPOAHBIX MOIYJeil BO3MOXKEH KOHMIUKT
nMeH. Bo3aMoxken b0 KOHMIUKT MEXKIY UMEHEM U3 UMIOPTUPYEMOTrO MO-
JLyJIsl ¥ UMEHEeM ONHMCAHHbIM, B HAIlleM MOJLYyJIe.

B Mojaya - 2 mer neperpy3ku UMeH, TO €CTb B TIPEJEIaX OJHOTO MOJY/s
BCe UMeHA YHUKATbHBI.

Ecau ecTb KOHMIMKT JOKATHBHOTO HMEHU ¢ UMEHEM, TIOJIYIeHHBIM TI0 USes,
TO IPUOPUTET UMeeT JIOKATHbHOE UMS.

pyroit BapuaHT KOHGIUKTA - KOH(PJUKT 2 UMIOPTUPYEMbIX UMEH, TO
€CcTh
uses M1, M2;
[Ipryem B 060ouX MOAYISIX €CTh UM X, TOT1a oOpalleHne MOXKeT OBITh TOJIb-
ko mo M1.x mnmm M2.x
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Campblii HemPUATHBIT MOMEHT - KOH(DJIUKT JBYX MOJYJIeH ¢ OJMHAKOBBIMI
nazpanuaMu. OJUH U3 BAPUAHTOB PEINEHUS - HCIOJIb30BAHNE YHUKATIHHBIX
KOMOWHAIMN UMEH B UMEHAX B MOJTY/ISIX.

GL_ .. nia openGL
glu.. nma glu

Mojymu jiesidTes Ha CeIMEHTBI SKCIOPTUPYEMbIX M HEBEJIUMBIX UMEH.

B a3pike Obepon Buprt oTkaszajics oT HOHATHA IVIABHOTO M JIOKAJILHOTO
Moayas. Ilpeanonaraercs, uro mporpaMma Ha sa3bike OOEpOH TOrpy:KeHa B
KOHCOJIbHBLY cucTeMy. ECTh creruaabHas KOMMaHIA U 3arPy3KH MOLYJIS
M B maMmsTh, OCJe 9ero moJIb30BaTEIb MOYKET BBIOIATE JIOOYIO IIPOLELy Py
U3 3TOTO MOJLYJIs.

Load M;
M.p

B 1988 romy nogsuaca Obepon - 2. B camom nepBom 00epore OBLIO BCETO
2 moaynst - DEFINITION (awamoruaso mozayao B Moayia -2) 1 MODULE
(TpOCTO MOMLYJIB).

B nepecmorpennoit Bepcun s3pika obepon, Hukiaayc Buprt pemmi, aro
[POIPaMMbl Ha $3bIKE 0DEPOH HEe MOI'YT ObITh HAIIMCAHHBI B OTPbIBE OT CH-
CTEeMbI TPOTPAMMUPOBAHUS WJIH ONEPAIMOHHOI cucTeMbl. TO TPUBEIO K TO-
MY, 9TO MOJIYJib OIPEJeJeHUs MOXKEeT ObITh CreHepUpPOBaH aBTOMATHYECKH,
Ha OCHOBe MOJIYJId ¢ OMHCAHUAMU. B Mofysie Bce, 4TO TpeOyeTcs IOMeCTUTh B
KCIIOPTUPYEMOe, TOMedaeTcs 3Be30UKON, TO eCTh ecJiu TpedyeTcs IKCIOop-
THPOBATD UMsl, TO €r0 OIPE/ICJICHUE TOMEYACTCs 3BE3/I0IKOM.

A MOAYJIb OIIpeaeJICHUuA MOXKeT 6bITb CreHepupoBaH aBTOMaTHY€CKH Ha
OCHOBE HCXOOHOT'O MOAYJId C IMMOMOIIBIO ClleIUuaJIbHBIX YTHUJINT.

B gaHHOM ciiydae, BO3HHKaeT MpobieMa ¢ JOCTYIOM Ha YTeHHe / 3aluch
K cTpykTypam. s crmenudukamum TOTo, YTO MepeMeHHas IKCIIOPTHPYET-
¢4 TOJBLKO HA YTEHHe CJAYZKHAT cuMBoa *-. Ilpm sToMm inline mpomemyp mer
BIIpUHIIAIIC.

Jlajiee B g3b1Ke 00€pOH OCTAJIOCh TOJIBKO €IMHCTBEHHAS (POpMa UMIIOPTA
IMPORT <cnucok umen Momysteii >
To ecTh
IMPORT InOut;

InOut.writeln;

To ecTh HeT HEMOCPEICTBEHHOW BUIUMOCTH TJIODATBHBIX KMIIOPTUPYEMBIX
AMEH.

[Iyukr 3. Jlornueckue Momy/ie B ciaydae si3bika Aja.
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package nm4 is
00bsIBIIEHNS,

end mms;

package body ums is
OTIpe I/ TeHN ST

end nwms;

[lepBast yacTh HA3LIBAETC MAKETOM, & BTOpas - TEJIOM IaKeTa.

B a3bike Ana makeTsl MOTYT OBITH BIOXKEHHBI APYT B apyra. Cunmraercs
470 ecTb cuennaabHbiil naker STANDARD.
packade STANDARD is

obbasnennd u3 STANDARD

00 bABICHUS TI0JIb30BATeILCKUI TaKeTOB

end STANDARD;

B moayma - 2 3arpyska MOyJid - 3arpy3ka COOTBECTBYIOMIEil Tabaumnu
nMeH, B AJia BC CJIOXKHee.

STANDARD

package P is
package P1 is
end P1;

end P;

package PP is
package P2 is

end P2;
package P3;

end P3;
end PP;

BuauMocTb TeJT MakeToB TOYHO TaKas »Ke 9TO U Y BJIOKEHHOCTEl Tes1 00b-
apiennii. Becerna suauMel uMmena u3 nakera STANDARD. Mmena cranoBar-
csl BUIUMBI TOCTIe OOBABICHHS U MEePECTAIOT OBITh BHAUMBI 0 OKOHYAHUN
CHeI_[I/ICbI/IKa]_H/H/I IIaKeTa. BCG nMeHa CTaHOBATCA BUAUMMBbIMU IIOTCHIUAJIBHO,
aHAJIOTMYHO 43bIKy MojtyJia.
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Jlexmusa 20
11.11.2008

OcHOBHasi BO3MOXKHOCTB JIOTHYECKOTO MOJYJS - BO3MOXKHOCTB ONpeJieIeHte
HOBOTO THIIA JTAHHBIX.

Bubsmmoreunniit mojysib - Momyna - 2

Moaynn - Obepon

Unit - Delphi

[Ipu sToM B s3bIKe AJ1a BO3MOXKHBI BJIOXKEHHBIE MOJIYJIH W BO3MOMKHA
CJIOZKHAS CTPYKTPA BJIOXKEHHOCTH cuerudukainum nakeTos. [Ipudem Bjioxken-
HOCTDH TeJI MAKETOB UMEET TAKYIO K€ BJIOYKEHHOCTb, UYTO U CHEIU(PUKAIUS.

Moysih He 00si3aM UMeTh TeJI0, HO Beeraa obsizan uMmerh narepdeiic. Ha-
IpUMep, ecJId MOIYJIb UMeeT TOJIBKO OIpejiefeHns 00beKTOB JTAHHBIX WU
KOHCTAHT, TO implementation dacTb He TpedyeTcs.

package P is
package P1 is
package P12 is
end P12

end P1

Torma Teaa BIOKEHHBI AHAJIOTHIHO.

package body P is
package body P1 is
package body P12 is
package AUX is

end AUX
package body AUX is

end AUX

end P12

end P1
end P

Nmeercs 2 moaxoia K NTPOEKTHPOBAHUIO MPOTPAMM.
[Tepwbiil - cBepXy BHHU3, TO €CTh HAYMHATH C NJIABHOTO MOJYJIS (CamMoro ab-
CTPAKTHOrO) U WITH BHE3. HemocTaToK - 70 MporpaMMEDOBAHEST MOJLYJISI Ca-
MOTO HUKHErO YPOBHS HE MOJIy4aeTcst 3amycTuTh cucremy. (Top - bottom).
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Bropoii - cansy Beepx (Bottom-up).

g yupoienue paboTsl Oblia BBeJeHA KOHIEIIUS BJIOXKEHHBIX MOLYJIeH,
TO €CTh He I KayKJIOT'0 MOJYJId Ha JaHHOH CTYIIeHH HepapXuu TpyOeroTcs
HEe BCE MOJIYJIM W3 HUKHETO YPOBHSA MEPAPXUU. ITO CUIBLHO YIPOIIAET TPO-
E€KTUPOBAHUS IIPOrPAMMBI, HO CHJILHO YCJIOKHIET S3bIK.

[Teperyska niu Mo iuMOPMU3M - OJIHOMY UMEHH COOTBETCTBYET HECKOJIBKO
obbapinenns. Bece rpagunuonusie Il npumepkuparorcd maen 4To B OJIHOM
00/1aCTH BUAUMOCTH OJITHOMY UMEHH COOTBECTBYET TOJIHLKO € IMHCTBEHHbIE 00b-
exT. B coBpemenunix Il momumopdusm pacmocrpansgercss TOJIBKO Ha UMEHA
nponeayp u OyHKIunii.

He nmeror neperpysku toabko "Buprosckue' AIT - O6epon u Mogyna. B
sI3bIKe AJIa eCTh Ieperpy3Ka mporeayp u GpyHKIUR, IpudeM YIATIBAIOTCS 1
BO3BpalaeMbie 3HaYeHus. To ecTh JOIMYyCTHMAa TaKas IeperpysKa:
function P:boolean;
function P:integer;

B java, C++ n anangarnanbrx J11 Takas meperpyska megonucruma. lasee
BO3HHMKAET BOIIPOC M Tleperpy3Ke CTaHIAPTHHIX onepanuii. TyT cymecTByeT 2
TedeHus.

B nepsoe Bxoaut Ajna, C#, C++ — 1n03BoJsIONME IeperpyKarTh CTAH/1a-
porubie onepanuu. TpeboBanue meperpy3Ku CTaHIAPTHHIX ONeparuii ObLIO B
cranmapre Aja, mpudeM meperpyska He J0JKHA ObLIa BAUITH Ha CHHTAKCHU-
YeCKUH aHaIus.

To ecTb eciu meperpy3ka He T0JIKHA ObLIa BAUATH HA MECTHOCTH Ollepa-
uit.

Kiraccuaeckuit mpuMep meperpys3ku omepaTopoB - MaTPUYIHAS apugpMeT-
ka. To ectb
package Matrices is

type Matrix is ...;

function"+"(M1,M2: Matrix):return Matrix;

end Matrices;

x,y,z:Matrix;
Z:—X +Y;
Z::|l+ll(X7y)

O1HaKO BCe MMeHa, SIBJISIOTCA JIUITh TOTEHIIHAJIBHO BUIAMBIMH, TO €CTh
Takoi KoJI He BepeH. Tpebyercs crenudpunupoBaTh MakeT, TO €CTh IUCATDH
Tak: X,y,z:Matrices.Matrix;
z:=Matrices."+"(x,y)
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TakuMm oO6pa3oM, MBI NPHUXOJMM K TpeOOBAHHUIO KOHCTPYKIIMH, KOTOPasd
CHUMAET TMOTEeHIUAIbHYIO BHIUMOCTD. TaKoi KOHCTPYKIUEH ABIIeTCS HMe-
HOBAHHBIN WMITOPT, KOTOPBIHl CHUMAET MOTEHITNATBHYIO BUJITUMOCTD, €CJIN HET
KOH(IUKTa NUMEH.
use <CIMCOK MMEH - 00beKTOB >
To ecTb BO3BMOXKHO HAIIUCATDH TaK.

use Matrices;

x,y,z:Matrix;
Z:—X +y;

Bce npobieMbl HAUMHAIOTCS, KOTIA MOSBIsIeTCsS KOHMINKT uMeH. 11 B 00-
eM CJIydae TJIaBHbIe TPOOJIEMBbI CBSI3aHHBI CO CJIOZKHON CTPYKTYpO# 1Ipo-
CTPAHCTBA WMEH, U C BO3MOXKHOCTHIO MCITOTL30BAHUS TTPOIETYyPhl HEKOHTPO-
JWPYEMOTO MMIOpTa (use - Jejaer BCo crenuduKannio makeTa Hermocpe/-
CTBEHHO BUIHMON ).

Tabnuma umen sa3bpika Moayna - 2 HAMHOTO IIPOIIE YeM TabJIuIa HMeH
sa3pika Aa. B Mogyna - 2 Tpebyercsi TOJBKO cTek Tadjuil, B s3bike Aja
CTeK OCTAeTCsI,HO KaK/1as N3 TAOJINIL B CTEKEe MOXKET COJEPZKATh B cebe npyrue
TOITAOJIIIIHL.

[IyukT 4. Nnkancyssiud 1 abcTpaKTHBIE THIIBI JaHHBIX.

[lorsiTre abCTPaKTHOTO THUIIA, AAHHBIX BOIILIO B OOMXOJ BMECTE C HMOHITHEM
MHKAICYIaund. AOCTpaKTHBIA THI TAHHBIX - THI JaHHBIX, ¥ KOTOPOTO BCS
CTPYKTYpPa MHKAIICYJINPOBAHHA.

[ToBopAT 9TO 06 BLEKTHO—OPHEHTHPOBAHHBI SI3BIK - I3BIK B KOTOPOM HMe-
ercs 3 MOHATUSA - MHKAICYJIAINS, HACeI0BAHUE U JIMHAMUYCCKUN TOJTHMOP-
dusm. Unkarcyasdiusa - HeKOToOpoe CKpbIThe jeTasieit. OcCHOBHAs 3aja4a MpH
IPOEKTHPOBAHUK CTPYKTYPbI IIPOrpaMMbl - TPOEKTHPOBaHUsA HHTepdeiica,
JIJIsl 9ero Tpedyercs UMEeHHO MeXaHUX WHKAIICYJISIIN.

IMongarue e gununnl 3armnuThl To4TH BO Beex Al - tumn. To ecTh Bee 00bEK T
OJTHOTO THTA JAHHBIX 00JIAIAI0T OJUHAKOBBIMYU CBOWCTBAMU C TOYKH 3PEHUS
3aIIUTHI JJAHHBIX. ATOMOM Ke 3alllUTHl IBJIIeTCd JHOO THUI IEJTUKOM, JIHOO
YacTh THUIA - epeMeHHas, MeTOJ U Tak jgajee. B a3pikax Momgyna - 2 uim
Ata aTOMOM 3aIIUTHI SIBJIAETCS THUIL, TO €CTh JIMOO BCe 3aKPBhIBAETCsI JIUOO BCe
OTKpbIBaeTcsa. To ecth Tpedyercsd 3aKphiBaTh BCE WJI€HbI JAHHBIX.

B a3pikax OGepoH 1 3bIKaX ¢ KJIACCAMI aTOMOM 3all[UThl SIBISETCS TIeH
KJIacca.
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Paccmorpum npumep Ha Mojyna - 2.

DEFINITION MODULE M;
END M; EMPLEMENTATION MODULE M;
END M;

B Ana tak ke ecTh cuenuduKannsg 1 TeI0 nakera. Bee uTo 00baBIEHHO B
MOJIYJIe OIIpeieIeHUs BUIHO U3BHE, BCE UTO OOBSIBICHO B MOY/IE PEATH3AINN
3aKPBITO.

Ob6epom.

TYPE T* = RECORD
v1:T1;
v2:T2;
end;

C 910i#i TOUKH 3peHust 00ePOH MOXO/I Ha SI3BIKH C KJIACCOBOW CTPYKTYPOIA,
TO €CTh UMIIOPTUPYETCS UM THUTA, HO TOJs JTAHHBIX SBISIOTCS 3aKPBITBIMHU.

Nrak abcTpakTHBI THI JAHHBIX B OOIIEM CJ1y4ae - TO IIPOCTO MHOXKECTBO
onepanuit. Pacecmorpum peanuzarmuun AT/,

B a3sbike Momyna - 2 ATJI onpemessiercst Kak CKPBITHIH U AaHHBIX.OH
obbsBIIeH B MojyJie onpeaenenus npocto kak TYPE T;.To ectb nanpmuep
DEFINITION MODULE stacks;

TYPE STACK;

PROCUDERE Init (var s:stack);

PROCUDURE Push (var s:stack, x:integer);

END stacks;

Ha,ZL TaKHM THIIOM JaHHX IIPUMCEHHUMBI Oll€epaluu, OIIpeJcJICHHbIC B MOAY-
Jie, a Tak Jie OlNepaniy NPUCBAHUBAHWS U CDABHEHWsI HA PaBEHCTBO / Hepa-
BeHCTBO. [IpudeM ceMaHTHKa 9THX OIepanuil HCKIIOIATEILHO ITOBEPXHOCT-
Hasl, TO €CTh IIPOU3BOIMTCHA UCKIYUTE]IBHO MOBEPXHOCTHOE KOIHPOBAHUSI.
Crpykrypsl AT/l momKHa OBITH OMUCAHHA BHYTPH MOJYJIS PEAJTH3AINHA, ITPH-
JeM Ha OIpe/e/IeHre HAKJaIbIBAIOTCS HEKOTOPBIE OrPAaHUYEHHS.

Takum obpasom, jaas Becex o0bekToB AT/ mcmoab3yercs pedepeHiaib-
Hast MOJeJIb JIocTyna. Hamummem onpegeeHne cTeka.

TYPE PLINK = POINTER TO LINK;
TYPE LINK = RECORD
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NEXT:PLINK;

INF:INTEGER:
END: Stack = plink;
Takum obpaszoMm, B Jr060M ciaydae Bce 00bekTol AT/ - ykazarenn Ha 9TO -
J60.

Takum obpazom Mosyna - 2 3acrapiisieT MporpaMMHUpPOBaTh B TEPMUHAX
ATJIl u 6os1ee Toro B TepMuHaxX pedepeHuaJIbHOl MOIEN JaHHBIX.
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Jlekmma 21.
13.11.2008

Ccpl1ouHass MOAEIb paboThI ObLIA CBA3aHHA ¢ MEXaHH3MOM Pa3JIeIbHON KOM-
nuasinun u npuanunom POPUL

[puanun POPU - pa3zaenenne onpejeenns, peain3anui 1 HCI0/Ib30Ba-
uus.B crpykrype Takux All, kak momyna - 2, Ana, Delphi, veTrko Bugno, 110
olpejeseHne, peaJu3aliid U UCIOJIb30BaHus 4eTKO pasjenensl. B Momayia -
2 - DEFINITION, IMPLEMENTATION. B Ana - cuenudukanug nakera u
orpeeaeHne makeTa, IpuIeM OHU MOT'YT TPAaHCIHPOBAThCS OTAeAbHO. B Mo-
Jlysia - 2 Tak Ke MOJYJIN ONPEeIeJeHUs U OMUCAHUS MOT'YT TPAHCJIUPOBATHCS
OT/IeJTBHO.

C Toukm 3peHust Pa3AeTbHON TPAHC/SINN, KOMIUJIATOPY HEOOXOIIMO
3HATH TOJIBKO TY YacTh, KOTOPasd OTHOCUTCS K ONPEJIEJICHHIO, TIOITOMY 3Ta
YaCcTh BBIHECEHA B OTJEIBHYIO SI3BIKOBYIO KOHCTPYKIIHIO.

st Toro 94Tobbl OTKOMIUINPOBATH KJIUEHTCKUH MOJYJIb, KOMITHISTO-
py weobxomum tobK0 DEFINITION Moy cepBuca, KOTOPBIit UCIOIB3yeT
KJaneHT. TO eCTh ec/in TIOMEHSIJICS MOJIYJIb ONPEeIeIeHusI, TO TpedyeTcsl mepe-
KOMIIUJIUPOBATH BCE MOJYJIH, KOTOPBIE €r0 UCIOJIb3YIOT.

Anamornuno caenano B u Il Aga n Delphi.
uses Service;

B C/C++ posb Mofyseii onpee/ieHns HIPAOT 3aroJoBoYHbIe (hailiIh,
HO IIpH HE3HAYUTEIbHOM M3MEHEHHH OJTHOIO 3ar0/I0BOYHOTO (haiiia Tpedyer-
¢Sl TIePEeTPAHCIHPOBATD Bce (halJibl, KOTOPbIE HUCIOJIb3YIOT JAHHBIH 3ar0J10-
BOUYHBII aiil.

[Ipu sTom B Delphi urpator poJib TOJILKO Cepbe3Hble U3MEHEHUs B UHTEP-
deiicHoit yacTh Mo/yast. To ecTh ec/ii U3MEHUTh MOJIYJIb TO OH OyJeT mepe-
TPAHCJUPOBAH, a OCTAJbHBIE TOJBLKO B TOM CJy4ae ecyii ObLT H3MEHEeH UHTep-
deiic MOy,

Bepuemcs k peanuzanun AT/l ¢ moMompio cKpbeiToro Tuma. Jlomyctum
KOMIIUJISITOD BCTPEYaeT
import service
U HOJArpyzKaeT TaOJUIy UMEH, U TYT BbISCHAETCH YTO eCThb
TYPE HANDLER;

IOCJIe 9€r0 KOMITMJIATOP BUIAT

VAR H:HANDLER;

JIpyroii nndopmaliii y HEro HET, TO €CTh OH HE MOYKET MPOU3BECTH pacipe-
nenenns maMaTn. [loaTomy ObLIO BBEIEHO OTpaHWYEHHE, 9TO 3TO MOYKET OBIThH
JI0OO TEebIi TUII, JTU00 YKa3aTe/b, TO €CTh HMEeeT MECTO UCKJIIOUUTEJHHO pe-
depeHIaIbHAS CTPYKTYPA.
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Coznarenmn si3bika Aja monmMmasu 3ty npobsemy. B Ame abcrpakTHbrii
THI JAHHBIX - JeHCTBUTEIbHO abcTpakTHbIil Tuil. CymiecTByer 2 KOHIENIUA
- IPUBATHBIE TUI JAHHBIX U OIPAHUYEHHbIE TPUBATHBINA THUIT JAHHBIX.

OCHOBHO# HETOCTATOK € TOYKH 3PEHUsI HHKATICYJISAINN - TpeOOBAHUE YIIO-
TpebJISITh HCKITIOUHTEIBHO pedepPeHITHATBHYI0 MOJIETh JTAHHBIX.

Paccmorpum ipumep Ha s3bike A jta

public Stacks is
type Stack is private;
-- oIepamnuM HaJL CTEKOM
procedure push (S:inout stack, X:integer);
procedure pop (S:inout stack, X:out integer);
private:
type stack is record
top:integer := 0;
body: array (0..N) of integer;
end record;
end Stacks

B {Ispike Ana mobouHbit 3¢dekT oT (hyHKIHUA 3a1pelneH, TO eCTh HeJlb-
3g odopmuth POP kak dyukiuo. Ecan xors Obl OIMH W3 TUIOB JAHHBIX
00ObsIBJIEH KaK NPUBATHBINA, TO B CHENU(DUKAIMN TAKETa, MOSBJISETCH JI0I0J-
HHATEJIbHAs NPUBATHASA JACTh, MIAE A0JKHA OBITh PACIHCAHA CTPYKTYPa THIIA.

Temepb BO3MOYKHO UCHOIH30BATH METOIBI IIPUBATHOIO THIIA, HO JOCTYI K
€r0 3aKPBITHIM CTPYKTYPaM 3aIIPeIeH.

Push (S,1);
Pop (S,X);
S.top := 1; Omubka

type PLINK is access;
type link is record
next: PLINK;
X: integer;
end record;
type PLINK 1is access link;

B mpuBaTHOil WacTHM OMUCHLIBAIOTCS BCE CTPYKTYPBI, HYKHBIE JTAHHOMY
06beKkThl. e MoTHOCThIO BUIUT KOMITHJISITOD, HO OHA, He JIOCTYIIHA ITPOTPaM-
MucTy. TO ecTb, 4TOObl 3aMEHUTH PeAJTU3alMI0 CTeKa C MacCUBa Ha CIUCOK,
TO cjeyer 10O6ABUTH B TEKCT
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type Stack is access PLINK;

Tenepb HEOOXOIUMO HEPETPAHCIHPOBATDH BCE MOY/IH, KOTOPBIE HCIIOIb3Y-
10T 9TOT TUI JAHHBIX. TaKo# THIT TaHHBIX He SIBJSETCS MOJTHOCTHIO AOCTPAKT-
vbiM. [lTo cpaBuenuio ¢ Moaya - 2 K JaHHOMY THUITY TPUMEHUMbBI OTepPaInn
TPUCBANBAHUA U CPABHEHUSI.

Kak BumHO, B Cc/Iydae mepBOil peaju3allid CTeKa CTaHIApPTHOE IPHCBa-
WBaHHE U CPABHEHWE HA PABEHCTBO ([MOBEPXHOCTHBIE OMEpaIuu) PaboOTAIOT
KOPPEKTHO, KOIJa KaK B BTOPOM CJIy4ae 9TU OIepaluH MOTY OBITH HEKOP-
PEKTHBIMU.

Jlns pertenust 31oit podaeMbl OBLJIN BBEJIEHBI OTPaHUYEHHBIE TPUBATHHIE
TUIIbI JAHHBIX.

type T is limited private

Tenepb K 3TOMY THUILY IPUMEHUMbBI TOJHKO T€ OLEPAIMU, KOTOPbIE OIUCA-
Hbl B CaMOM ITaKeTe.
Ob6epon

Record

top:Integer;

body:ARRAY N OF INTEGER;
END;

TYPE Stack=
RECORD
END;

Peanuzanus B O6epoHe He ycTyIaeT B TOUYKH 3PEHUS CKOPOCTH peaTn3a-
nun Mojyia - 2, Ho yaydinaeT ruOKocTh sg3bika. Ho BupT oTotres ot npuniu-
na POPIU, to ecTh coBMemennsl onpeaenennda u peaansanus. [ [puannoit sToro
CTaJia YBEPEHHOCTh BUPTA B TOM, 9TO IporpammupoBanns Ha Obepone Bcerma
Oy/JeT NPOUCXO/IUTh B HEKOTOPO# cpejie MPOrpaMMUpPOBaHUS.

To ecTh mpUHIUN pa3ie/ieHUus ONpe/leSieHNs W PeaTnu3alui ObLT IepeJo-
JKeH Ha JIOKyMeHTHpytomue cucteMbl. B C# u Java Ta ke cxema.

Urak pa3men mpo MHKAMCYJISANNAI0 3aKOHYEH.

I'naBa 6
Knacc. Onpenenerne HOBOro THIA JTAHHBIX ¢ MMOMOIIMBIO KJIACCOB.

Kirace - 3T0 Bcerjia HOBBIM THII JaHHBIX. Kilacc MOXKeT OBITH peaju30BaH B
cTaHgapTHON OmOIMOTEeKe MiIn BeTpoeH B Kommuasarop. Hampumep B .NET
kjaccol Object u String BcTpoeHbl B KOMIHJIATOD.
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Moy gBasercs OoJiee yHUBEPCAJbHBIM ITOHATHEM YeM KJjacc. Hamnpu-
Mep B C++ Bce 9TO IpUHAIEKUT Kaaccy, cojaep:kurcd B this. B C# Mox-
HO BBOJHUTD ONEPATOPBI MPeodPa30BaHus [T COOTBETCTBYIONIEro Kiacca. B
C—++ 3T0 pernasoch ¢ TOMOIIBIO ONMEPAINY MPeoOPA30BaAHU, KOTOPasl SBJIs-
Jtlach wienoMm kjacca T'1 u mpuBoguia K kiaaccy 12.

B C# 310 peayn30BaHO ¢ MOMOIIBIO CTATHIECKUX (DYHKIUI TI€HOB OO
T1 aubo T2.

B C# u Java orcyrcrByioT riobasbable yHKIUH. X 3aMeHdior cra-
THYECKUX (DYHKIHUU 3aKPBITHIX KJIACCOB. KT0O HE/Mb3s HACTIEIOBATH W OOBEKT
TAKOr0 KJACCA HeJIb3s MOPOANTh. 10 eCTh 3TO SABJISETCH HE KJIACCOM, a CKO-
pee moayiem. B C# ecth moHsTHE CTATHYECKOTO KJIACCA - MOJHBIH aHAJIOT
Moy, Takum obpa3oMm, MOy b OoJiee YHUBEpCaJIeH, HO MeHee y/100€eH.
[Tynkr 1. Ynennor kmacca.
class name: nacsienoBanme{

CIUCOK YJIEHOB

%

Taxkoit cuntakcuc npucyrcryer B Java, C#, C+-+. B C#, Java, Delphi eciin
poauTeb He YKa3aH, TO poguTeseM cuuTaercda kiaacc Object.
B Delphi:
type name = class (HacsemoBaHme)
CIIUCOK YJICHOB-JaHHUX
end;

C++ u Delphi nomgepxusaior npuniun POPU. B C++4 mbr mozxkeT onu-
CHIBATH TeJ0 (DYHKINH BHYTPHU Teja KJIACCA, ITO MO3BOJISET KOMIIIATODY
caenarhb ynkiuio Bcrpampaemoit. B Delphi 3anpemeno onucsiBaTh Tes10
GYHKIUT B ONMMCAHUM U HHTepdeiica Kaacca.

class X{

int i;

void f(int);
};

void X::f(int){..}
Delphi:

type T = class
procedure P;
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end;

procedure T.P;
begin

end;

[IyakT 1. Ynensr Kaccos.
-YJIeHbI-JJTAHHBIE
-4jIeHbI-DYHKIUU
-YJIEHBI-THTIBI

Bce wiennl Kiacca MOXKHO pPa3Je/IMTh Ha CTaTHIeCKHEe U He CTaTUYE€CKHe.

He crarmyeckme 4iaeHbl - JaHHBIE — 0DOOIEHNE MOHITHE UICHA, 3AIUCH.
Obpammenre K HUM HAeT <HMsi 00beKkTa>.<uMg wieHa>. B C++ Tak ke
€CTh Oonmeparms ->.

CrarmyecKkne WieHbl - JaHHbIE ¢ TOUYKH 3pEHUs pacipejie/ieHus] IaMsITHa -
riobasibubie mepemennnsie. B C++ Hoctyn K HuM 1o uMmenu kKjaacca C::i. B
C# u Java, C.i. B C++ M0xKHO 00paIaTbcd K CTATHIECKAM WIeHAM U depes
00BEKT KJ1acca.
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Jlekmma 22
18.11.2008

I cTaTHYecKuX WIEHOB KJIACCA MM KJIACCA BBICTYIAET KaK MM MOJY-
Jg. OOpalenne K 4aeHy TpOCTPAHCTBA KMEH depeX UMsI TPOCTPAHCTBA HMEH
I K CTATHYECKOMY HWIeHY KJIACCa Yepe3 M KIacCa CHHTAKCHIeCKH SKBHBa-
JIEHTHBI.

PaccmorpuMm pacupenenerne mamaru. s HecTaTHudecKUX YI€HOB IIO-
MATb OTBOJIUTCA TaM 2Ke, I'Ie U U HaMsATh JIjid 00bekTa Kiaacca. Co crarude-
CKHMH WJIeHaMHU coBceM apyras cutyanus. B C# u Java maMsaTb OTBOAMTCS
cucremoii B cermenTe jiaHHbIX. B C+4 cam nporpaMMuCT J0JIZK€H YKa3aTh B
Kakoi daitie 6yaer pa3MerreH 4jieH JTaHHBIX.

/*X .hx/
class X{
static int a;

};

/*X.cpp*/
int X::a;

B *.h jyume He BKJIIOYATH, TAK KaK BO3MOXKHO MEPEONpeIe/IeHne UMEHH.

[ToroBopum 0O craTvuvyecKux M He — CTaTUYeCKue 4jieHbl - pynkinuu. He —
craTuydeckas (PyHKIuUs - 0cobast PYHKIM, KOTOPAsS OTJIUYALTC CJIe Ty IOTIH-
MU BEIIAMU:
1. Knace - obactb geiicTBus.(T0 ecThb (DYHKIUH WIEHbl TPAHCJIUPYIOTCS B
KOHTEKCTEe CBOEr0 KJIacca)
2. Hegsubrii mapamerp (agpec obbekra). B C++ - 970 this (ykasarens).B
C# u Java - this (ccoinka). B D u Smalltalk - self.

To ecth

class X{
int 1i;
void £(O{
this -> 1 = 0;
i=2;
}
}s

Y Kaxkaoit (yHKIUH eCTh HeCKOJIBKO objaacTeil nmeiictBus. To ecTh Tesno
beHKLLI/H/I ABJIAETCA BJIO2KEHHBIM IIO0 OTHOIIIEHUIO K TeJIY KJlacCa. HaJIGILOBaHI/IG
TaK ZK€ JaeT BJIOZKEHHOCTD (HOTOMKI/I BJIOZKEHHBI B Hpe,ZLKOB).
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OtnenpaO pacemorpum gopmasibabie mapamerpbl. B Delphi mapaverpsi
nMeroT 061acTh JeficTBUs Kiaacca (TO eCcTh UX MMEHA He MOIYT COBIAJATH C
nvenaMu kiacca). B C/C++ onn npuHaiexkar ey (pyHKIUH.

g mocTyna K 3aKpBITBIM MOJIIM KJIacca CJIe/IyeT UCMOJb30BaTh yKa3a-
Tesib this->. BapuanT paspenienus KoH(MIUKTa UMEH - HAKIa/IBIBATH Orpa-
HUYIEHUs HA WMEHa.

B cratuveckux pyHKIHUS - YIeHAX HeTb3d 00PAIAThCd K HeCTATHIeCKUM
qIeHaM KJjacca depes this. Obpaiienue BO3MOXKHO TOJIHKO depe3 siBHOE YKa-
3aHre UMEHU OOHEKTA.

Bce dynknuu-dienbl ©UMEIOT MaKCUMaJbHBbIE MPaBa JOCTYIa K YJ€HAM
KJ1acca.

1 craTniecKuxX WIeHOB JAHHBIX HeT HUKAKON Pa3HUIBI MeZKTy yKa3a-
TeJleM Ha IJI00aJbHBIE TaHHBIE W yKa3aTeJleH Ha CTaTHIeCKHN UIeH KJacca.

int * pi;

int a;

pi = &a;

int X::stat = -1;
pi = &X::stat;

Anajiornyno ¢ nmenamu QyHKIUi

void (*pf) (void);
pf = X::f;

Ecim pedn maer o ykasaTendx Ha 9IeHBl JaHHBIE, TO BCE He Tak. int X::*
P; - yKasareJib Ha 4JIE€H Kjacca X.

class X{
int i;
int y;
void £();
void gQ);
}s
p = &X::1i; Torma 3mech XpaHUTCA cMelleHue nojs i B Kimacce X.
p = &X::y; Torma smechb XpaHUTCS CMelleHMe NIOJNA Yy B Kjacce X.

void (X::x)(void) PFX;

PFX = & X::f;
PFX = & X::g;
X anx;
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anx. *p;

anx . *PFX(Q) ;

PX -> p;

px -> * PFX O;

Bo Bcex g3bIKax IOIYyCKeaTcs pa3Melarb KOHCTAHTHBIE W He KOHCTAHT-
Hble 0O bEeKTHI.
const int i;

STOT YJIeH dBJISeTCsI KOHTAHTON U MOKEeT 6bITb MHUIUAJIN3NPOBaAH TPAMO
B ONpejiesleHnn (Tak Kak 00beKT 1estoro Tuma). Ho takue dieHbl MOTYT ObIThH
ToJbKO static. Muade npuinioch Obl XpaHUTh Ha KakKIblii OOBEKT KJiacca
MHOI'O JIMIIHUX JaHHbIX.

B C# ecim peub maeT 0 KOHCTaHTE, TO CJAOBO CONSt TOBOPUT O TOM, UTO
BbIpazKEeHnue MOozKeT 6bITb BbBIYUCJIEHHO CTATUYECKU WU YTO O6”beKT ABJIAETCA
cratudeckuM. Tak ke B C# ectb Moaudukarop readonly. On crnemuduiu-
pyeT TO, 4TO IOCJe MHUIUAJIU3ANNA 00bEeKTa OH He MOXKET HOTepsATh CBOE
3HAYEHHe, HO OH He 00sI3aH OBITH CTATUYIECKUM U MOYKET OBIThH WHHUITUATIN3H-
POBaH ﬂIO6bIM BbIpazK€eHHuEeM BO BpeM:A BBLIIIOJITHECHU A,

[Tepeiiiem K TpeTheMy BapUAHTY JAHHBIX - THUIIAM.

class X{
class Y{
};

}s;

Hampumep:

STL

vectorq
iterator{
};

}s

B Java BHyTpeHHHIi KJTacc - HeCTATHIECKUIT BJIOXKeHHBIH Kinacc. CraTude-
CKHl BJIOXKEHHBIN KJacC - OObIYHBIN BJIOXKEHHbIH KJjacc. BHyTpennuii Kjacc
OYeHb IIyOOKO CBsI3aH ¢ 00beMJIIOIUM KJaccoM. Hampumep Ji060it 00bekT
BJIOYKEHHOTO KJIACCA MMEET CCHLIKY Ha 00BeKT 00HLeMJIEIEro K/acca.

class BankAccountq{
int Account;
class Action{
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int k;

void f(){k,account}
}
}

BankAccount X;
BankAccount.Action a = X.new Action();

Buyrpu kiacca BankAccount MoxkHO mucars Kopode

class BankAccountq{
int Account;
class Action{

int k;

void f(){k,account}
}
void dept ()
{

Action depth = new Action ();
}

}

B C# toxke ecTh TOHsSITHE CTATHIECKOrO Kjacca. [Ipu sTom HecTaTmte-
ckuii kiaace C#£ - 9TO aHaJIOr CTATHYECKOTO Kjacca sa3bika Java M obbraHoro
BJIOZKEHHOTO KJacca s3bika C+—+. Eciin Ke Kiacce sgBIseTcst CTaTHIeCKUM, TO
OH MOZKET COJepPKaTh TOJHKO CTATHYECKHEe UIeHble TAaHHBIX M CTaTHYECKUEe
dyHKIIH.

Hanpumep kiracc math, comepxxkartnmii onpegesienns MmareMaTnaecKux OyHK-
Ui 1 MaTeMaTHIeCKUX KOHCTAHT

CraTudecknii KJIacc HeJIb3s HACJIEI0BATD.

B sa3pike Delphi HeT moHsITHsI BIOXKEHHBIX KJIACCOB M CTATUICCKUAX (DYHK-

nuil u upouenyp.

unit M;
interface
function GLB (a : integer):integer;
type X = char;
var
i: integer;
constructor ();
procedure t;
implementation
end;
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Nukancyrsamnus

Cremyer pa3numdarh ympaBjeHue JOCTYIOM U YIPABICHHE BHAUMOCTHIO.B
C+-+ ecrb Bcero 3 yposHs joctyna - public (mobas dbyHKIusa wmeer jo-
cryn), protected (TOMBKO 06BbEKTH MOTOMKH) U private (TONbKO (byHKIUH -
ICHBI ).

T operator+(const T&, const T&);
T T::operator+(const T&);
T& T::operator+=(const T&);

T operator+(const T& t1, const T& t2)
{

T temp = t1;

return temp += t2;

}

friend void £();
friend void V::g (T&);
friend class Z;

Hpyxba He HacaeayeTcss, OHA He TPAH3UTUBHA U HE MOYKET OBITH ITOJIyYeHA.
B Java ectp uerseprasi kareropusi obsiacreil jocryia - naker. 1o ecrb
(hYHKIINE U3 KJIACCOB, HAXOANINXCA B TMO ke nakere. B C# BmecTo makera
- assembly.
CoOTBeTCTBEHHO eCTh U 4 MeTo/ia JOCTYIIA.
public ++++
protected +-+-
internal +++-
private +—
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Jlexmusa 23
20.11.2008

B C-++ cTpyKTypbl 10 YMOJIYaHHUIO UMEIOT IIpaBa jgoctyia public. B C++
BCe OTJIMYUUS CTPYKTYD OT KJACCOB 3aKIIOYAIOTCSA TOJIBKO B MPaBaX JOCTYIA
o ymoranuio. Kjace ke mo yMOJT9aHUIO UMeeT IMpaBa J0CTyIa private.

[Mpasuia C+-+ OblaM He yAOOHBI JyTsi pabOTHI ¢ TOHATHEM MOAY/Is (HabO-
pa pecypcoB). fI3bIKu B KOTOPBIX ecTh moHaThsa Moy st (Delphi, Java, C#)
UMEIOT 0cobble creludpUKAINK JIOCTYIIA JIjId 00BEKTOB M3 TOI'O K€ MOJIYJIS.

B Java ectp nonsarue makera (He myTarh ¢ makerom Ama). Package - enn-
HUIA yIPaBJIEHHS KOHTEKCTOM U €IMHUIA JTUCTPUOYIUH.

B C# namespace - enHAIA yIPABICHUS KOHTEKCTOM, COOPKA - eUHUIA
ynpasjienne jguctpudyiueii. [Ipu sToM cO0pKa - 3TO He MOHATHE YPOBHS SI3bI-
ka. To ecTh HeT KJII09eBOro cjioBa assembly, HO Korga IpouCcXoauT cOOpKA,
TO OHa TIOMeIaeTcsd KMEeHHO B assembly.

B Java nosiBaisiercst maketHblit goctyn (MoguduKaTOpa HET, SBJASETCS J10-
crynom mo ymosdanuio). B C# noustue internal (mocTym jyist Bcex KaaccoB
u3 TOW ke COOPKH).

[Io ymosraanuto B C# - private.

CBOH TOTOMOK IpOM3BOIHHIN Mup (Iyxoil)

public + + + +
protected + + +% -
internal + +%ok + -
private + - - -

*B Java protected aprgerca u nakerusie pocryn. B C# ecam protected,
TO JIOCTYII TOJIbKO U3 mpou3Boaubix.B C# ecTh ABoitHo# MoanduKaTop, TO
ecth protected internal - moctyn u i1 TOTOMKOB U Jijisi OOBEKTOB TOM Ke
cOOpKM.

**B Java ecsin Kacc omucad B ToM ke makere (Toit ke cbopke C#), To
OH UMeeT JOCTYII, HHAYe - HeT.

Kak BHIHO, IpaBujia YCJIOXKHUINCH, HO MOHATHS APYra OOJIbINe He Tpe-
Oyercsi.

B Delphi ectp 3 kioueBbix cioBa (paboTaroT Kak MePeKJIYaTesn) -
public, private, protected. B ciydae onucanusa Kjacca HCHOJIb3yeTcs 00b-
SIBJIEHHSI TI0 YMOJTIAHHIO.

JocTym mo yMOTIaHHIO COBIAIaET ¢ makeTHbIM gocrynom C# u Java.

type MyClass = class
06bABIEHNA II0 YMOJYAHUL
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Tak Kak HET KJIFOYEBOTO CJIOBA - TO JOJIZKHBI Pa3MEIIaThCsd B HadaJe.
[TakeTnsiit qoctyn - public mis cBoero Momyss, private g japyrux. Ecrb
Tak ke KJao4deBoe cjioBo published - anasor private, Ho BUJIHBI B BU3YaIbHOM
PeaKTOpEe PECypPCoB.

AOGcTpakTHBII THI JaHHBIX - THII JAHHBIX, ¢ KOTOPBIM MOYKHO PadoTarTh
TOJILKO 1Uepe3 ompe iesiennbrit maTepdeiic. C Toukn 3penns Kaacca, abcTpakT-
HBII THII JAHHBIX - KJIACC, Y KOTOPOr'o HET IMyOJUYHBIX YJI€HOB JAHHBIX.

Ectb nonsarue pedaxTopunra - u3MeHeHHE KOJa IIPOrpaMMbl 0e3 u3MeHe-
HU ero paboThl. 3amada pedakKTOPHHTA - YIYUIIeHne KauecTBa KOJa.

Y106 caesiarh KJAce 1O HACTOsIEMY aOCTPAKTHBIM, Tpebyercs 1m03abo-
TUTHCS O CMBICIE OMEePAlny WHUIHAJIU3ATINN, KOMUPOBAHUSI, TPUCBANBAHUSI.

OynnamentanbabiM noHATHeM QOIl gBngerca morgTue abCTPaKTHOTO
THIIA JAHHBIX ¥ aOCTPAKTHOrO KJacca. Kitacc saBisieTcss THIIOM JAHHBIX, HO
abCTPaKTHBIH KJIacc He sIBAsieTCsl aOCTPAKTHBIM THUIIOM JaHHBIX.

Pa3noBu1HOCTHIO a0CTPAKTHOIO THIIA, JIAHHBIX SIBJISIETCS IOHSITHE WHTEP-
deiica. NaTepdeiic - npocTo nepeduncaenne omnepaiuii, KOTOpble MOKHO BbI-
MTOJTHSTh.

Pacecmorpum cemanTuky protected."HauBHas ceMaHTHKA €CJIH I€H TOMe-
JeH Kak protected, To K HeMY BO3MOKEH JOCTYII U3 JTIOOBIX (DYHKIHN UJIEHOB.

class X{
private:
int i;
void £() {i = 0;}
3
class Y:public X{
public:
void fO){i = 0;}//0mubxka
void g(X& x) {x.i = 0}//Oumbra
3

class X{
protected:
int 1i;
void £ {i = 0;}
}s;
class Y:public X{
public:
void £(O){i = 0;}//Correct
void g(X& x) {x.i = 0}//ERROR
}s

97



Nrak, ecoim waen oObsiBiaeH kKak protected B base, To dpyHKINM - YaeHe
IPOU3BOHOIO KJIAaCCA BO3MOXKEH JIOCTYII 4epe3 CChLIKY Ha 3TOT Ke KJIaCC, I
OPOU3BOJHBIA OT HETO.

class Z:private X{

s

Yy;

Z z;

y.f (z);//BocTyn OTKpHT.

Kaxkaplii Kimace, Ipu O0bABICHAN MPAB JOCTYIA, OObABIIET KOHTPAKT.
Private - Bce aTo kJtacc ocrapiisier 3a coboit. Public - Bce orkpbiBaet. Protected
- IPOU3BOAHBIM YJIEHAM MOXKHO MEHATbHb KOHTPAKT.

JomoiHuTeIbHBII cBOIICTBa KJIACCOB
ChenuaabHbli (DYHKIINAH.

Cruernuaibubie (bYHKIUH - 0 HEX KOMIWJIATOP 3HAET 9TO - TO JIOTOJTHH-
TEJHHOE U CHOCODEH CaM BCTABJISATH BBI30BBI TAKUX (DYHKIUI HEsIBHO.
[Tynkr 3. Cozmanne u yHHYTOXKEHHE OOBEKTOB (KJIACCOB).

[Tpu coznanum oObeKTa BCET/1a BhI3bIBaeTCs 0cobast (pyHKIHS - KOHCTPYK-
TOp. KOHCTPYKTOP MOXKET OBITH MYyCTBIM, TOTJIA €r0 BBI30B MOYKET ObITH OIy-
IIeH KOMITHJISATOPOM.

B Delphi, Java, C# — nckmountenbuo pedepeHnuaabuas MOJIETb 00beK-
ta. B C++ 00beKTHI JeIaTCs 0 KJIACCY NaMsITH Ha 3 THIIA - CTATHIeCKHE,
KBa3UCTATHIECKHE U JIMHAMUYIECKHe

C++

class X{
X O}
}s;

C#, Java
class X{

X O}
}

B Delphi Bce HECKOBKO MHAYE, TAM KOHCTPYKTOP - MPOIEAYPa ¢ TPOU3BOJIb-
HBIM HMEHEM, IMOMeYeHHasd KakK constructor.

type X = class
constructor Load;

98



B Delphi kKoHCTPYKTOPBI HACAEAYIOTCS, KaXKIAbIii 0O0BEKT MMEeT B Kade-
cTBe mpeaka o0beKT Kaacca Object, KOTOPBIHl mMeeT KOHCTPYKTOp create.
X a; BBI30B KOHCTPYKTOPA MO YMOJTYAHUIO.

X a();npororun yHKIMA.
Bo3MoxkHO 1 Tak
X px = new X;

B C++4 o06bekT MoxkeT OBITH 00bsBICH KaK MOA-00bekT. s crarude-
CKHUX OOBEKTOB - MapaMeTphl IepeIaloTcss B B BBI30BE KOHCTPYKTOPA, IS
JUHAMIYIECKUX - Yepe3 OIepaTop Nnew.

X px = new X;

B C# u Java eauHcTBeHHBII METOJ CO3/IaHNEe 00bEKTa - New
px = new X;

Bompoc - nannuanunzanus moa-00beKToB o0bekTa. B C++ oHM HHUIIIAJIH-
3UPYIOTCH B KOHCTPYKTOPE, IIPUYEM €CJIU BHO He YKa3aHHbI KOHCTPYKTOPBI
O/I-00LEKTOB, TO BBI3BIBACTCA KOHCTPYKTOD MO YMOJTYAHUIO.

class Y;
class X{
Yy,

}s

Takum obpazom, HEOOXOAUMO ODECIIeTUTh BBI3OB KOHCTPYKTOpPa 6a30BO-
ro KJjacca M KOHCTPYKTOPOB MOA-00bEKTOB. DTO JeIaeTCsd B KOHCTPYKTOPE
6a30BOrO KJjacca.

class Y;

class X:public Base{
Yy

X O{r

3

[Ipu BBI30BE KOHCTPYKTOPA Kaacca X OyIeT Ipou3BeIeH BhI30B KOHCTPYK-
Topa kJiacca Base n Y.
Paccmorpum 1361k CH

class X: Base{
Y a;

X O}

}s
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B C++ cHadaja BBI3BIBAETCS KOHCTPYKTOP 0a30BOT0O KJiacca, MOTOM KOH-
CTPYKTOPBI MOJA-00BEKTOB, U TOJIHKO IMIOTOM TeJI0 KOHCTpyKTopa. B C# Kon-
CTPYKTOPBI MOJ-06bEKTOB He BbI3bIBatOTCs (10 ymosdanuto Oyaer nil). Ho
JUTsl TUTIOB 3HAYEHWH Oy/eT BBI3BAH KOHCTPYKTOD MO YMOJYAHHIO (KOTOPBIit
JUIsl CTDYKTYD HeJb3sl mepeonpenennTs). st Base Oy/er BbI3BaH KOHCTDYK-
TOP 110 YMOJTIAHWIO.

U B Java u B C# ecTh MeXaHU3M WHUIMUAII3IATOPOB, TO €CTh BO3MOYKHO
HAIUCATD.

class X: Baseq
Y a = new Y();
X O}

}s

B C++ B cayuae nexenanus (HeBO3MOXKHOCTH) BBI30BA KOHCTPYKTODA
0 YMOJTYAHUIO TpeOyeTcsl HCHOTb30BaTh CIUCOK HHAINATH3AINN.

<KOHCTPYKTOp>: :=
uMa_xknacca ([apryments]) [:cnucox muunmamusanuu] {<Temo>}

X O:Y(0), Base (1){}

CHucox HHANUAJIM3AINNNA 0OTPabaThIBAET paHbIle Teaa KoHCTpyKTopa. [Ipu-
YeM, €CJIM B CIIUCKE HET KOHCTPYKTOPOB HEKOTOPBIX IOJ-00bEKTOB, TO Oy/LyT
BbI3BaHbl KOHCTPYKTOPHBI 110 YMOJTYaHHIO.

B C# u Java BBI30B KOHCTPYKTOPA IO YMOJIIAHNIO OBLI CBEJIEH 10 BHI30Ba,
KOHCTPYKTOPa TOJBKO 0a30BOI0 KJIACCA.

C#
X():this (0), base (-1)

Base (-1) - BBI30B KOHCTPYKTOpa 6a30BOTO KJIacca (OTIHIHOTO OT KOHCTPYK-
Topa mo ymosadanuio). This (0) - mas mox-obbekra

B Java:

class X extends Base{

XOA
super (0)// BH30B KOHCTpPyKTOpa 6a30BOTO
this (-1)
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DTO JOIKHBI OBITH 00s13aTEIHHO MEPBBIMH OMEPATOPAMU KOHCTPYKTOPA.
Bce KOHCTPpYKTOPBI BBI3BIBAIOTCS HaduHas ¢ camoro 6aszosoro. B C++
CHAYaJIa BBI3BIBAETCSI KOHCTPYKTOP 0A30BOr0 KJIACC, IIOTOM KOHCTPYKTOPHI
MOJI-KJACCOB U TOJBKO MOTOM T€JI0 KOHCTPYKTOP OCHOBHOTO OOBEKTA.
Takum 06pa3oM, HeJIb34 BbI3bIBATH BUPTYAIbHbBIE METO/bI B KOHCTPYKTO-
pe B C+-+, HO 570 BO3MOXKHO B Java u C#

C#

class X:Base {
Z z =new Y();
X0

}

Z ->Y -> Base -> X

C++

class Base {
Yy,
Base ();

}s

class X:Base {

Z z;

X0

}s

Y -> Base -> Z -> X

B C++ mono/iHuTeIbHO NOSIBJISIOTCS KOHCTPYKTOPHI KOMUPOBAHUSI.
X (const X&) {...}
Kakoii crnucok uHunuanusanuu Oyaer CreHepupoBaH. ByaeT BbI3BaH KOH-
CTPYKTOP YMOJYAHHsL. DTO MAPATOKCATBHO, TAK KaK KOHCTPYKTOP KOIHPO-
BAHUS 110 YMOTIAHHIO MPOU3BOJUT TIOUTEHHOE KOMMPOBAHNUE IOJI-UICHOB.

X (const X&):base (x) {...} — aBHBI BBI30B.
B C# u Java Her KoHCTpYKTOpa KommpoaHus (60 pedepeHInaIbHAST
MOJIeJIb JaHHBIX). Tak e B HUX HeT KOHCTPYKTOPA MpeoOpa30BaHUs, TaK KAk

B Java 3amperienbl HessBHbIE IpeoOpas3oBanust, a B C# OHH OIMUCHIBAIOTC C
IIOMOIINBIO CTaTHYCCKUX METOJOB.
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Jlexmusa 24
25.11.2008

Paccvorpum si3bik Delphi - Tam HanboJiee mpocrast curTyariusi. ' Tam HacemLy-
IOTCS KOHCTPYKTOPBI M AECTPYKTOPHI. Bojiee TOro, oHM BCeraa BBI3BIBAIOTCS
sIBHO, TO €CTb TaM HeT 0COOBIX (POPM KOHCTPYKTOPOB.

type X = class
constructor load;
destructor Destroy;
end;

Ecyin KOHCTPYKTOPOB WJIM JIECTPYKTOPOB HET, TO OHH He cO3/aloTcd. Tak
KaK KOHCTPYKTOPBI HACIEIVIOTCS, TO BCe 00BEKTHI UMEIOT KOHCTPYKTOP create
n jectpykrop destroy. Korja Bbi3biBaeTcs KOHCTPYKTOP, Mbl YBEPEHbI 4TO
TabJInIa BUPTYaJIbHBIX METOJ0B HMeeT KOPPeKTHBIH Bu (B C+-+ 5T0 He Tak).

NTak KOHCTPYKTOPBI U JECTPYKTOPHI HACJIEAYIOTCA HO HE N€HEPUPYIOT-
csg. Hukakux KOHCTPYKTOPOB YMOJTYAHUS HETY U JIjIsI BBI30Ba KOHCTPYKTOpA
6a30BOro Kjaacca TpebyeTcsl BBI3BIBATH €0 siBHO. [IjIs 9TOTO CIyKUT CIIenu-
aJIbHOE KJIFOYEBOE CJIOBO
inherited - Delphi
super - java
base - C#

B Delphi a5t BBI30Ba KOHCTPYKTOPa 06a30BOI0 KJIacca TpedyeTcst HePBhIM
omeparopoM B 00bekTe Hamucarh inherited Create. Ilpm sTom 310 H0/KEH
OBITH UMEHHO TIEPBBIM OTIEPATOPOM B KOHCTPYKTOPE, TaK KaK KOHCTPYKTOP
create 3abuBaer 00beKT HyIsaMH. /LI monydenusa pasmepa oObeKTa, create
HCIOJb3YEeT BUPTYAJBbHYIO (PYHKIUIO HOJIYICHUS pa3Mepa 00beKTa.

Ba:kHO 9TO MMsI 00beKTa He UCIOJIb3YeTCs, TO eCTh IPU CMeHe UMEeHU He
TpedyeTcs MepernuchiBATh HACAEyeMblil KJIacc.

B Delphi ner aBromaruyeckoii cOoOpku Mycopa B 00IeM BHje, HO IPHU
paboTe 4epe3 cTaHjapTHbIE HHTepdeichl OHa MOXKET ObITh. DTO IPUBOIUT
K ToMy, 4To mporpaMmmbl Ha Delphi IIposomupyior 6osbinoe duciy yTedek
AMSITH.
var a: X;

a := X.create;
a :— X.Create (1);

a.Free; - me jmecTpykTop, HO YHHYHOKEHHE OOBHEKTA, KOTOPBIHI MOXKET BBI-
3bIBaTh JAECTPYKTOP.
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HectpykTop He TpebyeTcsi IBHO BbI3bIBATH SIBHO, Tak KakK (pyHKInga Free
HE TOJILKO BBI3BIBAET JECTPYKTOP, HO U BBI3BIBAET MEHEKeP HaMSITH JIJIs
ouncTKH. Tak Kak hyHKIHA He MOKeT MeHATh 3Hadenue self, To BerzoB Free
He MOXKeT MHHUITHAJII3UPOBATH a := nil.

Crarnuyeckne 00BbEKTHI

B C++ Bce crarmdeckue OOBEKTHI CO3/IAIOTCA JIO BbI30Ba (DYHKIUU Mmain.
STO €JUHCTBEHHOE 9YTO U3BECTHO IIPO HEro.

X a(0);

X b(1);

Bce uTo m3BecTHO, 3T0 TO 4TO a U b OyAyT CO3TaHBI 10 BBI30Ba main u
yJIaJeHbl ocsae BeIxoa 3 Hee. Ho mopsilok mxX BeI30Ba He ompeieneH. B 06-
meM caydae C++ He maeT crioco0OB YIPABJIEHUS MPOTECCOB HHUNATH3IATIIT
CTATUYECKUX JIAHHBIX, U Tpebyercd u300peTarTb Jlyprue crocoobl.

B C# u Java Bce neckosibko nHade. B Java mis o6bekTa MOTYT CTOATH
MHUTHATT3ATOPHI.

class X{
static Ya =new Y ();

//Java
class X{
static int [Ja;
static {
a = new int [N];
for (int 1 = 0; i < N; 1 ++) alil = 1i;
}
}

B C# ectb BO3MOXKHOCTH HPOCTOH CTATHYECKON MHUIUAJIH3ANNN, & TaK
JK€ eCTh CTaTHYECKH KOHCTPYKTOD - MOJHBIH AHAJOT CTATHIECKOro OJIOKA B
Java. [Ipu aT0oM 3T0 j10/12K€H OBITH KOHCTPYKTOPOM 110 YMOJTYAHHIO.

B Delphi craruuecknit o6bekToB Boobie HeT. Ho B interface moxkuO onu-
CaTh HE TOJBLKO METOIBI.

Tak ke y KaxKJI0I0 MOJIYJ/Is IPUCYTCTBYET MHUIMAJIU3ANUOHHAA U (PUHA-
JIMBUPYIOIIITadAd 9aCThb, KOTOPBI€ BLINIOJJAHIOTCA COOTBECTBEHHO IIPH BXOAE U
BBIXOJS U3 MOJLYJIS.

B C-++ He cbopku Mycopa, B ero peaausamnuu B cucteme .NET ona npu-
CYTCTBYET, HO B CTaHIApTe ero HeT. BhI30B KOHCTPYTKpa 00s3aTeIbHO MPH-
BA3bIBACTCA K MHUIHUAJIU3AINKY U BbI3OB JCCTPYKTOPaA - K yAaJICHUIO.
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Barknas gepra C++ - cBepTKa CTEKa, YTO rapaHTUPYET BHI30B JECTPYK-
TOPOB [IJIs1 JIOKAJBHBIX OObEKTOB.
RAII - IlpuoGperenune pecypca is initialisation

Ecnn kacc 3axBaTbiBA€T PECYPCHl - TO KOHCTPYKTOP - 3TO 3aXBaT, Je-
CTPYKTOP - 0cBObOKAeHne. B C+-+ eqnmHCTBEHHAS BO3MOYKHOCTh YTEUKH T1a-
MATH - paboTa ¢ IMHAMIYIECKON ITaMsITH.

B C# u Java ectb cbopka Mycopa, HO JIjIsd Hee HeT YHUBEPCAJILHOIO -
dexTuBHOTO agropurMa. [lepBBlii BapuaHT aJrOPUTMA - CUETYHK CCBLIOK.
Takas MeTonMKa OY€Hb MPOCTA, HO OHA HEKOPPEKTHO paboTaer Ha KOJbIEe-
BbIX CCBIJIKAX.

Hpyrag meronuka - Mark And Sweep. Ero HemocTaTok - BO3MOXKHa BHe-
3alHOe HeYIPAaBJIseMoe 3aMeJ[JIeHre MpOrpaMMbl (B JIIOO0H MOMEHT MOZKET
BKJIIOUUTHCS COOpKa Mycopa).

B C++ upobiema npu pabore ¢ naMaTbhO - (pparMeHTHPOBAHUE MAMSITH.
M&S nosBosisier n3bexkars hpparMeHTaAIN, HO OH MeHsieT ajapec oobekTa.Ho
9TO He eJIMHCTaBeHHass mpobiaema 3toro aiaroputma. B C# u Java BwI30B
JIeCTPYKTOPa BOOOIIE He TApaHTHPOBAH, TAK KAK OH BBI3BIBAETCS TOJBKO IPHU
VHIYITOXKEHUH 00BEKTa, TO €CTh KOTIa He XBaTaeT JUHAMHYECKONR HaMsITH.

Cobopka Mycopa He HO3BOJISIET SIBHO KOHTPOJUPOBATH OUUCTKY PECYPCOB.
B kmacce object ectb protected meros
protected void finalise ();

Ceitgac cOopka Mycopa - HapaJjiebHbIA MOTOK ¢ HU3KUM IIPHOPUTETOM.

if (!close) closed ();

Tak jposzken BuirIsaeTh MeTos, finalise.

B C+# Bce eme xy:xe. B C# nospoJssieTcs nucarb JAeCTPYKTOP, HpHIEM
CHHTAKCHC ero TOYHO Takoil ke kKak u B C-++4, HO paboraer oH He Tak. B
JIECTPYKTOPE BbI3bIBaeTCss mMeTos Meroj finalise kinacca object. To ectb je-
CTPYKTOPS IO CYTH SABJILETCI TeM Ke (puHaIU3aTOPOM.

B Java meros ouncTku pecypcoB JinOO BBI3HIBAETCH ABHO, JIHOO B puHA-
JIL3aTOPeE.

¢ = new X();// 3axBaT pecypca
try {
return;

}
finally {
c.close ();//ouucTra pecypcos

}
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[Ipu sTowm finally - 310 He joByIIKA.

B C+# BBesn Brnenmanbubiii matepdeiic - IDisposible, KoTropblii cocTrout
u3 eauHoro Merosna void Dispose (), KOTOPBI# TOBOPUT, 4TO 0OObEKT He 00s-
3aTeIbHO (PUHAJUZUPOBATH, 3aMelnast co0oi (hUHATMIAINIO.

using ( Image im = Imaj.FromFile ())
{

/...
}

Tenepnb mocJte using 6;10Ka BHI3OBYTCS MeTOAbI dispose [11sT BceX 00beKTOB 13
using Gsroka (koropsiit (Image im = Imaj.FromFile ()))

B Java ecth aBa Buma ccbliok. CHIbHASI CCHLIKA - OOBIYHAS CCBLIKA, CJIa-
bad ccplIKA:
WeakReference
Object getReference ();

Crnabble CCBIJIKH - CCBLIKH Ha, y7Ke OCBOOOKICHHYIO MAMSAThH ¢ TOUKH 3pe-
HHUs IPOTPAMMIUCTa, HO IAMATh ele He ocBoboXkKAeHa. getReference mia coia-
6oit ccbnku "peaHnMEupPYeET" 0O BEKT.

[Ipumep - Kem Opoy3epa, NMpH Iepexoie Ha CJIel CTPaHuIy Tpebyercs
ocBoOOMTh Keml Opoy3epa. CchlIKaM Ha HUX HPHCBAMBAIOTCS HYJIH W OHH
ePexXO/IsIT B pa3psi cabbIX CCHLIOK. Ecin BepHYTbCS HA3a/1, TO BMECTO 3a-
parImBanst PecypcoB MOBTOPHO MOYKHO PACCMOTPETh OYepesibh CIa0bIX CChI-
JIOK ¥ TIOIPOOOBATH J0CTATh 00HLEKThl. Ec/iu 00beKT HeJOCTYIIEH, TO IPOCTO
BepHeTcst null.

WNrak, Mbl 11oJ1lydaeM MeXaHU3M KelIMpPOBAHUS PECYPCOB.

[Iyukr 4. /lononnureabubie npobjieMbl, CBA3aHHbIE C THITAMH.

- KOMMPOBaHWE, CPaBHEHUE
- HegBHBIE Ipe0Opa30BaHUS

[Ipobiema KOMpOBAHUS U CpaBHEHUS O00BEKTA - MOTYT OTJIXYATHCS OT
CTaHJapPTHBIX OHepaL[I/Iﬁ KOIIUPOBaHUA HWJIM CPpaBHEHUA. KaK CpaBHUBATb U
MOZKHO JIM OT'PaHUYUTBHCA IPOCTBIM IMOYJI€EHHBIM KOIIMDOBAHHUEM. OTCIOZL& 2
MOHATHS - TUIyOOKOe KOMMPOBAaHUE U MOBEPXHOCTHOE KonmmpoBaHue. Deep copy
u shallow copy.

Ha Bompoc o ToM, KaK UMEHHO KOTTMPOBATH MOYKET OTBETUTh TOJBKO MTPO-
rpammuct. B C++4 crammaprooe - moBepxXHOCTHOE Komuposanue. B apyrux
SI3BIKAX CTAHIAPTHOE MPUCBANBAHUE - MOBEPXHOCTHOE KonmpoBanue. B C# u
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Java ectb meronpr clone (). B o6onx si3pikax ecThb crernuagbHbiii mHTepdeiic
Icloneable.

C C# B xaacce Object ects MeTon MemberwiseClone (), peanusyroriuit
MOBEPXHOCTHOE TTOYJIEHHOE KOMTMPOBAHUE, YTOO M30€KAThH ITOr0 00BHEKT JOJI-
JkeH peannszopbiBaTh nHTEpdeiic ICloneable, B KoTOpoM H0/12KeH OBITH METO,
clone ().
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Jlexmusa 24
25.11.2008

Paccvorpum si3bik Delphi - Tam HanboJiee mpocrast curTyariusi. ' Tam HacemLy-
IOTCS KOHCTPYKTOPBI M AECTPYKTOPHI. Bojiee TOro, oHM BCeraa BBI3BIBAIOTCS
sIBHO, TO €CTb TaM HeT 0COOBIX (POPM KOHCTPYKTOPOB.

type X = class
constructor load;
destructor Destroy;
end;

Ecyin KOHCTPYKTOPOB WJIM JIECTPYKTOPOB HET, TO OHH He cO3/aloTcd. Tak
KaK KOHCTPYKTOPBI HACIEIVIOTCS, TO BCe 00BEKTHI UMEIOT KOHCTPYKTOP create
n jectpykrop destroy. Korja Bbi3biBaeTcs KOHCTPYKTOP, Mbl YBEPEHbI 4TO
TabJInIa BUPTYaJIbHBIX METOJ0B HMeeT KOPPeKTHBIH Bu (B C+-+ 5T0 He Tak).

NTak KOHCTPYKTOPBI U JECTPYKTOPHI HACJIEAYIOTCA HO HE N€HEPUPYIOT-
csg. Hukakux KOHCTPYKTOPOB YMOJTYAHUS HETY U JIjIsI BBI30Ba KOHCTPYKTOpA
6a30BOro Kjaacca TpebyeTcsl BBI3BIBATH €0 siBHO. [IjIs 9TOTO CIyKUT CIIenu-
aJIbHOE KJIFOYEBOE CJIOBO
inherited - Delphi
super - java
base - C#

B Delphi a5t BBI30Ba KOHCTPYKTOPa 06a30BOI0 KJIacca TpedyeTcst HePBhIM
omeparopoM B 00bekTe Hamucarh inherited Create. Ilpm sTom 310 H0/KEH
OBITH UMEHHO TIEPBBIM OTIEPATOPOM B KOHCTPYKTOPE, TaK KaK KOHCTPYKTOP
create 3abuBaer 00beKT HyIsaMH. /LI monydenusa pasmepa oObeKTa, create
HCIOJb3YEeT BUPTYAJBbHYIO (PYHKIUIO HOJIYICHUS pa3Mepa 00beKTa.

Ba:kHO 9TO MMsI 00beKTa He UCIOJIb3YeTCs, TO eCTh IPU CMeHe UMEeHU He
TpedyeTcs MepernuchiBATh HACAEyeMblil KJIacc.

B Delphi ner aBromaruyeckoii cOoOpku Mycopa B 00IeM BHje, HO IPHU
paboTe 4epe3 cTaHjapTHbIE HHTepdeichl OHa MOXKET ObITh. DTO IPUBOIUT
K ToMy, 4To mporpaMmmbl Ha Delphi IIposomupyior 6osbinoe duciy yTedek
AMSITH.
var a: X;

a := X.create;
a :— X.Create (1);

a.Free; - me jmecTpykTop, HO YHHYHOKEHHE OOBHEKTA, KOTOPBIHI MOXKET BBI-
3bIBaTh JAECTPYKTOP.
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HectpykTop He TpebyeTcsi IBHO BbI3bIBATH SIBHO, Tak KakK (pyHKInga Free
HE TOJILKO BBI3BIBAET JECTPYKTOP, HO U BBI3BIBAET MEHEKeP HaMSITH JIJIs
ouncTKH. Tak Kak hyHKIHA He MOKeT MeHATh 3Hadenue self, To BerzoB Free
He MOXKeT MHHUITHAJII3UPOBATH a := nil.

Crarnuyeckne 00BbEKTHI

B C++ Bce crarmdeckue OOBEKTHI CO3/IAIOTCA JIO BbI30Ba (DYHKIUU Mmain.
STO €JUHCTBEHHOE 9YTO U3BECTHO IIPO HEro.

X a(0);

X b(1);

Bce uTo m3BecTHO, 3T0 TO 4TO a U b OyAyT CO3TaHBI 10 BBI30Ba main u
yJIaJeHbl ocsae BeIxoa 3 Hee. Ho mopsilok mxX BeI30Ba He ompeieneH. B 06-
meM caydae C++ He maeT crioco0OB YIPABJIEHUS MPOTECCOB HHUNATH3IATIIT
CTATUYECKUX JIAHHBIX, U Tpebyercd u300peTarTb Jlyprue crocoobl.

B C# u Java Bce neckosibko nHade. B Java mis o6bekTa MOTYT CTOATH
MHUTHATT3ATOPHI.

class X{
static Ya =new Y ();

//Java
class X{
static int [Ja;
static {
a = new int [N];
for (int 1 = 0; i < N; 1 ++) alil = 1i;
}
}

B C# ectb BO3MOXKHOCTH HPOCTOH CTATHYECKON MHUIUAJIH3ANNN, & TaK
JK€ eCTh CTaTHYECKH KOHCTPYKTOD - MOJHBIH AHAJOT CTATHIECKOro OJIOKA B
Java. [Ipu aT0oM 3T0 j10/12K€H OBITH KOHCTPYKTOPOM 110 YMOJTYAHHIO.

B Delphi craruuecknit o6bekToB Boobie HeT. Ho B interface moxkuO onu-
CaTh HE TOJBLKO METOIBI.

Tak ke y KaxKJI0I0 MOJIYJ/Is IPUCYTCTBYET MHUIMAJIU3ANUOHHAA U (PUHA-
JIMBUPYIOIIITadAd 9aCThb, KOTOPBI€ BLINIOJJAHIOTCA COOTBECTBEHHO IIPH BXOAE U
BBIXOJS U3 MOJLYJIS.

B C-++ He cbopku Mycopa, B ero peaausamnuu B cucteme .NET ona npu-
CYTCTBYET, HO B CTaHIApTe ero HeT. BhI30B KOHCTPYTKpa 00s3aTeIbHO MPH-
BA3bIBACTCA K MHUIHUAJIU3AINKY U BbI3OB JCCTPYKTOPaA - K yAaJICHUIO.
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Barknas gepra C++ - cBepTKa CTEKa, YTO rapaHTUPYET BHI30B JECTPYK-
TOPOB [IJIs1 JIOKAJBHBIX OObEKTOB.
RAII - IlpuoGperenune pecypca is initialisation

Ecnn kacc 3axBaTbiBA€T PECYPCHl - TO KOHCTPYKTOP - 3TO 3aXBaT, Je-
CTPYKTOP - 0cBObOKAeHne. B C+-+ eqnmHCTBEHHAS BO3MOYKHOCTh YTEUKH T1a-
MATH - paboTa ¢ IMHAMIYIECKON ITaMsITH.

B C# u Java ectb cbopka Mycopa, HO JIjIsd Hee HeT YHUBEPCAJILHOIO -
dexTuBHOTO agropurMa. [lepBBlii BapuaHT aJrOPUTMA - CUETYHK CCBLIOK.
Takas MeTonMKa OY€Hb MPOCTA, HO OHA HEKOPPEKTHO paboTaer Ha KOJbIEe-
BbIX CCBIJIKAX.

Hpyrag meronuka - Mark And Sweep. Ero HemocTaTok - BO3MOXKHa BHe-
3alHOe HeYIPAaBJIseMoe 3aMeJ[JIeHre MpOrpaMMbl (B JIIOO0H MOMEHT MOZKET
BKJIIOUUTHCS COOpKa Mycopa).

B C++ upobiema npu pabore ¢ naMaTbhO - (pparMeHTHPOBAHUE MAMSITH.
M&S nosBosisier n3bexkars hpparMeHTaAIN, HO OH MeHsieT ajapec oobekTa.Ho
9TO He eJIMHCTaBeHHass mpobiaema 3toro aiaroputma. B C# u Java BwI30B
JIeCTPYKTOPa BOOOIIE He TApaHTHPOBAH, TAK KAK OH BBI3BIBAETCS TOJBKO IPHU
VHIYITOXKEHUH 00BEKTa, TO €CTh KOTIa He XBaTaeT JUHAMHYECKONR HaMsITH.

Cobopka Mycopa He HO3BOJISIET SIBHO KOHTPOJUPOBATH OUUCTKY PECYPCOB.
B kmacce object ectb protected meros
protected void finalise ();

Ceitgac cOopka Mycopa - HapaJjiebHbIA MOTOK ¢ HU3KUM IIPHOPUTETOM.

if (!close) closed ();

Tak jposzken BuirIsaeTh MeTos, finalise.

B C+# Bce eme xy:xe. B C# nospoJssieTcs nucarb JAeCTPYKTOP, HpHIEM
CHHTAKCHC ero TOYHO Takoil ke kKak u B C-++4, HO paboraer oH He Tak. B
JIECTPYKTOPE BbI3bIBaeTCss mMeTos Meroj finalise kinacca object. To ectb je-
CTPYKTOPS IO CYTH SABJILETCI TeM Ke (puHaIU3aTOPOM.

B Java meros ouncTku pecypcoB JinOO BBI3HIBAETCH ABHO, JIHOO B puHA-
JIL3aTOPeE.

¢ = new X();// 3axBaT pecypca
try {
return;

}
finally {
c.close ();//ouucTra pecypcos

}
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[Ipu sTowm finally - 310 He joByIIKA.

B C+# BBesn Brnenmanbubiii matepdeiic - IDisposible, KoTropblii cocTrout
u3 eauHoro Merosna void Dispose (), KOTOPBI# TOBOPUT, 4TO 0OObEKT He 00s-
3aTeIbHO (PUHAJUZUPOBATH, 3aMelnast co0oi (hUHATMIAINIO.

using ( Image im = Imaj.FromFile ())
{

/...
}

Tenepnb mocJte using 6;10Ka BHI3OBYTCS MeTOAbI dispose [11sT BceX 00beKTOB 13
using Gsroka (koropsiit (Image im = Imaj.FromFile ()))

B Java ecth aBa Buma ccbliok. CHIbHASI CCHLIKA - OOBIYHAS CCBLIKA, CJIa-
bad ccplIKA:
WeakReference
Object getReference ();

Crnabble CCBIJIKH - CCBLIKH Ha, y7Ke OCBOOOKICHHYIO MAMSAThH ¢ TOUKH 3pe-
HHUs IPOTPAMMIUCTa, HO IAMATh ele He ocBoboXkKAeHa. getReference mia coia-
6oit ccbnku "peaHnMEupPYeET" 0O BEKT.

[Ipumep - Kem Opoy3epa, NMpH Iepexoie Ha CJIel CTPaHuIy Tpebyercs
ocBoOOMTh Keml Opoy3epa. CchlIKaM Ha HUX HPHCBAMBAIOTCS HYJIH W OHH
ePexXO/IsIT B pa3psi cabbIX CCHLIOK. Ecin BepHYTbCS HA3a/1, TO BMECTO 3a-
parImBanst PecypcoB MOBTOPHO MOYKHO PACCMOTPETh OYepesibh CIa0bIX CChI-
JIOK ¥ TIOIPOOOBATH J0CTATh 00HLEKThl. Ec/iu 00beKT HeJOCTYIIEH, TO IPOCTO
BepHeTcst null.

WNrak, Mbl 11oJ1lydaeM MeXaHU3M KelIMpPOBAHUS PECYPCOB.

[Iyukr 4. /lononnureabubie npobjieMbl, CBA3aHHbIE C THITAMH.

- KOMMPOBaHWE, CPaBHEHUE
- HegBHBIE Ipe0Opa30BaHUS

[Ipobiema KOMpOBAHUS U CpaBHEHUS O00BEKTA - MOTYT OTJIXYATHCS OT
CTaHJapPTHBIX OHepaL[I/Iﬁ KOIIUPOBaHUA HWJIM CPpaBHEHUA. KaK CpaBHUBATb U
MOZKHO JIM OT'PaHUYUTBHCA IPOCTBIM IMOYJI€EHHBIM KOIIMDOBAHHUEM. OTCIOZL& 2
MOHATHS - TUIyOOKOe KOMMPOBAaHUE U MOBEPXHOCTHOE KonmmpoBaHue. Deep copy
u shallow copy.

Ha Bompoc o ToM, KaK UMEHHO KOTTMPOBATH MOYKET OTBETUTh TOJBKO MTPO-
rpammuct. B C++4 crammaprooe - moBepxXHOCTHOE Komuposanue. B apyrux
SI3BIKAX CTAHIAPTHOE MPUCBANBAHUE - MOBEPXHOCTHOE KonmpoBanue. B C# u
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Java ectb meronpr clone (). B o6onx si3pikax ecThb crernuagbHbiii mHTepdeiic
Icloneable.

C C# B xaacce Object ects MeTon MemberwiseClone (), peanusyroriuit
MOBEPXHOCTHOE TTOYJIEHHOE KOMTMPOBAHUE, YTOO M30€KAThH ITOr0 00BHEKT JOJI-
JkeH peannszopbiBaTh nHTEpdeiic ICloneable, B KoTOpoM H0/12KeH OBITH METO,
clone ().
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Jlekmma 25
27.11.2008

OcHoBHast pob/IeMa TTOBEPXHOCTHOIO KOIMPOBAHUS - BO3MOYKHOCTH IIO-
6ounoro s derTa npn H3IMEeHEeHUN KO 00bekTa. Takoit mpobaeMbl B IPHH-
IUIIe HET JUId TeX 00bEKTOB, KOTOPBIE ABJISIOTCA KOHCTAHTHBIMHU.

Cospemennbie All mo3BogIOT TPOrPaMMUCTY pellaTh 3Ty npobiemy. B
C++ 1o yMOJTYaHHIO HUCIOJb3YETCs MOBEPXHOCTHOE KOIHMPOBAHWS, HO HPO-
IPaMMUCT MOZKET IePeolpe/ieiluTh KOHCTPYKTOP KonupoBaHus. Bee Bompo-
Cbl KOTIMPOBAHUSI PEITAIOTCA TOJIbKO Ha YPOBHE KJ1acca, TaK KaK KOHCTPYKTOP
KOTIMPOBAHWSI M OIlepaTop MPUCBAUBAHWS HE HACJIELYIOTCS.

Hanpumep mycthb ecth Kjaace X, B KOTOPOM IIepeolpe iesieHbl OlepaTop
IPUCBAMBAHUS ¥ KOHCTPYKTOP KOITHMPOBAHUSI.

class X{
X& operator= (const X&) ;
X (const X&);

};

class Y:public X{
int i;
Z z;

};

Tenepns B KJ1acce Y BBI3BIBAIOTCS KOHCTPYKTOPHBI IO YMOJTYAHUIO, €CJIH He
Oy/leT $BHO yKa3aHHO BBI3BAH KOHCTPYKTOPA, [M TOM JIjisi KJjacca X, Tak
KaK TaM HET KOHCTPYKTOpA IO YMOJYAHHUIO, TO BOSHUKHET OIIMOKA.

B C# u Java Bce meckobko mHade. JIobast omeparust TpuCBaANBAHUS TaM
- IIpUCBauBaHue CCHLAKU. [Ipu 3TOM TaM NPHCYTCTBYET Oonepalys MoOUTOBOE
KOIIMPOBaHHe, KOTOpas BCerja sipisercs protected.

B Java npucyrcreyer oneparus clone(), KoTopast BO3BpaIaer KO 06b-
€KTa.
protected Object clone ();

B C# ecrb unrepdeiic unrepdeiic Icloneable. To ects st Toro, 4rob
pa3pelnTh KJIOHHpOBaHHEe O0ObeKTa, TpedyeTcs YHACAeIOBATh 3TOT HHTEp-
deiic u onpenesuts publick Object clone ();

TyT BO3HHNKaeT HECKOJIBKO HpO6ﬂeM, HallpuMep eCJIN KOJIJIEKIIUA ABJIdeT-
¢S KJIOHUpyeMoit, To jgobaBjienue K Heil JII000ro He KJIOHUPYEMOro 00heKTa
JeJaeT ee He KJIOHUPYEMOH.

Bosee npeamodruTeibHBIM SBJIsIETCS TOAX0] ga3bikKa Java. OH ocHOBaH
Ha nousdTuu uHTEepdeiica - mapkepa. B Java sro mnrepdeiic, y KOTOpOro
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BOOOITE HET HUKAKUX MeTOA0B. B Java ectb monsatue peduiekiuu, To ecThb
BO3MOKHOCTH TOJIyUIeHHs HH(pOopMaIuu o 06beKTe Ha OCHOBE ero koja. Tam
npucyrcTByer uHTepdeiic - mapkep Icloneable. To ecth knacc, KoTopeie pe-
aJIM3yeT Takoit mHrepdeiic, 00g3yeTcss peasm3oBarh HHTepdeic TIyOoKOro
KJIOHUPOBAHMUSI.

B C++ ects 3 cTparernn KJIOHUPOBAHUS
- TJIyOOKOe
- IIOBEPXHOCTHOE
- IpUBATHOE

B Java ectb 4 Bapuanta.
l.xmacc peanmusyer unrepdeiic Icloneable, To ecTh Kjacc MOJIZKEH peain3o-
BaTh
Public Object clone ();

Ecin kaace He momiepKuBaeT 3ToT HHTep@eiic, TO eCTh €C/In BHI3bIBACTCS
HEJIONYCTUMas KOHCTPYKITUS KOTTMPOBAHKS, TO BHIOPACHIBACTCSA UCKIIOYCHHE.

2. Kitace zampemniaer KJIOHHpOBaHHe, TO €CTh OH peanusyer public meTorn
clone, KkoTopwiit BoIOpachiBaeT uckaodenue cloneNotSupported.
3. YejoBHAs moiep:KKa KioHupoBanus. Kiace siBHO peasusyer nuarepdeiic
Icloneable, Ho MeTo1 clone o iepkuBaeT 1JIyOOKOE KOMMPOBAHUSA 00 bEKTOB
KJIaCC, HO HE TOJ] OObEKTOB, TO €CTh MPH TONBITKE ITyOOKONH KOITMU KOTMHUPO-
BaHUs I10J 00'beKTa, KOTOPBIA He IojiepzKuBaer uHTepdeiic Icloneable BbI-
OpaceIBaeTCd HCKIIOUEHNE.
4.HesiBrag nopuep:kka. Kiace ve peasusyer uarepdeiic, Ho peasu3yer protected
Object clone (), koropast Bo3BpaIaeT moGUTOBYIO KOIUIO, TO €CTh MOJIEPIKKA
JTAETCS TOJIBKO MMPOU3BOIHBIM KJIACCAM.

Tak ke Ha Java MOYKHO BBIPA3UTh 3alpeT KJIOHHPOBAHUS KAK HACJeI0-
BaHue onepanuu clone ot k1acca Object.

Omnepanusi cpaBHeHUS
B C++ mo ymomuanuio cpaBHUBATH OOBEKTHI HEJIb3sl, JIJI CPABHEHHUS HEOO-

XOJUMO TIEPEOIPeJIesIITh OllePAIUI0 CPaBHEHUS.

B Java u C#, ecTb MeTOIbI
C#: bool Equals (Object);
Java: bool equals (Object);

[IycTh ecth 2 obbekTa, a U b
a, b;
a.Equals (b)
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Ecaun b == null, To moayunwm false, #Ho ects a - null, To 6yaer omudka. [losTo-
My IPHCYTCTBYeT cTaThdecKas (DYHKIUS CpaBHEHHUS OT IBYX [apaMeTpOB.

g cTpok mpobJieMa cpaBHEHHs elre OoJiee CJI0XKHA, TaK KaK Tpedyercs
COPTHPOBKA CTPOK B aJI(PaBUTHOM TOPSIIKE.

114



Jlexmusa 26
2.12.2008
[Ieperpyska oneparopon. HesBHbie mpeodpa3oBaHus.
int i
double d;
d =i
i=d;
Bropast crpouka skBuBasenrna i = (int)d;

[TouTn BO BCeX SA3BIKAX €CTh PACIIHPAIONINE HESBHBIE MPEOOPA30BAHMUS.
Cy=xarotmue Tosibko B C. [Ipu atom eaunacTrennnix Al B KoTropoMm 3ampernens
HesIBHBIE TPeoOpa30BaHu - A3bIK Ajla.

Cospemennble All Kak npaBuIo JONYCKAIOT HEABHBIE MPeoOPA30BAHUS
MexK Ty 6a3oBeIiMu TuaMu. Ho Bompoc o moib30BaTeIbCKUX HESIBHBIX ITPE00-
PA30BaHUSAX HE CTOJIb OYEBHIEH.

B "C ¢ kimaccamu ' He OBLIO TTOB30BATETHCKIX HESIBHBIX MTPEOOPA30BAHNTIA,
Ho noroM ounm nogBusinch B C++. B Delphi u Java 3amnpeinens! mojib30Ba-
TeJIbCKHe HesBHBIe TpeoOpazoBanusd. B C++ u C# MOXKHO meperpykarh
crangapTHbie onepanun, B Delphi u Java - Her.

Hesasubie npeobpazoBanus

Jlioboe HegBHOE Mpeobpa3oBaHue - 3TO MOTepd WHMOOPMAIUMU WA HEeHa-
JIe’KHOCTH. BoJsiee TOro, ceMaHTHKA HESTBHOTO MTPEOOPA30BAHUST KOMITUISITOPA
MOZKET OTJIMYAThCS OT TOU, KOTOPYIO IIPeIIIoara moJ1b30BaTe b,

A= B xexp(—k x1i)/D

Ha Fortran Takoe BbipakeHue 3alUChIBATHCS ITPOCTO, KOraa Kak na C,
TpedyeTcs olpeIeIUTh BCe ONEPAIUN /I PA0OTHI C KOMILIEKCHBIMH YHCJIAMU.
A = mult (B, Div (cexp ( mult (-k, i)), D));

[Ipwyem na a3bike C d1a popMmy/Ia He OTKOMIHIUPYETCd, TaK KaK Tpeby-
eTcs mpeobpasoBanue or integer Kk complex. Ha C+-+ Tpebyercs ubo Harmu-
caTh MOJb30BaTEIbCKHE Tpeobpa3oBaHusa B TUI complex, b0 meperpys3uThb
onepanuio AJjd BCeX YUCJIOBBIX THIIOB.

TakuM 06pa3oM, SCHO 9TO 0e3 HedBHBIX TpeobpasoBaHmii Tpebyerca 162
omepaluii i BceX BO3MOXKHBII BapuaHTOB BbI30oBa Div. as perreHns aaH-
Hoit mpodbsiembl B C-++ OBLJI BBeJAEH MEXaHHU3M HEABHBLIX MPeodPa30BAHUN U
MOHSTHE KOHCTPYKTOPA IIPeodpa30BaHUsI.

complex(double)
Torga onpejiesieHne omepaTopa MOIJIO BBITJISIETh TaK.

const complex operator+(const complex&, const complex &);
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Amnasormano st ¢Tpok string (const char *);

Hanee B C++ mosiBusics oneparop npeobpasosanusi. operator(T)() - ompe-
JleJleHHe HesBHOI'O IpeoOpa3oBanusd 3 Kiacca X B Tun 1. Hampumep
operator(const char®)() const

Ho TyT BO3HEHKaeT npobjiema

class Vector{
int * body;
int size;
public:
vector (int sz){body = new int [size = sz];}
“vector() {...}

}s

/...

Vector v(20);
v = 3;

v = Vector (3);

[lociennme aBe cTpoUKM MOTYT OBITH SKBHBaJeHTHBH. Ho Takas ceman-
THKA PEAJIM3YeTCs 38 CUET HEeIBHOIO BBI30BA KOHCTPYKTOPA, UTO MOLJIO HE
oxumgarbes. JIng pemrenust 3Toit mpobsieMbl OBLIO BBEIEHO KJIIOYEBOE CJI0BO
explisit.

B C# ectb n kaodeBoe coBo implisit u explisit, koTopble MOryT cTO-
ATh TepeJl ONpeleeHneM KayKIoro olepaTopa TpeoOpa3oBaHUs, TPUIEM B
ormmanu 01 C++ 10 yMOJIMaHUIO TPeodpa30BaHue sIBHOE.

fBHOE 1TpeobpazoBaHme JMOMZKHO BbI3BIBATHLCA MPOIPAMMHCTOM SBHO.
Tt; Xx;

t = X;

Torja KOMIUIATOP aBTOMaTH4decku Berasur t = x.operator(T)(), ecin
TaKas Omeparus OIpeIe/ieHa MPOrPAMMICTOM.

Cosnmaresnn Delphi n Java orkazaiuch oT HesIBHBIX IPeoOpa3oBaHuil BOOO-
me, a B C# Bce onepanuu n1peobpa3oBaHusd - cTaTudeckKue (pyHKIUH KJIacca

class X{
public implisit operator(Y) (X x){...}
// X ->Y

[Ipu stom B C# X u Y - TOJBKO MOJH30BATEIbCKHE KJIACCHI, (DYHKIUS
JIOJIZKHA OBITH CTATUIECKOH U OBITH WIEHOM KJiacca X Win Y.
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Anajornynas npobsieMa ¢ MepeKpbITHeM CTaHAAPTHBIX omeparnuii. [To-
9TOMY KJacc string Becrpoennbiii B Delphi. Anasormaso B Java, To ecTb Tam
BO3MOXKHA TaKasl 3aIlHCh.

String s;
s + 1;

[Ipwyem ecyiu i - He cTpoKa, TO Oy/JIeT BBI3BAHO HESIBHOE IIpeodpa30BaHue i
K cTpoke. To ecTh HEKOTOPBIE KJIACCHI JIOJKHBI OBITH BCTPOCHHBIMHU, TO €CTh
noJIepKUBaThCc KoMnuaaropom. B C+4 ke storo me tpedyercsa. B C#
HeJIb3s1 HEPEKPBIBATE onepanud () u ||, HO B3aMeH TaM IPHCYTCTBYeT ocobast
KOHCTPYKITUSI - HHIAEKCATOP.

class X{
int this[string x]{}
};

Terepb BO3MOZKHO MHUCATH
X x;
x |"sss"];

CaoiictBa (property)

CBOHCTBO - 9TO CHENUAJIbHBIN YIeH KJIacCa, KOTOPBIH IIPH UCIOIH30BAHIT
BBIDVISITAT KaK “JI€H JAHHBIX, a IPU peaJn3aluy - Kak napa gpyuknumii - get
u set.

CroitcrBamu obsagator C# u Delphi. B C++, Java u Tak majee, sBHBIX
CBOMCTB HET, HO TaM MOXKHO OIpPEJIE/JUTb (PYHKIIHUH JOCTYIA JIjId JOCTYIa K
MOJAM JIAHHBIX.

Delphi:
type X = class
property p: integer read accessor write accessor;

type X = class
private
Flenghth : integer;
property length:integer
read Flength write Flength;

a.Length = 1; urenme 6ymer u3 FLength.
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type figure = class
private a, b : integer;
Farea:integer;
property Area: integer read Farea; {mocTym Ha 3ammchk orpaHuyeH}

Bouiee Toro

type figure = class
private a, b : integer;
property Area: integer read GetArea;
property width: integet read b write SetWidth;
private procedure SetWidth (X:integer);

ABTOrenepupyemMbie CBOWCTBA.

class Point{
public int x;
public int y;
public Point (int x, int y){this.x = x; this.y = y;}

D10 MmoxkHO 3amenuTh (B C# 3.0) Ha

class Point{
public int x {get, set};
public int y {get, set};

W Tenepb MOXKHO HAIIHUCATD
Point p = new Point (x = 0; y = 0);

Muorue u3 Toro, aro 66110 mobasseno B C# 3.0 mMmeer CMBICT TOJTBKO
Jutg paborsl ¢ SQL 3ampocamu.

s aBropeaJn3yeMblii CBOMCTB MOXKHO IHCATh Tak, public int y privete
get, set, TO eCThb IOCTYII HA YTEHUE 3aKPbIBACTCA.

['naBa 7. Pa3znenbHas TpaHC/IAIN.
Pa3zesienne nmporpaMmMbl Ha MOLYJIH.

Bujibl TpaHcIsium

1. Henpras Tpancasuus (Pascal)

Bo mnepBbIX OTCYyTCTBYeT BO3MOYKHOCTH paszbOmenuss Ha Mojysu. /lajee, Bce
OUOJIMOTEKH JIOJIZKHBI II0JIaBAThCs HA BXOJ, BMecTe ¢ caMoii nporpammoii. Co-
BEPIEHHON He MOIXOMUT JIsT MPOMBITILIEHHOTO MTPOrPAMMUPOBAHUSI.
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2. Momarosas Tpancsus. (Basic)

3. PaznenpHasg TpaHCaSIusd - pasjeibHas He3aBUCHMAas U pasjejbHad 3a-
BucuMas. [[porpaMma TpaHCIUPYETCs IO YACTAM, MOSBIAETC TOHSTHE €11~
HUIIBI TPAHCIAINE. pa3aedbHas He3aBUCUMAs - TPAHCIAINSA UCXOTHOTO KOJIA
eJIMHUIIBI TPAHCAIIU B 00beKTHBIH haiin

paseabHas 3aBUCHMAas - TPAHCSINS NCXOTHOTO KO € IMHUIH TPAHCIAIIAN
¢ UCIOJIb30BaHHeM Habopa OTTPaHCJIHMPOBAHHBIX paHee OHOJINOTEK.

[osisieTcst MOHsITHE KOHTEKCTa TpaHcsaun.OH cylecTByer Beerja (Ha-
IpUMEp CTaHJapTHBIE IMeHa). B ciiyvae He3aBUCHMOil TPAHCIIAMN KOHTEKCT
Oepercs u3 eIMHUIB TPAHCIANUA. [[puMepsbl TakuX si36IKOB - Fortran, Assembler,

C / C++.
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Jlexmua 27
4.12.2008

[Ipu pasiebHON TPAHC/ISIIUU BO3HHKAECT IMOHATHE MOILYJSA KOMIIMJIAIUI
(busmueckoro Momys).

TparcasiTopy Ha BXO, MOZAETCS €IMHAINA KOMIWISIIUNA U HA BBIXOE IO~
JiydaeM OObeKTHBIH MOy Ih. OTCI0/1a BOBHUKAEM TOHSITHE KOHTEKCTa TPAHC-
Jgdnun. B g3bikax ¢ pasjyesbHoil TpaHcadiumeil Becb KOHTEKCT Oepercd u3
eJIMHUIILI TPAHCJSIUU, TO €CTh HEeODXOIMM MEXaHH3M YKa3aHud KOHTEKCTA
Tpancaganun. s 3Toro He JI0CTaTOYHO AUPEKTUBHI extern. To ecTh HE0OXO-
JIIMO JIyOJIMPOBATH KOHTEKCT.

CoBepIleHHOI Apyrast CATyallis TpH Pa3aeabHON 3aBUCHMON TpPaHCIs-
mun. B 3TOM cydae KOMIHISATOP He TOJHKO BBIIAET OOBEKTHBIN KO, HO U
KJIAJeT HEKOTOpPbIe JIaHHbIC B TPAHCIAIHOHHYIO OHOJIHOTEKY.

TakuMm 0O6pa3oM, TO UTO COCTABISIET OOBEKTHBIN MOJIYJIb - 9TO IIPOrPAMM-
Hasi 6ubJsimoTeKa, a TPAHC/sIIMOHHAs OudIMOTEKa - 9TO HEKOTOPHINA aHAJIOT
TaOJUIBI HMEH.

To ecTh gaxke ecji NPUCYTCTBYET e/iMHasi OUOINOTEKA, TO OHA BCE PABHO
OOBIYHO JICJTUTCS HA 2 9aCTHU - TPAHCJAAIUOHHYIO U IIPOrPaMMHYIO OHOIHOTE-
KY.

B nourn Beex cospemennnix I1 (C#, Delphi, Java) ucnonnsyercst umen-
HO TaKOil BAPUAHT, TO €CTh MMEeTCs TEeHIEHIHs K 00beINHEHUIO TPAHC/ISIIN-
OHHOI U MIpOrpaMMHO 6ubnoTeKku. i 3TUX A3BIKOB XapaKTepPHO MOHSTHE
pediekcuu - mmoJiydenne wHMoOpMaIuu 0 THIIE Ha dTale BblnojHenus. Ha-
IpUMep, MOJYYeHUd THIIA IIepeMeHHOi 10 ee MMEHH, TO €CTb IIOYTH BeCh
UCXOMHBIN KO HAXOAUT OTpazkeHne B pe3yabTUPYIoNeM 00beKTHOM daiire.

[Ipu HezaBuCUMOil pa3ie/ibHON TPAHC/IAIME BO3MOXKHO OOJIBIIIOE YUC/IO
OmMOOK, MOPOKIAEMBIX MeRMOAYabHbIME cBazamu. B C/C++ tpebyercs
JIyOJTMpOBaHUE KOJA, 9TO MOXKET MOPOK/IaTh omuOKu. /l1a yiuporenus ere
CO3JIATEJIIMU 3bIKa ObLIa MPUIyMaHa TEeXHHKa HA OCHOBE 3aroJI0OBOYHBIX
dailsioB, Ie ONUCHIBAIOTCS extern uMeHa, HPOTOTUIIBI (DYHKIUMA, THIIH.

Takum o6pazom, Ha C/C++ He PEKOMEH/IyeTCs ONUCHIBATH BHEIITHUE HMe-
Ha Kak extern, BMECTO 3TOro Tpedyercs BKJAIYATH 3aroJ0BOUYHBIH (aii, r1e
OIIMCAH JIAHHBIX IIPOTOTHII.

[Ipu 3TOM, ecau MOIYJIIO TpeOYIOTCI UMEeHa M3 HECKOJIbKHX MOJLYyJei, TO
OH JIOJTI2KeH BKJIIOYUTH HECKOJbKO 3aroJoBOYHBIX daitnoB. OTcioga BO3HH-
KaeT 1pod/ieMa IMOBTOPHOI'O BKJIIOYEHUS, YTO MOXKET BbI3BATbH HPODOJIEMbI C
00bsIBJIEHIEM THIIOB.

Takum 06pa3zomM, HEOOXOANMO MCIOJIB30BaTh "CTparkK BKJIIOYEHUs":
#ifndef M H
# define = M H
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4 endif

Yro rapanTupyet, uTo nadopMalus 3 AaHHoro gaitza OyaeT BKIOYEHA
Tosibko 1 pas.Takum obpazom 06beM KOja, KOTOPbIl IO1aeTcs TPAHCASITODY
Bo3pactaer B 10 - 20 pa3 3a cueT BKAIOYEHUS 3aT0JJOBOYHBIX (DhaiIoB.

Takas TexHosorugd (pakTHIECKH 3aMMCTBYET TO, YTO HCIOJB3YIOT IIPO-
rpaMMUCTHI B OoJiee pa3puThix Il

O tHOCTOPOHHEE U JBYCTOPOHHEE CBSI3bIBAHUE

EK - kineHT (MCIOIB3yeT ¢ MOMOIIbI0 peiokenns nvmmopra) — EK - cep-
BHC.

Delphi, Modula - 2 - moxy/b onpegeseHuss # MOIY/Ib ONMHCAHUSI.
DEFINITION MODULE,IMPLEMENTATION MODULE.

Oberon - 2 eauHbBIH MOIYIb.

B aTux g3bIKax JOTHIeCKU MOJIY/Ib COBIAIAET ¢ eUHUIEeHl KOMIUIAIINN.

Uses 1ouTH 9KBUBAJICHTHO IpeioxkeHuio # include B C.

Tak Kak 3TO UCKIOYATENBHO IBYCTOPOHHSS CBSA3b, TO CepBep HUYETO He
3HAET O KJAHeHTe, DoJiee TOro, KOJIbIEBbIE CCHIJIKH 3alPeIleHbl.

unit M1
interface
uses M2;

unit M2
interface
uses Mi;

[Ipm 3TOM Takas Belllb aOCOTIOTHO KOPPEKTHA.

unit M1
interface
uses M2;

unit M2
interface
implementation
uses Mi;

Tak kak uses TpebyeT TpaHCASIUN TOJBKO nuTepdeiica. To ecT saBHO BUI-
HO YTO Yy KarK/IOr0 MOJLYJId UMeeTcd 2 eJUHUIbl TPAHCAAIun - nnrepdeiic u
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onpejgejeHnue, nmpuieM OHU MOIYT JdazKe TPaHCJIUPOBATHCA Pa3AeJIbHO APYyT
OT JIpyTa.

Takum 06pa3oB OCHOBHOI cocTaB OHOJIMOTEKN - HE3aBUCHMBIe OUOJINOTEKHT
obiero HaszHadeHust. [Ipi 9TOM BOZHHKAET OrPOMHBII CIHCOK uses (10 2 - 3
CTPOYEK).

Paccmorpum 361k A 1a
- OJTHOCTOPOHHE CBS3U
- IBYyCTOPOHHHE CBS3H

Ata mojIepKuBaeT Ba BUA TPAHCSIUN, TO €CTh MOYKHO TPAHCJIHPO-
BaTh BCE MEJUKOM, & MOXKHO TI0 4acTaM. KcTh 2 Buja Mojy/eil - mepBUdHbIe,
KOTOPBIA TpeOYIOTCs /st TPAHC/IANUE JAPYTAX MOJYJell U BTOPHYHBIE, KO-
TOpbIe HYKHBI caMu 110 cebe. Takum obpa3oMm, IepBUYHbIC €IMHUIB KaK Obl
coO0IIAI0T KOHTEKCT. B KavecTBe MepBUYIHOM € THHAIIBI MOYKET, HAIPUMED BHI-
CTynarTh IPOIELypa.

Bce 4o onmrcano B MojiyJie CrienuUKAITIN TEPBUIHOTO MOLYJ/Is ABAIETCS
9KCIIOPTOM.

VKa3aHue KOHTEKCTa

WITH cnucok _neprunbix  EK
use CIUCOK; {He obs3aresien}
TEKCT €JMHAIBl KOMITAJISIIIN.

Takum obpaszoM, OJHOCTOPOHHEE CBA3BIBAHNE B sI3bIKE a/1a MPAKTUIECKHU
HE OTJIMYAeTCd OT OJHOCTOpPOHHEro cBsa3biBanue B Jpyrux Il Ilpu srom
cuenuuKanys makeTa MOyKeT ObITh HEPBUYHBIM JIOTHIECKUM MOJLYJIEM, & €r0
OITUCAHHE - BTOPUYHBIM.

package outer is
package Iner is
end Inner;
procedure P(X: T1; Y:T2);

end Outer;

[lepBuuHoil e quHUIEH KOMIHISIIAN ABIAeTCs onpeaeaenne makera Quter.
Teno naxera sgBJIsgeTCs BTOPUYHON eJUHUIIEH KOMIINJISIIAMN.

package body Outer is
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package bodu Inner isd separate;
procedure P(X:T1;Y:T2) is separate;
end Outer;

Takum o6pasom, nporepypa P u BHyTpeHHUI AKET Olpe/iesIeHbl BHE 9TO-
ro Mozyist. Pacemorpum ocrasmimecst 2 Mopyast (¢ nporeaypoit P u ¢ BHyT-
PEHHUM TAKETOM).

WITH Outer;
use (Outer;
package body Inner is

end Inner;
{Error.Bad definition}

Tenepb nHanumeM npaBUJIbHBII BapUAHT.

separate Outer.Inner;
package body Inner is

end Inner;
{Correct.Correct definition}

separate Outer
procedure 0(X:T1;Y:T2) is

end P;
YupaBiieHue IPOCTPAHCTBAMU HMEH.

B aspike Ana HeT moHATHS OHOIHOTEKHM, TO €CTh HEIb3s YKA3aTh UTO
sror HAbOp Mojyseit sipasiercd epunuieil qucrpubynuu. Bee 310 jesaercs
BHEIITHUMU CpeaACTBaMU.

Ota npobJsiema ObLia perneHa B sa3bike Java. B C++ equnuieil KoMIImis-
MK gBJigeTcd paiia, B KOTOPOM MOKeT ObITh Bce uTo yroano. B Java enunu-
el KOMIUJISIITANA TOXKe ABJIsgeTcs (paila, HO B OTJIUYUU OT C/Cﬁ%%’K&Hﬂnﬂﬁ
dails 1oiKeH cojepkaTh B cebe mepBbIM JIeJI0M Hipe/iokenne package, yka-
3BIBAIONEE K KAKOMY TAKeTy MPUHAJICKUT JTaHHbIH (aii.
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package mine;
public class Outer{
public static int main (String [] args)
{
VY
}

Takum o6pa3oM, MakeT CAYKHUT JJjIs YKa3aHue KOHTEKCTa TPAHCIAIUN
W €JIMHUIBI TUCTPUOYIUU OTHOBPpeMeHHO. Import <mMs makera™> Jeaer Bce
MEHa U3 IIaK€Ta BUAMMBIMH. BOJIee TOro, MO2KHO 1 HE UMIIOPTUPOBATDH IIaKeT,
eCJTH JIJTsl JOCTYIIa K UMEHHU ITOTO MAKETA sIBHO 33aTh TOJTHOE UM TAKeTa.
BoJtee mortaoe cpecTBO ga3bika Java - mpocTpaHcTBa UMEH.
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Jlexmusa 28
9.12.2008
IIpocTpancTBa nMeH

B C++ ectb 2 cTuist - cTapbiii ¢TUIb (JJIsi COBMECTHMOCTH €O CTAPBIMU
IPOrPAMMaMM) W HOBBIH CTHJIb (HA OCHOBE MPOCTPAHCTBA WMEH ).

To ecTh BO3MOYKHO HCIIOJIH30BATH KaK CTAPBIH CTH/Ib MPOrPAMMUAPOBAHNS
<stdio.h>, Tak u HOBBII cTHIb std::iostream.

N C++ u C# noauep:KuBaIOT BJIOKEHHOCTH IIPOCTpaHcTB uMeH. [Ipu
sroM B C# caeayioniie o0bsIBICHAST SKBUBAJICHTHBI

namespace N{
namespace Ninner{

}
}

namespace N{

}

namespace N.Ninner{

}

B C/C++/C# enunnneii kommuasnun spasercs daiii,Ho exuHuIeil KOH-
rexcra B C# saBisieTcss MMeHHO npocTpaHcTBo uMmeH. B C+-+ Bce 0CI0KHS-
eTCs TeM, 9TO TpebyeTcsl BKIIFOUeHHe 3ar0JIOBOIHBIX (ailloB.

[Tocste BKIIOYEHHUSI 3ar0JIOBOYHOrO (haiiyia K 00beKTaM M3 IPOCTPAHCTBA
MMEH MOYKHO O0PAIaThes yepes Kpaaudurarop (yrounerne), To ecth std::cout
« i; B C# me Tpebyerca mogK/IIOUeHNS 3ar0I0BOYHBIX (DailIoB, TO ecTh 00pa-
meHne K 00beKTaM HEKOTOPOro MPOCTPAHCTBA WMEH HIAET MPOCTO 10 HMEHH
IIPOCTPAHCTBA UMEH.

System.Windows.Forms.

OTcioa BO3HUKAET MOHATHE eUHUIBI AucTpubyun (c6opku). TToxoxkast
curyarus B Java (examHuna koMmmisiun - daiii, exnauna auctpubyiun u
KOHTEKCTa - maker). BoJiee Toro, mpocTpaHcTBa HMEH DeasbHO BJIOKEHBI APYT
B JIpyra, TOrJa Kak HakeTbl HeT. 1o ecTh mepapXmIecKuil MONCK UMEHHU IIPO-
M3BOJIUTCA TOJBKO B CJIydae MPOCTPAHCTBA HMEH.

Ecau Mbl ummopTupyeM naker B Java (import P1.* wiu import P1.x). B
java mosgBuiics crarudeckuit mmmopt (static import Math.*) aro mossossier
obpammarbcs K 4JeHaM JaHHOTO ImakeTa 0e3 siBHONO yKa3aHus ero mmeHn. To
€CTh
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x = exp (i);

Bce nmpocTpancTBa uMeH OTKPBITHI CHH3Y, TO €CTh K HHUM MOYKHO J006aB-
JTh KouTeKeT. B C# Tak ke MOXKHO CIeJIaTh UMEHa, U3 MPOCTPAHCTBA UMEH
BUJIWNMBIMHI 663 YTOYHEHUAD.
using Sistem.Windows.Forms

[IpgyeM uMeHa U3 TEKYIIEro MPOCTPAHCTBA MMEH IEPEKPHIBAIOT UMEHA,
U3 UMIIOPTUPYEMBIX IIPOCTPAHCTB UMeH. Eciu ke 2 UMIOPTUPYEMBIX UMEHH
KOH(MDIUKTYIOT, TO UMSI CTAHOBUTCS HEBUIUMBIM.

Takxke nogsiigeTcst KBaJmpUKATOP JOCTYIA JJIsI KJIacca B MPOCTPAHCTBE
NMEH.

namespace N1{
class X;

};

namespace N2{
class Y;

};

N1::X a;
N2::Y b;
f (a, b);

Haze ecsn Her AupekTHBBI using (OHa HE PEKOMEHJIYeTCst), TO BOIPOC B
ToMm, e uckarh (pyukmuio f - N1 win N2.Eciu f we naiinena B Tekyiem
MPOCTPAHCTBE WMEH, TO TIOUCK OYJIeT MPOJOJIKEH W B MPOCTPAHCTBAX UMEH
apryMeHTOB, ecJiu OyjeT HaiijieH He ojuH BapuanT ¢dbyHKImA f, To Oyner BbI-
IaHa oInoOKa.

Takoe mpaBuio A1 UMeH (PYHKIUN TpedyeTcsa s TOro, ITOOBI CTAJIO
BO3MOYKHBIM HEPEKPHITHE MMEH MMEH CTAHIAPTHBIX OIepaIluii.

OOBEKTHO - OPUEHTUPOBAHHBIE SI3BIKI
IIPOrPAMMIPOBAHIUSI.

Buraensiror OOII u npocto obbexkTabie. OOLIl 10KHBI TO1/Iep2KUBATH
3 cBOiCTBA - HHKAIICYJISIIINIO, HACIEIOBAHAA U JUHAMUYECKHH MTOJTUMOP(U3M.

Haciienopanue
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Bazossrit k1acc — npou3Bo/aHbIil Kiacc. [Ipon3BoHbIil K1ace HACTEIyeT BCe
nmannbie 6a3oBoro Kiaacca. C#, Java, Delphi
C-++, Oberon, Aga 95

C TOYKHN 3peHus HAC/IEMOBAHNS, Y SI3IKOB IIEPBON TPYIIIBI BCS HEPAPXUST
HaCJIeI0BaHNs HadmHaAeTCs ¢ Kiaacca Object, To ecTh Bce OOBEKTHI TAK WJIH
nHave nMmeroT kaacc Object B KauecTBe 6a30BOTO.

B sa3pikax BTOPO#l Ipynmbl J000H KJIace MOMXKeT CTaTh KOPHEM JepeBa
HACJIeTOBAHUS.

C++:
class Derived: public Base{
06bEeKTH HOBHX UJICHOB.

};

[Ipu stom C++ emuncrBennbiit A1, KoTopblii mojaepKuBaeT MOIHMUKAIIIIO
npas jocryna. IlpuBarnoe HaciemoBanue Haudo/Ie€ YaCTO UCHOIb3YETCs MPH
peannsanun uHTEpdeiicon

C#:
class Derived: Base{
06BbEKTH HOBHX 4YJIEHOB.

};

Moaudukarop maocryna sampemnien. B C# 3ampenieno MHOXKeCTBEHHOE Ha-
caeJIoBaHue, HO MOXKHO HaCJIeI0BaTh MHOXKecTBO mHTepdeiicoB. Hacrosiiee
MHOKECTBEHHOE HACJIEI0BAHIE Peaan30BaHo Tosibko B C++ (13 Tex fII, ko-
TOpBIE PACCMATPHBAIOTCS B Kypce)

Java:
class Derived extends Base implements il, i2{
00BbEeKTH HOBHX YJIEHOB.

};

[Ipum sTOM, eciu He yKazaH 6a30BbIi Kiacce, To B C# u Java Kjacc ctaHo-
BHTCsI IIOTOMKOM KJjacca Object.

Delphi:
class Derived class (Base);

Oberon:
TYPE BASE = RECORD

127



END;
TYPE DERIVED
END;

RECORD (BASE)

S3bik Ana.

type base is tagged record

end;

type Derived is new Base with record
end;

type Derived is new Base with null record;

Bropas 3amnuce - eciin He Tpedyercs j100aB/IATh HOBbIE UJI€HBI JIAHHBIX.

Bce a3biku M03BOJISIOT JTHHEHHO pacpeensaTh naMaTh, ucKaiouenue - smalltalk.
Tam 00beKT mojKIacca MOXKET ObITh OT/EJIeH OT YacTH cyllepKacca. Takmm
00pa3oM, TOSBJIAeTCS BOSMOXKHOCTh BAPhUPOBATH HAOOD METOJOB BBHITIOJIHE-
HUs BO BpeMs BBIOJIHEHUs. DTO JA€T I3bIKY OTPOMHYIO THOKOCTH, HO CUIBHO
3amejiiger paboTy IporpaMMbl, TaK KaK HMPU KazKJI0M OOpalieHun K METO/ILY
KJ1acca Tpedyercd MOUCK 1O BCEil MENnoYKe HACIeT0BAHUS.

Takum 06pa3zoM, Bce A3bIKU MPOMBITILJIEHHOT'O MPOrPAMMUPOBAHUS PEaJIH-
3YIOT JIMHEWHOe pacipejieIeHne TaMATH.

Bce dyHkmum kimacca cymecTBYIOT B eJIWHCTBEHHOM 3K3eMiuispe. lpm
HACJ/IeJ0BAHUM KarxK/Iblil KJIACC - CBOsI 00JIACTDb JIeHCTBUMA, TO €CTh

class X{
void £f(Q);
};

class Y:public X{
int f;
};

To ecth B K1accax X u Y uMeHa MOTYT coBnaIaThb. C TOYKH 3peHUs o
obnacTu JefCTBUS UMeeT MeCTO 2 MPWHIINIIA
- Teperpyska
- CKpbITHE

ITouTn BO Bcex CJIydadX pedb naeT UMEHHO U CKPbITHH. To ecTh MBI JOJIZK-

HBI pa3audyaTh uMeHa (byHKIUH (JIOMyCKAIOT Meperpy3ky) U UMeHa OCTAJb-
HBIX OOBHEKTOB.
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Yy,
y.£0O;

Takoe obparenue - obpamienue K int f. Tak kak void f() ckperro. To ecTh
Takoe obpallenue npusejeT K omubke. PaccMorpum Jpyroit Bapuant

class X{
void £(Q);
};

class Y:public X{
void f(int);
+;

B JaHHOM ciiydae pedb WIET TaK ¥Ke O CKPBITUH, TO ecTh f() Gymer mepe-
kpoita f(int). To ecth kiace y obuagaer Tosbko dynknueii y.f(int).

[Teperpy3ka BO3MO}KHa TOJBKO B OJHON objactu aeficrBust. /Lnst mmen
GYHKIINI MOABISETCT W TPETUil BaAPUAHT - MEPEONpEeIeeHne. ITO TOJIHKO
g PYHKIUMA, KOTOpble 001aJaI0T JUHAMUYECKHM CBS3bIBAHUEM.

class X{
virtual void £();

};

class Y:public X{
void £();
3

DYHKIUIO U3 KJIACCaA - MPeJIKa MOYKHO BBI3BATH MYyTEM SBHOIO yKa3aHUSs
nvenn kiacca. v.X::f().

Bosee xuTpag cutyanus B g3bIke Java.

Pacemorpum reneps mogyibabie 11 - Axa - 95 u Obepon.

<= (Oberon =>

MODULE M;

TYPE BASEx* =RECORD
I:INTEGER;
J*:REAL;

END;

END M;
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MODULE M1;

IMPORT M;

TYPE DERIVED #= RECORD (M.BASE)
K: INTEGER;

END;

PROCUDURE P (VAR X:DERIVED);

BEGIN
X.K := 0;
X.J :=1;
X.I :=1; Ommbxa;
END:

To ecTh, ecTb b0 MyGIHIHBIE YWIeHbl JaHHBIX (*), 100 MaKeTHBbIE YJIeHbI
JIAHHBIX, KOTOPBIC BUIHBI TOJBKO B MPEIeaaX ITaKeTa.
Pacemorpum ga3u1k A a.

package M is

Type Base is tagged private;
priate

type Base is tagged record

end record;
end M;

package M1 is
use M;
type Derived is new Base
with record
K:integer;
end record;
procudere B(VAR X:inout Derived) is

Hamee,B Ana nmosiBjisercs MOHSTHE TOYEPHUX MMAKETOB.

package M.M1 is
type Derived is new Base with
record
K:Integer;
end record;
procedure P(X: inout Derived);
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Bce nmena, koropeie omucanbl B M gocrymasl B M1(1axe npuBaTHbie).
MuozkecTBeHHOE HACJIeIOBAHIE

[IpobGemsr

1. Kondmkr umen

2. Peasmm3amuga

3. [IpucBanBanue 00HEKTOB PA3HBIX KJIACCOB.

4.

Base * pb = new Base;
Derived * pd = new Derived;
pb = pd;

pb -> £0);

3mech BCe HOPMAJIBHO.

class X:public Y, public Z{

s

X * px = new X;
Y * py = new Y;
Z * pz = new Z;

px = pz; Error

Py = PX;
pz = px;
pz > £ O;

B CJIydae BUPTYaJIbHBIX METO/J0B BOIIPOC elle CUJIbHEE yCIAOXKHACTCA, TaK KaK
KOMIIUJIATOP Ha 9Talle KOMIIUJIAIINNA HEe 3HaeT KaKoli UMEHHO MeTO/I BbI3bIBATD.
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Jlexmusa 29
11.12.2008

WTak ObL710 OTMEYEHO TpH ITPOOJIEMBbI CBSI3aHHBIE ¢ MHOYKECTBEHHBIM Ha-
cJeIoBaHueM
1. Kondaukr umen.

C+-+ momyckaer moaHoe MHOXKecTBeHHOe Hacjaemopanne.C++ Opua u3
HEMHOTI'UX A3bIKOB, JOIIYCKaIOIIUX ITOJTHOE MHOZXKECTBECHHOE HaCJIeJOBaHHE. HpI/I
9TOM OIpaHHYEHHOEe MHOXKECTBEHHOe HacsenoBanue (HHTepdEich) ecTh 10-
9Tu BO Beex coBpemeHnHbIX ZII. Ilpu HacnenoBanuum naTepdeiicoB KOHMIMK-
TOBATh MOTYT TOJIBKO UMEHa METOJIOB.

2. CHOXKHOCTH peaTM3aIHH.

TpeboBanme KOppekIuEu yKasaTesgeil B cjaydae JHHEHHOTO pa3sMeIleHms
naMsaTH (IPUCYTCTBYET HOYTH BO BCEX SI3bIKAX MPOMBIILIEHHOIO MPOTPaM-
MHDOBAHUS ).

3. neonormaeckne coobpakenus (He pacCMaTPHBAEM)

[Ipumep nepapxun
X=>W<-Y
L->X->W<-Y<—-L
L— > W < —L Takoe nenomycTumo

[Torck MMeH TPOMCXOJUT CHAYAIA B CBOEM ITPOCTPAHCTBE UMEH, a TIOTOM
HapaJLIebHO B BBICIIHX MOPsKAX (MEXaHU3M, CXOXKHUIT ¢ MEXAHU3MOM TTOUC-
Ka B IPOCTPAHCTBAX UMEH ).

J1s mosydeHus AOCTyma K YjaeHaM JAHHBIX KJIACCOB - TPEIKOB MOYKET
moTPebOBATHCS sIBHAS CHIEITU(DUKATIH.

B rakux s3weikax, kak C#, Java, Delphi, B KoTopbix Bce 00BEKTHI HaACIE-
ayior kirace Object, umerorcst 06001eHHbIe (AOCTPAKTHBIE) KOHTEHHEPHI, B
KOTOPBIX MOTYT XPAHUTHCS 0OBEKTHI JIIOOOTO THIIA.

Ecu Tpebyercst XpaHUTh OJUH U TOT K€ O0BEKT B KaUecTBE JIBYX CYIII-
HOCTHOH, TO 3TO MOXKHO Peau30BaTh ¢ IIOMOIIHI0 MHOKECTBEHHOTO HACJIE-
JoBanuda. Takue mepapxudecKue CTPYKTYPBHI U3ydaeTcs B 0COOOM pasjesie
MATEMATUKHU - TEOPUH PEIIeTOK WU TEOPUH KaTeropuii.

BpummanToBoe (poMOOBUIHOE) HACTEI0BAHTE
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[Tpumepom TaKoTO HACJIEI0BAHUS MOYKET CJIYKUThH MPOEKTHPOBAHNIE MO-
nynag <iostream>>. YTIpOIeHHAaS Hepapxusd BHITVISIAT TaK.

ios(int fd)

/ \
/ \
istream ostream
\ /
\ /
iostream
class A{

};

class X:public virtual A{
+;

class Y:public virtual B{
s

class W:public X, public Y{
s

Ecau onyctuts x0Tst 661 0HO ¢J10BO virtual, To "pomboruHOr0" HaC/IEIOBAHN ST
e Oyuner. HemocrarkoM Tako#l cXeMbl CJYyKUT TO, 9TO PEIIeHHe O THIE Ha-
CJIeJIOBAHUS JOJIZKHO TPUHUMATBCS Ha dTale eIHHAYIHOTO HACIEeTOBAHUI.

910 He gBjsercd HepocTarkoM C—+-+, HO CBOHCTBOM HAC/IEIOBAHUS, TAK
KaK BCS MEPAPXUH JOKHA Pa3pabaThbiBaTHCs HA 3TAIE MPOEKTUPOBAHMSA.

B C+-+ Her HUKaKWX OrpaHUYeHUil C TOUYKH 3PEHUsS HAC/TIEJIOBAHUS, TO
€CTh HeT HUKAKHX S3BIKOBBIX METOJIOB 3allpeTUTh HAC/IEIOBAHUS JTAHHOIO
KJacca. Koneuno, MOXKHO cjies1aTh KOHCTPYKTOP WK JeCTPYKTOP 3aKPBITHI-
MH, HO 3TO VK€ He U3BOPOTHI.

B Java M0xKHO 3alpeTuTh HAC/IEI0BAHEUE, C TIOMOIIBIO KIIOUEBOIO CJI0BA
final. Eciu 310 c0BO cTOMT mepesn mMeHEM METO/Ia, TO ITOT METOJ, He MO-
JKeT MepeonpeieiaThes B IIPOU3BOIHBIX KJIAcCOB. Ecim e OHO cTOUT Iepet
ompeeaeHueM Kaacca, TO KJacc HeJIb3d HacaeaoBaTh. B C# Takyio xKe pojb
Urpaer cJI0Bo sealed.

[TouTtn Bce Oubanoreka .NET gaBiisgercs 3anedaranHoil, TO eCTh U3 HEJIb34
HACJIEJIOBATH, & Te KJIACCHI, N3 KOTOPHIX MOYKHO HAC/IEI0BATH OOBITHO SIBJISI-
0TCSI A0CTPAKTHBIMH.

3amedaTbIBaHHEe MOXKET HOBBICUTH 3(PDEKTUBHOCTD MPOrPAMMBI

133



ZLI/IH&MI/I“IGCKOG CBA3bIBaHEe METOJ0B.

De3 nuHaMu4ecKoro cBA3bIBaHHUS MeTO/IOB MOHSATHE HACJEeTOBAaHUS IIPAK-
THYECKH TepsieT cBoi cMbic. HacTosriee HaceioBaHne TPOSIBISETCS TOTBKO
MIPU UCTIOIB30BAHUN TUHAMIYIECKON TUNIU3AINH. B a3pIKax WHIYCTPUATBHOTO
IPOrPAMMHPOBaHUs (CO CTPOroil THIM3anueii) 3aMeHa 00beKTa Cynep-Kaacca
Ha 0OBEKT MTPOU3BOAHOTO KJIACCA HUYETrO He MEeHSAET C TOYKH 3PEeHUs HaJIeK-
HOCTH.

base=derived
void foo (base b);
f(base)

f(derived)

Jpyroe neno, Korja BMeCTO O0DbEKTa HMepeaaeTcss CChLIKa Ha 00bekT. B
sI3bIKAX IJIe eCTb HacJIeJOBaHUE, €CThb IOHATUE CTATHYECKOI'0 TUIlA, TO €CTh
THIA, HIPUCBOCHHOIO OOBLEKTY MPU CO3/TAHUH.

var X = new System.Window.Forms.Form

[Ipu srom Tun odbekTa X CTATUYECKH OLPEJIE/IUM.

B O6bextabix All mist wexoropwix o0bekToB Tl mosgmasierca aunamu-
YeCKUl TUI - TUII O0bEKTA JAHHBIX, HA KOTOPBII CCHLIACTCA YKa3aTe b UJIH
CCBLIKA.

Base * pd;

Crarwmaeckoit Tum - Base, a THHAMHYECKIM THIIOM MOZKET OBITH JTI000i 13
noToMKoB Base, Tak Kak pb MoxKeT yKa3bIBaTh Ha JI0O0r0 00bEKTa-I0TOMKA
Base.

Crarmyecknii THI 00bEKTa JAHHBIX U3MEHHUTH Heab3s. KaxKablil 00bekT
00J1a/1aeT KyCKOM TaMATH, JIJii KOTOPOTO ObLI BBI3BAH KOHCTPYKTOP.

B C#, Java u Delphi, o6bekT pasmernaercs B JTHHAMUYECKONR MaMITH, 1
KaK TOJILKO OH OBLJT TaM pa3MeIleH ero THUI 3a(puKCcupoBaH.

He-craTtudeckuit MeTos Kjacca - MeTO/I, BBI3bIBAEMBIN Yepe3 CCHIIKY Ha
00beKT. MeTo1 Ha3hIBACTCA CTATHYECKH IPUBA3AHHBIM, €CJIH €TI0 BBI3OB OIIpe-
JIEJISIETCS W3 CTATUYECKOT'O THIA CCBLJIKH, W JUHAMUYECKH €CJU €r0 BBI30B
OTIPEIETSIeTCS TUHAMAYIECKIM THUIIOM CCBITKH.

To ectwh ompemensteTcst TUHAMWIECKAN TUI CCBLIKW, W JJIs 9TOTO THIIA
BBI3BIBACTCST METO/I.
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B C++ 310 peasm3yercss Ha OCHOBe BUPTyabHBIX (yHKnmii. Ha Takwme
PYHKIUN HAJIOKEHBI HEKOTOPbIe TPeOOBAHMS.
Ompenenenne, ecom TUN X ABAsSETCS TPOUIBOTHBIM WU COBHANIAET € Y, TO
T X KOBapHaHTEH C Y.

y JAMHAMHWIYCCKH CBA3aHHBIX METOJO0B OJOJIZKEH 6bITb OJMH 1 TOT 2Ke€ IIPO-
dbup napamMeTpon, HO KOBapHaHTHBIE BO3BpalllaeMbie 3Ha4UeHusI. 10 ecTh

class Y{
public Y £O{}
}

class X extends Y{
public X £(){}//0k
public int £(O){}//Err

}

B Java Bce meroant punamudecku cBs3anubie, B C++, C#, Delphi mis
9TOrO CYIIECTBYET CeNUaIbHOe KiodeBoe cyioBo virtual. To ecth BupTyasin-
HOCTB - CBOICTBO METOHA.

Ecsu MeTo1 00bsIBIIeH ¢ KIIOYEBBIM CJIOBOM virtual, To OH CTAHOBUTCS JTH-
HAMUWYECKH CBI3aHHBIM. /[MHAMUYECKOe CB3BIBAHKE - 9TO CBOMCTBO BBI30BA,
HO B sI3bIKAX OHO IIPUBSI3aHO K METOJLY.

A—-B—-C—D—
B* pb;
pb -> f();
[ycts f - craruyeckuit MmeTos.

CravaJia MOWCK HJET B KJjacce B, ecim OH ero He HAXOIUT, TO OH UJIET
B 00BEMJTIONTYIO 00JIACTH BUIUMOCTH, TIOKA He HAileT MeTO/ WK He BBIJACT
OIHOKY.

void B::g(){
8()

}

DT0 HesiBHBIE BBI30B Uepe3 cchlIky this. CHavasra f oTbickuBaeTcs B Kiac-
ce B, morom B Kjacce A, TOTOM B MPOCTPAHCTBAX MMEH, BILIOTH JIO CAMOTO
BHeEIIHEero nmpoCTpaHcTBa UMEH.

[Torck HYKHOTO METOa OCIOKHSIETCS eIle W Neperpy3koi pyHKINN.

Hasee, nyctp f - BUpTyaabHBIH MeTO,
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DTO 03HAYAET, YTO OTHICKUBAETCH JUHAMUYIECKUH THII, TO €CTh TPEOyeTCst
3HATh Ha 9TO yKas3eiBaeT bp. Hampumep
bp = new D

To ectb MBI CMOTPUM Ha JUHAMUYECKHI THII, & IMOTOM HAauYMHAsA C HErO
HIIEM COOTBETCTBYIOIEE ITepeorrpeieienne MeToaa. 1o ecTh ecjii MeTo 1 00b-
sIBJICH KaK BUPTYaJIbHBIH, TO KayKJIbIi ITPOU3BO/IHBIN KJIACC MOXKET JTUOO yHa-
CJIeJIOBATh METO/, JUOO IMepeolpe/IeIUTh ero.

Ananornynas curyanus u aiag s3eika C#. To ecTh 1/1sT BUPTYaJIbHOTO
MeTO/1a OTBICKABAETCS JUHAMUYECKUN TUIL, U JJIST HETO BBI3BIBACTCS METO/I.

A—-B—-C—D

Hemuoro npyras cutyanus B a3bIKe java.

pb -> £()

CravaJia KOMIIISITOP UAET B Ope/ie/ieHne B u OTBICKHBAET OnpeeeHue
f(), Tam oH y3Haer crocob CBs3BIBAHWE W THIT MAPAMETPOB. DTa CUTYAIHS
OCJIOXKHSIETCS HeSIBHBIMU ITpeoOpa3oBaHugMH. Tak ke BBIBOIUTCA J0CTyIl. B
Java apyrag mojenb - TaM HeT yIpaBjieHne BUIANMOCTHIO, TO eCTh Ha 3a-
KPBITOIO (DYHKIIUIO HUKTO HE CMOTPUT.

To ectb KOMUWJIATOP JlazkKe HE BUJIAT ITPUBATHBIE METO/bI IPU BBI3OBE
W3BHE.

Bompoc - 9To ectb ompejesieHa IMpuBaTHas BHPTyaJibHas yHknud. Ee
MOZKHO II€PEONpeJeIsiTh, HO 9TO ¢ JOCTYIIOM?

class A{
private:

virtual void £O{..}
};

class B{
private

virtual void £(O{..}
};

[Ipmyem B mepeomnpegeneHun (pyHKIHsS 00sS3aHBI TakK »Ke ObIThH private.
[Tepeomnpeiesisist npuBaTHYO (DYHKIIMIO, MbI JIaéM 0a30BOMY KJIACCY BbI3bIBATH
NPUBATHYIO (PYHKITUIO HAIITErO KJIACCA.

[Iepeonpeiensas (pyHKIMIO, MbI OTKa3bIBAEMCHA OT HACJIEIOBAHUS peasiu-
sanuu. [Ipumep

Figure
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/] \

Point Circle Rect

virtual void Draw ();

HacnenoBath He odsg3aTenbHo,HO gomyctuM, uTo Circle — Ellipse u ecTh criu-
cok u3 ¢uryp. Torga napucoBarb Bce PUIYPbl MOXKHO TaK

while (L !'= NULL)
{
L-> f ->Draw () ;
L =L -> next;

+

Y1006 co37aTh HOBBLIfI THI JAHHBIX, HYXKHO MPOCTO ONPEJIEIUTH HOBBI
KJIACC, U TaM IepeopeieIuTh COOTBeTCTBYoNMue MeToibl. Hanmpumep

void PatternRect: :Draw()
{
Full (pattern);
Rect::Draw ();
+

To ecTh BBI3BIBAETCSI YHAC/IEIOBAHHBIN, a HEe MEepPeoNpeIeTeHHbIH MeTOSI.
TaKaH KOHCTPYKIHA - CHATHE CBOMCTBA BUPTYaJIbHOCTH METO/a.
Rect *f = new PatternRect;
f -> Rect::Draw (); Bbi3oB MeToma Draw ana Rect;

st NpUBATHBIX BUPTYAIbHBIX (DYHKIMI BOSMOKHO JIHOO IIOJHOE 3aMe-
IeHne JIM60 MOJHOe HACIEeOBAHKE, HO HE UCIOIb30BAHUE B 3aMEICHUH.

137



Jlexkmua 30
16.12.2008

B C-++ meron gaBiasieTcs BUPTYaJIbHBIM, €CJIH OH IIOMEYeH KJIIOYEBBIM CJIO-
BoM virtual. [Ipm sToM 3amerneHne MeToga MOXKET HIATH TOJLKO MPH HaCTe-
jgopanun. [las 3aMerenns HeoOX0AMMO, YTOD COBIIA IAJIN UMsI M CHUTHATYPa
napamMerpoB (IpoduIb TapaMeTpoB MOJIKEH COBIAIATE), THI BO3BDAIIAEMO-
r'o 3HaUYEHUSI J0J2KeH OBbITh KOBapUAHTEH.

TakuMm obpasoM, ecau (QYHKIHS BO3BpaIlaeT OJMH U3 OA30BLIX THUIIOB
a3pika (int, double) To THI BO3BpaIIAEMOro 3HAYEHUS JOJKEH COBIAIATE.
B cayuae, ecaim oHa BO3BpaIaer 00bEKT KJIacca, TO MPH HEPEOIPeaeIeHuN
GYHKIUS MOXKET BO3BpAIaTh MPOU3BOAHBIN OT HET'O THII.

class Base{
public:
virtual base * clone ();

};

class Derived: public Base{
public:
Derived * clone ();

};

Bce 3amecturesin BUPTya/ibHoit (DyHKIUK 11O ONPEIeIeHIIO Oy/1yT BUPTY-
AJIbHBIMMH.

[Ipu 3TOM OCTaeTcs BOIpOC ¢ IMpaBaMu JIocTyna. 1o ecTh eciim OTKphITas
byHKIIHS TepeonpeiesieHa KaK IpUBAaTHASI, TO OHA MOXKeT OBbITh BBI3BAHA U3
nHTepeiica 6a30BOro Kaacca.

class Base{
public:
virtual base * clone ();

};

class Derived: public Base{
private:
Derived * clone ();

};

Base * pb = new Base;
pb -> clone (O);
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Derived * pd = new Derived;
pd -> clone ();//Henb3sa

pb = pd;
pb -> clone ();//0k

Teneps paccmorpuMm Java, TaMm uaeT yrpapjeHHe BUIMMOCTBIO, & He J0-
CTYTIOM.

X:
public void £() {2}

class Y extends X{
private void f(){}
}

B slannoMm ciiydae npuBaTHasi (DyHKIUs BOOOIE HE BH/IHA, TO €CTh €€ Bbi-
3BaTh MOYKHO TOJILKO BHYTpH Kjacca Y. I3BHe Oy/ieT BuI3bIBATHC (DYyHKIHSA
KJ1acca X.

B Java Bce (pyHKIMH 110 YMOTIAHUIO TUHAMUYECKHE, € TUHCTBEHHDIN CITO-
cob 3alpeTuTh AUHAMHYECKOE 3aMellleHue - KjmdeBoe cyoBo final. Eciu B
java He COBIAJAeT UM - TO FTO IPOCTO HOBas (PYHKIUS, €CJAU COBLAJIAET
UM, HO HE COBIAAAET NPOMUIL, TO 3TO CKpbITHE. [ic/in yKe coBnaiaeT uMms u
npoduIb, HO TUIT BO3BPAIIAEMbIX 3HAUYCHUI HE KOBAPUAHTEH, TO ITO OIMHOKA.

class Y extends X{
public final void £(){}
};

Y y = new Y_Derived;
y -> £Q);

[Ipu sToM OyaeT Bcerja BbI3BAaH MMEHHO METOJ M3 Kjacca Y, TaK KaK OHA
o0baBena Kak final.

Paccmorpum teneps C# u Delphi. Kak u 8 C4++ tam ectb Kak BUPTY-
aJIbHbIE, TAK W He BHPTyasJabHble MeTOAbl. Fcau B C# meron oObsIB/IeH Kak
BUPTYaJILHBIN, TO B KJIACCE HACJEIHUKE BO3MOXKHA, CJICJIYIONAs CUTyallus -
bYHKIUS, y KOTOPO# cOBIaaeT IPoMuib, UMs, I KOBAPpUAHTEH THUII BO3BPa-
IIAeMOro 3HaUYeHus He 00s3aHa 3aMellaTh.

Takum obpasom Tpedyercd emnie Mojudurarop override.
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class Y::X{

public override void f(O{..}
I

Eciu cnoBa override HeT, TO CBOMCTBO AMHAMUYECKOIO CBSI3BIBAHUS TePsi-
erca. To ecrs.

class Y:X{

public wvoid £O{..}
s

B nannom npumepe st pyskinun f HeT quHAMIYECKOTO CBI3bIBAHMUS.
B Delphi

type X = class
procedure P; virtual;
end;

class (X)
procedure P;override;
end;

type Y

To ecth curyanus anagoruanas C#.
B C# B caydae oTcyTcTBHe override uim new B onpeeneHun (pyHKIIAN
BBIAAECTCH IIPEYIPEKICHIE.

class Z: Y{
public virtual void £();

+;
Y y = new Z();
y.f O;

T

eneps 6ymeT BH3BaHA QyHKIMA M3 Z, TaK KAaK B KjacCe Z ONATh JKAa3aHHO CJIOBO Virtu

Tak ke BO3MOXKHA cUTyallMs, KOTja (DYHKIHUA He ObljIa BUPTYAJIbHON B
6a30BBIX KJaccax, HO cTaja BUPTYAJIbHOH B KJlacce OTOMKE.

PacemorpuM a3eik O6epoH - 2. B oHOI 13 Bepcusd NOABUIUCH TPOIIETY-
Pbl, JIUHAMUYECKU [IPUBI3AHHbIE K THUILY

Paccmorpum cHadasia BapuaHT € [OJIEM THIIA.
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TYPE FIGURE* = RECORD
END;
TYPE LINE* = RECORD (FIGURE)
END;
TYPE CIRCLE* = RECORD (FIGURE)
END;

PROCEDURE DRAW (VAR F: FIGURE); (VAR X: LINE);
IF F IS LINE THEN

DRAWLINE (LINE.F);
ELSEIF F IS CIRCLE THEN

DRAWCIRCLE (CURCLE.F);

Tereps paccMOTpuM BapuaHT C JIMHAMHUYECKON IMPUBSI3KOH THUIIA.

PROCEDURE (VAR F: FIGURE) DRAW();

PROCEDURE (VAR C: CIRCLE) DRAW();

DTO eIMHCTBEHHBIH ciiyvaii, korga B Q0epoH - 2 paspereHa meperpysKa
umen. Bompoc - Kak 9TO BBI3BIBATD !

PROCEDURE DRAWALL (VAR F.FUGURE);
F.DRAW ();
B nceBmo Mmomyie onpenenenns 6yﬂeT‘CFeHepHpOBaH CAEAYIONUI KO,

TYPE FIGURE =
RECORD
06baBNIEeHNE BUIUMBIX UJIEHOB.
PROCEDURE DRAWQ) ;
END;

DRAW " () - BBI30B yHACIEIOBAHHON peaau3anun (CHITHE BUPTYATIbHO-
crn).

FIGURE INTERSECT (F1, F2: figure);
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s kaxxmoit napst TunioB Tpedyercs nanucats cBoro nporneaypy INTERSECT.
Bompoc ongrh ke Kak ee BbI3BATD?

Onun u3 BapuanTos - f1Qf2.intersect. Ho Te g3bIKu, KOTOpBIE MBI ceifdac
paccMaTpuBaeM He UMEIOT MYJIbTUMETOOB.

Teneps pacemorpum Ajga - 95. Tam HeTy BUPTyabHBIX METOIOB B SBHOM
BH/IE.

type Base is tagged record ... end record;
type Derived is new Base with record <uosme unmenm u o0baBiIeHUa> end record;

procedure P( x: Base);
procedure P( y: Derived);

IToka pedb O 3aMelleHnN NJIN ,HI/IHaMI/I‘{eCKOIL/'I IIPUBA3KH K THITY HETY. To
€CThb

b: Base;

d: Derived;

P(b) ;{P(Base)}
P(d) ;{P(Derived)}

P(Y’Base) ;{P(Base)}

B Ana - 95 6buin BBesienst CW - mepemenmusie (class wide) u CW - Tumb.
CW - Tuner (KIaccoBble THITBI).

T’class - obobegunenue T u Bcex 00bEKTOB, TPOU3BOIHBIX OT HETO.
X: Base’class - nmosiblii aHa/I0r HEOrPAHUYEHHBIX TlepeMeHnbIX. Takoit nepe-
MEHHOI MOZKHO TPUCBAUBATD JII000H 00HeKT KJiacca Base min mpon3BOIHBIX
OT Hero.
P(X) - quHAMHYECKUi BBI3OB.

P(b); static
P(d); static
P(X);  dynamic

FIGURE — LINE
FIGUGE — CIRCLE

procedure DrawAll (p: Figure’class)
Jliobas nporeaypa, KoTopas UMeeT XOTs Obl OJIHUM IapaMeTpPpoOM O0beKT
TErHPOBAHHOIO THITA MOKeT ObITh BBI3BAHA JUHAMHYECKAM 00pa30M, IPUIEM

TerupOBaHHbBINT 0O BEKT JI0JI2KeH ObITh 3aMEeHEeH Ha 00'bEeKT KOHKPETHOI'O THIIA.
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function Intersect (X, Y: Figure) return Figure;

function Intersect (A, B: Figure’class) return Figure;{Bad}

Ho MBI He MOxKeM BBI3BaTh NPOLEAYpPY, Y KOTOpoit Oosee onHOro mapa-
MeTpa fBJIfeTcd KJIACCOBBIMU THIAMU. 10 ecThb TOJBKO OJWH mapaMmeTp Mo-
kKeT OBITh KaaccoBoro tuna. Ho Bo3MoxKHO Hamucarh Intersect (X, L) win
Intersect (C, X), 10 ecTb yKa3bIBas OIUH KJIACCOBBIA HapaMeTp.

class Figure {
public:
virtual void Draw ();

};

class circle: public Figure {
public:
void Draw ();

};

Takast peanmsanust BeI3oBeT ommOKy (He omucarh Figure:Draw()), uro
HE TMO3BOJISIET WHUIHAIN3NPOBATL TAOJNUIYy BHPTYAJbHBIX MeToI0B. Kiacc
Fligure - abcTpakTHBIiT K1acc.

Bo Bcex OOMII ectp monsrue adbcrpakTHOro Kiacca. B C+-+ ecth 1mo-
HATHWe YUCJI0 BUPTYyaabHOU dyHKnnu. Kitace, KoTopbiit mMeeT X0Ts OBl OJTHY
YUCTO BUPTYAJIbHYIO (PYHKIMIO Ha3biBaeTcs adcTpakTHbiM. Hesb3s co3iaarhb
00bEKTHI TAKOTO KJacca. CHHTAKCHYECKH 3TO peajm3yercs Kak virtual void
Draw() = 0;

9TO O03HAYAET YTO COOTBETCTBYMOMAsS (DYHKIHA MOXKET UMETHh peaan3a-
MU0, & MOYKET W He UMETh.

Figure f;//Err
Figure * p;//0Ok

p = new Figure;//Err
p=20; //0k
p = new Line;//0k

B C# u Java ectb k/aoueBoe ¢10BO abstract, 94To o3HaYaeT YTO METO
ABJIAETCA BUPTYAJIbHBIM U IIPUTOM YUCTO BUPTYaAJIbHBIM. ECJH/I ¥ KJjiaCCa €CTb
XOThb OJMH abCTPaKTHBINA METO/I, TO KJIACC sIBJsieTcd abCTPaKTHBIM, TO Iepe/]
ero orpejeseHueM JOJKHO CTOSAThH KJII0UeBoe CJI0BO abstract.
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