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[IporpaMMucTBl, WHXXEHEpPHI, Hay4Hble PAOOTHHUKH, CTYIEHTHI W BCE, KTO
paboraer ¢ Cu mmu Cut+! Ecnm BBl XOTHTE mNHUCaTh Jydmuil kojx 0Oe3
Oy>kJaHui 1Mo TaOMpPUHTAM TEXHUYECKON JTOKyMEHTAallMu, TO 3TO KpaTkoe, HO
COJIEP/KAaTEIbHOE PYKOBOJACTBO SIBJISIETCSI MMEHHO TEM, YTO BaM HYXHO.
"Bepeska OocmamouHnoil OauHbl, UMOObL... GbICMpeaumv cebe 6 Hozy'"
npemaraet Oomee 100 mpakTHYECKWX TPaBHI, KOTOPHIE BBl CMOXKETE
UCTIONB30BaTh JJISl CO3/IaHUS DIIETAHTHOTO, MPOCTOTO B COMPOBOXICHUU KOJA.
A Tak KaKk KHUTa HamnucaHa MPU3HAHHBIM 3HATOKOM B 3TOH 00JacTH, TO U BB B
Heil He 320y IUTeCh.

Anen Tomy0 mpemimaraeT HeoOXOAMMBINH HaOOp MOSCHEHHIA, COBETOB U
TEXHUYECKUX TPHUEMOB C IIeJbI0 MOMOYb BaM IOJHOCTHIO HCIIOJIb30BATh
BO3MOYKHOCTH ATHX YPE3BbIUAafHO MOLIHBIX 53bIKOB. HO HE GolTech BCTPETUTD
OUYepeIHOE CKYYHOE PYKOBOJCTBO MO MPOrpPaMMHUPOBAHHIO. ABTOPY yAaercs
CHENaTh M3JI0XKEHHE CTOJIb CEPbE3HOW TEMBI KUBBIM M MHTEPECHBIM 3a CUET
PacChIaHHOTO O TEKCTY FOMOpa M TITyOOKOTO 3HAHUS TIPEeIMETA.

lony6 paccmarpuBaeT yHHBEpCalbHble NpaBuia, (OpPMaTUPOBAHUE U
MPaBWIbHYIO OPraHU3allMI0 MpOrpamMM Hepel TeM, KaK yriayOuThCs B TakHe
OCHOBOIIOJIArarolIre BOIPOCHI, KaK:

¢ [lpakTtndeckue crmocoObl OpraHU3alMy W HAMHCAHUS COMPOBOXKIAEMOTO

KOJa.

¢ OOBEKTHO-OPUEHTHPOBAHHOE MPOrpaMMHUPOBaHNE u METO/TBI

abCTpaKkUUK JaHHBIX.

¢ Kak u3bexats npobinem, cneunpuyeckux it Cu u Cut+.

Jlng 3akperuieHus: MpaBWil, HAMEUCHHBIX B ATOW KHHMIe B OOIIMX dYepTax,
MpeJJIaraeTcd MHOXECTBO TMPUMEPOB. BBl Takke HaljieTe 3/e€Ch IMOJE3HBIE
MPOCKTHBIE  CTPAaTEeTHUH,  OCBEIICHHWE  BOMPOCOB  aJIMUHHUCTPATUBHOIO
yIpaBiICHUS] 1 MHOTOE JIPYTOE.
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baarogapHocTu

PaGora Ham »TOM KHUTOHW 3aTSHYJAch, U S BeChbMa 00s3aH TPeM pelakTopam
m3narenbetBa McGraw-Hill, koTopble 1o ouepeny MUPUIMCH C TOCTOSTHHBIMU
3azepkkaMu ¢ Moeil croponsl: Hoiny Jlusaitny, Isny I'onno u J[xenudep
Xonar-/lumxoBanHa. Sl ocobenHo mupusHareneH boOy /[lromapmy, KOTOpPBIA
3a0IUTAI MEHS OT CcaMoro ce0s, cAelaB OYeHb TIIATEIbHBIH MPOCMOTP
nepBoHayaJIbHOro HaOpocka. Ero coBeThl 3HAUMTENBHO YIYUIIWIN KHUTY B €€
HBIHEITHEM BUJIE.



BBenenue

HaszBanue 3TOM KHUTH OTPa)KaeT TO, UTO SI CHUTAI0 OCHOBHOM TPYIHOCTBIO TIPU
pabote kak ¢ Cu++, Tak u ¢ Cu: 3TH A3BIKU JAIOT BaM CTOJIBKO TMOKOCTH, YTO
€CJIM y BaC HET )eJlaHUsl U CIOCOOHOCTH NpU3BaTh ce0s K MOPSAAKY, TO B UTOTE
BbI MOKETE MOJyYUTh TMTAaHTCKUN MOAYJb HE MOJJAIOIIEHCS COIPOBOXKIEHUIO
TapabapIIuHbI, TPUTBOPSIOMICHCS K TOMY K€ KOMIBIOTEPHOI mporpaMmoit. Bt
MOXCETC MOUCTUHE A€JIaTh BCC IMPU MMOMOIIN 3TUX SA3BIKOB, JaK€ €CJIU Bbl 9TOI'O
He xoTuTe. B 3TOM KHUre nenaeTcs MOmbITKa JaTh CPECTBO JJIs MPEOA0TCHUS
STOW TPYAHOCTH B BHJI€ COOpPaHMS MPAKTUUECKUX MPABUI MPOTrPAMMUPOBAHUS
Ha Cu++ mw Cm — mpaBWwiI, KOTOpBIE, HAACKHOCh, YyOEperyr Bac OT
HETIPUATHOCTEH, eciau Bbl OyJeTe MX HCHOJIb30BaTh C CAMOro Hayana. XOTs
OOJBIIMHCTBO M3 MPHUBOJUMBIX 3[€Ch NPaBUJI NPUMEHUMBI paBHO TpHU
nporpaMMupoBaHuy kak Ha Cu, Tak U Ha Cu++, s BKIIOYMII MHOTO MaTepuana,
OoTHOcsmerocd Jumb K MUpy Cut+ M CKOHLEHTPUPOBAHHOIO IO Mepe
BO3MOXHOCTH B 3aKJIIOUHUTEIBHOM paszzeine. Eciu Bbl porpamMmupyeTe JIMIIb
Ha Cu, TO mpocTo UrHOpUpyiTe Marepuan no Cu++, BCTpedaromMiics BaM B
Oosee paHHHUX pa3jenax.

S mpodeccrnoHaNbHO 3aHUMAIOCh TPOTPAMMHUpPOBAHUEM MpUMeEpHO ¢ 1979
rojia ¥ €XeJHEBHO MOJIb3YICh IIPABWIAMU U3 3TOW KHUTU. Sl HE yTBEpxkKIalo,
YTO 3TU MpaBuia 0€3ycIOBHBI, UM Jake "BepHBI". OJHAKO s MOTY CKa3arb,
YTO OHU OTJIMYHO MHE CITY’KUJIM BCE€ 3TO BpeMs. XOTS 3Ta KHUTA HE OTHOCUTCS
K KaTeropuu MyTeBOJWTEJIEH Mo "JIOBYIIKaM W PBHITBUHAM', MHOTHE M3 3THX
IOPaBWJI MPEJOXpaHsIT Bac OT HENPUATHOCTEH TOro COpTa, KOTOPBIU
00Cy>XJaeTcsl B MyTEBOUTEINSX 1O "TOBYIIKAM U PbITBUHAM'".

[IpakTryeckue npaBuia mo cBoeil cyTu ruOku. OHHM MOCTETIEHHO MEHSIOTCS
C POCTOM OIIBITA, U HU OJJHO MPABUIIO HE JIEHCTBYET NMOCTOSAHHO. TeM He MeHee
s TIpeyNpexa0 Bac ¢ CaMOro Havajia, 4YTO MO€ MHEHHE OTHOCUTEIBHO 3TOr0
Marcepuajia caMO€ HaUIy4dlmee U 4TO s HC OYCHb CUMIIATU3HPYIO HECPAIIINBbIM
MBICISIM HJIM  HEOpPE)KHOMY NpPOTpaMMHUpPOBaHHIO. Sl HE W3BHHAIOCH 3a
YCWJIEHHOE TMOJYEpPKUBAHUE TEX BEIIEH, B KOTOpPHIE S CHWIBHO Bepro. Mou
MHCHHSA BCErja MOryT USMCHHUTLCSA, €CJIM, KOHCYHO, BBl CMOXKCTC y6eI[I/ITI> MCHA
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B TOM, YTO 5 HE TpaB, HO UMEWTE B BUAY, YTO 3Ta KHUTAa OCHOBAaHA HA OTBITE, a
He Ha TeopuH. S co3Haro, yTo OOJjbIIas YaCTh 3TOW KHUIH MOAXOIUT OIACHO
OMM3KO K YbEMY-TO KyJIbTYy W MHOTHE BEIIM, HPOU3HOCHUMBIE MHOH,
JMCKYCCHOHHBI, HO IyMalo, YTO BCEr/la MMEETCS BO3MOXXHOCTh Pa3yMHOTO
pasroBopa JBYX JIO/ieH, OObEAMHEHHBIX LENbI0 COBEPIICHCTBOBAHUS CBOETO
MacTepcTBa.

A yacto wuywmraro kypcel 1o Cut+ u  00BEKTHO-OPUEHTUPOBAHHOMY
MPOSKTHPOBAHUIO KaKk MO MPUTJIAIIEHUIO YacTHBIX (HUpPM, Tak U B
Kamudopuuiickom ynusepcutere B bepkin. Jta KHUTa MOSBUIAch B OTBET Ha
MpockOBl  MOMX CTYIEHTOB, OOJBIIMHCTBO W3 KOTOPHIX YBJICUEHHBIC
npodeccuoHanbl ¢ HACTOSIILIUM KEJIAHUEM HU3YUHUThb 3TOT Marepuai. Sl BUXKY
MHOXKECTBO IPOTpaMM B MpOIECCe TMPOBEPKH JIOMAIIHUX 3adaHUN, U ITH
MpPOTpaMMbl  TOCTATOYHO PENPE3CHTAaTUBHBl B KAuyeCTBE MPOM3BEACHUI
cooOmiecTBa MPOQPecCHOHANBHBIX MPOrPaMMHUCTOB W3 paiioHa 3anmBa CaH-
@pannucko. K HecyacTpro, KaX bl cCeMECTp 5 TaKkKe BUXKY, YTO OJHU U T€ Ke
npoOJIeMbl TMOBTOPSAIOTCS CHOBa W CHOBAa. [lo3TOMy STa KHHUTA SIBISETCS
HEKOTOPHIM 00pa30oM M CIHCKOM paclpOCTPaHEHHBIX MpoOIeM, HalAEHHBIX
MHOM B CO3JaHHBIX HACTOSIIMMH TPOTPAMMHUCTAMH pPEaJTbHBIX Iporpammax,
COIIPOBOKAAEMBIM MOUMH COBETAMU 10 UX PELICHUIO.

OO6cyxaaeMbie 3/1€Ch IPOOIEMbI IPOrPAMMHUPOBAHUS U TIPOCKTUPOBAHUS HE
OTPaHUYMBAIOTCS, K HECUACTHIO, JINIIb YYCHUYECKHUMHU MporpamMmmamMu. MHorue
U3 TPUMEpPOB TOrO, YTO HE CIEAyeT JAenaTh, B3ATHl M3 KOMMEpPYECKOro
npoaykra: Oubnumoreku kiaccoB Microsoft Foundation Classes (MFC)
koprniopaniuu  Microsoft. I mory ckaszarb, 4Yro 3Ta OuMOIMOTEKa ObLIa
CIpOoeKTUpOBaHa 0e3 3a00Thl O ymOOCTBE COIMPOBOXKICHUS JIIOJIBMHU, HE
MOJIO3PEBAIOIIMMU O CYNIECTBOBAHMM Jak€ SJIEMEHTapHBIX IMPUHIIUIIOB
00BEKTHO-OPUEHTUPOBAHHOTO MPOCKTUPOBaHUSA. Sl HE BBIOENANT  SBHO
OOJIBIIMHCTBO MPHUMEPOB TOTO B TEKCTE, TaK KaK 3TO HE KHUTA C HA3BaHUEM
"Yro menpasmibHO B MFC"; mons3oBarenn 6ubnuorekn MFC y3Hatot ee ko,
KOTJ1a HaTOJIKHYTCs Ha Hero. S BeiOpan npumepsl n3 MFC npocto notomy, 4To
MHE TMPHUIILJIOCh MHOTO C HEeil paboTarh U O4YeHb OJIM3KO MO3HAKOMHUTHCS C €e
HelocTaTkaMu. BO MHOTHX JpYrMX KOMMEPUYECKHMX OHOIMOTEKax Ki1accoB
HUMEIOTCS CXO/IHBIE IPOOIEMBI.

Hakonen, »ta xHura He sBisercs BBeaeHneM B Cut+. OOcyxneHue,
conpoBoxaatoliee oTHocamuecs kK Cut++ mpaBuia, Npeanosiaraer, 4yro BbI
3HAaeTe ATOT SA3bIK. S| HE pacxodyr0 MECTO Ha OMMCAaHUE TOro, Kak paboraeT
Cu++. meetcst MHOXKECTBO XOPOIIUX KHUT, KOTOpBIE ydaT Bac si3biky Cu++,
BKuItOUasi Moro codctBeHHyr "C+C++" (New York: McGraw-Hill,1993). Bur
JOJDKHBI TaKXKE O3HAKOMHTHCS C MPUHIUIAMH OOBEKTHO-OPUEHTHPOBAHHOIO
MpoeKkTHpoBaHud. S pekomeHayto Bropoe usganue kuuru I'paau byya "Object-
Oriented Analysis and Design with Applications” (Redwood City: Benjamin
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Cummings,1994)*.

O nymepayuu npauin: UHOT/A sl TPYIIIIUPOBAJ HEKOTOPhIE MpaBUia BMECTE,
MOTOMY YTO YA00HO OMMCHIBAaTh UX BCE OJTHOBPEMEHHO. B 3TOM ciiyuae Bce 3Tu
npaBuiIa (MMEIOIINE Pa3InYHbIe HOMepa) pacroiaraloTcs B Havaie paszaena. S
UCIIONIb30BaJ 3aMuch HOMepa mpaBmia Buaa "1.2" B cioydasx, KOrjia OHO
ABJISIETCS. 0COOBIM CITydaeM Jpyroro MmpaBuia.

* Byu I'. OOBEKTHO—OPHEHTUPOBAHHBIA AHANIU3 U HPOEKTHPOBAHHE C HPUMEPAMU
npuwioxennit Ha C++, 2—e msn./Ilep. ¢ aarn.—M.; CII6.: "UzmarensctBo BUHOM" —
"Hesckuit quanext"”, 1998.—560 c.—IIpum. nepes.



YacTth

IIpouecc npoeKTUPOBAHUSA

OTa 4acTh BMECTE C TMOCIEOYIOIICH, IOCBSIICHHON pa3paboTKe, SBISIOTCS
HauOosiee TyMaHHbIMH B 3Toi KkHure. IlpaBumima 37aech JOBOJIBHO 0OOIIEro
XapakTepa II0 CBOEH TMpUPOJEC, OHM COBCEM HE 3aTParMBalOT TEXHUKHU
nporpamMupoBanus Ha Cu wian Cut++, a CKopee paccMaTpHBarOT 0osiee OOIHiA
MIPOIIECC MPOCKTHPOBAHKS U Pa3pabOTKH MPOTPAMMEI.

[TpaBuia U3 JaHHOI YacTH OTHOCSTCS K MpOIecCy OOIIero MPOSKTUPOBAHMUSL.
[Tocne mpoYTEeHUs TOW YacCTH B 3aKOHYCHHOM BHJE S CTajl OCCIIOKOMTHCS, YTO
MHOTHE W3 3THUX MpaBWI OyIyT Kas3aThcsl OaHalbHBIMH. HecmoTps Ha 3To,
HEKOTOPBIC M3 MPUBOJIUMBIX 37€Ch TIPABHII SIBJISTFOTCSI CAMBIMH BaYKHBIMHU B DTOU
KHHUTC, HOTOMy qTo HapymeHI/Ie X MOXCET BbI3BATH MHOTO 66,[[ B HpOHCCCC
pa3paboTku. B wu3BecTHOM cMbICiie, OONBIIMHCTBO TMPaBWJI OSTOW YacTH
MpeIHa3HAYCHBI JUTS YIIPABJICHIICB; MPOTPAMMHUCTBI UX YacTO 3HAIOT, HO y HUX
HET ¢BOOOIBI, HEOOXOINMOIA, YTOOBI BOCIIOJIH30BATHCS CBOMMHY 3HAHUSIMH.
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1. CymHOCTHh MPOrpaMMHUPOBAaHUsA: 0€3 CIOPNIPH30B,
MHUHUMYM CHEIUIEHUSI © MAKCUMYM COIJIACOBAHHOCTH

Muorue (ecnu He Bce) MpaBMiia B 3TOH KHUTE MOTYT OBITh OOBEAWHEHBI B TPU
MeTarpaBuia (Ipy JKeTaHuM), BBIPaKEHHbIE B 3ar0JI0BKE 3TOTO pas3zea.

[IpaBuno "Ge3 croprnpuzoB" He TpeOyeT MOsCHEHW camo 1o cele.
[Tonmp3oBarenbeckuii MHTEpQEHC NOKEH NeHCTBOBAaTh TaK, KaK KaXeTCs OH
JOJDKeH JeiictBoBaTh. DyHKIMSA WM TEpeMEHHas JOJDKHBI JIeJaTh TO, YTO
03HAYaIOT UX UMEHA.

Cyennenue — HTO CBSI3b MEXKAY IBYMs NporpamMmamMu WId OObEeKTaMu
NOJIK30BaTENbCKOTO MHTEp(eiica. Korna ognH o0bEKT MeHseTcs, TO BCE, C YeM
OH COEIMHEH, MOXKET TakKe M3MEeHUThCs. ClieruieHne BBI3bIBAET CIOpHpu3bl. (5
MEHSII0 9Ty IITY4KYy 37eCh, U BHE3aITHO Ta INTYKOBHMHA BOH TaM II€PECTAET
paboratp). Ilpumep wu3 Cut++: eciu 0OBEKT OJHOrO Kjacca MOChUIAET
cooOmieHne OOBEKTY BTOPOTO Kjacca, TO IOCBUIAIOMIMK KIJIACC CIIEIUICH C
NPUHUMAIONUM KinaccoM. Ecnu BeI MeHsieTe mHTepdeiic Uil MPUHUMAIOIIETO
KJ1acca, TO BBl TaK)XK€ JOJDKHBI MCCIIEN0BATh KO B MOCHUIAIONIEM KIIacce, YTOOBI
yOoenuThCsl B TOM, YTO OH emie paboTaer. DTOT BHUJ cJIab0OTr0 CLEIUICHHUS
0e3BpeneH. Bam HyXHO 3HAaTh 00 OTHOIICHHUSX CIETIICHUS JUISL COMTPOBOXKICHHUS
IpOrpaMMBbl, HO 0€3 HEKOTOPOTo KOJMYECTBA CLEIUICHHH MporpaMma He MOTJIa
Ob1 pabotaTs. HecMoTps Ha 9TO, /Ui Bac >KENIaTeNbHO MO MEPE BO3MOXKHOCTHU
MUHUMHU3UPOBATH YHCIIO OTHOLICHUH CLEIUICHHUS.

OTta MUHMMHK3aLMA OOBIYHO BhINONHAETCA B CH MOCPEICTBOM MOIyJieH, a B
Cut++ mocpencTBoM kimaccoB. OyHKIMKM B MOAyJe (QyHKIIMU-YWICHBI B Kiacce)
CIEIUIEHBI JPYT C IPYroM, HO 32 HMCKIIOUEHHUEM HECKOIbKUX WHTEep(erCHBIX
¢byHKIM (MM 00bEKTOB) OHM BOBCE HE COO0IAl0TCs ¢ BHEMIHUM MupoM. B Cu
BbI JIOJDKHBI HCIIONB30BATh Cmamuieckuii KJIacC MaMsITH, YTOOBl OrPaHHYHTH
UCTIONb30BaHNe PyHKIMKM o1HUM MoayseM. B Cu++ Bbl uCHONB3yeTe 3aKpbimbie
(YHKINU-YIECHBI.

Coenacoeannocms SBISETCS TPOTHUBOIMOIOKHOCTBIO CHEIUICHHUS; CYIIHOCTH,
KOTOpbIE TPYHIHUPYIOTCS BMeCT€ (IYHKTHI JMAjJOrOBOIO M MPOCTOrO MEHIO,
¢yHKIMUM B MOIyJe, WM WICHBl KJlacca), JOJDKHBI OBITh CBS3aHBI 110
HazHaueHuto. OTCYTCTBHE CBSI3HOCTM Takxke sBisieTcss 'ciopnpuzom". VY
TEKCTOBOT'O pEAaKTOpa, KOTOPbIM S TOJb3yIOCh, MMEETCA B MEHIO ITYHKT
"Hactpoiika" u, KpoMe TOro, JAONOJHUTENbHbIE OMIMHU HACTPOMKHU pacChIMaHbl
IO 4YeThIpEeM JPYTrdM BCIUIBIBAIOUIMM MEHIO. S OXHZan COrJIacCOBaHHON
KOHQUTYpallud M, KOTJIa HE CMOT HAWTH HY)XHYIO MHE OIIHMIO B ITyHKTE
"Hactpoiika", TO pemwi, 4YTO 3TOH ONUMM MPOCTO HET. ITa IUJIOXO
CIPOEKTUPOBAHHAS CHCTEMA JI0 CHX IOp JOCTABIISIET OECIIOKONCTBO; MOCIE To/a
NOJIB30BAHUS S MO-TIPEKHEMY HE MOMHIO, TJIe PACIONIOKeHa Kakaasl OMuus, U
4acTO BBIHYKACH TPATUTh Pa3Ipa’kalolie MsITh MUHYT Ha TIOUCK B TISTH Pa3HBIX
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MeCTax TOr0, 4YTO XOTel H3MEHMTh. [l0 OTHOIIEHHI0O K HCXOAHOMY KOAY
OTCYTCTBHE COINIACOBAHHOCTH 3aCTAaBJISET BAC JEJIaTh TO K€ CaMOe€ — TPAaTHUTh
CBOIO KM3Hb Ha MOUCK OObBsiBIeHUH (pyHkuui B 15 paznuunbix (aiinax, 4To
ABJIAETCS OYEBUAHON TPOOIEMOI MTPU COMPOBOKICHHH.

2. llogaBasiiiTe 1EMOHOB CJI0KHOCTH (YacTh 1)

Puuapn Pammpg (paspabotumk Mach — Bapumanta OC UNIX) BeicTynmin
HECKOJIBKO JIET Ha3aJ ¢ OCHOBHBIM JIOKJIAJIOM Ha KOH(epeHIUH pa3paboTINKOB
Microsoft. Ero rnaBHBIH CMBICH COCTOSJI B TOM, YTO CJIHIIKOM OOJbIIast
CJIOHOCTh KakK B MOJIb30BaTeIbCKOM HHTEp(eiice, Tak U B IPOrpaMMe SIBISIETCS
€IMHCTBEHHOW OONBIION TPOOIEMOid, CTOSIIEH Mepes]] MPOSKTUPOBIIUKAMH U
MOJIB30BATENSIMUA TIpOrpaMMHOT0 obecrneuenus. [lo mpoHmu, ero peuyr Oblia
MpOM3HECEHa CIYCTsS JBa JHS TIOCTE TPOBAJMBIICHCS TOMBITKH TOKa3aTh
HECKOJIbKMM ThICSYaM OY€Hb TOJIKOBBIX MPOTPAMMHCTOB, KaK IPOrpaMMHUpPOBATH
paspabotannbiii Microsoft uarepdetic OLE 2.0 — oauH M3 caMbIX CIOKHBIX
UHTEP(EHCOB MPUKIATHOTO MPOrPaMMUPOBAHUS, KOTIAa-THO0 MHOI BHIEHHBIX.
(OLE o3nauaer "cBs3b u BHenpenue oowekra". Cranmapt OLE 2.0 ompenenser
uHTep(deric, KOTOpBhI MOMKET HCIOJb30BaThCA JIBYMSl MpOTrpaMMaMu IS
B3aUMOJICHCTBUSL MEXIY COOOW OIpeaeNeHHbIM 00pa3oM. JTO JCHCTBUTEIHHO
00BEKTHAsI OPHEHTAIMS Ha YPOBHE ONEPAIMOHHON CUCTEMBI).

[Tpensiaymuit opaTop, KOTOPBIH yOekaan Hac IMOJIb30BaThcs OMOIMOTEKOM
Microsoft Foundation Classes (MFC), ckazan nawm, uro noanepxka OLE B MFC
"prmroyaer 20000 CcTpok KoONa, HeoOXoOumwbix NS KaKIOTO 0a30BOTO
npwioxkenuss OLE 2.0". Ayauropust Oblia omreoMieHa He mosie3HocThio MFC,
a Tem Qaxtom, 4TO i HanmucaHus 6azoBoro npunoxenus OLE 2.0 tpeOyercs
20000 crpok koma. JItoboit mHTEpdeic Takol CIOKHOCTH TaWT B ceOe U3bBSH.
Crnenyromue HECKOJbKO mpaBmi ucnoib3ytoT OLE ans mokasa XapakTepHbIX
npobieM, HO He JyMaiiTe, yTo mpobseMa 3armyTaHHOCTH XapaKTepHa JIMIIb IS
Microsoft — oHa cBOWCTBEHHA BCEH OTpaCIIH.

2.1. He pemaiiTe npo0JieM, KOTOPbIX He CyLIECTBYeT

2.2. PemaiiTte KOHKpPETHYIO IPo0JieMy, a He 00U
cJyqyau

[NoyuurensHo ucnonb3oBate OLE 2.0 kak mpumep TOro, 4to Ciydaercs co
MHOTMMH CIUIIKOM CIIOKHBIMU IpoeKkTamH. MMeercs ABe TIiaBHbIE NMPUYHUHBI
cnoxknoctu uHTepdeiica OLE. Bo-nepBbiXx, OH 0e3yCHemHo MbITaeTcs OBITh
HE3aBUCHMBIM OT $I3bIKa INPOrpaMMHpOBaHUA. Maest TaObmuIpl BHPTYalTbHBIX
¢bynkuuit Cut+ spisercs nentpanbHoi aust OLE 2.0. Crenuduxanus OLE
Jlake IMoJIb3yeTcs HoTauuell kiaaccoB Cut+ ans JOKYMEHTHPOBAHMS TOTO, Kak
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JOJDKHBI paboTtath pasnuuable wHTEpdeiicel OLE. Jlns peanmsamuun OLE nHa
JIpyroM si3pike mporpamMmupoBanus (He Cu++) BbI JOKHBI UMUTHPOBATH Ha
TOM fA3bIKE TaOnMily BUPTYyaldbHbIX ¢yHKIME Cut++, 49to (dakTHuyecku
orpannuyuBaeT Bam BbIOOp Cut++, Cu mim s3bIKOM acceMOiiepa (€ciu BBl HE
pa3paboTINK KOMITUIISITOPOB, KOTOPBIH MOXET M00aBUTh K BHIOPAHHOMY BaMH
S3BIKY HY’KHBIE CBOWCTBA). Ecim uecTHO, TO BBl JOJKHBI ObITh CyMacCIIEIINM,
ytoObl mporpammupoBath OLE He Ha Cu++; morpebyercss ropas3io MeHbIe
BpeMeHM Ha u3yuyenue Cu++, yuem Ha Hanucanue umuratopa Cut++. To ects, 3Ta
u7es HE3aBUCUMOCTH OT S3blKa MPOrpaMMHMPOBAHUS SBISIETCA HEYNayHOM.
Wutepdeiic Mor ObI OBITH CYIIECTBEHHO YNPOIIEH 3a CUET OTKa3a OT Hee.

Bo3sBpamiasich k MCTOpUM U3 TPEBIIYIIEro pas3jesna, HyKHO 3aMEeTHTh, YTO
oubmmoreka MFC B JelcTBUTENBHOCTHM pemaeT NpodieMy CIOKHOCTH,
cBs3anHyo ¢ OLE, mpu moMomm mpocToro  JIETKO MOHSATHOTO WHTepdeiica,
peaM3yIoNero Bce BO3MOXHOCTH, HYXKHBIE ISl OOJBIIMHCTBA TPHIOKECHUN
OLE 2.0. Tot ¢axt, 4TO HUKTO HE XOTEJ MPOrPaMMHUPOBATH C UCIOJIB30BAHUEM
OLE, moka najs »TOro He MosBHIACh 00ojouka Ha ocHoBe MFC, Bmeuartiser.
Pa3paboTka xopormreii 000109KH BOKPYT TJIOXOT0 HHTEpdeiica He MOXKET OBITh
pEeLICHHUEM JIeXKalllel B OCHOBE POOJIEMBI.

Ecnu o6omnouka ¢ ucnonszoBanneM MFC cTonb npocTa, To moyemy Jexaiui
B OCHOBE IUIACT Tak cioxeH? OTBET Ha 3TOT BOIPOC SIBJISETCS OCHOBHBIM
npenmeToM TpoekTupoBaHus. Cosmatenun wuHTepdeiica OLE Hukorma He
3a7iaBaiy cebe JBa OCHOBHBIX BOIPOCA:

e Kakue OCHOBHBIE BO3MOXXHOCTH JIOJDKHO TMOJJICPKMBATH  HACTOSIIEE
npuioxenue?
e Kak peann3oBaTh 3TH BO3MOKHOCTH ITPOCTEHIIIAM CITIOCOOOM?

Jpyrumu cioBamMH, OHH UMEIM B BUAY HE pealibHOE NMPHIJIOKEHHE, KOTrJa OHH
MPOEKTUPOBATN ATOT MHTEPPEHc, a KaKOH-TO TEOPETUUCCKUNA XyAIIUH CITydai.
Onu peanu3oBaiay caMblii 00U MHTEp(dENHC U3 BO3ZMOXKHBIX, HE ymMas O TOM,
4TO Ha camom Oeje TIPEAINOaraeTcs Aeiarh MpH IOMOIIHU 3TOro uHTepdeiica, u
NOJYYHB B PE3yJbTAaTe CHUCTEMY, KOTOpas MOXET JelaTh BCE, HO MPH STOM
CJIMIIKOM CIIOKHAst, 4TOOBI OBITH MPUIOJHOHM JUIs Mcronb3oBaHus. (BepositHo,
OHH COBCEM HE MpoOOBaIM peannu3oBaTh O3TOT HHTEpPeHc B KaKOM-THO0
MPUIIOKEHUH, UHAaYe OHU Obl OOHAPYKUIIM 3TU MPOOIEMBI).

[Iponecc 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS SIBISIETCS B KaKOM-
TO Mepe MOMBITKON peleHns 3Toi npodsiembl. OTHOCUTEIBHO MPOCTO JOOABUTH
HOBYIO  BO3MOXXHOCTb B  OOBEKTHO-OPMEHTHPOBAHHYIO  CHCTEMY WU
MOCPEACTBOM HACNEAOBaHUs, WU 100aBUB HOBBIX 00paOOTYMKOB COOOIICHUA K
cyuiecTByromuM kiaccaM. CKpbIBas ONpEJENICHHs JaHHBIX OT I0JIb30BaTeNs
KJjacca, BBl OCTaBIIsieTe 3a COO0OW MpPaBO IOJHOCTHIO MEHATh BHYTPEHHIOIO
OpraHu3aIMio Kjacca, BKJIIOYas OINpENEeJICHUs JaHHBIX, He Oecrokos
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MOJb30BaTENe 3TOTO Kjacca, MPU YCIOBHH, YTO BBl COXpaHIETE €ro
CYIIECTBYIOIIUN UHTEp(EHcC.

B cTpykTypHOM pOEKTHPOBAHUHU BaM HE HyXHa Takasi pocKoulb. Bel 00b14HO
MPOEKTHPYETE CIepBa CTPYKTYPhI JaHHBIX, U MOIU(PUKAIHS CTPYKTYPBI TaHHBIX
SBIISICTCS  CEPbE3HBIM JIEJIOM, IIOTOMY YTO HYXHO NPOBEPUTH KaXKIYIO
MOJIPOTPaMMy, HUCIIOJIB3YIONIYIO 3Ty CTPYKTYPY HAHHBIX, YTOOBI YOEIUTHCS B
TOM, 4TO OHa eme pabGotaer. Kak cneactsue, "CTpyKTypHBIE" NpOrpamMMbl
CKJIOHHBI UMETh MHOTO HHYEro He JAEJalmero Kojaa. JTo MOTOMY, YTO KTO-
HUOYIb MOXKET 3aXOTETh BOCIIOJIB30BAThCS HEKOH BO3MOXHOCTHIO B OyIyIIeM.
Ha nene MHOrWe NpPOEKTHUPOBIIMKH CTPYKTYPHBIX MPOTPaMM TOPIbI CBOEH
CIIOCOOHOCTBIO TpEACKa3bIBaTh HampaBieHHE, B KOTOPOM MOKET Pa3BUBATHCA
nporpamMMa. Bce 3To mpuBOAMT K OONBIIOMY O0OBEMY HEHYKHOW pPabOTHI U
porpaMMaM, IMEIOIIIUM OOJIBIIHNA pa3Mep, 4eM He0OX0IUMO.

Bmecrto TOro, 4ToOBl YYMTHIBAaTH B MPOEKTE BCE BO3MOXHBIC CIyd4aw,
MPOEKTUPYHUTE CBOM KOJX Tak, YTOOBl OH MOT OBITh JIETKO pacIIUpeH Npu
HEOOXOAUMOCTH Jo0aBIeHUS HOBBIX BO3MOKHOCTEH. OObeKTHO-
OpPHEHTUPOBAHHBIE MTPOEKTHI, KaK MPAaBHIIO, TYT paboTaI0T JIydIIe.

3. UuTepdeiic mosib30oBaTe sl He 10JI5KeH ObITh IOX0KUM HA
KOMIIBIOTEPHYI0 NpOorpamMmy (MPUHIMI MPO3PAYHOCTH)

S omgHaxkapl Ciblmaig, Kak KTO-TO CKaszaj, YTO JIyYIIUM IOJb30BaTeIbCKUM
uHTEepdeiicom u3 Koraa-mubo pa3paboTaHHBIX sBJseTCs KapaHpaaml. Ero
Ha3HAueHHE TOTYAC K€ TMOHATHO, JUIS HEro HE HYXHO pPYKOBOJCTBO
MOJIb30BAaTENsI, OH TOTOBUTCS K paboTte 0e3 ocoboii cyersl. OnmHako Hambosee
BAXHBIM CBOMCTBOM SBJIE€TCS Mpo3payHocTh. Korga Bbl  MONIb3yeTeCh
KapaHJaImoM, TO [yMaeTe O TOM, YTO BBI IIUIINTE, a HE O CAMOM KapaHalle.

[Togo6HO KapaHnamly, JIy4IIMMHA KOMIBIOTEPHBIME HHTEp(ercaMu SBISIOTCS
T€, KOTOpPbIE CKPBIBAIOT caM (hakT TOTO, YTO Bl OOpamiaeTech K KOMIBIOTEPY:
3aMeyaTeNbHbl MpuMep — UHTepdEelHc C CHUCTEMOW 3aKUTaHMUS BallIETo
aBTOMOOWIA. BBl OBOpaunBaeTe 3a)KUraHue, BKIIOYAETe CKOPOCTh M KMETe Ha
ra3, Kak eciu Obl Bce ITH OOBEKTHl WHTepdeiica (K04, phlyar CKOpOCTEH,
nefans) ObLTM MPUICTUICHBI TPSIMO Ha JBHUraTeNb. TeM He MeHee, 9TO HE Tak:
OHM Temepb OOBIYHO TPOCTO YCTPOMCTBA BBOJA B KOMIIBIOTEp, KOTOPBIN
YIPaBIISET JABUTATEIIEM.

K coxanenuto, momoOHBIH YpOBEHb SCHOCTH YacTO OTCYTCTBYET B
NoJb30BaTeNbckux uHTepgeiicax. [IpencraBbre rpaduueckuii  uHTEpdeiic
nosp3oBarennss Windows Ha aBToMoOuie. Bel Tporaerech, BhIOpaB B TIIaBHOM
MeHO TyHKT "JIBuxkenue aBromoOwnsa". Illemyox mo HeMy OTKpOeT MEHIO
"TlepexirodeHne CKOPOCTH", KOTOpPOE TPEUIOKUT BaM BBIOOpP W3  OMNIUI
"Brepen", "Hazan" u "He#itpanpnas". lllenkHuTe 1Mo OAHONW M3 HHUX, YTOOBI
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nepeBUHYTH ()IaKOK HA HY)KHOE BaM HAIpaBJIeHHE. 3aTeM BEPHUTECH B MEHIO
"JlBuwxxkenue aBroMoOmns" u BelOeputTe Komanay '"[loexamu". DTo BBI3OBET
NosIBJIEHHE JAuanoroBoro okHa "CkopocTb", Tie BBl JIOJDKHBI HCIOJB30BaTh
MOJI3YHOK JUIsl BBOJA JKelnaeMoill ckopocTH. OJHAKo YCTaHOBUTh CKOPOCTh
NPaBWIBHO TPYAHO BCJEICTBHE BBICOKOTO pa3peIleHust IMOoN3yHKa (I0J-
MUJUTUMETPA JIBUKEHHUS MBIIIA COOTBETCTBYET MPUMEPHO | KM/4), TO3TOMY BBI
ckopee ycraHoBuTe 59,7 wM/u BMecto 60. 3areM BBl HaKMMaeTe KHOMKY
"Tloexanu" B OUAJIOTOBOM OKHE, BCJIEI 3a 4YeM IIOSBIAETCA COOOIIEHNE
"CTOSTHOYHBIN TOpMO3 He yOpaH — Haxkmute F1 mist cripaBku” (TMHAMUK U3aeT
IrpoMKHii 3BYK). Bel mokopHo menkaere no kHomnke "OK", uro0Osl yOpaTrh OKHO
COOOIlleHUH, 3aTeM CHOBa MBITAETECh OTKPBHITh TJIABHOE MEHIO, HO MalluHa
NPOCTO MOCHIIAET BaM 3BYKOBOH curHai. HakoHel, MOHSB, YTO N0 B TOM, YTO
muaioroBoe okHO "CKopocTs" eme oTOOpaXkaeTcs, BBI IIENKAeTe MO KHOIKE
"OtmeHa", uToObl yOpaTh ero. Brl oTkpbiBaeTe MeHIO "CTOSHOUYHBIN TOpMO3" U
youpaere duaxxok "Bkiroden". 3ateM Bl cHOBa OTKphIBacTe okHO "l[loexamu". 1
BHOBb I0JTy4aeTe COOOIIeHNe (M TPOMKHIA 3BYK) O TOM, YTO BbI JOJDKHBI CHadasa
BEIOpaTh HampasiieHue B MeHIo "[lepekimodenne ckopoctu". B 3TOT MOMEHT BBI
pelaere, 4To BaM, MOXKET OBITh, JTydIlle MTPOUTUCH HA PabOTy MEIIKOM.

Bor gpyroit mnpumep: 3aHMMasCh HETaBHO TMOATOTOBKOW o0030pa, s
NPOCMOTPEN HECKOJBKO TPOrpaMM aBHALMOHHBIX OOPTOBBIX JKYpPHAJIOB.
("BopToBoii KypHaI" — 3TO OYEHBb MPOCTOW TAONMUYHBIA NOKyMeHT. Kaxknmas
CTpPOKa COOTBETCTBYET OTIECIBHOMY BBUIETY, a CTOJIOI[BI pa3OMBaIOT OOIIYIO
NPOAODKUTENBHOCT  BbUIETA  HA  pa3jiMyHble  KaTerOpuu:  HUTOroBas
NPOIOJKUTENBHOCTD, TPOJODKUTENILHOCTD TOJIeTa B 00Jakax u T.I.. B apyrux
CTOJIOIIAxX TOJIET MMOMEUYASTCs KakK JeIOBOM U TaK JIajee).

Campiii myummii uHTEepdeiic U3 Bcex ObUT TOT, KOTOPBI BBITIIAIEI
COBEpPUICHHO OJMHAKOBO C TPUBBIYHBIM  OyMa)KHbIM JKypHaJOM, HO
aBTOMATH3MPOBAJ HYAHYIO paboTy. Bbl BBoIMIM BpeMsi B "UTOTOBBIA" cTONOEL
— M TO X€ camMoe BpeMs MOSBISIOCH B JIPYTUX TMOAXOIAIINX IO CMBICITY
cTonOmax. 3HAYeHUs O CTONOIAM CKJIQJbIBAIMCH ABTOMATUYECKH IS
MOJly4YEeHUSI WUTOTOB IO KareropusiM. Bbl MO JIerKO T'€HEepUpOBaTh
HEOOXOJMMBbIE OTYEThl M JKcrnopTtupoBarth naaHHele B (opmar ASCII ¢
pas3fenuTeNns MM M3 CHMBOJIOB TaOyJslIMM, KOTOPBIA 4HWTaeTcss Jo0oi
ANIEKTPOHHOW TaONMIeH WM TEKCTOBBIM penakropoM. [l HEmpUBBIYHOTO
B3IJIs11a BeCh MHTEpdeiic Ka3aucsi, MATKO TOBOPs, Pa304apOBBIBAIOIINM, HO OH
ObUT (PYHKIMOHAJIBHBIM U MHTYUTUBHO MOHSATHBIM, a IPOrpaMMa — MaJIeHbKOU
u ObicTpoii. OTHAKO caMBbIM BaKHBIM OBUIO TO, YTO ATOT MHTEep(dENC BHITIIAICI
Kak OOpTOBOH >KypHaJI, a He Kak nporpamma s Windows.

Hpyroit kpaliHOCTBIO ObUT OIIETOMJISIIOIIUN  Tpaduyeckuii uHTEpdeic
nojp3oBarens Windows: y Hero ObUIM JHajJOrOBble OKHA; y HEro Obuia
TpexmepHas rpaduka; Bbl MOIJM TEHEpUPOBATh KpPYroOBBIE JAHMArPaMMBI,
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MOKAa3bIBAIOIIME TPOLEHT MPOJOJDKUTENBHOCTH ToeTa B oO0Jlakax 1o
OTHOIICHHUIO K Bamemy oOmiemy Haiety Ha "Llecne—172" 3a mocneanue 17 ner;
BbI MOT'JIM TOMEIIATh BHYTPh OTCKaHUPOBAaHHYIO (oTOrpaduio caMoseTa. ..— BBl
NpeACTaBWIN ATy KapTuHy? IIporpamma BBITIIsSAENIA MPEBOCXOAHO, HO €€ ObLIO
MOYTH HEBO3MOXHO HCIONIb30BaTh. He OBLIO MpakTUYeCKONW NPUYMHBI IS
co3laHus OOJBIIMHCTBA JuarpaMM M OTYETOB, KOTOpbIE OHa MOIJa
reHepupoBatb. BBoJ naHHBIX ObLT HEYHAOOHBIH M MEAJIECHHBIH — BbI JIOJKHBI
ObUTM BBI3BATh JUAIOTOBOE OKHO C TMOJSMH, pa3OpOCaHHBIMH IO BCEH €ro
noBepxHocTH. DakTUdeckn BBl JOKHBI OBUTM TPOYUTATH BCE, UTOOBI
OOHApyXUTh Ty KaTeropuio, KOTOpas BaCc HHTEpPECOBaJa, a HEKOTOpbIE U3
KaTeropuii ObUIM CKPBITHI 32 KHOIKaMH, HEM30€KHO Biieya 3a COOOM CIIOXKHBIN
mouck. YtoOwbl A00aBUTH O0MAY K OCKOpPOIEHWI0, 3Ta mporpaMma Oblia
HA/ICTPOCHA HAJl CEPBEPOM PEISIHOHHON 0a3bl JaHHBIX (MIOMHHUTE, YTO 3TO IS
HOJIEP’)KKH TPOCTOM Tabiuibl Oe3 pessuoHHBIX cBszel). Ona 3ansna 30
Mo6aiit Ha MoeMm nucke. MHe TpeOoBasllOCh MOYTH 5 MHUHYT, UTOOBI CIeNaTh
3amuch, KOTopas 3aHMMana npuMmepHo 10 cexyHng B OyMakHOM OOpPTOBOM
KypHaJle WJIM YIOMSHYTOM paHee TpocToM TpadudeckoM uHTepderice
nosnb3oBaren. [Iporpamma Obla Gecrionie3Hna, Ho, KOHEUHO, MTOTPSCAIOIA.

OnHa w3 THaBHBIX MpoOJieM 3akioyalach B TOM, YTO HWHCTPYMEHTHI,
UCTIONIb30BAaHHBIE  JUII  CO3JaHMs  BTOPOM  NPOTPaMMBl,  MEPErpy’KaroT
MpoeKTHpoBaHne uHTepdeiica. Bee 3t mporpammbl ObutH pa3paboTaHbl Ha
A3bIKE OYEHb BBICOKOTO ypoBHA Visual Basic (koTopelii MHE Ha caMOM Jiene He
OY€Hb HPABUTCA, MEXIy npouuM). [IpuinoxkeHus, co3AaHHbIE MPU MOMOIIU
TaKUX TOCTPOUTENICH MpUIOKeHUH, kak Visual Basic (mim Power Builder, wim
Delphi, wimm ...) OOBIYHO HWMEIOT creNU(PUISCKUN BHEIIHUN BUI, KOTOPBIN
HEME/UIEHHO TOBOPUT BaM, 4YTO 32 HHCTPYMEHT OBLI MCIOJb30BaH [UIs
HOCTpOeHUss 3Toro mnpuioxeHus. IlpoexTupoBuiuky uHTepdeiica Hekynaa
00paTUThCA 32 TOMOIIBIO, €CIH ITOT CIEHUPHUUECKUI BUA HE MOIXOAUT VIS
KOHKpETHOro rmpoekra. llonp3oBarenn reHepaTopoB MNPUIOKEHUH IOIKHBI
UMETh WX HECKOJIBKO Ha BHIOOp, YTOOBI 3aTE€M HCIIOIb30BaTh TOT, KOTOPBIH
Jydllle BCETO COOTBETCTBYET MOTPEOHOCTSIM aHHOrO uHTepdeiica. Hecmotps Ha
9TO, MOH OIBIT MOKa3bIBAET, YTO HauOOJee MPAKTHYECKHE IMPOrpaMMbI CO
BpeMeHeM (B KOHIIE KOHIIOB) JIOJDKHBI IEPEHECTH, MO MEHBIIEH Mepe, 4acTb
Koja uHTepdeiica Ha s3bIK HHU3KOro ypoBHA Tuna Cu uimm Cut+, mostomy
BaYKHO, YTOOBI Balll FEHEPATOP MPHUIIOKEHUHN ObUT CITIOCOOCH TAaK)Ke MCIIOB30BATh
HU3KOYPOBHEBBIH KOJI.
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4. He myTaiTe JIErKOCTh B U3Y4Y€HHUM C JIETKOCTHIO B
HCII0JIb30BAHUM

Ora mpobiieMa Kora-To Kacajaach MOYTH HCKIIFOUMTENBHO MamuH Macintosh, HO
Windows u 31ech B mocieHee BpeMst BbIXOIUT Brepel. Komnbrotep Mac Obu1
CIPOEKTUPOBAH TaK, YTOOBI TpEeXkaAe BCEro OBITh MNPOCTHIM B OCBOCHHUHU.
Ilonoxnm, dro terymka Marwipna Mak-I'unukarty 4acto 3axogwia B
KOMIIBIOTEPHBIN Mara3uH, 4ToObI TOJIB30BATHCS MX YCIYTOW MO MOMEHTATBHOU
nevaTy KyJIMHApHBIX perenToB. B utore Marunbaa 3a0upaetr KOMIbIOTEP TOMON
U YCIICUTHO BBOJUT PELENTHl B TEUEHHUE HECKOJIBKUX MecseB. Tenepb oHa XO4eT
B3STh 3TH PELENTbl, MPOAHATU3UPOBATh UX XUMHUYECKUH COCTAaB M HANHCATh
CTaThl0 B HAYYHBIN )KypHaJ O KOJUIOMJHBIX CBOMCTBaX NMPOJYKTOB MHUTAaHUS Ha
ocHoBe anpOymuHa. Jlokrop Mak-I'mnmukarty — Xopomas MAaIIMHHUCTKA,
neyvararomas o0bruHO okojo 100 ciI0B B MUHYTY, HO 3Ta y’KacHas MBIIIb €€
MOCTOSTHHO TOpMO3UT. Kakaplii pa3, Koraa ee pyku OTPhIBAtOTCS OT KJIaBUATYPHI,
OHA TepsIeT HECKOJIBKO CeKyH[. OHa MBITaeTCsl HAUTH CIIOBO B CBOEM JJOKYMEHTE
U OOHApYXMBaeT, YTO MJs STOr0 JOJDKHAa OTKPBITH MEHIO, BBECTH TEKCT B
JIMAJIOTOBOE OKHO U IIETKHYTh MO HECKOJIBKUM 3KpaHHBIM KHONKaM. B koHiie
(aiina oHa JOKHA SIBHO yKa3aTh YTUJIUTE MOMCKA BO3BPATUTHCSA K €r0 Hayaily.
(Ee Bepcus pemakropa vi 15-meTHEH MaBHOCTH TMO3BOJISIET BBITOJIHUTH BCE ATO
IpU TOMOIIM JABYX HaKaTUH KJIaBUII — 0€3 HEOOXOIMMOCTH OTPBHIBATHCS OT
KJaBuatyphl). HakoHen, oHa oOHapy»XWBaeT, YTO Ha BBINOJHEHHWE OOBIYHOU
paboThl — MOATOTOBKHM CTaTbM B JKypHaJl — YXOJIUT B JBa pa3a OoJiblie
BPEMEHH, Y€M paHbIlIe, B OCHOBHOM H3-32 TPOOJIEM C TOJIb30BATEIBCKUM
uHTepdeiicom. Eif He mOHanoOMI0Ch PyKOBOJCTBO, YTOOBI MOJIB30BATHCS 3TOU
IPOrpaMMoii, — Hy U 4TO?

Bepuemcs k mpumepy ¢ kapaHzaumom u3 npeasiayiero naparpaga. OueHb
TPYAHO HAYYHUTHCS TIOJIb30BAThCA KapaHaamioM. Y OOJNBIIMHCTBA JETeH 3TO
3aHUMAaeT HECKOJBKO JieT. (Bl Mormm ObI BO3pa3uTh, 4TO, Cys MO KapakyJsiM Ha
pelienTax, MHOTHE Bpayd ITOMY TaKk M HE Hayuywiuch). C Apyrod CTOpPOHBI,
MOCJIE TOT0, KaK Bbl HAYYHJIUCh, KapaHalllOM M10J1b30BaThCsl OYEHb JIETKO.

I'maBHas mpobiema 374€ch COCTOMT B TOM, YTO JJIsi ONBITHOTO TOJIb30BATEIS
yacTo TpeOyeTcs COBEpIICHHO JApyroil uHTepdeiic, deMm I HauyMHAIoLIETO.
JlonomHuTeIbHAS TOMOIIH THNA "TOpSYKX" KIABHII HE pElIacT 3Ty Npodiemy;
CTapblii  HEYKIIOKUM  uHTep(delic  monb3oBaTenss BCEe  €HIE  MEIIaeT
NPOAYKTUBHOCTH, U HET 0CO0O0M Pa3HUIIBI: OTKPOETE JIU BHl MEHIO MPH MTOMOIIN
"ropsueil" KJIaBUIIN, WU MBIIIBIO. 37ech Ipo0jeMa B CaMOM MEHIO.
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S. IIpou3BOAUTENBLHOCTD MOKET U3MEPATHCH YUCIOM
HAXKATHH KJIABUII

Wurepdeiic, TpeOyrommuii MEHbINE HaXaTHH KJIABHUII (WA APYTUX JICUCTBUN
M0JIb30BATEIS THUIA HIETYKOB MBIIIBIO), JIy4llle TOr0, KOTOPBIH TpeOyeT MHOIro
Ha)KaTH ISl BBITOJHEHUsSI OJTHOW M TOW )K€ OINEpallvy, JaKe €CIIH TaKUE BHJIbI
UHTEP(ECOB OOBIYHO CI0KHEE B OCBOCHUH.

[TomoOHBIM 00pa3oM TIOJIB30BATEIILCKUMH WHTEp(deiicaMu, CKPBIBAIOITIMH
uH(pOpMANINI0 B MEHIO WJIM 32 SKPaHHBIMH KHOIKaMH{, OOBIKHOBEHHO TpYIHEE
HOJIb30BaThCS, MOTOMY YTO JUIS BBINOJHEHHMS OIHOM 3aJaud HEO0OXOJMMO
BBITIOJIHUTh HECKOJBKO Omeparuii (BbI3BaB MOJPS] HECKOJIBKO CITyCKAIOIIUXCS
MEHIO). XOpOomHWi TpuMep — HACTpOWKa TporpamMmbl. Bo wmHoOrmx wu3
UCTIOJIb3YEMBbIX MHOHM €XEJHEBHO MPOTrpaMM OIIMU HACTPOWKM pPacCHIIAHbI MO
HECKOJIBKUM MeHI0. TO eCThb Ul BbI30Ba AMAIOTOBOIO OKHA, HACTPAMBAIOIIETO
OJIMH U3 acIMeKTOB TOTO, YTO JENIaeT MporpaMMa (Hampumep, BeIOop mpudra), s
JOJDKEH BBIOpATh OJHO MEHIO. 3aTeM s JOJDKEH BBI3BATh JPYTroe€ MEHIO, YTOObI
cenaTh 4TO-TO B TOM e Jyxe (Hampumep, BbIOpath 1BeT). Jlyurie noMecTuTh
BCE OINIMM HAaCTPOWKM Ha OJHOM 3KpaHe U HCIOJIb30BaTh (OpPMATUPOBAHME
dKpaHa JuIsi 00beTMHEHUS OTIIUI 10 Ha3HAYCHHUIO.

6. Eciiu BbI He MO2KeTe CKa3aTh 3TO MO-aHIJINIICKH, TO BbI
He CMOJKeTe BBINMOJHUTH 3T0 1 HA Cn/Cu++

OTO0 mpaBWJIO € IOCIEIYIOIUM  TaKK€ OTHOCATCS K  IpaBUiIaM
MOJIb30BaTEIbCKOr0  HMHTepdeiica, HO 3xech moJ '"mosb3oBarenem" yxke
MOHMMAETCSl MPOrPAMMUCT, UCHOJIb3YIOMIMIA HAlMCAaHHBIA BaMHM KOJ — 4YacTo
3TO BBl CAMH.

AKT 3amiCH Ha aHTJIMHCKOM $SI3bIKE OTMCAHUs TOTO, YTO JIEIaeT MporpaMma, u
YTO JAeNaeT Kaxkaas (YHKIHsS B MPOrpaMMme, SBISETCS KPUTUUYECKHM IIaroM B
MBICIUTENIBHOM Ipoliecce. XOpOIIo MOCTPOCHHOE, IPAMMATUYECKH MPaBUIBHOE
NpEUIOKEHNE — TMPU3HAK SCHOTO MbIIIeHUs. Eciim Bbl HE MOXeTe 3TO
3amucaTh, TO BEJIHWKA BEPOSITHOCTH TOTO, YTO BBl HE MOJHOCTHIO IMPOIyMald
npobsieMy win pemieHue. Ilnoxas rpaMmartvka W MOCTPOCHHE MPEASIOKEHUS
ABIIAIOTCA TAaKXKe MOKa3aTeseM HeOpeKHOTo MblieHus. [loaToMy nepBblIif mar B
HaMMCAaHUM JI000H MporpaMMbl — 3amucaTh TO, YTO JIETAeT MporpaMma, U Kak
OHa 3TO JIeJIaeT.

EcTb pa3Hble MHEHHS O BO3MOKHOCTU MBIIIJICHUSI BHE S3bIKA, HO 51 YOSXK/IEH,
YTO aHAJIUTHUYECKOE MBILIUIEHHE TOTO TUIA, KOTOPBIH HYXKEH B KOMIBIOTEPHOM
IIPOrPaMMHUPOBAHNH, TECHO CBSI3aHO C SI3bIKOBBIMU HaBBIKaMU. Sl He 1ymaro, 4To
SBIIETCS CIYYalHOCTBIO TO, YTO MHOTHE W3 3HAKOMBIX MHE JIy4YIIuX
MPOrPaMMHUCTOB UMEIOT TUIUIOMBI 110 UCTOPHUHU, (PUIOJIOTHH U CXOKUM HayKaM.
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Taxxe He ABISETCA CIYYaWHOCTBIO TO, YTO HEKOTOPBIE M3 BUIAEHHBIX MHOWU
XYJIIMX MPOrpaMM ObUIM HANMCaHbl MH)KEHEpaMH, GU3NKaMU U MaTeMaTHKaMH,
3aTpaTUBIIMMU B YHHBEPCUTETE MAcCCy HHEPIHMHM Ha TO, YTOOBI JEpiKaThCs Kak
MO>KHO JIANbIIIE OT 3aHATHUH T10 S3BIKY U JIUTEPATypE.

CyIHOCTh 3aKII0YaeTCsl B TOM, YTO MaTeMaTHYecKas MOJrOTOBKA MOYTH HE
HY’)KHa B KOMIIBIOTEPHOM TPOTPAMMHPOBAHUH. TOT THI OpraHU3aIMOHHOTO
MacTepCcTBa W  AHAJIUTUYECKUX  CIOCOOHOCTEH, KOTOpBIA HYyXKEH s
MPOTrpaMMHUPOBAaHUS, CBSI3aH TMOJIHOCTHIO C TYMaHUTapHBIMH Haykamu. Jloruka,
HampuMep, TpernonaBaigach Ha ¢uiocopckoMm QaxkympTeTe, Koraa s ObUT B
yHuBepcurete. [Iporecc, ncnonp3yemplii IpU MPOSKTUPOBAHWU M HATMCAHHUH
KOMIBIOTEPHBIX MPOrpaMM, IMOYTH MOJHOCTBIO HICHTHYEH TOMY, KOTOPBIH
WCIOJIB3YETCs, YTOOBI COUMHATH M NMHcaTh KHUTH. [Ipoiiecc mporpamMmmMupoBaHus
COBCEM HE CBSI3aH C TEMHU MPOIECCaMHU, KOTOPbIE MCHOIB3YIOTCS ISl PEUICHUS
MaTeMaTHYECKUX YPABHEHU.

31ech g Aenar0 pasnuuue Mexay HHpopMaTukou (computer science) —
MaTeMaTU4eCKUM aHaITN30M KOMITBIOTEPHBIX mporpamm — u
MPOrpaMMHUPOBAHUEM WM Ppa3padOTKOH MTPOrpaMMHOTO OOECTieueHUusT —
JUCIUIUTMHOW, WHTEPECYIOMIEHCS HAMMCaHWEM KOMITBIOTEPHBIX IPOTPAMM.
IIporpamMmmupoBanre TpeOyeT OpraHU3aIMOHHBIX CIIOCOOHOCTEH W S3BIKOBOM
MOJATOTOBKM, a HE aOCTPaKTHOTO MBIIUICHNUS, HEOOXOJAMMOTro JUisl 3aHSTUN
MaTeMaTHYeCKUM aHam3oM. (B yHuBepcuTeTe MEeHs 3aCTaBWIM MPOXOAUTH T'OJT
Ha JIGKIIMA 10 MAaTEMaTH4YEeCKOMY aHajlu3y, HO s HUKOT/Ia W3 HEro HUYEro He
MCIOJb30BAJl HA Ha 3aHATUAX MO MHPOpPMATUKE, XOTS A HUX MaTaHaiu3 ObLI
HEO0OXOAMMBIM YCIOBHEM, HH B PEeabHOM KU3HU).

Sl Kak-TO TMOMY4YWJ OTKPBITYIO DPEIEH3WI0 HA KHUTY, MOCBSIIEHHYIO MHOM
NpeIMETy MPOCKTHPOBAHMS KOMITHIISITOPOB, B KOTOPOH PELEH3EHT (KOTOPBIN
IpenojaBajll B OJHOM W3 BEAYIIMX YHHUBEPCHUTETOB) 3asiBWJI, YTO OH 'CUUTAET
a0COJIIOTHO HEYMECTHBIM BKJIIOUEHUE UCXOHOTO KOJa KOMIWISATOPA B KHUTY O
NpOoeKTUpOBaHUK KommuisTopoB". Ilo ero MHEHHIO, HEOOXOIWMO YUYUTh
"(yHIaMEeHTaJIbHBIM NIPUHLIMIAM" — JIeXalleld B OCHOBE MaTeMaTUKE U TEOPUHU
S3blKa, a JeTald peanu3aluuud — "TpuBuanbHbl". [lepBoe 3ameuyaHue umeer
CMBICJI, €CTTM y Bac CO3JaJIOCh BIICUATIICHWE, YTO KHUTA HAMUCaHa yYCHBIM-
CHEIMaIMCTOM 10 HWH(OpMaTHKe, a HE MNPOrPaMMUCTOM. PereH3eHT
WHTEPECOBAJICS JIMIIb AHAJIU30M KOMITMJISITOpA, a HE TeM KaK €ro Hamucarb.
Bropoe 3amedaHue mpocTo MOKa3bIBae€T BaM, HACKOJIBKO H30JHpOBaia ceds
HayyHas JMTa OT pPEaJbHOro TpyJAa MporpaMMupoBaHus. MHTepecHO, 4TO
OCHOBOTIOJIararomasi paboTra MO TEOpWUH S3bIKA, CHEJIaBIIas BO3MOYKHBIM
HanMCaHWe  KOMIWIATOPOB, ObUIa  BBIIOJIHEHAa B MaccadyceTckoM
TEXHOJIOTMYECKOM HMHCTUTYyTe JuHrBuctom Haymom Xomckum, a He
MaTEMaTUKOM.
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OOpaTHOI CTOPOHOM ATON MeJalln SIBJISETCS TO, YTO €CJIHM BBI 3aIUTH B TYTHK
IPU peIIeHUH MPOoOJIEeMbl, OJMH U3 JIyYIIMX CIIOCOOOB BBINTH U3 HETO — 3TO
00BsCHUTH MpobsieMy npusTento. [loyTn Bcerna perieHre BO3SHUKAET B Balle
rOJI0BE MOCPEANHE OOBICHEHUS.

6.1. HaunnaiiTe ¢ KOMMEHTapHeB

Ecin BBI mociieioBasii COBETY B IPEIBIAYIIEM IMPaBUIIC, TO KOMMEHTAPUH IS
Balel  mporpaMMbl  yke  TOTOBBL. /[ TOro, d9ToOBl  TOJNYyYHTH
JIOKyMEHTHPOBAHHOE ONHMCAHHWE pealn3allii, Bbl MPOCTO MHUCATU U 100aBIISIH
BCJIE]] 33 KXKJbIM a03arieM OJIOKH KOja, pealu3yIolue KauyecTBa, ONMUCAHHBIC B
sToM ab3ame. OmpaBganwe 'y MeHs HE OBUIO BpeMEHH, 4YTOOBI J00aBUTh
KOMMeHTapuu'" Ha caMOM Jieje O3HawaeT "s THucal 3TOT KOJ 0e3 TpoeKTa
CUCTEMBI M Yy MEHsA HET BpeMeHHM Bocmpoussectu ero". Ecim cosgarens
MPOTrpaMMbl HE MOXET BOCTIPOM3BECTH MPOEKT, TO KTO K€ CMOXKET?

7. Unuraite KO

Bce mucarenn — 310 umTtaTenu. Bbl yumTech, KOrja CMOTPHUTE, YTO JCJIAIOT
JPyTHE TUcaTeId. Y JUBUTEIBLHO, HO MPOrpaMMHUCTBI — mucaTenu Ha Cut+ u
Cu — 9acTo He YHTaIoT KOJ. Tem xyxke. Sl HacTOSATEIIbHO PEKOMEHYTO0, YTOOBI,
KaKk MHHHAMYM, 4WICHBI TPYIIBI POrPAMMHPOBAHUSI YUTAIH KOJI JPYT Jpyra.
Yurarenb MOXKET HAWTH OUIMOKH, KOTOPbIC BbI HE YBUICIIH, M IOJIATh MBICIb,
KaK YJIY4IIUTh KOJI.

WUnest 3mece — He dopManbHas "KpUTHKAa Kozaa', WMeomas TOBOJLHO
COMHUTEIBHBIN XapaKTep: HUKTO HE XOUYeT HACTYyNaTh Ha HOTY KOJUIETe,
MO3TOMY IIAHCHI TIOJYYUTh IIOJIC3HYI0 OOpaTHYK CBsS3b B (hopMajabHOU
cUTyanuu Majbl. JIJI1 Bac JIydie MPUCecTh ¢ KOJUIETOW M MPOCTO pa3o0paTh KO
CTpOKa 3a CTPOKOM, OOBSACHSS YTO KaK JEJAeTCs U Moydasi KaKyro-To 00paTHYyIO
CBs3b M coBeT. [lyis TOro, 4ToOBI MOJOOHOE YNpPa)KHEHUE MPHHECIIO MOJIb3Y,
aBTOp KOJa HE JOJ/DKEeH JellaTh HHKAKWX TpeABapUTEIbHBIX IMOSCHEHH.
Yurarenb IOKEH OBITh CIIOCOOCH MOHWUMaTh Kox, umrtas ero. (Ham Bcem
MPUXOINIIOCH UMETh JIENI0 C yYeOHWKAMH, CTOJb TPYIHBIMH JIJIi TTIOHUMAaHHS,
YTO HUYETO HEeJb3s OBbLIO MOHATH 0€3 OOBSICHEHUs IpenofaBaTelis. XO0TS 3TO U
rapaHTUPyeT, 4TO MperojaBaTe]ib HE OCTAHETCs 0e3 paboThl, HO HHKAK HE
OoTpakaeTcs Ha aBTOpe ydeOHHMKA). Eciu BaM mpUNUIOCh OOBSICHATH YTO-TO
BallleMy YUTATEI0, TO ATO 3HAYUT, UYTO BaIlle OOBSICHEHNE TOJHKHO OBLJIO OBITH B
KOJie B BUJIe KOMMeHTapus. J[00aBbTe ATOT KOMMEHTApHUil, KaK TOJbKO BbI €rO
MIPOM3HECIIN; He OTKJIAbIBAMTE 3TOTO 0 OKOHYAHHS MPOCMOTPA.
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7.1. B nexe coBpeMeHHBIX MPOrPAMMUCTOB HET MeCTa
MPUMAIOHHAM

OTo0 cneAcTBHE U3 MpaBWiIa uyTeHus. [IporpaMMHCTBI, KOTOpBIE AYyMaroT, YTO MX
KOJI COBEpILIEHEH, KOTOPhIE OTBEPraloT KPUTHKY, BMECTO TOTO, YTOOBI CUUTATH €€
MOJIE3HOM, M KOTOpble HACTAaMBalOT HAa TOM, 4YTO OHHU JOJDKHBI paboTaTh
BTUXOMOJIKY,  BEpPOSITHO, MUOIYyT TapadapliuHy, HE  MNOJIAIOUIYIOCs
COIIPOBOXKACHUIO — XK€ €CIIM KaKeTcs, 4To oHa pabortaer. (CmbIcioBoe
yZapeHue 3/1eCh Ha CIIOBE KAJCEMCsL).

8. PazouBaiiTe ci10:kHbIE P00JIeMbI HA 321a4¥ MEHbIIET 0
pa3mepa

Ha camom niene 3To Taxke mpaBUIIO U JUTEpaTypHOro ctuwisl. Ecnu koHuenuuio
CJIMIIKOM CJIOKHO OOBSCHHUTH 32 OJIMH pa3, TO pa30eiiTe ee Ha MEHbIINE YaCTH U
OOBSICHSNTE KaXIyr0 1O odepenud. To ke Ha3HaueHWE Yy TJIaB B KHHIe M
naparpados B riaBe.

Kak mnpumep, CBs3aHHBII € OPOrpaMMHUpPOBAHUEM, BO3BMEM IPOLIMTOE
OMHapHOE JepeBO, OTIINYAOIIEeCs OT HOPMAIBHOTO JiepeBa TeM, YTO yKa3aTellb
Ha y3elI-MOTOMOK B KOHIIEBOM y3JIé yKa3blBaeT Ha caMo JIepeBo.
JlefCTBUTENbHBIM MPEUMYIIECTBOM MHPOIIUTOTO JEpeBa SBISETCA TO, YTO €ro
JErKO IMepeceyb HEePEeKypCHUBHO TMpPH TMOMOIIM ATHX JOMOJHUTEIbHBIX
ykazareneit. [Ipobrmema 3aKkirodaeTcss B TOM, 9TO CIIOKHO BBIUTH U3 aJlTOPUTMOB
nepeceueHus (B 0coOEHHOCTH oOpaTHoro mnepecedenusi). C Apyroi CTOpPOHBI,
uMesl yKaszaTellb Ha y3ell, JIETKO HamucaTh alfOPUTM MOMCKa MOCIEAYIOIEro
JneMeHTa B oOpaTHOM mopsake. Ilyrem wu3MeHeHUs (GOPMYIHPOBKH C
"BBITIOJTHUTHh TIepecedeHne B oOpaTHOM Tmopsake" Ha '"Ha4aB C camoro
OTJAJICHHOTO Yy3J1a, UCKATh MOCIIEIYIOIINE IEMEHTHI B 00paTHOM MOPSIJIKE, 0K
OHM HE 3aKoHYaTCs" MOoTydaeM pa3perrMyro 3a1aqy:

tree t; // nepeBo
node = postorder first( t ); // UCXOOHEIM y3eJl
while ( node ) // ecTb eue y3JH?
node = postorder successor( t ); // crenmyomuii ys3ey-poanTesib

9. MHcnouab3yiTe BeCh SI3bIK

9.1. Ucnoab3yiiTe 11t paboThl COOTBETCTBYIOIIUIA
HHCTPYMEHT

JlanHoe mpaBuiio SIBJISIETCS CIIYTHUKOM mpaBwia "He myTaiiTe mpuUBBIYHOCTH C
YUTAEMOCTHIO", TIPEJICTABICHHOTO HIDKE, HO CKOpee OoJiblle KacaeTcs MmpolieM
pykoBoacTBa. MHeE 4YacTo TOBOpAT, YTO CTYIEHTaM HE pa3pellaercs
UCTIONB30BaTh HekoTopbsle yacTd Cu mmm Cut++ (0OBIYHO 5TO yKazaTeln),
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nmoroMy 49Tto OHH "HeuuTaembl'. OOBIYHO JTO TIPAaBHIO HABA3BIBACTCS
pykoBoauTensvy, 3Haromumu POPTPAH, BEMCHK wmm Kakoii-To apyroii
A3bIK, HE MOAJCPKUBAOLIMM yKa3areaw, MO0 UX HE OYEHb-TO 3acTaBUILb
n3zydath Cu. Bmecto Toro, 4to0Obl JIOMYyCTHTH, YTO MX 3HAHUS HEJOCTATOYHBI,
TaKue pPYyKOBOAMTENHW OYyIOyT JIydllle KaJIeYUTh CBOUX IPOTPAMMHCTOB.
VYkazaTenu OTJIIMYHO YUTAEMBI JJIs MporpaMMucToB Ha Cu.

W HaoOopoT, d BHUAEN CHUTyallUu, IZ€ PYKOBOJCTBO TpeOOBaslo, UYTOOBI
IPOrpaMMUCTBI Iepenuiu ¢ si3bika nporpammupoBanust Tuna KOBOJI na Cu, HO
HE JKeJaji0 OIUTAaYMBaTh IEPETOArOTOBKY, HeoOXonumyro 1 mepexona. Wmm
Xy’e, PYKOBOJCTBO IUIATWJIO 3a TMEPErNoJroTOBKY, HO HE IpPeJOCTaBIIsIO
BPEMEHHU, HEOOXOAMMOro JUIsl JI€HCTBUTENIBHOTO H3YyYEHHUs MaTepuana.
[TepenoaroroBka sIBIsSIETCS 3aHATHEM, TPeOYIOINUM Bcero padodero nHs. Bel He
MOJKETe OJIHOBPEMEHHO BBHITIONHATH "TONIE3HYI0" paboTy, a €Cii TOIBITaeTeCh,
TO Ballld JIEHbI'W OYyJyT BHIOpOIIEHHI Ha BeTep. Tak mwin uHave, mocje Toro, Kak
PYKOBOJIUTENN BUAAT, YTO HMX pPAOOTHUKM HEe OBLIM IPEBpALIEHbl B Typy
nporpammupoBanuss Ha Cut++ mocie 3-AHEBHOIO KpaTKoro Kypca, OHHU
pearupyroT, HakJIaJblBas OrPAaHUYEHHS Ha HCIIOJIIb30BAHWE HEKOTOPBIX YacTeu
A3bIKa. DAKTUYECKH TOBOpS "BBI HE MOXKETE MCIOJB30BAaTh Ty 4acTh Cutt,
KOTOpasi He I0XO0’Ka Ha S3bIK, KOTOPbIM Mbl HCHONB30BaIM 0 Iepexoja Ha
Cut++". EcrecTBeHHO, 4TO OyAeT HeNb3sl OSKCIUIyaTHPOBAThb HU OAHY U3
MPOTPECCUBHBIX OCOOEHHOCTEH sI3bIKA — KOTOPBIE MPEXIE BCErO M SBISIOTCA
IJIaBHOM NPUYMHOM €ro UCIONBb30BAaHUS — €CIM Bbl OrpaHMYUTE Ceds
"mpocTelmuM" MOAMHOXKECTBOM OCOOCHHOCTEH.

I'nsaas HA 9TH OrpaHUYEHMS], MHE B NIEPBYIO OYEPEb HHTEPECHO 3HATH, 3a4EM
obut0 MeHsaTh KOBOJI Ha Cu. IIpunyxaenne nporpaMmmuctoB Ha s3bike KOBOJI
ucnonb3oBaTh CH Bcerja nopaxano MeHs cBoeil 6onbiioi rirynoctsio. KOBOJI
— BEJUKOJICTIHBIA S3bIK s paboThl ¢ 0a3aMu JaHHBIX. Y HEro ecTh
BCTPOEHHBIE IPUMUTHUBBI, YIIPOLIAIOIINE BHIMOIHEHHUE 33/1a4, KOTOPbIE JOBOJIBHO
tpyaubl s Cu. Cu, B KOHIIE KOHIIOB, OBUI pa3paboTaH il CO3JaHUSA
OTIEPALIMOHHBIX CHUCTEM, a HE CHCTEM yIpaBieHus 0azamMu IaHHBIX. J[0BOJIBHO
npocto aonodHuTh KOBOJIL, uToObl OH mojaep:kuBajl MOAHBIA rpaduuecKkuit
uHTep(delic noap30BaTeNs, €CJIM ATO €ANHCTBEHHAs MpUYHHA nepexona Ha Cu.

10. ITpoGsiema 10/15KkHA OBITH XOPOLIO MPOAYMAHA NeEpe
TeM, KaAK OHa CMOeT ObITh pPelIeHa

OTO mpaBWIO € JABYMS IOCIEAYIOIIMMHU I€PBOHAYAIBHO pACIOIAaraioch B
Hayvaje 3Toi rnasbl. [logymas, s mepeMecTui UX CloJia, Tak Kak MoOoscs, yTo,
MPOYUTAB MX, Bbl NPOIMYCTUTE OCTaBUIYIOCS 4acTh IJaBbl. OIHAakKO B MOM
HaMEpEeHUs1 He BXOIUT YTEHHE NPOMNOBeJIeH. DTH MpaBuia MOCBSIIEHb BECbMa
peasIbHBIM Mpo0JieMaM M BO MHOTHX OTHOIIEHUSX SBJISIOTCS CAMBIMHU Ba)KHBIMH
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MPaBWJIAMH B 3TON KHUTE.

Hacrosiiee npaBmiio sIBIsieTCS HACTOJNBKO OYEBHIHBIM YTBEP)KICHHEM B
MOBCEHEBHOM JKHU3HU, YTO KAKETCS CTPAHHBIM €0 BOCIIPHATHE KaK €/1Ba JIU HE
€pecH NPUMEHHTENBHO K MPOrpaMMHPOBaHUIO. MHE YacTo TOBOPST, YTO
"HEBO3MOXKHO TOTPATHTh IATH MECSIEB HA NMPOEKTUPOBaHHME, HE HANWCaB HU
OJTHOM CTPOKM KOJa — BeJb Hallla MPOU3BOAUTEIBHOCTh M3MEpSAETCS YMCIOM
CTPOK KOJa, HaIIMCaHHBIX 3a JeHb". JIroau, roBopsinee 370, 0OBIYHO 3HAIOT, Kak
JleJaeTcsl XOPOIITUH MPOEKT; MPOCTO Y HUX HET 3TOH "pockomn".

Moii OIBIT TOBOPHT, YTO XOPOIIO CIIPOSKTHPOBAHHAS MPOTpaMMa HE TOJIBKO
paboTaer myurie (WM MpocTo paboTaer), HO U MOXKET ObITh HamucaHa ObIcTpee u
ObITH MpOIIE B CONPOBOXKIACHUH, YE€M IUIOXO CIPOEKTHpOBaHHas. JlumiHue
YeThIpe Mecsla MPU MPOSKTHPOBAHUU MOTYT COKOHOMHUTH BaM 0oJjiee 4eThIpex
MECSIIeB Ha 3Tale pealn3alud U OyKBaJIbHO TOJBI B MEPUOJ COTPOBOXKICHHUS.
Bam He 100uTbCS BBICOKOW NPOU3BOJAUTEIBHOCTH, €CIM  MPUXOJUTCA
BbIOPACKIBATh MPOLUIOTOIHIO pabOTy U3-3a CYILECTBEHHBIX U3bSHOB IIPOEKTA.

Kpome Toro, CKBepHO CIIPOEKTHPOBAHHBIE TIPOTPAMMBI TPYIHEE PEaTn30BaTh.
ToTt aprymeHT, 4yTo y Bac HET BPEMEHH Ha NMPOEKTUPOBAHHE, TIOTOMY YTO BBI
"NOJKHBI  3aXBAaTUTh PBIHOK IIPOrpaMM Kak MOXHO cKopee", IpOCTO He
BBIJICP)KMBACT HHUKAKOW KPHUTUKHU, IMOTOMY 4TO peaju3alus IUI0X0oro (Wim
HHUKAKOT0) MPOeKTa TpedyeT ropasno 00JblIe BpEMEHH.

11. KoMnb10TEepHOE POrpaMMHUPOBAHHE SBJIACTCH
HHAYyCTpHel 00CTyKUBAHUSA

MeHss  WHOrIa  IIOKHPYET  HEYBaXKEHHE, MPOSBISIEMOE  HEKOTOPHIMU
NPOTrPaMMHUCTAMU IO OTHOUICHHUIO K MOJIb30BATENSIM CBOUX MPOTPaMM, KaK eCIIu
Ob1 "mosTb30BaTENh" (MMPOU3HOCUTCS C TIPE3PUTEIBHON YCMENTKON) OB HU3IIEH
dbopMoif KM3HHM, HECNOCOOHOW K ITO3HaBaTeNbHOW mdesTenbHOCTH. Ho dakt
COCTOUT B TOM, YTO BECh KOMIBIOTED CYHICCTBYET JIUIIb C OJHON IEINbIO:
CIIy’)KUTh KOHEYHOMY TIIOJIb30BATENI0 HAIUX NPOAYKTOB. Ecinu HUKTO OBl He
MI0JIH30BAJICSI KOMIIBIOTEPHBIMH ITPOrpaMMaMH, TO He ObLIO OBl MPOTPaMMHKCTOB.

[leyanbHBIM (aKTOM SIBISIETCA TO, YTO CYIIECTBEHHO OOJIBIIE TTOJOBUHBI
pa3pabaThIBa€MOT0 €XET0JHO KOa BhIOpachIBaeTCs 3a HeHamoOHOcThIo. Takwue
NpOrpaMMbl MJIM HUKOTJA HE MOCTYMAIOT B AKCIUTYyaTaIHIO0, WIH UCIOIb3YOTCS
JHIIb OY€Hb KOPOTKOE BpEMs, TOCJIE Yero BHIOPACHIBAIOTCA. DTO O3HAYaeT
HEBEPOATHYIO TOTEPIO0 MPOU3BOIUTEIBHOCTH, COKpamias Ui OOJbIIMHCTBA
YIPaBJISIONMX peajbHbIC CpelHeCYyTOoYHbIe U(PBI BbipaboTku. [lomymaiite o
BCEX HAYMHAIOIMUX (pUpPMax, BBITYCKAIONIMX MPOTPaMMBbl, KOTOPhIE HUKOTAA HE
OyAyT MpoJaHbl, O BCeX BHYTPUPUPMEHHBIX TPYINaxX pa3pab0oTYNKOB, MUITYIIIUX
OyXraJiTepcKue MaKkeThbl, KOTOPBIMU HEJb35 TIOJIb30BATHCSL.
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Jlerko yBHIETh, KaK BO3HHMKAET 3Ta Ie€YalbHAas CHUTyalUs: IPOrPaMMHCTBI
CO3AI0T MPOrPaMMBbI, KOTOPbIE HUKOMY HE HY’KHBI. MCIIpaBUTBH €€ TOXe JIerko,
XOTSl 3TO U CTaJKHUBAETCS C HEOXHUJAHHBIMM TPYAHOCTAMH B HEKOTOPBIX
YCIIOBHAX: CIIPOCHUTE JIFOJIEH, UTO UM HY>KHO, U 3aT€M CJeJaiiTe TO, 4YTO OHU BaM
CKa3aJH.

K coxaieHuto, MHOTHE NPOrpaMMHUCTBI IPOU3BOASAT BIIEUATICHHE I10JIararo-
IUX, YTO KOHEYHbIE M10JIb30BATENN HE 3HAIOT, yero XoTst. B3nop! [loutu Bcerga
NOJIb30BATENIN OKA3bIBAIOTCS TAK 3aIlyraHbl CHILIIOIIMM CIIEHUAIbHBIMU TEPMHU-
HaMu "sKcrepTroMm', 9TO 3amMoiKaroT. MHe Jacto roBopuwin: "S 3Hat0, 4TO MHE
HY’KHO, HO HE MOTY 3TO BbIpa3uts'. Jlyummuii oTBeT Ha 3T0: "OTIMYHO, CKaXKHUTE
3TO Ha HOPMAJIBHOM SI3bIKE — s CAEJIAI0 IEPEBO Ha KOMIIBIOTEPHBIN".

12. BoBJjiekaiiTe mosib30BaTesieid B mpomece
NPOEKTUPOBAHUS

13. 3aka34uk Bcerjga npas

Hu onHoli mporpamme He NOOUTbCA ycCIexa, €ClIM €€ NPOEKTUPOBIIMKU HE
00IIat0TCsl HEMOCPECTBEHHO C €€ KOHEUHBIMH IoJib30BaTensiMu. HecMoTps Ha
3TO, YacTO CHUTyamws OoJjble HarmoMuHaeT urpy ('ucrmopueHHbd TenedoH"), B
KOTOPYIO MHOTHE M3 Hac UTpajii B IETCKOM cajay U Ipu KoTtopoi 20 pedsaruiiex
camiarcs B Kpykok. Kro-HuOynps miemder ¢pa3y cBoeMy coceny (Cocenke),
KOTOPBIM IepefaeT ee CBOEMy, M Tak jJajee Mo Kpyry. 3a0aBa 3aKIHO4aeTcs B
TOM, 4TOOBI MOCTYIIAaTh, KAK COOOIIECHNE 3BYUUT TOCIE TOTr0, KaK MPOHJET BECh
Kpyr — OOBIYHO HHYEro IOXO0XKEro Ha HCXoaHyrko ¢paszy. Tor ke camblit
IpoIecC YacTo BCTpeuaeTcs Nnpu pa3zpadorke mporpamm. Ilons3zoBarens roBoput
C YNpaBIIOUIMM, JOKJIAIBIBAIOLIMM JPYroMy YyHpaBIAIOLIEMY, KOTOPBIN
HAHUMAeT KOHCYJIbTalMOHHYIO GupMy. [Ipe3suaeHT KOHCYIbTallMOHHON (UPMBbI
pasroBapuBaeT C PYKOBOJAUTENEM pa3pabOTUYHMKOB, KOTOPHI B CBOIO OYepeib
TOBOPUT CO CTapUIMM IPYIIbI, OOpaIlaOIIMMCS, HAKOHEL, K MPOrpaMMHCTaM.
[IIaHChI HA TO, YTO Jaske MPOCTOM JTOKYMEHT ¢ TpeOOBAHUSAMH OCTAHETCS IOCIIE
3TOTO MPOLECCa HEBPEAUMBIM, PABHBI HYJIO. EIWHCTBEHHBIM DPELICHUEM 3TOU
poOJIeMbI SIBJISETCSI TECHOE BOBJIEUEHHUE TOJIb30BaTelNel B Ipolecc pa3paboTKy,
Jdydlle BCEro IyTeM BKJIIOUCHMs, IO KpallHEH Mepe, OJHOro0 KOHEYHOIro
NOJIb30BATENs B KOMAH/Y Pa3paO0TUUKOB.

PoncTBeHHas cuTyanys CKIAABIBACTCSA B CIydae MPOCTOH CAMOHAJECSHHOCTH
4acTH NIPOTrPAMMHUCTOB, KOTOPBIE TOBOPAT: "SI 3HAI0, YTO NOJIB30BATENIN CKA3aJIH,
YTO MM HYXHO CJeJIaTh 3TO TaKUM CHOCOOOM, HO Y HMX HET JIOCTaTOYHBIX
3HaHMUI O KOMITBIOTEPAX, YTOOBI MPUHATH CO3HATEJIBHOE peIleHHe; MOil crocol
aydure”. Taxkoe OTHomEHUE (AKTUUECKH TapaHTHPYeT, 4YTO IPOrpaMmoit
HUKOT/la He OyayT mosib30BaThes. VICIpaBUTh CHUTyalMiO 371€Ch MOXKHO,
opULMAIBHO Ha3HAUYUB KOHEYHOIO IIOJb30BATENsS JIMLOM, OLICHUBAIOIIUM
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Ka4ecTBO MpoekTa. HUKTO He MOXXeT HavyaTh MHUcaTh KOJA A0 TeX IOp, MOKa
[OJIb30BATENb-4JIeH KOMaHJbl HE JacT Ha 370 A00po. CoTpyaHHKH,
UTHOPHUPYIOIIHME TMPOEKT B MOJIb3Yy CBOMUX HIEH, IOJKHBI ObITh YBOJEHBI. B
pearbHON KHU3HH sl TOZOOHOTO THIIA JETCKOTO YIPSMCTBA HAa CAMOM JIeJie HET
MecTa.

[Ipy STOM HYXHO CKa3aTh, YTO ONBITHBIM MPOEKTUPOBIIMK 3a4acTyIO
npeiaraeT Jydllee peleHue MpoOieMbl, YeM TO, YTO MPUAYMAHO KOHEUHBIM
MOJIH30BATENIEM, B OCOOCHHOCTH, €CIHM y4YeCTh, YTO KOHEUYHBIC TOJIbh30BATENH
4acTo mpeyiaraoT HHTepdeicsl, co3aanHbe Mo 00pasily mporpaMm, KOTOPBIMH
OHM TIOCTOSIHHO TIOJIb3yIoTCA. HecMoTps Ha 3T0, BBl JOMKHBI yOEIUTh
MOJIb30BATENsI, YTO Ball CMOCO0 JIydile, Mepex TeM, KakK €ro peaiu3oBaTh.
"Jlyumuit" wHTepdeiic He SBISETCSs ITydIlIUM, €CIM HHUKTO, KpOMe Bac, He
CMOXeT (MJIM HE 3aX0UYeT) UM I0JIb30BaThCA.

14. Majioe — 310 npekpacHo (00Jb1I0€ == MeJJIEHHOE)

Pacnyxanme mporpamMm sBisieTCss OrpoMHON mpoOiemoit. JKecTkuit  auck
BMeCTUMOCTBI0 350 MOaiT Ha MOEM JIPNITONE MOKET BMECTHTH OTEPAIMOHHYIO
CUCTEMY, YCEUEHHBbIE BEPCHU MOMX KOMIIMJISATOpa U pelakropa U Oosblie
HU4Yero. B crapomaBHue BpeMeHa st MOr pa3mecTuth Bepcuu st CP/M Tex ke
porpaMM Ha €IMHCTBEHHOH IMCKETe BMECTHMOCTHIO 1,2 Mobaiita. UNIX B TO
BpeMsl CIIOKOWHO pabotanm Ha 16-paspsaHom PDP-11 ¢ 64 Koaiitamu snpa
(BHyTpeHHeH mamsaTH). B Hame BpeMs OOJBIIMHCTBO OINEPAMOHHBIX CHUCTEM
TpeOyroT 32-pa3psAHbIX MallMH ¢ MUHUMYM 16 MoOaiitaMu ornepaTHBHOU
namsATH, 4TO0bI paboTaTh ¢ MPUEMIIEMON CKOPOCThIO*. S yOexkIeH, 9To Gobiiast
4acTh ATOTO pAaCIyXaHWs MaMITH SBJISETCA Pe3yJiIbTaTOM HEOpEeKHOro
IPOrpaMMHUPOBAHUSL.

B noGaBok k mpobieme pazmepa y Bac Takke €cTh mpobjemMa co BpeMeHEeM
BBINIOJIHEHNS. BupTyanbHasg namsaTh He SBIIETCA HACTOSIIEH MaMAThio. Ecin
Ballla MporpamMma CIHUIIKOM BEJHKa, YTOObI TOMECTHTHCS B OIEPATUBHOMN
NaMsATH, WIK €CIH OHA BBIMOJHSAETCS OJHOBPEMEHHO C IPYTMMH MPOrpPaMMaMU,
TO OHAa JOJDKHAa MEPUOAMYECKH IOJKAauMBaThcs ¢ Aucka. Ha 3Tm monakaukw,
MSATKO BBIPAXKasCh, pacxoAyercs Bpems. UeM MeHsblle ImporpaMmMa, TEM MEHeEe
BEPOSITHO, YTO MPOU30IIET MOIKAYKA, U TeM ObICTpee OHA OYIET BBITOJIHATHCS.

Tpetbelt nmpobnemoit siBisgeTcs MoAyJlbHOCTh. OnHAa M3 OCHOB (UI0COPUN
UNIX rnacur "menbiie — nydme". bosbline 3ajayd Jydlle BBITOJHSIOTCS
B3aHMO/JICUCTBYIOIIEN CUCTEMONW MalE€HbKUX MOAYJBHBIX MPOTPaMM, KaxKJIas U3
KOTOPBIX JEJIaeT XOpOILIO JIMIIb OJHO 33JaHHe, HO KaXJas M3 HUX MOXET
cool0marecsi ¢ ApyruMH KoMrnoHeHTaMu. (CTaHgapT CBS3M W BHEAPEHUS

* Vike He peskoCTh EMKOCTb AUCKOBOM NaMSTH, MPEBBIIAIOMIAS CITYCTs 5 JIET yKa3aHHbIE
ABTOPOM 3HAYEHUS Ha JBa MOpPsAKA, a ONEPAaTUBHON — Ha MOPAI0K. — [Ipum.nepes.



30 IIpaBuja nporpammupoBanus Ha Cu u Cu++

o6wvekToB Microsoft (OLE) no6asmsier 3o cBoiictBo B Windows, a OpenDoc —
B Macintosh). Ecnm Bame mnpuiokeHue NpeACcTaBiseT CcOO00OW MOIYJIbHYIO
KOHCTPYKUHUIO U3 MaJIEHbKUX MPOrpaMM, pabOTalolUX BMECTE, TO CTAHOBHUTCA
OYEHb IIPOCTO HACTPAUBATh Ballly MPOrpamMMy IO 3aKa3y MyTeM CMEHbI MOAYJIEH.
Ecnu Bam HE HpaBUTCS 3TOT PETaKTOP, TO MTOMEHSMTE Er0 HA HOBBIM.

Haxkonern, MIpOrpaMMBI 00BIYHO YMEHBIIAIOTCS B rporecce
yCOBEpIIEHCTBOBaHUS.  bojbline mporpamMmbl, BEpOSTHO, HHUKOIJIAa HE
MOJIBEPTATIUCH YCOBEPLICHCTBOBAHUSM.

PaspickuBasgs pemieHne 3TOH TPOOTEMBI, S 3aMETHJ, YTO KOJUJICKTHBBI
MPOrPaMMHUCTOB C TIOXMM PYKOBOJICTBOM YacTO CO3JAIOT M3JIHIIHE OOJbIINe
nporpamMmbl. To ecTb Tpymnma KOBOOEB OT MpPOrpaMMHUPOBAHUS, KaKIbIA M3
KOTOpBIX paboTaeT B OAMHOYKY B CBOEM O(HcCe U HE Pa3rOBapUBaeT C APYTHMH,
HaAIMIIIET MacCy JIMITHETO Koja. BMecTo ofHOW BEepCHHM MPOCTON CITy>KeOHOM
(GYyHKINHU, HCIONB3yeMOHl MO Bcel cucreMe, KaKAblii MpPOrpaMMHUCT CO3AAcT
CBOIO BEPCHIO OJHOM U TOMH k€ (PYHKIIHH.



YacTth

OO61ue npodJieMbl pa3padoTKu
IpOrpamMm
OTa 4YacTh KHHTH COJEP)KHT OOINWe TMpaBWiIa Ui Tporecca pa3paboTKu

IporpaMM M He Kacaercs jaertaneil coocTBeHHO s3bikoB Cu u Cu++. S caenaro
3TO B MOCIEAYIOIUX YACTSX.
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15. IIpexae Bcero, He HABpeau

DTO WpaBWIO KacaeTcsi CONMPOBOXIEHHS Mporpamm. byayunm peOeHKOM, s
YUTal HAay4YHO-(DAaHTACTHYECKWil paccka3, B KOTOPOM  He3aJawIMBBIN
MYTEIIECTBEHHUK BO BPEMEHH CIyYallHO HACTyNaeT Ha JIOMCTOPUYECKYIO
6a00uKy M, BEpHYBIIHCh B CBOE€ BpeMs, HAXOIUT OKPYKAIOUIMH MHUp
M3MEHUBIIUMCS Y)KACHBIM 00pa3oM. DTO MOX0XkKe Ha OOJIbIINE KOMIIBIOTEPHBIE
MPOrPaMMBIl, TJIe TPOHb 37IECh YTO-TO KaXKyIleecs He3HAYUTCIbHBIM — H TJie-
TO TaM BCSA TMporpaMMa repectaer paboratb. Meroabl O00BEKTHO-
OPUCHTUPOBAHHOTO TPOCKTUPOBAHMS CYIICCTBYIOT, WPEXKIE BCEro, JUIs
peteHust (WK 1Mo KpalHer Mepe sl 00JIerYeHust pelieH s ) TOH Ipo0iIeMbl B
OyaymieM, HO yKe CYHIeCTBYIOT MHUIUIMOHBI CTPOK CTaporo Kojia, KOTOPBIN
CETOHS HYXIAaeTCs B COIPOBOKICHHH.

MHe npuxoAauinoch BUIETh JIIOAEH, KOTOpble U3MEHSIOT MPOrpaMMy IPOCTO
MOTOMY, YTO MM HE HPaBUTCS, KaK OHA BBINNIAWT. JTO HE OYEHHb XOPOIIast
unes. Ecnim Bel He 3HaeTe BCeX 4YacTel MPOTPaMMBbI, 3aTParHBaeMbIX
M3MEHEHHEM (a 3TO MOYTH HEBO3MOXKHO), TO He Tporaite kon. Bel mMoxere
BIIOJIHE PE30HHO BO3pa3HTh, YTO HA CAMOM Jele HU OJHO U3 IPaBWII B ATOU
KHUTE€ HE OTHOCUTCS K COMPOBOXACHUIO MPOrpaMM. BeI mpocTo He MoxeTe
MEHSATh CYIIECTBYIOUIMHA KOJ B COOTBETCTBUH C KAKHM-TO METOAUYECKOM
PYKOBOACTBOM (Kak ObI BaM JTOr0 HH XOTEJOCh), HE BBI3BIBAS pPHUCKA
HCIIOIIpaBUMOTI'O BpEa. HpeI[CTaBJICHHBIC 3[1€Ch MMpaBuWJia MOJIC3HbI JIMIIb B TOM
cily4ae, KOrja Bbl HAUMHAETE IIPOrpaMMy C HYJI.

16. PegakTupyiite CBOIO NpOrpamMmmy

17. IlporpamMmma 10/I2kHA ObITH NEPENUCAHA He MeHee
ABYX pa3

18. Heib3s1 u13MepsITH CBOKO MPON3BOAUTEIbHOCTD
YHCJIOM CTPOK

[Ipexxne, xorga BBl M3yYaldd aHIJIMMCKUI B IIKOJE, TO BaM HHUKOTAAa HE
MPUXOJMIO B TOJOBY C/aBaTh UYEPHOBHK IHCbMEHHOTO 33/JaHUs, €CIH BHI,
KOHEYHO, PACCUMTHIBAJIM HA OICHKY BBINIE TPOWKH. TeM He MeHee, MHOTHE
KOMIIBIOTCPHBIC MPOTpaMMBbl SABJIAIOTCA IMMPOCTO YCPHOBUKAMHU W COACPIKAT
CTOJIBKO e OIMOOK, CKOJIbKO U YePHOBUKH BalllMX couMHeHui. Bee xopomme
mporpaMMbl BHAYaje HamMCaHbl, a 3aTeéM OTPENAKTUPOBAHBI C LEJIBIO
ynyumienus. (KoHeuno, s umero B BuAy "peJakTUpPOBaTh' B CMBICHE
"ucnpaniATe".)

WNwmeiliTe B BHUAy, 4YTO pEAAKTHPOBAHHE JOKHO OBITH CHEIaHO 110
OKOHYaHUH, MOTOMY YTO HEOTPEAAKTHPOBAHHBIN TEKCT MPOrPaMMEI, 10 CYTH,
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HEBO3MOKHO COIIPOBOX/IATh (TOYHO TAK)KE, KaK M Ballle HEOTPEAAKTUPOBAHHOE
COUMHEHHE OBLIIO HEBO3MOXHO unTaTh). Co3aaTenu MporpaMMbl 3HAKOMEI C €€
TEKCTOM U MOTYT BBINOJIHUTH pPEJaKTUpOBaHUE Oosiee >PPEKTUBHO, YEM
IPOrpPaMMHUCT, 3aHUMAIOLIUICS CONPOBOXKICHUEM, KOTOPBIA CHAayana JAOJKEH
ee pactmdpoBaTh MepeI TeM, KaK BHIIIOJHATH KaKyl0-TH00 peatbHyIo padoTy.

K coxanenuro, 3T0 Oo4eHb TMOXOXKE Ha TeaTpalibHOE IIOY, KOTJa KTO-TO
NUIIET NporpamMmy OBICTPO, HO HE Jymas O COMNPOBOXKICHUM WIH 00
aneranTHocTH. "Oro, OH BBIZACT B JIBa pa3a OoJbIlle KOAa BJABOE ObICTpee'.
Y4arure, 9T0 TOT k€ OCTHBIN COMPOBOXKIAIONINI MPOTPAMMHUCT OYIET 3aTeM
BBIHYXK/JICH 3aTpaTUTh B BOCEMb pa3 OoJyibllle BPEMEHM, COKparas
NepBOHAYANIBHBIN pa3Mep MPOrpaMMbl HAIOJIOBUHY U Jielas €€ MPUTOAHOMN JUis
UCTIONB30BaHMs. YHCIIO CTPOK KOjAa B JICHb, KaK Mepa oO0bema, He SIBIISETCS
MEPUIIOM ITPOU3BOIUTEIBHOCTH.

Ecin BaM HyXeH Apyroy, 4eM CONpPOBOKICHHE, MOTUB, TO UMEWTE B BHUAY,
YTO pPENaKTUPOBAHHE MOXKET PacCMaTpPUBATBhCS Kak MPOLECC yMEHbIICHUS
4ero-m60. MajeHbKHe IPOTrpaMMBbI BBITTOJIHSIOTCS ObICTpee.

19. Bbl He MOKeTe IPOrPpaAaMMHUPOBATH B H30JISILIUN

Knaccuyeckas kuura J[xepanvaa YoaitaOepra "The Psychology of Computer
Programming” (New York: Van Nostrand Reinhold, 1971) conepxut
BEJIMKOJIEIIHYI0O ~ HUCTOpPHIO 00 aBTomMarax ¢ Ta3UpOBaHHOM  BOOM.
AJMMHUCTpAIMs OJHOIO BBIYMCIMTEIBHOTO LEHTPA PEIIWIa, YTO CIUILIKOM
MHOTO BPEMEHH PacTPauMBaACTCSA COTPYIHUKAMH Yy aBTOMATOB C ra3upOBaHHOMN
BOJIOM. JItoam co3maroT MHOTO IIyMa W HAYETO MPH ITOM HE JENaloT, HOITOMY
aBTOMaThl yOpamu. Uepe3 HECKOJIbKO JHEH KOHCYJIBTaHThl Ha MecTaxX ObLIN
HACTOJIBKO MEeperpyKeHbl paboToH, UTO K HUM CTaJI0 HEBO3MOXKHO OOpaTUTHCS.
Mopailb COCTOUT B TOM, 4YTO JIIOJM COBCEM HE 3PS pacTpauyMBalId BpEMs:
OKa3bIBACTCS, U3/AaBast BECh ITOT LIyM, OHH IIOMOTAJIX APYT APYTy B PEIICHUU
npoOIeM.

W3onanus MoXeT cTaTh HacTosmedl mpobiemMoll B rpymnme OOBEeKTHO-
OPUEHTUPOBAHHOTO TMPOEKTUPOBAHUS, KOTOpass MO HEOOXOAWMOCTH JOJDKHA
COCTOATh W3  TOJb30BaTeNed, MPOEKTUPOBIIMKOB,  MPOTPAMMHUCTOB,
CIELHAINUCTOB MO JOKYMEHTallud U T.JA., pabOTarolUX COBMECTHO. Tak Kak
YHUCIO NPOTPaMMHUCTOB B 3TOH TIpylme dYacTo MeHbIle, uyeM B Oojee
TPaJUIIMOHHBIX MPOEKTHBIX KOJJICKTHBAX, TO CTAHOBUTCS TPYAHO HAWTH KOTO-
TO, C K€M MOXXHO OOCYIUTh HpPOOJEMbI;, CTPaaeT NPOU3BOAUTEIBHOCTS.
[TomymaiiTe 0 exeHemenbHBIX BEUYEPUHKAX B Balledl ¢GupMe, Kak CpelCTBE
HOBBIIIEHHSI TPOU3BOAUTENBHOCTH.
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20. ITycTbie moTepu BpeMeHH

Ecnu Bbl He MOXeTe pelUTh HENOJATIUBYIO MpoOJIeMy, TO 3aMUTECh Ha
HEKOTOpoe BpeMsi yeMm-TuOo napyrum. [IporpammmucTel uacto Haubonee
MPOAYKTUBHBI, KOTJAa CMOTPAT B OKHO, CJIOHSIIOTCS IO KOPUAOpaM € IyCThIM
BBIpAKEHHEM Ha CBOMX JIMIIAX, CUJIAT B Kade M MbIOT KO(e ¢ MOJIOKOM, WIIH
WHBIM CIIOCOOOM "TepstoT Bpems'.

S Obul CTyZeHTOM B Te JApPEBHHE BpPEMEHA, KOI/a IEPCOHATBHBIM
KommbioTepoM ObuT Apple I, a ceppe3Hble CTyAEHTHI-IPOTPAMMHUCTHI BTN
kopoOkamu S-100, KoTopbIe BBl IPOrPAMMHUPOBAIIN, BBOJS IBOMYHBIE KOMAH/IbI
NEepeKIIIYaTeNIIMU JIMLIEBON MaHeN! 1o oJHOMY OaifTy 3a pa3. (Eciau Bbl ObLIN
CYACTIMBYMK, TO HMEIM UHTEPIPETATOP s3bIKA BEVMCHK u TepMHHAII,
claenmaHHBIH W3 craporo TeneBm3opa). Crymentsl gemumu  PDP 11/70,
paborasuryto o UNIX (koropas otinuuno pabotana Ha 16-OuTOBON MammHe
¢ 64 Ko6aiit mamaru — bosxke moit! Kak Bce ¢ Tex mop ycoBepIIeHCTBOBAIOCH).
O BO3MOXXHOCTH  MCIIOJIb30BaHMSI  MEPCOHAJIBHOIO  KOMIIbIOTEpA IS
BBITTOJIHEHHSI IOMAIITHUX 33JJaHUN HEe OBUIO M peUH.

Ha cpenneM 3aHsTHM MO NPOrpaMMHUPOBAHUIO IPUCYTCTBOBAIIO OT 40 10 80
4eJI0BEK, 1 OJHOBPEMEHHO MPOBOAMIIOCH ILIecTb U Oonee 3aHsaTuid. [loaromy,
KOTJla Ha 3aHATUHM DPa3/laBalIOCh 3aJaHHe, TO Bbl XBaTanu Oymary ¢ HHUM U
OyKBaJbHO ONPOMETHIO OpOoCanuch BHH3 B TEPMUHAIBHBIA 3al, TIe
IIPUKOBBIBATIN Ce0s1 K KOMIIBIOTEPY M HAUMHAIU SPOCTHO MPOTPaMMHUPOBATH 10
TEX MOp, MOKa HE BBINOJIHIM CBOE 33JaHue. DTO MOIJIO IPOJOJIKATHCS
HECKOJIbKO JTHEH. Eciu Bbl OTpbIBaIMCh MOECTh UM MOCHATh, TO BAlll TEPMUHAI
3aHMMaJ JpPyrod, W y Bac NOSBIIAJIACh BECbMa pealbHas MEPCHEKTUBA HE
YIOKUTbCS B CPOK, OTBEJCHHBIM Ha 3anaHue. HexoTopele noau Bce eme
MIPOJOIKAIOT MPOTPAMMHUPOBATH MOJA0OHBIM CIIOCOOOM.

Takast 0oOcTaHOBKa, KOHEYHO, HE CIOCOOCTBOBAIAa XOPOUIO MPOAYMAHHOMY
MIPOEKTHUPOBAHUIO MTPOrPaMM, MTOITOMY OOJIBIIMHCTBO U3 3TUX MPOrpamMm ObLITH
B 4YEThIpe pa3za Oousiblie, 4eM HeoO0XO0AMMO, M TpeboBalIu B JBa pas3a OOJjblle
BPEMEHU Ha OTJIAJKY, 4eM TpeboBanock. K ToMy *ke, KOJIMUECTBO CTPOK KOJa,
HallMCaHHOE 3a Yac, COKpAalllaeTcsl MPOMOPLUOHAIBHO KOJIMYECTBY 4YacoB,
KOTOpBIE€ BBl MPOCHJIENH, IS HA 3KpaH. (OTO WLIH03US — JyMaTh, YTO BbI
MOJKETE JOCTHYb OOJbIIEH MPOM3BOAUTENLHOCTH, padoTas 12 4acoB B JI€Hb
BMeCTO 8).

OpHaxnpl, OyIydn Ha TMOCIEAHEM Kypce, s ObUI TaK pacCTPOCH, MBITAsICh
peIuTh OJHY MpoOJieMy, O KOTOPYIO OWJICS TOJIOBOW B TEYCHHE IMPHUMEPHO
YeThIpEX YacoB, YTO C UyBCTBOM OTBPAILCHHS 3aBEPIINI CEAHC U BBICKOYMI Ha
yiauny. IlpumepHO Tpu MHUHYTBI CIyCTs, KOTJa s CIyCKajcs IO XOJIMy 3a
MOpLHENH COCUCOK, MCKOMOE PELICHUE HEOKUJAHHO BCIUIBUIO B MOEH TOJIOBE.
D10 OBUTO HACTOSIIUM OTKPOBEHHEM: BBI OJKHBI PacciaaOUThCs, 9TOOBI 1aTh
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CBOEMY MO3TYy BO3MOXKHOCTH pabortaTh. K coxanenuio, s He cMOr mpoOUTHCS
Ha3aJ] K KOMITbIOTEPY, MOITOMY 51 TaK HUKOTJA W HE UCIPABHJI CBOIO OIITHOKY,
HO, IO KpaifHel Mepe, MOHSI, KaK JIOJKEH paboTaTh TOT MPOLIECC.

21. IIlnmuTe MporpaMmy € y4eTOM CONPOBOKICHUS —
BbI CIIENMAJIMCT MO CONMPOBOXKIECHUIO

ComnpoBok/IeHHEe HAaYMHACTCS HEMEMJICHHO IOCIE 3aBEepIICHUS MPOTPaMMBI, a
CONPOBOXKJCHUEM Ha JTOM CTaauu OOBIYHO 3aHWMAETeCh BBl CaMU. ITO
Xopomiasi MBICIb — OCYACTIMBHUTH CONPOBOXKAAIOIIETO IMPOTPAMMHUCTA.
[TosTomy Bamia mepBasi 3a00Ta O TOM, YTOOBI MpOrpamMma JIETKO YHUTANACh.
CrpykTypa 1 Ha3Hau€HHE KaXI0H CTPOKHU JIOJKHBI OBITh M30BITOYHO SICHBI, U
€CIIM 9TO HE TaK, TO BaM HY)XHO JOOABUTH MOSCHSIONINE KOMMEHTapHH.

OnHOlt W3 MPUYMH TOTO, YTO TOMCKM MaTeMaTHYECKHX J[0Ka3aTelbCTB
KOPPEKTHOCTH TPOTPAaMM OCTAIOTCSl TOHKHMXOTCTBOM, 3aKJIFOYAETCS B TOM, YTO
HeT mporpamm 0Oe3 ommbOok. Kaxkmas mporpamma HE TOJBKO COIEPIKHT
OIIMOKH, HO U TpeOOBaHUS K HEH MEHSIOTCS, KaK TOJILKO NMPOrpaMMa HauHHaeT
AKCILUTYaTHPOBATHCS, U Y TOJIB30BATEINs MOSBIAIOTCS MOTPEOHOCTh B KAKHX-TO
HOBBIX CBOMCTBAaX, YTO BBI3BIBACT MOSIBICHHE HOBBIX M YCOBEPIICHCTBOBAHHBIX
ommOok. Tak kKak omMOKKM BCerga ¢ HaMH, TO MBI JIOJDKHBI MUCATh HAIIy
HpOrpaMMy Tak, 4TOOBI UX MOXHO OBLIO JIerde UCKaTh.

Bb1 MmoxeTe nepeopMyIHpoBaTh HACTOsAIIEE MPAaBUIIO TakuM obpasom: He
yMHHYaiTe. ICKyCHBIH KO MOYTH HEBO3MOKHO COMIPOBOXK/IATh.

21.1. D¢ PpekTHBHOCTH — YACTO MPOCTO MYTAJIO0

Sl moTpatMn  HECKOJBKO 4YacoB, Jejas OJIHY HOAmporpammy Ooiee
"3¢dexkTUBHON", 1 HE OCTaHABIMBAJICS, YTOOBI IOyMaTh O TOM, KaK 4acTo dTa
nojmnporpaMma OyJIeT BBI3BIBATHCS, YTO SIBJIETCS MTyCTOM MoTepel BpeMeHH B
TOM Ciy4ae, KOTJa IporpaMma BbI3BIBACTCs JIMIIL OJUH HMJIM JiBa pa3a. Bamia
nporpaMMa JI0JDKHA OBITh HEMPEMEHHO HACTONBKO 3()(EeKTUBHON, HACKOIBKO
9TO  BO3MOXXHO, HO  Ballled  TEpBOOYEpPENHON  3a00TOW  sBISETCS
COIMPOBOXKACHHUE, W Bbl HC JOJKHBI HNPHUHOCUTHL YUTACMOCTb B JXKCPTBY Ha
antapb dpdexTuBHOCTH. Hamummmre mnporpamMmy crmepBa ¢ Y4ETOM
COIIPOBOKACHUS, 3aTeM 3aIlyCTHTE CBOIO IMpOrpamMMy Moja mpodaiinepoM u
oTpeNeNuTe, TAe Ha CaMoOM Jejie €CTh y3KHe MecTa. bynydum BOOpYKEHBI
peanbHOM HWHQOpMAIHE, BBl Termepb 3HAeTe, TNe CTOUT OOMEHATh YacTh
YUTAEMOCTH HA CKOPOCTh, U MOXKETE BEPHYTHCS M CACTATh 3TO U3MEHEeHUE. Tem
HE MeHee, Bbl MOXKETE BKIIIOYHTH TEPBOHAYAIBHBIH TEKCT B KOMMEHTapHi,
9TOOBI HE TOTEPATH ero. Bcerma mmelite B BHIY, YTO JTI000€ KOJIMYECTBO
HOJYUCTOK Ha YpOBHE TEKCTa IPOTPaMMBbl HE IMOBBICUT 3(PPEKTUBHOCTDH TaK,
KaKk JTO CcIeNaeT Jyd4imui anroputMm. I[ly3bIppkoBasi COPTHpPOBKa OyneT
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BBIITOJTHATHCSI MEIUIEHHO BHE 3aBHCHUMOCTH OT TOTO, HACKOJIKO XOpOIIO OHa
3anporpaMMHpOBaHa.



Yactb

dopmaTupoBaHMe U JOKYMEHTALUS

®dopmaTtrpoBaHue BaxHO; TeKCThl HA Cu u CU++ M Tak JOCTATOYHO TSKEJO
YUTAIOTCS, YTOOBI YXYAIIATh CUTYAlMIO €IIe W IUIOXHM (OPMaTHPOBAHUEM.
[IpencraBpTe, 4YTO BBl IBITAETECH IPOYECTb KHUTY, TEKCT KOTOPOM He
oT(hopMaTUpOBaH: HET a03alHbIX OTCTYIOB, pa3ieieHUs al3aleB IycTON
CTPOKOH, MPOOENOB MOCye 3HAKOB MpENHHaHUs U Tak nanee. COnpoBOXKICHUE
TUI0XO OT(GPOPMATHPOBAHHON MPOTPAMMbI HEBO3MOXKHO.

S o6benuHMI TIpaBuia GOpMATHPOBAHUS U JOKYMEHTAIIMHA B OJTHOM YacTH,
HOTOMY 4TO (OPMATUPOBAHHUE SIBISIETCS OJHMM M3 JIyUIIMX HHCTPYMEHTOB
JOKYMEHTUPOBaHUs, HUMEIOUMXCd B  BameMm  pacnopsbkenuu.  [lox
"mokyMmeHTaIuen", paccMaTpuBaONICCs] B 3TOW 4YacTU KHUTH, TMOHUMAETCs
JOKYMCHTHPOBAHUC IMPOTrpaMm (T.e. KOMMCHTapu, a HE€ IOKYMCHTalUuA
YpOBHsI Toib30BaTelns). Ero 3ps He OTHOCAT K IPOrpaMMHUpPOBaHMIO, BEIb
XOpOILIMI KOMMEHTapHH sl BAC — B OYKBaJILHOM CMBICIIE HUTh ApUajHbl.

51 co3Haro, YTO AUCKYCCHUHU IO BOTIpocaM (pOpPMaTHUPOBAHUS U IOKYMEHTALIUN
4acTO AOCTUTAIOT PEIMTHO3HOrO Hakana. Mmeire B BHIy, YTO NMPUBOIUMBIE
3/1eCb MHOW NpaBuila — TOJBKO T€, KOTOPBIMHU S MOJIB3yIOCh caM. MmeroTes u
JpyTrHe COBEPIICHHO pa3yMHble MeTo.bl paboThl. C Ipyroil CTOPOHBI, KTO-TO
He 0c0o00 YMHBIH MHE OJHAXIbl CKa3al, 4TO "HE BaXHO, KaKOW CTWIb
¢dopmaTtupoBaHHs BBl NPUMEHSETE, €CJIM Bbl IPUMEHSETE €ro IOCTOSHHO'.
[Iporpamma, KoTOpasi MOCTOSHHO (POPMATUPYETCS TUIOXO0, XYXKE, UeM MOHSATHAs
BpemeHaMu. CiyyaliHblil IPOCBET JIydllle, YeM HUKAaKOTO.
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22. [Iporpamma 0e3 KOMMEHTAPpHEB HUYET0 HE CTOUT

IIporpamma, Ha HamucaHue KOTOPOM 3aTpaueH roji, MOXET HCIOJIb30BaThCS B
teuenue 10 ner. Bam mpujeTcs 3aTpaTuTh Ha COMPOBOKICHUE ropa3ao 0oJblie
JICHET, YeM BBl BBIJICJIMIIM Ha MEPBOHAYAIBHYIO Pa3paboTKy, a mporpamma 0e3
KOMMEHTapHUeB HECOINPOBOXaeMa. 'biectsimmii" TpOrpaMMHUCT, KOTOPBIHA
BTpoe ObICTpee, 4YeM Jpyrue, TMHUIIET KOPOTKWH, DdJIETaHTHBIA, HO
HEKOMMEHTHPOBaHHBIN TEKCT MPOrpaMMbl, BaM o0oiinercs noporo. Kakomy-To
MEHEe TAJAaHTIUBOMY IMPOTPAMMHUCTY TMpHIETCS 3aTpaTuTh B 10 pa3 Gonbime
BpPEMEHH, YeM HYKHO, YCTPAHSSI HEN30€)KHBIE OITHOKH.

[IporpaMMucTBI, KOTOpPBIE HE MOTYT THUCATh MO-aHTJIMHACKUA (MJIUM Ha TOM
sI3bIKE, HA KOTOPOM TOBOPAT B CTpaHe, I/ie NPEANojaraercsi OCyIIEeCTBISTh
COIIPOBOKACHUE), HW3TOTOBISIOT YacoBble OOMOBI, a HE KOMIIBIOTEPHBIC
nporpaMMbl. Tak Kak Xopormmas JTOKYMEHTalus CTOJIb HEoOXoauma JUIs
IpoIiecca COMpPOBOXKICHHS, TO BaXXHO, YTOOBI IIPOTPAMMHUCTHI OBUIH CIIOCOOHBI
ee HamucaTh. [lo 3Toi mpHUMHE HAYMHAIOIIME TPOrPAMMUCTBI, MMEIOIINE
JUIIIOM 10 (DWIIOJIOTUH, MCTOPUU WIIM JPYTOM TYMaHHUTapHOW TUCIMIUIMHE,
9acTo SBISAIOTCA Oosiee MPEeANOYTHTEIbHBIMH, YeM JIOAW C JUILIOMaMH 10
€CTeCTBEHHBIM HaykaMm (MaTemaTtuke, ¢u3uke u T.1.). CHenuanuctsl 1o
€CTECTBEHHbIM HayKaM pEAKO 3HAIOT Kak MHUCaTh, a OOJBIIMHCTBO M3 HHX
TaKkKe HE 3HAIOT KaKk MPOrpaMMHPOBaTh; OHH OOY4YeHBI TOMY, Kak
3alporpaMMHpOBaTh QJITOPUTM, a HE KaKk HamucaTh NPUTOAHYIO s
COIIPOBOKACHUS KOMITBIOTEPHYIO ITPOrpamMMy.

K cuactelo, mmcatb MOXHO Jierko Hay4yuThcs. KoHeuHo, eciu Bbl
npuaepxkuBaerech mnpaswia "Chemaih cHadala KOMMeEHTapuu'", TO BaM
MPUIETCS MHCAaTh BCE CBOM KOMMEHTApUH JI0 Havajia MporpaMMUPOBAHHUS.

23. Pacnosiaraiire InporpamMmmy U 1I0KyMEHTAllUl0 BMECTE

Ecnu nokymeHTamust oTheneHa OT TEKCTa MPOrpaMMEl, TO €€ OYeHb TPYIHO
00HOBIATH. Cle0BaTEIbHO, OCHOBHAsI YacTh Balllel JOKYMEHTAIMU JIOJDKHA
pacroiaratbCsi B KOMMEHTApHUsX, @ HE B OTACIHHOM JIOKYMEHTE.

Ecnu Bam Ha camoMm jieiie Hy)KHa OTIIeYaTaHHAs JOKYMCHTAIIMsl BBICIIETO
Ka4ecTBa, TO BBl MOYKETE BOCIIOJIH30BAThCS YeM-HHOYIb TIOXOKHM Ha CHCTEMY
Web (mnsa s3eika Ilackans) wim CWeb (mns s3eikoB Cu u Cut+) B

KOMOWHAIIUU C TEXl. Sl mosb3yroch TOMO00HOW CHUCTEMOH IO/ Ha3BaHUEM

' Web ommcama B xuure J[owamsaa Kuyra ""The WEB System of Structured

Documentation" (Palo Alto: Stanford University Dept. of Computer Science, Report
No.STAN-CS-83-980, 1983). Cucrema CWeb ommcana B kaure Jonanpna E. Kayra u
CunbBuo Jlusas "The CWeb System of Structured Documentation" (Reading: Addison
Wesley, 1994). O6e myOnukanuu He TOJIBKO OMUCHIBAIOT KAaK PabOTAIOT 3TH CHCTEMBI, HO
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arachne, koTtopas Obula pa3paboTaHa MHOM A7l TOrO, YTOOBI MHCAaTh CBOIO
kaury "Compiler Design in C". (Arachne nokymeHTupyeT TekcThl Ha CH u
Cu++, wucnone3ys B kadecTBe pepakropa troff). Bce »tm mporpaMmel
NO3BOJISIFOT BaM pa3MeIlaTh UCXOJHbIM TEKCT MPOrpaMMbl U JOKYMEHTAIUIO B
oJHOM (aiine. Bol MoXkeTe BBIIEIUTh UCXOAHBIA TEKCT A KOMIWIALMHU, WIH
3arpy3uTh 3TOT (a1 B TEKCTOBBIH INpoIiEcCcOp, YTOObI HamedaraTb €JHHOE
PYKOBOJICTBO C HCXOAHBIM TEKCTOM M JIOKyMEHTauueil. OTH CHCTeMbI
MO3BOJISIIOT  OCYHIECTBIISITh  MEPEKPECTHBIM IMOUCK MJACHTU(UKATOPOB B
OporpaMMe M JOKyMEHTAallMM, TO3BOJIAsA BaM IIPOCIIEKHMBATH CBS3U OJHOU
Y4aCcTH MPOTPaMMBI ¢ Ipyroi ("ITOT KO MCIONB3yeTcss BOH TaM'"), U Tak Jajee.
Tak xak A5 NOTy4eHus IeYaTHOM BEpCHM UCIOIb3YETCs] OOBIYHBIN TEKCTOBBIN
IpoILeccop, TO Bbl MOXETEe JelaTb TO, 4YEro HENpoCTO H0OUThCS B
KOMMEHTapUsAX — BCTABIATh PUCYHKH, HAIIpUMED.

24. KoMmMeHTaApUH J0/IKHBI OBITH NPENJI0KEHUSIMHU

OHM JOIKHBI OBITH XOPOIIO COCTABICHBI U UMETh MPABWIBHYIO ITyHKTYAIHIO,
0 BO3MOXKHOCTH 0e3 cokpameHuii. He mpeBpamiaiite cBOM KOMMEHTapUH B
CeKPETHBI KOJI, NPUMEHss CTpaHHbIE COKpalleHHs M u3o0peras CBOU
COOCTBEHHBIN I'paMMaTH4ecKUil cTpoil. BaMm Takxke He NODKHA TpeOOBaTbCS
HUTb ApUaaHbI U pacin(pPOBKH KOMMEHTApHUEB.

25. IIponycTuTe CBOM MCXOIAHBIN TECT Yepe3 CUCTEMY
nposepku opporpapuu
Bamm KOMMCHTAapu HE TOJIbKO CTaHYT Ooiee YUTAaCMBIMH, 3TOT MCTOI

HO6y,Z[I/IT BaC HCIIOJIB30BAaThb B Ka4Y€CTBC HMCH IICPCMCHHBIX TC, YTO JICTKO
YUTAKOTCA, T. K. ABJIAIOTCA OOBLIYHBIMM CJIOBAMH.

26. KomMeHTapuii He J0/IKE€H MOATBEPKIAATH

O4YeBH/IHOE
Ha'—II/IHaIOIJ_II/Ie nporpaMMHupOBaThb Ha CI/I CKJIOHHBI IIomnagaTb B 3TY JIOBYLIKY.
I/I36€FaﬁT€ SIBHO HCJICIIBIX CJIy4YacB THUIIA:

++x; // YyBEIUUUTHL X

HO MHC TaK’K€ HC HPABATCA KOMMCHTAPHH TUIIA:

XOpOIIO IEMOHCTPHPYIOT 3TO. B 3THX KHHMrax NOKyMEHTHPYIOTCS pEalIbHbIE TEKCTHI
MPOTpaMM, PEaTM3yIOINX YKa3aHHbIE CUCTEMBI.

TgX sBusercs pemakIMOHHO-M3AaTeNnbekoit cucremorr Kryra. Ona wumeercs B
HECKOJIbKUX KOMMEPYECKHX BEPCHSIX.
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JIro6oii Cpe,I[HI/Iﬁ MporpaMMHUCT 3HACT, KaK BBITTIAAIUT OIPCACIICHHUC.

27. KomMeHTapHUii 10/I2KeH NMPEI0CTABJIATH TOJbKO
HYKHYIO0 /IJISl CONIPOBOK/ACHUS UH(OPMALHIO

OcoOeHHO  HENmpUATHBIM U OecHoje3HbIM KOMMEHTapHueM  SIBIISETCS
JIEKJIapaTUBHBINA 3aroJOBOYHBIN OJIOK. 3aroioBok caMm 1o cebe He SBISIeTCS
37I0M, a CcoBceM HaoOopoT. biok KkomMeHTapueB B Haudane (aiina,
OTMCHIBAIOUINNA, YTO Jenaercsi B aiijie, MOXKeT OBITh JIOBOJBHO IOJIE3EH.
Xopommii OJOK TOBOPUT BaM, KaKOE€ CBOWCTBO peanmsyercs Qaitmom,
MOKA3bIBAET CMHCOK OTKPBITHIX (HE CTAaTHMYECKWX) (YHKIIMIA, COOOIIaeT Bam,
YTO 3TU PYHKIUH JENAIOT U T.JI.

3aronoBKH, KOTOpBIE MHE HE HPAaBATCS, MMEIOT COJEp)KaHHEe, KOTOpOe
OTIpeneNiieTCsl yKa3aHueM, OOBIYHO THMAa KaKOro-TO PYKOBOACTBA IO
¢dbupMeHHOMY CTHIIO. Takue 3aroJIoBKM OOBIYHO BBITJISAST MMOJAOOHO JIMCTHHTY
1, yBenmuuuBas 6eCropsIOK MOCPEICTBOM OOMIIBHBIX KOJHYECTB OECIIONE3HOM
WHPOPMALIUH 32 CUET YUTAeMOCTH. YacTo ciryyaeTcs Tak, KaK Ha JIUCTUHTE 1,
KOTJ]a 3arojIOBOK CYIIECTBEHHO OOJbIIe caMOW MporpamMMbl. Takke OOBIYHO,
Kak B HAlleM Cllydae, YTO TEKCT NpPOrpaMMbl WM COBEPIICHHO
CaMOJIOKyMEHTHUPOBAH, WIH HYXHO JOOaBUTh OJHY WJIH JBE CTPOKH
KOMMEHTapueB, 4YTOOBl OH WM CTajd. XOTd TpeOOBaHUE BBHIIICYKa3aHHOM
0ECCMBICIUIIBI M MOXKET COTPEeBaTh IyIIy JIEClOTa-pyKOBOAMTENS, HO JUISA
o0JierueHust CONPOBOXKJICHUS OHO MAJIO YTO JaeT.

JIncrunr 1. becnione3Hslil 3aroioBOYHbIA KOMMEHTapUNA

1 /* ______________________________________________________ * %
2 * % * *
3 ** IATA: 29 g¢eBpans 2000 r. * K
4 ** OYHKUNA: *x
5 ** equal K
6 * % * *
7 ** ABTOP: *x
8 ** Ilxozed DHIpIOC *x
9 * % * %
10 ** OINMCAHUE: ol
11 ** DSTa byHKUMS NpenHasHaUYeHa IJis CPaBHEHUS OBYX CTPOk **
12 ** Ha JekcukKoIpadnueckoe PaBeHCTBO. *x
13 * % * %
14 ** VCKJIOUEHVA: ol
15 **  oyukumsa He padoraeT myisa CcTpok Unicode. ot
16 * % * *

17 ** CIHEUVAJIBHHE TPEBOBAHUA: *x
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18 ** Her. *x
19 * k * x
20 ** APT'YMEHTH: **
21 ** char *sl; YkazaTesb Ha [EepPBY CPaBHMBAEMYID CTPOKY *x
22 ** char *s2; YkaszsaTesb Ha BTOPYH CPaBHMBAEMYID CTPOKY *x
23 * k * x
24 ** PE3YJIbTATH: **
25 **  QyHKUMSA BO3BpamaeT true, eciM CTPOKU-apPIyMEeHTH *x
26 **  jexcukorpadmMyuecKM MIEHTUUHH. *x
27 * k * x
28 ** KOMMEHTAPUN: **
29 ** nper. *x
30 * % * %
31 ** IPYMEUAHVA IIO0 PEAJIM3ALININ: xx
32 ** Her. *x
33 * ) * %
34 ** YCTOPYA W3MEHEHUN: *x
35 * k * x
36 ** ABTOP: 3Hzmpwoc, Ixozed *x
37 ** IOATA: 12, wions, 1743 *x
38 ** M3MEHEHME: HauajlbHOE COCTOSHME *x
39 * k * x
40 ** ABTOP: IIxoHc, Towm *x
41 ** NATA: 13, wwons, 1743 *x
42 ** J3MEHEHJE: J3MeHeHH MMeHa apr'yMeHToB co strl, str2. **
43 * k * x
44 ** BeCcT TEKCT NpPOTpPaMMeH B 3TOM darjie oxpaHsaeTcs xx
45 ** 3BTOPCKMM IPaBOM. *x
46 ** Copyright (c) BrMBIIIEHHas KOpIOpaLMS *x
47 ** Bce mnpabBa COXPaHSKTCH. *x
48 * K * K
49 ** Huxakas 4YacCTb S3TOM MNOINPOTPAaMMEl HE MOXET OBITb *x
50 ** BocmnpousBeneHa B Ji0OOM ¢opMe 0Oe3 SBHOT'O pas3pelleHUs *x
51 ** B Tpex BK3eMIJIgpax CO CTOPOHH oTHejla MMHMCTEpPCTBa xx
52 ** cokpameHus nepcoHajsa. Hapymmrenu OyIOyT JIMIIEHEl CBOeTO **
53 ** crapmero CreHa. *x
54 KK e e * %
55 */

56 inline equal ( char *sl, char *s2 )

57 {

58 return !strcmp( sl, s2 ); // BosBpamaeT UCTUHY, €CJIU
59 1} // CTPOKM pPaBHEHI.

JeiicTBuTenbHas npoOieMa 3aKiIioyuaeTcs B TOM, YTO ITOT THII 3aroJIOBKOB
HapyliaeT psaj APYTHX MNpaBWI, TaKWX Kak: "He KOMMEHTHpPYH o4eBHIHOE",
"uckmouail Hepa3Oepuxy" u Tak nanee. ToT MUHMMYM peaiibHON MH(pOpMaIuu,
KOTOPBIM COAEPIKUTCS B 3TOM 3aroJIOBKE, OTHOCUTCA K CHUCTEME PErucTpaluu
U3MEHEHWH, a He K HWCXOJHOMY TEKCTy nporpamMMmel. KommeHTapuu B
nporpaMMe  JIOJDKHBI  COOOINAaTh  BaM  CBENEHHs, IOJE3HBIE  IpH
COIIPOBO’KICHUH.
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28. KomMeHTapum 10/KHBI OBITH B 0JIOKAaX

KOMMCHTapI/II/I B O6H_[6M BOCIIPUHUMAIOTCA JIy4UlIC, KOrla ITOMCHIAIOTCA B
MHOTOCTPOYHBIX 6n01<ax, KOTOPBIC YEPCAYIOTCA C 0J0KaMHU TEKCTa IIporpaMMal.
I[J'IH 9TOT'O0 KOMMGHTapI/Iﬁ JOJDKCH OIMCBIBATh HAa BBICOKOM YPOBHE, UYTO ACIar0T
HECKOJIbKO MOCJICAYIONIUX CTPOK KOJ4A. Ecmu KOMMCHTApUH IOIIaaar0TCs 4€Pe3
CTPOYKY, TO 3TO IMOXOXKC Ha YTCHHC JIBYX KHUI' OJHOBPEMCHHO, IIPUYCM II0
CTPOKC U3 Ka)KI[Of/'I o o4epcCau. N ecau nporpaMMa, KOMMCHTHPYCMasa BaMU,
CJIOKHasdA, TO BbI MOXXCTC BOCIIOJIB30BATHCA CHOCKaAMM:

// BOT OJIOUHHIM KOMMEHTAPMIM, ONMUCHBALINMI MOCHenyunt OJIOK
// mporpamMer. Ilocjie ofBmero pesioMe S ONMMCHBAK HEKOTOPHE

// ocoBeHHOCTM:

//

// 1. DTOT KOMMEHTApPWUI OINUCHIBAET, UTO MNPOUCXOIUT B CTPOKE
// ¢ mMerTkou 1

//

// 2. DTOT KOMMEHTAPWUI OINUCEIBAET, UTO MNPOUCKXOIUT B CTPOKE
// ¢ MeTkoM 2

//

// B Touke 1 aJrOpPUTM yCTAaHABJIMBAETCSH HAa

//

here is the code();
while( some condition )
{
this code is rather obscure () ; /* 1 *x/
}
more_ stuff here();
while( some condition )

{
this code is also obscure(); /* 2 %/

}

29. KomMeHTApHH 10KHBI OBITh BHIPOBHECHbI
BEPTHKAJIBHO

BrIpaBHMBaiiTe HayaJI0 U KOHELl KOMMEHTAPUS BEPTUKAIBHO B MHOIOCTPOYHBIX
KOMMCHTapUsXx.
/* llepBas CTpoOKa,

* BTOpas CTPOKa,

* TpeTbsa CTPOKA.

*/
Ecmm Bam KOMIIWJIATOP HUX IMOAACPIKHUBACT, TO 3€Ch IIOMOTYT KOMMCHTAPHUU B
ctune Cut+:
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// TlepBasg CTpoka,
// BTOpas cTpoka,
// TpeTbsa CTpOKa.

EcTp nBe mpuumHBI MOSBICHHUS TOTO MPaBUIIa, OHU 00€ JIEMOHCTPUPYIOTCS B
MocJieIytouel mporpaMme:
/**********************************************************

void the function( void )

3TO MHOTOCTPOUHEIM KOMMEHTAPMM, BBIIOJHAOIMI BCE, UYTO IOJDKEH
oesjlaTb KOMMEHTapuiul.

K coxasneHmuio, OTCYTCTBME CJIeBa BEPTMKAaJIbHOT'O CTOJOLa M3
3Be3I0YEeK BaTPyIHSET 3PUTeJIbHOe paslelleHMe KOMMeHTapusd U
IPOTPaMMbL

Ak kA kA kA hk kA Ak A hkhk kA kA hkhhkhkrhkhkhkhhhkhkhkhhkrhkhkhkhkrhkhkhkhhkhkhhkhhkhrxkxkkx*x%x

void the function( void )

{

// marnee HacToAmada QYHKLUUA.

code _goes here();

}

/**********************************************************/

Bo-nepBBIX, 3aMETHJIM JIM BBI, YTO 5 3a0BUI MOMECTHTH / B KOHIIE BTOpPOM
CTPOKH 3Be3q04eKk? TakuM ImyTeM MOXHO 3arpocTO TEepsTh Ieible (QyHKIUH.
Bo-BTOpBIX, TPYAHO 3aMETHUTH, T/I¢ OKAHYMBACTCSI KOMMEHTapHH N HAYWHAETCs
TEKCT Nporpammsl. VicnpaBbTe 06€ omMOKH ClIeAyOIUM 00pa3oMm:

/***********************************************************

* void the function( void )

5TO MHOTOCTPOUHEIM KOMMEHTAPMM, BHIIOJIHAOIMIM BCe, YTO HOOJDKEH
nejlaTb KOMMEHTapui.

% ok X %

BepTukaJlbHEY CTOJIOEll M3 3Be3IOoUeK CcJjieBa obJjierdaeT

* 3PUTEJIbHOE pas3IejleHMe KOMMEHTAPUS M [IPOTPaMMbL
Rt b b b b b b b b b b I 2 g dh dh db ah ab db ab b b b b b b b b b b b 2 2 2 db db db dh dh db db Sb Sb Sb Sb b b b b b b b b 4

*/
void the function( woid )
{

// marnee HacToAmada QYHKLUA.

code_goes_here();
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30. Ucnosib3yiiTe aKKypaTHbIE CTOJIOIBI Be3/ie, I/1e
MOZKHO

Tak xak opMaTupOBaHHE IO CYTH SBISAETCS BUAOM KOMMEHTHPOBAHUS, TO 3TO
MIPaBUJIO TPUMEHSNTE TaKXKe U K TEKCTy mporpammbl. /[Ba ciexyromux 610ka
(YHKIIMOHATIBHO OJMHAKOBBI, HO 3aMEThTE, HACKOJIKO Jierdye MCKaTh MMEHa
MEePEeMEHHbIX BO BTOPOM OJIOKe, TMpUYEeM HE H3-32 BbIPAaBHUBAHUSA
KOMMEHTapHeB, a TOTOMY YTO UMEHa 00pa30Balli aKKypaTHBIH CTOI0eIT:

int x; // OnuumTe, dYTO HmejaeT X.

unsigned long int (*pfi) (); // Ommmmre, uTOo mesyaer pfi.

const char *the variable; // Ommmmre, 4uro menaeT the variable.
int z; // Onuumre, 4TO HOeJjaeT z.

x = 10; // 3mech uOeT KOMMEHTapwui.
the variable = x; // 3pmeck BTOPOM KOMMEHTAapPMUIA.
z = x; // A 3Imecp TpeTuin.

10 CpaBHCHUIO C:

int X; // OmnummuTe, UTO IejaeT X.
unsigned long int ( *pfi ) (); // Onyumre, uro mejyaer pfi.
int z; // OnuumTe, 4YTO HmeJjaeT z.
const char *the variable; // Omymumre, YTO OeJjlaeT

// the variable.
b = 10; // 3mecb MOET KOMMEHTAaPMM.
the variable = x; // 3mechb BTOPOM KOMMEHTAPUM.
z = x; // A 3mech TpeTwmii.

Bbl MoeTe paccmarpuBaTh Ha 3TOT BHJ (GOpPMATHPOBAHMS KaK 1O CYTH
"TaOMMYHBIA", KaK ecii OBl S co37a)l TaOJMIly co cTojomamu "tum", "uMsa" u
"onmcanue".

JIpyrum XOpOoIIUM MECTOM JUIsl HCIIOJIb30BAHUS CTOJIOIOB SIBISICTCS CIIUCOK
MHUIHAIA3AIMKA 3JIeMeHTOB B CHt+, KOTOPBIA S (OPMATHPYIO CIIEIyHOIINM

oOpa3om:

class derived : public base

{

string str;
const int X;
public:

derived( char *init str, int init x ) {}

}

derived::derived( char *init str, int init x )
:base( str, x )
,str ( init str )
, X ( init x )

{}
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31. He pacnoJsiaraiite KOMMEHTApHEB MEKIY UMEHEeM
(pyHKUMH ¥ OTKpPBHIBAIOLIEH CKOOKOM

OcHOBHas CIIOKHOCTE B CJICAYIOUICM IIPUMEPC:

foo( int x )

/* He noMmemanTe
* KOMMEHTapuM
* 3mecb. */

{

// ...

}

3aKJII0YAETCsl B TOM, UTO TeJO (YHKIUU MOXKET OKaHUYMBAThCS Ha CJeLyoIei
CTPaHULE WJIM HE IIOMENaTbCsd Ha OJHOM d3KpaHe. To ecTh uuTaromuii He
MOJKET CKa3aTh, BUAWT JIM OH NPOTOTUI WM JECHCTBUTENIBHOE OIPEIEICHHE.
[TomecTTe 3TOT KOMMEHTApUH WK A0 UMEHU (YHKIMHU, WU BCTaBbTE €TO B
TEJIO0 (PYHKIMM HUXKE OTKPBIBAIOIIEH CKOOKU:

/* Vnu noMemamnre
** ero 3IecChb.

*/

foo( int x )

{
/* wnu 31mechb,
** C TakKMM Xe OTCTYIIOM, UYTO M y KoIa.
*/

}

32. IlomeuaiiTe KOHel JJIMHHOTO COCTABHOI'0 ONEPATOPA
4yeM-HUOY/Ab, UMEIOIIUM CMbICJI

Hpemz[e BCCTO, HO,I[O6HBI€ KOMMCHTApHUH B KOHIIC O110Ka:

while( a < b )
{
for( i = 10; --1 >= 0; )
{
£ 1)
} // for
} // while

HE JIaf0T HUYETro, KpoMe Hepa3Oeprxu, eCIii OJIOKH KOPOTKHUE. S HCIOoIb3yIo UX
TOJBKO TOT/Ia, KOTJIa COCTaBHOHM ONepaTrop CIHWIIKOM BEIUK, YTOOBI
MIOMECTHUTBCS HA DKPaH (B MOEM TEKCTOBOM peAakTope okoiyio 40 CTPOK) WK B
HEM CTOJIbKO YPOBHEH BIIOXKEHHH, YTO Sl HE MOTY TIOHSTh CYTh IPOUCXO/ISIIETO.
KommenTapuu B KoHIIE 6J10Ka 0OBIYHO T1€1eCO000pa3Hbl B OOIBIINX COCTABHBIX
orepaTopax, HO MHE TPUXOMIIOCH YaCTO BUJETH MOAOOHBIN KOJI:
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Ha nepBoii cTpanuie:

while( a < b )
{

while ( something else() )
{
for( i = 10; --1 >= 0; )
{
for( j = 10; --j >= 0; )
{

// majmee mmeT Macca kKoIa

Ha kako#-To U3 mociaeayomux CTpaHHuII;

} // for
} // for
} // while
} // while

OTH KOMMEHTAPHH CIIMIIKOM KPATKH, YTOOBI OBITH MOJIE3HBIMU. 3aBepIIIaloniue
0JI0K KOMMEHTapHH JJOJKHBI ITOJTHOCTBIO OIMCHIBATh YIPABIISAIOIINI OIIepaTop.
3apepluaronie OJIOK KOMMEHTapuu U3 MPEIblIyLIero NpHUMepa JIOJIAKHbI
BBITJISIJIETh TAKUM 00pa3oM:

y // for( j = 10; --3 >= 0; )
} // for( i = 10; --1 >= 0; )
} // while ( something else() )

} // while( a < b )

Tak kak #ifdef mourH Bcerza pacmoyIOKEH Ha HEKOTOPOM PACCTOSHUM OT
#endif, To s Bcera CTaBIIO METKY y #endif:

#ifndef  SOMEFILE H
#define  SOMEFILE H

// smecw crnenyer 1000 CTpOK OPOTPAaAMME
#endif // _ SOMEFILE H_

To ke camoe g nemaro ¢ #else.

33. Pacnoaaraiite B CTPOKe TOJIbKO OJUH ONEPATOP

Her aGcomoTHO HUKaKOil NPHYMHBI YIIAKOBBIBATH B OAHY CTPOKY CTOJBKO
OIIEpPaTOPOB, CKOJIBKO CMOXETE, €CIM TOJbKO y Bac HET HaMepeHHs cenaTh
nporpaMMmy HeuuTaemoiu. Eciin B cTpoke GoJiblie OAHON TOYKHU C 3amsTOM, TO
4YTO-TO HeBepHO. He mcnonp3yiiTe 3amaryro-oneparop (Jaxe eciau Bbl 3HaeTe,
YTO 3TO TaKoe) Mo TOH ke mpuuuHe. O4YEeBHIHBIM HUCKIOYEHHEM SIBISETCS
orneparop for, Bce TPU 4aCTH KOTOPOI'O JIOJKHBI OBITh Ha OJTHON CTPOKE.
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34. Yka3piBaiiTe MMeHA APTYMEHTOB B IPOTOTHIIAX
byHkumit

3T0 0COOCHHO BaXXHO B OIpeAETCHUSIX KiaccoB. CTpaHMIBI PYKOBOJCTB (U
BCTPOEHHBIX CHCTEM MOMOILN) JJISl IPOTPaMMBbI, HaJl KOTOPOIl Bl CTapaTeIbHO
pabotaeTe, BpsA JIM CYLIECTBYIOT B TOT MOMEHT, KOTJa OHH BaM HYXHbI
OoJipllle BCEro — KOTJa Bbl HauMHaeTe pa3paboTky. Bel 00bIYHO moiyuyaeTe
JOKyMEHTAIMI0 M3 JIByX MECT: KOMMEHTAapHeB, JI00aBIEHHBIX K HACTOSIIUM
(GyHKLIUAM U 3arojoBOYHBIX (paitinoB. M3 HUX OOBIYHO JIydllle 3arojOBOYHBIH
¢aiin, xak Oosee KOMNAKTHBIA. B m000M ciydae u3 JOKyMEHTalMM, KOTOpas
Ha caMOM JieJie HyXHa o (pyHKINH, BaM HEOOXOANMO 3HATh MOPSIOK M YUCIIO
apryMeHTOB, a JIer4e BCero HaillTu 3Ty MH(OPMALUIO B MPOTOTHUINE (DYHKIUH.
Ecnu Baim npoToTun noxosx Ha 3TOT:

some_ function( int, int, int, int, int );

TO BaM HE YJAaCTCA IIOJYUYUTb MHOT'O ITIOMOIIIH.

35. Ucnoab3yiite "npenukatayo' ¢popmy npu
pa30MeHNHu NJIMHHBIX BbIPAKEeHU I

"[Ipenqukarom" B aHMIMMCKOM s3bIKE HAa3bIBa€TCs BTOpas IOJIOBHHA
MPEIUIOKEHUSI — TJIaroa W JOIOJIHEHHE, HAaJl KOTOPBIM IJIarojl BBIIIOJHSAET
nericteue. llopsmok ciIOB B aHIVIMIICKOM  MPEMIOKEHUH, KOHEYHO,
(MKCHPOBAHHBIN: TIIAr0JI BCET/Ia UIET IEPBBIM.

MHorue KOMIBIOTEPHBIE SI3bIKM UMUTHPYIOT CTPYKTYPY aHIJIMMCKOTO SI3bIKa
(s3p1xku Cu u Cu++ momaaaroT B 3Ty Kareropuio). Ilackanb, Hampumep, naxe
MOBTOPSIET MYHKTYALMIO AHIVIMMCKOTO MPEMJIOKEHHUSA: ¢ TOYKOM C 3aIsITOM,
OTJIEIISIFOIICH HEe3aBUCHUMBIC OTIepaToOphl, M TOYKON Ha KOHIlE. Bb130B pyHKIHH
SBIIIETCS XOPOIIMM TIPUMEPOM TPEAUKATHOW (OPMBI: TJAroia SBIseTCS
uMeHeM (QYHKIMHM, a TpsMble JONOJHEHHs (BEIld, Ha KOTOpble NEHCTBYET
[J1aroj) SABJSIOTCS apryMEHTaMHU.

BbI Taxke MOKeTe IOCMOTPETH Ha OINEpaTOphl THIIA IJ1aroia, IOTOMYy 4TO
OHM BBITIOJHSIOT HEKOTOpOe NeicTBUE Haj omnepannamu ("oOwbexktamu'"). 31O
Pa3yMHO, TIO3TOMY MCHOJB3YWTE Ty K€ CaMyl CXEMy, YTO M B AHTJIUHCKOM
NPEeJIOKEHUH, €CITH BaM HY)KHO Pa30OWUTh JJIMHHOE BBIPAKEHUE HA HECKOJBKO
ctpok. [Tomemaiite cHavana riaroi (omeparop):

if ( its_thursday and the moon is in scorpio()
| lits_friday afternoon and close to quitting time ()
|11 just cant bear to look at this computer for another minute()

)

go_home () ;
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Koneuno, BBl MoOxkeTe I0OUTHCS OONBIIETO, MTPOCTO COKPATHB HMMEHa
MOJNPOTPaMM JI0 4Yero-tTo 0Oojiee MPUEMIIEMOTO, TaK 4YTOOBI BCE OHH
MOMECTHJIMCh Ha OJJHOM CTPOKE.

3aMeTbTe, KaK s PacIoyIOKUI KPYTJIble U (PUTypHbIE CKOOKH B MPEAbIIYIIEM
pUMepe C LENbI0 MPUAAaHUS €ro CTPYKType Oonbiiei sicHocTu. M pu sTom s
WCTONb30Ball  (UTYpHBIE CKOOKH, XOTS S3BIK ATOrO0 HE TpeboBay, yIs
oOyerdyeHust TOWCKa omepaTopa, cBsi3aHHoro c¢ if. Crenmyrommii TekcT
MPOrpaMMbl YUTAETCSI C OONBIIMM TPYAOM, MOTOMY YTO XYK€ BHUIHO, IJI€
3aKaHuMBaeTcs if ¥ HAUMHAETCS ONEPaATOp:

if ( its_thursday and the moon is in scorpio()
|lits friday afternoon and close to quitting time ()

| 1i_just cant bear to look at this computer for another minute())
go_home () ;

36. HozmporpaMMa AOJIZKHA IOMEINATHCHA HA IKPAaHE

3arpatel Ha BbI30B moanporpaMMm B Cu/Cu++ HeBenwKu; eciu Uisl QyHKIIHH
yKa3aHO KII0YeBOE€ CJIOBO inline, To 3arpaT ¢akthuecku Her. ITostomy
XOpOIIasi MBICb COCTOUT B TOM, YTOOBI CO3JJaBaTh MOJIPOTrPaMMBbl YA0OHOIO B
oOpalieHnu pa3Mepa U HCIONB30BaTh WX B OOJNBIIMX KoiIudecTBax. Mms
MOJNPOTPaMMBI  TTO3BOJISIET JOOMBATHCS 3HAUMTENbHON aOcTpakiuu. Ecmm
HUMCHa BBI6paHI>I IIPpaBUJIbHO, TO Y BaC 3a4aCTYIO MOXCTC HCYE3HYTh HYXK/a B
KOMMEHTapUsX.

Boo0ie, MHE HpaBUTCS, KOTJa padovast 4acTh MOJNPOTPAMMEI (€€ TEeKCT, B
MEHBIIIEH CTeTeHH KOMMEHTapUHU 3arojioBKa M Tak Jajiee) BHJHA MOJHOCTHIO
npu pCAaKTUPOBAHMH,; OHA AOJDKHA LCIIUKOM IMOMEIIATHCA HA DKpaHE WU B
OKHE.

37. Hy:xHo o0ecriednBaTh BO3MOKHOCTh pacne4aTk
BCEro TeKCTa MPOrpamMmbl

Yacro mporme HaiiT ommOKy Ha pacriedaTaHHOW CTpaHUWIlE, YeM Ha JKpaHe,
naxke Ha OombiioM. Texkcr Ha Oymare Jjierde 4uTaeTcsl BCIEACTBHE Ooiee
BBICOKOI'O pa3pellieHusi U JIydiiero (OKyCHOro pacCTOSHUS, YeM Ha DKpaHe.
I[Ipy »>TOM BBl MOXETEe pa3lIOXUTh OyMaXHBIE pAaCIeUaTKd IO BCEH
MOBEPXHOCTU CTOJIa. BBl Bpsin I yeM-HUOYAb CMOXETe 3aMEHUTh Oymary B
9TOM ILJIaHE, €CJI TOJIBKO y BaC HET MOHUTOpA C JUArOHANbIO MTOJITOpa METPa U
pazpemenueM 300 Touek Ha AHOUM.

Wrak, Bama mnporpamMMa JJOJDKHA JIETKO TNedaTatbes. [lommporpammer
JIOJDKHBI TIOMEMIATBhCS M0 BO3MOXKHOCTH Ha ONHOW cTpanuie (He Oonee 60
CTPOK), U HH OJIHAa CTPOKA MPOTPAMMBI HE JOJKHA ObITh TaKOM JUIMHBI, YTOOBI
HE IOMECTUTHCS B CTPOKY pacreyaTtku (0KoJIo 79 CUMBOJIOB, B 3aBUCUMOCTH OT
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mpudTa), JaKe eI Ball TEKCTOBBIA PEAaKTOP MOAJEPKUBAET CKPOJUIHHT I10
ropusoHTanu. Ecnu BBl BBIZETE 3a 3TH Tpenensl, TO OyJeTe BBIHYKICHBI
WCIIONB30BaTh CTOJb MEJNKUH MPU(T Ui BBIBOJA, YTO COBCEM HE CMOXKETE
MPOYHUTATH CBOIO PacCIeyaTKy.

38. Ucnoub3yiiTe IITPUXOBYIO JJUHMIO /IJISl 3PUTEITBHOTO
pa3jiesieHus NOANPOrpamMm

Sl Bcernma cTaBio TAKOH KOMMEHTapUI:

HaJl KaxaeiM onpexaeneHueM ¢ynkmuu. (M k ToMy Xe, s HE HCIOJIB3YIO
IMITPUXOBYIO JIMHUIO HUTHAE Oojee). XOTA MyCThIe CTPOKH 3aMedaTeIbHO
MOJXOJAT JUISl 3pUTENILHOTO pa3fiesieHus: 0JOKOB MPOrpaMMbl, UCKIIOUUTEIHHO
UX Kcnojb3oBaHue He naet d¢p¢dekra. lltpuxoBas TUHUA MeXITy QYHKIUIMU
obmeryaer ux MOMCK. Tak >ke Kak IycTas CTPOKAa YKa3blBaeT Ha TPaHUILY
a03a1ia, MTPUXOBBIC JIMHUHU MTOAO0HBI 3aT0JIOBKaM pa3zienoB. Eciu MHE HY)HO
eie OoJiee yeTKoe pasjeseHue, TO sl UCIOb3YIO:
)/ =mmmmmmmmm

/ /OIVICHBAKIINA TEKCT
//

[TomymaiiTe 06 3TOM, KaK O 3aroJIOBKe IUIs TJaBbl. Sl cTaparoch HE IMOMEMIATh
HUKaKUX KOMMEHTApHEB, 32 UCKIIOUYEHUEM IITPUXOBBIX JIMHUNA, BHE (YHKIIUH,
MOTOMY YTO TaKHMe KOMMEHTAapUH 3aTPYIHSIOT OOHApyXeHHE ONpeaeTIeHU
stoit pynkuuu. [Ipu aTom g popmaTupyro GyHKIMH CIEAYIOIIMM 00pa3oM:

void descriptive name( type descriptive name )

{

// Ecnau mMeHa OGYHKUMM M apTyMEeHTOB HEIOOCTATOUYHO COoIepxa—
// TeNbHH, TO 4 IOMENAal 3IeCh KOMMEHTAPWUM, ONMCHBAWLIMI,
// uTo oOHa mejlaeT. S OMyCKAaKw 3TOT KOMMEHTAPUMN, €CJM UMEeHa

// moCTaTouyHO MOHATHHE. (COOTBETCTByKIEE MNPABUIIO IJIACUT :
// "He o6bacHAll oueBumHOTO") .
//

// 3aTeM g ONMCHBAK BO3BpAallaeMOE 3HAUEHUE M apTyMEHT.

// VI BHOBBb BH MOXETE& HE MCIOJb30BATh KOMMEHTAPWNM, €CJIU

// UMeHa IOOCTAaTOUHO YyIOaudHHE.

//

// HakoHell, £ IOMeman 3IeCb KOMMEHTAPWN, ONUCHBAKIMIA, KakK
// dyHKUMA OejlaeT TO, UTO OHa OejlaeT. VM CHOBa A MNPOIyCKAan
// 5TOT KOMMEHTapuii, ecyiM NnporpaMMa cama o cebe OOCTAaTOUHO
// comepxaTrejibHA.

code goes here () ;

}
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39. IIpob6ea — onun u3 Hanodoaee 3G PeKTUBHBIX
KOMMEHTapueB

OTO KaXXeTCS MEJOYbI0, HO 3TO MOXKET YPE3BBIYAMHO YIYyYIIUTh YUTAEMOCTb
Bamiel nporpammbl. OOpaTuTe BHUMaHUE, KaK UCHOJIB3YIOTCS MPOOEIBI B ATOM
KHUI'C B Ka4CCTBC OpPraHu3yromero cCpeacrBsa, U Bbl HOﬁMCTe, KaK
HCIOJIb30BaTh MX B CBOEH coOcTBeHHOH mporpamme. Ilyctbie cTpoku (uiau
OTCTYI B MIEPBOM CTPOKE) 3pUTENBHO pasznenstor ad3aubl. [Ipoben cnenyer 3a
TOYKOM, HO HE JIOJDKEH €M MpenIecTBOBaTh, MOTOMY YTO TOYKA 3aBEPINAET
yt0o-1m160. Maest Bam sicHa. A BOT IpaBuJa:

e Pa30OmBaiiTe TEKCT MpOrpaMMbI Ha JIOTUYECKHE KyCKH (T.e. ab3arbl), rie
Ka)KI[BIﬁ KYCOK BBIIIOJIHACT OJIHY OI€palulo. OKPY)KI/ITG 9THU KYCKU WJIH
MYCTBIMU CTPOKaMHU, WJIH CTPOKAMHU C (PUTYPHBIMH CKOOKaMHU.

¢ 3a 3HAKOM MpEenuHaHMs BCETAa TOJKEH UATH MpoOe.

e Omnepatopsl SBISIOTCS cokpamieHusiMu cioB. Korma Bwel Buaute "+, TO
roBopute "mroc". [10100HO 11000My COKpAIEHUIO, BBl JJOJKHBI OKPYKaTh
uaeHtudukarop npodenamu. (Hampumep: a + b uwurtaercs "a mioc b",
a+b unraercs "amioch").

o lckioueHue COCTABJISIIOT YHapHBIC oTIepaTopsl, KOTOpBIC
paccMaTpuBalOTCA Kak ClIOBapHble mMpedukchl win cyddukcel (*p, a--,
f(arg,arg) uT.mI.).

e . wm -> B Cu/Cu++ SBISIOTCS YKBUBAJCHTOM CHMBOJIA ITOAYCPKUBAHUS.
Jlo u mocie Hux mpo0esoB OBITH HE TOJDKHO: p—->msg (), obj.msg ().

Bort npuMep TOIro, UYTO MOXKCET HpOH3OI>iTPI, KOoraa BbI tITO-HI/I6y,[[b
YIIAKOBBIBACTC CJIMIIKOM IIOTHO. PaCCMOTpI/IMi

int *p;

y=(x/*p++) ;

f(int /* BcTraskxa */);

Ecnu BB ynanute KOMMEHTApHH, TO IOIYUYNTE:

int *p;

y=(x

)7

Coueranue /* B BBIpOXEHUH y= (X/*p++) paClEHUBACTCA KaK CHMBOII
Hayajga KOMMEHTapHus, KOTOpPBIA 3aKaHUYMBAETCS COYETAaHHUEM */ B BBI3OBE
¢ynakmun £ (). (Takoil cimydail MeHCTBUTEIBHO CO MHOW IMPOW3OIIEN, W MHE
notpeboBajcs I1eNblii JeHb, 4YTOOBl B HeM pa3zoOpaTthcsi. EcrecTBeHHO,
KOMIIHJISITOP HE JaBal CcoOOmeHHH 00 ommOKax, MOTOMY 4YTO 34eCh BCE
CHUHTAaKCHYECKU TPABUIIBHO).
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Eme 3ameuanue 1o JaHHOMY IMOBOAY. MHE YacTO NPUXOIUIIOCH IO3IHEE
BUJICTh OOBSBIICHUS TIOJJOOHBIC CIIECIYIOIIEMY:

int* X7
Hp06ﬂeMa COCTOHUT B TOM, YTO.

int* X, Vi

He OOBSBISAET JBA yKas3aTels, KaK I10JICKa3bIBaeT pacIpeiesieHHe MpoOeoB.
31ech Mbl IMEEM Ha caMoOM Jielie elle oJHy npoOieMy u3 pojaa "s Mory Ha
mo00M s3bIke mporpamMmupoBanus nucate kak Ha @OPTPAHE". bouto Ob
npekpacHo, eciu Obl Cu paboTan Tak ke, KaK MOJCKa3bIBAeT Ipelblayllee
¢dopmatupoBanue, HO 3T0 He Tak. [locie npaBuIbHOTO HhOpMaTHPOBAHUS

int *xX, Vi

CTAaHOBUTCA COBEPUICHHO SICHO, YTO X — YKa3aTcJlb, a Y — HCT.

40. Ucnoaib3yiiTe OTCTYNIBI B YeThbIpe nmpoodeJia

Huknac Buprt, kortopsiii u3o0pen s3piku [lackans m Momayna-2, OgHaXIbI
BBIITYCTWJI KHUTY, TZ€ BCIOIYy HCIIOJIB30BAIMCh OTCTYIIBI B OAWH CHMBOJIL.
Urenue B HEW JIMCTUHIOB CTAjO OJHHUM M3 CaMbIX TSDKEJIBIX CIIy4aeB B MOE
npakTuke. Mcnonab3yiiTe 10cTaTo4HO OOJIBIINE OTCTYIIbI, YTOOBI Balll YATATENb
MOT' CKa3aTh, YTO B TEKCTe BHAHO a03albl; YeThIpe Mpodena KaxyTcs
UJCANbHBIMH.

Bb1 nomKHBI enaTh OTCTYNBI MocienoBaTenbHo. [laxke Bo BHemHEM OJoke
MOJIPOrPaMMBbI TOJIKHBI OBITH OTCTYTIBI. Takoi BapHaHT HEMPUEMIIEM:

void f( void )

{
if( x)
yyy ()i
more code () ;
even more code () ;

}

MOTOMY UYTO CJMIIKOM TPYJAHO HAWTH Hayajgo mojmnporpammbl. CpaBHUTE
MPEABIIYIIUNA BApUAHT CO CISTYIOITNM:

void f( void )
{
if( x )
yyy ()7
more code () ;
even more code () ;
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41. YcaoBHbIE OnIepaTOPbI BbIACJISIOTCH A03alHBIMHU
OTCTyNIAMH

S nenaro 370 axe B onepaTropax U3 OAHON CTPOKHU:

if ( by land )
one();
else
two () ;

a HC TaK:

if ( by land ) one() else two();

O‘ICBI/II[HBIM HCKIIOYCHHUEM ABJIISACTCA:

if( by land )
{

one () ;

}

else if ( by sea )

{
two () ;

}
else if( by air )
{

three ()

1
51 ucnonb30Ban 37echk CKOOKU MO IBYM IIpUYMHAM. Bo-niepBBIX, sl KaK-TO Momain
BHYTPb YCJIOBHOIO OIepaTopa IpU OTIaJKe U 3a0bUl BCTaBUTh CKOOKH, Kak B
CIIEIyIOIIEM TEKCTE:

if ( by land )
one () ; if (debug) printf ("Ox...");
else if ( by sea )

YTO IIPUBECIIO IPUBEIIO (I)aKTI/ILICCKI/I K:
if ( by land )

one();
if (debug)

printf ("Ox...");
else

if ( by sea )

Co ckoOkamu mporpaMMa K TOMY JKe Jydllle 4uTaeTrcs. 1 4acTo Hapylaro
IIPaBUJIO a03alHBIX OTCTYNOB, KOTAA MCIOJbL3YH0 (OpMATUPOBAHHUE ISl TOTO,
4TOOBI OKa3aTh C KPHUCTAILHOW SICHOCTBIO, YTO HMPOUCXOIUT. AKKypaTHbIE
CTOJIOLIBI AENTAIOT 3TO OCYIIECTBUMBIM:
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if ( by land ) one();
else if ( by sea ) two();
else if ( by tunnel ) three();

HO 3TO — HCYUTACMO:

if (by land)one();
else if (by sea)twol();
else if (by tunnel)three();

ITonoOHBI KOO HUKY/1a HE TOJIUTCS:

for (a ; b ; c);
while ( ++1i < 10 );

CauikoM mpocTo ciIy4yaiHo cenaTh cleayoliee:
while ( 1 < 10 );
++1i;
(dpyrumu cioBamu, "BeyHO cpaBHUBaTh i ¢ 10, 3areM yBenuuuTh 1i"). Ecnu
TOYKA C 3aITOW HUKOI/IA HE CTABUTCS B KOHIIE CTPOKH, HaUMHaroIelcs ¢ for
Wi while, TO BBl MOXKETE UCIIOIL30BATh YTUIIUTY IIOMCKA CTPOKHU THUIIA grep
JUIsl OOHApY>KEHUS TAKUX MPOOIIEM.

41.1. KomMeHTaApUM JOJKHBI HMETH TOT K€ OTCTYII, YTO
U OKPYKAKIIUN TEKCT NPOrpaMMbl

AOG3aiHble OTCTYINBl MpPEIHA3HAUEHbI JUIA TOTO, YTOOBI CHENaTb CTPYKTYpY
Ballel IPOrpaMMbl JIETKO IMOHATHOW. Ecim BBl OpraHmsyere OTCTyIBl B
KOMMEHTapusX OeclopsJoYHbIM 00pa3oM, TO 3TUM BbI JIMIIUTE UX CMBICTA.
KomMeHTapuii B ciienyromeil nporpaMMe 10/DKeH ObITh CHAO0KEH OTCTYIaMU:

£()
{
/* 3mech umeT
** OJIMHHBEIY KOMMEHTapuil
*/
code () ;

}

3neck MMeeTcst CXOHas mpodiema:

£0

{

int local var;

int another local var;
code () ;

}

OTCYTCTBI/IC OTCTYyIIa IpU ONPCACIICHUHN JIOKAJIbHBIX NEPECMCHHBIX 3aCTaBJISACT
MNpEANOJI0XNUTb, YTO OHH HaXOOATCS B TOH JKe 00macT BUIUMOCTH, YTO MM
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GyHKIMHM (KOoTOpas SBIIIETCS T100anbHON). Tak Kak 3TO HE Tak, TO BbI IOJKHBI
CACIaTb OTCTYII, 9TOOBI YKa3aTb Ha 00J1aCTh BHUIUMOCTH:
£0
{
int local var;
int another local var;
code () ;

}

42. BoipaBHuBaliTe CKOOKH BEPTUKAJIBHO 110 JIEBOH
rpaHuue

Wnorpa nouck orcyTcTByIomel GUrypHoit CkoOKH MpeBpaliaeTcs B KPyImHYIO
npobnemy. Ecnu BbI BbIHEceTe CKOOKHM Tyja, TIe UX XOPOLIO BUIHO, TO HX
OTCYTCTBHE OYJIET Cpa3y ke 3aMETHO:

while ( some condition )

{

// BHYTPEHHMI OJIOK

}

51 B camoM jiene He 10010 Tak Ha3bIBaeMblid cTuiIb KapHurana u Puun:

if( condition ) {
code () ;
lelse{
more code () ;

}

3,[[er HE TOJIBKO TPYAHO IIPOBEPUTH CKOOKM Ha MMapHOCTb, HO U OTCYTCTBUC
S3PUTCIIBHOTO pPAa3aCjiCHUA 3a CUYCT CTPOK, COACPKAIIHUX JIHUIOb OTKPBITHIC
CK06KI/I, BCACT K YXYAUICHUIO YUTAEMOCTH.

43. Ucnosb3yiiTe CKOOKH, €CJIM B YCJIOBHOM oleparope
uMeetcs 0oJiee, 4eM OTHA CTPOKA

OTO mNpaBUIO MPUMEHSETCA, €CIM JaXe JOMOJIHUTEIbHBIMU CTPOKaMHU
sBisieTcss KomMmeHTapuil. [IpoGiema 3akmioyaeTcss B TOM, YTO CIMIIKOM JIETKO
CIly4aifHO 100aBHUTH IPYrod omneparop W 3a0bITh 100aBUTH CKOOKH. Tekcr,
MOI00HBIN HIDKECIEayoIeMy, 0oJiee HaIeKEH:

if ( something() )

{

*/ Quo usque tandem abutere Gatesalina, patientia nostra®.

* "JTo kakux sxe nop Thl, KaTuiuHa, Oyellb MCIBITBIBATh HAIlE TEPIEHHUE..." — HA4asIo
u3zBecTHOM peun Llunepona. — Ilpum. nepes.
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*/

somethig else();

55



Yactp

NmeHa 1 uaeHTH(PUKATOPLI

Hwmena urparot BaxxHyio pouib. [IpaBuiibHO BBIOpaHHBIE UIMEHA MOTYT CIENATh
OpOorpaMMy IOUCTHHE CaMOJIOKYMEHTHPOBAHHOM, He TpeOys COBCeM WU
TpeOysl Majio JOMOJIHUTENIBHOTO Habopa B BUE SIBHBIX KOMMeHTapHeB. [1moxo
BBIOpaHHBIC MMEHA (Hampumep, state — COCTOSIHME WM IUTaT ?) MOTYT
N00aBUTh HEHYXHYIO CJIOKHOCTb B Ballly IMporpamMmy. OTa 4acTb KHHIH
COJICPKUT MpaBujIa BHIOOpa UMEH.
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44. UMeHa 10KHBI OBITH OOBIYHLIMY CJI0BAMHU
AHIJIMHCKOro SI3bIKa, OMUCHIBAIOIIIUMH TO, YTO
nejaer GyHKIUsI, APryMeHT WU NepeMeHHas

W30eraiite  a0OpeBuaTyp; OHM YXYJIIIAIOT YUTAO0EIBHOCTH IMPOTPAMM.
Hekotopbie 1m0 mpuBBIYKE MPOAOIDKAIOT HCIIONB30BaTh a0OpPEBHATYPHI, YTO
MPUBOIUT K aOCYpIHON TPAKTHKE, THIIA OTOPACBIBAHHUS TIOCIETHEH OYKBBI
CJIOBa WJIM yAaJieHUS M3 HEro BCeX TJIacHBIX. Bo3bMeM CTpaHHO Ha3BaHHYIO
¢ynxiuio UNIX creat () ; oueBUAHO, UTO create () dyume. S Takxke BUAET
CTpaHHOCTH THIIA 1nghth BMecTO length U mt BMecTO empty.

[Ipu »oToM oOmenpuHsATHIE aO0peBUATYphbl SBISIOTCS  OYEBUIHBIMU
UCKITIOYEHHUSAMHU. BOT TOT MUHUMYM H3 HUX, KOTOPBIM 51 TIOJIB3YIOCh CaM:

col — HMHAEKC CTOI0I1a;

cur — TEKYIIHH;

i3 — 0000IIeHHBIE CYETYHUKH I[UKIIOB;

max — MakcUMyM (0OBIYHO B KadecTBe mpedukca uiu cydduxca);

min  — MUHUMYM (0OBIYHO B KadecTBe npedurca uimu cyhdukca);

obj — 00001IeHHbI 00BEeKT (MMeeTcsl yKazaredb Ha 0a30BbIi Kiacc,

HO MPOU3BOJIHBIN KJIACC HE U3BECTCH);
p ptr — 000OIIEHHBIN yKa3aTelNb;
s str — cTpoka (B sa3bike Cu 00BIYHO chart),

HO HE yr[OTpe6J'IHI>iT€ Hnx, €CJInu Ha3bIBAEMBII OOBEKT HCIIOJIB3YCTCA HE KakK
0000menHbIid. HanpuMep, 1 ©MeeT CMBICT UCTIOIB30BaTh B KAUEeCTBE CUCTUMKA
UKJIa B OIecpaTrope for, €CJIM OTOT CYUYCTYHMK HCIIOJIB3YCTCA IIPOCTO IJIA
moacyeTa yucliia I/ITepaHI/Iﬁi

for( i = 10; --1 >= 0; ) // uapucomare 10 Tupe

putchar ('=-");

I/ICHOJ'II:BYI‘/'ITG HaCTOAIICE UMs, €CJIM Bbl IPUMEHACTC CUCTUYUK JIJIA ‘-IGFO-HI/IGYIIB
OTJIMYHOI'O OT CUETa. CpaBHI/ITC I9TOT KOI:

for( i = 0; 1 < imax; ++i )

for( j = 0; j < jmax; ++3 )
move cursor( i,j );

CO CIIEYIOIIUM:

for( row = 0; row < max_ row; ++row )
for( col = 0; col < max_col; ++col )
move cursor ( row, col );

S Taxke u30eraro UCMOJIb30BaTh X U 'y BMECTO row U column. OQHO U3 paHee

yKa3aHHBIX MPaBUJ PEKOMEHAYET IPOIYCKAaTh NPOTpaMMy uepe3 CHUCTEMY
npoBepku opdorpadun. JlelicTBUTETPHOE JOCTOMHCTBO ATOTO METOAA COCTOUT
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B TOM, YTO OH HO6y>I(I[aCT BacC UCII0JIb30BaTh B KAYECTBE UMEH OOBLIYHbBIE CJIOBA.

44.1. He ucnoJib3yiiTe B KauecTBe MMEH TapadapuiuHy

OTnmmuHblii  00paser Takoro TOJXOJa MOXHO HAaONMoAaTh B JIFOOOM
npeanaraeMoM Microsoft npumepe nporpaMMel, XoTs 3Ta IpobjaeMa HU B KOEM
cllyyae He OorpaHM4MBaeTcs kopropauueil Microsoft. Bee nemoHcTpanuoHHble
nporpaMMbl  Microsoft Windows BKIIOYArOT THUIT TEPEMEHHOM B €€ HMS.
Hampumep, o0bsiBIIeHNE THITA:

const char *str;

6yﬂeTCHeHaHOCﬂeﬂyKHuHNIOGpaSOM:
LPCSTR lpszstr;

[lepeBenure 1lpszstr kak "ykazaTeslb TUIA long C KMEHEM Str Ha CTPOKY,
okaHumBarmyrocss 0". Ha camom geme 3mech HECKOJIBKO TpoOiieM, HE
MOCJIEAHEeH W3 KOTOPBIX SBISETCS TOT (pakT, yTo LPCSTR CKphIBaeT Halle
oOBsIBIICHHE yKa3arens. Tem He MeHee, 00CyKaaeMoe MPaBHIIO TOCBSIIAETCS
npobiieMe caMmoro UMeHH.

DTOT CTUJIb BBIOOpA MMEH Ha3bIBAETCS "BEHIepPCKON'" 3aIIMChIO IO HA3BaHUIO
POIOMHBI PYKOBOAMTENS OTAena nporpamMmmupoBanus Microsoft Yaprsza
CaliMOHM, KOTOpBIH €ro n300pein. (a He MOTOMY, YTO €ro HCIOJb30BaHHE
npugaer nporpamMmam Microsoft Takoi B, Kak OyJTO OHM HamMCaHbl Ha
BEHI'CPCKOM SI3bIKE.)

Benrepckas 3anuch nenecoodpasHa Jis s3bIKa acceMOiiepa, B KOTOPOM Bce,
9TO BBl 3HAETE O MEPEMEHHONH — 3TO ee pasmMep. Brmodyenne napopmamu o
TUTIE B UMS TIEPEMEHHON IMO3BOJISIET BaM KOHTPOJIHMPOBATH NMPABUIHHOCTH €€
ucronb3oBanus.”  SI3plku  Gomee BbIcOKOro ypoBHs Ttmma Cum m Cut+
WCTOJNB3YIOT JJISl TOU el 00bsBICHNE TIEPEMEHHBIX.

HoxTop CailMOHM HECKOJBKO pa3 B MEYaTH 3alIUINAT TAKOW METOJ 3alucH,
HO s OBl HE CTaJl ero pekoMeHaoBaTh mis nporpamm Ha Cu umu Cu++. Ilo
MOEMY MHEHHIO, BEHrepckas 3aluch HE JaeT HUYero, KpoMe YXYJIIeHHS
yUTaeMOCTH nporpamm. IIpocTele str wiaM string 3HAYUTENBHO Jerde
YUTAIOTCS U COAepkKaT Ty ke uHpopmamnmio. Eciu Bam Ha camoM fienie Hy>KHO
Y3HATh THII, TO JUIS 3TOTO JJOCTATOYHO BEPHYThCA K ONPE/ICNICHHUIO.

2 5] mOMO3peBalo, UTO BEHIEpCKAs 3aIlMCh TAK MHTEHCHBHO HCIIOIB3YETCS BCIICACTBHE
TOro, 4To OoJbInas yacTh Microsoft Windows HamuicaHa Ha si3bIke accemOiiepa.

3 Tlo kpaiiHei Mepe, OHO TOIDKHO ObITh. S MIO03PEBAI0, YTO HEKOTOPHIE SHTY3UACTHI
BEHT'ePCKOM 3aIMCH TaK II0XO OPTaHU3YIOT CBOM IIPOTPAMMBI, UYTO TIPOCTO HE MOTYT HAWTH
HYKHBIC 00BsBICHNS. BKiTFOast THIT B MIMs1, OHU M30aBIIIOTCS OT MHOTHX YacOB MTOMCKOB B
HEYIa4HO CIPOEKTHPOBAHHBIX JUCTUHTaxX. [IporpaMMbl Ha si3bIKE acceMObiiepa, KOTOPhIE 0
HEOOXOJMMOCTH BKJIIOUAIOT B Ce0sl MHOXECTBO TIOOAIBHBIX MEPEMEHHBIX, SIBIISIOTCS
OYEBUIHBIM HCKITIOUCHHUEM.
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CymecTByeT u 0oJiee pacipoCTpaHEHHBIH, XOTS M MEHEE pauKaIbHBIN IpueMm,
MIpU KOTOPOM MMEHa yKa3areJjell HauMHAIOT CUMBOJIOM P. DTa MPAKTHKA TOXKE
3arpoOMOKJIAeT MporpaMMmy. Bel Bellb HE HauyMHAETE MMEHa LEJIOYHCIECHHBIX
IIEPEMEHHBIX TUIIA int CHUMBOJIOM 1, mepeMeHHbIX Thna double — d, a
¢ynkuuit — £? OueBUAHBIM HCKIIOUYEHHEM SIBJIETCS CIy4ail, Korma y Bac
ecTb OOBEKT W YyKas3aTeldb Ha 3TOT OOBEKT B OJHOHW M TOW e OO0JIacTH
BUIAMMOCTH:

char str[128], *pstr = str;

C I[pyl"Oﬁ CTOPOHBI, AJId YKa3aTclisd, BEPOATHO, JTydIIC COACPIKATCIBbHOC HUMs.
CpaBHure:
char str[128], *first nonwhite = str;
while ( isspace(*first nonwhite) )
++first nonwhite;

// B sromt curyauum mma *first nonwhite rosopmT BaM ropasno
// BoJpme O TOM, UTO IejlaeT [epeMeHHasd, UeM Nnpemsnyiee "*pstr".

45. UMmeHa MaKpOCOB JI0JI2KHbI 3ANIMCHIBATHCS
3AT'J/IABHBIMU BYKBAMMU

Kak nokaspiBaeTcs B IOCIEAYIOLIIMX Ppa3feiax, MaKpoChl 4acTO BBI3BIBAIOT
no6ounsle 3¢dexTsl. [103TOMY 1HOJE3HO UMETHh BO3MOKHOCThH OIPEICIIUTH C
HEepBOro B3IJIsA, YTO Y Bac sBIseTCS MakpocoM. KoHeuHO, Bbl HE JOJIKHBI
UCIIOIb30BaTh TOJIBKO 3arjaBHbIe OYKBBI JJIsl 4ero-HHOYy b HOMHMO MaKpOCOB,
MHa4e Bbl HE JIOCTUTHETE LIE/IN JTaHHOTO IpaBHJIa.

45.1. He ucnoJib3yire 3arJJaBHbIX OYKB /151 KOHCTAHT
nepeYncaeHust

JlomxHa OBITH 0OecriedeHa BO3MOKHOCTh 3aMEHbI KOHCTAHT, ONPE/CIICHHBIX B
IepeurcICHN:, Ha IEepeMeHHyl0 Tuma const. Ecim ee ums 3ammcaHo
3arJaBHBIMH OyKBaMH, TO BaM HPHJIETCS ero MeHATb. Kpome Toro, mmerorcs
ele U npolieMsl ¢ MaKpocaMu (BCKope OyyT pacCMOTPEHBI), KOTOPBIX HET y
nepeunciaeHuil. [lostomy Oyaer mojae3sHo UMETh BO3MOXKHOCTh Pa3INdaTh UX C
IIepPBOTO B3TJIA/A.

45.2. He ucnoJib3yire 3arjiaBHbIX OYyKB B MMEHAaX
THIIOB, CO31aHHBIX IIPU NOMOIIM typedef

Tak kak MAaKpoC TaK¥XE MOXET HCIIOJb30BATHCSA B MaHEPC, HOIIO6HOI71
typedef, TO TOJIE3HO 3HATH MOYKET WJIM HET YTO-TO OBITh HMCIOJL30BAHO B
Ka4CeCTBC CUHTAKCUYCCKH ITPAaBUJIbHOI'O THUIIA. HaanMep, nMmes:

typedef void (*ptr to funct) (int );
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BbI MOJKCTE HAINMUCATh CJICAYIONICEC:

(ptr_to funct) ( p ); // mnpeobpasyeT p B yKasaTeJsb Ha OQYHKLMDO
ptr to funct f(long); // f Bo3BpamaeT ykasaTesb Ha OGYHKUMIO

Maxpoc Tuna:
#idefine PTR TO_FUNCTION void (*) (int )

IIO3BOJISACT BaM CIACJIATh HpCOGPaSOBaHI/ICZ
(PTR_TO_FUNCTION) ( p )7

HO HE TI03BOJISIET OOBSBUTH (DYHKIIHIO:
PTR_TO FUNCTION f (long);

VYka3aHHBII MAaKpOC MPU MOJCTAHOBKE JACT:

void (*) (int ) f(long);

HO KOMITUJIATOPY HYXHO!:
void (*f(long)) (int );

Wms Tuna u3 CTpOuHBIX OYKB HE BBI30OBET HHMKAKUX IPOOJIEeM HpU YTEHUH,
IIOTOMY YTO IIO CMBICILY BBl BCET1a MOXKETE CKa3aTh, UCIONb3YETCS I OHO AJIA
THUIIA WU HET.

46. He moab3yiitecr uMmeHamu u3 cranaapra ANSI Cu

WnenTudukatopsl, HauyMHAIONIMECS C CHUMBOJA MOJAYEPKHBAHUSA, W HMMEHa
THIIOB, OKaHUMBAIOLIMECS Ha _t, ObuIM 3ape3epBUpoBaHbl craHzaptoM ANSI
Cu 15 MCTIOIB30BaHMS pa3padOTYMKaMU KOMIMIATOPOB. He ucnons3yiite 3tu
cumBoutbl. Takoke n3beraiite umeH ¢yHkmid, Bomeamux B cranaapt ANSI Cu
u B nipoekT crangapra ISO/ANSI s Cut+*,

47. He noab3yiitecb umeHamu Microsoft

DTO MOKET IMOKa3aThCs MPABUIIOM, CIEMUGUIHBIM TOJBKO st Microsoft, HO
Ha CaMOM JieJIe 3TO He TakK (YYUThIBAs UMEKOIIYIOCS CKIOHHOCTh Microsoft k
MHUPOBOMY TOCHOJCTBY). JIt000i, KTO 3a00TUTCS O MEPEHOCUMOCTH, JOJDKEH
paccUMTHIBATh HAa TO, YTO €r0 WM €€ MporpamMma CO BPEMEHEM MOXET WU
paboTtaTh TOA YNpaBICHHEM OIEpAIMOHHOW cucTeMbl Microsoft, wmm
B3aMMOJIEHCTBOBATh ¢ OMOMMoTeKo KiraccoB Microsoft. bubnunoreka MFC,
HampuMep, MepeHeceHa Ha Macintosh U BO MHOTHE ONEpPAIOHHBIE CPEIbI

* B asrycre 1998 r. crannapt paruduuuposat B Bune "ISO/IEC 14882, Standard for
the C++ Programming Language". Tlonynsapuo usnoxeH B kuure: Crpayctpyn b. S3bik
nporpammupoBanusi C++, 3—e mzn. /Ilep. ¢ anrn.—CII6.; M.: "HeBckuii nuanekt' —
"UzmatensctBo BUHOM", 1999.-991 ¢. — Ilpum. nepes.
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UNIX/Motif Ha MOMEHT HamWCaHUS ATOW KHHUTH, W, BEPOSTHO, MOSIBUTCS HA
JIPYTHX OMEPAIlMOHHBIX CHCTEMaXx B OIKanIieM Oy TyIieM.

Ha Moment Hamucanusi 3TOM KHUTHM HHTEephEHC  MNPUKIATHOTO
nporpammupoBanus Windows (API) Bxitouaer B ceds okono 1200 yHKIui.
bubmorexka MFC, ObICTpO BBITECHSIONIAS TMEPBOHAYAIBHBIN HHTEpdeiic Ha
s3pike Cu, nobasmsier okoso 80 ompeznenenuit knaccoB. K coxkaneHuto, MeTos
Microsoft coctont B 100aBICHUN KaXKIbIH pa3 AOMOTHUTEIBHBIX (DYHKIUN U
KJIACCOB B HOBYIO BepcHio kommnusitopa. Eciin Microsoft ciyuaiino Beioeper B
Ka4yecTBE MMEHHU i (YHKIMK WM Klacca TO, KOTOPOE BBl UCTOJIb3YyeTe s
KaKHMX-TO APYTUX LIeeH, yragaiTe, KoMy U3 Bac MPUAETCS €T0 CMEHUTH?

Tak kak HM OOUH U3 UAEHTU(UKATOpPOB Microsoft He COOTBETCTBYyET
craunapry ANSI Cwu, TtpeOyromemMy, 4TOOBI HMMEHAa IOCTABISAEMBIX
pa3paboTIuKOM OOBEKTOB HAYMHAINCH C CHMBOJIA TOJYEPKHBAHUSA, TO BBI
JOJDKHBI TIPEIOXPaHATHCS, M30erasi MCIOIB30BaHUsl COTJIAIEHUH TO0 BBIOOPY
uMeH B ctusie Microsoft:

e Bce nmena ¢ynknuit Microsoft ncrmons3yrot cornamnierns B cruie [lackans
0 Cmecu3arnaBHEXVICTPOUHEIXBYKE (), © OHA BCErJa HAYMHAOTCA C
3ariaBHOW OYKBBI. S MpennmouynTar0 MMEHa TOJBKO M3 CTPOYHBIX OYKB C
CHMBOJAMH  NOJYEPKHBAHMSA, HO 4YTo Obl BBl HH  BBIOpaiH,
HeVlcnombsaynreCrunsMicrosoft (). @yHkuuu-unensl B kiaccax MFC
UCIOJIB3YIOT TO XK€ CaMO€ COTJIAlIeHHUE.

e Bce wumena xkmaccoB Microsoft waumnatorcs ¢ 3armaBHoir "C" ¢
nocneayromeil 3arnaBHoi OykBoil (Hampumep, CString, CWnd, CDialog
u T.1.). Haganpaas "C" Mano 4to maer, kpome Oecriopsijika, U €€ MpOIycK
yAamnsieT Hac oT obnactu uMeH Microsoft.

e Omgna w3 Hambomee  (yHIAMEHTANBHBIX  3amoBefeld  OOBEKTHO-
OpPUEHTHUPOBAHHOTO MIPOEKTHPOBAHUS 3ampeniaer OCTaBJIAThH
HE3allUILEHHbIMU JaHHbIC-YWICHBl B ONpeJeleHr Kiacca. TeM He MeHee,
MHorue kiaccel MFC uMeoT OTKpbIThIE MO JaHHBIX. Bce 3TH mosns
HauMHAIOTCA C m , HE MMEIOIIUX JpPYyroro Ha3HaueHMs, KpPOMe Kak
YBCINYHUTDH 6CCHOpH,ZIOK. Tem He MCHEC, Mbl MOXCEM HUCIIOJIL30BATH ITY
OecCcMBICIUILY ISl TOrO, 4TOObl HE HAYMHATH MMEHA CBOUX COOCTBEHHBIX
noirel ¢ m_ M TakuM o0Opa3oM JIETKO OTIMYaTh CBOM WIEHBl OT
yHaclIeZIOBaHHBIX U3 0a30BbIX Ki1accoB MFC.
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48. U30eraiiTe HEHYKHbIX HACHTU(PHUKATOPOB

MimeHa 11 KOHCTaHT 4acTo BooOIle He HykHbl. Hampumep, He ompenensiite
3HaueHMs, BO3BpalllacéMble IpPU OMIMOKE; €CJIM BO3BPALAECTCS BCEro OJHA
omuOKa, Bo3BpaTuTe npocro FALSE. He nenaiire Tak:

enum { INSERT ERROR, DELETE ERROR };

insert ()
{
/]
return INSERT ERROR;

}

delete()

{
/]
return DELETE ERROR;

}

a mpocTto Bo3BpaTHTe O B Cilydae OIMMOKM M B Cilydae ycmexa Jr0oe
MpaBUIbHOE 3HAYCHUE THIIA 1.

49. UMeHOBaHHBbIC KOHCTAHTHI I 0yJIeBbIX BEJIUYUH
peaKo He0OX0AMMBbI

Bribop HEBEpHOro HMEHHM MOXKET J100aBUTHh 3HAYUTEIBHYIO HEHYXHYIO
CIOKHOCTh B Bally HOporpaMMmy. PaccMOTpUM CIEIYIOLIYI0 TPOCTEUIIYIO
(GYHKIHIO, KOTOpAs MOJACYUTHIBAET KOJMUECTBO CIIOB B CTPOKE:

int nwords (const char *str)

{
typedef enum { IN WORD, BETWEEN WORDS } wstate;

int word count = 0;
wstate state BETWEEN WORDS;
for(; *str ; ++str )

{

if( isspace(*str) )
state = BETWEEN WORDS;
else
if ( state != IN_WORD )
{
++word count;
state = IN WORD;
}
}
return word count;

}

HeraBI/IHBHO BBI6paHHO€ UM state 3aCTaBHJIO HAaC BBECTH JBAa HCHY)KHBIX
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uneHtudukaropa: IN WORD U BETWEEN WORDS. Tenepsb B3IVITHUTE Ha 3TOT
BapHaHT:

int nwords2 (const char *str)
{

int word count = 0;
int in word = 0;
for(; *str ; ++str )

{
if( isspace(*str) )
in word = 0;

if( !in word )

++word count;
in word = 1;

}
return word count;

}

[leperimMeHOBaHME HEYETKO HA3BAHHOM IMEPEMEHHOM state BO YTO-HUOYIb,
YTO JEHUCTBHUTEIBHO OIHMCHIBACT HA3HAYCHHE IIEPEMEHHOM, ITO3BOJIMIO MHE
UCKIIIOUUTD OyneBbie MMEHOBAaHHbIE KOHCTaHTbI IN WORD u
BETWEEN WORDS. IlomyunBIascs moanporpaMma MEHbIIE U JIETYE YATACTCA.
Bor apyroit npumep. Crieaytoias nporpamma:
enum child type { I AM A LEFT CHILD, I AM A RIGHT CHILD };
struct tnode

{

child type position;
struct tnode *left,
*right;
bt
/...
t.position = I AM LEFT CHILD;
if ( t.position == I AM LEFT CHILD )
/..

MOKET OBITh YIPOIIEHa MOT00HBIM 00pa3oM™:

struct tnode
{

unsigned is left child ;
struct tnode *left,
*right;

b}t
t.is_left child = 1;
if( t.is _left child )

* B cranpnapre ISO/IEC 14882 cymectByer Tun ‘bool’. IMeeT cMbICI 3aMEHUTH THII
HEepeMEHHOH is left child na bool.— Ped.
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/...

TEeM CaMbIM HCKJIIOYasl J[Ba HEHYXXHBIX HIeHTU(HKaTopa. M BOT mocnemHuii
npumep:

enum { SOME BEHAVIOR, SOME OTHER BEHAVIOR, SOME THIRD BEHAVIOR
}i

f( SOME BEHAVIOR, X) 7
f( SOME OTHER BEHAVIOR, X);
f( SOME THIRD BEHAVIOR, X);

TpeOyIOMIMii YeThIpeX UACHTU(UKATOPOB (TP HIMEHOBAHHBIE KOHCTAHTHI i UMSI
¢ynkun). Jlyyiie, XOTs 3TO HE BCErja BO3MOKHO, UCKIIOUYUTH CEIEKTOPHYIO
KOHCTaHTY B TIOJIb3Y JIOTIOJTHUTEILHBIX (DYHKITHIA:

some_behavior (x);

some_other behavior (x);
some third behavior (x);

OOpatHOI CTOPOHOI 3TOM MOHETHI SBJISIETCS BbI30B (QyHKUMHU. PaccMoTpum
CIIEYIOIIUNA MPOTOTHIL;
create window( int has border, int is scrollable,
int is maximized );
51 cHoBa BBIOpasl palMOHAIBHBIE UMEHA IS MCKIIIOUEHUS HEOOXOAMMOCTH B

MMEHOBAHHBIX KoHCTaHTax. K COXKaJICHHIO, BbI3OB 9TOM (bYHKLII/II/I I1J10XO0
HYUTaCM:

create window( TRUE, FALSE, TRUE );

IIpocTo B3risiHYB Ha TakOW BBI3OB, 1 HE MOJyYy HHKAaKOTO MPEACTABICHUS O
TOM, Kak OyJeT BBITJISAACTh 3TO OKHO. HEcKOoJbKO WMEHOBAHHBIX KOHCTaHT
MIPOSICHSIOT 0OCTOSITETTLCTBA B 3TOM BBI30OBE:
enum { UNBORDERED =0; BORDERED =1}; // HyxHO IOKasaThb
3HauYeHu4d,
enum { UNSCROLLABLE=0; SCROLLABLE =1}; // wmu create window ()
enum { NORMAL SIZE =0; MAXIMIZED =1}; // He Oymer paboTaThb.

/]
create window( BORDERED, UNSCROLLABLE, MAXIMIZED );

HO TCIICPb Y MCHA Apyras npo6neMa. A "e X041y HCIIOJIb30BaTb MMCHOBAHHBIC
KOHCTaHTBI BHYTpH caMOl create window (). OHH 3[€Ch TOJIBKO AJIS TOTO,
YTOOBI CENaTh €€ BhI30B 0o0Jiee YMTAEMbIM, M 5 HE XOUYy 3arpPOMOXKIATH 3Ty
(I)yHKLII/IIO TaKuM KOJOM, KaK:
if ( has _border == BORDERED )
/]

CpaBHHUBasA €ro € bomee IMPOCTbIM:
if ( has border )
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/...

[lepBplii BapuaHT ypoJIMB M MHorocioBeH. K coxaieHuto, ecim KTO-TO
WU3MEHUT 3HAYEHUE MMEHOBAHHON KOHCTaHTbI BORDERED, BTOpPOW OmIeparop
if He Oyner paborarh. Sl 0OBIYHO COTIAIIAIOCH C MHEHHEM, YTO MPOrPaMMHUCT,
3aHMMAIOIMICSA ~ CONPOBOXKJIEHUEM, HE  JIOJDKEH  MEHATh  3HA4YeHHUS
UICHTH(PHUKATOPOB, KAK 5 3TO MPOJIeNall B PEABIIYIIEM IIPHUMEpE.



Yactp

IIpaBuiia 00LIYHOIO
IPOrPaAMMMIPOBAHUSA

DTa dYacTh COACPIKUT IMpaBHjia, OTHOCAIIHUECA K HAIIHMCAHUIO COOCTBEHHO
HCXOJHOI'O TEKCTa MpOorpaMmsbl, B OTIIMYHUEC OT HpCI[LI)]yHIeﬁ YacCTH, B KOTOpOfI
paccMaTpuBaIaCb pa3pa60TI<a nporpaMMhbl B LIEJIOM. OTH IpaBuJia HC CJIMIIKOM
3aBUCAT OT BLI60pa sA3bIKa IPpOTrpaMMHPOBAaHMA.
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50. He nyTaiiTe NPUBBIYHOCTH C YUTAEMOCTbIO

(MUnmu  cungpom  "HacTosmiero - OpOrpaMMHUCTa,  KOTOPBIH  MOXKET
nporpaMMupoBaTh Ha J1r000oM si3bike kak Ha POPTPAHe"). Muorue moau
OBITAIOTCS 3JI0YMOTPEOIATh MPETPOLECCOPOM sl TOro, 4To0sl mpuaate Cu
OoJbIlIee CXOJICTBO C KAaKUM-HUOYAb IPYTMM S3bIKOM MPOTPaMMHPOBAHUA.
Hanpumep:

#define begin {
#define end }

while ( ... )

begin

//

end
OTa mpakTHKa HUYETO HE JaeT, KpoOMEe TOro, YTO Ball KOJ CTaHOBUTCS
HEYUTAEMBIM JJII KOTO-HUOY/lb, KTO HE 3HAET TOTO S3bIKa, KOTOPHIA BBI
crapaeTech MMHUTUpPOBaTh. [ns mporpammucta Ha CH KOJ CTaHET MeHee
YHUTAaEMBIM, HE 00JIee TOro.

PonctBennas mpoOiema  cBsi3aHa € HCMOJIB30BAHMEM  MaKpPOCOB
mpernporeccopa JUIsi CKPbITHS CUHTakcuca oObsBieHuid Cu. Hampumep, He
JIETIalTe CIEIYIOWIETO:

typedef const char *LPCSTR;
LPCSTR str;

ITogoOHble Bemu BBI3BIBAIOT MPOOJIEMBI C COIPOBOKAECHUEM, IOTOMY UTO KTO-
TO, HE 3HAKOMBII C BalllUMH COIJIALICHUSMH, OyAeT IOJKEH MpPOCMaTpUBATh
typedef, uTOOBl pa3o0paTbCsi, YTO IMPOUCXOAUT HA CaMOM JIele.
JlononHuTeNnbHas IMyTaHULA BO3HUKAeT B Cu++, IOTOMY YTO YHTATEIb MOXKET
MHTEPIPETUPOBAaTh IPOUCXOAdAIIEe, Kak ompeneneHue obbekta Cut+ wus
kiacca LPCSTR. bonbmuHCTBY nporpaMmucToB Ha Cu++ He IPUAET B rOJIOBY,
4yT0 LPCSTR sABnsiercsa ykaszareneM. OObsaBineHus Cu O4eHb JIETKO YMTAKOTCS
nporpammuctamu Ha Cu. (Kcratu, He myTaiiTe BBIICYTIOMSHYTOE C pa3yMHOM
NPaKTUKOM ompeneneHus tuna word B Bujae 16-OMTOBOro yuciaa cO 3HAKOM
JUISL TIPEOJOJIEH s TPOOIeMbl IEPEHOCUMOCTH, MpUCyIleil Tuy int, pasmep
koToporo He onpeneneH au B ANSI Cu, au B ANSI Cut+).

K Tomy ’xe, MHOTME NpOrpaMMHCThl H30€rarT YCIOBHOW omepauuu (?:)
IIPOCTO IOTOMY, YTO OHA MM KaXKeTCs HENOHATHOM. TeM He MeHee, 3TO
YCIIOBHOE BBIDOKEHHUE MOXKET CYIIECTBEHHO YINPOCTUTh Ball KOJ W,
CIIEICTBEHHO, CIEIaTh €ro Jy4llle YUTaeMbIM. 4 Tymaro, 4To:
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printf ("%$s", str ? str : "<oycro>");

ropasao 3JICTAHTHCE, UCM:

if ( str == NULL )
printf ( "<mycTto>" );
else
printf ( "%s", str );
B x TOMY K€ 3KOHOMHUTEC Ha JIBYX BbI3OBax printf (). MHe Taxxe 4acTo
OpUuXoaAuTCsa BUACTb HCIIPABUIIBHOC HCIIOJB30BAHUC onepaunﬁ ++ 1 —-. Bechb
CMBIC]T aBTOMHKPEMCHTAa WM aBTOJACKPEMCECHTA 3aKI04YacTCd B COCAMHCHUU
3TUX omepauuil ¢ Apyrumu. Bmecto:

while ( *p )
{
putchar ( *p );
++p;
}
HIIN:
for( ; *p ; ++p )
putchar ( *p );
HACTOJIb3YUTE:
while( *p )

putchar ( *pt+t );

OTOT KOJ BIIOJHE YWTaEM JJIsi KOMIIETEHTHOTO MporpamMmucTta Ha s3bike Cu,
Jlake eciii eMy HeT skBuBajieHTHOH onepaunuu B POPTPAHe unu [lackane.

Bbl Takxke HUKOrAa HE TOJKHBI IPSTATh ONEPaTOpPhl B MaKpocax U3-3a TOro,
YTO BaM IPOCTO HE HPABHUTCA, KAaK OHM BBIMJIAAAT. S| OQHAXIBl BUIEI
CJIeIyIolllee B peaIbHOW MporpamMmme:

struct tree node

{
struct tree node *1ftchld;

}i

#define left child(x) ((x)->1ftchld)
/).

traverse( tree node *root )
{
if ( left child(root) )
traverse( left child( root ) );
//
}

[IporpaMMuCT HaMepeHHO clenlan OHpeelieHHe CTPYKTYpbl TpyJHee
YUTAEMbIM JJII TOTO, YTOObI H30€kKaTh KOHQIMKTAa MMEH MEXIy IOJIEM U
COBEPIIEHHO HEOOXOAMMBIM MaKpOCOM, M BC€ H3-3a TOrO, 4YTO €My He
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HPABWJICS BHEIIHWNA BHJ orieparopa —>. [ Hero ObI10 OBI TOpA30 JTydIIAM
BBIXOJOM IIPOCTO Ha3BaTh Ioje left child u coBceMm n30aBUTBECA OT
Makpoca.

Ecnu BBl JeficTBUTENBHO JymMaeTe, 4TO MporpaMMa JOJKHA BHEIHE
BBRITTIANETh Kak Ha Ilackane, YTOOBI OBITH YHMTAEMOW, TO BBl JOJDKHEI
nporpammupoBath Ha [lackane, a He Ha Cu unu Cut++.

51. ®yHKuus A0/KHA AeJaTh TOJIbKO OHO /1€eJ10

DTO0 00BIYHO HE OYEHD yYAaadHasa MBICJIb — 3aIllMChIBATh TO, YTO AOJDKHA ACJIAaThb
GyHKIMS, dYepe3 €€ apryMeHThl. OJTO JIOJDKHO Jejarh WMsS  (QyHKIWH.
Hanpumep:

UpdateAllViews ( CView *sender, long lhint, CObject *phint )

{
// sender lhint phint

// NULL XX XX HauajibHOe OOHOBJIEHME, BEI3LIBAEMOS U3

// oBpamiApmero OKHa

// Cview* 0 Crect* BuIBHBaeTCH, KOI'Ia BCTPOEHHBI OOBEKT

// CTAHOBUTCSH OEeMUCTBUTEJSBbHEM. phint

// YKas3LBaeT Ha NPAMOYTOJIBHUK IOKYMEHTAa,

// COXpaHAA MOJIOXKEeHMEe HeIelMCTBUTEeJILHOTO

// obbeKTa

// Cview* 1 Crect* CoobumeHue, nocesaeMoe obwrekToM CView*

// ("sender" - mepemaTuuk). phint coxpaHgeT
// nisa CView* ofpawmiigpiee OKHO €TI0 KJIMEHTA.

}

Bam HyxHB BMecTO O3TOro Tpu GQYHKOMM: initial update(),
update embedded object () M update view (). BepHbIM Kilto4OM U1
IIOHUMAaHUs TOr0, YTO 3J€Ch YTO-TO HE TaK, ABJISETCA TyMaHHas IpUpoaa UMEH
aprymeHToB. DyHKIUSAM HE JOJDKHBI nepenaBarbes "Hamekn". MM OMKHBI
JlaBaTbCs yKa3aHUA.

52. UmeTh CAMIIKOM MHOI'0 YPOBHEH a0CTpaKuuu N
HHKANCYJALNH TAK K€ IJ10X0, KAK M CJIMIIKOM MaJIo

OCHOBHOW CMBICT HMCIOJIb30BaHUSI TakUX aOCTpakimuii, Kak (yHKIUA WIN
CHMBOJIbHbIE KOHCTAaHTHl (MJIM WHKAICYJISIIIUN, TMOJOOHBIX OMpeeIeCHUsIM
struct wm class), 3aKJIIOYAETCS B YIYUYIICHHA YATAEMOCTH mporpamMm. He
MOJB3YUTECH UMHU MPOCTO MOTOMY, YTO BBl MOXKETE JAenarTh 3T0. Hampumep,
BJIO)KEHHBIC CTPYKTYpbl B JaHHOM (parMeHTe He CiIyXar KaKOH-Tuoo
MOJIC3HOU 1IeJIN:

struct tree node;

struct child ptr
{
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unsigned is thread;
struct tree node *child;
}i

struct tree node

{
struct child ptr left,
right;
b

tree node *p;
if ( !p->left.am a thread )
p = p->left.child;

Crnenyronuii KoJi ydille YUTAeTCsl, IOTOMY 4YTO B HEM MEHbIIIE TOUYEK, U Jierue
COIPOBOXKAAETCS, TAK KaK B HEM HY>KHO OTJIAXHUBATh HAa OJIHO OIPEACICHUE
MEHBIIIE:

struct tree node

{
struct tree node *left child;

unsigned left is thread : 1;
struct tree node *right child;
unsigned right is thread : 1;

b

if ( !p->left is thread )
p = p->left child;

53. ®yHKknus 10/2KHA BbI3BIBATHCS 00J1ee 0JJHOT0 pa3a,
HO...

Kpome Ttoro, ecim ¢yHKIMS DOHKHBIM 00pa3oM cBsi3aHa (T.e. €CIIM OHA
BBITIONTHSET €IUHCTBEHHYIO OTIEpAIlio M BeCh KOJ (YHKIHMH paboTaeT Ha ee
pe3ynbTar), TO HET MPUYMHBI U3BJIEKaTh KYCOK KOJa B JIpyrue GyHKINU, eCIu
TOJIBKO BBI HE KEJIAaeTe MCIOJIb30BaTh ATy YacTh KOJa Te-To enie. Moi OmbIT
TOBOPHT, YTO Korja (YHKIUS CTAHOBUTCS CIIMITKOM OOJIBIIOW, TO YacTo
BO3MOXXHO BBIZICIIUTh KYCKH, KOTOPBIE 0O0JaJaf0T JOCTATOYHOH OOIHOCTEIO,
YTOOBI OBITH HMCIONB30BAaHHBIMU TJE-TMOO €IIe B MporpaMMme, Tak 4YTO ITO
MpaBUJI0 HAa CaMOM Jiglie HE TPOTUBOPEUYUT TPaBUIY '"MalleHbKOe —
npekpacHo". Eciu BBl He BBIACISACTE 3TOT KO, TO OJIOYHBIM KOMMEHTapHi,
OTIMCHIBAIONINI HAa3HAYEHHE ATOTO OJIOKA TIPOTPaAMMBI, KOTOPBIH BBl MOTJIH OBI
BBIICTIUTH, CIYXKUT TOW JK€ camMOW Iend, 4YT0 U UM QYHKIUH —
JIOKyMEHTHPOBAHUIO.

Tem He MeHee, MHOTJA BBIJICICHHE KOoJa B (DYHKIIMHM MEHBIIETO pa3Mepa
CYIIECTBEHHO YJIYYIIAeT YHTAEMOCTh JTOTO KOJa MO TPUYNHE YCTPAaHCHUS
Oecriopsinika. OqHAKO 9Ta MPAKTHKA — CO3[aHNe a0CTPaKIMK JUII YaCTH KOJia B
BUJIC UMEHU (DYHKITUN — JT00ABISET UACHTU(HUKATOPHI B 00J1aCTh rI100aTbHBIX
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MIMEH, ¥ 3Ta BO3pOCIIas 00IIast CII0KHOCTD SBIISCTCS ONPEAETICHHBIM MUHYCOM.
Ecnn s ucnonbs3yro (QyHKIHMIO 3THUM CIIOCOOOM — Kak a0CTpakIUi0 —, TO
OOBIYHO OOBSIBIISIO €€ OTHOBPEMEHHO CTaTHYECKOH, YTOOBI K Hel Helb3sl ObLIO0
HOJIyYHTh JOCTYI CHApYXXH TEKyIIero Qaiiyia, 1 BCTPOCHHOU, YTOOBI €€ BBI30B
He TPHUBOIWI K HAaKJagHbBIM  pacxomaM. He pmoBomure  mporecc
(YHKLIMOHAIBHOTO abCTparupoBaHus 0 KpatHOCTH. MHE JOBOAMIOCH BUJETh
OTJIIMYHBIE MPOTPAaMMBbI, JOBEAEHHbIE aOCTParMpoOBaHHUEM IO IOJIHOCTHIO
HEYUTAEMOTO COCTOSIHUSI TAaKOH CTENEeHH, YTO HeT HU OJXHOH (yHKIMH
ImMHHEe, 9eM 5 wiam 6 cTtpok. [lomywaromasics mporpamMma padoTaeT Takxke
3HAYUTENILHO MEJIEHHEe, YeM HEOOXOIMMO, M €€ MCXOIHBIH TEeKCT B S5 pa3
JUTMHHEE, YeM HYKHO.

53.1. Koa, ucnosib3yemblii 00J1ee 0JTHOT0 pa3a, 10J:KeH
ObITH MOMelleH B QYHKIIUIO

OTO TpaBWIO SBISAETCS OOpaTHOW CTOPOHOW mpempyaymiero. Ecimu BB
oOHapy»XKUBaeTe MOYTH MICHTUYHBIN KOJ MOSBISIONIMMCS 0oJjiee 4eM B OJHOM
MECT€ CBOCH TpPOrpaMMbl, TO OJTOT KOJ JOJDKEH OBITh BBIJIEJICH B
HOJIPOrpaMMy, KOTOPast BRI3BIBAETCS U3 HECKOJIBKUX MECT. Briroga coctout B
MEHBIIIEM pa3Mepe HpPOTrpaMMbl U JIyYIIEH COMPOBOXKIAEMOCTH BCJIEICTBHE
YHOpouieHus nNporpaMmbl U TOTO, YTO BbI JOJIKHBI TCIICPb CONPOBOXAATDH JIUIIb
onHy (DYHKIHIO; €clM Bbl HAXOAUTE OMIMOKY, TO BaM HY)KHO HCIIPAaBUTh €€
TOJIBKO B OfHOM Mecte. Kak ObUTO ymOMSHYTO paHee, UMsSI (YHKIUH TaKKe
JaeT XOpOoITyro abcTpakiuio. Bb3oBBI (YHKIIMM C XOpOIIO BBHIOPAHHBIM
UMEHEM  SBIAIOTCS  OOBIYHO  CaMOJOKYMEHTHUPYIOUIMMHUCS,  YCTpaHs
HEOOXOJIMMOCTh B KOMMEHTAPHUSIX.

54. ®yHKuus 10/5KHA UMETh JIMIIbL OIHY TOYKY BbIX0/1a

OTO MpaBUIO MPUMEHUMO JUIIb K mporpammam Ha Cu. BooOuie, MHOXKeCTBO
NEepexoIoB goto K OJHOM TOYKE BBIXOJA JIydYIlle, YEM MHOIO OIEPATOPOB
return. DTUM crnocOOOM BBl MOXKETE IOMECTUTh TOYKY IPEpPBIBAHUS Y
€IMHCTBEHHON TOYKHM BBIX0/Ia, BMECTO TOTO, YTOOBI BO3UTHCS C HECKOJIBKHUMHU
npepbiBanusimu. Harnpumep™:

£0
{
int BosBpamaemoe 3HadeHme = OIMBKA;
if ( Hexoe_ yciosBue )
{
//

* Pelenue o nepeBojie HEKOTOPBIX U3 HIEHTU(HKATOPOB, 110 MEHBIIIEH MEPE, CIIOPHOE.
OnHako, eciad BBl HE 3HAETE aHTJIMMCKOro, TO OyneTe JMIIEHbl BO3MOXKHOCTH OLIEHHUTH
IOMOp aBTOPa, KOTOPHIM OH 0)KHBHJI OOJIBIIYIO 9aCTh CBOMX IPHUMEPOB. — Peo.
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BOo3BpamaemMoe 3HaueHme = HEUTO;
goto BEIXOX;

}

else

{
/7

BO3BpamaemMoe 3Hauenme = HEUTO EIIE;
goto BEIXOX;

BEBEIXO[ :
return BO3BpamaeMoe 3Ha4YeHHre;

}

Otor merox He cpabareiBaeT B Cut+, MOTOMY YTO (PYHKUIMH KOHCTPYKTOpa
BBI3BIBAIOTCSl HESBHO B KAadyeCTBE YaCTH OOBSABICHUS; OOBSIBICHHE YacToO
CKpBIBaeT BbI30B (yHKIMH. Eciam BBl mpomyckaeTe OOBSIBICHHE, TO BBI
MPOITyCKaeTe M BBI30OB KOHCTpyKTOpa. Hampumep, B cienyromieil nporpamme

JECTPYKTOP I X 8bl306€mcCA, a KOHCTPYKTOP — HET:
foo ()
{

if ( mHexoe_ ycrnoeue )
goto BHXOZ;

HekMii xjacc x; // KOHCTPYyKTOp He BH3HBaeTcs. (OmeparTop
// goto mnepeckakuMBaeT Uuepes HETOo.)
//
BBIXOT :

// 3mech BEIBEHIBAETCS IOECTPYKTOP IJIS X
// mnpuy BHIXOHE X M3 OBJaCTM BUIMMOCTMU.

}

Bcenenctue 3Toil mpobiemsl Jydllie BCEro COBCeM HM30erarth NepexojioB goto
B mporpamMmax Ha Cut+.

54.1. Bcerna npexycMaTpuBaiTe BO3BPAT 3HAYEHUSA U3
0J10Ka BHENIIHETr0 YPOBHS

WHorpa, xorma moamporpaMMbl KOPOTKHE, HE CTOMT CTaparhCsi 00eCHeuuTh
€IMHCTBEHHYI0 TOuKy BbIxofa. (I[lo moemy MHenuto, mpaBwio "uzberait
3alyTaHHOCTH" TEPEeKpbIBAaeT JI000€ Apyroe MNpaBUio, C KOTOPBIMH OHO
BXOJHUT B KOH(IUKT). B 3TO# cuTyammu Bceraa crapaidTech yOeIuThCS, 9TO U3
MOJIPOTPaMMbl HET TAaKUX IyTeH, KOTOphIE HE MPOXOIAT dYepe3 OIepaTop
return. He Tak:

if( a )

{

//

return peJsiari 4ToO HYXHO () ;
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else
{
//
return OIVEBKA;

a Tak:
if( a)
{
!/
return pgesiali UTO HYXHO () ;
}
/7

return OIVBKA;

73

B wpeane, BbIxoJ 1Mo omuOKe OpPraHU3yeTcsl U3 BHEIIHErO YPOBHs OJIOKA Tak,
9TOOBI BBl TPABUIBLHO 00pabOTany HEOXXUIAHHBIM aBapHHBIN BBIXOJ Ha

BHEIIHUH YPOBEHb.

55. U30eraiiTe 1y0JupoBaHusA yCUJIHIA

Crnenyroumii pparMeHT JEMOHCTPUPYET ATy MpodIIeMy:

if( strcmp(a, b) < 0 )

{

}

else if( strcmp(a, b) > 0 )
{

}

else if ( strcmp(a, b) == )
{

}

BooB strcmp () B Cu cBSI3aH ¢ HEMaAIBIMU HaKJIaJHBIMU pacxoaaMu (Kak B
[Tackarne u Apyrux s3bpIKax MPOrPaMMHUPOBAHUSA), 3HAYUTEILHO JIyYIle CeNaTh

TaK:

int cmp = strcmp(a, b);

if( cmp < 0 )

{

}

else if( cmp > 0 )

{

}

else // ocraerca ciaydal cmp ==
{

}
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56. He 3axiamiigiiTe 00J1aCTh IJ100aJIbHBIX UMEH

Becniopsiiok B o6actu rio0anbHBIX UMEH SIBJISIETCS XapaKTepHOU mpobieMoit
JUI. CpeAbl TPyNIoBOW pa3paboTku. Bam He odeHb MOHpPABUTCS CHPAIINBATH
paspelieHne OT KaXJI0To yYaCTHHUKA TPYMIIbI KaXAbIH pa3, KOraa Bbl BBOJAMTE
HOBBIN uaeHTtudukarop. [loaromy:

o JlokanpHas MEepEeMCHHAasA BCCria Ooitee MNpCAINIOYTHUTCIIbHA, YEM YJICH KJIaccCa.

e Unen kmacca Bcerma Ooitee MMPEANOYTUTECIICH, YEM CTaTU4YCCKasd rio0anbHas
NEpEMCHHAas.

e Cratnueckas ryo0anbHas MepeMeHHas Bcerga Oojee MpeArouTHTENIbHA,
4YeM HacTosImas riodaabHas mepeMeHHast.

Cratuyeckuii T100aTbHBIN WACHTU(PHUKATOP HE SKCIIOPTHPYETCs U3 daiina .c,
MOSTOMY OH HEBUAMM U3 JApyrux wmoxayiei. Ilpumensiite moaupukatop
static K Kak MOXHO OOJBIIEMY YHCIy TJOOAIBHBIX HICHTH(PUKATOPOB
(mepemenHbIM U (pyHKIMAM). Kimtou noctyna private B onpejesnieHUH Kiacca
eme Jydme.  VpeHTHuKaTop,  ONpENeNeHHBIH  JIOKATbHO  BHYTPH
MOJIPOTPAMMBI, Jy4Ille BCEX, MOTOMY YTO OH H30JIMPOBAaH OT BCEX IPYTHUX
(GyHKIHI B porpamMme.

BriBoa: m3beraiite mpernporeccopa. Tak kak y Makpoca Takas OoJiblias
o0acTh BHJIUMOCTH, TO OH, MO CYTH, TO JX€ CaMoe, YTO M TIJo0aibHas
NepeMeHHas.

56.1. U30eraiiTe r;100aJbHbIX HIEHTH(PUKATOPOB

PackppiBasi HeMHOro mpenplayllee MNpPaBUiIo, MOJOKHM, YTO JBE (PYHKIIHUU
CBSI3aHBI TOCPEACTBOM TIJIOOQIBLHOW TIEPEMEHHOW, €CIM OJHA W3 HHX
YCTaHABIIMBAET OTy IIEPEMEHHYIO, a BTopas ee wucnoib3dyeT. (Ecmm Obr
riobanpHas TEepeMEeHHass HE HCII0JIb30BajlaCh COBMECTHO, TO HE ObUIO ObI
NPUYMHBl HUMETh €€ TJo0anbHOM; OHa Morja Obl OBITh CTaTUYECKOU
JoKambHOW). OTHOIIEHUS CBSI3W C YYacTHEM TIJIOOATBHBIX IEPEMEHHBIX
BBI3BIBAIOT OCOOCHHO HETPHUSATHBIC MPOOJIEMBI TPU COMPOBOXKICHUU, TIOTOMY
YTO 3TH OTHOIICHHUS TSDKENO oTciekuBarh. Korma rioGanmpHas mepeMeHHas
MEHSIETCSl BO BPEMsI BBIIIOJIHEHUS! MPOTpaMMbl, TO OYEHb TPYJIHO pa3zoOpaThes,
YTO €€ W3MEHWIO. AHAJIOTWYHO, €CJIM BBl JIOJDKHBI HM3MCHHTH ITOBEIACHHC
rI100aTbHOTO0 00BEKTa, TO OYCHHb TPYAHO pa3o0paThbes, TIAe OH MCIOIb3YETCs.
Ilo sToit mpuyMHe sydiie Bcero BooOIme n3derars riio0anbHbIX NEPEMEHHBIX.
Koneuno, OOJBIIMHCTBY HOporpaMM  peajbHOr0 MHUpa  HEO0OXOJUMO
HE3HAYUTEILHOE KOJMYECTBO TIJI00AIBHBIX MEPEMEHHBIX, HO, KaK MPaBWIO, S
HAa4YMHAIO CHJILHO HEPBHUYATH, €CITU X CTAaHOBUTCS Oobie 10.

Bel 3agactyio MokeTe OrpaHu4MTh 00JacTh BHIMMOCTU TJI00ATHHON
MepeMeHHON OJHMM (aiioM, OOBSIBUB €€ CTaTHMYECKOW, YTO, MO MEHBIIEH
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Mepe, orpaHudnT yiepo omauMm (daiimom. [lo kpaitHeil mepe, BBl 3HaeTe, 4TO
BCE OTHOIIEHUS CBSI3M COCPElOTOYEHBI B TekyueMm (aitne. Takxke umeiite B
BUJY, YTO BCE€, YTO i TOBOPWJI O TJIOOAIbHBIX MEPEMEHHBIX, OTHOCUTCS U K
MakpocaM, (QYHKOUAM M Tak ganee. OrpaHHYMBaiTe AOCTYH K (DYHKIHUSM,
nienasi ux JI000# IeHOH CTaTHYEeCKUMHU.

56.2. Hukoraa He Tpe0yiiTe MHUIMAJIN3AUUM [J100aTbHOM
NepeMeHHOH NPHU BbI30Be QYHKIMHU

Bot onHa cutyanus, rae onpaBAaHbl CTaTHUYECKHUE TIIOOATBHBIE TIEPEMEHHBIE:
€ClIM y Bac NPHUMCEHSETCS CUCTeMa pPeKypcUBHBIX (yHKiui. (Bel mokere
UCIIOJIB30BaTh CTAaTHYECKHUE TJIO0AIbHBIC TEPEMEHHBIE IS COKpaIleHUs
noTpeOHOTO 00beMa CTEKOBOH MaMATH, MMPUMEHSIS UX JUIA Tiepeadn 3HaYCHHIA
MEXIy mnoJmnporpamMmmMaMyd. Bam HHUKOrja HE HYXHO UCIOJIb30BaTh
CTaTUYECKYIO TI00ATBHYIO TIEPEMEHHYIO JJIS Iepeaavyr HHGOPMAIMK W3 OTHOU
MOAIPOTPaMMBI B IPYTYIO, SIBIAIONIYIOCS PEKYPCUBHBIM 3K3EMIUIIPOM TOM Ke
caMOil TOANpPOrpaMMbl. BepHbIM BBIOOpOM B OTOW CHUTyaluu Oyzaer
UCIIOJB30BAaHUE  JIOKAJIBHOM  CTAaTHYECKOM  nepeMeHHOW. Mcmonb3ylite
CTaTUYECKHE TIIOOAbHBIE TIEPEeMEHHBIC B CUTyalMsX, TJIe BBI3bIBacTCA OoJee
OAHOM TMOANpPOTpaMMBL: A () BBI3BIBAET B (), KOTOpas BBI3bIBaeT A (),
BBI3BIBAIOIIYIO B CBOIO O4epesib B (), U TaK Jajee).

Tak kak TioOanbHas IEPEMEHHAs, HCIIOJIb3yeMasi Halled PeKypCHUBHOM
GbyHKIMEH, ciaenaHa CTaTHYeCKON JIIi MUHUMU3AIMN CBS3BIBAHUS, TO KaK BaM
€e MHULMaNu3upoBarh? Jlanee Mmoka3aHo, Kak HE HYXKHO 3TOro jenarb. Bor
daiin 1:

static int glob;

get glob( x )
{

return glob;

}

set glob( x )
{

glob = x;
}

void recursive function( wvoid )
{

int y = glob;

//

recursive_ function();

}

a BOT (paiin 2:
set_glob( 10 );
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recursive_ function();
x = get glob();

Bel ipu 3TOM HEMHOTOTO JOCTUTIIM C TOYKH 3PEHUS CBSI3BIBAHMSI; HA CAMOM
JieNie, ¢ TPOCTOW TIOOATBLHOW TMEePEeMEHHON ObLIO OBl IMPOIIE YIPaBIISATHCS.
Kpome Toro, BBl MOATOTOBWIIH ce0e MOTCHIIMATLHYIO TIPOo0IeMy: BO3MOKHOCTb
3a0bITh BBI3BaTh set glob (). BoT Kak caenats 3TO NPaBUIBbHO:

static int glob;

static void recursive function( void )
{

int y = glob;

//

recursive_ function();

int do_recursive( int init val )

glob = init val;
recursive_ function();
return glob;

}

Hu k rno6anbHoil mepeMeHHON, HU K PeKYPCUBHON (DYHKIIMH HENb3s MOIYYHUTh
JOCTYII NIPSIMO CHApy»KH MOAYJIS M3-3a CTATHYECKOTO BBIIEICHUSA NaMATH. Bl
JIOJDKHBI TIOYYHUTh JTOCTYN K PEeKypCHUBHON (PYHKIIUH MOCPEICTBOM (YHKYUU
oocmyna do recursive(), KoTOpas rapaHTHpyer, 4To BCE
WHULWAIN3UPOBAHO IIPABUJIBHO IIepel TeM, KaK BBIIOJIHUTE BBHI3OB
PEKYPCUBHOM (DYHKITHH.

56.2.1. JlesiaiiTe JIOKAJIbHBIE IIEPEeMEHHbIE CTATHYECKUMH
B PeKYPCUBHBIX QYHKUIMAX, €CJIU UX 3JHAYEHUS He
YYaCTBYHOT B PeKYPCUBHOM BbI30Be

Tak kak Mbl 3aHSJIMCh TEMOW PEKYpPCHHM, TO BOT IIPaBHUJIO, KOTOPOE
UCIIOJIb3YETCs JUIs TOrO, YTOOBI €11l CUIIbHEE COKPATUTh UCIIOJIb30BAaHUE CTEKA.
JlokanpHasi mepeMeHHasi MOKET ObITh OOBSBICHA CTAaTHMYECKOH (TeM caMbIM
OHa MHHYET CTEK), €CIM €€ 3HAu€HUE HE JOJDKHO COXPaHAThCSA IOCie
PEKYypCHUBHOTIO BbI30Ba. BOT 0iH npumep:

£0

{

static int i;

//

for( i = 10; --i >= 0; )
//

£0);
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for( i = 10; --i >= 0; ) // mepemMeHHas 1 BHOBb MHULMAJIUIUPY-—
// eTcs mnociie peKypCHMBHOT'O BEI3OBA,
// mosTOMYy OHAa MOXeT OBTb CTaTUUYeC-—
} // xou.

Bot npyroii:

int £()
{

(@}
~.

static int depth
static int depth max =

(@]
~.

++depth; depth max = max( depth, depth max );

if( depth > 10 )
return -1; // YPOBEHBb PEKYPCUM CJIMIIKOM IJIYOOK.

£0;
—-—-depth;
return depth max;

}

B stom nocneaneM ciydae nepeMeHHas depth HCNoONb3yercs Ul Iepeadn
uHbpopMauu — TIyOMHBI pPEeKypcMM — OT OJHOT0 3K3eMIUIIpa
HOJIPOrPaMMbl  IPYTOMYy, PEKYPCUBHOMY OJK3EMIUIIpY JTOH K€ camoi
noxnporpaMMel.  IlepemeHHas depth max XpaHUT clel  JOCTUTHYTOM
MaKCUMaJIbHOU TNyOuHBI peKkypcuu. depth BoBce He Oyaer paboTarb, eciu
OHa JIOJDKHA Oy/IeT COXpaHATh CBOE 3HAYCHHE OCTIE BHI30BOB — BECH CMBICI B
TOM, YTO KaXIbli peKypPCUBHBIN BBI30B MOAU(PHUIIMPYET ITY MEPEMEHHYIO.

56.3. UcnoJyib3yliTe CHETUYMK IK3EeMILISIPOB 00bEKTOB
BMECTO MHUIHATM3UPYIOLIUX PYHKIMH

Nunmmammsupyomue  (yHKIHHA, € OYEBUAHBIM HCKIIOYCHHEM B BHIE
KOHCTpYKTOpoB Cu++, HE HOKHBI MCIOJNB30BAThCS MPOCTO IOTOMY, 4YTO
CIIMIIKOM TIPOCTO 3a0BITh WX BBI3BaTh. MHOTHME CHCTEMBI C OKOHHBIM
uHTepdelricom, Hampumep, TpeOYyIOT, 4YTOObl BBl BBI3BIBAIU  (YHKIUIO
MHUILMAIN3ALKN OKHA [Iepe]l €ro Co3JaHueM (U IpYryro — 3aKpbITUs — I10CIIE
yIaJeHusl TOCIETHEeT0 OKHA). DTO IUioxast uies. YiaaapTe 3Ty mpodiiemy mpu
MOMOIIM CYETYHKA SK3EMIUIIPOB, KOTOPHIH 00b4HO B CH IOMKEH OBITh
r00anbHOM TMepeMeHHON (OOBSBICHHON CTaTUYECKOW [UIsl OrpaHuYeHUS
obnactu ee BUAUMOCTH). CenaiTe 3To Tak:
static int num windows = 0; // orpaHmMyYbTe IOCTYH K TeKylleMy
// Monymo

create_window ()

{
if ( ++num windows == 1 ) // TOJNBKO WTO CO3OAHO INEPBOE OKHO
initialize video_system();
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//
}

destroy window ()

{
//
if ( --num windows == 0 ) // TOJBKO UTO YHMUUTOXEHO
shutdown video system(); // mocyenHee OKHO

}

B Cu++ BeI MOXeTE AJIA 3TOU OCJIN UCII0JIb30BaTh CTaTHMYECKUI YJIeH KJiacca.

56.4. Ecaiu oneparop if 3aBepuiaercsi onepaTopom
return, TO He HCNOJIbL3YiiTe else

BwmecTo:

if( ycioBue )
return xxx;
else

{

nenaTb Maccy semen () ;

}

OOBIYHO JIyUIlle 3aIUCaTh!

if ( ycmoBue )
return xxx;
OoejaTh Maccy semen () ;

Jlyuie crenath Tak, YTOOBI OCIEIHUM ONEPaTOpoM return ObUT aBapUIHBIN
BO3BpAaT IO OMMOKE, TaK 4TOOBI BBl TOJYUYWJIH COOOIIeHHEe 00 OmmoKe, eciu
HEYastHHO 3201y IUITUCH.

VYCIIOBHBIN OmepaTop TakKe MOXKET pelIaTh 3Ty MpoOiieMy B IMPOCTHIX
CHUTYaIUsIX U JIeNaTh KOJ 00Jiee YTaeMBbIM Ul HOBHYKa. BMecTo:

£()
{
/] ...
if( x )
return 123;
else if ( y )
return 456;
else
return ERROR;
}

HUCTIOJIb3YITE
£0
{
//
return x ? 123

y ? 456 :
ERROR ;
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}
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3aM6TBT€, HaCKOJIBKO (I)OpMaTI/IpOBaHI/Ie yiaydmaceT 4YuTacMOCTh IMPEAbIAYIICTO
KoJa.

Onna pacnpocTpaHeHHasi CUTyalusi, B KOTOPOH y Bac UMEETCs] MHOXKECTBO
TOYCK BO3BpaTa, BBIITIAAUT CICAYIOIMIUM 06pa30M:
if( A )
return FAIL;

else if( B )

return SUCCESS;
else

{
// Macca kozma

return SUCCESS; // TlomO3pMTEJNIbHE OBa OOMHAKOBHIX

// BO3BpAallaeMbIX SHAUESHMI .
}

BbI MOXeTe ycTpaHUTh 3TO CIEenyrommM o0pa3oM. Bo-mepBeix, n306aBbTeCh OT
IIOBTOpPa BO3BpaIIacMbIX 3HaquI/II71, IIEPEMECTUB UX BO BHEITHUHN YPOBEHb BOT
Tak:
if( A )

return FAIL;

else if( B )
else

{

// Macca koma

}
return SUCCESS;

3aT€M OCBO6OI[I/ITCCB OT MPCIJIOKCHUA if , CBA3aHHOTO C ITyCTBbIM OIICPATOPOM:
if( A )
return FAIL;

else if( B )
{

// Macca kozma

}
return SUCCESS;
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57. llomemmaiite 00Jiee KOPOTKUH 0JIOK YCJIOBHOIO
oneparopa if/else nepBbimM

Yacro ObiBaer, 4yTo y omeparopa if/else OAHO mpemIoKeHHE (WIH
BHYTpPEHHUH 0JI0K) KOpOTKOe (0OBIUHO omepaTtop A 00pabOTKHU OMIMOKH), a
JpyTroe, BHITOTHSONIEe COOCTBEHHO paboTy, — OosbIIoe:
if ( Hexasa ommBxa () )
error ( "AAAAxxxx!!UI™ 9y,

else
{

// 3Bmecy crnenynT 30 CTpok kKoma

}

BCCFIL& HOMGHlaﬁTe KOPOTKO€ MNPCAJIOKCHUC B Ha4dalc. To €CTh, HC nenaﬁTe
TaK:

if ( !Hexas ommbxa () )

{

// 3Bnmecb crmenyor 30 cTpok koma
}
else

error ( "AAAAxxxx!!!I"™ ),

[IpoGnema 3akitoyaeTcss B TOM, YTO MpOBEpKa B omepatope if ympapiseT
else B TOIi xe crenenu, uto u 1f. Ecnu Gonbioii 070K cieayeT mepBbIM, TO
BEpPOSATHOCTh TOTO, HYTO BBIYMCIATHCA OyIeT mpemiokeHue else,
pacIoyIo’KeHHOE Ha CIIEAYIOIIEM SKpaHe WM CTPaHUIle, TOBOJIBHO Benuka. U
€CJIU s IOMYCTUJI B HEM OIIMOKY, TO MHE MPHUAETCS MOJIOMATh TOJIOBY HaJ TEM,
Kak o0patbes 10 else. Eciau B 310 Bpemst if B mose 3peHus], TO s 3HaK0, Kak
TyJla IOMACTh.

58. Crapaiitech CABUHYTh OIIMOKH C 3TANA BbINOJTHCHUS
HA dTAal KOMIWIAIAYA

HeununmanusupoBaHHble MEepeMEHHbIE — MO CYTH OIIMOKH, AYIIHE CBOETO
gaca. Bbl Bcerma JODKHBI HMHHULIMAIM3APOBATH MEPEMEHHYIO TIPH  €e
oO0bsiBieHn. B Cut++ wuHHUNManu3anus BO BpeMs OOBSBICHHS BO3MOXKHA
BCErja, MOTOMY 4YTO OOBSBICHHE MOMET MPOBOIUTHCS Be3A€, TIAE MOKHO
MMOMECTUTH OIEepaTop; MPOCTO OTKIIAAbIBAlTE OOBIBICHUE A0 T€X MOp, MOKA y
Bac He OyAeT JO0CTarouHo HMHMOPMAIMH IS 00bAGIeHUs 6 NPOU3BOTbHOM
Mecme C WHHINHAIM3aIedl mepemeHHoW. Takum oOpa3om, ecim BB
MOTIBITAETECHh UCTIOB30BATh 3Ty MEPEMEHHYIO TPEXKICBPEMEHHO, TO MOITYYUTE
omnOKy Ha 3Tane KoMnwisiinuu ("'mepeMeHHas He HaiifeHa'") BMECTO OIIMOKU
BO BpeMs BBITIOJTHEHHUSI.



[IpaBuaa o0BIYHOTO NPOrPaAaMMHUPOBAHUSA 81

B Cu BB MoOxkeTe OOBSABIATH IMEPEMEHHYIO IIOCIIE JFOO00H OTKPBITOM
¢GurypHoif cKOOKH, MOATOMY BBl MOXKETE€ YaCTO OTKJIAJbIBaTh OOBSIBICHHE Ha
HEKOTOPOE BpeMsl, HO IIPH 3TOM y Bac B pacnopsikeHun Het rudkoctu Cut+. B
caMOM KpailHeM cillyyae MHULHAIM3UPYHUTE MEPEMEHHYI0 TaKUM 3HAYEHHUEM,
KOTOpO€ B OTBET Ha HEro MOHATHBIM 00Opa3oM BBI30BET B IOANPOrpaMMe
aBapHI0; HE IIPHUCBAMBAalTE IEPEMEHHOM IPOMU3BOJBHOE 3HAYEHUE — OHO
MOXET OBbITh NPUHATO B MporpaMMme 3a umeromee cMeica. Hamnpumep,
yKa3zareiab, MHUIMAIN3UPOBAHHBIA 3HaueHMeM NULL, Oojee HaJekeH, 4YeM
UMEIONIMM  NPOM3BOJIBHOE  3HAYEHHE, KOTOPOE  MOXKET  OKa3arbCs
CYILLECTBYIOIIUM aJPECOM.

C apyroil cTOpoHbI, XOPOILLIO UMETh BCE OOBSABICHUS IEPEMEHHBIX B OJTHOM
MecTe B Hayaje OJIOKe Tak, 4yTOObI Bbl MOIJIM WX JIeTKO HaWTu. Ecnm Bama
HOJIporpaMMa JOCTaTOYHO Maja, TO Bbl OOBIYHO MOXKETe cAejaTh U TO, U
apyroe. Hanmpumep, BbI MOKeTe pa3feluTh MOAIPOrPaMMY Ha YacTH AJS TOTO,
YTOOBI MEPEMECTUTh OOBSBICHUS B Hayaslo OJI0Ka, 4TOOBI BaM MX OBLIO Jierde
HaiiTu. [ToamporpamMma, ojo0Has CIIe Y FOTIEH:

£0

{

// KOH, KOTOPHII HE MCIOJIb3yeT NepeMeHHyn i

int 1 = init val;
// KOO, KOTOPHIM MCIOJIE3YyeT MepeMeHHYy 1

}

MOXeET OBITh pa3jiesieHa CIeAYIOIMUM 00pa3oMm:

£0
{

// KOO, KOTOPHIM HE MCIIOJbL3YyeT INepeMeHHYn 1
g( init val );

}

g( int init val )
{
int 1 = init val;
// KOO, KOTOPHIM MCIOJIE3YyEeT MepeMeHHYy 1

}

[lepemenHasi-cueTyuK OOIIEr0 HA3HAYEHUs, KOTOpas HWHUIUAIU3UPYeTCs B
Havaje UUKIa for, SBISETCS OYEBHIHBIM MCKIIOUYCHHEM U3 DTOTO MpaBmia™.
WHorpa uCmosp30BaHUE CIUIIKOM OOJIBIIOTO KOJMYECTBA IMOJANPOrpaMM
MOXKET BbI3BaTh OOJIbILE IPOOJIEM, YEM PELIUTh UX, U B ATOM CiIydae JIydlle
BBIOpaTh BHYTpeHHHE 00bsBIIeHN. VIcnonb3yiiTe CBOIO rOJIOBY.

* Ilepemennas, 0ObsABIEHHAs B OllepaTope for, HE BLLKUBAET HOCIIE ITOrO ONepaTopa.
— Peo.
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59. llpumensiite ykasareau Ha pyakuuu Cu B
Ka4yecTBe CeJIeKTOPOB

Orto mpaBmwiio crporo ans nporpammuctoB Ha Cu. (IIporpammupytromue Ha
Cut++ JOKHBI HMCHONB30BaTh BUpPTyasibHble ¢yHkiuu). B Cu 3amensiite
HOIOOHBIN KOI:

typedef enum shape type { CIRCLE, LINE, TEXT };
typedef struct
{

shape type type;

union shape data

{ // 30echb HaHHBIE NJIS PA3JIMUHEIX QOPM.

} data;
} shape;
extern void print circle( shape *p );
extern void print line ( shape *p );
extern void print text ( shape *p );
shape a circle = { CIRCLE, ... };

print shape( shape *p )
{

switch( p->type )

{

case CIRCLE: print circle( p );
case LINE: print line (p )
case TEXT: print text ( p );

}
Ha CIIETYIOIIHIL:

typedef struct
{
void (*print) ( struct *shape );
union shape data;
{ // 3Hechb IaHHHE IJIA PAa3JIMUHEIX OUTYD.
}
}

shape;

extern void print circle( shape *p );

extern void print line ( shape *p );
extern void print text ( shape *p );
shape a circle = { print circle, ... };

print shape( shape *p )
{
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( p->type ) (P )i
}

I'maBHBIE IpEenMyIIECTBA TAKOTO MOAX0/1a 3aKIOYAIOTCA B CIEAYIOIIEM:
e Bawm Gosnbliie He Hy’KeH IIepeunuciuTenb shape type.
e OyHKuMIO print shape () Teneps HaNMUcaTh ropasao MpoILe.

e print shape () Oyder npoaomkars paboTaTte 0e3 MOIU(UKALMH, KOTAA
BbI JI00ABUTE HOBBIC (DUTYPBI B 3TY CHCTEMY.

60. N30eraiite nukJoB do/while

IIukn do/while omaceH B MPHUHIUIIE, TAK KAaK BhI 00S3aTEILHO BBITIOJIHSICTE
ero Tejo XoTs Obl oauH pa3. ClenoBaTenbHO, BB TOJDKHBI IIPOBEPUTH YCIOBHS
3aBEpIICHHUS] O BXOJa B 3TOT LMKJI. Sl 4YacTo BUXKY KOJ, MOXOXHH Ha
o (142 10)1115178
if ( !mpoBepure neuro )
return ERROR;

do
{

HaumMHKa () ;
} while( nmpoBepuTb HEUTO );

Bam ropaszo sydme cienarh Tak:

while ( mpoBepmuTs HEUTO )
HaduMHKa () ;

[Toxoxwuit ciyyaii:

if ( mHexoe_ ycmoeue () )
do
// Macca MmaTepuana
while ( Hexoe ycioeue () && mpyrou marepmadi() );

JleT4e TPAaKTOBATh CIEAYIOIINM 00pazoMm:

while ( Hexoe yciorue () )

{

// Macca MaTepuasa
if ( !mpyro# marepman() )
break;

}

S npodeccuoHabHO 3aHMMAIOCh IporpaMMupoBanueM ¢ 1979 ronxa u 3a 310
BpeMsl UCIIOIb30Bal UK do/while Bcero ABa pasa.
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60.1. Huxkorna He ucnoJb3yire do/while s
0€CKOHEYHOI0 IMKJIa

Kon, noxoxwuiil Ha cneayromuii:

do
{

// 3mecb cijenyeT HEeCKOJIbKO CTPaHMI] KoIa
} while( 1 );

MIPOCTO 3aCTABJILACT COIPOBOXIAIOMICTO IMPOrpaMMHUCTa IAPHUTH IO JIUCTHHIY

B3IJISIIOM, HIa while, BMECTO TOro, 4TOOBI HAaWTH €ro Cpa3y B cCllydae
pacronoxeHus oneparop while (1) B Havajie HUKIIA.

61.B IMUKJIC CO CHCTYNKOM €I0 3HAYCHHUuE 10JI2KHO 11O
BO3MOKHOCTH YMCHbLIIIATHCHA

LMKIIBI SIBISIFOTCSL OJHUM U3 TE€X MECT, IJIe MaJlo€ MOBBIIEHUE Y3PPEKTUBHOCTH
3HAYUTENIBHO YJIyYIIAeT BBINOJIHEHHWE MPOrpaMMbl, MOTOMY YTO HUX KOJ
BBITIOJIHSAETCSI MHOTOKpaTHO. Tak Kak CpaBHEHHE C HyJeM OOBIYHO Oojee
3¢ (}eKTUBHO, YeM CpaBHEHHE C ONpeACeHHbIM YHCIOM, TO IHKJI C
YMEHBIIAIOMUMCS  CYETYUKOM, KaK TPaBUJIO, BBINOJIHAETCS ObICTpee.
Hcnons3yiite

for( i = max; --i >= 0; )
BMCECTO.
for( 1 = 0; 1 < max; ++1i )

3ameTbTe, YTO B OOOMX CIly4asxX CYETUYMKH MOTYT OBITh HCIOJB30BaHBI B
KauecTBe JIEUCTBUTEIBHOTO MHJIEKCa MAacCHBa, YTO MOKET CleJaTh 3TOT KO
MEHee IMOJABEPKEHHBIM OIIMOKAM BCJIEJICTBUE TOTO, YTO OH OrPaHUYHMBAET
JOCTYT K MACCHUBY €T0 I'PaHHUIIAMH.

62. He nes1aiiTe 01HO U TO Ke ABYMS CIIOCO0aMu
O/THOBPEMEHHO

B kadecTBe KOHTpamyHKTa K TpPEABLAYIIEMY TMPaBHIy pPacCMOTPUM
clenyromui parMeHT (coaepkaniiii B cede ommoKy):
int array[ARRAY SIZE];
int *p = array;
for( i = 1; i < ARRAY SIZE ; ++i )
*p++ = 0;

HpO6HeMa COCTOHUT B TOM, YTO CUCTUHMK HC COBIIAAAaCT I10 (1)8.36 C yKa3aTtcjieM (i
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MMeeT 3HaueHHe 1, KOrja yKa3aTelb YKas3blBaeT Ha 3JEMEHT array([0]), u
HOCJIETHUM 3JIEMEHT MaccuBa He OyJeT MHULIMAIU3UPOBaH.

S 0ObIMHO mpennouuTar0 JUIsi OPOCTBIX MEpPEMENIeHUH [0 MaccuBaM
yKa3areiau (BMECTO MHJIEKCOB MACCHBA), IOTOMY YTO yKa3aTelH, Kak [IPaBHIIO,
6osee 3¢ (eKTUBHBI, yCTpaHAsS HEABHYIO ONEPAlMI0 YMHOXEHHUS B BBIPAKEHUHU
al[i], HHTEPIPETUPYEMOM KaK:

(a+ ( 1i* sizeof(a[0])))

51 GBI mepenucai 3To KOJI TAKMM 00pa3oM:

int array[ARRAY SIZE];

int *current =

int *const end

while( current <= end )
*current++ = 0;

array;
array + (SIZE-1);

Tax >ke HaZe)KHO (XOTs 1 MeHee YPPEKTUBHO) CAeNaTh CIEAYIOIIEe:
int array[ARRAY SIZE];
int 1i;
for( i = 0; i < ARRAY SIZE ; ++i )
array[i] = 0;
Kcrartu, ecniu BB HCTIoNb3yeTe yKa3zaTeld, TO BaM MPUAETCS U3BJIEKATh HHICKC
IpU TOMOIIM apu(PMETUKH YyKa3aTellel, a He 3a CYEeT COXpaHEHHs BTOPOM
MEPEeMEHHOM. Y Bac MOTyT BO3HHKHYTH NMpOOJEMBbI, €CIM BblI MepeaaguTe i
GYHKIIMM B TIPEIBITYIIEM TpuMepe ¢ ommoOKoi. Bocmomb3yiiTech mom00HBIM
KOJIOM:
for( current = array; current <= end; ++current )
{
//
f( current - array ); // nepemats byHkuum f () Texymmin
// MHIOEKC Maccusa

}

C npyroii cTOpOHBI, OOBIYHO HY)KHO M30eraTh Koja, MOJ00HOTO CIAEAYIOIIEMY,
TaK KaK TaKoW oIrepaTop IHKJIa Ype3BbIYaiiHO Hed(D(PEeKTHBEH:

while( (current - array) < ARRAY SIZE )
//

63. Ucnoab3yiiTe oneparop for, ecn uMerTCs JH00bIE
ABA U3 HHUIUAJIN3YPYHOIIEro, YCJIOBHOTO UJIH
HHKPEMEHTHUPYIOLIEro BbIpasKeHuii

WNuaue ucnons3yiite while. Takoii kox:

int x = 10;

// manee ciyenyer 200 cTpok koIa, B KOTOPHX [IepPeMeHHas X He
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// mucnomb3yeTcs

while( x > 0 )
{

// cHoBa crenyetr 200 cTpok kozma

£ x-=)3;

}
HE OYEHb XOpOIl, AK€ €CJIIH Bbl COKOHOMHIIM HEMHOI'O BPEMEHH, COCIUHHUB
OIlepalvi0 JEKPEMEHTHPOBaHUSA -- C BbI30BOM (yHkuuu. Ilepemecture
MHHULMAIN3ALUI0 U x-— B onepaTop for. Tak kak o0baBiaeHue B Cut+ Moxer
pacmosaratbCsi Be3Je, IIe MOXKHO IIOMECTUTH OIEPATOp, TO BbI JAXKE MOKETE
00BSABUTH X HENIOCPEACTBEHHO nepes for:

int x = 10;

for (; x>0 ; --x)

{

// cnemyer 200 cTpok koma

£(x) ;

}
(M XoTs BBI MOKeTe cKa3aTh, uyTo B Cu++ ecTh BO3MOKHOCTB clenaTh for (
int=0; ..., Takad IpaKTUKa BBOAUT B 3a0IIy’KJI€HHE, IIOTOMY 4TO Ha CAMOM
nene obIacTh BUAMMOCTH y X BHEIIHAS, KaK €cU Obl ee 0ObSABJICHUE OBLIO
CHENaHO B CTPOKE, IPEAIIECTBYIOLIEH omepaTopy for. Sl He pEeKOMEHIYIO
sroro)*.

Ecnu tpu oneparopa BHyTpH £or CIMIIKOM JUIMHHEL, YTOOBI IOMECTUThLCS B
OJIHOM CTPOKE, TO BBI MOKETE UX OTPOPMATHPOBATH UX CIEMYIOIMM 00Pa3OM:

for ( Hexoe nnmHHOe MMA nepemeHHOM = f();
HEeKOe IIJIMHHOE MMA IEePEeMEeHHOU ;
HEeKOe IUIMHHOE MMA IepeMeHHou = f() )
{
//

}

HO 49acCTO JIy4I1l€ BbIACJIUTb OJHO M3 HpCIUIO)KCHI/Iﬁ BOT Tak:

int Hexoe mymHHOe mMA_HepeMeHHou = f£();
for (; Hekoe mMHHOE MMA NEPEMEHHON;
HEeKOe IJIMHHOE MMA NepeMeHHou = f() )
{
//
}

WM B UPE3BBIYATHOM ClTydae

* Kpome Toro, cTaHaapT NepecMOTpel MOAXO0J K KU3HHM MEPEMEHHBIX, OOBABIEHHBIX B
omeparope for. — Peo.
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int Hekoe upes3sBHUAMHO HJIMHHOE MMA IepeMeHHON = f();
for (; ; Hekoe uUpes3BHUANHO INJIMHHOE MMA nepeMmeHHOM = f£() )
{
if ( !Hexoe upesBHYAMHO IJIMHHOE MMA II€PEMEHHOM )
break;
//
}
['maBHOE — 3TO  COCpENOTOYMUTh WHHULHAIM3ALMIO, IPOBEPKY U

HHKPEMCHTUPOBAHUEC B OJHOM MECTC. A HUKOIrJa HE CACJIal0 TaK:

int Hexoe Upe3sBHUANMHO HJIMHHOE uMA nepemeHHon = f();
while ( HexoOe upes3BHUAMHO AJIMHHOE UMSA IePeMeHHON )

{

// MHOTO CTPOK KOIa

HeKOe Upe3BHUAaMHO HJIMHHOE MMA IepeMeHHon = f();

}

IIOTOMY YTO 3TO HapyIIaeT KOHTPOJIb Ha/l IUKIIOM.

64. To, 4ero HeT B YCJIOBHOM BbIPa:KeHNH, He JOJZKHO
NOSABJIATHCA M B IPYTrUX YacTAX oneparopa for

Tak kak omnepatop for mpeAHa3HA4YeH JUII TOro, 4YToObl COOpaTh
UHHUIHATA3HPYIONIYIO, YCIOBHYI0O W HMHKPEMEHTHUPYIOIIHWE 4YacTH IHMKIa B
OJTHOM MECT€, TaK YTOOBI BBl MOTJIH, B3[JIAHYB, MOHSTH, YTO MPOUCXOIUT, TO
BbI HE JIOJDKHBI 3arPOMOXKIATh OniepaTtop £or MarepuansoMm, KOTOPBIA HE HMEET
OTHOIICHUS K IUKJIY, WHA4Ye BBl JIMIIMTE CMBICJIA BCIO 3Ty KOHCTPYKIIHIO.
W36eraitte momoOHOTO KOIA:

int *ptr;
//

for( ptr = array, i = array size; --i >= 0; f(ptr++) )
KOTOPBIN JTydie chOpMyJIMPOBATh TaK:

int *ptr = array;
for( i = array size; --1 >= 0 ; )
f( ptr+t )

6S. TonyckaiiTe, 4TO CUTyalUsl MOKET U3MEHHUTHCH B
XyAIIYI0 CTOPOHY

OfHUM W3 JIy4IIMX TPUMEPOB 3TOM NpoOJIEeMbI CBs3aH €O '"3HAKOBBIM
pacmupenreM". BONBIIMHCTBO KOMIBIOTEPOB MCIOJB3YIOT TaK HA3bIBAEMYIO
apudmetuky "nBondyHOrO fMononHeHus". KpaiHuii 1eBblii OUT OTpULIATEITHHOTO
yrcia B 3TON apupMeTuke Bcerga conepkut 1. Hampumep, BOCbMUOUTOBBINM
TUN char co 3HAKOM, COIePIKaIIUK Ynucio —10, OyJeT mpeacTaBieH B MaIInHe
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C JIBOMYHBIM JOTIOJTHEHHEM Kak 11110110 (mmu 0x£6). To ke camoe 9nciio B
16-6utroBoM THIE int mpezacTaBieHo kKak 0xfff6. Ecau Bbl mpeobpasyere 8-
OUTOBBIN char B int SBHO MOCPEICTBOM OIEepaTopa MPUBEACHUS THUIIOB WM
HESIBHO, MPOCTO UCHOJIB3Ys €ro B apu(pMETUIECKOM BBIPRXEHUH, T BTOPOH
oTepaH/ UMEeT TN int, TO KOMIOWIATOP npeodpasyeT char B int, no6aBisis
BTOpOH OalT W AyOnupys 3HaKOBBIA OMT (KpaliHUI ciieBa) char B KaXIoM
oute nobOaBieHHOro OaliTa. DTO U €CTh 3HAKOBOE PACIIUPEHUE.

CymiecTByIOT 1Ba BHAA OIEpallMid CIABUIAa BIPAaBO Ha YPOBHE sI3bIKa
accemOnepa: "apupmeTnueckuil CABUT" JIaeT BaM 3HAKOBOE pacuIupeHue (To
3HaYeHHUe, YTO ObUIO B KpailHEM JIeBOM OuTE 10 CABUTra, OyAeT B HEM U MOCHe
caBura); "IIOTHYSCKUI CABUT" 3aIOJHSCT JICBbIM OUT HyseM. /laHHOe mpaBuIIo,
HE3aBUCHMO OT TOTO, apu(METHUYECKHI MM JOTHYECKUHA CIOBUT y Bac, KOTJa
BBI HCTIONB3yeTe orneparop casura Cu/Cu++, 3By4dT OYEHb MPOCTO: €CIU BaM
TpeOyeTcss 3HAKOBOE pacIIMpeHHe, TO JOMYCTUTE, YTO y Bac MOIYYUTCS
3all0IHEHWE HYJISIMH. A ecliM BaM  HY)KHO 3alOjHEHHE HYJISIMH, TO
MIPEICTAaBbTE, YTO y BAC MOJIYYHIIOCHh 3HAKOBOE PACUIMPEHUE.

JpyruM XOpommMM TPUMEPOM SBIISIOTCS BO3BpAIllaeMble KOJIBI OLIMOOK.
VY AuBUTENBbHOE KOJIMYECTBO MPOrPAaMMHUCTOB HE 3a00TUTCS O MPOBEPKE TOTO,
He BepHyda Ju OGyHKOMS malloc() 3HaueHHne NULL Mpu HEIOCTATKe
cBOOOHOH maMATU. BBITE MOKET, OHHM I10JIATal0T, YTO MMEETCSI OCCKOHEUHBIH
00BbEM BUPTYyaJIbHON MaMSTH, HO U3BECTHO, YTO OIIMOKA MOKET C JIETKOCTHIO
BBI3BATh PE3EPBUPOBAHHE BCEW HMEIOLIECHCS MaMATH, M Bbl HHUKOrJa HE
0OHApYXHUTE ITOTO, ECIIH HEe OyJeTe TMPOBEPSTh BO3BPAIIAEMbIC KOJIBI OIMMTHOOK.
Ecnmu ¢dyHKIMS MOXET MHIUIMPOBATH COCTOSHUE OIIMOKH, TO BBI JIOJKHBI
JIOTIYCTHUTb, YTO OIIMOKA MPOU30MAET, MO MEHbIIEH Mepe, OJHAXK/IbI 32 BpeMst
KU3HU TPOTPaMMBI.

66. Komnbrorepsl He 3HAIOT MATEMATHKHU

KOMHBIOTepI)I — OTO apI/I(l)MeTI/I‘IeCKI/IC HHCTPYMCHTBI, CJIAaBHBIC CYCTHBLIC
MmamuHpl. OHH HE 3HAIOT MaTEMaTHKH. HO3TOMy JaXXE TaKUC IIPOCTLIC
BBIpAXKCHUA, KaK CICAYIOIIEC, MOTYT I[O6aBI/ITL BaM XIJIOIIOT:

int x = 32767;
x = (x *2)/ 2;

(Ha 16-pa3psaHOii MalmmHe X MOJYYHUTCS PaBHBIM —1.32767 — 310 Ox7fff.
YMHOKEHHE Ha 2 — Ha CaMoOM Jiejlie CABHI BJIEBO Ha OAWH OWT, NaeT B
pesynbrate Oxfffe — oTpumarensHoe 4ucio. JleneHue Ha ABa SBISETCS
apu(MeTUYecKuM  CIBUIOM BIPaBO C TapaHTUPOBAHHBIM  3HAKOBBIM
pacImpeHueM, 1 Tak Bbl osrydaete tenepb Oxf £ unu —1). [loaTtomy BaxHO
KaXIbIH pa3 MpHU BBHIMOJTHEHUH apU(PMETUYECKUX BBIYMCICHUN YYHUTHIBATH
OTpaHMYEHHUS] KOMIBIOTEPHON cHCTeMBl. Eciii BBl NMPOU3BOJUTE YMHOXEHUE
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nepes JeNeHUEM, TO IIPH 3TOM PUCKYETe BBIMTH 3a IPEIENbl Pa3psiAHOCTH IPH
COXpAaHEHHMHU pe3yJbTaTa; €ClIM Bbl CHayaja JAEJIUTe, TO PUCKyeTe CIydaiHo
OKPYIJIUTh pe3yJbTaT A0 HyJsA; U Tak jajiee. UHCIEHHBIM MeToJaM IJis
KOMIIBIOTEPOB MOCBSILIEHBI LEIble KHUTH, U BaM HY>KHO MPOUYUTATh XOTs OBl
OJIHy M3 HHX, €CIIM B BaIlIUX POrpaMMax MHOTO MaTEMaTHKH.

BbI Takke MOMDKHBI 3HATH MEITKUE TPEXHU CBOETO SI3bIKAa MPOTPaMMHUPOBAHUS.
B Cu, nampumep, mnpeoOpa3oBaHHE THUIOB BBIMOJHACTCS MO MPUHLUITY
"oneparop 3a omepatopoMm". S OAHAXALI MOTPATHI YTPO, TWHITASICH
pa3o0patkcs, moyeMy CIEAYIOMNN KOl HUYEeTO He JIeIaeT:

long x;

x &= Oxffff; // oumcTuThp BCe, KpoOMe MIAIUMX 16-Tu OUT
// 32-6urHOorTo THIA loOong.

Kommwiorep umen 16-6utoBsiii Tum int u 32-6utoBsiii T long. KoHncranTa
Oxffff Tuna int c apudmernueckum 3HaueHueM -1. Komnunstop Cu npu
TPAaHCJIALMU &= OOHApYyXMBaJl pa3HbIE TUIBI ONEPAaHAOB U IOITOMY
npeoOpazoBeiBa)l int B long. -1 B Tume long MpPEACTaBISAETCS Kak
Oxfffff££f, mO3TOMY JIoOTHUECKas omepanus VI He uMmena spdexra. ITo Kak
pa3 ToT cmoco0, KOTOpPBIM H JIOJDKeH paloTaTh JaHHBIA  SI3BIK
IporpaMMUpOBaHus. Sl IpocTo 06 ITOM HE OAyMaJl.

3aMeThTe, YTO BBl HE MOJKETE€ MCIPABUTh 3Ty CHUTYAIHIO IPUBEACHUEM
TUnoB. Bce, 4ro nemaer cuenyromui KOJ, 3TO 3aMEHSET HESIBHOE
npeoOpazoBaHue THIa ABHbIM. Ho, TeM He MeHee, MPOUCXOIUT TO e CaMOe:

x &= (long) Oxffff;

EnMHCTBEHHBIM METOJIOM PEIICHUS STOW MPOOJIEMBI SBIISETCS:
x &= OxffffuUlL;

VI PaBHOLICHHBIN eMy.

66.1. PaccuuThIiBaiiTe HA HEBO3MOKHOE

Omnepatop switch Bcerza J0DKEH UMETh IPEAJIOKEHHUE C KIIIOUEBBIM CJIOBOM
default ans CUTyalUd MO YMOJYaHHIO, OCOOEHHO €CIUM 3Ta CUTyalus He
JIOJKHA BO3HUKATD:

f( int 1 ) // mepemeHHas 1 IOJIXKHA MMETb 3Hauenue 1 uam 2.

{
switch( i )
{

case 1l: cpenaTb HedToO () ; break;
case 2: cpenaTh_HeuTo mpyroe(); break;
default:
fprintf (stderr, "BHyTpenHsas oumbka B f (): HeBepHOe
3HayeHue 1 (sd)", 1 );

exit( -1 );
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}

To e camoe oTHOcuTCS K O10KkaM if/else, paboTaOIKUM B MaHEpE, CXOXKEN
¢ onepatopoM switch.
B nukie taxke Hy)Ha MpoBepka Ha HeBeposiTHoe. Crienyromuii pparmeHt

paboTaeT, Jake ecid i MepBOHAYAIBHO paBHO 0 — Yero mo ujee ObITh HE
JOJIOKHO:
f( int 1 ) // mnepeMmeHHas 1 ImoJrkHA OBITH MOJIOXKUTEJIBHOM
{
while ( --i >= 0 )

cmenaTb HeuTo () ;

}

KoncTpyknus while (-—1) MeHee HaJe’KHa, TaK KaK OHA IA€T Y>KACHBIN cOoit
B Clly4ae, eciii 1 cHavaia paBHO 0.

66.2. Bcerna npoBepsiiTe Koabl BO3BpaTa OMIUOKH

D10 nomKkHO ObITh oueBUAHO, HO KoMUTeT ISO/ANSI mo Cu++ morpebonau,
4TOOBI ONEepaTop new BBI3BIBAI HCKIIOYCHHE, €CJIM OH HE CMOT BBIJIEIUTH
MaMsATh, MOTOMY 4YTO OBLIO YCTAHOBJCHO, 4YTO YIUBHTEILHOE MHOMKECTBO
OmIMOOK BO BpeMs BBINIOJHEHUSI B PEalibHBIX MPOTpPaMMax BBI3BAHO TEM, YTO
JIFO/IA HE TIOTPYIMIUCH TPOBEPUTH, HE BO3BPATHII JIU new 3HaueHue NULL.

MHe TakKe JOBEJIOCh BUJETh MHOXKECTBO MPOTPaMM, B KOTOPBIX JIFOJU HE
103a00THIIMCh TTOCMOTPETh, cpadoTana i GyHKIHS fopen(), mepen TeM Kak
HauaTh MMOJIb30BAThCS yKa3areieMm FILE.

67. U30eraiiTe IBHO BpeMEHHBIX NePeMEHHbIX

BoAbIIMHCTBO NMEpEeMEHHBIX, UCTIOIB3YEMBIX JIMIIb OAWH pa3, MONaJaloT B 3Ty
kareroputo. Hanpumep, BMecTo:

int x = *p++;
£ x )

IIOJDKHO OBITH:
£( *p++ );

Penxo ObIBaeT, 4TO mosie3Ha SIBHAsE BpEMEHHAs MIEpeMEHHasi, €ClId BaM HYXKHO
rapaHTUPOBATh TMOPSIOK BBIYUCICHUH, WM €CIH BBIPAXKEHHE MPOCTO TaKOe
JUIMHHOE, YTO €ro HEeBO3MOXKHO MpouYMTaTh. B mocienHem ciiydae uMs
MEPEMEHHOI acT MOJe3Hyl0 MHPOpPMaNuio U, OyAy4dn BHIOPaHO IMPAaBHIIBHO,
MOKET YCTPaHHTh HEO0OXOAWMOCTh B KOMMEHTapuu. Hampumep, BbI MoxeTe
3aMEHUTD:

f( Coefficient of 1lift * (0.5 * RHO * square(v)) );
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// nepemate dyHxuuy f () oOpas3ynlyonCsS MOIBEMHYID CUILY

Ha:

double 1ift = Coefficient of 1lift * (0.5 * RHO * square(v));
£f( 1ift );
DTO MpaBWIIO HE 3ampeniaeT HU OHO U3 TOJ00HBIX MPUMEHEHUH, a SBISIETCS,
CKOpee, BBIPOKICHHBIM CIIy4aeM TOr0, 4YTO YIIOMSHYTO MHOW BHa4alle.

68. He Hy)>KHO MaruyecKux ymceJi

B ocHOBHOM TEKkCTE Bamieu mporpaMmsbl HE TOJIZKHO OBITH YKCET B IBHOM BUJIC.
Hcnonp3yiiTe mepeyncinurenb WIM KOHCTAHTY AJIs TOTO, YTOOBI JaThb YHMCIY
cumBosInyeckoe ums. (S yxxe oOBSACHSII, IOYEMY JJIs 3TOrO HE OYE€Hb XOPOLIO
npuMeHATh #define). TyT ecTh 1Ba MpenMyIIeCTBa:

o CHMBOIHMYECKOE UM ACJIaCT BCIIMYUHY CaMOﬂOKYMCHTpreMOﬁ, YCTpaHsiAa
HCOGXOI[I/IMOCTI: B KOMMCHTAapHH.

e Ecmm uyucio HCII0JIB3YCTCA 0oJiee yeM B OIHOM MCCTC, TO MCHATbH HY’KHO
JIMIIb OTHO MECTO — ONPEACIICHNEC KOHCTAHTEI.

S HWHOTAa ACJIat0 UCKIIIOYCHUC U3 3TOT'O IpaBujia JJId JIOKAJIbHBIX IICPEMCHHBIX.

Hampumep, B cneayroiem ¢pparMeHTe UCHob3yeTcsl Maruueckoe uncio (128):
£0

{
char buf[128]

fgets( buf, sizeof (buf) / sizeof (*buf), stdin );
}
S ucnionw3zoBan sizeof () B BbI30BE fgets (), MOATOMY U3MEHEHHUS pa3Mepa
MaccuBa  aBTOMAaTHYEeCKM  OTpakaloTcs B mporpamme. JloOaBieHue
JOTIOTHUTENBHOTO ~ WICHTU(UKATOpPAa Ui  XpaHEHHs pa3Mmepa J100aBUT
W3JIUIIHION CIIOKHOCTD.

69. He nemnaiite npeamnosioskeHuii 0 pamepax

Knaccuaeckoit mpo0iieMoit SBIsieTCsl KO, UCXOSAIINN U3 TOTO, YTO THN int
umeeT pasmep 32 Outa. Cnenyromuii pparment ne pabotaer, ecinu y Bac 32-
OUTHBIN yKka3zarenb U 16-OUTHBIN THI int (YTO MOXKET OBITH MPU APXUTEKTYpe
Intel 80x86):

double a[1000], *p = a;

//

dist from start of array in bytes = (int)p - (int)a;
Bonee TpyaHo ynoBuma takas npobiema B Cu (Ho He B Cut+):

g ()
{
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doesnt_work( 0 );

}

doesnt work( char *p )

{

if( 'p ) // BeposaTHO He paboTaer
/7
}

Komnunstop cornamaercsi ¢ 3TUM BBI30BOM, IoToMy uTOo B CH pa3pemieHbl
CCBUIKM BIiepes] (M He paspemieHsl B Cu++, Tak 4To TaM 3TO He npobiiema). 0
— JTO THN int, MO3TOMY B CTEK momemaercs 16-0utoBbiii 00BeKkT. HoO
¢yHkuus oxuaaer 32-OuTHBIN yKas3arenb, I03TOMY OHA UCHOJIb3YyeT 16 OUT U3
cTeka U Jo0aBiseT K HUM eme 16 OUT BCAKOro mycopa Juisl co3laHust 32-
outHoro ykasarens. BepositHee Bcero, uro if (!p) JacT JIOXKHBIA pe3yibTarT,
TaK KaK TOJBbKO 16 OuT 3 32 OymyT paBHBI 0.
TpaauuuoHHOE pelIeHne COCTOUT B UCIIONIb30BaHUU typedef :

typedef int word; // Bcerma 16 6ur
typedef long dword; // Bcerma 32 ©Owura.

ITocne dYero BBl MOKeT€ TIOMEHATH omepatopbl typedef B HOBOM
OIEPAIlMOHHON cpejie, YTOObl rapaHTUPOBATh, YTO word MO-IPEKHEMY UMEET
pasmep 16 O6ur, a dword — 32 Owta. [ns 32-pa3psiHOi cHUCTEMbI
HpebIIyIee MOXKET OBITh TIEPEOIPEICNICHO KaK:

typedef short word; // Bcerma 16 6ur
typedef int dword; // Bcerma 32 ©Owura.

Jpyras cBsa3aHHas ¢ pa3MEpHOCTHIO YacoBas O0MOa cripsiTaHa B TOM cHocooe,
koTopeiM B ANSI Cu oGecrieunBaercsi paboTa ¢ MHOCTPAHHBIMHU SI3BIKAMHU.
ANSI Cu onpenenser TMn wchar t Ui paboThl C paCIIMPEHHBIMH HaOOpamMu
cuMBoJioB Tumnia Unicode — HOBOTO 16-0MTHOTO MHOTOHAIIMOHAIBLHOTO HAabopa
cumBoJioB. Ctanmapt ANSI Cu Taxke yTBep)KAaeT, 4To Iepel CTPOKOH ¢
pacIIMpeHHBIMH CUMBOJIAMH JIOJDKEH CTOSITh CUMBOJI L. Microsoft u npyrue
MOCTABIIMKA KOMITWJISITOPOB CTaparoTCs MOMOYb BaM NHUCATh MEPEHOCUMBIE
MIPOrpaMMBl, IIpelycMaTpuBas MaKpoChl THIIA:
#ifdef UNICODE
typedef wchar t TCHAR
# define T (x) L#i#x
#else
typedef char TCHAR
# define T (x) x
#endif

Ecnu xoHcTanTa _UNICODE HC OIpcaciiICHa, TO OIICpaTop:

_TCHAR *p = T("mejmar d4TO HyXHO");
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HMCCT 3HAYCHUC!

char *p = "pmenali 4yTOo HyXHO";

Ecau xoncranTa _UNICODE omnpeaci€cHa, TOT XE CaMBI OorepaTop Mmojrydact
3HAYCHHUC:

wchar t *p = L"menal 4To_ HyXHO";

IToka Bce xoporto. Bl Teneps Moxere NonpoOOBaTh NEPEHECTH Ballly CTapylo
nporpammy B cpexy Unicode, mpocTo UCTONB3Ys CBOW PElaKTOp Ui 3aMEHBI
BCEX IK3eMIUIIPOB char Ha TCHAR U MOMEILEHUS BCEX CTPOKOBBIX KOHCTAHT
B ckoOku T (). [Ipobrema cocTouT B TOM, YTO TaKod KOA, Kak HIDKE (B
KOTOpOM Bce TCHAR IepBOHauaJIbHO ObLIM THIIA char), Ooiiee HE paboTaeT:
_TCHAR str[4];
//

int max chars = sizeof(str); // mpeanosaraer, uro Tun char
// wmMeeT pasmep 1 6GauT

Tun TCHAR Oyzner uMeTb pasmep 2 Oaiita IpH ONpeAeNeHHOH KOHCTaHTe
_UNICODE, HO3TOMY YHCJIO CHMBOJIOB Yy Bac OyAeT OHpeNeNeHO B JABa pasa
OO0JIBIINM, YeM eCcTh Ha caMoM Jielie. [ ucnpaBiieHHs CUTYaluu BbI TOJDKHBI
BOCIIOJIB30BaThCS CIEAYIOMINM BapPHAHTOM:

int max chars = sizeof(str) / sizeof (*str);

70. OnacaiiTtecb NpuBeeHNS] TUMOB (CIIOPHbIE BOMPOCHI
Cn)

Oneparop NpuBEEHMs THIIOB YacTO IMOHUMAETCs HemnpaBuiabHO. [IpuBenenue
TUIIOB ~ He  yKaszvieaem  KOMIIMJIATOPY  "CUMTaThb 3Ty  IEPEMEHHYIO
npuHajuIekamed Kk srtomy tumy'. OHO [OJDKHO paccMaTpuUBaThCA Kak
ONEPALMNS 8PEMEHU BbINOIHEHUs, KOTOpas CO3A€T BPEMEHHYIO NEPEMEHHYIO
THAINA, OIPEACIICHHOIO Ui TPHUBENCHMs, 3aT€éM HWHUIUAIU3APYET OJTY
BPEMEHHYIO IepeMeHHyl0 oT omnepaima. B Cut++, koHeuHo, »3Ta
WHUIMAIN3aKUg  MOXXET OOEpHYThCS OYEHb OOJIBIIMMH  HAaKJIAJHBIMU
pacxoraMH, Tak Kak BO3MOKEH BBI30B KOHCTPYKTOpA.

IlepBoe MecTO, IA€ HEBEPHOE ITOHMMAHWE IIPUBEIACHUSA THUIIOB MOXKET
HaBJICUb Ha BaC HCOPHUATHOCTH, HAXOAUTCSI B CI/I, rac HE Tpe6y10T051
nporotunbl ¢yHkiui. Korma komMnwisaTop HaxoIuT BbI30B (yHKUUU 0e3
NPEAMIECTBYIONIET0 MPOTOTHIIA, TO TOJAraeT, 4To 3Ta (GyHKIHMS BO3BpamlacT
tin int. B caenmyromem ¢parmente xe eogopumcs "malloc () Ha caMOM
Jleie BO3BpallaeT yKa3aTelb, a He TUIl int':

int *p = (int *) malloc( sizeof (int) );

a, CKopee, KoJl TOBOPHUT " mojararo, 4To malloc () BO3Bpallaer TN int, Tak
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KaKk TyT HET MpEIIECTBYIONIET0 NPOTOTHIA, M MHpeolOpasylo 3TOT int B
yKazarenb JUlsl IpUCBauBaHUs ero 3HaueHus p'". Ecim TMn int umeer pasmep
16 6ut, a ykazarenb 32-OUTOBBINA, TO BBl Temepb B TNyOoKo#l nyxe. BbizoB
malloc () MOXET BEpHYTh U 32-OMTOBBIN yKa3aTelb, HO TaK KaK KOMIWIATOP
nojaraet, yTo malloc () Bo3Bpamaer 16-OMTOBBIN int, TO OH UTHOPUpPYET
ocTayibHble 16 OUT. 3aTeM KOMIWIATOP 00pe3aeT BO3BPALICHHOE 3HAYEHUE JI0
16-6ut u npeoOpazyer ero B 32-OMTOBBIM THUIl int NPHUHATBIM y HETO
criocoboM, OOBIYHO 3amoyHsAs crapmue 16 out Hynsmu. Ecam ykaszarenb
conepkan azapec Oompire, yeM Oxffff, 4TO BEpOSATHO HJs OOJBIIMHCTBA
KOMIIBIOTEPOB, TO BBl MPOCTO TepsieTe crapmue OuThl. EnnHCTBEHHBIM
CIOCOOOM  yperyIupoBaHHsS JTOH MpoOJIeMBbl SBISAETCS yKa3aHUE Ui
malloc () COOTBETCTBYIOUIEIO MPOTOTHUIIA, KOTOPBIA TOJCKAXKET, YTO
malloc () BO3Bpamaer ykasaTenb (OOBIYHO TyTeM BKJIIOUEHHs Qaiina
<stdlib.h>).

Crnenyroumii mpodiaema COCTOUT B TOM, YTO IPEbITyIee IPUBEICHUE THIA
MOKET OBITh BCTaBJIEHO B MPOTPaMMy MPOCTO JUIS TOTO, YTOOBI 3aCTaBUTh
3aTKHYTBCS ~ KOMITWJISITOP,  KOTOPBIM  HaBepHska  OyneT  BbIIaBaTh
NpeayNpexaeHUe O HECOOTBETCTBUM THWIIOB, €CJIM OIEpaToOp IPUBEICHUSA
orcyTcTByeT. IlpuBeaeHHWEM THIIOB YacTo 3JI0YNOTPEOISIOT MOZOOHBIM
o0pa3oM — 9YTOOBI 3ariymIUTh KOMITWJISITOP, BMECTO TOTO, YTOOBI B CaMOM
Jene oOpaTUTh BHUMAaHHE Ha TNpeaynpexaeHue. MHOTHE KOMITHIISTOPHI,
HalpuMep, BBIIAIOT NPEIyNpeKIECHUE O BO3MOXHOM OKPYTJIEHHH, BCTPETUB
CIEAYIOIUNA KOJ:

f( int x );
//

unsigned y;

ftCy )
W MHOTME MpPOTPAaMMHUCTBI 3ariyliaT TakoW KOMIWISATOP MpPU I[OMOIIH
f ((int)y). HecMoTps Ha 3TO, MpUBEACHUE TUIA HE M3MEHUT TOTO (pakra,
4TO THUII unsigned int MOXET COAEPXKAaTh TaKO€ 3HAYECHHUE, KOTOPOE HE
MOMECTHUTCSI B int CO 3HAKOM, MO3TOMY PE3YJbTUPYIOLIMI BBI30B MOXET HE
cpaboTaTs.

Bor cxomnas mpoOinema, CBsi3aHHAs C yKa3zaTelsIMH Ha (QYHKIUH.
Crenyrommii koa, cirydaercs, paboTaeT OTINYIHO:

some object arrayl[ size ];
int my cmp( some object *pl, some object *p2 );

gsort ( array, size, sizeof (some object), (
(*) (void*, wvoid*)) my cmp );
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Crnenyromuii MOX0XXHH KOJA TPOCTO TMEYaJbHO OTKa3bIBaeTrcs paboraTh 0e3
HpeayIpex1atoIIero COOOIIeHus:

some object array[ size ];
void foo( int x );

gsort( array, size, sizeof (some object),
((*) (void*, wvoid*)) foo);
OyHKIHA gsort () IepemaeT apryMeHThl-ykasarelqn B foo (), HO foo ()
KT B KayecTBE apryMeHTa int, mosToMmy OyaeT HCIONb30BaTh 3HAYCHHE
yKkazarenss B kKadecTBe int. Jlampiie emie Xxyxke — foo () BEpHET Mycop,
KOTOpBI OyJeT MCHOib30BaH gsort (), TaK KaK OHA OXUAAET B KauyecTBE
BO3BpaIlla€MOI'0 3Ha4YEHUA int.

BripaBHMBaHUE Tak)Ke CBA3aHO C 3aTPYIHEHUAMH. MHOTHE KOMIIBIOTEPHI
TpeOYIOT, YTOOBI OOBEKTHl ONPEACICHHBIX THUIIOB PACHOJIATAINCH MO OCOOBIM
aapecam. Hampumep, HecMoTps Ha TO, 4TO 1-0alToblii TMIT char MOXeT
pacriosiaraThCsl B IaMsATH IO JIIOOOMY ajpecy, 2-0aifToBbI short nomkeH
Oyner uUMeTb 4YeTHBIH azapec, a 4-0aliTOBbII long — YETHBIM M KpaTHBIHA
yeTblpeM. Clenyromuid KoJl BHOBb HE BBIJACT HPENYNPEXKIECHUH, HO MOXKET
BBI3BATh 3aBUCAHHUE KOMIIBIOTEpPA BO BPEMsI BBIIIOIHEHUS

short x;
long *lp = (long*) ( &x );
*1lp = 0;
Ota ommnbka 0COOEHHO OMacHa, MOTOMY 4TO *1lp = O He cpaboTaeT JMIlb

TOTJIa, KOTJ]a X OKaXETCS M0 HEeUYSTHOMY WJIM HE KPATHOMY YETHIpEM ajpecy.
MoxeT oka3zaThCs, YTO ITOT KoJ OyAeT padoTaTh O TEX IMOp, MOKa BBl HE
nobaBuTe 0OBSIBIICHHE BTOPOW MEPEMEHHOI THNa short cpa3y nepeq x, mocie
9ero JTa MmporpaMma 3aBUCHET.

OavH W3 M3BECTHBIX MHE KOMIMISTOPOB IBITAETCS CIPABUTHCS C ITOM
npoOieMoii, (akTuyecku MOIUGUIHMPYS CONEPKUMOE YyKaszarens Ui TOTo,
4TO0BI TapaHTUPOBAThH MPABUIIBHBIN aJpec B Ka4eCTBE MOOOYHOT0 dPdekTa oT
NpUBEICHNs TUMA. J[pyrHMH CIOBaMH, CIEAYIOIIUH KOJ MOT OBl Ha CaMOM
nene MoIu(UIMpoBaTh p:

p = (char *) (long *);

71. HemenjieHHo o0padaTbiBaiiTe 0co0bIe CIy4au

[MummTe cBOM anMrOpuTMBl TakUM 0Opa3oM, 4YTOOBI OHHM 0OpadaThIBaIU
BBIPO’KJICHHBIE CIy4yaul HEMENJIEHHO. BOT TpuBHManbpHBIA NpUMEp TOro, Kak
c/ienaTh 3TO HEMPABUIBHO:

print ( const char *str )
{
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if( !*str ) // HWYero He IejylaTh, CTPOKa IyCcTa
return;

while( *str )
putchar ( *str++ );

}
Oneparop if TyT He HyXeH, I[OTOMy 4YTO 3TOT Clyd4ail XOpOULIO
oOpabaThiBacTCs MUKIOM while.

Jluctuarun 2 u 3 [AEMOHCTPUPYIOT OoJsiee pealucTUYEeCKuil CleHapuil.

JIuctuHr 2 ompenenseT yMBIIUIEHHO HaUBHBIM 3ar0JIOBOK CBA3aHHOTO CIHCKa
1 QYHKLUIO 715 yAAJICHUS U3 HETO 3JIEMEHTa.

JInctunr 2. CBsi3aHHBIN CHIMCOK: BapuaHT 1

1 typedef struct node

2 A

3 struct node *next, *prev;

4 /]

5 '} node;

6

7 node *head;

8

9 remove( node **headp, node *remove )

10 {

11 // YOoamuTb 3JIEMEHT, Ha KOTOPHIM yKa3HBaeT remove, u3

12 // chnmucka, Ha HaYaJo KOTOPOTO ykaswBaeT *headp.

13

14 if( *headp == remove ) // 3SToT syeMeHT B Hayajle CINCKA.
15 {

16 if ( remove->next ) // Ecay 3TO He eIMHCTBEHHBI
17 remove->next->prev = NULL; // sJeMeHT B CHOMCKE, TO
18 // rnoMecTuTe CcJelyolui
19 // 3a HUM 3JIEMEHT I[IePBLM
20 // B cnmucke.

21 *headp = remove->next;

22 }

23 else // DJeMeHT HaXOIUTCS B CepenuHe CHMCKa
24 {

25 remove->prev->next = remove->next;

26 if ( remove->next )

27 remove->next->prev = remove->prev;

28 }

29 }

Jluctuar 3 penmaer TO Ke caMoe, HO A MOIUM(UUMPOBAT yKas3aTeidb Ha
NPEBIAYIINNA AJIEMEHT B CTPYKTYpe node, MOMECTHB TyJa aJpec MOoJsd next
HpeAbIYIIEro IeMeHTa BMECTO yKasaTellsi Ha BCIO CTPYKTypy. DTO IpOCTOe
M3MEHEHHE O03HAYaeT, YTO MEPBBIA IJIEMEHT OOJIbIIEe HE SIBISIETCS OCOOBIM
cllydaeM, MoATOMY (QYHKIHS remove CTAHOBUTCS 3aMETHO TPOIIIE.

CMBICIT 3TOTO COCTOUT B TOM, YTO HE3HAUMUTENIbHAS Nepe/iesiKa 3TON 3a1a4uu
MO3BOJIIET MHE MCIIOJIb30BATh AJITOPUTM, HE UMEIOIIUNA OCOOBIX CIy4yaeB, STUM
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caMmbIM ympoinast nporpamMmy. KoneuHo, 3ta mpoctoTa He 1aeTcs OecriaaTHO —
TeNnepb CTaJl0 HEBO3MOXKHBIM TEpPEeMENIeHHEe TI0 CHHCKYy B 0OpaTHOM
HaNpaBJI€eHUN — HO HaM BEJlb 3TO MOXKET OBbITh U HE HYXHO.

JIncTunr 3. CBsi3aHHBIN CIMCOK: BApUAHT 2

1 typedef struct node

2 A

3 struct node *next, **prev; // <== K prev noGaBjieH CUMBOJ *
4 //

5 '} node;

6

7 node *head;

8

9 remove( node **headp, node *remove )

10 {

11 if ( *(remove->prev) = remove->next ) // ecyiu He B KOHIE

12 remove->next->prev = remove->prev; // cnmucka, TO YyTOUYHUTH
13 // clenyoumii 3JIeMeHT
14 }

72. He crapaiitech mopaaoBarh lint

Lint sBnsiercss mporpaMMoil mpoBepku cuHTakcuca ais si3pika Cu. (Takoke
umeetcst Bepcust g Cut++ B cpene MS-DOS/Windows. Ona BbITyckaeTcs
¢upmoit  Gimple Software). XoTss 3TH mnporpamMmbl HEOLEHHMBI MpHU
HCTIONIb30BaHUM BPEMsI OT BPEMEHH, OHU BBIBOAAT TaKylO Kydy COOOIIEHHH 00
omMOKax M TMPeIyNpekICHUH, Y4TO TEKCT Balledl MporpaMmbl OyAeT MOYTH
HEBO3MOKHO MPOYHMTATh, €CIH BB MONPOOyeTe W30aBUThCS OT BCEX HHUX.
Oxka3bIBaeTcsi, HyKHO U30eraTh Ko/1a, oJJOOHOTO CIEAYIOIEMY:

(void ) printf("...");

TYT BOO6I_I_I€ HCET HUYCTO HCBCPHOI'O B IPUCBAMBAHUHA B LIUKIIC!

while( p = £() )
g(p);

Jla’ke €CIIM HOBHMYOK B IIPOrPaMMHPOBAHUU MOKET BOCIOJIB30BATHCS CHMBOJIOM
= BMecTo ==. (IIpoGsieMbl HOBUYKOB HE JOJDKHBI IPUHUMATHCS BO BHUMaHUE,
KOT/1a BBl 00CY’K1aeTe PEKOMEHIyEeMBbIi CTHIIb JUI ONBITHBIX MPO(GECCHOHAIIOB.
OT0 MoX0oXke Ha NPUHATHE 3aKOHA, KOTOPBIN TpeOyeT, YTOObl BCE BEIOCUIIEIbI
OCHAIATUCh OOKOBBIMH KOJIECUKaMHM, IIOTOMY 4TO JBYXJIETHUM MajblliaM 0e3
HUX TSDKEJIO KaTaThCsl).

Sl 4uuTanm npemoKeHHe IMOopydaTh KOMIIWIATOPY IOHCK HEOpPEeXHBIX
NPUCBauBaHMI (KOIJa BBl HA CAMOM J€JI€ MOAPa3yMEBald CPABHEHHUE) MPOCTO
pasmeliasi KOHCTaHTHI B JieBoi yactu. Hanpumep, cnenyromuii pparmeHt pact
OLIMOKY NPU KOMIWISALUY, €CIIU BBl HCIIOJIB3YyETE = BMECTO ==!

#define MAX 100
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//
if ( MAX == x )
//

B aToit nace €CTb AOCTOMHCTBA, HO s HAXO0Xy, YTO TaKou KOO TpyAHEC
YUTaCTCA.

73. llomemaiTe KO, IMHAMHYECKH pacnpeae/J S0 U
0CBO0OKIAIOIINH NAMATH, B OJJTHOM M TOM Ke MecTe

YTeukn mamsTH — BBIJCNIEHHYIO MaMsTh 3a0bUTM OCBOOOAUTH — SIBIISIOTCS
0071b111011 TPOOIEMON B MPUIIOKEHUSIX, TPOJOJIKUTETEHOCTh PA0OTHI KOTOPHIX
HE OrpaHMueHa: cepBepax 0a3 JaHHBIX, TOPrOBBIX aBTOMAaTax, ONEepaliOHHBIX
chUcTeMax M Tak jgaiee. MMeeTcs MHOXKECTBO CIIOCOOOB Ul TOTO, YTOOBI
OTCICKHUBATh 3Ty  MpoOieMy. MHorue  mporpamMmbl,  HalpuMmep,
MOIUGUIUPYIOT (PYHKIMI0O malloc () IS CO3aHMSI CIUCKA BBIICIECHHBIX
o0racTel maMsITH, KOTOPBI MOXKET MpOCMaTpUBaThCs GyHKIMEH free () s
MPOBEPKU 33aJCMCTBOBAHHBIX YyKa3zareneil. Bbl Takxke Moxkere popaboTarh
3aroJOBOYHBIA  (aily, HEOOXOAWMBIA IS CONPOBOXKICHHS  CIHCKa
BBIJICJICHHBIX 001acTe mamsITH, IyTeM MOMELICHUS TyAa HH()OPMAIH O TOM,
OTKyJIa ObuIO mpousBeleHO BbinesneHue mamsaTu. (Ilepenmaiite  LINE  u
_FILE B CBOKW OTJaJOYHYI BEpCHI0O malloc ()). CIHCOK BBIAEICHHBIX
obyacTeil MaMATH JOJKEH ObITh IYCT IPHU 3aBEpIIEHUH pabOThl IPOrpamMMBbl.
Ecnun oH He mycT, TO Bbl MOXETE €ro IPOCMOTPETH W, MO KpallHEH Mepe,
pa3o0parthcs, rie Oblia BbIIETICHA 3T TAMSATh.

OtcriexuBaHue — 3TO XOPOLIO, HO MpeAylpexaeHue Jydme. Eciau ects
BO3MOXHOCTb, TO BBl JIOJDKHBI pasMmemiatb free () B TOH e (QyHKIuM, rae
CIEJIaH COOTBETCTBYIOIIMI BbI30B malloc (). Hanpumep, ucnonp3yiire 310:

void user( void ) // ToJb30BaTENb
{
p = malloc( size );
producer ( p ); // W3TOTOBUTEJb
consumer ( p ); // mnorpeburesb
free( p );
}

BMCECTO OTOIO:

void *producer( )
{
void *p = malloc( size );
//
return p;
}
void consumer ( void *p )
{
//
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free( p )

}

void user ( wvoid )

{
void *p = producer();
consumer ( p );

}

Hecmotps Ha 3T0, BBl HE CMOKeTe Bcerna aenath nogodnoe va Cu. Hampumep,
MpeapIAyIIne paBuiia O HEMHUIINATIU3UPOBAHHBIX IEPEMEHHBIX OTHOCATCS U K
MaMsTH, BbIIEIeHHON malloc (). JIydine caenaTe Tak:

some object *p = allocate and init(); // He Bo3BpalaeT 3HAUEHUHI,
// ecnu mamMaTu
HEeOOCTAaTOYHO.
YCM TakK:
some object *p = malloc( sizeof (some object) );
if( !p )
fatal error ("Hemocrarouno mamaru!")
init ()

B Cut++ 3ta mpobnema perraeTcst mpu NOMOIIH KOHCTPYKTOPOB.

74. IlnnaMudeckasi naMATh — JIOPOroe ya10BOJbCTBHE

Crnenyronieii OCHOBHOH MpoOJIeMON TP UCTIOIB30BaHuM malloc () /free ()
(nmn new/delete) saBnseTcs Bpems, TpeOyemoe il yIpaBICHUS MaMSIThHIO;
OHO MOKET OBbITh 3HAUUTENBHBIM. S| OJTHAKIBI COKPATUI BPEMS BHITIOTHEHHS HA
50% IOyTEM 3aME€Hbl MHOT'OYHCIIEHHBIX BBI3OBOB malloc () M free () Ha
Jpyryto cTpareruto. Hanpumep, eciu y Bac ecTh O4eHb aKTUBHO HUCIIOIb3yeMast
CTPYKTypa U3 OJMHAKOBBIX OOBEKTOB, TO BBl MOJKETE HCIIOIH30BATh HEUYTO
MoI00HOE KOy U3 JTUCTUHTA 4 I yIpaBiICHUS WICHAMH CTPYKTYPHI TaHHBIX.

JIucTuHr 4. praBJ’IeHI/IC COOCTBEHHBLIM CITUCKOM BLICBO60)K,Z[CHHBIX OJICMCHTOB

typedef struct some class
{
struct some class *next;
/]
}

some_class;

O Jo Ul bW

static some class *free list = NULL;

NeJ
~
~

10 free object( some class *object )

11 |

12 // BmecTo TOTO, UYTOOH MNepelaThb NaMATbh M3-M0H OObeKTa
13 // oyHxuuu free(), CBAXMUTE ee C HadaJloOM CHOMCKa

14 // BHICBOOOXIEHHEIX 3JIEMEHTOB.

15 object->next = free list;
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16 free list = object;
17 }
18 / /===
19 free all objects( )
20 {
21 // BHCBOBOOUTL BCE OOBEKTH B CIMCOK BHICBOOOXIEHHEIX
22 // srnemeHTOB. COPTMPOBKA 3TUX OOBEKTOB MO 0a30BOMYy ampecy
23 // Tepen HauaJoOM LMKJIA YJYUIMT CKOPOCTb PaBOTH IO
24 // OCBOBOXIOEHMIO, HO A He mejiald 3mech sToro. (Inda
25 // COPTMPOBKM CBSA3AHHHX CHMCKOB NPEBOCXOMOHO MNONAXONNT
26 // amnropurMm Quicksort).
27
28 some_object *current;
29 while( free list )
30 {
31 current = free list;
32 free list = current->next;
33 free( current );
34 }
35 }
36 / /===
37 some_class *new object ( )
38 {
39 // ECJIM B CHMCKE BHCBOOOXIESHHEIX BJIEMEHTOB MMeeTcHa OBBeKT,
40 // TO ucmosb3ynTe ero. PasmemanTe OOBEKT IOCPEIACTBOM
41 // malloc (), TOIBKO €CJIM CIMCOK BEICBODOXIEHHHX OOBEKTOB
42 // mycrT.
43 some_class *object;
44 if ( free list )
45 {
46 object = free list; // mnepeznariTe mnamsaThL IOJs OOBEKTa
47 free list = object->next;
48 }
49 else
50 {
51 // BB MOXeTe yJyUdllMTh MNPOU3BOIUTEJILHOCTL ele Bojiee, ecou
52 // Bymere pasMmemars OO0BeKTH B namaru no 100, a He mo 1
53 // 3a pas, HO 3TO ycyjoxHMT OyHxumo free all objects().
54
55 object = malloc( sizeof (some class) );
56 }
57
58 if( object )

59 // noMmecTuTe 3IeCh MHULMAIUIUPYOIMA KOI

60

61 return object;

62

}

75. TecToBBIE MOANPOrPAMMBI He JOJIKHBI OBITH

Mamue

HHTCPAKTHUBHbBIMH

qacTo ITOKa3bIBAIOT TCCTOBBIC IIporpaMmali, HMCOIINEC

YCOBEPIICHCTBOBAHHBIA WHTEPAKTUBHBIM HMHTep(deiic monb3oBaTens. JTO He
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TOJIBKO SIBIISIETCS ITyCTOM TPAaTOW BPEMEHH, HO M HE MOXET OBITh HCIIOJIB30BaHO
JUIsl TIIATEIBHOTO TecTupoBaHud. Jlroau, cuisdmue 3a KiIaBUaTypamMu W
npoOyromue BCe, YTO UM MPHUXOAUT B TOJOBY, HEJOCTAaTOUYHO METOJAMYHBI.
[TosToMy Ui CHCTEMATHUYECKOTO BBIMOJHEHHUS (QYHKIHHA, MOMIEKAIINX
IpOBEpKe, JIyUIle UCTIOIb30BaTh HEMHTEPAKTUBHYIO TECTOBYIO (DYHKIIHUIO.

W, kcratu, He yJansiiTe 3Ty TECTOBYIO MPOLEAYPY; IPOCTO UCIOJIb3yHTe
npeqioxkenue #ifdef TEST i BKIIOYECHHS WIH BBIKIIOYEHUS 3TOU
MOANPOTPaMMBl M3 KOMIWIALMM. ECIM BBl OX0XH Ha MEHs, TO Bbl yTPOM
yAamuTe 3Ty TECTOBYIO (YHKIMIO, a yKe K o0eay OHa BaM ITOHAJO0OHWTHCS
CHOBA, IaJK€ €CJIU Bbl HE MOJIb30BAJIUCH € NOCIIeJHUE ABa Toja.

76. Cool1eHue 00 oIMOKe J0IKHO MOACKA3ZLIBATH
M0JIb30BaTe/10, KAK €€ HCTIPABUTH

Korma-to, Bo Bpemena CP/M, otnagunk DDT umMen eauHCTBEHHOE COOOIIIEHUE
00 ommbOke. He nMeno 3Ha4eHns, 9TO BBl HATBOPUJIM, OH BCETa TOBOPHIL:

2

HecMmotpst Ha TO, uyTO MOg00HAs 00paboTKa OMMOOK, K CYACTbIO, OOJbIIE HE
SBISIETCS. HOPMOW, S BCE eIle BUXKY €€, XOTS U ¢ 0ojee NPUXOTIMBBIMHU
ykpamenusmMu. Heckonbko mporpamm uist Windows, MHE mpuHaAjexalnue,
MPOCTO W3JAIOT 3BYKOBOWM CHUTHAJ, KOTJa S BBOXKY HEBEPHOE 3HAYCHHE B
JIMaJIOTOBOM OKHE, 3acCTaBiisisi MEHsI TajaTh, Kakoe K€ 3HaueHue BepHoe. S
4acTo BHJET cooOmeHus o0 OomuOKax, KOTOphIE TaBajM MHE OOMIBLHOE
KOJINYeCTBO HH(pOpPMAMM O TOM, YTO s CJAeJal HENpaBWIbHO, HE aBas
MOJICKAa3KU, KaK 3TO JejaeTcs MNpaBUiIbHO. B camoll medyanbHON CUTyaluu
JIMaJIOTOBOE MEHIO TpejjiaracT BaM BBECTH YHCIO, HO KOT/Ia BBl BBOJUTE
HEBEpHOE YMCIIO, OHO BHIBOJUT TAaKOE COOOIICHNE:!

HeBepHoe SHaA4YeHHle.

0e3 HaMeKa Ha TO, Kakoe 3HaueHue OyJeT BepHbIM. MHOrma nmuanoroBoe OKHO
OTKAa3bIBACTCS 3aKPBITHCS 10 TEX IOp, MOKA BbI HE BBEAETE BEpPHOE 3HAYCHHUE.
Huorga mporpamma 3axBaThIBaeT yIpaBiIeHHE KOMITBIOTEPOM, M Bbl HE MOXKETE
NEPEKIIIOUYUTHCS B JPYyroe MpHIOKEHUE, 3aBEpIIMB TO, B KOTOPOM C BaMHU
ciyumnace Oema. (B Windows 3To "CBOWCTBO" Ha3bIBaeTCsi CHUCTEMHO-
MOJIaTHbHBIM JHAIOTOBBIM OKHOM. [Toxkamyiicta, He monb3yiTech uM). U BOT BBI
nepes BHIOOpPOM: 3aBepiiuTh nporpammy, HaxkaB Ctrl-C wim ee SKBUBAJICHT
(ecnmu MoOkeTe), OTKIIOYUTh MNUTaHHE WIM HAaoOyM HaOupaTh 4YHUClIa Ha
KJIaBHAType /0 TeX IMOp, NMOKa BaM HE YJAacTCs HAaTKHYThCS Ha TO, KOTOPOE
YIOBJIETBOPHUT MPOrpaMMy BBOJA JAaHHBIX. Bompoc cocTont B TOM, YTO 3aiiMeT
y Bac 0OJIbIIIe BPEMEHHU: MMOBTOPUTH TIOCTIEHNE TPH Yaca paboThl, KOTOPYIO BbI
HE MOJYyMaJId COXPAaHUTh NEpe] BHI30BOM JIMAJIOrOBOIO OKHA, WM MOTPATUTh
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elle Tpu 4Yaca, urpas B "XOJIOAHO-TOpsS4Y0" C IMAJIOTOBBIM OKHOM. JTO KakK pa3s
Ta CUTYyalus, U3-3a KOTOPOH Y KOMIIBIOTEPOB JypHAas ClaBa.

CooOmienne 06 ommOKe IOJKHO TMOJACKAa3bIBaTh BaM, KaK HCIPAaBUTh 3Ty
CHUTYAIIHIO, YTO-HUOY/Ib THIIA:

Umcia IOOJDKHBEL OBITH B IOuanasoHe oT 17 mo 63 BKINUUTEJLHO.

WIIn:

IaTel OOJIXHEL MMETb @OpMaT OO0-MM—I'T'T'T.

JlomkeH OBITh KakoW-TO cmoco0 (tuma knaBumu "help/cipaBka™) mis
MOJTyYeHHUs TOTIOJIHUTENLHON nH(pOpManny, eclii OHa BaM HykHa. Hakonern, y
BacC JOJDKEH OBITH CII0c00 0€30MacHOro MpeKpalieH s mpolecca BBOJa TaHHbBIX
(Tuna knaBumm "Beixona").

77. He BbIBOAUTE COOOIIEHHA 00 OIINOKeE, €CJIM OHA
HCIIPpaBUMAa

buGmmoTeunsie moamporpaMmbl (M OOJNBITMHCTBO TOANPOTPAMM Ha S3BIKAX
HU3KOTO YPOBHS) HE JOJDKHBI BBIBOJUTH CcooOmeHuit 00 ommbkax. OHu
JIOJDKHBI  BO3BpAallaTh KON OMIMOKH, KOTOPBIA MOXKET OBITh TpPOBEpEH
BBI3BIBAIONICH MOANpPOrpaMMoi. TakuM crocoOOM 3Ta MOAIPOTrpaMMa MOKET
NPEONpUHATh KaKhe-TO KOppeKTupytomue neiictBusa. Hampumep, ecnu
peKypcuBHas (YHKLIUA-COPTUPOBINMK coolmmuiaa o0 ommbKe, BbIMIA 3a
npeaensl CTeKa, TO BbI3BABINAS €€ MOANPOrpaMMa HE CMOXET MOIBITAThCS
3aHOBO BBITIOJHUTH COPTHPOBKY C MCIIOJIb30BAaHHEM JPYTOT0, HEPEKYPCHBHOTO
anroputMa. [lomp3oBarens JODKEH YBHIETh COOOIMEeHHE 00 ommOKe, daxe
€CJIM BTOPAsi TIOTIBITKA COPTUPOBKH OyIET yIauHOM.

78. He ucnoJyb3yiite CHCTEMHO-3aBUCUMBIX (PYHKIUI
JJISL COO01IeHniT 00 omnodKax

MHorue cpenbl C OKOHHBIM HHTEppEHcoM He TOIACPKUBAIOT MOHSATHS
CTaHJIAaPTHOTO yCTPOMCTBA IS BHIBOAA WMJIM JIJIsi coOOmeHuit 00 ommbkax. (B
9TUX Ccpelax BBI3OBHI printf () wimm fprintf (stderr, ...) OOBIYHO
urHopupytotcst). Ecim Bbl OyeTe OCHOBBIBAThCS Ha JIOTaJIKax O CBOEH cpene,
TO OOHApYKUTE, YTO BaM HEOOXOAMMBI 3HAYUTEIHHBIC TOPAOOTKH MPOCTO IS
TOT0, YTOOBI IEPEKOMITMIIMNPOBATH KOJI I HOBOI CpeJibl).

MuHMMYM Baliel 3alIuThl MOXKET OBITh TAKUM:

#define error printf
#define terminate (x) ExitProcess (x)

MOCJIE€ YEro UCIOJIb3yHTe:

if ( some_ error )
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{

error ("TyT uTOo-TO He Tak ");
terminate( -1 );

}

Bot 6onee rubkoe perneHne:

#include <stdio.h>
#include <stdarg.h>

#ifdef WINDOWS
void error( const char* format, ... )
{
char buf[255]; // Hameemcs, UTO Takoi pasMep Oymer
// mocTaTodeH
va_list args;
va_start( args, format );
if( vsprintf( buf, format, args ) < sizeof (buf) )
: :MessageBox (NULL, buf, "*** OQOIMBKA ***",
MB OK | MB TCONEXCLAMATION ) ;

else
{
:MessageBox (NULL,
"IlepenonHeHre Oydepa npm nedaTu coobmeHus o6 oumbke.",
"daTanbHasa ommbka",
MB OK | MB TCONEXCLAMATION ) ;
ExitProcess( -1 );

}
va_end( args );
}
#elif MOTIF
// 3Bmecb cienyeT OyHKUMS 00pa®oTkM OmMOKM, MCIIOJb3yeMas
// OC Motif
f#felse
void error( const char* format, ... )
{
va_list args;
va_start( args, format );
vfprintf (stderr, format, args );
va_end ( args );
}
#endif



Yactb

IIpenpoueccop

Mmnorue cBoiictBa si3pika Cu++ nemaior npenponeccop Cu MeHee BaXKHBIM,
4YeM OH ObUT 1O Tpaaumuu. TeM He MeHee, MPENpPOIecCCOp HHOTAA HYKEH JTaxKe
B mporpamme Ha Cu++ U, €CTECTBEHHO, OCTAETCS HEOTHEMJIEMOW YacCThIO
nporpammupoBanusi Ha Cu. IlpaBuna B 3TOH TJ1aBe KHUTH IOCBSIICHBI
MIPaBUIILHOMY HCIIOJIb30BAHHIO MPETIPOLIECCOPA.

S momxeH ckas3arb, UTO MHOTHE U3 TE€X MaKpPOCOB, KOTOPHIE MHE MPHIILIOCH
BUJCTh, HMMEIOT JOBOJILHO COMHHUTEIILHBIE OCHOBAHUS C TOYKH 3PEHUS
y1000YNTaeMOCTH M COMPOBOXKIAEHHS. S 4acTO MPennoYnTaro He TMOIb30BaThCS
MaKpOCOM, €CJIM SKBHUBAJCHTHas (YHKIHS CIENaeT Ty e caMyio padoTy B
Oonee ynobounTaeMoil MaHepe, U HHUKOIJa HE XOUy HCIIOJIb30BaThb Makpoc,
BbI3bIBatONIMi MOOOYHBIA 3ddexT (Oyaer paccmorpeHo Humke). B Cut+
HUK020a HE TIONB3YIOCh MAaKpOCaMHU C IapaMeTpaMH, HCIONb3Yys BMECTO HHUX
BCTpOeHHBIE (inline) (GYHKIUW WM MIAOJOHBI, KOTOPBIE PACHIHPSIOTCS
KOMIWIATOPOM JI0 BCTPOCHHBIX (QYHKIMI. Makpoc ¢ mapameTpamu Jaxke B
si3pike CH JTOJDKEH OBITh METOJIOM, MCIIOIh3yEeMBIM JIMIIb B KpaiiHeM cirydae. B
Makpocax TPYJHO OOHAapYyXHBaTh OUIMOKM (TaK KaK OHU HE BBITIOJHAIOTCS B
MIOIIAarOBOM  PEXHME), WX TPYIHO UYWTaTh W, B JIy4dIIEM CIIydae, CII0KHO
COTMPOBOXAaTh. VCHonmp3yiTe WX JIMINL TOT/AA, KOTZIa CKOPOCTHh BBITOJIHEHUS
JCHCTBUTENLHO  SIBJISIETCSI  KPUTEPHEM, TOATBEPKIACMBIM  (DaKTHUECKUM
TECTUPOBAHHEM KOJa C UX MCIOJIb30BaHUEM. TakuM 00pazoMm, dTa riaBa KHUTH
CONCPKUT TpaBWia JUISI TEX CIydyaeB, TA€ MPENpoLeccop sBIsSETCA
€IMHCTBEHHBIM PEIICHUEM TIPOOJIEMBI.
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79. Bce n3 oaHOrO . h (paiija 10J1KHO ObITH HUCIOJIb30BAHO
B, I10 MeHbIIIEH Mepe, ABYX . c ¢aiiax

OTO mMpaBWIIO TOBOPUT caMoO 3a cebs — He 3arpoMoXkaanTe o0JIacTh
IIO0ANBHBIX  MMEH  WACHTH(PHKATOpAMH, KOTOPbIE HE HCIIOJIB3YIOTCS
rnobanbHo. Eciin upeHTH(HUKATOp HE MCIONB3yeTCsl BHE TeKyIiero ¢aiina, To
OH JIOJDKEH OOBSBISATHCS JIMIIb B O00JACTH JEHCTBHA Tekymiero Qaiina. Ecmu
9TOT HE HCHOJB3YEeMBIH COBMECTHO HJIEHTHU(UKATOp SBISETCA TII00ATBHOM
MEePEeMEHHON WM PYHKIMEN, TO OH JJOJHKEH OBITh OOBSBICH CTATHUYECKHUM.

3aMeThTe, UTO CTaTUYECKUE (PYHKIUM HAXOAAT MpUMEeHeHue naxe B Cut+.
Hmeercss TeHIEHLMS TMOMENAaTh BCE OCHOBHBbIC (DYHKIMH, HCIIOJIb3yeMbIe
T00BIM U3 00pabOTYMKOB COOOIIEHHUI, B COOCTBEHHO OTpeesieHHue Kiacca.
Wuorga nokanpHas cratudeckas GyHKIus B (aiine .cpp nemaer 3ty paboTy
TaK K€ XOpPOIIO, ¥ HET HYXXIbl 3arpOMOXKIaTh MPOTOTHIIOM 3TOH (YHKIHU
oTpeJiesIeHUe Kiacca.

80. Ucnoab3yiiTe BJIOKEeHHbIE TUPEKTUBbI #include

XoTa OONBUIIMHCTBO W3 MPaBWJI B ATOH IJIaBe TOBOPAT BaM, KaK H30€XaTh
MCIIOJIBb30BaHUS IPEMPOLIECCOpa, MEXAHU3M BKIIOUEHHUs (DalIoB TUPEKTHBOM
#include sBnsercs oOs3aTenpHON (yHKUMEH mpenpoieccopa kak B Cu, Tak
u B Cu++. Tem He MeHee, Jake 3/1eCh CYIIECTBYIOT MPOOIEMEI.

OTO0 Ha caMOM Jielie TIoXas uzes - TpedoBaTh, UTOOB!I KTO-HUOYAb BKJIFOYAI
daitn, cnocoOHbI BKIIOYATh B cebs ciemyromuid. S Bcerma pacmosararo
TUpeKTHBH #include 0e3 OMpEAETICHHOrO MOPAIKA WK 3a0bIBal0 BCTaBUTh
onHy u3 HuX. CresoBaTenbHO, 3ar0J0BOYHBIN (Daiin TOJKEH BCET/ia BKIIOYATh
Te (ailnbl, KOTOpble OINPENENIAIOT TO, YTO HCIOJIB3YyeTCs B TEKYyILEeM
3aroyioBouyHoM (paiine. BeneacTBue TOro, 4To MOTyT BO3HHKHYTH MPOOJIEMBI,
€CIIM KOMIIMIIATOP MPOYMTACT KaKoi-HUOyAb . h ¢aiin 6ojee 0JHOro pasa, BbI
JIOJKHBI MPEANPUHATE IIAr JUIs MpeloTBPalleHHs] MHOTOKPaTHON 00pabOTKH
OJIHOTO | TOTO ke ¢aitna. [lomemaiite cTpoku TUNA:

#ifndef FILENAME H
#define FILENAME H

B HauaJle Ka)kJJ0ro 3aroJIOBOYHOrO (paiiia, U BCTABJISITE COOTBETCTBEHHO:
#endif // FILENAME H
B KoHIE. Tak kak KoHCTaHTa FILENAME H OyAeT yxXe OIpeleleHa K

MOMEHTY BTOPOW MOMBITKH Mpemnporeccopa odpadboTaTh 3TOT (ailia, TO ero
coJiepKaHue MPH BTOPOM MPOXo/ie OyAeT MPOUrHOPUPOBAHO.
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81. Bl 10/12KHBI OBITH BCEria CIOCOOHBI 3AMEHUThH
Makpoc pyHKIHeH

DTO BapWaHT JUIsi MakpOCOB MpaBmia "He HYXKHO HEOXHIaHHOCTeH (0e3
ctopripu3oB) ". UTo-To, Moxoskee BHEIIHE Ha (PYHKIHUIO, TOJDKHO JI€HCTBOBAThH
no100HO (PyHKIMHU, Ja’ke eciiu 3TO Ha caMoM Jiesie Makpoc. (I1o 3Toif npuunne
s MHOTJA NPEIINOYNTA0 3allUChIBaTh MM MakKpoca 3arjaBHbIMH OyKBaMM He
MOJHOCTBIO, €CJIM €ro IOBEJCHHUE CHIBHO HANoOMHHAaeT (yHkuuto. XoTs s
BCETJa MCIIOJIb3YI0 BCE 3arjaBHbIE, €CIIM Y MaKpoca eCcTh M0O004HbIEe 3G (HEKTHI).
IIpu 3TOM BO3HUKAET HACKOJIBKO BOIIPOCOB.

Bo-nepBbIX, Makpoc HE JOJDKEH HCIOJb30BaTh MEpEeMEHHbIE, He
neperaBacéMbple B KayecTBE apryMEHTOB. BoT Hauxynmuil n3 BO3MOMKHBIX
CHOCOOOB B TAKMX 0OCTOSTEILCTBAX:

Crenyronuii Ko HaXOJAUTCS B 3aT0JIOBOYHOM (haiie:

#define end () while(*p) \
++p

a sToT — B (hailie . c:

char *f( char *str )
{
char *p = str;
end();
//

return p;

3mecy Ui CONMPOBOXKIAIOLIETO  MPOTPaMMHUCTa HUMEETCS  HECKOJBKO
HETIPUSATHBIX CIOPIPHU30B. Bo-MepBhIX, MepeMeHHasl p SBHO HE HCIOJb3YyeTCs,
MO3TOMY TIOSIBJISIETCST  MCKYIIEHHE CTEepPeTh €€, paspylias 3TAM KO
AHaJOTHYHO, POTPaMMa Pa3pyILIUTCs, €CIu UMs p OyJeT 3aMEHEHO IPYTHM.
Hakowner, Oyner O0ibIION HEOKUIAHHOCTHIO TO, YTO BBI3OB end (), KOTOPBIH
BBITJISIIUT BHEIIHE KaK BBI30B OOBIYHON (QYHKIMH, OyJIeT MOAU(DHUIIMPOBATH p.

[TepBas moOMBITKA YPETYJIMPOBAHHS ATOH MPOOIEMBI MOXKET BBITISJICTh
ciemyromuM obpa3om. B 3aromoBounom aiine:

#define end(p) while(*p) \
+4p

u B (aiine .c:

char *f( char *str )
{

end (str) ;

//

return str;
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Ho teneps Makpoc Bce emie He0ObICHUMO MOIUPHINPYET str, a HOpMaJlbHas
¢ysxius Cu He MOXeT paboTaTh TakuM oOpazoM. (Dyukuus Cu++ MoxKeT, HO
He JovkHa. I 0OBsICHIO mo4yeMy B TOW TJlaBe KHUTH, KOTOpasl IMOCBSIICHA
Cu++). Ins Moaudukanuu CTpOKH str B (YHKIMH BBl JOJDKHBI MEpeaaTh B
Hee ee ajpec, IM0ITOMY TO K€ CaMO€ JIOJDKHO OBbITh NMPUMEHUMO K Makpocy.
Bor Tpernii (HakOHEN-TO MpaBWIbHBIN) BapHaHT, B KOTOPOM Makpoc end ()
HOIIPOCTY 3aMEeHEH (YHKLHUEH ¢ TakuM ke uMeHeM. B 3aronoBounom ¢aiise:

#define end (p) while (* (*p)) \
++ (*p)

u B Qailne . c:

char *f( char *str )

{
end (&str) ;

//

return str;

}

BwMmecto end (&str) 6yz[eT IMOACTABJICHO:
while (* (*&p))
++ (*&p)
U *&p — 3TO TO K€ CaMO€, YTO M P, TaK KaK 3HAKU * U & OTMEHSIOT JPYyr
JIpyra — IO3TOMY MaKpOC B PE3YJIbTATE JENAET CIEAYIOLIEe:
while (* (p))
++(p)
Bropas npobiema ¢ MakpocoM B poiii (PyHKIIMM BO3SHHKAET, €CIIM BBI JKEJIAeTe
BBINIOJIHUTh B Makpoce Oojbllle, 4eM OJHO JeiictBue. PaccmoTpum Takoif
MakKpoc:
#define two things() a();b()
if( x )
two_things();

else
something else();

KOTOPBI Oy/eT pacuMpeH cleaylomuM odpa3oM (TyT s nepedopmaTrpoBal,
YTOOBI CZIeNaTh MPOUCXOIAIIEE HETIPUITHO OUYEBUIHBIM):

if ( x )
();

something else();
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n

Ber  momywaere coobmienme 00 ommbOke "y else  OTCYTCTBYET
npeaumecTBytomuii oneparop if". Bbl He MoxkeTe pemmTh 3Ty mHpoliemy,
UCHONb3ys JIullb GUrypHslie ckoOku. I[lepeonpenenenne Makpoca CleayoUUM
oOpa3zom:

#define two things() {a(); bO); 1}

BBI30BET TAKOE PaclIUpEHUE:
if( x )

else
something else();

Ota BBI3BIBAIOIAsl OECIIOKOMCTBO TOYKA C 3alsiTOH — Ta, Y4TO CJIEAyeT Mocie
two things () B BbI30Be Makpoca. [IoMHHTe, YTO TOUKa C 3aIATOH cama 1o
cebe siBIsieTCsl 3aKOHHBIM omneparopoM B Cu. OHa HHYEro He Jesiaer, HO OHa
3akoHHA. BcnepcTBue 3TOro else MBITACTCS CBSA3ATHCS C ITOH TOUYKOHM C
3amATod, M BBl TOJy4aeTe TO ke camoe 'y else OTCYTCTBYeT
MpeIIecTBYIOMIHMN onepaTop i £".

He HY>HO roBOpHUTH, 4TO, HECMOTPS HA TO, YTO MAKPOC BBITJISIAMT MOI0OHO
BBI30BY (D)YHKIIMH, €TO BBI30B MOXKET HE COMPOBOXKIATHCS TOUKOH C 3amsToi. K
CUYACTBIO, JUIS ATOW MPOOJIEMBI HMEETCs JIBa HACTOSIIMX pemieHus. [lepoe u3
HUX  WCIOJB3YeT  MAJIOM3BECTHBIM  omepaTop  "MOCIeNOBATEIBHOTO
BBIUMCIICHUA" (MITU 3aISITYIO):

#define two things() ( a(), b() )

Orta 3ansTas — Ta, 4TO pa3/AeiseT NOABbIPAXKEHHS B MHULIUAIU3UPYIOIIEH WIH
MHKpEMEHTHpYIoLed dJacTsax omepatopa for. (3amsras, KOTOpas pasaenseT
apryMeHThl (yHKIUH, HE SBISETCS OINEpaTOpOM  TOCIEI0BATEIBHOTO
BbluncieHus). OnepaTtop NOCIEIOBATEIBHOTO BBIYUCICHUSI BBIMOIHIETCS
CJIEBAa HAINPaBO M MOJy4aeT 3HAYEHUE CaMOro MPaBOro AJIEMEHTa B CHUCKE (B
HaIlleM cilydae 3HaueHHue, Bo3Bpariaemoe b () ). 3ammch:

x=(aO,b0 )7
03HAYaeT MPOCTO:

al();
x =Db();

Ecimm Bam Bce paBHO, KaKO€ 3HAUYEHHE MMEET MaKpOC, TO BBl MOXKETE CHIENAaTh
HEYTO N0J00HOE, UCIOJb3Ys 3HAK ILUIIOC BMECTO 3amaToi. (Boipaxkenue:
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a()+tb();

B OTAEIHHON CTPOKE COBEPIICHHO 3aKOHHO s Cu, rie He TpeOyeTcsi, YTOObI
pe3ynbTaT CcIoKeHUsl ObLI TIe-HUOYIh COXpaHeH). TeM He MeHee, NPH 3HaKe
IUTIOC TIOPSAJIOK BBINIOJTHEHUSI HE rapaHTUpyeTcs; GYHKUIUS b () MOMKET ObITh
BbI3BaHa nepBoil. He mnyrailTe nOpHOpUTETHI oONEpauuid € MOPSIKOM
BeIMONIHEHNA. [lpuopurer mpocTto coolmiaer KOMIWIATOPY, TIJi€ HESBHO
pa3MeniarTcs Kpyribie CKOOKHU. [1opsi1ok BEIIOTHEHMSI BCTYIIAET B CHITY TIOCTIE
TOT0, KaK BC€ KPYIJIble CKOOKH OyIyT paccTaBiieHbl 10 MecTaM. HeBo3MOKHO
n00aBUTh  JTOTIOJHHUTENbHBIE CKOOKH K ((a())+(b())). Onepamuit
MOCJIEIOBATEILHOTO  BBIUMCIEHUS TapaHTUPOBAHHO BBINOJHSAETCA —CJIEBa
HaIpaBo, MOATOMY B HEM TaKOil MpoOIeMbl HET.

S nmomkeH Takke OTMETHTb, YTO ONEpanus IOCJIEJ0BATEIBLHOIO
BBIYUCIICHHUS CIIMIIKOM MPUYYUINBA, YTOOBI MOSABIATHCS B HOPMAJIBHOM KOJIE.
S ucmonp3yro ee JHIIb B MakKpocax, COIMPOBOXAAas BCE OOIIMPHBIMHU
KOMMEHTApUsIMH,  OOBACHSIONIMMM, 4YTO  mpoucxoautr. Hukorma He
UCTIONB3YHTE 3amATyIO0 TaM, TJie JOJDKHA OBITh TOYKa K 3amsaToil. (S Bumen
JIOJICH, KOTOPBIE JENIal 3TO, YTOOBI HE UCIOIb30BaTh (UTYPHBIE CKOOKH, HO
9TO CTPAIITHO JaKe NePecKa3bIBaTh).

Bropoe pemenne ncnonb3yeT GUrypHbsle CKOOKH, HO C OJHON YJIOBKOIA:

#define two things()

do
{

—

} while( 0 )

if( x )

two_things();
else

something else();

YTO pacHIMpsETCs J10:

if( x )
do
{
a();
b();
} while ( 0 ) ; // <== TouKa C 3alATOM CBA3HBAETCH C
// omepatopom while ( 0 )
else
something else();

BrI MokeTe Takoke HOHpO6OBaTL TaK:

#define two_ things() \
if( 1) \
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\
a(); \
b(); \
} else

HO 5 IyMaro, 4To kKoMOuHarus do ¢ while (0) HE3HAYMTEIHHO JTyYIIIE.

Tak kak BBl MOXKeTe€ OOBSBUTH TEPEMEHHYIO TIOCJE JIF0OOOW OTKPBITOM
¢urypHOH CKOOKM, TO Yy Bac TOSBISCTCS BO3MOXHOCTh HCIOJIB30BaHUS
MIPEAMIECTBYIOIIETO MeETOAa JJI OIIPENEJICHUS Makpoca, HMEIIIETO 110
CyIIECTBY CBOM COOCTBEHHBIC JIOKQJIbHBIC TEepeMeHHble. PaccMmoTpum
CIICYIOIIANA MaKpOC, OCYIICCTBISIONIUN OOMEH 3HAUCHHUSMH MEXKIY IBYMS
LIEJIOYNCIICHHBIMY ITIEPEMEHHBIMU:

#define swap int(x,y)

do

{
int x##y;
x##y = x;
X = YVYs
y = x##y

PP A

}

while (0)
Coueranue ## sBigeTCs oneparopoM KoHkaTeHauuu B ctangapre ANSI Cu. A
UCTIONB3YI0 €ro 37ech s OOecleyeHHs TOro, 4YTOObl MM BPEMEHHOMN
MEePEMEHHON He KOH(IMKTOBAJIO C JIIOOBIM M3 UMEH HCXOJHBIX MMEPEMEHHBIX.
[Tpu nanHOM BBI3OBE:

swap (laurel, hardy);
npeupoucccop BHa4daJIC IMOACTABIIACT apPryMCHTBI OOBIYHBEIM MOopsAAKOM

(3amensis x Ha laurel, a y Ha hardy), aBas B pe3yJIbTare CIeayloniee uMs
BPEMEHHOM MTEPEMEHHOI:

int laurel##hardy;

3aTeM Mpenporeccop ynauseT 3HaK| PEIIeTKH, JaBast

int laurelhardy;

JlonojaHUTENbHAS I0JIb3a OT BO3MOXKHOCTH 3aMEHbI MaKpOCOB (YHKLUSAMHU
3aKJIIoyaeTcsl B OTiajake. MHorzna BBl XOTUTE, YTOOBI YTO-TO OBLIO MOAO0OHO
Makpocy 1o 3pPEeKTUBHOCTH, HO BaM HY’KHO IIPH OTJIaJIK€ YCTaHOBUTb B HEM
TOUKy npepbiBaHus. Vcnonb3yiTe s 31oro B Cut+ BCTpoeHHbIE QYHKILMH, a
B CH UCIIONIb3YHTE CIIEAYIOIIHE:

#define AT LEFT (this) ((this)->left child is thread ? NULL\
: (this) ->left)

#ifdef DEBUG
static tnode *at left(tnode *this) { return AT LEFT(this); }
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felse
# define at left(this) AT LEFT (this)
#endif

S 3akoH4Yy OTO MPaBUIO YIOMMHAHMEM O €UI€ JBYX IPHUYYUIMBBIX
KOHCTPYKIUAX, KOTOPbIE MHOT/JA IOJE3HBI B MAKPOCE, MPEKIE BCETO IIOTOMY,
YTO OHU ITOMOTAIOT MAaKPOCY PaCIIUPATHCS B OJIUH OIIEpaTop, 4TOOBI N30eXKaTh
npo0iaeM ¢ (QUIypHBIMM CKOOKaMH, pacCMOTPEHHBbIX paHee. IlonoxuM, B
XOTHUTE, 4YTOOBI MAaKpOC 10 BO3MOXXHOCTH pACUIMpSUICS B €JUHCTBEHHOE
BeIpaskeHre. OnepaTop MOCIEA0BAaTEIbHOIO BBIYUCIEHHUS JOCTUTAET TOrO B
yimep0d YMTAaeMOCTH, M Hapsily C HUM S HHUKOI/Ia HE HCHOJIb3YI0 (OPMBI,
NOKa3aHHblE B TabauLe 1, o ToM ke MPUUMHE — UX CJIUIIKOM TPYJHO YUTAaTh.
(Konmn Ha TO momuno, s Takke HE MCHOJIB3YH MX B MAakpocax, €CIU s MOTY
JOCTHUYb 7KETaeMOr0 KaKUM-TO APYTHM CIIOCOOOM).

Tabumua 1. Makpocsl, 5KBUBAJICHTHBIE YCIOBHBIM OIIEpaTOpaM

ITOT KOJI: JlenaeT TO Ke camoe, YTO U:
(a && £() ) if( a )

£(0);
(o I £0) ) if( 'b )

£();
(z 2 £ : g()) if( z )

£Q):

else
g

[lepBble aBa BBIpaKEHUS ONMUPAIOTCS HAa TOT (HAKT, YTO BBIYMCICHUS B
BBIPQXXEHUM C UCIOIB30BAHUEM ONEpanuid && W || TapaHTUPOBAHHO
OCYIIECTBISIIOTCS CJI€BAa HApaBO M IIPEKpaIlaroTCs cpa3y, Kak TOJBKO
yCTaHABIIMBAETCS UCTUHA WIH JIOXKb. Bo3bMeM sl mpuMepa BbIpaXKEHUE a & &
f (). Eciu a 1OXHO, TO TOrJa HE Ba)XXHO, YTO BO3Bpaiaer f (), Tak KaK BCE
BBIp@XXEHHE JIOKHO, €CIH JI000OW U3 €ro OmepaHJ0B 3HAYHUT JIOXKb.
CremoBaTenbHO, KOMITUIISITOP HUKOTA HE BBI3OBET f (), €CM a JIO)KHO, HO OH
JIOJDKEH BbI3BATh f (), €Cii a UCTUHHO. To ke camoe NIPUMEHHMO U K b, HO
31ech £ () BBI3BIBACTCS, €CIIM D, HAIIPOTUB, JIOKHO.

81.1. Onepauust ? : He TO 2Ke camoe, YTO U ONepaTop

if/else
IMocnennsisi ctpoka B Tabmwie 1 OTHOCUTCS K JIPYroMy CIOPHOMY BOTPOCY.
yCHOBHaH OHepaHI/Iﬂ — 9TO HpOCTOﬁ onepaTop. OHa I/ICHOJ'IBZ’»yeTCH JIUIIIb B

BBIPA)KEHUM M IIEpelaeT 3HA4YCHUE. YCJIOBHAs Onepanus sBISETCS HE OYEHb
IIPUBBIYHON 3aMEHOH Ay omnepatopa if/else, HO HE MEHeEe, YEM OIEPALUU
&& WM | | IIpUeMIIEMBI AJIs 3aMeHbl IpocToro if. XoTs OOIbIIMHCTBO JTH0IeH
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1 HC IPMHHUMAIOT BO BHUMAHUEC 3aMCHY .
)

if( z
i=73;

z && (1 = 3);

z || (1 =Xk);
MHue noBenoch CllydailHO YBHIIETh IMOJOOHOE ATOMY, HO C HCIIOJIb30BAHHEM
yc.ﬂOBHOﬁ orepanuun:

z 2?2 (1i=149) : (1 = k) ;
Bce mpeawimymme ¢parMeHTBI B paBHOW Mepe CIOCOOHBI COUTh C TOJIKY.
CHC,I[y}OHII/Iﬁ KOJ IIOKa3bIBACT, KaK HaIJICKaIlluM 06pa30M HCITOJIB30BAaThb

VCIOBHYIO ONEpalMio, MU €€ pe3yiabTaT scHee (T.e. Iydiie), YeM Yy
paBHOLIEHHOT O oreparopa if/else:

i=2z7?23 : k3

81.2. IlomemaiiTe TEJ10 MAKPOCA U €0 APr'YMEHTHI B
KPYIJible CKOOKH

910 MpaBuJIO OJHO M3 OCHOBHBLIX, HO A O6H3py>I(I/IJ'I, YTO MHOXKCCTBO J'IIO,[[GfI,
MOJIB3YIOIUXCA Cu CXCIHCBHO, €I'0 3a0puH. BOT Kaccuueckas 3azgayda:

#define TWO K 1024 + 1024
YTO TIPU UCTIOJIL30BaHUU B!

10 * TWO_K
pacumpsieTcs 10:

10* 1024 + 1024

BBIYHCIISIEMOT'O KaK:
(10 * 1024) + 1024

Pemmaem 3Ty 3a7a4y nmpu MOMOIIH KPYTIIBIX CKOOOK:
#define TWO K (1024 + 1024)

Bor CXOJHaA 3aZiada B CJICAYIOIICM (l)parMeHTe Koda:
#define SQUARE (x) (x * x)

OmpeneneHo:
SQUARE (y + 1);
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YTO PACIIUPSIETCS MAKPOCOM JI0:
y+ 1 *y +1

1 BBIYUCIACTCS KaK:
y + (1L *y) +1

U BHOBB KpyTiible CKOOKHM MPUXOIAT Ha oMo, Creyroee onpeiencHue:
#define SQUARE (x) ((x) * (%))

pacuupsiercsa ao:
((y + 1) * (y + 1))

82. enum u const Jayuine, 4eM MaKpoOC

HupektuBa #define pomxHa OBITh BAlllMM IOCJIECIHUM CpEIACTBOM IIpH
OIpeeIeHN I 3HAYCHUS KOHCTAHTBHI. PaccmoTpum CIIEYIOIY IO
PacCMOTPEHHYIO paHee PacupOCTPAHEHHYIO OITUOKY:

#define TWO K 1024 + 1024
x = TWO K * 10

4TO B pe3yibTrare BbrUmciaeHUs mgaer 11264 (1024+(1024*10)) Bmecto
TpeOyembix 20480. Onpenenenne nepearcacHus THTIA:

enum { two k = 1024 + 1024 };

HNJIN KOHCTAHTHI TUIIA:
const int Two k = 1024 + 1024;

HE BBI3BIBACT TPYIHOCTEH, CBSI3aHHBIX C MakKpocoMm. M Kpyrible CKOOKH He
TpebyroTcs.

[lepeuncnenne enum Ha HECKOJIBKO OYKOB IPEBOCXOJUT KOHCTAHTY: BO-
NepBBIX, onpeneneHne const int B s3pike Cu Ha caMOM Jiee BBIJCISAET
naMsITh MOJ TUN int M MHUIMATU3UpPYyeT ee. Bbl He MoxkeTe Moau(UINPOBATH
9Ty o0nacTb NaMsITH, HO TNaMsITh Tpu 3ToM 3aHsATa. CremoBaTenbHO,
ornpeeneHue KOHCTaHThl B CH HeNb3sl MIOMECTHTh B 3ar0JIOBOYHOM (aiiiie; BbI
HYXKHO OyZET BOCIOJIb30BaThCcs MOIU(PHUKATOPOM extern Kak Ui KaKOW-
HUOYIb TI00abHOM epemeHHON. (B Cu++ Bce 3TO HECYIIECTBEHHO, TaK Kak
TaM MaMATh BBIIEJISETCS JIUIIB TOTAA, KOT/Ia BB ONIpeeNseTe apec KOHCTAHThI
WU TIepeqaeTe ero no ccpuike. OnpeneneHus KOHCTaHT B Cu++ MOTyT — a Ha
JieJie 4acTo M JOJDKHBI — IMOMENIAThCs B 3ar0JIOBOYHOM (haiine).

[lepeuncinenne oTaMYaeTcs TEM, 4YTO NaMATh Ui HETO HUKOTJa He
BelessieTcs. [lomo6HO Makpocy, OHO MOXET BBIYMCIATBCS BO BpeMs
KoMy, ClieioBaTeIbHO, TIPU HCIOJIb30BAHUU BaMH TEPEUUCIICHUS HE
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IPOUCXOIUT NOTEPH IPOU3BOAUTEILHOCTH.
Bropoii mpobnemoii sBiseTcs nopya o6igacTu riaodanbHbIX UMeH. O61acTb
JEUCTBHS TNEPeYnClICHHsl JIETKO OorpaHuuuBaercs. Hampumep, B cienyroniem
¢bparmMenTe koja mnepeuncieHHe default i AeHCTByeT JHIIb BHYTPHU
¢byskmn £ () :
void £f( int i )

{
enum { default i = 1024 };

if ( !1)
i = default i ;

}

B ¢parmenre:

void £f( int i )
{
#define DEFAULT I 1024

if i)

i( = DEFAULT I ;

}

Makpoc DEFAULT I BuA€H BceM (QYHKIUSAM, YbH OLPEACICHHUS CIENyIOT
[OCJIe OIpENEeNeHus 3Toro Makpoca. Ecnu DEFAULT I ompeaensercs B
3arojJ0BOYHOM (hailsie, TO OH OyAeT BUAEH B HECKOJIBbKUX (hailyiax — gaxke eciu
OH HE UCHOJIB3YeTCsl KOAOM B ATHX (aiiiax. Ta ke camas nmpobiema KacaeTcs
TaKXe KOHCTAHTHI, OTPE/ICIICHHON Ha II100aTbHOM YPOBHE.

Ilepeuncaurens enum oco6eHHO none3eH B Cut+, MOTOMY 4YTO OH MOXKET
OBbITh OrpaHHUEH O0JIACTBIO AEUCTBUS Kiacca U MHUIMAIM3UPOBATHCS B CAMOM
OIIPEJICJIEHNH KJIACCa BMECTO KOHCTPYKTOpa. DTU BOIPOCHI PaCCMaTPUBAIOTCS
Jlajiee B TOW YacCTH KHUTH, YTO MOCBsIeHa npaBuiaM Cu++.

HaKOHeH, NEPEUYNCIIUTECIIb MOKET OBITH MCIIOJIH30BAH B KAUECTBE aprymMeHTa
oreparopa case M pa3Mepa Ipu 0o0bsBIeHMHM MaccuBa. Hu B omHoil u3
YKa3aHHbIX CHTYal[Mii KOHCTAHTA MCIIOJIb30BaThCs HE MOXKET ™.

83. ApryMeHT mapaMeTpu3MpOBAHHOI0 MAKPOCa He 10JIKEeH
NOSIBJISITHCS B IIPaBoil yacTu 0oJiee OJHOTO pa3a
Maxkpoc SQUARE () make B CBOEM MOIU(PHUIIMPOBAHHOM BHJIE MPEICTaBUII
BBIIIE CEPhE3HYI0 MpodiemMy. JlaHo:
#define SQUARE (x) ((x)*(x))

* C »TuM yTBepXkIEHMEM aBTOpa, TaK M CIEAYIOIMM 33 HHMM IPUMEPOM

MHKPEMEHTHPOBAHHS apryMeHTa MaKpoca HeJlb3sl CorllacuThes. — Ped.
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Bripaxxenne SQUARE (++x) ABaXXIbl HHKpeMEeHTUPYeET x. [locie yero makpoc
B 3TOM Cllydae JaeT HEeBEpHBIM pe3yinbpTaT. Eciim x BHavanme comepxkur 2, To
SQUARE (++x) Bbluucisercss kak 3 * 4. Takoe MoBeneHHE €CTb INPHUMEP
nobouHoro 3¢p¢exTa Makpoca — CHUTyallMM, KOrJa Makpoc BeaeT ceds
HEOXXUJAHHO.

SQUARE (++x) TakXKe II0Ka3blBaeT IPUMEP CUTyallUH, B KOTOPOHU
UCIIOJIB30BaHUE MAaKpOCa IIPOCTO CIHIIKOM PHUCKOBAHHO IJIs OIPaBIaHUSA
clloXHOCTell compoBoxkaeHus. BerpoenHas ¢ynkuus Cut+ unm maGuioH,
pacmMpsieMblii 10 BCTPOCHHOM (yHKIMM, SBIAIOTCA Ooyiee  yAauyHBIMU
pemenuaMu. Jlaxke B Cu mpocTyro (yHKLUIO ¢ HEyJadHbIMM apryMeHTaMu
JIeTYe COIPOBOXKIATh, YEM SKBUBAJICHTHBIM MaKpOC:

double square( double x )
{

return x * x;

}
Ho, TeMm He MeHee, y MEHsA €CTb CEpbE3HOC COMHEHHE B TOM, UYTO

HCIIOJIb30BAaHHUEC (I)YHKHI/II/I AJI1 CKPBITHUA TIPOCTOr0 YMHOXCHUS SBJIACTCA
CTOAIIUMM ACIIOM.

83.1. Hukoraa He ncnoJib3yiiTe MAKpPOCHI J1JISI CHMBOJIbHBIX
KOHCTAHT

Hanpuwmep:
#define SPACE ' '

UMEET CMBICH, €CJIM TOJbKO BBl HaMepeHbl HCIOJIb30BaTh BMECTO Mpobena
JIpyrod CUMBOJ (Kak eciii Obl BBl MCIBITHIBAIIN, HANPUMEP, POTpamMmy s
3aMEHBI CHMBOJIOB Ta0YJISIIUH ).

Huxorna He nesaiite Tax:

#define SPACE 0x20

JlelicTBUTENTbHOE 3HAYEHHWE CHMBOJIBHOM KOHCTaHTHI sl mpobema (' ')
W3MEHSETCS KOMIMIATOPOM TaK, YTOOBI OHO COOTBETCTBOBAJIO OIEPAIIMOHHOM
cpene, A1 KOTOpod BeneTcss koMmuwisius. [[nst cpeabl, mopaaep kuBarolei
ASCII, sto 3nauenue O6yaer 0x20, a nst EBDCDIC — ysxe Heuto apyroe. He
JyMaiiTe, 4To y KaKoro-To CHMBOJIa CBOE ITOCTOSIHHOE 3HaYCHHUE.
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84. Ecin Bce aJbTepHATUBBI OTIAJIH, TO HCIOJIb3YHTE
npenpoueccop
Ms1 yBuuM B riaBe, nocssieHHoi Cut+, yto npenponeccop Cu He urpaer

Oombioit ponu B Cu++. X0TS €CTh HEMHOTO MECT, TJIe OH Bce elle keratu. Bot
MepBOE U3 HUX:

#ifdef DEBUG

# define D(x) x

#telse

# define D(X) /* mycrto */
#endif

BwmecTo makpoca D () mMoAacTaBisieTcsl €ro apryMEHT, €Clid Bbl 3aHHMAaeTech
OTJIa/IKOW, MHAUE OH pacIIUpseTcs A0 MycToi cTpoku. OH UCHOIb3yeTCs TaK:

£0
{

D( printf ("2DTo ornamounas mHboOpMmauma\n"); )

}

B mannOM ciydae aprymMeHTOM D () SIBISETCS LENUKOM omepaTop printf (),
KOTOpBIH MCYE3aeT MOCIIe TOro, Kak Bbl 3aKOHUUTE OTIAJIKY.

Jlpyroii mogo0HBII BapHaHT MCIOJB30BAaHHUS KCTaTH, KOTAA BbI JTOJDKHBI
MHUIMAIA3UPOBATh T€ HECKOJIBKO HEU30EKHBIX TI00ATBHBIX NEPEMEHHBIX B
6010t iporpamme. [IpoGiiema 3aKimrodaeTcss B CHHXPOHU3AINN OObSIBICHUN
MEPEMEHHBIX (B 3aroJIOBOYHOM (aiisie) ¢ ux onpeneneHusMu (B ¢aiiie .c), rae
peambHO BBIIENSAETCS NaMiATh W TEpPEeMEHHbIE HHUIUATU3UPYIOTCS. BoT
oOpa3zerr 3aroI0BOYHOTO (aiina:

#ifdef ALLOC

# define I(x) x

# define EXPORTED /* mycro */

#else

# define I(x) /* mycto */

# define EXPORTED extern

#endif

EXPORTED int glob x[10] I( ={1, 2, 3, 4} );

EXPORTED some object glob y I( ("xoHcTpykTop", "aprymeHTH"))

B ompeneneHHOM MecTe cBOel mporpamMmebl (s OOBIYHO Jenaro 3To B Qaiiie ¢
nmeHeM globals.cpp) BB TOMEIAETE CICAYIONINE CTPOKH:

#define ALLOC
#include "globals.h"

Jlaree Be3ne BbI MPOCTO BKIOYAETe OSTOT (ailn 0Oe3 mpenBapUTeIbHOM
mupektuBbl #define ALLOC. Korma BeI kommumupyere globals.cpp,
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nupekTuBa #define ALLOC BBI3BIBACT CICAYIOMIYIO MOJICTAHOBKY:

/* nycTto */ int glob x[10] ={1, 2, 3, 4} ;
/* mycro */ some object glob y ("koHcTpykTop", "aprymeHTH") ;

OrcyrcTBue #define ALLOC Be3ze NPUBOJUT K CIEAYIOMIEH MTOACTAHOBKE:

extern int glob x[10] /* mycrto */ ;
extern some object glob y /* mycTto */ ;

[TocneqnuM TpuUMEpOM  HCIIONB30BAaHMS —Mpemnporeccopa OyIeT Makpoc
ASSERT (), KOTOpBI BBIBOJUT cooOIIeHHe 00 oOImuOKe U 3aBepluaeT
porpaMMmy, JIMLIb €CJIM Bbl OCYIIECTBISETE OTHAAKY (IupekTHBol #define
ompezeNieHa KOHCTaHTa DEBUG) W apryMeHT ASSERT () HWMeeT 3HA4YCHHE
"noxs". OH o4eHb yA0OEH A TECTUPOBAHUs, HalpUMep, apryMEHTOB THIIA
yKaszaTeneu co 3HayeHneM NULL. BapuanT ASSERT () , HCIIONb3YEMBIN B BUIE:

f( char *p)

{
ASSERT ( p, "f() : Heoxmmanuem aprymeHT NULL." );

}

OHpCHCHHCTCHCHCHYHHHHNIO6p330MZ

#ifdef DEBUG
#idefine ASSERT (yciioBue, cooOleHMre)

if ( ! (ycmoBue) ) \
{\
fprintf (stderr, "ASSERT (" #ycsoBue ") HE BHIIOJIHEHO "\
"[®amnm "  FILE ", Crpoxa %d]:\n\t%s\n",\
__LINE_, (coobmenme) );\
exit( -1 );\
AN
else
#telse
# efine ASSERT (c,m) /* nmycro */
#tendif

B BbimeykasanHoM npuMepe ASSERT () BBIBOAMUT CIEIYIOIIYIO CTPOKY IpH
OTPHULIATEILHOM PE3YJIbTATE IIPOBEPKHU:

ASSERT (p) HE BHIIOJIHEHO [®ansn whatever.cpp, Crpoka 123]:
f() : HeoxmnmahHHBM apryMeHT NULL.

U 3aT€M BBIXOJWUT B BBI3bIBAIOIIYI0 Nporpammy. OH HOIydaeT TeKyllee HMs
¢aiina 1 HOMEp CTPOKH OT IMPENPOLEcCOpa, UCHOJIB3YsS MpeAoNpeIeIeHHbIC
Makpockl FILE u  LINE . YclOBHE, BBI3BIBAIOLIEE OTPUIATEIbHBIN
pe3yibTaT, BHIBOJUTCS MOCPEICTBOM omepatopa noixyudeHus ctpoku ANSI Cu
(cumBonl  #), KOTOpBI (PAaKTUYECKH OKpPYKaeT PpACHIMPEHHBIA apryMeHT
KaBbIYKaMH I10CJIE€ BBIIIOJHEHUS MOJCTAaHOBKM aprymeHnTa. Ctpoka #yciosue
pacmmpsiercss 10 "p" B HacTOsIEM IpUMepe). 3aTeM BCTyHaeT B JIEHCTBUE
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oObIYHAs KOHKaTeHanus cTpok Cu uig CIUSHHS BMECTE pa3HBIX CTPOK,
co3/1aBast eIUHBINA 0T(POPMATUPOBAHHBIN apryMeHT Uil fprintf ().

31ech cienyeT MCHOib30BaTh MPENPOLECCop, MOTOMY 4YTO BaM HYXKHO
BBIBECTH Ha KOHCOJIb MMs (paiiila 1 HOMEp CTPOKH, sl KOTOPHIX BBIIOJIHEHA
npoBepka. Berpoennast Gpynkius Cu++ MOXKET BBIBECTH JIMILB UMsI TOro (aiiina
C HOMEPOM CTPOKH, B KOTOPOM OIlpeiejieHa BCTpOeHHas! (yHKITHS.

Bce xommnmiaropsl, nonaepxuBatouie cranaapt ANSI Cu, J0mKHBI
peaNM30BBIBaTh MAaKpOC assert (expr) B 3aroJIOBOYHOM aiine assert.h, HO
Makpoc ANSI Cu He MOXeT BBIBOAMUTH 3aKa3zaHHOE CooOIIeHHe 00 ommoKe.
Maxkpoc ANSI Cu assert () IeilcTByeT, €ciu HE oIpejesieHa KOHCTaHTa
NDEBUG (BapHaHT IO YMOJIYaHUIO).



Yactb

IIpaBwia, oTHOCAIIMECH K SIBBIKY CH

B oroit rmmaBe paccmarpuBaroTcs cnemmduunbie a1t Cu mpaBmia
MpOrpaMMHUPOBaHUsl, HE BCTPEUABIINECS B MPEBIIYIINX pa3/enax.
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85. IlopaBJisiiiTe IEMOHOB CJI0KHOCTH (4aCTh 2)

JleMOHBI 3armyTaHHOCTH 0cOOeHHO omnacHbl B Cu. KaxeTcs, 4To 3TOT S3bIK cam
co00if moomuIpsieT BBIOOP HEECTECTBEHHO YCIOXKHEHHBIX PEIICHUN Ul MPOCTHIX
3anad. [locmeayromue mpaBuia MOCBAIIAIOTCS ITOH MpodIeMe.

85.1. Ycrpansiite 0eciopsiiok

S3pik Cu mpenocTaBisieT Oorarblii HabOp OINEpaTOpPOB M, KaK CIEICTBHE,
npearaeT MHOXKECTBO CIIOCOOOB HUYEro HeE JieNlaTh, YTO U MIUIIOCTPUPYETCS

npuMepaMu U3 TaOIuIbI 2.

Taoauna 2. Kak uudero He genath B Cu

return FALSE;

IL10x0 Xopowo KommeHTapuu
type *end = array; type *end = Hnuyuanusupyiime npu
end += len-1; array+ (len-1) 06vs8IeH UL
while (*p++ != '\0") while ( *p++)
while (gets (buf) != while (gets (buf) )

NULL)

if ( p != NULL ) if (p) ' =0 Huyezo He Oenaem 6
8bIpadiceHuu

if ( p == NULL ) if ( !p) OMHOWEHUS.

if (ycmoBue != 0) if ( ycmoBue )

if (ycmnoBue == 0) if ( !vcinosBue )

if( vycmnoBue ) return ycioBue; (unu return ycnosue !=

return TRUE; 0). Ecnu ono He 6bi10
else

68EPHbIM, MO 6bl HE
cModHceme 8bINOJIHUMb
return TRUE.

return ycijoBue?0:1;
return ycmioBue?1:0;

return !ycioBue;
return ycijgosue!=0;

Hcnonvzyiime
coomeemcmeayouull
onepamop. Onepamopwi
omHouwleHuUs muna ! u !'=
BbINOIHAIOM NO
onpedeneHuto cpagrenue ¢ 1
unu 0.

++x;
f(x);
——x;

He moougpuyupytime
3Hauenue, eciu 6am nocie
9MO20 He HYHCHO e20
UCNONL308aMb DONEe 0OHO20
pasa.

return ++x;

return x+1;

Cm. npeduvidyujee npasuio.

int x;
f( (int)x );

f(x);

Ilepemennasn x u max
umeem mun int.

(void) printf ("Bce B
nopsanxe") ;

printf ("Bce B
nopanke") ;

Ilonpocmy onyckaiime
68036pAUACMbII MUN, eCIU
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OH 80M He HYIICEH.

if (x>vy) if (x> y) Ecnu nepeoe 3nauenue ne

else if ( x <y ) else if ( x <y ) bonviue u ne MenvuLe

else if ( x ==y ) else 6MOP0O20, MO OHU OONIHCHDL
ObIMb PasHUL.

* (p+i) plil; Dmo, no cymu,

€0UHCMBEeHHOe UCKTIOYeHUe
U3 PUBOOUMO20 HUICE 8
OaHHoll 2naee npasuia oo
UCNONB3068AHUU YKA3AMENel.
Ilpu peanusayuu
0eticmeUmenbHo Cy4aiHo2o
0ocmyna K nemenmam
maccuea 3anucs co
cKoOKamu necue yumaemcs,
uem sapuanm ¢
yKazamenem, 8 pagHoll
cmeneHu HedppexmusHbiti
npu_cayyainom 0ocmyne.

Pa3z MBI yX 3aroBOpmIIn O HuueconedenaHvu, TO UMeWTe B BuAy, uto CH C
YJOBOJIbCTBUEM JIOMYCKAeT BBIPAXKEHHS, KOTOPbIE HHUYEro HE [eNaroT.
Hampumep, cnenyromuii onepaTop, MoKa3bIBaeMblid MOJIHOCTHIO, COBEPILIEHHO
3aKOHEH U JIa)Ke HE BBI30BET MPEAYIPEkKAAIONIETO COOOIICHUST KOMITMIIATOPA:!

a + b;

KOHC‘IHO, €CJIM BbI XOTCJIN 3aIlMCAaTh:

a += b;

TO BBI, JIOJDKHO OBITh, TIOTIAJIM B Oe/Ty.

85.2. M30eraiiTte OMTOBBIX MACOK; HCIIOJIB3YHTE
OMTOBBIE MOJIA

Muorue IporpaMMucCThI, B O0COOEHHOCTH T€, KTO Ha4YWHaJ XHU3Hb C S3bIKOM
acceMﬁﬂepa, IIPUBBIKIIA ITOJIB30BATHCA OUTOBBIMHU MaCKaMH, a HC OUTOBBIMH
noyisiMu. Mue AOBCJIOCh BUACTH MHOT'O IIPpOTpaMM, HOI[O6HBIX cnez[ylomeﬁ:

struct fred
{

int status;

/ot
}i
#define CONDITION A 0x01
#define CONDITION B 0x02

* KommenTapuii B si361ke CH JOIKEH OBITH 3aKII0UEH B /*  * /. — Peo.
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#define CONDITION C 0x03

#define SET CONDITION A (p) ((p)->status |= CONDITION A)
#define SET CONDITION B(p) ((p) ->status |= CONDITION B)
#define SET CONDITION C(p) ((p) -—>status |= CONDITION C)
#define CLEAR CONDITION A(p) ((p)->status &= ~CONDITION A)
#define CLEAR CONDITION B(p) ((p)->status &= ~CONDITION B)
#define CLEAR CONDITION C(p) ((p)->status &= ~CONDITION C)
#define IN CONDITION A (p) ((p) ->status & CONDITION A)
#define IN CONDITION B (p) ((p) ->status & CONDITION B)
#define IN CONDITION C (p) ((p) ->status & CONDITION C)
#define POSSIBILITIES (x) ((x) & 0x0030)

#define POSSIBILITY A 0x0000

#define POSSIBILITY B 0x0010

#define POSSIBILITY C 0x0020

#define POSSIBILITY D 0x0030

OT0 03HaYaeT HEOOXOAMMOCTh B JOMOJIHEHUE K IOJII0 U3 CTPYKTYPbI JaHHBIX
COIPOBOXKAATH 17 MakpocoB, KOTOpPBIE K TOMY k€ OyIyT, BEPOSITHO, CIIPSTAHbI
I7le-TO B 3arojIOBOYHOM (paiije, a He B TOM, I'/ieé OHU UCHOJb3YytoTCs. CUTyanus
eme Oojiee yXyIIINUTCS, €CIU Bbl HE BKIIOYUTE 3TH MAaKpOChI U OpraHU3yeTe
MIPOBEPKH MPSMO B Iporpamme. Uto-HuOyap Tumna:
if
//

( struct.status &= ~CONDITION A )

Mo MeEHBIIeH Mepe, C TpyAoM uuTaerca. Eme Xyxke HedTo, Momo0HOe
CIIEYIOILEMY:

struct.status = POSSIBILITY A;

if ( POSSIBILITIES (struct.status) == POSSIBILITY A )

//
Jlyuyimiee pemieHue UCHOJAB3yeT OWTOBBIE IOJIA; OHU HE TPeOyIoT
JIOTIOJTHUTEIBHOTO MecTa W 3aBeOMO J(PQEKTHBHO peaTu3yloTCsi Ha

OonpmrHcTBe MamuH. (HekoTopsle M0 yTBEP)KIAIOT, YTO BTOPOH IpHUMEp
Jdydie, yeM OWUTOBOE IIOj€, MOTOMY 4YTO 3[€Chb HET HESIBHOIO CJABMIa, HO
MHOTHME MAaIIMHbl NOJAECPKHUBAIOT KOMaHIy MpPOBEpPKHM OuTa, KOTOpasd
yCTpaHseT Kakylo-TH00 MOTpeOHOCTh B CIBHUIE, KOTOPHIH B CiIydae CBOETo
UCIOJb30BAaHUS BbBI3BIBAET OYEHb HE3HAYMTENbHbIE HAKJIAJHBIE PACXOIbI.
Heo6xonumMocTs B yCTpaHEHUHM HEHYKHOW ITyTaHUIbI OOBIYHO IEPEBEIINBACT
oI00HBIE COOOPaKEHUS O CHIDKEHHUHU d(PPEKTUBHOCTH).

enum { possibility a, possibility b, possibility b,
possibility d };

struct fred



IpaBuaa, oTHocsmuecs K A3bIKYy Cn 123

{

unsigned in condition a : 1;
unsigned in condition b : 1;
unsigned in condition c : 1;
unsigned possibilities : 2;

}i

Bam Tenepr BoOOIIE HE HYXHBI MAakpoChl, IOTOMY 4YTO KOJ, MOJOOHBIH
CJIEAYIOLIEMY, IPEBOCXOIHO YUTAETCA O€3 HUX:

struct fred flintstone;

flintstone.in condition_a = 1;
if ( flintstone.in condition_a )
//

flintstone.possibilities = possibility b;

if ( flintstone.possibilities == possibility a )

//
EQvMHCTBEHHBIM OYEBHIHBIM MCKIIOYEHHEM W3 3TOr0 IIpaBUia SBIACTCS
B3aUMOJICMCTBUE C ApXUTEKTYpaMHU CO CTPAHWYHOW oOpraHu3alue namsiTu;
OUTOBbIE TOJISI HE FApPaHTUPYIOT KAKOTO-TO YHOPSAOYMBAHUS B THUIE int, u3
KOTOPOTO BBIICISIFOTCS OUTHI.

85.3. He ucnosib3yiire psiaros 3aBepuieHust

@unar 3aBepuieHuss Tuna "rotoB" eaBa gu HyxkeH B Cu wim Cut+. Ero
UCTIOJIb30BaHHE MPOCTO T00ABIISET OJIHY JIUIIHIOK MEPEMEHHYIO B IIPOLEAYPY.
He nenaiire Tak:

BOOL roror = FALSE;

while ( !ToToB )

{
if ( "exoTopoe yciyosue () )
ToTOoB = 1;

}

[Toctymnaiite ciemyrommm o6pazom:

while ( 1 )

{
if ( »exoropoe yciyosue () )
break;

}

MHorue nporpaMMHCThl IPUBBIKJIN UCIOJIB30BaTh (h1ard 3aBepILICHUs, KOTa
OHM YYWINCh IPOrPaMMHMPOBAHUIO, B OCHOBHOM IIOTOMY, 4YTO S3BIKH
nporpamMMmupoBaHust Tuna Ilackans He mnoaaepkuBaroT OoraTelii Habop
YIPAaBISIOIUX ONepaTOpoB, nMeromuiics B Cu.
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EAVHCTBEHHBIM HCKIIOYEHMEM M3 3TOr0 IIpaBWIa SBISIETCS BBIXOX W3
BJIOXKEHHBIX LMKJIOB B Cut+, rae omnepartop goto MOXKET IPUBECTH K
IPOIMYCKy IpOrpaMMoOi BbI30Ba KOHCTPYKTOpa WM JECTpyKTopa. OTa
npobaema ObuIa pacCMOTpeHa B mpaBuiie 54.

85.4. PaccuuThnIBaiiTe, YTO Balll YyuTaTe b 3HaeT Cu

He nenaiite yero-ro mogoOHOTO 3TOMY:

#define SHIFT LEFT(x, bits) ((x) << (bits))

[Mporpammuctsr Ha Cu 3HAIOT, 4TO << 03Ha4aeT "CABUT BJIEBO". AHAJIOTUYHO,
He JieJlaiiTe TaKUX BelleH:

xt+; // VIHKPEMEHTMPOBATL X

[Ipobnema B TOM, YTO KOMMEHTapHuH, NOJOOHBIE BBIIIEYKAa3aHHOMY, 4acTo
BCTPEUalOTCs B Y4EOHUKAX MO SI3BIKY MPOTPAMMUPOBAHMS, KOO UX YUTATEh HE
3HakoM ¢ Cu. [1o3TOMy BBI HE JJOJDKHBI A€NIaTh BBIBOJ, YTO pa3 Bbl BUJUTE UX B
TaKOM Y4eOHHUKE, TO TO SBISETCS XOPOIIEH TTOBCEMECTHOM MPAKTHKOM.

85.5. He nemnaiire Buj, 4ro Cu nmoaaepkuBaet 0yJieBbIH
TUN (#define TRUE)

HI/I)KeCJ'IeJIYIOH_ICC MOKET CKOpPCC BbI3BATh HpO6HCMBI, 4Y€M HET:

#idefine TRUE 1
#define FALSE 0

JIrobast ornuuHas oT Hynsa BenuuuHa B CH O3HA4YaeT HMCTUHY, MOATOMY B
cienyromeM pparmente £ () MOKET BEpHYTh COBEPLICHHO 3aKOHHOE 3HAUYEHUE
"uctuHa", KOTOpOE HE COBMAIO € 1, WU MPOBEPKA JAAaCT OTPUIIATEIbHBIN
pe3yJbTaT:

if( £() == TRUE ) // BeI30B He BHINOJHAEeTCH, ecyu f () Bo3BpamaerT

// 3HaueHme "ucTuHAa", oTJIMUHOe OT 1.

/7

Crenyronuii BapuaHT HaJIeKeH, HO JOBOJLHO HEeymoOeH. SI He aymaro, 4To
MO’KHO PEKOMEHI0BATh YTO-JIM00 U3 MOI0OHOM MPAKTHUKH:
#define FALSE O

if( £() != FALSE )
//

B neficTBuTeNnbHOCTH 3/1€Ch NPOSIBIIAETCS HAcTosas npolseMa, CBA3aHHAs C
HENOHUMaHueM pa3nuuuii Mexay s3pikoM Cu u Ilackanem. Cu, B oTiauuue ot
IMTackas, He moaAepKUBAeT BCTPOSHHbIH OyNeBbIil THII, U MOJaraTb 0OpaTHOE
O3HA4aeT MPOCTO HaBJIEYb Ha ce0sl HEMPUATHOCTH.



IpaBuaa, oTHocsmuecs K A3bIKYy Cn 125

Yacto HGO6XO,I[I/IMOCTI> B SIBHOM CpaBHCHHU Ha UCTHUHY WM JIOKb MOXKHO
YCTPAHUTD IIPU MOMOIIU IMEPEUMCHOBAHU A

if ( a_conmmsemii(p) )

3HAYUTCJIbHO JIYUIIC, YCM:

if ( a_comnnmsmli(p) != FALSE )

Tak kak ompeneneHus TRUE ¥ FALSE CHpSTaHbl B Makpocax, TO XOPOIIHH
CONMPOBOXAAIOIIMNA  MPOrpaMMHCT  HE  MOXET  JelarTh  KaKux-Iudo
MPEIONIOKEHNH 00 WX JCHCTBUTENBHBIX 3HadeHWsx. Hampumep, FALSE
MOXkeT ObIThb -1, a TRUE — 0. U cieacTBeHHO, ecnu (GyHKIUS BO3BpAILaeT B
ABHOM BHJe TRUE wmiaum FALSE, TO Hall NPWIEKHBIM CONPOBOXIAIOLINI
IPOTrPAMMUCT JOJIKEH OyleT NOTPAaTUTh HECKOIBKO THEH, 4yToObI yOeauThces,
YTO TpU MPOBEPKE BO3BPAILAEMOro 3HAUEHUS I KaXJ0ro BBI30BA
UCTIONb3YeTCs sIBHAs TPOBEPKa Ha paBeHCTBO TRUE miu FALSE (CpaBHUTE AT
npuMepa C IOPOCTBIM JIOTMUECKUM OTpUI[AHHEM | T1epell BBI30BOM).
Crnenyromuii pparMeHr:

if ( a_cepouTeni() )

Oosiee HE MOXKET YAOBJIETBOPATh, TaK KAK KOMIIWJIATOP OXKHJIAET, YTO JIOKb
o0o3Hauvaercs 0.

W nHamocnenok — MMeWTe B BUIY, YTO CIEAYIOIIMH BapuaHT He Oyzer
paboTatb:

#define FALSE 0
#define TRUE | FALSE

Omnepanus !, mogoOHO BCeM orepaTopaM OTHOIIIEHUH, MpeoOpa3yeT onepaH B
1, ecIM OH MMeeT 3HadeHue "ucTuHa" (OTIUYEH OT HyJs), U 0, €Clii Ha000pOT.
[Ipenpiaymumii BApuaHT UACHTUYEH CIEAYIOLIEMY:

#define FALSE O

#define TRUE 1

Bot 6osee Ha/ieXHBIH, HO HEJIETIBII BapHaHT:

#define IS TRUE (x) ((x) == 0)
#define IS FALSE (x) ((x) '= 0)
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86. /list OuTOBOIO MOJIsi pazmepoM 1 OUT J0JKEH OBITH
onpejaesieH TUIl unsigned

[Tocre Toro, kak ANSI Cu mo3BoiwiI HazHA4YaTh OMTOBOMY TIOJIO 3HAKOBBIM
THII, MHE JOBOJIMIJIOCH BUJIETH KO/, ITOJOOHBIN:

struct fred
{

int i : 1;
}

a_ fred;

Bo3moxxHbIMU 3HaUEHUSMH siBisitOTCA O M —1. OnepaTop Tuna:

#idefine TRUE 1

/]

if( a fred.i == TRUE )
//

He Oyner paboraTh, HOTOMY YTO Hojle a fred.i MOXeT UMETh 3HaueHHe O
WK -1, HO OHO HHUKOTI/Ia He OyeT paBHAThCs 1. CienoBarenbHO, oneparop if
HUKOT/1a HE BBITOJIHACTCS.

87. Yka3aresn 10/I2kHbI YKa3bIBATh HA aJipec, 00JIbIIUi,
yeM 0a30BbIi JJIS MACCUBA

Oto mpaBuio moarBepxkaeHo crangaproMm  ANSI  Cu, HO MHorue
IPOrPaMMHUCTBI, TIOX0XE, HE TOJ03PEBAIOT O TOM CHOC00€, KOTOPBIM S3BIK
noimkeH paborate. ANSI Cu roBopHT, UTO yKa3aTelb MOXET MEPEeXOIuTh Ha
SYCHKY, CIEAYIONIYI0 TOC/Ie OKOHYAHHMs MaccHBa, HO OH HE MOXXET HMETh
BEJIMYMHY MEHbIIIE, 4eM 0a30BBIN aapec maccuBa. HapymieHnune sToro mpasuia
MOXKET TpepBaTh MPOTpamMMy, KOTOPYIO MBITAIOTCS BBITIOJHUTH, HAIPUMED, B
CErMEHTHOM MOJienu maMsTH mporieccopoB 80x86. Crnenyronuii koa He OyaeT
paboTatsb:

int array|[ SIZE 1];

int *p = array + SIZE; // 3mech BCe B NOPAOKE; BE MOXETE
// mBUTaTbCa Iajblie.
while ( --p >= array ) // 2To He paboraeT - BO3MOXEH

// GECKOHEUHEHI LMKJI.

/...

[IpoGema cocToMT B TOM, YTO TIPH CETMEHTHOH AapXUTEKType ecTh
BO3MOXXHOCTb TOI'0, 4TO MACCHUB IIOMNAJICT HAa HaA4YaJl0 CCTMCHTAa W IIOJYUYUT
HUCTIOMHUTENBbHBIA  afgpec 0x0000. (B apxutektype 8086 310 Oymer
CMEIIEHHEeM — 4YacThio ajpeca Jroboro Oaifta, cocrosmiero W3 aapeca
CerMeHTa u cMmelenus). Ecnu p ycranoBien Ha Haganno maccuBa (0x0000), TO
orepalis ——p BBI3BIBACT €ro NepeMelieHne Ha aapec Oxfffe (ecnu y THma
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int pa3mep 2 O0aiita), KOTOpBIA cuHWTaeTcs OOJBIIMM, 4eM p. Jpyrumu
CJIOBaMH, MNPEIbIAYIIMI LUK HHUKOTJAa HEe 3akoHuuTcs. McmpaBeTe 3Ty
CHUTYAIUIO CIEAYIOIUM 00pazoMm:

while ( --p >= array )

{

//

if ( p == array )
break;

}

BEbI MOeTe BBIUTH U3 MOJIOKEHUS TaK:

int *p = array + (SIZE - 1);
do

{
//

} while ( p-- > array );

HO T03a00ThTECh, YTOOBI P OBUT BHYTPHM MacCHBa Mepe] HadaloM ITHKIIA.
(Ykazatenb nomkeH ObITh MHUIMATA3UPOBAH 3HAUYEHHEM p+ (SIZE-1), a He
p+SIZE).

88. Ucnoab3yiiTe ykazaTeJid BMeCTO HHAEKCOB MAaCCHUBA

BooOuie, "HKpeMEHTUpOBaHHE yKa3aTels — JYYIIUH CIoco0 MepeMerieHus
0 MacCHBY, YeM HWHJEKC MaccuBa. Hampumep, mpocTod NHKI, MOAOOHBIN
CIIeTyIOIIEeMY, CTpamrHO Hed((HEKTHBEH:

struct thing

{
int field;
int another field;
int another field;

}i

thing array[ nrows ][ ncols ];
int row, col;

for ( row = 0; row < nrows ; ++nrows )
for ( col = 0; col < ncols; ++cols )
arrayl[row] [col].field = O;

Boipasxkenue array[row] [col] TpeOyeT MABYX YMHOXEHUH U OJHOTO
CJIO’KEHU BO BpEMs BBIIIOJIHEHNS. BOT 4TO IPOMUCXOIUT HA CaMOM JIEeJIe:

array + (row * size of one row) + (col * size of a thing)

Kaxmas ctpykrypa mmeer pazmep 12 6aiiToB, u 12 HE ABISETCS CTEIICHBIO 2,
[IO3TOMY BMECTO YMHOXEHHsS HENb3sl HCIOJIb30BaTh Oosiee 3(PQPeKTUBHBIN
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CJIBHT.
BbI MOXeTe cenath TO K€ caMoe TMOCPEICTBOM yKa3aTeleH CIIeIyHoUM
obpazoM:

thing “*p = (thing *)array;
int n cells = nrows * ncols;
while ( --n cells >= 0 )

(pt++) —>field = 0;

HpI/I OTOM 31€Ch BOO6HIC HCET YMHO>XCHHUA BO BPEMs BBIITOJHCHHA. OnepaTop
WHKPEMEHTHPOBAHHUS p++ MPOCTO MPUOABIIET 12 K p.

C I[perﬁ CTOPOHBI, YKa3aTeCJib JYy4IlIC TOJBKO TOTdd, KOraa Bbl MOKCTEC €ro
HHKPEMCHTHPOBATh, TO €CTb KOrjga BbI 06pa1uaeTGCL K ITOCJIICO0BATCIIBHBIM
aneMeHTaM. Eciin BaM Hy»XEH 10 HacTOSIIEMY CIIy4alHBIM JOCTYIl B MACCHB,
TO 3allMCh C KBAaJApPaTHbBIMU CKOOKaMH HaMHOTO MMpoIIC YUTACTCA, U pa3HUIIBLI B
CKOPOCTH BBIITIOJIHCHUA HECT.

AHaJIOTHYHO, €CJTM BHYTPECHHSS YacTh IIMKJIA B IPHHIINATIC HEdPPEKTUBHA —
CKa)KeM, HallpuMep, Mbl CeJIalu CleyIolIee:

for ( row = 0; row < nrows ; ++nrows )

for ( col = 0; col < ncols ; ++cols )
f( array[row] [col] );

u f£() TpeOyeT Ais BBHINOJHEHUS [BE CEKYHIbl — TOIJa OTHOCUTEIbHBIN
BBIMTPBIII OT MCIIOJIb30BaHMS YyKaszarened OyJeT CYIIECTBEHHO IepEeBElIeH
HaKJIaJHBIMH pacxoJaMM Ha BbI30B (DYHKIUM, U, €CTECTBEHHO, BBl MOXKETE
yTBEp>KJaTh, YTO KBaJpaTHbIE CKOOKHM Jerue umrarorcs. Koneuno, ecnmu f ()
ABIsICTCA BCTpOeHHOU (yHKImed Cu++, TO HakIaJHble PAacXoAbl HA BHI30OB
¢yHKIMH MOryT OBITb MHHMMAIBbHBIMM M €CThb CMBICI HCIIOJIb30BaTh
yKa3aTellb, [I03TOMY Bbl MOKETE BO3Pa3UTh, YTO BAPUAHT C yKa3aTeIeM JIydlle,
100 HaKJIaJHbIE PACXObI TSKENIO ONPEEIUTb.

Haxkoner, BepHO, 4TO ONTHMHU3ATOP YaCTO MOXKET IMpeoOpa3oBaTh BapUaHT
LUKJIA C UHAEKCAMHM MacCHBa B BAPUAHT C YKa3aTeIsIMU, HO g AyMaro, 4TO 3TO
IUIOXOH CTWIb — MHUcaTh HEI(GGEKTUBHBIH KOO B HaAEXIE HA TO, 4TO
ONTUMM3ATOP OYHMCTUT €ro MOCIe Bac. YKa3aTeldH TaK K€ XOPOLIO YUTAEMBI,
KaK ¥ MHJEKChl MaCCUBOB, JUISl TOTO, KTO 3HAET SI3bIK IIPOrPaMMHUPOBAHUS.

89. U30eraiite goto, 3a HCKJIIOYEHHEM...

[IpaBuia B 3TOM pasznene NPUMEHSHTE TOIBKO K mporpaMMmaM Ha Cu.
Omnepatop goto He JOKEH HHUKOIJA MCIOJb30BaThess B Cu++ 1o nmpuduHaMm,
pacCMOTPEHHbIM B IpaBuie 54 — CyIIECTBYET BEPOATHOCTb TOTO, 4YTO
KOHCTPYKTOPBI ¥ JIECTPYKTOPBI Oy1€T HEBO3MOXKHO BbI3BATh.

BooOmie Bbl 10JDKHBI N30€raTh oneparopa goto He IOTOMY, YTO goto —
YHacCIJI€ZIOBAHHBINM MOPOK, a IIOTOMY 4YTO CYLIECTBYIOT JIy4IlIHe peleHus. S3bIk
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Cu, HarpuMep, JaeT BaM Maccy OTIIMYAIOIIUXCS OT goto crocoO0B BRIXOA U3
ITUKJIOB.
Oneparop goto MOXKET TaKXkKe yXyAllaThb YUTaeMocTh. Sl Ha camoMm jerne

BUJICNT KOJ, MOJOOHBIA HIDKECIEAYIOIIeMy, U 4YTOOBI pa3o0paThcs, Kak OH
paboTaeT, moTpedoBaIoCh moryaca:

while ( 1 )
{
while ( ycijgoBue )
{
//
while ( mpyroe ycinoeue )
{
MeTkal:
//
goto mMeTka?l;
}
//
}

if ( Tperpe ycrnoeue )
{
//
if ( mpyroe_ycroeue )
goto meTkal;
else

{
MeTKaz:

//

}

Ho camoe nnTepecHoe, 4yTo mnocie Toro, Kak s pazodpaics ¢ 3TUM, CTaJIO JIETKO
NEPENNCATh €T0, NCKIIOUUB NIEPEX0/Ibl goto.

[TpoGnema uuTaeMOCTH BCE K€ COXPAHAETCS, JJake eClId goto B SBHOM
BUJEe OTCyTCTBYeT. Omneparop switch, HampuMep, HESBHO BBINOJIHIET goto
JUIs Tiepexona K oneparopy case. [locienyromumii mpuMep BIIOJIHE 3aKOHEH C
ToukH 3peHust Cu, HO 51 He cTaJ ObI €ro BaM PEeKOMEH/I0BaTh:

switch ( HexoTopoe yciosue )
{
case A: if ( HexoTopoe Ipyroe ycJOBME )
//
else
{
case b: //
}
}

Oneparop goto 10JIe3€H B HEKOTOPBIX ciydasx. BoT n1Ba n3 Hux:



130 IIpaBuja nporpammupoBanus Ha Cu u Cu++

MHOXECTBO MEpexofoB goto K €IUHCTBEHHOW METKe, CTOsIIEH mepen
omeparopoM return, gydiie, 4e€M MHOXCECTBO OIIEpaTOpPOB return.
Takyro mpoueaypy Jierue oTJiaXuBaTh, TaK Kak I IepexBara BBIXOJA U3
Hee Bbl MOXKETE YCTAaHOBUTH €IMHCTBEHHYIO TOUKY IpephiBanusd. Mmeiite B
BUIY, YTO METKa JOJDKHA MpPEIIECTBOBATH ONEpaTopy; OHAa HE MOXKET
CTOSATH TIepe]] 3aKphIBaromie (GurypHod ckoOkoil. Ilpm HEoOXommmocTH
MOJIE3YHUTECH CIEAYIONIUM IPUEMOM:
//
exit:

return ;

}

[lepexonpl goto BHH3 MO TNporpaMme, OOECHEUMBAIONIME BBIXOJ W3
CUCTEMBI BJIOKEHHBIX ITHKJIOB, JIydIlle, 9eM (iar 3aBepiieHus Tuma "ToToB",
KOTOPBIN JOJKEH MPOBEPITHCS B KAKIOM OIEpaTope yHpaBIeHUS IIUKIIOM.
Ecnu xaxnplii u3 onepatopoB while B CleIyIOIIeM NMPUMEPE BBHITOIHUTH
mo 100 pa3, To ¢uar "roroB" HyxHO mpoeputh 1000000 pa3, XoTs oH
YCTAQHOBJICH BCETO JIMIIb Ha CITy4ail OMIHOKH

int rToTor = 0;
int vycrnoBuel, ycaoBue2, ycjoBue3;

//

while ( !ToToB && YycaoBuel )
{ while ( !ToToB && YycaoBue2 )
{ while ( !ToToB && YycnoBue3l )
if ( HeuTO_ yxXacHoe )
roroB = 1;

}

HcknrounTe MUJUTMOHBI HEHYKHBIX TIPOBEPOK MPH MOMOIIH goto CIeIyOIuM
o0Opa3om:

while ( ycisoBuel )
{ while ( ycioBue? )
{ while ( ycioBue3 )
{ if ( HeuToO yxacHoe )
goto BHXOZ;
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BBEIXOI :

//

[IpoBepka B omepaTope ympaBlICHUs LUKIOM — EIWHCTBEHHOE MECTO, TIe
3 PEKTUBHOCTD JICHCTBUTEIBHO SIBISCTCS BaXKHBIM OOCTOSITEIBCTBOM, IOTOMY
9TO KOJI BBIIIOJHACTCS MHOTOKPAaTHO. DTO OCOOEHHO BEPHO JIISl BHYTPEHHHX
OIIEpPaTOPOB YIPABJICHUS BIIOKEHHBIX IUKIOB. [IpoBepka (iara 3aBepiueHuUs
BO BHYTPCHHEM IIUKJE MOXET CYIIECTBEHHO 3aMEUINTh BBHIMOJHEHUE, W €€
Jyurie n3oerartb.



Yactb

IIpaBuiia nporpamvupoBanust Ha Cut+

OTa 9acTh KHUTH CONEPKUT MPaBWIIA, YHUKAIBHBIE JIJIST TPOTPaMMHUPOBAaHHS HA
Cut++. Kak MHOM ObuIO ckazaHO BO "BBeneHum", 3Ta KHUTA HE SBIISCTCS
yueOHuKOM 110 CH++, Tak 4TO CJICAYIOIIKE PAaBHiIa IPEIOJaratoT, YTO BbI MO
KpaliHell Mepe 3HaKOMBI C CHHTAKCHCOM 3TOTO si3bika. I He Oyay TpaTHTh
ClIoBa TIOMYCTY, OMHCHIBas, Kak paboraer Cut+. Mmeercs MHOXeCTBO
XOpOIIMX KHHUT, KOTOpbIe TO3HAaKoMiT Bac ¢ Cutt, BKIIOYAasT ¥ MOKO
cobctBernyro "C+C++". Bbl J0IDKHBI TakKe O3HAKOMHTHCS C MPUHITUTIAMHU
00BEKTHO-OPUEHTUPOBAHHOTO TPOSKTUPOBAHUA. S pEKOMEHIYIO 2-¢ HM3/IaHHe
kauru ['pagu byda "Object-Oriented Analysis and Design with Applications"
(Redwood City: Benjamin Cummings, 1994).

Tak e, Kak ¥ B KHHTE B II€JIOM, MpaBUjIa BHAYajIC aJpECylOTCs K OOIUM
BOIIPOCaM, MEPEX0JIs 3aTeM K YaCTHOCTSIM.



Bonpochl NpoeKTHPOBAHHUSA U peaJu3anuu 133

Yacrb 8a. Bonnpochl NpoeKkTHpOBaHMSA
U peajM3anuu

90. He cmemnBaiiTe 00beKTHO-OPUEHTHPOBAHHOE U
"CTpPYKTypHOe' NpoeKTHPOBaHUeE

90.1. EcJid npoeKT He OPUETHPOBAH HA 00bEKTHI, TO
ucnoJab3yiirte Cu

[To3BonbTe MHE HayaTh, CKa3aB, 4YTO HET aOCOIIOTHO HUYEro JypPHOTO B
XOpOILIO  BBIMOJIHEHHOM CTPYKTYpHOM MNpoekTHpoBaHuHM. Kak-To Tak
HOJYYHIIOCH, YTO 5 IPEANOYUTAI0 00BEKTHO-OpueHTHpoBaHHBIN (OO) moaxon,
nbo MHe Kaxkercs, 9To g MbIC0 OO crmoco6oM, HO OBIITIO OBl cAaMOHAIEIHHBIM
Ha3BaTh OO npoektupoBanue "nyuymmm". S Bepto, uro OO moaxon JaeT BaMm
Jerdye COnpoBOXKAAEMBIN KO, eciau nporpaMMa Oombiuasi. Beirona MeHee siBHa
B Clly4ae IMpOrpaMM MEHBIIETO pa3Mepa, MOTOMY YTO OOBEKTHAsh OPUEHTAIUS
00BIYHO TO0ABIISIET CIOKHOCTh Ha yYpoBHE nprinoxenus. (I'maBaas Beiroga OO
3aKJII0YAETCs B JIy4IleM CONPOBOXKICHUU 3a CUET aOCTpaKIUM JaHHBIX, a HE B
COKpAILEHUH CII0KHOCTH).

Cu++ 0coOeHHO HE BBIHOCHT HEOPEKHOTO MPOEKTHPOBaHUSA. MOWi OIBIT
TOBOPUT, 4TO TporpaMMel Ha Cu++, KOTOpBIE HE MPUIACPKHUBAIOTCS OOBEKTHO-
OpPUEHTUPOBAHHOTO I0/XO0Ja, IOYTH HECONPOBOXKAAEMBI, COEAMHSS BCE
XyJIIUE CBOMCTBA CTPYKTYPHOTO U OOBEKTHO-OPUEHTUPOBAHHOIO IIPOEKTOB U
HE /1aBasi KaKuX-TM00 BBIFOJl KaK HU OT TOTO, TaK M HU OT pyroro. Co MHOI He
OPOXOIUT TaKOM apryMeHT, dYTO MOXXHO HcCHoib3oBath Cut++ Kak
"yiyameHHsit" Cu. i Toro, 9To0bI 3TO OBIIIO MPaBAOH, STOT A3BIK CIUIIKOM
CJIOKHBIH — KpuBasi 00y4eHUsl CIMILIKOM KpyTas. Eciu Bel He ucrnonb3yere
NPEeuMyIIeCTBa 0OBEKTHO-OPHEHTHPOBAHHBIX CBOMCTB 3TOTO S3bIKA, TO B €T0
UCTIOJIb30BaHUHM Mayo cMbIcia. HekoppekTHoe HCmosb30BaHHe OOBEKTHO-
OPUEHTUPOBAHHBIX CBOWCTB JIUIIb YBEITMUUT YUCIO IPOOIEM.

K coxanenuto, MHOrME€ NPOrpaMMUCTBI 3HAIOT, KaK CAEIaTb OOBEKTHO-
OpPUEHTHPOBAHHBIN MPOEKT, HO HA CAMOM JIeJIe 3TOro He jaenatoT. OnpaBaaHus
BapBUPYIOTCA B Tpeaeniax OT '"CIWIIKOM MHOTO XJONOT (MM y MEHS HeT
BpEMEHHM), 4YTOObI JenaTh BCe NpPaBWIbHO" 10 '"cTporuif OOBEKTHO-
OPUEHTUPOBAHHBIM IPOEKT — ITO yueOHOE yNpa)kHEHHE: Ha HEro HET BPEMEHU
B peasbHOM XHM3HH, I/I€ BBl BEIHY)KJICHBI pad0TaTh OBICTPO U HE OYEHb YHCTO".
Bo3moxkHO, uTO Hanboee BO3MYTHTEIBHBIM ONPaBAaHUEM, CIBIIIAHHBIM MHOM
[0 TOBOJy IUIOXOTO MpOEKTa (B 3TOM ciiyyae OMOIMOTEKH KIJIAccoB), OBLIO
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cienytomee: "HemocrarouHoe 4YHCIO HamuxX 3aKa3yukoB 3HaOT Cut+
JIOCTaTOYHO XOPOINO, YTOOBI €ro MPaBWIBHO HCIOJB30BaTh, TMOITOMY MBI
CIPOEKTUPOBAIM OHOIMOTEKY KJIacCOB Tak, 4TOObl €l ObUIo Jierue
nosib3oBatbes”. (B mepeBose Ha HopManbHbIN A3bIK: "CpenHue NmoJab30BaTENH
CJIMIIKOM TYTIBIE, YTOOBI JeJaTh BCE MPABUIBHO; HA CAMOM JI€JI€ OHHU JIaXe He
3aMHTEPECOBAaHbI B TOM, YTOOBI HAYUYUTHCS paboTaTh MPaBUIBHO, U HAYUUTh UX
OyZnet oueHb TpyaHO. Tak 4To MbI Aaxke He OyaeM JenaTh HU TOro, HU IPYTroro.
Ms! ipocto oramynuM cBoit mpoaykt"). IIpobGiema Obuia OTsATOIIEHA YYeOHBIM
PYKOBOJICTBOM, KOTOpOE Hapymano OOBEKTHO-OPUEHTHPOBAHHBIC MPHUHIUITBI
HaJeBO M HaMpaBO, M, K COXAJICHHIO, 3TO PYKOBOJCTBO HCIIOIb3yETCS
ThICSIYAMHU TPOTPAMMUCTOB, KOTOPhIE HE 3HAIOT HUYEro JYYIIEero B KaueCTBE
npUMepa TOT0, KaK HaNHCcaTh MPUIOKEHUE MPU MOMOIIU STOH OMOIHOTEKH
kiaccoB. OHH BITOJTHE Pa3yMHO OXHJIAIOT, YTO PYKOBOJCTBO IMOKAXET UM, KaK
clenaTh BCE MPaBWIBHO, NMO3TOMY OHHM HHUKOTZa HE IOJ03PEBAIOT, YTO BCE
ObUIO HAaMEpPEHHO CAENaHO HEBEPHO, YTOOBI CAeNaTh PYKOBOJCTBO '"Ooiee
MOHSATHBIM".

Cu++ — s3bIK TPYIHBIN KaK U U3yYeHUs], TaK U JJIs ucronb3oBanus. [Ipu
HanucaHuu mporpaMM Ha Cut++ CTOJNBKO TOHKOCTEH, YTO [a)Xe ONBITHBIC
MPOrpaMMHUCTBI BpeMeHaMH uX 3a0biBatoT. Kpome Toro, maxe mpocTtoil mouck
JIOCTaTOYHOIO0 KOJIMYEeCTBa MporpaMmucToB Ha Cut+, 4roObl mnuUcaTh, U
3HAYUTEIBHO MEHBIIIET0, YTOOBI COMPOBOKAATH BAIll KO — TPYIHBIN HpoIIecc.
Boer BBOmuTE cebs B 3a0myxnaenue, eciu Bepute, uro Cut+ MoOkeT OBITh
MCIOJIb30BaH 0e3bICKyCHO. CIMIIKOM MPOCTO YISl HEOTBITHOTO MPOTrpaMMHCTa
c/lenarh 4TO-HUOYAb HENpPaBWIBHO M JaXke He 3HAaTh 00 ATOM, CIOCOOCTBYs
Oecroye3HbIM 3aTpaTaM BpPEMEHH Ha BBICICKHBAHWE OIIMOKH, KOTOpas M Tak
Xopomo BuAHA. MHOrHEe OMmHMOKH TaKoro THMA JaKe MPOHUKAIOT
HEOOHapyXKEHHBIMU Yepe3 dTal TECTHPOBAHHUS W TIONAJAaI0T B KOHEYHBIN
MPOJYKT, JieJ1asi COMPOBOXKACHUE COMHUTEIbHBIM IPEAIPUITUEM.

3aueM ke Bo0OIIe wucrnoiabp3oBaTh Cut+? OTBET COCTOMT B TOM, YTO
O0MACHBIM 00pazom ucnonv3osannvitl Cut+ m1aeT BaM CYIIECTBEHHBIE BBITOIBI
B CONPOBOXIEHUU. BBl MOXeTe [enarb 3HAUYMUTEIbHBIC W3MEHEHUS B
MOBEJCHUN MporpamMMmbl (TUIA MEpeBoJa BCeW MporpamMMmbl C AHIIIMHCKOIO
S3bIKa Ha SMOHCKUH WIIM TIEpeHOoca B JPYTYIO ONEPAIOHHYIO Cpedy) NpH
MOMOIIM HE3HAYUTEIbHBIX HM3MEHEHH B HMCXOIHOM KOJE, OrpaHWYCHHBIX
MaJbIM yTOJKOM 3TOro koja. [lomoOHble M3MEHEHUs! B CTPYKTYPHOM CHUCTEMe
OOBIYHO MOTPEOYIOT MOAU(DUKALUY MOMCTUHE KAKAOH (PYHKIIUH B IPOTpaMMe.

OpHako ecny Bl HE NPUACPKUBACTECH MPABWII, TO BBl B UTOTE MOIYYUTE B
CBOE pacnopspkKeHHe HenocTaTku o0omx cucteM. CTpyKTypHBIE TPOEKTHI
OOBIYHO HMEIOT TPOOJIEMbl C OTHOIIEHUSIMHU CIEIUJICHUS, KOTOpbhIE He
BCTPEUAIOTCSA B XOPOILIEM OOBEKTHO-OPHUEHTUPOBAHHOM IPOEKTE, HO €CJIH BbI
OCTaHOBUTECh Ha MOJIOPOre, MHOTHE M3 ITHX OIIMOOK OyIyT CKpBITHI B
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KJaccax, rne ux Oyner TpyaHo HaiWtu. Kpome Toro, mMHOorme oOBEKTHO-
OpUEHTHPOBAHHBIE TMPOEKTHl OOBIYHO OBIBAIOT OYEHb CJOXKHBIMH, a
B3aMMOOTHOIICHUSI MEXIy OOBEKTaMU HMHOTJA HempeackasyeMbl. (DTO Takxke
OJTHO W3 TJABHBIX MPEUMYIIECTB METOIOJIOTUU: BO3MOXKHO MOJICIUPOBAHHE
CHCTEMBl TaKOH CIIOKHOCTH, 4YTO €€ TIIOBEeIEHHE 3apaHee IMpecKa3aTh
HEBO3MOXKHO). MHCTpyMeHTBHI THma JuarpaMM OOBEKTOB  CTAHOBSATCS
HEOOXOJMMBIMHU, TIOTOMY YTO €CIIM 3Ta CUCTEMa He paboTaeT, TO BEpPOSTHEE
BCET0 NMpHUYMHA B TOTOKE cooOmeHuid. Ecnu He paboTaeT MHAMBHIYaTbHBIN
00BEKT, TO €T0 JIETKO UCTIPaBUTh MIPU YCIOBHH, UYTO €ro HHTepdeic KOppeKTeH,
MOTOMY 4YTO W3MEHEHHUs OyayT OTrpaHHuYEHBI OIpEeNe]IeHHEeM OJHOro Kiacca.
Korpa BBl genmaeTe 4To-TO HEBEPHO, TO ATH MPOOJIEMBI CTAHOBHUTCS OYEHD
TSDKEJIO BBICIEIUTDH, TIOTOMY 4YTO IS Mepenadyd HH(OpMaIH HCIIONB3YIOTCS
TaifHbIe XOJbl, @ U3MEHEHHUS B OHOM KJIACCEe MOTYT TepeIaBaThCs B APyTHE.

[ToaTomy, ecnu y Bac "HET BpeMeHH, YTOOBI JIelaTh BCE MPaBMWIHHO", TO BaM
ropaszo Jydllle OCTAaHOBUTHCS Ha CTPYKTYPHOM MPOEKTUPOBAHUU M IMPOCTOM
peanmu3anuu Ha si3pike Cu. Byzer mpoie uckaTh OMIMOKH, MOTOMY YTO KOJI
Oomee OHOPOAEH, W y Bac He OyAeT MOMOJHUTENBHBIX CIO0XKHOCTEH C
CHCTEMOH Inepenadn cooOleHn, conBaroleil ¢ Tonky. Beenenue ynpoeHuit
CErofiHsI MOXET CcJeNaTh nporpammy "THma OOBEKTHO-OPHEHTHPOBAHHOMN"
HETIOATAIOIIEHCS COMTPOBOXKACHUIO T'OJ] CITYCTsI: BaM IPUAETCS BEIOPOCHUTDH BCIO
nporpaMMy M Ha4daTh cHadana. [lepcrekTuBa JydIiero CornpoBOKACHUS MOXKET
peam30BaThCs, JIUIIb €CIIM BBl CJIEyETe IPaBHIIaM.

Tak kak 5Ta KHUTA He sABIsSETCS KHUTOW 10 OO-NMPOEKTUPOBAHMIO, TO S
OTCBIJIAIO Bac K KHUre byya, ynmoMsiHyTOi BO BBEICHUH K ITOM IJIaBe, €CIIM BaM
HY)KHO  TIO3HAKOMHUTBCSI C  TIPOLIECCOM  OOBEKTHO-OPHEHTHPOBAHHOTO
MPOEKTUPOBAHUA. JTa KHHra pacCMaTpUBaeT MpaBWia, KOTOPHIE OOJIErdaroT
HPOTEKAHUE 3TOrO Ipolecca.

91. PaccunTtbiBaiiTe MOTPATUTH 00JIbIlIE BpEMEHU HA
NMPOEKTHUPOBAHNE U MEHbIIIE HA Pa3padoTKy

Moii omBIT CBUIETEIBCTBYET, YTO, €CIU HCKIFOYUTH Neproja nzydenus Cutt,
00BEKTHO-OPUEHTUPOBAHHBIE CUCTEMBI TPEOYIOT Ha pa3pabOTKy CTOJIBKO K€
BPEMEHU, CKOJIBKO U CTPYKTYPHBIE CHUCTEMBL. TeM He MeHee, MpH 00BEKTHO-
OPHEHTHPOBAHHOM TOAXOE BbI 3aTpadynBacTe ropas3no 0oyiee BHICOKYIO JOJIO
00IIero BpeMeHH Ha MPOEKTHPOBAHWE, W TIPOIECC MPOrPAaMMHUPOBAHUS HICT
obicTpee. Ha mpakTvke 3Tam MNPOEKTUPOBAHHS OOJBIIOW CHCTEMBI MOXKET
NPOJIOJIKATHCS OT YETBIPEX JIO IIECTH MECSIIEB, MPEeXk/Ie YeM Oy/eT HamucaHa
nepBasi cTpoka koja. K HecuacThio, 3TO CIIMIIKOM TOpbKas MHJIFONS A TeX,
KTO H3MepsieT MPOM3BOAMTEIFHOCTh YHCIOM CTPOK KOJa B JIeHb, YTOOBI
nporyoTuTh ee. Tak kak od1ee BpeMs pa3pabOoTKH 0CTaeTCsl IPEKHUM, TO POCT
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MIPOU3BOJUTENBHOCTH ~ IPOUCXOAMT  IOCIE  TOr0, Kak  HayuHaeTcs
COIIPOBOKJCHUE Ko/a. Koppexmmo 8bINOJIHEHHbLE 00BEKTHO-
MIPOEKTUPOBAHHBIE CUCTEMBI MTPOIIE KOJUPOBATH U MPOILE COMPOBOXKIATh.

92. bubanorexku kiaaccoB Cu++ 00bIYHO HE MOTYT OBITh
HCMOJIb30BAHBI HEMCKYIIIEHHBIMH M0JIb30BATEJIAMU

Opna Oompmast J0kbe 0 Cut++, KOTOpas pacmpoCTpaHSETCs MPOJaBIAMHU C
OCTPbIMM 3y0aMH M 3a4eCaHHBIMH Ha3aj BOJOCAMH, CBOAMTCS K TOMY, UTO
BalllM BTOPOCOPTHBIE MpOorpaMMHUCTbl Ha CH MOTYT MCHOIb30BaTh OMOIUOTEKH
KIIaCCOB, CO3J[aHHBIE TYypy, 0e3 peanbHOW HeoOxomumoctH 3HaTh Cut++. K
HECYacThlo, JTF00ast, KpOME CaMOW TPHUBHAILHOW, OMONMHOTEKa KIaccoB OyneT
HCIOJIb30BaTh CIIOKHBIE I MOHUMaHMA pa3zaensl Cu++ Tuna HaclneqoBaHUs U
BUPTYaJbHBIX (YHKIMI — 1O KpaiiHeil Mepe, OHa JOJDKHA UX HCIOJIb30BaTh,
€CITM CIPOEKTUPOBaHA Kak cleayeT. buOmmorexa, He HCIONB3YIOMas STH
cBoiicTBa Cu++, morua 05l 3arpocTo ObITh peann3oBana Ha Cu. [Tomp3oBarenu
6ubsmoTexku OyAyT JOIDKHBI JJOBOJIBHO XOPOILO 3HaTh Cut+.

JIro6ast mporpamMma, HalmMCaHHas JIOAbMH, KOTOPBIE HE CIUIIKOM CBEIYIU B
UCTIONB3YEMOM HMH SI3bIKE MPOrPAaMMHPOBaHUS, OyIeT B JIydllleM cliydae
UMETh MHOTO OIIMOOK, B XYyJIIEM CiIy4ae OHa OyAeT HEeCONMpPOBOXKIAEMOM.
BeposiTHO, Tskenee Bcero HaWTH Ty OHIMOKY, PO KOTOPYIO Bl HE JyMaere,
yTo 3T0 omwuOka. Ecnu Bame moHMMaHue TOro, Kak padOTaeT 3TOT S3bIK,
HETOJIHOE, TO BBl MOXETe JAyMaTbh, YTO BCE B MOPSAAKE ¢ (parMeHTOM Koja,
MATOJIOTUYECKH HANWYKaHHBIM OMIMOKaMH, MOTOMY YTO 3TOT KOJ BHEIIHE
Ka)KETCs TIPaBUIIHLHBIM.

[IporpamMMHasi MHIYCTpUSl CTaJKMBAlach C 3TOM MpoOJIeMOl W paHblle,
KOTJa KOJUIEKTHUBBI Pa3pabOTYMKOB OBLTH BBIHYKICHBI MEPEXOIUTH C S3bIKA
KOBOJI na Cu, HO mpu 3ToM He OblTa oOecrieueHa HeoOXoumasi TPEHHUPOBKA
[IPOrPaMMHUCTOB, IO3BOJISIOIIAs MM Hcnoib3oBath Cu mpaBwibHO. [locne
9TOr0 B KayecTBE YypoOKa oOcTajach Macca  HECONPOBOXKIAEMOIo,
MEPENoNIHEHHOro omuokamu kojga Ha Cu. Cu++ mokasblBaeT BCe NMPU3HAKHU
eme Ooyiee cepbe3HOM MPOOJIEMBI, TaK KaK PYKOBOAWUTENN YaCTO JEIai0T
CTaBKy Ha momyssspHOCcTh Cut+, B JAEHCTBUTEIHLHOCTH HE 3HAs, BO YTO OHHU
BIyThIBalOTCA. Macca kumamiero omuOkamu kojna Ha Cut+ mnumercs
€XKEJTHEBHO JIIOJAbMH, KOTOPBIE J1aXK€ HE 3HAIOT SI3bIK B CTENEHH, JOCTATOYHOM,
YTOOBI MOHATH, YTO OHU JIETAIOT YTO-TO HEMPABUIIBHO.
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93. Iloab3yliTECh KOHTPOJIbHBIMHU TAOJIUIIAMHA

OpHoil n3 npuunH Toro, uro Cut++ UMeeT Takyr KpyTyr KpUBYIO 0OydeHus,
3aKJII0YAaeTCsl B TOM, YTO BBl JIOJDKHBI OTCJICKHMBATH OOJBIIOE KOJIUYECTBO
Jetaneid, 4ToObl BBIOJHUTH Ja)ke MpocThie 3a1a4d. [Ipocto 3a0bITh YTO-TO,
Jla’ke €CJIM BbI 3TO c/ieaeTe He Hajxoiro. S pemraro 3Ty npolieMy, IpuMeHss
MOBCIOJIy HECKOJIBKO OOpa3LOBBIX IIAOJOHHBIX (DailloB - MO OAHOMY JUIs
KaXJ0M pacrnpocTpaHeHHON cuTyauuu. (Y MeHs €CThb OJUH JJI ONpEeIesIeHUs
6a30BOro Kjacca, OMH — JUIS ONpEIesICHHs] MPOM3BOIHOTO Kilacca, U T.1.). S
HAuYMHAI0 C KOIMPOBAHMSA COOTBETCTBYIOIIETO IIA0JOHA B CBOM TEKYIIMH
pabGoumii (aiin ¥ 3areM HCNIONIB3YI0 BO3MOXHOCTH CBOETO pEJakTopa IIo
MOMCKY M 3aME€He ISl 3all0JIHEHUS MyCTOT. Sl Takke mepeMerar NoaXoAsme
byHKIIMM B (paiiiel .cpp, KOoTAa HYXKHO, U T.I.. JIMCTHHTH 5 1 6 TTOKa3bIBAIOT
npocThle IIa0JIOHHBIE (B CMBICJIE €CTECTBEHHOTO s3blKa, a He si3blka CH++)
Gaiinbel 1151 6a30BOr0 M MPOU3BOAHOIO KJIAcCOB (TI€ KOE-4TO OIYIIEHO IO
CPaBHEHHIO C TEMH, KOTOPBIMH 5 IMOJIb3YIOCh HAa CaMOM JeJie, HO HJIEI0 BBI
TTOHSIJIN).

JluctuHr 5. base.tem — KOHTpoOJIbHAS TabIUIA IUIsl OMpeneeHus 6a3o0BOTro
KJacca

class base
{
cls obj;
public:
virtual
~base ( void );
base ( void );
base ( const base &r );

O oo Jo Ul W

10 const base &operator=( const base &r );
11 private:
12 };

14 /* Bupryanbueii */ base:: ~base( void )

25 inline const base& base::operator=( const base &r )
26 {
27 if( this != &r )
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28 {

29 obj = r.obj;

30 }

31 return *this;

32 }

JluetuHr 6. derived.tem — KOHTpONbHas TabMUIA s OINpeNeNeHUs

IMPOMU3BOJHOI'O KJj1acCa

1 class derived : public base

2 |

3 cls obj;

4 public:

5 virtual

6 ~derived ( wvoid );

7 derived ( wvoid );

8 derived ( const derived& r );

9

10 const derived &operator=( const derived &r );

11

12 private:

13}

14 //-———"""""""——mm

15 /* BupryanbHemi */ derived:: ~derived( void )

16 {

17 }

8 //----———

19 inline derived::derived( void ) : base( value ) ,

20 obj ( value )

21 {

22 '}

23 /)

24 inline derived::derived( const derived &r ) : base ( r ),

25 obj ( r.obj )

26 {}

27 J/————m

28 inline const derived& derived::operator=( const derived &r )

29 {

30 if( this != &r )

31 {

32 *((base *)this) = r;

33 obj = r.obj;

34 }

35 return *this;

w
N
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94. Coo01meHns 10JI2KHbI BHIPAKATh BO3MOKHOCTH, a He
3anpamuBaTh MH(YOPMAIUIO

OOBEKTHO-OPHEHTHPOBAHHBIEC U CTPYKTYPHBIE CUCTEMbI CKIIOHHBI TTOAXOUTH K
npobiieMaM ¢ JAHMaMeTpalibHO MPOTHBOIIOJIOKHBIX HallpaBieHuid. Bo3pmuTe B
Ka4yecTBe MpUMepa CKPOMHYIO 3amuch employee. B cTpyKTypHBIX cucTemMax
BbI OBl HCIIOJIb30BAIM TUN struct U UMenu OBl TOCTYM K IOJIIM 3TOTO THUIA
MOBCIOAY M3 CBOEW mporpammbl. Hampumep, Koa aiisi medaTu 3alUCH MOT OBl
CBOOOJTHO TIOBTOPSITHCSI B HECKOJIBKUX COTHSIX MECT mporpammbl. Eciu Bb
MEHsIETE YTO-TO B OCHOBE, BPOJIe M3MEHEHHUs THIIA TIOJIsl name ¢ MaccuBa char
Ha 16-OutHBIe cuMBOJIBI Unicode, TO BBI JOJDKHBI Pa3bICKaTh KXY CCBUIKY
Ha name u MO)II/I(bI/IIII/IpOBaTI) €€ I pa6OTI)I C HOBBIM THUIIOM.

B xoporio cripoekTHpoBaHHONW 00BEKTHO-OPUEHTHPOBAHHON CHCTEMe OBLIO
OBI HEBO3MOYKHO MOJIYYUTh OOCTYII K ITOJIIO name.4 ITo3BonbTE MHE IOBTOPUTD
9TO, MOTOMY YTO 3Ta KOHIENIHNS TaK yHAaMEHTaIbHa: HEBO3MOXHO ITOIYYHUTh
JIOCTYTI K TIOJTIO BHYTPH 00BEKTA, ke TAKOMY IIPOCTOMY, KaK name B 00BbEKTe
employee. Ckopee Bcero BBl MONPOCUTE employee NPOSBUTH KaKyro-
HUOYb CITOCOOHOCTH, TaKylo Kak "HamedaTarh cebs", "coxpaHuTh ceOs B 0aze
naHHbIX" wim "MoaudunupoBath ceds, B3aMMOACHCTBYS ¢ Tojb30BaTeneM". B
ATOM IOCIIEHEM cllydae 00paboTUYMK COOOIICHUH BBIBEN OBl TMAIIOTOBOE OKHO,
KOTOpoe OBl HCIOJB30BAJIOCH IMONB30BATENEM JUI BBOAA WIM W3MEHEHHS
JTAHHBIX.

I'maBHBIM IMPEUMYIIECTBOM 3TOr'0 moaxona ABJIACTCA TO, YTO OTIIPABUTEIIb
COOOIICHUSI MOMKET MCHBIIC BOJHOBAaTbCSI O TOM, Kak OpPraHM30BaHO
BHYTPCHHEE XpaHeHHE JaHHbIX. lloka 00BeKT MoxeT celsi mevaraTh,
MOIM(UIINPOBAT WJIH JIeTIaTh YTO-HUOY/Ib erie — mpoOseMbl HEeT. Ber MokeTe
nepeBectd name Ha Unicode, He 3aTparuBas OTIPaBHUTENS COOOIIEHUS. DTOT
BOIIPOC PAaCCMATPHUBAETCS JlaJiee BO MHOTHX MPAaBHJIaX 3TOH INIaBbl KHUTH.

95. Bam 00bIYHO He yJAaCTCH NepeaeaaTb UMEIIYCs
CTPYKTYPHYIO IPOrpaMmMy B 00beKTHO-
OPHEHTHPOBAHHYIO

OmarM 13 1MOOOYHBIX A((EKTOB TOMBKO YTO ONMHCAHHOW OpTraHW3alud
SBIISIETCS TO, YTO OOBIYHO HEBO3MOKHO MPE0Opa30oBaTh CTPYKTYPHBIN MOIXO/ B
COOTBETCTBUH C ITHM 00pa3oM MbICIIeH 0e3 MOJHOrOo MEepernuChIBaHUs KOJa.

* Yto6bI GBITH CTPOTO KOPPEKTHBIM, 110 KpaliHeil Mepe Ha s3bIKe BbIpakeHui Cut+, s
JIOJDKEH Ha3bIBaTh MMOJIE "KOMIIOHEHTOM MaHHBIX-wieHOB". OIHAKO IOBOJIBHO HEYIOOHO
TOBOPUTH '"KOMIIOHEHT AaHHBIX-WIEHOB name', mo3ToMy Oydy HCIIONB30BaTh MPOCTO
"mojie", Korja ero 3Ha4eHHe SICHO U3 KOHTEKCTa.
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BosBpamasice BHOBb K I1€4aTH, OTMETUM, YTO COOTBETCTBYIOIIUM COOOIIEHUEM
MoOrJI0 ObI OBITH "BOCIIPOM3BECTH ce0si Ha ATOM ycTpoiicTBe", a 00paboTUnKy
coOO0mIeHUsT MOoTia OBITh TIEpE/iaHa CChUIKa Ha 000OIIEHHBIM 00bEeKT device,
KOTOpOMY HYXKHO IepeciiaTh JaHHble. Koj, KOTopblil (pakTH4ecKky BBINTOJIHSAET
BOCIIPOU3BEJCHUE, HA CaMOM JeJlie HaXOIUTCs 6Hympu 3TOro oodbekra. (B
MOPSIKE Pa3bsICHEHUs: HET MPUYMHBI, M3-32 KOTOPOW HENb3s MOJICPKUBATH
HECKOJIbKO cooOmenuit Tuma "BocmpousBenu ceOs". Hampumep, oObekT
JIEKTPOHHOM TaOIMIIBI MOT Obl MOJJEP’KUBATh COOOIIEHHs "BOCIIPOU3BECTH
cebs B BuAe Tabmuubl', "BocmpousBecTh cebs B Buae rpaduxa" u
"BOCIIPOU3BECTH CeOs B BUJIE KPYTOBOM JUarpaMMsl").

B crpykTypHOU cucTeMe KOJA, KOTOPBIM BBINOJIHAET BOCHPOW3BENICHUE,
apnsiercs gnewHum. Hekas QyHKIMS moiydyaeT OTKy1a-To OOBEKT, IOCIIe Yero
JIeJIaeT pa3UYHble CUCTEMHBIE BBI3OBBI /ISl BHIBOAA €ro Ha sKkpaH. Eciu Bbl
rOBOpUTE O printf (), TO BBI30OBHI HE OUEHB CIOYKHBIE, HO €CITU PeYb 3aXOIUT
o Windows wmm Motif — y Bac mnosBusgercs npobiema. OOBEKTHO-
OPUCHTUPOBAHHBIA MPOEKT (DAaKTUYECKHU SIBIISICTCS BHIBEPHYTHIM HAW3HAHKY B
CpaBHEHHH CO CTPYKTYPHBIM MIPOSKTOM.

[IpenmymiecTBO 00BEKTHO-OPUEHTHPOBAHHOTO MOAX0Ja — B TOM, YTO BBI
MOJKETE MEHSTh ONEPALIMOHHYIO CPey IyTeM U3MEHEHUs pealln3alui 00beKTa
device, W NpH 3TOM OCTalIbHOM KOJA B IpOorpaMMe HE 3aTparuBaeTcs.
HecmoTpss Ha 53TO, BBI3BaHHBIE M3MEHEHHS CTONb (YHAAMEHTAJIbHBI, 4YTO
HOJIHBIM 1epeBO BO3MOKEH JIMIIb MOcje nepepaboTKU B IMporpamMMe Kaxoit
(yHKIIUHM, KOTOpasi MPsIMO BBI3bIBACT (DYHKLMIO ONEPALMOHHON CHCTEMBI. DTO
HETPUBHAIILHOE MEPONPHUATHE, KOTOPOE BEPOSTHO MOTpeOyeT OTOpachIBaHUS
OoJbIIIel YacTH KOJa B CYIIECTBYIOIIEM MPHIIOKEHHUH.

CooOmienne "MomuduIMpoBaTh ce0s" aHAIOTMYHO: JHAIIOTOBOE OKHO
Moau(UKAMKM B CTaHJAPTHOM CTPYKTYpHOW TMporpaMMe u300paxaercs
BHEIIHUM KOJOM. B 0OBEKTHO-OpMEHTHPOBAHHOM TIPOEKTE OOBEKT cam
B3aMMOJICHCTBYET C IIOJB30BAaTE€IeM B OTBET HA MOJIYYEHHE COOOIICHUS
"MomuduIMupoBaTh ce0s" — HaW3HAHKY B CPAaBHEHHH CO CTPYKTYpPHBIM
noaxonoM. M cHoBa mpenMyIecTBO B TOM, YTO M3MEHEHMsI IMOJEH, KOTOpbIe
JIOJDKHBI OBITh MOAM(UIIMPOBAHBI, KOHIIGHTPUPYIOTCS B ONpPEACTICHUN Kiacca.
BaM He HyXHO HCKaTh TO BCEH MPOTpaMMe KOJ, KOTOPBIA HCIOIB3yET
00BEKTHI KJ1acca, KaX/bIN pa3, KOr1a MEHsETCs 10JIe B ONpeeSICHUHN Kilacca.

Moii onbIT ¢ THOPUAHBIMU MPHIIOKEHUSAMU HE OYEHb yAaYeH: KaXKeTCs, YTO
B HHUX COCIUHSIOTCS BCE MPOOJIEMBI KaK CTPYKTYPHBIX, TaK U OOBEKTHO-
OPHEHTUPOBAHHBIX CHUCTEM 0€3 KaKhX TO MPEUMYIIECTB TeX W APYTuX. IJTO
peanbHast ONMACHOCTh Ui T€X, y KOro "HET BPEMEHH, 4TOObI JenaTb BCe
MPaBWJIbHO" — OHU MOTYT MOJYYHTh B UTOTE HECOMIPOBOXKIAEMBI THOPHI.
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Omunb04YHO paccMaTpHUBaTh TENO CYIIECTBYIOLIETO KOJa, BHE 3aBUCHUMOCTH
OT €ro pasmepa, B KayecTBe "IICHHOI'O UMYIIECTBA"', B KOTOPOE BbI JIOJIKHBI
MOCTOSIHHO HMHBECTHPOBaTh. Bbl He BBIOPOCUTE [EHBIH, IMOTPAYCHHBIC Ha
HAlKMCaHWE CYMIECTBYIOMIETO KOJAA, KOTJa PEIIUTeCh OT HEro OTKa3aThCsl.
JleHbru, noTpayeHHbIe Ha HAITMCAHUE KOJ1a, YK€, HABEPHOE, OKYTIMINCH 32 CUeT
NpOJaK, U Terepb, YTOOBI YEro-To JOCTHYb, BBl JOJDKHBI HE JopabaThiBaTh
CYUICCTBYIOIIMI KOJ, a Mucath HOBBIA. HaumHaromas (upMa-KOHKYpPEHT,
CrocoOHasi NUIIb KyCHYTh Bac 3a IISATKY, pa3padaTbBaeT CBOM MPOIYKT C
CaMOro Hauyajga M T[OJlydaeT TPEHMYIIECTBO 3a CUYET MCIIOJIb30BaHHA
COBPEMEHHOM TEXHOJIOTMH U MJEH 110 METOMOJIOTMH IIPOEKTUPOBAaHUA. Mexay
TEM Balll CYIICCTBYIOIINI KOJI 3alTUPaeT Bac B paMKax OOBETIIAIIOTO MPOEKTa U
yCTapeBIIe TeXHONOTHU. Henmb3s MpocTo OTKMHYTHCS HA CHHHKY Kpecia U
MOYHTH Ha JaBpaX — BBl JOJDKHBI MOCTOSIHHO MEPENHCHIBATH CBOW MPOIYKT
3aHOBO, YTOOBI COBEPIIIEHCTBOBATH €r0 CKOJIb-HUOYIb 3aMETHBIM 00Pa30M.

Sl nomKeH ckas3aTh, YTO MHOTHE CO MHOH B 3TOM MeECTE HE COIJIACHBI.
PeriensenT oHON M3 MOMX HETaBHUX CTATEH OTBETHII HA (BO3MOYKHO, CITUIIKOM
YIPOIICHHOE) YTBEP)KIACHHWE, YTO THOPHIHBIC NPWIOKEHHUS "He padoraror',
3agBUB: "SI 3HAaIO MacCy TOProBO-TPAHCHOPTHBIX MPHIOKEHUH, KOTOpbIE
HAMKMCaHbl MMEHHO TaKUM 00pa3oM, MPUHOCAT NPUOBLIb CBOUM CO3IATENSIM U,
cleoBaTeNbHO, padoTarot". C qpyroi CTOPOHBI, TOT (HAKT, YTO ITOT PELIEH3ECHT
pabotaeTr B ¢upMme, BIAICIONICH HECKOJIBKUMH OTPOMHBIMH THOPHIHBIMH
NPWIOKEHUSMH, OYEBHIHO, TTOBIMSUT Ha ero oT3eiB. OMH U3 3THX THOPHIOB
3aJIep’)KUBAJICSL C BBIXOJJOM HAa PBIHOK Oojiee 4eM Ha TroJi BO BpeMs, Koraa
nycajgach PeUeH3Ms, U COMPOBOXKICHHE ObLIO MOCTOSHHBIM KOIIMAapOM JUIS
OONBIIMHCTBA OCTAJbHBIX, HO S JyMalo, YTO OSTH MpoOJIeMBbl ObLIH
HEJIOCTaTOYHO BAKHBIMHU, YTOOBI UX YUUTHIBATH, TIOTOMY YTO STOT KOHKPETHBIN
IPOrPaMMHUCT HE 3aHUMAJICS COMPOBOKACHHEM.

96. O0BbEeKT MPOU3BOJHOIO KJIACCA ABJISAETCHA 00bEKTOM
0a30B0r0 KJIacca

97. HacnenoBanue — 3TO Mpoiecc 100aBJaeHUs mojei
JAHHBIX U METO/I0B-4JICHOB

B Cut++ npousBoAHBI KiacC MOXKET pPACCMAaTPUBATHCS KaK MEXaHU3M
no0aBiieHHs ToJIeH JaHHBIX U 00pabOTYMKOB COOOLICHUN K CYLIECTBYIOIIEMY
OIIpeIeTICHUIO Kilacca — K 0a30BoMy kiaccy. (BBl MoxkeTe Takke CMOTpETh Ha
HacJeJ0BaHWE KaK Ha CPEJICTBO M3MEHEHMs MOBEAEHHs 00BeKTa 0a30BOro
KJacca HpU IMOJY4YEHUM MM KOHKPETHOro cooOmieHus. 51 BepHych K Takou
TOUYKE 3pEHUs MpPU OOCYXKJICHUM BUPTYalbHbIX (QyHKIUIl). B Takom cimyuae
Hepapxusi KJIacCOB SBISIETCS TPOCTO CPEACTBOM MPEICTAaBICHHS MOJIeH JaHHBIX
¥ METOJIOB, ONpEENAeMbIX Il KOHKPETHOro 00bekTa. OOBEKT CONEPKUT BCe
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JAaHHBIE W METOJbl, OOBSABICHHBIE HAa €ro YypoOBHE, a TaKkXke Ha BCEX
BBIIICJICIKAIUX YPOBHAX.

OOmrast ommOKa, coBepiiaeMasi HAUMHAOIUMHE TporpaMMucTamMu Ha Cut+,
COCTOUT B TOM, YTO OHHM CMOTPST HA HEPApXHI0 KIACCOB M JIyMaroT, 4YTO
COOOIIeHUsT TepearoTcsl OT OOBEKTOB MPOU3BOIAHOTO Kiacca K OOBEKTaM
6a3oBoro kiacca. [TomHute, yTo mMepapxus knaccop Cut+ He CyIIECTBYET BO
BpeMs BBINIOJNHEHHs. Bce, 4TO y Bac e€cTb BO BpEMS BBINOJHEHHS, 3TO
(bakTHuecKkue 0ObEKTHI, YbH TIOJISI OTMPEACISIOTCS BO BPEMsl KOMIHMIISIMH TIPH
MTOMOIIIM HEPapXHUU KIaCCOB.

B aTom Bompoce myTaHuIa co3aHa MHOTUMH KHUTaMH 110 si3bIky Smalltalk,
OIMMCHIBAIONIMMHU PEAJH3AIHMI0 BO BPEMs BBITIOJHEHUS CHCTEMBI 00pabOTKH
COOOIIeHNH TaK, KaK eciy Obl COOOIIEHHs MepelaBaIUCh OT MPOU3BOIHOTO K
6aszoBoMy Kiaccy.” JTo TpocTo HeBepHO (M B ciydae Smalltalk, u B cirydae
Cut+). Cut++ ucnonssyet HacienoBanue. [Ipon3BoaHbIN Kilacc — 3TO TOT Ke
0a30BbIii KJIACC, HO C HECKOJIBKUMH JT0OABICHHBIMU TOJSIMH M 00paboTYMKaMu
coobmienunii. CnenoBarenbHO, Koraa o0bekT Cu++ mosydaer cooOuieHue, oH
Wi 0o0pabaThiBaeT €ro, WM HET, OH WIH OTpeenseT o0paboTuuK, WITH
MOJy4YaeT ero B HacieacTBo. Ecmu HHM TO, HUM Apyroe He MMEeT MeCTa, TO
cooOllleHue TNPOCTO HE MOXKeT ObITh oOpaboraHo. W oHO HuUKy#a He
nepeaaeTcs.

He nmyraiite oOTHOmIeHWE HAcluemAOBaHUS C  oOveduHenuem. llpum
00BEIMHEHUU B OJUH KJacC (KOHTEWHEp) BIOXKEH OOBEKT APYroro kiacca (B
OTJIMYME OT HaCleAOBaHWs OT Jpyroro kiacca). OObeauHEHHE B
JeCTBUTENFHOCTH JIy4Ille, YeM HacJIeJJOBaHUE, €CIIU y BaC €CTh BO3MOKHOCTh
BbIOOpA, TOTOMY YTO OTHOIICHUS CUETUICHHSI MEX/Y BJIOKEHHBIM OOBEKTOM U
BHEIITHUM MHPOM Topasfio ciabee, 9eM OTHOLICHUS MeXIy 0a30BbIM KIIACCOM H
BHEIIHUM MHPOM.

> Ouu He nepenarorcs. Jlaxxe B Smalltalk ecTh TOMbKO OAMH OOBEKT, KOTOPHIH HITH
oTy4JaeT coodmienne, win HeT. HecMoTps Ha 310, mHTepnperaTopsl Smalltalk ckmorstoTCS
K peanm3anuyd oOpabOTKH COOOIIEHWH MPH MOMOIIM HECKONBKHX TaONHUI[ yKazaTenedl Ha
(byHKIMH, 110 OIHOW Ha Kbl Kiacc. Eciu nHTEprpeTatop He MOKET HaiTH 00padoTIYHK
COOOIEHNsT B TaOJIMIIE AMCIETYEPU3AMM IPOU3BOIHOIO KJlacca, TO OH MPOCMAaTpUBAET
TabmuIy 06a30BOro Kiacca. DTOT MEXaHM3M He Hcmoib3yercss B Cut+, KOTOPBIN SBISIETCS
KOMITHJIMPYEMBIM SI3bIKOM H II03TOMY HE HCIIOJIb3YyeT MHOTOYPOBHEBBIH MIPOCMOTp TabIui
B BpeMs BblnojHeHus. Hampumep, naxe ecinu Obl Bce QyHKIMU B 0a30BOM Kiacce ObLIM
BUPTYaIbHBIMH, TO TaOJIUIa BUPTYAIbHBIX (YHKIMH MPOW3BOTHOTO Kjacca MMena Obl 1o
syefike 1A KaxIOH BHUPTyalbHOH ¢yHKumm ©Oa3oBoro kiacca. Cpema BpeMeHH
BeImoHeHUsT Cu++ He MpoCMaTpUBACT MEPAPXUIO TAOJHUI], a POCTO MCIIOIB3YeT TAOIHUILY
JuLs TeKyero oobekTa. IlogpodHee 06 3TOM 1o3/Hee.
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OObenvHeHNEe MO3BOJSIET METOAAM KOHTEHHepa JeHCTBOBaThH IMOJI00HO
bunbTpy, uyepe3 KOTOPBIA TMepeaaroTcs COOOUIeHHs, MpeaHa3HAuYeHHBIC s
BJIOKEHHOTO 00bekTa. OOpaboTuyuku COOOLIEHN dYacTo OyAyT HMETh
OJIMHAKOBbIE MMEHA B KOHTEHHEpE U BO BIOXEHHOM 00bekTe. Hampumep:

class string // cTpoka
{
//
public:
const string &operator=( const string &r );
bi

class numeric string // cTpoka, comepXamas unciio
{

string str;

/]
public:

const string &operator=( const string &r );

}

const string &numeric string::operator=( const string &r )
{
if ( r.all characters are digits() ) // Bce cuMBOJE - UMOPEL
str = r;
else
throw invalid assignment();

return *this;

}

OTO Ha caMOM Jiene JOBOJIBHO CIa0bIii MpuUMep OObEIMHEHUs, MOTOMY 4TO,
eciu Obl (DyHKIMSA operator= () ObUIa BUPTyalbHOM B 06a30BOM KJacce, TO
00BEKT numeric string Mor Obl HAacleloOBaTh OT string M 3aMECTHUTh
orepaTrop MPHUCBAMBAHUS ISl MPOBEPKH Ha BepHOE 4MCiIoBoe 3HaueHue. C
JpYTOd CTOPOHBI, €CIHM Meperpy>KeHHas OIepalysi CIOXKEeHUS + B Kiacce
string BBINONHSAET KOHKATEHAIMIO, TO BaM MOXET MOHATOOUTHCS
Imeperpysutb + B KJacC€ numeric string Ui BBIIOJIHCHHUS
apru(METHYECKOTO CIIOKEHUS (T.€. IpeoOpa30BhIBATH CTPOKH B YHCIIA, KOTOPHIE
CKJIagpIBaTh M 3aTeM IPHUCBaMBaTh pe3yibTaT cTpoke). OObenuHeHHE B
HOCJIETHEM CJlydae peInio Obl HEMHOTO Npo0JIeM.

BosBpamasich K HacleZOBaHUIO, OTMETHM, 4YTO OOBEKTHl KJIACCOB,
MOKa3aHHBIX B Ta0NuIle 3, BEPOSATHO OYAyT pa3MeIaThCs B MaMITH OJUHAKOBO.
Kaxmoe w3 5Tux ompeneneHuil, Kak Bbl 3aMETHIM, HMEET KOMIIOHEHT
some cls, HO JOCTYIl K 3TOMY KOMIIOHEHTY TpPeOyeT COBEpLIEHHO Pa3HBIX
NpOIEIyp U MEXaHU3MOB. B 3TOi KHHTE 51 UCTIONB3YIO BBIpKEHHE "KOMIIOHEHT
6a30Boro kjacca" Mo OTHOILICHUIO K TOH 4acTh 0O0BEKTa, KOTOpasi ompeseneHa
Ha ypoBHE 0a30BOT0 Kjlacca, a HE K BIOXKEHHOMY 00bekTy. To ecTh, Korna s
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rOBOpIO, YTO OOBEKT IMPOM3BOJHOTO Kiacca MMeeT "KOMIOHEHT 0a30BOro
Kjacca', To UMEI B BUIY, UYTO HEKOTOPHIE M3 €ro moyied U o0paboTYMKOB
cooO1eHuil omnpenenaeHsl Ha ypoBHe 0Oa3zoBoro kimacca. Ilpu paccmorpenun
BJIO)KEHHOTO 00BeKkTa s Oyay Has3piBaTh ero "mojem" wid "BIIOKEHHBIM
o0BeKkToM".

Tab6auna 3. /[Ba onpeneneHus Kiacca, OIMHAKOBO MPEACTABIsIEMBbIE Ha
YPOBHE MaIlIMHHOIO KOJia

O0beaunenne HacaenoBanue
class container class base : public some cls
{ {
some cls contained; //

/] ...
}i }i

98. CHauaJia npoeKTUPYiiTe 00bEKTHI

[lepBbIM TYHKTOM TIOBECTKM [IHS BCET/Ia JOJDKHO OBITh MPOEKTUPOBAHUE
CHUCTEMBI O0OMEHa COOOIIEHUSIMHU, OOBIYHO MOCPEICTBOM JUArpaMM OOBEKTOB
TUTIA ONUCaHHBIX byuem. HauwHas ¢ wmepapXwm KIJIacCoB, BBI TPOSIBIISICTE
CKJIOHHOCTh K W30BITOYHOMY TIPOCKTUPOBAHHUIO, pean3ys BO3MOXKHOCTH,
KOTOpBIE€ HE HYKHBI. Kpome Toro, He 3Hasi, KaKk Hy>KHO CBSI3aTh OOBEKTHI IPYT C
JPYroM, OOBIYHO TPYAHO CKa3aTh 3apaHee, KaKue BO3MOXKHOCTH MOTPeOyIOTCS
B KaXKIOM Kjacce. Tspkenmo 00001maTh, Koraa y Bac HET JIeTalICH.

99. 3aTeM NpoEeKTUPYITE HEPAPXUIO CHU3Y BBEPX

[Tocne Toro, xak Bl CIPOCKTUPOBAIN CHCTEMY OOBEKTOB M COOOIICHUH, BB
MOJKEeTe MPUCTYNaTh K nepapxur. OTKMHBTECh HA CIIMHKY Kpeciia U B3TJISTHUTE
Ha pPa3JINYHbIC O6’I)GKTLI, U Bbl YBUAWUTEC, YTO MHOIMC M3 HUX IMOJYYAOT
noxoxue cooOmeHus. Eciam 1nBa cooOLmIeHMs, TOCHUIAEMbIE K Pa3HBIM
00BEKTaM, TTOX0KH, HO HEe OJIMHAKOBBI, TO BaM MOXXET MOAONTH ciierka Ooiee
o01iee KOMIIPOMHCCHOE, KOTOPOE CMOXKET padoTaTh U B TOM, H B JIPYroM
Mecte. OOpaboTyMku [UIsi BceX OOmMUX COOOIIEHWH JOHKHBI  OBITh
CKOHIICHTPUPOBAHBI B €IMHBIN 0a30BbIii Kilacc. Hanpumep, umest O1MH 00BEKT,
nonyuatonuii coodmenust A, B u C, u BTopoii 00beKT, monyyatomuii A, B, D u
E, BBl OMKHBI OCTAaHOBUTHCS HAa MAIEHBKOW HEPAPXHUH KIACCOB, B KOTOPOU
0a30BBI KJIacC peanusyeT o0paboTYMKu coobmenudd it A u B, omun
MIPOU3BOJIHBIN KJIacC peanu3yer oopabotuuk st C, a BTOpOW MPOU3BOIAHBIN
kmacc — obOpabotunku s D um E. Bel mpomomkaere 3TOT mporecc
COCMHEHHS OOIUX JIEMEHTOB B OOIMIMe 0a30BbIE KJIACCHI JO TEX IOp, IMOKa
Hedero OyneT coenuHsTh. Teneppb y Bac ecTh Hepapxus 0a30BbIX KJIACCOB.

Bbr 3amerute, uto, yem Ooyiee OOIIMM SIBISIETCS KJacC, TEM BBIIIE OH
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pacmoniokeH B uepapxuu. Hampumep, Kiacc YIpaBISIONIET0 manager
BEPOSATHO MMEET BCE CBOMCTBA Kilacca 000OIICHHOTO CITyXallero employee, a
TAaKXKE€ HECKOJIbKO  JIOMOJHHUTEIBHBIX CBOWCTB  (TaKMX, Kak CIIUCOK
MOTYMHEHHBIX CITy)amux). Toraa Uil manager MMEET CMBICH Haclie0BaTh
OT employee, MOTOMY YTO 3TO J00aBUT BO3MO>KHOCTH, OTCYTCTBYIOIIHE B
0a30BOM KJjlacce employee.

Ha sTom sTame mporiecca MpoeKTHPOBAHMS BBl BCE €IIIE JaKe HE TI0yMalln
0 TOM, YTO € JJOJDKHO OBITh BHYTPU 00BEKTOB. BBI MO-TIpe)KHEMY HMEETE JIEI0
TOJIBKO C CUCTEMOI 0OMeHa COOOIIEHUSIMHU.

[ToceqHUM TIIaroM Ha 3TOM dTare MPOSKTUPOBAHUS — TIOCJIE TOTO, KaK BB
CEIIAIA ICKU3 MPOCKTa HEePapXUH KIACCOB — OCTAETCS 3aIUCh OINpPEIeICHHMA
kiaccoB. Bel mo0GaBuTe OTKphITHIE (public) (QYHKIMH-WICHBI OIS KaXIO0TO
COOOIIEHUS, TMOIy4YaeMoro OOBEKTOM. Omu o0bpabomuuxu coobujenuil
AGIAIOMCST  eOUHCMBEHHLIMU  OMKPLIMBIMU  YIEHAMU BAULE20 ONPEeOeneHUs
Knacca. Bce ocranbHOE 00cHO Oblmb  3aKPHITBIM WM 3aLUIIEHHBIM.
[MoxpoOHee 06 3ToM nasnee.

99.1. ba3zoBnbIe Kiaacchl J0JKHBI HMETh 00J1ee 0JHOT0
NMPOU3BOIHOT0 00bEKTA

DTO MpocTO apyras TOYKa 3peHHs] Ha Tpeasiayiiee npaBwio. Eciu 6a30BbIii
KJIacC SIBJISIETCSI CIIOCOOOM KOHILIEHTPALIMU CXOJIHBIX CBOMCTB B OJTHOM MECTE,
TO €CTh CMBICJI B TOM, YTOObI HUKOTJAa HE WMETh BCErO OJWH IPOU3BOIHBIN
kiacc. Ecnu oH y Bac OfuH, TO BO3MOXHOCTH 3TOT0 €IMHCTBEHHOI'O ITOTOMKA
JIOJKHBI OBITH TIEPETaHbl POJIUTEIIO.

100. Bo3moskHOCTH, OTIpe/ie/ieHHbIE B 02a30BOM KJIacce,
AOJIZKHBI UCIIOJIB30BaTbLCA 6cemu NNPOU3BOJAHBIMUA
KJ1accaMu

101. Cu++ — »1o He Smalltalk: usoeraiire o01IETO
KJjacca object

[Tponiecc pa3paboOTKU HepapxuM CHU3Y BBEpX OOBIYHO JaeT BaM JIeC U3
MaJICHbKHX JIEPEBBHEB, CKOpEE IIUPOKUX, YeM BBICOKUX. [locTpoenue uepapxuu
CHHM3Y BBEpX IOMOXXET BaM wH30exaTh oOmei mnpoOneMbl A UepapXuii
knaccoB Cu++: kiacca object, OT KOTOPOTro HaclleyeTcsl BCe B CUCTEME, KaK
B Smalltalk. Takoil mpoexkt xopom s Smalltalk, HO, kak mnpaBuiI0, HE
paboraer B Cut+. Kakoe CBOHCTBO MOr OBl peasM30BBIBATH ATOT OOIIWI
object? To ecTh, KAKOE CBOMCTBO JOJIKEH MMETh KaKIbIH O0OBEKT KaXKIOro
KJjlacca B Bauleil mporpamme? EQUHCTBEHHOE, YTO MPUXOTUT HA YM, 3TO —
yIpaBJIeHUE MaMAThIO, CIIOCOOHOCTh 00BEKTa ceds co3maTh. JTO AenaeTcs B
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Cut+ mocpencTBoM orepaTopa new, KOTOPBIH B JEHCTBUTEILHOCTH SBISCTCS
¢yHkuuelt r106ampbHOr0 ypoBHs. (DakTHdecKn BBl MOXKET€ CMOTPETh Ha
rno0anbHeI ypoBeHb Cu++, Kak Ha (QYHKIHMOHATIBHBINA SKBUBAJICHT object B
Smalltalk. Xopomas uepapxus kmaccop Cu++ mpeacraBiseTr co60i 0OBITHO
KOJUICKIIMIO UepapXHii MEHbIIETo pa3Mepa. [IpouuTrpyeM Takoro aBTOpHUTETa,
KaK camoro Besapra Crpaycrpyna — cosmatens Cu++ — 1o 3ToMy ooy’ :

Cubicn 30ecb 3aKmOYaemcss 6 MOM, HMO me CMuil, KOmopble
nooxooam u xopouio nooddepacusaromces 6 Smalltalk, ne obszamenvro
nooxoosim Onsi Cu++. B uwacmuocmu, pabckoe ciedoganue CMUIIO
Smalltalk ¢ Cu++ sedem k nesgpghexmuenvim, ypoonusvim u ¢ mpyoom
conpogodicoaemvim npoepammam Ha Cu++. Ipuuuna 6 mom, umo
xopowui  Cu++  mpebyem  npoexma, KOmopwlii  U381eKaem
npeumywecmsea u3z cucmemvl cmamuyeckux munog Cu++, a He
bopemca ¢ Heti. Smalltalk noodepoxcusaem cucmemy OuHAMUYUECKUX
munos (U moabko) u sma mouka 3penusi, nepesedennas na Cu++,
gedem K Upe3BbluauiHO HEHAOENCHOMY U YPOOIUBOMY HNPUBEOEHUTO
MUnos.

...Boobasok,  Smalltalk noowpsiem nwdeii  cmompemv  Ha
Hacnedosanue, KAk HA eOUHCMEEHMbIl, UIU, N0 MeHbuiel mepe,
OCHOBHOU MEMO0 OpP2anU3AyUU HPOSPAMM, U OP2AHU30EbIEAMNb KIACCbL
6 uepapxuu ¢ eouHcmeenHol gepuwunou. B Cu+t+ xiaccwl sensgiomes
munamu, U Hacledosamue HU 6 KOeM Caydae He AGIAemCsl
€OUHCMBEHHBIM CPEOCMBOM Op2aHusayuu npospamm. B wacmmuocmu,
WAbNOHbL  AGNAIOMCSA  OCHOGHLIM — CPeOCMEOM — NPedCmAageHUs.
KOHMENUHEePHBIX KAACCO8.

OnHoit m3 OONBIIMX TPOOJIEM IUIOXO OPTaHU30BAHHBIX HMEPAPXUH SIBIISETCS
MpeBbIIIeHHE Oara)kHOW HOpMBL. ba3oBble KiIacChl JOKHBI UMETH TMOJS IS
MOJICP’)KKH  BO3MOKHOCTEH, peaqn3yeMbIX pa3IMYHBIMH 00pabOTYHKAMHU.
Ecnu npousBonHBIN Kiacc HE MCMOJIb3YET TaKyl0 BO3MOKHOCTh, TOT/IA €ro
O00BEKT PaCIpOCTPaHSET BCIOAY CBS3aHHBIC C HUM HAKJIAJHBIC PACXO/bl, HE
JaBasi BBITOJA. DTO OJIHA W3 MpobieM uepapxuu B ctuie Smalltalk, umeromeit
OJIHY BEpIIMHY B BUjE 001Iero oobekTa. Bee mosis, momMenieHHbIe B Her0 BaMu
(1 Bce stueiiku B TabiuIle BUPTYaTbHBIX (DYHKIMI), OYIyT MEPeHATHl KaXIAbIM
00BEKTOM B CUCTEME, HE3aBUCHMO OT TOTO, HCIIOJIB3yEeT OOBEKT ATH OIS, WU
HET.

Jlyammum criocob6om m30ekaTh ATOW TPOOJIEMBI SBISETCS HCIOJIB30BaHUE
MHOECTBEHHOT'O HACJICIOBAHUS JIJISl pealTU3alliK KJIacCOB-CMeIIeHui. BoT kak

® Dra murata SBNSETCS OTPHIBKOM M3 CTAaThH, pa3MelleHHoii CTpaycTpynoM B
tenekoHpepennmmu BIX B nmexabpe 1992 r. [lomHOCTRIO CTaThs OMyOJMKOBaHA B KHHTE
Mapruna Xemnepa "Advanced Win32 Programming"(New York: Wiley,1993), pp.72-78.
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cMmemeHne pabotaer. BozBpatuBmmch K HameMy npumepy ¢ employee, BB
MOTJIH OBl peain30BaTh €ro B BUI€ CUCTEMBI KIACCOB CIEIYIOIUM 00pa3oMm:

class employee

{
// comepXxuT BCKH MHOOpMALML, OOWYID IJS BCEX CIIYXAIMX :
// bavunmsa, ampec u T.I.

}i

class manager : public employee

{

// nmobaBygeT mHbOoOpMalLMO, CHELUMOMUHYH IJiS yIpaBJadomero,

// Takyio, KaK CIMCOK [ONUMHEHHBIX CJIyXallMx. YNPaBJISOIUIA TOXEe
// 4aBngeTcs CcilyXallMM, [IO3TOMY MNPVMMEHMMO HAacCJelIoBaHMe

database list of managed emploees;

}

class peon : public employee

{

// mobaBiygeT MHOOPMALMI, CHEUUOMUHYD OJIS NONSHIMKA

manager *this boss;
}
Bce aTo mpuemiieMo 0 TeX mOp, MOKa HE MPUXOIUT BpPEMS CO3/1aBaTh HAIl
CIIMCOK OOBEKTOB employee, KOTOPbI MOJAEPKUBACTCA OOBEKTOM
manager. Bo wmHorux peaimn3danuiax CTPYKTYp HJdaHHBIX 00BEKT ACIacTCA
COXpaHACMBIM IIYTEM HACJICAOBAHUA C€ro KjacCa OT Kiacca, KOTOpBIfI
peanu3yeT To, YTO HY>KHO CTPYKType JaHHBIX IS paboThI 10 Ha3HAYEHHIO. Bbl
MOTJIH OBI cJcJaTh 5TO 34CCh TaK:

class storable; // coxpaHseMEI1
class employee : public storable { /* ... */ };
class manager : public employee { /* ... */ };
class peon : public employee { /* ... */ };

Hanpumep, Mmeton add () kimacca database MOT OBl TIOJTy4YaTh yKa3aTeldb HA
00BEKT storable B KauecTBE CBOEro aprymeHra. Takum crnocoOom roOoi
00BeKT storable (WM 0OBEKT, MPOU3BOJAHBIA OT storable) MOXKET OBITh
no0aBieH B database 0e3 HEOOXOIUMOCTH MOAU(PHUIMPOBATH YTO-THOO B
MpOoTrpaMMe, B COCTaB KOTOPOW BXOJUT Kilacc database.

Bce kaxkercss mpaBWIBHBIM JI0 T€X MOp, MOKAa Mbl pealbHO HE B3IJIIHEM Ha
TO, KaK MCIIONIB3YIOTCA KJIacChl. JlaBaiiTe ckaxeM, 4To 3TO cpenHsis pupma, rue
YUCJIO YIPABJISIONIMX OTHOCUTCA K yuciy nojeHmmkoB kak 100 k 1. OxHako
CIIMCKa YMPAaBJIAIOIINUX HET, €CTh JIUIIb CIIMCOK IMOJCHIIIHUKOB. Tem He MCHCEC,
KaXIblH manager o0naJaeT M3JIMIIHEH COXpaHSAEeMOCTBIO, KOTOpas HUKOI/a
HEe HCronbp3yercsa. Pemmm 3Ty mpoOneMy NpH TOMOIIM MHOKECTBEHHOTO
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HaCJICa0BaHUs.

class storable;

class employee /% ... %/ };
class manager : public employee /% ... %/ };
class peon : public employee, public storable { /* ... */ };

[IpoGmema 3mech B TOM, 4TO 3Ta 'COXpaHSAEMOCThH" SBISIETCS aTpUOYTOM
o0bekTa. JTO He sBisgeTcss 0a30BBIM KJIACCOM B CTaHJAPTHOM CMBICIIE THUIIA
"KpyT s61semcs hurypoit', a ckopee — "TOJNEHITUK S6151eMmCsl COXPAHIEMBIM",
3nech BaKHa 3aMEeHa CYIIECTBUTEIBHOTO Ha MpuiaratensHoe. ba3oBeiii kiace,
KOTOPBIN peann3yeT "CBOMCTBO" THMAa COXPaHAEMOCTH, HA3bIBAETCS KIIACCOM-
cmeuwienuemM, TIOTOMY 4YTO Bbl MOXKETE HPHUMEIINBAaTh 3TO CBOWCTBO K TeM
KJlaccaM, KOTOPBIM OHO HY>KHO, M TOJBKO K 3TUM KjaccaM. XOpOIIMHA METOM
pacro3HaBaHMs STHX ABYX YMOTpeOJIEeHUI HAcJIeIOBaHUS COCTOUT B TOM, YTO
UMS KJTacca-CMEIIEHHUs] OOBIYHO BBIPAXKEHO IMpHIIaraTelIbHBIM (COXPaHsAEMbIH,
COPTHUPYEMBIH, YCTOWYMBBIA, JAUHAMUYECKUH u T.1I.). MIMeHeM HacTosIero
6a30BOro Kij1acca OOBIYHO SIBJISIETCSI CYIIECTBUTEIIBHOE.

Benencteue mpupomsl Cu++ BO Bcex YYeOHMKAaxX paccMaTpUBACTCS
HECKOJIBKO TPOOJIEM C MHOXKECTBEHHBIM HACJIEOBAaHHEM, OOJBIIMHCTBO W3
KOTOPBIX BBI3BIBACTCS POMOOBHIHON HepapXHel KI1acCoB:

class parent {}; // pomuresb
class mother : public parent {}; // Marb
class father : public parent {}; // otrel,
class child : public mother, public father {} // noromok

3nech umeetcs Be TpyAHOCTU. Ecin y parent ecTs MeTOA /IS YKIIabIBAHUS
cmaTb C Ha3BaHHEM go_to sleep (), TO BBl IIOJYYUTE ommuoKy,
MOIBITABIIMCH ITOCIATh TAKOS COOOIICHHE:

child philip; // OWUIUNI — MOTOMOK
philip.go_to sleep(); // oununn, uon conaThb!

[IpoGnema cocTout B TOM, 4TO B 00BbeKTe child Ha caMoOM Jelie J1Ba 00bEeKTa
parent. 3allOMHHUTE, YTO HACJIEOBAaHHE MPOCTO A0OABISAET Mo (JaHHBIE-
wieHbl) U 00pa®oTunku coobmeHnil (pyHkuuu-wiensl). OOBEKT mother
UMeeT KOMIIOHEHT parent: OH COAEPKUT JOMOJHUTEIFHO K CBOUM
COOCTBEHHBIM Bce Tois parent.” To e caMoe OTHOCHTCA M K father.

7 He myraiite 5TOT mporecc ¢ o0beauHeHneM. Y mother Her mojis parent, ckopee
Ta 4acTh mother, KoTOpas ONpeJelicHa Ha ypOBHE 0a30BOTO Kilacca, H300paxaeTcs Kak
"KOMIIOHEHT parent".
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3atem, y child ectb mother um father, y KakJoro w3 KOTOPBIX €CTh
parent. Ilpobnmema ¢ philip.go to sleep() COCTOMT B TOM, 4TO
KOMIIWIATOP HE 3HAeT, Kakod u3 OOBEKTOB parent MOIHKEH TMOJIYYUTHh ITO
COOO0IIIEHHUE: TOT, KOTOPBI B mother, WK TOT, KOTOPBINA B £ ather.®

OmHuM W3 TyTed pelieHus JSTOW TNPOoOJEMBblI  SBISICTCS BBEICHUC
YTOUHSIONIEH (DYyHKIIMU, KOTOpas HAMpaBisieT COOOIIEHHE HYXKHOMY KIIAcCy
(nm oGouMm):

class parent { public: go to sleep(); };

class mother : public parent {};
class father : public parent {};

class child : public mother, public father
{
public:
go_to_sleep ()
{
mother::go_to sleep();
father::go to sleep();

}

Jpyrum perieHueM sBisieTcs BUPTyaibHbIN 0a30BbIN KiIacc:

class parent {};

class mother : wvirtual public parent {};
class father : virtual public parent {};

class child : public mother, public father {}

KOTopLHZ 3aCTaBJIsICT KOMIIMJIITOP ITOMCIIATh B 00BeKT child IHUIIb ONHUH
00BEKT parent, COBMECTHO HCIIOJIb3YeMbIH 00bekTaMu mother u father.
JIByCMBICIIEHHOCTh UCYE3aET, HO MOSBISAIOTCS Apyrue npodiemsl. Bo-nepBrix,
HET BO3MOXHOCTH II0Ka3aTb Ha YPOBHE IIOTOMKA, XOTUTE€ BBLI WIH HET
BUPTyalbHbIM  0a3oBeli  kiacc. Hampumep, B ciuenyromeMm — Kone
tree list node MoOXeT OBbITb WIEHOM Kak JepeBa, TaK U CIUCKa
OJHOBPEMEHHO:

class node;

® Ha camoM Jene HpaBHIIbHEE CKa3aTh, YTO BO BPEMs KOMITHIALMH KOMIIMIATOp HE
3HaeT, OT KaKoro W3 0a30BBIX KJIACCOB parent o0bekT child Haciemyer oOpaboTUMK
cooO0meHns go_to sleep(), XOTA 3Ta MPAaBUIBLHOCTH U MOXET cOute ¢ TONKy. BEI
MOXKCETE CIPOCUTDH, TOYEMY HEOIPCACIICHHOCTh UMCCT 3HAUYCHHUE, BE/Ib OTa (byHKLII/Iﬂ OaHa U
Ta ke B 000ux Kinaccax. KoMmuisTop He MOXET co3/1aTh BETBIICHHE BPEMEHH BBITTOJTHEHUS,
TaK Kak HE 3HAET, KaKoe 3HAuCHHE IPUCBOMTH YyKa3zaTelro this, KOrja OH BBI3BIBACT
(yHKIMIO-4IeH 6a30BOT0 Kilacca.
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class list node : public node {};
class tree node : public node {};

class tree list node : public list node, public tree node {};

B cnenmyromeM BapuaHTe tree list node MOXKET OBITh UIEHOM WM
JiepeBa, WIN CIUCKa, HO He 000UX OJHOBPEMEHHO:
class node;

class list node : virtual public node {};
class tree node : virtual public node ({};

class tree list node : public list node, public tree node {};

Bam Obl x0Ten0Ch JenaTh 3TOT BBIOOP IPU CO3AaHMM tree list node, HO
TaKOW BO3MOXHOCTH HET.

Bropoii mpoOiiemoit  siBisieTcss  MHUIMAnM3anus. KOHCTPYKTOpHI B
list node W tree node, BEPOATHO, MHUIMAIU3UPYIOT 0a30BbIi Kiacc
node, HO pa3HbIMU 3HaueHUsMH. Eciu mmeercst Bcero oauH node, TO Kakou
W3 KOHCTPYKTOPOB BBINOJIHHUT 3Ty HHULMaIn3anuio? OTBET HENpPUATHBIN.
NuunnuanuzupoBarh node JIO0JKEH HacieAyeMbId MOCIEAHUM IMPOU3BOIHBIN
kinace (tree list node). XoTa 3TO JEHCTBUTENBHO IUIOXAask MBICIbL —
TpeboBaTh, YTOOBI KJIAacC 3HAI O YeM-TM00 B HEpapXuu, KpOMe CBOMX
HEMOCPEACTBEHHBIX pPOAUTENe — wHHade ObLUI0 OBl CIMIIKOM CHUJIBHOE
BHYTpPEHHEE CBSI3bIBAaHUE.

OOparHas cTOpOHA TOH Ke caMol MPOOIEMBI IPOSIBIIAETCS, €CIH Y BacC €CTh
BUPTYyaJbHbIE (PYHKIMH KaK B CJIEIYIOLIEM KOJIe:

class persistent
{
public:
virtual flush() = 0;
}i

class docl: wvirtual public persistent
{
public:
virtual flush() { /* coxpauurhb naHuele docl Ha mmcke */ }

b

class doc2: virtual public persistent

{

public:

virtual flush() { /* coxpauurb maHuee doc2 Ha amucke */ }

b
class superdoc : public docl, public doc2 {};

persistent *p = new superdoc()
p->flush () ; // OIMBKA: kakasa m3 oyHkumit flush () Be3BaHAa?
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102. CMmelneHns He T0KHBI HACJIEA0BATHLCH OT Y€ro
MOIaJIo0

103. CmemeHusi 10JKHbI ObITh BUPTYAJIbHBIMU
0a30BbIMH KJIACCAMU

104. Uaunuaau3upyiTe BUPTyajibHble 02a30Bble KJIACCHI
MPHU NOMOIIM KOHCTPYKTOPA, HCHOJIL3YeMOI0 M0
YMOJTYAHHIO

Br1 MoxkeTe cBecTn 10 MUHUMYMa paCCMOTPCHHBIC paHEC HpO6J’[€MBI, CTapasicCb
NpUACPKUBATBCA  CIICAYIOINIUX IIPaBUJI (MHOFI/IG CMCHICHHUA HC MOI'YT
COOTBECTCTBOBATH UM BCEM, HO BbI JlenalTe BCe OT Bac 3aBI/IC}IH_Ie€)Z

e Ecau MOXHO, TO CMELIEHHUS] HE JOJKHBI HAclelOoBaThCs OT 4Yero Moraio,
TEM CaMbIM IOJIHOCTBIO YCTpaHsisi MpodiaeMy poMOOBHIHOW MEPAPXUH MPH
MHO’KE€CTBEHHOM HACJIeIOBaHHH.

e Jlns cMmemieHus JOHKHA 00eCTIeYuBaTHCSl BOZMOKHOCTD ObITh BUPTYaIbHBIM
0a30BBIM KJaccoM s TOro, 4dYroObl HE BO3HUKama mpolieMa
HEOIPEIeICHHOCTH B CIy4ae, eClId y Bac BCE XK€ MOIy4YHnIach poMOOBUIHAS
CTPYKTYpa KJIacCOB.

e Ecau MOXHO, TO CMEIIEHHE JOHKHO BCErJla CTPOUTHCS C MCIOJIb30BAaHUEM
TOJBKO KOHCTPYKTOpa MO yMOJNYaHHIO (HE MMEIOLIET0 apryMEHTOB). JTO
ynpouaer opopMIIEHHE CMEIIEHUS B KauecTBe BHPTYalbHOTO 0a30BOTO
KJlacca, IOTOMY 4YTO BaM HE HY>KHO OyJeT 3a00TUThCS 00 MHUIMAIH3ALNU
Oounbliel 4acTH HacieayeMoro o0bekTa. B KOHIIE KOHIIOB, IO YMOJTYaHUIO
BCEI'/la UCIOJIb3YETCSI KOHCTPYKTOP MO YMOJTYAHHUIO.
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105. HacienoBaHue He MOAXO0AUT, €CJIH Bbl HUKOIA He
NMochLIaeTe CO00ImEeHUus 0a30BOI0 KJIACCA 00bEKTY
NMPOU3BOJHOIO KJjacca

106. Be3xe, rae MOKHO, IPeANOYUTANTE BKIIOYEHHE
HaCJIeI0BAHUIO

107. Ucnoab3yiTe 3aKpbIThIe 0a30Bble KJIACCHI JIUIIb
KOT/1a BbI 10JI’KHbI 00€CIIeYUTh BUPTYaJIbHbIE
3aMelleHus

I'maBHast BBITOIa OT HACJEOBAaHUS COCTOMT B TOM, YTO BBl MOXXETE IHCATh
YHHUBEPCAJIBbHBIN KOJI, MAHUITYJIUPYIOIUH 00beKTaMu 0000IIeHHOr0 6a30BOro
KJlacca, M TOT JK€ CaMblil KOJ MOXET TaKKe MaHUITyJIMPOBaTh OOBEKTaMHU
MIPOU3BOJIHOTO KJlacca (MM TOYHEE, MOXKET MaHUIYJIHPOBATH KOMIIOHEHTOM
0a30BOro Kilacca B 00BEKTE MPOW3BOAHOTO Kiacca). Hampumep, BB MOXKeTe
HanucaTh (DYyHKIMIO, KOTOpas IedaTaeT CIUCOK OOBEKTOB (Urypa, HO 3TOT
CIHCOK Ha CaMOM Jielie COJCPKHUT OOBEKTHI, KOTOPBIC YHACJIEIOBaHBI OT
¢Gurypsl, Takue Kak Kpyr ¥ JUHHS. TeM He MeHee, (DYHKIMH TEYaTH 3TOTO
3HATh He HYkHO. OHa BIIOJIHE TOBOJIbHA, CYUTAsI UX O0OOIICHHBIMU (DUTYPaMH.
DTO Ka4eCTBO SBJIACTCS TEM, YTO UMEIOT B BHIY, KOTJIa TOBOPAT O MOBTOPHOM
UCTOJIb30BaHUM KOJia. BBl MOBTOPHO HMCMONB3yeTe OAWH M TOT K€ KO IS
pa3HBIX JeN: BpeMEHaMHU OH TeyaTaeT KpyT, BpeMeHaMU — JTUHHIO.

Ecmu BBl 0OHapy)mimm y ce0si 00BEKT MPOU3BOTHOTO KiIacca, OT KOTOPOTO
HUKOTJIa HE TpeOyeTcs HCIOIb30BaTh BO3MOXKHOCTH 0a30BOr0 Kiacca, To,
BEpOSITHO, B TPOCKTUPOBAHHHM HWEPAPXUH €CTh KaKas-TO OINUOKa, XOTs
BCTPEYAIOTCS PEIKHE CIy4ad, KOTJla TaKoe IMOBEJACHUE MPUEMIIEMO; TIODTOMY B
S3bIKE €CTh 3aKphIThlie 0a30BbIe Kiacchl. Ho Bce ke BKIIOUeHHE (Ha3HAUYCHHE
o0OBbeKTa ToOJIeM B Kiacce, a He 0a30BBIM KIJIACCOM) BCEr/Ia Jydlle, 4eM
HacyeoBaHue (IIpU yCIIOBUHU, KOHEYHO, YTO Y Bac €CThb BBHIOOD).

Ecmu 00BeKT MpOM3BOMHOrO Kiacca HUKOTAA HE MOJIy4aeT COOOIICHHS
6a30BOro Kjacca, TO BEpOsITHEE BCErO0 KOMIOHEHT 0a30BOro Kiacca B 0OBEKTe
MIPOU3BOJIHOTO KJIAcCa JIEHCTBUTENILHO JOJDKEH OBITh MOJIEM, M HACIICOBAHUE
BOBCE HE JIOJDKHO MCIOJIb30BaThCsl. BMecTo BOT 3TOTO:

class derived : public base

{
}i

BaM IIOYTH BCCT A JIyUIIC ACJIaTh TaK:

class derived

{

base base obj;
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}i

Hcnonp3yiiTe 3aKpbIThbie 0a30BbIe KJIACCHI JIUIIb B CIIydYasX, KOTAa BaM HYXHO B
IPOM3BOTHOM KJIACCE MEPErpy’kaTh BUPTyalbHbIe (YHKIIMK 0a30BOTO Kiacca.

VYnaaunelii  mpuMmep — MOAOOHOTO  HEMPAaBHJIBHOTO  HMCIOJIb30BaHUS
HACJIEJJOBaHUs €CTh BO MHOTHMX HepapXusx kiaccoB mis Windows, KOTOpbie
HAaCJIEAYIOT KJacchl Tma "auanoroBoe okHO" oT "okHa". OJHAKO B peanbHOU
porpaMMe Bbl HUKOT/A HE TIOCHUTIAETE OTHOCSIINECS K OKHY COOOIIEHHs (THUIa
"caBuHYThCA" WM "M3MEHHUTH pa3mep') B IMATOTOBOE OKHO. TO ecTh
JIMAJIOTOBOE OKHO He A6/1siemcsi OKHOM, 110 KpaiiHel Mepe, ¢ TOYKHU 3pEHUs TOTO,
KaK JUaJlorOBOE OKHO MCHOJB3yeTcs B mporpamme. CKopee JHajoroBoe OKHO
WCTIONB3YET OKHO, YTOOBI ceOs moka3ath. CiioBo "ssnsemcs" monmpa3symeBaeT
HacjeloBaHue, a '"ucnoav3yem" — BKIIOUEHHE, KOTOPOE 3/IeCh JIydllle
MOJIXO/TUT.

[MomoOHOE TMIOXO€ MPOEKTUPOBAaHHE, MEXKIy INPOYUM, OOBIYHO HMEET
NPUYMHON OTCTYIUICHHE OT TMpaBHJa OIpeJeleHUs] OOBEKTOB B TIEPBYIO
ouepens. To ectb konuemiusi "okHa" B Microsoft Windows mmeeTr cmbica
TOJNIBKO JJIi TOJCUCTEMBbl BHU3YyaJIbHOTO BbIBOJA. JlMamoroBoe OKHO
n300paXkaeTcsi B BUJIE OKHA, HO ITO He 3HAYUM, 9TO ITO OKHO, JaXe €CIH
HOJICHCTEMa BU3YaJbHOTO BBIBOJA MPEINOYUTAET €ro paccMaTpuBaTh B ATOM
kagectBe. [lnoxoe TpoeKTUpOBaHWE TMONyYaeTcs, KOTJa HCXOIAT W3
CYILIECTBYIOIIEH CHUCTEMbI BH3yaJlbHOTO BBIBOJA M 3aTE€M IOMEIIAIOT BOKPYT
Hee O0OJIOYKY MpH TOMOILIM OWOIMOTEKH KIAcCOB, BMECTO TOTO, 4YTOOBI
UCXOIUTh W3 ONHCAHUS TPOTPaMMBI, peIIas 3aTeM, KaK pealn3oBaTh B
nporpaMmme peajabHble OOBEKTHI.

108. IIpoexkTHUpyiiTe CTPYKTYPHI JAHHBIX B MOCJIETHIOI0
ovepenb

JloOaBiieHre MOl MaHHBIX BBIIONHACTCS B IPOIECCE MPOSKTHPOBAHHS B
HIOCJIE/THIOK oYepenb. J[pyrumu clioBaMu, TOCIE TOTO, Kak BBl pa3paborann
COO6HICHI/I$I, BaM HYXHO IIOHATD, KakK pc€ain30BaThb BO3MOXXHOCTH,
3ampaligBaeMble TUMH COOOMICHUSAMH. BeposiTHO, 3TO TpyaHeiIas 4acTb
npoiecca 00bEKTHO-OPUCHTUPOBAHHOTO MPOSKTHPOBAHUS ISl CTPYKTYPHOTO
IpOrpaMMHUCTa: 3aCTaBUTh ceOs HE JyMaTh O JeXalleld B OCHOBE CTPYKType
JTaHHBIX JIO TeX IOp, MOKa He OyJeT TOTOBHI IOJHOCTHIO CHCTEMa OOMeHa
COOOIECHUSAMH U HePapXHs KIaCCOB.

B a3TOT MOMEHT mpolecca MPOSKTUPOBAHUS BBl TaKkKe H00aBiseTe
3aKpeIThIe (private) '"paGoume" (wim "BcmomMoraTenbHbIE") (YHKITHH,
KOTOpbIE IOMOTAIOT 00pabOTUYMKaM COOOIIEHUI CIPaBUTBCS CO CBOEH
paboTOM.
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109. Bce n1aHHbI€E B ONpee/ieHUN KJIacCa J0JKHbI ObITh
3aKPbITHIMHU

110. Hukoraa He J10mycKaiiTe OTKPbITOr0 J0CTyNA K
3aKPbITHIM IAHHBIM

Bce nanHble B OmpeneneHHH Kiacca JOJDKHBI OBITh 3aKPHITHIMH. TodYKa.
Hukakux uckmouennii. [Ipobriema 37ech 3aKkiirodaeTcsi B TECHOM CLETUICHUH
MEX/1y KJIaCCOM U €ro MOJb30BaTeNsIMU, €CIM OHU MUMEIOT HPSIMON JOCTYI K
MOJIIM JaHHBIX. Sl TpUBEIy BaM HECKOJIbKO mpumepoB. CKakeM, Y Bac €cTb
KJIacC string, KOTOPBIN UCIOJB3YET MAaCCUB TUNA char JUIsl XpaHEHHs CBOUX
naHHbIX. CrycTs Tof K BaM oOparaeTcs 3aka3uuk u3 [lakucrana, moaTtomy Bam
HY>KHO IEpPEBECTH BCE CBOM CTPOKH Ha YpIy, YTO BBIHYKIAeT NEPEeUTH Ha
Unicode. Ecnam Bam CTPOKOBBIM KJIACC TO3BOJIIET KaKOW-THOO TOCTYN K
JokabHOMY Oydepy char*, Win ceiiaB 3TO MoJie OTKPBITHIM (public), uiamn
onpeaenuB GyHKINIO, BO3BPAIIAIONIYI0 char*, TO BbI B 0OJBIION Oefe.
Barmsiaem Ha koa. Bot deticmeumenvro minoxon mpoeKT:

class string

{

public:
char *buf;
//

}i

£()

{
string s;
//

printfi;%s/n", s.buf );

}

Ecnu BbI HonpoOyeTe U3MEHUTH olpezielieHue buf Ha wchar t* amst paboTsl
¢ Unicode (uto npeanuceiBaetcst ANSI Cu), T0o Bce pyHKIMH, KOTOPbIE UMENU
NpSIMOI JOCTYM K Moo bu f, mepecratoT padotars. U Bl OyneTe JOIDKHBI HX
BCE TIePENUCHIBATS.

Jpyrue  pojaCTBEHHBIE MPOOJEMBI  MPOSBISIOTCS BO  BHYTPEHHEH
COTJIACOBAaHHOCTH. EcCiM CTPOKOBBIN OOBEKT COAEPKHUT Moje length, TO BB
Moriu 061 MoauduuupoBath Oydep 6e3 momupukamuu length, TeM cambiM
paspymuB 3Ty CTPOKY. AHAJIOTHYHO, JAECTPYKTOpP CTPOKH MOT OBl
NPENONIoKNATh, YTO, TaK Kak KOHCTPYKTOp pa3MecTHn 3ToT Oydep
MOCPECTBOM new, TO Oyzaer Oe3omacHee Tniepenarh ykaszareab Ha buf
onepatopy delete. OnHako eciu y Bac MpsIMOW JOCTYI, TO BBl MOIJIA Obl
c/ienarth 4To-HUOY b THIIA!
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string s;
char array[128];
s.buf = array;

U OpraHu3alysl NaMATH pa3pyllaeTcs, KOrjga 3Ta CTPOKa MOKHIAET 00JIacTh
IeUCTBHUA.

[TpocToe 3akpbITHE TPH MOMOILIM MOAH(HUKaTOpa private mois buf He
MOMOTaeT, €cld Bbl MpOAOIDKaeTe obecrneynBaTh JOCTYN MOCPEACTBOM
¢ynkuuu. JIuctuHr 7 MOKa3bIBAaeT (parMeHT MPOCTOTO OMPENIEICHUSI CTPOKH,
KOTOpoe OyZeT HCIOIBb30BATHCS MHOW HECKOJIBKO pa3 B OCTABIIEHCS YacTH
9TOM raBbl. (YTpolleHue, cieJaHHOe MHOM, CBEJIOCh K TIOMEIIEHHIO BCErO B
OJIMH JIMCTHUHT; OOBIYHO OTpeesieHue Kjacca U BCTpoeHHbIe pyHKINU OyayT B
3aroJIoBOYHOM (paiine, a octaabHOU Koa — B (aiiie .cpp).

JIuctuHr 7. [IpocToit cTpOKOBBIN KiIacc

1 class string

2 A

3 char *buf;

4 int length; // nnuHa Oybepa (He CTpPOKMU) ;

5

6 public:

7 virtual

8 ~string( wvoid );

9 string( const char *input str = "" );

10 string( const string &r );

11

12 virtual const string &operator=( const string &r );
13

14 virtual int operator< ( const string &r ) const;

15 virtual int operator> ( const string &r ) const;

16 virtual int operator==( const string &r ) const;

17

18 virtual void print( ostream &output ) const;

19 //

20 };

21 /) mmmm e
22 inline string::string( const char *input str /*= ""*/ )
23 {

24 length = strlen(input str) + 1;

25 buf = new char|[ length ];

26 strcpy( buf, input str );

27 } B

28 /e e
29 inline string::string( const string &r )

30 {

31 length = r.length;

32 buf = new char|[ length ];

33 strcpy( buf, r.buf );

34 }

35 /) e
36 /* BupryaneHeNf */ string:: ~string( void )

w
~J

{
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

delete buf;

BUpTyaJsbHENL */ const string &string::operator=( const string &r)

if( this != &r )
{
if( length != r.length )
{
free( buf );
length = r.length;
buf = new char|[ length ];

}
strcpy ( buf, r.buf );

}

return *this;
BUpPTyasbHEM */ int string::operator< ( const string &r ) const

return strcmp (buf, r.buf) < 0;

BUMpPTyaJbHENL */ int string::operator> ( const string &r ) const

return strcmp (buf, r.buf) > 0;

BMPTyaJibHEL */ int string::operator==( const string &r ) const

return strcmp (buf, r.buf) == 0;

inline ostream &operator<<( ostream &output, const string &s )

{

//
//
//

dTa QyHKIMS He sSBJgeTCsa byHKUMeN-uJeHoOM Kjacca string,
HO He IOOJIXHA OBTb IOPYXeCTBEHHOM, INOTOMYy UYTO MHOM TYyT
peanmM30BaH METOH BBIBOIA CTPOKOM CBOEI'O BHAYEHMS.

s.print (output) ;
return output;

Brl 3ametnTe, 9TO S YMBIIIIEHHO HE pPEANM30Ball CIECMYIONIYI0 (YHKIHIO B
JIUCTHUHTE 7:

string: :operator const char* () { return buf; }

Ecnu O0b1 peanu3oBait, TO MOT OBI ClIeaTh CIICIyIOIIee:
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void f( wvoid )
{

string s;
/).
printf ("$s\n", (const char*)s );
}
HO s HE CMOTY peajau3oBaTh (yHKIHUIO operator char* (), kotopas Obl

paborana co crpokoii Unicode, ucmomb3ytomei s cumBona 16-6ut. S
JoJKeH Obl ObLT HamucaTh (QYHKIHIO operator wchar t* (), TEM caMbIM
MOIU(PHUIHMPOBAB KOJ B PyHKIUH £ () :

o

printf ("$s/n", (const wchar t*)s );

Tem HEe MeHee, OJHUM M3 TJABHBIX CIy4aeB, KOTOPBIX S CTaparoch M30€KaTh
npu ITOMOIIH 00BEKTHO-OPUEHTHPOBAHHOT O MOJIX0/1a, SIBIIAETCSA
HEOOXOIUMOCTh MOAU(UKAMKY MOJIb30BaTeNsl O0BEKTa IpU HM3MEHEHUU
BHYTPEHHETO ONPEAETICHHS ITOT0 00BEKTa, MOITOMY Ipeodpa3oBaHue B char*
HETIPUEMIIEMO.

Taxoke ecTh MpoOJieMbl CO CTOPOHBI BHYTPEHHEH coryiacoBaHHocTH. Mmes
yKazaresib Ha buf, Bo3BpalleHHbIH (QyHKIUEH operator const char* (),
BBl BCE € MOXETe MOAM(PHUIMPOBATH CTPOKY TNPHU IMOMOINM YKazaTels H
HCIOPTUTHL TMoJie length, XOTd I 3TOTO0 BaM IPHUAETCA HEMHOIO
rnocrapaThCs:

string s;

//

char *p = (char *) (const char *)s;
gets( p )

B paBHOIl cTemeHu cepbe3Has, HO TpyJHee OOHapy)kuBaemas Ipobiema
BO3HMKAET B CIIEAYIOIIEM KOJIE:

const char *g( void )
{

string s;

//

return (const char *)s;

}
Onepanus npuBENEHUs BBI3BIBAET (PYHKIMIO operator const char* (),
BO3Bpamawiy buf. TeM He MeHee, AECTPYKTOp Kiacca string mepemaer
stot Oydep omeparopy delete, Korja CTpoka MOKUAAET 00JACTh JACHCTBHS.
CnenoBatenbHO, (PyHKIMA g () BO3BpalllaeT yKa3aTelb Ha OCBOOOXKICHHYIO
namsTh. B oTIMuYMe OT MpemplIyIiero mpuMepa, Ipu 3TOH BTOpOi mpodieme
HET 3aKpY4YEHHOI'0 OllepaTropa IPUBEACHUS B JIBa 13Tala, HAMEKAIOIIETO Haw,
YTO YTO-TO HE TaK.

Peanuzanuss B nucTHHre 7 WCHpaBiIsieT 3TO, 3aMEHUB NpeoOpa3oBaHHE
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char* Ha 00pabOTYMKOB COOOIICHHI THIIa METOJIa CaMOBBIBO/IA (print ()).
51 GBI BBIBEJ CTPOKY ITPU MOMOIIH:

string s;
s.print ( cout )

WIn:

cout << s;

a He ucnoip3ysa printf (). Ilpm 3TOM cOBCeM HET OTKPHITOrO JOCTYIa K
BHyTpeHHeMY Oydepy. OyHKINN OKPYKEHHUS MOTYT MEHBIIE OECIIOKOUTHCS O
TOM, KaK XpaHSATCSI CUMBOJIBI, JIO T€X IIOp, IOKa CTPOKOBBIM 0OBEKT MPABUIBHO
OTBEYAaeT Ha COOOIICHHWE O CaMOBBIBOJEC. Bbl MOXET€ MEHSTh CBOWCTBa
NPE/ICTABICHUS CTPOKM KaK XOTUTE, HE BIIMSS Ha OTIPABHUTEINS COOOIICHHS
print (). Hampumep, cTpokoBbIii 00BEKT MOT ObI copepkath aBa Oydepa —
omuH s crpok Unicode u npyroit ansi cTpok char* — u obOecnieuuBaTh
MIePEeBOJ OJTHOM CTPOKH B APYTyI0. Bbl MOrin Obl gaxe J00ABUTH ISl IEpeBOIa
Ha (paHIy3cKuil s3bIK cooOlleHHe translate to French() U MONy4YuTh
MHOTOSI3BIKYIO CTPOKY. Takasi CTereHb H30JISIIUN U SIBIISIETCS LEIbI0 00bEKTHO-
OPHEHTHPOBAHHOI'O TPOTPAMMHUPOBAHUS, HO BBl €€ HE J00bETeCh, €CIIM He
Oy/ieTe HeNPEeKIOHHO CIIeI0BaTh STHM IpaBHiIaM. 31eCh HET MecTa KOBOOSIM OT
IIPOrpaMMHUPOBAHMUSL.

110.1. He moab3yiiTech pyHKuMsiMM THIIA get/set
(YTeHMs1 M IPUCBANBAHUA 3HAYCHUI)

OTO NpaBWIIO B AEHCTBUTEIBHOCTH TO K€, YTO M Ipeblayllee "BCe NaHHBIE
JOJDKHBI OBITH 3aKpbITHIMU". I BBLAENMI €ro, HOTOMY 4YTO €CThb TaKas
pacrpocTpaHeHHasi OoIMOKa CpeAd HAYMHAIOUIMX IMporpaMMmucToB Ha Cut+.
Her pasaunsr mexny:

struct xxx
{
int x;

b

class xxx {
private:
int x;

public:
void setx ( int ix ){ x = ix; }
int getx ( void ) { return x; }

}

3a UCKJIIFOYEHHEM TOU, UTO BTOPOM BApHAHT TpyIHEe unuTaTh. IIpocTo caemnars
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JIAHHBIE 3aKPBITBIMH HEJOCTATOYHO: BaM HYKHO HM3MEHHUTb 00pa3 MbICIEH.
[ToxBenem UTOT 110 HECKOJIBKUM YIIOMSIHYTBIM PaHEE ITyHKTaM:

e (CooOmenue peanuszyer CcBOHCTBO. OTkpbiTas (public) ¢yHKIHA
peanmzyet o0paboTunk coodmienus. 1oy TaHHBIX — JIMIITHIE BO BHEITHEM
MUpE; Bbl JT00ABJIIETE WX JIMIIb JUI TOTO, 4TOOBI MMETh BO3MOXKHOCTH
peann3oBaTh CBOMCTBO. JJoCTyN K HUM JOJKEH ObITh HEBO3MOJXKEH.

3ameTbTe, YTO BBl OyJeTe H3pelnKka BHUAETh OOpadOTYHK COOOIIECHUH,
KOTOPBIi HHUYEro HE JeNlaeT, KPOME BO3BpaTa COJCPKHMOTO TIONS WM
MOMEIIAET B MOJIe 3HAYCHUE, IEPEAaHHOE B BUAE apryMeHTa. DTOT 00paboTInK
TEM HE MeHee He sBJseTcs (QyHKIHMeW Tuma get/set. Bompoc B TOM, Kak
BO3HHMKAET Takasi cuTyanus. Her abCOMOTHO HMYETO MJIOXOT0 B TOM, €CIH BBI
HauMHAeTe C psja COOOUICHMH W 3aTeM peliaeTe, 4YTO CaMbIM HPOCTHIM
CIOCOOOM peann3aluy COOOMCHHS SBISIETCS TIOMEICHUE CIIeUAILHOTO OIS
B Olpenernenne kiacca. Jpyrumu ciaoBaMu, 3TOT 00pabOTYMK COOOIICHUN HE
SIBJISIETCSA YCJIOKHEHHBIM CIIOCOOOM JIOCTyNna K TIOJI0; CKOpee, 3TO ToJje
SBIISIETCS IPOCTBIM CIIOCOOOM peann3oBaTh cooOmIeHne. XOTs BbI ONAIU B TO
K€ MECTO, BBI ITOTAIN Ty/1a COBEPILICHHO IPYTUM ITyTEM.

Koneuno, »ta opranmszamms o3HadaeT, uro Cut+ He MOXKeT ObITh
3¢ ¢deKTUBHO HCMONb30BaH B ruOpuaHodt cpeae Cu/Cu++, moromy 4dTO
uHTEepdeiic  Mexay JABYyMS  IOJOBHHAMH  NPOTPAMMBI  YHHYTOXKAET
MHKATCYJIALNIO, KOTOPOil BBl TaK CHJIBHO CTapaluch NOOUTHCA. B m3BEeCTHOM
CMbIciie kajb, uro Cut+ co3zmaH Ha ocHoBe CH, OTOMY 4YTO 3TO MPOCTO
MOJICTPEKAET HAC K OLTMOKaM.

3akoHYYy ASTOT paszzaen Oonee peanbHbIM mpuMepoMm. Kak-To pa3 s Buumen
uHTep(deric, B KOTOPOM OOBEKT "kajsieHmapb'" TO3BOJSI IOIH30BATEIIO
MHTEPAKTHBHO BBIOMpATh NaTy, IIENKass MBIIBI0 HAa KaKOM-THOO W3 JHEH,
MOKa3aHHBIX Ha  W300pakeHWW  KajeHmaps. "Kasienmapn' — 3areM
SKCHOPTHUPYET ATy ATy B APyTHe YacTH MPOrpaMMBbI, IOMeIas ee B OOBEKT
"maTa", KOTOpBI BO3Bpamiaercss u3 coobmeHus get date (). IIpobiaema
3leCh B TOM, 4YTO TPOCKTUPOBAHHE BBHIMOJHEHO BBHIMOJHEHO HAM3HAHKY.
[IporpaMMHUCT MBICTHJI CTPYKTYPHBIMH KaTeTOPUSIMH, a HE OOBEKTHO-
OPUCHTUPOBAHHBIMH.

[Ipu BBINONHEHUM IOJKHBIM 00pa30M €IUHCTBEHHBIM BUAMMBIM B JIPYTHUX
4acTAX MPOrpaMMbl 00bEKTOM ObLT OBl 00BEKT "maTa". "Iara" ucmons3oBana
OBl 00BEKT "kameHnnaps" JUTST peanuzanuu CO00IIeHUS
"MHMLMamm3npyn cebs" (KOTOpoe MOMIO Obl OBITh KOHCTPYKTOPOM), HO
"kasenmapb" OBl comepkaics BHyTpu "maTe!". OmpeneneHue Kiacca
"kasienmapb" MOXHO ObUTO OBl JaKe BIIOKHTH B OIPEACICHHE Kiacca
"mara". OOwbexkT "mata" Takke Mor Obl TMOAJAEPKUBATH  JIPYTHE
MHHIAAIA3UPYIOIIHE cooOuieHus, Takue KaK
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"uHMLManM3upyM cebs OT pemakTupyemMoro BBoma" WIH
"MHMLMAaIM3MPY cebs M3 CcTpoku', HO BO BCEX ClIydasx 00bekT "mara”
OTBEUaeT 3a  HYKHOE JUId  HWHHUIMAIU3allid  B3aUMOJEHCTBHE  C
MOJIb30BATENbCKUM HHTEpdeiicoM. OcTalbHas 4acTh MPOTPAMMBI MPOCTO OBl
HETIOCPEJACTBEHHO HCIOIb30Baa "mary'"; HUKTO, KpoMme "maTer", qaxe Obl HE
3HANl O CYMIECTBOBaHMHM 00BEKTa "waseHnmapb". To ecTh BbI ObI OOBSBUIH
"mary" W mnpukazamu eil cebs HMHUIMAIU3UPOBATh. 3aTEM BbI MOXKETE
nepenaBath 00beKT "maTa" Bcromy, Kyaa HeoOxoammo. Kowewno, "mara"
JIOJDKHA Takke yMeTh ce0si BBIBECTH, TiepeciiaTh B (aitn unu u3 (aiina,
CPaBHHTH ce0sl ¢ PYTHUMHU JaTaMH U TaK Jajee.

111. OTkaxkurech 0T BbIpaskeHuil si3bika Cu, Koraa
nporpammupyere Ha Cu++

Mmuorue u3 npoOieM, pacCMOTPEHHBIX B TPEABIIYIINX MPABHJIAX, BHI3BAHBI
nporpamMmMmuctamMd  Ha CH, HE JKEJalolMMU OTKa3aTbCd OT 3HAKOMBIX
BeIpakeHuit Cu nipu niepexojie Ha Cu++. Ta ke camast mpoOsemMa CyIecTByeT |
B €CTECTBEHHBIX SI3bIKaX: BaM OyAeT TSHKENO 3aCTaBUTh ceOs TMOHATH IIO-
(dpaHIly3cKH, €ClIH BBl TPOCTO TEpPEBENETe AHTVIMACKHE BBIPAXKEHHS B HX
OyKBaJIbHbIE SKBUBAJICHTHI.

XopomuM mpuUMepoM 3Toi mpobrembl B Cut+ sBiseTcs char*.
BonbmmHCTBO nporpaMMucToB Ha CH HHU 3a 4TO HE COIVIAIIAIOTCS OTKA3aThCs
OT WCIIOJIb30BaHUs CTPOK B BHnE char*. [IpoGrema 3akiaro4aercs B TOM, YTO
BbI IIPUBBIKJIM CMOTPETh Ha char* U JyMarh, YTO 3TO CTPOKA. DTO HE CTPOKA.
Ot0 yKazarenb. YO0eKIEHHOCTh B TOM, YTO YKa3aTellb — 3TO CTPOKa, OOBIYHO
BBI3BIBAET MPOOJIEMBI, HEKOTOPBIE M3 KOTOPBIX 5 YK€ pacCMaTpUBal, a Apyrue
OyIyT pacCMOTpEHBI MO3/THEE.

Cumrnromamu 3TOH MpoOJeMbl sIBISETCS MOsABIEHUE char* riae-HUOYIb B
porpamme, Kotopasi MoAAEpKUBAET Kiacc string; Bbl JOJKHBI J€laTh BCE
Ha 3bIKE string. OO000mmMM 3TO: YTOOBI 3aCTaBUTh  OOBEKTHO-
OPHEHTUPOBAHHYIO CHUCTEMY paboTaTh, 6ce 001x#CHO Obimb OOBEKTAMHU.
OcuoBuble Tumbl CH HE OYEHb NPUMEHHMBI, 32 UCKJIIOUYCHHUEM TITyOOKUX Henp
HU3KOYPOBHEBBIX (YHKIIMI-YIEHOB Kilacca HU3KOTro ypoBHsA. WHKamcymsus
Balero char* B Kiacce string pemuT MHOXKECTBO MPOOJieM, U MOTPATUTE
Maccy BPEMEHH, NBITAasACh MOAACPKUBATH char*, NMPU TOM, YTO CYILIECTBYET
BITOJTHE XOPOIINH KJIACC st ring, KOTOPBIM MOXKET JeNaTh Ty )K€ padoTy.
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Omnpenenenne kiacca He 00s3aTEIbHO YBEIWYMBAET HAKIIAJHBIE PACXOJBbI,
MO3TOMY 3TO HE MOXKET OBbITh ompasaanueM. Ecim Bamn kjacc string mmeer
€MHCTBEHHOE MoJIe char*, U €ciIu BCE U3 METOAOB SBISIOTCA BCTPOSHHBIMU
(GYHKIMSAME, TO BAaIM HAKJIaIHBIE PACXO/IbI HE IPEBBICAT T€, KOTOPbIe OBl y Bac
OBUIH TIPU MPSMOM HMCTIOJIB30BaHUM char*, HO 3aTO BBI MTOJyYUTE BCE BBHITOIBI
COTPOBOXACHHUS, NpeaocTaBisgeMble kiaccamu Cu++. bosnee Toro, y Bac Oyzaer
BO3MO>KHOCTb HacJeI0BaTh OT string, 4YTO HEBO3MOXKHO C char*.

Bo3bpMeM B kadecTBe mpuMepa yIpaBiIsSIoNui dyieMeHT-peaakTop Windows
— MaJIeHbKO€ OKHO, B KOTOpPOM TIOJIb30BaTelb BBOJUT JaHHBIE.
(ITporpammuctsl juis X-Window, ans Bac "ynpasmnstoniuii anement”" Windows
— 3TO NMPHUMEPHBIA SKBUBAJIEHT widget). YHpaBistomuii 31eMeHT-peaaKkTop
MMEET BCE CBOMCTBA KaK OKHA, TaK U CTPOKH, U, CJIEOBATEIbHO, BaM ObUIO OBl
JKEJIaTeIbHO €r0 peann30BaTh, HaclIEAys OJHOBPEMEHHO OT Kiacca window U
OT KJ1acca string.

112. IIpoekTHpYHTE C yUETOM HACJIEIOBAHMS

Hukorna He HazeliTech, 4TO Kiacc He OyleT HCIOJIB30BaTbCid B KauecTBE
6a3oBoro kmacca. CocpeoTounMcs Ha ciaydae ¢ MPUMEPOM YIPaBIIIOLIETO
3JIEMEHTa-PeAaKTOpa U3 MPEIbIAyIero mpaswia. I Obl XOTeNn peanu30BaTh
TaKOM JJIEMEHT, Hacjlelys OJHOBPEMEHHO OT Kiacca window M OT Kiacca
string, HOTOMY 4YTO OH 00JIafaeT cBOiicTBaMM 000MX. Y MEHs HUYEro Obl He
HOJYYHIIOCh, €cJIi Obl MHOTHE U3 QYHKLUH string He ObUIM BUPTYyaJIbHBIMHU.
To ecTb, Tak Kak s1 MOTY JieNIaTh CO CTPOKOM Clieyromiee:

string str = "xxx"; // MHMUMAIM3MPOBATEH CTPOKY 3HaueHMeM "xxx"
str = "ABGB"; // B3aMeHuTbL Npensnyllee 3HadyeHue Ha "AGB"
str += "rme"; // mpucoemmuser "rrae" K MMEWOIENCHS CTPOKE.

TO XOTEJ MMETh BO3MOXXHOCTH JIeJaTh CJeayIoliee, YTOObl TTOMECTUTh TEKCT
Kak B Oydep, mpUHaUIeKAIIUNA YIIPaBISIIONIEMY 3JI€MEHTY-PEIaKTopy, Tak U B
COOTBETCTBYIOILIEE OKHO:

class edit control : public string
, public window

{(/* ... */}
edit control edit = "xxx";
edit = "AGB";

edit += "rpme";

S OBl Taxke XOTeN IepelaBaTh CBOM 00BbEKT edit control B (yHKuuIo,
OKUJIAIONIYIO0 B KQ4eCTBE apryMeHTa string, Tak 4TOOBI JIIOOBIE H3MEHEHMUS,
KOTOpble 3Ta (pyHKUHMs nenaer B (TOM, YTO OHa NPUHMMAET 3a) string,
ABTOMATHYECKH OTOOPaKaINCh M B OKHE YIPABIISAIONIETO HIEMEHTa-PEAaKTOPA.
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Bce 310 HEe BO3MOXHO, eciu (QYHKIHWH, TOJOOHBIE operator=() U
operator+= (), HE BHUPTyalbHBIE B KJIACCE€ string M, TEM CaMbIM, HE
IIO3BOJIAOIIME MHE MEHATh HX I[OBEACHUE B IMPOU3BOAHOM Kilacce
edit control. Hampumep, Tak kak ¢yHKIUS operator= () Kiacca
string W3 MUCTHHTA 7 CO CTpaHuIlbl 155 sABiseTCS BUPTYalbHOM, TO S MOTY
cleaTh Caeayomee:

class edit control : public string

, public window

{
//

virtual string &operator=( const string &r );

}

virtual string &edit control::operator=( const string &r )

{
*(string *)this = r;

window: :caption () r; // omnepauus paspelleHrS BUOUMOCTU

// window:: HmpocTO mJjig SCHOCTU

}

Crnenyromnieit pyHKIIMH MOXKET OBITh TIEpPeaH MM MPOCTOM OOBEKT string,
win o0beKT edit control; OHa He 3HaeT WM €l BCce pPaBHO, KakoH
KOHKPETHO:
f( string *s )
{
//

*s = "HoBoe 3HaueHue"

}

B cnyuae oOwbexkrta string BHyTpeHHUH Oydep oOHoBisiercs. B ciyuae
edit control Oydep oOHOBIsAETCA, HO TaKKe MOAU(UIMPYETCS 3ar0JI0BOK
€ro OKHa.

112.1. ®yHKUUA-YJIEH J0JKHA 00BIYHO UCII0JIb30BATH
3aKpPbIThIE MOJISl JAHHBIX KJIACCA

Tak Kak BCe OTKPHITBIC (YHKIMH-WICHBI SBISIOTCS 00pabOTYMKAMU
COO0O0IIeHUH, a BCe 3aKpbIThIe (DYHKIIUU U TOJSI TaHHBIX TPOCTO MOIJIEPKUBAIOT
OTKPBITBIX 00pa0OTYUKOB COOOIICHHH, TO T/IE-TO €CTh OITUOKA, eClTU (PYHKIHS
HE WMEeT JOCTyNa K TOJSAM JaHHBIX WM HE MOXET BBI3BaTh (DYHKIIHIO,
AMEIONTYI0 K HHM JOCTYyNl. OJTa (yHKIHA [OJDKHA, BEPOSTHO, OBITH
NepeBUHYTa Ha II100aIbHbIN ypOBEHb WK B IPYTOM KJacc.

SICHBIM TIPU3HAKOM TOTO, YTO BHI CAENAM YTO-TO HETMPABWIBHO, SBISETCS
(GyHKIUS U3 OJHOTO Kiiacca, TpeOyromias uist CBOeH paboThl JocTyna K MOJISIM
o0BeKTa Npyroro kiacca (B OTIMYME OT TOTO, YTOOBI MMETh yKas3areidb Ha
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JIpyTroi OOBEKT IS TIepeau dTOMY 00BeKTy coolrienus). B camom xyamem
ciayyae Kiacc "XO3sMH" J1aeT CTaTyc JApPYKECTBEHHOTO Kiaccy 'TOoCTb', U
dyHKIMSI-1wIeH Kiaacca "ToCcTh" MCTONb3yeT yKa3aTellb "Xo3suHa" [ JA0CTyma
K €r0 IOJISIM, HO HE MOJKET MOJyYUTh HUKAKOTO JAOCTyNa K JII000OMY M3 IoJieit
CBOET0 COOCTBEHHOTO Kiacca. MexaHHW3M JpYyKECTBEHHOCTH YacTO HEBEPHO
UCIIONIb3YyeTCs TAaKUM CIIOCOOOM, HO KJIacC JOJDKEH JaBaTh CTaTyc Jpyra
TOJILKO TakK, 4YTOOBI JPYr MOT TMOCBUIATH 3aKpBIThIE COOOIIEHHS KJaccCy,
napsimeMy apyx0y. JpyKecTBeHHBIH KJIacC HUKOTa He TOJHKEH UMETh IOCTYI
K JaHHBIM JIPYTOT0 KJIacca; 3TO CIEIJICHUE CIUIIKOM CHIBHOE.

Bb1 wacto BuanTe 3Ty OMMOKY B apXUTEKTypax '"mokymeHT/oToOpaxkenue"
tuna MacApp u MFC. C Touku 3peHus apXUTEKTYphl, "TOKYMEHT" COACPKUT
JMaHHBIe, a "oToOpaxeHHWe" peaJn3yeT II0JIb30BATCIbCKUH HMHTEpQEHcC.
TpynHOCTH BO3HHMKAIOT, KOT/Ia BBl XOTHTE MOKa3aTh KaKWe-HUOYIb JaHHBIC B
cBoeM "oroOpaxeHuu". Hukorga He mo3BoisiiTe "oToOpaskeHHIO" TOCTYH K
nojsiM "JmokyMmeHTa" ans MX mokasza. JlaHHele r000T0 Kilacca, BKIIOYas
"IOKyMEHT'", HOJDKHBI OBITh TIIATENBHO OXPaHAEMBIM CeKpeToM. Jlyummm
MOJIXOJIOM SIBJIIETCS Tiepenada "ortoOpaxeHneM" B "MOKyMEHT" COOOIICHUS

"0T06pa3uTH ceOs B 3TOM OKHe".”

113. Ucnosib3yiiTe KOHCTAHTBI

B mporpammsel Ha Cu Kilacc maMsaTH const 4acTo He Bkitoudaercs. Ha camom
Jiefie 3TO MPOCTO HEOPEKHOCTb, HO OHA MajJO BIUSET Ha BO3MOYKHOCTH
nporpammel Ha Cu. Tak kak Cu++ ropasao pa30opunBee B OTHOLIEHUH THUIIOB,
yeM Cu, To B Cut++ 370 ropasno Oosee KpymHas npobieMa. Bel 1ODKHBI
UCII0JIb30BaTh MOJU(UKATOp const Be3ze, I71€ MOXKHO; 3TO JIelaeT Koja Oojee
HAJCKHBIM, M 4YacTO KOMIWIATOP HE MPUHMMAET KOJ, KOTOpBIM €ro He
ucnoib3yeT. OcoOEHHO BayKHO:

e Bcerna mepenaBaTh yKasaTeld Ha KOHCTAHTHBIE OOBEKTHI, €CIM Bbl HE
Moaupuuupyere 3Tu 00beKThl. OObsBICHUE:

puts( const char *p )

coo0maerT KOMIWIATOPY, Yro (GyHKOUMA puts() HE HaMepeHa
MOAU(ULIMPOBATH CUMBOJIBI B MacCHBe, MEPEAAHHOM IPU MOMOIIU p. ITO
SBIIIETCS ~ YPE3BBIYAMHO  TOJE3HOW  mopuued  uHpopMaruu IS
COIIPOBOKICHUS.

? Tonw3oBatemn MFC MoryT oGpatuthcs 3a Goiee ITyGOKHM OOCYXICHHEM 3TOTO
Bompoca k moeit crathe "Rewriting the MFC Scribble Program Using an Object-Oriented
Design Approach" B aBrycroBckom Homepe xypHaina "Microsoft Systems Journal" 3a 1995
T.
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e Bce cooOmieHus, He MEHSIONME BHYTPEHHEE COCTOSHHE OOBCKTa,
O00BSABIATH ¢ MOIH(HUKATOPOM const MOAOOHBIM 00pa30OM:

class cls

{

public: int operator==( const cls &p ) const ;
bi
(OT0 TOT MOmHMpUKaTOp const crpaBa, OTHOCUTEIHHO KOTOPOTO S TYT
pacnMHalch). ITOT const TOBOPUT KOMIWIATOPY, 4YTO Iepeaada
cooOmieHns: 00bEKTY, OOBSIBICHHOMY KOHCTAaHTHBIM, Oe30macHa. 3aMeThTe,
9TO JTOT CaMbli TpaBbli MoaH(HUKATOp const B JACHCTBUTEIHLHOCTH
CO3acT CIIEAYIOIIEE OIpeneICHUE I yKa3aTeys this:

const current class *this;

Ecnu kox B 9TOH KOHCTaHTHOM (DYHKIIMM TONBITAETCS MOAU(DHUIIMPOBATH
ar000e ToJe NaHHBIX Kiacca WM MPEINpUMET BBI3OB APYro (QyHKIIUH-
YJieHa, HE MMOMEUEHHOW const, TO BBl MOJy4uTe cooOIIeHne 00 OmmuoKe
KOMIOWIALMKA TaKOrO TMPUMEPHO CoJiepkaHusi "He MOory mnpeoOpa3oBaTh
yKa3aTeiab Ha const current class B yKazaTreib Ha
current class". YHOMAHYTBIM yKa3aTelleM B JJAHHOM CIIy4ae sIBJISIETCS
this, u HuMKOrga He OyZeT 03BOJIEHO MpeoOpa3oBaHUE yKaszaTeds Ha
KOHCTaHTY B yKa3aTelb Ha MEePeMEHHYIO (IIOTOMY YTO BBI TOTJIa MOTJIH OBI
MOIM(UIIMPOBATH KOHCTAHTY MPY TOMOIIIH YKa3aTes).

KoHcTaHnTHBIE CCHIIKHM TOKE BaXKHEI U pacCMaTprUBarOTCs IO3XKE.

114. Ucnoib3yiiTe CTPYKTYPHI TOJBKO TOI1a, KOI1a BCe
AaHHbIE OTKPBIThIC U HET PYHKIUKA-YJICHOB

OTO mpaBWiIO SBJISETCS BapMaHTOM NpHMHLHMIA "eciau 3To moxoxke Ha Cu, TO
JOJDKHO M AeiicTBoBaTh kak Cu'". Vcnonb3yite CTpyKTYphl, TOJIBKO €CJIH BbI
nenaere 4To-To B ctuie CH.

Crnenyer Takxke m30erarb HacleIOBaHUS OT CTPYKTypbl. Jlaxe ecinu mHe
MHOT0€ HE YJIaJIOCh U3JIOKUTh YETKO, HAJCIOCh, UTO 51 IPOSICHUII CMBICIT T€3HCa
"3aKpBIThIC TaHHBIE WM HUKakue". 3Has o mpolieMax ¢ MPsIMBIM JOCTYIIOM K
OTKPBITBIM JIaHHBIM, BBl MOYKETE€ IOHATh, IOYEMY CJENYIOIIEEe HE SBIISETCS
OUYEHb XOPOIIEH UACEH:

typedef struct tagSIZE // CymecrBynlee onpenejieHue u3

// BarosioBouHoro G¢anna Cu

{
LONG cx;
LONG cy;

SIZE;
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class CSize : public SIZE // Onpegpesienue B daitne Cu++
{

//
}

S Bugen ompejeneHUs KIAccoB, IMOJOOHBIC CIICAYIOIMIEMY, TAe TpedyeTcs
JOCTYN K TOJSAM Ccx W cy 0a30BOTO Kiacca Yepe3 yKa3aTelb MPOWU3BOTHOTO
KJlacca Jiisl TOr0, YTOOBI ONPESIUTh COOTBETCTBYIOIIEE UM 3HAYCHUE TPEThEH
KOOpAMHATHI — BBICOTHI. Hampumep:

CSize some_size;
some_size.cy; // Thdy!

Brr JOJIZKHBI UMCTh BO3MOXXHOCTDH HAIIMCATh:

some_size.height () ;

VY mpenmiecTBYIONIEro Kojia ecTh Jpyras, Oojiee TpyAHO yJoBUMas mpoOiema.
HacnenoBanue ot cyumiectByromei cTpykrypsl CH  4acTO BBINOJHSETCS
OPOTPaMMHUCTOM, KOTOPBIM BEpUT, YTO CMOXET mnepenarb o0bekr Cut+ B
cymectBymomyo ¢yHkuuio Cu. To ecTe mporpaMMHUCT TMoOjlaraer, 4ro pas
HaclleJoBaHUe @axmuuecku pA00aBisieT moyis K 0a30BOMy Kjaccy, TO
NPOM3BOIHBIN KIIACC B OYK8ANIbHOM cMblciie OyeT PacloiokKeH TOYHO TakK XKe,
Kak M 0a30BbIf Kiacc, HO C MPHCOCTUHEHNEM HECKOJIBKUX JIOTOJHUTEIbHBIX
nonieii. OmHaKo, 3TO MOXeT ObITh W He Tak. Eciu mpou3BOIHBIN Kilacc
Jn00aByIsieT, HapUMep, BUPTYAIbHYIO (PYHKIIHIO, TO B 0a30BbIN KJIACC MOXKET
OBITh OOABIIEH yKa3aTellb Ha TAOJHIy BUPTYalIbHBIX (YHKIUH. AHAIOTUYHO,
€CIIM TIPOW3BOAHBIM KJacC HCIONB3yeT MHOXECTBEHHOE HaClIeOBaHHE
OJTHOBPEMEHHO OT CTPYKTYypbl CH M 4Yero-To emie, T0 HEeT HUKAKOi TrapaHTHH,
yTo cTpykTypa Cu OyAer B Havare.

115. He pasmemraiite Tesia yHKIMA B ONpeaeIeHUAX
KJIACCOB

31ech ecThb HECKOJIBbKO HpobOieM. Ecimu BBl JEHCTBUTENBEHO MOMECTUTE TEIO
(GyHKIUM B ONpesieeHne Kiacca TaKuM 00pa3oMm:

class amanda
{
public:
void peekaboo( void ){ cout << "ky-ky\n"; } // OyHKUMSA UTPH
// B NpAaTKU C
// AMaHIOM
}

Cut++ gemaet 3TOT Ki1acc BCTpoeHHBIM. [lepBast mpoOiieMa 3aKiIr04aeTcss B TOM,
YTO Takue (PyHKLIUU C TEYCHHEM BPEMEHH MMEIOT TeHJICHIIUIO pa3pacTaThbCs U
CTaHOBSITCA CJMIIKOM OOJBIIUMH, YTOOBI OBITH BCTPOCHHBIMH. IlodTOMY
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Jdydlle [OMENIaTh ONpEeIeNICHHs CBOMX BCTPOCHHBIX (YHKIHMHA BHE
OIlpeJIeJIeHNs Kjlacca, HO B TOM XK€ 3arojoBOYHOM daiine, rie pazMernaercs
olpeJiesIeHe Kiacca:

class amanda
{
public:
void peekaboo( wvoid );

}

class amanda: :peekaboo( void )

{
cout << "ky-xy\n";

}

[lyranunma — OGonee kpynHas mpoOiema, deM pasMep. Hacto ompeneneHue
Kjlacca  sBISI€TCA €IUHCTBEHHOM HUMEIOILEHCS Yy Bac ONPEIEIICHHOM
JOKyMEeHTaIiell o wieHaM kjacca. Bam Ha camoM Jene Hy)XHO, 4TOOBI Bce
MOMECTHJIOCH Ha OJIHOM CTpaHMIE, U YTOOBI 3TO ONpPEEICHUE 1aBAJI0 KPATKHH
CIMCOK NPOTOTUINOB (GyHKUUH. Eciiu nmena ¢yHKuM n aprymeHTa BbIOpaHbI
TOYHO, TO 3TO 4aCTO BCS TOKYMEHTALUs, KOTOpasi BaM HEOOXO0J1Ma.

Kak Toibko Bbl HauMHaeTe NOOABIATH Tena (QYyHKIMH, Jake eclad OHU
COCTOSIT M3 OJHOM CTPOKHM, K ONPEJENICHUIO Kilacca - Bbl ATy SICHOCTb TepseTe.
OmnpeneneHne kiacca HauMHAET PACIpPOCTPAHATHCS HAa HECKOJBKO CTPAaHHUI, U
CTAaHOBHUTCS TPYAHO HAWTH YTO-HUOYIb, UCHONb3Ys OIpEJeNIeHUE Kjlacca B
Ka4yecTBE CPE/ICTBA JOKYMEHTUPOBAHUS.

Tpersss mpoOiiemMa Oosee KoBapHa W TMOTpeOyeT HECKOJNBKHX YacoB Ha
yCTpaHEHHe, eciau Bbl He Oyaere akkypaTHel. PaccMoTpuM ¢parMeHT
peanu3alMd CBSI3aHHOTO CIMCKAa Ha JUCTHHre & (KOTOpbli He Oyner
kommumpoBarecd). Kmaccer linked list um list node mOCBUIAIOT
cooOmieHust apyr apyry. KoMmnuiarop okeH yBUICTh ONpeZesieHue Kiacca
JI0 TOrO, KaK OH IIO3BOJIUT BaM IOCJIaTh COOOLIEHHE OOBEKTY 3TOro Kiacca.
(B MoxeTe 0OBABUTH yKa3aTeslb Ha OOBEKT, JIUIIb IJIId Ha class xxx; HO
Bbl HE MOKETE HUYETO CJIeJIaTh MPH MOMOILY 3TOr0 YKa3zaTessl 10 3aBEpIICHHs
oIpeJiesIeHHsI Bcero kiacca). Tak Kak B JMCTUHIE 8 MCIIONIb3YIOTCSI BCTPOSHHbIE
(GYyHKIMU, TO HEBO3MOXXHO YCTPOUTBH 3TU OIPENENIECHUS KJIACCOB TaK, YTOObI
n30exarh NpeIBapUTEIbHBIX CCHUIOK. BBl MOXeTe pemmTh 3Ty mnpobdiemy,
MTOMECTHB OTpeieieHns (PyHKIUK B KOHIIE TOTO Qaiina, T/ie OHu 00bABICHBI. S
CZeJIaJl 9TO B JIUCTUHTE 9.
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Jluctunr 8. ®parMeHT peanu3anuu CBI3aHHOTO CITUCKA

1
2
3
4
5
6
7
8

9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

class list node;

class linked list

{
int number of elements in list;
list node *root;

private: // 3TOT pasznes COINEPXUT COOOIEHMS, [10JIydyaeMee
friend class list node; // Tombko oT o6wekTOB list node
void have removed an_ element (void)
{
-—-number of elements in list;

}

public:
void remove this node( list node *p )
{
// Crenymumas CTpoOKa TeHepupyeT OmMOKYy OPY KOMIUJISLMA,
// Tak KakK KOMIMJIATOP He 3HaeT, 4To list node
// umMeer coobmenme remove yourself from me( &root ).

p->remove yourself from me( &root );

//
b

class list node
{
linked list *owner;
private: // DTOT pasmes CONepPXMUT
friend class linked list; // coofmeHmus, nojydaeMble TOJIbKO
// or obwvekroB linked list
void remove yourself from me( list node *root )
{
// ... BHIIOJHUTL yIaJiIeHMre
owner->have removed an element();

JIucTuHr 9. YydnieHHbI BapuaHT peai3allii CBA3aHHOTO CIIHCKA

1
2
3
4
5
6
7
8

class list node;

class linked list

{
int number of elements in list;
list node *root;

private:
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9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
217
28
29

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

friend class list node;
void have removed an element( void );

public:
void remove this node( list node *p );

/...
}i
//
class list node

{

linked list *owner;
private: // DTOT pasmes COomepXuUT CcoobmeHwusd,
friend class linked list; // nosy4aemsle TOJBKO OT
// obwexToB linked list

void remove yourself from me( list node *root );

}i
[ /======================—==—==—==—==—============ =

// Qyuxumm kjacca linked list:
//
inline void linked list::remove this node( list node *p )

{

p->remove yourself from me( &root );

inline void linked list::have removed an element( void )

{

--number of elements in list;

}

// =
// dyHkumm kjacca list node:
//

void list node::remove yourself from me( list node *root )

{
// ... BHEIIOJHUTL yHaJjleHue
owner->have removed an_ element () ;

}
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116. U36eraiiTe neperpy3ku GyHKIMA 1 APryMeHTOB,
HCMOJIb3yeMbIX M0 YMOJYAHUIO

OTO MpaBWIO HE TPUMEHSETCS K KOHCTPYKTOpaM M (DYHKIIUSM TIeperpy3KH
oneparuii.

Ileperpyska ¢yHKIMHA, TOMO0OHO MHOTHM JpyruM cBoicTBam Cu-++, Oblna
no0aBjIeHa K 3TOMY SI3bIKY 110 0COOBIM mpudrHaM. He mo3Boisiite cedst yBiedb
otuM. OyHKIHUU, KOTOPHIE JIENal0T pa3Hble BEIH, JOKHBI UMETh M pPa3HbIe
MMEHa.

ITeperpyxenubie PYHKIIUH OOBIYHO BBI3BIBAIOT OOJIBIIIE MPOOJIEM, YeM WX
pematot. Bo-niepBrix, mpobiiemMa 1By CMBICTICHHOCTH:

f( int, long );
f( long, int );

£( 10, 10 ); // OIMBKA: Kakywo M3 QYHKLUUNA S BESHBAW0?

Bonee xoBapHO cienyromee:

f( int );
f( void* );
£(0); // OUIUBKA: BbI30B ABYCMBICIICHHBIN

[Ipobnemoit 3neck aBnsiercs Cu++, KOTOPBIN cyuTaeT, 4To 0 MOXKET OBITh Kak
yKazaresem, Tak U THUIIOM int. Eciu BBl genaeTe Tak:

const void *NULL = 0;
const int ZERO = 0;

TO Bbl MOXeTe 3anucath f (NULL) A BbIOOpa BapHaHTa C yKasaTeleM U
f(ZERO) Juid JOCTyHma K LEJIOYUCICHHOMY BapHaHTy, HO 3TO BeIET K
OonbiIoi myTaHune. B Takoil cuTyanuu Bam Obl JIyullle IPOCTO MCIIOJIB30BATh
(GYHKIMU ¢ ABYMsI pa3HBIMU UMEHAMHU.

ApryMeHTBI [0 YMOJIYaHHUIO, CO3/AI0IIUE HA CaMOM Jele MeperpyKeHHbIe
¢yHKIMU (MO0 OJHOW Ha KaXayl BO3MOXKHYIO KOMOWMHAIIMIO apryMEHTOB),
TaKXe BbI3bIBAIOT NpobiieMsl. HanpumMep, eciiu Bbl Hanucau:

f( int x =0 );

¥ 3aTeM CIIy9aifHO BBI3BAIH f () 6e3 apryMEHTOB, KOMITWIIATOP YCIICIIHO U 0e3
BO3paxkeHU# BcTaBUT 0. Bee, 4ero BbI JOOMIHCH, — 3TO YCTPAHWIH TO, YTO B
WHOM CJIy4ae BBI3BAIO OBl TOJIE3HOE COOOIIeHHe 00 OmuOKEe BO BpeMs
KOMIUWJIAIUA, U CABUHYJIN OHH/I6Ky Ha 2Tall BBIITOJIHCHU .

HckiroueHnsIMH U3 CKa3aHHOTO BBIIIE SIBIISIOTCS TIEPETPYKEHHBIE ONEPaIiH
U KOHCTPYKTOPBI; MHOTHE KJIACChI UMEIOT MX 0 HECKOJIbKY, U apTYMEHTHI I10
YMOJTYaHUIO YacTO WMEIOT CMBICT B KOHCTpyKTopax. Koxm, mogo0HbIi
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CJIEYIOIEMY, BIIOJIHE TPUEMIIEM:

class string
{
public:
string( char *s = "" ) ;
string( const string &r );
string( const CString &r ); // mnpeobpasosanue u3 kmacca MFC.

//

bi
Jlnst MOsICHeHUs: pa3Hble Kiacchl OyOyT YacTo oO0pabaThiBaTh OJHO M TO K€
coobmenue, peanm3ys (QpyHKIUHA-00paOOTUYMKH C COBHAJAIOIIAMH MMEHAMH.
Hanpumep, OOJIBIIMHCTBO KJIACCOB peau3yroT coobueHne print (). CMblicn
TOTO, YTO S TIBITAKOCH 3/1€Ch JOOUTHCS, TAKOI: III0Xasi MBICIb - B OJJHOM Kjlacce
MMETh MHOTO 00pabOTINKOB COOOIICHUH C OJTHIM H TEM ke uMeHeM. BmecTo:

class string

{

/]

public:
print ( FILE *fp )
print ( iostream &ios );
print ( window &win ) ;

st ObI PEKOMEHI0BAJT:

class string

{

!/

public:
print file ( FILE *fp )
print stream ( iostream &ios );
print window ( window &win ) ;

Emte mydme, ecim Ob1 y Bac ObLT KJIacC yCTPOCTBa device, KOTOPBIA ObI MOT
MPEICTaBIATh TUIBL: (hailnoBblii FILE, MOTOKOBBIM iostream M OKOHHBIM
window, B 3aBUCUMOCTH OT TOT0, KaK OH WHUIIMATU3UPYETCS] — TOTAA ObI BBI
MOTJIM peaiu30BaTh €IUHCTBEHHYI0 (QYHKIHUIO print (), NPUHUMAIOIIYIO B
KadecTBe apryMeHTa device.

S nomkeH ckazaTh, YTO caM MOPOH HapyIIal 3TO MPaBHIIO, HO JIENA0 3TO,
3Hasl, 4TO, MIEPECTYNHB YePTY, MOTY HaBJIeub Ha ceOs Oemy.
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Yacrp 80. IIpodsieMsbl cliensieHust

Konnenuus cremieHus omucaHa paHee B oOmieM Buie. Sl Takke ykaszal
HanOosnee BaxkHoe mpaBwio Cu++ JUId COKpalleHHs 4YHUCIAa OTHOIICHWH
cuemseHus: "Bce naHHbIE MOJKHBI ObITH 3aKpbITBIMK". Mnest MUHUMH3ALMU
CBsI3el Ha caMOM Jiene LeHTpanbHas uid Cu++. Bel MoxkeTe BO3pa3uTh, 4TO
IJIaBHOM 11€7bl0  OOBEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS SBIISETCA
MUHUMU3ALUS OTHOLIEHUH CBSI3U IOCPEACTBOM HMHKAICYISALUHU. DTOT pa3fiel
cofepxkut cnenuduueckue g Cu++ npaBuia, Kacaroluecs CBA3bIBaHHUS.

117. A36eraiiTe ApyKeCTBEHHBIX KJIACCOB

CueruieHre NPOUCXOAUT JIMIIb J0 ONPEIEICHHON CTeNeHU. TecHoe cLeluIeHne
MEXIy KiIaccaMH HPOHMCXOIMT, KOTJA BBl HCHOJB3YETe KIOYEBOE CIIOBO
friend. B sToM cimydae, Korma BBl 4TO-THOO MEHSETE€ B KIIAacce, KOTOPBIi
IpPEOCTaBIsAET JIPY’KECTBEHHBIM CTaTyC, TO JOJDKHBI TaKKe IPOBEPUTH
KXyl QYyHKIUIO B PY>KECTBEHHOM KJIacce, 4TOObI yOeTUThCS, YTO OHA ellle
paboTaer.

OTta 0COOCHHOCTH SIBHO HE HY’)KHA; HAa CaMOM JIeJI€ Bbl XOTUTE OIPaHUYHUThH
JOCTYI, o0OecreunBaeMblii  JIpy’KECTBEHHBIM  MEXaHU3MOM. MHe  Obl
NOHPABUJIOCH YTO-HUOYb, paboTarolee NOA0OHO 3alUIIEHHON YacTH, HO IO
OTHOIICHHUIO K Jpy3bsM. B CBSi3aHHOM cITMCKe, Hampumep, s Obl XOTeln
pa3pemuTs 00beKTy 1list node HOCBUIATH MHOXKECTBO COOOLIEHUI OOBEKTY
1list, HO sl HE XOUYy, YTOOBI 3TU COOOILIEHUS OBIIN pealn30BaHbl IOCPEICTBOM
OTKPBITHIX (DYHKIM, MOTOMY YTO HHUKTO HE OyJIeT UX MOChUIaTh, KpoMe
00bekTOB 1ist node. Mol 1ist MOXeT caenaTh 3TU (QyHKLIUHU 3aKPBITHIMU
U TPEeNoCTaBUTh CTaTyC JAPYXKECTBEHHOro o00bekTy list node, HO
list node TOraa cMOXET HOIYyYUTb JOCTYI K KaKIOMY 3aKPbITOMY 4JIEHY
list. Ha camom pnene s Xxouy cienyromero: "®yHKIMH-WIEHBI 3TOrO
JPY’KECTBEHHOTO KJIacCa MOTYT BBI3BATh BOT 3TH TPH 3aKpbIThIe (yHKIWU-
YJeHa, HO HE MOTYT IOJyYHTh JAOCTYN K ueMy-nubo eme 3akpeitomy". K
coXxanieHuto, s3bIKk Cu++ He pacroyiaraeT METOJIOM OTPaHHUYEHHUS JIOCTyNa K
3aIaHHOMY TIOJMHOXECTBY OOpaOOTYMKOB COOOIICHUH: TOCTYIMHO BCE WIIH
HHUYETO.

XOTs MBI HE MOXEM H3MEHHUTbH 3TO MOBEJICHHE, HO, IO KpaliHel Mepe, MBI
MOXXEM OTPaHUYUTh yIIepOd MyTeM coriameHus. JIpyrumMu CIIOBaMH, MBI
MOYEM HPEeAOCTaBIATH CTATyC ApPYyTa ¢ MOApa3yMeBaeMbIM MOHUMAHHEM TOTO,
YTO JIPY’>KECTBEHHBbIM OO0BEKT OyIeT oOpamiarbCs JHIIb K OTPAaHUYEHHOMY
yucy GYHKIMA B TpeAocTaBisiomeM ApyxkOy kmacce. OTpasuM 3TO
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JOKYMEHTAJIBHO CIEIYIONIM 00pa3oM:

class granting

{
//

private: friend class grantee

// OyHKUMM, OINpemeJieHHBIE B 3TOM pasmejie, OyOyT OOCTYIIHBI
// uneHam kJjlacca grantee, HO He IOCTYIHHE IJi9 OTKPETOTO
// WCHOJIb30BaHMA M3BHE.

message_sent from grantee();
another message sent from grantee();

private:

// HacTosmme 3aKpHTHE (QYHKLMM PAaCOojlarainTcd 3Iechb. XOoTs
// grantee MOT OB MOJIYYMTH HOOCTYI K 3TUM OYHKLMAM, HO He
// mosyuyaer.

//
}i
I[ToMHHUTE, YTO MBI Ha CaMOM Jiejie HE OTpaHUYUBAEM APYXKOBI; 3TO MPOCTO
COTJIAIIEHUE O 3aIKCH, YTOOBI [IOMOYb YUTATEIIIO HAIIETO OINPEICICHHS Kacca
yranath Hame HamepeHue. Hageemcs, 4to KTo-Obl HM MUCAN KIIacC grantee,
OH OyJIeT JOCTaTOYHO B3POCIBIM, YTOOBI HE OOMaHyTh HAIIETO JIPYKETIOOHUS
HEXKEJATEIbHBIMU YIIYULIECHUSMU.

118. HacsienoBanue — 310 (popmMa cueNICHUA

HacnenoBanne — He maHaies, MOTOMY YTO OHO SIBJISETCS, MPEXKIE BCETO,
¢dopmoii cnemtenus. Korma Bel m3MeHseTe 0a30BbIM KiTacc, TO U3MECHEHHE
3arparuBaeT Bce OOBEKTHI IMPOW3BOJHOTO Kjacca M BCEX IOJIb30BaTeleH
00BEKTOB MPOM3BOIHBIX KJIACCOB (KOTOPBIE MOTYT TEpeiaBaTh UM COOOICHUS,
00pabOTYMKK KOTOPBIX YHACIEIOBaHBI OT 0a30BOro kiacca). BooOmre, BbI
JOJDKHBI JIeTIaTh CBOIO HMEPApXHI0 KIIACCOB KaK MOYKHO MeHee TITyOOKOH JUIst
ocnabnenuss 3toro BpeaHoro sddekra. K Tomy ke, 3amIMIIEeHHBIA KIacc
NaMSITH SIBISIETCS TOJO3PUTEIBHBIM, TaK KaK TYT HMeeTcs 0ojee TEeCHOe
CIICTUICHHE MEXIy 0a30BBIMH M MPOHM3BOJHBIMHU KIIACCAMHU, YEM JIOJDKHO OBITH
MIPY UCIIONTb30BAaHHUH MTPOM3BOAHBIM KJIACCOM TOJIBKO OTKPBITOrO WHTEpdeiica ¢
0a30BBIM KJIACCOM.
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119. He mopThTe 00,1aCTh I100aJILHBIX HMEH: MPO00OJIeMbI
Cut++

Onpenenenne  Kimacca  oOecrieuWBaeT  OTIWYHBIM  cmoco®  BBIBOJA
uaeHTHgUKaTopa H3 OOJIACTH TJI00aNbHBIX HMMEH, IIOTOMY 4YTO 3TH
UACHTU(DUKATOPBI JTOJKHBI OBITh JOCTYNHBI WJIM 4Yepe3 OObEeKT, WIn
MOCPEACTBOM ABHOTO MMEHM Kiacca. OyHKIuA x . £ () oTnu4aercs oT y. £ (),
€CIIM X U y SBIAIOTCA OOBEKTaMH pa3HbIX KJIAaCCOB. AHAJIOIMYHO, X: :f ()
oTinn4aeTcs OT y::f (). Bpl HOMKHBI CMOTpPETh Ha WMMS Kjacca W :: Kak
3¢ (EeKTUBHYIO YacTh UMEHHM (PYHKIIMH, KOTOpas MOKET ObITh OIMyIEHa JIHIIb
TOrJa, KOrjia 4YTo-HUOy b emle (TUna . WIn —>) CIYXKHT JUIsl yTOUHEHHUS.

Sl yacTo WHCHONB3YIO NEpPEeUYHCIUTENb JUIsl OTrpaHUYEeHHUS BUIUMOCTHU
UACHTU(UKATOPA KOHCTAHTHI 00JIACTHIO BUIUMOCTH KJlacca:

class tree

{

enum { max nodes = 128 };

public:
enum traversal mechanism { inorder, preorder, postorder };

print ( traversal mechanism how = inorder );

//

tree t;
//

t.print ( tree::postorder );

}

Koncranta tree::postorder, mnepenaHHas B (QYHKIMIO print(),
OTIpeIeIEHHO He B TII00aIbHOW 001aCTH MMEH, TIOTOMY YTO JUIS JOCTYIIa K Hel
TpeOyercs npeduke tree: :. [Ipu 3T0M He BO3HHKAeT KOH(IUKTAa UMEH, TaK
KaK eclii ApYroi KjlacC MMEeT WIeH C UMEHEeM postorder, TO OH BHE Kjlacca
Oyzner uMeHoBaTbcid other class::postorder. bosee Toro, KoHCTaHTa
max_nodes SBIAETCA 3aKPHITOH, MO3TOMY K HEHl MOYKHO IIOJIyYHTb JOCTYII
JUIIb  TOCPENCTBOM (QYHKIMA-WICEHOB W Jpy3ed Kiacca tree, d9TO
o0ecreunBaeT JajbHENIIee OrpaHUUYEHHE BUIUMOCTH.

[IpenmyniecTBo nepeuncanTesns HaJl WIEHOM-KOHCTAHTOM KJlacca COCTOMUT B
TOM, YTO €T0 3HaUY€HHE MOXKET OBITh HHUIIUATN3UPOBAHO MPSIMO B OOBSIBICHUN
Kjgacca. YiIeH-KOHCTaHTa JIOJDKEH HHHUIMAIM3UPOBATBCS B (DYHKIUH-
KOHCTPYKTOpE, KOTOPBII MOXKET OBbITh B ApyroM daiine. [lepeuncianrens MoxeT
OBITh TaK)K€ HCIIOJIb30BAaH B KayeCcTBE pa3Mepa B OOBSBICHHHM MacCHBa H B
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KadyecTBE 3HAYCHHUs case B oleparope switch; KoHCTaHTa HU B OJHOM H3
3THX MeCT paboTars He Oyuer™.

KoHcranTa-ueH uMeer cBoe MpeaHa3HadeHUE. Bo-NepBbIX, Bbl MOXETE
IoOMeNIaTh B HEE€ 3HAYEHUs C TUIOM, OTIMYHBIM OT int. BO-BTOpBIX, BEI
MOXETE WHULNHAAIW3UPOBATH €€ BO BpeMs BBIIOJNHEHH:A. Paccmorpnm
CIIeyIoIee onpeaeseHne rooansHoi nepeMennoi B Cu++:

const int default size = get default size from ini file();

Ee 3HaueHue cuntbiBaeTcs U3 (hailia BO BpeMs 3arpy3Ku MPOrpaMMBl, 1 OHO HE
MOXET OBITh U3MEHEHO BO BPEMS BBIIOJIHEHUSI.

BrimeynomsiHyToe Takke NPUMEHMMO K KOHCTAHTaM-4jeHaM Kiacca,
KOTOPbIE MOTYT OBITh MHUIMAIU3UPOBAHbI U€Pe3 apryMEHT KOHCTPYKTOpa, HO
HE MOTYT MEHATbCS (QyHKUMAMH-uiIeHaMH. Tak kak oOBEKT TUIla const He
MOXET CTOATh CJ€Ba OT 3HaKa pAaBEHCTBA, KOHCTaHTBI-UIEHBI JIOJDKHBI
WHUIHMAIU3UPOBATECS  [TOCPEICTBOM  CIHCKA  WHUIMAIM3ALMKA  4YWICHOB
CIIEAYIOIIUM 00pazoM:

class fixed size window

{
const size height;
const size width;

fixed size window( size the height, size the width )

height ( the height )

, width ( the width )

{}
}

BrnoxeHHbIe KJIacChl TaKke IMOJIe3HBI. BaM dYacTto OyneT Hy»XHO CO31aTh
"BcroMoraTeNbHBIH" KIacc, 0 KOTOPOM Balll IOJIb30BaTeh Naxe HE Oymer
3Hate. Hampumep, tekcr nporpammel u3 Jluctunra 10 peanusyer kiace
int array — JMHaMUYECKUMH JBYXMEPHBIM MacCHB, pa3sMep KOTOPOIO
MOJKET OBITh HEHM3BECTEH JI0 BPEMEHH BBINOJIHEHHS. BBl MOXeTe MOIyduTh
JIOCTYT K €ro dJIeMEHTaM, MCTONb3ys CTaHaapTHbIA ans Cu/Cu++ CHHTaKcHC
maccuBa (a[row] [col]). Kmacc int array [nemaer 3TO, HCIOIb3Ys
BCIIOMOTATENIbHBIM KJIACC, O KOTOPOM IIOIb30BaTeNlb int array HHUYETO HE
3HaeT. Sl UCnoJyib30BaN BJIOKEHHOE ONpPENENICHUE NIl YOAICHUS ONpeneTCHUs
3TOTO BCIIOMOTATEILHOTO Kiacca W3 OOJIACTH BUAMMOCTH TIIOOATBHBIX MMEH.
Bor kak 310 pabortaer: BrIpaxkenme a[row] [col] OIIEHWBaeTCsS Kak
(alrow]) [col]. alrow] BBIBBIBACT 1int array::operator[] (),
KOTOpBIN BO3BpallaeT 00bEKT int array::row, CChUIAIOMIMNCS Ha LEIyI0
CTPOKy. [col] HpUMEHSETCSA K 3TOMY OOBEKTY int array::row, IPHUBOAL

* VTBepiieHue aBTOpa HE COOTBETCTBYET CTAHAAPTY A3bIKA. — Peo.



IpodaeMsl cuenaeHu 175

K BBI30BY 1int array::row::operator[] (). Orta Bropas BepcHUs
operator[] () BO3BpalllaeT CChUIKY Ha MHIMBUIYAJIbHYIO sUEHKY. 3aMEThTE,
YTO KOHCTPYKTOp Kjacca int array::row SBISETCS 3aKPBITHIM, IIOTOMY
4YTO s HE XO4y, YTOOBI JHOOOW IMOJIb30BaTENh MMEN BO3MOXKHOCTH CO3/1aTh
cTpoky row. CTpoka JOJKHA MPEIOCTaBUTh APY>KECTBEHHBIN CTaTyC MacCHBY
int array c Tem, 4ToOBI int array MOT €€ CO3/aTh.

JIncrunr 10. BcnomoraTenbHBIE KITaCCHI

1 #include <iostream.h>

2

3 «class int array

4 |

5 class row

6 {

7 friend class int array;

8 int *first cell in row;

9

10 row( int *p ) : first cell in row(p) {}
11 public:

12 int &Goperator|[] ( int index );

13 }s

14

15 int nrows;

16 int ncols;

17 int *the array;

18

19 public:

20 virtual

21 ~int array( void ) ;

22 int array( int rows, int cols );

23

24 row operator[] (int index);

25 };

26 //=================————————— e
27 // bGyHKUMM-UJIEHH KJlacca int array

28 // =

29 int array::int array( int rows, int cols )
30 : nrows ( rows )

w
=
~

ncols ( cols )
the array ( new int[rows * cols])
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int array::~int_array( wvoid )

{

w W
~ o

delete [] the array;
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inline int array::row int array::operator[] ( int index )
{

42 return row( the array + (ncols * index) );

[Isy
=
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43
44
45
46
47
48
49
50
51
52
53
54
55
55
56
57
59

}
//

// OyHKLUMM-UJIeHEl KJjlacca int array::row

//

inline int &int array::r

{

ow::operator[] ( int index )

return first cell in row[ index ];

}
//

void main ( void )
{
int array ar(10,20);

ar[1l]1[2] = 100;
cout << ar[1]1[2];
}

// To xe camoe, uTo M ar[10][20], HO
// PasMepHOCTbL BO BpPEeMs KOMIMJISLMU
// MoxeT OBITL He OINpernesieHa.

*chmmmmnmcmmmmmnmmmenimHmhq(vdd):—Pw.
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Yacrp 8B. CcbLIKHN

120. CcpL104HbBIE APTYMEHTHI BCeria A0JKHbI ObITh

KOHCTAaHTaAaMH

121. Hukoraa He HCHOJIB3YHTE CCHIIIKH B KaYeCTBe

pe3yjabTaroB, HOJIL?.yﬁTCCB yYKa3arTreJasaMu

Hcnonp30BaHuE CCBUIOYHBIX apryMEHTOB B fA3BIKE IIPOIPaMMHUpPOBaHUS
BBI3BAHO YETBHIPbMS [IPUYMHAMH:

OHU HyXHBI BaM JJIs ONIPEAEIEHHUS] KOHCTPYKTOPA KOIUU.

OHu HyXHBI BaM ISl OIIPENEIEHNs NEperpyKeHHbIX onepanuil. Ecin Bel
OTIpeIeIUIIH:

some_ class *operator+( some class *left, some class *right

);
TO BBI JOJI’KHBI CJI€JIaTh TAKOE€ JOIIOJHEHUE:

some_class X, y;
X = *(&x t+ &y)

Hcnonp30Badne CCHUIOK AJIL aprymeHTa M BO3BpalldCMOI'o 3HAUYCHHUSA
IIO3BOJIICT BaM HAIIMCATh:

x =x + 1;

Bbl "acTo xotuTe mepenaTh OOBEKTHI MO 3HAYCHMIO, UCXOAS M3 JIOTMKH.
Hanpumep, Bbl 00bluHO B (¢yHKuMI0 nepegaere Tun double, a He
yka3aTtenbs Ha double. Tem He MeHee, THIT double npencTaBisieT codoil 8-
0alTOBYIO YIAaKOBAHHYIO CTPYKTYPY C TpeMs TOJISMHU: 3HAKOBBIM OHMTOM,
MaHTHCCOM M mnopsankoM. IlepepaBaiite B 3TOH CHUTyalMM CCBUIKY Ha
KOHCTaHTHBIH OOBEKT.

Ecimn  o0ObexT KaKOFO-HI/I6YI[I) OIIPCACJICHHOI'O II0JIL30BATCIIEM KJIacca
OOBIYHO nepeaacTcda 1mo 3Ha4C€HUIO, TO I/ICHOJ'H:3yI\/JITe BMECTO 3TOT'O CCBUIKY
Ha KOHCTaHTHBIN O6B€KT, YTOOBI H30€3KaTh HEIBHOI'O BLI30BA KOHCTPYKTOpa
KOITNH.

CCBUIKH B SI3BIKE HE mpeaHa3Ha4YCHbl JI1 UMUTAUU ITackans u He JOJI2KHBI
HCIIOJIB30BATHCA TAK, KaK HCIIOJB3YIOTCS B IIPOrpaMMeE Ha ITackane.

[IpoGnema cchUTOUHBIX apryMEHTOB — COINpPOBOXAECHUE. B mpomnuiom roay

OJIMH U3 HAIUX COTPYAHHUKOB HAIMCAN CIEAYIOUIYIO TOANPOrpaMMY:
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void copy word( char *target, char *&src ) // src saBusercs
// ccunkol Ha char*
{
while ( isspace(*src) )
++src; // VIHKPEMEHTUPOBATH yKaszaTesb,
// Ha KOTOPHM CCEUIAETCSH SrC.
while( *src && !isspace(*src) )
*target++ = *src++; // TlepeIBMHYTL yKaszaTeJb,
// Ha KOTOPBIA CCHUIAETCH SrC,
// 3a Tekyuee CJIOBO.

}

ABTOp Tmonaraj, 4ro Bbl OyJeTe BBI3bIBATh copy _word () MHOTOKpPaTHO.
Kaxnapiii pa3 moamporpamMma KomupoBaia Obl Ciemyloliee CIoBO B Oydep
target u mpoaBurana Obl yKa3aTreib B HCTOYHUKE.

Buepa BbI HanMcanu cueayomuil Ko;:

f( const char *p )

{

char *p = new char([1024];
load( p )»

char word[64];
copy word( word, p );
delete( p ); // Copnpus! p 6bUl MOOMOMIUPOBAH, IO3TOMY BEChH

} // ®TOT ydyacTok naMaTu obpamaeTcs B Kydy

mycopa!

['maBHas mpoGiieMa COCTOMT B TOM, 4YTO, IJIsiAS Ha BBI3OB copy word (
word, p ), BBl HE IOJy4aeTe IMOACKAa3KH O BO3MOXXHOM H3MEHEHUHU P B
noxamnporpamme. UtoObl nmobpaThcsi 10 ATOW HMHPOpPMAIMH, BbI JOJHKHBI
B3TJISSHYTh HA MPOTOTHUM 3TON (QYHKIUU (KOTOPBIH, BEPOATHO, CKPHIT Ha 6-0M
YPOBHE BJIO)XKEHHOCTH B 3arojoBoYHOM daiine). OrpomMHble MpoOIeMbl TMpU
COIIPOBOXKACHUH.

Ecnu uto-To moxoxe Ha OOBIYHBIN BbI30B QyHKIMH CH, TO OHO JIOJKHO U
JeiicTBOBaTh Kak BbI30B 00biuHOM (ynkumm Cu. Eciu  Ob1  aBTOp
copy word () HCHOIB30BaJI YyKa3aTellb A BTOPOrO apryMeHTa, TO BBI3OB
BBITJIs11€7 ObI TOAO0OHBIM 00pa3oMm:

copy word( word, &p );

OTOT  JONOJIHUTENBHBI 3HAaK & sBasercs pewaromuMm.  CpenHuit
COIIPOBOKAAIOIMI MPOrPpaMMUCT MOJAraeT, 4YTO €AMHCTBEHHAs IpUYUHA
nepesauu ajzpeca JOKaIbHONW NEPEMEHHOM B IpyTryt0 (yHKIUIO COCTOUT B TOM,
YTOOBI pa3peliuTh (yHKIUN MOAUDUIIUPOBATH 3Ty JOKAJIbHYIO NEPEMEHHYIO.
Hpyrumu CJIOBaMH, BapUaHT c yKasarejaem ABIIAETCS
CaMOJOKYMEHTHPYIOIUMCS; BBl COOOINAETe CBOEMY YHTATEII0, YTO 3TOT
00BbeKT m3MeHsieTcs: QyHkmuen. CChUTOYHBIA apryMEHT HE J1aeT BaM TaKOM



CchblIKH 179

nHpOpMAITHH.

9710 HE 3HAYUT, YTO BBl JOJIXKHBI n30erath CCHIIOK. quBepTaH IIpyuyrHa B
Hayaje STOro paszeiia BIIOJHE 3aKOHHA: CCBUIKH SIBJISIFOTCS 3aMedarelbHBIM
crmocoO0oM m30eraTh HEHY)XHBIX 3aTpaT Ha KONHPOBAaHHE, HESBHBIX IPH
nepenade Mo 3HA4YCHUIO. TeM He MeHee, Uil oOecriedeHust 0e30MacHOCTH
CCBIJIOYHBIC apTryMCHTHI JOJDKHBI BCETAa CChUIATHCSA HAa KOHCTAHTHBIC 00BEKTEL
J51s JaHHOTO POTOTHIIA!

f( const some class &obj );

OTOT KO/ BIIOJIHC 3aKOHCH:

some class an_object;

f( an_object );

OH MOX0X Ha BBI30B M0 3HAYEHHUIO U IIPHU 3TOM, 4TO O0Jiee BaXKHO, IEHCTBYET
MoIOOHO BBI3OBY 10 3HAYCHHUI0O — MOJU(PUKATOp const MperoTBpamniact
MoaupuKanuo an_object B ¢yHKUuM f (). Bbl nmomyuunu 3ppeKTuBHOCTD
BBI30BA I10 CCBUIKE 0€3 ero mpooem.

ITonBenem utor:  pemiaro, Hy’>KHO WIH HET UCIIOJIB30BATh CCHUIKY, BHaYalle
UTHOPUPYS (aKT CyIIECTBOBAHMS CCBHUIOK. BXonHBIE apryMeHThl (DyHKIMH
NEepefaloTCsl 10 3HAYCHMIO, a BBIXOJHBIE — HUCIOJNB3YIOT YKa3aTeld Ha TO
MEeCTO, T7ie OyayT XpaHUThCS pe3ynbTaThl. Sl 3aTeM nmpeodpasyro Te apryMeHTHI,
KOTOpBbIE MEPEaroTCs 0 3HAYEHHUIO, B CCBIIKM Ha KOHCTAHTHBIE OOBEKTHI, €CITH
9TH apTyMEHTBHI:

® SBIAIOTCS OOBEKTaMHU KaKOro-TO Kiacca (B OTJIMYHME OT OCHOBHBIX THIIOB,
MOJTIOOHBIX int);

e He MOAUDULUPYIOTCA T/Ie-TO BHYTPU (QYHKIIUH.

OOBeKThl, KOTOpBIE MEpefaroTcs MO 3HAYEHHI0 U 3aTeM MOAM(DUIUpPYIOTCS

BHYTpU (YHKIMH, KOHEYHO JIOJDKHBI IO-TIPEKHEMY TMepelaBaThCsi IO

3HAYCHMUIO.

B 3akmioueHme 3TOTO 0OCYXIEHHS PAacCMOTPHM TIpUMEP M3 peabHOM
KU3HU TOTO, KaK He HA0o WCIONb30BaTh CChUIKH. OO0bekT CDocument
COJCPKHUT CIUCOK OO0BEKTOB CView. BBl MoOXeTe NONYy4HUTh IOCTYI K
AJIEMEHTaM 3TOT0 CIHCKA CIAeAYIOUINM 00pazoM:

CDocument *doc;

CView *view;

POSITION pos = doc->GetFirstViewPosition();
while( view = GetNextView (pos) )
view->Invalidate () ;

3nech ectb aBe mnpobiembl. Bo-mepBeiX, y QyHKIHMH GetNextView ()
HEey/JauHoe UM OHa JTOJIKHA OBITh Ha3BaHa
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GetCurrentViewAndAdvancePosition (), IOTOMy 4YTO OHa Ha CaMOM
Jejie  BO3BpallaeT TEKyIIMH DJJI€MEHT U 3aTeM IPOABUIaeT YyKa3aTellb
MOJIOKEHUSI (KOTOPBIA SBIJIETCS CCBUIOYHBIM ApryMEHTOM pe3yJsibTara) Ha
CIIeMYIOMUNA 3JeMeHT. UTO MpHBOIUT HAC KO BTOPOHM TpoliieMe: cpemHuit
YUTATEIb CMOTPUT HA MPEABIAYIIMA KOJX W 3aQyMBIBAeTCSl HaX TEM, Kak
3aBepuiaeTca 3TOT LUKI. JIpyrMMH ClloBaMH, 3[€Chb CKpBIBACTCS CIOPIIPU3.
Onepanus uTepaluy MUKIA CKpeITa B GetNextView (pos), IO3TOMY HESICHO,
rze oHa npoucxoaut. Cutyanus MorJia ObITh XyXke, €clii Obl UK ObLT OOJIbILe
U cojepkal Obl HECKOJIbKO (YHKLUH, HCHONB3YIOUIMX POS B KadyecTBe
apryMeHTa — Bbl Obl HE HMEJIM HUKAKOTO MPEJICTaBICHHsI O TOM, Kakasi U3 HUX
BBI3BIBACT IIEPEMEILECHUE.

Ectb MHOXECTBO JIydmIMX CHOCOOOB pEHICHUS OITOH  MPOOJIEMBI.
IIpocreimmii  3akirO4aeTCss B HCHOJB30BAHMM B KA4ECTBE ApPTyMEHTA
GetNextView () yKasareas BMECTO CCBLIKHU:

POSITION pos = doc->GetFirstViewPosition();

while( p = GetNextView( &pos ) )
p->Invalidate();

Takum crocoOoM &pos cooOIaeT BaM, 4TO pos OyaeT MOAUPUIIUPOBATHLCS;
MHa4ye 3a4eM IepeaaBaTh ykazaTenb?! TeM He MeHee, CyIIECTBYIOT U JIydIliHe
peuieHus. Bor nepsoe:

for( CView *p = doc->GetFirstView(); p ; p = p—->NextView() )
p->Invalidate();

Bot BTOpOE:

POSITION pos = doc->GetFirstViewPosition();
for( ; pos ; pos = doc->GetNextView (pos) )
(pos->current () )->Invalidate();

Bor tpetse:

CPosition pos = doc->GetFirstViewPosition();
for( ; pos; pos.Advance() )
( pos->CurrentView() )->Invalidate();

Bot uerBepToe:

ViewListIterator cur view = doc->View list(); // IpocMoTpers
// BEchp CHMCOK
// oTobpaxeHun

// sTOTO
// HOKyMeHTa.
for( ; cur view ; ++cur view ) // ++ mepexomuT K clenmyomeMy
// oToBpaxeHun.
cur view->Invalidate(); // => BoO3BpamaeT ykazaTeyib View*.

BeposaTHo, ecTh emle Mr0kKHMHA JIPYyTMX BO3MOXKHOCTEH. Bce mpenpinymee
BapHUaHThl 00J1aJat0T TPeOYEMBbIM CBOMCTBOM — B HUX HET CKPBITBIX olepanuil



Ceplaku 181
U SICHO, KaK MMPOUCXOAUT MEPEX0]I K "TEeKyIIeMy MOI0KEHUI0".

122. He BO3BpamnaiiTe cChLIKHU (WM YKAa3aTeJH) HA
JIOKAJIbHbIE NePeMEeHHbIE

Ota npobiema npossisercs U B Cu, r71e Bbl HE MOKETE BEPHYTh yKa3aTellb Ha
JOKaJbHYIO TepeMeHHyo. He Bo3Bparaiite cChUIKY Ha OOBEKT, KOTOPBIA HE
CYIIECTBYET IOCIe 3TOT0 Bo3Bparta. Crenyromnuii Koa He paboTaeT:

some class &£ ()
{
some class Xx;
//
return x;

}

JeiicTButenpHOl Tpobiemoii 31ech siBhsieTcss cuHTakcuc Cut+. Omeparop
return MOXET pacroyiaraTbCsi Ha OTAAJICHUU OT OMPE/IeNICHUsI BO3BpaIIaeMoil
BeIMYMHBI. EIWHCTBEHHBIH CrMOCOO y3HATh, YTO HAa CaMOM Jelie JeaeT
return x, — 3TO B3IJSHYTh Ha 3arojOBOK (QYHKIHH M TIOCMOTPETH,
BO3BPAIIAET OHA CCHUIKY, WIIN HET.

123. He Bo3BpamaiiTe CCbLUIKM HA IAMATH, BbI/IEJICHHYIO
OIepaTOPOM new

Kaxnplii BBI30B new JODKEH CONMPOBOXIAaThcs delete — mOJA00HO
malloc () m free(). S wHOTHA BUAEN JIOJCH, cTaparommxcsi HW30exarh
HAKJIaJHbIX PAacXOJ0B OT KOHCTPYKTOPOB KOIMHU MEPErpy>KEHHOW OMHapHOM
oriepaIy moa00HbBIM 00pa3oM:

const some class &some class::operator+( const some class &r )

const
{
some_class *p = new some class;
/7
return *p;

}

OTOT KOJ| HE paboTaeT, IOTOMY YTO Bbl HE MOXKETE BEPHYThCS K 3TOW MaMsATH,
4yT00BI 0cBOOOAUTH €e. Koraa Bel numuTe:

some class a, b, c;
c =a + b;

TO a + b BO3BpamaeT OoOBEKT, a HE yKazaTeslb. EMUHCTBEHHBIM CIIOCOOOM
MOJIyYUTh yKa3aTellb, KOTOPBIM Bbl MOXKETE Iepenath B omepaTop delete,
ABJIAETCS:
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some class *p;
c = *(p = &(a + b)),

DTO Ja)ke CTPalIHO BHITOBOPUTh. DYHKIMS operator+ () HE MOXKET MPSIMO
BO3BPAaTUTDh YKa3aTCJIb. Ecnu oHa BBITISAUT 1'[0):[06HLIM 06p3.30MZ
const some class *some class::operator+( const some class &r )

const

{

some class *p = new some class;
!/

return p;

}

TO BbI JOJI’KHBI 3aIIMCaTh:

c = *(p=a+ b);

YTO HC TaK CTpallHO, KaK B IPCAbIAYHICM IMPUMEPE, HO BCC €IIC JOBOJIBHO
mwioxo. EquHcTBEeHHOE peucHue 3TOM 3aJlauu COCTOUT B TOM, YTOOBI CTHCHYTb
3yObl ¥ BEpHYTh OOBEKT:

const some class some class::operator+( const some class &r )

const

{

some class obj;
//

return obj;

}

Ecmu BaM ypmacTtcst BbI3BaTh KOHCTPYKTOP KOIHMH B ONEpaTope return, TO
OBITH TIO CEMY.
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Yacrb 8r. KOHCTPYKTOPDI, 1eCTPYKTOPbI

U operator=( )

@DyHKIIUN KOHCTPYKTOPOB, JIECTPYKTOPOB U Olepaluil operator= () UMEIOT
Ty OCOOEHHOCTb, YTO MX CO3/1a€T KOMIIWIATOP B TOM CIIy4ae, €ClIM HE CO3JaeTe
Bbl. ['eHepupyemblii KOMIWIATOPOM KOHCTPYKTOp IO YMOJYaHHIO (HE
UMEIOIIUI apryMEHTOB) M T€HEPUPYEMBII KOMIIMISATOPOM JECTPYKTOP HY KHBI
JUTSL CO3JIaHUST yKazaTessi Ha TaONuIly BUPTYalnbHBIX (YHKIUHN (TogpobHEee 00
3TOM BCKODE).

I'eHepupyemblii KOMIMIATOPOM KOHCTPYKTOP KONHHU (YbUM apryMEHTOM
ABJISETCS CChUIKA HA TEKYILIMH KJIacc) Hy)KeH elle 10 JBYM NpUYMHAM, KpoMe
TaOIMIbl BUPTYadbHbIX (yHKOMHA. Bo-mepBbix, kox Ha Cut+, KOTOpPBIH
BoIMIAUT kak Cu, gomkeH u paborars kak Cu. Tak kak mnpasuia
KOIMMPOBaHUs, KOTOPBIE OTHOCSTCSA K KJIACCy, OTHOCATCSA TaKkKe M K CTPYKType,
MOATOMY KOMIMJISATOP OYyJET BBIHYKAEH OOBIYHO F€HEPUPOBATh KOHCTPYKTOP
KOIHMHU B CTPYKTYpE, 4TOOBI 00padaThIBaTh KONMMPOBaHHUE CTPYKTYp B cTuiie Cu.
OTOT KOHCTPYKTOP KOIUH UCHOJIb3YETCs SIBHO MOAOOHBIM 00pa3oM:

some class x; // KOHCTPYKTOP [0 YMOJIYaHMIO
some class y = x; // KOHCTPYKTOP KOIMUM

HO KpPOME O3TOr0 OH MCIOJIB3YeTCd M HESIBHO B ABYX cuTyauusx. Ilepsoit
SIBJISIETCS BBI30OB I10 3HAYCHUIO:

some class Xx;
f( some class x ) // mnepemaeTcs IO 3HAYEHMO, a He IIO CCHIJIKE.

f(x); // BHBHEBAETCS KOHCTPYKTOP KONMU IJId Nepemnaum X
// mno 3Hauenmn. OHO IOJIKHO CKONMPOBATHLCH B CTEK.
BTOpOﬁ SABJIACTCA BO3BPAT 110 3HAUCHUIO!

some class g () // IloMHMTe, YTO X - JIOKaJibHasg, aBTOMaTMYeCKas
// nepemenHas.OHa McCUes3aeT I[IOCJE BO3BPAlleHUS
// OyHKUMEN SHadYeHMUI.

some class x; // OnepaTop return mocye 3TOTO NOJIKEH
return x; // ckomnmpoBaTh X KyHa-HMOYIb B HaIeXHOE MeCTO
} // (OBEIUHO B CTeK [ocje apryMeHTOB) .OH
// MCHnoJyib3yeT mJIS DTOM LeJiM KOHCTPYKTOP KOIIUM.
'enepupyemas koMnuiasTopoM (yHKIUS-ONEpalus operator= () HyXHa
JIMIIb 1A HDOAACPIKKHU KOIIMPOBAHHA CTPYKTYP B CTHIIC CI/I TaM, 1€ HC
ompeJiesieHa onepanus MpUcBanuBaHusl.
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124. Onepanus operator=( ) A0JKHA BO3BpPAlIaTh
CCHLJIKY HA KOHCTAHTY

125. IlpucBanBanue caMmomMy cede J0JKHO padoTaTh

Omnpenenenue operator=( ) TOJDKHO BCErJa UMETh cleayomuyto Gopmy:

class class name

{

const class name &operator=( const class name &r );

b

const class name &class name::operator=( const class name &r )
{

if( this != &r )

{

// BOechb CKOIMPOBATH

}

return *this;

}

ApryMeHT, TpEACTaBIAIONIMA ONepaHa MCTOYHUKA JAHHBIX, SBISETCS
CCBUIKOM, 4TOOBI M30€KaTh HAKJIATHBIX PACXOJ0B BHI30BA IO 3HAUEHUIO; ITO
CChUIKA Ha KOHCTaHTY, IOTOMY 4YTO apryMeHT He NpeJHa3HauyeH st
Mo (HUKAIIH.

Ota QyHKIUSA BO3BPAIIAET CCHUIKY, TIOTOMY YTO OHA MOXKET 3TO caenaTh. 1o
€CTh BBl MOTJIM OBl yIaJUTh & U3 OOBSIBICHUS BO3BpAIlA€MON BEIMYMHBI, U BCE
Obl paboTamo TPEeKpacHO, HO Bbl OBl TONYYHJIM HEHY)XHBIA BBI30B
KOHCTPYKTOpa KOIIMH, BEIHYKJICHHBII BO3BPATOM I10 3HaYeHHIO. Tak Kak y Hac
y’K€ €CTh 00BEKT, MHUIMAIN3UPOBAHHBIN MO THUITY MpaBoi yacTu (*this), To
MBI TIPOCTO MOXEM €ro BepHYTb. Jlaxke ecian Bo3BpaT 00BEKTa BMECTO CCBUIKH
B JICWCTBUTENHHOCTH SIBIISIETCS OIMMOKOW i (YHKIMH operator= (),
KOMIIWIATOP TPOCTO BBIMOJHUT TO, YTO BBl €My NpUKa3aid. 31ech He Oyaer
coobmieHust 06 omubOKe; U Ha camMoM Jiene Bce Oyner pabortarsb. Koa mpocto
OyZeT BBIOTHATHCS O0Jiee MEUIEHHO, YeM HY)KHO.

Hakonen, operator=() J0DKEH BO3BpAlllaTh CCBUIKY HAa KOHCTAHTY
IPOCTO IMOTOMY, YTO HE XOTHUTE, YTOOBI KTO-HUOYIh WMEN BO3MOXHOCTH
MOAU(UIMPOBATH BO3BPALICHHBIH OOBEKT TMOCHE TOro, KakK MPOU3OILIO0
npucBauBanue. Cienyromiee OyeT HeIOMMyCTUMBIM B CITydae BO3BpaTa CChUIKU
Ha KOHCTAHTY:

(x =y) = z;
IIpyunHa COCTOMT B TOM, 4YTO (x=y) pPACUCHHBAETCSI KaK BO3BPAIIAEMOE

3HaveHHe (QYHKINM operator= (), T.e. KOHCTaHTHas cchuika. [lomydarenem
COOOIIEHUsT =z SABJISIETCS 0O0BEKT, TOJHKO YTO BO3BPAIICHHBIN OT x=y. TeM He
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MeHee, BBl HE MOXKETe IOCJaTh COOOIIeHHe operator= () KOHCTAaHTHOMY
00BEKTY, IOTOMY YTO €ro OOBbSBICHHE HE UMEET B KOHIIE const:
// HE IEJAJITE 3TOT'O B OYHKINM
// C VCIHOJIb30BAHMEM operator=() .
/7 \
// \Y%

const class name &operator=( const class name &r ) const;

KoMmusiTop mokeH BbIIaTh BaM OIIMOKY THIa "HE MOTY IMpeoOpa3oBaTh
CCBUIKY Ha IEPEMEHHYIO B CCBUIKY Ha KOHCTaHTY'", €ClIM BBI TONpoOyeTre
(x=y)=2z.

I[pyrnM CIIOPpHBIM MOMCHTOM B IIPEALIAYIICM KOAC ABJIACTCA CPABHCHUC!

if( this != &r )

B (hyHKIIMU operator=(). Beipaxenue:

class name Xx;

/o

X = Xy
JIOJDKHO BCerja cpabarbiBaTh, U cpaBHEHUE this ¢ agpecom BXOIHOrO MpaBoro
apryMeHTa SIBJISIeTCS POCThIM crlocoOoM B 3ToM yOenuthes. HMmeiite B BUaY,
YTO MHOTHE aJTOPUTMBI MOJIAral0T CaMOIIPUCBaNBaHUE OE3BPEIHBIM, TOITOMY
HE JlenaiiTe ero ocoObiM ciydaem. Takxke uMeHTe B BHIYy, 4TO
CaMONPUCBAaNBAHKUE MOTJIO OBl OBITH 3aTYIIEBAHO MPHU MOMOIIM yKa3aTels, KaKk
B:

class _name array[10];

class name *p = array;

//
*p = arrayl[0];

126. Kutaccebl, MMeOLIHE YWICHbI-YKA3aTeJIH, J0/KHbI
BCeraa onpeaejsiTh KOHCTPYKTOP KOMUU U PYHKIMIO
operator=()

Ecimm xiacc He onpenenser MEeToAbl KOIMPOBaHUSA — KOHCTPYKTOP KOIIMHM H
byHkio operator=(), TO 9T0 JAenaer koMmwisaTop. Co3maHHBIN
KOMIIWJIATOPOM KOHCTPYKTOP JOJKEH BBIMOJHATH "MOWIEHHOE" KOMHUPOBaHUE,
KOTOpOE OCYIIECTBISIETCS TakKUM o00pa3oM, Kak OyATO BBl Hamucalu
this->field = src.field mIg KaXJoro WwicHa. DTO O3HAYAECT, YTO
TEOPETUYECKH JIOJDKHBI BBI3BIBATHCS KOHCTPYKTOPHI KOMUH W (QyHKIHUU
operator= () BIOXXEHHBIX 00BEKTOB M 0a30BbIX KiaccoB. Jlake eciau Bce
paboTaeT mpaBUIBHO, BCE )K€ YKa3aTellM KOIMUPYIOTCS Kak yka3areian. To ecTb,
CTpoka string, OpeacTaBicHHas Kak char*, — He CTpoKa, a yka3aTellb, U
OyIeT CKOMMpPOBaH JUIIb yKa3aTenb. [IpeacraBbTe, 4To onpeaeneHne string
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Ha JIUCTUHTE 7 CO CTpaHMIIBI 155 He MeeT KOHCTPYKTOpa KOTHH WITH (PYHKITHH
operator= (). Eciu BbI 3anumure

string sl = "¢y", s2;
/] ..
s2 = sl;

TO 9TO NMPUCBAMBAHHE BMECTO TOJIA yKa3aTels s2 3aluIIeT yKa3aTenb OT sl.
Ta mnamsaTe, koTopas Obula ajapecoBaHa IOCPEACTBOM sl->buf, Tenepb
MOTEPsIHA, TO €CTh y BaC yTe4Ka MaMaTh. XyxXKe TOro, €CIIM Bbl MeHsAeTe s1, TO
S2 MEHSEeTCS TakXKe, MOTOMY YTO OHM YKa3bIBAalOT HAa OIMH M TOT ke Oydep.
Haxkonern, korma cTpoku BBIXOAAT M3 00JacTH NEHCTBUS, OHH 00€ MepenaroT
buf s 0CBOOOXAEHUS, IO CyTH, OYMIIAs €ro O0JIACTh MaMATH JBAXKIBI, U,
BEPOSTHO, pa3pylIalOT CTPYKTYpY JMHAMUYECKOW mamsTu. Pemaiite 3Ty
npobineMy myTeM —J00aBiI€HHS ~ KOHCTPYKTOpa KOMHU W (YHKUIUHU
operator= (), Kak ObUIO CIIETAHO HA JUCTUHTE 7 co ctpaHuIpl 155. Temepn
Komus Oy/eT UMeTh CBOH cOOCTBEHHBIN Oydep ¢ TeM ke copepKaHUEM, UTO U
y Oydepa CTpOKU-UCTOYHHKA.

[locnennee 3ameuyaHue: s BbIIE Hamucand "JOMKEH BBINOJHATH' U
"TeopeTudecku” B TIEpBOM ab3are, MOTOMY YTO BCTpeYal KOMITHIISTOPHI,
KOTOpBI€ (PaKTUUECKH BBIMOJHSIN (YHKIUIO memcpy () B Ka4ECTBE ONEpaIiu
KOIMPOBAHUS 110 YMOJYAHHIO, IIPOCTO Kak 3To Obl crenan kommuistop Cu. B

3TOM Cllydyae KOHCTPYKTOp Komuu M (yHKIHMS operator= () BIOXXEHHBIX
00BEKTOB HE OyayT BBI3BAaHBI, U BBl 6cecda OyAeTe NOJDKHBI O00ECTeunBaTh
KOHCTPYKTOp Kommu # (PYHKIUMI0O operator=() sl KOMHPOBAHUS

BJIIOKEHHBIX 00BEeKTOB. EClM BEI Jkenaere AOCTUTHYTH IIPpHU 3TOM a0COIFOTHOM
HaACKXHOCTH, BbI 6yneTe JOJKHBI IPOACIIATE 3TO JJIA BCEX KJIIACCOB, YbH YJICHbBI
HE SBJISIIOTCS OCHOBHBIMH YUCJIOBBIMU TUITaMH Cu++.

127. Eciin y Bac ecTh 10CTYIl K 00bEKTY, TO OH J10JI7KEH
ObITHL MHUITUAIU3UPOBAH

128. Ucnoab3yiiTe CNIMCKY WHUITAATU3AIMA YJIEHOB

129. Ucxoaure U3 TOr0, YTO YJIE€HbI U 0a30Bbl€ KJIACCHI
HHUIMAJIUUPYOTCS B CJIyYaAlHOM MOPAIKe

MHorue HeonbITHble MporpamMmucTel Ha Cut++  n30eraroT  CIHCKOB
MHULIHAIW3ALUN YICHOB, KaK s I0Jlarar, MOTOMY, YTO OHM BBIMJISIAT Tak
npuuyaauBo. MakToM SBISIETCA TO, YTO OOJIBIIMHCTBO MPOTrPAMM, KOTOPbIE UX
HE HCIOJIB3YIOT, MONPOCTY HEKOPPEKTHBI. Bo3pMuTe, Hanpumep, ciaeayronuil
Ko7 (ompeziesieHne CTPOKOBOTO Kilacca U3 JIMCTHHTA 7 cO CTpaHuIbl 155):

class base
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{
string s;
public:
base( const char *init value );

base::base( const char *init value )

{ s = init value;

}
OCHOBHOM NMPHHIIUT TaKOW: €CIIM Y BaC €CTh JOCTYH K OOBEKTY, TO OH JOJKEH
OBITh MHUIIMATTU3UPOBAH. Tak Kak 1moyie s BUAMMO Il KOHCTPYKTOpa base, To
Cut++ rapaHTupyer, 4YTO OHO MHHUIMAIU3UPOBAHO A0 OKOHYAHUS BBIIIOJIHEHHUS
Tena KOHCTpyKTopa. CIMCOK MHUIMANIM3ALUN YJIEHOB SIBJSIETCS MEXaHU3MOM
BbIOOpA BBHINIOJIHAEMOTO0 KOHCTPYKTOpa. ECiu BBl €ro omyckaeTe, TO MOJIYYHUTE
KOHCTPYKTOp IO YMOJYaHUIO, Y KOTOPOTO HET apryMEHTOB, UJIH, KaK B CIIy4ae
paccMaTpuBaeMOro HaMHM Kjacca string, TakoH, apryMeHTBl KOTOPOTO
MOJTy4aroT 3HAaYeHUs No ymomuanuio. CleoBaTeabHO, KOMIOWIATOP BHayaie
MPOVHUIMAIIM3UPYET S IMMYCTOM CTPOKOM, pa3MECTUB OJHOCUMBOJIBHYIO CTPOKY
Opy TIOMOIIM new U TMoMecTUB B Hee \0. 3areM BBINOJHACTCS TEJ0
KOHCTPYKTOpa W BbI3bIBaeTCs (yHKIUS string::operator=(). Ota
GyHKIMS 0CBOOOXKIAET TOJIBKO YTO pa3MenieHHbIH Oydep, pazmemaer Oydep
Oouiblell AJIMHBI M MHULHMAIM3UPYET €ro 3Ha4eHUEM init value. YKacHO
MHOTO pabotel. Jlydmie cpazy NpOMHUIIMATU3UPOBATh OOBEKT KOPPEKTHBIM
HavdaJbHBIM 3HaueHHueM. Mcrons3yire:

base( const char *init value ) : s(init value)

{}

Teneps cTpoka s OyAeT MHHUIMATU3UPOBAHA MPABUIBLHO, U HE HYKEH BBI3OB
operator= () I €€ NOBTOPHOW HHUIUATU3ALUH.

Hacrosmee npaBmio Takxke NpUMEHMMO K 0a30BBIM KJlaccaMm, JOCTYITHBIM
U3  KOHCTPYKTOpa IMPOU3BOJHOTO  KJjacca, IMOITOMY OHH  JIOJDKHBI
MHUIMAIM3UPOBATHCS 10 BBIMOJIHEHHUS KOHCTPYKTOpa MPOU3BOJIHOrO Kiacca.
ba3oBble KJIacChl MHUIMAIU3UPYIOTCA MEpel WIEHaAaMH MIPOU3BOJHOIO Kiacca,
[OTOMY YTO YJIEHbl MPOM3BOJHOIO Kjlacca HEBUAMMBI B 0a30BOM Kiacce.
[HoaBeneM uTor - 00BEKTH MHUIUATU3UPYIOTCS B CIIECAYIONIEM MOPSAKE:

e ba3oBble Ki1acchl B IOPSIIKE OOBSBICHHUS.

o [lons naHHBIX B MOPSIIKE OOBABICHHUS.

Jluib  3aTeM  BBINOJHAETCS KOHCTPYKTOpP IPOU3BOAHOrO Kiacca. OmHO
HoclegHee NMpelocTepPexKEeHNE. 3aMeThbTe, YTO HOPSIOK OOBSIBICHHS YIIPaBIIseT

MOpAAKOM HMHHIHUAINU3AlNH. HOpSII[OK, B KOTOPOM O3JICMCHTBI IHOABJIAIOTCA B
CIIMCKC HWHUIHUATIU3AIINU YJICHOB, ABJIICTCA HCECYHICCTBCHHDBIM. bonee TOTO,
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MOPSAIOK OOBSABICHUS HE JODKEH paccMaTpUBaThCS KaK HEHW3MEHHBIH.
Hampumep, BBl MOXeTe W3MEHHUTh TOPSAOK, B KOTOPOM OOBSIBICHBI IOJIA
JaHHbIX. PaccMoTpuMm crenmyromiee ompejeleHUe Kiacca Tiae-HUOyIbr B
3aroJIoBOYHOM (haiise:

class wilma
{
int y;
int x;
public:
wilma ( int ix );

b
Bot onpenenenne kKoHCTpyKTOpa B (haiiie .c:

wilma::wilma( int ix ) : y(ix * 10), x(y + 1)

{1}
Tenepp TOMyCTUM, YTO KAaKOKW-TO COMPOBOXKAAIOIINN MMPOTPAMMHUCT IEPECTABUT
HOJsl JAHHBIX B ajl(aBUTHOM IOpsSJKE, MOMEHSB MecTaMH x U y. OTOT
KOHCTPYKTOp OoJibplie He paboTaeT: Moje x HWHHIHAIU3UPYETCS IEePBBIM,
IIOTOMY 4YTO OHO IIEpBOE B OIPEIEICHHHM Kiacca, U WHHUIMAIU3ZUPYETCS
3HAYEHUEM y+1, HO II0JIE Y €LIe He HHUIUAIU3UPOBAIIOCH.

HcnpaBpTe KOJ, MCKIIOYMB pacuyeT Ha ONPEIECNICHHBIM  IMOPSIOK
WHHULHAIIA3AUU:

wilma::wilma( int ix ) : y(ix * 10), x((ix *10) + 1)

{}

130. KoHCTPYKTOPBI KONMI J0JZKHBI HCII0JIb30BATH
CNMCKU MHUIHATU3ANNY YJIEHOB

VY HacnenoBaHMS TOXKE €CTh CBOM HpOoOJIeMbI ¢ KomupoBaHHeM. KoHCTpyKTOp
KOIIMUA BCE K€ OCTACTCSA KOHCTPYKTOPOM, IIOITOMY 31€Ch TAKKE IPUMEHUMBI
pe3ynbTaThl 00CYyXIeHus Npeaslaymero mnpasuia. Eciu y KoHCTpyKTOpa
KOIIMM HET CIHCKAa WHUIHUAINW3AMA WIEHOB, TO JJs 0a30BbIX KIJIACCOB HU
BJIOXKCHHBIX OOBEKTOB HCIIONB3YETCs KOHCTPYKTOP IO yMONM4aHUIO. Tak Kak
CIIMCOK WHUIMAJIN3ALUU YIECHOB OTCYTCTBYET B CIEIYIOLIEM OIIPEACICHUU
KOHCTPYKTOpa KONUHM, TO KOMIIOHEHT 0a30BOro Kkjgacca B 0OBEKTe
IIPOU3BOJHOI0 KJIACCa UHUINATU3UPYETCS C UCIIOJIB30BAaHUEM base (void), a
II0JIE€ s MHULIHAIIM3UPYETCA C UCIOJIb30BaHUEM string: :string (void):

class base

{

public:
base ( void ):; // KOHCTPYKTOP MO yMOJIUAHMUIO
base ( const base &r ); // KOHCTPYKTOP KOIMUM
const base &operator=( const base &r );
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}i

class derived
{

string s; // KJjacc mMMeeT KOHCTPYKTOP KOIUM
public:

derived( const derived &r )

}i

derived::derived( const derived &r )

{}

YroObl rapaHTHpPOBAaTh KOIHUPOBAaHME TaKXKe MO string M KOMIIOHEHTa
0a30BOro Kj1acca B 00bEKTe IIPOU3BOAHOIO KJIACCA, UCIIONIB3YITE CIEAYIOLIEE:

derived: :derived( const derived &r ) : base(r), s(r.s) {}

131. IIpou3BoaHBIE KJIACCHI T0JKHBI 00BIYHO ONPeIe/IATh
KOHCTPYKTOP KONUM U PyHKIUIO operator=()

[Ipu HacienoBaHuM €CcTh M Jpyrasi CBSA3aHHas ¢ KONUpOBaHUEM mpobiiema. B
onHOM MecTe pykooactBa'’ mo a3piky CH++ HEIBYCMBICIEHHO 3asBIIEHO:
"KOHCTPYKTOpHI U (DyHKIHSI operator= () He HaciemyroTcs'. OmHako manee
B ATOM € JIOKYMEHTE T'OBOPHUTCSl, YTO CYIIECTBYIOT CHUTYyalHUH, B KOTOPBIX
KOMOWIATOP HE MOXET C€O03JaThb KOHCTPYKTOpP KOMUU WM (YHKIUIO
operator= (), KOTOpble Obl KOPPEKTHO BBI3BIBAINCH BCIEH 32 (PYHKIUSIMH
O0a3zoBoro kjacca. Tak Kak HET TPAKTUYECKOHW Pa3HUIBI  MEXIY
yHacJIeZIOBAaHHON M CreHEepUPOBAHHON (YHKIUSIMU operator= (), KOTOpbIE
HUYEro HE JeNaloT, KpoMe BbI30Ba (yHKUIMU 0a30BOro Kiacca, TO 3Ta
HEONPECICHHOCTh BhI3BaJIa MHOTO Oe/I.

Sl nabiroman ABa MOJHOCTBIO HECOBMECTHUMBIX TOBEACHUS KOMITMIISTOPOB,
CTOJIKHYBIIMXCS C JTOM JuiemMmoil. HekoTopble KOMIMIISATOPBI CUMTAIU
MPAaBUJIbHBIM, YTOOBI CT€HEPUPOBAHHbBIE KOMIMIATOPOM KOHCTPYKTOPBI KOTIHIA
u  ¢(yHkoum  operator= () BBI3BIBAIMCh ~ ABTOMATHYCCKHA  ITOCTIC
KOHCTPYKTOpPOB U (hyHKIIMH operator= () 0a30Boro kiacca (M BIOKEHHOTO
o6wexta).!! DTO Kak pa3 TOT CIOCO6, KOTOPHIH, MO MHEHHIO GOJBIIMHCTBA,

' Kuura Dnmuc u Crpaycrpyna "The Annotated C++ Reference Manual” (Reading:
Addison Wesley, 1990), ucnonb3oBaHHasi B KadecTBe 0a30BOr0 JOKYMEHTa KOMHTETOM
ISO/ANSI o Cu++*.

*Umeercs mepeBoji Ha pycckuii sasbik nox pepakuueil A.l'ytmana "Cnpasounoe
PYKOBOOCmB0 no 536lKy npoepammuposanust Cu++ ¢ kommenmapusimu” (M.: Mup, 1992).
—IIpum.nepes.

" KoneuHo, KOHCTPYKTOpBI KOMHil ¥ QyHKIMH operator= (), co3aBaeMbie BaMu (B
OTIIMYME OT KOMIIWJISATOPA), HUKOT/Ia HE BBI3BIBAIOT CBOMX IBOWHUKOB M3 0a30BOTrO Kiacca
ABTOMATHYECKH.
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peanmsyercs I3bIKOM IPOrPaMMHUPOBaHUsL. [{pyruMu CIIOBaMH, CO CIEAYIOIINM
KOJIOM TIpo6JieM He OyieT:

class base

{

public:
base ( const base &r );
const base &operator=( const base &r );

}i

class derived : public base
{
string s;
// HeT omepaumm operator=() MM KOHCTPYKTOPa KOIUU

}i

derived x;

derived y = x; // BHBHBBaeT KOHCTPYKTOP KONMM 0as0BOTO KJjacca
// nna xomupoBaHusa 6as30BOTO KJjlacca. Takxe
// BHI3BIBAET KOHCTPYKTOP KOMNUMU CTPOKMU IJIs
// KOmMpOBAaHMSA MOJIA S.

x = y; // BH3BHBaeT byHKLMIO 0a30BOTO kjlacca operator=() znus
// xonupoBauus 0a30BOTO KJjlacca. TakKxe BHS3HBAET
// CcTpokoBYW QYHKLMIO operator=() oS KONMPOBAHMSA IOJS S.

Ecnu Ob1 Bce KOMIWIATOPHI paboTaid TaKMM 00pa3oM, TO TPOOJIeMbl OBl HE
o6buto. K HecuacTpio, HEKOTOpbIE KOMIWJIATOPHI IMPHHUMAIOT Ty Camylo
JUPEKTHBY '"HE HacleIylTcs' 3a UYUCTYH0 MOHeTy. Toimbko 4TO
Mpe/ICTaBJICHHbIM KOoA He OyaerT paboTaTh C 3TMMHM KOMIUJsSTOpamu. B Hux
CT€HEpUPOBAaHHbIE ~ KOMIWISATOPOM  KOHCTPYKTOp KONMUM W (QDyHKIHA
operator= () MPOMU3BOJHOTO KJacca IEHUCTBYIOT TakK, Kak OyaTo OBl HMX
SKBHBAJIEHTHI B 0a30BOM kilacce (M BIOXKEHHOM OOBEKTE) MPOCTO HE
CyLIeCTBYIOT. [Ipyrumu cioBamM, KOHCTPYKTOp IO yMOJYaHHIO — 0e3
apryMEHTOB — BBI3BIBACTCS JUISI KONMPOBAHUSI KOMIIOHEHTa 0a30BOTO Kiiacca,
a TMOWIEHHOE KOIMHUPOBAaHHE — KOTOPOE MOXET BBIOJIHATHCA IPOCTO
¢yHKIMEH memcpy () — HCHOIB3yeTCs M Moyidl. Moe IOHHMMaHHe
nepecMoTpeHHoro mpoekra crapaapra Cu++ ISO/ANSI no3Bomsier caenath
BBIBOJl, YTO TaKOe IIOBEJICHHE HEKOPPEKTHO, HO B TEYEHHE HEKOTOPOTo
BpPEMEHHM BaM IpPHUJIETCS pacCUMThIBaTh Ha XyJulee, 4yToObl oOecreyuBaTh
nepeHocuMocTb. Cie10BaTeNbHO, 3TO, BEPOSTHO, XOPOILIas MbICIb — BCerja
MOMEMIaTh B TPOW3BOAHBIA KJIacC KOHCTPYKTOpP KONMMH U (DYHKIIHIO
operator= (), KOTOpbIE SBHO BBI3BIBAIOT CBOMX JBOWHUKOB W3 0a30BOTO
Kiacca. Bor peanmzanus mpenblayniero Mmpou3BOJHOIO Kjacca s caMoro
XYJIIETO CIyyYast:

class derived : public base

{

string s;
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public:

derived( const derived &r );

const derived &operator=( const derived &r );
bi

/= e
derived: :derived( const derived &r ) : base(r), s(r.s)
{}
/= e
const derived &derived::operator=( const derived &r )
{

(* (base*)this) = r;

S = r.s;

}

Crrcox HHUIUAJIIM3allU YJICHOB B KOHCTPYKTOPC KOIIMU OIKMCAaH paHEeC.

Crnenyronii OTpBIBOK U3 (QYHKIMH operator= () HYXIaeTcsd B HEKOTOPOM
ITIOSICHCHHUM .
(* (base*)this) = r;

VYkazarens this yka3plBaeT Ha BeCh TEKYLIHi 00BEKT; 100aBICHUE OnlepaTopa
NpUBeACHUS peoOpa3yeT ero B yKaszaTeslb Ha KOMIIOHEHT 0a30BOro Kijacca B

TekylneM o0bekTe — (base*) this. (* (base*) this) sBIsSeTCS caMUM
00BEKTOM, a BblpaxkeHHe (* (base*)this) = r mepegaer 3TOMY OOBEKTY
cooOmieHne, BbI3BIBaS (PYHKIMIO operator=() 0a30Boro Kkiacca JuIs

nepe3anucyu HHGpOpPMAINU U3 IIPAaBOrO ONepaH/a B TEKyIInii 00beKT. Bbl Morim
OBl 3aMEHUTH ITOT KOJ] TAKMM 00pazoMm:

base::operator=( r );

HO s BUET KOMITHJISITOPBI, KOTOpbIe OpaKyIOT 3TOT OMeparop, eciu B 6a30BOM
KJlacce He 0ObsBIIeHA SIBHO QYHKIHs operator= (). [lepBas opma paboTaer
HE3aBHCHMO OT TOTrO, OOBsBJICHA SBHO operator= (), wiu HeT. (Ecnu He
0o0BsIBIIEHa, TO y Bac OyAeT MO YMOJIYaHUIO pEATM30BAHO IMOYJICHHOE
KOIUPOBAHUE).
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132. KOHCTPYKTOPBI, He PeIHAZHAYECHHbIE J1JI
npeodpa3oBaHUs THIIOB, J0JKHbBI MMETh BA UJIH
0os1ee aprymenra”™

Cut++ ucnonb3yeT KOHCTPYKTOPBI JUIsl mpeoOpa3zoBaHus TunoB. Hampumep,
KOHCTPYKTOp char* B 9-0if CTpoke JUCTMHra 7 Ha cTpaHuue 155 Taxxke
00pabaThIBaeT CIETYIONIYIO OTIEPAIHIO TIPUBEICHHS:

char *pchar = "absr";
(string) pchar;

3anloMHHUTE, YTO MPUBEJIEHUE SIBIIAECTCS oOlepaleil BpeMEHU BBIMOJIHEHUS,
KOTOpas CO34aeT BPEMEHHYIO EPEMEHHYIO HYKHOIO TUIIA U MHUIHAIU3UPYET
ee u3 aprymeHra. Eciu npuBoguTCs Kiacc, TO Uil HWHUIUAIM3ALUN
UCTONB3yeTCsl KOHCTPYKTOp. Criemyrommid KoJl paboTaeT MpeKpacHo, MOTOMY
YTO CTPOKOBas KOHCTaHTa char* OeCHpensTCTBEHHO IMpeodpasyercs B
string g nepenaun B GpyHKIu0O f () :

f( const string &s );

//
f( "benubepna" );

Hp06neMa COCTOUT B TOM, 4YTO MblI HHOIZa HE XKEJIac€M HCIIOJIB30BATh
KOHCTPYKTOp JUI HESIBHOTO MPeoOpa3oBaHus TUIIOB. PaccMoTpuM cliieayrommii
KOHTCﬁHCp MacCuBa, KOTOPBIM NOAACPKUBACTCA I_ICJ'IO‘IPICJ'ICHHBII\/'I
KOHCTPYKTOP, ONMPENEIAIONINI pa3Mep 3TOr0 MacCUBa:
class array
{
/...
public:
array( int initial size );

}i
BeposiTHO BBI BCE K€ HE 3aXOTUTE, YTOOBI CIETYIONINN KO paboTal:

f( const array &a );

// .
f( isupper (*str) );
(Ototr BBIBOB mepenaer f () MycTOW OJHOIIEMEHTHBIM MAacCHB, €CIU *str
COCTOHT W3 3arjlaBHbIX OYyKB, WJIM MaccHB 0€3 JIEMEHTOB, €Cliu *str — U3
CTPOYHBIX OYKB).

EnuHCTBEeHHBIM CHOCOOOM TMOJABJIEHUS] TAaKOTO TIIOBEICHUS SIBIISETCS
n00aBJIeHUE BTOPOTO apryMEHTa B KOHCTPYKTOP, TOTOMY UYTO KOHCTPYKTOPHI C
HECKOJIbKUMH apryMEHTaMH HUKOT/Ia HE MCTIONIb3YIOTCS HESBHO:

* CraHmapToM s3BIKa AJIS 3TOTO MPETyCMOTPEHO KITI0UEBOE CIIOBO explicit. — Peo.
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class array

{
/]

public:
enum bogus { set size to };
array( bogus, int initial size );

bi
array ar( array::set _size to, 128 );

OTO0 MO HACTOSAIIEMY YPOMJIMBO, HO Y HAC HET BBIOOpA. 3aMEThTE, UTO 5 HE Jal
apryMeHTy bogus MMEeHH, IOTOMY YTO OH HCIIOJIB3yeTCsl TOJIBKO JUIS BhIOOpa

(bYHKITHH.

133. Ucnosib3yiTe CYHETYUKH IK3EMILISIPOB 00bEKTOB
JJIsi MHUIMAJTU3A0M1 HA YPOBHE KJlacca

Heckonbko paszgenoB Hazajg s paccMaTpuBall HCIOJIb30BAHUE CUETUYHKA
CTAaTUYCCKUX TJIOOATBHBIX OOBEKTOB JUIsl YIPABIICHUS WHUIHATIW3ANMSIMH Ha
ypoBHe OubnmmuoTeku. B Cu++ y Hac ecTh Jydline BapHaHThI, TOTOMY YTO MBI
MOKET WCIIOJIb30BaTh OMpeelieHue Kiacca Uil OTpaHWYCHHUs o00JacTh
JIEUCTBHUA:

class window
{

static int num windows;
public:

window () ;

~window () ;

bi
int window::num windows = 0;

window: :window ()
{
if ( ++num windows == 1 ) // TOJBKO UTO CO3IAHO IEepPBOE OKHO
initialize video system();

}

window: : ~window ()
{
if ( --num_windows == ) // TOJBKO UTO YHUUTOXEHO
shut_down_video_system(); // mocienHee OKHO

}

Haxkowner, cueT4nk 3K3eMIUISIPOB OOBEKTOB MOKET OBITh TaK)Ke MCIIOJIb30BaH B
KayecTBe CYETUMKA 4YKCIa BBI30BOB JJIsi OOECHEeUeHUs HHHULIMAIM3ALUN Ha
YpOBHE HOAIPOrPaMMBbI:
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static int have been called = 0;
if( !have been called )

{
have been called = 1;
do one time initializations();

134. N30eraiiTe MTHUIMAJN3AUUM B 1BAa NIpUeMa

135. Cynepo0.J10:xxkn Ha Cu++ 1JI CylIeCTBYIOIIUAX
HHTep(PeiicoB peIKo XOPoIIo padoTalT

Kak mpaBuio, mepeMeHHas JIOJDKHA HMHUIMAIM3UPOBATHCA BO  BpeMs
00bsiBIICHHUS. Pasfenenue  HMHUNMAIM3AUMU U OOBABICHUA  WHOTIIA
00yCJIOBIMBAETCS TUIOXUM ITPOSKTHPOBAHUEM B IPOrpaMMe, KOTOpasi HarmucaHa
HEC BaMH, KaK B CHeI[yIOHleM q)paFMCHTe, HAITMCaAHHOM JIsI BBIITIOJIHCHUA
coBMecTHO ¢ oubnunorexkoit MFC Microsoft:

f( CWnd *win ) // CWnd - 3TO OKHO
{

// Crnenmywomas cTpoka 3arpyxaer "Oybep" C mamnkom OKHa
// (TexcToM B CTPOKe 3aroJioBKa)

char buf[80]; /* =%/
win->GetWindowText (buf, sizeof (buf)):;
//

}

Tak kak s JOJDKEH BBIINOJIHUTH MHUIUAINA3ALMIO IIPU IIOMOILU SBHOTO BBI30BA
(GYHKIMH, TO YMBIIUICHHO HapyLIal0 CBOE NMPAaBUIIO "OJUH ONEpaTop B CTpoke"
111 TOT0, YTOOBI, IO KpaiHel Mepe, BMECTUTh OOBABICHUE U HHULIUAIN3ALHIO
B OJIHOM U TOM K€ CTPOKE.

31ech MMeeTCsl HECKOJIBKO Mpo0iieM, MepBas U3 KOTOPBIX 3aK/II0UaeTcs B
IUIOXOM MPOEKTUPOBAaHUM Kiacca CWnd (mpexacTaBisitonieM okHO). Tak kak y
OKHa €CTh "TEeKCTOBbII" aTpuOyT, XpaHAILIUHA 3aroJ0BOK, TO BbI JOJKHBI HUMETh
BO3MOKHOCTb JJOCTYIIA K 3TOMY aTprOyTy OA0OHBIM 00pa3oM:

CString caption = win->caption();
Y BBI JIOJDKHBI HIMETh BO3MOXKHOCTh MOAH(DHUIIMPOBATH ITOT aTPHOYT TaK:
win->caption () = "HOoBOe comnmepxaHue";
HO BBl HE MOXETE CJIeJIaTh 3TOr0 B TeKyllel peanu3auuu. [ maBHas mpobiema
coctouT B ToM, Oubmmoreka MFC He Obuta crnpoekTHpoBaHa B OOBEKTHO-

OpPHEHTUPOBAHHOM JlyXe — T.. HauaThb C OOBEKTOB, 3aTE€M BBIOpATh, KakKue
COOOIIeHus] TepenaBaTh MEXKIY HUMH M KaKUMH aTpuOyTaMu WX HAJIEIHTh.
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Bmecto »Toro mpoektupoBmikd Microsoft Hauanmm OT CyIIECTBYIOIIETO
nporeaypaoro untepdeiica (APl Cu — wuHTEpdeiica NPUKIATHOTO
nporpammupoBanus 111 Windows Ha Cu) 1 100aBWIM K HEMY CYNEpOOIOXKKY
Ha Cut+, TeM caMbIM YBEKOBEUYHMB BCE MPOOJIEMBl CYIIECTBYIOLIETO
uaTepderica. Tak xak B APl Cu Obmta QyHKIHS C  HMEHEM
GetWindowText (), TO MPOSKTHUPOBIIMKHN 0€33a00THO CHIMUTHUPOBAIH TaKOMH
BBI30B ITPU MOMOIIU (PYHKIMHU-YIIEHA B CBOei 000s0uke CWnd. OHU MOCTaBHIN
3arU1aTy Ha MHTepdeic npyu MoMoIu ClIeayIOIIero Bb30Ba:

CString str;
win->GetWindowText ( str );

HO 3TO — HE peIIeHHEe M0 JBYM MpPUYMHAM: HO-TIpeKHEMY TpedyeTcs
WHUIMAIN3alKs B JBa IpUEMa, U apTyMEHT SIBJISIETCS CCHUIKOW Ha pe3yJsIbTar.

['maBHBIN ypOK COCTOUT B TOM, YTO MPOEKTHI, OCHOBAaHHBIE HA MPOILETYPHOM
MOJX0/1€, PAAUKATIBHO OTIMYAIOTCA OT 0O BEKTHO-OPHUEHTHPOBAHHBIX MPOEKTOB.
OOBIYHO HEBO3MOXHO HCIIONIB30BaTh KOJ M3 OJHOTO NPOEKTa B JApyrom 0e3
oomnpmioit mepepabotku. Ilpoctas oGomouka w3 kimaccoB Cu++ BOKpYT
MPOLEAYPHOTO IPOEKTA HE CAENAET €r0 00bEKTHO-OPUEHTUPOBAHHBIM.

[loyuuTensHo, 51 AyMaro, MOIIAPUTH BOKPYT B MOUCKAX PEIIEHUS TEKyIen
npo0OsieMbl ¢ ToMotIbio Cru++, HO TIPeaYNPEXIat0 BaC — 3/1eCh HET XOPOIIETro
pelieHus (KpoMe IMepernpoeKTUpOoBaHMUA OMOIMOTEeKH KiaccoB). Mosi mepBast
MOTIBITKA C/IeTaTh 000JI04YKY BOKPYT CWnd MokazaHa Ha JuctuHre 11.

s oOecreueHHs  BO3MOXKHOCTH — win->text () = "HoBEI
3aros0BOK" HEOOXOJIMM BCIOMOTATENbHBIN Kiacc (window: :caption).
Bb130B text () Bo3BpamiaeT 0OBEKT 3arojoBKa, KOTOPOMY 3aTeM IepeaaeTcs
co00I1IeHNE MPUCBAaUBAHUEM.

I'maBHast nmpoGnema Ha nuctuHre 11 3akmodaercs B TOM, 4yTO OMOIHOTEKA
MFC wumeeTr MHOTO KIJIAacCOB, YHAcJeIOBaHHBIX OT CWnd, W HHTepdeiic,
pealin30BaHHBI B Kjacce window, He OyAeT OTpaxeH B APYTUX MOTOMKax
CWnd. Cut+ sBisieTcs] KOMIWINPYEMBIM SI3bIKOM, TIO3TOMY HET BO3MOKHOCTH
BCTaBJIATh KJIAcC B CEPEIMHY HEepapXuu KJIaccoB 0€3 M3MEHEHUs UCXOIHOIO
Koza.

Jluctunr 12 ompegensier apyroe pemenue ans cmecu Cut+ ¢ MFC. A
BBIZIEIMIT KJacC window::caption B OTAENbHBIM KJacc, KOTOPBIN
NPUCOEIMHAETCA K OKHYy, KOrja OHO HWHuIManusupyercsa. HMcnonb3yercs
0T0OHBIM 00pa3zoM:

£ (CWnd *win)

{

caption cap( win )

CString s = cap; // nommepxmuBaercs npeobpasoBaure B CString.
cap = "HOBBI 3arojyioBok"; // MCHOJB3yeT oOlepaLyio
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// operator=(CStringé&)
}

MHe He HpaBHUTCS TO, YTO MU3MEHEHHE 3arojioBKa caption MEHSET TaKKe
OKHO, K KOTOPOMY 3TOT 3ar0JIOBOK MPUCOEINHEH B 3TOM IMOCIIEAHEM IIpUMEpE.
CkpbITast CBSI3b MEXKAY IBYyMs OOBEKTaMH MOXET cama 1o cebe ObITh
HUCTOYHHUKOM HEAOpa3yMeHHU, OyIydd CIHMIIKOM TOXO0XeH Ha MOOOYHBII
a¢dekr makpoca. Kak Obl TO HU ObUIO, JUCTHHT 12 pemaer mpodiemy
VHHIUAT3AIHH.

JIncrunr 11. OGeprka 111 CWnd: nepBasi ONbITKA

1 class window : public CWnd

2 A

3 public:

4 class caption

5 {

6 CWnd *target window;

5

8 private: friend class window;

9 caption( CWnd *p ) : target window(p) {}

10

11 public:

12 operator CString ( void ) const;

13 const caption &operator=( const CString &s );
14 }i

15

16 caption text( woid );

17}

18 /) —mmmmm e
19 caption window::text ( void )

20 |

21 return caption( this );

22}

23 e e

24 window::caption::operator CString( wvoid ) const
25 {

26 CString output;

27 target window->GetWindowText ( output );

28 return output; // BO3BpamaeT KOIMUIO

29 1}

30 /e e

31 const caption &window::caption::operator=(const CString &s)
32 {

33 target window->SetWindowText( s );

34 return *this;

35 1}




KoncTpyKkTOpsl, 1ecCTPYKTOPHI U operator=( ) 197

JIuctuHr 12. 3aroa0BOYHBIA 0OBEKT

1 class caption

2 A

3 CWnd target window;

4 public:

5 window text ( CWnd *win ) : target window( win ) {};
6

7 operator const CString( wvoid );

38 const CString &operator=( const CString &r );

9 s

10

11 inline caption::operator CString( woid );

12 {

13 CString output;

14 target window->GetWindowText ( output );

15 return output;

16 }

17

18 inline const CString &caption::operator=(const CString &s )
19 |

20 // Boz3BpamaeT Tun CString (BMECTO TuUIa 3aTOJIOBKA

21 // "caption"), nosrtomy OymerT cpabaTwBaTrTe a = b = "abs"
22

23 target window->SetWindowText ( s );

24 return s;

26 }
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Yacrb 81. BupryasibHbie pyHKIIUM

Bupryanenple  QyHKIMM ~ NpHIAIOT  OOBEKTY  HPOM3BOJHOTIO  Kilacca
CIOCOOHOCTh MOAU(UIMPOBATH IIOBEJCHUE, OINPEAEICHHOE Ha YpOBHE
6a3oBoro kjacca (WJIM MPEIOCTaBUTh KAKHE-TO BO3MOXHOCTH, B KOTOPBIX
0a30BbIii KJIaCC MCIBITHIBAJ MOTPEOHOCTH, HO HE MOT UX PEajH30BaTh OOBIYHO
n3-3a TOTO, 4TO MH(OPMAaNKs, Hy>KHas JUIs 3TOW peann3anuy, oObSIBIsSETCS Ha
YpPOBHE MPOM3BOJHOIO  Kjacca). BupryanpHble (QYHKIMH  SIBISIOTCS
LEHTPaJbHBIMU ISl O0BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS, TOTOMY
YTO OHH MO3BOJISIOT BaM OMPEICTUTh 0Aa30BbIi Kiacc O0Iero Ha3HA4YeHUs, He
TpeOysl 3HAHUS OCOOCHHOCTEH, KOTOPHIE MOTYT OBITh TMPEAYCMOTPEHBI JIHUIIIH
MIPOM3BOHBIM KJIACCOM. BBl MOXKeTe mucaTh mporpaMMy, KOTOpast IyMaeT, 4To
MaHUIYJIUpyeT 00beKTaMH 0a30BOro Kiacca, HO Ha CaMOM JieJe BO BpeMs
BBITIOJIHEHHSI BO3/ICHCTBYET Ha OOBEKTHI MPOU3BOIHOTO Kiacca. Hampumep, BbI
MOXXET€ HAIHCaTh KOJ, MOMEMIAINMUN OO0BEKT B OOOOIICHHYIO CTPYKTYPY
JTaAHHBIX data_structure, HO Ha CaMOM JI€JI€ BO BpEMs BBIIIOJHCHUS OH
BCTaBJIIET €ro B tree wim linked list (kiaccel, HPOU3BOJHBIE OT
data structure). OT0 HAcTONbKO  (yHAaMEHTalbHasi  OOBEKTHO-
OpPHECHTHUpPOBaHHAsl omepauusi, 4ro mporpamma Ha Cut++, KoTOpas He
UCTHONB3YeT  BHUPTyalbHble  (QYHKIWH,  BEpPOATHO,  TPOCTO  IUIOXO
CIIPOEKTHPOBAHA.

136. BupryaabHble PyHKIMHA — ITO Te PyHKINH, KOTOPbIE
Bbl HE MO’KeTe HAIMCATH HA YPOBHE 0a30BOr0 KJacca

Buptyanenpie QyHKIUH CYHIECTBYIOT pagd AByX Ieneil. Bo-mepBbIx,
BUPTYyaJibHbIE (DYHKIIMU ONPEAEISIOT BO3MOXKHOCTH, KOTOPBIE JOJKHBI UMETh
BCE IPOM3BOJHBIE KIACChl, HO KOTOpbIE HE MOTYT OBITh pealn30BaHbl Ha
ypoBHe 0a3oBoro kiacca. Hampumep, Bbl MOXeTe CKa3aTh, UTO BCE OOBEKTHI-
¢urypsl shape JIOKHBI OBITH CIIOCOOHBI ce0si pacnedaTatb. Bel HE MoxeTe
HanucaTh (yHKOMIO print () Ha ypoBHe 0a30BOro Kjiacca, MOTOMY YTO
reoMeTpuueckas MHQPOpPMaLuUs XpaHUTCS B NPOM3BOIHBIX Kiaccax (Kpyre
circle, nmuHUM line, MHOTOYroJibHHKE polygon U T.1.). [loaTomy BBI
Jenaere print () BupTyanbHOM B 0a30BOM Kiacce U (aKTHUECKU
orpenesnseTe 3Ty GYHKINIO B IPOU3BOJHOM KJIACcCe.

Bropoii 1menpio SBIAIOTCA BCIOMOTaTelIbHbIE BHUPTyalbHbIE (YHKIUH.
Bo3pmeMm B kauecTBe npuMepa Haull kiace storable. [l XxpaHeHHs 00beKTa
B OTCOPTUPOBAHHON CTPYKTYpE TAHHBIX COXPAHSAEMBI OOBEKT JOJKEH OBITh
CIIOCOOEH CpaBHUBATh ce0sl C JAPYTrMM COXpaHEHHBIM 00bekToM. To ecTb 3Ta
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¢byHKIMA 0236l TaHHBIX OYJET BBITIISACTh MPUMEPHO TaK:

add ( storable *insert )

{
storable *object already in database;
/7
if ( object already in database->cmp (insert) < 0 )
// BCTaBUTb OOLEKT B 0asy IJaHHEIX

}

OOBeKkT storable HE MOXKET ONPEeNeIUTh (QYHKIUIO cmp (), MOTOMY YTO
uHbopMalus, HeoOXoauMas Jid CpaBHEHHs (KIIIOY), HAXOAUTCA B OOBEKTE
NpPOM3BOJHOIO Kilacca, a He B 0a30BoM Kkiacce storable. [loatomy BbI
nenaere (PyHKIMIO BUPTYyaJIbHOH B Kilacce storable M MpeayCcMaTpUBAETe ee
B MPOM3BOJHOM Kiiacce. KcTatu, 3TH BcrioMoraTenbHble PyHKIIUN HUKOTJA HE
OyIyT OTKPBITHIMU (public).

137. BupryaabHasi pyHKUMSA He ABJIACTCH BUPTYaJIbHOM,
€CJIM BBI3bIBACTCH M3 KOHCTPYKTOPA HJIH
AeCTPYKTOpa

3TO HE CTOJBKO MPABUIIO, CKOJIBKO KOHCTATAIMs (aKTa, XOTS OHA U OyJeT A
MHOTUX HEOXXHJIAHHOCTHhIO. ba30Bble KacChl HMHHUIUANIM3UPYIOTCS TEpen
NpOM3BOAHBIMU  Kiaccamu. K ToMmy ke, mo-BUAMMOMY, (yHKUIUHK
IPOHM3BOTHOTO KJIacCa MMEIOT JOCTYI K IaHHBIM ATOTO KJlacca; B HHOM CIIydae
He OBUIO OBl CMBICITA B TOMEMIEHUHM ITHX (DYHKIIMH B TMPOM3BOIHBIN Kiacc.
Ecin Ob1  KOHCTpyKTOp 0a30BOro Kjacca MOT BBI3BIBATH  (DYHKITHIO
MPOM3BOJHOIO KJlacca 4Yepe3 MEXaHW3M BHUPTYalbHBIX (YHKIMHA, TO 3Ta
¢yHKIMs Moryia OBl C TONB30H HCIOJIB30BaTh HHUIUATU3UPOBAHHBIEC ITOJIS
JAHHBIX TPOU3BOHOTO KJIacca.

Yrobbl cnenath CyTh KPUCTAJIIBHO SICHOM, NMaBalTe B3IJITHEM Ha TO, YTO
MPOUCXOAMUT MOJA KarmoToM. MeXaHu3M BHPTYaJdbHBIX (YHKIMHA pearn30BaH
NOCPEACTBOM TaONHIbl yKa3areneil Ha ¢pyHkuuu. Korma Bel 00BsBIIsIETE KiTacc,
MOTOOHEBIH CIIEAYIONEMY:

class storable

{

int stuff;
public:

storable( void );

virtual void print ( wvoid ) ;
virtual void virtf ( void ) :

virtual int cmp ( const storable &r ) = 0;

int nonvirtual ( void );
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storable: :storable ( void ) { stuff = 0;

ioid storable::print( void ) { /* maTepmasn musg oTjanku print */
ioid storable::virtf( void ) { /* pmemalt uTo-HMOyObL */

int storable: :nonvirtual ( void ) {

}

Jlexxaiee B OCHOBE OIMpCACIICHUC KJlacCa (CFCHepI/IpOBaHHOG KOMHI/IJ'IHTOPOM)
MOXKET BBITJIAACTH HOI[O6HO 9TOMY:

int storable print ( storable *this ) { /* ... */ }
int storable virtf ( storable *this ) { /* ... */ }
int storable nonvirtual ( storable *this ) { /* ... */ }
typedef void (* vtab[]) (...); // Maccup ykKasaTeseM Ha QyHKUUU

_vtab storable vtab

{

storable print,

_storable virtf,

NULL // MeTKa-3anoJHUTEesNb g OYHKUUM CPaBHEHUI

}i

typedef struct storable
{

storable vtab * vtable;

int stuff;
}
storable;
_storable ctor( wvoid ) // KOHCTPYKTOP
{

_vtable = storable vtable; // 3Ty crpoky mnobapjser

// KOMOUJIATOP.

stuff = 0; // 2Ta CcTpoka M3 MCXOLOHOTO

Kona.

}

Korna BbI BbI3bIBaeTE HEBUPTYAIBHYIO (DYHKIIHIO, UCTIONIB3YS TAKOH KOJI, KaK:

storable *p;
p->nonvirtual () ;

TO KOMIIWJIATOP B JIEHCTBUTEIILHOCTHU TCHCPUPYCT:

_storable nonvirtual( p )
Ecnu BbI BRI3BIBAETE BUPTYATBHYIO (DYHKITHIO, TOJ00HYIO STOM:
p->print();

TO ITOJIYHaCTC HEUYTO COBCPUICHHO OTJINYHOC!
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( p-> vtable[0] ) ( p );

BoT TakuM-TO OKOJILHEBEIM IMyTeM, MMOCPCACTBOM 3TOU Ta6J’II/IHLI nu pa60Ta10T
BUpTyanbHble (yHKIMU. Korma BEI BbI3bIBacTe (PYHKIHIO TPOM3BOIHOTO
KJIacCa IpHU IMOMOIIHN YyKa3aTelid 0a30BOr0 KJ1acca, TO KOMIIWIATOP HaXKXE HE
3HACT, 4YTO OH o6pa1uaeTc;1 K (I)YHKLII/II/I IMPOMU3BOJHOI'0 KJjacca. Haan/IMep, BOT
OIIPCACJIICHUC MTPOU3BOJHOI'O KJIaCCa Ha YPOBHC UCXOAHOI'O KOJA:
class employee : public storable
{ int derived stuff;
/]
public:
virtual int cmp( const storable &r );

}i

/* BupTyasbHelt */ int employee::print( const storable &r ) { }
/* BupTyanbHelt */ int employee::cmp ( const storable &r ) { }

A BOT uTO CACIaCT C HUM KOMITHUJIATOP:

int employee print( employee *this y {/* o0 %/}
int employee cmp ( employee *this, const storable *ref r )
{/* ... %/}

_vtab employee vtable =
{
_employee print,
_storable virtf, // TyT HeT 3aMelleHMs B NPOMBBOIHOM KJlacce,
// TO®TOMYy WMCIOJIb3yeTCsa yKaszaTejb Ha
// byHKUMI Ga30BOTO KJjlacca.
_employee cmp

}i

typedef struct employee
{
_vtab * vtable; // TeHepupyeMoOe KOMIMUJISTOPOM I[10JI€ IaHHBIX .
int stuff; // Tlome 6a30BOTO KJjacca.
int derived stuff; // llone, nobaByieHHOe B OOBABJICHUM
// OPpOMBBOOHOTO KJacca.

}

employee;
_employee ctor( employee *this ) // KOHCTPYKTOP IO YMOJIYaHMIO,
{ // TeHepUupPYyeMHI KOMIMUJISTOPOM.
_storable ctor(); // Ba3oBHE KJAaCCH MHMLIMAJIM3UPYIOTCH
// B mepByK ouepelb.
_vtable = employee vtable; // Cospmaercsa Tabiuia BUPTYaJIbHEX

} // OYHKLMIA.

Komnunstop mnepenucan Te s4eliku B Talnuie BUPTYalIbHBIX (YHKIUH,
KOTOpBIE COJEp’KaT 3aMEUICHHbIE B IIPOM3BOJHOM KJacce BHUPTyasbHbIE
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¢bynkuu. BuprtyansHas ¢ysknms (virtf), koropas He ObLIa 3aMelieHa B
MIPOU3BOJIHOM KJIacCe, OCTAETCS MHUIUAIU3UPOBAHHON (yHKIUeH 0a30BOro
KJacca.

Korza BBI co3maeTe BO BpeMsl BHIIIOTHEHUS 00BEKT TAKHM 00pa3oM:

storable *p = new employee();

TO KOMITWJISITOP HAa CAMOM JI€JI€ TEHEPUPYET:

storable *p;

p = (storable *)malloc( sizeof (employee) );

_employee ctor( p );
Bb130B _employee ctor () cHayajla MHUIMAIU3UPYET KOMIIOHEHT 0a30BOro
Kjlacca IIOCPEJCTBOM BbI30Ba sortable ctor (), KoTopas JoOaBiseT
TaOJIMITY 3TOW BUPTYyAIbHON (YHKIIMH K CBOCH TaOJIMIIE W BHITIOIHICTCS. 3aTeM
yIpaBIeHUE Iiepeaercss oOpaTHO K employee ctor () M yKas3aTelb B
TalJHIIe BUPTYAIbHOW (QYHKIIMHM NEPENHUChIBACTCS TaK, YTOOBI OH yKa3bIBall Ha
TaOJIMIly TPOU3BOIHOTO Kilacca.

OtMeTbTe, YTO, XOTA P TeNepb YKa3bIBaeT Ha employee, KO p—>print ()
TEHEPUPYET TOYHO TAKOM K€ KOJ, KaK U paHbIIE:

( p-> vtable[0] ) ( p )7

Hecmotpss Ha 3TO, Temeph p yKa3blBaeT Ha OOBEKT MPOU3BOIHOIO Kilacca,
MOATOMY BBI3BIBAETCS BEPCUS print () W3 MPOM3BOJHOTO Kiacca (Tak Kak
_vtable B O00BEKTe MPOU3BOJHOIO Kjlacca YyKaszplBaeT Ha TaOIMIy
Mpou3BOHOTO Kjacca). KpaitHe HeoOxoammo, 4TOObI 3TH JBe (YHKIIUU
print () pacmonaraauchk B OJTHOH U TOH Ke sSUeiKe CBOMX TaOJIMIl CMEIICHUH,
HO 3TO 00eCreunBaeTcs KOMIUISTOPOM.

Bo3sspamiasice kK OCHOBHOMY CMBICITY JJaHHOTO TMpaBujia, OTMETHM, YTO MPHU
pPacCMOTPEHMHM TOTO, KakK paboTaeT KOHCTPYKTOpP, BaXX€H IMOPSIOK
uHUIMa3anui. KoHCTpYKTOp MPOM3BOTHOTO KiIacca mepes TeM, KaKk OH 4To-
b0 cleaeT, BbI3bIBAET KOHCTPYKTOp 0a30Boro kinacca. Tak kak _vtable B
KOHCTpYKTOpe 0a30BOro Kjacca yKa3blBaeT Ha TaOJHIy BUPTYaJIbHBIX
¢yHKIME 0a30BOro Kiacca, TO BBl JIMIIAETECh JIOCTYNa K BHUPTYaJIbHBIM
¢yHKIMsAM 0a30BOro Kjacca IOCJIE TOrO, KaK BbI3BaJIM HUX. BbI30B print B
KOHCTPYKTOpe 0a30BOT0 Kjlacca BCE TakK JKe JacT:

( this-> vtable[0] ) ( p )’

HO vtable yka3plBaeT Ha TaOnumiy 0a30Boro kjgacca M vtable[O]
ykasblBaeT Ha (yHKIMIO 0a3oBoro kiacca. ToT ke caMblii BEI3OB B
KOHCTPYKTOpPE TPOM3BOJHOTO KJIAcca JacT BEPCHIO print () NPOU3BOJHOIO
Kjacca, IOTOMy 4To vtable OyaeT HepeKkphITa yKas3aTeleM Ha TaOJHIly
HPOM3BOIHOTO KJacca K TOMY BPeMEHH, KOT/la OblIa BbI3BaHA print ().
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XoTa s W HE TOKas3bIBaJl 3TOTO MPEXIE, TO K€ CaMo€ MPOUCXOAWUT B
nectpykrope. IlepBoe, 4To enaeT 1ecTpyKTOp, — 3TO MOMEMAaeT B _vtable
yKa3aTenb Ha TalOJHIly CBOEro cOOCTBEHHOTO kiacca. TONbKO MOcie 3TOro oH
BBITIOJIHSCT HANMCAHHBIA BaMH KOXA. JleCTpyKTOp NpOM3BOJHOIO Kiacca
BBI3BIBACT JECTPYKTOp 0a30BOro Kjlacca Ha BBIXOJIE (B CAMOM KOHIIE — IIOCTIE
TOT0, KaK BBIIIOJHEH HAIMCAHHBIH 110JIb30BaTEIEM KOJ).

138. He BbI3bIBaliTE YUCTO BUPTYyAJIbHbIEe PYHKINH U3
KOHCTPYKTOPOB

OTO mNpaBUJIO BBHITEKAET M3 TOJBKO YTO PACCMOTPEHHON KapTUHBI.
Omnpenenenne "ducto" BUpTyanbHOW (PyHKIMHU (Y KOTOpoH =0 BMECTO Teja)
NPUBOJUT K TOMY, YTO B TaOJIMIly BUPTyalbHBIX (yHKIUH 0a30BOro Kiacca
nomMemaercs NULL BMecTo OObIYHOTO ykazarens Ha ¢yHkuuio. (B cmyuae
"qucTo" BUPTyalbHOM (YHKIMHM HET (YHKLIHH, HAa KOTOPYIO HE0O0XOIUMO
yKa3biBaTh). Eciaum Bbl BBI3BIBAETE YHCTO BUPTYAJIbHYIO (YHKIHMIO U3
KOHCTPYKTOpa, TO HCIIOJIb3yeTe Talbnuily 0a30BOTO Kiacca M Ha CaMOM Jelie
BBI3BbIBACTEe (PYHKIMIO TPU TOMOIIM yKaszaresns NULL. Bel momyunTte namn
oneparuBHoi mamsatu Ha MmamuHe ¢ UNIX u "OOmias ommOka 3anmuThel’ B
cucreme Windows, Ho MS-DOS mnpocTo HCHOTHHUT TO, YTO BBl MPOCHIIH, U
HOMBITAETCS BBITTOJIHUTD KOJ IO aapecy 0, CYUTask €ro MPaBUIbHBIM.

139. JlecTpyKTOpBI BCeraa A0JKHbI ObITH BUPTYaJIbHBIMH

PaccmoTpum Takoi kox:

class base
{

char *p;
~base() { p = new char[SOME SIZE]; }
base () { delete p; }

}i

class derived : public base

{

char *dp;
~derived() { dp = new char[[SOME SIZE]; }
derived() { delete dp; }

}i
Tenepb paccMOTPUM 3TOT BBI30OB:

base *p = new derived;
VA
delete p;
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3armoMHUTE, 9TO KOMIWIATOp HE 3HAET, 9YTO p Ha CaMOM Jelie YKa3bIBaeT Ha
00BEKT MPOM3BOAHOTO Kiacca. OH HCXOAWT M3 TOrO, YTO P YKas3blBaeT Ha
00BSBICHHBIA THIT base. CienoBatenbHo, delete p B JCHCTBUTEIBHOCTH
MpeBparniacTcs B:

_base destructor(p);
free(p);

JlecTpykTOp TPOM3BOAHOTO Kjlacca HHUKOTAa HE BBI3bIBaeTCA. Ecinu BB
MEePEONPEICIUTE ITH KIIACCHI, C/IeTaB IECTPYKTOP BUPTYaIbHBIM:

virtual ~base() { /* ... */ }

TO KOMIIMJIATOP MOJIyYUT JOCTYH K HEMY IIPU MOMOIIU TaOJIUIbI BUPTYaJIbHBIX
¢yHKIMH, MpocTo Kak K Jr000# npyroil BupTyanbHOM (yHKiuu. Tak Kak
JECTPYKTOp TeNepb BUPTYyallbHbIH, TO delete p mpeBpalaercs B:

( p—> vtable[DESTRUCTOR SLOT] ) (p);

Tak kak p yka3plBaeT Ha OOBEKT MPOM3BOAHOIO KJIacca, TO BbI IMOJIydaeTe
JECTPYKTOP MPOU3BOTHOTO KJIacca, KOTOPBI MOCIE BHITOTHEHHS] KOMIIOHEHTHI
MPOU3BOTHOTO KJIAcCa BBI3BIBAET AECTPYKTOP 0a30BOTO.

140. ®ynkuuu 6a30BOr0 KJacca, UMeKINe TO Ke UM,
4YT0 U (PYHKIMHM TNPOU3BOJAHOIO KJIACCA, OOBIYHO
JAOJIZKHBI ObITH BUPTYAJbHBIMH

[lomuute, uyto oOTKpeITass (public) ¢QyHKUUA sBIETCS 00pPaOOTUYHKOM
cooOmenuii. Ecnm 0a30BBI Kiacc W MPOM3BOAHBIA Kiacc 00a HWMEIOT
00paboTUMKH COOONIICHUH C OJHUM M TEM K€ UMEHEM, TO BBl CKa)XeTe, 4TO
00BEKT MPOU3BOAHOIO KJlacca JOJDKEH JeaTh YTO-TO OTJIIMYHOE OT OOBEKTa
0a30BOTO Ki1acca, 9ToObl 00pabaThIBaTh TO JKe caMoe coolIIeHne. Bech cMbIch
HacJIeIOBaHUs B TOM, YTOOLI HMMETh BO3MOKHOCTL IHCaTh KOJa OOIIEro
Ha3HAa4YeHHs] Ha s3bIKE OOBEKTOB 0a30BOTO Kiacca W obecredymBaTth padboOTy
9TOr0 KoOJa Jake ¢ OO0bEeKTaMH TMPOM3BOAHOTO Kiacca. CremoBarenbHO,
COOOIIEHUE JTOJDKHO 00pabaThiBaThes (DYHKIHMEH MPOM3BOAHOTO Kilacca, a He
06a30BOro.

OmHMM pacTpoOCTpaHCHHBIM HCKIIIOUEHHEM W3 3TOTO TpaBWiIa SBISETCS
neperpyska omnepanui, rae 0a30BbIH KJIacC MOKET ONpeneNiaTh HeKUi Habop
MepErpyKEHHBIX OMepaluid, a TNPOU3BOJHBIA KJacc JKellaeT J00aBUTH
JIOTIOJTHUTENIbHBIE TIEPerpy3ku (B OTJIMYUE OT W3MCHCHHUS ITOBEIACHHUS
MepPEeTPYKEHHBIX OTepanuii 6a30BOro Kiacca). XOTs MeperpyXKeHHbIe PYHKITUH
B OTHX JABYX Kjiaccax OyayT MMeTh OJWHAKOBbIE MMEHA, Y HUX HEMpPEMEHHO
OyIlyT pa3IMuHbIE CUTHATYPHI, TO3TOMY OHHM HE MOT'YT OBITh BUPTYaJIbHBIMHU.
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141. He penaiite GyHKIMIO BHPTYaJIbLHOM, €CJIM BbI He
’JKejiaere, 4YTOObI TMPOM3BOAHBIA KJIACC MOJLYYWII
KOHTPOJIb HA/I HeHl

S uuran, 4ro Bce (QYHKUUM-WIEHBI HEOOXOAMMO JelaTb BUPTYaJlbHBIMU
"mpocTOo Ha BCAKMU ciydail". DTo 1UI0X0M coBeT. Benbp BBl He Xkelnaere,
KOHEYHO, 4TOOBI MTPOU3BOIHBIN KIIACC MOTYyYMII KOHTPOJIb HAJJ0 BCEMH BaIlUMHU
BCIIOMOTATEIbHBIMU (DYHKIMSIMU; MHAa4Ye BBl HHUKOIJA HE Oyaere CIIOCOOHBI
IHMCaTh HAJCKHBIN KO,

142. 3amuimenHblie yHKIUM 00bIYHO JOJIKHBI OBITH
BHPTYAJIbHBIMH

OxHuM #3 cMmsAryamomux (akTopoB B paHee OMHMCAHHON CUTYyalll Co
creruieHneM 0a30BOro M MPOU3BOIHOTO KIIACCOB SBISETCS TO, UYTO OOBEKTY
npou3BogHOrO Kiacca Cut+ eaBa Korga-auO0 HYXKHO TOCBUIATH COOOIIEHUE
KOMIIOHEHTY CBOero 0a30Boro kiacca. [IpoW3BOAHBIN Kiacc HacleayeT
Ha3HadeHWe (M WieHb) OT 0a30BOTO Kjacca W OOBIYHO TOOABISET K HEMY
Ha3HaueHHe (M YJIeHbI), HO MPOM3BOIHBIN KJIaCC YacTO HE BHI3BIBAET (DYHKIIUHU
6azoBoro kmacca. (EctecTBeHHO, MPOM3BOJHBIN KJIACC HUKOTJA HE JOJDKEH
nojay4yaTh  JIOCTyl K JaHHbBIM  0a30BOoro  kmacca). EJAMHCTBEHHBIM
UHUCKIIIOYCHUEM  SBISIOTCS  BUPTyalbHbIE (DYHKIMH, KOTOPBIE MOKHO
paccMaTpuBaTh KakK CpEACTBO HW3MEHEHHs TMOBeACHHS 0a30BOTO Kiacca.
CooOmieHnnss 4yacTo MeperaloTcs 3amMeniarolied (QyHKUUEH MpOU3BOAHOTO
KJacca B SKBHBAJCHTHYIO (PYHKIMIO 0a30BOro kiacca. To ecTh, BUPTyaJbHOE
3aMeIeHne TPON3BOIHOTO Kilacca 9acTo 00paszyerT 1emnb ¢ GyHKIneH 6a30Boro
KJlacca, KOTOpyr OHO 3amecTmiio. Hampumep, kiacc CDialog u3z MFC
peanu3yer nuanoroBoe okHO Windows (TUN OKHa JAJsl BBOJA JAHHBIX). JTOT
KJIacC pacrojiaraeT BHUPTyalbHOW (yHKIMEH OnOXk (), KOTOpas 3aKphIBacT
JIMaJIOTOBOE OKHO, €CITM TIOJIb30BaTelb IISIKHYJ 1Mo KHOmKe ¢ MeTkoi "OK".
Br1 onpenensiere cBoe COOCTBEHHOE TMAIOTOBOE OKHO ITyTeM HACIIEAOBAHUS OT
CDialog W MOXeTe co3AaTh 3aMenieHne OnOk (), KOTOpoe OyIeT BBITIOIHSATh
NPOBEPKY TMPaBUILHOCTH JAHHBIX THEpPEeA TEM, KaK IMO3BOJHUTH 3aKPBITh 3TO
JIMaJIoroBOe OKHO. Bame 3amemienue oOpasyer memnb ¢ (QyHKIHMeH 0a30BOTO
KJIacca sl JeMCTBUTENFHOTO BBIITOJTHEHUS 3aKPBITHSL:

class mydialog : public CDialog
{
//
private:
virtual OnOk( wvoid );
bi
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/* BupTyanbuwii */ mydialog::0nOk( void )
{
if ( data is wvalid() )

Chialog: :0nOk () ; // TocnaTe coobueHre 6as30BOMY KJACCY
else
beep () ; // OBBIUHO coIepxaTeJyibHOe CooBleHre

// Windows 06 oumbke

}

OynHkims OnOk () SBISETCS 3aKPBHITOW B MPOU3BOJHOM Kjacce, MOTOMY YTO
HUKTO HE OyJeT mochuIaTh coobmenne OnOk () 00bekTy mydialog. OnOk ()
0a30BOro Kiacca HE MOXET OBITh 3aKpBITOW, MOTOMY YTO BaM HYKHO
o0pa3oBaTh IIETb ¢ Hel U3 3aMeIIeHus] MPOM3BOIHOTO Kiacca. BeI He kenaere,
9T00BI CDialog: :OnOk () ObUIa OTKPHITOW, MOTOMY YTO CHOBAa HHKTO HE
JIOJDKEH TMOChUIaTh coolmieHne OnOk () o0vekTy CDialog. IlosTomy BbI
JieniaeTe ee 3aluieHHon. Terneps 3aMenienrne U3 MpOM3BOTHOTO KIacca MOKET
o0pa3oBaTh LEN0YKy ¢ OnOk (), HO 3Ta (PyHKIMS HE TOCTYITHA U3BHE.

DTO HE O4YeHb yJayHasi MBICIb — KCIIOJIB30BATh 3AIIUIICHHBIA pa3en
ONMCaHusl Kiacca JUIsi oOecredeHuss CeKpeTHOoro uHTepdelica ¢ 06a30BBEIM
KJTaCCOM, KOTOPBIM CMOJKET TI0JIb30BAThCS JIUIIb MPOU3BOIHBIN KJIAacC, IIOTOMY
YTO TO MOXET CKPBITh OTHOIICHHE CLEIUICHUS. XOTS MoJ00Has 3alIUIIeHHas
(GYHKIMS WHOT/Ia €IMHCTBEHHBIN BBIXOJ U3 CUTYallud, HOPMaJIbHBIH OTKPBITHII
nHTepdeiic 0OBITHO SIBISETCS JTydIel albTePHATHBOM.

3aMeTbTe, UYTO 3TO MpPaBWJIO HE HMeeT oOpaTHOro neucTBus. XoTd
3alUIICHHbIE (YHKIUH OOBIYHO JIOJDKHBI OBITh BUPTYaJbHBIMH, MHOTHE
BUPTYyaJIbHBIE (PYHKIIUH SBISIOTCS OTKPHITHIMU.

143. Onacaiitech NpUBEACHUS THUIIOB (CIIOPHBbIE BONPOCHI
Cut+t)

IIpuBenenne tunos B Cu paccMoTpeHo paHee, HO U B Cut++ mnpusencHue
BbI3bIBaeT mnpobisemsl. B Cut+ y Bac Takke cylecTByeT mpobiema
HHUCXOAAIIET0 MPUBEICHUS — MPUBEICHUS yKa3aTels WM CChUIKU Ha 0a30BbIH
KJacc K HPOM3BOJHOMY Kiaccy. JTa mpoOsieMa OOBIYHO MOSBISAETCS IpU
3aMEIIEHUSX BHUPTYAIbHBIX (QYHKLUHUH, MOTOMY 4YTO CHUTHATypbl (QYHKLIUH
MIPOU3BOJIHOTO Kjacca JO/DKHBI TOYHO COBIAJaTh C CUIHATypaMH 0a30BOro
kiacca. PaccMoTpuM 3T0T KOA:

class base

{
public:
virtual int operator==( const base &r ) = 0;

}i

class derived

{
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char *key;

public:
virtual int operator==( const base &r )
{ return strcmp (key, ((const derived &)r).key ) == 0;
}
}i
K HecuacTplo, 3/1ech HET TapaHTHUH, YTO TMepeaBaeMblii apryMeHT r
ﬂeﬁCTBHTeﬂBHO CChIIaeTCAd Ha OOBEKT IMPOMU3BOJHOI'0 KJjiacca. OH HE MOKET
ceolIaThed Ha OOBEKT 0a30BOro Kjaacca M3-3a TOro, 4tTo (bYHKLII/IH YHUCTO
BUPTyaJbHAs: B HE MOXKETE CO3/aTh JK3eMIUAp oObekTa base. Tem He
MCHEC, r MOT Obl OBITH CCBUIKOM Ha OOBEKT HEKOETO Apyroro Kiacca,
YHACJIEJIOBAHHOIO OT base, HO He sBistomierocss kimaccom derived. C
Y4ETOM MPEABIYIIETO ONpeAeIICHUs CIeAYIOIHI KoI He paboTaeT:

class other derived : public base

{
int key;
//

£0

{
derived dobj;
other derived other;

if ( derived == other derived )
id be shocked();
}
Komurer ISO/ANSI no Cu++ pekoMeHIOBajl MEXaHU3M IpeoOpa3oBaHMs
THUIIOB BO BPEMsl BBIIIOJHEHNUS, KOTOPBIM pemiaeT 3Ty npoodiaeMy, HO Ha MOMEHT
HAIIMCAHHWA DTOM KHUTM MHOTHE KOMIIMJIATOPBI €ro He IOAAEPKUBAIOT.
IIpennoxeHHbIH CHHTAKCUC BBITJISIUT OAO0OHBIM 00pa3oM:

class derived : public base

{
char *key;

public:
virtual int operator==( const base &r )
{

derived *p = dynamic_ cast<derived *>( &r );
return !p ? 0 : strcmp(key, ((const derived &)r).key )==0;
bi

[la6bnon ¢yskuuu dynamic cast<t> Bo3Bpam@aer 0, €ClIM ONEpaH] He
MOXeT ObIThb Oe3omacHO mpeoOpa3oBaH B TUN t, HMHAYe OH BBHINOJHSIET
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npeoOpa3oBaHue.

OTO MPaBUIIO ABJIAETCS TAKXKE XOPOLIEH NEMOHCTpALMENd TOro, Mo4eMy Bbl
HE XOTHUTE, YTOOB! BCE KJIACCHl B Balled HMepapXUM MPOUCXOAMIM OT OOILIEro
kimacca object. IloyTM HEBO3MOXKHO HCIIOJIB30BAaTh AapryMEHTHI Kjacca
object HEMOCPEJICTBEHHO, MOTOMY YTO caM Mo cebe Kiacc object MOUYTH
aumeH (yHKIMOHATBHOCTH. BbI moiiMaere ceOs Ha TOM, YTO IMOCTOSIHHO
MIPUBOJUTE yKa3aTelIW Ha object K TOMYy THUILy, KOTOPbIH Ha CaMOM Jele
UMeeT NepeJaHHbIl apryMeHT. DTO HpPUBEJIECHHUE MOXKET OBITh ONAacHBIM 0e3
HCIOJIb30BaHUsl NPeoOpa30BaHUsl TUIIOB BO BPEMS BBINIOJIHEHUS, IOTOMY YTO
BBl MOXeTe IpeoOpa3oBaTh B HEBEpHbIM Tull. [lpuBenenne ypoumBo naxe B
BUe IpeoOpa3oBaHUS BO BpeMs BBINOJHEHUs, [J00aBiisAsi HEHY)KHBIH
OecropsIoK B Iporpammy.

144. He BbI3bIBaliTe KOHCTPYKTOPOB U3 ONlEePallMHU
operator=( )

XO0Ts 3TO MPaBUIIO TOBOPHT O MEPErpyKEHHOM MPUCBAaUBAaHUU, HA CAMOM JIelie
OHO TIOCBAIIEHO TmpoOjemMe BUPTyalbHBIX (QyHKIUH. CoOMa3HUTENBHO
peanu3oBaTh operator= () CIEAYIOIINM 00pa3oMm:

class some class
{
public:
virtual
~some_class( void );
some class( void );
some class( const some class &r );

const some class &operator=( const some class &r );

b

const some_ class &operator=( const some class &r )
{
if( this != &r )
{
this->~some class();
new (this) some class(r);

}

return *this;
}
DTOT BapHaHT OlepaTropa new WHHUIUAIU3UPYET yKa3blBaeMblii this 00BEKT
Kak O0BeKT some class, B JaHHOM cCiydae M3-3a apryMEHTa r HUCIOJb3Ys
KOHCTPYKTOP xormn. '

12 HCKOTOpre KOMIIUJIATOPBL B JEHCTBUTEILHOCTH ITO3BOJISIIOT BBINIOJHUTH SIBHBIM
BbI30B KOHCTPYKTOpA, I0O3TOMY BbI, BEPOATHO, CMOKETC CACIATh TOYHO TaK XKC:
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EcTh cepbe3Hble MPUYHHBI HE JIeNaTh MOKa3aHHOE BhIIIe. Bo-TiepBbIX, 9TO He
Oynet paboTaTh mocie HacienoBanus. Eciu BeI onpesensere:

class derived : public some class

{
public:
~derived() ;

// TIpenmnoJyiokyM, UTO TEeHEePUPOBAHHAS KOMIMJISTOPOM OIMepalmrsd
// operator=() BHINOJHUTCHA 3a oNepauuer operator=() 6asz30BOTO
// knacca.

}

BcenencrBue toro, 4to mectpykrop 0a30BOro Kiacca omnpejaeneH (MpaBHIbHO)
KaK BUPTYyaJIbHBIHN, OOpallieHre mpeabIIyero 06a30Boro Kiacca K:

this->~some class()

BBI3BIBAECT JIECTPYKTOP IPOM3BOAHOIO KJIAcca, IO3TOMY BBl YHUYTOXXHUTE
3HAYUTENILHO OO0JIbIIE, YeM HaMepeBaInCh. Bbl MOKeTe MOMBITATHCS UCTIPABUTH
ATy po0OJieMy, U3MEHHB BBI30B AECTPYKTOpA Ha:

this->some class::~some_ class();

SIBHOE yIOMMHAHUE MMEHHU Kjacca — some class:: B 3TOM IIpUMEpPE —
MOJIABJISICT MEXaHU3M BUPTYaIbHOU (QyHKIUN. DYyHKIUS BBI3BIBAETCS, KAK €CIIH
ObI OHa He OblTa BUPTYaIbHOM.

JlecTpyKTOp HE SBISIETCS €IUHCTBEHHOW Tpobiemoii. PaccMoTpum mpoctoe
IpUCBaBaHKUE 0OBEKTOB IPOU3BOIHOTO Kilacca:

derived dl, d2;

dl = d2;
Omnepanys Mpou3BOIHOTO Kjlacca operator= () (BHE 3aBUCHMOCTH OT TOTO,
TeHEepUpYyeTCsl OHa KOMIOWIATOPOM MM HET) o0pa3yeT IeNodky cC
operator= () 0a30BOro Kjacca, KOTOPbI B HACTOSAIIEM CIIy4ae UCIOJIb3YyeT
ornepaTop new () Ui SBHOTO BbI30Ba KOHCTPYKTOpa ©0a30BOro Kjacca.
Konctpykrop, TeM He MeHee, JeNaeT 3HAUYUTEIbHO OOJIbIle, YeM BBl MOXKETE
BUJETb B OIpEIeICHUH. B YacTHOCTH, OH WHHLIHAIM3UPYET YyKas3aTellb
TaOJIMIBl BUPTYaTbHBIX (YHKIUH Tak, 4TOObI OH yKa3bIBal Ha TaOJIUIly €ro

const some class &operator=( const some class &r )
{
if( this != &r )
{
this->~some class();
this->some class::some class( r );

}
Tem He MeHee, TaKoe MTOBEACHUE SIBIIIETCS HECTAHIAPTHBIM.
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Knacca. B TekymieM mnpumepe Iepen NPUCBAMBAHMEM yKa3aTellb vtable
yKa3blBaeT Ha TabnuIy mpous3BogHoro kiacca. Ilocie npucBauBanus
yKazaTenb vtable YyKa3blBaeT Ha mabauyy 0a306020 Kiacca; OH ObLI
[IEPEUHULIMATIU3UPOBAH HEABHBIM BBI30BOM KOHCTPYKTOpa IIPU BBI30BE new B
Meperpy>KeHHON onepaiuu operator= ().

Takum 00pa3oM, BBI3OBBI KOHCTPYKTOPOB B OIlepalii operator= ()
mpocTo He OyayT paboTaTh, €ClU €CTh TaOJIWIla BUPTYaIbHBIX (QYyHKIHH. Tak
KakK Bbl MOXXET€ 3HATh WJIM HE 3HATh, HA YTO IIOXOXU OIIPEACIICHUS Ballero
06a30BOro Kjacca, TO BBl JODKHBI MCXOIUTh M3 TOrO, 4YTO Tabiuia
BUPTYaJIbHBIX (DYHKIMI UMEETCsI, U IOITOMY HE BBI3BIBANTE KOHCTPYKTOPOB.

JlyqmmM  cocoOOM  yCTpaHeHHMs JAyOJIMpOBaHHS KoJa B  ONEpaIiH
IpUCBaNBaHU operator= () SIBJISICTCS HMCIOJIL30BaHHEC MpoCTOn
BCIIOMOTATENbHON (PYHKIIMU:

class some class

{

void create ( wvoid )7
void create ( const some class &r );
void destroy ( void )i
public:
virtual
~some class( void ) { destroy(); }
some class( void ) { create(); }

const some class &operator=( const some class &r );
}i
inline const some class &some class::operator=( const
some class &r )
{
destroy () ;
create( r );
}
inline some class::some_class( void )
{
create();
}
~some_class::some_class( void )
{
destroy () ;
}
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Yacrb 8e. Ileperpyska onepaumi

145. Onepanust — 310 cOKpaieHue (0e3 CHOpNpPU30B)

Onepanyss — 3TO HE NMPOU3BOJBHBIM 3HAYOK, O3HAYAIOLIUN BCE, YTO BBl HU
noxenaere. JTo ab0peBuaTypa aHTJIOS3BIYHOTO ciioBa. Hampumep, cumBon +
3HAYUT "MpUOaBUTH", MO3TOMY BBl HE JOJDKHBI 3aCTaBIISTh Meperpy>KeHHbII
operator+ () JenaTh YTO-HUOYAb emie. XOTsS 3/1eCh BCe SICHO (BBl MOMKETE
OTIPENIeNIUTh & + b JJIS BBIYUTAHUS b U3 &, HO HE JIOJDKHBI JIeNIaTh 3TOT0), S Ha
caMoM Jielie BeAy peub o mpobiieMax 0oJiee TBOPUECKOIO XapakTepa.

Ber  Moxere Onaropa3yMHO JIOKa3bIBaTh, YTO, KOTJIA BBIMOJHSCTE
KOHKaTeHAIMio, To "mpubaBiseTe”" OJHY CTPOKY K KOHIIY IPYTOH, MOITOMY
neperpyska + Iyl KOHKaTeHaI[MH MOXKET OBbITh mpuemiieMa. Bl Takke MoXkere
JI0Ka3blBaTh, YTO Pa3yMHO MCHOJIb30BaThb ONEPALMU CPAaBHEHUSA JUIA
JIEKCUKOTpauecKoro yrmopsAOYMBaHUS B Kjacce string, MO3ITOMY
neperpyska onepauuid <, == M T.J. TaKKe BEPOATHO MoiaeT. Bol He cMoxkere
apryMEHTHPOBAHO J[0Ka3aTb, YTO — WJIM * HUMEIOT KaKOW-HHOYIb CMBICI IO
OTHOIIICHHUIO K CTPOKAM.

JpyruM XOpoIIMM NPUMEPOM TOrO, KaK HEJb3s JEHCTBOBATb, SBIISAETCS
uaTepheric Cu++ iostream. Vcnons3oBanue capura (<<) st 0003HAYCHUS
"BBIBOJ" SIBJISIETCSA HenenbiM. Bamu ¢yHkummm BeiBojia B CH Ha3bIBAIHCH
printf (), a He shiftf (). S mornmmaro, yto CTpaycTpyn BBIOpas C/BH,
MOTOMY 4YTO OH CXOJEH C MEXaHHU3MOM IIE€peHaIpaBJIeHUs BBOJA/BBIBOIA
paznuunbix ob6onmouek UNIX, HO 3TOT 10BOJ Ha caMOM Jiefie HE BbIIEPKUBAET
npoBepku. CTpayCTpyn MCXOIWJI M3 TOTO, YTO BCE IMporpaMMucTsl Ha Cu++
MMOHUMaAIOT nepenanpasieHue B ctuie UNIX, HO 3Ta KOHIENIUSA OTCYTCTBYET B
HEKOTOPBIX OIEpallMOHHBIX crcTeMax — Hanpumep, B Microsoft Windows. K
TOMY K€, JUIS TOTO, YTOOBI aHAJOTUs ObljIa MOJHOM, onepalus > J0HKHA ObITh
neperpykeHa Juis BBIIOJIHEHHs ONepaliy 3aTUpaHus, a >> — J00aBICHHS B
koHelrl. TeM He MeHee, TOT (akT, YTO > M >> UMEIOT Pa3IMYHBIA IPUOPHUTET,
JIeJIaeT pean3alMio TaKOTro MOBEACHHS 3aTPYJHUTEIBHON. J{en0 ocnoxHaeTCs
TE€M, YTO ONepaTophl CIBHUra WMMEIOT HEMPAaBWIBHBIA YPOBEHb MPUOPHUTETA.
Omneparop Tuna cout << x += 1 He Oyzaer paboTaTh Tak, Kak Bbl OKUIAETE,
MOTOMY YTO y << 0oJiee BBICOKUN HMPUOPUTET, YEM Y +=, IIOATOMY OIEPATOP
UHTEPIPETUPYETCS Kak (cout << x) += 1, 4ro HeBepHO. Cut+ Hyxkzaaercs
B PacCUIMPSAEMOCTH, OOECIeUnBAaEMOIl CUCTEMOMU iostream, HO OH BBIHYXJCH
JMOOMBATKLCS €€ 3a CUeT BBEJACHHS OTepaTopoB "BBOAA" M "BBIBOAA", MMEIOIINX
HU3IINH TPUOPHUTET 10 OTHOIIEHHIO K JII0O0MY OIepaTopy s3bIKa.
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Amnanorust mpoOiiemMe "CIBHT Kak BBIBOI' MOXET OBITh HaijeHa B
MPOEKTUPOBAHUN KOMITBIOTEPHBIX CHUCTEM. BONBIIMHCTBO MPOEKTHPOBIIUKOB
amnmapaTrypbl ObITM OBl CUACTIWBBI HCIIOJB30BaTh + BMECTO OR, a * BMECTO
AND, MOTOMY 4YTO Takas 3allldCh HCIOJb3YyeTCsI BO MHOTHX CHCTEMax
MPOCKTUPOBAHUS JJIEKTPOHHBIX KOMIIOHEHTOB. HecMoTpst Ha 3ToO, meperpys3ka
omnepanuu operator+ () B KadecTBe OR sBHO He HykHa B Cu++. K Tomy xe,
jJexkceMa << osHadaeT "casur" B Cu u Cut+; oHa He 03Ha4daeT "BLIBOX".

Kak 3aBepmarommii npumep 53TOH TpoOIEeMbI — s WHOTJIA BHJET
peanmzanuu Kiacca "MHOXKECTBO", ONpeAeNsionye | U & CO 3HAYCHUSIMH
"o0bequHeHue" u "mepeceuenue”. IT0O MOXKET UMETh CMBICT ISl MaTeMaTHKa,
3HAKOMOTO C TaKUM CTHUJIEM 3aIlMCH, HO MPU STOM HE SBJISICTCS BBRIPAXKEHUEM HU
Cu, Hm Cut+, mnodtomy OyIeT HE3HAKOMO I BaIllero CPEIHEro
nporpamMmmucta Ha Cut+ (M BCIEICTBHE ATOTO C TPYAOM COTPOBOKIATHCS).
AMIiepcan SBISIETCA COKpaleHneM JUisi AND; Bbl HE JTOJKHBI Ha3HAYATh €My
MPOM3BOJILHOE 3HaueHue. HeT abCcoMoTHO HUYEro IIoXoro B a.Union (b)
WM a.intersect (b). (BBl He MoOXeTe HCHOJB30BaTh a.union (b) co
CTPOYHOI OYyKBOH U1, MIOTOMY YTO union SBJISETCS KIFOUEBBIM CIIOBOM).

146. Ucnoab3yiiTe neperpysKy onepanui ToJbKO 1Js
onpeeJeHU onepanuii, uMemux aiajaor B Cu
(0e3 cropnpu3oB)

[leperpy3ka onepanuii Obula peann3oBaHa B S3bIKE, MPEXkKAE BCEro, A TOTO,
9TOOBI BBl MOTJIM MHTETPUPOBATH pa3paObOTaHHBIA BaMHU apuU(PMETHUCCKANA THIT
B CYIIECTBYIOUIYIO apuMeTndeckyro cuctemy s3bika Cu. DTOT MexXaHU3M
HUKOI'JIa HE TIpeJHa3HayvajICs B KaUYeCTBE CPEACTBA PACIIMPEHUS STOM CHCTEMBI.
CrnenoBatenbHO, IEPErpy3Ky ONEpaluii Jy4lle IPUMEHATh, UCIOIb3Ys KJIACChI
JUISL pean3aluy UMb apu(METUIECKUX THUTIOB.

Tem He MeHee, TakKe pa3yMHO HMCIIOJIb30BATh TMEPErpyKeHHBIE ONepauu U
Tam, r1e ananoruu ¢ Cu HezameTHbl. Hanpumep, G0IBIIMHCTBO KJIACCOB OYyIET
neperpyxarb npucanBanue. Ileperpyska operator==() u operator!=()
TaKXKe pazyMHa B OOJIBIIMHCTBE KJIACCOB.

Menee scHbIM (M OoJjiee NPOTHUBOPEUMBHIM) HPUMEPOM SIBISETCS KIIACC
"urepatop". HWrepaTop sBIAETCS CPEACTBOM MPOCMOTPA KaXIAOTO wUjeHa
CTPYKTYpbI JaHHBIX, U OH HUCIIOJIb3YETCS MOYTH TOYHO TaK XKe, Kak eclid Obl OH
Obu1 yka3zarenemM Ha MaccuB. Hampumep, Bl mMoxkere B Cu HTEpUpPOBaATh
MacCCHB, IPOCMAaTPUBasi KAKBIH JIEMEHT, CIeTYIONIM 00pa3oM:

string array[ size ];
string *p = array;

for( int i = size; --1 >= 0 ; )
visit( *p++ ); // byHrumm visit () nepemaeTcd CTpPOKa.
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Ananor B Cut+ MOXET BBITVIAIETh BOT TakK (keys SIBISAETCS JIEPEBOM, UbH
Y376l UMEIOT CTPOKOBBIE KITIOUH; 3/IECh MOTYT OBITh JIIOOBIE IPYTHE CTPYKTYPbI
JIaHHBIX):

tree<string> keys; // OBOMUYHOE NepeBO C y3JlaMu, MWMEOUUMU
// CTPOKOBHE KJOUU
iterator p = keys;
//
for( int i = keys.size(); --1i >= 0 ; )
visit( *p++ ); // dbyHrumMM visit () mnepemaeTcsa CTpPOKa.

Jpyrumu cioBamu, BBl 00paiiaeTech ¢ JepeBOM KaK ¢ MAacCHBOM, U MOXKETE
UTEPUPOBATH €0 MPH TIOMOIIM HTEPATOpa, NCUCTBYIOIIETO KaK yKa3aTellb Ha
aneMeHT. U Tak kak iterator (p) Bener ceds TOYHO Kak ykaszarenab B Cu, TO
npaBwiIo "0e3 CIOPIPU30B" HE HApyIIIAeTCs.

147. Ileperpy3uB 0JHY ONEePALMI0, BbI 10JIZKHBI
neperpy3uTh Bce CXOAHbIE ¢ Hell onepanuu

OTO MpaBUJIO ABISETCS MPOAOLKEHHMEM mpensiaymiero. Ilocine Toro, kak BeI
CKazalii, 4To "MTeparop paboTaeT BO BCEM IMOJOOHO yKasarenro'", OH Ha CaMOM
JieNe MOJbKeH Tak pabotarh. [Ipumep B mpenpiaymmieM IMpaBHiie UCTIOIB30Bal
JUIIb Teperpy>KeHHble * W ++, HO MOsI HACTOAIIas pealu3alus HTepaTopa
JIeJIaeT aHAJOTHIO TIOJHOMW, IOJEPKUBas BCE OMNEPAlUU C yKa3aTeISIMH.
Tabnuma 4 mokas3pIBaeT pa3InIHbIE BO3MOKHOCTH (t SIBIISIETCS JAEPEBOM, a ti
— ureparopoM ais Aepesa). O0e omnepanuu *++p U *p++ JOJDKHBI paboTaTh
u T.0. B mpenpyiymem mpuMepe s Obl JTODKEH OBUT TakKe MEPErpy3uTh B
KJlacce tree omepanuu operator ] u (yHapHas) operator* () s TOTO,
4yTOOBI AHAJIOTHUS JIEpeBa C MAaCCUBOM BbIAECpPKHUBAJIaCh Be3zie. Bbl yloBuwIN 3Ty
MBICJTB?

Tabauua 4. [leperpyska orepaTopoB B UT€paTope

Omneparust Onucanue

ti = t; Bo3BpaT K Hagary ociIeg0BaTENbHOCTH

--ti; Bo3Bpat K npenpliymeMy 31eMeHTY

ti 4= 1; ITepeMecTUTh BIEpe/I Ha 1 2JIEMEHTOB

ti-=1i; IlepeMecTUTh Ha3aj HA 1 2JIEMEHTOB

ti o+ i IIpucsauBaer ureparopy Apyroi BpeMEHHOMI

ti - 1; NIEPEMEHHON 3HAYEHUE C YKa3aHHBIM CMEIIEHUEM OT ti

tifil; DJIEMEHT CO CMEIEHUEM 1 OT TeKyIEeH NO3UIUI

tif-1i]; DJIEMEHT CO CMEIECHUEM — i OT TEKYIIEH TTO3UIIUK

t2 = ti; CkonupoBaTh NO3HLHUIO U3 OJHOIO UTEPATOpa B IPYron

t2 - ti; Paccrosinue mexy nByMs 3J€MEHTAMU, aJPECYEMbIMU
pa3IMYHBIMU UTEPATOPAMHU
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ti->msg ()7 ITociath COOOIIEHHE ITOMY IIEMEHTY

(*ti) .msg(); ITocath COOOIIEHHE ITOMY DIIEMEHTY
Opna w3 mnpobrem 3lech CBsi3aHAa C ONepalnusMU operator==() U
operator!= (), KOTOpbIE MPH MIEPBOM B3IJISA/IE KAKYTCS MMCIOIIMME CMBICIT B

CUTYyallMsX, IJIe APYTHe Olepalnuu CpaBHEHHs OeccMbICIeHHBl. Hampumep, BbI
MOJKETE UCIOIB30BATh == JIJIsl IIPOBEPKH JIBYX OKPYKHOCTEH Ha paBEHCTBO, HO
O3HAYaeT JIM PaBEHCTBO "OJMHAKOBBIE KOOPAMHATHI M OJMHAKOBBIA paauyc',
unu mpocto "oauHakoBed paguyc'? [leperpyska Apyrux oneparuil CpaBHEHHUS
TUMA < WIK <= emie 0ojiee COMHUTEIbHA, IOTOMY YTO UX 3HAUYEHHE HE COBCEM
oueBUJHO. Jlydiie MOJHOCThIO M30eraTh MEperpy3Kd Olepaluii, eciu ecTb
KaKas-1100 HESICHOCTh B MX 3HAYCHHH.

148. Ileperpy:xeHHbIe ONEPANUU J0JKHBI padoTaTh
TOYHO TAK ’Ke, KaKk OHU padoraT B Cun

I'maBHOIt HOBOW mpoONEeMON 37ech SBISIOTCA aJpecHble THUIBI lvalue U
rvalue. Bolpaxkenus tuna lvalue JIETKO ONUCBIBaIOTCA B TepMuHax Cut+:
OHU SBJISIFOTCSL IIPOCTO ccbulkamu. Kommuisatop CH, BBIUUCIAS BBIpaKEHHUE,
BBITIOJIHSAET OIepalyy [0 OJHOM 3a pa3 B MOPSIKE, ONPEAEIIEMOM IIpaBUIaMHU
COYETAaTENbHOCTH M CTapIIMHCTBA omepauuii. Kaxawlid 3Tam B BBIYHMCICHHSX
HACIIONB3YET BPEMEHHYIO IIEPEMEHHYIO, IIOJIYYEHHYH) IpH HpeAblIyllen
onepauuu. Hexoropsle onepanuu reHepupyor "rvalue" — neicTBUTEIbHBIE
0O0BEKTHI, HA CaMOM JIeJIe coJiepKalie 3HadeHue. [lpyrue omnepanuu co3naroT
"lvalue" — ccpuiku Ha 00bekThI. (KcTath, "1" 11 "r" UCHIONIB3YIOTCS TIOTOMY,
4YTO B BBIPDAKEHMHM l=r cjeBa OT = reHepupyercsi tun lvalue. Crpasa
oOpa3zyercs Tul rvalue).

Bl MoxeTe cokpatuTh 3(PQPEKT HEOKMJAHHOCTU JUIl CBOETO 4YUTAaTEN,
3aCTaBUB CBOU IEPErpy’KEHHBIE ONeparuu-QyHKIMH paboTaTh TOXKISCTBEHHO
uX 3KkBUBajeHTaM Ha Cu B Ipefiesiax Toro, 4To OHM MOryT. Jlajnee onmcaHo, Kak
paboratoT oneparnuu Cu ¥ Kak IMUTHPOBATh MX TOBECHUE:

e Onepanuu npucBauBaHus (=, +=, —= U T.J.) ¥ ONepaIlii aBTOUHKPEMEHTA U
aBTOJIEKpeMeHTa (++, ——) TpeOyIoT onepanoB THMa lvalue A aapecaTa
— 4YacTtu, Kotopas usMmensercs. [IpeacraBpre ++ Kak 3KBUBAJICHT IS +=1,
YTOOBl TOHATH, TOYEMY OdTa ONepanus B TOW JK€ KaTEeropuH, 4TO H
MpHUCBaUBaHUE.

B nepecpyoscennvix onepayusax ¢ynxyuti-unenog ykasamenv this na camom
Oene seusemcsi 1value, nosmomy 30ecb He 0 udem bOecnoxoumvcs. Ha
2N100aNbHOM YPOGHE JeBblil ONEPpaHd NepecpyICeHHOl OUHAPHOU onepayuu
npuceauganuss (U eOUHCMBEHHLIL ONepaHo NepecPyHCeHHOU YHAPHOU
onepayuy npuUc8au8anusy) 00axHceH Ovims CCbLIKOLL.
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e Bce apyrue omepanuu MOTYyT MMETh ONEpaHbl Kak Thna lvalue, Tak U

rvalue.

Hcnonvzyime ccoiiky na obvekm muna const 015 6cex onepanoos. (Bul

Mo2nu bvl nepedasams OnNepamopvl NO 3HAYEHUIO, HO 0OLIYHO MO MeHee
a¢hhexmueno).

NmMena mepeMeHHBIX COCTABHOTO THUIA (MAaCCUBOB) CO3/AIOT THIBI rvalue
— BpEMEHHbIE NEpeMEHHbIE THUIA YyKa3aTessl Ha MEpBbII 3JIEMEHT, IMOcIe
VHULAATIM3AaM Ha HEro M YKasplBalwIimue. 3aMeThTe, YTO HEBEPHO
MPECTABICHUE O TOM, UTO Bbl HE MOYKETE HUHKPEMEHTUPOBATH UMSI MacCUBA
U3-3a TOTO, YTO OHO SBISIETCA KOHCTaHTOM. Bbl He MoxeTe
I/IHerMCHTI/II)OBaTI) nMs MacCHBa, HOTOMy YTO OHO UMCECT THUII rvalue, a
BCE OIepali HHKpEMEHTa TPeOYIOT OlepaH/IoB THIa 1value.

Nmena mepeMeHHBIX HECOCTABHOTO THMA AT 1lvalue.

Omnepamun *, -> W [] TEHEpUPYIOT lvalue, KOrJa OTHOCSTCS K
HECOCTaBHOM NEpeMEHHOH, HHaye OHU paboTaloT MOAOOHO HMEHaM
COCTaBHBIX NlepeMeHHBIX. EcM y He sBIsI€TCS MAaCCUBOM, TO X—>Yy CO3/A€T
o lvalue, KOTopLH?I CCBhIIAaCTCA Ha JTOr0 MOJie JaHHBIX. Ecom y —
MacCHB, TO x—>y I'€HEpUPYET TUIl rvalue, KOTOPBIA CChUIAETCA Ha MEPBYIO
AYEHKy 3TOr0 MacCUBA.

B Cu++ nepeepyaicennvie * u [ 1 00IHCHBL 8038PAUAMD CCHLIKU HA YKA3AHHBIU

obvexm. Onepayus operator-> mauncmeenna. Ilpasunra no cywecmey
3acmasusaom 64ac UCNOIb308AMb ee MAKUM JHce 00pa3oM, KaK 6bl 0enanu Ovl
omo 6 Cu. Onepayus —-> paccmampuéaemcs Kax YHAPHASL C ONepaHoom
cneea om nee. Ilepeepyoicennasn Qynkyus 00dCHA 8036pAYAMb YKA3AMENb
Ha umo-Hubyob, umelouee nojisi — CTPYKTYpy, Kiacc uiu oObeIWMHEHUe.
Komnunamop 6yoem 3amem ucnoavb3oéamv maxkoe nojae OAs NOLYYEHUs.
lvalue unu rvalue. Bul He modiceme nepecpy3ums . (Mouxy).

e Bce npyrue onepanbl TeHEPUPYIOT THII rvalue.

Okeusanenmmuole nepecpyosiCeHtHble onepayuu 00JIDICHDL 6036pauiantb 06’b€KI’I’lbl,

a He CCublIKU Ulu yKasameiu.

149. Ileperpy:xeHHoi OMHAPHO ONEepPALMH Jy4llle BCETro
ObITH BCTPOeHHBIM (inline) nceB1OHUMOM Onepanuu
NpUBeIeHUs] TUIIA

OTO MpaBUJIO OTHOCUTCS K YHCIY TeX, KOTOpble OyJIyT H3MEHEHbl C
yJIy4IIEHUEM Ka4eCTBa KOMIUIATOPOB. PaccMoTpuM crenyromiee, IpocToe st
MOHMMaHUs JOIMOJIHEHUE K KJIaccy string U3 JIMCTUHTA 7 Ha cTpaHuue 155:

class string
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enum special { special };

string( special ) {}; // HMUYeTO He meJjaer.
// .
public:
const string operator+( const string &r ) const;
//

}i

const string::operator+( const string &r ) const
{

string tmp( special ); // co3maThs NyCTOM OBBEKT

tmp.buf = new char[ strlen(buf) + strlen(r.buf) + 1 ];
strcpy ( tmp.buf, buf );

strcat( tmp.buf, r.buf );

return tmp;

}

MHorue KOMIWJISATOPBI, MOJYYUB BBIINICYKAa3aHHOE, T€HEPUPYIOT JIOBOJIBHO
HerddekTuBHBIN Koa. OOBEKT tmp JOJDKEH WHUITHATM3UPOBATHCS TIPH BHI30BE
KOHCTPYKTOpA; 37eCb 3TO HE OYEHb JO0pPOro, HO OOBIYHO 3TO BEIEeT K
3HAYUTEIBHO OONBIIUM pacxogaM. KOHCTPYKTOp KOIHMH JTOJKEH OBITh BBI3BaH
IUIsl BHITTOJTHEHUS OllepaTopa return, W caM OOBEKT TakXkKe JIOJDKEH OBITh
YHUYTOXKEH.

WNHorma BbI MOXETE YIYYIIMTh TaKO€ IOBEICHHE IyTEM Ieperpy3Ku
BCTPOEHHOTO MICEBIOHMMA JUTSI OTICPAIMY TIPUBE/ICHUS TUIIA:

class string
{
string(const char *left, const char *right );
public:
const string string::operator+( const string &r ) const ;

b

string::string(const char *left, const char *right )

{
buf = new char|[ strlen(left) + strlen(right) + 1 ];
strcpy( buf, left );
strcat ( buf, right );

inline const string::operator+( const string &r ) const
{
return string(buf, r.buf);

}
bonee s3ddexkTHBHBIE KOMIMISATOPHI 3/1eCh Ha CaMOM JIeje pacCMaTpUBAIOT
clIeyoniee:

string sl, s2;
sl + s2;
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KaK eciau Obl Bbl CKa3zaJu ciefyloliee (Bbl HE MOXKETE CAEIaTh 3TOro CaMi,
oTOMY uTO buf sBIsSETCS 3aKPBITHIM):

string(sl.buf, s2.buf)

[Mone3Hslid pe3ynbTaT 3aKIOYaeTCss B YCTPAHECHHHM HESBHOIO BBI30BA
KOHCTPYKTOpA KOIIMH B OIIEpaTope return B IIEPBOM BapHAHTE peaTU3alny.

150. He TepsiiTe pa3ym c oneparopamMu npeoopa3oBaHus
THIIOB

151. Ecin M0KHO, TO Jej1ailTe BCe MpPeodpa3oBaHus
THUIIOB € IOMOIIBI0 KOHCTPYKTOPOB

PacnipocTpanenHoil ommOKoil cpeny HaYMHAIOMIMX MPOrpaMMUCTOB Ha Cu++
SBIISIETCS. CyMacOpOJCTBO C MpeoOpa3oBaHWEM THIOB. Bbl 4yBCTByeTe, 4TO
JIOJDKHBI  00eCeuuTh IMpeoOpa3oBaHME KaXKJIOTO CHUCTEMHOTO THMA B Ball
HOBBIN KJ1acc ¥ 00paTHO. ITO MOKET MPUBECTHU K TTOJJOOHOMY KOAY:

class riches // 6orauu

{
public:
riches ( const rags &r );

}i

class rags // oBopBaHLE
;ublic:
operator riches( wvoid );

}i
[Ipobnema 3aximoyaercss B TOM, 4YTO 00€¢ (QYHKIUH  ONpEAeTsIOT
npeoOpa3oBanne W3 rags B riches. Creaylomuii KOJI TeHEPUPYET
"MOCTOSTHHYI0 OWMOKY" (KOTOpas MpepbhiBaeT KOMIWISALUIO), MOTOMY YTO
KOMITWJISITOp HE 3HAET, MCIOJIb30BaTh JH €My Ui ImpeoOpa3oBaHUs rags B
riches KOHCTPYKTOp B Kjlacce riches, WIN MEPErpyKEHHYIO OMEpaIluio B
KJIacC€ rags; KOHCTPYKTOpP M IEpErpyKeHHas olepainus yTBEP)KIAKT, 4TO
BBITOJIHAT 3Ty paboTy:

rags horatio alger; // Topauuit Anrep

riches bill gates = (riches) horatio_alger; // Bus Teitrc
Ora mnpobiieMa OOBIYHO HE Tak odeBHAHA. Hampumep, eciu Bbl ONpEaeIUTE
CJIMIITKOM MHOTO TIpeoOpa3oBaHMil:

class some_class

{
public:
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operator int (void) ;
operator const char * (void);
bi

TO MPOCTOM ONEepaTop, MOJOOHBIHA:

some class x;
cout << x;

He cpaboraer. [IpobGnemMa B TOM, 4TO KJIacC stream OMpPENENsET TE Ke JBa
peoOpa3oBaHus:

ostream &ostream::operator<<( int X )
ostream &ostream: :operator<<( const char *s );

Tak xak uMmeercsl IBa BapHaHTa MPeoOpa3OBaHHUN, TO KOMIHJISATOpP HE 3HAET,
KaKoW W3 HUX BBIOpATh.

Jlydmie  BBINOJHATE BCE INpeoOpa3oBaHMsS THUIOB TIPU  ITOMOUIU
KOHCTPYKTOPOB M OINpPENeNATh MHHHMAIBHO HEOOXOAMMBIM uX Habop.
Hanpuwmep, ecnu y Bac ectb mpeoOpa3oBanue u3 Tuna double, TO BaM He
HYXHBl int, long W TaK Jajee, IMOTOMY 4YTO HOpPMalbHbIC IIpaBHIIA
HpeO6pa30BaHI/IH Tunos Cu IMPUMCHAIOTCA KOMITWJIATOPOM IPHU BBI3OBE BAIICTO
KOHCTPYKTOpA.
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Yacrb 8. YnipasiieHUe NaMATbIO

152. Ucnoab3yiiTe new/delete BMecTO malloc () /free ()

Her rapanTumu, 4to omeparop new () BbI3BIBACT malloc () MpH 3ampoce
namsaTi Ui ce0si. OH MOXKET peajM30BBIBATH CBOKO COOCTBEHHYIO (DYHKIHIO
ynpasiieHus: naMatbio. CienoBaTenbHO, BOSHUKAET TPYAHO OOHapyKUBaemas
ommnOKa npu niepenave Gpyaknueir free () MaMsITH, TOTyYEHHOW MPU TTOMOIIN
new (1 Ha000pOT).

N36eraiiTe HEMPHUATHOCTEH, UCIIONIB3YS Beeraa npu padbore ¢ Cut++ new u
delete. Hapsny ¢ npouyum, 3TO O3HAYaET, YTO Bbl HE JOJKHBI MOJIb30BATHCS
strdup () umm mobol Apyroi QyHKIMEH, CKPBIBAIOIIECH BBI30B malloc ().

153. Best naMATh, BbIACJICHHAS B KOHCTPYKTOPE, 10JIKHA
OBbITH 0CBO00K/I€HA B IECTPYKTOPE

HeBbInonHeHne 3T0oro 00BIYHO MPUBOJHUT K OLIMOKE, HO 5 BHJEN IPOrpamMMmy,
rJe 3TO JeNajJoch HaMepeHHO. YIOMsHyTas HporpaMma Ha caMoM Jene
Hapymana apyroe npasmio: "He mo3BOJISH OTKPBHITOTO JAOCTYIA K 3aKPBITOMY
kiaccy". OyHKIMSI-WIEH HE TOJIbKO BO3Bpallajla BHYTPEHHHH yKas3aTelb Ha
NaMATh, BBICICHHYI0 new, HO KJIacC OXMIaj, YTO BbI3bIBarONast (QyHKIHS
neperaeT 3TOT ykaszaTeinb delete. DTo IuioXas HJEs CO BCEX CTOPOH:
HOJIyYHUTh IPU 9TOM YTEUKY IaMATH — 3HAYHT JICTKO OTIENAaThCH.

C TOuKM 3peHus TIOHCKa OIIMOOK MOMOraer Osn3Kkoe (HU3NUECKOe
pacHoiokeHne KOHCTPYKTOpa U AECTPYKTOpa psiioM APYT ¢ ApyroM B daiine
.Cpp, 9TOOBI ClleNaTh X 3aMETHEee NPH OTIIAJIKE.

154. JlokaJibHbIE Ieperpy3KM ONepaTopoB new U delete
OIACHBI

3n1ech OCHOBHOM mpoOieMol sBISETCS TO, YTO omeparopbl new u delete,
onpeziefieHHblE B BUJE YIEHOB KJacca, CIEAYIOT JAPYTUM INpaBuUiiaM, 4YeM
neperpykeHHble  Ha  riobaidbHOM  ypoBHe. JlokampHas — meperpyska
WCTIONB3YETCs JIMIIb TOT/a, KOTZa BBl pa3MellaeTe eIWHCTBEHHBIH OOBEKT.
['moGanpHas meperpy3ka HCIOJIB3YETCS BaMH BCerja IMpU  pa3MEUICHUH
maccuBa. Clie1oBaTeNbHO, 3TOT KOJI, CKOpee BCero, He OyaeT padoTaTh:

some class *p = new some class[1l]; // BH3EBaeT IJ00asbHEIL
// omepaTop new ()

/] ...

delete p; // BH3HBaeT some class::operator delete()

[ToMHuTE, 4TO ITH JBE CTPOKU MOTYT OBITh B pa3lUYHbIX (aiinax.
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Yacte 83. [H1a0/10HLI

MHorue npo0aeMbl ¢ madJIoHaMK B JICHCTBUTEILHOCTH BhI3BaHbI yUCOHUKAMU,
KOTOpbIE OOBIYHO HACTOJIBKO YIPOIIEHHO PacCMATPUBAIOT IIA0JIOHBI, YTO BEI
3aKaHYMBaeTe YTCHHWE, HE ITOJYyYWB M HaMEeKa Ha TO, KaK OHHU JIOJIKHBI
WCIIOJIb30BaThCSA. JTOT pasJies MOCBAIIEH PACIPOCTPAHCHHBIM 3aTPYIHCHHUSM,
CBSI3aHHBIM C [1a0JIOHAMMU.

155. Ucnoab3yiiTe BCTPOCHHBbIE MIA0JI0HBI QYHKIMH
BMECTO NAPAMETPU3HPOBAHHBIX MAKPOCOB

[IpuBeneHHbIN paHee pUMep:
#define SQUARE (x) ((x) * (x))

rac:
SQUARE (++x)

pacmmpseTcs J10:

((++x) * (++x))

WHKPEMEHTHPYS X JABaXAbl. Bl HEe MokeTe pemuTh 3Ty npobdinemy B Cu, a B
Cut++ wmoxere. Ilpocrass BcTpoeHHas (QyHKOMsS paboTaeT  BIOJHE
YIOBJIETBOPUTEIBLHO, B TAKOM BUJIE:

inline int square( int x ){ return x * x; }

He JaBass TOO0OYHOTO AddexTa. Tem He MeHee, OHA JOMYCKaeT JIHIIb
HenovyucieHHple aprymenTol. [11abmoH (yHKIUHM, KOTOpBIH pacuiupsieTcs: BO
MHOKECTBO TIEPETPYKEHHBIX BCTPOCHHBIX (DYHKITUH, sBIIsETCS Ooyiee 0OIMM
peIeHueM:

template <class type>
inline type square( type x ){ return x * x; }

K nHecuacTpio, 3TO cpabaThIBaeT TOJNBKO B MPOCTHIX cUTyanusax. Ciemyromuit
mabJioH He MoXeT o0paboTaTh BBI3OB max (10, 10L), MOTOMY 4YTO He
COBITAJAIOT THUIIBI aPIYMEHTOB!:

template <class type>

inline type max( type x, type y ){ return (x > vy) ? x : y; }
s 06paboTku max (10, 10L) BbI JOJKHBI HCTIOJIB30BATh MPOTOTHI, YTOOBI

NPUHYAUTh K PACIIMPEHHIO [0 TOMY BapHaHTy max (), KOTOPBIA MOXET
BBITIOJIHUTH JTAHHYIO paboTy:
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long max( long, long );

[TporoTun BbI3bIBaeT pacuiupeHue mabdiaoHa. KoMmuisrop ¢ JerkocTbro
npeoOpa3yeT apryMeHT THNA int B long, AaXe €ClIM €My HE HY’KHO JelaTb
3TO NpeoOpazoBaHue IS pacIMPEHHs M1abJIoHa.

3aMeTbTe, 4TO s 37I6Ch PEKOMEHIYI0 HCIIOJIb30BAHUE LIA0JIOHOB TOJIBKO
IOTOMY, YTO square SBIAETCS BCTpoeHHOM ¢yHkuueid. Ecnu O6bl 3TOrO He
ObLIO, TO VI TOTO, YTOOBI TAKOM MEXaHU3M ObLI )KU3HECIIOCOOHBIM, NPHUIILIOCH
ObI FEHEpUPOBATH CIUIIKOM MHOTO KOJIa.

156. Bceraa 3naiiTe pasmep madJioHa MOCJIe ero
pacuIupeHus

BoNpIIMHCTBO KHUT JAEMOHCTPHPYET LIA0JIOHBI THIA MPOCTOTO KOHTEHHEpa
MaccuMBa, TNOAOOHOTO TMoOKazaHOMy Ha juctuHre 13. Bel He Moxkere
UCTIOJIb30BaTh 3/1€Ch HAcJeI0BaHUE (CKaxeM, ¢ 0a30BBIM KJIACCOM array, OT
KOTOpPOTo Haclenyercss int array). Ilpobnema 3akmtodaercs B meperpyske
onepauuu operator[] (). Bel O6b XxoTenu, 4ToObl OHa ObUIA BUPTYaIbHOM
¢dyHKIMEH B 6a30BOM Kjacce, 3aMeIeHHas 3aTeM B IIPOM3BOAHOM Kiacce, HO
CHUTHATypa BEpCHH HMPOHM3BOJHOTO KJIAcCa JOJDKHA OTJIMYATHCS OT CHTHATYPBI
0a30BOrO Kilacca, 94ToOBI Bce 3TO 3apaboTtaino. 31ech omnpeneiacHus (GyHKIHA

JOJI’KHBI OTJINYAThCS JIMIIIb BO3BpalllaéMbIMHA TUIIAMH:
int array::operator|[] () JO/DKHA BO3BpallaTh CCHUIKY Ha THI int, a
long array::operator[] () JO/KHA BO3BpaIllaTh CCHIIKY Ha THII long,

U Tak panee. Tak Kak Bpems BO3BpaTa HE pPacCMaTpUBAETCsl KaK 4acTb
CUTHATYpbI IIpU BBIOOpE MeperpykeHHoi (QyHKIMH, TO peaau3alys Ha OCHOBE
HACJICIOBaHUsl HE JKU3HECNOCOOHAa. ENMHCTBEHHBIM pelIeHueM  sBIsAeTCA
mabJI0H.

Jlucrunr 13. IIpocroit KoHTEHEP MaccHBa

// MHOeKC 3a IpelnejiaMy Maccuia
type &operator[] (int index);
b

1 template <class type, int size >

2 class array

3

4 type arrayl[sizel;

5 public:

6 class out_of bounds {}; // Bo3OyxmaeTcsa UCKJIOUEHME, eCIu
5

8

9

10

11 template <class type, int size >

12 inline type &array<type, size>::operator|] (int index)
13

14 if( 0 <= index && index < size )

15 return array[ index ]
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16 throw out of bounds;
17 1}

EI[I/IHCTBGHHaSI OprudrHa OCYIICCTBUMOCTHU 3TOr0 ONpCACICHUA 3aKII0YaCcTCA B
TOM, 4TO (I)YHKHI/I}IJIJ'IGH ABJIACTCA BCTpOGHHOfI. Eciu Ob1 3TOTO HE 6BIJ'IO, TO BBI
MOIJIH OBl IMOJIYYUTh 3HAYUTCIBHOC KOJUYCCTBO IOBTOPAIOMICIOCA KOJa.
3aHOMHI/ITe, 4TO BE€34€ aajic€ IMPOUCXOJUT IOJHOC PACIIHMPCHUEC ma6n0Ha,
BKJIFOYAs BCE (byHKuHM-qneHLI"'. BcneacTBue Toro, 4To Kaxa0€ U3 CIEAYIONIUX
OHpe,I[GJ'IeHI/Iﬁ Ha CaMOM ACJIC CO3ac€T paBHBIﬁ THUII, TO BbI JOJDKHBI paClIUPUTH
9TOT ™A0JOH dYeThIpe pa3a, TEHEPHUpys 4YEThIpe WICHTUYHbIC (YHKIIHH
operator[] (), O OJHOW JUIs K&KIOTO pacIiupeHus mabioHa:

array<int,10> ten element array;

array<int,11> eleven element array;

array<int, 12> twelve element array;
array<int,13> thirteen element array;

(To ecth array<int, 10>: :operator([] (), array<int, 11>: :operator
[1 () uTak ganee).

Bompoc cocTouT B TOM, KaKk COKpaTHTh 10 MUHUMyMa AyOJMpPOBaHHUE KOJA.
Uro, ecnu MBI yOepeM pa3mep 3a mpenesbl 11adioHa, Kak Ha JUCTUHTE 147
[Ipenpinymue oObsABICHUS TENEPh BBHIMIAIAT TaK:

array<int> ten element array (10);

array<int> eleven element array (11);

array<int> twelve element array (12);
array<int> thirteen element array (13);

Termepp y Hac ecTh TOJBKO OJHO OIpeIcieHHe Kiacca (M OJUH BapuUaHT
operator[] ()) c 4eThIpbMs 0OBEKTaMH ITOTO KJlacca.

Jluctunr 14. [11a6ion MaccuBa (BTOPOI MTPOXO.)

template <class type>
class array
{
type *array;
int size;
public:
virtual ~array( void );
array( int size = 128 );

O 00 Jo Ul wdh

=
o

class out_of bounds {}; // Bo3OyxmaeTcsa KCKJIIOYEHME, eC]u
// mHIexkCc 3a npegeyiaMy MaccHBa

12 type &operator[] (int index);

}i

=
=

[
w

* @ynkuuu w3 WAaGIOHOB TEHEPHPYETCS, TOJNBKO ECIHM OHM HCIOJB3YKOTCS B

nporpamme (1o KpaiiHel Mepe, Tak J0JDKEH [OCTYNaTh XOPOLINi KoMIuiiTop). — Peod.
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14

15 template <class type>

16 array<type>::array( int sz /*= 128*/ ): size(sz)
17 , array( new typel[ sz ] )
18 {}

19

20 template <class type>

21 array<type>::~array( wvoid )

22 {

23 delete [] array;

24 1}

25

26 template <class type>

27 inline type &array<type>::operator[] (int index)
28 {

29 if( 0 <= index && index < size )
30 return array|[ index ]

31 throw out of bounds;

32}

['maBHBIM HEZOCTATKOM 3TOIl BTOPOM peaiu3aluyl SBJISETCS TO, YTO BBl HE
MOXeTe OOBSBHTH JABYXMEpHbI MaccuB. OmnpeneneHue Ha auCTHHre 13
pasperaeT cleayouee:

array< array<int, 10>, 20> ar;

(20-anementHbiii MaccuB u3 10-ameMeHTHBIX MaccuBOB). OmpezaeneHue Ha
aucTuHre 14 ycraHaBiIMBaeT pa3Mep MacCUBa, HCIOJB3YysS KOHCTPYKTOD,
MO3TOMY JIyYILIE€E, YTO BBl MOXKETE MOIYYHUTh, ITO:

array< array<int> > ar2(20);

BuyTpeHHuii array<int> cO31aH ¢ HCIOJIB30BAHMEM KOHCTPYKTOpa IIO
YMOJIYAHUIO, TO3TOMY 3TO 128-3meMeHTHBI MaccuB; Mbl 0OBsBHIN 20-
3JIEMEHTHBIM MaccuB U3 128-371eMEHTHBIX MacCCHBOB.
Ber  Moxere pemuTh 3Ty TOCIHEAHION MpoOiieMy TIpU  MTOMOIIA
HacyieoBaHus. PaccMoTpuM creayroliee onpeeneHue Ipon3BOAHOro Kiacca:
template< class type, int size >

class sized array : public array<type>
{

public:
sized array() : array<type>(size) {}
}i
31ech HUYEro HeT, KpOMe €AMHCTBEHHOW BCTPOCHHOM (DYHKIIMHU, TIO3TOMY 3TO
ompeziesieHe 0YeHb MaJIeHBKOTO Kiacca. OHO coBceM He OyIeT yBeIHMuHuBaTh
pasmep MporpamMmbl, BHE 3aBUCUMOCTH OT TOTO, CKOJIBKO pa3 Oy/eT paciupeH
H_IaGJ'IOH. Bul TCIICPb MOXKETEC 3aIllUCaTh:

sized array< sized array<int, 10>, 20> ar3;
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JUISS TOTO, YTOOBI TONY4YHTh 20-3IeMEHTHBIH MaccuB H3 10-3J€MEHTHBIX
MacCHBOB.

157. Il1a6,10HBI KJIACCOB AO/ZKHBI O0BIYHO ONpelesiTh
NMPOU3BOHbIE KJIACCHI

158. [11a0/10HBI HE 3AMEHSIIOT HACJIeIOBAHHE; OHU €ro
aBTOMATH3HPYIOT

['maBHOE, YTO HYXHO 3allOMHUTH O MIAOJOHAX KJIACCOB, — 3TO TO, YTO OHH
MTOPOKIIAIOT MHOTO OMpeieIeHni KitaccoB. Kak u BCsIkuit pas, Koryia y Bac ecTh
MHOKECTBO CXOIHBIX OINpPEACICHUN KIaccoB, WACHTHUYHBIC (PYHKIIMU TOJKHBI
OBITH COEeMHEHBI B 0011 0a30BBIH KITacc.

Bo-nepBbIX, maBaiiTe B3TJISHEM Ha TO, YTO HE HYXHO Jenarb. Kiacc
storable, yXe HCIIOJB30BAHHBII MHOH, CHOBA TPEICTABIISETCS XOPOIIHM
npumepoMm. CHauana co3gaauM OOBEKT collection Juisl ymnpaBlICHUS
COXPaHSIEMBIMH 0ObEKTAMH:

class collection

{

storable *head;
public:
//

storable *find( const storable &a match of this ) const;

}i

storable *collection::find( const storable &a match of this )
const
{

// TocnaTe coofueHre oOBEKTY Hauajla ChOMcKka, ykasbBaollee, 4YTO CIMU-—
// CcoOx mpocMaTpuMBaeTCHA Ha COBNaneHMe CO 3HaueHueM a match of this;

return head ? head->find( a match of this )
NULL

}

MexaHU3M MOMCKa HYXHBIX OOBEKTOB CKPBHIT BHYTpH Kjacca storable. Bbl
MOXXET€ W3MEHUTh JIeXKAILYI0 B OCHOBE CTIPYKTYpy HaHHBIX, I[IOMEHSB
omnpeneneHue storable, U 3TU U3MEHEHUSI COBCEM HE 3aTPOHYT peaIu3allUIo
Kjacca collection.

3ateM naBaiiTe peann3yeM KiacCc storable, UCHOJB3YIONIUN MPOCTOM
CBSI3aHHBIIN CIIMCOK B KAYECTBE JIEKAILEH B OCHOBE CTPYKTYPBI JaHHBIX:

class storable

{

storable *next, *prev;
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public:
storable *find ( const storable &match of this ) const;
storable *successor ( void ) const;
virtual int operator== ( const storable &r ) const;

}i

storable *storable::find( const storable &match of this ) const

{

// Bo3BpallaeT yKas3aTeJib Ha I[EPBHM BJIEMEHT B CIOMCKE (HauMHas C
// cebs), wMeommii TOT xe ko4, uTO M match of this. O6runzO,

// OBBEKT-KOJIJIEKLMS IOJIKEH I[OCJaTh 3TO cooblleHre OOBEeKTy Hauala
// cnmcka, ykKasaTejib Ha KOTOPHNM XPaHUTCHS B KJIACCEe KOJJIEKLUM.

storable *current = this;
for( ; current; current = current->next )
if ( *current == match of this ) // HaNOeHO coBIaIeHMe
return current;

}

storable *storable::successor( void ) const

{

// Boz3BpamaeT cielyollee 3HaueHMe B IIOCJEeINOBATEJILHOCTU.
return next;

}

OyHKIUS operator== () J0MKHA ObITh YHUCTO BUPTYAJIbHOW, MOTOMY YTO
OTCYTCTBYET BO3MOXHOCTh €€ pealu3allii Ha ypOBHE Kiacca storable.
Peanuzarust momxHa OBITH BBITIOJHEHA B TPOU3BOTHOM kinacee'?

class storable string : public storable
{

string s;

public:
virtual int operator==( const storable &r ) const;
//
}i
virtual int operator==( const storable &r ) const

{
storable string *right = dynamic_ cast<storable string *>( &r

)i

return right ? (s == r.s) : NULL;
}

S 3pmech wucnonb3oBan mnpemiokeHHblii B ISO/ANSI Cut++ Ge3omacHbrit
MEXaHM3M HUCXOJSIIET0 MPHUBEACHHUS THUIIOB. right WHHIMATH3HPYETCS
3HaueHueM NULL, eclii TepenaBaeMblii OOBEKT (r) HE OTHOCHTCS K THITY

> B [1eiCTBUTEIBHOCTH 51 GBI HCIIONB30BAT MHOKECTBEHHOE HAC/ICIOBAHHE C YIaCTHEM
kiacca string. Mcnonb30BaHHbIHN 371€Ch KOJT UMEET 11€7Ib HEMHOTO YIIPOCTUTH TIPUMED.
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storable string. Hampumep, OH MOXET NpPUHANIEKATH K HEKOTOPOMY
JpyroMy Kiaccy, TaKkxe sBIMIOIIEMYCS HACIEIHUKOM storable.

IToxa Bce maer xopomo. Terneps Kk mpoOieMam, CBA3aHHBIM C IIAOJIOHAMH.
Kro-unOynp, HE MOHUMAIOMIMIA TOTO, YTO JeiaeT, ToBOpuT: "PebsTa, s Mory
WCKIIIOYUTHh HACJeOBaHHE W TMOTPEOHOCTb B BUPTYAIbHBIX (YHKIUSIX,
WCTONB3YS MIa0NIOHbI", a [ieTlaeT, BEpPOSITHO, HEUTO MOJJO0HOE:!

template <class t key>

class storable

{

storable *next, *prev;

t_key key;

public:

//
storable *find ( const storable &match me ) const;
storable *successor ( wvoid ) const;
int operator==( const storable &r ) const;

b

template <class t_ key>

int storable<t key>::operator==( const storable<t key> &r )
const
{

return key == r.key ;

}

template <class t key>
storable<t key> *storable<t key>::successor( void ) const
{

return next;

}

template <class t key>
storable *storable<t key>::find( const storable<t key>

&match me ) const
{
storable<t key> *current = this;
for( ; current; current = current->next )
if ( *current == match me ) // HaNOeHO coBIaIeHMe

return current;

}

ITpoGnema 31ech B HEIPOU3BOAUTENBHBIX 3aTpaTaxX. OYHKIMH-YJIEHBI I1A0JI0Ha
KJacca caMM SBJSIIOTCs mabiaoHamu ¢yHkuui. Korga koMnuiarop pacmupsier
mabyoH storable, OH TakXKe PacHIMpsieT BapuUaHThl cex (PYyHKLUUN-UICHOB
storo mabnoHa®. Xord g1 MX He IOKa3al, BEpPOSITHO, B Kiacce storable

* CM. ipeabiLylliee MpUMedaHue K npasuiy 156. — Peo.



IIa610HBI 227

oTIpeIeNIeH0 MHOXKECTBO (QYHKIMH. MHOTHE U3 3TUX (QYHKIHHA OYIyT MOXO0XKH
B TOM, YTO OHHU He UCnoiv3ylom WHPOPMAIMIO O THUIE, NEpeJaBacMylo B
mabioH. DTO 03HAYaeT, YTO KaXKJ0E€ paclIupeHrie Takoh (yHKIuH Oyner
WJICHTHYHO TI0 COJICPKAHUIO JII0OOMY JIpyromy ee pacumpeHuro. M3 ¢pyHkuui,
KOTOpBIC HE TOXO0XH Ha (QYHKIHI successor (), OOJBIIMHCTBO OYyIyT
no1o0HbI £ind (), UCMONB3YIONIEH MHPOPMAIMIO O TUIIE, HO KOTOPYIO JIETKO
U3MEHHTH TaK, YTOOBI €€ HEe UCTIONIb30BaTh.

Bb1 MokeTe pemmTh 3Ty MpobieMy, UCIONb3ysl MEXaHU3M MIabJIOHOB IS
CO3/1aHUA MPOU3BOJHOrO Kiacca. OCHOBBIBAsCh Ha MPEABLAYLICH pealn3aliui,
HE UCTIOJIB3YIOMIEH M1a0IOHBI, BBl MOXKETE CIeNIaTh CIeayIOIIee:

template <class t key>

class storable tem : public storable

{

t key key;
public:
// 3BawmemeHyne 6a30BOTO KJjacca
virtual int operator==( const storable &r ) const;
//

}i

template <class t_ key>
/* BupTyaneHeM */ int storable tem<t key>::operator==( const
storable &r ) const

{
t _key *right = dynamic cast<t _key *>( &r );

return right ? (s == r.s) : NULL;
}

BriObpaB apyroit myth, s cocpeoTouna B 0a30BOM Kiacce Bce (YHKIIHH,
KOTOpBIE HE 3aBHCAT OT TUNA key. 3aTeM 5 UCTHOIH30Ba] MEXaHU3M IIA0JIOHOB
JUI CO3JIaHMsI ONPEIEIeHUs] POU3BOAHOTO KJIacca, PEaTM3yIOLIero TOIbKO T
(GYyHKIIMH, KOTOPBIM HY>KHO 3HAaTh THII key.

ITone3HbIM pe3ysnbTaToOM SBISETCS CYLIECTBEHHOE COKpAlllEHHE pa3Mepa
Koja. MexaHu3M 11a0JIOHOB MOXKET PpPaccCMaTpUBAaThCS KaK  CPENICTBO
aBTOMATU3ALMU [TPOU3BOJICTBA IAOJIOHHBIX MPOU3BOIHBIX KJIACCOB.



228 paBuaa nporpammupoBanns Ha Cu++

Yacrp 8u. UcKk1r0ueHus

159. HazHayeHHe UCKJIIYEHUI — He ObITh NOMMAHHBIMHU

Kak IMpaBnJIO, UCKIIIOUYCHUEC JOJIZKHO OBITh B036Y)K):[6H0, CCIIn:

e Her npyroro cnoco6a coobumts 00 ommubke (Hampumep, KOHCTPYKTOPOB,
Neperpy>KeHHBIX ONEpauil u T.11.).

e Ommubka HeucrpaBuMas (HalpuMep, HeXBaTKa TaMSITH).

e OmubKa HACTOJIBKO HEMOHATHAS WM HEOXKHUJIaHHAS, YTO HUKOMY HE MIPHUJIET
B TOJIOBY €€ NPOTECTUPOBATh (Harpumep, printf).

Hcknrouenust ObUTHM BKIIIOYEHBI B A3BIK JUI1 00paObOTKH OMIMOOYHBIX CUTYalUH,
KOTOpbIE WHAYe HE MOTyT ObITh 00pa0oOTaHbl, TaKuWX, Kak OIIWOKa,
CIyyaromascs B KOHCTPYKTOpe WM TeperpyxeHHor oneparuu. bes
WCIIONIb30BaHUsl  HMCKIIFOUEHUH  eIUHCTBEHHBIM  CIIOCOOOM  OOHApYKCHHS
OIMOKHU B KOHCTPYKTOpE OyIeT mepeaada 3ToMy 0ObeKTy COOOIICHHS:

some obj x;

if ( x.is_invalid() )

// KOHCTPYKTOP HE BHIIOJHUIICH.
YTO, TI0O MEHBIIEH Mepe, HeakKypaTHo. [leperpykeHHbIe oOmepaiu SBISIOT
coboii Ty e npoosiemy. EAMHCTBEHHBIM CITIOCOOOM, KOTOPHIM UCIIOJIb30BaHHAS
B

¢byHKIUs operator+ () MOXET COOOIUTH 00 OmMOKe, SBIAETCS BO3BpAT
HEBEPHOTO 3HAYEHHUs, KOTOpoe OyJeT CKOMMPOBaHO B x. Bbl Mormu Obl 3aTem
HAIKUCaTh:

if( x == INVALID )

//
wim Heyro mnonoOHoe. CHOBa BechbMa HEAKKypaTHO. VICKIIOWEHHS Takke
TIOJIE3HBI 1T 00pabOTKH OMIMOOK, KOTOPhIE OOBIYHO SIBJISIOTCS (haTaTbHBIMH.
Hampumep, 601pIIMHCTBO MPOTrpamMM MPOCTO BBI3OBYT exit (), eClu PYHKIHS
malloc () He BBIIOTHUTCA. Bee mpoBepku Tumna:

if( !(p = malloc(size)) )

fatal error( E NO MEMORY );

OecrioyIe3Hbl, €ClIM ONepaTop new MPOCTO HE BO3BPATUT 3HAYCHUS, KOTJA eMy
HEe XBaTUT namsATH. Tak Kak new Ha caMOM Jelie BO30YyKJIaeT UCKiIoueHue (1o
CPaBHEHHIO C BBI30OBOM exit()), TO BBl MOXETE MEpPEeXBaTUTh ATO
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UCKJIIOYEHHE B TE€X PEIKUX CIy4asix, KOI/Ia Bbl MOKETE UTO-TO C/IEIaTh B TAKOU
CUTyal1H.

Taxxe umeercs u npyras npoodnema. OHON U3 NPUYUH TOTO, YTO KOMUTET
ISO/ANSI no Cu++ tpebyer, yTOOBI OonepaTop new Bo30yKIall HCKIIOUYEHUE,
€CJIM OH HE MOJKET BBIJEIINUTD MMaMATh, 3aKI0YAETCA B TOM, YTO KTO-TO MPOBEI
WCCIIEJIOBAaHNE M OOHAPYKWJI, YTO KakKasg-TO CMEXOTBOPHAsS JOJIA OMIMOOK
BPEMEHU BBIIIOJIHEHUS] B pPEAIbHBIX INpOrpaMMmax BbI3BaHA JIOAbMHU, HE
NOOECTIOKOUBITMMHUCS TIPOBEPUTh, HE BepHyna Ju ¢QyHKOus malloc ()
3HaueHue NULL. [lo mpuumnHam, o0CyXkaaeMbIM TO3XKe, S HE JAyMaro, 4TO
UCKJIIOYEHHE JIOJDKHO OBITh MCIOJIB30BAaHO BMECTO BO3BpaTa OIIUOKH MPOCTO
JUIS 3aIUTHl IPOTPAMMHUCTOB OT ceOs caMuX, HO OHO CpabaThIBAET C new,
IOTOMY YTO 3Ta OIMMOKa OOBIYHO B JIIOOOM cilyyae HeucrnpaBuma. Jlydmmm
NpUMEPOM MOXKET ObITh (GyHKIUS printf (). BoapmMHCTBO MporpaMMHCTOB
Ha Cu jgake He 3HAOT, 4TOo printf () Bo3Bpamaer koj ommOku. (OHa
BO3BpAaIlaeT KOJMYECTBO BBIBEJACHHBIX CUMBOJIOB, KOTOPOE MOXKET ObITh PaBHO
0, eclii Ha JUCKe HET MecTa). [IporpaMMuCTBI, KOTOpbIE HE 3HAIOT O BO3BpaTe
OIMMOKHM, CKJIOHHBI €€ WIHOpHpOBaTh. A 93TO HE OYEHb XOpOWIO IS
MporpamMMbl, KOTOpas  OCYLIECTBJISIET 3allCh B  IEpEeHANpaBICHHBIN
CTaHJapTHBIN BBIBOJI, IPOAOJIKATh, Kak Oy/ATO BCE B MOPAJKE, TO3TOMY MOXKHO
CUHTATh XOPOIIEeH Hneei BO30OYAUTh 3/IeCh HCKITIOUCHHE.

Urak, uro ke minoxoro B uckitoueHusx? Ha camom jnene cyiiecTByer JiBe
npobsiemsl. [lepBoit sBisieTcs untaeMocts. Bam Oyaer Tspkeno MeHs yOeauTb,
YTO:

some_class obj;

try

{

obj.£();
}

catch( some class::error &r )

{

// BEHIIOJIHUTL IEeNCTBME B CJllydae OWMOKM

}

JIydme YuTacTcCida, YCM:

if ( obj.f() == ERROR )
// BHIOJHUTL OEMCTBME B CJlydae OUMUOKMU

B nro6om cirydae, ecnu try-0110K comepkuT 0osiee 0JHOTO BBI30Ba (PYHKIIHA,
BBl HE CMOJKET€ NMPOCTO HCIPABUTH OLIMOKY, IMOTOMY YTO BBl HE CMOJXKETE
y3HaTh, I'7Ie BO3HHUKJIA OIINOKA.

Cnenyromuii npuMep IEMOHCTPUpPYET BTOpyro mpobiemy. Kmace CFile,
peanu3yoUMii OCHOBHOM BBOJ/BBIBOJL JIBOMYHBIX (ailjioB, BO30YXkIaeT
HCKIIIOYEHHE B CIIydae MeperoIHeH s UCKa TIPH 3aIliCH, YeTo JIETKO 100UThCs
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Ha jauckere. boiee Toro, pyHKIHsS write () He BO3BpamaeT HAKAKOTO KOZA
omuOku. [lepexBaT UCKIIOUCHHS SIBISCTCS €IMHCTBEHHBIM  CIOCOOOM
oOHapykeHHs OoIUOKKA. BOoT mpumep TOro, Kak Bbl JOJKHBI OOHApPYKHBATh
OIMOKY YTCHHS:

char data[128];
Cfile f( "some file", CFile::modeWrite );

try

{
f.Write( data, sizeof (data) );

}

catch( CFileException &r )

{
if( r.m cause == CfileException::diskFull )
// 4TOo-TO CHmeyaThb

}

Nmeercsa JBEC HpO6J’I€MBI. HCpBaH SABHO CBsA3aHa C YPOIJIMBOCTBIO 3TOT'O KOJA. A
OBl ropasgo OXOTHEC Halucal:
bytes written = f.Write( data, sizeof(data));

if ( bytes written != sizeof (data) )
// pasobpaTbcd C 3TUM

Bropas npobGiiema onHOBpeMeHHO Oojiee TOHKas U Ooisiee cepbe3Has. Bbl He
CMOXETEe MCIPABUTh ATy OMIMOKY. Bo-niepBhIX, BBl HE 3HAETE, CKOJIBKO OAlTOB
OBUIO 3amMcaHo Tepea TeM, KakK JUCK mepemnonHmwics. Ecimm Write ()
BO3BpAaTHJIa OTO YHUCIO, TO BBl MOXKETE MPEMIOKUTH MOJIb30BATEII0 CMEHHUTH
JICK, YIaJUTh HECKOJBKO HEHYXKHBIX (ailJIoB WIIM CHENaTh elle YTO-HUOYIb
JUIs OCBOOOKACHUSI MECTa Ha JHCKe. Brl He MOXkeTe TyT cenars 3To, HOTOMY
YTO HE 3HaeTe, Kakas 4acTb Oydepa yke 3amucaHa, I0O3TOMY Bbl HE 3HAeTe,
OTKY/la HAYMHATh 3aIIMCh HAa HOBBIN JMCK.

Jaxe xorga Write () BO3BpaTHiIa KOJUYECTBO 3alMCAHHBIX OATOB, TO BBI
BCE €Illeé He MOXKeTe MCIpaBUTh OmuMOKy. Hampumep, maxe ecinu QyHKUIUIO
CFile mepenucarb, Kak II0OKa3aHO HUXKE, TO OHA BCE PaBHO He OyieT padoTath:

char data[128];
CFile f( "some file", CFile::modeWrite );

int bytes written;

try
{
bytes written = f.Write( data, sizeof(data) );
}
catch( CFileException &r )
{
if( r.m cause == CFileException::diskFull )
// YTO-TO BEIIOJIHUTE .
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// mpu sTOM mepeMeHHas bytes written comepxmuT Mycop.

}

VYnpapneHnue nepefaercsa npsMo OTKyAa-TO U3HYTpU Write () B 0OpabOTUMK
catch npu Bo30YXICHHH HUCKIIOUEHHs, MEPECKaKUBasi 4epe3 BCE ONEpaTophl
return BHyTpU Write (), a TakXe 4Yepe3 OIeparop IMPHUCBAUBaHUA B
BbI3bIBAIOLICHCS ~ (QYHKIMM; TepeMeHHas bytes written  ocTaercs
HEMHUIIUATM3UPOBAaHHON. 1 aymaro, 4yTo BBl MOrJM OBl mepenath Write ()
yKa3aresb Ha IIEPEMEHHYI0, KOTOPYIO OHA MOTJIA MCIIOJIB30BATh JJI XPaHEHUS
yrclia 3alMcaHHbIX 0alTOB Mepes] TeM, Kak BEIOPOCUTh UCKITIOUEHHE, HO 3TO HE
OyZeT 3HAYMTENbHBIM YyiydineHHeM. JlydmmMm pemieHuem OyJaeT OTKa3 OT
BO30Y)XKICHHUS HCKIIOUYEHHUS M BO3BpAT WM YHCIIA 3alMCaHHBIX OalTOB, WU
KaKOT'0-TO SKBHUBAJIEHTa MHIMKATOPA OLIMOKH.

[Hocnenneit mpoGneMolt  SBISIIOTCS.  HEMPOU3BOJIUTENIbHBIE  3aTpaThl.
OO0paboTKa HWCKITIOUEHHs BBI3BIBACT OYEHb OOJBIINE HETPOU3BOAMTEIBHBIC
3aTpaThl, BBIpAXKAIOIIHMECS B BO3PACTaHMM B HECKOJBKO pa3 pasmepa Koaa U
BPEMEHHU BBINOJIHEHUS. DTO INPOUCXOAUT JlaXKe B OINEPAIMOHHBIX CHCTEMax
tuna Microsoft Windows NT, kotopsie mnoaaepx uBaloT 00pabOTKY
UCKJIIOYEHUI Ha ypOBHE ONEpaIlMOHHON cucTeMbl. Bbl MoXkeTe paccuuThIBaTh
Ha 10-20% yBennyeHue pasmepa KoJa M NaJECHUE CKOPOCTU BBIIIOJIHEHUS HA
HECKOJIBKO TIPOIIGHTOB NpH MHTEHCHBHOM HCIIONB30BAaHMM MCKJIOUeHmit. '
CrnenoBatenbHO, UCKIIOYEHUS JOJKHBI MCIOJNIb30BAThCS JIMIIL TOTNA, KOTAa
HETIPOU3BOAMTENbHBIC 3aTpaThl HEe OepyTcs B pacyer; OOBIYHO, IPU HATHYUHU
BO3MOXXHOCTH, TIPEANIOYECTh BO3BPAT OLIHOKH.

160. ITo Bo3MOKHOCTH BO30Yy:KAaliTe 00bEKTHI TUIIA €Xrror

Jluctunr 15 mnokaspiBaeT MPOCTYHO CHUCTEMY OINpeAeNieHuH Kiacca MJis
BO30YKJI€HHs UCKIIIOYEHUH. S MOry nepexBaTUTh OIIMOKM YTSHUS WM 3alUCH
MOo00HBIM 00pa3oM:

try
{
file £ ("name", "rw");
buffer b;
b = f.read();
f.write( b );
}
catch( file::open error &r )
{
// ®aiy He CYyMEeCTBYEeT WM He MOXeT OHTbH OTKPHIT.

}

4" o onpenemna ato s 32-paspsigHoro kommstopa Visual C++ Microsoft; Ipyrue
KOMITUJIATOPBI TOKA3bIBAIOT WJIM CPABHUMBIC PE3YJIbTAThl, MW XYAIIHUEC.
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catch( file::io error &r )

{

// Kakag-To us HelVCIIpaBVMBIX ommboK BBOJIa/BbIBOI[a.

}

Ecau mens BOJIHYCT JIMIIb TO, YTO IIPOM30IILJIa omnoOKa OIMpE€ACIICHHOTO BHJa, U
HC BOJIHYCT, KAKOI'O KOHKPCTHO, TO A MOT'Y CACJIATh TAK:

file f;

try
{
buffer b;
b = f.read()
f.write( b );
}
catch( file::error &r )
{
//
}

JIucrunr 15. Kiaccel HCKITTOYEHUH

class file

{

public:
class error {};
class open error : public error {};
class io error : public error {};

//

©O© 00 Jo U W

}

O10T KOI paboTaer, MOTOMY 4YTO O00BEKT file::read error sBIdeTCA
00beKkTOM THIa file: :error (Tak Kak OTHOCUTCS K MPOU3BOJTHOMY KIIAcCy).
Bbl Bcerma Moskere mepexBaTUTh OOBEKT MPOU3BOIHOTO Kilacca, HUCIOJb3Ys
CCBUIKY MJIM yKa3aTeslb 6a30BOro Kjacca.

S Mor OBl Takke PEUIOKHUTH IPYTOl KIIACC, UCIOJB3YIONIUI TOT K€ CaMbIi
MEXaHMU3M:

class long double

{
public:
class error {};
class didvide by zero : public error ({};

//
}i
Tak kKak KJIacChl €Iror SIBISIOTCA BIOXEHHBIMU OMNPENCICHUSIMU, TO UMEHAMU
Ha caMoOM Jene ABIAIOTCI file::error W long double::error,
II03TOMY 3/1€Ch HET KOH(IMKTA UMEH.
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Jlyist yrIpoIeHnsT COMPOBOXKACHHUS 51 BCETa UCIOJb3YI0 error B KauecTBe
cBoero 0a30BOro Kiacca s HUCKIOYeHHH. (SI He MoOr HCHoib30BaTh
NPOM3BOIHBINA KJIacc, Ja)Xe eCIM 3/1eCh ObLT Obl BO3MOXKEH BCETO OJMH BHJI
ommnOku). Takum oOpaszom, s 3HAIO, YTO, UMesl BO3OYKIAIOMIMA UCKIIOUCHHE
KJ1acc some_clas S, MOKHO HepeXBaTI/ITI) 9TO UCKJIKOUYCHUC HpI/I IIOMOIIIHN:

catch (some class::error &r)

Otry ommOKy HCKaThb He mpujercs. Ecnu mpuMeHsercs HacieloBaHHe, TO i
UCTIONB3YI0 0a30BBIN KJIacC error TAKUM 00pa3oM:

class employee

{

public:
class error {1}
class database access error : public error {};

}i

class peon : public employee
{
class error : public employee::error {};
class aagh : public error {1
bi
OTHM  CIIOCOOOM  HCKITIOUEHHE aagh MoOXeT OBITH NEepeXBaUCHO KakK
peon: :aagh, peon: :error WIM employee: :error.
Her cmbicia co3gaBaTh Kiacc r100aIbHOTO YPOBHA error, OT KOTOPOIo
HacJIelyloTcs BCE JIOKalbHbIE KJIAcChl error, MOTOMY 4YTO i 0OpaboTKH
ATOW CUTYalluu BbI MOYKETE UCIIOIB30BaTh 00paboTYnK catch (...) .

161. Bo30yxkaeHne MCKJIIOYEHUN U3 KOHCTPYKTOpAa
HEHA/Ie’KHO

S HauHy STOT pa3fen C 3aMeyaHUs O TOM, YTO KOMITMJISITOPBI, KOTOpbIE
COOTBETCTBYIOT paboumm jgokyMeHTam komwurtera ISO/ANSI mo Cu++, He
UMEIOT OOJBIIEH YacTh M3 paccMaTpUBAEMBbIX 37IeCh MpobsieM. Tem He MeHee,
MHOTHE KOMITWJISTOPHI (OAMH W3 KOTOPBIX KoMmwisTop Microsoft) um He
COOTBETCTBYIOT.

OmmOKk1 B KOHCTPYKTOpax SIBJSIOTCS JEHCTBUTENbHOM mpobnemoit Cu++.
Tak KaK OHHM HE BBI3BIBAIOTCS SIBHO, TO U HE MOTYT BO3BPATHUTh KOJbI OLIHOOK
OOBIYHBIM TyTEM. 3ajaHuWe Ui KOHCTPYHpPyeMoro oOwnekTa "HeBepHOTo"
3HAYEHUS B JIYYIIEM CIy4dae TPOMO3JIKO U MHOTIa HEBO3MOXKHO. B30y knenue
UCKJIIOYEHHUST MOXKET OBITh 3/IeCh pEIlIeHHWEeM, HO MpPU ITOM HYXKHO Y4eCTh
MHOECTBO BOIPOCOB. PaccMoTpuM clieayrommii Ko

class c

{
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class error {};

int *pi;

public:
c() { throw error(); }
//

b

void f( void )

{

try
{
C *cp = new c; // Cp He UHULMAIUSUPYETCH, €CJIU He
// BHIIOJIHAETCH KOHCTPYKTOP
/...
delete cp; // »Ta cTpoka B JIOOM CJIydae He BHIIOJHMTCH.

}

catch( c::error &err )

{

printf ("C6om koucTpykTopal\n");
delete cp; // DebexT: Ccp Temnepb COIEPXUT MyCOP

}

IIpoGnema cocTouT B TOM, YTO MaMATh, BBIAEIECHHAs OINEPaTOPOM new,
HHUKOrJ1a He ocBoOoXkaercs. To ecTh, KOMIWIATOP CHaualla BLAEISIET MaMATh,
3aTeM BBI3bIBAET KOHCTPYKTOpP, KOTOPBII BO30YyX/1aeT 0OBEKT error. 3aTeM
yIpaBleHUE MepefaeTcs MNpsAMO U3 KOHCTpykTopa B catch-6mok. Kog,
KOTOPBIM BO3BpalllaéMO€ 3HAau€HHE OIeparopa new MPUCBAMBAETCA Cp,
HUKOT/Ia HE BBINOJIHAETCS — YIpaBJIeHHE MIPOCTO MEPECKAKUBAET Uepe3 HEro.
CrnenoBarenbHO, OTCYTCTBYET BO3MOXHOCTb OCBOOOXIEHMsS HMaMSITH, IOTOMY
4TO Yy BaC HET COOTBETCTBYIOILETro YyKaszaTens. UreHue MHOH paboudmx
nokymeHnToB komuteta ISO/ANSI mo Cu++ mokasano, 4To Takoe MOBEACHHE
HEKOPPEKTHO — TMaMATh JOJDKHA OCBOOOXIAThCsl HEABHO. TeM He MeHee,
MHOTHE KOMIUJIATOPBI JEJIAI0T 3TO HEMPaBUILHO.

Bot npocToii croco6 UCIPaBUTh 3Ty CIOKHYIO CUTYalUIO (s TOMECTHII TENIO
GyHKIMM B OmIpeneNieHHe Kiacca JIMIIb JUIl TOTO, YTOOBI CIENaTh MpUMED
MIOKOpoYe):

classc
{
int *pi;
public:
c() { /*...*/ throw this; }

b

void f( void )
{
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try

{
c *cp = NULL;
cCp = new C;

c a _c _object();
}
catch( ¢ *points_at unconstructed object )
{
if( !cp ) // ecnuM KOHCTPYKTOP, BHSBAHHHI IO0CPEICTBOM
// new, He BHIIOJIHAETCSH
delete points at unconstructed object;

}

CI/ITyaL[I/ISI YCIHIOXKHACTCSA, KOIrJa HCEKOTOPBIC Oﬁ'beKTBI pasMEIaroTCsa IIpu
oMo new, a Ipyruc — H13 I[PIHaMPI‘-ICCKOﬁ naMAaTu. BEI JOJIXKHBI CACJIaTh
YTO-TO IMMOXOKEEC Ha CIICAYIOLICE, tITOGI:.I IIOHATH, B YEM JICJIO.
void f( void )
{
c *cp = NULL; // cp nosokeH OHTH OOBSBJIEH CHapyxmu try-6Joka,
// moroMmy uTo try-6iok obpasyeT o6JacTb
// DnemcTBUA, MODTOMY CP HE MOXEeT OHThb

// mocTynHeEM B catch-6iioke Oynyum OOLABJIEH B
// try-6ioke.

try
{

c a_c_object;

Cp = new c;
}
catch( c *points_at unconstructed object )
{

if( lcp) // eciy KOHCTPYKTOP, BEI3BAHHBI IOCPEINCTBOM

// new, He BHIOJHAETCH
delete points_at unconstructed object;

}

Bb1 HEe MokeTe pemuTh 3Ty npolaeMy BHYTPH KOHCTPYKTOPA, TOTOMY YTO IS
KOHCTPYKTOpa HET BO3MOKHOCTHU Y3HATh, NMOJIYY€HA JIU HHULUATU3UPYEMas UM
aMsATh OT new, UM U3 CTeKa.

Bo Bcex mpenmpimynmx mnpumepax AECTPYKTOp sl COOHWHBIX OOBEKTOB
BBI3BIBACTCA, JaK€ €CJIIM KOHCTPYKTOp HE BBIMOJIHWICS U BO30YIHI
uckmoyenne. (OH BBI3BIBAETCS WJIM KOCBEHHO TIOCPEICTBOM OIEpaTropa
delete, WM HESBHO MPU BBIXOJE OOBEKTAa U3 OONACTH JEHCTBUS, JaKe €CIH
OH TTOKHUIAET €€ M3-3a BO30YKICHUS NCKITIOYCHHS).

AHaJOrM4HO, BHI30B delete KOCBEHHO BBI3BIBAET JECTPYKTOP AJIA 3TOrO
oObekTa. S ceifuac BepHych K 3Toi cutTyauuu. Ilepen BbIXomoM H3 3TOrO
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JECTPYKTOpa HE3aBEPILEHHBIH KOHCTPYKTOP MHOJDKEH IPUBECTH OOBEKT B
HCXOJITHOE COCTOSIHHE Iepes TeM, KaKk CMOXeT Bo30yauTh omuoky. C yyeTom
IPEIIECTBYIOLIET0 ONpeAeIeHHs Kilacca C Cleayrolmil koa Oyaer paboraTh
IpU YCIOBHH, YTO OTCYTCTBYET OIIMOKA JI0 onepaTopa new int[128] u new
BBINOJIHEH YCIIEIIHO:

c::c( )

if ( some error() )

throw error (this); // IE®EKT: pi He MHMUMAIMUBUPOBAH.
//
pli = new int[128]; // IOE®EKT: pl He MHUUMAIUSUPOBAH,
// ecnu omepaTop new BO3OYyXIaeT
// VICKJIOUEeHUE .
//
if ( some other error() )
{
delete [] pi; // He 3abynbTe crejaThb 3TO.
throw error (this); // 2To BoO3ByXmeHue Oe30MNaCHO
}
}
c::~c ()
{
delete pi;

}

3amoMHUTE, YTO pi COAEPIKUT MYCOpP /IO CBOSH MHHUIMAIIU3AIUH ONepaTopoM
new. Ecim B030y»K1aeTcsi HCKIIIOUSHHE JI0 BEI30BA new TN CaM OIepaTop new
BO30YAMT WCKIIOUEHHE, TO TOrJIa pi HHUKOrJAa HE WHUIMAIH3UPYETCS.
(BepositHo, oHO He Oymer coaepxarb NULL, a OymeT TMpocTo He
WHUIHATH3UPOBaHHO). Koria BeI3bIBaETCS IECTPYKTOP, TO oneparopy delete
mepeaeTcss  ATO  HEONpeJeNieHHOe  3HaueHuWe. PemmM  mpobiemy,
VMHHIIUATM3UPOBAB dTOT yKa3arelb 0e30MacHbIM 3HAYCHHUEM J0 TOTO, KaK 4To-
1100 UCTIOPTUTCS:

c::c( ) : pi(NULL) // uHMUMAIM3UPYETCS Ha CJydal, eCJu OlepaTop
// new mactT c6oi

if ( some error() )
throw error (this); // 370 BO3OyXIeHMEe Tenepb OEe30MacHO.
//
pli = new int[128]; // CGoit omeparopa new Ternepb Oes30naceH.
//
if ( some other error() )
{
delete [] pi; // He 3abynbTe BHCBOOOOUTL OUHAMUUECKYIO
// naMAarTh.
throw error (this); // 2To BO3OyXImeHMe Oe30IMAaCHO.
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c::~c( )

if( pi)
delete pi;
}

CrnemyeT MOMHUTB, YTO HYKHO OCBOOOIATh YCIHEIIHO BBIICJICHHYIO MMaMATh,
€CJIM UCKJIIOYeHHE BO30YXKACHO IOCIE ONepally BbIEICHUs, TaK, Kak ObLIO
CIEJIAaHO paHee.

Y Bac ecTh BO3MOYKHOCTBH IIOYHCTUTH IIPEMIOKECHHBIA BBINIE KOJ IIPH €T0
UCIOJIB30BAaHUU C YYETOM MOET0 COBETa W3 MPEAbIAYIIEro IpaBWiIa O
BO30YKICHUM HCKIIOYEHHsS] 00BbEKTa error W CKPBITUS BCEX CIOKHOCTEH B
3TOM 00BeKTe. OJHAKO OMpeAeTIeHNe ITOr0 Kiacca MOMy4yaeTcs 3HaYUTEIbHO
6onee cinoxHpIM. Peanuszanus B snmctuHre 16 omupaercss Ha TOT (akT, 4To
JECTPYKTOP SBHO OOBSBIECHHOIO OOBEKTA JOJKEH BBI3BIBATHCS MIPU BBIXOJIE U3
try-Onoka, mepen BeImoNHeHHEM catch-0noka. [lectpykrop st oOBeKTa,
HOJYYEHHOTO IIPH MOMOIIIM new, He OyJIeT BbI3BaH J0 TeX MOp, OKa NaMsTh He
Oyner mepenmaHa omnepatopy delete, YTO TPOUCXOAUT B COOOIICHUU
destroy (), MOCIaHHOM M3 omneparopa catch. CregoBaTebHO, IEpEeMEHHAsS
has been destroyed Oyaer conepxarb UCTUHY, €CIIU OOBEKT MOJIyUEeH HE
IIpYU TTOMOIIN new, M UCKIIoYeHNe BO30YKIEHO U3 KOHCTPYKTOpA, U JIOKDb —
eclii OOBEKT MOJy4YeH IMOCPEJCTBOM new, MOTOMY YTO JECTPYKTOp €eIle He
BBI3BaH.

KoHneuHo, BBl MOKETE BIIOJIHE PE3OHHO 3aMETHUTh, YTO y MEHsI HET IPUUYNH
MPOBEPATh COAEPKUMOE OOBEKTa, KOTOPHI 10 TEOPUU JIOJDKEH OBITh
YHUUTOXKEH. 3/1ech yxe Apyras npobiema. HekoTopble KOMOWIATOPHI (B TOM
yrcae xommuiaTop Microsoft Visual C++ 2.2) BBI3BIBAIOT JECTPYKTOP IMOCIE
BBITIOJIHEHHS OmlepaTopa catch, nake eciu 0OBEKTHI, ONpe/ieeHHbIe B try-
6110Ke, HeloCTyIHBI U3 catch-060ka. CienoBaresnbHO, KO U3 JUCTUHTA 16 He
Oyner paboTaTh MOCiE 3TUX KOMIWIATOPOB. BeposTHO, dyuiine perieHue
COCTOSIO ObI B HANHMCAaHUM BapHaHTa operator new (), KOTOPBIA MOT ObI
HAJIKHO YKa3bIBaTh, [I0JyY€HA [TaMsTh U3 Ky4d WIHA U3 CTEKa.
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JInctunr 16. except.cpp — B030y’XJeHNE UCKIIIOYCHUS U3 KOHCTPYKTOpa

1 class c

2 A

3 public:

4 class error

5 {

6 c *p; // NULL 0py yCIIemHOM BEHIIOJIHEHMM KOHCTPYKTOPa
7 public:

8 error( c *p this );

9 void destroy( void );

10 b

11

12 private:

13

14 unsigned has been destroyed : 1;

15 int *pi;

16

17 private: friend class error;

18 int been destroyed( void );

19

20 public:

21 c() 7

22 ~c();

23

24 };

25 //======================================================= =
26 c::error::error( c *p this ) p( p this ) {}

27 e e
28 void c::error::destroy( void )

29 {

30 if( p && !p->been destroyed() )

31 delete p;

32}

33 //

34 c::c() : has been destroyed( 0 )

35 {

36 VA

37 throw error (this);

38 /7

39 }

40 / /== mm
41 c::~c()

42 {

43 VA

44 has beeb destroyed = 1;

45 }

46 /) =——mm e
47 int c::been destroyed( void )

48 {

49 return has been destroyed;

50 }
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51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

//

void main( wvoid )

{

try
{

}
cat

{
}

Cc *Cp = new C;
c a_c_object;

delete cp;

ch( c::error &err )

err.destroy () ;

// IecTpyKTOp BEIBHIBAETCS, TOJIBKO €CJM
// 0BBEeKT CO3IaH ONepaTOopPOM new




240 3akjg4YeHune

3aKJII0ueHue

Bot Tak-T0. MHOXECTBO IpaBMII, KOTOPBIE 51 CUNUTAIO MOJIE3HBIMU U KOTOPBIE,
Ha/ICI0Ch, OyAyT MOJe3Hbl U i Bac. KoHEeYHO, MHOTHE W3 TPEICTaBICHHBIX
3/1eCh MpaBWII JUCKyccHOHHBL. [loxkanyiicta, s TOTOB ¢ BAMU O HUX MOCTIOPHTb.
HecomuenHno, s He cuuTar cebsi KaKuM-TO 3akoHojareneM B ctwie Cut+ u
caM Hapyllar0 MHOTHE M3 3THUX IMPaBWII TPH CIIydae; HO 5 HCKPEHHE BEPIO, 4TO
CIIEIOBAaHME HTHM TMIpaBWJIaM CJeJaeT MEHS JIyYlIUM IPOTPaMMHCTOM, U
HAJICIOCh, YTO BBl UX TOXE OLIEHUTE.

S 3akonuy BompocoMm. CKOJIBKO BPEMEHU NOTpeOyeTcsl MpOrpaMMHUCTy Ha
Cut++ mnsg Toro, 4toOBI 3aMEHHTH JJIEKTPUYECKYHO JiaMmouky? OtBer —
HUCKOJIBKO, a BbI, Ka)X€TCs, BCE €Ille MBICIuUTe mpoueaypHo. I[IpaBuibHO
CIIPOEKTHPOBAHHBI KIACC 2JIeKTPpMYecKas Jiamia J0JDKEH HacleloBaTh
METOA 3aMeHbl OT 0a30oBoro kmacca Jamna. lIpocto co3paiite OOBEKT
IIPOM3BOIHOrO KJIACCa M NOULIMTE MY COOOIEHNE 3aMeHUTs cebs ().
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00 aBTOpE

Anen Tomy0 — mporpaMMHCT, KOHCYJNbTAaHT U  IIPENOJaBaTellb,
CHELUATN3UPYOIIUNCS Ha Cut+t, 00BEKTHO-OPUEHTUPOBAHHOM
NPOCKTHPOBAHUM H ONEpAIMOHHBIX cucteMax Microsoft. OH mpoBOIUT
CEeMHHAPBI 110 TPUTIIANICHUIO YaCTHBIX (GUpM MOBCcioAy Ha Tepputopun CIIA u
npenogaet B ¢punnanax KamudopHuiickoro yHUBEepCcUTETa, PAaCHOI0KEHHBIX B
bepxin u Canra-Kpy3. On Taxke paboTaet mporpaMMUCTOM U KOHCYJTBTaHTOM
10 00BEKTHO-OPUEHTUPOBAHHOMY MPOEKTHPOBaHUI0, Uconb3yst Cu u Cut+ B
orepannoHHbIX cpenax Microsoft Windows, Windows-95, Windows NT u
UNIX.

M-p T'ony6 perysspHO MMIIET Ui PA3IUYHBIX KOMITBIOTEPHBIX JKypPHAJIOB,
Bmrovas "Microsoft Systems Journal”, "Windows Tech Journal” m wm3penxa
"BYTE". Ero nonynspHas konoHka "Cynaydok ¢ Cu", myOaukoBaBuIascs B
"Dr.Dobb's Journal" ¢ 1983 mo 1987 ropl, cTana Ijisi MHOTHX JIFOJIEH TIEPBHIM
BBeneHneM B Cu. B umcno ero xuur Bxomsatr "Compiler Design in C",
"C+C++" u "The C Companion”. M-p T'ony0d counmHsieT My3bIKy U HMEET
JIMIIEH3UIO YaCTHOTO MUJIOTA.

Br1 Moxere cBsizaThest ¢ HUM depe3 MaTepHeT 1o aapecy allen@holub.com
win uepe3 ero ¢upmy Software Engineering Consultants, P.O.Box 5679,
Berkeley, CA 94705 (tenedon u daxc: (510) 540-7954).
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