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[IporpaMMucTBl, WH)XEHEpPbI, HAay4YHble pPAaOOTHHKH, CTYAEHTHI U BCE, KTO
paboraer ¢ Cu wmm Cu++! Ecinm BBl XOTHTE mNUCaTh Jy4iiuil kox 0Oe3
Oy>kIaHui 10 TaOUPUHTAM TEXHUYECKOW JOKYMEHTAIMH, TO 3TO KpaTKoe, HO
COJIEP/KaTEIbHOE PYKOBOJACTBO SBJIIETCS HMMEHHO TEM, YTO BaM HYXKHO.
"Bepeska OocmamouHoil OauHbl, UMOOLL... GbICmpeaumsv cebe 6 Hozy'"
npemaraet Oosee 100 TpakTHYECKWX TPaBWI, KOTOPBIE BBl CMOXKETE
UCTIOJIB30BaTh /ISl CO3/IaHUS AJIETAaHTHOTO, MPOCTOTO B CONMPOBOXKACHUU KOJA.
A Tak KaK KHWTa HalmycaHa MpPU3HAHHBIM 3HATOKOM B 3TOI 00JacTH, TO € BHI B
Hell He 320y IuTeCh.

Anen Tomy0 mpemnaraeT HeoOOXOAMMBINH HaOOp TMOSCHEHWIA, COBETOB W
TEXHUYECKUX TPHUEMOB C IIeJIbI0 MOMOYb BaM TMOJHOCTBHIO HCIIOIH30BATh
BO3MOKHOCTH 3THX Ype3BbIUaifHO MOIIHBIX s3bIKOB. HO He GoiiTech BCTPETUTH
OUYEepEeIHOE CKYYHOE PYKOBOJICTBO IO MPOrpPaMMHUPOBAHMIO. ABTOPY yAaeTcs
CENaTh M3JI0XKEHHE CTOJIb CEPhE3HOM TEMBI JKUBBIM M MHTEPECHBIM 3a CYET
PacChITaHHOTO IO TEKCTY IOMOpa M TITyOOKOTr0 3HaHHUS MIpeIMeTa.

lony6 paccmarpuBaeT yHHBEpCaslbHble IpaBWiia, (OPMAaTUPOBAHUE U
MPaBUJIBHYIO OPTaHM3ALMUIO MPOTpaMM Iepell TeM, KaK yriIyOWThCS B TaKue
OCHOBOIIOJIAraroLIfe BOIPOCHI, KaK:

¢ [IpakTtudeckue crocoObl OpraHU3alMKd M HAMMCAHUS COMPOBOXKIAEMOTO

KOJa.

¢ OOBEKTHO-OPUEHTHPOBAHHOE MPOrpaMMHUPOBAHKE u METO/IbI

abCTpakUuy JaHHBIX.

¢ Kak uzbexats npobinem, cneunpuyeckux st Cu u Cut+.

g 3akperuieHus: MpaBWl, HAMEYEHHBIX B ATOW KHHIe B OOIIMX dYepTax,
MpeJIaraeTCd MHOXECTBO MpUMEpoB. Bel Takke Haiifere 34ech MOJIE3HBIE
NMPOEKTHBIE  CTPATE€TUH,  OCBEIIEHHE  BOMPOCOB  AIMHUHHCTPATUBHOTO
YIIPaBJIE€HUSA U MHOTOE JPYTOE.
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baarogapHocTu

PaGora Ham »TOW KHWUTOW 3aTsAHYJAch, U 5 BeChbMa 00s3aH TPEM pEIaKTOpaM
m3narenberBa McGraw-Hill, koTopsle o odepeay MUPHUIINCH € IOCTOSHHBIMU
3azepkkaMu ¢ Moeil croponsl: Hoiny Jlusaitny, pny I'onno u JIxenudep
Xounr-JIlumkoBanHa. SI ocoOeHHO mpu3HareiaeH boOy [lromapmy, KOTOpHBIM
3a0IUTAI MEHS OT caMoro ce0si, cIenaB OYeHb TIIATENBHBIH MPOCMOTP
NepBoHayaJIbHOro0 HaOpocka. Ero coBeThl 3HaUMTENBHO YIYUIIMIN KHUTY B €€
HBIHEIIHEM BUJIE.



BBenenue

HaszBanue 3TOM KHUTH OTPAXKAET TO, UTO 51 CHATAK0 OCHOBHOW TPYIHOCTBIO TIPU
pabote kak ¢ Cu++, Tak u ¢ CH: 3TH S3BIKM JAIOT BaM CTOJIBKO THOKOCTH, YTO
€CJIM Y BaC HET eJIaHUs U CIIOCOOHOCTHU MPHU3BATh ceOsl K MOPAIKY, TO B UTOTE
BBl MOKETE MOJyYNUTh TUTAHTCKUNA MOJYJIb HE MOAJAIOLIEHCS COMTPOBOXKIECHUIO
TapabapIIuHbI, TPUTBOPSIOMICHCS K TOMY K€ KOMIIBIOTEPHOH Tporpammoii. Ber
MOYKeTe ITOMCTUHE JIeJIaTh BCE MPHU IOMOIIM 3TUX SI3BIKOB, J1aXKe €CJIU BBl ATOTO
He xoTuTe. B 3TON KHUTEe AenaeTcs MOMbITKa JaTh CPEACTBO VIS IPEOA0TICHUS
STOW TPYAHOCTH B BHJI€ COOpaHMS MPAKTUUECKUX MPABUI MPOTrPaMMHUPOBAHUS
Ha Cu+t+ mw Cum — mpaBwI, KOTOpBIe, HAACIOCh, YOEperyr Bac OT
HETPUATHOCTEH, eciu Bbl OyJeTe MX HCHOJIb30BaTh C CaMoOro Hayaiua. XOTs
OOJBIIMHCTBO W3 MPHUBOJUMBIX 3/IeCh NpPaBWJI MNPUMEHUMBI pPaBHO MpU
nporpaMMupoBaHuu Kak Ha Cu, Tak u Ha Cu++, s BKIIIOYWII MHOTO MaTepuana,
oTHocsmerocd Jumb K MUpy Cut+ M CKOHLEHTPHUPOBAHHOIO IO MeEpe
BO3MOXHOCTH B 3aKJIIOUUTEIIHOM paszjene. Eciau Bbl nporpaMmupyeTe JIHUIIb
Ha CH, TO MpocTo UrHOpHpYyiTe MaTepuan no Cu++, BCTpevaromuiics BaM B
0oJsee paHHHX pa3zenax.

S mpodeccrnoHabEHO 3aHUMAIOCh TPOTPAMMHUPOBAHUEM MpUMEpHO ¢ 1979
rojla ¥ €XeJHEBHO IMOJb3YIOCh IIPABWIIAMHU U3 dTOM KHUTH. Sl HE yTBep)Kaaro,
YTO 3TU MpaBuja 0e3ycloBHBI, Wiu Jnaxe "BepHbl". OJHAKO S MOTY CKa3aTb,
YTO OHU OTJIMYHO MHE CIIy>KUJIM BCE 3TO BpeMsl. XOTs 3Ta KHUra HE OTHOCUTCS
K KaTeropuu MyTEeBOJWTEEH MO "JIOBYIIKaM W PHITBUHAM'", MHOTHE M3 ATHX
IPaBWJI MPEeJOXpaHsAT Bac OT HENPUATHOCTEH TOrO COPTa, KOTOPBIM
o0cy>KJaeTcsl B IMyTEBOIUTEINSX MO "TOBYIIKaM U phITBUHAL".

[IpakTuueckue npaBuia 1Mo cBoei cytu ruOku. OHU MOCTETIEHHO MEHSIOTCS
C POCTOM OIIBITA, U HU OJJHO MPABUJIO HE JEHCTBYET MOCTOSIHHO. TeM He MeHee
s TIpeyNpexa0 Bac ¢ caMoro Hayajia, 4T0 MO€ MHEHHE OTHOCUTEIbHO 3TOr0
iaoddeaca camoe HawIydllee U 4TO S HE OYEHb CUMIATH3UPYIO HEPSILIUBBIM
MBICISIM HWJIM  HEOpPE)KHOMY NpPOTPaMMHUPOBaHHIO. Sl HE W3BHHAIOCH 3a
YCWJIEHHOE TMOJYEpPKHBAHME TEX BEIIEW, B KOTOPbIE s CHIBHO Bepro. Mou
MHEHUS BCETJIa MOTYT U3MEHHUTHCS, €CIIH, KOHEYHO, BBl CMOXKETE YOCIUTh MEHS
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B TOM, YTO 5 HE TpaB, HO UMEWTEe B BUIY, YTO 3Ta KHUTa OCHOBaHA Ha OTIBITE, a
He Ha TeopuH. S co3Haro, yTo GOJbIIAs YAaCTh 3TOM KHHUIH IOAXOJUT OIACHO
OMM3KO K YbEMY-TO KyJbTy M MHOTHE BEIIM, MPOU3HOCUMbBIE MHOM,
JMCKYCCHOHHBI, HO IyMalo, Y4TO BCET/Ia UMEETCS BO3MOXKHOCTh Pa3yMHOI'O
pasroBopa JBYX J0/iel, OObEIMHEHHBIX LIEIbI0 COBEPIICHCTBOBAHUS CBOETO
MacTepcTBa.

A yacto wuywmrtaro Kypcel 1mo Cut+t+ U 00BEKTHO-OPHUEHTUPOBAHHOMY
MPOSKTHUPOBAHUIO Kak MO TMPUIJIANICHUIO YacTHBIX (GUPM, Tak U B
Kamudopuuiickom yHuBepcutere B bepkian. Jta KHUra mosBUjIach B OTBET Ha
MpockObl MOMX CTYJEHTOB, OOJBIIMHCTBO M3 KOTOPBIX YBJICUYCHHBIC
npoeccuoHanbl ¢ HACTOSILIUM KEJIAaHWEM H3YYHMThb 3TOT Marepuai. Sl BHXKY
MHOXECTBO TPOTpaMM B MpOIECCE MPOBEPKH IOMAIIHUX 33JaHUN, U OTH
POTpaMMbl  TOCTATOYHO PENPE3EeHTATUBHBI B KAdyecTBE IPOU3BEICHUI
coobmiecTBa MPOPEeCCHOHANBHBIX MPOrPaMMHUCTOB W3 paiiona 3anuBa CaH-
@®pannucko. K HecyacTbio, KaXIblii ceMecTp 5 TaKXKe BUXKY, YTO OJHH U T€ K€
mpoOJeMbl MOBTOPSIOTCS CHOBa W CHOBa. [loaToMy 5Ta KHMra SIBISIETCS
HEKOTOPHIM 00pa3oM M CIHCKOM paclpOCTPaHEHHBIX MpoOIeM, HalJAEHHBIX
MHOM B CO3[aHHBIX HACTOALIMMH MPOrPaMMHUCTaMH PEaJbHBIX MPOrpaMMax,
COTIPOBOXAA€MbIM MOMMH COBETAMU IO UX PEIICHHUIO.

OO6cysxaaeMble 3/1€Ch TPOOIEMBI POTPAMMHUPOBAHUS U TPOSKTHPOBAHUS HE
OTPaHUYMBAIOTCS, K HECUYACTHIO, JINIIb YYCHUYECKIMH TporpaMmMamMu. MHorue
U3 TPUMEpPOB TOTO, YTO HE CIEAyeT JenaTb, B3AThl M3 KOMMEpPYECKOIo
npoaykra: Oubnumorekn kiaccoB Microsoft Foundation Classes (MFC)
koprniopariuu  Microsoft. SI Mory ckaszate, 4Yro 3Ta OMOIMOTEKa ObLIA
CIpoeKTUpoBaHa 0e3 3a00Thl O yJOOCTBE COIMPOBOXICHUS JIIOJBMHU, HE
IOJI03PEBAIOIIMMU O CYIIECTBOBAaHMM Ja)K€ DSJIEMEHTapHBIX IPUHIIUIIOB
O00BEKTHO-OPUEHTUPOBAHHOTO TPOEKTUpOBaHUs. S He BBIIEISUT  SIBHO
OOJIBITMHCTBO MPUMEPOB 3TOTO B TEKCTE, TaK KaK 3TO HE KHWUTA C HAa3BaHUEM
"Yro mempasmibHO B MFC"; monb3oBarenn 6ubarorekn MFC y3HaroT ee ko,
KOT'J1a HaTOJIKHYTCS Ha Hero. S BeiOpan npumepsl u3 MFC mpocTo notomy, 4to
MHE TMPHUILIOCh MHOTO C Heil paboTaTth M OYeHb OJIM3KO MO3HAKOMUTHCS C €€
HejocTaTkaMi. Bo MHOTHX ApYyruxX KOMMEpYecKHX OMOIMOTeKaxX KIaccoB
HUMEIOTCS CXO/HBIE TPOOIEMBI.

Hakonen, »ta xHura He sBisercs BBeaeHueM B Cut+. OOcyxkaeHue,
COIpoBOXKAatoIee OoTHocsmuecss Kk Cut++ mpaBuia, MpEANoyiaraeT, 4To BbI
3HaeTe ATOT S3BIK. S| HE pacxoJyl0 MECTO Ha OMMCAHHWE TOro, Kak paboTaeT
Cu++. meetcst MHOXKECTBO XOPOIIUX KHHUT, KOTOpPbIE ydaT Bac si3biky Cut+,
BKJtoUasi Moro cooctBeHHyt0 "C+C++" (New York: McGraw-Hill,1993). Bs
JIOJDKHBI TaKXK€ O3HAKOMHTHCS C MPUHUIUIAMHU OOBEKTHO-OPUEHTUPOBAHHOTO
MpOeKTUpOBaHUA. S pekoMeHayIo BTopoe u3ganue kauru ['paau byua "Object-
Oriented Analysis and Design with Applications” (Redwood City: Benjamin



BBeaenne 13

Cummings,1994)*.

O nymepayuu npaéun: NHOT/A sl TPYIIIMPOBAJl HEKOTOPbIE MpaBUla BMECTE,
MOTOMY YTO YA0OHO OMMCHIBAaTh UX BCE OJIHOBPEMEHHO. B 3TOM citydae Bce aTu
npaBuiIa (MMEIOIINE Pa3InYHbIe HOMEpa) paclojararoTcs B Havane paszaena. S
WCIIOJIb30BaJl 3aMuch HOMepa mpaBwia Buaa "1.2" B ciydasx, Korja OHO
SBJISIETCSL 0COOBIM CITydaeM JIpyroro rnpasuia.

* Byu I'. OOBEKTHO—OPUEHTHPOBAHHBIH aHANM3 W MPOEKTHPOBAHHE C MPUMEPAMH
npwioxennit Ha C++, 2—e usn./Ilep. ¢ anrn.—M.; CII6.: "UsmarensctBo BUHOM" —
"Hesckuit nuanext", 1998.—560 c.—IIpum. nepes.



YacTtb

IIpouecc npoeKTUPOBAHUS

OTa YacTh BMECTE C IIOCIEIYIONICH, IOCBSAIICHHON pa3paboTKe, SBISIOTCS
HauOojiee TyMaHHbIMH B 53ToM kHure. IlpaBuma 3aech JOBOJIBHO OOIIEro
XapakTepa II0 CBOEH TpPUPOJEC, OHM COBCEM HE 3aTParuBalOT TEXHUKH
nporpamMupoBanus Ha Cu win Cut+, a ckopee paccMaTpuBarOT 0ojiee OOIIHiA
MIPOIIECC MPOCKTHUPOBAHUS B Pa3pabOTKH MPOTPaMMBbI.

[TpaBuia U3 TaHHOM YacTH OTHOCSTCS K MPOIECCY OOIIETO MPOCKTUPOBAHHUSL.
[Tocre mpoYTEeHHs TOW YacCTH B 3aKOHYCHHOM BHJIE Sl CTal OECIIOKOMTHCS, YTO
MHOTHE W3 3THUX MpaBWiI OyIyT Ka3aThcsl OaHaibHBIMH. HecMoTpss Ha 3To,
HEKOTOPBIC W3 MPUBOJUMBIX 37I€Ch MTPABHII SBJISIFOTCSI CAMBIMH BaXKHBIMU B ATOU
KHHUTC, HOTOMy qTo HapymeHI/Ie X MOXKET BbI3BATH MHOTO 6CI[ B Hpouecce
pa3paboTku. B wu3BecTHOM cCMbICiie, OOJBIIMHCTBO TMPaBUJI 3TOH YaCTH
MpeIHa3HAYCHBI ISl YIIPABJICHIICB; TPOrPAMMUCTBI UX 9acTO 3HAIOT, HO y HUX
HET ¢BOOOIBI, HEOOXOINMOI, YTOOBI BOCIOJIH30BATHCS CBOMMH 3HAHHUSIMH.
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1. CymHOoCTH MPpOrpaMMHUPOBaHUs: 0€3 CIOPIPHU30B,
MHUHUMYM CHEIUIeHUSI § MAKCMMYM COIJIACOBAHHOCTH

Muorue (ecau He Bce) MpaBMiia B 3TOM KHUTE MOTYT OBITh OOBEAMHEHBI B TPU
MeTarpaBuia (IpH >KeJIaHNH ), BEIpaKEHHBIE B 3ar0JIOBKE ITOT0 pasjena.

[IpaBuno "6e3 cropmpuzoB" He TpedyeT NOACHEHUH camo 1O cebe.
[Monmp3oBarenbckuii MHTEpQEHC TOKEH ACHCTBOBAaTH TaK, KaK KaXeTcs OH
JOJDKeH JeiictBoBaTth. DyHKIMS WINM TEepeMeHHast IOJDKHBI JIeNaTh TO, 4YTO
03HAYaIOT UX UMEHA.

Cyennenue — HTO CBA3b MEXKAy ABYMsl NporpamMmamMu WId OObEeKTaMu
NOJIb30BaTeNbCcKOTO HHTEp(deiica. Korma oguH 00BEKT MEHsETCs, TO BCE, C YeM
OH COEIMHEH, MOXKET TakKe M3MEeHUThCs. CleruieHne BBI3bIBAET CIOpIpU3bI. (S
MEHSI0 3Ty IITYYKYy 37eCh, M BHE3allHO Ta IITyKOBMHA BOH TaM IE€pPECTAeT
paboratp). Ilpumep wu3 Cu++: ecim O0O0BEKT OJHOTO KJacca TOCHUIACT
cooOmieHne OOBEKTY BTOPOrO Kiacca, TO IOCBUIAIOMIMK KJAcC CIEIUIEH C
NpUHUMAIONUM KinaccoM. Ecnmu Bel MeHsiere mHTepdeiic Ui MPUHUMAIOIIETO
KJ1acca, TO BBl TAKXKE JOJDKHBI MCCIIEIOBATh KO B TIOCHUIAIOIIEM KJIACCE, YTOOBI
yOenuThCsl B TOM, YTO OH eme paboTaer. DTOT BHJ cJIabOro CLEIMICHHS
0e3BpeneH. Bam Hy»XHO 3HaTh 00 OTHOWICHHUSAX CHETUICHHS JJISI COMPOBOXKICHHUS
IpOTrpaMMBbl, HO 0€3 HEKOTOPOTO KOJMYECTBa CLEIUIEHUH MporpaMma He MOTJa
Ob1 pabotaTs. HecMoTps Ha 3TO, /UIS Bac >KENaTeNbHO MO MEpe BO3MOXKHOCTHU
MUHUMHU3UPOBATH YUCIIO OTHOLIEHUH CLIETIIICHHS.

Orta MUHMMHU3aUs 0OBIYHO BhIMONHSAETCS B CH IMOCPEACTBOM MOAYJEH, a B
Cu++ mocpenctBoM kinaccoB. DyHKIMK B Moayse (PpyHKIUH-WICHB! B KJIacce)
CIETUIEHBI JPYT C JIPYroM, HO 3a HMCKJIIOUYEHHWEM HECKOJbKHUX HHTEp(ercHBIX
¢byHKImi (M1 00bEKTOB) OHM BOBCE HE COOOIIAl0TCA ¢ BHEIHUM MHUpoM. B Cu
BBl JOJDKHBI HMCIIONB30BATh cmamuieckuti KIAacC MaMsTH, YTOOBI OTPaHUYHTH
UCToNb30BaHue GpyHKIMH oaHUM MozaysieM. B Cu++ Bbl ucnonb3yere 3akpbimoie
(YHKLIUU-YJIEHBI.

Coenacoeannocms SBISETCS MPOTUBOMOJIOKHOCTBIO CLEIUICHUS; CYIIHOCTH,
KOTOpbIE TPYNIUPYIOTCS BMecTe (IMYHKTHI IHAJOrOBOTO W TPOCTOTO MEHIO,
¢yHKIME B MOIyne, WM YICHBI Kiacca), JODKHBI OBITh CBSI3aHBI IO
HazHaueHuto. OTCyTCTBHE CBSI3HOCTH Takxke sBisercss '"cropnpuzom". VY
TEKCTOBOT'O pEeAaKTOpa, KOTOPbIM s TOJb3yIOCh, HUMEETCI B MEHIO ITyHKT
"Hactpoiika" u, KpoMe TOTO, JOMOJHHUTEIbHbIC ONIUU HACTPOWKH PACCHITAHBI
[0 4YeThIpEeM JPYTUM BCIUIBIBAIONIMM MEHIO. Sl OXHIan COTJIaCOBaHHOU
KOHQUTYpallMd H, KOTJla HE CMOT HAWTH HYXHYIO MHE OIIUI0 B ITYHKTE
"Hactpoiika", TO pemmia, dYTO 3TOM ONIMH TNPOCTO HET. DITa IUIOXO
CIPOEKTUPOBAHHAS CHCTEMA /IO CHX IOp JOCTAaBIISET OECIIOKOWCTBO; MOCIE ToAa
MOJIH30BAHUS S TO-TIPEKHEMY HE MOMHIO, T/Ie PacIloyIo’KeHa Kaxaas OMIus, U
4acTO BBIHYKICH TPATUTh pa3Ipa’karolie MsITh MUHYT Ha TIOUCK B TISITH Pa3HbIX
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MeCTax TOro, 4YTO XOTel H3MEHMTh. [l0 OTHOIIEHHI0O K HCXOAHOMY KOZIY
OTCYTCTBHE COIIACOBAHHOCTH 3aCTaBIISIET BacC JEJIaTh TO K€ CAMOE — TPATHUTh
CBOIO KU3Hb HA MOUCK OOBsBIeHUN (PyHKumMi B 15 pasznuunbix (aiinax, 4To
SBIISICTCS OYEBUIHOW MPOOIEMOIt IPH COPOBOXKICHHH.

2. [lopaBasiiiTe 1€MOHOB CJI0KHOCTH (YacTh 1)

Puuapn Pammpg (paspabotumk Mach — Bapuanta OC UNIX) BwIcTymMI
HECKOJIBKO JIET Ha3aJ ¢ OCHOBHBIM JOKJIAJIOM Ha KOH(epeHINH pa3paboTINKOB
Microsoft. Ero rmaBHBIH CMBICI COCTOSJI B TOM, YTO CJHIIKOM OOJIbIIas
CJIOHOCTB KakK B TOJIb30BaTEIbCKOM MHTEpeiice, Tak U B MPOrpaMMe SIBISIETCS
€IMHCTBEHHOM OoJbIION TpoOJIeMO, cTosIEel mepea MPOEKTUPOBILUKAMU U
MOJIB30BATEISIMUA TIPpOrpaMMHOro obecneuenus. [lo mponum, ero pedr OblTa
MpOM3HECEHa CIYCTA JBa JHS TOCIE TPOBAIMBINEHCS TMOMBITKA I10Ka3aTh
HECKOJIbKMM ThICSYaM OY€Hb TOJIKOBBIX MPOTPaMMHCTOB, KaK MIPOrpaMMHUpPOBATH
paspaborannblii Microsoft uarepdeiic OLE 2.0 — oamH U3 caMmbIX CIIOKHBIX
UHTEP(ECcOoB MPUKIATHOTO MPOrPaMMHUPOBAHUS, KOT/IAa-TIMO0 MHON BUIECHHBIX.
(OLE o3nauaet "cBs3p u BHenpeHue oobekta". Cranmapt OLE 2.0 onpenenser
uHTep(deric, KOTOphI MOMKET HCIOJIb30BAThCA JABYMs IHporpamMMmMamMH JUis
B3aUMOJICHCTBUSI MEXIY COOOW OMNpeneNeHHbIM 00pa3oM. JTO NeHCTBUTENHHO
00BEKTHAsI OPHEHTAIMS Ha YPOBHE OTNEPAIIMOHHOMN CUCTEMBI).

[Tpensiaymuii opaTop, KOTOpBIH yOexIan Hac IOJIb30BaThCsl OMOIMOTEKON
Microsoft Foundation Classes (MFC), ckazan nawm, uyro noaaepxkka OLE B MFC
"promrouaer 20000 cTpok Koma, HeoOXoOumwbix NS KaKIOTO 0a30BOTO
npwioxkenuss OLE 2.0". Ayautopust Obia omreoMieHa He mosie3HocTeio MFC,
a TeM QaxTom, 4TO i HanmucaHus 6a3oBoro mpunoxkenusi OLE 2.0 tpeGyercs
20000 crpok koma. JIto6oit mHTEpdeEc Takol CIOKHOCTH TauT B ceOe W3bBSH.
Crnenyromue HECKOJIbKO IpaBuil ucnosb3ytoT OLE ans mokasa XapakTepHbIX
npobieM, HO He JyMaiiTe, 4To MpobaemMa 3aIyTaHHOCTH XapaKTepHa JIWIIb IS
Microsoft — oHa cBOWCTBEHHA BCEH OTPACIIH.

2.1. He pemaiite npo0.ieM, KOTOPBIX He CYHIECTBYeT

2.2. PemiaiiTte KOHKPETHYIO IPO0JIeMy, a He 001N H
cJyqyau

[loyuurensHo ucnonb3zoBaTh OLE 2.0 kak mpumep TOro, 4To clydaercs co
MHOTMMH CIIMIIKOM CJIO)KHBIMH TIIpOoeKTamMHu. VIMeercsl JBe TIJaBHbBIE MPUYUHBI
cnoxknoctu uHtepdeiica OLE. Bo-mepBbiX, OH 0e3yCIEIHO IBITaeTCcsi OBITh
HE3aBUCHMBIM OT $3bIKAa NPOTpaMMHUpOBaHMA. nmes TaOIuIBl BUPTYaTbHBIX
¢byukunit Cu++ spisgercs neHtpanpHoi ans OLE 2.0. Cneumdukanus OLE
Jlake ToJIb3yeTcs HoTauued kimaccoB Cut+ i TOKYMEHTHPOBAaHUS TOTO, Kak
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JOJDKHBI pabortath paznuyable wHTEpdeiicel OLE. Jlns peanmsamuun OLE nHa
JIpyroM si3pike nporpamMmupoBanus (He Cut++) Bbl JODKHBI UMHUTHUPOBATH Ha
TOM f3bIKE TaOnMily BUPTYadbHBIX ¢yHKIUE Cut++, uto (dakTHuecku
orpanuunBaeT Baml BbIOOp Cut+, Cu mnm s3pIKOM accemOiepa (eciu Bbl HE
pa3paboTINK KOMITUIISITOPOB, KOTOPBIH MOXET T00aBUTh K BHIOPAaHHOMY BaMH
S3BIKY HY’KHBIE CBOWCTBa). Ecim 4ecTHO, TO BBl JOJDKHBI OBITH CyMacCHIEIIIHIM,
ytoObl mporpammupoBath OLE He nHa Cu++; moTpebyercss ropa3io MeHbIle
BpeMeHM Ha u3yueHue Cut++, ueM Ha Hanucanue umuraropa Cu++. To ects, 3Ta
u7es HE3aBUCUMOCTH OT s3blKa NPOrPaMMHPOBAHUS SBISETCS HEYAAYHOM.
Wutepdeiic Mor Obl OBITH CYIIECTBEHHO YNPOIIEH 3a CUET 0TKa3a OT Hee.

Bo3sBpamiasich k MCTOpUM U3 MPEBIIYIIErO pas3jena, Hy>)KHO 3aMETHTb, 4TO
oubmoreka MFC B JCHCTBUTENBHOCTH pemiaeT MpodJeMy CIIOKHOCTH,
cBs3anHyo ¢ OLE, mpu moMomm mpocToro ¥ JIETKO MOHSTHOTO HHTepdeiica,
peaM3yIoero Bce BO3MOXHOCTH, HY)KHBIE JJIsi OOJBIIMHCTBA MPUIIOKCHHMA
OLE 2.0. Tot ¢axkt, 4TO HUKTO HE XOTEJ MPOrPAMMUPOBATH C UCIIOJIb30BAHUEM
OLE, moka JuIs 5TOro He mosiBHiach o0ojiouka Ha ocHoBe MFC, Breuatnser.
Pa3paboTka xopomreii 0007109KH BOKPYT IJIOXOT0 MHTEpdeiica He MOXKET OBITh
pellIeHUEM JIeXKallel B OCHOBE ITPOOIIEMBI.

Ecnu o6onouka ¢ ucnonszoBanuem MFC cTonbs mpocTa, TO moyemy JiexKanui
B OCHOBE IUIACT TaK cioxkeH? OTBET Ha 3TOT BOIPOC SBISIETCS OCHOBHBIM
npenMeToM TpoektupoBanusa. Cosmatenmu wuHTEepdeiica OLE Hukorma He
3agaBasiu cebe 1Ba OCHOBHBIX BOIIPOCA:

e Kakue OCHOBHBIE BO3MOXXHOCTH JIOJDKHO IOJJICPKUBATh HACTOSAIIEE
npuioxenve?
e Kak peann3oBaTh 3TH BO3MOKHOCTH MTPOCTEHIINM CTIOCOO0M?

Jpyrumu cioBamMH, OHH UMENM B BUAY HE peallbHOE MPHIIOKEHHE, KOT/ia OHH
MPOEKTUPOBATN ATOT MHTEPPEHc, a KaKOH-TO TEOPETUUCCKUIA XyAIUN CITydai.
Onu peanu3oBaiay caMblii 00K MHTEp(dENC U3 BOSMOXKHBIX, HE AyMasi O TOM,
4TO Ha camom Oeje TIPEAIOIaraeTcs Aeiarh NpH NOMOIIMU 3TOro uHTepdeiica, u
NOJYYHB B pe3yJbTaTe CHCTEMY, KOTOpas MOXET JeJlaTh BCE, HO TPH STOM
CJIMIIKOM CIIOKHAsI, 9YTOOBI OBITH NMPHUTOJHON JUIsl Mcmosib3oBaHus. (BepostHo,
OHH COBCEM HE MpoOOBaIM peanu3oBaTh OSTOT HHTepdeHc B KaKOM-IHOO
MPUIIOKEHUH, MHaYe OHU Obl OOHAPYKUITU 3TU TIPOOIJIEMBI).

[Iponecc 0OBEKTHO-OPUEHTHPOBAHHOTO MPOSKTUPOBAHUS SBISETCS B KaKOM-
TO Mepe MOMBITKON pemeHns 3Toi nmpooieMbl. OTHOCUTENHHO MPOCTO T00ABUTH
HOBYIO  BO3MOXHOCTb B  OOBEKTHO-OPUEHTHPOBAHHYIO  CHCTEMY WU
HOCPEICTBOM HACJIE€JOBAaHUs, WIN 100aBUB HOBBIX 00paOOTYMKOB COOOIIEHUI K
cyulecTByromuM kiaccaM. CKpbIBas OINpeNeNIeHUs] JaHHBIX OT IOJIb30BaTEIs
KJacca, BBl OCTaBIIsieTe 3a COO0OW MPaBO IOJIHOCTBIO MEHATh BHYTPEHHIOIO
OpraHu3aIMI0 Kjacca, BKJIIOYas OINpEJeJIeHUs JaHHBIX, He Oecrokos
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MOJb30BATENE 3TOTO Kiacca, NPH YCIOBHH, YTO BBl COXpaHIETe €ro
CYIIECTBYIOIINN HHTEpdeEriC.

B cTpykTypHOM IpOEKTHPOBAHMHU BaM HE HyXHa Takasi pOCKOIIb. Bel 00b14HO
NPOEKTHPYETE CIepBa CTPYKTYPbI JaHHBIX, H MOAU(DUKAIMS CTPYKTYPBI TaHHBIX
SBIISIETCS  CEPbE3HBIM JIEJIOM, IIOTOMY 4YTO HYXXHO MPOBEPUTH KaXKIYyIO
MOJIPOTPaMMYy, HCIIONIB3YIONIYIO 3Ty CTPYKTYPY HaHHBIX, YTOOBI YOeAUThCS B
TOM, 4TO OHa eme pabotaer. Kak crenctsue, "CTpyKTypHBIE" HpOrpaMMbl
CKJIOHHBI UMETh MHOTO HHYEro He JAEJAloIIero Kojaa. JTo MOTOMY, YTO KTO-
HUOY/Ib MOXKET 3aXOTeTh BOCIIOJIb30BAThCS HEKOH BO3MOXXHOCTBIO B OyIIyIIeMm.
Ha nene MHOrHe NpPOEKTHUPOBIIMKH CTPYKTYPHBIX IPOTPaMM TOpPIBI CBOEH
CIIOCOOHOCTBIO TpE/ACKa3bIBaTh HaMpaBieHHE, B KOTOPOM MOKET pa3BUBATHCA
nporpamMa. Bce 3To mpuBOAMT K OONbIIOMYy 00BEMY HEHYKHOW pabOThI H
porpaMMaM, IMEIOIIAM OOJIBIIHNA pa3Mep, 4eM He0OX0UMO.

Bmecrto TOro, 4ToOBl YYHTHIBAaTH B MPOEKTE BCE BO3MOXKHBIE CIyuaw,
MPOEKTUPYHUTE CBOM KOJA Tak, YTOObl OH MOT OBITh JIETKO PacUIMpeH Npu
HEO0X0IMMOCTH 00aBICHHS HOBBIX BO3MOYKHOCTEH. OOBeKTHO-
OpPHEHTHUPOBAHHBIE MTPOEKTHI, KaK MPaBUIIO, TYT pabOTAOT JIydIIIe.

3. UuTepdeiic moab3oBarTesisi He T0J2KeH ObITH MMOX0KUM HA
KOMIIBIOTEPHYI0 NPOrpamMmMy (MPUHIIMI MPO3PAYHOCTH)

Sl omHaXIBI CIBIIIAN, KaK KTO-TO CKa3aJl, YTO JIyYIIMM II0JIb30BaTEIILCKUM
uHTEepdeiicoM u3 Koraa-mubo pa3paboTaHHBIX sBJseTCs KapaHpaami. Ero
Ha3HAuUeHHE TOTYAC K€ TMOHATHO, JUII HEro He HYXHO pPYKOBOJCTBO
MOJIb30BaTeNsl, OH TOTOBUTCSA K pabore 6e3 ocoboif cyersl. OnHako Hamboee
BOXHBIM CBOMCTBOM SIBIISIETCS Tpo3payHOCTh. Korma Bl IOJB3yeTeCh
KapaHJamoM, TO [yMaeTe O TOM, YTO BBI IUIINTE, a HE O CAMOM KapaHJaIle.

[Togo6GHO KapaHnanmly, JIy49IIMMHA KOMIIBIOTEPHBIMU HHTEpdeiicaMu SBISIOTCS
T€, KOTOPbIE CKPHIBAIOT caM ()akT TOro, 4TO Bbl oOpallaerech K KOMIIBIOTEPY:
3aMeyYaTeNIbHBId TpUMep — UHTEpPEc C CUCTEeMOH 3a)KUTaHWs Ballero
aBTOMOOWMIIA. BRI mOBOpaunBaeTe 3aKkUraHue, BKIIOYAETE CKOPOCTh U KMETe Ha
ra3, Kak ecinu Obl Bce ITH OOBEKTHl WHTepdelica (K04, pedar CKOPOCTEH,
nesanb) ObLIM MPUIEIUICHB! NMPSIMO Ha JIBUTaTellb. TeM He MeHee, 3TO He TakK:
OHU Temepb OOBIYHO IPOCTO YCTPOWCTBA BBOJA B KOMIIBIOTEpP, KOTOPBIH
YIpaBIISET IBUTATEIIEM.

K coxanenuto, momoOHBI YpOBEHb SICHOCTH YacTO OTCYTCTBYeT B
noJb30BaTeNbckux MHTepgeiicax. [lpencraBbre rTpaduueckuii uHTEpdeiic
nonb3oBarens Windows Ha aBromoOune. Bl Tporaerech, BbIOpaB B INIABHOM
MeHI0 TyHKT "J[Bmxkenue aBTomoOmis". Illemdok mo HeMy OTKpoeT MEHIO
"IlepexiroueHne CKOPOCTH", KOTOpOE TPEIJIOKUT BaM BHIOOp W3  OMITHIA
"Briepen", "Haszan" n "Heitrpanpnas". lllenxHure mo oaHoil M3 HUX, YTOOBI
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nepeBUHYTH ()IaKOK HA HY>)KHOE BaM HAIIPaBJICHHE. 3aTeM BEPHUTECH B MEHIO
"JIBwxxkenne aBromoOmins" u BblOepure komanay "lloexamu". DTo BbI3OBET
NosiBJIeHHWEe JAuanoroBoro okHa "CkopocTh", Te Bbl JOJDKHBI HCIOJIB30BaTh
MOJI3YHOK JUIsl BBOJA JKelnaeMoll ckopocTu. OJHAKo YCTaHOBUTh CKOPOCTh
IPAaBWIBHO TPYIHO BCIEACTBHE BBICOKOIO pa3pelleHusl MOJ3yHKa (IoJ-
MUJUTUMETPA JBUKCHHSI MBI COOTBETCTBYET MPUMEPHO | KM/4), IOATOMY BBI
ckopee ycraHoBuTe 59,7 kM/u BMecto 60. 3areM BBl HaKMMaeTe KHOMKY
"[loexanu" B [OMAJIOrOBOM OKHE, BCIEI 3a 4YeM IIOSBIISIETCS COOOIIEHHE
"CTOsSTHOYHBIN TOpMO3 He yOpaH — Haxkmute F1 11 cripaBku” (IMHAMUK U3aeT
rpoMKHii 3ByK). Bbl mokopHo mienkaere no kHomnke "OK", 4ToObl yOpaTh OKHO
COOOIlleHUH, 3aTeM CHOBAa MBITAETECh OTKPHITh TJIABHOE MEHIO, HO MaIlIMHa
IPOCTO MOCHUIAET BaM 3BYKOBOM curHaji. HakoHel, mOHSB, 4TO J€JI0 B TOM, YTO
muaoroBoe okHO "CKopocTs" emie oToOpa)kaeTcs, BBl INEIKACTEe MO KHOIIKE
"OtmeHa", uToObl yOpaTh ero. Bel oTkpriBaeTe MeHI0 "CTOSHOUHBIN TOpMO3" U
youpaere Quaxxok "Bxirouen". 3atem Bbl CHOBa OTKphIBaeTe okHO "Iloexamu".
BHOBbB I10JTy4aeTe COOOIIeHNE (M TPOMKHIA 3BYK) O TOM, YTO BbI JOJDKHBI CHadasa
BEIOpaTh HampasiieHne B MeHIO "[lepekimtodeHne ckopocTu". B 3TOT MOMEHT BBI
pelaeTe, 4To BaM, MOKET ObITh, JTyUIlle MPOUTUCH HAa PabOTy MEIIKOM.

Bor npyroii mnpumep: ¢aHuUMasCh HEJaBHO MOJATOTOBKOM o0030pa, s
NPOCMOTPEN HECKOJIBKO TPOTpPaMM  aBHALMOHHBIX OOPTOBBIX JKypHAJIOB.
("BopToBoii xypHaNI" — 3TO OYEHb MPOCTOW TAONMUHBIA JOKyMeHT. Kaxkmas
CTpOKa COOTBETCTBYET OTIECIBHOMY BBUIETY, a CTOJOIBI pa3OMBalOT OOIIYIO
OPOAODKUTEIBHOCT,  BbUIETa  Ha  pa3jdU4YHble  KaTEropuu:  HMTOTOBas
IPOAOKUTEIBHOCTD, MPOJAOJIKUTENBHOCTD MOJETa B 00Jakax U T.1I.. B npyrux
cTONOIax MOJIEeT IOMeYaeTcs Kak JAeJI0BOM U TaK Janee).

Camplif nyumnit uHTepdeiic u3 Bcex ObUT TOT, KOTOPBIM BBITIIAIEI
COBEpPUICHHO OJMHAKOBO C TPUBBIYHBIM  OYMa)KHBIM O KypHaJOM, HO
aBTOMATH3HPOBAJ HYAHYIO paboTy. Bbl BBomMIM BpeMs B "UTOTOBBIH" cTonOen
— ¥ TO K€ CcaMO€ BpeMs MOSBILSUIOCh B JIPYIMX IMOAXOIALIMX IO CMBICITY
cTonbmax. 3HAYeHHs MO CTONOIAM CKJIAABIBAJINCh aBTOMATHYECKU IS
MOJly4YE€HUsI WTOTOB 1O KaTeropusiM. Bbl MoOriam Jerko reHepupoBaTh
HEOOXOIUMBIE OTYETHl M OJKCHopTUpoBaTh naHHble B (opmar ASCIl ¢
pa3fenuTels MM M3 CHMBOJIOB TaOyJSsIIMM, KOTOPBIA YWTAaeTcs J0OOH
QNEKTPOHHON TaONMMIe WM TEKCTOBBIM peNakTopoM. J[[is HempuBBIYHOTO
B3IJI511a BECh MHTEpQeiic Ka3aiucs, MATKO rOBOPs, Pa30oyapoOBBIBAIOIIMM, HO OH
ObUT (DYHKIIMOHAJIBHBIM U MHTYHTHBHO MOHATHBIM, a TIPOTrpaMMa — MalleHbKOU
u ObIcTpoii. OTHAKO caMBbIM Ba)KHBIM OBUIO TO, YTO ATOT MHTEp(deic BRITIAICIT
Kak OOpPTOBOM >KypHal, a He Kak nporpamma Juist Windows.

Hpyroit kpaliHOCThIO ObUT OmHIETOMJISIOIMI Tpadudeckuii uHTEpdeic
nonb3oBarens Windows: y Hero ObUIM IUalOrOBBIE OKHA; Yy Hero ObLia
TpexMmepHas rpaduka; BBl MOIJH T'E€HEPUPOBATH KPYrOBHIE JHArPaMMBI,
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MOKAa3bIBAIOIINE TPOLEHT MPOJOJDKUTEIBHOCTH TIojieTa B o0Jlakax 1o
OTHOIICHHUIO K Bamemy obmiemy Hanety Ha "llecne—172" 3a mocneanue 17 ner;
BbI MOI'JIM MTOMEIATh BHYTPh OTCKAaHUPOBAaHHYIO (hoTOrpaduio camosieTa. ..— BBl
NpeACTaBWIN 3Ty KapTuHy? IIporpaMma BhITIIsAZENa TPEBOCXOIHO, HO €€ ObLIO
MOYTH HEBO3MOXHO HCIOJIb30BaTh. He ObUIO NMpakTHYeCKOW NpPUYHMHBI IS
co3laHus OOJBIIMHCTBA JMarpaMM UM OTYETOB, KOTOpblE OHA MoOTJja
reHepupoBath. BBOJ MaHHBIX ObUT HEYAOOHBIH UM MEAJEHHBIA — BbI JIOJKHBI
ObUTM BBI3BATH JIMAIOTOBOE OKHO C MOJSMH, Pa3OpPOCaHHBIMH IO BCEH €ro
noBepxHocTH. DakTUdeckn BBl JOKHBI OBUIM MHPOYUTATh BCE, YTOOBI
OOHapyXUTh Ty KaTeropuio, KOTOpas BaCc HHTEpEcOBajla, a HEKOTOphbIe U3
KaTeropuii ObUIM CKPBITHI 32 KHOMKAaMHU, HEM30€KHO Blieda 32 COOOM CIOXKHBIN
nmouck. YroObl 100aBUTH OOMAY K OCKOpOJCHHIO, 3Ta MporpamMmma Obuia
HAJ/ICTPOCHA HAaJl CEPBEPOM PEISIIUOHHON 0a3bl TaHHBIX (IIOMHHTE, YTO 3TO IS
HOJIEP’)KKH IPOCTOM Tabiuubl 0e3 pensuuoHHBIX cBssei). Ona 3ansua 30
Mo6aiit Ha MoeMm nucke. MHe TpeOOBaJIOCh MOYTH 5 MHUHYT, YTOOBI CIENaTh
3amuch, KOTopas 3aHMMana npuMepHo 10 cekyHa B OyMaKHOM OOpPTOBOM
KypHaJIe WIA YIOMSHYTOM paHee TMpocToM rpaduueckom wuHTEpdeiice
nosnb3oBarens. [IporpamMma Obliia Gecriones3Ha, HO, KOHEUHO, OTPSACAIOIIA.

Onna w3 THaBHBIX MNpoOJeM 3akioyalach B TOM, YTO HHCTPYMEHTHI,
UCTIONBb30BaHHbIE  JUIS  CO3JaHHMS  BTOPOM  MPOTrpamMMbl,  IEperpykaroT
MpoeKTHpoBaHne WHTepdeiica. Bee 3t mporpammel ObUIH pa3paboTaHBl Ha
A3bIKE OYEHb BBICOKOTO ypoBHs Visual Basic (koTopblii MHE Ha caMOM Jiene He
OYEHb HPABHUTCA, MEXIy MpouuM). [IpunoxeHus, CO3JaHHbIE MPU MOMOIIU
TaKUX TOCTPOUTENICH MpuiIokeHuid, kak Visual Basic (mmm Power Builder, wim
Delphi, wimm ...) OOBIYHO WMEIOT cCreNU(DUUSCKUN BHENIHWN BHUI, KOTOPBIA
HEMEJUIEHHO TOBOPUT BaM, 4YTO 3a HHCTPYMEHT ObLI MCIIOJIB30BaH JUIs
HOCTpOeHUs 3Toro mnpuioxeHusa. IIpoexTupoBuky wuHTepdeiica Hekyaa
00paTUThCA 32 MOMOIIBIO, €CIU ATOT CHEeUU(PUUECKUI BUA HE MOAXOIMUT IS
KOHKpETHOTro rmpoekra. lloip3oBarenn reHepaTopoB MPUIOKEHUN JOJDKHBI
UMETh WX HECKOJIBKO Ha BbIOOp, YTOOBI 3aT€M MCIIOJIB30BaTh TOT, KOTOPBIN
Jydllle BCETO COOTBETCTBYET NOTPEOHOCTAM AaHHOro uHTepdeiica. Hecmorps Ha
9TO, MOH OIBIT MOKa3bIBAET, YTO HauOoJiee MPAKTHYECKHE IPOrpPaMMBbl CO
BpeMeHeM (B KOHIIE KOHIIOB) JIOJDKHBI MEPEHEeCTH, IO MEHBIIeH Mepe, 4acTb
Koja uHTepdeiica Ha sA3bIK HHU3KOro ypoBHS Tunma Cu mnum Cu++, mostomy
Ba)KHO, YTOOBI Balll T€HEPATOP NMPHIIOKEHUH ObUT CIOCOOEH TaKKe UCIOIb30BATh
HU3KOYPOBHEBBIN KO/I.



IIpouecc npoeKTHpPOBAHUA 21

4. He myTaiTe JIETKOCTHh B H3Y4YE€HHUH C JIETKOCTHIO B
HCII0JIb30BAHUM

Orta mpobiieMa Kora-To Kacajaach MOYTH UCKIIIOUNTENBHO MammH Macintosh, HO
Windows u 31ech B mocienHee Bpems BbIXoAUT Brepen. Kommbiotep Mac 6bu1
CIPOEKTUPOBAH TaK, 4YTOObI MpeXkJae BCEro OBITh IPOCTHIM B OCBOEHUM.
Ilonoxnm, dro terymka Marwibna Mak-I'WinkaTTd d9acTo 3axolauia B
KOMIIBIOTEPHBIN Mara3uH, 9TOObI TIOJIB30BATHCS UX YCIYTOW 10 MOMEHTaJIbHOU
neyaTH KyJIMHapHBIX perentoB. B ntore MaTtuibaa 3a6upaeT KOMIIBIOTEP JOMON
U YCIEIIHO BBOJAUT PELENThI B TEUEHUE HECKOJIbKUX MeCsILEeB. Tenepb OHa XO4eT
B3STh 3TH PELENThl, MPOAHATU3UPOBATh UX XUMHYECKHHA COCTaB W HalMcaTh
CTaThl0 B HAYYHBII )KypHaJ O KOJUIOMJHBIX CBOMCTBaxX NMPOIYKTOB IUTAHHS HA
ocHoBe anbOymuHa. Jlokrop Mak-I'mnmukartu — Xopomas MaIIMHUCTKA,
neuaTaromas o0b4HO okono 100 c1oB B MUHYTY, HO 3Ta yXacHas MbIIIb €€
MOCTOSTHHO TOpMO3UT. Kaxkplii pa3, Kkorja ee pyKu OTpbIBAIOTCS OT KJIaBUATYPHI,
OHA TepSET HECKOJIBKO CeKYH/. OHa MBITaeTCsl HAlTH CIOBO B CBOEM JIOKYMEHTE
U OOHapy’>KMBAeT, YTO JUIs ATOTO JOJDKHA OTKPBITH MEHIO, BBECTH TEKCT B
JIMAJIOTOBOE OKHO M HIEJIKHYTh 110 HECKOJBKUM SKpPaHHBIM KHONKaM. B KoHIe
daiina oHa JODKHA SBHO yKa3aTh YTHJIMTE MOMCKA BO3BPATUTHCS K €ro Havamy.
(Ee Bepcus pemakropa vi 15-meTHEH MaBHOCTH TMO3BOJISIET BBINIOJHUTH BCE ATO
IpU TOMOIIM JIBYX HaKaTHM KJIaBUII — 0e3 HeoOXOAMMOCTH OTpPHIBAThCSA OT
KJIaBuaTypsl). Hakoner, oHa oOHapy>XMBaeT, YTO Ha BBINOJIHEHHE OOBIYHOU
paboThl — MOJATOTOBKH CTAaThU B JKypHaJl — YXOAMT B JBa pa3a OoJjblle
BPEMEHH, YeM paHbIle, B OCHOBHOM H3-3a MpPOOJIEM C MOJIb30BATEIHCKUM
uHTepdeiicom. Eif He mOHa00MI0Ch PyKOBOJCTBO, YTOOBI MOJIB30BATHCS 3TOU
POrpaMMoil, — Hy U 4TO?

Bepnemcst k mpumepy ¢ KapaHzamom u3 mpensiayiiero naparpada. OueHs
TPYAHO HAYYHTHCS IIOJIb30BAThCA KapaHAamioM. Y OOJBIIMHCTBA JIE€TeH 3TO
3aHUMAaeT HECKOJIbKO JeT. (Bbl Mornu Obl BO3pasuTh, 4TO, CyJIs IO KapakyJsM Ha
perenrtax, MHOTHE Bpayd 3TOMY Tak M He Hayuywiuch). C Jpyroil CTOPOHBI,
1OCJI€ TOTO, KaK Bbl HAYYHJIUCh, KapaHJaIlIOM M0JIb30BaThCsl OYEHb JIETKO.

I'maBHas mpobiiema 37€ch COCTOMT B TOM, YTO JUIS OMBITHOTO TOJH30BATEIS
yacTo TpeOyeTcs COBEpLICHHO ApYyrod uHTepdeiic, yem A HauWHAIoOILEro.
JlononHuTeNbHAS TIOMOILb TUMA "TOpAYUX' KIABUII HE peniaet 3Ty npobiemy;
CTapblii  HEYKJIIOKMH  WHTepdelic  ToJbp30BaTeNss BCE  €IIe  Melaer
NPOIYKTHBHOCTH, M HET 0CO0O0M Pa3HHUIBI: OTKPOETE JIM Bbl MEHIO IPU ITOMOIIN
"ropsuei" KJIaBUIIIM, WU MBIIIBIO. 31ech MpolieMa B CaMOM MEHIO.
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S. IIpou3BOAUTENBLHOCTD MOKET U3MEPATHCH YU CIOM
HAXKATHH KJIABUII

Wurepdeiic, TpeOyromuii MEHbINE HaXATHH KIaBUII (WA IPYTHX JACHCTBHU
MOJIb30BATEINs THUIIA LIETYKOB MBIIIBIO), JIyUlle TOr0, KOTOPBIH TpeOyeT MHOIo
Ha)KaTHI JUIsl BBITTOJHEHHS OJTHOW M TOW e OTepaluu, JaXKe eCIU TaKue BHJIbI
UHTEP(ECcOB OOBIYHO CII0KHEE B OCBOCHUH.

[TomoOHBIM 00pa3oM TOJB30BATEIILCKUMH HHTEp(deiicaMu, CKPBIBAIOITIMH
MH(POPMALIMIO B MEHIO WM 32 3KpAaHHBIMH KHOIKaMH, OOBIKHOBEHHO TpYJHEe
MOJIb30BAaThCSA, TOTOMY YTO JJIs BBINOJHEHHsS OJHOM 3a7aud HEOOXOIMMO
BBITIOJTHUTh HECKOJILKO OTepanuii (BbI3BaB IMOAPS] HECKOJbKO Nidfiéapucdny
MEHIO). XOpOomHMi TpUMep — HACTPOWKAa TporpamMmbel. Bo wMHOrmx wus
UCTIOJIb3YEMbIX MHOM €XETHEBHO IpPOrpaMM OMNIIMM HACTPOMKH pacchIIaHbl MO
HECKOJIbKMM MeHI0. To ecTh JUIsl BbI30Ba JAMAJIOTOBOTO OKHA, HACTPAUBAIOILETO
OJIMH U3 acleKTOB TOTO, YTO JIEJIaeT mporpaMmMa (Hampumep, BbIOOp mpudra), g
JOJDKEH BBIOPATh OJTHO MEHIO. 3aTeM s JTOJDKEH BBI3BATh JIPYroe MEHIO, YTOObI
c/enaTh 4TO-TO B TOM e Jyxe (Hampumep, BbIOpaTh 1BeT). Jlydine nmoMecTuThb
BCE OMNIMM HACTPOMKM Ha OJHOM HKpaHE M HCIOJIb30BaTh (popmMaTHpoBaHUE
9KpaHa JUIst 00beIMHEHHS OILIUH 110 Ha3HAYCHUIO.

6. Eciiu BbI He MO2KeTe CKa3aTh 3TO MO-aHIJIMIICKH, TO BbI
He CMOJKeTe BBIMOJHUTH 3T0 M HA Cu/Cu++

OT0 mpaBWIO €  TOCIEAYIOIIMM  TaKKe  OTHOCATCA K  IpaBWJIaM
MOJIb30BaTENbCKOTO MHTepdelica, HO 31Iech TMOJ 'Mojb3oBareneM' yke
MOHUMAETCSl MPOTPAMMUCT, UCTIOIB3YIONIMA HAIMMCAHHBIA BaMH KOJI — YacTo
9TO BBI CaMH.

AKT 3amliCH Ha aHTJIMHCKOM $I3bIKE OTIMCAHUS TOTO, UTO JIeTaeT MporpaMMa, u
YTO JIenaeT Kaxaas (YHKIUS B MPOrpaMMe, SBISICTCS KPUTHYECKUM IIIaroM B
MBICITUTEIIEHOM TIporiecce. XOpOoIIo MOCTPOCHHOE, TPAMMATHYCCKU TIPAaBUIBLHOE
MpeJIoKEHNEe — TPHU3HAK SICHOTO MbIIUIeHUs. Ecim BBl HE MOXETe 3TO
3amucaTh, TO BEJMKA BEPOSITHOCTH TOTO, YTO BBl HE IMOJHOCTHIO MPOIyMalld
npobneMy wiaM pemieHue. [lmoxass TpaMMaTWka W MOCTPOCHHUE MPEIOKEHUS
SIBIITIOTCS TAK)KE TIOKa3aTesieM HeOPEIKHOTO MbIIUIeHUs. [103TOMy TIepBEIii mar B
HAITMCAHWH JIIOOOW MPOTpaMMbl — 3aMucaTh TO, YTO JIeJaeT MPOorpaMMa, U Kak
OHa 3TO JIeNIaeT.

EcTb pa3nbie MHEHHS 0 BOBMOXKHOCTH MBIIIUICHHS BHE sI3bIKa, HO S yOEK/IeH,
YTO aHAJUTHYECKOE MBIIUICHHE TOTO THIA, KOTOPBIH HYXKCH B KOMITBIOTEPHOM
MPOrpaMMHUPOBAHNH, TECHO CBSI3aHO C S3BIKOBBIMH HaBBIKaMH. S HE aymaro, 94To
SBIIETCS CIYYalHOCTBIO TO, YTO MHOTHE W3 3HAKOMBIX MHE JIy4YIIuX
MPOTrPaMMHUCTOB MUMEIOT JMUILIOMBI 0 UCTOPHH, (PHIIOJOTHH U CXOXKHUM HayKam.
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Taxxe He ABASETCA CIYYalWHOCTBIO TO, YTO HEKOTOPBIE W3 BUIACHHBIX MHOMU
XYJIIIMX MPOTrpaMM ObUTH HAaIMCaHbl MH)KeHEepamMu, GU3NKaMHU 1 MaTeMaTUKaMH,
3aTPATUBIIMMH B YHHBEPCHTETE MAacCy DHEPTrUM Ha TO, YTOOBI JIEPKaThCs Kak
MOKHO JIAJIbIIIE OT 3aHATHM 10 SI3BIKY U JIUTEpaType.

CyIHOCTh 3aKII0YaeTcsl B TOM, YTO MaTeMaTHYecKas MOJrOTOBKAa MOYTU HE
HY’)KHa B KOMIIBIOTEPHOM TPOTPAaMMHPOBAHUH. TOT THUI OPraHU3allMOHHOTO
MacTepcTBa ¥  AHAJUTHYECKUX  CIIOCOOHOCTEH, KOTOPBIA HYKEH s
MPOTrpaMMUPOBAaHUS, CBSI3aH TMOJHOCTHIO ¢ TYMaHUTApHBIMU Haykamu. Jloruka,
HampuMep, TpernojaBaiach Ha ¢uiocopckoM QakynbTeTe, Korga s ObT B
yHuBepcurete. [Iporecc, ucnonp3yemplii Tpu MPOSKTUPOBAHWN M HAIUCAHHUH
KOMITBIOTEPHBIX TPOTPaMM, IOYTH IOJHOCThIO HACHTHYEH TOMY, KOTOPBIN
UCTIOJIB3YETCsI, YTOOBI COUMHATH M MUCaTh KHUTH. [Iporiecc mporpaMMUpOBaHus
COBCEM HE CBsI3aH C TEMHU NPOIECCaMU, KOTOPBIE UCIOJIB3YIOTCS ISl PELICHUs
MaTeMaTHYECKUX YPaBHEHHIA.

31ech g Aenar pasiuyue MeXIy HHQPOpMaTukoun (computer science) —
MaTeMaTU4eCKUM aHaJTN30M KOMITBIOTEPHBIX mporpamm — 71
MpOrpaMMHUPOBAHUEM WM pa3pabOTKOH TPOrpaMMHOTO oOOecTieueHusT —
JTUCIUIUTMHOW, WHTEPECYIOMIEHCST HAlMUCAaHUEM KOMITBIOTEPHBIX TPOTPAMM.
IIporpamMmmupoBanre TpeOyeT OpraHWU3ANMOHHBIX CIOCOOHOCTEH U S3BIKOBOM
MOJITOTOBKK, a HE aOCTPAKTHOTO MBINUICHHUS, HEOOXOAMMOTO IS 3aHATHN
MareMaTnueckuM aHanu3oM. (B yHuBepcuteTre MeHs 3aCTaBUIIU MPOXOJUTH TOJT
Ha JIGKIIMM 10 MAaTEMaTH4YeCKOMY aHalu3y, HO S HUKOT/A W3 HEro HUYEro He
WCITOJIB30BaJl HU Ha 3aHATHAX MO WMH(POpPMATHKE, XOTS IS HUX MaTaHaIu3 ObLI
HEOOXOAMMBIM YCIOBHEM, HU B PEAIbHOM KU3HU).

S Kak-TO TONYYWJI OTKPBITYIO PEIEH3WI0 Ha KHUTY, MOCBSIIEHHYIO MHOM
MpeIMEeTy MPOCKTHPOBAHHS KOMITHJISTOPOB, B KOTOPOW PELEH3EHT (KOTOPBIN
MpernojiaBajl B OJJTHOM W3 BEIYIIMX YHUBEPCHUTETOB) 3asBWJI, YTO OH 'cUMTaeT
a0COJTFOTHO HEYMECTHBIM BKJIFOUEHHE MCXOJHOTO KOJIa KOMITHIISATOpPA B KHUTY O
NpoeKTHpoBaHnK KomrmusTopoB". [lo ero MHEHHIO, HEOOXOIWMO YYHTh
"(yHIaMEeHTaJIbHBIM NPUHIKIIAM" — JIeXalleld B OCHOBE MaTeMaTHKe U TEOpUHU
sI3bIKa, a JeTanu peanm3anuu — "TpuBuanbHBI'. [lepBoe 3ameuanue wmmeeT
CMBICJI, €CTTM y Bac CO3JaJIOCh BIIEUATICHWE, YTO KHHWTa HaMMCaHa YYCHBIM-
CHeIMaTucTOoM 1o wuH(pOpMaTHKe, a HE MNPOrPaMMHUCTOM. PereH3eHT
WHTEPECOBAJICS JIMIIb aHAJIM30M KOMIIWJISATOpPA, a HE TeM KaK €ro Hamucarh.
Btopoe 3amedyanme mpocTO MOKa3bIBAaCT BaM, HACKOJIBLKO H30JMpoOBajia ceOs
Hay4Has dJUTa OT PEalbHOro TpyAa MporpammupoBaHusi. WHTepecHO, 4YTO
OCHOBoOTIOJIararomiasi paboTra MO TEOpWUU S3bIKA, CHEJaBIIas BO3MOXKHBIM
HalMCaHWEe  KOMIWIATOpOB, Obula  BBHIMOJIHEHa B MaccauyceTckom
TEXHOJIOTHYECKOM HMHCTHTYTEe JHUHTBUCTOM Haymom XoMckuMm, a He
MaTEeMaTHUKOM.
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OOpaTHOI CTOPOHOM ATON MeJalIN SIBISIETCS TO, YTO €CJIM BbI 3allUIA B TYTTHK
IPU peIIeHUH MPOoOJIEeMbl, OJUH U3 JYYIIUX CIIOCOOOB BBIUTH W3 HETO — 3TO
00BsACHUTH MpoOsieMy npusTento. IloyTn Bcerna pernieHre BO3HUKAET B Ballen
TOJIOBE MOCPEANHE OOBICHEHNUSI.

6.1. HaunnaiiTe ¢ KOMMEHTapHeB

Ecnu BBI mocneioBasiv COBETY B NPEABLAYIIEM IMPaBUiIe, TO KOMMEHTAPHH IS
Balleid  mporpamMmbl  yke  rotoBbl. J[msg  Toro, YTOOBI  MOJYYHTH
JOKYMEHTHPOBAaHHOE ONMCAHUE peau3aliy, Bbl MPOCTO MHCATH U J00aBIISIH
BCJIEN 32 KaXKAbIM ab3aiieM OJIOKM KOJa, pealu3yrollue KadecTBa, OMUCAaHHBIE B
aToM ab3ame. OnpaBganue "y MeHS He OBUIO BpeMeHH, 4YTOOBI JOOaBHTH
KOMMeHTapuu'" Ha caMOM Jielie O3HadaeT s TMucal 3TOT Koj 0e3 mpoekTa
CUCTEMBl M y MEHs HET BpeMeHHM BochpousBecTu ero". Eciam cospatens
IPOTrPaMMBbl HE MOXKET BOCIIPOU3BECTH MIPOEKT, TO KTO KE CMOKET?

7. Unraite KO

Bce mucarenn — 310 umrtatenu. Bel yumTech, KOrja CMOTPUTE, YTO JCNIAIOT
JIPyTHE TUCATeNd. Y TUBUTEIBHO, HO MPOrPpaMMHUCTBI — mucatesni Ha Cut+ u
Cu — 4acTo He YHTAIOT KO TeM xyke. Sl HaCTOATENbHO PEKOMEHIYIO, YTOOBI,
KaKk MHHHMYM, WICHBI TPYIIBI MPOTrPAMMHPOBAHUS YUTAIM KOJ JPYr JApyra.
Yurarenb MOKET HAWTH OLMIMOKH, KOTOPBHIC Bbl HE YBHICIH, M IOJATh MbBICb,
KaK YJIy4IIUTh KOJI.

Unes 3mece — He ¢dopmanbHas "KpUTHKa Koja', WMEOIas JIOBOJBHO
COMHUTEIIbHBI XapaKTep: HUKTO HE XOUYeT HACTyNaTh HAa HOTY KOJIJIETe,
MO3TOMY IIIAHCHI TIOJYYUTh IIOJIC3HYIO OOpaTHYI CBsI3b B (hOpMajabHOU
CUTyanuu Majbl. [IJis Bac Jiydie MpUCecTh ¢ KOJUIETOW M TPOCTO pa3o0paTh KO/
CTPOKa 3a CTPOKOM, OOBSCHSS YTO KaK JIEIAeTCs U MOJTydas KaKyr-To 00paTHYIO
CBs3b M coBeT. [y TOro, 4ToOBI MOJOOHOE YIpPaXHEHUE MPHHECHO MOJIb3Y,
aBTOp KOJa HE JOJ/DKeH JellaTh HHUKAKUX TPEABAPUTEIbHBIX ITOSCHCHHM.
Yurarenb OJDKEH OBITh CIOCOOEH TOHMMaTh koja, yurtas ero. (Ham Bcem
MPUXOIMIIOCH UMETh JIEJI0 C yYeOHWKAMH, CTOJIb TPYIHBIMH I TTOHHUMAHUS,
YTO HUYETO HEJb3sd OBLIO MOHATH 0€3 0OBSICHEHHUs MpenojaBaTelisi. XO0Ta 3TO U
rapaHTHUPYET, YTO IperojaBaTelib HE OCTaHETCs 0e3 paboThl, HO HHUKAK HE
OoTpakaeTcs Ha aBTOpe ydeOHHMKa). Eciu BaM NPUIUIOCH OOBSACHATH YTO-TO
BallleMy YWTATEeI0, TO ATO 3HAYUT, UTO Ballle OOBSICHEHHE JTOJKHO ObLTO OBITH B
KOJie B BUJIe KOMMeHTapus. [l00aBbTe€ 3TOT KOMMEHTapui, KaK TOJBKO BbI €TO
MIPOU3HECIIN; HE OTKJIAJIBIBATE 3TOTO 0 OKOHYAHUS TPOCMOTpA.
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7.1. B nexe coBpeMeHHBIX MPOrPAMMNCTOB HET MeCTa
MPUMAIOHHAM

OTO0 cneAcTBHE U3 MpaBWiIa 4YTeHUs. IIporpaMMHCTBI, KOTOPBIE TyMarOT, YTO MX
KOJI COBEpILIEHEH, KOTOPbIE OTBEPraloT KPUTHKY, BMECTO TOTO, UTOOBI CUUTAThH €€
MOJIE3HOM, M KOTOpble HACTAaWBAaIOT HAa TOM, 4YTO OHHU JOJDKHBI pPaboTaTh
BTUXOMOJIKY,  BEpOSITHO, NUOIYT  TapalOapliuHy, HE  NOJJAIOIIYIOCS
COIIPOBOKACHUIO — Jla)Ke€ €CIIM KaKkeTcs, 4To oHa pabortaer. (CmbICioBOE
yZapeHue 3/1eCh Ha CIIOBE KAJCEMCsL).

8. PazouBaiiTe ci10:kHbIE P00OJIEeMbI HA 321a41 MEHbIIIET0
pa3mepa

Ha camom nene 3To Taxke mpaBuiIoO U JIUTEpaTypHOro ctuis. Eciu koHuenuuto
CJIMIIKOM CJIO)KHO OOBSCHHUTH 32 OJMH pa3, TO pa3deiiTe ee Ha MEHbBIINE YaCTH U
OOBsICHANTE KaXAylo IO ouepeau. To jxe Ha3HAYeHHWE Yy TIJIaB B KHHUIE U
naparpados B riase.

Kak mnpumep, cCBs3aHHBII € OPOrpaMMHUpPOBAHUEM, BO3bMEM IPOLIMTOE
OuHapHOE JepeBO, OTIINYAIONIEeCs OT HOPMAIBHOTO JiepeBa TeM, YTO yKa3aTellb
Ha y3elI-MOTOMOK B KOHIIEBOM Yy3JI€ YyKa3blBaeT Ha C€amMo JIepeBO.
JleiCTBUTENBHBIM NPEUMYILIECTBOM IPOLIUTOTO AEpeBa SBJIAETCS TO, 4YTO €ro
JErKO IMepeceyb HEePEeKypCHUBHO MPH IOMOIIM 3THX JONOJHHUTEIbHBIX
ykazareneit. [Ipobiema 3aKimrogaeTcss B TOM, 94TO CJIIOKHO BBIWTH W3 aJITOPUTMOB
nepeceueHus (B ocoOeHHOCTH oOpaTHoro mnepecedeHusi). C Ipyroil CTOpOHBI,
uMes ykas3aTeldb Ha y3ell, JIETKO HalucaTh aJIFOPUTM IOMCKA MOCIIEAYIOIIEro
JneMeHTa B oOpaTHOM mopsake. Ilyrem wu3MeHeHust (OPMYIHPOBKH C
"BBITIOJTHUTHh TIepecedeHne B oOpaTHOM Tmopsake" Ha "HadaB ¢ caMoro
OTJAJICHHOTO Y3J1a, UCKATh MOCJIEIYIONINE 3JIEMEHTHl B 00paTHOM HOpsI/IKe, OKa
OHU HE 3aKOHYAaTCs" MOTy4aeM pa3peluMylo 3ajauy:

tree t; // nepeBo
node = postorder first( t ); // UCXOOHEIM y3eJl
while( node ) // ecTb eue Y3JH?
node = postorder successor( t ); // crenmywomuii y3eyi-poAnTelb

9. Hcnouab3yiite Bechb SI3bIK

9.1. Ucnoab3yiiTe 111 padboThl COOTBETCTBYIOIIUM
HHCTPYMEHT

JlanHoe mpaBuiio SIBJISIETCS CIYTHUKOM mpaBwiia "He myTaiiTe MpUBBIYHOCTH C
YUTAEMOCTBIO", TIPEICTABJICHHOTO HUXKE, HO CKopee OOoJIblle KacaeTcs mpooieM
pykoBoicTBa. MHe 4YacTo TOBOpSAT, YTO CTYACHTaM He pa3pelaercs
UCIONb30BaTh HeKoTopble yacTH Cu unm Cut+ (0OBIUHO 3TO yKa3aTesiu),
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nmoroMy 49rto OHH "HeunTaembl'. OOBIYHO OTO TIPABWIO HAaBS3BIBACTCS
pykoBoautensvy, 3Hatomumu POPTPAH, BEMCHUK wmmm kakoii-To apyroii
A3bIK, HE IOAJCPKMBAIOLIUM yKa3aTeau, MO0 HX HE OYECHb-TO 3acCTaBUUIb
n3ydyarb Cu. Bmecto TOro, 4ro0bl AOMYCTUTh, YTO UX 3HAHHUS HEJOCTATOYHBI,
TaKue pPYKOBOAMTENH OyAyT JIydlle KaJ€YUTh CBOMX IPOTPAMMHUCTOB.
VYkazaTenu OTJINYHO YUTAEMBI 11 IPOrpaMMHUCTOB Ha CH.

W HaoOopoT, d BHUAEN CHUTyallud, I/I€ PYKOBOJACTBO TpeOOBaslo, 4YTOOBI
IIPOrpaMMUCTHI Tiepenuin ¢ sf3bika nporpammupoBanus tuna KOBOJI va Cu, HO
HE JKeJai0 OIUIaYMBATh IIEPETOArOTOBKY, HE0OXoaAuMyro ais mepexoxa. Wmm
Xy’e, PYKOBOJCTBO IIJIaTWIO 3a IEPErnoAroTOBKY, HO HE IPeloCTaBIIsIOo
BPEMEHHU, HEOOXOAMMOro JUIsl JEHCTBUTEIBHOTO M3Y4EHUs MaTepHaia.
[lepenoaroroBka ABIsAETCS 3aHATHEM, TpeOyIOIIMM Bcero padouero aHs. Bel He
MOJKETe OJTHOBPEMEHHO BBITIONHSATH "TOJE3HYI0" paboTy, a €Clu TMOTBITAeTECh,
TO Ballld JIHbI'M OyIyT BHIOpOIIEHHI HA BeTep. Tak WiM MHave, 1Mocie TOro, Kak
PYKOBOJMTENU BUAAT, 4TO HX 0adioicée He ObUIC mnpeBpamieHll B Typy
nporpaMmMupoBanusi Ha Cu++ mocie 3-THEBHOTO KpaTKOro Kypca, OHH
pearupyroT, HakJaJblBas OIPaHUYECHHS HA HMCIOJIb30BAaHHE HEKOTOPBIX YaCTEH
A3bIKa. DaKTUYECKH TOBOps "BBI HE MOXKETE MCIONIB30BaTh Ty 4dacTe Cutt,
KOTOpasi He I0XO0’Ka Ha S3bIK, KOTOPBI MbI HCIHOJB30BAIM O Iepexojaa Ha
Cu++". EcrecTBeHHO, 4YTO OyAeT HeNb3s OKCIUyaTHPOBAaTh HU OJHY U3
MPOTPECCUBHBIX OCOOEHHOCTEH S3bIKA — KOTOPBIE MPEXKJE BCETO M SBISIOTCA
IJIaBHOM NPUYMHOM €ro UCIONb30BaHUSI — €CIM Bbl OrpaHUUYUTE Ceds
"mpocTelmuM" MoAMHOKECTBOM OCOOCHHOCTEMH.

I'nsaas HA 9TH OrpaHUYEHUS], MHE B MIEPBYIO OYEPElb UHTEPECHO 3HATH, 3a4EM
obut0 MeHsaTh KOBOJI Ha Cu. [Ipunyxaenue nporpammuctoB Ha si36ike KOBOJI
ucnonb3oBaTh CH Bceraa nopaxano MeHs cBoeil 6onbuioi rimynoctsio. KOBOJI
— BEJIMKOJIENHBIN s3bIK Ul paboThl ¢ 0Oa3aMM JaHHBIX. Y HEro €ecTh
BCTPOEHHBIE IPUMMTHUBBI, YIIPOLIAIOIINE BBIIIOJHEHHE 3a/1a4, KOTOPBIE JOBOJIBHO
Tpyaubl s Cu. Cu, B KOHIIE KOHIIOB, OBIT pa3paboTaH Ui CO3JaHUS
OIIEPALIMOHHBIX CHUCTEM, a HE CHCTEM yIpaBieHus 0azaMu JaHHBIX. [[OBOJIBHO
npocto aonodHuTs KOBOJIL, uToObl OH mojaep:KuBajl MOJHBIA rpaduueckuit
uHTEpQeiic MoIb30BATEINS, €CIH ITO €IMHCTBEHHAs MpUYMHA repexoaa Ha Cu.

10. ITpobs1ema 10/15kHA OBITH XOPOLIO MPOAYMAHA Mepe
TeM, KAK OHA CMOKeT ObITh pelIieHa

OTO mpaBWIO € JABYMS MOCIEAYIOIIMMH IE€PBOHAYAIBHO pACIOJaraioch B
Hayvaje 3Toi riasbl. [logymas, s mepeMecTu UX CrO/Ia, TaK Kak MOOOsIICs, YTo,
IPOYUTAB MX, BBl NPONYCTUTE OCTaBIIYIOCS 4YacTh IIaBbl. OAHAKO B MouU
HaMEpPEHUs1 He BXOIUT YTEHHE NPOMNOBeAeH. DTH MpaBuia MOCBSIIEHB BeCbMa
peasIbHBIM Mpo0JIeMaM M BO MHOTHX OTHOIIEHUSX SIBIISIOTCS CAMBIMU Ba)KHBIMH
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MIPaBWJIAMH B 3TON KHUTE.

Hacrosimee npaBmiio sIBiIsieTCS HAcCTOJNIBKO OYEBHIHBIM YTBEP)KICHHEM B
MOBCEHEBHOM KU3HU, YTO KAKETCS CTPAHHBIM €r0 BOCIIPHUITHE KaK €Ba JIU HE
€pecH NPUMEHHTENBHO K MPOrpaMMHPOBaHWIO. MHE YacTo TOBOPST, YTO
"HEBO3MOXKHO TIOTPATHUTh IIATh MECSIEB Ha NMPOEKTUPOBAHHE, HE HAMKCAB HU
OJTHOM CTPOKM KOJa — Be/b Hallla MPOU3BOAMTEIBHOCTh U3MEPSAETCS YHCIOM
CTPOK KOJIa, HAaIIMCaHHBIX 3a JeHb". JIroau, roBopsiee 3T0, 0ObIYHO 3HAIOT, Kak
JleJaeTcsl XOPOILTUH TPOEKT; MPOCTO Y HUX HET 3TOH "pockomn".

Moii OIBIT TOBOPHT, YTO XOPOIIO CIIPOEKTUPOBAHHAS MPOTpaMMa HE TOJIBKO
paboTaer myurie (WM MpocTo paboTaer), HO U MOKET ObITh HamrcaHa ObIcTpee U
OBITh TIPOIIE B COMPOBOXKIEHHHM, YEM IUIOXO CIPOEKTUpOBaHHAs. JluiHue
YeThIpe Mecsla MPU MPOSKTHPOBAHUU MOTYT COKOHOMHUTH BaM 0ojiee YeThIpex
MECSIIeB Ha dTale pealn3alud U OyKBaJIBbHO TOJBI B MEPUOJ COMPOBOXKICHHUS.
Bam He 100uTbCA BBICOKOW IPOM3BOJUTEIBHOCTH, €CIM  IPUXOIUTCS
BBIOpACHIBATh MPOIIIOTOTHIOI0 PadOTy M3-3a CYIIECTBEHHBIX H3bSIHOB IPOEKTA.

Kpome Toro, CKBEpHO CIIPOSKTHPOBAHHBIE IPOTPAMMBI TPYAHEE PEATU30BaTh.
ToTt aprymeHT, 4yTo y Bac HET BPEMEHH Ha MPOEKTHPOBAHHE, TIOTOMY YTO BBI
"NOJKHBI 3aXBAaTUTh PBIHOK IIPOrpaMM Kak MOYKHO CKopee', IpocTo He
BBIJICP)KMBACT HHUKAKOW KPHUTUKU, MOTOMY YTO pealu3alus IUI0X0ro (Wim
HHUKAKOT0) MPOEKTa TpedyeT ropaso 0oJbIle BpEeMEHH.

11. KoMnb10TEepHOE IPOrpaAMMHUPOBAHME SABJISACTCS
HHAYyCTpHel 00CTyKUBAHUSA

MeHs  WHOrIAa  MIOKHPYET  HEYBaXKCHHE, IPOSBISEMOE  HEKOTOPHIMU
NPOTrPaMMHUCTAMU 10 OTHOIICHHIO K MOJB30BATENISIM CBOMX MPOTPaMM, KaK eCiiu
OBl "Mob30BaTENB" (MMPOU3HOCUTCS C MPE3PUTEILHON YCMEIIKOW) ObLT HHU3IICH
dbopMoOif KM3HHM, HECMOCOOHOW K ITO3HaBaTeNbHOW nesTenbHOCTH. HO dakT
COCTOUT B TOM, YTO BECh KOMIIBIOTED CYIICCTBYET JIMIIb C OJHON IENBIO:
CIIy’)KATh KOHEYHOMY TIOJIB30BATENI0 HAIIUX MPOAYKTOB. Eciam HUKTO OBl He
MOJIH30BAJICSI KOMIIBIOTEPHBIMH ITPOrpaMMaMH, TO He ObUTO OBl IPOTPAMMHUCTOB.

[TeyanbHbIM (aKTOM SBISETCS TO, YTO CYIIECTBEHHO OOJbBIIE MOJIOBHUHBI
pa3pabaThIBa€MOT0 €KETrOJAHO KoJa BhIOpachiBaeTcsl 3a HEHaqoOHOCThIO. Takwue
NpOrpaMMbl MM HUKOTJIa HE MOCTYMAIOT B AKCIUTYaTaIUIo0, WM HCIOIb3YOTCS
JHIIb OYEHb KOPOTKOE BpEMSs, MOCJIE HYero BBIOPACHIBAIOTCA. DTO O3HAYAET
HEBEPOATHYIO TOTEPI0 MPOU3BOIUTEIBHOCTH, COKpamias s OOJBbIINHCTBA
YIPaBJISIONINX PeabHBIC CPEIHECYTOUYHbIE IU(PBI BhIpaOboTKU. [lomymaiite o
BCEX HAYMHAIOIMUX (pUPMax, BBIMTYCKAIOUIMX MPOTrPaMMBbI, KOTOPbIC HUKOTJA HE
OyAyT MpOJaHbl, O BCeX BHYTPUPUPMEHHBIX TPYIIaX pa3pab0TYUKOB, MUIITYIIIUX
OyXraJTepcKre MaKeThl, KOTOPIMU Heb3s MOJIb30BATHCS.
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Jlerko yBHIETh, KaK BO3HHMKAET 3Ta I€4ajbHas CUTyalHs: IPOTrPAMMUCTEHI
CO3JIaI0T NMPOrpaMMBbl, KOTOpPbIE HUKOMY HE HYKHBI. VICIIpaBUTh ee ToXe JIeTKO,
XOTSl 3TO U CTaJKHUBAETCS C HEOXHMJIAHHBIMH TPYAHOCTAMU B HEKOTOPBIX
YCIOBHSAX: CIIPOCHUTE JIIOJIEH, YTO UM HY>KHO, U 3aT€M CJeJIaiiTe TO, YTO OHU BaM
CKa3aJlH.

K coxalieHuto, MHOTHE NPOrpaMMHUCTBI IPOU3BOASAT BIEYATICHHUE I10J1araro-
IIUX, YTO KOHEUYHBIE T10JIb30BATENIN HE 3HAIOT, 4ero XoTiT. B3nop! Iloutu Bcerga
NOJIb30BATENIM OKA3bIBAIOTCS TAK 3aIlyraHbl CHIILTIONIMM CIELUAIBHBIMUA TEPMHU-
HaMmu "sKcrieproM”, 4TO 3amoinkaroT. MHe dacto ropopuiu: " 3Haro, 4TO MHE
HY’KHO, HO HE MOTY 3TO BbIpa3uth". JIyummnii oTBeT Ha 3T0: "OTIMYHO, CKaXKHUTE
3TO Ha HOPMAJIBHOM SI3bIKE — 51 CJI€JIal0 I€PEBO HA KOMIIBIOTEPHBIN" .

12. BoBJiekaiiTe mojb30BaTesieid B mpomecc
NPOEKTUPOBAHUS

13. 3aka34uk Bcerjaa npas

Hu onHoli mporpamme He 10OMTbCS YycCIexa, €CIM €€ IPOEKTUPOBIIMKU HE
00IIAI0TCsl HEMOCPECTBEHHO C €€ KOHEUHBIMH ToJib30BaTesiMi. HecMoTps Ha
3TO, YacCTO CHUTyarwus OoJjblle HarmmoMuHaeT urpy ('ucnopdeHHsiid Tenedon"), B
KOTOPYIO0 MHOTHE M3 Hac UTpajy B JIETCKOM Cajay U Ipu KoTtopoi 20 pedsaruiiex
canaTcs B Kpyxok. KTo-HuOyae mender ¢pasy cBoeMmy cocedy (coceiake),
KOTOPBIM IepefaeT ee CBOEMy, M Tak JAajee IO Kpyry. 3abaBa 3aKiIO4aeTcs B
TOM, 4TOOBI NOCTYIIAaTh, KaK COOOIIEHHE 3BYUUT MOCIIE TOTrO, KaK MPOHJET BeCh
Kpyr — OOBIYHO HHYEro IOXO0XKEro Ha HUCXOJIHyI ¢pasy. ToT jxe caMblif
IpoIecC YacTo BCTpeuaeTcs Nnpu pazpadorke nporpamm. [lonb3oBaTens ToBOpUT
C YNpPaBIIOUIMM, JOKJIAJIBIBAIOLIMM JPYroMy YyIPaBIAIOIEMY, KOTOPBIH
HAHUMAET KOHCYJIbTalMOHHYIO (upMy. IIpe3suaeHT KOHCYIbTallMOHHON (HPMBbI
pasroBapuBaeT C PYKOBOJAUTENEM pa3pabOTUYUKOB, KOTOPBIH B CBOIO Ouepeib
TOBOPUT CO CTapLIMM IpYMIIbl, OOpaIlaOUIMMCs, HaKOHEll, K MpOorpaMMHCTaM.
[IlaHCch! HA TO, YTO @K€ NMPOCTOH JTOKYMEHT ¢ TPeOOBAaHHSIMU OCTAHETCS MOCIIEe
3TOT0 NPOLECCa HEBPEAUMBIM, PaBHBI HYJIO. ENMHCTBEHHBIM PELICHHEM 3TOU
po0JIeMbl SBIISIETCS TECHOE BOBJIEUEHUE NIOJIb30BaTENEN B IIpOIlecC pa3paboTKH,
Jdydllle BCEro IyTeM BKIIOUEHMs, IO KpailHe Mepe, OJHOr0 KOHEYHOIO
NOJIb30BATENS B KOMaHIy Pa3paOOTUUKOB.

PoncTBeHHas cuTyalys CKIIAABIBACTCSA B CIydae MPOCTOM CaMOHAIESIHHOCTH
4acTH NIPOTrPAMMHUCTOB, KOTOPBIE TOBOPAT: "I 3HAIO, YTO MOJIB30BATENN CKA3aJIH,
YTO MM HYXHO CJieJlaTh 3TO TaKUM CHOCOOOM, HO Y HHMX HET J0CTaTOYHBIX
3HaHMUI O KOMITBIOTEPAX, YTOOBI MPUHSTH CO3HATENbHOE PEIIeHHEe; MO crlocod
ayume". Taxkoe oOTHomIEHHWE (AKTUUECKH TapaHTHPYeT, 4YTO IPOrpaMMoi
HUKOT/la He OyayT monb30BaThCs. VICIpaBUTh CHUTyallHMI0 3]1eCh MOXHO,
o(pULIMAIBHO Ha3HAUUMB KOHEYHOIO IIOJb30BATENS JIMIOM, OLICHUBAIOIIUM
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Ka4ecTBO MpoekTa. HUKTO He MOXKeT Ha’daTh MHCaTh KOA J0 TeX MOop, MOKa
[OJIb30BATENb-YWICH KOMaHJIbl He JacT Ha 3To J00po. CoTpyaHHKH,
UTHOPHUPYIOIINE TPOEKT B MOJIb3Y CBOUX HJACH, NOJKHBI OBITH YBOJICHBIL. B
pearbHON KHU3HH 7Sl TOJOOHOTO THIA IETCKOTO YIPSMCTBA Ha CAMOM JIeJIe HET
MecTa.

[Ipy »TOM HYXHO CKa3aTh, YTO OIBITHBIM TMPOEKTHPOBIIUK 3a4aCTYyIO
npejiaraeT Jyyllee peleHue MnpoOieMbl, YeM TO, YTO MPUIYMAHO KOHEYHBIM
MOJIb30BATENIeM, B OCOOCHHOCTH, €CIH Y4YeCTb, YTO KOHEYHBIC MOJIb30BATENN
4acTo mpeyiaraioT HHTepdeicsl, co3aanHbIe 0 00pa3ily IporpaMM, KOTOPBIMH
OHM TIOCTOSIHHO TIOJIb3YyIoTCA. HecMoTps Ha 93TO, BBl JIOJDKHBI YOEIUTh
MOJIb30BATENsl, YTO Ball CHOco0 Jydile, Mepea TeM, KaK €ro peaan3oBaTh.
"Jlygymmii" wHTEepQeic He SBISETCSA JIYYIIUM, €CIM HHUKTO, KpOME Bac, He
CMOXeT (MJTM HE 3aX0YEeT) UM TT0JIb30BaThCS.

14. Masioe — 3710 npekpacHo (00J1b1110€ == MeIJIEHHO0E)

Pacnyxanme mporpamMm sBisieTcss OrpoMHON mpoOnemoi. JKecTkuii muck
BMeCTUMOCTBI0 350 MOaiT Ha MOEM JIPNTONE MOKET BMECTHTh ONEPAIMOHHYIO
CUCTEMY, YCEUEHHBIE BEPCHUM MOHUX KOMIMJISATOpAa W peaakTopa M OoJjblie
HU4Yero. B crapogaBHue BpemeHa st MOT pa3mecTuTh Bepcun it CP/M Tex ke
porpaMM Ha €IUHCTBEHHOH IHCKeTe BMecTHMOCThIo 1,2 Moaiita. UNIX B TO
BpeMsl CIIOKOWHO pabotanm Ha 16-paspsanom PDP-11 ¢ 64 Koaiitamu siipa
(BHyTpeHHel mamsTH). B Hame BpeMs OOJBIIMHCTBO ONEPAIMOHHBIX CHCTEM
TpeOyroT 32-pa3psAHbIX MalmiMH ¢ MHHUMYyM 16 MoOaiitTamu omnepaTUBHOM
NaMATH, 9TOOBI paboTaTh C MPUEMIIEMON CKOPOCThIO®. SI yOeKieH, 4To Oibiias
4acTh JTOr0 pAaCHyXaHHs MaMATH SBISETCS Pe3yJbTaTOM HEOpPEKHOTro
IPOrpaMMHUPOBAHUS.

B noGaBok k mpobneme pa3mepa y Bac TakKe €cTh MpodiemMa co BpeMeHeM
BBINIOJIHEHMs. BupTyanbHas nmamsaTh He SBISIETCA HAcTosled mamsTbro. Ecim
Ballla MporpamMma CIUIIKOM BENUKa, 4YTOOBI TIOMECTUTBCS B OINEpPaTHBHOU
NaMsITH, WIK €CIH OHA BBIMIOJHSAETCS OJHOBPEMEHHO C JIPYTUMH MPOTrPaMMaMU,
TO OHAa JOJDKHA MEPUOJMYECKH MOAKauMBaThcd ¢ aucka. Ha 3tu moakaukw,
MSATKO BBIPAXKasCh, pacxofyercs Bpems. UeM MeHblIe NMporpaMma, TEM MEHEe
BEPOSITHO, YTO MPOU30IIET MOIKAUKa, U TeM ObICTpee OHa OY/eT BBIIOJIHATHCS.

Tpetselt nmpoOiemoit siBisieTcss MOAyJbHOCTh. OnHa M3 OCHOB (unocopuun
UNIX rnacur "mensiie — usyume". bonblime 3agauu Jiydile BBITOJHSIOTCS
B3aHMOJICVCTBYIOWIEN CUCTEMOW MalI€HBKUX MOAYJIBHBIX MPOTPAMM, KXKIAS U3
KOTOPBIX JEJIaeT XOpOIIO JIMIIb OJHO 3aJaHue, HO KaxXJIas U3 HUX MOXKET
cool0marecsi ¢ ApyruMu  KoMrmoHeHTamu. (CTaHIapT CBS3M M BHEJPEHUs
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o6wvexToB Microsoft (OLE) noGasmsier 3to cBoiictBo B Windows, a OpenDoc —
B Macintosh). Ecnu Bame mnpuiokeHne TMpeacTaBisieT co00il MOIYJIBHYIO
KOHCTPYKLHUIO U3 MaJICHbKHX MpOrpamm, padOTaloOIUX BMECTE, TO CTAaHOBHUTCSA
OUYEHb IIPOCTO HACTPAUBATh Bally MPOTrpamMMy IO 3aKa3y MyTeM CMEHbI MOAYJIEH.
Ecnu Bam HE HpaBUTCS 3TOT PEIAKTOP, TO IIOMEHSMTE €ro Ha HOBBIM.

Haxkonern, MIpOrpaMMBI 0OBIYHO YMEHBIIAIOTCSA B mporecce
YCOBEpIICHCTBOBaHUS.  boibiiMe mporpammbl, BEpOSTHO, HUKOI/Ia HE
MOJIBEPTAJIUCH YCOBEPIIEHCTBOBAHUSM.

PaspickuBass pemieHue STONW NHpoOJIEMbI, S 3aMETHJI, YTO KOJUIEKTHUBBI
MPOrPaMMHUCTOB C TUIOXMM PYKOBOJCTBOM YacTO CO3JAIOT M3JIHIIHE OOJbIINe
nporpamMMmbl. To ecTb rpynma KOBOOEB OT HPOrpaMMHUpPOBAHUS, KaKIbld U3
KOTOPBIX paboTaeT B ONMHOYKY B CBOEM OQHCe M HE Pa3rOBapUBACT C JPYTEME,
HAIUIIIET MacCy JIMITHETO Koja. BMecTo ofHOW BepcHHU TMPOCTOH CITy:KeOHOU
(GYyHKLINHU, HCIONB3yeMON IO BCel cHcTeMe, KaKIbl IpOrpaMMHUCT CO3IacT
CBOIO BEPCHIO OJIHOM U TOM ke (QYHKIIHH.



YacTth

OO61me npodJieMsbI pa3padoTku
IpOrpaMm
OTa 4YacTh KHHWTH COJACPKHT OOIIME TpaBuWia JUIS Tporecca pa3padOTKH

IporpaMM M He Kacaercs jaeraneil coocTBeHHO s3bikoB Cu u Cut+. S caenaro
3TO B MOCJIEAYIOIIUX YaCTAX.
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15. IIpexae Bcero, He HaABpeau

DTO WpaBWJIO KacaeTcsi CONMPOBOXJAEHUS mporpamM. byayum peOeHkoM, s
9YuTall Hay4yHO-(paHTACTHYEeCKWil paccka3, B KOTOPOM  He3aJa4IHMBBIH
MYTEIIECTBEHHUK BO BPEMEHH CIyYallHO HACTyNaeT Ha JIOMCTOPUYECKYIO
6a004YKy M, BEpHYBIIHCh B CBOE€ BpeMs, HAXOIUT OKPYKAIOLUIMH MHUp
M3MEHUBIIUMCS Y>KAaCHBIM 00pa3oM. DTO MOXO0KE Ha OOJIBIINE KOMIBIOTEPHBIE
MPOrpaMMBIl, TJIe TPOHB 3[I€Ch YTO-TO KaXKyIleecs He3HAYUTEIbHBIM — M TJie-
TO TaM BCA TMporpaMma Tepectaer paboraTb. MeToasl OOBEKTHO-
OPUCHTUPOBAHHOTO TPOCKTHPOBAHUS CYIIECTBYIOT, TMPEXKAE BCEro, s
peleHust (WK 1Mo KpalHeH Mepe AJsl 00JIeryeHust pelieHusi) STOH mpoOIeMbl B
OyaymieM, HO yKe CYHIeCTBYIOT MHJUTHOHBI CTPOK CTaporo Koja, KOTOPBIH
CEeTOHS HYXJaeTCsl B COPOBOXKICHUH.

MHe npuxoauioch BUJIETh JIOAEH, KOTOPbIE U3MEHSIIOT IPOrpaMMy MPOCTO
MOTOMY, YTO MM HE HPaBUTCS, KAK OHA BBIMIAJUT. JTO HE OYEHb XOpOIIas
unes. Ecnim Bel He 3HaeTe BCeX 4YacTedl MPOrpaMMBbl, 3aTparkBaeMbIX
M3MEHEHHEM (a 3TO MOYTH HEBO3MOXHO), TO HE TporaiTe Kox. Bel moxere
BIIOJTHE PE30HHO BO3Pa3HTh, YTO HA CAMOM Jeje HU OJHO W3 MPAaBWI B ATOU
KHUTE€ HE OTHOCUTCS K COINPOBOXKACHHUIO MpOrpaMM. BbI MpocTo HE MoxkeTre
MEHSATh CYIIECTBYIOUIMHA KOJ| B COOTBETCTBUM C KAKHM-TO METOAMYECKOM
PYKOBOACTBOM (Kak OB BaM JTOr0 HH XOTEJOCh), HE BBHI3BIBAS pPHUCKA
HEIIOIIPpaBUMOI'O BpEaa. HpeIICTaBHeHHI)IC 3/1€Ch IIpaBuUJia ITOJIC3HBI JIUIb B TOM
cllydae, KOT/la Bbl HAUMHAETE NMPOrpaMMy C HYJIS.

16. PeqakTupyiite CBOI0 NpPOrpaMmmy

17. IlporpamMma 10/15kHA ObITH MEPEeNUCAHA He MeHee
JABYX pa3

18. Hesib3st M3MepATH CBOK MPOU3BOANTEILHOCTD
YHCJIOM CTPOK

[Ipexxne, xorga BBl M3yYald AHTIUHCKMN B IIKOJIE, TO BaM HUKOTJa He
MPUXOJMJIO B TOJOBY C/aBaTh YEPHOBHUK MHCBMEHHOTO 3aJ[aHUs, €CIH BHI,
KOHEYHO, PACCUMTHIBATIM Ha OIEHKY BBHINIE TPOHKH. TeM He MeHee, MHOTHE
KOMIBKOTCPHLIC MNPOrpaMMbl ABJIAKOTCA IMPOCTO YCPHOBUKAMU W COIACPIKAT
CTOJIBKO € OIMOOK, CKOJIbKO U YePHOBHUKH BallMX courMHEeHUU. Bece xoporme
IporpaMMbl BHAyaje HalHMCaHbl, a 3aTeéM OTPEAAKTUPOBAaHBl C IIEIBIO
ynyumenusi. (Koneuno, s uMero B BWAY 'peJakTUpPOBaTh" B CMBICIE
"ucnpaniATe".)

NwmeliTe B BuAy, 4YTO peAaKTHPOBaHHE JODKHO OBITH CAETAHO IO
OKOHYaHUH, MIOTOMY YTO HEOTPEIAKTHPOBAHHBIA TEKCT MPOrPaMMBI, 110 CYTH,
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HEBO3MOXKHO COIPOBOX/IATh (TOUYHO TAaKXKe, KaK M Ballle HEOTPEIaKTUPOBAHHOE
COYMHEHHE OBLJIO HEBO3MOXHO 4MTaTh). Co3maTenyu nporpaMMbl 3HAKOMBI C €€
TEKCTOM U MOTYT BBINOJHHUTH pelakTupoBaHue Ooznee 3(P(PEeKTUBHO, YEM
IPOTPaMMHUCT, 3aHUMAIOLIUICS COMPOBOXICHUEM, KOTOPBI CHadaja JOJDKEH
ee pactmdpoBaTh Mepe1 TeM, KaK BBITIOIHATH KaKyI0-TH00 peajJbHy0 padoTy.

K coxanenuro, 3T0 O4YeHb MOXOKE HA TeaTpaJbHOE IOy, KOTJAa KTO-TO
NUIIET NporpamMmy OBICTPO, HO HE JyMmas O CONPOBOXKICHUM WM 00
aneranTHocTH. "Oro, OH BBIACT B JIBa pa3a OoJjbIlle KoJa BABOE ObIcTpee'.
Y4arure, 9T0 TOT k€ OCMTHBIN COMPOBOXKIAIONINI MPOTPAMMHUCT OyIIeT 3aTeM
BBIHYXK/ICH 3aTpaTUTh B BOCEMb pa3 Ooybllie BpPEMEHH, COKpalas
NEepBOHAYANILHBIN pa3Mep MPOrpaMMbl HAMOJIOBUHY U JieNas €€ MPUTOAHON IS
UCTIONB30BaHus. YHCIO CTPOK KOAa B JEHb, KaKk Mepa o0beMa, He SBISAETCS
MEPHUIIOM NTPOU3BOAUTEIEHOCTH.

Ecin BaM HyXeH Jpyroi, 4eM COIPOBOXKIEHUE, MOTHB, TO UMEITE B BUAY,
YTO pEeNaKTUPOBAHME MOXKET pacCMaTpUBATHCS KaK TMPOIECC YMEHBIICHUS
4ero-m160. MajeHbKHe POTrpaMMBbI BBITIOJIHSIOTCS OBICTpee.

19. Bbl He MOkeTe POrpaAMMHUPOBATH B U30JISILIUHA

Knaccuueckas kuura Jxepanpna YsiHOepra "The Psychology of Computer
Programming” (New York: Van Nostrand Reinhold, 1971) conepxut
BEJIMKOJIENTHYI0O ~ HUCTOpPHIO 00 aBTomMarax ¢ Ta3sUpOBAaHHOM  BOOM.
AJMMHUCTpaIMs OJHOTO BBIYMCIMTEIBHOIO LIEHTpPA PEIIWIa, YTO CIUILIKOM
MHOT'0 BPEMEHH PAcTPauMBAETCS COTPYAHUKAMH y aBTOMAaTOB C Ta3UPOBAHHOU
BOIOM. JIroau co3Aar0T MHOTO IIyMa M HUYEro IPH 3TOM HE JAENAl0T, I03TOMY
aBTOMaThl yOpamu. Yepe3 HECKOJIBKO JHEH KOHCYJIbTAHTHI Ha MecTax ObLIN
HACTOJIBKO Teperpy»KeHbl paboToH, YTO K HUM CTaj10 HEBO3MOXKHO OOpaTUThCS.
Mopanb COCTOMT B TOM, YTO JIFOJU COBCEM HE 3psl pacTpayuBalIM BpPEMs:
OKa3bIBaeTCs, N3aBasi BECh 3TOT LIYM, OHU MOMOTaJIHN IPYr IPYry B PELICHUH
npoOIeM.

W3onanus MoXXeT cTaTh HAcToseH MpobiemMoll B rpymnme OOBEKTHO-
OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS, KOTOpas MO HEOOXOAWMOCTH JOJDKHA
COCTOSATh M3  MOJb30BaTeNed,  NPOEKTUPOBLIIMKOB,  IPOrPaMMUCTOB,
CHELUAIUCTOB M0 JOKYMEHTAllud U T.JA., pPabOTAarOIUX COBMECTHO. Tak Kak
YUCIO NPOrPaMMHUCTOB B 3TOH TIpylIe dYacTo MeEHbIIE, 4eM B Ooiee
TPaJMLMOHHBIX MPOEKTHBIX KOJUIEKTHUBAX, TO CTAHOBUTCS TPYJHO HAMTH KOTO-
TO, C K€M MOXXHO OOCYIUTH MNpPOOJIEMBI; CTpagaeT NPOU3BOAUTEIBHOCTE.
[TomymaiiTe 0 exeHeneIbHBIX BEYEpUMHKAX B Bamied (upme, Kak CpeicTBe
HOBBIIIEHHS] TPOU3BOAUTEILHOCTH.
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20. ITycTbie moTepu BpeMeHH

Ecnu Bbl He MOXeTe pEelMTh HENOJATIMBYIO Npo0OjeMy, TO 3aliMuTech Ha
HEKOTOpOe BpeMsi 4eM-Tu00 ApyruM. IIporpamMmucThl dYacTo Hamboee
MPOAYKTUBHBI, KOTJIa CMOTPST B OKHO, CJIOHSIOTCSI IO KOPUAOPaM C IYCTBIM
BBIpQXCHHEM Ha CBOMX JIMIAX, CHIAT B Kae M MbIOT KOde C MOJIOKOM, WU
HWHBIM CITIOCOOOM "TepsitoT BpeMs .

S Obul CcTyseHTOM B Te JApEBHHE BpEMEHa, KOI/Ia IepPCOHAIBHBIM
KommbioTepoM ObuT Apple I, a cepbe3Hble CTYACHTHI-IPOTPAMMUCTHI BN
kopoOkamu S-100, KOTOpbIE BBl MPOTrPaMMHUPOBAIIU, BBOS JBOMYHBIE KOMAH/IbI
NEepeKIYaTeIIMU JIMLEBOM MaHeN! 10 0JHOMY OalTy 3a pa3. (Eciu Bel ObLIN
CYACTIMBYMK, TO WMEIU HHTEPIPETATOP s3bIKa BEVCHK u TepMUHAII,
clenmaHHBIH W3 craporo TeneBu3opa). Crymentsl nemunun  PDP 11/70,
paborasuryto o UNIX (koropas oriauuno padoTana Ha 16-0uTOoBOW MammHe
¢ 64 Ko6aiit mamaru — boxxe moit! Kak Bce ¢ Tex mop ycoBepIIeHCTBOBAJIOCH).
O BO3MOXXHOCTH  HCIIOJI30BAaHHSI  MEPCOHATIBHOTO  KOMITBIOTEpA  JIJIs
BBITTOJIHEHHSI TOMAIIHUX 3aJaHUi He OBLIO M peuH.

Ha cpenneM 3ansaTHM IO IPOrpaMMHUpPOBaHUIO pHCYTCTBOBANIO OT 40 1o 80
YeJIOBEK, U OJHOBPEMEHHO IPOBOAMWIIOCH LIecTh U Oosiee 3aHATHH. [losTomy,
KOTJa Ha 3aHATHHM DPa3/laBaloCh 3aJaHWe, TO Bbl XBaTalu OyMmary ¢ HHUM H
OYKBaJIGHO OIPOMETHI0 OpocayiMch BHH3 B TEPMUHAIBHBIN 31, TJe
IPUKOBBIBATIH c€0s1 K KOMIBIOTEPY U HAUWHAIN SIPOCTHO IPOTrPaMMHUPOBATh J10
TEX IOp, MOKAa HEe BBINOJIHAIM CBOE 3aJaHue. DTO MOIVIO MPOJOJDKATHCS
HECKOJIBKO JTHEeW. Eciu BBl OTPBIBAIMCH MOECTh WIIH MOCTIATh, TO BaIll TEPMUHAI
3aHUMall PYyroil, W y Bac MOSBIAJIACh BeCbMa peajibHas TMEpCIEeKTHBA He
YIOKUTBCS B CPOK, OTBEJCHHBIM Ha 3anaHue. HekoTopble stoau Bce erne
IIPOAOJIKAIOT IPOrPaMMUPOBATH TOJAOOHBIM CIIOCOOOM.

Takas 00cTaHOBKA, KOHEYHO, HE CIIOCOOCTBOBAJIA XOPOIIO MPOIYMAaHHOMY
MIPOEKTHPOBAHUIO MTPOTPAMM, ITOITOMY OOJIBIIIMHCTBO U3 3TUX MPOrpamMm OBbLITH
B uUeThIpe paza Oosiblle, YeM HE0O0XOAMMO, M TpeboBaM B JBa pas3a OoIblie
BPEMEHHU Ha OTJIAJKy, 4eM TpeboBanock. K ToMy e, KOJIM4eCTBO CTPOK KOJa,
HalMCaHHOE 3a 4Yac, COKpAaIaeTCsl MPONOPIHMOHAIBHO KOJHYECTBY 4YacoB,
KOTOpBIE BBl MPOCHUIENH, TISAS HAa 9KpaH. (DTO WILTIO3US — JyMaTh, YTO BbI
MOJKETe JOCTHYb OOJbIIeH NMPOM3BOAMUTENBHOCTH, paboTas 12 4acoB B JIE€Hb
BMeCTO 8).

OpHaxnel, OyIydn Ha TOCIETHEM Kypce, s ObLI TaK pacCTPOEH, MBITasICh
pemuTh OJHY MpoOiieMy, O KOTOPYIO OHJICS TOJOBOW B TEUCHHE NMPHUMEPHO
YeThIpeX YacoB, YTO C UyBCTBOM OTBpAILEHHsI 3aBEPIIMII CEAHC U BBHICKOYMII Ha
ynuiy. [IpuMepHO TpU MHUHYTHI CHYCTS, KOTJa Sl CIIyCKajcCs MO XOJIMY 3a
MOPIIMEN COCHCOK, HCKOMOE PElIeHHe HEOXKUJIaHHO BCIUIBUIO B MOEW TOJIOBE.
D10 OBUTO HACTOSIIUM OTKPOBEHHEM: BBI IOJDKHBI PacciIaOUTHCS, YTOOBI 1aTh
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CBOEMY MO3Ty BO3MOXKHOCTH pabortaTth. K coxaneHuro, s He cMOT POOUTHCS
Ha3aJ] K KOMITbIOTEPY, MO3TOMY s TaK HUKOTJA U HE MCIPABUI CBOIO OIIUOKY,
HO, IO KpaifHel Mepe, MOHSI, KaK JTOJKEH paboTaTh TOT MPOILIECC.

21. IIlnmnTe MporpaMmy ¢ y4eTOM CONMPOBOKICHUA —
Bbl CIIENUAJIMCT 0 CONMPOBOXKICHUIO

ConpoBok/IeHHEe HaYMHACTCS HEMEIJICHHO IOCJE 3aBEPIICHUs MPOrpaMMBbl, a
CONPOBOXKICHHEM Ha O3TOH CTaguu OOBIYHO 3aHMMAaeTeCh BBl CaMH. JTO
Xopomiasi MBICIb — OCYACTIMBHUTH COMNPOBOXKAAIOIIET0 IPOrpaMMHCTA.
[TosTomy Bamia mepBasi 3a00Ta O TOM, YTOOBI MporpamMma JETKO YHTanach.
CrtpykTypa 1 Ha3HauY€HHE KaXKIO0H CTPOKU JOJKHBI OBITH M30BITOYHO SICHBI, U
€CJIM 3TO HE TaK, TO BaM HYXKHO TOOaBUTH MOSICHSIONINE KOMMEHTapHUH.

OnHOlt W3 MPUYMH TOTO, YTO IOMCKM MaTeMaTHYeCKHX JI0Ka3aTelbCTB
KOPPEKTHOCTH TMPOTPAMM OCTAIOTCS JIOHKMXOTCTBOM, 3aKJIIOYAECTCS B TOM, YTO
HeT mporpamMMm 0Oe3 ommbOok. Kaxkmas mporpamMma HE TOJBKO COJEPIKHT
OIIMOKH, HO U TpeOOBaHUs K HEl MEHSIOTCS, KaK TOJBKO MPOrpaMMa HadHHaeT
AKCILTYaTHPOBATHCS, U Y TOIb30BaTENs MOSABIAIOTCS MOTPEOHOCTh B KaKHX-TO
HOBBIX CBOICTBAaXx, YTO BBI3BIBAET IOSIBIICHIE HOBBIX U YCOBEPIICHCTBOBAHHBIX
ommnOok. Tak kak omuOKM Bcerja ¢ HaMH, TO MBI JIOJDKHBI NHCATh HAIly
IpOrpaMMy Tak, 4YTOOBI UX MOYKHO OBLIO JIeT4e UCKATh.

Ber MmoxeTe nmepedopMyIHpoBaTh HacTOsAIIEe MPAaBUIO TakuM obpazom: He
yMHHAYaiTe. VICKyCHBII KO MOYTH HEBO3MOXHO COMPOBOXK/IATh.

21.1. D¢pPpekTUBHOCTH — YACTO MPOCTO MYTAJIO0

Sl moTpatMn  HECKOJIBKO 4YacoB, Jenas OJHy HOJmporpaMmmy Ooee
"3¢dexkTHBHON", 1 HE OCTaHABIIMBAJICS, YTOOBI TOyMaTh O TOM, KaK 4acTo dTa
nojmnporpaMma OyJieT BBI3bIBATHCS, YTO SIBJISETCS IyCTOM MoTepeil BpeMeHH B
TOM ciy4ae, KOTJa IporpaMMa BbI3BIBACTCS JIHMIIL OJUH WU JBa pa3a. Bama
nporpaMMa JIoJKHa OBITh HEMPEMEHHO HACTOJBKO 3(p(eKTHBHON, HACKOIBKO
9TO  BO3MOXXHO, HO  Balled  MEpPBOOYEPENTHON  3a00TOW  SBISETCS
COIIPOBOXKACHHUE, WU Bbl HC JOJIKHBI HNPHUHOCUTH YUTAEMOCTb B JXCPTBY Ha
antapb dQdexTuBHOCTH. Hamummre mnporpamMmy crmepBa € y4eTOM
COIIPOBOKACHUS, 3aTeM 3allyCTHTE CBOIO NpOrpaMMmy Ioja mnpodaiiepoM u
oTpeNieNuTe, TAe Ha caMoM Jelie eCTh y3KHe MecTa. bynydnm BOOpY»KEeHbI
peasibHOM HWHQpOpMAaIMe, BBl TeMepb 3HAaeTe, TNIe CTOUT OOMEHATh 4YacTb
YUTAEMOCTH Ha CKOPOCTh, U MOXKETE BEPHYTHCS M CICNaTh 9TO U3MEHEHUE. Tem
HE MeHee, Bbl MOXKETE BKJIIOYHTH NEPBOHAYAIBHBIA TEKCT B KOMMEHTapuUH,
9TOOBI HE TMOTEpATH ero. Bcerma mmelTte B BHIy, 4TO JH000€ KOJIHMYECTBO
HOJYUCTOK Ha YpOBHE TEKCTa HMPOTPaMMbl HE MOBBICUT 3(P(PEKTHUBHOCTH TakK,
KaKk 3TO CcIelaeT Jy4imui anroputM. I[ly3bIpbKkoBasi cOpTHUpOBKa OyneT
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BBITTOJTHATHCSI MEJUIGHHO BHE 3aBHCHMOCTH OT TOTO, HACKOJBKO XOPOIIO OHA
3anporpaMMHpPOBaHa.



Yacth

dopmaTupoBaHMe U JOKYMEHTALUS

®dopmaTtrpoBaHue BaxkHO; TeKCThl HA Cu u Cu++ U Tak AOCTATOYHO TSHKEIIO
YUTAIOTCS, YTOOBI YXYALIaTh CUTYalMIO €€ M IUIOXUM (OPMATHPOBAHHEM.
[IpencraBpTe, 4YTO BBl MBITAETECH IIPOYECTh KHHUTY, TEKCT KOTOPOH HeE
oT(hopMaTUpOBaH: HET a03alHbIX OTCTYIOB, pa3jeleHus ab3aueB IyCTOH
CTPOKOH, MPOOENOB IMOCie 3HAKOB MpenuHaHus U Tak jnanee. COmpoBOKICHUE
TUI0XO OT(POPMATHPOBAHHON MPOTPAMMBI HEBO3MOXKHO.

S o6benuHMI TIpaBuiia GopMATHPOBAHUS U JOKYMEHTAIIMH B OJHOM YacTH,
HOTOMY 4TO ()OpMATUPOBAHHE SIBISETCA OJHUM U3 JIyYLIMX HHCTPYMEHTOB
JOKYMEHTUPOBAaHHUS, HUMEIoIUXcd B BamleM  pacnopsbkeHud.  [log
"mokymeHTaIuen", paccMaTpuBaIONIEcs] B 3TOM YacTH KHUTH, TMOHMMAETCs
JOKYMEHTHPOBAaHHWE TporpamMMm (T.e. KOMMEHTapuH, a HE JOKyMEHTAIlHs
YpOBHsI Tonb30BatTelnsi). Ero 3ps He OTHOCAT K IPOrpaMMHUpPOBaHMIO, BEIb
XOpOILIMI KOMMEHTapHi sl BaC — B OYKBaJIbHOM CMBICJIE HUTh APHAIHBI.

51 co3Haro, YTO AUCKYCCHUHU IO BOTpocaM GOPMATUPOBAHUS U TOKyMEHTAIUN
4acTO JOCTUTAIOT PEIMTHO3HOrO Hakana. Mmeilre B BHAy, YTO NPUBOAUMBIE
3/1eCb MHOW IpaBUJIa — TOJIBKO T€, KOTOPBIMHU S MOJIb3YIOCh caM. MmeroTesa u
JpyrHe COBEPIICHHO pa3yMHble MeTonbl paboThl. C ApYyroil CTOPOHBI, KTO-TO
He 0c0o00 YMHBI MHE OJHAXIbl CKa3al, 4TO "HE BaXXHO, KaKOH CTHIIb
dopmaTupoBaHHs BBl NPUMEHSETE, €CIM Bbl IPUMEHsSETEe €ro MOCTOSHHO".
[Iporpamma, KOoTOpast MOCTOSIHHO (OpMaTUPYETCs IJI0XO0, XyKE, YEM MTOHATHAs
BpeMeHaMH. CiryyaliHbIl IPOCBET JIy4llle, YeM HUKAKOTO.
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22. [Iporpamma 0e3 KOMMEHTAPHEB HUYET0 He CTOUT

[Iporpamma, Ha HamucaHue KOTOPOM 3aTpaueH roj, MOXeT HUCIOJIb30BATHCS B
teuenue 10 ner. Bam mpunercs 3aTpaTUTh Ha COIPOBOXKIEHHE rOpas3io OobIle
JICHET, YeM BbI BBIJICJIMIM Ha MEPBOHAYAIBHYIO pa3paldoTKy, a mporpamma 0e3
KOMMEHTapHUeB HECOINpoBoXxaaeMa. 'baectsmmit" mporpaMMHUCT, KOTOPBIN
BTpoe ObICTpee, ueM Jpyrue, MHUIIET KOPOTKHH, 3JEeTaHTHBIA, HO
HEKOMMEHTHPOBAHHBIN TEKCT MPOrpaMMel, BaM o0oiaeTcs noporo. Kakomy-To
MeHee TAJIAaHTIMBOMY MPOTPAMMUCTY NpHIETCs 3arpatuTh B 10 pa3 Gombime
BpEMEHH, YeM HYKHO, YCTpaHssi Hen30eKHbIe OIMTUOKH.

[IporpaMMuCTBI, KOTOpbIE HE MOTYT NMHCATh MO-aHIIMHCKU (WJIM HAa TOM
A3bIKE, Ha KOTOPOM TOBOPST B CTpaHe, Ie IPEAINoJaraercsl OCyILECTBIISATh
COIIPOBOKACHUE), H3TOTOBIISIOT YacoBblE OOMOBI, a HE KOMIIBIOTEPHEIE
nporpaMMbl. Tak Kak Xopomras JTOKYMEHTalus CTOJIb HeoOXomuma st
Ipoliecca COMpOBOXKICHHS, TO BaXXHO, YTOOBI IPOTPAMMUCTBI OBIIIM CIIOCOOHBI
ee HamucaTh. [lo 3TO mpUuUMHE HAYMHAIOUIME MPOrPAMMUCTBI, MMEIOIINE
JUIJIOM 10 (DMIIOJIOTUHU, MCTOPUU WM JIPYTOil TYMaHWTapHOW IUCIMILIHHE,
9acTo SBISIIOTCA Oosiee MPEANOYTHTEIbHBIMH, YeM JIIOAH C JIUIUIOMAMHU TI0
€CTeCTBEHHbIM HaykaMm (MaremaThke, ¢u3znke u T.0.). CrnenuaiucTsl To
€CTECTBEHHbIM HayKaM pEIKO 3HAIOT KaK MHcaTh, a OOJBIIMHCTBO M3 HUX
TaKke HE 3HAIOT KaKk MPOrpaMMHPOBaTh; OHH OOydYeHBl TOMY, Kak
3alporpaMMHpOBaTh QJITOPUTM, a HE Kak HamucaThb TMPUTOAHYIO IS
COIIPOBOKACHUS KOMITBIOTEPHYIO ITPOrpamMMmy.

K cuactelo, mucarb MOXHO JIerko HayuuTbcd. KoHeuHO, ecium BbI
npuaepkuBaerech npaswia "Cremail cHayala KOMMEHTapuu', TO BaMm
MIPUIETCS MICAaTh BCE CBOM KOMMEHTApHH J10 Havaja MporpaMMHPOBAHUS.

23. PacnoJjiaraiire nporpammy 1 10KyMEeHTaAlu BMECTE

Ecnu nokymeHTamusi oTIeNieHa OT TEKCTa MPOTPaMMbl, TO €€ OYeHb TPYIHO
00HOBIATH. Cie0BaTEIbHO, OCHOBHAsI YacTh Ballel JOKYMEHTAIMH JOJDKHA
pacrosiaratbCsi B KOMMEHTApHSX, & HE B OTJCIBHOM JIOKYMEHTE.

Ecnu Bam Ha camoM Jielie Hy»KHa OTIEYaTaHHAsl JOKYMEHTAIMs BBICIIETO
Ka4ecTBa, TO BBl MOYKETE BOCIIONIB30BAThCS YeM-HHOY/Ib TIOX0KUM Ha CHCTEMY
Web (mna s3eika Ilackams) wimm CWeb (mans s3eikoB Cu u Cut++) B

KOMOWHAIIUU C TEXl. S mosb3yroch TOMO0OHOW CHUCTEMOH IO Ha3BaHUEM

' Web ommcama B xmure [omamna Kuyra ""The WEB System of Structured

Documentation" (Palo Alto: Stanford University Dept. of Computer Science, Report
No.STAN-CS-83-980, 1983). Cuctema CWeb ommcana B xuure Jlonamsma E. Kayra u
CunbBuo Jlusas "The CWeb System of Structured Documentation" (Reading: Addison
Wesley, 1994). O6¢ myOiukanuu HEe TOJIBKO OMKCHIBAIOT KaK PabOTAIOT 3TH CUCTEMBI, HO
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arachne, koTtopas Obula pa3paboTaHa MHOH A TOro, 4TOOBI MHUCATh CBOIO
kaury "Compiler Design in C". (Arachne nokyMmeHTHpyeT TeKcThl Ha CH H
Cut++, wucnons3ys B KadecTBe pezaakropa troff). Bce >t mporpammsl
HO3BOJISIFOT BaM pa3MeIlaTh UCXOJHbIN TEKCT MPOrpaMMbl U JOKYMEHTALUIO B
oJHOM (aiine. Bol MokeTe BbIIEINUTh UCXOAHBIA TEKCT AJIS KOMIWIIALMU, WIH
3arpy3uTh 3TOT (aill B TEKCTOBBIH Npoleccop, YTOObI HamedaraTrb €IUHOE
PYKOBOJICTBO C HCXOAHBIM TEKCTOM M JIOKyMEHTauueil. OTH CHCTeMbI
NO3BOJISIFOT ~ OCYHIECTBJISITh  NEPEKPECTHBIM IMOMCK HJEHTU(UKATOPOB B
OporpaMMe M JOKyMEHTAlMH, I03BOJIAA BaM IPOCIEKHBATH CBS3U OIHOMN
YacTH MPOTPaMMBI ¢ JIpyro# ("3TOT KOJl UCTIONB3yeTCsl BOH TaM'"), U Tak Jiajee.
Tak xak A5 NOTy4YeHUs IeYyaTHON BEpCUH UCIIONIb3YETCsl OOBIYHBIN TEKCTOBBIIM
IpOLIECCOpP, TO BBl MOXETE JellaTh TO, 4Yero HENpocTo JOOUThCS B
KOMMEHTapUAX — BCTABIATh PUCYHKH, HAIIpUMED.

24. KoMMeHTapuu A0JIKHbBI ObITH NMPEIJI0KEHUSIMHU

OHU 10JKHBI OBITH XOPOLIO COCTABJIEHBI U UMETh MPABUIbHYIO MyHKTYAIIHIO,
0 BO3MOXKHOCTH 0e3 cokpamieHuii. He mpeBpariaiite cBoMm KOMMEHTapUU B
CeKPETHBI KOJI, IPUMEHssI CTpaHHBIE COKpAIleHUs M u300peTas CBOM
COOCTBEHHBIN I'paMMaTH4YecKui cTpoil. Bam Takke He no/kHa TpeOOBaThCS
HUTb ApHagHbl U1 paciinGpoBKH KOMMEHTapUEB.

25. IIponycTuTe CBOM MCXOAHBIN TECT Yepe3 CUCTEMY
nposepku opporpapun
Bamm KOMMCHTAapu HE TOJIbKO CTaHYT bosee YUTAaCMBIMHU, 3TOT MCETOI

HO6y,I[I/IT BaC HCIIOJIBb30BaTb B Ka4Y€CTBC HMCH IICPCMCHHBIX TC, YTO JICTKO
YUTAKOTCA, T. K. ABJIAIOTCA OOBLIYHBIMH CJIIOBAMH.

26. KomMeHTapuil He 10/I2KeH MOATBEPXKIAATH

O4YeBH/IHOE
Ha'—II/IHaIOIJ_II/Ie nporpaMMHpOBaThb Ha CPI CKJIOHHBI IIoImagaTb B 3TY JIOBYIIKY.
H36€FaﬁT€ SIBHO HCJICTIBIX CJIYyYacB THIIA:

++x; // YBEIMUNTE X

HO MHEC TaKX€ HC HPABATCA KOMMCHTApWU THUIIA:

XOpOIO JEMOHCTPHPYIOT 3TO. B 3THX KHHWrax IOKYMEHTHPYIOTCS pPEaJIbHBIE TEKCTHI
MpOrpamMM, Pearu3yonX yKa3aHHbIE CHCTEMBI.

TgX sBusercs pemakIMOHHO-U3IaTeNnbckol cucreMoir Kayra. OHa wumeercs B
HECKOJIbKUX KOMMEPYECKHX BEPCHSIX.
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JIro60i cpeHuil MpOorpaMMHUCT 3HAET, KaK BBITJISIIUT ONpeIeTIeHHE.

27. KomMeHTapuii 10/IKeH MPe0CTABJIATH TOJbKO
HYKHYIO0 [IJISl CONIPOBOKACHUSA UHPOPMALMIO

OcCoOeHHO  HENMpUATHBIM U OECIOJIE3HBIM  KOMMEHTapueM  SIBISETCS
JIEKJIapaTUBHBIA 3arojOBOYHBINA OJOK. 3arojloBOK caMm Mo cebe He SBISeTCS
3]I0M, a COBceM HaoOopoT. biok komMeHTapueB B Havane (haiina,
OIMCHIBAIOUINNA, YTO JeiaeTcss B aiiie, MOXeT OBbITh JOBOJBHO IIOJIE3EH.
Xopommii OJOK TOBOPUT BaM, KakKOE€ CBOMCTBO peanm3yercs Qaitiom,
MOKA3bIBACT CIHMCOK OTKPBITHIX (HE CTAaTUYECKMX) (PYHKIMH, COOOIIaeT Bam,
YTO 3TU QYHKIUH JENAIOT U T.JI.

3arojoBKH, KOTOpbIE MHE HE HpPAaBATCS, MMEIOT COJEp)KaHHe, KOTOpOe
OTIpeNeNIIeTCSl  yKa3aHueM, OOBIYHO THIA KaKOro-TO PYKOBOJCTBA IIO
¢dupMeHHOMY CTHIIO. Takue 3aroJIOBKM OOBIYHO BBITJISIST TOAOOHO JTHUCTUHTY
1, yBenmuuuBasi OECIopsI0K MOCPEICTBOM OOMIIBHBIX KOJHYECTB OECIONIE3HOM
nHpOpPMAILIUK 32 CUET YUTaeMOoCTH. YacTo ciydaeTcs Tak, Kak Ha JUCTUHTE 1,
KOT/Ia 3arojIOBOK CYIIECTBEHHO OOJbIlE caMOW MporpaMmbl. Takxe OOBIYHO,
Kak B HalmleM Ccliydae, 4YTO TEKCT TPOTPaMMbl WM COBEPUICHHO
CaMOJIOKyMEHTHUPOBAH, WIH HYXHO JOOaBUTh OJHY WM JIBE CTPOKH
KOMMEHTapueB, 4YToObl OH MM CTajl. XOTS TpeOOBaHWE BBIIICYKAa3aHHON
0ECCMBICIHIBI U MOXXET COTpeBaTh JMAYIly JeCIOTa-PyKOBOIAUTENS, HO JJIs
o0JieryeHust CONpOBOXKICHHUS OHO MaJo YTO JaeT.

JIncrunr 1. becnione3Hslil 3aroloBOYHBI KOMMEHTAPHIA

1 /* ______________________________________________________ * *
2 * % * *
3 ** IATA: 29 ¢eBpans 2000 r. * K
4 ** OYHKUNVA: *x
5 ** equal K
6 * % * *
7 ** ABTOP: *x
8 ** Ilxozed DSHIpOC *x
9 * % * *
10 ** OINMCAHUE: ol
11 ** DSra byHKUMSA NpenHasHadYeHa IJiS CPaBHEHUS OBYX CTPOkK **
12 ** Ha JekcuKOoT'padnuueckoe PaBeHCTBO. *x
13 * % * *
14 ** VCKJIOUEHVA: il
15 **  oynkuma He padoraeT myia cTpok Unicode. ol
16 * % * *

17 ** CIEUVAJIBHHE TPEBOBAHUA: *x
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18 ** Her. *x
19 * % * *
20 ** APT'YMEHTH: *x
21 ** char *sl; YkazaTesb Ha [EepPBY CPaBHMBAEMYID CTPOKY *x
22 ** char *s2; YkaszsaTejyb Ha BTOPYH CPaBHMBAEMYKD CTPOKY *x
23 * % * *
24 ** PE3YJIbTATH: **
25 **  QyHKUMSA BO3BpamaeT true, eciM CTPOKM-aPI'yMEHTH *x
26 **  jexcukorpadmMyuecKM MIEHTUUHH. x*
27 * % * *
28 ** KOMMEHTAPUN: **
29 ** nper. *x
30 * % * %
31 ** [PYMEUAHVA IIO0 PEAJIM3ALINN: *x
32 ** Her. *x
33 * * * %
34 ** YCTOPYA W3MEHEHUN: *ox
35 * % * *
36 ** ABTOP: 3Hzmpwoc, IOIxozed *x
37 ** IOATA: 12, wions, 1743 ol
38 ** M3MEHEHME: HauajlbHOE COCTOSHME *x
39 * % * *
40 ** ABTOP: IIxoHc, Towm *x
41 ** NATA: 13, wmions, 1743 ol
42 ** J3MEHEHME: J3MeHeHH MMeHa apl'yMeHToB co strl, str2. **
43 * % * *
44 ** BeCcT TEKCT NpPOTPaMMeEl B 3TOM daryie oxpaHaeTcs *x
45 ** 3BTOPCKMM IIPaBOM. *x
46 ** Copyright (c) BrMBIIIEHHas KOopIopaLMS el
47 ** Bce mnpabBa COXPaHSKTCH. *x
48 * K * K
49 ** Huxakas 4YacCTb STOM MNOINPOTPAaMMEl HE MOXET OBITb *x
50 ** BocmpousBeneHa B J0OOM QopMme Oe3 IBHOT'O pas3pelleHMUs **x
51 ** B Tpex BsK3eMIJIgpax CO CTOPOHH OTHejla MMHMCTEpPCTBAa *x
52 ** cokxpameHus nepcoHasa. Hapymmrenu OyIOyT JIMIIEHEl CBOeTO **
53 ** crapmero CcreHa. *x
54 KK e e * %
55 */

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

57 {

58 return !strcmp( sl, s2 ); // BosBpallaeT MUCTUHY, €CIU
59 1} // CTPOKM PaBHEI.

JeiicTBuTenbHas npoOieMa 3aKII0YaeTcs B TOM, YTO ATOT THI 3aroJOBKOB
HapyliaeT psj APYTHX MPaBWI, TaKUX Kak: "HE KOMMEHTHUPYH oOudeBHIIHOE",
"uckioyail Hepa3Oepuxy" u Tak nanee. ToT MUHMMYM peanbHON MH(pOpMAaIuH,
KOTOPBIM COAEPIKUTCSI B 3TOM 3aroJIOBKE, OTHOCUTCS K CHUCTEME PErucTpaluu
U3MEHEHHH, a He K HCXOJHOMY TEKCTy mporpammbl. KommeHTapuu B
nporpaMMe  JIOJDKHBI ~ COOOINaTh  BaM  CBEACHUS,  IOJIE3HBIE  TIPH
COIIPOBO’KICHUH.
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28. KomMeHTapum 10/KHBI OBITH B 0JIOKAX

KOMMCHTapI/II/I B OGIJ.ICM BOCIIPUHUMAIOTCA JIy4dlI€, KOoraa IIOMCHIAOTCA B
MHOTOCTPOYHBIX 6J'IOKaX, KOTOPBIC YCPCAYIOTCA C 0J0KaMHu TEKCTa IMporpaMMbl.
I[J'IH 9TOT'O0 KOMMGHTapHﬁ JOJDKCH OIIMCBIBATHL Ha BELICOKOM YPOBHE, YTO JC€JIAI0T
HECKOJIBKO MOCJICAYIONUX CTPOK KOJA. Ecmm KOMMCHTApUH IOIIaAar0TCsA 4€pe3
CTPOYKY, TO 3TO IMOXOKC Ha YTCHHUEC ABYX KHUI' OOAHOBPCMCHHO, IIPUYEM II0
CTPOKC U3 KaX(HOﬁ o o4epcau. " ecau nporpaMmma, KOMMCHTHPYCMasA BaMH,
CJIOKHasdA, TO BbI MOXXCTC BOCIIOJIB30BaThCsd CHOCKAMU:

// BOT OJIOUHHIM KOMMEHTAaPWM, OMIMUCHBALINMI [IOCHenylunit OJIoK
// mporpamMer. Ilocjie oBMEero pes3ioMe S ONMMCHBAK HEKOTOPHE

// ocoBeHHOCTM:

//

// 1. DTOT KOMMEHTApPWUI ONUCHIBAET, UTO MNPOUCXOIUT B CTPOKE
// ¢ mMerkou 1

//

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

//

// B Touke 1 aJrOpMTM YyCTAaHABJIIMBAETCSH HAa

//

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

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

}

29. KomMmeHTapUM 10JIKHBI OBITh BHIPOBHEHbI
BEPTHKAJIBHO

BeIpaBHMBaiiTe HayaJI0 ¥ KOHELl KOMMEHTAPUS BEPTUKAIBHO B MHOIOCTPOYHBIX
KOMMCHTAapusXx.
/* TlepBas CTpoOKa,

* BTOpas CTPOKa,

* TpeTbsa CTPOKA.

*/
Ecmm Bam KOMIIWJIATOP HUX IMOAACPIKHUBACT, TO 34C€Ch IMMIOMOT'YT KOMMCHTAPHUU B
ctuie Cut+:
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// TlepBas CTpoka,
// BTOpas cTpoka,
// Tperbsa CTpoKa.

EcTh nBe mpuunHBI MOSBICHHUS 3TOTO MPaBWUIa, OHU 00€ IEMOHCTPUPYIOTCS B
MOCJIeIyIOIIEN TporpamMmme:
/**********************************************************

void the function( void )

3TO MHOTOCTPOUYHEIM KOMMEHTAPMM, BBIIOJHAOINUNI BCE, YTO IOJDKEH
oeJjlaTb KOMMEHTapuil.

K coxasneHmuio, OTCYTCTBME CJIeBa BEPTMKAJILHOT'O CTOJOLa M3
3Be3I0YEeK 3aTPyIHSET 3pPUTeJIbHOe paslejleHMe KOMMeHTapusd U
IPOTPaMMBL

Ak kA kA Ak Ak hkh kA h Ak kA Ak Ak hhkhkrhkhkhkhhhkhkhhkhkhkhkhkhkhrrhkhkhhkhkhkkhkhhkhrxkxkkx*x%x

void the function( void )
{

// marnee HacToAmada QYHKLMUA.

code _goes here();

}

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

Bo-nepBbIX, 3aMETHIN JM BBI, YTO s 3a0BbLI MOMECTUTH / B KOHIIE BTOPOM
CTPOKH 3Be304eK? TakuM IyTeM MOKHO 3alpoCTO TepSTh Lelble (YHKIUH.
Bo-BTOpBIX, TPYAHO 3aMETHUTH, TI¢ OKAHYMBACTCSI KOMMEHTApUH N HAYMHACTCS
TEKCT Iporpammsl. VicnpaBeTe 00€ omMOKH ClIeAyIOIUM 00pa3oMm:

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

* void the function( void )

S5TO MHOTOCTPOUYHEIM KOMMEHTAPMM, BHIIOJIHAOIMIM BCe, YTO LOOJDKEH
nejlaTb KOMMEHTapuil.

* % ok X %

BepTuKalbHEM CTOJIOEll M3 3Be3IOoUeK CcJjieBa obJjierdaeT

3PUTEJILHOE pas3IejleHMe KOMMEHTAPUS UM IPOTPaMMbL
Rt b b b b b b b b I b 2 I 2 g dh b db Sh db db ab b b b b b b b b b b b b 2 2 dh db 2 dh dh db db Sb Sb Sb Sb Ib b ab b b b b b 3 4

*/

*

void the function( void )
{

// marnee HacToAmada QYHKLMUA.

code_goes_here();
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30. Ucnosib3yiiTe aKKypaTHbIE CTOJIOBI Be3e, rie
MOZKHO

Tak xak ¢popMaTupOBaHHE IO CYTH SBISETCS BUIOM KOMMEHTHPOBAHUS, TO 3TO
MIPAaBUJIO PUMEHSNTE TaK)Ke M K TEKCTy MporpaMmbl. J[Ba criemyromux Giioka
(YHKIIMOHATFHO OJWHAKOBBI, HO 3aMETbTE, HACKOJIBKO JIerde HMCKaTh MMEHa
MEPEeMEHHbIX BO BTOpOM OJIOKe, TMpUYEeM He U3-32 BbIPABHUBAHUS
KOMMEHTapHeB, a TOTOMY YTO UMEHa 00pa30BaId aKKypaTHBIH cTOIOCI:

int x; // Onummre, 4YTO HejlaeT X.

unsigned long int (*pfi) (); // Onmumre, uro gmesaer pfi.

const char *the variable; // Ommumre, uTo mesnaeT the variable.
int z; // Onummre, uYTO IejlaeT Z.

x = 10; // 3Bmecb uIeT KOMMEHTAapPWi.
the variable = x; // 3pmeck BTOPOM KOMMEHTAapPMUIL.
z = x; // A 3mech TpeTun.

10 CpaBHCHUIO C:

int X; // OmnummuTe, UTO IejaeT X.
unsigned long int ( *pfi ) (); // OnumuTe, urTo mejaer pfi.
int z; // OnummTe, 4YTO IeJjaeT z.
const char *the variable; // Omymumre, YTO OeJjaerT

// the variable.
b = 10; // 3mecb MOeT KOMMEHTAPWIA.
the variable = x; // 3mecb BTOPOM KOMMEHTAPWNA.
z = x; // A zmeck TpeTuii.

Ber Moxere paccmarpuBaTh Ha 3TOT BUJ (OPMATHPOBAHUA KaK IO CYTH
"TaOMMYHBIA", KaK ecy Obl s co3/an Tabuuiry co croaomamu "tun", "ums" u
"ommcanue".

JpyruM XOpoImM MECTOM JIJIsi UCTIOJIb30BAHUS CTOJIOOB SBIISETCS CIIUCOK
WHUIAAIA3AIUN 3JeMeHTOB B CH++, KOTOPBIA 51 (POpMaTUPYIO CIIEAYIOIINM
oOpa3zom:

class derived : public base

{

string str;
const int X;
public:

derived( char *init str, @nt 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 pacnoJiaraiiTe KOMMEHTApHEB MEK1Y HUMEHEM
(pyHKUIMH U OTKPBIBAKOIIEH CKOOKOM

OcHOBHas CIIOKHOCTE B CJICOYIOUICM IIpUMEPE:

foo( Int x )

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

{

/...

}

3aKJII04YacTCAaA B TOM, YTO TCJIO (I)YHKI_[I/II/I MOXET OKaHYMUBATLCS Ha cne):[yromef/i
CTpaHHULC WX HE IIOMCIIATBCA Ha OAHOM OSKpaHe. To ecTtb T-II/ITElIOII_II/II\/’I HEC
MOXET CKa3aTb, BUJAUT JIX OH MNPOTOTHUII WA HCﬁCTBHTeJ’IBHOG OIIpEACICHUC.
[TomecTuTe 3TOT KOMMEHTApUH WK 0 UMEHU (DYHKIMH, I BCTABbTE €TO0 B
Ten0 GYHKIIMN HUXKE OTKPBIBAIOIIEH CKOOKH:

/* Vnu nomemanTe

** ero 3IecChb.

*/

foo( int x )

{
/* unu s3mecsh,
** C TakMM Xe& OTCTYIOM, UYTO M Yy KoIa.
*/

}

32. IlomeuaiiTe KOHell JNIMHHOTO COCTABHOI0 ollepaTopa
4yeM-HUOY/Ab, UMEIOIIUM CMBbICJI

Hpemﬂe BCCTO, HOI[OGHLIG KOMMCHTAapHUH B KOHIIC O110Ka:

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

HE JJaf0T HHYETro, KpoMe Hepa3Oepuxu, eciii OJIOKH KOpOTKHUE. S UCTIONb3yI0 UX
TOJBKO TOT/Ia, KOTJIa COCTaBHOW ONepaTrop CIHUIIKOM BEJIHK, YTOOBI
MIOMECTHTBLCS Ha SKPaH (B MOEM TEKCTOBOM PeJakTope okoyio 40 cTpoK) Wi B
HEM CTOJIbKO YPOBHEH BJIOXKEHHM, YTO sl HE MOTY TIOHSITh CYTh POUCXOISIIETO.
KommeHnTapuu B KoHIIE 0J10Ka OOBIYHO 11e1eco00pa3Hbl B OOJBIINX COCTABHBIX
orepaTopax, HO MHE MPUXOJUIOCH YaCTO BUJIETh MOJOOHBINA KO
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Ha nepBoii cTpanuie:

while( a < b )

{
while ( something else() )
{
for( i = 10; --1 >= 0; )
{
for( § = 10; --3 >= 0; )
{

// majee mmeT Macca kKoIa

Ha kakoii-To u3 MOCJICAYOMMNX CTPAHUIT:

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

OTH KOMMEHTAPHH CIIHMIIKOM KPAaTKH, YTOOBI OBITH MTOJIE3HBIMU. 3aBEpIIAIONINE
0JI0K KOMMEHTapHH JOJDKHBI ITOJIHOCTBIO ONUCHIBAThH YIIPABIISIOMIUN OIIepaTop.
3aBepluaromue OJIOK KOMMEHTapuu U3 MPeblAYyLIero IMpUMepa JIOJIKHBI
BBITJISIETh TAKUM 00pa3oMm:

Yy /7 for( j = 10; --j >= 0; )
} // for( i = 10; --1 >= 0; )
} // while ( something else() )

} // while( a < b )

Tak kak #i1fdef mourm Bcerma pacroyioeH HA HEKOTOPOM PACCTOSIHUHM OT
#endif, To s Bcerna craBmo MeTky y #endif:

#ifndef  SOMEFILE H
#define  SOMEFILE H

// 3mecw crnenyer 1000 CTpPOK OPOTPAMME
#endif // _ SOMEFILE_H_

To xe camoe s nenaro ¢ #else.

33. Pacnosaraiite B CTPOKe TOJbKO OJHH ONEPATOP

Her aGcomoTHO HHKaKoOil NMPUYMHBI YNAKOBBIBATH B OJHY CTPOKY CTOJIBKO
OIIEpPaTOPOB, CKOJIBKO CMOXETE, €CIM TOJBKO y Bac HET HaMEpEHHUs clenaTb
nporpamMMmy HeuuTaemoi. Eciiu B cTpoke Oosibliie OJHON TOYKU C 3aIATOM, TO
4YTO-TO HeBepHO. He mcnonp3yiiTe 3amaryro-oneparop (J1axe eciu Bbl 3HaeTe,
YTO 3TO TaKoe) Mo TOH ke mpuurHe. O4YEeBHIHBIM HCKIIOYEHHEM SIBISETCS
omepatop FOr, Bce Tpu 4acT KOTOPOTO JOIKHBI OBITH Ha OJTHOM CTPOKE.



®opMaTUpPOBaHUE U JOKYMEHTal U 47

34. Yka3pIBaiiTe MMeHAa APIT'YMEHTOB B IPOTOTUIIAX
byHkumit

OT0 0COOCHHO BaXXHO B OIpEIETICHUSX KiaaccoB. CTpaHMIBI PYKOBOACTB (U
BCTPOEHHBIX CHUCTEM ITOMOIIHN) JJISl IPOrpaMMBbl, HaJl KOTOPOH BbI CTapaTelbHO
paboTtaeTe, BpsA JIM CYLIECTBYIOT B TOT MOMEHT, KOTZa OHM BaM HYXHbI
OoJibllle BCEro — KOTJa Bbl HauMHaeTe pa3paboTKy. Bbl 0OBIYHO mHoTydaere
JOKyMEHTAaIMI0O M3 JIByX MECT: KOMMEHTapueB, JOOABIEHHBIX K HACTOSIIUM
(GYHKLIUAM U 3arojoBOYHBIX (paitnoB. M3 HUX OOBIYHO JIyyllle 3arojIOBOYHBIN
¢aiin, xak Oosiee KOMNAKTHBIA. B 1000M ciaydae u3 JOKyMEHTalUH, KOTOpas
Ha caMoM JieJie Hy>KHa 10 (yHKIIMU, BaM HEOOXOIMMO 3HATh MOPAAOK U YUCIIO
apryMeHTOB, a JIer4e BCero HalTH 3Ty MH(OpPMALUIO B IPOTOTUNE (DYHKIUH.
Ecnu Bam npoToTun noxox Ha 3TOT:

some function( int, int, int, int, int );

TO BaM HE YAAaCTCs IIOJYUYUTb MHOT'O ITOMOIIH.

35. Ucnoab3yiite "npenukatuyo' ¢gopmy npu
pa30MeHNH JJIMHHBIX BBIPAKEHU I

"[IpengukaroM" B aHIIMICKOM sI3bIKE HA3bIBa€TCSd BTOpas IOJOBUHA
MPEUIOKEHUSI — TJIAaroia W JONOJIHEHWE, HaJl KOTOPBIM TIJarojl BBINOJIHSAET
nericteue. llopsmok ciIOB B aHIVIMIICKOM  TPEUIOKEHWUH, KOHEUHO,
(UKCHPOBAHHBIN: TIAr0JI BCET/Ia U/IET IIEPBBIM.

MHorue KOMIBIOTEPHBIE SI3bIKM UMUTHPYIOT CTPYKTYPY aHIJIMICKOTO s3bIKa
(s3p1xku Cu u Cu++ momagaroT B 3Ty karteroputo). [lackanb, Hanmpumep, naxe
MOBTOPSET MYHKTYAallMIO aHIVIMICKOTO MPEMIOKEHUA: C TOYKOM C 3arsToM,
OTJIENISTFOIICH HEe3aBUCHUMBIE OTIepaTOphl, M TOYKON Ha KOHIlEC. BBI30B QyHKIMH
SBIISIETCS. XOPOILIUM TPUMEPOM TpPEAUKATHOW (OPMBI: TJIaroil SBISETCS
uMeHeM (YHKIUU, a OpsMble JOMOJIHEHUS (BEIIM, Ha KOTOpbIE JEHCTBYET
[J1aroj) sIBJISIOTCS apryMEHTAMH.

BbI Taxke MOKeTe TOCMOTPETh HA ONEPaTOpHI THIIA IJIarojia, IOTOMY 4TO
OHM BBITIOJHSIOT HEKOTOpoe neicTBue Han omnepaHnamu ("oOwvekramu"). 31O
Pa3yMHO, TIO3TOMY MCHOJIB3YWTE Ty K€ CaMyl0 CXEMY, YTO U B aHIJIMHCKOM
NPEJUIOKEHUH, €CIM BaM HYXHO pa30MTh JJIMHHOE BBIPAXKEHHE Ha HECKOJIbKO
ctpok. [Tomernaiite 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 Moxere H0OUTHCS OOJBIIETO, MPOCTO COKPATUB HMMEHA
MOJNPOTpaMM 10 4Yero-To Oojee MPUEMIIEMOrO, TaK YTOOBl BCE OHHU
IIOMECTUJIMCH Ha OJTHOM CTPOKE.

3aMeTbTe, KaK 5 PacloIOKUI KPYyTible U (UTypHbIE CKOOKH B MPEIbITyIEM
pUMeEpe C LENbI0 MPUAAHUS ero CTPYKType Ooibiieit sicHocT. Y npu sToM s
WCIONIb30Ball  (UTYpHBIE CKOOKH, XOTS S3BIK OTOr0 HE TpeboBam, Ui
oOyeryeHusi TMoucKa omepatopa, cBszanHoro c¢ 1T, Craenmyrommii Tekct
MPOrpaMMbl YHUTAETCS C OOJNBIIMM TPYIOM, MOTOMY YTO XY>K€ BHJIHO, T
3akan4yuBaercs 1T 1 HaunHaeTcs onepaTtop:

ifT( 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. HonnporpaMMa AOJIZKHA MIOMEINATHCHA HA JKpaHe

3arparel Ha BbI30B noanporpamMm B Cu/Cu++ HEBENWKH; eciid sl (PYHKIIHH
yKa3aHo kirodyeBoe cioBo Inline, to 3arpar ¢aktuuecku Her. [lostomy
XOpOIlasi MBIC/Ib COCTOUT B TOM, YTOOBI CO3JaBaTh MOAIPOrpaMMbl YI0OHOTO B
oOpalieHnu pa3Mepa W HCIOJIb30BaTh WX B OOJBIIMX KonudecTBax. Mms
MOJIIPOTPaMMBI  TTO3BOJISIET JOOMBATHCS 3HAUMTENbHON aOcTpakiuu. Ecmm
HUMCHa BI)I6paHbI IMpaBUJIbHO, TO y BaC 3a4aCTYI0 MOXXCTC MCUC3HYTH HYXKJ/ia B
KOMMEHTapHUsIX.

BooO6iie, MHE HpaBHTCS, KOTJa paboyast 4acTh MOANPOTPaMMEI (€€ TeKCT, B
MEHBIIIEH CTeTeHH KOMMEHTapHUU 3arojioBKa M TaK Jajiee) BUIHA MOJHOCTHIO
npu peAaKTUPOBAHMHK,; OHA OOJDKHA LEJIMKOM IIOMEIIAThCA Ha 3KpPAHC WKW B
OKHE.

37. Hy:xHo o0ecnieynBaTh BO3MOKHOCTb pPacredyaTKu
BCEro TeKCTa MPOrpaMmMbl

Yacro mpormre HaiiTH ommOKYy Ha pacredyaTaHHOW CTpaHMIIE, YeM Ha JKpaHe,
naxke Ha OombimoM. Tekcr Ha Oymare Jjerde 4YuTaeTcss BCIEJICTBHE Oosiee
BBICOKOI'O pa3pellieHus] U JIydiiero (poKycHOro paccTOSIHUSI, YeM Ha JKpaHe.
I[Ipu »STOM BBl MOXETE pa3’IOKHUTh OyMakKHbIE pacle4yaTkKu 10 Bcei
MOBEPXHOCTH CTOJIa. BBl Bpsin I 4yeM-HUOYIb CMOXETe 3aMEHHUTh Oymary B
9TOM ILIaHE, €CJIU TOJIBKO y BaC HET MOHMTOpA C TUaroHajbio IOJITOpa METPa U
pazpemenueM 300 Touek Ha AOWUM.

Wrak, Bama mnporpamMMa JOJDKHA JIETKO TnedaTtatbes. [lommporpammer
JIOJDKHBI TIOMEMIAThCs 10 BO3MOXKHOCTH Ha OJHON crpaHmie (He Oomee 60
CTPOK), U HH OJIHAa CTPOKA MPOTPaMMbI HE JOJKHA OBITh TAaKOW JTMHBI, YTOOBI
HE IOMECTUTHCS B CTPOKY pacriedaTkul (0KoJIo 79 CUMBOJIOB, B 3aBUCUMOCTH OT
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mpudTa), JaKe eCI Ball TEKCTOBBIA PEAaKTOp MOANEPIKUBACT CKPOJLIIHHT I10
ropusoHTanu. Ecnu BBl BBIZETE 32 3TH TpeAessl, TO OyJaeTe BBIHYKICHbI
MCIIOJb30BaTh CTOJb MEJKWH HIpU(T ISl BHIBOJA, YTO COBCEM HE CMOXKETE
MPOYHUTATh CBOIO PaCIeyaTKy.

38. Ucnoab3yiiTe IITPUXOBYIO JUHMIO JIJISl 3PUTETHLHOIO
pa3jesieHus NoANPoOrpamMm

Sl Bcerna cTaBito TakOl KOMMEHTAPHUI:

HaJl KaXIeIM onpezaeneHueM ¢yHkiun. (M x ToMmy e, S HE HCIOJIB3YIO
IMITPUXOBYIO JIMHUIO HUT/AE Oojee). XOTS MyCThle CTPOKH 3aMedareiIbHO
MOJXOJAT JUIsl 3pUTENILHOTO pa3/iesieHus: OJOKOB MPOrpaMMbl, UCKIIOYUTEIHHO
UX Hcnojb3oBaHue He naeT dddekra. lltpuxoBas MTUHUS MeXIy (YHKIUIMHU
oOieryaer ux mNOWCK. Tak jke Kak IycTas CTpOKa YKa3bIBaeT Ha TpaHHILY
a63a1ia, MTPUXOBBIC JIMHUU MTOAOOHBI 3aT0JI0BKaM paszienoB. Eciu MHe Hy)HO
ele 0oJiee YeTKOe pas3esIeHe, TO 51 UCHOJIb3YI0:
) /=mmmmmmmmmmm—

/ /OIVICHBAKIINA TEKCT
//

[Tomymaiite 06 3TOM, KaKk O 3aroJioBKe IS TJaBbl. S cTaparoch HE MOMENIaTh
HUKaKUX KOMMEHTApHUEB, 32 HCKIIOYCHUEM IITPUXOBBIX JIMHUM, BHE (YHKIIUH,
MOTOMY 4YTO TaKh€ KOMMEHTApUHU 3aTPyIHSIOT OOHApPYXKEHHE OIpe/eIeHUi
atoii pyHKImu. [Ipu 3TOM 51 popMaTHpyrO PYHKIMH CIICTYIONIMM 00pa3oM:

void descriptive name( type descriptive name )

{

// Ecnu mMeHa OGyHKLUMM U apTyMEHTOB HEIOCTAaTOUHO COoIepXa-—
// TeNbHH, TO 4 IOMENal 3I0eCh KOMMEHTAPWUM, ONMCHBAWLIMI,
// uTo OHa mejlaeT. S OMyCKAaKw 3TOT KOMMEHTAPUM, €CJM MMeHa

// mocTaTouHO NOHATHH. (COOTBETCTByWIEE NPABUIIO TJIACUT :
// "He o6BbacHAll oueBumHOTO") .
//

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

// VI BHOBBb BH MOXETe HE MCIIOJb30BATh KOMMEHTAPWM, €CJIU

// uUMeHa IOOCTaTOUHO YyOauHHE.

//

// HakoHell, £ IOMemamn 3IeCb KOMMEHTAPWN, ONUCHBAKIMIA, KakK
// byHKUMS mejlaeT TO, UTO OHAa HejlaeT. VM CHOBa S MNPOIyCKamo
// BTOT KOMMEHTapuii, ecyiM NporpaMMa cama o cebe HOCTaTOUHO
// comepxaTrejibHA.

code goes here();

}
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39. IIpob6ea — oxun u3 Handoee 3¢ PeKTUBHBIX
KOMMEHTapueB

OTO KaXXeTCS MEJOYbI0, HO 3TO MOXKET YPEe3BBIYAMHO YIYyYIIUTh YUTAEMOCTh
Bamiel nporpammel. OOpaTuTe BHUMaHNE, KaK HCIIOIb3YIOTCS MPOOEIBl B ATOM
KHAT€ B KadecTBE OPraHU3yIOUIer0 CpeACTBa, H BBl TOWMETEe, Kak
HCIOJIb30BaTh UX B CBOeil coOcTtBeHHOM mporpamme. I[lycTtole cTpoku (Wiau
OTCTYIl B MIEPBOM CTPOKE) 3pUTENBHO pa3nensior ad3ambl. [Ipoben criemyer 3a
TOYKOM, HO HE JOJDKEH €i MpeaecTBoBaTh, MOTOMY YTO TOYKA 3aBEpIIAET
yT0-11100. Maest Bam sicHa. A BOT IpaBHJIa:

e Pa30OuBaiiTe TEKCT MpOrpaMMbl Ha JIOTHYECKHE KyCKH (T.e. ab3ambl), TIe
KaXIbI KyCOK BBINOJHAET OAHY omnepauuto. OKpyXKHUTE€ 3TH KyCKH WIH
MYCTBIMU CTPOKAaMHU, WJIH CTPOKAMH C (PUTYPHBIMU CKOOKaMH.

e 3a 3HAKOM MpENUHAHMS BCETAA JOJKEH UIATH MPOOet.

e Omneparopsl SBISIOTCS CcoOkpamieHusMu cioB. Kornma Bwel Buaute "+, TO
roopute "mitoc". [10100HO 1000My COKpAIEHHUIO, BBl JOJDKHBI OKPYKaTh
uaeHtudukarop npodenamu. (Hampumep: a + b uurtaercs "a mioc b",
a+b gutaercs "amroch").

e lckioueHue COCTABJISIIOT yHapHBIC oTIepaTophl, KOTOpBIC
paccMaTpuBalOTCS Kak ClIoBapHble NpeduKcsl win cypdukcel (*p, a--,
f(arg,arg) uT.m1.).

e . wm -> B Cu/Cut+ SBISIOTCS SKBUBAJICHTOM CHMBOJIA TIOYCPKHUBAHU.
Jlo u mocine Hux mpo6esoB ObITh HE TOJDKHO: p—>msg (), obj.msg ().

Bort npuMep TOro, UYTO MOXCET HpOHSOﬁTH, KOraa BBl t-ITO-HI/I6y,[[I)
yrIaKOBLIBaCTe CJINIIIKOM IIJIOTHO. PaCCMOTpI/IM:

int *p;

y=(x/*p++);

f(int /* BcTaska */);

Ecnu BB ynanute KOMMEHTapHH, TO TIOIY4HTE:

int *p;

y=(x

)7

Coueranue /* B BBIPAKEHUHM y= (X/*p++) paClUEHUBACTCI KaK CHMBOII
Hayajga KOMMEHTapHsl, KOTOpPBIA 3aKaHUYMBAETCS COYETAHUEM */ B BBI3OBE
¢ynakmuu £ (). (Takoil cioyyail MeWCTBUTENBHO CO MHOW IMPOW3OIIEN, W MHE
notpeboBajcs UeNblii JAeHb, 4YTOObl B HeM pa3oOpartbes. EctecTBeHHO,
KOMIIWJISITOP HE JaBal cooOmeHHid 00 omwuOKkax, MOTOMY 4YTO 37eCh BCE
CHUHTAKCUYECKH MTPABUIIBHO).
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Eme 3ameuanune mo JaHHOMY TOBOJY. MHE 9acTO MPHUXOAWIOCH IO3/IHEE
BUJIETh OOBSIBIICHUS TIOJIOOHBIC CIIETYIONIEMY:

int* X;
[IpoGiemMa cOCTOUT B TOM, UTO:

intx X, Yi

He OOBSBISAET JBA yKas3aTelsl, KaK IOJCKa3bIBACT paclpe/ielieHue MpoOeIioB.
31ech MBI UIMEEM Ha caMoOM Jiesie elle OJHy IpobieMy M3 poza "s Mory Ha
mo0oM si3bIke mporpamMmupoBanus nucarb kak Ha POPTPAHE". Beuio Obr
npekpacHo, ecnu O0b1 Cu paboTan Tak ke, Kak IOJCKa3bIBaeT MpEAbIIyIiee
¢dopmatupoBanue, HO 3T0 He Tak. [locie nmpaBuIbHOTO hopMaTHpOBAHUS

int *xX, Vi

CTAaHOBUTCA COBCPUICHHO ACHO, YTO X — YKa3aTcJlb, a ¥ — HCT.

40. Ucnoab3yiiTe OTCTYNBI B YeThIpe nmpodeJia

Huknac Buprt, kotopeii u3o0pen s3piku [lackans m Mopayna-2, oIHaXIbI
BBIITYCTWJI KHUTY, TZ€ BCIOIYy HCIOJB30BAINCH OTCTYIIBI B OJWH CHMBOJIL
Urenne a4 iaé¢ nuctuHroB 1N0Aa€l 14ici M3 cambIX TSDKEIBIX CIydyaeB B MOEH
npaktuke. Mcnonap3yiiTe 1ocTaTouHO OOJBIINE OTCTYIIBI, YTOOBI Balll YATATEINb
MOT CKa3aTh, YTO B TEKCTE€ BHIHO ab3aimbl; 4YeThIpe Mpodena KaxyTcs
UJCANTbHBIMH.

Bb1 10oKHBL fenaTh OTCTYNBI TIOCTe0BaTeNbHO. J{axke BO BHEIIHEM OJioke
MOJIPOrPaMMBbI JTOJIKHBI OBITH OTCTYTIBI. Takol BapUaHT HEPUEMIIEM:

void f( void )

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

}

MOTOMY YTO CIIMIIKOM TPYAHO HAlTH Hayano mnoxanporpamMmbl. CpaBHHUTE
IpEeIbIIYIINNA BapHAHT CO CIAEAYIOLIIM:

void f( void )
{
if( x)
yyy ()7
more code () ;
even more code () ;
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41. YcioBHbIE 0NIePATOPHI BBIIEISIOTCH 203alHBIMH
OTCTyNAMH

A ACJIaK0 3TO AAXKE B OIICpaTOpax U3 OHHOﬁ CTPOKMU:

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

a HC TaK:

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

O‘ICBI/II[HBIM HUCKIIOYCHHUECM ABJISICTCA:

if( by land )
{
one();
}
else iIf( by sea )

{
two () ;

}
else if( by air )
{

three ()

}
51 ucnonb30Ban 37ech CKOOKH MO IBYM IpUYMHAM. Bo-nepBhIX, s Kak-TO Momain
BHYTPb YCJIOBHOTO OIlepaTopa IpU OTIaJKe U 3a0bU1 BCTaBUTh CKOOKH, Kak B
CIIETyIOIIEM TEKCTE:

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

YTO IMPUBCIIO IPUBECIIO (baKTI/I‘-ICCKI/I K:
if( by land )

one();
if (debug)

printf ("Ox...");
else

ifT( by sea )

Co ckoOkamu mporpaMMa K TOMY K€ JIyulle yuTaercs. Sl gacto Hapymiaro
IIPaBUJIO a03alHBIX OTCTYNOB, KOTJa MCIOJIb3Y0 (hOpMaTUpPOBAHUE AJIS TOTO,
YTOOBI MOKa3aThb C KPHUCTAJIBHOW SICHOCTBIO, YTO IPOUCXOIUT. AKKypaTHbIE
CTOJIOLBI A€TAIOT 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)two();
else if(by tunnel)three();

ITonoOHBIH KOJ HUKYAA HE TOAUTCS:

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

CauikoM MpocTo ciiyyaiHo caenaTh cielyronee:
while (i < 10 );
++1i;
(dpyrumu cinoBamu, "BeuyHO cpaBHUBaTh i ¢ 10, 3areM yBenuuuTh 1i"). Ecnu
TOYKA C 3aMATON HUKOT/Ia HE CTABUTCS B KOHIIE CTPOKH, HaunHatomleics ¢ for
wm whille, To BBl MOXeTe HCIONb30BaTh YTHIUTY MOMCKA CTPOKH THUIIA grep
JUIsl OOHAPY>KEHUS TAKUX MPOOIIEM.

41.1. KomMeHTaApUM J0/KHBI HMETH TOT K€ OTCTYII, YTO
U OKPYKAIOIIUI TEKCT MPOrpaMMbl

AOG3aiHble OTCTYNBl NpEJHA3HAueHbl Al TOTO, YTOOBI CHENaTh CTPYKTYpY
Ballel IpOrpaMMbl JIETKO IOHATHOW. Ecim BBl OpraHmsyere OTCTYIBI B
KOMMEHTapusX OeclopsJoYHbIM 00pa3oM, TO 3TUM BbI JIMIINTE UX CMBbICIA.
KomMmeHTapuii B crenyromei nporpaMme J10/KeH ObITh CHa0)KeH OTCTYIaMu:

£()
{
/* 3mecb umeT
** OJIMHHBEY KOMMEHTapuil
*/
code () ;

}

3neck MMeeTcst CXOaHas mpodiema:

£0o

L

INt local var;

int another local var;
code () ;

}

OTCYTCTBI/IC OTCTYyIIa IIpU OMNPCACIICHUN JIOKAJIbHBIX INMCPEMCHHLBIX 3aCTaBJIACT
MMpCAINOJIO0XNUTb, YTO OHHU HaXOASATCA B TOH JKe 00JacTH BUJIUMOCTH, YTO MM
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GyHKIMYU (KOTOpas SIBJIAETCS TII00ambHOM). Tak Kak 3T0 He TaK, TO BbI IOJDKHBI
CacjaTb OTCTYII, YTOOBI YKa3aTb Ha 00J1acTh BHUJIUMOCTH:
£0
{ -
INt local var;
int another local var;
code () ;

}

42. BoipaBHuBaliTe CKOOKH BEPTHKAJIBHO 110 JIEBOM
rpaHuue

Wnorpa nouck orcyTcTByIOmEd GUTypHON CKOOKH MPEBPALIACTCS B KPYIHYIO
npobnemy. Ecnu Bbl BbIHEceTe CKOOKHM TyjAa, TJ€ MX XOpOILIO BUAHO, TO HX
OTCYTCTBHE OYyJeT Cpa3y k€ 3aMETHO:

while ( some condition )

{

// BHYTPEHHMI BJIOK

1
51 B camoM jiesie He JI00JII0 Tak HazbIBaeMbli cTiiib KapHurana n Puun:

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

}

3,ILGCB HC TOJIBKO TPYAHO ITPOBCPUTH CKOOKM Ha MMapHOCTb, HO U OTCYTCTBHUC
3PUTCIIBHOTO pPa3AaCiiCHUA 3a CUCT CTPOK, COACPIKAIIUX JIUMIIb OTKPBLITHIC
CKOGKI/I, BCACT K YXYAUICHUIO YUTAEMOCTH.

43. Ucnoub3yiiTe CKOOKH, €CJIM B YCJIOBHOM oIlepaTope
umeertcsi 0oJiee, 4eM 0JIHA CTPOKA

OTO mNpaBUIO MPUMEHSETCA, €CIM Jaxe JOMOJIHUTEIbHBIMU CTPOKaMU
sBJsieTcss KoMMeHTapuil. [IpoGiiema 3aKkimroyaeTcs B TOM, YTO CIHIIKOM JIETKO
CIly4aifHO 100aBUTH Jpyrod omeparop W 3a0bITh JA00aBUTH CKOOKU. Tekcr,
MOI00HBIN HIKECIEeyIolIeMy, OoJiee Ha/IekKeH:

if( something() )

{

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

* "JTo Kakux sxe nop Thl, KaTuiuHa, Oy/elllb UCIILITHIBATE HAILE TEPIEHME..." — HA4aso
u3BecTHOM peun Lunepona. — Ilpum. nepes.
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*/

somethig else();

55



Yactp

NmeHa 1 uaeHTH(PUKATOPLI

Hwmena urparot BaxkHyto pousib. [IpaBuiibHO BHIOpaHHBIE UMEHA MOTYT CHIENaTh
OpOorpaMMy IOUCTHHE CaMOJOKYMEHTHPOBAHHOW, He TpeOys COBCEM WM
TpeOysl Majio JOMOJIHUTENBHOrO Habopa B BUAE SBHBIX KOMMeHTapueB. [1moxo
BBIOpaHHBIE MMEHa (HampuMmep, state — COCTOSIHME WM IUTaT ?) MOTYT
N00aBUTh HEHYXXHYIO CJIOXXHOCTh B Bally IporpamMmy. JTa 4YacTb KHHUTHU
COJICP>KUT MpaBUjia BHIOOpA UMEH.
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44. UMeHa D0KHBI OLITH O0BIYHBIMH CJIOBAMHA
AHIJIMHCKOro0 SI3bIKAa, OMUCHIBAIOIIIUMH TO, YTO
nejaeT GyHKIUsI, APTYMEHT WU NepeMeHHast

W30eraiite  aO0peBuaTyp; OHM YyXYyALWIAIOT YHUTA0EIBHOCTH MPOTPaMM.
Hekotopbie 1m0 mpuBBIYKE MPOAOIDKAIOT HCIIONB30BaTh a0OpEBHATYPHI, YTO
MPUBOIUT K aOCYpAHOW TpaKTHKE, THMA OTOPACHIBAHHS TIOCICIHEH OYKBBI
CJIOBa WJIM yAaJIeHUS M3 HEro BCeX TJIaCHBIX. Bo3pMeM CTpaHHO Ha3BaHHYIO
¢yuxiuio UNIX creat () ; oueBUAHO, UTO create () myurie. S Takxke BUAET
CTpaHHOCTH THIIA 1nghth BMecTO length U mt BMecTO empty.

[Ipu »sToM oOmenpuHsATHIE ab0peBHATYpbl SBISIOTCS  OYEBUIHBIMU
UCKITIOYEHUSAMU. BOT TOT MUHUMYM U3 HUX, KOTOPBIM s ITOJIB3YIOCh CaM:

col — HMHAEKC CTOI0I1a;

cur — TEKYIIHH;

i3 — 0000IIeHHBIE CYETYHUKH I[UKJIOB;

max — MakcuMyM (0OBIYHO B KauecTBe npedukca win cypdukca);

min  — MUHUMYM (OOBIYHO B KadyecTBe mpedukca mwiu cydduxca);

obj — 00001IeHHbI 00BEKT (MMeeTcsl yKa3areiah Ha 0a30BbIN Kiacc,

HO MPOU3BOJIHBIA KJIACC HE U3BECTEH);
p ptr — 000OIIEHHBIN yKa3aTelNb,
s str — cTpoka (B s3eike Cu 00bI9HO Char*),

HO HE yrIOTpC6J'IHI\/'ITe ux, €CJIn Ha3bIBAaEMBEIIT 06’bCKT HCIIOJIB3YCTCA HC KakK
00001ieHHbIH. HarprMep, i ©MeeT CMBICI UCIIOJIb30BaTh B KAUECTBE CUCTYMKA
UKJIa B OIepaTrope for, €CJIM OTOT CYUHCTYHUK HMCIIOJIB3YCTCA IIPOCTO OJIA
moacyeTa yuciia HTepaHHﬁ:
for( i = 10; --i >= 0; ) // mapucoeare 10 Tupe
putchar ('-");
HCHOJ’IB3YﬁTe HaCTOAIIIEC NMs, €CIIN BbI HpI/IMeHﬂCTe CUCTUUK IJIA LIerO-HI/IGYI[B
OTJIMYHOI'O OT cUcTa. CpaBHI/ITe 9TOT KO
for( i = 0; i < imax; ++i )
for( j = 0; j < jmax; ++j )
move cursor( i,j );
CO CJICAYHOIINUM:

for( row = 0; row < max_row; ++row )
for( col = 0; col < max _col; ++col )
move cursor ( row, col );

S Taxke u30eraro UCMOJB30BaTh X U y BMECTO row U column. OQHO U3 paHee
yKa3aHHBIX MpPaBUJ PEKOMEHAYET IPOIyCKaTh MPOTPaMMy Yepe3 CUCTEMY
npoBepku opdorpaduu. JleiicTBUTEN HOE JOCTOWHCTBO 3TOTO METOJa COCTOUT
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B TOM, YTO OH HO6y>K,I[a€T BacC MCII0JIb30BaTh B KAYECTBE HMEH OOLIYHBIE CJIOBA.

44.1. He ucnoJib3yiiTe B KauecTBe HMEH TapadapuiuHy

OTnmuHbld  O0pa3en Takoro TOAXOJa MOXKHO HaOmogaTh B JTHOOOM
npeuiaraeMoM Microsoft mpumMepe nporpamMmsbl, X0Ts 3Ta podiieMa HU B KOEM
cllyyae He orpaHM4MBaeTcs Koprnopanueil Microsoft. Bce nemoHncTparionssle
nporpamMbl  Microsoft Windows BKIIIOYAarOT THUI TIEPEMEHHOW B €€ HMS.
Hampumep, oObsBIIeHHE THITA:

const char *str;

6y,£[eT CACIAaHO CICAYIOLINM 06pa30M2
LPCSTR lpszstr;

[lepeBenure lpszstr kak "ykazaTeslb TUIAa long C KMEHEM Str Ha CTPOKY,
okaHumBarmytocss 0". Ha camom peme 3mech HECKONBKO MpoOiieM, He
MOCNIEAHEH M3 KOTOPBIX SIBISETCS TOT (akT, uTo LPCSTR CKphIBaeT Halle
oOBsIBIICHHE yKa3arens. Tem He MeHee, 00CyKaaeMoe MPaBHIIO MOCBSIIACTCS
npobiieMe caMoro UMeHH.

OTOT CTUJIb BHIOOpA UMEH Ha3bIBAETCS "BEHIePCKON" 3aMUCHIO MO Ha3BaHUIO
POOVHBI PYKOBOAMTENS OTHeNa mnporpamMupoBanus Microsoft Yapneza
CaiiMOHM, KOTOpPBIH ero m300pen. (a He TMOTOMY, YTO €r0 HCIIOJIb30BAHHE
npugaer nporpamMmam Microsoft Takol Bu, Kak OyJITO OHM HaIMCaHbl Ha
BEHI'EPCKOM SI3BIKE.)

Benrepckast 3anuch meiaecoodpasHa IS s3bIKa acceMOiiepa, B KOTOPOM Bce,
YTO BBl 3HAETE O NMEPEeMEHHOW — 3TO ee pa3Mep. Brirouenne mHpopMaum o
TUTIE B UMS TIEPEMEHHON IMO3BOJISIET BaM KOHTPOJIHMPOBATH NMPABUIBHOCTh €€
ucronb3oBanusa.” SI3elku  Gomee BbIcOKoro ypoBHs Ttmma Cum u  Cut+
WCTOJB3YIOT JJIS 9TOU IIeNTN 0OBSABICHUE TIEPEMEHHBIX.

HoxTop CaiiMOHM HECKOJBKO pa3 B MEYaTH 3aUIIAT TaKOH METOJ] 3aIUCH,
HO s OBl HE CTaJl ero pekoMeHaoBaTh M mporpamMm Ha Cu wim Cut++. Ilo
MOEMY MHEHHIO, BEHrepckas 3amuch HE JaeT HUYEro, KpoMe YXyIUICHHs
yUTaeMOCTH mporpamm. [lpocTele str wiaM string 3HAYUTENBHO JErde
YUTAIOTCS U COAEpKaT Ty ke uHdopmaruio. Eciu Bam Ha caMoM Jiesie Hy>KHO
Y3HATh THII, TO JUIS 3TOTO JOCTATOUHO BEPHYThCS K ONPEICICHHUIO.

2 5] mOMO3pEBalo, YTO BEHIepCKasl 3aIHCh TAK MHTEHCHBHO HCIIONB3YETCS BCIEACTBHE
TOro, 4To OoJbInas yacTh Microsoft Windows Hamucana Ha si3bIke acceMOiiepa.

3 Tlo kpaiiHeii Mepe, OHO JOIKHO ObITh. S IO03PEBAI0, UTO HEKOTOPHIEC SHTY3UACTHI
BEHT'ePCKOM 3aIMCH TaK IUI0XO OPTaHH3YIOT CBOM IIPOTPAMMBI, UTO TIPOCTO HE MOTYT HAWTH
HYKHBIC 00bsBIICHUS. BKiTFOast TUIT B MMs1, OHN M30aBJISIOTCS OT MHOTHX YacOB MTOUCKOB B
HEy/Ia4uHO CIPOEKTHPOBAaHHBIX JIMCTUHTaX. [IporpaMmbl Ha si3bIke accemOuepa, KOTOphIE MO
HEOOXOJMMOCTH BKJIIOUAIOT B Ce0Sl MHOXECTBO TJIOOAILHBIX [TEPEMEHHBIX, SIBIISIOTCS
OYEBUIHBIM MCKITFOUCHUEM.
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CymecTByeT u 0oJiee pacipOCTpaHEHHBIH, XOTS U MEHEE PaJUKAIBbHBINA MIPHEM,
pu KOTOPOM HMMEHA yKa3aTeslel HAauWHAIOT CHMBOJIOM P. DTa MPAaKTHKa TOXE
3arpoMOXKJIaeT MmporpaMMmy. Bbl Bep He HauMHAeTe UMEHa LEIOYMCICHHBIX
nepeMeHHbIXx Ttuna Int cumBoioM 1, mepemenHbix Tuna double — d, a
¢ynkuuit — £? OueBUAHBIM HCKIIOUYEHHEM SBIISETCS CIy4ail, Korma y Bac
ecTb OOBEKT W yKas3aTeldb Ha 3TOT OOBEKT B OJHOW M TOHM ke oO0mactu
BUJMMOCTH:

char str[128], *pstr = str;

C I[perﬁ CTOPOHBI, IJIs1 YKa3aTeCyid, BEPOATHO, JTYUHIC COACPIKATCIBbHOC HUMH.
CpaBHure:
char str[l1l28], *first nonwhite = str;
while ( isspace(*first nonwhite) )
++first nonwhite;

// B srom curyauum mma *first nonwhite rosopmT BaM ropasno
// ©omblme O TOM, UTO HejlaeT IepeMeHHas, uYeM npenwnymee "*pstr".

45. UMeHa MaKpOCOB JI0JI’KHbI 3aNIMCHIBATHCS
3AT'J/IABHBIMU BYKBAMMU

Kak nokaspiBaeTcs B IOCIEAYIOLIIMX pa3feiax, MakpoChl 4YacTO BBI3BIBAIOT
no6ounsle 3¢dexTsl. [103TOMy 1HOJE3HO UMETHh BO3MOKHOCThH OINPENENIUTh C
HEepBOro B3IJIA/A, YTO y Bac sBJIsETCS MakpocoM. KoHE4HO, BBl HE JIOJIKHBI
UCIIONIb30BaTh TOJIBKO 3arjaBHbIe OYKBBI AJIsl 4ero-HUOYIb TOMHUMO MaKpOCOB,
MHa4e Bbl HE JOCTUTHETE LIEJIM IaHHOTO IpaBuUiIa.

45.1. He ucnoJib3yire 3arJJaBHbIX OYKB /51 KOHCTAHT
nepeyncjaeHust

JlomkHa ObITh OOecreueHa BO3MOXKHOCTb 3aMEHbl KOHCTAaHT, OIPEEICHHbBIX B
NEPEeYNCIICHN, Ha IEepeMeHHylo Tuna const. Eciu ee uMs 3alUCcaHO
3arjJaBHbIMU OyKBaMH, TO BaM IPHIETCA €ro MeHATh. Kpome Toro, mMeroTcs
eme 1 npoOieMbl ¢ MakpocaMt (BCKOpe OyayT pacCMOTpPEHBI), KOTOPBIX HET y
nepeuncienuil. [loatomy Oyner mojae3Ho UMETh BO3MOKHOCTb PA3JINYaTh UX C
IEPBOTrO B3IJIsA.

45.2. He ucnoJib3yiTe 3arJiaBHbIX OyKB B MMEHaX
THIIOB, CO3AAHHBIX P noMoiu typedef
Tak kak MAaKpoC TaK¥XE MOXET MHCIIOJIb30BATHCA B MAHCPEC, HOIIO6H01>1

typedef, TO TOJIE3HO 3HATH MOYKET WUIM HET YTO-TO OBITH HMCIIOIL30BAHO B
Ka4eCTBC CUHTAKCUYCCKH ITPABUJIBHOI'O THIIA. HaanMep, nMes:

typedef void (*ptr to funct) (int );
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BbI MOJKCTC HAITUCATDh CJICAYIOIICC:

(ptr_to funct) ( p ); // mnpeobpaszyeT p B yKasaTeJsb Ha QYHKLMDO
ptr to funct f(long); // f BosBpamaeT ykasaTesib Ha OYHKLMO

Maxpoc Tuna:
#define PTR TO FUNCTION void (*) (int )

IIO3BOJISACT BaM CIACIATh Hp€06p330BaHI/ICI
(PTR_TO_FUNCTION) ( p )7

HO HE MO3BOJISIET OOBABUTH (PYHKITHUIO:
PTR TO FUNCTION f (long);

VYka3aHHbBII MaKpOC IPU NOJCTAHOBKE JIAET:
void (*) (int ) f(long);

HO KOMITWJIATOPY HYKHO:
void (*f (long)) (int );

Wms Tuna U3 CTpOUHBIX OyKB HE BBI30OBET HHUKAKUX MPOOJIeM IPU UYTEHHHU,
IIOTOMY 4TO II0 CMBICILY BBl BCEIla MOXKETE CKa3aTh, UCIIOIB3YETCA JIU OHO AJIA
THUIIA WU HET.

46. He moab3yiitecb umeHamu u3 cranaapra ANSI Cu

WnenTudukatopbl, HauyMHAIONIMECS C CHUMBOJA NOJYEPKHBAHUSA, U HMEHA
THIIOB, OKaHUMBAIOLIMECS Ha _t, ObUIM 3ape3epBUpoBaHbl cTaHzaptoM ANSI
Cu 115 MCTIOIB30BaHUS pa3paboTYMKaMU KOMIWIATOPOB. He ncnone3yiite 3tu
cumBoutbl. Takoke nzberaiite umen QyHkiwii, Bomeqmux B ctangapt ANSI Cu
u B nipoekT crangapra ISO/ANSI qs Cu++*,

47. He noas3yiitec umenamu Microsoft

DTO MOXKET IMOKa3aThCs MPABUIIOM, CIEMU(UIHBIM TOJIBKO 11 Microsoft, HO
Ha CaMoOM JIeJie 3TO He TaK (Y4UThIBas MMEIOIIYIOCS CKJIOHHOCTh Microsoft k
MHUPOBOMY TOCIOJACTBY). JI1000H, KTO 3a00THTCS O MEPEHOCUMOCTH, TOJKEH
paccUMTHIBATh Ha TO, YTO €r0 WM € MPOorpaMMma CO BPEMEHEM MOXKET WU
paboTaTh TOA YNpaBICHHEM OIEPAIMOHHOW cUcTeMbl Microsoft, wmm
B3aMMOJIEHCTBOBATh ¢ OMOIMoOTEKOM KitaccoB Microsoft. bubamnoreka MFC,
HampuMep, MepeHeceHa Ha Macintosh ¥ BO MHOTHE OIEPalMOHHBIE CPEIbI

* B asrycre 1998 r. crannapt paruduuuposan B Bune "ISO/IEC 14882, Standard for
the C++ Programming Language”. Tlonynsapuo usnoxeH B kuure: Crpayctpyn b. S3bik
nporpammupoBanus C++, 3—e msn. /Ilep. ¢ anrn.—CII6.; M.: "HeBckuii nuanekt" —
"UzmatensctBo BUHOM", 1999.-991 c. — Ilpum. nepes.
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UNIX/Motif Ha MOMEHT HamWCaHHUS STOW KHHUTH, W, BEPOATHO, MOSBUTCS HA
JPYTHX OTEPAIlMOHHBIX CHCTEMax B OJNIKalIeM Oy TIyIieM.

Ha Moment Hamucanuss »TOH KHUTM HMHTEepdEHC  MNPUKIATHOTO
nporpammupoBanus Windows (API) Bximrouaer B cedst okono 1200 ¢pyHKuuii.
bubmoreka MFC, ObICTpo BBITECHSIONIAs TEPBOHAYAIBHBIN HHTEpEHc Ha
s3pike Cu, nobasisier okosio 80 ompenenenuit kinaccoB. K coxanenuto, MeTos
Microsoft coctonut B 100aBICHUN KaXABIH pa3 JAOMOTHUTENBHBIX (PYHKIUN U
KJIaCCOB B HOBYIO BepcHio koMmmisaTopa. Eciim Microsoft ciywaiino Beioeper B
KadecTBE UMEHHU Ui (DYHKIIMM WIHM KJIacca TO, KOTOPOE BBl MCHOJB3yeTe /s
KaKHMX-TO APYTHUX LIeeH, yrajainTe, KOMy U3 Bac IPUAETCSA €r0 CMEHUTh?

Tak kak HM OauH U3 uUAEHTU(DUKATOpPOB Microsoft He COOTBETCTByeET
crangapty ANSI Cwu, TpeOyromeMy, dYToObI HMEHa MOCTaBISEMBIX
pa3paboTINKOM OOBEKTOB HAYMHAINCH C CHMBOJIA MOJYEPKUBAHHSA, TO BBI
JOJKHBI TIPEIOXPaHAThCs, U30erasi WCMOJb30BaHUs COTJIAIICHUH MO BBIOOPY
uMeH B ctusie Microsoft:

e Bce numena ¢ynknuit Microsoft ucmonb3yrot cormamenus B ctmie [lackans
0 Cmecu3arnaBHEXVICTPOUHEIXBYKE (), © OHA BCErJa HAYMHAOTCA C
3ariaBHOW OYKBBL. S MpEeArnouYuTar0 MMEHa TOJBKO M3 CTPOUYHBIX OYKB C
CUMBOJAMH  TOJYEpPKUBaHMA, HO dYTo OBl BBl HH  BBHIOpamH,
HeVlcnomnpaynreCrunsMicrosoft (). @yHkuuu-uiensl B kinaccax MFC
HCIOJIB3YIOT TO K€ CaMO€ COTJIAIICHHUE.

e Bce wumena xkmaccoB Microsoft waumnatorcs ¢ 3armaBHoir "C" ¢
nocneayroeit 3arnaBHoit 0ykBoil (Hanpumep, CString, CWnd, CDialog
u T.1.). HaganpHas "C" Mano 4To maet, Kpome Oecropsaka, U ee TMpoIycK
yaanseT Hac oT obmactu uMeH Microsoft.

e Omgna w3 Hambosee  (yHIAMEHTAIBHBIX  3amoBefied  OOBEKTHO-
OpPUEHTHPOBAHHOTO MIPOEKTHPOBAHUS 3arpenaer OCTaBJISATh
HE3alllMILEHHbIMU JaHHbIe-WICHbl B ONpeNeJIeHUU Kiacca. TeM He MeHee,
MHorue kinaccel MFC uMeroT OTKpbIThIE TOJS JaHHBIX. Bee 3t mons
HauMHAIOTCA C m , HE HMEIOIIMX JPYroro Ha3HauyeHHs, KpOMe Kak
YBCJINYHUTDH 6CCHOp$II[0K. Tem ne MCHEC, Mbl MOXCEM HUCIIOJIb30BATH ITY
OeccMBICIUILy JUIsl TOro, 4TOObl HE HAYMHATh MMEHA CBOUX COOCTBEHHBIX
noirel ¢ m M TakuM o0Opa3oM JIETKO OTJIMYaTh CBOU UJIEHBI OT
yHacIIeJIOBaHHbIX U3 6a30BbIX Ki1accoB MFC.
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48. U30eraiiTe HEHYKHbIX HACHTU(PHUKATOPOB

MmeHa 111 KOHCTAHT 4acTo BooOlle He HykKHbI. Hanpumep, He onpenensiite
3HaueHMs, BO3BpalllaéMble IpU OLIMOKE; €CIM BO3BPAILACTCS BCETO OJHA
omuOKa, Bo3BpaTuTe npocto FALSE. He nenaiire Tak:

enum { INSERT ERROR, DELETE ERROR };

insert ()
{

/...

return INSERT ERROR;
}

delete()
{

/...

return DELE TE ERROR;
}

a TmpocTo Bo3BpaTHUTe O B Ciydae OIMMOKM M B Clydae ycmexa Jo0oe
MpaBUIbHOE 3HAYCHUE THIIA 1.

49. UmeHOBaHHBbIEC KOHCTAHTHI Il OyJIeBbIX BeJTUYHH
peaKo He0OX0AUMBbI

Bribop HEBEepHOro HMEHHM MOXKET J100aBUTHh 3HAUYUTEIBHYIO HEHYXHYIO
CIOKHOCTh B Bally NporpaMMmy. PaccMOTpuUM ClEAyIOLIyI0 MPOCTEUIIYIO
(GYHKIHIO, KOTOpAs MOACYUTHIBAET KOJIMYECTBO CJIOB 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 3aCTaBHUJIIO HAC BBECTH JBa HEHYXXHBIX
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uaeHTH(UKaTOpA: IN WORD M BETWEEN WORDS. Temnepp B3IJIAHHTE Ha 3TOT
BapHUaHT:

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;

}

[lepermMeHOBaHNE HEYETKO HA3BAaHHOM MEPEMEHHOW state BO YTO-HUOYb,
YTO JAECWCTBUTEIBHO OIKCHIBAET HA3HAYEHHE IEPEMEHHOM, IMO3BOJIIO MHE
HCKJIIOYUTH OyneBbie MMEHOBaHHEIE KOHCTaHTBI IN WORD 51
BETWEEN WORDS. IlomyunBIascst moanporpaMma MEHbIIE U JIEr4e YATAETCS.
Bor apyroit npumep. Cieayroias nmporpaMmma:
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;

t;
.is_left child = 1;
f( t.is left child )

-t

* B cranpnapre ISO/IEC 14882 cymectByer Tuil ‘bool’. FIMeeT cMbICIl 3aMEHUTH THII
HEepeMEeHHOH is left child na bool.— Ped.



64 IIpaBuja nporpammupoBanus Ha Cu u Cu++
/..

TEeM CaMbIM HCKJIFOYasl J[BA HEHYXHBIX HIeHTU(uKartopa. 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);

TpeOyIOIMii YeThIpeX UACHTU(HUKATOPOB (TP UMEHOBAHHbBIE KOHCTAHTHI U UIMSI
¢ynkiun). Jlyumie, XoTs 3TO HE BCerja BO3MOXKHO, HCKIIIOUUTH CEJIEKTOPHYIO
KOHCTaHTY B TOJIb3Y JOTIOJTHUTEILHBIX (DYHKITHIA:

some_behavior (x);

some other behavior (x);
some third behavior (x);

OOpatHOIl CTOPOHOI 3TOI MOHETHI sBIsETCS BbI30B (YHKUIMHU. PaccMoTpum
CJHEAYIOIHUN MPOTOTHIL:

create window( Int has border, iInt is scrollable,
int is maximized );

S cHOBa BI>I6paJI palMOHAJIbHBIC MMCHA JJId HCKIIFOUCHUSA HCO6XOI[I/IMOCTI/I B
MMEHOBAHHLIX KoHcTaHTax. K COXKAaJICHHUIO, BBbI3OB 3TOI (I)YHKI_II/II/I IIJ10XO0
qUTacM:

create window( TRUE, FALSE, TRUE );

IIpocTo B3risiHYB Ha TaKOW BBI3OB, S HE MOJYYy HUKAKOTO MPEACTaBICHUS O
TOM, Kak OyJeT BBITIISAACTh TO OKHO. HeckoibKko WMEHOBAaHHBIX KOHCTAHT
MPOSICHSIOT 0OCTOSITENTLCTBA B 3TOM BBI30BE:
enum { UNBORDERED =0; BORDERED =1}; // HyxHO IokKasaThb
3HauYeHu4d,
enum { UNSCROLLABLE=0; SCROLLABLE =1}; // wmu create window ()
enum { NORMAL SIZE =0; MAXIMIZED =1}; // He Oymer paboTarhb.

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

HO Tenepb y MEeHs Jpyras npobiema. 51 He Xouy UCIO/Ib30BaTh UIMEHOBAHHbBIE
KOHCTaHTBI BHYTpH CaMOil create window (). OHH 31€Ch TOJIBKO AJIS TOTO,
4TOOBI CAENaTh €€ BBI30B 0o0Jiee YMTAEMBbIM, U g HE XOUy 3arpOMOXKJAaTh 3Ty
(YHKIHIO TAKUM KOJIOM, KaK:
if( has border == BORDERED )
/]

CpaBHHUBasA €ro € Goitee IPOCTBIM:
ifT( has border )
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/).

[TepBelii BapuaHT YpOIJIMB W MHOTOCIOBeH. K CcOXaJeHHIO, €ClIU KTO-TO
M3MCHUT 3HaUYC€HWE WMEHOBAHHON KOHCTaHTHI BORDERED, BTOpOW OIEpaTop
iT He Oyzaet paboTaTh. Sl 0OBIYHO COTJANIAIOCHE C MHEHHEM, YTO TTPOTrPAMMHUCT,
3aHMMAIOIIUNCSA  CONMPOBOXKIECHUEM, HE JIOJDKEH  MCHSTh  3HAYCHHS
UACHTA(DHUKATOPOB, KaK s 3TO MPOEIIAT B IPEABLIYIIEM IIPUMeEpE.



Yactp

IIpaBuiia 00bIYHOIO
IPOrPaAMMMIPOBAHUSA

DTa dYacTb COACPIKUT IIpaBujia, OTHOCAIIMECA K HallMCaHUIO COOCTBEHHO
HCXOJHOI'0O TEKCTa MpOrpaMmsbl, B OTIIMYHUEC OT HpCIILII[ymeI 4acCTu, B KOTOpOﬁ
paccMaTpuBaiIacChb pa3pa60TKa nporpaMMhbl B IE€JIOM. Ot npaBuia HEC CIMIIKOM
3aBUCAT OT BBI60pa sA3bIKa IPpOTrpaMMHPOBAHUA.
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50. He nyTaiiTe NPUBBIYHOCTHb C YUTAEMOCTbIO

(MUnmu  cunapoM  "HAcToAWIEr0 — MPOrpaMMHUCTa,  KOTOPBIA ~ MOXKET
nporpaMMupoBaTh Ha Jr000oM si3bike kak Ha DPOPTPAHe"). Muorue moau
OBITAIOTCSA 3JI0YMOTPEONIATh MPENpPOIEeccCOpoOM sl TOro, 4ToOsl mpunatb Cu
OoJbIlIee CXOJICTBO C KaKUM-HUOYAb IPYTMM SI3BIKOM IPOTPaMMHUPOBAHMUS.
Hanpumep:

#define begin {

#define end }

while ( ... )
begin
//

end

OTa MpakTUKa HHUYEro HE JaeT, KPOME TOro, YTO Ball KOJ CTAaHOBHUTCA
HEYUTAEMBbIM JJIs1 KOTro-HMOy/ab, KTO HE 3HAaeT TOro SsI3blKa, KOTOPBIA BBI
cTapaeTecb UMUTHpoBaTh. s mporpamMmucrta Ha CH KOJ CTaHET MEHeEe
YHUTaeMBIM, He 00JIee TOro.

PoactBennas mpoOiema  cBsi3ZaHa € HCIOJB30BaHHEM  MaKpOCOB
npemnporeccopa AN CKPBITHS CUHTakcuca oObsiBieHwit Cu. Hampumep, He
JIETIalTe CIEYIONIETO:

typedef const char *LPCSTR;
LPCSTR str;

[TogoGHBIE BelM BBI3BIBAIOT MPOOIEMBI C COMPOBOXKICHUEM, ITIOTOMY YTO KTO-
TO, HE 3HAKOMBII C BalllUMH COIJIALICHUSMH, OYyIET JOJDKEH IMPOCMaTPUBATh
typedef, 4toOBbl pa3oOparbcs, YTO MPOUCXOAUT Ha CaMOM JIeJe.
JlononHuTenbHAs MyTaHULa BO3HUKAET B CU++, MOTOMY YTO YUTATENb MOXKET
MHTEPIIPETUPOBATh MPOHMCXOJIIee, Kak ompeneneHue odbekra Cut+ wu3
kjacca LPCSTR. bonpmuHCTBY niporpaMmMucToB Ha Cut++ He PUAET B FOJIOBY,
yTo LPCSTR sBusiercs ykazareneM. O0bsBneHus Cu O4eHb JIETKO YHTAIOTCS
nporpammuctamu Ha Cu. (Kcratu, He myTaiiTe BBIIIEYOMSIHYTOE C pa3yMHOM
NPAaKTUKOW ompesesieHuss Tuna word B Bujae 16-OMTOBOro ymucia co 3HAKOM
JUIS TIPEOJIOJICHUST TIPOOJIEeMBI TIEPEHOCHUMOCTH, TpHCyIeil Tumy INnt, pasmep
koToporo He onpeneneH Hu B ANSI Cu, Hu B ANSI Cut++).

K tomy ke, MHOTHE MpOTrpaMMHCTBI M30eraloT yCIOBHOW omepanuu (?:)
IIPOCTO IOTOMY, YTO OHA MM Ka)KeTCs HeNoHATHOW. Tem He MeHee, 3TO
YCIIOBHOE BBIPAKEHUE MOXKET CYIIECTBEHHO YIOPOCTHTHh Ball KOJI W,
CJIEICTBEHHO, C/ENaTh €ro Jy4lle YUTaeMbIM. S 1ymaro, 4ro:
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printf ("%$s", str ? str : "<oycTo>");

ropasao 3JICTAHTHEEC, UYCM:

if ( str == NULL )
printf ( "<mycTto>" );
else
printf ( "%s", str );
Brl k TOMy € SKOHOMHUTE Ha ABYX BBI30BaX printf (). MHe Takxke 4yacto
MPUXOAUTCA BUJETh HEMPABUIBHOE MCIIOIB30BaHUE omnepanuii ++ u ——. Bech
CMBICII aBTOMHKPEMEHTa WM aBTOACKPEMEHTa 3aK/II0YaeTCid B COCIUHEHUU
3TUX orepauuil ¢ Apyrumu. Bmecro:
while ( *p )

{
putchar ( *p );

++p;
}
WJTU:
for( ; *p ; ++p )
putchar ( *p );
HCTOJIB3YUTE:
while( *p )

putchar ( *pt+t );

OTOT KOJ BIOJHE YWATaeM JUIsi KOMIIETEHTHOr'O MporpamMmucra Ha si3bike Cu,
Jlake eciu eMy HeT skBuBajieHTHOH omnepatu B @DOPTPAHe wnu [Nackasne.

Bl Takxke HUKOTa HE TOJIKHBI IPATATh ONEPATOPbl B MAKpOCax M3-3a TOTO,
YTO BaM MPOCTO HE HPABUTCA, KAaK OHM BBINIAAAT. S OIHAXAbl BHIET
clelyIolliee B peajbHOM NporpaMmme:

struct tree node

{
struct tree node *1lftchld;

}i

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

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

[IporpaMMucT HaMepeHHO clenail OIpelesieHHe CTPYKTYphl TpyAHee
YUTAEMbIM I TOTO, YTOObI M30€kKaTh KOH(MIMKTA UMEH MEXIy IMOJeM M
COBEPIIEHHO HEOOXOAMMBIM MaKpOCOM, M BC€ H3-3a TOrO, 4YTO €My He
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HPABWJICS BHEIIHHWIA BHJ oriepatopa —>. [ Hero ObU10 OBI TOpa3o JTyUIIAM
BBIXOJOM IIPOCTO Ha3BaTh IIojie left child U coBceM n30aBUTHCA OT
Makpoca.

Ecnu BBl JIeHiCTBUTENIBHO JyMaere, 4YTO IporpaMma J0JKHAa BHEIIHE
BBRITTIANETs Kak Ha Ilackame, YTOOBI OBITH YHTAEMOM, TO BBl JOJKHEI
nporpammupoBaTh Ha [lackane, a e Ha Cu i Cu++.

51. ®yHKuus 10/2KHA AeJIaTh TOJIbKO OAHO 1€JI0

DTO0 00BIYHO HE OYEHB yAadHas MBICJIb — 3aIllMChIBATh TO, YTO OOJIKHA ACJIATH
(GyHKIHUSA, dYepe3 ee¢ apryMeHThl. OTO JOJ/DKHO [eJilaTh UMs  (DYHKIUH.
Hanpumep:

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

{
// sender lhint phint

// NULL XX XX HauajibHOe OOHOBJIEHME, BHIBLHIBAEMOS U3

// oBpaMIAnmero OKHa

// Cview* 0 Crect* BueI3HBaeTCH, KOI'Da BCTPOEHHBI OOBEKT

// CTAHOBUTCS OEeMCTBUTEJbLHEM. phint

// YKas3LHBaeT Ha MNPAMOYTOJIBHUK IOKYMEHTA,

// COXpaHAA MOJIOXKEeHME HeIeMCTBUTEeJILHOTO

// obBbeKTa

// Cview* 1 Crect* CoobumeHue, nocesiaeMoe oBwekToM CView*

// ("sender" - mepemaTumk). phint coxpaHgeT
// nisa CView* ofpawmigpilee OKHO €I'0 KJIMEHTA.

}

Bam HyxHBI BMecTO d3TOro Tpu QYHKUMM: initial update(),
update embedded object () W update view (). BepHbIM Kilto4OM IS
IIOHUMAaHUs TOT'0, YTO 3JE€Ch YTO-TO HE TaK, SABJISAETCS TyMaHHAas IpUpoaa UMEH
aprymeHToB. DyHKIUAM HE JOJDKHBI NepenaBatbes "Hameku". VM 1OJKHBI
JlaBaTbCs YKa3aHUs.

52. UmeTh CJAMIIKOM MHOI'0 YPOBHEH a0CTpaKIUU WIH
HHKANCYJALINH TAK K€ IJI0X0, KAK M CJIMIIKOM MAJIO

OCHOBHOW CMBICI HCIIOJIB30BAHUSI TaKUX aOCTpakmuii, Kak (YHKIHH WIHA
CUMBOJIbHBIC KOHCTAHTHI (WJIM WHKANCYJISAIMH, TOJO00HBIX ONpPEISIICHUIM
struct wm class), 3aKJIIOYAETCS B YIYUIICHAH YATAEMOCTH mporpamm. He
MOJB3YUTECH UMHU MPOCTO MOTOMY, YTO BBl MOXKETE AenaTh 3T0. Hampumep,
BJIO)KEHHBIC CTPYKTYpbl B JIaHHOM (parMeHTe He CiayKaT KaKoH-InOo
MOJIC3HOU 1IeJIH:

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;

Crnenyrouuii KoJi Iydlille YATAETCs, IOTOMY YTO B HEM MEHBIIE TOYEK, U Jierye
COIPOBOXKAAETCS, TaK KaK B HEM HY>KHO OTJIAXXHWBaThb HA OJHO OHPEIECICHUE
MEHBIIIE:

struct tree node

{
struct tree node *left child;

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

}i

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

53. ®yHKu 10J2KHA BbI3BIBATHCS 00J1ee 0JJHOr0 pa3a,
HO...

Kpome Ttoro, ecim ¢yHKIUS TODKHBIM 00Opa3oM cBsizaHa (T.e. €CIIM OHaA
BBITIONTHSET €IUHCTBEHHYIO OTIEPAIlMI0 M BECh KOJ (YHKIIMH paboTaeT Ha ee
pe3ynbTar), TO HET MPUYHHBI U3BJICKaTh KYCOK KOJa B Ipyrue (pyHKIHUU, €CITu
TOJIBKO BBl HE JKEJIAaeTe MCIOIL30BaTh 3Ty YacTh KOJa T/ie-TO eie. Mol OmbIT
TOBOPHT, YTO Korjaa (YHKIUS CTAHOBHUTCS CIMIIKOM OOJBIIOH, TO 4YacTo
BO3MOXXHO BBIZICIUTh KYCKH, KOTOpBIE O0JQAar0T JOCTATOYHON OOIIHOCTHIO,
YTOOBI OBITH MCTOJB30BAaHHBIMU TJIE-IMOO €IIe B MPOrpaMMe, TaK 4YTO 3TO
MpaBUJI0 HAa CaMOM JigJle HE NPOTUBOPEYMT TMpaBUIy '"MaJleHBKOE —
npekpacHo". Eciu BBl HE BBIACISACTE ITOT KOMA, TO OJIOYHBIH KOMMEHTapH,
OTMCHIBAIONINI HAa3HAYEHHUE ATOT0 OJIOKA IPOTPaMMBI, KOTOPBIA BBl MOTJIH OBI
BBIICTTUTH, CIYXKUT TOW K€ camMOWl IenH, 4YT0 U UM QYHKIUH —
JIOKyMEHTHPOBAHUIO.

Tem He MeHee, MHOTIA BBIJICIICHHE KOJa B (DYHKIIMH MEHBIIETO pa3Mepa
CYIIECTBEHHO YJIYYIIAeT YHTAEMOCTh 3TOTO KOJa IO TpPUYUHE YCTpPaHCHHUS
6ecriopsiika. OHAKO 9Ta MPAKTHKA — CO3/aHue aOCTPAKIMH JIJIsl YaCTH KOJia B
BUJIC UMEHU (PYHKIIUN — M00aBIsSET WASHTU(UKATOPHI B 00J1aCTh TI100aTbHBIX
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VIMEH, ¥ 3Ta BO3pOCIIas 00IIast CII0KHOCTD SBJISCTCS ONPEAETICHHBIM MUHYCOM.
Ecnn s ucnone3yro (QyHKIHMIO 3TUM CIOCOOOM — Kak aOCTpakiui —, TO
OOBIYHO OOBSBIIAIO €€ OTHOBPEMEHHO CTaTUYECKOM, YTOOBI K Hel Hellb3sl ObLIOo
HOJIyYHTh JOCTYI CHapy’>KH TEKyllero ¢aiina, ¥ BCTPOCHHOM, YTOOBI €€ BBI30B
He TIpUBOAWI K HAaKIagHbBIM  pacxomaM. He moBomure  mpomecc
(YHKLIMOHAIBHOTO a0CTParupoBaHus 10 KpaitHOCTH. MHEe TOBOAMIOCH BUJETh
OTJIMYHBIE MPOTPaMMBbI, TOBEACHHbIE a0CTParMpOBaHMEM JO TOJHOCTHIO
HEYUTAEMOTO COCTOSIHUSI TaKOH CTENEeHW, 4TO HeT HU OAHON (yHKIMHM
InuHHEe, 4eM 5 w6 cTpok. [lomywaromiascst mporpamMma paboTaeT Takxke
3HAYUTENIILHO MeEIJIeHHEee, YeM HEeOO0XOJMMO, U €€ WCXOJHBIA TEeKCT B 5 pa3
JUTMHHEE, YeM HYKHO.

53.1. Koa, ncnosib3yemblii 00Jiee 0THOTO pa3a, 10JKeH
ObITH MOMellleH B (YHKIIUIO

OTO TmpaBWIO SBISETCS OOpAaTHOM CTOPOHOW mpeapiaymiero. Ecim BB
oOHapy»XUBaeTe MOYTH MACHTUYHBIN KOJI TIOABIISIOMUMCS 0oJiee 4eM B OJTHOM
MECT€ CBOCH TPOrpaMMbl, TO OTOT KOJX JIOJDKEH OBITh BBIICICH B
HOJIPOTrpaMMy, KOTOPast BBI3BIBAETCSI U3 HECKOJIBKUX MeCT. Briroga coctout B
MEHBIIIEM pa3Mepe MpOorpaMMbl M Jy4IIeH CONpPOBOXIAEMOCTH BCIIEACTBUE
YIPOILIEHUS IIPOTPaMMBI U TOT'O, YTO BBl JOJDKHBI TENEPh CONPOBOXKIATEH JIUIIbL
oIHY (pyHKIMIO; €clTi Bbl HAXOAWUTE OMIMOKY, TO BaM HY)XHO HCIIPaBHThH €€
TOJBKO B OfHOM Mecte. Kak ObUTO ymOMSHYTO paHee, UMsi (PYHKLIUHU TaKKe
JaeT XOpOIyro aOCcTpakiuio. Bb30BBI (YHKIIMH C XOpOIIO BBIOPAHHBIM
UMEHEM  SBJIAIOTCA  OOBIYHO  CaMOJIOKYMEHTHPYIOUIUMMCS,  YCTpaHssA
HEOOXOJIMMOCTh B KOMMEHTAPHSIX.

54. ®yHKIUs 10/5KHA MMETD JIMIIb OJHY TOYKY BbIX0/1a

OTO MpaBUIO MPUMEHUMO JIUIIb K MporpamMMmaM Ha Cu. BooOie, MHOXECTBO
nepexooB goto K OAHOM TOYKE BBIXOJA JydYlle, YEM MHOIO OIEepaTopoB
return. DTtuM cnocoOOM BBl MOXETE€ IOMECTHTh TOYKY NpPEpbIBAHUSA Yy
€MHCTBEHHON TOYKHM BBIXO/a, BMECTO TOTO, YTOOBI BO3UTHCS C HECKOJIBKUMU
npepbiBanusmu. Harnpumep™:

£0
{ -
INT posBpamaeMmoe 3HaudeHume = OlMBKA;
if( nexoe ycimoBue )
{
//

* Pelenue o nepeBojie HEKOTOPBIX U3 UIEHTU(UKATOPOB, 0 MEHBILE MEPE, CIIOPHOE.
OnHako, eciv BBl HE 3HAETE AHIVIMMCKOro, TO OyjAeTe JHMIIEHbl BO3MOXXHOCTH OLIEHHUTH
IOMOp aBTOPA, KOTOPHIM OH OXXKHBWJI OOJIBIITYIO YaCTh CBOMX IPUMEPOB. — Peo.
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BO3Bpamaemoe 3Hauenme = HEUTO;
goto Brxoxn;

}
else

{
//
BO3Bpamaemoe 3HaueHme = HEUTO EIIE;
goto Bmxon;

BHIXOI :
return eosepamaeMoe 3HadYeHMUE;

}

Otor metox He cpabareiBaeT B Cu++, moTOMy 4TO (YHKIHUH KOHCTPYKTOpa
BBI3BIBAIOTCSI HESBHO B KAuyeCTBE 4YacTH OOBSABICHUSA; OOBSABICHHE YaCTO
CKpbIBaeT BbI30B (GyHKIMU. Ecnm Bel mpomyckaere OOBSBICHHE, TO BBI
MPOITyCKaeTe M BBI30B KOHCTpyKTOpa. Hampumep, B cieayromieil mporpamme

JECTPYKTOP IJIA X 8bl306€M(Csl, & KOHCTPYKTOP — HET:
foo ()
{
ifT( mexoe yciosue )
goto BmxOZn;

HekMii xjacc x; // KOHCTPyKTOp He BH3HBaeTcs. (OmnepaTop
// goto mnepeckakuBaeT Uuepes HeTo.)
//
BEIXOI

// 3mech BEIBEHIBAETCS IOECTPYKTOP IJS X
// mnpu BHIXOHLE X M3 O0JAaCTMU BUIMMOCTM.

}

Bcnenctue 3Toil mpobiemsl Jiyullie BCEro coBceM H30erars nepexoqos goto
B IporpamMmax Ha Cu++.

54.1. Bcerna npeaycMaTpuBaiTe BO3BPAT 3HAYECHUS U3
0J10Ka BHENIIHEr0 YPOBHS

WHorpa, xorma moAarnporpaMMmbl KOPOTKHE, HE CTOUT CTapaTbCsi O00ECHednTh
€IMHCTBEHHYI0 TOuKy Bbixona. (I[lo moemy MHeHuto, mpaBmio '"uzberai
3aIyTaHHOCTU" TMEPEeKpbIBAaeT J000€ Jpyroe MpaBUIIO, C KOTOPHIMH OHO
BXOJHT B KOH(IUKT). B 3TO# cuTyanuu Bceraa crapaitech yOeAUTHCS, YTO U3
MOJNPOTPaMMBbl HET TaKUX IyTeH, KOTOpble HE MPOXOAAT dYepe3 OIrepaTop
return. He rax:

if(a)

{

//

return mesay 4uTO HYXHO () ;
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else
{

//

return OLIBKA;
}

a TaK:
if( a)
{
//
return genart uTO HYXHO () ;
}
//

return OLVBKA;

73

B wmpeane, BbIXoJ 1Mo omuOKe OPraHU3yeTcsl U3 BHEIIHErO YPOBHs OJIOKA Tak,
9TOOBI BBI TPABUIBLHO 00pabOTamM HEOXWIAHHBIM aBapHHBIN BBIXOJ Ha

BHEIIHHUH YPOBEHb.

55. U36eraiiTe 1y0qupoBaHus yCHIHI

Crnenyroumii pparMeHT JEMOHCTPUPYET ATY podiieMy:

if( strcmp(a, b) < 0 )

{

}

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

}

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

}

BooB strcmp () B Cu cBsI3aH ¢ HEMaJIbIMH HAaKJIQJHBIMU pacxofamu (Kak B
[Tackane u Apyrux s3bIKax MPOrpaMMHUPOBAHMUSA), 3HAYUTEILHO JTyYIlle CIIeNaTh

TaK:

int cmp = strcmp(a, b);

if( cmp < 0)

{

}

else if( cmp > 0 )

{

}

else // ocraercs cnyuait cmp ==
{

}
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56. He 3axaamJigiiTe 00/1aCTh IJ1002JIbHBIX UMEH

Becnopsiiok B o6mactu rio0anbHBIX UMEH SIBISETCS XapaKTepHOU mpobiieMoit
JUI CpeAbl TPyNIoBOW pa3paboTku. Bam He o4eHb MOHPABUTCS CHpAIINBATH
paspelieHne OT KaXJI0T0 yYaCTHHUKA TPYMIbl KaKAbIH pa3, KOTr/ia Bbl BBOAMUTE
HOBBIN uaeHTtudukarop. [loaromy:

o JlokanbHas NEepEMCHHAas BCCria Ooitee NpCAINOYTUTCIIbHA, YEM YJICH KJilacca.

e Unen knacca BCCraa Ooitee MMPEANOYTUTCIICH, UY€M CTATUYCCKaAs rio0OanbHas
NEepEMCHHAas.

e Cratnueckass riobOanbHas TepeMeHHas Bcerna Ooliee MPEANOYTHUTENbHA,
YeM HacTOosIIas r100aabHas epeMeHHasl.

Cratnyeckuii T00aTbHBIN UACHTU(PHUKATOP HE JKCIOpTUpYyeTcs u3 ¢aiina .c,
MOSTOMY OH HEBUAMM U3 Apyrux wmopayiei. Ilpumensiite moaudurarop
static kK Kak MOXXHO OOJbIIEMYy YHCIY TJIOOATBHBIX HACHTH()UKATOPOB
(mepemennsiM 1 GynkiusaM). Kirrou moctyna private B onpeaeneHun Kiacca
eme Jydmie.  VaeHTUHUKATOp,  ONpENeNeHHBIH  JIOKAILHO  BHYTPH
MOJIPOTPaMMBI, Jy4Ille BCEX, MOTOMY YTO OH HM30JIMPOBAaH OT BCEX IPYIHX
(GyHKIUH B porpamMme.

BreiBoa: msberaiite mpemnpoueccopa. Tak kak y mMakpoca Takas OoJblias
00JIaCTh BHJIMUMOCTH, TO OH, TO CYTH, TO JX€ CaMoOe€, YTO M TioOalbHas
NepeMeHHasI.

56.1. U30eraiiTe rii00ajabHbIX HIEHTUPUKATOPOB

PackpriBasi HeMHOrO MpeAbIAyIIee MPaBUIO, TOJIOKHM, YTO JBe (YHKIIMH
CBSI3aHBI TOCPEACTBOM TIJIOOQIBHOM TIEPEeMEHHOW, €ClM OJHa W3 HHUX
YCTaHABIIMBAaET JTy IIEPEMEHHYIO, a BTopas ee wucnonbdyeT. (Ecmu Obr
riobanpHas TEepeMEeHHass HE MCII0JIb30BajlaCh COBMECTHO, TO HE ObUIO OBl
NPUYUHLI HWMETh €€ TJIO0ANbHOW, OHa Morja Obl OBITh CTAaTHYECKOM
JOoKabHOHM). OTHONICHHS CBSI3W C YyYacTHEM TJI00QJBHBIX TMEPEMEHHBIX
BBI3BIBAIOT OCOOCHHO HEMPHUATHBIC MPOOJIEMBI TIPU COTPOBOKICHHUH, MTOTOMY
YTO 3TH OTHOIIEHHUS TsDKENIO oTciekuBarh. Korga riiobanmpHas mepemMeHHas
MEHSIETCSI BO BpEMsI BBIMTOJIHEHUS TTPOTPAMMBI, TO OYeHb TPYIHO Pa3o0paThcs,
YTO €€ H3MEHHIO. AHAJIOTMYHO, €CIU BBl JOJKHBI H3MEHHTH IIOBEICHHE
rII00aTFHOTO 00BEKTa, TO OYCHHb TPYAHO pa3oOpaThCs, TIIe OH HUCIOIB3YETCs.
ITo sToit mpuyMHe sydie Bcero BooOIe u3derars riodanbHBIX NEPEMEHHBIX.
KoneuHno, OOJBIIMHCTBY TPOrpaMM  pPEAJbHOTO MHpPa  HEOOXOIUMO
HE3HAYUTEIILHOEC KOJUYECTBO TJI00ANBHBIX NMEPEMEHHBIX, HO, KaK IMPaBHIIO, S
HAa4YMHAIO CHJIFHO HEPBHUYATH, €CITU X CTAaHOBUTCS Oosbie 10.

Bel 3agactyio MokeTe OrpaHu4MTh 00JacTh BHIMMOCTH TJI00aIbHOU
nepeMeHHON OJHMM (aiaoM, OOBSBUB €€ CTaTHYECKOW, YTO, MO0 MCHBIICH
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Mepe, orpaHudnT yiiepo omauM (aiimom. [lo kpaiiHeit mMepe, BB 3HaeTe, YTO
BCE OTHOIIEHUS CBSI3M COCPENOTOYEHBI B TekymieM (aiine. Taxke umeite B
BUJY, YTO BCE, YTO s FOBOPWI O TJI00AIbHBIX MEPEMEHHBIX, OTHOCUTCS U K
MakpocaM, (QYHKIMAM U Tak fanee. OrpaHHMYUBaiTe AOCTYN K (YHKIHUSM,
nienasi ux JIF000# IeHON CTaTHYeCKUMHU.

56.2. Hukoraa He Tpe0yiTe HHUIMAIU3AMUN IJ100aJIbHOM
NepeMeHHOU NPHU BbI30Be PYHKIMH

Bot oxna cutyanus, riae onpasaaHbl CTaTUYECKHE INIOOAIbHBIE NTEPEMEHHbIE:
€Clli y Bac IpHUMEHSETCA CUCTeMa peKypcUBHbIX (yHKIMH. (Bbl Moxere
UCTIONIb30BaTh CTAaTHMYECKHE TJ00AbHBIE TEPEeMEHHBbIE ISl COKpAIICHUS
noTpeOHOro oObeMa CTEeKOBOM MaMATH, IPUMEHSISI UX IS Iepeaayl 3Ha4eHu i
MEXJ1y noamporpamMmamu. Bam HuKOrgja HE HYXKHO  HCIOJIB30BaTh
CTaTUYECKYIO TTI00abHYIO IEPEMEHHYI0 AJIs epeiaud HHPOPMALUU U3 OJHON
MOANPOrPaMMBI B APYTYIO, SBISIFOLIYIOCS PEKYPCHBHBIM 3K3EMIUIIPOM TOH K€
caMOi TOANpPOrpaMMbl. BepHbIM BBIOOPDOM B OTOW CHUTyaluu Oyzaer
UCIIOJB30BAaHUE  JIOKAJIBHOM  CTaTMYeCKOM  mnepeMeHHoOW. Mcmons3yiite
CTaTUYECKUE IN100ajbHbIE NEPEMEHHbIE B CUTYyalUsX, IJ€ BbI3bIBacTCA Oolee
OOHOM TMOANPOTpaMMBL: A () BBI3BIBAET B (), KOTOpas BBI3bIBAeT A (),
BBI3BIBAIOIIYIO B CBOIO O4Yepesib B () , U Tak Jajee).

Tak kak Ti00anmpHasi MepeMeHHas, WCIOJb3yeMas Halleld pPeKypCHBHOM
¢dyHKIMEH, cenana CTaTHYECKON ISl MUHUMM3AlUU CBSI3BIBAHUS, TO KaK BaM
ee MHULManM3upoBarh? Jlanee Moka3aHo, Kak HE HYKHO 3TOro jejaTh. Bor
daiin 1:

static int glob;

get glob( x )
{

return glob;
}

set _glob( x )
{

glob = x;
}

void recursive function( void )
{

int y = glob;

//

recursive_ function();

}

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

Bel 1ipy 3TOM HEMHOIOTO AOCTUIIM C TOYKH 3PEHMs CBA3BIBAHUS; HA CAMOM
aene, ¢ MPOCTOM T100anbHON NepeMEeHHONW ObLIo Obl MpPOIIE YHPaBIATHCS.
Kpome Toro, Bbl HOArOTOBHIN ce6e MOTEHIHANBHYIO IIPOOIEMY: BO3MOXKHOCTb
3a0bITh BBI3BaTh set glob (). BoT Kak caenars 3T0 NpaBUIbHO:

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 rno6anbHoi# mepeMeHHOM, HU K pEKyPCUBHON (DYHKIIMHN HENb3sI MOTYYHUTh
JOCTYII NIPSIMO CHApy’KU MOAYJIS M3-3a CTaTUYECKOTO BBINENICHUS MaMATH. Bl
JIOJDKHBI TIOYYHUTh JTOCTYN K PEeKypCHBHOW (YHKIUHU MOCPEICTBOM (YHKYUU
oocmyna do recursive(), KoTOpas rapaHTHpyeT, qTo BCE
WHULWAIN3UPOBAHO IIPAaBUJIBHO IIepel TeM, KaK BBIIOJHUTH BBI3OB
PEKYPCHUBHOM (DYHKITHH.

56.2.1. /lesiaiiTe JIOKAJIbHbIE IEPEeMEHHbIE CTATUYECKUMHM
B PeKYPCUBHBIX QYHKUMSAX, €CJIU UX 3HAYEHHUS He
YYaCTBYKOT B PeKYPCUBHOM BbI30Be

Tak kak Mbl 3aHSJIMCh TEMOM PEKYpCHHM, TO BOT IIPABHIO, KOTOPOE
UCTIONIb3YETCs JUIs TOTO, YTOOBI eIl CHIIbHEE COKPAaTHTh UCIIOIb30BAHUE CTEKA.
JlokanpHasi mepeMeHHasi MOKET ObITh OOBSBICHA CTAaTHYECKOH (TEM CaMbIM
OHa MHHYET CTEK), €CJIM €€ 3HAueHHWE He JOJDKHO COXPAHATHCA IOCIIe
PEKypCHUBHOTO BbI30Ba. BOT 011H npumep:
£0
{ - -
static Int i;
//

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

£0);
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for( i = 10; --i >= 0; ) // mepeMeHHas i BHOBb MHMUMAIUSUPY—
// eTcs mocyie pPeKypCHMBHOT'O BEI30BA,
// mosTOMYy OHAa MOXeT OHThL CTaTUUYeC-—
} // xou.

Bot npyroii:

int £()

{
static int depth = 0;
static int depth max 0;

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

if( depth > 10 )
return -1; // YPOBEHb PEeKypCUM CJIMIKOM IJIyOOK.

£0

—-—depth;

return depth max;
}

B 3tom nocneaHeM citydae nepemMeHHas depth HCHONb3yeTcs Ul Nepetadyu
uHbpOpMallMu — TIYOMHBI PEKYpCMM — OT OJHOTIO JK3eMIUIsipa
HOJIPOrPaMMbl  IPYTOMY, PEKYPCHBHOMY JK3EMIUIIpY JTOH K€ caMmoi
noamporpaMMel.  IlepemenHas depth max XpaHUT clel  JOCTUTHYTOM
MaKCHMaJbHON TITyOUHBI peKkypcud. depth BoBce He Oyaer paboTarb, eciu
OHa JIOJDKHA Oy/IeT COXpaHATh CBOE 3HAUEHHE MTOCIIE BBI30BOB — BECH CMBICI B
TOM, YTO KaXIbIi peKYPCUBHBIN BHI30B MOAU(PHUIIMPYET 3Ty MEPEMEHHYIO.

56.3. Ucnosb3yiiTe CYETYNK IK3EMILISIPOB 00bEKTOB
BMECTO MHULMATM3UPYIOLUX PYHKIUI

Nunnmammsupyoomue (yHKIAWA, C OYEBWIHBIM HCKIIOYCHHEM B  BHIE
KOHCTpYyKTOpoB Cu++, He IOKHBI HCIOJIB30BaThCS IPOCTO IMOTOMY, YTO
CIIMIIIKOM TIPOCTO 3a0BITh WX BBI3BaTh. MHOTHE CHUCTEMBI C OKOHHBIM
uHTepdericom, Hampumep, TpeOyIOT, 4YTOOBl BBl BbI3BIBAIM  (DYHKIHUIO
VMHUIMAIN3ALAN OKHA [IEpeJl €ro Co3JaHueM (MU IPYTyr0 — 3aKpbhITHS — I0CIIE
yJaJeHusl MOCIEeTHEr0 OKHA). DTO IUIoxas uiaes. YiaaapTe 3Ty mpolneMy mpu
MOMOIIM CYETYMKA SK3EMIUIAPOB, KOTOPBIH 00bIYHO B CH JOIDKEH OBITh
r06aneHOM T1epeMeHHON (OOBSABICHHOM CTAaTHMYECKOW HJsi OrpaHUYEHHS
obnactu ee BugUMOCTH). Cenante 3TO Tak:
static int num windows = 0; // orpaumubTe NOCTYN K TEKYLEMY
// Momymo

create_window ()

{
if( ++num windows == 1 ) // TOJBKO UTO CO3OAHO NEPBOE OKHO
initialize video_ system();
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//
}

destroy window ()

{

/o
if( --num windows == 0 ) // TOJBKO YUTO YHMUTOXEHO
shutdown video system(); // mocienHee OKHO

}

B Cu++ BeI MOXKeTE JJIA 9TOM OCJIM UCIIOJIb30BaTh CTaTHMYECKHI YJIeH Kjacca.

56.4. Ecau oneparop 1T 3aBepiiaercs onepaTropom
return, To He ucnoJb3yirte else

BwmecTo:

if( ycnosue )
return xxx;
else
{
nejaTb Maccy eemen () ;

}

OOBIYHO JIyUIlle 3alUCaTh!

if ( ycrnosue )
return xxx;
OejaTh Maccy Bemen () ;

Jlydre cienaTh Tak, 4TOOBI MOCISTHUM oriepaTopoM return ObUT aBapUitHbIH
BO3BpAaT IO OMMOKE, TaK 4TOOBI BBl TOJYYMJIH COOOIeHne 00 ommoKe, ecin
HEYastHHO 3201y IMITUCH.

VYCIIOBHBII OMEpaTop TakkKe MOXET peliaTh 3Ty MpoOJieMy B IMPOCTHIX
CHUTYaIUsIX U JIeNaTh KO/ 00Jiee YUTAeMbIM JIJIsl HOBUYKA. BmecTo:

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

HUCTIOJIb3yHTE

£0
{
//
return x ? 123
y ? 456 :
ERROR ;
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3aMCTBT€, HAaCKOJIBKO (bOpMaTI/IPOBaHI/IC yIayqmacT 4YuTaeMOCTDb IMPEAbIAYLICTO
KoJa.

OpnHa pacnpocTpaHeHHasi CUTyalusi, B KOTOPOM y Bac UMEETCS MHOXKECTBO
TOYEK BO3BPATa, BBITIIAIUT CICAYIOMUM 00pa3oM:
if(a)
return FAIL;

else if( B )

return SUCCESS;
else
{

// Macca kozma

return SUCCESS; // Nomo3puUTeJSIbHH IOBa ONMHAKOBHX

// BO3BpallaeMbX SZHAUYEHUI .
}

Bb1 MOXeTe ycTpaHUTh 3TO cienyrommmM oOpa3oM. Bo-miepBbIX, n30aBbTeCh OT
IIOBTOPA BO3BPALIAEMbIX 3HAYEHU, IEPEMECTUB UX BO BHEIIHUI YPOBEHb BOT
TaK:
if(a)

return FAIL;

else if( B )

else
{

// Macca koma

}
return SUCCESS;

3aTem OCBO6OI[I/ITCCB OT IMPCIJIOKCHUA if, CBA3AaHHOI'O C IMYCTbIM OIICPATOPOM:
if(a)
return FAIL;

else if( B )
{
// Macca kozma
}
return SUCCESS;



80 IIpaBuja nporpammupoBanus Ha Cu u Cu++

57. llomemaiite 00Jiee KOPOTKHUI 010K YCJIOBHOIO
oneparopa 1t/else nepBpim

Yacrto ObiBaer, yto y omeparopa 1f/else omHo mpemioxeHue (WiH
BHYTPEHHUH OJI0K) KOpoTKOe (0OBIYHO omepaTop g 00pabOTKH OLIMOKH), a
JPyTroe, BHITOIHSIONIEe COOCTBEHHO padboTy, — OoJbIIOEe:
iT( nHexas ommbGxa () )
error ( "AAAAxxxx!!UIM™ 9y,

else
{

// 3Bnmecb crmenyor 30 cTpok koma

}

BCCFI[& HOMCH.IS.fITC KOPOTKOC IMPECATTOXKCHUE B Hadalic. To €CTh, HC HeﬂaﬁTe
TaK:

iT( !Hexas omumbra () )

// 3Bnecw crenyor 30 cTpok koma

}
else
error ( "AAAAxxxx!!!I"™ ),

[IpoGnema 3akiouaeTcss B TOM, YTO TpoBepka B omeparope IF ympaiser
else B Toii xe crenenu, uro u If. Eciu Oonpioit 610K ciieayeT nepBbiM, TO
BEpPOSTHOCTH TOTrO, YTO BBIYMCIATBCA Oynmer mpemnoxenune else,
pAacIioyio’KeHHOE Ha CIIEAYIOIIEM SKpaHe WM CTpPaHUIlE, TOBOJIbHO Benuka. U
€CJIU s IOMYCTWJI B HEM OIIMOKY, TO MHE MPHUAETCS M0JIOMAaTh TOJOBY HaJ TEM,
kak noopartbcs 1o else. Eciu B aT0 Bpems I F B mosne 3peHus, TO g 3Ha0, KaKk
TyJla IOMACTh.

58. Crapaiitech CABUHYTh OIIMOKH C 3TANA BbINOJIHCHUS
HA dTAan KOMIWISIAYA

HeununmanusupoBaHHble MEpeMEHHbIE — IO CYTH OMIMOKH, JKAYLIHE CBOETO
gaca. Bpl Bcerma [ODKHBI WHHIMAIM3MPOBATH IEPEMEHHYIO TIpH €€
oO0bsiBieHn. B Cu++ wuHUNManu3anus BO BpeMs OOBSBICHUS BO3MOXHA
BCErja, MOTOMY YTO OOBSBICHHE MOXET MPOBOJIUTHCS BeE3ZE, TIE MOXKHO
MMOMECTUTH ONEepaTop; MPOCTO OTKJIAJbIBAliTEe OOBSABICHHUE 10 TEX MOp, MOKA y
Bac He OyAeT OOCTaTo4yHo HH(OpMAIMH [UISL 00bA6IeHUs 6 NPOU3BOTbHOM
Mecme C WHHIHAIM3anuedl mepeMeHHoi. Takum o0Opa3oMm, eciau BB
MOTIBITAETECh MCTOIB30BaTh ATy NMEPEMEHHYIO MPEXKIEBPEMEHHO, TO MOJIYIHUTE
omuOKy Ha 3Tane KoMnwisuu ('mepeMeHHas He HaijeHa") BMECTO OIIMOKU
BO BpeMs BBITIOJTHEHHUSI.
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B Cu BB MoOXere OOBSBIATH TEPEMEHHYIO TIIOCIE JHOOOW OTKPBITON
¢urypHoil cKOOKHM, IOTOMY BBl MOXKETE 4aCTO OTKJIAJbIBaTh OOBSIBIECHUE Ha
HEKOTOPOE BpeMsl, HO IIPH 3TOM y Bac B pacnopsbkeHuu Het rudkoctu Cut+. B
caMOM KpaiiHeM cillyyae WHULHUAIN3HPYHTE MEPEMEHHYI0 TAKUM 3HAYCHHEM,
KOTOpO€ B OTBET Ha HEro MOHATHBIM OOpa3oM BBI30BET B IOINPOTpaMMme
aBapyIo; HE IIPUCBAaMBaliTEe IEPEMEHHOH INPOM3BOJIBHOE 3HAYEHHE — OHO
MOXET OBbITb HPUHATO B IporpamMMme 3a HuMeromee cMbica. Hampumep,
yKa3zareiab, MHULUAIN3UPOBAHHBIA 3HaueHWeM NULL, Oojee HaJeKeH, 4eM
UMEIOUIMM  NPOM3BOJIBHOE  3HA4YEHHE, KOTOPOE  MOXKET  O0Ka3aTbeCs
CYLLECTBYOILUM aJpPECOM.

C npyro#t cTOpOHBI, XOPOIIO UMETh BCE OOBSBICHUS NMEPEMEHHBIX B OJHOM
MecTe B Hayaje OJIoKe Tak, 4yTOOBI Bbl MOTJIM WX JIeTKO Haitu. Ecam Bama
HOJIporpaMMa JOCTaTOYHO Majla, TO Bbl OOBIYHO MOXeETe clenaTb U TO, U
apyroe. Hanmpumep, BBl MOKeTe pa3feuTh MOANPOrpaMMYy Ha YacTH AJIA TOTO,
YTOOBI MEPEMECTHTh OOBSBICHHUS B HaYaso OJI0Ka, 4TOOBI BaM MX OBLIO Jierde
HaiiTu. [ToamporpamMma, moo0Has CIIe Ty FOIIISH:

£0

{

// KOI, KOTOPHI HE MCIOJIb3yeT [epPeMeHHyn i

int i = init val;
// KOm, KOTOpPHI MCHOJIb3yeT MNepeMeHHYKn 1

}

MOXeET OBITh pa3jielieHa CIASAYIOIMHUM 00pa3oM:

£0
{

// KOH, KOTOPHIM HE MCIIOJbL3yeT INepeMeHHYKn 1
g( init val );

}

g( Int init val )
{
int i = init val;
// KOm, KOTOpPHI MCHOJIb3yeT MNepeMeHHYKn 1

}

[lepemeHHass-cueTuuK OOIIETO0 HA3HAYEHUS, KOTOpas HHULUAIN3UPYETCS B
Havase uukiaa For, sBisieTcss OYEBHIHBIM MCKIKOUYECHUEM U3 STOrO MpaBuia™.
WHorga uCMoNb30BaHUE CIUIIKOM OOJIBIIOTO KOJMYECTBA IOJIPOrpaMM
MOXET BbI3BaTh OOJIbIlIEe MPOOJIEM, YEM PEIIUTh UX, U B ITOM Cilydae JIydlle
BBIOpaTh BHYTpEeHHHUE 00bsBiIeHUs. VIcnoabp3yiTe CBOIO TOJIOBY.

* Ilepemennas, oObABIeHHas B oneparope FOr, He BELKUBAET MOCJIE 3TOrO ONEPATOpa.
— Peo.
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59. lIlpumensiite ykasareau Ha pynkuuu Cu B
Ka4ecTBe CeJIEKTOPOB

Orto mpaBwio crporo ansi nporpammuctoB Ha Cu. (IIporpammupyromue Ha
Cut++ JOKHBI HUCHOJB30BaTh BUpTyalbHble ¢(yHKIuH). B Cu 3amensiite
HOoI00HBIN KOI:

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

shape type type;

union shape data

{ // 30echb HaHHBIE NJIA PA3JMUHEIX 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 CIIETYIOIIHI:

typedef struct
{
void (*print) ( struct *shape );
union shape data;
{ // B3Hechb IaHHHE IJIA PAa3JIVYHEIX 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'maBHBIE IpEeMMyIIECTBA TAKOTO MTOAXO0AA 3aKIIIOYAIOTCS B CIIEYIOLIEM:
e Bawm Gosnbliie He Hy»KeH IlepednuciuTenb shape type.
e OyHKIMIO print shape () Teneps HaNMUcaTh ropasao MPoLIE.

e print shape () Oyaer npoaomkars paboTate 0e3 MoaudUKaMU, KOraa
BbI JI00ABUTE HOBBIE (DUTYPBI B 3Ty CHCTEMY.

60. N306eraiite nukgaoB do/while

Hukn do/while omacen B mpuHIMIE, TaKk KaK BBl 0053aTEIBHO BBITIOIHACTE
€ro Tejo XoTs Obl oauH pa3. ClemoBaTeNbHO, Bl IOJDKHBI TIPOBEPUTH YCIOBHS
3aBEpIICHUS O BXOJa B 3TOT LUKJI. Sl YacTo BUXKY KOJ, IMOXOXHUH Ha
o (1472101115178
if( !mposBepurs _HeuTo )
return ERROR;

do
{

HaumMHKa () ;
} while( nposepurb HeuTO ) ;

Bawm ropaszno siydiue caenaTs Tak:

while ( npoeepurs HeuTo )
HadMHKa () ;

[Toxoxwuit ciyyaii:

if( uexoe ycimosue () )
do
// Macca maTepuasa
while( Hekoe ycnosue () && mpyroit maTepmai() );

Jler4e TPAaKTOBATh CIEAYIOIIMM 00pa3oM:

while ( Hexoe ycnosue () )

{

// Macca MaTepuasa
ifT( !mpyroi marepmamn() )
break;

}

S npodeccuoHaIbHO 3aHMMAIOCh porpaMMupoBaHueM ¢ 1979 roxa u 3a 310
Bpems ucnosb3oBai ki1 do/whi le Bcero aBa pasa.
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60.1. Huxkoraa e ucnoJan3yire do/while pas
0eCKOHEYHOI0 MKJIA

Kon, noxoxuil Ha crneayromuii:

do
{

// 3mecb cjenyeT HECKOJIbKO CTPaHMI] KoIa
} while( 1 );
MPOCTO 3aCTaBISET CONMPOBOXKIAIOUIETO MPOTrpaMMHCTA IIAPUTH MO JUCTHHTY
B3rsimoM, uima while, BMecto Toro, 4roObl HalTH €ro cpaszy B clydae
pacnionoxenus oneparop whille (1) B Hagase rukIa.

61. B nukJjie co C4eTYUKOM €ro 3HaYeHHe J0JKHO 110
BO3MOKHOCTH YMCHLIIIATHCHA

HuKIBI SBISIFOTCSI OJTHUM U3 T€X MECT, Iie Majloe MOBbIIeHNe 3 (HEKTUBHOCTH
3HAYUTENIbHO YJIYYIIAeT BBINOJIHEHHE MPOTrpamMMbl, MOTOMY 4YTO HX KOJ
BBITTOJIHSACTCSI MHOTOKpaTHO. Tak Kak CpaBHEHHE C HyJleM OObIuHO Oosee
3¢ (}eKTUBHO, YeM CpaBHEHHE C ONpEJCIEHHBIM YHCJIOM, TO IMKI C
YMEHBIIAIOIUMCS  CYETYMKOM, KaK TMPaBHJIO, BBINOJHAETCA ObICTpee.
Hcnons3yiite

for( i = max; --1i >= 0; )
BMECTO:

for( i = 0; 1 < max; ++i )
3ameTbTe, YTO B OOOMX CIIy4asxX CYETUYMKH MOTYT OBITh HCIIOJIb30BAaHBI B
KauyecTBe JEUCTBUTEIBHOIO MHJEKCA MAacCHBA, YTO MOXKET CAENaTh 3TOT KO
MEHee TOABEP)KEHHBIM OIIMOKaM BCIEACTBHE TOTO, YTO OH OTPaHUYMUBACT
JOCTYI K MAaCCHUBY €r0 I'PaHHUIIAMH.

62. He nestaiire 04HO M TO Ke ABYMs CIIOCOOaAMHU
OJTHOBPEMEHHO

B kauecTBe KOHTpamyHKTa K MpeIblIylIeMy MpaBWIy pPacCMOTPHUM
cienyromui parMeHT (coaepikanuii B cede ommoKy):
int array[ARRAY SIZE];
int *p = array;
for( i = 1; 1 < ARRAY SIZE ; ++i )
*p++ = 0;

Hpo6ﬂeMa COCTOHUT B TOM, YTO CUCTUMK HC COBIIaAacCT I10 (b&BC C yKa3aTeJIEM (i
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MMeeT 3HaueHHWe 1, KOrJa yKa3aTeldb yKas3blBaeT Ha 3JIeMEHT array([0]), u
HOCJIETHUN 3JIEMEHT MaccuBa He Oy[eT HHULUAIN3UPOBaH.

S 0OBIYHO MpenrnouYMTar0 sl MPOCTBIX MEPEeMELICHUH IO MacCcHuBaM
yKa3areiau (BMECTO MHJIEKCOB MACCHBA), IOTOMY YTO yKa3aTeld, KaK MpaBuiIo,
6osee 3(h(heKTUBHBI, yCTpaHss HEIBHYIO OINEpalMi0 YMHOXKEHHS B BBIPAXKEHUHU
al[i], HHTEPIPETUPYEMOM KaK:

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

51 OBl mepenucai 3To KO TaKUM 00pa3oM:

int array[ARRAY SIZE];

int *current

int *const end

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

I~

array;
array + (SIZE-1);

Tax >ke HaZe)xHO (X0Ts U MeHee A((HEKTUBHO) CIIENaTh CIIEIyIOIIee:
int array[ARRAY SIZE];
int i;
for( i = 0; 1 < ARRAY SIZE ; ++i )
array[i] = 0;
KcraTn, eciin BBl HCIIOJIB3y€TE yKa3aTeNH, TO BaM MPHUAETCS U3BJIEKATh MHJIEKC
IpU TOMOIIM apuUPMETHKH yKa3aTelled, a He 3a CYET COXpaHEHHs BTOPOM
MEPEeMEHHON. Y Bac MOTyT BO3HUKHYTh MpPOOJEMBI, €ClIM Bbl MepedaauTe i
GYHKIIMM B TIPEIBIIyIeM TpuMepe ¢ ommuOKkoi. Bocmonb3yiTech Mogo0HbBIM
KOJIOM:
for ( current = array; current <= end; ++current )
{
//
f( current - array ); // nepemats byHkuum f () Texymmin
// MHIOEKC MaccHuBa

}

C npyroii cTOpOHBI, 0OBIYHO HY>KHO M30€TaTh KOJa, MOJA00HOTO CIEaYIOIIeMY,
TaK KaK TaKoW orepaTop IUKJIa Ype3BbIYaiiHO Hed(D(PEeKTHBEH:

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

63. Ucnmoan3yiiTe onepatop TOr, ecjim nMeI0TCHA JTI00bIE
ABA U3 HHULIUAJIN3YPYOIIEro, YCJIOBHOIO WIH
HHKPEMEHTHUPYIOLIEro BbIpasKeHuil

WNnaye ucnons3yiite whi le. Takoii kox:

int x = 10;

// manee ciyenyer 200 cTpok kOoIa, B KOTOPHX [I€pPeMeHHas X He
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// mucnombsyeTcs

while( x > 0 )
{

// cHoBa cienyetr 200 cTpok kozma

£ x-=)3;
}

HE OYEHb XOPOIl, JaXKe €CJIU Bbl COKOHOMWJIM HEMHOTO BPEMEHH, COCIUHUB
OIepalMI0 JEKPEMEHTHPOBaHMA -- C BbI30BOM (QyHKuuu. Ilepemectute
MHHMLMAIN3aLUIo U x-- B onepaTtop For. Tak kak o0bsBineHue B Cu++ Moxer
pacroyiarateCsi Be3zie, I'/lé MOKHO ITOMECTUTh OIEepaTop, TO BBl JAAXKE MOXKETE
00BABUTDH x HEMocpeacTBeHHO nepex For:

int x = 10;
for ( ; x>0 ; --x )
{

// cnenyer 200 cTpok koma

£(x);

}
(M xoTs BBI MOXETe cKazaTh, yTo B CH++ ecTh BO3MOXKHOCTH cienath For (
Iint=0; ..., Takasg MpakTHUKa BBOAMUT B 3a0]yXJE€HHUE, IOTOMY YTO Ha CaMOM
nene o0JacTh BUAMMOCTH Y x BHELIHsISI, Kak €clid Obl ee 0OBsBIEHUE OBLIO
CIeNaHO B CTpOKe, mpenmiecTByromeil oneparopy For. S He pexkomeHmyio
sroro)*.

Ecnu tpu oneparopa BHyTpu FOIr CIAMILKOM JJIMHHBL, YTOOBI TOMECTUTHCS B
OJTHOM CTPOKE, TO BB MOKETE MX OT(HOPMATUPOBATH UX CIEAYIOUMM 00pa3oM:

for ( HeKOe IJIMHHOE MMA nepemeHHou = f();
HEeKOe IJIMHHOE MMA II€PEeMEeHHOMU ;
HEeKOe IUIMHHOEe ¥MA nepeMeHHou = f() )
{
//

}

HO 49aCTO JIY4YlI€ BbIACJIUTL OAHO U3 HpCI[J'IO)KeHI/Iﬁ BOT Tak:

int HEeKOe IUIMHHOE MMA MNepeMeHHoOM = f();
for(; HeKoe_nnMHHoe_MMH_nepeMeHHoﬁ;
HEeKOe IJIMHHOE MMA NepeMeHHOM = f() )
{
//
}

WM B UPE3BBIYATHOM CiIydae

* KpoMe Toro, cTanaapT NepecMOTpe HOIX0J K KU3HU IIepeMEHHBIX, 00bABIECHHBIX B
omeparope For. — Peo.
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iNt Hekoe upesBHUANHO IJIMHHOE MMS [epeMeHHON = f();
for(; ; HeKOe Upe3BHUYaMHO NJIMHHOE uMA IepeMeHHom = f() )
{
i !HeKoe_qpesquaﬁHo_nnMHHoe_MMq_nepeMeHHoﬁ )
break;
//
}
['maBHOE — 3TO  COCpENOTOYUTh  WHHULHAIM3ALUIO, IPOBEPKY H

HHKPEMCHTUPOBAHUEC B OAHOM MECTC. A HUKOIrZa HE CACJIar0 Tak:

int HEeKOEe UpEe3BBYaMHO IJIMHHOEe MMA HnepeMeHHon = f();
while ( Hexoe upesBLUAMHO NNIMHHOE ¥Ms [EPEMEHHONR )

{

// MHOTO CTPOK KOIa

HeKOe Upe3BHUAaMHO HIJIMHHOE MMA InepeMeHHon = f();

}

IIOTOMY YTO 3TO HapyIlaeT KOHTPOJIb Ha/l UKIIOM.

64. To, 4ero HeT B YCJIOBHOM BbIPa:Ke€HNH, HE JOJZKHO
NOSIBJIATHCA M B IPYrUX YacTax oneparopa for

Tak kak onepatop TFTor mpeaHasHadyeH JIs TOro, uToObl coOpaTh
UHHUIHATA3UPYIONIYI0, YCIOBHYIO W HMHKPEMEHTUPYIOIIHWE YacTH IMKJIa B
OJTHOM MECT€, TaK YTOOBI BBl MOIJIM, B3MJISHYB, MOHITH, YTO MPOUCXOIUT, TO
BbI HE JIOJDKHBI 3arpoMoxiaTh onepatop FOr marepuanom, KOTOPBIA HE HMEET
OTHOIICHUS K IUKJIY, MHA4Ye BBl JIMIIMTE CMBICIIA BCIO 3Ty KOHCTPYKIIHIO.
W36eraitte mogoOHOTO KOIa:

int *ptr;
//
for( ptr = array, i1 = array size; --i >= 0; f(ptr++) )

’

KOTOPBIH JTydiie copMyInpoBaTh Tak:

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

6S. lonyckaiiTe, 4TO CUTyalUsl MOKET U3MEHHUTHCS B
XYAIIYI0 CTOPOHY

OxHUM M3 JyYmIMX TPUMEPOB ATOH MPOOJIEMBI CBA3aH CO '"3HAKOBBIM
pacmupenreM". BOJBIIMHCTBO KOMIBIOTEPOB MCIONB3YIOT TaK Ha3bIBAEMYIO
apudmertuky "nBondyHoro nomnonHeHus". KpaifHuii JeBbiii OUT OTPHUIIATEIHLHOTO
yucia B 3TON apupMeTuke Bcerja coaepxut 1. Hampumep, BOCbMUOUTOBBINM
tun char co 3HakoM, copepskamuii uncino -1 0, OyAeT mpeacTaBiIeH B MaIlInHE
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C IBOMYHBIM JOTIOJTHEHHEM Kak 11110110 (mmu 0x£6). To ke camoe 9nciio B
16-6utoBom Turie Int mpencraBieno kak Oxfff6. Ecnu Bel mpeoOpaszyere 8-
outoBbIii Char B INt SBHO MOCPEICTBOM ONepaTopa MPUBEIACHUS THIIOB MU
HESIBHO, MPOCTO MCHOJIB3Ys €r0 B apu(METUIECKOM BBIPAXEHUH, TIe BTOPOI
ornepanj uMeeT Tl INt, To koMnwiATop npeodpaszyer char B Int, nodasss
BTOpOH OalT M AyOnupysl 3HAKOBBIM OWT (KpaliHui cieBa) char B KaxIoMm
oute nobGaBieHHOro OaiiTa. DTO U €CTh 3HAKOBOE PaCIIUPEHUE.

CymiecTByIOT JBa BHIAa ONeEpalMid CABHra BIPaBO HA YPOBHE S3bIKA
accemOrnepa: "apupmeTnueckuii CABUT" JaeT BaM 3HAKOBOE pacIIUpeHHe (To
3HaYeHUe, YTO ObUIO B KpallHEM JIeBOM OUTE 10 CABUTa, OyAET B HEM U MOCHe
caBura); "JIOTUYECKUH CABUT" 3aIOHSIET JIEBbIH OUT HyseM. JlaHHOE TpaBHIIO,
HE3aBUCHMO OT TOTO, apu(METHYECKHI WU JOTMYECKHid CIBUT Yy Bac, KOraa
BBI HCIONIb3yeTe omneparop caura Cu/Cut+, 3ByduT O4eHb MPOCTO: €CIIH BaM
TpeOyeTcs 3HAaKOBOE paclIMpeHHe, TO JOMYCTHUTE, YTO y Bac MOIYYUTCS
3allOTHEHHE HYJISAMH. A eco BaM HYXXHO 3allOJIHEHHE HYISIMH, TO
MIPEJCTaBbTE, YTO Y BAC MOJIyYHIOCH 3HAKOBOE PACIINPEHHUE.

JpyruM XOpoIIMM TPUMEPOM SIBIISIOTCS BO3BpAIla€Mble KOJBI OLIMOOK.
VY auBUTENbHOE KOJIMYECTBO MPOrPAMMHUCTOB HE 3a00TUTCS O MPOBEPKE TOTO,
He BepHylda iu ¢(yHKOus malloc() 3HadeHne NULL TpH HEIOCTAaTKe
CcBOOOHOH MaMATU. BBITH MOXKET, OHH II0JIAraroT, YTO UMEETCS OCCKOHEUHBIH
00bEM BUPTYyaJIbHON MaMSTH, HO M3BECTHO, YTO OIIMOKAa MOXKET C JIETKOCTHIO
BBI3BAaTh PE3CPBUPOBAHHE BCEH HMEIOIIEHCS MaMsATH, ¥ BBl HUKOTJA HE
OoOHApYXHUTE ITOTO, €CIIH HEe OyJeTe POBEPSITh BO3BpAIaeMbie KOJbI OIHOOK.
Ecnmu ¢dyHKIMS MOXET MHIUIMPOBATH COCTOSIHME OIIMOKH, TO BBl JIOJDKHBI
JIOTIYCTHUTbh, YTO OIIMOKA MPOU30MAET, MO MEHbIIEH Mepe, OJTHAKbI 32 BpeMst
KH3HH [TPOTPAMMBI.

66. Komnborepsl He 3HAIOT MATEMATHKHU

KOMHBIOTepBI — OTO apI/I(i)MeTI/I‘ICCKI/Ie HHCTPYMCHTDBI, CJIAaBHBIC CYCTHBLIC
mamael. OHM HE 3HAIOT MAaTEMAaTHKH. HOBTOMY JaX€ TaKHC IIPOCTLIC
BBIpAXKCHU A, KaK CICAYIOIIEC, MOT'YT I[O6aBI/ITI> BaM XJIOIIOT:

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

(Ha 16-pa3psaHOii MammHe X MOJYYUTCS PaBHBIM —1.32767 — 310 Ox7fff.
YMHOKEHHE Ha 2 — Ha CaMoM Jiejle CIBUI BJIEBO Ha OAMH OWT, JaeT B
pesynbrate Oxfffe — oTpumarenapHoe 4ucio. [leneHne Ha JBa SBIAETCS
apu(MeTUYeCcKuM CIBUIOM BIPaBO C TapaHTUPOBAHHBIM  3HAKOBBIM
pacImpeHueM, 1 Tak Bbl osydaete Tenepb Ox £ £ unu —1). [loaTtomy BaxHO
KaXIbIH pa3 MpU BBHIMOTHEHUH apUPMETHYECKUX BBIYMCICHUN YUYUTHIBATH
OTpaHMYEHUSI KOMIIBIOTEPHOM CcHUCTeMBI. Eciii BBl MPOU3BOJIWUTE YMHOKEHUE
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nepes JeNeHUEM, TO IIPU 3TOM PUCKYETE BBIMTHU 3a MPEleNbl pa3psAHOCTH IIPH
COXpAaHEHHMHU pe3yJbTaTa; €CciM Bbl CHadaja JeJuTe, TO PUCKyeTe CIy4aiHo
OKPYIJIUTh pe3yJbTaT A0 HyJsA; U Tak jajiee. YHUCICHHBIM MeToJIaM Jyis
KOMITBIOTEPOB TIOCBSIICHBI IIeNIble KHUTH, U BaM HY)KHO MPOYUTATH XOTS ObI
OJIHy M3 HHX, €CIIM B BallIUX POrpaMMax MHOIO MaTEMaTHKH.

BbI Takke MOJDKHBI 3HATH MEJIKHE TPEXU CBOETO SI3bIKa IPOTPaMMHUPOBAHUSI.
B Cu, nampumep, mnpeoOpa3oBaHHE THUIIOB BBIMOJHAETCS MO NPUHLHUITY
"oneparop 3a omepatopoMm". S OAHAXIABI TMOTPATHI YTPO, TMHITAsICh
pa3o0paTkCs, MoYeMy CIEAYIOMNN KOl HUYEeTO He JIeIaeT:

long x;

x &= Oxffff; // oumcTuThp BCe, KpoOMe MJAIUMX 16-TU OUT
// 32-6urHOoro TMNA long.

Komnwrorep umen 16-6urtoBsiii Tun int u 32-6urossnii Tun long. Koncranra
Oxffff tuna int ¢ apudpmernueckum 3HaueHueM -1. Komnumstop Cu npu
TPAaHCISIIUU &= OOHAPY)KMBAJI pa3Hble THUIMBI OMNEPAHAOB M IO3TOMY
npeoOpazoBeiBas int B long. -1 B Tume long mpeacraBuseTcss Kak
Oxfffff££f, mo3TOMY JIoTHUecKas onepanus J He uMmena spdexra. ITo Kak
pa3 ToT cmoco0, KOTOpPBIM H JIOJDKeH palboTaTh JaHHBIA  SA3BIK
IpOorpaMMHUpPOBaHM. Sl IpocTo 00 ATOM HE MOAyMaJl.

3ameTbTe, YTO BBl HE MOXKETE HCIIPABUTh OTY CHTYalUIO INPHBEICHUEM
THUNOB. Bce, dro pemaer cieayrommii KoJ, 3TO 3aMEHAET HESIBHOE
npeoOpa3oBaHue TUNA ABHBIM. HO, TeM HEe MeHee, MPOUCXOIUT TO JKE CaMOe:

x &= (long)Oxffff;

EnMHCTBEHHBIM METO/IOM PEIICHUS STOW MPOOJIEMBI SIBIISETCS:
x &= OxffffUuUlL;

WIM PaBHOLICHHBIN €My .

66.1. PaccuuThIBaiiTe HA HEBO3MOKHOE

Omneparop switch Bceraa 10mKeH UMETh MPEJIOKEHNE ¢ KIFOYEBBIM CIIOBOM
default nmns curyanuu mMo yMOT4YaHHWIO, OCOOCHHO €CIIM 3Ta CUTyalus He
JOJDKHA BOSHUKATH:

f( Iint 1) // mnepemeHHas 1 IOJIXKHA MMETH 3HaueHme 1 uam 2.
{

switch( 1)

{

case 1: cpesnarb HedTo () ; break;

case 2: cpesaTb HedTo gpyroe () ; break;

default:

fprintf (stderr, "BHyTpenHHsas oumOka B f (): HeBepHOe
3HayeHue 1 (sd)", 1 );

exit( -1 );
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}

To e camoe oTHocuTcs k O1okam 1F/else, paboraomuM B MaHepe, CX0Xen
c oreparopom switch.
B nukie taxke Hy)KHa IpoBepka Ha HeBeposTHOe. Crenyromuil pparMeHT

paboTaer, Jake eciM i MepBOHAYAIBHO paBHO 0 — Yero mo ujee ObITh HE
JOJIOKHO:!
f( int 1) // TnepeMmeHHas 1 INOJXKHA OBITHL [IOJIOXUTEJIBHOM
{
while ( —-i >= 0 )

cmenaTbh HeuTo () ;
}
Koncrpykuus while (--1i) MeHee Ha/ie’)KHA, TaK KaKk OHA JIAET y>KACHBIA COOM
B CIly4ae, eciid 1 cHavaia paBHO 0.

66.2. Bcerna npoBepsiiiTe KoAbI BO3BpaTa OMIMOKH

D10 n0mKHO ObITh oueBUIHO, HO KomuTeT ISO/ANSI mo Cu++ morpeboai,
4TOOBI OmepaTop NEW BBI3BIBA UCKIIOYCHHE, €CJIHM OH HE CMOT BBIJICIUTH
MaMsATh, MMOTOMY 4YTO OBLIO YCTAHOBJCHO, YTO YIMBHTEIFHOE MHOMXECTBO
OIIMOOK BO BpeMs BBINOJIHEHUSI B PEANbHBIX MPOTpaMMax BBI3BAHO TEM, YTO
JFO/TA HE TIOTPYIMIUCH TPOBEPUTH, HE BO3BPATHII JIM NEW 3HaYeHHe NULL.

MHe TakKe JOBEIOCh BHJETh MHOKECTBO MPOTPaMM, B KOTOPBIX JIFOJIU HE
03a00THIIMCH TTOCMOTPETh, cpaboTana i GpyHKIus fopen(), mepen TeM Kak
HauaTh MMOJIb30BAThCS yKa3arejaeM FILE.

67. U30eraiiTe IBHO BpeMEHHBIX NEePeMEHHbIX

BoAbIIMHCTBO MEpEMEHHBIX, UCIIOIB3YEMBIX JIMIIb OJUH pa3, MOMaJaloT B 3Ty
kareroputo. Hanpumep, BMecTo:

int x = *p++;
T(x )

IIOJKHO OBITH:
£ *p++ );

Penxo ObIBaeT, 4TO mosie3HA SIBHAsI BPEMEHHAsl NIEPEMEHHAs!, €CIIM BaM HYXXHO
rapaHTUPOBATh TMOPSIOK BBIYUCICHUN, WU €CIH BBIPAKEHUE IMPOCTO TaKOe
JUIMHHOE, YTO €ro HEBO3MOXXHO NpouMTaTh. B mocnemnem ciydae uMs
MEPEMEHHOI 1acT MOJEe3HYI0 MH(POPMALUI0 U, OyIay4n BBIOPaHO MPaBHIIBHO,
MOJKET YCTPAaHHTh HE0OXOAMMOCTh B KOMMeHTapuu. Hampumep, BBl MOxkeTe
3aMEHHTD:

f( Coefficient of 1lift * (0.5 * RHO * square(v)) );
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// nepemate dyHkuuy f () oOpasynlyonCS NOIBEMHYI CUITY

Ha:

double 1lift = Coefficient of 1ift * (0.5 * RHO * square(v));
£f( 1ift );
DT0 MpaBUIIO HE 3alpeIIaeT HUA OJHO M3 MOJOOHBIX MPUMEHEHHH, a ABJISICTCS,
CKOpee, BBIPOXKAEHHBIM CIIy4aeM TOT0, 4TO YIIOMSHYTO MHOW BHayase.

68. He HY)>KHO MaruyecKux YmceJ1

B ocHOBHOM TeKcTe Balllei IIporpaMmsbl HE OOJIZKHO OBITH YHCET B IBHOM BUC.
Hcnonp3yiiTe NMepednciInuTeNlb UM KOHCTAHTY JJS TOTO, YTOOBI JaTh YUCIY
cuMBoIUeckoe umsl. (S yxke 0OBSCHsII, MOYEMyY JJIsl TOTO HE OYECHBb XOPOILIO
npumenats #define). Tyt ectb qBa mpenMyIecTna:

o CHMBOIMYECKOE MM ACJIaCT BCIIMYHUHY CaMOHOKYMeHTpreMOﬁ, YCTpaHgAa
HCOGXOI[I/IMOCTI: B KOMMCHTAapHu.

e Ecmm 4yucio HCIIOJIB3YCTCA 0oJiee yeM B OIHOM MECTC, TO MCHATb HYKHO
JIMIIb OJHO MECTO — ONPCACIICHUE KOHCTaHThI.

S HHOrJga Aej1ar0 UCKIIOYCHUEC U3 3TOT'O MpaBujia JJid JIOKAJIbHBIX IICPEMEHHBIX.

Hampumep, B creayroiem ¢pparMeHTe UCIOb3yeTcsl Marnueckoe yucio (128):
£0

{
char buf[128]

fgets( buf, sizeof (buf) / sizeof(*buf), stdin );
}
S ucnonws3zoBan Sizeof () B BeI3OBe fgets (), HOITOMY U3MEHEHHUS pa3Mepa
MaccuBa  aBTOMAaTHYECKH  OTpakaloTcsi B mporpamme. JloOaBieHue
JOTOTHUTENBHOTO HMJACHTU(UKATOpPA Ui XpaHEHUs pa3Mepa J100aBUT
U3JIUIITHIOI0 CIIOKHOCTD.

69. He nemnaiiTe npeanoJsio:KeHuii 0 pasmepax

Knaccuueckoit mpoGiieMoit siBIsieTcsl KOA, UCXOMANTNN U3 Toro, 4to Tum int
umeeT pasmep 32 Outa. Cnenyrommii pparmeHt He paboTaer, eciau y Bac 32-
OUTHBIN yKa3zarenb U 16-OUTHBIN THI INT (4YTO MOXKET OBITh IPU APXUTEKTYPE
Intel 80x86):

double a[1000], *p = a;

/..
dist from start of array in bytes = (int)p - (int)a;

Bonee TpyaHo ynoBuma takas npobinema B Cu (Ho He B Cut+):

g ()
{
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doesnt_work( 0 );

}

doesnt work( char *p )
{

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

Komnunstop cornamaercss ¢ 3TUM BBI30BOM, MOTOMy 4TO B CH paspemieHbl
CCBUIKM Briepes] (1 He pasperieHsl B Cu++, Tak 4To TaM 3TO He mpobiema). O
— 9710 THI INt, MO3TOMY B CTEK momemaeTcs 16-0utoBbIii 00BekT. Ho
¢yHKIMs oxugaer 32-OUTHBIN yKa3aTesb, I03TOMY OHA UCIOJIb3yeT 16 OuT u3
cTeka W J00aBiseT K HUM eme 16 OUT BCSIKOro mMycopa JUisl co3laHus 32-
outHoro ykasarens. BepositHee Bcero, uro 1F (!p) mact JOXHBINA pe3ynbTarT,
TaK KaK TOJBKO 16 6T n3 32 OymyT paBHBI 0.
TpaaunuoHHOE pelIeHne COCTOUT B UCNONIb30BaHUM typedef :

typedef int word; // Bcerma 16 6wur
typedef long dword; // Bcerma 32 6ura.

ITocne dwero BBl MOXeTe TMOMEHATH onepatopsl typedef B HoBoi
OIEPAIlMOHHON cpejie, YTOOBl rapaHTUPOBATh, YTO word MO-IPEKHEMY HMEET
pasmep 16 6ur, a dword — 32 Owta. [nsg 32-paspsaHoi cuCTEMbI
HpebIIyIee MOXKET OBITh TIEPEOIPE/ICNICHO KaK:

typedef short word; // Bcerma 16 6wur
typedef int  dword; // Bcerma 32 Gwura.

Jpyras cBsa3aHHas ¢ pa3MEpHOCTHIO yacoBas OoMOa crpsiTaHa B TOM CIIOCO0e,
koTopeiM B ANSI Cu oGecnieunBaercsi paboTa ¢ MHOCTPAHHBIMHU SI3BIKAMHU.
ANSI Cu onpezensier TMIl wchar t i paboThl ¢ paCIIMPEHHBIMU HabOpaMu
cumBoJioB Tuna Unicode — HOBOro 16-0MTHOTO MHOTOHALIMOHAJILHOTO HAabopa
cumBosioB. Ctanmapt ANSI Cu Taxke yTBep)KIaeT, 4TO HEpel CTPOKOH ¢
pacIIMpeHHBIMH CHUMBOJIAMH JIOJDKEH CTOSITh cuMBOJN L. Microsoft u npyrue
MOCTABIIMKA KOMIIWJISITOPOB CTaparoTcs MOMOYb BaM MHUCATh MEPEHOCHMBIE
MIPOrpPaMMBl, IIpelycMaTpuBas MaKpoChl THIIA:
#ifdef UNICODE
typedef wchar t TCHAR
# define T (x) L##x
#else
typedef char TCHAR
# define T(x) x
#endif

Ecnu xoHcTanTa _UNICODE HC OIIpCACJICHA, TO OIICPaTOP:

_TCHAR *p = T ("mejmar d4TO HyXHO");
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HMCCT 3HAYCHHUC:

char *p = "gmesjam 4uTO HyXHO";

Ecau xoncTtanTa _UNICODE omnpeaci€cHa, TOT XE CaMBIM oreparTrop IMmoJrydacTt
3HAYCHHUC!

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

IToka Bce xoporo. Bl Teneps Moxere nonpoOOBaTh MEPEHECTH Ballly CTapylo
nporpammy B cpeny Unicode, mpocTo HUCTONB3YsI CBOW PEAaKTOp Ui 3aMEHBI
BCEX IK3eMIULIpoB Char Ha TCHAR U IOMEIIEHUs BCEX CTPOKOBBIX KOHCTaHT
B ckoOku T (). [IpobiremMa cocToUT B TOM, YTO TakoW KOJ, Kak HUXe (B
KOTOpOM Bce TCHAR nepBoHauasibHO OblaM THIA Char), 6onee He paboTaer:
_TCHAR strl[4];
//

int max chars = sizeof(str); // npemnomaraer, uyro Tun char
// wmMmeetT pasmep 1 6GautT

Tun TCHAR Oyner uMeTb pasmep 2 Oaiita IpH ONpeieNeHHOH KOHCTaHTe
_UNICODE, HO3TOMY YHCJO CHMBOJOB y Bac OyJeT OIpejesIeHO B JBa pa3a
0O0JIBIIINM, YeM eCTh Ha caMoM Jielie. J{JIsi HCIpaBIIeHHus CUTYAIlHU BbI JIOJDKHBI
BOCIIOJIb30BAThCS CICAYIOIMINM BAPHAHTOM:

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

70. Onacaiitech NpuBeIeHUS THIOB (CIIOPHbIE BONIPOCHI
Cn)

Oneparop NpuBEEHMS THIIOB YacTO MOHUMAETCs HemnpaBuiabHO. [IpuBenenue
TUIIOB  He  yKaszvieaem  KOMIIMJIATOPY  "CUMTaThb 3Ty  IEPEMEHHYIO
npuHauiekamed Kk stomy Tumy". OHO JOJDKHO paccMaTpUBaThes Kak
ONEpPALMS BpEMEHU BbINOAHEHUs, KOTOpas CO3A€T BPEMEHHYIO NEPEMEHHYIO
THAINA, OIPEACIICHHOTO i1 TPHUBENCHMs, 3aT€M HWHULUAIU3APYET OTY
BPEMECHHYIO IIEpeMeHHyl0 oT omnepanga. B Cut+, koHeuHo, »7Ta
WHUIMAIN3AUg  MOXKET OOEpHYThCS OYeHb OOJNBIIMMHU  HAaKJIaJHBIMU
pacxoxaMH, Tak Kak BO3MOYKEH BBI30B KOHCTPYKTOPA.

IlepBoe MecTO, IAe HEBEPHOE IIOHUMAHHWE IIPUBEICHUS THIIOB MOXKET
HaBJICUb Ha BaC HCOPUATHOCTH, HAXOAUTCA B CI/I, ragc HE Tpe6yIOTC$I
nporotunbl ¢GyHkiuil. Korja koMmuwisTop HaxXxoIWT BbI30B (yHKuIMU 0e3
NPEAMECTBYIONIETO MPOTOTHUIA, TO MOJaraer, 4To 3Ta (YHKIUS BO3BpAIIaeT
tun int. B caenyromem ¢parmente xe eogopumcs "malloc () Ha caMOM
Jiesie BO3BpallaeT yka3aTelnb, a He Tum int":

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

a, CKopee, KoJ TOBOPUT " moararo, 9To malloc () BO3BpalllacT THUII int, Tak
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KaK TyT HET MpPEeIIIECTBYIOUIET0 MPOTOTHIA, M Ipeodpasyio 3ToT INt B
yKaszaTelb JUls IpUCBauBaHMA ero 3HaueHus p'". Eciau tun Int uMeer pasmep
16 6ut, a ykazarenb 32-OMTOBBIA, TO BBl TeNepb B TIyOOKO#l syxe. BoizoB
malloc () MOXET BepHYTh U 32-OUTOBBIN yKa3aTellb, HO TaK KaK KOMITHIIATOP
nojaraert, yTo malloc () Bo3Bpamaer 16-6uToBbIii INT, TO OH UTHOPUPYET
ocTasibHble 16 OUT. 3aTeM KOMIWIATOP 00pe3aeT BO3BPALLEHHOE 3HAYECHUE 10
16-6utr m mpeodOpazyer ero B 32-OMTOBBIA THI §NT NPUHATBIM y HETrO
criocoboMm, OOBIMHO 3amonHss crapmme 16 Oout Hymsvmu. Ecnmu ykaszaTenb
conepkan azapec Oompine, yeM Oxffff, 4TO BEpOSATHO Al OOJBIIMHCTBA
KOMIIBIOTEPOB, TO BBl MPOCTO TepsieTe crapiie OWThl. ETMHCTBEHHBIM
CIOCOOOM  yperylupoBaHHs JSTOH TNpoOIEeMBl SBISETCS yKa3aHWe s
malloc () COOTBETCTBYIOLIEIO TMPOTOTUIA, KOTOPBIM MOJCKAXKET, 4YTO
malloc () BoO3Bpamaer ykasatenb (OOBIYHO WyTEM BKIIOUEHHUS (aiina
<stdlib.h>).

Crenyromuii mpoGieMa COCTOUT B TOM, UTO MPEIbIAyIIee MPUBEICHHE TUIIA
MOKET OBITh BCTaBJIEHO B HPOTPaMMy IPOCTO JUIsI TOTO, YTOOBI 3aCTaBUTh
3aTKHYTBCS ~ KOMIIWJISTOP,  KOTOPBIM  HaBepHsAKa  OyneT  BblAaBaTh
NpeayNnpexaeHUE O HECOOTBETCTBUM THIIOB, €CIM OIEpaTop MPUBEICHUS
orcyrcTByeT. IlpuBeeHHWEM THIIOB 4YacTo 3J10yNOTPEOISIOT TMOAOOHBIM
o0pa3oM — 9YTOOBI 3ariymIUTh KOMITWJISITOP, BMECTO TOTO, YTOOBI B CaMOM
nene oOpaTUTh BHUMAHUE Ha MpeaynpexaeHue. MHOrHe KOMIWIATOPHI,
HalpuMep, BBIIAIOT NPEIyNpPEKIEHUE O BO3MOXKHOM OKPYTJIEHWUH, BCTPETUB
CIEAYIOINNA KOJ:

£f( Int x );
//

unsigned y;

ftCy )
W MHOTME MPOTrPaMMHUCTBl 3ariyllaT TaKOW KOMOWIATOP MpU IMOMOIIX
f((int)y). HecmoTps Ha 3TO, MpUBEJICHUE THUIIA HE M3MEHHUT TOTO (aKTa,
910 TUO unsigned Int MOXeT cojepXaThb TaKoe 3HAYEHUE, KOTOpOe He
noMmecTtuTcss B INT co 3HAKOM, OTOMY PEe3yJIbTHPYIOIINUNA BBI30B MOXKET HE
cpaboTaTs.

Bor cxomnas mpoOnema, cBsi3aHHAas C yKaszaTelssMd Ha (QYHKIWH.
Crenyrouuii Kof, cirydaeTcs, paboTaeT OTINYHO:

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

gsort ( array, size, sizeof(some object), (
(*) (void*, void*)) my cmp );
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Crenyromuii MOX0XXKHH KOJA TPOCTO TMEYaJbHO OTKa3bIBaeTcs paborarh 0e3
HpeayIpexIa0Iero COOOIICHNUS:

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

gsort ( array, size, sizeof(some object),
((*) (void*, void*)) foo);
OyHKIHA gsort () IepemaeT apryMeHThl-ykas3atenqn B foo (), HO foo ()
XKJIeT B KadyecTBe apryMeHTa int, mostomy OyJeT HCIOJIb30BaTh 3HAYEHUE
ykazaTtens B kaudectBe int. Jlanpme eme Xyxe — foo () BepHET Mycop,
KOTOpBI OyAeT MCHOJbh30BaH gsort (), TaK KaK OHAa OXHAAET B KaueCTBE
BO3BpaliaeMoro 3nauenus int.

BripaBHHBaHME Takke CBS3aHO C 3aTpyIHEHUSMU. MHOTHME KOMIBIOTEPHI
TpeOyIOT, YTOOBI OOBEKTHI OMPECICHHBIX THUIIOB PACIONATAINCh 10 OCOOBIM
aapecam. Hampumep, HecMoTpss Ha TO, 4TO 1-0aiiToblii TUm char Moxer
pacrioyaraTbCsl B IaMATH IO JII0OOMy ajpecy, 2-0alToBbIii ShOrt nomkeH
Oyner uMeTh 4YeTHBIH ajpec, a 4-0aiftoBelii lONQg — 4YeTHBIM M KpaTHBIHA
yetblpeM. Cleayromuid KoJl BHOBb HE BBIJACT NPEAYNPEXKIECHUH, HO MOXKET
BBI3BAaTh 3aBHCAHNE KOMIIBIOTEPA BO BPEMS BBIIIOJHEHHUS:

short x;
long *1p = (long*) ( &x );
*1lp = 0;
Ota ommbka 0cOOEHHO OmacHa, MOTOMYy 4To *1p = 0 He cpaboTaeT JIHIIb

TOTJIa, KOTJ]a X OKAXETCS M0 HEUYSTHOMY HJIM HE KPAaTHOMY YETBIpEM ajpecy.
MoeT oka3zaThCs, YTO ITOT KoJ Oyaer paboTaTh JO TE€X MOp, MOKa BBl HE
no6aBuTe 00BSBICHUE BTOPOU MepeMeHHoi Tuna Short cpasy nepen x, mocie
9ero 3Ta MporpaMmma 3aBUCHET.

OaMH W3 M3BECTHBIX MHE KOMIHJISTOPOB IBITAETCS CIPABUTHCS C 3TOM
npobaeMoii, (pakTuyecku MOAUMUIHPYS COACPKUMOE yKazaTens IS TOro,
9TOOBI TapAaHTUPOBATH MPABMWIBHBIN ajJpec B KadecTBe MOOOYHOTO dhdeKTa OT
NpUBENCHNS THUIMA. J[pyrMMH CIOBaMH, CIEAYIOIIUH KOJ MOT OBl Ha CaMOM
nene MoIu(UIMpoBaTh p:

p = (char *) (long *);

71. Hemensienno odpadarbiBaiiTe 0co0ble CJIy4au

[MummTe cBOM aNrOpuUTMBI TakUM 0Opa3oM, 4YTOOBI OHHM 0OpadaThIBaU
BBIPOXKJICHHBIE CIydyad HEMEMJIEHHO. BOT TpHBHANBHBIMN NpuUMEpP TOro, Kak
C/IeNaTh 3TO HEMPABUIBHO:

print ( const char *str )
{
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if( !*str ) // HUYeTro He mejlaThb, CTPOKa NycTa
return;

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

}
Oneparop §f Tyr He HyXeH, IOTOMY 4YTO JTOT ciIy4dail XOpOILIO
obpabatsiBaeTcs rukiaom while.

Jluctuarun 2 u 3 JAEMOHCTpPUPYIOT Oosiee peanucTH4YecKuil creHapuil.

JIuctuHr 2 omnpenenseT yMBIIUICHHO HAaUBHBIN 3ar0JIOBOK CBS3aHHOIO CIIUCKA
1 QYHKLUIO 1715 yAAJICHUS U3 HETO AJIEMEHTA.

JInctunr 2. CBs3aHHbBIN CIMCOK: 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 BJIEMEHT, Ha KOTOPHIM yKas3HBaeT remove, u3

12 // cnmucka, Ha HadaJio KOTOPOTo ykasweBaeT *headp.

13

14 if( *headp == remove ) // 5ToT 3jeMeHT B Hadajle CIMUCKA.
15 {

16 if( remove->next ) // Ecnay 3TO He eIMHCTBEHHEI
17 remove->next->prev = NULL; // BJIeMeHT B CIMUCKe, TO
18 // HnoMecTuTe CcJlelyolmi
19 // 3a HUM BJIEMEHT I[1€PBLM
20 // B cnucke.

21 *headp = remove->next;

22 }

23 else // DJEeMeHT HaxXOOUTCSA B CepenMHe CHIMCKa
24 {

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

26 if( remove->next )

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

28 }

29 }

Jluctunr 3 penmaer TO Ke caMoe, HO A MOIU(MUUMPOBAT YyKa3aTeab Ha
NPEIBIAYIIHNA DJIEMEHT B CTPYKTYpe node, MOMECTHB TyJa aJpec Mo next
HpeAbIYIIEro JIeMeHTa BMECTO yKasaTelslsd Ha BCIO CTPYKTypy. DTO IpocToe
W3MEHEHUE O03HAYaeT, YTO MEPBBIA 3JEMEHT OoJibllle HE SBISETCS OCOOBIM
cllydaeM, ModToMy (DyHKIHMSI remove CTAHOBUTCS 3aMETHO TPOIIIE.

CMBICT 3TOTO COCTOMUT B TOM, YTO HE3HAUMTENIbHAs MEpeIesIKa 3TOH 3a1a4uu
MO3BOJIIET MHE MCIIOJIb30BATh AJITOPUTM, HE UMEIOIINIA 0COOBIX CIy4aeB, 3TUM
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caMbIM ympoinast nporpaMMmy. KoHeuHo, 3Ta mpocToTa He AaeTcst OecIiIaTHO —
Tenepb CTaJ0 HEBO3MOXKHBIM IE€peMEelIeHHEe IO CHOUCKYy B OOpaTHOM
HaNpaBJIeHUN — HO HaM BeJlb 3TO MOKET ObITh U HE HY>KHO.

JIncTunr 3. CBsi3aHHBIN CIUCOK: BapUaHT 2

1 typedef struct node

2 A

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

5 '} node;

6

7 node *head;

8

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

10 {

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

12 remove->next->prev = remove->prev; // cnomucka, TO YTOUHUTH
13 // cIlenyoumi 3JIeMeHT
14 }

72. He cTapaiitech mopaaoBarh lint

Lint sBnsiercss mporpamMMoil mpoBepku cuHTakcuca misi si3bika Cu. (Taxoke
umeetcst Bepcus s Cut+ B cpeme MS-DOS/Windows. OHna BbeITTycKaeTcs
¢upmoit  Gimple Software). XoTs 3TH mnporpamMmbl HEOLEHUMBI IpU
HCTIONIb30BaHUM BPEMsI OT BPEMEHH, OHU BBIBOAAT TaKylo Kydy cOOOIIeHHH 00
OmIMOKaxX M TMPeIyNpekICHUH, 4TO TEKCT Balleil mporpaMmbl OyAeT MOYTH
HEBO3MOXKHO MPOYHUTATh, €CIH BBl IMONMPOOyeTe H30aBHTHCS OT BCEX HHX.
Oxka3sbIBaeTcsi, HyKHO U30erarh Koja, moJ00HOTO CIIEAYIOmEeMY:

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

TYT BOO6H.I€ HET HUYCTO HEBECPHOT'O B IIPUCBAUBAHNH B LIUKIJIC:

while( p = £() )
g(p);

Jla’ke €CIIM HOBUYOK B IIPOIPaMMHPOBAHUU MOXKET BOCIIOJIB30BATHCS CHMBOJIOM
= BMecTo ==. (IIpoGyieMbl HOBUYKOB HE JOJKHBI IPUHUMATHCS BO BHUMaHUE,
KOT/1a BBl 00CY’K1aeTe PEKOMEH/IyEeMBbIi CTHIIb /ISl ONBITHBIX PO(ECCHOHAIIOB.
OT0 MOoX0XkKe Ha NPUHATUE 3aKOHA, KOTOPBIN TPeOyeT, UTOObI BCE BEIOCUIIE b
OCHAIATUCh OOKOBBIMH KOJIECUKaMHM, TIOTOMY 4TO JBYXJIETHUM MalblliaMm 0e3
HUX TSDKEJIO KaTaThCsl).

Sl unTanm mOpearoKeHHe IOopydyaTh KOMIMJIATOPY IOUCK HEOPEkHBIX
NpUCBaMBaHMI (KOT/a BBl HA CaMOM JeJie TOpa3yMeBaIl CpaBHEHHE) IPOCTO
pasmelasi KOHCTAHTHI B JieBoi yacTu. Hanpumep, cnemyronmii ¢pparMeHT aact
OLIMOKY NPU KOMIWISALUY, €CIIU Bbl UCIIOJIb3YETE = BMECTO ==!

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

B oToit nace €CTb AOCTOMHCTBA, HO s HAXO0Xy, YTO TaKkou KOO TpyAHEC
YUTaCTCA.

73. llomemaiTe KOA, IMHAMHYECKH Pacnpeae/J a0l U
0CBO0OXKIAI0IINH IAMATH, B OJTHOM H TOM ’Ke MecTe

VYTeukn mamsTH — BBIJCIICHHYIO TaMATh 3a0bLTH OCBOOOIUTH — SIBISIFOTCS
0071b11101 TPOOIEMON B MPUIIOKEHUSX, TPOJIOJIKUTEILHOCTh Pa0OThl KOTOPHIX
HE OrpaHHueHa: cepBepax 0a3 JaHHBIX, TOPTOBBIX aBTOMATaX, OMEPALMOHHBIX
chUcTeMax M Tak jgaiee. VIMeeTcs MHOXKECTBO CIOCOOOB sl TOTO, YTOOBI
OTCIeKHUBATh 3Ty  MpoOieMmy. MHorue  mporpamMmbl,  Hampumep,
MOI[I/I(I)I/II_II/IpyIOT (byHKuI/Ho malloc () 4 CO3JaHHSA CIHUCKA BBIACIICHHBIX
obacTeld maMsITH, KOTOPBIH MOKET TPOCMAaTpUBaThCs PyHKIMEH free () s
MPOBEPKU 3aJ€MCTBOBAHHBIX YyKaszaTeneil. Bbl Takke Moxere aopaboTarhb
3arojOBOYHBIA  (aily, HEOOXOAMMBIH  JJIi  CONPOBOXJAEHHUS  CITMCKA
BBIJICJIEHHBIX 001acTell mamsTH, MMyTeM IMMOMENICHHUS TyAa HHPOPMAIIUH O TOM,
OTKyJa ObUIO IpousBelneHO BblaeneHue namsat. (Ilepemaiite  LINE  u
_FILE B CBOK OTIaJ0YHYH BEpCHI0O malloc ()). CIHCOK BBIAEIECHHBIX
obyacTeil MaMATH JOJDKEH OBITh IYCT IPU 3aBEpIICHUH PaOOThI MPOrPaMMBbI.
Ecan oH He mycT, TO BBl MOXETE €ro MpPOCMOTPETh M, MO KpalHeH Mepe,
pa3o0partscsi, rie Oblia BhIACTICHA AT TAMSTh.

OtcrexxuBaHue — 3TO XOPOLIO, HO MpenylpexaeHue Jydme. Ecau ects
BO3MOXHOCTb, TO BBl JIOJDKHBI pa3MmeliaTb free () B TOM ke (QyHKIUH, Tae
CIEJIaH COOTBETCTBYIOIIMHI BbI30B malloc (). Hanpumep, ucnons3yire 310:

void user( void ) // moJab30BaTesb

{
p = malloc( size );
producer ( p ); // W3TOTOBUTEJH
consumer ( p ); // norTpeburesb
free( p );

}

BMCECTO 3TOI'0:

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

}

void user( void )

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

}

Hecmotps Ha 370, BRI HE CMOKeTe Beera Jenats nonoonoe Ha Cu. Hampumep,
MpEeaBIAYIINE MIpaBUia O HEUHUIINAIU3UPOBAHHBIX IIEPEMEHHBIX OTHOCATCS U K
MaMsTH, BbIJIEIeHHON malloc (). JIydine caenaTe Tak:

some object *p = allocate and init(); // He Bo3BpamaeT 3HAUYEHUI,
// ecnu mamMaTH
HEeOOCTAaTOYHO.
YCeM TakK:
some object *p = malloc( sizeof (some object) );
if( !'p)
fatal error ("Hemocrarouno namaru!")
init ()

B Cut++ sta npobiema perraercst mpyu MOMOIIU KOHCTPYKTOPOB.

74. InHaMudeckasi naMATh — JIOPOroe yaA0BOJIbCTBHE

Crnenytomieii OCHOBHOH MpoOJIeMON TIPH UCTIOIL30BaHuK malloc () /free ()
(mmm new/delete) sBnsercs Bpems, Tpebyemoe i yIpaBICHUS MaMSTHIO;
OHO MOKET OBITh 3HAUUTEIHHBIM. S| OJTHAXKIIBI COKPATHIT BPEMsI BHITIOJTHEHUS HA
50% OyTE€M 3aME€Hbl MHOTOYHCJIEHHBLIX BBI3OBOB malloc () M free () Ha
IpyTyIo cTpareruto. Hampumep, ecim y Bac €CTh OY€Hb aKTHBHO UCTIOIb3yeMast
CTPYKTypa U3 OJIMHAKOBBIX OOBEKTOB, TO BbI MOXKETE HCIOJIb30BaTh HEUYTO
MoI00HOE KOy U3 TUCTUHTA 4 JJIs1 yIIPaBJICHUS WICHAMH CTPYKTYPHI TaHHBIX.

JIucTuHr 4. praBJ’ICHI/IC COOCTBEHHBIM CITHCKOM BBICBOGO)KI[CHHBIX OJICMCHTOB

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

some_class;

O Joy Ul b W

static some class *free list = NULL;
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10 free object( some class *object )

11 |

12 // BmecTo TOrTO, UTOOH MNepelaThb NaMATb M3-M0H OObeKTa
13 // oyHxuuu free(), CBAXMUTE ee C HadaJloM CHOMCKa

14 // BHICBOOOXIEHHEIX 3JIEMEHTOB.

15 object->next = free list;
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16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

free list = object;
}
e R
free all objects( )
{
// BHCBOOOIUTH BCE OOBEKTH B CHMCOK BHICBOOOXIEHHBIX
// mrnemeHTOB. COPTMPOBKA 3TUX OOBEKTOB 0 0a30BOMY ampecy
// mepen HauaJoOM LMKJIA YJYUIMT CKOPOCTb PaBOTH IO
// ocBOBOXIEeHMO, HO s He »ejlan 3mech sToro. (Hns
// COPTMPOBKM CBSA3AHHHX CHMCKOB IPEBOCXOMHO MNOAXONUT
// amnropurMm Quicksort).
some_object *current;
while( free list )
{
current = free list;
free list = current->next;
free( current );
}
}
e R S
some class *new object ( )
{
// Ecnu B CHUCKE BHCBOOOXIEHHHX BDJIEMEHTOB MMeeTCs OOBEeKT,
// TO ucHosb3ynTe ero. PasMmemanTe OOBEKT MOCPEIACTBOM
// malloc (), TOIBKO €CJIM CIMCOK BEICBODOXIEHHHX OOBEKTOB
// mycrT.
some_class *object;
if( free list )
{
object = free list; // mnepeznariTe mamaThb I0Js OOBEKTa
free list = object->next;
}
else
{
// BB MOXeTe yJyYllMTh NPOU3BOIUTEJILHOCTL ele Bojee, eciu
// Bymere pasMmemars OO0BekKTH B namaru no 100, a He mo 1
// 3a pas, HO 3TO ycyjoxHuT OyHKumoO free all objects().
object = malloc( sizeof (some class) );
}
if( object )
// ToMecTuTe 30eChb MHULUAIVIUPYOIUIA KOI

61 return object;

62

}

75. TecToBBIE MOANPOrPAMMBI He TOJKHBI OBITH

Msmue

HHTCPAKTHUBHbBIMH

qacTo IIOKa3bIBAIOT TCCTOBBIC mporpaMmel, HMCIOIINEC

YCOBEPIICHCTBOBAHHBIA WHTEPaKTUBHBIN HHTepdelic moib3oBarens. ITO He
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TOJILKO SIBJISIETCS ITyCTOM TPAaTOW BPEMEHH, HO 1 HE MOXKET OBITh HCIIOJIb30BaHO
JUIA THIATEIBHOTO TecTUpoBaHus. Jlroau, cuasdmpe 3a KiIaBHaTypaMH |
npoOyroIue BCE, YTO UM NPUXOAUT B TOJOBY, HEAOCTATOYHO METOJUYHBI.
[TosToMy It CHCTEMATHUYECKOTO BBIMOJHEHHUS (OYHKIHHA, MOMAIEKAIINX
IpOBEpKe, JIyUllle UCTIOJIb30BaTh HEMHTEPAKTHBHYIO TECTOBYIO (DYHKIIHUIO.

U, kcratu, He yJansiiTe 3Ty TECTOBYIO MPOULEAYPY; MPOCTO HCIONb3yHTe
npemnoxenne #ifdef TEST ama BKIIOYEHUS WM BBIKIIOYCHHUS DTOU
HOJIPOTrPaMMBl M3 KOMIWISIUU. ECIM BBl MOXO0XKH HAa MEHS, TO BBl YTPOM
yAamuTe ATy TECTOBYIO (YHKIIMIO, a yXe K 00eay OHa BaM TOHAI00UTHCS
CHOBA, JJa’K€ €CJIM BbI HE MOJIb30BATIUCH €1 MOCIIEIHHE 1BA TO/A.

76. CoolO1enue 00 ommnuoKe J0JKHO MOACKA3HIBATH
M0JIb30BaTeJ10, KaK €€ HCIPABUTD

Korma-to, Bo Bpemena CP/M, otnagunk DDT umen eqMHCTBEHHOE COOOIIEHUE
00 ommOke. He nMeno 3HadeHust, 9TO Bl HATBOPUJIM, OH BCETa TOBOPHII:

2

HecMmotpst Ha TO, uTO MOM00HAs 00paboTKa OMIMOOK, K CUACThIO, OOJIbIIE HE
SBIISIETCS. HOPMOM, s BCE eIle BUXKY €€, XOTS U ¢ 0ojee NPUXOTIUBBIMHU
ykpamenusaMu. Heckomnbko mporpamm anst Windows, MHE NpHHAIJIEXKAIINE,
IPOCTO H3JAI0T 3BYKOBOW CHUI'HAJ, KOTJa s BBOXKY HEBEpHOE 3HAYCHHE B
JIMAJIOTOBOM OKHE, 3acTaBisisl MEHs rajaTh, Kakoe K€ 3HaueHue BepHoe. S
4acTo BUAEN cooOmeHus 00 omuOKax, KOTOphIe [aBald MHE OOMIbHOE
KOJINYEeCTBO HH(pOpPMAIMM O TOM, 4YTO s CIAENal HeNpaBWIBHO, HE aBas
MOJICKAa3KH, KAaK 3TO JeJaercs MNpaBUIbHO. B camoll medanbHON CHTyaluu
JIMAJIOTOBOE MEHIO IpejaiaraeT BaM BBECTH YHCJIO, HO KOIZJAa Bbl BBOJAUTE
HEBEPHOE YHCIIO, OHO BBIBOJIUT TaKOE COOOIICHHE:

HeBepHoe SHaA4YeHHle.

0e3 HaMeKa Ha TO, KaKoe 3HaueHue OyJeT BepHbIM. MHOrna 1uanoroBoe OKHO
OTKa3bIBACTCS 3aKPBITHCS 10 TEX IOp, MOKA Bbl HE BBEAETE BEPHOE 3HAYCHUE.
Huoraa nporpamma 3axBaThIBaeT yIpaBlIeHNE KOMITIBIOTEPOM, M BBl HE MOXKETE
NEPEKIIIOYUTHCS B JPYroe MpHIOKEHUE, 3aBEpIIUB TO, B KOTOPOM C BaMHU
ciyumnace Oena. (B Windows 3To '"cBoiicTBO" Ha3bIBaeTCs CHCTEMHO-
MOJIaJTbHBIM JHAIOTOBBIM OKHOM. [lokaryiicta, He monb3yiTech uM). M BOT BBI
nepes BHIOOpPOM: 3aBepuIuTh MporpamMmy, HaxkaB Ctrl-C mnm ee >KBUBaJeHT
(ecnmu MoOXeTe), OTKIIOYUTh MUTaHUE WIM HAoOyM HaOupaTh YuCIa Ha
KJIaBHAType /0 TEX MOp, MOKa BaM HE yJAcTCs HATKHYThCS Ha TO, KOTOPOE
YIOBJIETBOPHUT IPOTpaMMy BBOJa TaHHBIX. Bompoc cocTouT B TOM, 4TO 3aiiMeT
y Bac 0oJIbIlle BPEMEHHU: MIOBTOPUTH MOCIEAHUE TPU Yaca paboThl, KOTOPYIO BbI
HE MOJAYyMaJId COXPAaHUTh NEpPe]] BHI30BOM JMAJIOrOBOIO OKHA, WM MOTPATUTh
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elie Tpu 4Jaca, urpas B "XOJIOJHO-TOPAY0" C IMaJIOTOBBIM OKHOM. DTO KakK pa3s
Ta CUTYyalus, N3-3a KOTOPOH Y KOMIIBIOTEPOB JIypHasi CJIaBa.

CooOmienne 06 ommbOKe JOJDKHO MOACKA3bIBaTh BaM, KakK HMCIPaBUTh 3Ty
CHUTYAINIO, YTO-HUOY b THIIA:

Umcia IOOJDKHBEL OBITH B IOuanasoHe oT 17 mo 63 BKINUMTEJILHO.

WUIIn:

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

JlomkeH OBITh Kakol-TO cmoco0 (tuma xmaBumu "help/cnpaBka") st
MOJTyYeHHS JTOTIOJIHUTENFHON HH(pOpMaNny, eclii oHa BaM HyxHa. Hakonern, y
Bac J0JDKEH OBITh CrtocoO 0e30macHoro MpeKpaieHus mpolecca BBoJIa JaHHBIX
(Tuna knaBumm "Beixoa").

77. He BbIBOAUTE COOOILIEHHA 00 O1IMOKe, €CJIM OHA
HCIIPpaBUMAa

bubnuorednsie moanporpaMMel (M OOJIBIIMHCTBO MOJIPOTPAaMM Ha SI3BIKAX
HU3KOTO YPOBHS) HE JOJDKHBI BBIBOJUTH COOOImIeHWH 00 ommbOkax. OHu
JIOJDKHBl  BO3BpallaTh KOJA OIIMOKM, KOTOpPBIH MOXET ObITb IPOBEPEH
BBI3BIBAIONICH MOANpPOrpaMMoi. TakuM cocoOOM 3Ta MOANPOTrpaMMa MOKET
NPEINpUHATh KaKWe-TO KOppeKTupyromue neiictBusa. Hampumep, ecmu
pekypcuBHas (YHKUIHA-COPTUPOBIIMK cooluiuina o0 omuOke, BBIAAS 3a
Ipeaensl CTeKa, TO BbI3BaBIIAs €€ IMOJIPOrpaMMa HE CMOXKET IOIbITaThCs
3aHOBO BBITIOJHHUTH COPTHPOBKY C MCIIOJIB30BAaHHEM JIPYTOro, HEPEKypCHBHOTO
anroputMa. [lomp3oBarens JODKEH YBHIETh COOOMIEHWE 00 ommoKe, gaxke
€CII BTOPAsi ONBITKA COPTUPOBKU OyAET yJauHOM.

78. He ucnoJsb3yiite CHCTEMHO-3aBUCUMBIX (DYHKIUI
JJIS CO00IeHnit 00 ommndKax

MHorue cpenbl C OKOHHBIM HHTeppEcOM HE NOJACPKUBAIOT MOHSATHS
CTaHJIaPTHOTO yCTPOMCTBA IS BHIBOAA WJIU JUIsl cooOmeHuit o0 ommbOkax. (B
9TUX Cpelax BBI3OBHI printf () wimm fprintf (stderr, ...) OOBIUHO
urHopupytotcsi). Eciam Bbl OyieTe OCHOBBIBATHCSI Ha JIOTAAKax O CBOECH cpene,
TO OOHApYKUTE, YTO BaM HEOOXOIMMBI 3HAUUTEIIbHBIC JOPAOOTKH MPOCTO IS
TOT0, 4TOOBI IEPEKOMITMIMPOBATH KOJ ISl HOBOM CpEJibl).

MuUHHMYM Balllei 3alIUThl MOKET OBITh TAKHM:

#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 );

}

Bor 6onee rubkoe pemeHue:

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

#ifdef WINDOWS
void error( const char* format, ... )
{

char buf[255]; // Hameemcs, YTO Takol pasMep ByneT

// mocTaToueH

va list args;

va_start( args, format );

if( vsprintf( buf, format, args ) < sizeof (buf) )

: :MessageBox (NULL, buf, "*** OIMBKA ***",
MB OK | MB TCONEXCLAMATION ) ;

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

}
va_end( args );
}
#elif MOTIF
// 3mech cienyeT OyHKUMS 00pa®oTkM OmMOKM, WUCIIOJb3yeMas
// OC Motif
#else
voild error( const char* format, ... )
{
va_list args;
va_start( args, format );
vfprintf (stderr, format, args );
va_end ( args );
}
#endif
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IIpenpoueccop

Mmnorue cBoiictBa s3pika Cut+ nemator mpernporeccop Cu MeHee BaKHBIM,
4YeM OH ObUT IO Tpaiauiuu. TeM He MeHee, MPEnpoIeccop NHOTAA HYKEH JlaxKe
B mporpamme Ha Cu++ U, €CTECTBEHHO, OCTA€TCS HEOTHEMJIEMOM YacTbiO
nporpammupoBanuss Ha Cu. [lpaBuma B 3TOH TJaBe KHHUTH ITOCBSIEHBI
MIPaBUILHOMY HCIIOJIb30BaHUIO MPETIPOLIECCOPA.

S momxeH ckas3aTh, YTO MHOTHE M3 T€X MaKpOCOB, KOTOPhIE MHE MPHIILIOCH
BUJIETh, HMMEIOT JOBOJIbHO COMHHTEIbHBIE OCHOBAHHUSA C TOYKH 3pPEHHS
y1000YNTaEMOCTH U CONPOBOXKACHUS. S 4acTO MPEANOYNTAI0 HE IOJIH30BATHCS
MaKpOCOM, €CJIM SKBHUBAJCHTHas (YHKIHS CIENaeT Ty e caMmylo padoTy B
Oosee ynobounTaeMoil MaHepe, M HMKOIJIa HE XO4y HCIOJIb30BaTh Makpoc,
BBI3bIBAIONINI TOOOUHBI 3PdekxT (Oyner paccMoTpeHo Hinke). B Cut++ s
HUK020a HE TIONB3YIOCh MaKpOCaMH C TMapaMeTpaMH, HCIONb3Yysl BMECTO HHUX
BcTpoeHHbie (inline) ¢dyHKuu wim mabioHBI, KOTOPHIE PAaCIIUPSIFOTCS
KOMIIWIATOPOM 0 BCTPOEHHBIX (yHKIMA. Makpoc ¢ mapameTpaMu Jnaxe B
si3pike CH JTOJDKEH OBITh METOJIOM, UCTIOIh3yEeMbIM JIUIIE B KpaitHeM ciyuae. B
Makpocax TPYJHO OOHapy>XMBaTh OMHMOKM (Tak KaKk OHU HE BBIMOJHSIOTCA B
MOIIIAarOBOM  PEXHME), WX TPYJHO YWTaTh W, B JIy4YIIEeM CIIydae, CIOXKHO
COTMPOBOXAATh. VCmonp3yiTe MX JHIIb TOTAQ, KOT/Ia CKOPOCTh BBINOJHEHUS
JICHCTBUTENFHO  SIBJISICTCS KPUTEPUEM, TOATBEPKIAEMbIM  (HaKTUIECKUM
TECTUPOBAaHHEM KOJIa C UX HCIOJb30BaHueM. TakuM 00pa3oM, 3Ta riiaBa KHUTH
CONCPKUT TMpaBHWja sl TeX CIydaeB, TJe TPENpOLeccop SBIAETCS
€IMHCTBEHHBIM PEIICHHUEM TIPOOJIEMBI.
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79. Bce u3 oxHoro . h ¢aiiyia 10J15KHO ObITH UCIOJIB30BAHO
B, 10 MeHbIIEH Mepe, ABYX . C ¢aitiax

OTO mMpaBWIO TOBOPUT camMO 3a cebsi — He 3arpoMoXxaaite o01acTh
rIIO0ANIBHBIX MMEH  HWACHTH(HKATOPAMH, KOTOPbIE HE HCIIOJB3YIOTCS
rnobanbHo. Eciim uaeHTH(HUKATOp HE MCIONB3YeTCss BHE TeKymiero (aiina, To
OH JIOJDKEH OOBSBISATHCS JIMIIb B O0JIACTH JACUCTBHs Tekymiero ¢aiina. Ecmu
9TOT HE HCHOJB3YEeMBIH COBMECTHO HAECHTH(HUKATOp SABISAETCA TII00ATHHOM
MEPEMEHHON UM (PYHKIMEH, TO OH JOJKEH OBITh OOBSBICH CTATUYECKHM.

3aMeThTe, UTO CTaTUYECKUE (PYHKIUU HAXOAAT NpUMEeHeHue naxe B Cut+.
Hmeercss TeHIEHLUS TMOMeENAaTh BCE OCHOBHBIC (YHKLHWH, HCIIOJIb3YyeMble
T00BIM M3 00pabOTYMKOB COOOIIEHUH, B COOCTBEHHO OTpE/elIeHHe Kilacca.
Wuorga nokanpHasi cratudeckas GpyHkuus B Qaiisie .cpp nenaer 3ty paboTy
TaK XK€ XOpOIIO, U HET HYXXIBl 3arpOMOXKIATh HMPOTOTHIIOM 3TOW (YHKIUH
OIpezieTIeHUEe Kilacca.

80. Ucnoab3yiiTe BJO:KeHHBbIe TUpekTUBBLI #1nclude

XoTsi OOJNIBIIMHCTBO W3 TMPaBWJI B ITOW TJIaBe TOBOPAT BaM, Kak H30exarh
MCIIOJIb30BaHUsl MPEMPOLIECCOpa, MEXAHU3M BKIIOUEHHUs (DAlIoB TUPEKTHUBOM
#include sBnsercs obs3arenbHON QyHKIMEH mpemnporeccopa kak B CH, Tak
u B Cut++. Tem HE MeHee, Taxke 3/1eCh CYMECTBYIOT MPOOIEMBI.

OT0 Ha caMOM Jielie IIoxas uzes - TpedoBaTh, YTOOBI KTO-HUOYb BKIFOUAI
¢aitn, cnocoOHbI BKIIOYATH B cels cienyromuid. Sl Bcerna pacrosararo
mupektuBbl #include 06e3 onpenenecHHOTO MOpsiiKa WM 3a0bIBAal0 BCTaBHUTH
onHy u3 HuX. CresoBaTenbHO, 3ar0JI0BOYHBIN (DAl TOJDKEeH BCeTAa BKIIOYATh
Te ailyibl, KOTOpBIE OMPEAENSIOT TO, YTO HCIOJB3YeTCS B TEKyIIeM
3aroyioBouyHOM (paiine. BeneacTBue TOro, 4ro MOryT BO3HUKHYTH MPOOJIEMBI,
€CIIM KOMIIWIATOP MPOYHUTACT KaKOH-HUOyAb . h Qaiin Gojee 0JHOTO pasa, BB
JOJKHBI TPEANPUHATE IIark JUIsl IPeI0TBPALEHUS] MHOTOKpaTHOH 00pabOTKH
OJIHOTO | TOTO ke (aitna. [loMmemntaiite cTpoku THNA:

#ifndef FILENAME H
#define FILENAME H

B HauaJle Ka)XJI0ro 3aroJI0BOYHOrO (aiisia, U BCTAaBIAITE COOTBETCTBEHHO:
#endif // FILENAME H
B KOHIE. Tak Kak KOHCTaHTa FILENAME H OyAeT yxXe OIpelelieHa K

MOMEHTY BTOPOW MOMBITKH Mpernporeccopa odpadoraTh 3TOT (aiiia, TO ero
coJiepKaHue TPH BTOPOM MPOXoie OyAeT IPOUTHOPUPOBAHO.
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81. BbI 10.1:KHBI OBITH BCEr/Ia CIOCOOHBI 3AMEeHUTH
Makpoc pyHKMeH

DTO BapWaHT ISl MaKpOCOB TMpaBWiIa '"He HYKHO HEOXHIaHHOCTEH (0e3
ctopripu3oB) ". UTo-T0, Moxoskee BHEUIHE Ha (YHKIUIO, TOJDKHO JIeHiCTBOBAThH
o100HO (PyHKIMH, Jaske eclid 3TO Ha caMoM jaene Makpoc. (ITo sToit npuunne
s MHOTAA NPEoYnTai0 3alMChIBaTh UM MaKpoca 3arjlaBHbIMU OyKBaMH He
MOJHOCTBIO, €CJIM €ro IOBEJCHHE CHUIbHO HAaNOMHUHAeT (QyHKIMIO. XOTS o
BCET/Ia MCIIOJIB3YI0 BCE 3arjaBHbIE, €CIIM Y Makpoca ecTh 0004HbIe () (HEKThI).
IIpu 3TOM BO3HUKAET HACKOJIBKO BOIIPOCOB.

Bo-nepBbIX, Makpoc HE JIOJDKEH HCIOJIb30BaTh IE€PEMEHHbIE, HE
neperaBacéMbple B KauecTBE apryMeHTOB. BoT Hauxynmuii M3 BO3MOXKHBIX
CIOCOOOB B TAKUX OOCTOSITENILCTBAX:

Crenyroniuii Koa HaXOAUTCS B 3aTr0JIOBOYHOM (haiisie:

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

a sToT — B (hailne . c:

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

3mecy  UIsL  CONPOBOXKIAIONIETO  MPOTPAMMUCTA  HMMEETCS  HECKOJIBKO
HETIPUSATHBIX CIOPIPHU30B. Bo-mepBbIX, epeMeHHas p SBHO HE MCIOJIb3YeTCs,
MO3TOMY TIOSIBJISIETCST  MCKYIIEHHE CTEepPeTh €€, paspymias 3TUM  KOJ.
AHaJOTHYHO, POTpaMMa pPa3pyIIUTCs, €cu UM p OyJeT 3aMEHEHO IPYTHM.
Hakomner, Oymer O00bIIONH HEOXKUIAHHOCTHIO TO, YTO BBI3OB end (), KOTOPBIH
BBITJISIINT BHEITHE KaK BBI30B OOBIYHON (YHKIIMH, OyIeT MOAU(PHUIIPOBATH P.

[TepBas moOMBITKA YPETYJIHPOBAHHS ASTOW MPOOJIEMBI MOXKET BBITJISICTh
cienyromuM obpa3om. B 3arooBounom daiine:

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

u B (aiiie .c:

char *f( char *str )
{

end (str) ;

//

return str;
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Ho teneprs Makpoc Bce emie HeoObICHUMO MOTUGHUIMPYET str, a HOpMaJIbHAs
¢yukius Cu He MOXeT paboTaTh TakuM 00pazoM. (Dynkuus Cu++ MOKeET, HO
He JookHA. SI OOBSICHIO ToyeMy B TOW TJlaBe KHHUTH, KOTOpas IMOCBSIIEHA
Cu++). lns moaudukanuu CTpokd str B (YHKIMH BBl JOJDKHBI IEpeaaTh B
Hee ee ajpec, IOITOMY TO K€ CaMO€ JOJKHO OBbITh NMPUMEHHUMO K MAaKpoCy.
Bor Tpernii (HakOHEU-TO MpaBWIIbHBIN) BapuaHT, B KOTOPOM Makpoc end ()
HOIPOCTY 3aMeHEH (YHKLHUEH ¢ TakuM ke nMeHeM. B 3arosioBounom daiise:

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

u B daitne . c:

char *f£( char *str )

{
end (&str) ;
//
return str;
}

BwMmecto end (&str) 6yz[eT IMOACTaBJICHO:
while (* (*&p))
++ (*&p)
H *&p — 3TO TO K€ CaMO€, YTO U p, TaK KaK 3HAKU * U & OTMEHSIOT APYyr
Jpyra — II03TOMY MakKpoC B pe3yJIbTaTe JAeJIaeT CIEAYIOLIEE:

while (* (p))
++(p)

Bropas mpo0iema ¢ MakpocoM B poiiM (DyHKIMU BO3HHMKAET, €CIIN BbI JKEJIacTe
BBINOJIHUTh B Makpoce Ooibllle, yeM OJHO jeicTtBue. PaccmoTpum Takoit
MaKpoc:

#define two_things () a();b()

if( x)
two_things();
else
something else();

KOTOPBIN Oy/JeT pacHimpeH CieayronmmM o0pa3oM (TyT s mepedopMaTHpOBA,
tITOGI:.I CACJIaTh MPOUCXOAAIIEE HEIIPUATHO OquI/II[HBIM)Z
if (x)
a();
b();
else
something else();
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Ber  momywaere coobmenme 006 ommbOke "y else orcyrcTByeT
npeamectBytomuii oneparop 1f". Bl He Moxere pemmts 3Ty mnpoOiemy,
UCHOJb3YA Jnllb GUrypHsle ckoOku. Ilepeonpenenenue Makpoca cieayomum
oOpa3om:

#define two things() { a(); b(); }

BBI30OBET TAKOE PACIIUPEHHE:
if( x)

élse
something else();
Ota BbI3bIBaoOIIas 0€CIOKOMCTBO TOYKA C 3aMlsTOM — Ta, YTO CIEAYET IMOcIe
two things () B BbI30Be Makpoca. [IomMHHTE, YTO TOUYKA C 3amATON cama Io
ce0e sBIsIETCS 3aKOHHBIM orneparopoM B Cu. OHa HUYEro He JejaeT, HO OHa
3akoHHa. BcnenctBue storo else mbiTaeTcss cBsi3aThCs ¢ 3TOM TOUKOU C
3amaTol, M BBl TodydaeTe TO ke camoe "y else orcyrcTByeT
npenmiecTByomui orneparop 1T".

He HyXHO roBOpHUTbH, 4TO, HECMOTPS Ha TO, YTO MAKPOC BBITJISIAUT MOA0OHO
BBI30BY (DYHKIIMH, €T0 BBI30B MOKET HE CONMPOBOXKAATHCA TOUKOU ¢ 3amsaTon. K
CYACTBIO, JUIS ITON MPOOJIEMBbI UMEETCsl ABa HACTOSMUX pemeHus. [lepoe u3
HUX  HCIOJB3YeT  MAJOM3BECTHBIM  omeparop  "MOCIEN0BATEIBLHOTO
BBIUMCIICHUA" (MITH 3T TYIO):

#define two_things() ( a(), b() )

Orta 3ansTas — Ta, 4TO Pa3AeiseT NOJBbIPAXKEHUs] B MHULUATU3UPYIOLIEH Win
MHKpeMeHTHpymome dactsax omepatopa For. (3amsras, koTopas pasmenser
apryMeHTbl (QyHKUMH, HE SBIAETCS ONEpPaTOpoOM  IMOCIEA0BATEIHHOTO
BbiuMcaeHus). Oneparop MNOCIEAOBATENbHOIO BBIUMCICHHUS BBIIOTHSACTCS
CJIEBAa HAINPaBO M MOJYy4YaeT 3HAYEHHE CaMOro IPaBOro IJIEMEHTAa B CIUCKE (B
HaIlleM ciIy4ae 3HaueHue, Bo3BpamaemMoe b () ). 3ammch:

x=(al,b0) );
03HAYaeT MPOCTO:

al();
x =Db();

Ecimn Bam Bce paBHO, KaKO€ 3HAYEHHE MMEET MAKpOC, TO BBl MOXKETE CHENAaTh
HEUTO MO0JJ00HOE, NCHOJIb3Ys 3HAK IUII0C BMECTO 3anaToil. (Bsipaxenue:
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a()+tb();

B OTAENBHON CTPOKE COBEPIICHHO 3aKOHHO i Cu, rae He TpeOyercs, YTOObI
pe3ynbTaT clokeHusi ObUT TAe-HUOYIh coXpaHeH). TeM He MeHee, MpU 3HaKe
IUTIOC TIOPSAJIOK BBINIOJHEHUsI HE rapaHTHpyeTcs; GQyHKIHS b () MOMKET ObITH
BbI3BaHa nmepBoil. He mnyraiiTe NDpPUOPUTETH oOINMEpaluii € MNOPSIKOM
BeIMONIHEHNA. [lpuopurer mpocTto coolmaer KOMIWIATOPY, TIJie HESBHO
pa3MeniarTcs Kpyribie CKoOKU. [1opsaok BRITTOTHEHUS BCTYIAET B CHITY TIOCTIE
TOT0, KaK BC€ KPYIJIble CKOOKM OyIIyT paccTaBlieHbl 10 MecTaM. HeBo3MOKHO
n00aBUTh  JIOTIOJHHUTENbHBIE CKOOKHM K ((a())+(b())). Omneparuit
MOCJIEIOBATEILHOTO  BBIUMCIIEHUS TapaHTHUPOBAHHO BBINOJHSETCA CJEBa
HaIpaBo, MOATOMY B HEM TaKOH MPOOJIEMBbI HET.

S jmomxkeH Takke OTMETHTb, YTO OINEpanus IOCJIeIOBATEIbHOIO
BBIYUCIICHHS CIIMIIKOM MPUYY/UINBA, YTOOBI MOSBIATECS B HOPMAJIBHOM KOJIE.
S ucmonp3yro ee JHIIb B MaKpocax, CONPOBOXAas BCE OOIIUPHBIMHU
KOMMEHTAapUsIMU,  OOBSCHSIOUIMMH, 4YTO MpoucxoauT. Hwuxorma He
UCTIONB3YHTE 3amsaTyl0 TaM, IZie JOJDKHA OBITh TOYKa K 3amsaToil. (S Bumen
JIOJICH, KOTOPBIC JEJIali 3TO, YTOOBI HE MUCTOIB30BaTh (GUTYPHBIE CKOOKH, HO
9TO CTPAIIHO JaXKe MePeCcKa3bIBaTh).

Bropoe pemienne ucnosb3yeT GUrypHbie CKOOKH, HO C OJJTHOM yJIOBKOM:

#define two_things ()
do

,A_‘
s

if( x)

two_ things();
else

something else();

YTO pacHIMPSETCs J10:

if( x)
do
{
)i
);
e (0) ; // <== Touka C 3amnaTOl CBA3BBAETCH C
// omepatopom while ( 0 )

a(
b (
} whil

else
something else();

BrI MoxkeTe Takxke HOHpO6OBaTB TakK:

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

HO 5 AyMaro, uTo komOuHarus do c while (0) He3HauyuTeIbHO JIydIle.

Tak kak BBl MOXETe€ OOBSBHUTH IEPEMECHHYIO IOCIE JIFOOOH OTKPBHITON
¢urypHOH CKOOKM, TO y Bac TMOSIBJISETCS BO3MOXHOCTh HCITOJIb30BAHUS
MPEAIIeCTBYIOMIET0 MEeTo/la [UIsl ONpeAeNieHHs MakKpoca, HMEIOIIEro II0
CyIIECTBY CBOM COOCTBEHHBIC JIOKaJIbHBIC TEpeMeHHbIC. Paccmorpum
CIICIYIOIIUNA MaKpOC, OCYIICCTBISIONIMN OOMEH 3HAYCHUSMU MEXKIY JBYMS
LIETTIOYUCIIEHHBIMU TIEPEMEHHBIMHU:

#define swap int(x,y)

do

{
int x##y;
x#ty = x;
X = V;
y = x##y

P

}

while (0)
Coueranue ## sBisgercs oneparopom koHkateHaruu B ctanaapre ANSI Cu. A
UCTIONB3YI0 €ro 37ech I oOecreueHus TOro, 4YToObl UMSI BpEeMEHHOU
MEePEMEHHON He KOH(IMKTOBAJIO C JIOOBIM M3 UMEH MCXOJHBIX MEPEMEHHBIX.
[Tpu nanHOM BEI30BE:

swap (laurel, hardy);
npeupoucccop BHa4dajJIC IMOACTABIIACT apPryMCHTBI OOBIYHEBIM MOpAAKOM

(3amensist x Ha laurel, a y Ha hardy), 1aBas B pe3ysbTare CISAYIONEee UMS
BPEMEHHOMN NEPEMEHHOM:

int laurel##hardy;

3aTeM Tpernporeccop yIalseT 3HaKU PEHIeTKH, aBast

int laurelhardy;

JlononaHUTENbHAS 10JIb3a OT BO3MOYKHOCTH 3aME€Hbl MAakKpocOB (YHKLHSIMU
3aKiIIoyaeTcsl B OThajake. MHorzna Bl XOTUTE, YTOOBI YTO-TO OBLIO MOAOOHO
Makpocy 1o 3pPEeKTUBHOCTU, HO BaM HY’KHO IIPH OTJIAJIK€ YCTaHOBUTb B HEM
TOUKY npepbiBaHud. Mcnonb3yiite i atoro B Cu++ BcTpoeHHbIe QYHKINH, a
B CH UCIIONIb3YHTE ClIeTYIOIIHE:

#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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#else
# define at left(this) AT LEFT(this)
#endif

S 3akoH4y OTO MPaBUIO YINOMHMHAHMEM O €LI€ JBYX IIPUYYUIMBBIX
KOHCTPYKIUAX, KOTOPbIE MHOTA IIOJE3HBI B MAKPOCE, MPEXKIE BCEro MOTOMY,
YTO OHU ITOMOTAIOT MAaKPOCY PACIIUPATHCS B OJIMH ONEpaTop, 4TOObI U30€XKaTh
npobaeM ¢ (QUrypHBIMH CKOOKaMH, pacCMOTpEHHbIX paHee. Ilomoxum, Bbl
XOTHUTE, 4YTOOBI MAaKpOC II0 BO3MOXKHOCTU pACHIMPSUICS B €JUHCTBEHHOE
BeIpaskeHre. OnepaTop MOCIEAOBAaTENbHOIO BBIUUCIEHHUS JTOCTUTAET 3TOTO B
yiep0d YMTaeMOCTH, M Hapsily C HUM s HUKOTJa HE HCIOJIBb3YI0 (DOPMBI,
IIOKa3aHHbIE B TabauLe 1, o TOH ke MPUUNHE — UX CJIUIIKOM TPYIHO YUTaTh.
(Konmn Ha TO momuto, s Takke HE MCHOIB3YH) MX B Makpocax, €CIU s MOTYy
JOCTHYb KETAeMOI0 KaKUM-TO JPYTHM CIIOCOO0M).

Tabumuna 1. Makpocsl, 5KBUBAJICHTHBIE YCIOBHBIM OIIEPATOPaM

10T KOJI: Ile.naeT TO K€ CaM0¢€, UYTO U:
(a && £() ) if( a)

£();
(b Il £0 ) if( 'b)

£();
(z 2 £(0) : g()) if( z )

£0);

else
g();

[lepBble nBa BBIpaKEHHUS OMUPAIOTCS HA TOT (DAKT, YTO BBHIYMCICHUS B
BBIPQXXCHUM C HCIOJb30BAHUEM ONEepaluid && W || TapaHTUPOBAHHO
OCYILECTBIIIOTCS CJI€EBa HaIpaBO M IIPEKpaIaloTCsl cpasy, KaK TOJIBKO
YCTaHABIIMBAETCS UCTUHA WM JIOXKb. Bo3bMeM 17151 IpuMepa BbIPAXKEHHUE & & &
f (). Ecnu a 1OXHO, TO TOrJa HE BaXKHO, YTO BO3Bpamaer f (), Tak Kak BCe
BBIp@XXCHHE JIOKHO, €CIM JI00OW M3 €ro OmepaHJ0B 3HAYHUT JIOXKb.
CreoBaTenbHO, KOMITUIISTOP HUKOT/IA HE BBI30BET f (), €CM a JIO)KHO, HO OH
JIOJDKEH BbI3BATh f (), €ciin a UCTUHHO. To ke camoe NPUMEHHMO U K b, HO
371ech £ () BBI3BIBACTCS, €CIIM b, HAIIPOTUB, JI0KHO.

81.1. Onepauust ?: He TO e camMoe, YTO U ONEePATOP

i1f/else
IMocnennsisi ctpoka B Tabmnwie 1 OTHOCHTCS K JIPYyroMy CIHOPHOMY BOMPOCY.
yCJ’IOBHaH onepauml — 9TO HpOCTOfI onepaTop. OHa I/ICHOJ’ILSY@TC)I JIMIIb B

BBIDAKECHUM U IEpe/laeT 3HaueHHe. YCIIOBHAs OIepalus SBISETCS HE OUYCHb
NpUBBIYHON 3aMeHOH s oneparopa 1T/else, Ho He MeHee, yeM olepaluu
&& WM | | mpuemieMsl i 3aMeHbl ipoctoro 1f. Xotsa 60abIIMHCTBO roei
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1 HC IPUHHUMAIOT BO BHUMAHUEC 3aMCHY:

if( z)
i=3;
else
i = k;
Ha:
z && (1 =

3);
[ (1 = k)7
MHue noBenoch CllydailHO YBHJETh IMOJ00OHOE 3TOMY, HO C HCIIOJb30BaHHEM
yc.TIOBHOﬁ ornecpanuu:
z 2?2 (i =149) : (1 = k) ;
Bce mpeawimymme ¢parmMeHTBI B paBHOW Mepe CIOCOOHBI COUTh C TOJIKY.
CJ'IGI[YIOI_HI/Iﬁ KOJ IIOKAa3bIBA€T, KaK HaAJIC)KallluM o6pa30M HCITIOJIB30BAaThb

YCIOBHYIO OIEpandio, M €¢ pe3yiabTar scHee (T.e. Jydiie), dYeMm Y
paBHoIeHHOTO oneparopa 1 F/else:

i=2z7?23 : k3

81.2. IlomemaiTe T€J10 MAKPOCA U €r0 APIrYMEHTHI B
KPYIJible CKOOKH

910 npaBuJIO OJHO M3 OCHOBHBIX, HO 06Hapy>1<1/m, YTO MHOXKCCTBO J'IIO,I[Gﬁ,
MOJIB3YIOIUXCA Cu CXCIHCBHO, €I'0 3a0puTH. BOT Ki1accnueckas 3ajgada:

#define TWO K 1024 + 1024
4TO IIPU UCIIOJIb30OBAHUMU B!

10 * TWO K
paciupseTcst 10:

10* 1024 + 1024

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

Pemraem 3Ty 3amady npu oMoInu Kpyribix CKOOOK:
#define TWO K (1024 + 1024)

Bot cxomHas 3amava B cienyromnieM (pparMenrte Kojaa:
#define SQUARE (x) (x * x)

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

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

W BHOBB KpyTIIbIe CKOOKH TPUXOIAT Ha momotts. Clenyrorniee onpeaeneHue:
#define SQUARE (x) ((x) * (x))

pacuupsiercsa A0:
((y + 1) * (y + 1))

82. enum u const ayuie, 4eM MaKpoOC

HupexktuBa #define pomkHa OBITH BalllUM TOCJIETHUM CPEICTBOM IPH
onpeieIeHUN 3HAUYECHUSA KOHCTAHTEL Paccmotpum CJICTYIOIIY IO
PAaCcCCMOTPEHHYIO PaHee PACcIPOCTPAHCHHYIO ONTUOKY:

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

4TO B pe3yibTare BblUHMcIeHUs pgaer 11264 (1024+(1024*10)) Bmecto
TpeOyembix 20480. Onpenenenue nepeancacHus THTIA:

enum { two k = 1024 + 1024 };

WJIA KOHCTAHTHI THIIA:
const int Two k = 1024 + 1024;

HE BBI3BIBACT TPYAHOCTEH, CBSI3aHHBIX C MakpocoM. M Kpyriibie CKOOKM He
TpebyroTcs.

[lepeuncnenne enum Ha HECKOJIBKO OYKOB HMPEBOCXOIUT KOHCTAHTY: BO-
NepBbIX, ompenenenne const int B s3pike Cu Ha caMoM Jeje BBIACNSAET
naMsITh noj Tun 1Nt ¥ MHUIMANU3upyeT ee. Bbl He MoXkeTe MOAUPHUINPOBATH
9Ty 00jacTe MNaMATH, HO NaMmATh Npu 3ToM 3aHsATa. ClieoBaTeNbHO,
ompezeneHne KOHCTaHTHI B CH HEJb3sl IOMECTUTh B 3ar0JIOBOYHOM (haiine; BbI
HYXXHO OyZeT BOCIIOJIb30BaThcs MOAM(pUKATOpOM extern Kak Uit Kakou-
HUOYb TI00aNbHON TiepeMeHHOM. (B Cu++ Bce 3TO HeCymecTBEHHO, TaK Kak
TaM MaMATh BBLIENSETCS JIUIIb TOT/a, KOT/Ia BBl OIpeieNsieTe a/lpeC KOHCTAHTHI
WU TIepeqaeTe ero no ccpuike. OnpeneneHus KOHCTaHT B Cut+ MoryT — a Ha
JieJie 4acTo U JOJDKHBI — IOMEIIAThCs B 3aT0JIOBOYHOM aiise).

[lepeuncienne oTaMYaeTcs TEM, 4YTO TAMATh Ui HETO HUKOTJa He
BeliessieTcs. [lomoOHO Makpocy, OHO MOXET BBIYHCISATBCS BO BpeMs
KoMy, CleioBaTeabHO, TPU HCIOJIb30BAHUU BaMHU TEPEUUCIICHUS HE
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IIPOUCXOIUT NOTEPH IPOU3BOAUTEILHOCTH.

Bropoii mpobnemoit sBiseTcs nopya o6igactu riaodanbHbIX UMeH. O6acTb
JeUCTBUS TEPEUNCIICHHs JIETKO OrpaHuuYuBaercs. Hampumep, B ciemyroniem
¢parmMenTe kojga mnepeuncieHne default i JEHCTByeT JMIIb BHYTPH
¢byskmm £ () :

void £( int i )

{
enum { default i = 1024 };

if (!'1)
i = default i ;

}

B ¢parmenre:

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

if (i)
i = DEFAULT I ;

}

Makpoc DEFAULT I BuAEH BceM (QYHKUUSAM, 4YbH OIPEICICHHUS CIEAYIOT
IoCJIe OIpeleleHus 3Toro Maxkpoca. Eciaum DEFAULT I ompeaeisercs B
3arojJ0BOYHOM (haiisie, TO OH OyJeT BUJEH B HECKOJbKUX (haiinax — Jaxke eciu
OH HE UCHOJB3YyeTCsl KOAOM B 3THX (aitnax. Ta ke camas mpoOieMa KacaeTcs
TaK)Xe KOHCTAHTHI, OTPE/ICIICHHON Ha II100aIbHOM YPOBHE.

Ilepeuncaurens enum ocobenHo none3eH B Cut+, MOTOMY YTO OH MOKET
OBbITb OrpaHHuYEeH 00JIAaCThIO JEMCTBUS Kilacca U MHUIMATIU3UPOBATHCSA B CAMOM
OIpesieNIeHNH Kjacca BMECTO KOHCTPYKTOpA. DTH BOIPOCHl pacCMaTpUBAIOTCS
Jlajiee B TOW YaCTH KHUTH, 4TO TOocBsiieHa npasmiaMm Cu++.

HaKOHeH, NEPEUYNCIIUTECIIb MOKET OBLITH MCIIOJIL30BaH B KAYECTBE aprymMeHTa
omeparopa case M pa3Mmepa Ipu o0bABIeHMM MaccuBa. Hu B ongHON u3

YKa3aHHBIX chyaunﬁ KOHCTaHTA UCIIOJIB30BaThCS HE MOXKET™ .

83. ApryMeHT mapaMeTpu3MpOBAHHOI0 MAKPOCa He T0JIKEeH
NOSIBJISITHCS B IIPaBoil yacTu 0oJiee 0JHOTO pa3a
Maxkpoc SQUARE () maxke B CBOEM MOIUGDUIIMPOBAHHOM BHJE MPEICTaBUI
BBIIIE CEPhE3HYI0 podiemMy. JlaHo:
#define SQUARE (x) ((x)*(x))

* C »ruM yTBepXkIEHMEM aBTOpa, TaK M CIEAYIOIMM 3a HMM HPUMEPOM

MHKPEMEHTHPOBAHUS apryMEeHTa MaKpoca HeJlb3sl COTJIaCUThCs. — Ped.
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Bripaxxenne SQUARE (++x) ABa)XIbl HHKpeMEHTUPYET x. [locie yero Makpoc
B 3TOM Cllydae JaeT HEBEpHbIM pe3yibTaT. Eciin x BHavame COOEpXKUT 2, TO
SQUARE (++x) Bbluucisgercss kak 3 * 4. Takoe moBeneHUE eCTb NpUMEP
nobouHoro s3¢d¢exra Makpoca — CHUTyallMM, KOTJa Makpoc BemeT ceds
HEOXXUAHHO.

SQUARE (++x) TakXKe II0Ka3blBaeT IPUMEp CHUTyallMd, B KOTOpPOU
UCIIOJIB30BaHUE MAaKpOCa IPOCTO CIMIIKOM PHUCKOBAHHO MJIA OIPaBAAHUA
cloxkHocTell conpoBokaeHus. Berpoennas ¢ynkums Cu++ win 1mabioH,
pacmMpsieMblii 10 BCTPOCHHON (yHKIMM, SBISIOTCA Oosiee  yJauHbIMU
pemenusaMu. Jlaxke B Cu ImpoCTyr0 (PyHKIUIO ¢ HEyJAaYHBIMU apryMEeHTaMu
JIeTYe COIPOBOXK/IATh, YEM SKBUBAJICHTHBII MAaKpOC:

double square( double x )

{
return x * x;

}
Ho, TeMm He MeHee, y MEHsS €CTb CEpPbE3HOC COMHEHHE B TOM, YTO

HCITIOJIb30BAHHUC q)yHKIII/II/I IJIL CKPBITHUA TIPOCTOIr0 YMHOXCHUS SABJIACTCA
CTOAIIUM OCTIOM.

83.1. Hukoraa He ucnoJib3yiiTe MAKpPOCHI JJISI CHMBOJIbHBIX
KOHCTAHT

Hanpuwmep:
#define SPACE ' '

UMEET CMBICJI, €CIIU TOJBKO Bbl HAMEpPEHBI HCIIOJIb30BaTh BMECTO IMpodera
Jpyroil cUMBOJ (Kak eciid Obl BBl HCIIBITHIBAJIHM, HAIPUMEpP, NMPOrpamMMy st
3aMEHBI CHMBOJIOB TaOYJISIINN ).

Hukorna He nenaiite Tak:

#define SPACE 0x20

JlelicTBUTENbHOE 3HAYEHHWE CUMBOJBHON KOHCTAaHTHI aisi mpobema (' ')
W3MEHSETCS KOMIIMIATOPOM TaK, 4TOObI OHO COOTBETCTBOBAJIO OINEPAIIMOHHOM
cpene, Ans KOTOpOW BeneTcss KoMmuisuus. s cpeabl, Moaaep:KUBaromiei
ASCII, sto 3nauenue O6yzaer 0x20, a st EBDCDIC — yxe Heuto apyroe. He
JyMaiTe, 4To y KaKoro-TO CUMBOJIAa CBOE TIOCTOSIHHOE 3HaUCHHE.
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84. Ecim Bce aJbTepHATHBBI 0THAJIH, TO HCIIOJIb3YHTE
npenpoueccop
Mps1 yBUUM B riaBe, nocsuieHHod Cu++, uto npenpoiieccop Cu He Urpaer

OombIoi ponu B Cu++. XOTs €CTh HEMHOTO MECT, TJ/Ie OH BCe ellle Kctatu. Bot
MepBOE U3 HUX:

#ifdef DEBUG

# define D(x) x

#else

# define D(X) /*mycro */
#endi

BwmecTo Makpoca D () mMoAcCTaBisieTCsl €r0 apryMEHT, €Clid Bbl 3aHUMAETECh
OTJIa/IKOW, MHAU€ OH pacluupsiercs 10 MycToil cTpoku. OH UCHIOIb3YeTCs TaK:
£0)
{

D( printf ("2To ornamounas mHbopMmauma\n"); )

}

B mannOM ciydae aprymMeHTOM D () SIBISETCS LENUKOM omepaTop printf (),
KOTOpBI MCYE3aeT MOCJIe TOr0, KaK Bbl 3aKOHUHUTE OTIAJKY.

Jpyroii monoOHBIN BapHaHT WCIIOJNB30BaHMs KCTAaTH, KOTJAa BBl JIOJIKHBI
MHUIMAIU3UPOBATh T€ HECKOJIBKO HEM30EKHBIX TI00aNbHBIX TEPEMEHHBIX B
6ombImoit mporpamme. [IpoGiema 3akirodaeTcss B CHHXPOHHU3AIMH OOBSIBICHUN
MEPEMEHHBIX (B 3arojIoBOYHOM (aiise) ¢ ux onpeneneHusmu (B daiiie .c), rae
peambHO BBIAENSAETCS NaMsITh W TEpPEeMEHHble WHHIUAIN3UPYIOTCS. Bor
oOpa3zerr 3aroJI0BOYHOTO (haiina:

#ifdef ALLOC

# define T (x) X

# define EXPORTED /* mycto */

#else

# define I(x) /* mycro */

# define EXPORTED  extern

#endif

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

EXPORTED some object glob y I( ("xoHcTpykTop", "apryMmeHTH")) ;

B ompeneneHHOM MecTe CBOei Mmporpammebl (s 0OBIMHO Jienato 3To B (aiine ¢
nMmeHeM globals.cpp) BB TOMENIAETE CICIYIONINE CTPOKHU:

#define ALLOC
#include "globals.h"

Jlaee Be3ge BbI MPOCTO BKIIOYAETe OSTOT (ain 0e3 mpenBapUTeIbHOM
mupektuBbl  #define ALLOC. Korma BeI kommumupyete globals.cpp,
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mupektrBa #define ALLOC BI3BIBACT CICIYIONIYIO TIOJICTAHOBKY:

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

OtcyrcrBue #define ALLOC Be3e NPUBOJIUT K CJIEAYIOIIEH TTOICTAHOBKE:

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

[TocnemuuM TpUMEPOM  HUCMONB30BAaHUS —Mperporeccopa OyaeT Makpoc
ASSERT (), KOTOpBI BBIBOAUT cooOmieHne o0 OomubKe U 3aBepliaeT
nporpamMmy, JHIIb €CIH BBl OCYIIECTBIsETe OTNaaKy (aupekrtuBout #define
ompezesieHa KOHCTaHTa DEBUG) W apryMeHT ASSERT () HMMeeT 3HadCHHE
"noxp". OH O4YeHb yAOOEH Ui TECTUPOBAHUS, HAIPUMEp, apryMEHTOB THUIA
yKazareneu co 3HaueHueM NULL. Bapuant ASSERT () , HCIIOJIb3YEMBIH B BUJIE:

f( char *p)

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

}

OHpeﬂeﬂﬂeTCﬂCHGHYKHHHNIO6PHBOM:

#ifdef DEBUG
#define ASSERT (ycioeue, coobmeHMue)

if ( ! (ycnosme) ) \
{\
fprintf (stderr, "ASSERT (" #ycsoBue ") HE BHIIOJIHEHO "\
"[®amnm " FILE ", Crpoxa %d]:\n\t%s\n",\
__LINE_, (cooBmerme) );\
exit( -1 );\
A
else
#else
# efine ASSERT (c,m) /* nycrto */
#endif

B BblmeykasanHoM npuMepe ASSERT () BBIBOAMT CIEAYIOLIYIO CTPOKY IIpH
OTPULIATEIILHOM PE3YJIbTATE IPOBEPKHU:

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

U 3aT€M BBIXOJUT B BBI3bIBaIONIYIO mporpammy. OH MojyuyaeT TeKyllee UMs
¢aiina 1 HOMEp CTPOKH OT TMPENPOLECcCOpa, UCHOJB3Yys NpeAonpeaeTIeHHbIC
Makpockl FILE u  LINE . YcioBue, BBI3BIBAIONIEE OTPULATEIbHBIN
pe3yibTaT, BBIBOJUTCS MOCPEICTBOM omeparopa nosydeHust ctpoku ANSI Cu
(cumBon  #), KOTOpBIA (PaKTUYECKH OKpPY)KaeT paCIIMPEHHBIH apryMeHT
KaBbIYKaMH I10CJIE€ BBIIOJHEHUS MOJACTAHOBKH aprymeHTa. CTpoka #ycioBue
pacmmpsieTcst 10 "p" B HAcTOSIIEM IpUMepe). 3aTeM BCTyMHaeT B JIEHCTBUE
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oObIyHAs KOHKaTeHamus cTpok Cu UIs CIUSHHS BMECTE pa3HBIX CTPOK,
co3/1aBast €qUHBINA 0OT(POPMATUPOBAHHBIN apryMeHT ajs fprintf ().

31ech cienyeT MCHOdb30BaTh MPENPOLECCOp, MOTOMY YTO BaM HYXHO
BBIBECTH Ha KOHCOJIb MM (paiiila m HOMEp CTPOKH, JJIs1 KOTOPBIX BBHIMOJHEHA
npoBepka. Berpoennas ¢ynkuus Cu++ MOKeT BBIBECTH JIMIIb UMs TOTO (aiina
C HOMEPOM CTPOKH, B KOTOPOM OIIpe/iesieHa BCTPOCHHAs (DyHKIIHSI.

Bce xommwmiaropsl, noxnepxuBatoue crasaapT ANSI Cu, 10KHBI
peaNM30BBIBaTh MaKpOC assert (expr) B 3aroJIOBOYHOM daiine assert.h, HO
Makpoc ANSI Cu He MOXET BBIBOAMTH 3aKa3aHHOE COOOIIeHHEe 00 ommoKe.
Maxkpoc ANSI Cu assert () OeilcTByeT, €ciau HE OIpejaeseHa KOHCTaHTa
NDEBUG (BapHaHT IO YMOJIYAHUIO).



YacTtb

IIpaBmia, oTHOCAIIMECH K SIBBIKY CH

B oroit rmaBe paccmarpuBaroTcs cnenuduunbie s Cu mpaBuia
MpOrpaMMHUPOBaHUs, HE BCTPEUaBIIUECS B MPEbIAYIIUX pa3iesax.
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85. IlopaBJisiiiTe 1IEMOHOB CJI0KHOCTH (4aCTh 2)

JleMOHBI 3armyTaHHOCTH 0coOeHHO omnacHbl B Cu. KaxkeTcs, 4To 3TOT s3bIK cam
co00# moomIpsieT BEIOOP HEECTECTBEHHO YCIOKHEHHBIX PEIICHUH /ISl IPOCTBIX
3anad. [locrmenyromue mpaBuiia MOCBAMIAIOTCS 3TOH mpolieme.

85.1. Ycrpansiite 0eciopsiiok

S3pik Cu mpenocTaBisieT OoraTblii HAObOp ONMEpaTopoB MW, Kak CIENCTBHE,
npesaraeT MHOXKECTBO CIIOCOOOB HUYEro HE JIeNaTh, YTO U WUIIOCTPUPYETCS
npuMepamMu 13 TaOIuIbI 2.

Taoauna 2. Kak gauyero ge gemnats B Cu

Il10x0 Xopowo KommenTapuu
type *end = array; type *end = Hnuyuanusupyiime npu
end += len-1; array+ (len-1) 06vsGIeH UL
while (*p++ != "\0") while ( *p++)
while (gets (buf) != while (gets (buf) )

NULL)

if ( p != NULL ) if (p) =0 Huuezo ne denaem 6
BbIPANCCHUU

if ( p == NULL ) if ('p) OMHOWEeHUS

if (yciosue '= 0) if ( ycrnosue )

if (ycnosme == 0) if ( !ycrnosue )

if( ycmoeue ) return ycosue; (unu return yciosue ! =

return TRUE; 0). Ecnu ono ne 6wuino
else

8EPHBIM, MO Gbl HE
cMmodiceme GuLINOTHUMb
return TRUE.

return ycsmosue?0:1; return !ycrnosue; Hcnonvzyime

return ycmnosue?1:0; return ycisosue!=0; coomgemcmgy}owuﬁ
onepamop. Onepamopul
omuowlenusi muna | u =
BLINOTIHAIOM NO
onpedeneHuto cpagrenue ¢ 1

return FALSE;

unu 0.

++x; £ x=-1); He moougpuyupyiime

f(x); 3HaueHue, eciu 8am nocie

TXS 9M020 He HYIHCHO e20
ucnonw3068amsy 6oiee 00HO20
pasa.

return ++x; return x+1; Cm. npedvidyujee npasuio.

int x; f(x); Ilepemennas x u max

£( (int)x ); umeem mun int.

(void) printf ("Bce B printf ("Bce B Ilonpocmy onyc}(aﬁme

. "y . o
nopanke") ; nopanke") ; 6036pawaemMulii mun, eciu




IpaBuaa, orHocsamuecs K A3bIky Cu 121

OH 80M He HYIHCEH.

if (x>y) if (x>vy) Ecnu nepeoe snauenue ne

else if ( x <y) else if ( x < y ) bonvbute u He MeHbuLe

else if ( x ==y ) else 6MOPO20, MO OHU OONIHCHYL
Oblmb pasHbL.

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

€0UHCMBEHHOEe UCKTIOYeHUe
U3 NPUBOOUMO20 HUJICE 8
O0aHHoUl 2naee npasuia oo
UCNONB306AHUU YKA3AMETNEl.
Ilpu peanusayuu
0eticmeUmenbHo Cy4aiHo2o
0ocmyna K snemenmam
maccuea 3anucs co
cKobKamu ae2ue yumaemcs,
uem sapuanm ¢
yKazameinem, 8 pagHoll
cmenenu HeappekmusHbli
npu cayyauHom oocmyne.

Pa3 MBI yX 3aroBopwiin 0 Huueconedenanvu, TO UMeWUTe B BuAy, uto Cu c
YAOBOJIbCTBUEM JIOMYCKAa€T BBIPAKEHUS, KOTOpPbIE HUYEro He JIeJaroT.
Hampumep, cneayronmii onepaTop, MoKa3bIBaeMblii MOJHOCTHIO, COBEPIIEHHO
3aKOHEH U JIaK€ HE BBI30BET MPEAYNPEKIAIOIEr0 COOOUIEHUSI KOMITUIIATOPA:

a + b;

KOHG‘IHO, €CJIM Bbl XOTCJIX 3allNCATh:

a += b;

TO BBI, JIOJDKHO OBITh, TIOTIAJIH B Oy.

85.2. M30eraiiTte OMTOBBIX MACOK; MCIIOJIb3YyHTE
OMTOBBIE MOJIA

Muorue IIporpaMMucCThI, B 0COOEHHOCTH TC, KTO Ha4YWHaJI XHU3Hb C SA3BIKOM
acceM6J1epa, IIPHUBBLIKIIA T1OJIB30BATHCA OUTOBBIMH MaCKaMH, a HC OUTOBBIMH
noyisiMu. Mue AOBCJIOCh BUACTH MHOI'O IIPOI'paMM, HO,Z[O6HBIX cneuyfomel‘/'l:

struct fred

{
int status;

/)t
}i
#define CONDITION A 0x01
#define CONDITION B 0x02

* Kommenrapuii B si3bike 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

D10 03HauaeT HeOOXOAMMOCTh B JIOTIOJHEHHE K IOJIIO0 U3 CTPYKTYPHI JaHHBIX
COIIPOBOXKAATH 17 MakpoCcoB, KOTOPBIE K TOMY k€ OyIyT, BEpOSITHO, CIIPSTAHbI
I7le-TO B 3arojIOBOYHOM (paiise, a He B TOM, I'/ie OHM UCHOJb3ytoTcs. CuTyarus
eme Oojiee yXyJIIINUTCS, €CIU Bbl HE BKIIOYUTE 3TH MAaKpOChl U OpraHU3yeTe
MIPOBEPKH MPSMO B Iporpamme. Yto-HuOyap Tumna:

if ( struct.status &= ~CONDITION A )
//

Mo MEHBIIeH Mepe, C TPYyIAOM uuTaeTcs. Eme Xyxe HedTo, moao0HOoe
CIIEYIOIEMY:
struct.status = POSSIBILITY A;

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

Jlyymee pemieHHe UCMONb3yeT OWTOBBIE TOJS; OHHM HE TPeOyIOT
JOTIOJTHUTEIBHOTO MecTa U 3aBefoMO J(GQEKTHBHO peaau3yloTcs Ha
6onpmHCcTBe MamMH. (HekoTopele JI0M yTBEPXKIAOT, YTO BTOPOM MpHUMEp
Jdydiie, yeM OMTOBOE IMOJe, NMOTOMY YTO 3/I€Chb HET HESBHOIO CIBHMIra, HO
MHOTHE MAaIIMHbl MOJAEPKHUBAIOT KOMaHAy NPOBEpPKUM OuTa, KOTOpas
yCTpaHAET KaKylo-TM00 MOTPeOHOCTh B CIBHUIE, KOTOPHIH B CIy4ae CBOETO
UCIIOJIb30BAaHMs BBI3BIBAET OYEHb HE3HAYMTENIbHbIE HAKJIAJHBIE PACXOIbI.
Heo0OxonumocTh B ycTpaHEeHHHM HEHYKHOW MyTaHMIIBI OOBIYHO NEPEeBELINBACT
M0I00HBIE COOOPAXKEHHUS O CHIDKEHHH Y(PPEKTHBHOCTH).

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

struct fred
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{

unsigned in condition a : 1;
unsigned in condition b : 1;
unsigned in condition ¢ : 1;

unsigned possibilities : 2;

bi
Bam Tenmepr BoOOIIE HE HYXHBI MakpoChl, IOTOMY 4YTO KOJ, IOJOOHBI
CIIEIYIONIEMY, IPEBOCXOIHO YNTAETCS 0€3 HUX:

struct fred flintstone;

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

flintstone.possibilities = possibility b;

if ( flintstone.possibilities == possibility a )

//
ENMHCTBEHHBIM OYEBHMJHBIM HCKIIOYEHHMEM W3 OSTOr0 IpaBHIIA SBISIETCA
B3aUMOJICMCTBUE C apXUTEKTypaMH CO CTPAHUYHOM oOpraHu3aluel mnamsiTu;
OUTOBbIE TOJISI HE TAPAHTUPYIOT KAKOro-TO YHMOPSAJOYMBaHUS B Tumne INt, u3
KOTOPOTO BBIICISIFOTCS OUTHI.

85.3. He ucnosain3yiite ¢uiaros 3aBepiueHust

@unar 3aBepuieHuss Thna '"rotoB" eaBa nu HyxkeH B Cu wim Cut+. Ero
UCTIOJIb30BaHHE TPOCTO T00ABIISET OJIHY JIUIIHIOKO NMEPEMEHHYIO B IIPOLIEAYPY.
He nenaiite Tak:

BOOL roror = FALSE;

while ( !Torom )

{
if ( HexoToOpoe yciosme () )
ToToB = 1;

}

[Toctynaiite ciemyrommm oopazom:

while (1)

{
if ( HexoTOpoe yciosme () )
break;

}

MHorue nporpaMMHCThl IPUBBIKJIN UCIOJIb30BaTh (hard 3aBepLICHMs, KOrja
OHM YYWINCh IPOrPaMMHPOBAHHIO, B OCHOBHOM IIOTOMY, YTO S3BIKH
nporpamMMmupoBaHus Tuna llackans He mnoanep:kuBaroT OoraThlii  Habop
YIPAaBISIOIUX OepaTOpoB, nMeromuiics B Cu.
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EnvHCTBEHHBIM HCKIIOYEHMEM M3 3TOIrO IpaBUiIa SBISAETCS BBIXOA U3
BJIOXKEHHBIX LMKJIOB B Cu++, rme omepatop gOto MOXKET IPUBECTU K
IPOIYCKYy IPOrpaMMON BbI30Ba KOHCTPYKTOpa WM JAECTpyKTOpa. Ira
npo0Oema ObuIa pacCMOTpEHa B paBuie 54.

85.4. PaccuuThniBaiiTe, YTO Balll yuTaTe b 3HaeT Cu

He nenaiite yero-to momo0HOT0 3TOMY:
#define SHIFT LEFT(x, bits) ((x) << (bits))

[Mporpammuctsl Ha Cu 3HAIOT, 4TO << O3Ha4yaeT "CABWT BIEBO'". AHAJIOTUYHO,
HE JieJiaiiTe TaKuX Bellei:

X++; // VIHKPEMEHTMPOBATL X

[Ipobnema B TOM, YTO KOMMEHTapHM, IMOJIOOHBIE BBIIICYKAa3aHHOMY, 4YacTO
BCTPEUAIOTCs B YUEOHUKAX MO SI3bIKY MPOTrpaMMHUPOBaHUs, HOO X YUTATENb HE
3HakoM ¢ Cu. [1oaTOMy BBl HE JOJKHBI J€JIaTh BBIBOJI, YTO Pa3 Bbl BUJIUTE UX B
TaKOM Y4eOHHUKE, TO TO SBISETCS XOPOIIIEH TOBCEMECTHOM MPAKTHUKOM.

85.5. He nenaiire Buj, uro Cu noaaep:kusaer 0yjaeBbIi
Tun (#define TRUE)

HI/I)KCCJ'IGI[YIOH_ICC MOXKCT CKOPEC BbI3BATH HpO6JICMBI, 4Y€M HET:

#define TRUE 1
#define FALSE 0

JIro0ast ornuuHas oT Hyns BenuuumHa B CH O3HAuaeT HMCTUHY, MO3TOMY B
cienytomeM pparmente £ () MOKET BEpHYTh COBEPIICHHO 3aKOHHOE 3HAUCHUE
"uctuHa'", KOTOpOE HE COBMANO C 1, U MPOBEPKA JAacT OTPUIIATEIbHBIN
pe3ynbTar:

if( £() == TRUE ) // BuI3OB He BEIIOJHAESTCA, eciM f () BO3BpamaeT
// BHaueHme "ucTuHA", OTIMUHOe OT 1.

//

Crnenyronuii BapuaHT HaJIeKeH, HO JOBOJLHO HEyaoOeH. I He aymaro, 4To
MOKHO PEKOMEHI0BATh YTO-JIM00 U3 MOI00HOM MPAKTHUKH:
#define FALSE O

if( £() != FALSE )
//

B neiicTBUTENBHOCTH 3/1€Ch MPOSIBISIETCA HACTOSIIAs MpobiiemMa, CBA3aHHAS C
HETIOHWMaHueM pasznuuuii Mmexay s3eikoMm Cu u Ilackanem. Cu, B oTiinuue ot
[Tackans, He oaIEepKUBACT BCTPOCHHBIM OYJICBBIA THI, U TOJaraTh 00paTHOE
O3HAYaeT MPOCTO HaBJICYb Ha ce0s1 HETPUATHOCTH.
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Yacto H606XOI[I/IMOCTB B SIBHOM CpaBHCHHWHU Ha UCTUHY HJIM JIOKDL MOKHO
YCTPAHUTD IIPU MMOMOIIHA NNEPEUMEHOBAHUS:

if( a _coummew(p) )

SHAYUTCJIBHO JIYHIIC, YCM:

ifT( 2 connuseni(p) != FALSE )

Tak kak ompeneneHus TRUE U FALSE cHpsiTaHbl B MAakpocax, TO XOPOIIMH
CONMPOBOXAAOIIMNA  MPOrpaMMHCT  HE  MOXET  JielaTh  KaKUX-JIMOo
MPEIOIOKEHNH 00 WX JCHCTBUTENBHBIX 3HaueHWsX. Hampumep, FALSE
MOXkeT ObIThb -1, a TRUE — 0. U cieacTBeHHO, ecnu (yHKIMS BO3BpAIAET B
ABHOM BHJe TRUE wmiaum FALSE, TO Hall NPWIEKHBIM CONPOBOXKIAIOLINI
IPOTrPAaMMUCT AOJIKEH OyleT MOTPATUTh HECKOIBKO THEH, uyToObl yOeauThcs,
YTO TpU MPOBEpPKE BO3BpAIAEMOro0 3HAUEHUs I KaXJ0ro BbI30Ba
UCTIONb3YeTCs sIBHAS MTPOBEpKa Ha paBeHCTBO TRUE i FALSE (CpaBHUTE A7
npuMepa C IOPOCTBIM JIOTHUECKUM OTpUI[AHHMEM | Tepe] BBI30BOM).
Crnenytronuii pparMenr:

iT( 2 _cepouTeni() )

Oosiee HE MOXKET YAOBIETBOPATh, TaK KaK KOMIIWJIATOP OKUAAET, UYTO JIOXKb
o0o3Hauvaercs 0.

W nHamocnenok — uMeWTe B BHJY, UTO CIEAYIOUIMHA BapuaHT He Oyner
paboTatb:

#define FALSE 0
#define TRUE | FALSE

Omnepanus !, mogoOHO BCeM orepaTopaM OTHOIIEHUH, peodpa3yeT onepaH B
1, ecIM OH UMeeT 3HaueHHue "ncTtuHa" (OTIUYEH OT HyJIsA), ¥ 0, €Clii Ha000pOT.
[Ipenpinymuii BapuaHT WICHTUYEH CIIEIYIOMEMY:

#define FALSE 0

#define TRUE 1

Bot 6osee Ha/ieKHBIHM, HO HENENbIi BAPHAHT:

#define IS TRUE (x) ((x) == 0)
#define IS FALSE(x) ((x) != 0)
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86. /list OuTOBOIO MOJIsi pazmepoM 1 OUT J0JI2KeH OBITH
ompejaeieH THN unsigned

[Tocne Toro, xkak ANSI Cu mo3Bosiwi HazHA4YaTh OMTOBOMY TIOJIO 3HAKOBBIM
THII, MHE JOBOJMIIOCH BUIETEH KO/, ITOJOOHBII:

struct fred
{

int i : 1;
}

a_ fred;

Bo3moxxubIMU 3HaUeHUSIMU siBIIsitOTCS 0 M —1. OnepaTop TuIa:

#define TRUE 1

/...

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

He Oyner paboraTh, MOTOMY YTO Hojie a fred.i MOXeT UMETh 3HaueHHue O
WK -1, HO OHO HHUKoOTI/1a He OyneT paBHATheA 1. CienoBarensHo, oneparop T
HHKOTJIa HE BHITOJIHIETCS.

87. Yka3zaresu 10/I2KHbI YKa3bIBATH HA a/Ipec, 00JIbIIH,
yeM 0a30BbIi J1JISI MACCHBA

Oto mpaBuio moarBepxkaeHo crangaproMm  ANSI  Cu, HO MHorue
IPOrPaMMUCTBI, TIOXO0XE, HE TMOJI03PEBAIOT O TOM CIOCO0€, KOTOPBIM SI3BIK
noimkeH padorate. ANSI Cu roBopHT, 4TO yKa3zaTelb MOXKET MEPEeXOJAUTh Ha
SYEHKY, CIEAYIONIYyIO TOCIIe OKOHYAHHsS MacchBa, HO OH HE MOXXET HMETh
BEJIMYMHY MEHbIIIE, 4eM 0a30BbIi ajnpec MaccuBa. Hapymenue sToro npasuia
MOJKET MpepBaTh NPOrpaMMy, KOTOPYIO IBITAIOTCS BBIIIOJIHUTH, HAIIpUMED, B
CErMEHTHOM MoJienu nmamsTu npoiieccopoB 80x86. Crnenyronuii koa HEe OyaeT
paborats:

int array[ SIZE ];

int *p = array + SIZE; // 3mech BCe B NOpPANKE; BH MOXeTe
// OBUTAaTbCHA Iajble.
while ( --p >= array ) // 270 He paboTaeT - BO3MOXEH

// GECKOHEUHBI LMKJI.

/..

[IpoGmema cocTOMT B TOM, YTO TIPH CETMEHTHOH apXUTEKType €cCTh
BO3MOXXHOCTb TOI0, 4TO MACCHUB IIOMAJCT HAa Ha4daJlo CCIrMCHTA U IIOJYYUT
HUCTIOMHUTENBbHBIA afgpec 0x0000. (B apxutexktype 8086 310 Oymer
CMEIICHHEM — 4YacThlO0 ajpeca JroOoro OaiTa, COCTOSAIIETO W3 anpeca
CerMeHTa U cMmelleHus). Ecnu p ycranoBieH Ha Hayanno MaccuBa (0x0000), To
orepalis ——p BBI3BIBACT €ro NepeMelieHre Ha ajapec Oxfffe (ecnu y Thma
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int pasmep 2 Oaiita), KOTOpBIM cuuTaeTcss OonbmuM, YeM p. Jpyrumu
CJIOBaMH, MNPEIbIAYUIMN IIMKJI HUKOrJa He 3akoHuuTcsa. HcrmpaBbre 3Ty
CHUTYaIUIO CIEAYIOIUM 00pa3oMm:

while ( --p >= array )

{

//

if ( p == array )
break;

}

BrbI MOeTe BBIUTH U3 MOJ0KESHUS TaK:

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

{
//

} while ( p-- > array );

HO T03a00ThTECh, YTOOBI P OBUI BHYTPH MaccWBa Tepe]] HA4YaJlOM ITHKIIA.
(Ykazatenb o/bkeH ObITh MHUIMATM3UPOBAH 3HAUYEHHEM p+ (SIZE-1), a He
p+SIZE).

88. Ucnoab3yiiTe ykazaTeJid BMeCTO HHAECKCOB MaCCHUBA

BooOiie, "HKpeMEHTUpOBaHHE yKa3aTels — JYYIIUd CIoco0 MepeMeIieHus
0 MacCHBY, YeM HWHJEKC MaccuBa. Hampumep, mpocTod IMKI, MOJOOHBIN
CIIeTyIoIIeMy, CTpamrHo Hed(heKTHBeH:

struct thing
{
int field;
another field;
another field;

5- ;l
~+ =

}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;

Boipaxkenue array[row] [col] TpeOdyeT ABYX YMHOXEHUH U OJHOTO
CJIO’KEHHUS BO BpEMs BBIIIOIHEHHA. BOT 4TO IIPOMUCXOIUT HA CaMOM JIeJe:

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

Kaxmas crpykrypa umeer pasmep 12 6aiiToB, n 12 He SBISIETCS CTENEHBIO 2,
[IO3TOMY BMECTO YMHOXEHMs HEJb3sl HCIOIb30BaTh Oonee 3¢ (EeKTHUBHBIHN
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CJIBHT.
BBl MOkeTe cienath TO K€ caMoe MOCPEICTBOM YKazaTelleH CIeqyroNum
obpazoM:

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

(ptt+)->field = O;

HpI/I OTOM 314€Ch BOO6U_IC HCET YMHOXCHUS BO BPCMA BLIIIOJIHCHUA. OnepaTop
WHKPEMEHTHPOBAHUS p++ MPOCTO MPUOABISET 12 K p.

C I[perﬁ CTOPOHBI, YKA3aTCJIb JIYUIIC TOJIBKO TOrAd, KOraga Bbl MOXKETE C€ro
HHKPEMCHTHPOBATh, TO €CTbh KOT'Ja BbI 06pau1aeTec1> K IOCJIICA0BATCIIBHBIM
aneMeHTaM. Eciin BaM HyXEH 10 HaCTOSIILEMY CIIy4aWHBII JOCTYII B MacCHB,
TO 3allMCh C KBaJApPaTHbBIMU CKOOKaMHu HaMHOTO MMpoIIC YUTACTCA, U pa3HHUIIbI B
CKOPOCTH BBIITIOJIHCHUA HCT.

AHaJIOTHUYHO, €CITM BHYTPEHHSISI YaCTh IMKJIA B IPUHIIHIE HedP(HEeKTHBHA —
CKa)KeM, HallpuMep, Mbl CIENAU CeAyIolee:

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

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

u f£() TpeOyeT Aisl BBHINOJHEHUS J[BE CEKyHIbl — TOIJA OTHOCHUTEIbHBIN
BBIUIPBIII OT HCIIOJIb30BAaHMs yKaszaTened OyneT CyIIEeCTBEHHO IepeBelleH
HaKIaJHBIMH pacxoJaMHM Ha BbI30B (DYHKLUH, U, €CTECTBEHHO, Bbl MOXETE
yTBEpXkJaTh, YTO KBaJpaTHble CKOOKM Jierde uutarorcs. Koneuno, ecmu f ()
ABIsieTCd BCTpoeHHOW (yHKimed Cu++, TO HakiIagHbIe PacXoibl Ha BBI3OB
(GyHKIMH MOTYT OBITh MHUHMMAaJIbHBIMM U €CTh CMBICI HCIIOJIb30BaTh
yKa3aTellb, [I03TOMY Bbl MOKETE BO3pa3UTh, YTO BApPUAHT C yKa3aTeJIeM JIyylle,
100 HaKJIaJHbIE PACXObI TSKENO ONPENCIHUTb.

Haxkoner, BepHO, 4TO ONTHMH3ATOP YaCTO MOXKET MpeoOpa3oBaTh BapUaHT
LUKJIA C UHAEKCAMHM MAacCUBa B BAPUAHT C YKa3aTEIIMHU, HO s JyMaro, 4TO 3TO
IUIOXOH CTUIb — MucaTh HEI(QGEKTUBHBI KOJ B HAASXKIE HAa TO, 4YTO
ONTUMM3ATOP OYHMCTUT €ro IMOCje Bac. YKa3aTeldW TaK )KE XOPOIIO YHTAcMBI,
KaK M UHAEKCBHI MACCUBOB, JUIsSl TOTO, KTO 3HAET SI3bIK IIPOrPaMMHUPOBAHUS.

89. U3beraiite goto, 3a HCKJIIOYEHHUEM. ..

[IpaBuiia B 3TOM pasjpene NOPUMEHSHTE TOIBKO K mporpaMMaM Ha CH.
Omneparop goto He JOKEH HUKOIJAa MCHOJb30BaThess B Cu++ 1o IpuduHaMm,
pPacCMOTPEHHbIM B IpaBuie 54 — CyIIECTBYET BEPOATHOCTh TOTO, 4YTO
KOHCTPYKTOPBI ¥ JIECTPYKTOPBI Oy1eT HEBO3MOXKHO BbI3BATh.

Boo0Omie BeI momxHBI n30erath onepatopa goto He moromy, 4to goto —
YHAcCIJIEZIOBAHHBIN MOPOK, a IIOTOMY YTO CYILECTBYIOT JIydlIHe peleHus. SI3bIk
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Cu, HarpuMep, JaeT BaM Maccy OTIMYaroImuxcs oT goto crocoboB BeIXOa U3
ITUKJIOB.

Oneparop goto MOXKET TaKkKe yXyAllaTh YUTaeMOCTh. Sl Ha camom jerne

BUJICN KOJ, MOJOOHBIA HIDKECIEAYIOIIeMY, U 4YTOOBI pa3o0paThcs, Kak OH
paboTtaet, moTpedoBaIOCh moryaca:

while (1)
{
while ( ycmosue )
{
//

Whiié.( Ipyroe ycJoBue )
{
MeTkal:
VAR
goto meTkal2;
}
//
}

if ( TperTbe ycioBue )

/]
if ( opyroe ycioeue )
goto metTkal;
else
{

MeTKa2:

//

}

Ho camoe nnTEepecHoe, 4TO Mmocie TOro, Kak st pa3o0pajcs ¢ 3TUM, CTaJlO JIETKO
NIEPENNCATh €r0, NCKIIOUUB NIepexosl goto.

[Tpobnema uuTaeMocTH Bce *kKe COXpaHsAeTrcs, Jaxe eciau goto B sSBHOM
BUJEe OTcyTcTBYeT. Omneparop switch, nanpumep, HEsSBHO BBINOJHSIET OO
JUIsl Tiepexoja K oneparopy case. Ilocienyromuii npumep BIIOJIHE 3aKOHEH C
Touku 3peHusi Cu, HO 51 He cTaJl Obl €ro BaM PeKOMEH/I0BATh:

switch ( HEeKOTOpOe yCJIOBUE )
{
case A: If ( HekoTOpOe Ipyroe ycjoBue )
//
else
{
case b: //
}
}

Omneparop goto 1moJie3eH B HEKOTOPBIX ciiydasx. BoT aBa U3 HuX:
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e MHOXeCTBO TepexonoB gOtO K eIMHCTBEHHOW MeETKE, CTOAIICH mepesn
oreparopoM return, Jydme, 4YeM MHOXECTBO OIlEpaTopoB return.
Takyro mporeaypy Jierde OTJaKuBaTh, TaK Kak JJIs MEpexBaTa BBIXOJA U3
Hee Bbl MOXKETE YCTAaHOBUThH €IUHCTBEHHYIO TOUKY TpepbiBaHus. MeliTe B
BUIY, YTO METKa JOJDKHA IPEIIIeCTBOBATH ONEpaToOpy; OHa HE MOXKET
CTOATH TIepe] 3aKphIBaromiei (GUTrypHOH ckoOkoil. Ilpm HeoOXommmocTH
MOJIB3YUTECH CIICTYIOIUM TPHEMOM:

//
exit:
return ;
}

e Jlepexomsl gOtO BHU3 MO MporpamMme, OOECIIEYMBAIONINE BBIXOA U3
CUCTEMBI BJIOYKEHHBIX IHKJIOB, JIydIlle, 4eM (iiar 3aBepmieHus Tuma "ToToB",
KOTOPBIN JOJKEH MPOBEPSITHCS B KAKIOM OIEpaTOpe YIPaBICHUS IUKIOM.
Ecnu xaxneiii u3 onepatopos While B cienyromeM npumepe BBITOJHUTH
mo 100 pa3, To ¢umar "roroB" HyxHO mpoeputh 1000000 pa3, XoTs oH
YCTAQHOBJICH BCETO JIMIIb Ha CIy4Yail OMIHOKH

int roros = 0;
int ycrnosmuel, ycrnoBmue2, ycaoeue3;

//

whille ( 'roros && ycnosmuel )

{
whille ( 'roros && ycrnosmue2 )

{
whille ( 'roror && ycrnosmue3l )

{
ifT ( HeuTO yxachHoe )
ToToB = 1;

}

HcknrounTe MUJUTMOHBI HEHYKHBIX TIPOBEPOK MPH ToMoIH gOto cienyromum
o0pa3zom:

while ( ycrnosuel )
{ while ( ycrnosue2 )
{ while ( ycrnosmue3 )
{ it ( nHeuro yxacuoe )
goto Bmxox;
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BBEIXOI :

//

[IpoBepka B omepaTope ympaBlICHUS LUKIOM — EIWHCTBEHHOE MECTO, TIe
3 PEKTUBHOCTD JICHCTBUTEIBHO SBIISCTCS BaXKHBIM OOCTOSTEILCTBOM, TOTOMY
9TO KOJI BBIOJHAETCS MHOTOKPAaTHO. JTO OCOOEHHO BEPHO ISl BHYTPEHHHX
OIIEpPaTOPOB YIPABJICHUS BIIOKEHHBIX IUKIOB. [IpoBepka (hiara 3aBepiieHus
BO BHYTPCHHEM IIMKJIE MOXET CYHNIECTBEHHO 3aMEUINTh BBITIOJHEHHUE, U €€
Jydrie u3berartb.



Yacrb

IIpaBuiia nporpamvupoBanust Ha Cut+

OTa 4acTh KHUTH COAEPKUT MPaBUIIa, YHUKAIBHBIE IS IPOrPaMMHUPOBAHUS Ha
Cut++. Kak MHOM ObuIO ckazaHO BO "BBegeHun", 3Ta KHUra HE SBJISETCA
yueOHuKoM 1o Cu++, Tak 4To CEIYyIONIUe MpaBuiia MPEANoaratT, YTO Bl 110
KpaifHeli Mepe 3HAKOMBI C CHHTaKCHCOM JTOro s3blka. 1 He Oydy TpaTuth
ClIOBa TIOMYCTY, ONHCHIBas, Kak pabGotaer Cut+. Mmeercs MHOXeCTBO
XOpOIIUX KHUI, KOTOpbIE IIO3HAakoMAT Bac ¢ Cut+, BKIOYass U MO0
cobctBennyro "C+C++". Bbl JOIDKHBI TakKe O3HAKOMHUTHCS C MPUHITUTIAMHU
00BEKTHO-OPUEHTUPOBAHHOTO NMPOEKTUPOBAHUA. S PEKOMEHIYIO 2-€ H3/1aHue
kauru ['pagu byda "Object-Oriented Analysis and Design with Applications"
(Redwood City: Benjamin Cummings, 1994).

Tak jxe, Kak U B KHHUI'E B LIEJIOM, MPaBHJa BHAYAIE apeCylOTCs K OOUIMM
BOIIPOCAM, MEPEXOs 3aT€M K YaCTHOCTSIM.
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Yacrb 8a. Boripochl poeKTHPOBAHMS
U peajiM3anuu

90. He cmemmuBaiiTe 00bEKTHO-OPHEHTHPOBAHHOE U
"CTpPYKTypHOe' NpoeKTHPOBaHUE

90.1. Ecyid poeKT He OPUETHPOBAH HA 00bEKTHI, TO
ucnoyb3yire Cu

[To3BoabTe MHE HayaTh, CKa3aB, YTO HET aOCOJIOTHO HUYEro IYpPHOTO B
XOpOIIO  BBIIOJHEHHOM  CTPYKTYpHOM IpoekThpoBaHuu. Kak-To Tak
HOJYYHIIOCH, YTO 51 MPEANOYUTAI0 00BEeKTHO-OpreHTHpoBaHHbIH (OO) moaxon,
nbo MHe Kaxercs, 4To S MbIciio OO crmocoboM, HO ObLIO OBl CAaMOHAIEIHHBIM
Ha3BaTh OO npoektupoBanue "nmyummm". A Bepto, yto OO moaxo01 JaeT BaM
Jerdye cCOIpoBOXKAAaeMbIN KO, eciii Iporpamma Oosibiias. Beirona MeHee siBHa
B CJly4ae MporpaMM MEHBIIETr0 pa3Mepa, MOTOMY YTO OOBEKTHAs OpUEHTAIUS
00BIYHO JO0ABIISIET CIIOKHOCTH Ha ypoBHE npuiioxkeHus. (I maBrast Beirona OO
3aKJI0YAETCs B JIy4IleM CONPOBOXKICHUH 3a cYeT aOCTpaKLUHU JaHHBIX, a HE B
COKpAILEHUH CII0KHOCTH).

Cu++ 0coOeHHO HE BBIHOCHT HEOPEXKHOTO MPOEKTUPOBaHHA. MOl OMBIT
TOBOPUT, 4TO MporpaMmMbl Ha Cu++, KOTOpBIE HE MPHIEPKUBAIOTCA 00BEKTHO-
OPHEHTHUPOBAHHOTO IIOAXO0Ja, IOYTH HECONPOBOXKIAAEMBl, COEIMHAS BCE
XyJIINEe CBOMCTBA CTPYKTYPHOTO U OOBEKTHO-OPUEHTHUPOBAHHOIO MPOEKTOB U
HE J1aBas KaKuX-JI100 BHITOJ] KaK HU OT TOTO, TaK ¥ HU OT Apyroro. Co MHOI He
OPOXOIUT TaKOH aprymMeHT, 4dYTo MOXXHO HcIonp3oBath Cut++ Kak
"yiyameHasid" Cu. s Tor0, 9T00BI 3TO OBLIO MPABIOA, STOT SI3BIK CIUIIKOM
CJIOKHBIH — KpuBasi 00y4eHHUs CIUILIKOM KpyTas. Ecnu Bel He ucnosib3yere
NpeuMyliecTBa 0ObEKTHO-OPHEHTUPOBAHHBIX CBOICTB 3TOTO SI3bIKA, TO B €T0
UCTIONIb30BaHUHM Mallo cMbIciia. HekoppekTHoe HCIOiIb30BaHHE OOBEKTHO-
OpPUEHTHUPOBAHHBIX CBOWCTB JIUIIIb YBEITMUUT YUCIIO MIPOOIIEM.

K coxanenuto, MHOTME NpPOrpaMMHCTBI 3HAIOT, KaK CAEIaTb OOBEKTHO-
OpPUEHTUPOBAHHBIN MPOEKT, HO HA CAMOM JIeJie 3TOro He AenatoT. OnpaBaaHus
BapbUPYIOTCS B TIpeAenax OT "CIMIIKOM MHOTO XJIOMOT (WJIM y MEHS HET
BpEMEHH), 4YTOObI JeiaTh Bce MpaBWIbHO" 10 "CTporuifi OOBEKTHO-
OpPUEHTUPOBAHHBIM IPOEKT — 3TO yueOHOE yNpakKHEHHE: Ha HErO HET BPEMEHHU
B peasbHOM XHM3HH, TJI€ BBl BHIHYKJIEHBI pad0TaTh OBICTPO U HE OYEHBb YHCTO".
Bo3mokHO, uTO Hanbonee BO3MYTHTEIBHBIM OMPABAAHNUEM, CIBIIIAHHBIM MHOM
[0 TOBOJy IUIOXOTO MPOEKTa (B 3TOM ciyyae OMOJIIMOTEKH KJIACCOB), OBLIO
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cinenytomee: "HemocraroyHoe 4YHCIO HAMIMX 3aKa3yukoB 3HaioT Cut+
JIOCTaTOYHO XOPOINO, YTOOBI €ro MPaBUIBHO HCIOJIB30BaTh, MOITOMY MBI
CIPOEKTUPOBAIM OHOIMOTEKY KJIaccoB Tak, uToObl ed ObUIo Jierde
noJsib3oBatbes”. (B mepeBose Ha HOpManbHBIN s3bIK: "CpenHuEe MOJIb30BATENH
CJIMIIKOM TYTIBIE, YTOOBI JieNlaTh BCE MPABUIBHO; HA CAMOM JeJie OHM JIaXe He
3aMHTEPECOBAaHbI B TOM, YTOOBI HAYYUTHCS pabOTaTh MPAaBUILHO, U HAYYUTh UX
OyZIeT o4eHb TpyHO. Tak 4To Mbl Jake He OyAeM JienaTh HU TOro, HU IPYTroro.
Ms! ipocto oramynuM cBoit mpoaykt"). [Ipobnema Obuta oTsiromeHa y4eOHbIM
PYKOBOJICTBOM, KOTOpPOE Hapymano OOBEKTHO-OPUEHTHPOBAHHBIC MPHHIUIIBI
HaJeBO M HaIlpaBO, M, K COXAJICHHIO, 3TO PYKOBOJCTBO HCIOIB3YETCS
ThICSTYAMHU TPOTPAMMHCTOB, KOTOPbIE HE 3HAIOT HUYETO JYYIIero B KayecTBe
npUMepa TOTO, KaK HANKCaTh MPUJIOKEHHWE IMPH TOMOIIM 3TOW OMOIMOTEKH
kiaccoB. OHH BITOJTHE PasyMHO OXHJIAIOT, YTO PYKOBOJCTBO IOKAXET UM, KaK
clenaTh BCE MPaBWIBHO, MMOATOMY OHHM HHKOT/Ia HE IOJ03pPEBAIOT, UYTO BCE
ObUIO HAaMEpPEHHO CHAENaHO HEBEpPHO, YTOOBI CiesiaTh PYKOBOJCTBO "Ooisee
TOHSATHBIM".

Cu++ — s3bIK TPYIHBINA KaK U U3Y4eHUs, TaK U JJ1s ucronb3oBanus. [Ipu
HanucaHuu mporpaMM Ha Cut+ CTONBKO TOHKOCTEH, YTO Ja)K€ OIBITHBIC
MPOrpaMMHUCTHI BpeMeHaMH uX 3a0biBatoT. Kpome Toro, aaxke mpocToi moHMcK
JOCTaTOYHOTO KOJIMYecTBa MNporpaMMucToB Ha Cu++, droObl mUCaTh, M
3HAYUTEIHHO MEHBIIIET0, 9YTOOBI COTPOBOKIATh BaIlll KOJ — TPYAHBINA MPOIIECC.
Boer BBOmMTE cebs B 3abmyxaeHue, ecnu Bepure, 4To Cu++ MOXKeT OBITH
MCIOJIb30BaH 0e3bICKyCHO. CIMIIKOM MPOCTO ISl HEOMBITHOT'O MPOrpaMMHUCTa
c/lenaTh 4TO-HUOYAb HEMPaBUIBHO M JIaXKe HE 3HATh 00 3TOM, CIIOCOOCTBYS
Oecroie3HbIM 3aTpaTaM BPEMEHH Ha BBICICKHBAHHE OIIMOKH, KOTOpas M Tak
XOpomo BUAHA. MHOrHe OHmMOKM Takoro TUMa Jake MPOHUKAIOT
HEeOOHapyKEHHBIMU Yepe3 d3Tall TECTUPOBAHUS M TONANAl0T B KOHEUHBIH
MIPOAYKT, JeNasi CONPOBOXK/IEHNUE COMHUTEIILHBIM IPEANIPHITHEM.

3aueM ke BooOmIe wucmoib3oBaTh Cut+? OTBET COCTOMT B TOM, YTO
O0MACHBIM 00pazom ucnov3osannvitl Cu++ 1aeT BaM CyIIECTBEHHBIE BBITOJIbI
B CONPOBOXKIEHUU. Bbl MoXxeTe nenarb 3HAUUTEIbHBIE HW3MEHEHHUS B
MOBEJICHUH TPOrpaMMbl (THIa TMEPEeBOAAa BCEW MPOrpaMMbl C aHTIHICKOTO
A3bIKa Ha SMOHCKUN WM TIEpeHoca B JPYTYI0 ONEPAlOHHYIO Cpedy) NpH
MOMOII HE3HAYUTENbHBIX HM3MEHEHHH B HMCXOJHOM KOJ€, OTPaHUYCHHBIX
MaJjbIM YTOJKOM 3TOro koja. [lomoOHble u3MeHEeHus: B CTPYKTYPHOH CHUCTEMe
OOBIYHO MOTPEOYIOT MOAU(DUKALIUY TOMCTUHE KAKAO0H (PYHKIIUH B ITPOrpamMMe.

OpHako ecny Bl HE NPUACPKUBACTECH NPABWII, TO BBl B UTOT€ TOJIYYHTE B
CBOE pacnopsbkKeHHe HenocTtaTku ob0oux cucrteM. CTPYKTypHbBIE TPOEKTHI
OOBIYHO MMEIOT MpOOJIEMbl C OTHOIICHHUSAMU CHEIUIEHUS, KOTOpbIE HeE
BCTPEYAIOTCS B XOPOLIEM OOBEKTHO-OPUEHTHPOBAHHOM IPOEKTE, HO €CIIU BbI
OCTaHOBUTECh Ha MOJJOPOre, MHOTHE M3 3THX OMIMOOK OyAyT CKPBITH B



Bonpochl NpoeKTHPOBAHHUSA U peaJu3anuu 135

KJaccax, rne ux Oyner TpyaHo Haitu. Kpome Toro, MHOrHe OOBEKTHO-
OPUEHTUPOBAHHbIE IPOEKThl OOBIYHO OBIBAIOT OYEHb CIIOKHBIMH, a
B3aMMOOTHOIICHUS MEX]y OOBEKTaMU MHOTJA HelpenckasyeMbl. (DTo Takxke
OJTHO W3 TJAaBHBIX MPEUMYIIECTB METOAOJOTHU: BO3MOKHO MOJICIHPOBAHUE
CHCTEMBI TaKOH CJIOXXHOCTH, 4YTO €€ TIIOBEJICHHE 3apaHee IpeacKa3aTh
HEBO3MOXXHO). VHCTpyMeHTBl THNa JauarpaMM OOBEKTOB  CTaHOBSTCS
HEOOXOIUMBIMH, IIOTOMY 4YTO €CJIM 3Ta CHCTeMa He paboTaeT, TO BEpOsTHEE
BCET0 NMpHUYMHA B TOTOKE coodOmeHuid. Ecnu He paboTaeT MHIMBHIYaTbHBIN
00BEKT, TO €ro JIETKO UCTIPaBUTh MIPH YCIOBHH, YTO €r0 HHTEp(EHc KOPPEKTEH,
IOTOMY 4YTO H3MEHEHHs OyJIyT OrpaHHYeHbI OINpe]esIeHHEM OJHOTO Kiacca.
Korna BBl genmaere 4TO-TO HEBEPHO, TO 3TU NPOOJIEMBbl CTAaHOBUTCS OYEHb
TSDKEJIO BBICIEIUTD, TIOTOMY YTO JUIs Tepenayd MH(GOPMAIH UCIIONb3YIOTCS
TaifHbIe XOJIbl, @ U3BMEHEHNUS B OJJHOM KJIACCe MOTYT NepeAaBaThCs B ApyTHE.

[Toaromy, ecnu y Bac "HET BpeMeHH, 4TOObI IeJaTh BCe MPAaBUILHO", TO BaM
ropaszio Jy4Yllle OCTaHOBUTHCS Ha CTPYKTYPHOM MPOEKTUPOBAHUU U MPOCTOM
peanmu3anuu Ha s3pike Cu. Byzer mporie uckaTh OMIMOKH, IMMOTOMY YTO KOJ
Oomee OOHOPOAEH, M y Bac HE OyAET MOMOJIHUTENIBHBIX CIOXHOCTEH C
cCHCTEeMOH Iepesiaun cooOIeHu, conBaromeil ¢ Toaky. Beenenue ynporenuit
CErofHsI MOXET CcJeNlaTh nporpammy "THma OOBEKTHO-OPHUEHTHPOBAHHOM"
HETIOITAIOIIEHCS COMTPOBOKACHUIO T'OJ] CITYCTSI: BaM NMPUIETCS BEIOPOCUTH BCIO
nporpaMMy M Ha4yaTh cHadaia. [lepcrexTiBa JIydmiero ConpoBOXKICHUS MOKET
pea30BaThCs, JHIIb €CIH BbI CIeIyeTe paBuiIaM.

Tak kak sTa KHHMra He sBisgeTcs KHUTOM 1mo OO-IpOeKTUPOBAHUIO, TO 5
OTCBIJIAIO Bac K KHUre byya, ymoMsHyTO# BO BBEJCHUH K ATOH TJ1aBe, €CIIM BaM
HY)XKHO  TIO3HAaKOMHUTBCS C  TIPOLIECCOM  OOBEKTHO-OPHEHTHUPOBAHHOTO
IPOEKTUPOBaHUS. JTa KHHUIA paccMaTpUBaeT IpaBHia, KOTOpble OOJIeryaroT
IPOTEKAaHUE 3TOrO Ipolecca.

91. PaccunrtbiBaiiTe NOTPATUTH 00JIbIIIE BpEMEHH HA
NMPOEKTHPOBAHNE U MEHbIIIe HA Pa3padoTKy

Moii omBIT CBUIETEIBCTBYET, YTO, €CIIU HCKIFOYUTH Neproja nzydenns Cutt,
00BEKTHO-OPUEHTUPOBAHHBIE CHCTEMBI TPEOYIOT Ha pa3paboOTKy CTOJBKO Ke
BPEMEHU, CKOJIBKO U CTPYKTYpHBIE CUCTeMbl. TeM He MeHee, IpU OOBEKTHO-
OPHEHTHPOBAHHOM MOJIXOJIC BbI 3aTpavynMBacTe ropas3io 0osee BHICOKYIO JOJI0
00IIero BpeMeHH Ha MPOEKTHPOBAHWE, W TPOIECC MPOrPaMMHUPOBAHUS HIET
obicTpee. Ha mpakThke 3Tam NPOEKTUPOBAHHS OOJBIIOW CHUCTEMBI MOXKET
NPOJIOJKATHCS OT YETBIPEX JO IIECTH MECSIEB, MPEXae 4eM OyAeT HamucaHa
nepBasi cTpoka koja. K HecuacThio, 3TO CIHMIIKOM TOpbKasi MU IS TeX,
KTO H3MepsieT IMPOM3BOAMTENFHOCTh YHCIOM CTPOK KOJa B JIeHb, YTOOBI
MPOTJIOTHTH ee. Tak Kak ob1ee BpeMst pa3paboTKu 0CTAETCs MPEKHUM, TO POCT
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MIPOU3BOJUTEIIBHOCTH  IPOUCXOAUT  IOCIE  TOro, Kak  HAYMHAETCs
COIIPOBOKICHUE KOJ1a. Koppexmmno 8bINOJIHEHHbIE 00BEKTHO-
MPOEKTUPOBAHHBIE CUCTEMBI MPOLIE KOJUPOBATH U MPOILE COMTPOBOKAATS.

92. bubanoreku kiaaccoB Cu++ 00bIYHO HE MOTYT ObITh
HCMO0JIb30BAHBI HEMCKYIIIEHHBIMH M0JIb30BaTEJIAMU

Opnna Oompmast m0ke 0 Cut+, KOTOpas paclpoCTpaHSETCs IMPOJABIaMU C
OCTPBIMU SY6aMI/I M 3a4CCaHHbIMU Ha3aJl BOJIOCAMH, CBOJUTCA K TOMY, YTO
Ballll BTOPOCOPTHBIE MPOrpaMMUCTBI Ha CH MOTYT MCIOJIb30BaTh OUOIUOTEKU
KJIaCCOB, CO3JJaHHBIE Typy, 0e3 peanbHOW HeoOxoaumoctu 3HaTh Cut+. K
HECYacThl0, JTF00ast, KpOME CaMOW TPHUBHAILHOW, OMOIMOTEKa KIAacCOB OyIeT
HCIIOJIb30BATh CJIOKHBIC IJIA IMIOHUMaHUWA pa3aeibl Cu++ tuma HacJIEAOBaHUS U
BUPTYJIbHBIX (YHKIUII — IO KpaiiHel Mepe, OHa JIOJDKHA WX HCIOJIbh30BaTh,
€CITM CIPOEKTUPOBaHAa Kak cieayer. bubmmorexa, He HCHONB3YIOLIas STH
cBoiictBa Cu++, morna ObI 3anpocTto ObITh peann3oBana Ha Cu. [lonb3oBaTenu
6ubsmorexku OyAyT TOJKHBI JOBOJIBHO XOPOIIO 3HaTh Cu++.

JIrobGast mporpaMma, HalMCaHHast JTFOAbMHU, KOTOPBIE HE CIIUIIKOM CBEIYIIH B
UCTIONB3YEMOM HUMH SI3BIKE MPOTPAMMHPOBAHUS, OyIeT B JIydlleM Ciydae
UMETh MHOTO OINMOOK, B XyALIeM CilIy4ae OHa OyAeT HEeCOMpPOBOXKIAEMOH.
BeposiTHO, Tskenee Bcero HaWTH Ty OMIMOKY, PO KOTOPYIO BBl HE JAyMaeTe,
4yro 3T0 ommOKa. Ecnm Bame moHMMaHWe TOro, Kak paboTaeT 3TOT S3bIK,
HETIOJIHOE, TO BBl MOXETE AyMaTh, YTO BCE B MOpSAIKE ¢ (parMEeHTOM KOja,
MATOJIOTUYECKH HANWYKaHHBIM OIIMOKAaMH, MOTOMY YTO 3TOT KOJ| BHEIIHE
KaXXETCA IMPABUJIbHBIM.

[IporpamMHasi MHAYCTPUSl CTAJKUBANACh C ITOH NpOOJIEMOil M paHblie,
KOTJa KOJUIEKTHUBBI Pa3pabOTYMKOB OBUTH BBIHY)KICHBI MEPEXOAUTH C S3bIKA
KOBOJI na Cu, HO mpu 3ToM He ObuTa oOecrieueHa HeoOXoauMasl TPeHHPOBKa
MPOTrPaMMHUCTOB, TO3BOJSIONIAsi MM Hcmonb30Bath Cu mpaBwibHO. [locie
3TOr0 B  KauecTBe ypoKa oOcTajach Macca  HECOIPOBOXKIAEMOTo,
nepenoJHeHHoro ommokamu kona Ha Cu. Cu++ mokasbpiBaeT BCe NMPU3HAKU
eme Oosiee cephe3HOM MPOOIEMBbI, TaK KaK PYKOBOIHMTEIM YacTO JeNaroT
CTaBKy Ha mnomyjsipHocTh Cut+, B JIEHCTBUTEIILHOCTH HE 3Has, BO YTO OHU
BIyTHIBatOTCA. Macca kumiamiero omuOkamu koxa Ha Cu++ mnumercs
€XKEHEBHO JIIOIbMHU, KOTOPBIE Ja)Ke HE 3HAIOT S3bIK B CTENEHH, TOCTATOYHOM,
YTOOBI MMOHSATh, YTO OHHU JETAIOT YTO-TO HEMPABUIIBHO.



Bonpochl NpoeKTHPOBAHHUSA U peaJu3anuu 137

93. Iloab3yiiTECh KOHTPOJIbHBIMHU TAOJIUIIAMH

OpnHoil u3 nmpuumH Toro, uro Cut++ UMeeT Takyro KpyTyr KpUBYHO 00ydeHus,
3aKJII0YaeTCsl B TOM, YTO BBl JIOJDKHBI OTCJIEKHBATH OOJBIIOE KOJHMYECTBO
netaneid, 9ToObl BBIOJHUTH Jake MpocThie 3aaa4n. IIpocto 3a0bITh YTO-TO,
Jla’ke ecJIM BbI 9TO C/eiaeTe He Hajxoaro. S pemaro 3Ty npolieMy, IpUMeHss
HOBCIOJIy HECKOJBKO OOpa3LOBBIX IIA0JIOHHBIX (AWIOB - MO OAHOMY AJs
KaXXJ0M pacrnpocTpaHeHHON cuTyauuu. (Y MeHs eCThb OJMH JUIsl ONpEleIeHUs
6a30BOro Kjacca, OMH — JUIsI OTIpeIeNIeHUs] TPOU3BOIHOTO Kiacca, U T.1.). S
HAuMHAI0 C KOIMPOBAHMS COOTBETCTBYIOILEIrO INAa0JOHa B CBOM TeKyIIuit
paGoumii Qaiin ¥ 3areM HUCHONB3YI0 BO3MOXKHOCTH CBOETO pelaKkropa II0
MOMCKY M 3aME€HE JUIsl 3allOJIHEHUS MyCTOT. Sl Takke nepeMeriar MoaXoasaIme
byHKIIMM B (Qailiel .cpp, Koraa HYXKHO, W T.I.. JIUCTHHTH 5 U 6 MTOKa3bIBAIOT
npocThle 1Ia0IOHHBIE (B CMBICIE €CTECTBEHHOIO s3blka, a He s3bika C++)
¢aiinbsl 111 6a30BOr0 M MPOU3BOAHOIO KJIAcCcoB (IA€ KOE-YTO OMYLIEHO IO
CPaBHEHMIO C TEMH, KOTOPBIMHU 5 IOJIb3YIOCh Ha CaMOM [IeJie, HO HJEI0 BBI
TTOHSIH).

JluctuHr 5. base.tem — KOHTpoOJIbHAs TabnuIA IUIs OIpene’eHus 0a30BOTO
KJacca

1 class base

2 |

3 cls obj;

4 public:

5 virtual

6 ~base ( void );

7 base ( void );

8 base ( const base &r );
9

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

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

29 obj = r.obj;

30 }

31 return *this;

32 }

JluctuHr 6. derived.tem — KOHTpoONIbHAs TaONMMIAa JUIS ONpeAeTIeHUS

IMPOMU3BOJHOI'0O KJIacCa

1 class derived : public base

2

3 cls obj;

4 public:

5 virtual

6 ~derived ( void );

7 derived ( void );

8 derived ( const derived& r );

9

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

11

12 private:

13 };

14 / /===

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

16 {

17 }

18 //——mm e

19 Inline derived::derived( vold ) : base( value ) ,

20 obj ( value )

21 {

22}

23 /[ mmm e

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

25 obj ( r.obj )

26 {}

27 e

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

29 {

30 if( this != &r )

31 {

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

33 obj = r.obj;

34 }

35 return *this;

36 }
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94. Coo01eHus 10JKHbI BHIPAXKATh BO3MOKHOCTH, a He
3anpamuBaTh MH(POPMAIHUIO

OOBEKTHO-OPHEHTHUPOBAHHBIE U CTPYKTYPHbIE CHCTEMbI CKIIOHHBI TIOAXOIUTH K
npobiieMaM ¢ JAMaMeTpalibHO MPOTHBOIIONIOKHBIX HampaBieHuid. Bozpmure B
Ka4yecTBe MpUMepa CKPOMHYIO 3amuch employee. B cTpyKTypHBIX cucTemax
BbI OBl UCTIONIB30BAIN TUN SEruct u mmenu ObI TOCTYI K IMOJISIM 3TOTO THUIA
MOBCIOAYy M3 CBOEH mporpammbl. Hampumep, Ko A meyaTw 3allUcCH MOT OBl
CBOOOJTHO TIOBTOPSTHCSI B HECKOJIBKUX COTHSX MECT MporpaMmbl. Eciu Bb
MEHsIETe YTO-TO B OCHOBE, BPOJIe M3MEHEHHUs THIIA MOJIs name ¢ MaccuBa char
Ha 16-OutHBIe cMBOIBI Unicode, TO BB JOIKHBI Pa3bICKaTh KAXKIYIO CCHUIKY
Ha name u MO)II/I(l)I/IIII/IPOBaTB €€ I pa6OTI>I C HOBBIM THUIIOM.

B xoporio cipoekTupoBaHHONW 00BEKTHO-OPUEHTUPOBAHHOW CHCTEME OBLIO
OBI HEBO3MOYKHO IMOJIYYUTh AOCTYII K ITOJIKO name.4 ITo3BonbTE MHE IOBTOPUTD
9TO, MOTOMY YTO 3Ta KOHUENIHA TaK yHIaMEHTaJIbHA: HEBO3MOXHO TOIY4YHUTh
JIOCTYTI K TIOJTIO BHYTPH 00BEKTA, JaKe TAKOMY ITPOCTOMY, KaK name B 00bEKTe
employee. Ckopee Bcero BBl MONPOCUTE employee NPOSBUTH KaKyro-
HUOYIb CIIOCOOHOCTH, TaKyIO Kak "HameuaTtath cebs'", "coxpaHuth cels B 0aze
naHHbIX" win "MoauduupoBath ceds, B3aUMOACHCTBYS ¢ Tojib3oBaTeneM". B
ATOM IIOCIIEIHEM ClTydae 0OpaboTUYUK COOOIICHUH BBIBEN OBl IUATOTOBOE OKHO,
KOTOpoe OBl HCIONB30BAJIOCH IONB30BATE]IEM [UIS BBOJA WM H3MEHEHUS
JTAHHBIX.

I'maBHBIM MPEUMYIICCTBOM 3TOr'0 moaxoaa SBJIACTCA TO, YTO OTIIPABUTCIIb
COOOIICHUSI MOMKET MEHBIIE BOJHOBAaThCS O TOM, KaK OPTraHU30BaHO
BHYTPCHHEE XpaHeHHe JaHHbIX. [loka 0O0BeKT Moxer cels Tevarars,
MOIU(UIINPOBATH WJIH JIeTIaTh YTO-HUOY b elie — MpoOIeMbl HET. Bbl MoxeTe
nepeBectd name Ha Unicode, He 3aTparuBasi OTIPABUTENS COOOIIEHUS. DTOT
BOIIPOC PACCMATPHUBAETCS JlaJiee BO MHOTHX MPaBHJIaX TOH II1aBbl KHUTH.

95. Bam 00bIYHO He YAACTCH NepeaeaTb UMEIIYICs
CTPYKTYPHYIO IPOrpaMmy B 00bEeKTHO-
OPHEHTHPOBAHHYIO

OmarM w3 MOOO0YHBIX 3()(PEKTOB TOIBKO HYTO ONMUCAHHOW OpTaHHU3AIHH
SBIISIETCS TO, YTO OOBIYHO HEBO3MOXKHO MPeo0pa3oBaTh CTPYKTYPHBIN MOIXO B
COOTBETCTBUH C ITHM 00pa3oM MbIC/IeH 0e3 MOJHOrOo MEepernuChIBaHUS KOJa.

* Yto6bI GBITH CTPOrO KOPPEKTHBIM, 10 KpaliHeil Mepe Ha si3bIke BhIpaeHuii Cutt, s
JIOJDKEH Ha3bIBaTh MMOJIe "KOMIIOHEHTOM MaHHBIX-wieHOB". OIHAKO NOBOJBHO HEYIOOHO
TOBOPUTH '"KOMIIOHEHT JaHHBIX-WIEHOB name', mo3ToMy OyIy HCIIOIB30BaTh IMPOCTO
"moje", Korja ero 3Ha4eHUe SICHO U3 KOHTEKCTa.
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BosBpamiasich BHOBb K I€4aTH, OTMETHUM, YTO COOTBETCTBYIOIINM COOOIICHUEM
Moro Obl ObITH "BOCHpPOM3BECTH ceOs HAa ITOM yCTpOMCTBE", a 00paboTUUKY
COOOIIeHUsT MOTJIa OBITh TIEpe/IaHa CChUIKa Ha 000OIIEHHBIN 00BheKT device,
KOTOPOMY HY’KHO IepeciaTh aaHHble. Koz, KOTOpbIil (pakTHYecKH BBINOJIHSAET
BOCIIPOU3BEJICHUE, HA CaMOM Jielleé HaXOAUTCs eHympu 3TOro odbekra. (B
MOPSI/IKE Pa3bsICHEHHs: HET MPUYMHBI, U3-32 KOTOPOW HENb3s IMOJACPKUBATH
HECKOJIbKO coo0meHnit tuma "BocmpousBenu cebs". Hampumep, o0BEKT
JIEKTPOHHOM TaOIMIIBI MOT Obl HOJJEP’KUBATh COOOIIEHUS "BOCIPOU3BECTH
cebs B BuAe Tabmuubl", "BocmpousBecTH ce0s B Buae rpaduka"’ u
"BOCIIpOM3BECTH ceOs B BHJIC KPYTOBOW AMAarpaMmsl").

B crpykTypHOU cucTeMe KOJA, KOTOPBIM BBINOJHSET BOCHPOHU3BEICHUE,
apinsiercs gnewnum. Hekas QyHKIMS ModydaeT OTKya-TO OOBEKT, IOCIIe Yero
JIeJIaeT pa3IM4HbIE CHUCTEMHBIE BBI30OBBI JJISi BBIBOJA €ro Ha 3kpaH. Eciu Bbl
roBOpUTE O printf (), TO BBI30OBHI HE OUEHB CIIOKHBIE, HO €CITU PeUb 3aXOIUT
o Windows wmm Motif — y Bac mnosBusgercs npobiema. OOBEKTHO-
OPUECHTUPOBAHHBIA MPOCKT (DAaKTUYECKHU SIBJISCTCS BBHIBEPHYTHIM HAM3HAHKY B
CPaBHEHHHU CO CTPYKTYPHBIM MPOEKTOM.

[IpenmymiecTBO 0OBEKTHO-OPUEHTHPOBAHHOTO TOAXO0JAa — B TOM, YTO BBI
MOJKET€ MEHSTh ONEPALIOHHYIO CPey MyTeM U3MEHEHUS pean3alui 00beKTa
device, W NpH 3TOM OCTaJIbHOI KOA B IporpaMMe He 3aTparuBaercs.
HecmoTpss Ha 53TO, BBI3BaHHBIE WM3MEHEHHS CTONb (YHIAMEHTAIBHBI, YTO
HOJIHBIM MepeBO BO3MOKEH JIMIIb IOcie NnepepaboTKy B IIporpamMMme Kaxaoi
(yHKIIUHU, KOTOpast MPsIMO BBI3bIBACT (DYHKIMIO ONEPALMOHHON CHUCTEMBI. DTO
HETPUBHAIILHOE MEPONPHUATHE, KOTOPOE BEPOSTHO MOTpeOyeT OTOpachIBaHUS
OoJbIIIel YacTH KOJa B CYIIECTBYIOIIEM PUIIOKEHUH.

Coobmienne "mMomuduIpoBaTh ceOs" aHAJIOTHMYHO: JHAJIOrOBOE OKHO
Moau(UKalMM B CTaHJAPTHOM CTPYKTYpHOW MporpaMMme H300paxkaeTcs
BHEIIHUM KOJIOM. B 0O0BEKTHO-OpMEHTHPOBAHHOM NPOEKTe OOBEKT cam
B3aMMOJICHICTBYET C IIOJB30BATE€IeM B OTBET HA TIOIYYEHHE COOOIIECHUS
"MomuduIupoBaTh ce0s" — HaW3HAHKY B CPAaBHEHHUH CO CTPYKTYpPHBIM
noaxonoM. M cHoBa mpenMyInecTBO B TOM, UYTO M3MEHEHHs IOJEH, KOTOpble
JIOJDKHBI OBITHh MOAM(UITMPOBAHBI, KOHIICHTPUPYIOTCS B OMpPECICHUN Kiacca.
BaM He HyXHO HCKaTh N0 BCEH MpOTrpaMMe KOJ, KOTOPBIA HCIOJIb3YET
00BEKTHI KJ1acca, KaX/IbIi pa3, KOT/1a MEHsETCs 10JIe B ONpPEeIeNICHUH Kiacca.

Moii onbIT ¢ THOPUIHBIMU MPUIOKEHUSIMA HE OUEHBb YIaueH: KaKeTcs, YTo
B HHUX COCIWHSIOTCS BCE MPOOJIEMBI KaK CTPYKTYpHBIX, TaK U OOBEKTHO-
OPHEHTHUPOBAHHBIX CHUCTEM 0e3 KaKhX TO MPEUMYIIECTB T€X MU JPYTuX. ITO
peanbHas ONAcCHOCTb I TeX, Y KOro "HET BPEMEHH, YTOObI JenaTh BCe
MPaBWIbHO" — OHU MOTYT MOJYYHUTh B UTOT€ HECOMPOBOXKIAEMBbI THOPHUIL.
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Omunb0YHO paccMaTpUBaTh TENIO CYIIECTBYIOUIETO KOJa, BHE 3aBUCHUMOCTH
OT €ro pasmepa, B KayeCTBe '"LIEHHOIO MMYIIECTBA", B KOTOPOE BbI JIOJIKHBI
MOCTOSIHHO HMHBECTHPOBaTh. BbI He BBIOPOCHTE JCHBIH, IMOTPAYCHHBIE Ha
HalKMCAaHWE CYIIECTBYIOMIETO KOJAA, KOTJa pEIIUTeCh OT HEro OTKa3aThCsl.
JleHbru, moTpayeHHbIe HA HAITMCAHKUE KOJ1a, YK€, HABEepHOE, OKYIIMIHNCH 33 CUeT
NpoJiaX, U TENephb, YTOOBI YETrO-TO JIOCTUYb, BbI JIOJDKHBI HE N0padaThIBaTh
CYLIECTBYIOIIMN KOJ, a mucarb HOBBIM. HauuHaromasi (upma-KOHKYpPEHT,
CrocoOHasi JMIIb KyCHYTh Bac 3a IATKY, pa3paOaThIBaeT CBOH HPOAYKT C
CaMOro Hadajga M TIIOJIy4aeT NPEUMYIIECTBO 32 CUET HCIOIb30BAHUSL
COBPEMEHHOM TEXHOJIOTMH U M€ 110 METOAOJIOIMH IIPOEKTUPOBAHU. Mexay
TEM Balll CYIIECTBYIOIINI KOJI 3alTUpaeT Bac B paMKaxX OOBETIIAIOTO MPOEKTa U
yCcTapeBIIed TexXHONOruu. Henmp3s MpoCcTo OTKMHYTHCS Ha CHMHKY Kpecia U
MNOYHUTH Ha JaBpaX — BBl JIOJDKHBI MOCTOSTHHO MEPENHCHIBATh CBOW MPOIYKT
3aHOBO, YTOOBI COBEPIIIEHCTBOBATD €r0 CKOJIb-HUOY/Ib 3aMETHBIM 00pa3oM.

Sl nomkeH ckas3aTh, YTO MHOTHE CO MHOW B 3TOM MECTE€ HE COTJIACHBI.
PenienseHT o1HON M3 MOMX HEIaBHUX CTAaTEil OTBETUJI HA (BO3MOKHO, CITUIIIKOM
YIPOIICHHOE) YTBEP)KIACHHWE, YTO THOPHIHBIC TpHIOXKeHHs "He paborarotr",
3asBUB: "5 3HAI0 MacCy TOProOBO-TPAHCIIOPTHBIX IPUIIOKEHHUM, KOTOpPHIE
HAMKMCaHbl IMEHHO TaKUM 00pa3oM, IPUHOCAT MPHOBLIHL CBOMM CO3JATENISIM U,
clefoBaTeNbHo, padoTarot". C qpyroif CTOPOHBI, TOT (haKT, YTO ATOT PELIEH3ECHT
pabotaer B ¢upme, BIAICIONICH HECKOJBKHMH OTPOMHBIMH THOPHIHBIMHU
NPWIOKEHUSMH, OYEBHIHO, TTOBIMSUT Ha ero oT3bB. ONMH U3 STHX THOPHIOB
3aJIepXKUBAJICSI C BBIXOJIOM Ha PBIHOK 0ojiee 4eM Ha TOJl BO BpeMs, KOrua
nycajgach PEUEeH3Us, U COMPOBOXKICHHE OBUIO MOCTOSHHBIM KOIIMAapOM JIJist
OOJNBIIMHCTBA OCTAJBHBIX, HO § JyMalo, YTO O3TH MpoOsieMbl ObLTH
HEJIOCTaTOYHO BaXKHBIMHU, YTOOBI UX YUUTHIBATH, IOTOMY YTO 3TOT KOHKPETHBIH
NPOTrPaMMUCT HE 3aHUMAJICS COMPOBOXKICHUEM.

96. O0BbEeKT MPOU3BOHOTO KJIACCA ABJIAETCHA 00bEKTOM
0a30B0r0 KJIacca

97. HacinenoBanue — 3TO Mpouecc 100aBjaeHust moJiei
JAHHBIX U METOI0B-4JICHOB

B Cut++ npousBoAHBI KJacC MOXKET pPACCMATPUBATHCS KaK MEXaHU3M
no0aBiieHMs TOJIeH JTaHHBIX U 00pabOTYMKOB COOOIIEHUH K CYIIECTBYIOLIEMY
OIpeIeTICHUIO Kiacca — K 0a3oBoMy kiaccy. (Bl MoXkeTe Takke CMOTPETh Ha
HacJeJ0BaHUE KaK Ha CPEJICTBO M3MEHEHMs IOBEICHUS 00beKTa 0a30BOro
KJacca IpU IMOJYYEHUH UM KOHKPETHOro cooOuieHus. S BepHych K Takoi
TOYKE 3pEHUs MpU OOCYXJIEHHUM BUPTyaldbHbIX (QYHKUM). B Takom ciydae
Hepapxusi KJIacCoB SBIISIETCS TPOCTO CPEACTBOM IPEICTABICHUS MMOJIeH JaHHBIX
U METOJIOB, OIPEAEIAEeMbIX ATl KOHKPETHOro 00bekTa. OOBEKT COAEPKUT BCE
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JAaHHBIE W METOJbl, OOBSBICHHBIE HA €ro YpOBHE, a TaKkXKe Ha BCEX
BBIIICJICIKAIUX YPOBHAX.

OOmast ommOKa, coBepliaeMasi HAUMHAIIUME TporpaMMucTamMu Ha Cut+,
COCTOUT B TOM, YTO OHHM CMOTPST Ha HEPAPXHMI0 KIACCOB M JyMarOT, YTO
COOOIIEeHUsT TIEPealoTCsl OT OOBEKTOB IMPOM3BOJHOTO Kilacca K OOBEeKTaM
6a3oBoro kiacca. [TomHute, uTo Hepapxus kiaaccoB Cu++ He CyIIECTBYET BO
BpeMs BBINOJNIHEHHs. Bce, 4To y Bac eCTb BO BpeMsl BBINIOJHEHUS, 3TO
(dakTHueckue 0ObEKTHI, YbH TOJS ONPEACISIOTCS BO BPeMs KOMIWISAIUK TPH
MTOMOIIIM HepapXHUU KIacCOB.

B sTom Bompoce myTaHuIla co3aHa MHOTUMU KHATaMH 110 361Ky Smalltalk,
OIMMCHIBAIONIMMY PEATH3alMI0 BO BPEMsI BBIIIOJHEHUS CHUCTEMBI 0OpabOTKH
COOOIICHNH TaK, KaK eciiy Obl COOOIIEHUs TMepelaBaINUCh OT MPOU3BOJHOTO K
6aszoBoMy Kiaccy.” JTo TpocTo HeBepHO (M B ciydae Smalltalk, u B cirydae
Cut+). Cut++ ucnonesyet HacienoBanue. [Ipou3BoaHbBIN Ki1acc — 3TO TOT Ke
0a30BbIii KJIACC, HO C HECKOJIBKIUMH JTOOABICHHBIMU MOJISMH B 00pabOTYNKaAMH
coobmienunii. CnenoBarenbHo, Korga o0bekT Cut+ momydaer cooOuieHue, oH
Wi o0pabaThiBaeT €ro, WM HET, OH WIH OompenenseT o0paboTdWK, WITH
HOoJydaeT ero B HacieacTBo. Ecmm HM To, HU Jpyroe He MMEET MecCTa, TO
COOOIllEHuE TPOCTO HE MOXKeT ObITh o0paboranHo. M oHO HuKyaa He
nepeaaeTcs.

He nmyraiite oOTHOmIeHWe HaclenoOBaHUS C  oOveduHenuem. llpum
0o0BEIMHEHNU B OJIMH KJIacC (KOHTEWHEp) BIOXKEH OOBEKT Apyroro kiacca (B
OTJIMYUE OT Hacle[oBaHUs OT Jpyroro kiacca). OObenuHeHHE B
JeCTBUTENFHOCTH JIy4Ile, YeM HACJIEJOBAaHUE, €CIIU Y BaC €CTh BOZMOKHOCTh
BbIOOpA, TOTOMY YTO OTHOIICHUS CLEIUICHHUS MEXIY BIOKEHHBIM O0OBEKTOM U
BHEIIHUM MHUPOM Topa3zio ciiabee, 4eM OTHOIICHUS MEX 1y 0a30BBIM KJIACCOM H
BHEIIHUM MHPOM.

> OHu He nepenarorcs. Jlaxe B Smalltalk ecTb TompKO OAMH OOBEKT, KOTOPBIN HITH
oTy4JaeT cooOmenne, win HeT. HecMoTps Ha 3To, mHTepnperatopsl Smalltalk ckmorstoTcs
K peanm3anuyd 0OpabOTKM COOOIIEHMH MpH ITOMOIIM HECKOJIBKUX TaONHIl yKazaTeled Ha
(byHKIMH, 110 OIHOW HA Kbl Kiacc. Eciii nHTEpIipeTaTop He MOXKET HaiTH 00padOTIMK
cooOleHnss B TaOJiMIle AMCIETYEpU3alMd MPOU3BOIHOIO Kilacca, TO OH MPOCMaTpUBAET
Tabmuiy 06a30BOro Kiacca. TOT MEXaHH3M He HCIonb3yercs B Cu++, KOTOPBIN SBISIETCS
KOMITHJIMPYEMBIM SI3BIKOM ¥ TI03TOMY HE MCIIOJIb3YeT MHOTOYPOBHEBBII POCMOTp TabIui
B BpeMsi BbllojHeHus. Harpumep, naxe eciu Obl Bce GyHKIHMU B 0a30BOM Kiacce ObLIM
BUPTYaIbHBIMH, TO TaOJIMIIa BUPTYAIBHBIX (QYHKIMHA IPONU3BOIHOIO Kilacca MMena Obl 1o
sueiike A KakOOW BUPTyanbHON (QyHKOUM 0Oa3zoBoro kiacca. Cpena BpeMeHH
BeImotHeHUsT Cu++ HE MPOoCMaTpUBACT MEPAPXUIO TAONHI], a TIPOCTO UCHOIB3YeT TAOIHUILY
JuLst TeKyiero oobekTa. IlogpoOHee 00 3TOM no3/1HEE.
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OObenvHEHNE TMO3BOJSET METOAAM KOHTEWHepa JAeHCTBOBATH I0J00HO
buIbTpy, uepe3 KOTOpBIA TMEepemaroTcs COOOIIEHHS, MpeIHa3HAYCHHBIC s
BJIOKEHHOTO 00bekTa. OOpaboTuuku cooOmeHuil dvacto OyayT HMETh
OJIMHAKOBbIE NMEHA B KOHTEHHEpE U BO BIOKEHHOM 00bekTe. Hanpumep:

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

class numeric_string // cTpoka, comepxalas UMCIIO
{
string str;
/]
public:
const string &operator=( const string &r );
}

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

return *this;
}

OTO Ha caMoOM Jiene JOBOJIBHO CIIa0blii MpuMep OOBETUHEHUS, MOTOMY 4TO,
ecnu Obl (yHKIMA operator= () ObUla BUPTyalbHOM B 06a30BOM Kiacce, TO
00BEKT numeric string Mor Obl HaclelOBaTh OT string M 3aMECTHUTh
orepaTop TPHUCBAMBAHUS JJIS MPOBEPKH Ha BEpHOE dYHciaoBoe 3HadeHue. C
JpYTOi CTOPOHBI, €CIM MeperpyKeHHas OIepalysl CIOKEHHS + B Kiacce
string BBINONHSAET KOHKATEHAIMIO, TO BaM MOXET IOHAJO0OUTHCS
Imeperpysutb + B KJacCe€ numeric string JUid  BBIIOJIHCHHUS
apu(METHYECKOTO CIOKEHUS (T.€. MpeoOpa30BhIBATH CTPOKH B YHCIIA, KOTOPHIE
CKJIagbIBaTh M 3aTeM IPUCBAMBATh pe3yJbTaT CTpoke). OObeanHEHHE B
HOCJIETHEM CIIydae peInio Obl HEMHOTO podJIeM.

BosBpamasich K HacleIOBaHMIO, OTMETHM, 4YTO OOBEKTHl KJIAacCOB,
MOKa3aHHBIX B Ta0JIUIE 3, BEPOATHO OYAyT pa3MeIaThCsl B MaMSITH OJIMHAKOBO.
Kaxmoe w3 o5Tux ompeneneHuii, Kak Bbl 3aMETHIM, HMEET KOMITOHEHT
some cls, HO JOCTYIl K 3TOMY KOMIIOHEHTY TpeOyeT COBEpIICHHO pa3HBIX
IpOIETYp U MEXaHU3MOB. B 3TOIl KHHTE S UCTIONB3YIO BBIpaKeHHE "KOMITOHEHT
6a30Boro kiacca" Mo OTHOIICHHIO K TOH 4acTH 00BEKTa, KOTOpas oIpeaeseHa
Ha ypoBHE 0a30BOr0 Kjacca, a HE K BIOXEHHOMY 00BeKTy. To ecTb, Korjaa s
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TOBOpIO, YTO OOBEKT IMPOM3BOJHOTO Kiacca MMeeT "KOMIOHEHT 0a30BOro
Kiacca", TO UMEI0 B BUIY, YTO HEKOTOpBIE M3 €ro moied U oOpaboTUMKOB
cooOlIeHnl ompeseneHsl Ha ypoBHE 0Oa3oBoro kiacca. Ilpu paccmorpenun
BJIO)KEHHOTO 00BeKTa s Oyay Has3plBaTh ero '"mojem" wWid "BIIOKEHHBIM
o0BeKToM".

Tab6auna 3. [[Ba onpeeneHus Kiracca, OJMHAKOBO MPECTABIIIEMbIE HA
YPOBHE MaIlIMHHOI'O KOJa

O0beanHeHnne HacaenoBanue
class container class base : public some cls
{ {
some cls contained; //

/] ...
}i b

98. CHauaJia npoeKTUpYyiiTe 00bEKTHI

[lepBbIM TIYHKTOM TIOBECTKM [HSI BCErJa JOJDKHO OBITH TNPOEKTHPOBAHHE
CHUCTEMBI OOMEHa COOOIIEHUSMH, OOBIYHO MOCPEACTBOM JHUAarpaMMm OOBEKTOB
TUTIA ONUCAaHHBIX byuem. HauwHasi ¢ wWepapxuu KJI1accoB, BBl TPOSBISETE
CKJIOHHOCTh K W30BITOYHOMY TIPOCKTUPOBAHUIO, pean3ys BO3MOKHOCTH,
KOTOpBIE HE HYKHBI. Kpome Toro, He 3Hasi, Kak HY>KHO CBSI3aTh OOBEKTHI APYT C
JPYroM, OOBIYHO TPYAHO CKa3aTh 3apaHee, KaKue BO3MOXHOCTU MOTPeOyIOTCs
B KaXKJOM Kiacce. Tsokeno 00001aTe, Korjaa y Bac HEeT JeTaliei.

99. 3aTeM NpoeKTUPYITE HEPAPXHUIO CHU3Y BBEPX

[Tocne Toro, xak Bl CIPOCKTUPOBAIN CHCTEMY OOBEKTOB M COOOIICHUH, BBI
MOJKeTe MPUCTyNaTh K nepapxur. OTKMHBTECh HA CIIMHKY Kpeclia U B3TJISTHUTE
Ha pa3JIn4HbIC O6’I)CKTI)I, U Bbl YBUAUTEC, 4YTO MHOTHC M3 HUX IMOJYYarOT
noxoxue cooOmeHus. Eciam 1nBa cooOlmIeHMs, TOCHUIAEMbIE K Pa3HBIM
00BEKTaM, IOX0KH, HO HE OJIMHAKOBHI, TO BaM MOXKET MOJOWTH cierka Ooiee
o0Imiee KOMIIPOMHCCHOE, KOTOPOE CMOKET padoTaTh U B TOM, M B JPYroM
mecte. OOpaboTuMku Uit BceX OOHmMX COOOMIEHUH JOJDKHBI — OBITh
CKOHIICHTPUPOBAHBI B €IMHBINA 0a30BbIi Kiacc. Hampumep, umest 0JJMH 00BEKT,
nonyyaromuii coobmenust A, B u C, u BTopoii 00bexT, noiydaroumii A, B, D u
E, BBI OMKHBI OCTaHOBUTHCS HAa MAJEHBKOW MEPApXHH KIACCOB, B KOTOPOU
0a30BBI KJIacc peanusyeT oOpaboTyuku cooOmenudd misi A u B, oaun
MIPOU3BOJIHBIN KiIacc peanusyer oOpadoTumk anst C, a BTOpOH NPOU3BOIHBIN
kimacc — obOpabotunkn mis D u E. Bel mpomomkaere 3TOT mporecc
COeMHEHMs OOIMIMX AJIEMEHTOB B 00IIMe 0a30BbIe KJIACCHI 10 TEX IOp, MOKa
Hedero Oy/ieT coeuHsATh. Ternepb y Bac eCTh uepapxusi 6a30BbIX KJIaCCOB.

Bbr 3amerute, uro, yem Ooyiee OOIIMM SIBISIETCS KJacc, TEM BBIIIE OH
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pacmoniokeH B wuepapxud. Hampumep, Kiacc yHpaBiSIONIET0 manager
BEPOSATHO MMEET BCE CBOMCTBA Ki1acca 0000IICHHOTO CiTyXkallero employee, a
TAaK)K€ HECKOJbKO  JIOTOJIHUTEIbHBIX CBOHCTB  (TaKWX, KaK CIIHCOK
MOJYMHEHHBIX CiTyXamux). Torma s manager MMEET CMBICI HaclieJ0BaTh
OT employee, MOTOMY YTO 3TO J00aBUT BO3MOXXHOCTH, OTCYTCTBYIOIIHE B
0a30BOM Kjlacce employee.

Ha stom sTamne mporiecca MpoeKTHPOBAHMSI BBl BCE €IIe JaKe HE TOTyMalln
0 TOM, YTO XK€ JIOJDKHO OBITh BHYTPU 0OBEKTOB. BBI MO-TIpe:KHEMY UMEETE JIENI0
TOJIBKO C CHCTEMON 00OMeHa COOOIICHHSIMHU.

[TociieqHUM TIIaroM Ha 3TOM 3Tare MPOSKTUPOBAHUS — TIOCTIE TOTO, KaK BB
CEIIAA ACKU3 TMPOCKTa HePapXUH KIACCOB — OCTAETCS 3aIUCh OIPEIeICHHIA
kiaccoB. Bel mobGaBute oTKpbITHIE (PUDIIC) QYyHKIMH-YWICHBI A KaXKIOTO
COOOIIEHUs, TMOaydaeMoro oOOBEKTOM. Omu o0bpabomyuxu coobujenuil
AGNAIOMCS  eOUHCMBEHHLIMU  OMKPLIMbIMU  YIeHAMU 6aue20 OnpedeneHus
Kknacca. Bce ocrtanbHOE 000cHO ObImMb  3aKPHITHIM WM 3alUIICHHBIM.
[ToxpoOHee 06 3TOM naiee.

99.1. ba3zoBhble Kiaacchl J0JKHBI HMETH 00J1ee 0JJHOT0
NMPOU3BOIHOT0 00bEKTA

DTO MpocTo apyras TOUKa 3pEHUs Ha Mpeablayiee mpaBuio. Eciau 6a3oBsiii
KJIacC SIBJSIETCS CMIOCOOOM KOHIIGHTPAIIUU CXOJHBIX CBOWCTB B OJTHOM MECTE,
TO €CTh CMBICI B TOM, YTOOBI HHUKOTJIa HE MMETh BCErO OJIMH IPOM3BOIHBII
kiacc. Ecim oH y Bac o7iH, TO BO3MOXHOCTH 3TOTO €IWHCTBEHHOTO IMOTOMKA
JIOJKHBI OBITH TIEpEAaHbI POJIUTEINIO.

100. Bo3moskHOCTH, ONIpee/ieHHbIE B 02a30BOM KJiacce,
AOJIZKHBI UCITIOJIB30BaATbLCS 6cemu NMIPOU3BOJAHbIMUA
KJ1accaMu

101. Cu++ — r1o He Smalltalk: usoeraiiTe o01IETO
Kjacca object

[Tponiecc pa3paboOTKH HepapxXxUM CHU3Y BBEpX OOBIYHO JaeT BaM JieC U3
MaJIeHbKUX JIEPEBbEB, CKOpEe MIMPOKUX, YeM BhICOKUX. [locTpoeHHe nepapxuu
CHHM3Y BBEpX IOMOXXET BaM wH30exaTh oOmei mnpoOieMbl s uepapxuit
knaccoB Cu++: kiacca object, OT KOTOPOro HAaCJeIyeTcsl BCe B CUCTEME, KaK
B Smalltalk. Takoil mpoext xopom st Smalltalk, HO, kak mnpaBmio, He
paboraer B Cu++. Kakoe CBOHCTBO MoOr Obl peagM30BBIBATH 3TOT OOLIUI
object? To ecTh, KAKOE CBOMCTBO JOJDKEH UMETh KaKIbIH OOBEKT KaXIOro
KJjacca B Bamied nmporpamMe? EIWHCTBEHHOE, YTO MPHUXOJUT HA yM, 3TO —
yIpaBJIeHUE MaMAThIO, CIOCOOHOCTh 0OBEKTa cedst co3/1aTh. JTO Jenaercs B
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Cut+ mocpencTBoM orepatopa NEW, KOTOPBIH B JEWCTBHTEIBHOCTH SIBIISETCS
¢byHkuuedt riao6ambHOro ypoBHs. (DakTHUecKH BBl MOXKET€ CMOTPETh Ha
rno0anbHel ypoBeHb Cu++, Kak Ha (QYHKIMOHATIBHBINA SKBUBAJICHT object B
Smalltalk. Xopomas uepapxus kimaccop Cu++ mpeacraBisieT co00l OOBITHO
KOJUICKIIMIO MepapXHii MEHbIIETo pa3Mepa. [IpouuTrpyeM Takoro aBTopuTeTa,
KaK camoro besapra Crpaycrpyna — cosmatens Cu++ — 110 3ToMy oBoxy® :

Cmbicn 30ecb 3aKaOYaemcs 6 MOM, YMO me CMuil, KOmopbule
nooxooam u xopouto noodepoicusaromes 6 Smalltalk, ne obszamenvro
nooxoosm oasi Cu++. B uwacmuocmu, pabckoe cled08aHue CMUII0
Smalltalk ¢ Cu++ sedem k neapghpexmuguvim, ypoorugvim u ¢ mpyoom
conpogodicoaemvim npoepammam Ha Cu+t+. Ipuuuna 6 mom, umo
xopowui  Cu++  mpebyem  npoexma, KOMOpwlL  U38LeKaem
npeumywecmsea u3z cucmemvl cmamuyeckux munog Cu++, a wHe
bopemca ¢ Heti. Smalltalk noddepicusaem cucmemy OUHAMUHLECKUX
Mmunos (U moabko) u sma mouka 3penusi, nepesedennas Ha Cu+t+,
gedem K Upe3BbluauiHO HEHAOeNCHOMY U YPOOAUBOMY NPUBLOEHUIO
MUnos.

...Boobasok,  Smalltalk noowpsiem nwodeii  cmompemv  Ha
Hacnedosanue, KAk HA eOUHCMGEHMbIl, UWIU, N0 MeHbuiel Mmepe,
OCHOBHOU MEMO0 OpP2AHU3AYUU NPOSPAMM, U OP2AHU30EbIEATND KIACCbL
6 uepapxuu ¢ eourcmeennou gepuwunou. B Cu++ xnaccer aensomes
munamu, U HACAeO08aHue HU 8 KoeMm Clyude He S6ILemcs
OUHCMBEHHBIM CPEOCMBEOM Op2aHusayuu npozpamm. B wacmuocmu,
WAONOHbL  AGNAIOMCSA  OCHOGHLIM — CPEOCMBOM  NpedCcmasieHus
KOHMEUHEPHBIX KIACCO8.

OnHoit W3 OONBIIMX TPOOJIEM IUIOXO OPraHW30BAHHBIX HEPApXHUU SBISETCS
MpeBbIIIeHHE Oara)kHOW HOpMBL. bazoBbIe KIAacChl JOKHBI UMETH TMOJS JIJIs
MOJIEP’)KKH  BO3MOKHOCTEH, peaqn3yeMbIX pa3INYHBIMH 00pabOTYNKAMHU.
Ecnu mpou3Bo/iHBIN KiIacC HE HCIOJIB3YET TaKyl BO3MOXHOCTh, TOTJA €ro
00BEKT PaCIpOCTPaHSET BCIOAY CBS3aHHBIE C HUM HAaKJIaJTHBIC PAacXObl, HE
JaBasi BBITOJA. DTO OJIHA W3 MpoOiieM uepapxuu B ctwie Smalltalk, nmeromieit
OJIHY BEpIIMHY B BUE 00mero oobekra. Bee moms, momemeHHbIe B HEro BaMu
(1 Bce stueiiku B TabNuIle BUPTYyalbHBIX (DYHKIMI), OYIyT NEPEHSTHI KaXIbIM
00BEKTOM B CUCTEME, HE3aBUCHMO OT TOTO, HCIIOJIb3YET OOBEKT 3T TOJIS, HITH
HET.

JlyuymmuM crioco6oM Hm30€KaTh 3TOW MPOOJIEMBI SBIISETCS HMCIIOJIb30BAHHE
MHOKECTBEHHOT'O HACJICIOBAHMUS JJIsl pealIn3alliy KJIaCCOB-CMeNIeHu . BoT kak

® Dra uurata SBNSETCS OTPHIBKOM M3 CTaThH, pa3MemieHHOH CTpaycTpynoM B
tenekoHpepennnn BIX B nmexabpe 1992 r. [lomHocThIO cTaThs OmMyOJIMKOBaHA B KHHUTE
Mapruna Xemnepa "Advanced Win32 Programming"(New York: Wiley,1993), pp.72-78.
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cMmemeHne pabotaer. Bo3BpatuBmmch K HamieMy npumepy ¢ employee, BB
MOTJIH OBl peajin30BaTh €r0 B BUI€ CUCTEMBI KJIACCOB CIIEYIOIIUM 00pa3oMm:

class employee
{

// comepXxuT BCKH MHOOPMALML, OOWYID IS BCEX CJIIYXAIMX :
// bavunmsa, ampec u T.I.

}i

class manager : public employee
{

// nmobaBygeT mHbOoOpMAlLMIO, CHELUMOMUUHYH IJsS yIpaBJgomero,
// Takyio, KaK CIMCOK [ONUMHEHHBIX CJIyXallMx. YNPaBJILOIUIA TOXE
// aBngeTcs CiyXallMM, [IO3TOMY MIPYMMEHMUMO HAacCJeIoBaHue

database list of managed emploees;

}

class peon : public employee
{

// mobaBjgeT MHOOPMALMIO, CHELUMUMOMUHYH OJIS NONSHIMKA

manager *this boss;
}
Bce aTo mpuemiieMo 10 Te€X MOp, MOKa HE MPUXOIWAT BPEMS CO34aBaTh HAI
CIIMCOK OOBEKTOB employee, KOTOPbI MNOJAEPKUBACTCA OOBEKTOM
manager. Bo mHOrMX peain3anuiax CTPYKTYp HdaHHBIX 00BEKT JACIaCTCsA
COXpaHsACMBIM IIYTEM HACJICAOBAaHUA €TI0 KjacCa OT KJacca, KOTOpBIﬁ
peaym3yeT TOo, 4YTO HY>KHO CTPYKTYpPE JaHHBIX I pabOTHI 10 Ha3HAUYCHUIO. BbI
MOTJIN OBI CacJIaTh 3TO 3J€Ch TAK:

class storable; // coxpaHsaeME
class employee : public storable { /* ... */ };
class manager : public employee { /* ... */ };
class peon : public employee { /* ... */ };

Hanpumep, Mmeron add () kimacca database MOT OBl TIOTy4YaTh yKa3aTelb Ha
00BEKT storable B KauecTBE CBOEro aprymeHta. Takum crmocoOom Jo0oii
00BEeKT storable (WM 00OBEKT, MPOU3BOJIHBIA OT storable) MOXKET OBITh
no0aBieH B database 0e3 HEOOXOAUMOCTH MOIAUGPHUIMPOBATH UYTO-THOO B
MporpaMme, B COCTaB KOTOPOW BXOJUT Kiacc database.

Bce kakercst mpaBWIBHBIM JI0 T€X TOp, MOKAa Mbl peajbHO HE B3IVISIHEM Ha
TO, KaK MCIIONIB3YIOTCA Kilacchl. J{aBaiiTe ckaxeM, 4To 3TO cpeansis pupma, rae
YUCJIO YIPABISIOMIUX OTHOCHUTCS K 4uCiy mojeHuKkoB kak 100 k 1. Oxnako
CIIMCKa YMPAaBJIAIOIINUX HET, €CTh JIMIIb CIHUCOK IMOJCHIINKOB. Tem He MCHEC,
KaXKIbIH manager o0JalaeT M3NIMIIHEH COXpaHSEMOCTbIO, KOTOpas HUKOTAA
HEe Hcronp3yercsa. Pemmm 3Ty mpoOieMy NpH TOMOIIM MHOXKECTBEHHOTO
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HaCJICa0BaHUsI.

class storable;

class employee /% ... %/ };
class manager : public employee {/* ... %/ };
class peon : public employee, public storable { /* ... */ };

[IpoGnema 3meck B TOM, 4TO 3Ta '"COXpaHAEMOCTh'" SBISETCS aTpUOYTOM
o0BbeKTa. JTO HE sBiAETCS 0a30BBIM KJIACCOM B CTaHIAPTHOM CMBICIIE THIIA
"KpyT s815emcs hurypoit', a ckopee — "TOJCHIIUK S6/151€MCsl COXPAHIEMBIM ",
3/1ech BaXKHA 3aMEHa CYLIECTBUTEIBHOIO Ha MpuiiaratenbHoe. ba3oBblil kiacc,
KOTOPBIN peann3yeT "CBOMCTBO" THMAa COXPaHSIEMOCTH, HA3bIBACTCS KIIACCOM-
cMmeuleHueM, TIOTOMY YTO BBl MOXKETE MPUMEIIMBATh 3TO CBOWCTBO K TEM
KJlaccaM, KOTOPBIM OHO HY>KHO, M TOJBKO K 3THM KjiaccaM. XOPOIIMA METOH
pacrno3HaBaHMsl 3TUX JBYX yHOTPEOJEHHI HacledOBaHUS COCTOUT B TOM, YTO
UMS KJIacca-CMEIIEeHHUs] OOBIYHO BBIPAXKEHO IMPHJIATaTeNbHBIM (COXpaHSEMBIH,
COPTUPYEMBIH, YCTOWYUBBIA, AMHAMUYECKHH H T.1.). VIMEHEeM HacTosIero
6a30BOr0 Kj1acca OOBIYHO SBJISIETCS CYIIECTBUTENBHOE.

Benencteue mpupoast Cu++ BO BceX Yy4eOHHMKAax paccMaTpHUBACTCS
HECKOJIBKO TPOOJIEM C MHOXXECTBEHHBIM HACJI€JOBaHUEM, OOJBIIMHCTBO M3
KOTOPBIX BBI3BIBAETCSI pOMOOBHIHON HepapXHei KI1acCoB:

class parent {}; // pomuTesb
class mother : public parent {}; // MaTb
class father : public parent {}; // orer
class child : public mother, public father {} // nmoromox

3nech umeeTcs e TpyAHOCTU. Ecnu y parent ecTs MEeTOA AJIA YKIIaIbIBAHUS
CllaTb € Ha3BaHHEM go_to sleep (), TO BBl IIOJIYYUTE OIHOKY,
MTOIBITABIIMCH TIOCIATh TAKOE COOOIICHHE:

child philip; // OWUIUNI — MDOTOMOK
philip.go_to sleep(); // dwununm, uou crnarTs!

[IpoGnema cocTout B TOM, 4TO B 00BbeKTe child Ha caMoM Jelie Ba 00bEeKTa
parent. 3allOMHHTE, YTO HACJIEIOBAaHHE MPOCTO M00aBIIAET MO (IJaHHBIE-
wieHbl) U 00pa®oTunku coobmeHuil (¢pyHkuuu-wiensl). OOBeKT mother
UMeeT KOMIIOHEHT parent: OH COJIEPXKHUT JOMOJHUTENBHO K CBOUM
COOCTBEHHBIM Bce Tons parent.” To e caMoe OTHOCHTCA M K father.

7 He myraiite 5ToT mporecc ¢ o0beauHeHneM. Y mother HeT mojis parent, ckopee
Ta 4acTb mother, KOTOpas ompeneseHa Ha ypoBHe 0a30BOro Kiacca, H300paxaeTcs Kak
"KOMIIOHEHT parent".
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3atem, y child ectb mother um father, y KakJoro M3 KOTOPBIX €CTh
parent. Ilpobmema ¢ philip.go to sleep() COCTOMT B TOM, 4TO
KOMIIWIATOp HE 3HAeT, Kakod M3 OOBEKTOB parent MOIHKEH TMOJYYUTh ITO
COO0O0IIeHnEe: TOT, KOTOPBI B mother, WK TOT, KOTOPBINA B £ ather.?

OmHuM W3 TyTeH pemieHus 3TOH TpoOJieMbl SIBJISICTCS BBEJICHUE
YTOUHSIONEH (DYHKIIMK, KOTOpas HAmpaBiseT COOOIICHHWE HYXHOMY KIIaccy
(nm o6oum):

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 pelieHueM sBisieTcs BUPTyaabHbIA 0a30BbIN Kiacc:

class parent {};

class mother : virtual public parent {};
class father : virtual public parent {};

class child : public mother, public father {}

KOTopHﬁ 3aCTaBJISICT KOMIIMJISITOP NOMEIIATh B 00BeKT child JHIIbE ONUH
00BEKT parent, COBMECTHO HCIIOJIB3YeMbIi 00bekTaMu mother u father.
JIByCMBICIIEHHOCTh MCYE3aeT, HO MOSBISAIOTCS Apyrue mpobiaembl. Bo-mepBrix,
HET BO3MOXHOCTH IIOKa3aTh Ha YpPOBHE IIOTOMKA, XOTHUTE€ BBl HIA HET
BUPTyallbHBIA  0a30BbIi  Kiacc. Hampumep, B cienymoomeMm — Koae
tree list node MoOXeT ObITb WIEHOM Kak JepeBa, TaKk U CIIHCKa
OJHOBPEMEHHO:

class node;

® Ha camoM Jene npaBHiIbHEE CKa3aTh, YTO BO BPEMs KOMIHJISIMH KOMIIMIATOp HE
3HAET, OT KaKoro W3 0a30BBIX KJIACCOB parent o0bekT child HaciemyeT oOpabOTIMK
coo0menns go_to sleep (), XOTA 3Ta IPABHIBHOCTh M MOXET cOuTte ¢ TONKYy. BEI
MOXKCTE CIIPOCUTH, TOYEMY HEOIIPECACIICHHOCTD UMECT 3HAYCHUE, BEAb 3Ta (l)yHKLII/Iﬂ OaHa U
Ta xe B 00onx Kiaccax. KoMITMIIITOp HE MOXET CO31aTh BETBJIICHHE BPEMEHH BBITTOJTHEHUS,
TaKk Kak HE 3HAeT, KaKoe 3HauCHWE INPHUCBOWTH yKaszaTenmo this, Korga OH BBI3BIBACT
(yHKIMIO-4JIeH 0230BOT0 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 MOMKET OBITh UWIEHOM WM
JiepeBa, WIN CIUCKa, HO HE 000WX OJTHOBPEMEHHO:
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 MPU CO3AaHUM tree list node, HO
TaKOW BO3MOXHOCTH HET.

Bropoii  mpoOiiemoit  sBisiercss  MHMNMAnNM3anusa.  KOHCTPYKTOpHI B
list node W tree node, BEPOSTHO, MHUIMAIN3UPYIOT 0a30BbIi Kiacc
node, HO pa3HbIMM 3HaueHUAMHU. Eciu nMeeTcs Bcero oauH node, TO Kakol
13 KOHCTPYKTOPOB BBINOJIHUT 3Ty HHUIMaIN3anuio? OTBET HENpPUATHBIN.
NuunuanusupoBarh node JIOJDKEH HacleAyeMbId TMOCIEAHUM MPOU3BOIHBIM
kinace (tree list node). XoTs 3TO JEHCTBUTENBHO IUIOXas MBICIb —
TpeboBaTh, YTOOBI KJacC 3HAI O YeM-TM00 B HEpapXuu, KpOME CBOUX
HEMOCPEACTBEHHBIX pOAUTENe — HHaye ObUI0 OBl CIMIIKOM CHJIBHOE
BHYTpPEHHEE CBSI3bIBAaHUE.

OO6parHast cTOpOHA TOH Ke caMOoi MPOOJIEMBI MTPOSBIISIETCS, €CIIN Y BAaC €CTh
BUPTYaJIbHbIE (DYHKIIMH KaK B CIEIYIOLIEM KOJE:

class persistent
{
public:
virtual flush() = 0;
}i

class docl: virtual public persistent
{
public:
virtual flush() { /* coxpaHuTp masHHEe docl Ha mmucke */ }
b

class doc2: virtual public persistent

{

public:

virtual flush() { /* coxpaHuTe pasHHEe doc2 Ha mucke */ }
b

class superdoc : public docl, public doc2 {};

persistent *p = new superdoc () ;
p->flush(); // OIMBKA: kaxkada m3 ¢OyHkumi flush() Be3BaHA?
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102. CMmelneHns He T0KHBI HACJIEA0BATLCH OT Y€ro
MOIaJIo0

103. Cmemenusi 10JKHbI ObITh BUPTYAJIbHBIMU
0a30BBIMH KJIACCAMU

104. Uaunuaau3upyiTe BUPTyadbHble 0a30Bble KJIACCHI
MPHU NOMOIIM KOHCTPYKTOPA, HCHOJIb3YeMOI0 10
YMOJTYAHHIO

BrI MoxeTe cBecTn A0 MUHUMYMa paCCMOTPCHHBIC paHCC HpO6JlCMBI, cTapascCb
NpUACPKUBATBCA  CIICAYIOINIUX IIpaBUJI (MHOFI/IC CMCIICHHUA HE MOI'YyT
COOTBECTCTBOBATh UM BCEM, HO BbI JIelalTe BCe OT Bac SaBI/ICHHIeC)I

e Ecau MOXHO, TO CMELIEHUS HE JOJDKHBI HAcieloBaThCs OT YEro Iorajo,
TEM CaMbIM IOJIHOCTBIO YCTpaHsisi mpoOiaeMy poMOOBHIHOW MEpApXHUH MPH
MHO’KE€CTBEHHOM HaCJEeI0BaHUH.

e Jlns cMmemieHus JOHKHA 00ecTIeYuBaTHCSl BOZMOXKHOCTD OBITh BUPTYaIbHBIM
0a30BBIM KJaccoM Ui TOTO, 4YTOObBI HE BO3HMKaia mpobiema
HEOIPEIeICHHOCTH B CIIy4ae, eCJId y Bac BCE K€ MOIy4YHnIach poMOOBHIHAS
CTPYKTYpa KJIacCOB.

e Ecau MOXHO, TO CMELIEHHE JOJKHO BCErza CTPOUTHCS C UCIOJIb30BAaHUEM
TOJIBKO KOHCTPYKTOpa 1O yMOJYaHHUIO (HE MMEIOLIETO apryMEeHTOB). DTO
ynpouaer opopMIIEHHE CMEUICHUS B KadyecTBe BUPTYaJIbHOIo 0a30BOToO
KJlacca, IOTOMY YTO BaM HE HY>KHO OyJeT 3a00TUThCS 00 MHUIMAIU3ALNU
Ooubliel yacTu HacieayeMoro oObeKkTa. B KOHIE KOHIIOB, 0 YMOJIYaHUIO
BCEI'/1a UCIIOJIb3YETCSI KOHCTPYKTOP IO YMOJIYAHHUIO.
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105. HaciienoBaHue He MOAXOJUT, €CJIM Bbl HUKOIIA He
nochbLIaeTe coo0IeHust 0a30BOro Kjiacca 00beKTy
NPOU3BOIHOIO KJIacca

106. Be3ne, rae MoO:KHO, PEANOYUTANTE BKJIYEHUE
HACJIeI0BAHUIO

107. Ucnoab3yiiTe 3aKpbIThie 0a30Bbie KJIACCHI JUIID
KOT'/1a BbI J0JI)KHbI 00€CIIeYuTh BUPTYAJIbHbIE
3aMelleHus

I'maBHast BBITOa OT HACIIEJOBAHUS COCTOMT B TOM, YTO BBl MOXKETE IHCATh
YHHMBEPCAJIbHBIN KOJ, MAaHUITYyIUPYIOMINN 00beKTaMu 0000IIeHHOr0 6a30BOro
Kllacca, M TOT JK€ CaMbIil KOJ MOXET TaKXKe MaHUIYJIHPOBaTh OOBEKTaMHU
MIPOU3BOJIHOTO KJlacca (MJIM TOYHEE, MOKET MaHHUITYyJTUPOBATh KOMIIOHEHTOM
0a3oBoOro kiacca B 00BEKTE MPOW3BOAHOTO Kiacca). Hampumep, BB MOXkeTe
HanucaTh (DyHKIMIO, KOTOpas IedaTaeT CIHUCOK OOBEKTOB (uUrypa, HO 3TOT
CIIMCOK Ha CaMOM Jielleé COJAEPKHUT OOBEKTHI, KOTOPHIE YHACIIEIOBAaHBI OT
¢Gurypsl, Takue Kak Kpyr ¥ JIuHHS. Tem He MeHee, (QYHKIMM I[E€4aTH 3TOTO
3HATh He HYkHO. OHa BIIOJIHE TOBOJIbHA, CYUTAsI KX 000OMEHHBIMU (DUTYPaMH.
OTO Ka4eCTBO SBJISETCS TEM, YTO UMCIOT B BUAY, KOI'Zla TOBOPAT O IIOBTOPHOM
UCTIONB30BaHUM KOAA. BBl MOBTOPHO HCMONB3yeTe OAWH M TOT XK€ KOJ JUIA
pa3HBIX JeNl: BpeMEHaMHU OH eyaTaeT KpyT, BpeMEeHaMH — JIMHHIO.

Ecnu BB 0OHapy)mim y ce0si 00BEKT MPOU3BOIHOTO Kiacca, OT KOTOPOTo
HHUKOTJa He TpeOyeTcs HCIOIb30BaTh BO3MOXKHOCTH 0a30BOro Kiacca, To,
BEPOSITHO, B TPOCKTUPOBAHHM HWEPAPXUH €CTh KaKas-TO OINMOKa, XOTs
BCTPEYAIOTCS PEIKHE CIy4aH, KOT/la TaKOe TIOBEACHUE MTPUEMIIEMO; TIOITOMY B
SI3BIKE €CTh 3aKpbIThlie 0a30BbIe Kiacchl. Ho Bce ke BKIIOUeHHE (Ha3HAYCHHE
o0beKTa MojieM B Kiacce, a He 0a30BbIM KJIACCOM) BCErja Jydlle, 4YeMm
Hacjeq0BaHue (IIPU YCJIOBUH, KOHEYHO, YTO y Bac €CTh BBIOOD).

Ecmu 00BeKT MpoOM3BOAHOrO Kjacca HUKOTJA HE MOJYy4YaeT COOOIICHUS
6a30BOro Kjacca, TO BEpOsITHEE BCETrO0 KOMIIOHEHT 0a30BOTO Kilacca B OOBEKTE
MIPOM3BOIHOTO KJacca MeHCTBUTENHHO JOJDKEH OBITH MOJEM, M Haclel0BaHHe
BOBCE HE JI0JDKHO UCTIONIb30BaThes. BMecTo BOT 3T0T0:

class derived : public base

{
}i

BaM IIOYTH BCCTrJa JIYUHIC ACJIATh TaK:

class derived
{

base base obj;
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}i

Hcnonp3yiiTe 3aKpbIThie 0a30BBIE KJIACCHI JIUIIb B CIIydYasx, KOTJa BaM HYXKHO B
IPOM3BOTHOM KJIacce MeperpykaTh BUPTyalbHbIe (QYHKIIMHA 6a30BOTO Kilacca.

VYnaauwelii  mpuMep — MOAOOHOTO  HEMPAaBWJIBHOTO  MCIOJB30BaHUS
HACJIEJOBaHMUs €CTh BO MHOTHX HepapXusax kiaccoB g Windows, KOTOpbIe
HACJIEAYIOT KJacchl THMa "nuanoroBoe okHO" oT "okHa". OMHAKO B peaibHOU
porpaMMe Bbl HUKOT/[a HE TIOCBIJIA€Te OTHOCSIINECS K OKHY COOOIIEHUS (TUna
"ciBUHYThCA" WIM "M3MEHUTHh pa3Mmep") B JHAJIOroBoe OKHO. To ecThb
JIMAJIOTOBOE OKHO He s6/15lemcsi OKHOM, 110 KpaifHel Mepe, ¢ TOUKU 3peHHsI TOTO,
KaK JaJioTOBOE OKHO MCIOJB3yeTcsl B mporpamMme. Ckopee TUaroroBoe OKHO
UCTIONB3YET OKHO, 4TOOBI cebs mokasath. CiioBo "sensemcs" monmpa3symeBaeT
HacjenoBaHWe, a '"ucnoav3yem" — BKIIOYEHHE, KOTOPOE 3/ECh JIydlle
MOJIXO/TUT.

[MomoOHOE T™IOX0€ NPOEKTUPOBAHHE, MEXKIy IPOYUM, OOBIYHO HMEEeT
OPUYMHOM OTCTYIUIEHHE OT TpaBWJIa OIpeNeseHUs] OOBEKTOB B MEPBYIO
ouepens. To ectb konuemnuusi "okHa" B Microsoft Windows mmeeT cmbica
TOJNIBKO JJIi TOJCUCTEMBbl BH3YyaJbHOTO BBIBOJA. JlMasoroBoe OKHO
n300paXkaeTcsi B BUJE OKHA, HO ITO He 3HAYUM, 9TO ITO OKHO, JaXKe €CIU
MOJICHCTEMa BU3YaJIbHOTO BBIBOJA MPEANOYUTAET €0 PAacCMaTPUBATH B ATOM
kayectBe. [lmoxoe TpoekTMpoOBaHWME TIOJMy4yaeTcs, KOrua HCXOAAT U3
CYLIECTBYIOIIEH CHCTEMBbl BHU3yaJIbHOTO BBIBOJIA U 3aT€M IOMEIIAIOT BOKPYT
Hee O0OJIOYKY IpH MOMOIIM OMOIMOTEKH KIIACCOB, BMECTO TOTO, YTOOBI
UCXOIUTh W3 ONHCAHUS NPOTPaMMBI, pellas 3aTeM, KaKk pealn3oBaTh B
nporpaMmme peajgbHble OOHEKTHI.

108. IIpoexkTHUpyiiTe CTPYKTYPHI JAHHBIX B OCJIEIHIOI0
ovepenb

JloOaBiieHre MoNel aHHBIX BBINONHACTCS B MPOIECCE MPOSKTHPOBAHHS B
HOCJIE/THIOK oYepeb. JIpyruMu ciioBaMu, MOCIIE TOTO, Kak BBl pa3padoTanu
COO6HICHI/I$I, BaM HYXHO IIOHATB, Kak pcain30BaThb BO3MOXHOCTH,
3ampaligBaeMble dTHUMH COOOIICHHUAMH. BeposiTHO, 3TO TpyaHeiIas 4acTb
nporecca 00bEKTHO-OPUCHTUPOBAHHOTO TPOSKTHPOBAHUS JJIsi CTPYKTYPHOTO
HpOrpaMMHCTa: 3aCTaBUTh ce0si HE AyMaTh O Jekamled B OCHOBE CTPYKType
JTaHHBIX JI0 TeX IOp, MOKa He OyJeT TOTOBHI MOJHOCTBIO CHUCTEMa OOMeHa
COOOIECHUSAMH U HePapXHs KIACCOB.

B 93TOT MOMEHT mpolecca MPOSKTHPOBAHUS BbI TakXke J00aBisieTe
3akpeIThie  (private) "paGoume" (wim "BcmoMorartenbHble") (YHKIUH,
KOTOpbIE IIOMOTAlOT 00paboTUYMKaM COOOIIEHUI CIpaBUTBCS CO CBOEH
paboToi.
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109. Bce n1aHHBIE B ONPeAeJIeHUN KJIACCA T0JKHBI ObITH
3aKPbITHIMHU

110. Hukoraa He 1omyckaiiTe OTKPbITOTO J0CTYNA K
3aKPbITHIM TAHHBIM

Bce nanHble B OmpenesieHHMH Kiacca JOJDKHBI OBITh 3aKpHITHIMH. ToYkKa.
Hukakux uckmodennii. [Ipobiema 31ech 3aKirodaeTcsi B TECHOM CIETIICHUH
MEX/1y KJIaCCOM U €ro MOJb30BaTeNsIMU, €CIM OHU MMEIOT IPSIMON TOCTYH K
MOJIIM JaHHBIX. Sl IpHUBEly BaM HECKOJIbKO MpuMepoB. CKaxeMm, y Bac €CTb
KJlacc string, KOTOPBIN UCIIONB3YET MACCUB THIA Char s XpaHeHUsI CBOUX
naHHbIX. CycTs ToJ K BaM oOpaiaercst 3aka3uuk u3 [lakucrana, moatomy Bam
HY’KHO TE€PEBECTH BCE CBOM CTPOKH Ha YpAYy, YTO BBIHYXKJAET MEpPEeUTH Ha
Unicode. Ecnam Bam CTPOKOBBIM KJIacC TO3BOJISET KaKOH-THOO IOCTYNm K
JoKabHOMY Oydepy char*, umu caenas 310 mosie OTKpbITeIM (public), nmm
onpeaenus (QyHKIMIO, BO3Bpamailyo char*, To Bel B 0ombIoi 6ere.
Barmsiaem Ha xoa. Bot deticmeumenvuo minoxon mpoekT:

class string
{

public:
char *buf;
//

}s

£()

{ string s;
VA

printf ("%$s/n", s.buf );

}

Ecnu BbI nonpoOyeTe U3MEHUTH ompeeneHue buf Ha wchar t* ams paboTsl
¢ Unicode (uto npeanuceiBaetcst ANSI Cu), To Bce GyHKIIMHM, KOTOPbIE UMENH
OpSIMOM JIOCTYI K MO0 buf, mepecratoT paborats. U BBl OyaeTe JOIKHBI UX
BCE TePENUCHIBATS.

Jpyrue  pojAcTBEHHblE TPOOJEMBbl  HPOSBISIOTCS BO  BHYTPEHHEU
COTJIACOBAaHHOCTH. ECIH CTPOKOBBI OOBEKT COAEPKHUT Mmojie length, TO BB
Moriu 061 MoauduipoBath Oydep 6e3 Mmomudukanum length, TeM cambiM
paspymMB 3Ty CTPOKY. AHAJIOTHYHO, JAECTPYKTOP CTPOKM MOT OBl
NPENONI0XKNUTh, YTO, TaK Kak KOHCTPYKTOp pa3MecTHs 3ToT Oydep
MOCpeACTBOM New, To Oyner Oe3omacHee Imepenath ykasatenb Ha buf
onepatopy delete. OnHako eciu y Bac MpsIMOW JOCTYM, TO Bbl MOTJIM OBl
c/IenaTh 4TO-HUOYAb THIA:
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string s;
char array[128];
s.buf = array;

U OpraHu3alys NaMsiTH pa3pyllaeTcs, KOrJa 3Ta CTPOKa MOKHAAET O0JIacTh
JIEUCTBHS.

[TpocToe 3akpeiTHE TIpH MOMOIM MoauduKaTopa private nonas buf He
MOMOTaeT, €clu Bbl NPOAOIDKAeTe obOecrneynuBaTh JOCTYI IOCPEICTBOM
¢ynkuuu. JIuctuHr 7 mokasbpIBaeT ()parMeHT MPOCTOTO ONPEACTICHUSI CTPOKH,
KOTOpoe OyZeT HCIOIBb30BATHCA MHOM HECKOIBKO pa3 B OCTAaBIIEHCS YacTH
9TOM raBbl. (YTpolleHue, cieJaHHOe MHOM, CBEJIOCHh K MOMEIEHUIO BCETO B
OJIMH JIUCTHHT; OOBIYHO OMpeJesieHue Kilacca U BCTPOEHHbIe (PYHKIMU OyayT B
3aroJIoBOYHOM (paiisie, a ocTaabHOU Koa — B (aiiie .cpp).

JIuctuHr 7. [IpocToit cTpOKOBBINA KIacc

1 class string

2 A

3 char *buf;

4 int length; // nnuHa ©Gydepa (HEe CTPOKMU) ;

5

6 public:

7 virtual

8 ~string( void );

9 string( const char *input str = "" );

10 string( const string &r );

11

12 virtual const string soperator=( 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 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 } -

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 /* BupTyasibHBNI */ string:: ~string( void )

w
~

{
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38 delete buf;

39 }

40 /) mmm e e
41 /* BupryasbHeni */ const string &string::operator=( const string &r)
42 |

43 if( this '= &r )

44 {

45 if( length != r.length )

46 {

47 free( buf );

48 length = r.length;

49 buf = new char[ length ];

50 }

51 strcpy( buf, r.buf );

52 }

53 return *this;

54 }

55

56 //===mmmm e
57 /* Bupryanpuwt */ INt string::operator< ( const string &r ) const
58 {

59 return strcmp (buf, r.buf) < 0;

60 1}

61 /e
62 /* Bupryasbuemi */ INt string::operator> ( const string &r ) const
63 {

64 return strcmp (buf, r.buf) > 0;

65 }

66 //mmmm e e
67 /* Bupryamnbueii */ INt string::operator==( const string &r ) const
68 {

69 return strcmp (buf, r.buf) == 0;

70 }
71/
72 /* BupTyanbHeni */ Vvoid string::print( ostream &output ) const

73 {

74 cout << buf;

75 '}

76 /e e e
77 Inline ostream &operator<<( ostream &output, const string &s )

78 {

79 // DTa byHKUMS He gBJgeTCd bYyHKUMEM-UuJIeHOM Kjlacca string,

80 // HO He HOJKHA OHTL IOPYXKECTBEHHOM, [NOTOMY UTO MHOM TYT

81 // peanm30BaH METOI BHBOIA CTPOKOM CBOEIO 3HAUEHUS.

82

83 s.print (output) ;
84 return output;
85 }

Bbl 3ametnTe, 9TO S YMBIIIIEHHO HE pPEaTM30Ball CICAYIONIYIO (YHKIUIO B
JIUCTUHTE 7:

string::operator const char* () { return buf; }

Ecnu 651 peain3oBali, TO MOT' OBl CACJIaTh CICAYIOICC:
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void f( void )
{

string s;

/] ...

printf ("%$s\n", (const char*)s );
}

HO S HE CMOry peanu3oBaTh (yHKIUIO operator char* (), koropas Obl
paboranma co crpokoii Unicode, mcmomp3ytomeid s cumBoia 16-6ut. S
JoJkeH Obl ObLT HamucaTh (QYHKIUIO Ooperator wchar t* (), TeM caMbIM
MoIU(UIIMPOBAB KO B GYHKIMH £ () :

printf ("$s/n", (const wchar t*)s );

Tem HEe MeHee, OJHUM W3 TJIABHBIX CIy4aeB, KOTOPHIX 5 CTapaloCh M30eKaTh
pu ITOMOIIIN 00BbEKTHO-OpPUEHTUPOBAHHOTO MOIX0/a, SIBIIAETCS
HEOOXOIUMOCTh MOAU(DUKAMKY MOJb30BaTENsl OOBEKTa IPU H3MEHEHUU
BHYTPEHHETO OMpEENCHHS 3TOro 00beKTa, M0ITOMY Npeodpa3oBanue B char*
HETIPUEMIIEMO.

Taxke ecTh NMpoOJieMbl CO CTOPOHBI BHYTPEHHEH coryiacoBaHHOCTH. Mmes
yKazareib Ha buf, Bo3BpalleHHbIH QyHKuuel operator const char* (),
BBl BCE K€ MOXET€ MOJAM(PHUIMPOBATH CTPOKY NpPU TMOMOIIM YKa3aTens M
HCIOPTUTHL TMoJie length, XOTd IS 3TOTO0 BaM IMPHUAETCA HEMHOIO
110CTapaThCs:

string s;

//

char *p = (char *) (const char *)s;
gets( p );

B paBHOIl cTemeHu cepbe3Has, HO TpyJaHee OOHapykuBaemas Ipobiema
BO3HMKAET B CIEAYIOIIEM KOJIE:

const char *g( void )
{

string s;
/]
return (const char *)s;

}
Onepanus npuBeneHus: BbI3bIBaeT QyHKIHIO Ooperator const char* (),
BO3Bpamapiy buf. TeM He MeHee, JECTPYKTOp Kiacca string nepenaer
stot Oydep omeparopy delete, korga cTpoka MOKUAAET 00JIACTh AEHCTBUS.
CrnenoBatenbHO, QPyHKIMS g () BO3BpalllaeT yKa3aTelb Ha OCBOOOXKICHHYIO
namsTh. B oTnmumMe OT mpempayIiero mpuMepa, MpH 3TOH BTOPOH mpolieme
HET 3aKpPy4YEHHOI'O OllepaTopa IIPUBEICHUS B JBa HTalla, HAMEKAIOIIEIO HaM,
YTO YTO-TO HE TaK.

Peanuzanus B nucTHHre 7 UCHpaBIsSeT 3TO, 3aMEHUB IpeoOpa3oBaHue
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char* Ha 00pabOTYMKOB COOOIIEHHMI THITa METO/Ia CaMOBBIBOAA (print ()).
51 ObI BBIBEJ CTPOKY MPH MTOMOIIIH:

string s;

s.print ( cout )
WJTH:

cout << s;

a He ucnoip3ys printf (). IIpm 3TOM COBCEM HET OTKPBITOTO JOCTyIa K
BHyTpeHHeMY Oydepy. OyHKINHA OKPYKEHHUS MOTYT MEHBIIE OECIIOKOUTHCS O
TOM, KaK XPaHSTCS CUMBOJIBI, IO T€X TOP, MIOKa CTPOKOBBIH OOBEKT MPABUIBHO
OTBEYAaeT Ha COOOIIEHHWE O CaMOBBIBOJE. Bbl MOXETe MEHSATh CBOWCTBa
MPEJCTAaBICHUSI CTPOKM KaK XOTHTE, HE BIUS Ha OTIPABHUTENS COOOIICHUS
print (). Hampumep, cTpokoBbIii 00BEKT MOT OBI copepkaTh nBa Oydepa —
omua s ctpok Unicode m apyroit ang ctpok char* — u o0ecreynBaTh
MepEeBOJI OJTHOW CTPOKH B APYyTyr0. Bbl MoTiH ObI gaXke 100aBUTH Ui IEpeBOIa
Ha (paHIy3ckuil sA3bIK cooOIIeHne translate to French() U MONydYuTh
MHOTOSI3BIKYIO CTPOKY. Takasi CTerneHb H30JISIHUU U SBISETCS EIbI0 00bEKTHO-
OPHEHTUPOBAHHOTO TMPOTPaMMHUPOBAHHUS, HO BBl €€ HE J00bETeCh, €CIU He
Oyzere HETIPEKJIIOHHO CIIEI0BAaTh STHM IIpaBUiaM. 3/1€Ch HET MecTa KOBOOSIM OT
MIPOTPaMMUPOBAHHSL.

110.1. He moab3yiiTech pyHkuusimu tTuna get/set
(YTeHusI M NPUCBAMBAHUA 3HAYCHUI)

OTO NpaBUIIO B JEUCTBUTEIBHOCTH TO K€, YTO M Ipelblayliee "Bce TaHHbIE
JOJKHBI OBITH 3aKpBITHIMU". S BBIAEIMI €ro, IMOTOMY 4YTO €CTb Takas
pacipocTpaHeHHas: OIIMOKAa CpeAy HAaYMHAIOUIMX IporpaMMmucToB Ha Cu++.
Her pasuuns! mexnay:

struct xxx
{ -

Int x;
}i

class xxx {
private:
int x;

public:
void setx ( Int ix ){ x = ix; }
int getx ( void ) { return x; }

}

3a UCKJIIFOYEHHUEM TOM, 4TO BTOPOM BapHWaHT TpyaHee uuTaThk. I[IpocTo caemars
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JaHHBIC 3aKPBITBIMU HEAOCTATOYHO: BaM HYXHO HU3MCHHUTDH 06pa3 MBICTICH.
HOI[BG)ICM HTOT 110 HECKOJIbKUM YIIOMAHYTBHIM pPaHEC ITYHKTAM:

e (CooOmenne peanusyer cBoicTBO. OtkpeiTas (public) dysknus
peanmzyet o0paboTunk coobmerus. [0yt TaHHBIX — JMITHUE BO BHEIITHEM
MUpE; Bbl J00ABJIIETE WX JIMIIb JUIS TOTO, YTOOBI MMETh BO3MOXXHOCTb
peanu3oBaTh CBOMCTBO. JIOCTYyI K HUM JJOJKEH OBITH HEBO3MOKEH.

3aMmeTbTe, YTO BBl OyaeTe u3penka BHUAECTh O0pabOTYMK COOOIICHUH,
KOTOPBIi HHYEro HE [eNlaeT, KpOME BO3BpaTa COJCPKHMOTO TOJS WIU
MOMEIIaeT B MOJIe 3HAYCHUE, IEPeAaHHOe B BUAE apryMeHTa. ITOT 00paboTInK
TEM HE MeHee He sBJsAeTcs (QYHKIHMeW Thra get/set. Bompoc B ToM, Kak
BO3HHMKAET Takasi cuTyanus. Her abCcoMOTHO HUYETO MJIOXOr0 B TOM, €CIIH BBI
HauMHAeTe C psja COOOLICHMH W 3aTeM pelIaere, YTO CaMbIM IPOCTHIM
CIOCOOOM peann3alud COOOIIECHHS SBISETCS TIOMENIEHHE CIeIUAIBHOTO MO
B OlpenerneHne kiacca. JpyruMu cioBamu, 3TOT 00pabOTYUK COOOIICHMI HE
SIBJISETCS YCJOXKHEHHBIM CIOCOOOM J0CTyla K TOJII0; CKOpee, 3TO ToJje
SIBIISIETCSL IPOCTBIM CIIOCOOOM peann3oBaTh cooOIIeHne. XOTs BbI OMAIN B TO
K€ MECTO, BBI ITOTIAJN TYy/1a COBEPIICHHO IPYTUM ITyTEeM.

Koneuno, »Tta opranmszamms o3HadaeT, 4ro Cut+ He MOXeT ObITh
¢ ¢deKTUBHO HCMoNb30BaH B rubpuanoi cpene Cu/Cut++, moromy 4YTO
uHTEepeiic  Mexay ABYMS  IOJIOBHHAMH  MPOTPAaMMBl  YHHYTOXKAET
MHKATCYJIALNIO, KOTOPOi BBl TaK CHJIBHO CTapaluch NOOUTHCA. B m3BecTHOM
cMbIciie kaib, uro Cu++ cosznan Ha ocHoBe CH, MOTOMY 4YTO 3TO TMPOCTO
MOJICTPEKAET HAC K OIIMOKaM.

3akoHYy ASTOT paszzuen Oosee pealbHBIM mpuMepoMm. Kak-To pa3 s Buumen
uHTep(deric, B KOTOPOM OOBEKT "kajsieHmapb'" TO3BOJSI TOJIH30BATEIIO
MHTEPAKTHBHO BBIOMpATh JaTy, IIEJKas MBIIIBI0O HAa KaKOM-THOO M3 JHEH,
MOKa3aHHBIX Ha  W300pakeHWW  KanmeHmaps. "Kasienmapn' — 3areM
SKCHOPTUPYET ATy ATy B JAPYTrHe YacTH MPOrpaMMBbl, TOMeEIIas €€ B OOBEKT
"maTa", KOTOpBI BO3Bpamaercss u3 coobmeHus get date (). IIpobiaema
3IeCh B TOM, YTO TPOCKTHPOBAHHE BBHIMOJIHEHO BBHIMOJIHEHO HAW3HAHKY.
[IporpaMMHUCT MBICTHJI CTPYKTYPHBIMH KaTErOpusIMH, a HE OOBEKTHO-
OPUCHTUPOBAHHBIMH.

[Ipu BBIOTHEHUM JOJKHBIM 00pa30M €IUHCTBEHHBIM BUAMMBIM B JIPYTHX
4acTAX MPOrpaMMbl 00bEKTOM ObLT OB 00BEKT "maTa". "Iara" ucrnons3oBana
Ob1 00BEKT "kaseHnaps" Ui peanuzanuu cooOuieHus
"MHMLMamM3npyt cebs" (KOTOpoe MO0 Obl OBITh KOHCTPYKTOPOM), HO
"kasenmaps" OBl comepxkaics BHyTpu "maTe!". OmpeneneHue Kiacca
"kasienmapb" MOXHO OBUIO OBl Jake BJIOXHTh B OINpEACIICHUE Kiacca
"mara". OOBexkT "mata" Takke MOr OBl TOIACPKHUBATH  JIPYTHE
MHHUIHAATA3UPYIOLIHE cooOuieHus, Takue KaK
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"uHMLManM3upyM cebs OT pemakTupyeMoro BBona" WIH
"MHMLMAaNM3MPY cebs M3 CcTpoku', HO BO BCEX ClIydasx oObekT "mara"
OTBEYAET 3a HYXHOE JUISI  HMHAOUAIM3AIUH  B3aUMOJICHCTBHE  C
MOJIb30BATENbCKUM HHTEpdeiicoM. OcTanbHas 4acTh MPOTPaMMbl MPOCTO OBl
HETOCPEJACTBEHHO HCIOIb30Bajia "maTy'"; HUKTO, KpoMme "maTer", qaxe ObI He
3HAJl O CYyMIECTBOBaHWH O0BeKkTa "wasienmaps'". To ecTh BbI OBl OOBSBUIN
"maTy" W mnpukazanu el cebsS WHHIMAIM3UPOBATh. 3aTeM BbI MOXETE
nepenaBath 00beKT "maTa" Bcromy, Kyaa HeoOxoammo. Kowewno, "mara"
JOJDKHA TakKe yYMeTh ceOsl BBIBECTH, IepeciaTh B dailn wim u3 (aiina,
CpaBHUTH ce0s ¢ IPYTHMMHU AaTaMH U TaK Jlayee.

111. OTkaxkurech 0T BbIpaskeHuil si3bika Cu, Koraa
nporpammupyere Ha Cu++

Mmuorue u3 npoOieM, pacCMOTPEHHBIX B TPEIBIIYIINX IMPaBHJIaX, BbI3BAHBI
nporpaMMmuctamMd  Ha CH, HE JKEJalolNMMH OTKa3aThCs OT 3HAKOMBIX
BeIpakenuit Cu npu nepexoze Ha Cu++. Ta jxe camast mpoOsieMa CyIecTByeT U
B E€CTECTBEHHBIX S3bIKaX: BaM OyJeT TSHKENO0 3acTaBUTh ce0sl TOHSTH II0-
(paHIly3cKH, €ClIM BBl TPOCTO TEPEBENETE AHTIIMICKHE BBIPAKEHUS B HUX
OyKBaJIbHbIC SKBUBAJICHTBI.

XopommM TpuUMEpoM 3ToM mpoOiieMbl B Cu++ sBisercs char*.
BonpmmucTBO mporpammuicToB Ha CH HH 32 YTO HE COTJIAMIAIOTCS OTKA3aThCs
OT HUCIIOJIb30BaHMs cTpok B Buae char*. IlpobGiema 3akitodaeTcst B TOM, 4TO
BBI IIPUBBIKJIA CMOTPETh Ha Char* W ayMarh, 4TO 3TO CTPOKA. DTO HE CTPOKA.
D10 yKazarenab. YOSKISHHOCTh B TOM, UYTO yKa3aTelb — 3TO CTPOKa, OOBIYHO
BBI3BIBACT MPOOJIEMBI, HEKOTOPBIE M3 KOTOPHIX 5 YK€ pacCMaTpuBal, a IpyrHe
OyIyT pacCMOTpPEHBI MO3/THEE.

CumnTomamu 3TOH mpoOsieMbl sBJsieTcsl MosiBienne char* rae-uuOyap B
porpaMMe, KoTopasi MoJJIEpPKUBAeT KJIacC string; BBl JOJKHBI JIENaTh BCE
Ha A3bIKE string. OO000mmM 3T0: 4YTOOBI 3aCTaBUTh OOBEKTHO-
OPHUEHTHPOBAHHYIO CHCTeMYy padoTaTh, 6ce OO0JHCHO Obimb OOBEKTaAMH.
OcHoBable THITBI CH HE 0OYEHBb TPUMEHUMBI, 32 UCKITIOYCHUEM TITyOOKUX HEep
HU3KOYPOBHEBBIX (YHKIIMI-WICHOB KJlacca HU3KOTO YpOBHA. MHKamcysimus
Bamero char* B kiacce String pemmr MHOXKECTBO MPOOJIEM, U MTOTPATUTE
MaccCy BpEMEHH, MBITAasACh MOIJICPKUBAThL Char*, mpu TOM, YTO CYIIECTBYET
BITOJTHE XOPOIINH KJIacC string, KOTOPBI MOXKET JeNIaTh Ty ke padoTy.
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Omnpenenenue Kinacca He 00s3aTEIbHO YBEIMYMBACT HAKIJIAJAHBIE PACXOPbI,
MO3TOMY 3TO HE MOXKET OBbITh omnpaBaanueM. Ecnu Bamn kiacc string umeer
€IMHCTBEHHOE ToJie Char*, u ecnu Bce U3 METO/OB SIBJISIOTCS BCTPOCHHBIMHU
(GYHKIMSAME, TO BAIllM HAKJIAHBIE PACXO/bI HE MPEBBICAT T€, KOTOPHIE OBl y Bac
OBUIM TIPU MPSIMOM MCTIOIB30BaHUM Char*, HO 3aTO BBI MMOJIyYUTE BCE BBITOJIBI
COIMPOBOXKACHUS, peAocTaBisieMble kiaccamu Cu++. bornee Toro, y Bac Oyzaer
BO3MO>KHOCTb HACJIEI0BaTh OT string, 4YTO HEBO3MOXKHO ¢ Char*.

Bo3bpMeMm B kadecTBe mpuMepa yIpaBIISIONINi aneMeHT-penaktop Windows
— MaJIeHbKO€ OKHO, B KOTOpPOM TIOJIb30BaTelb BBOJAWUT JaHHbBIC.
(ITporpammuctsl st X-Window, asns Bac "ynpasisttonuit anement” Windows
— 3TO NMPHUMEPHBIA SKBUBAJIEHT widget). YHpaBistomuii 31eMEeHT-peaaKkTop
MMEET BCE CBOMCTBA KaK OKHA, TaK U CTPOKH, U, CIIEJIOBATEIbHO, BaM ObLIO ObI
JKEJIaTeNbHO €ro peajan30BaTh, HACIEqysl OJHOBPEMEHHO OT Kjiacca window U
OT KJ1acca string.

112. IIpoekTHpYHTE C yUETOM HACJIEIOBAHMS

Hukorna He HazelTech, 4TO Kiacc He OyAeT HUCIOJIb30BaThCsl B KaueCTBE
6a3oBoro kinacca. CocpeoTounMcs Ha Clydae C NMPUMEPOM YIPaBIISAIOLIETO
3JIEMEHTa-PeAaKTOpa U3 TPelblAyIero mnpasmia. I Obl XOTeNn peanu30BaTh
TaKOM DJIEMEHT, Hacjielys OJHOBPEMEHHO OT Kjacca window M OT Kiacca
string, HOTOMY 4YTO OH 00/afaeT cBoiicTBaMM 000MX. Y MEHsI HUYero Obl He
HOJIYYHIIOCh, €ciIi Obl MHOTHE U3 (QYHKUUH string He ObUIM BUPTyalbHBIMU.
To ecTb, Tak Kak sl MOTY JIe/IaTh CO CTPOKOM Clieyromiee:

string str = "xxx"; // VMHMUMAIM3MPOBATL CTPOKY 3HaueHMeM "xxx"
str = "AGB"; // B3aMeHuTbL Npensnyliee 3HadyeHue Ha "AGB"
str += "pme"; // mpucoemmusger "rme" K MMEWOIENCHS CTPOKE.

TO XOTeJ MMETh BO3MOXXHOCTH JI€NaTh CIEAyIolee, YTOObl MMOMECTUTh TEKCT
Kak B Oydep, mpUHAUIeKAIIMNA YyIPaBISAIONIEMY 3JIEMEHTY-PEIakTopy, TaK U B
COOTBETCTBYIOILIEE OKHO:

class edit control : public string
, public window

{(/* ... */}
edit control edit = "xxx";
edit = "AGB";

edit += "rpme";

51 OBl Tarke XOTelNl IepelnaBaTh CBOH 00BEKT edit control B (yHKuuio,
OKUJIAIONIYI0 B KA4eCTBE apryMeHTa string, TaKk 4TOOBI JIOOBIE U3MEHEHUS,
KOTOpble 3Ta (pyHKUHMs nenaer B (TOM, YTO OHAa MPUHHMMAET 3a) string,
ABTOMATHYECKH OTOOpaKaIHCh M B OKHE YIPABIISIONIETO dIEeMEHTa-PeaKTopa.
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Bce 310 He BO3MOXHO, ecnu QYHKIMH, TOM00HBIE Operator=() u
operator+=(), He BHUPTyalbHBIE B KJacC€ string M, TEM CaMbIM, HE
IO3BOJISIIOIIME MHE MEHATh WX IIOBEACHUWE B INPOU3BOJHOM  KJlacce
edit control. Hampumep, Tak kak ¢yHKIuS operator=() kiacca
string W3 MUCTHHTA 7 CO CTpaHUIbl 155 sABIsEeTCS BUPTYalbHOM, TO ST MOTY
cIeNaTh CIeAyromiee:

class edit _control : public string

, public window

{
/...
virtual string soperator=( const string &r );
}

virtual string &edit control::operator=( const string &r )
{

*(string *)this = r;

window: :caption () r; // omnepauus paspelleHrS BUOUMOCTU

// window:: HOpocCTO mJjig SCHOCTU

}

Crnenyromnieit pyHKIIMA MOXET OBITH MEpeAaH WU MPOCTON OOBEKT string,
win o0beKT edit control; OHa He 3HaeT WJIM €H BCE PAaBHO, KaKoH
KOHKPETHO:
f( string *s )
{
//

*s = "HoBoe 3HaueHue"

}

B cnyuae oOwbexkta string BHyTpeHHUM Oydep oOHoBisiercs. B ciyuae
edit control Oydep oOHOBIsAETCA, HO TaKKe MOIU(PUIUPYETCS 3ar0JI0BOK
€ro OKHa.

112.1. ®yHKIUA-YJIEH T0JKHA 00BIYHO MCIOJIb30BATH
3aKpPbIThIE MOJISl JAHHBIX KJIACCA

Tak kak Bce OTKpPBITBIC (QYHKIMU-WICHBl SBISIOTCA 00pabOTYMKaMU
coo001IeHuH, a Bce 3aKpbIThie (DYHKIMHU U TIOJIS JaHHBIX MPOCTO MOAIEPKUBAIOT
OTKPBITBIX 00pa0OTUYNKOB COOOLICHHI, TO I/Ie-TO €CTh OLINOKa, ecliu (PyHKIUs
HE HMeEeT JOCTyna K NOJsIM JaHHBIX WIM HE MOXET BBI3BAaTh (PYHKIUIO,
UMEIOIIYI0 K HUM JOCTyn. OJTta (yHKIHMS [OJDKHA, BEPOSITHO, OBITh
nepeIBUHYTa Ha IJ100aIbHbIM YPOBEHb WU B JIpyroii Kiiacc.

SIcHBIM MPU3HAKOM TOTO, YTO BbI CHAENAIH YTO-TO HENPABHIBHO, SBISETCA
(GYHKIMS U3 OHOTO Kiacca, TpeOyromas sl CBoeld paboThl JOCTYIA K MOJISIM
00BeKTa Jpyroro kiacca (B OTIMYHE OT TOTrO, YTOOBI MMETh yKa3aTenb Ha



Bonpochl NpoeKTHPOBAHHUSA U peaJu3anuu 163

Ipyroi OOBEKT IS TIepeiay STOMY 00BbeKTy coolmieHus). B camom xynmem
ciaydyae Kiacc "XO3sMH" JaerT craryc JApPYKECTBEHHOIo Kiaccy '"TrocTh", U
byHKIMSA-1wIeH Kiacca "TocTh" UCMONb3yeT yKa3zaTenb "Xo3suHa" i A0CTyIa
K €r0 IOJISIM, HO HE MOXKET IMOJyYUTh HUKAKOTO JOCTyIa K JI000MY U3 MoJei
CBOET0 COOCTBEHHOTO Kjiacca. MeXaHHW3M JPYKECTBEHHOCTH YacTO HEBEPHO
UCIIONIb3YeTCs. TAaKUM CIIOCOOOM, HO KjacCc JOJDKEH JaBaTh CTaTyC JApyra
TOJIBKO TakK, 4YTOObI JpPYr MOT IOCBUIaTh 3aKpbIThie COOOIIEHUS Kiaccy,
napsieMy apyx0y. JpyKecTBeHHBIH KJIacC HUKOT/a He TOJKEH UMETh JOCTYI
K JaHHBIM JIPYTOTO KJacca; 3TO CIETJICHUE CIUIIKOM CHUIBHOE.

Bb1 wacto BuanTe 3Ty OMMOKY B apXUTEKTypax "IJOKyMeHT/oToOpaxeHue"
tuna MacApp u MFC. C Touku 3peHHst apXUTEKTYphbl, "TOKyMEHT" COAEPKUT
JMaHHBIE, a "oToOpakeHHWe" peanu3yeT IOJIb30BATCILCKUNA HHTEpQEIcC.
TpynHOCTH BO3HHMKAIOT, KOT/Ia BBl XOTHTE IOKa3aTh KaKWe-HUOYIb TaHHBIC B
cBoeM "oroOpaxenun". Hukorga He mo3Boisiiite "oToOpaskeHHIO" TOCTYI K
noysiM  "gokymeHTa" Juisi Mx mokasa. J[aHHBIe JFOOOTO KIilacca, BKITIOUAs
"TOKyMEHT'", JOJDKHBI OBITh TIIATEILHO OXPAaHSEMBIM CeKpeToM. Jlyummm
MOJIXOJIOM SIBJIIETCS Tiepenada "oToOpaxeHueMm" B "TOKyMEHT"' COOOIICHHS
"0TO6pa3UTH cebs B 3TOM OKHe".”

113. Ucnosib3yiiTe KOHCTAHTBI

B mporpamMsl Ha Cu kitacc namstd CONst vacto He Bkitouyaercs. Ha camom
JieJie 3TO TMPOCTO HEOPEKHOCTh, HO OHA MaJl0 BJIHUSCT HA BO3MOYKHOCTH
nporpamMmbl Ha Cu. Tak kak Cu++ ropasao pa3doopurBee B OTHOIICHHH THIIOB,
gem Cu, To B Cut+ 310 TOopazmo Oosiee KpymHas mpobOiieMa. Bwl H0KHBI
MCIIONB30BaTh Moau(HUKaTOp CONST Be3ne, I/1e MOXKHO; 3TO JeNaeT Koj Oomee
HAJIOKHBIM, M YacTO KOMIIWJISTOP HE TNPUHUMAET KOJ, KOTOPBIH €ro He
ucnoib3yeT. OcCOOCHHO BaXKHO:

e Bcerna mepenaBaTh yKa3aTeld Ha KOHCTAHTHBIE OOBEKTHI, €CIM BBl HE
Moaudunupyere 3T 00beKThl. OObsIBICHNUE:!

puts ( const char *p )

coo0maeT KOMIWIATOPY, 4dro (yHKOMA puts() HE HaMmepeHa
MOAU(ULIKMPOBATH CUMBOJIBI B MacCHBE, MEPEAAHHOM IMPH MOMOIIU p. ITO
SBIIIETCS ~ YPE3BBIYAMHO  TOJE3HOW  mopuued  wHbOpManuu s
COIIPOBOKIECHUSI.

’ Tonw3oBatemn MFC MoryT oGpatuthcs 3a Golee ITyGOKHM OBGCYXICHHEM 3TOIO
Bompoca k Moei#t crathe "Rewriting the MFC Scribble Program Using an Object-Oriented
Design Approach" B aBrycroBckom Homepe xypHana "Microsoft Systems Journal" 3a 1995
T.
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e Bce cooOmieHus, He MEHSIONME BHYTPSHHEE COCTOSHHE OOBEKTA,
00BABIATH ¢ MO (pHUKaTOPpOM CONST MOA0OHBIM 00pa3oMm:

class cls
{

public: int operator==( const cls &p ) const ;
bi
(Oto TOoT MOmmMduKaTop CONSt crpaBa, OTHOCUTEIHHO KOTOPOTO SI TYT
pacnMHach). ITOT CONSt TOBOPUT KOMIMJSATOPY, UTO Iepeaaya
cooOmieHns: 00bEKTY, OOBSIBICHHOMY KOHCTAHTHBIM, Oe30macHa. 3aMeThTe,
YTO JTOT CaMblii TpaBblii MoamdukaTop CONSt B ACHCTBUTEIHLHOCTH
CO3/1aeT ClIeayIolee onpeaeseHue s ykasarens this:

const current class *this;

Eciau kox B 3TOW KOHCTaHTHOW (DYHKIMHU HOMBITACTCS MOAU(PHIUPOBATH
ar00o0e ToJIe TaHHBIX KJlacca WM MPEANPHMET BBI3OB Ipyroi (QyHKInu-
YJieHa, HE MOMEUEHHOW CONST, TO BBl MOMyunuTe coolmieHne 00 ommuoKe
KOMIIWJISIIIMA TaKOTO TMPHUMEPHO CoJepkaHus "He MOry mpeoOpa3oBaTh
yKa3areJlb ~Ha  const  current class B yKazaTrelb  Ha
current class". YOOMSHYTBIM yKa3aTeleM B JAaHHOM CITydae SBISIETCS
this, u Hukorma He OyneT O3BOJIGHO IMpeoOpa3oBaHUE yKazaTels Ha
KOHCTAaHTY B yKa3aTelb Ha NMepeMEHHYIO (IOTOMY YTO BBI TOTJa MOTIIH OBI
MOIU(PHUIHUPOBATH KOHCTAHTY ITPH MOMOIIU YKa3aTes).

KoHcTanTHBIE CCHUIKH TOE BaKHEI U paccMaTpruBarOTCs IO3XKE.

114. Ucnoab3yidTe CTPYKTYPHI TOJABKO TOI/1A, KOI1a BCe
AaHHbIE OTKPBITHIEC U HET (PYHKIMH-YICHOB

OT0 mpaBWiIO SBJISETCS BapUaHTOM MpHHLMIA "eciau 3To moxoxe Ha Cu, TO
JOJDKHO M AeiictBoBath Kak Cu'". Mcnonb3yiiTe CTpyKTypbl, TOJIBKO €CIH BbI
Jenaere 4To-1o B ctuie CH.

Crnenyer Taxke m30erarb HacleZJOBaHHSA OT CTPYKTYpbl. Jlaxke ecnm MHe
MHOTO€ HE yJIaJI0Ch U3JIOKUTh YETKO, HAJICIOCh, UTO 5 MIPOSICHUII CMBICI TE€3HCa
"3aKpBIThIC TaHHBIE WM HUKakue'". 3Has 0 mpolieMax ¢ MPSIMBIM OCTYTIOM K
OTKPBITBIM JIaHHBIM, BBl MOXET€ TOHSTh, ITOYEMY CIEIYIOIIee HE SBISAETCS
OUYEHb XOPOILIECH UICEH:

typedef struct tagSIZE // CyumecTByomee ONpenejieHre n3
// BarosioBouHoro ¢anina Cu

{
LONG cx;
LONG cy;

SIZE;
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class CSize : public SIZE // Onpegpesienue B odaitne Cu++

{
//
}

Sl Buaen ompeneneHHs KJIACCOB, MOJOOHBIC CIENyloImIeMy, The TpeOyercs
JOCTYI K TOJISIM cx W cy 0a30BOro Kiacca 4epe3 yKaszarellb MPOM3BOIHOTO
KJ1acca Juis TOTO, YTOOBI ONPEACTUTh COOTBETCTBYIOIIEE UM 3HAYCHHUE TPEThEH
KOOpJMHATBI — BBICOTHI. Hampumep:

CSize some_size;
some_size.cy; // Tbdy!

Brl JOJIZKHBI HMECTh BO3MOXXHOCTDb HAIIMCATh:

some_size.height();

VY mpenmiecTBYIOLIEro Koja ecTh Apyras, 0osiee TpyAHO yJoBUMas mpodiema.
HacnenoBanme ot cymectByomed crpykrypsl CH  9acTo BBIIOJHSETCS
OPOTPaMMHUCTOM, KOTOPBI BEPUT, YTO CMOXeT mepenatb 00BbekT Cu++ B
cymectBymomyo ¢yHkuuo Cu. To ecTs mporpaMMHUCT Hojaraer, 4To pas
HaclleJoBaHUe @axmuuecku A00aBisieT moyis K 0a30BOMY KJaccy, TO
NPOM3BOIHBIN KIIACC B OYKBANIbHOM cMblciie OyIeT PacloioKeH TOYHO TaK JKe,
Kak M 0a30BbIi Kjacc, HO C MPHCOEIUHEHNEM HECKOJIBKUX JOTOIHUTEIBHBIX
nosieii. OmHaKo, TO MOXeT ObITh M HE Tak. Eciam mpoW3BOAHBIN Kiacc
n00aByIseT, HApUMEp, BUPTYalIbHYI0 (YHKIUIO, TO B 0a30BBIA KJIacc MOMKET
OBITh OOABIIEH yKa3aTelb Ha TAOJMUIy BUPTYaJbHBIX (YHKIHUNA. AHAIOTUYHO,
€CIIM TIPOM3BOAHBIM KJacC MCIOJB3YeT MHOXXECTBEHHOE HACIeJOBAHUE
OJIHOBPEMEHHO OT CTPYKTYypbl CH M 4Yero-To emie, TO HeT HUKAKON rapaHTHH,
yto cTpykTypa Cu OyzAer B Havare.

115. He pasmemaiite Tesia QyHKIMH B ONpeaeeHUusIX
KJIACCOB

31ech ecThb HECKOJIBbKO HpoOieM. Eciu BBl EHCTBHUTENBHO MOMECTHTE TEIOo
(GyHKIUM B OmpeeneHne Kiiacca TakuM 00pa3om:

class amanda
{
public:
void peekaboo( void ){ cout << "xy-xy\n"; } // OYHKUMSA MTPH
// B OpATKM C
// AMaHIoi

}

Cut++ gemaeT 3TOT KJ1acc BCTpoeHHBIM. [lepBast mpoOiema 3akito4aeTcs B TOM,
YTO Takue (PyHKIHUU C T€YCHHEM BPEMEHH MMEIOT TEHACHLUIO Pa3pacTaThCs U
CTaHOBSITCA CJMIIKOM OOJBIIUMH, YTOOBI OBITH BCTPOEHHBIMH. [loaTOMy
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Jdydlie TIOMEeNIaTh ONpEJeNeHHs CBOMX BCTPOCHHBIX (DYHKIUH BHE
OIIpeJIeJIeHNs KJlacca, HO B TOM K€ 3arojOBOYHOM (pailsie, rje pazMeriaercs
OIIpeJIeJIEHUE Kilacca:

class amanda
{
public:
void peekaboo ( void );
}

class amanda: :peekaboo ( void )

{
cout << "ky-xy\n";
}

[lyranuna — OGosnee kpymnHas npoOiema, yem pasmep. Hacto ompejeneHue
Kjlacca  SBIS€TCA €IUHCTBEHHONM HMEIOIIENCs y Bac  OIpeesIeHHON
JOKyMeHTaIiell 1o wieHaMm kiacca. Bam Ha camoM Jene Hy’KHO, 4TOObI Bce
MIOMECTUJIOCH Ha OJJHOM CTpaHHIe, U YTOOBI 3TO ONpE/iesIeHUE IaBaio KpaTKUi
CIHMCOK NPOTOTHUIIOB (GyHKUUH. Ecnu nmena QyHKIUM 1 apryMeHTa BbIOpaHBI
TOYHO, TO 3TO 4aCTO BCS JIOKYMEHTAllUs1, KOTOpasi BAM HE0OXo1uMma.

Kak TojbkO BBl HauMHaeTe NOOABIATH Tena (QYHKIMH, Hake €CIM OHU
COCTOSIT M3 OJIHOM CTPOKHM, K ONPEJEIICHUIO KJlacca - BBl ATy SICHOCTb TepseTe.
OmnpeneneHue Kiacca HaYMHAET PaclpOCTPAHATHCS HAa HECKOJbKO CTPAHHUI, U
CTAaHOBUTCS TPYAHO HAWTH YTO-HUOYIb, UCHOJB3Yys ONpEAEICHUE Kiacca B
Ka4yecTBE CPE/ICTBA JOKYMEHTUPOBAHHUS.

Tperess mpobOiiema Oosee KOBapHa W IMOTpeOyeT HECKOJIBKHX YacoB Ha
yCTpaHEHHe, eciu Bbl He Oyaere akkypaTHel. PaccmoTpum ¢parmeHT
peanu3alMM CBS3aHHOTO CIMCKAa Ha JIMCTMHre &8 (KOTOpbli He Oyzer
kommuimpoBatecs). Kmaccel linked list m list node mOCBUIAIOT
cooOuieHus apyr apyry. KoMmnunarop noimkeH yBHIIETh OIpeJesieHHe Kilacca
70 TOrO, KaK OH IIO3BOJIUT BaM IIOCJIaTh COOOIIEHHE OOBEKTY 3TOro Kiacca.
(BbI MoxeTe 0OBABUTH yKa3aTelb Ha OOBEKT, JIUIIb IIsiad Ha class xxx; HO
Bbl HE MOKET€ HUYETO C/IeNaTh P IOMOIIU 3TOT0 yKa3aTels A0 3aBepIICHHs
oIpeJiesIeHusI Bcero kiacca). Tak Kak B JMCTUHTE 8 UCTIONIBb3YIOTCSI BCTPOSHHbIE
(GYHKIMU, TO HEBO3MOXXHO YCTPOMUTb 3THU ONPEAEICHUS KIACCOB TaK, YTOOBI
n30exaTh NpelBapUTEIbHBIX CCHUIOK. BBl MOXeTe pemuTs 3Ty mnpobdiemy,
MTOMECTHB OTpeielIeHus PYHKIMA B KOHIIE TOTO (aiiia, Tie OHU 0ObSIBICHBL. S
CZeJIaJl 9TO B JIMCTUHTE 9.
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Jluctunr 8. ®parMeHT peanu3anny CBSI3aHHOTO 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: // 2TOT pasmesl COOEePXUT COOBmeHMd, IOJIydyaeMble
friend class list node; // Tonmbko OT 00BEKTOB list node
void have removed an element (void)
{
-—-number of elements in list;

}
public:

void remove this node( list node *p )

{

// Crenynumas CTpOKa TeHepupyeT OuMbKy OPpY KOMIUJISALWN,
// Tak KakK KOMIMJIATOP He 3HaeT, 4To list node

// umeer coolmenme remove yourself from me( &root ).

p->remove yourself from me( &root );

//
}i

class list node
{
linked list *owner;
private: // DTOT pasmes CONepPXMUT
friend class linked list; // coofuweHus, NojydaeMHe TOJIbKO
// or ofwvekroB linked list
void remove yourself from me( list node *root )
{
// ... BHIIOJHUTL yIaJIeHMre
owner->have removed an_ element();

JIucTuHr 9. Yy4inieHHbI BapUuaHT peain3aliy CBA3aHHOTO CITUCKa

1
2
3
4
5
6
5
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
30
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 );

/...
bi
//
class list node
{

linked list *owner;
private: // DTOT pasmes COmepXUT CoobmeHusd,
friend class linked list; // mnosydaemsle TOJBKO OT
// obwexTon linked list

void remove yourself from me( list node *root );

bi

i =
// oymkumm xyjacca 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;

}

// =

// dyskumm kjacca list node:

//

void list node::remove yourself from me( list node *root )

{

// ... BHIOJHUTL yHaJjleHue
owner->have removed an_element () ;

}
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116. U36eraiite neperpy3ku GyHKIMA 1 APTyMEHTOB,
HCMOJIb3yeMbIX M0 YMOJIYAHUIO

DTO MpaBWIO HE TPUMEHSETCS K KOHCTPYKTOpaM M (DYHKIHSM TIeperpy3ku
oreparuii.

ITeperpyska ¢GyHKINHA, TOMOOHO MHOTHM JIpyruM cBoicTBam Cu-++, Oblna
no0aBJIeHa K ATOMY SI3bIKY 110 0COObIM puunHaM. He mo3Bossiite ceOs yBiedb
otuM. OyHKIIMHA, KOTOPBIE JIEJal0T pa3Hble B, JOKHBI UMETh M Pa3HbIC
MMEHa.

IleperpyxenHbie YHKIIMA OOBIYHO BBI3BIBAIOT OOJBINE MPOOJIEM, YEM HX
pematot. Bo-niepBeiX, mpobiemMa IBYCMBICIEHHOCTH:

f( int, long );
£f( long, int );

£( 10, 10 ); // OIMBKA: Kakyio M3 OYHKLUMUMA S BEISHBAD?

bonee xoBapHO ciemyromee:

f( Int );
f( void~* );
£(0); // OUIUBKA: BbI30B ABYCMBICICHHBIN

[Ipob6nemoii 3nech sBisieTcss Cut+, KOTOPBIN cuUTaeT, YT0 0 MOXKET OBITh Kak
yKazaresnem, Tak U TUIoM int. Eciu Bbl genaeTe Tak:

const void *NULL = O;
const int ZERO = 0;

TO Bbl MOXeTe 3anucarh f (NULL) A BbIOOpa BapuaHTa C yKa3aTeleM U
f(ZERO) Juid JOCTyHa K LEJIOYUCIEHHOMY BapHaHTy, HO 3TO BeIET K
Oonboi nmyTaHuue. B Takoil cuTyanuu Bam Obl JIydllle IPOCTO UCIIOJIb30BaTh
(GyHKIMK ¢ IBYMS pa3HbIMU MMEHAMU.

APpryMeHTHI 110 YMOJIYAHUIO, CO3/AOLINE HA CaMOM JIeJi€ MEPerpyKeHHbIC
¢yHKIMH (IO OJHOW Ha KaXayl BO3MOXHYIO KOMOMHAIMIO apryMEHTOB),
TaKXe BbI3bIBAIOT NpoOieMbl. Hanpumep, eciiu Bbl Hanucaiu:

f( Iint x =0 );

¥ 3aTeM CIy4aiiHO BbI3BaJIH f () 6e3 apryMEHTOB, KOMITHIIATOP YCIICIIHO U 0e3
BO3pakeHU# BcTaBUT 0. Bee, 4ero BeI JOOMIHCH, — 3TO YCTPAHWIH TO, YTO B
WHOM CJIy4ae BBI3BAIO OBl TOJIE3HOE COOOIICHWE 00 OIMOKEe BO BpEeMS
KOMIUWJIAIUA, U CABUHYJIN OHII/I6Ky Ha 3Tall BBIITOJIHCHU .

HckirodueHnsIMH U3 CKa3aHHOTO BHIIIE SIBIISIFOTCS TIEPETPYKEHHBIC ONEPaLuu
¥ KOHCTPYKTOPBI; MHOTHE KJIACCHI UMEIOT MX IO HECKOJIBKY, U apTyMEHTHI 110
YMOJYaHUIO YacTO WMEIOT CMBICT B KOHCTpykTopax. Kon, momoOHbIH
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CJIEYIOIIEMY, BIIOJIHE IPUEMIIEM:

class string
{
public:
string( char *s = "" ) ;
string( const string &r );
string( const CString &r ); // mnpeobpasosanue u3 knacca MFC.

//
}i
Jlnst MOsICHeHUs: pa3Hble Kiacchl OyayT 4acTo o0padaThiBaTh OJHO U TO JKE
coobmienue, peanm3ys (QpyHKIHA-00pabOTUYMKH C COBHAJAIOIIAMH UMEHAMH.
Hanpumep, OOJNBIIMHCTBO KIACCOB peasin3yloT cooduieHne print (). CMbIica
TOTO, YTO S TIBITAIOCH 3/1eCh JOOUTHCS, TAKOI: TI0Xasi MBICIB - B OJJHOM Kjlacce
MMETh MHOTO 00pabOTYMKOB COOOIICHNH C OJJTHUM H TeM ke UMeHeM. BmecTo:

class string
{

/]

public:
print ( FILE *fp )
print ( iostream &ios );
print ( window &win ) ;

st ObI PEKOMEHI0BAJI:

class string
{

VR

public:
print file ( FILE *fp )
print stream ( iostream &ios );
print window ( window &win ) ;

Emte mydme, eciim Ol y Bac ObLT KJTacC yCTpoiCTBa device, KOTOPBIA ObI MOT
MPECTaBIATh TUIBL: (DaliaoBbli FILE, MOTOKOBBIM iostream M OKOHHBIN
window, B 3aBUCUMOCTH OT TOTO, KaK OH WHUIMAJIU3UPYETCS — TOTJa ObI BB
MOTJIM pealin30BaTh €IWHCTBEHHYIO (YHKIUIO print (), NPUHUMAIONIYIO B
KadecTBe apryMeHTa device.

S nomxkeH ckazaTh, YTO caM MOPOW HapyIlIaio 3TO MPaBUIIO, HO JIeJaro 3TO,
3Has, 4TO, IEPECTYNUB YEPTY, MOTY HaBJIeub Ha ceOs Oery.
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Yacrtp 80. IIpodsieMsbl cliensieHust

Konuenuus cremieHuss omucaHa paHee B oOmeM Buie. S Takxke ykaszal
HanOonee BakHoe mpaBwio Cu++ s COKpallleHHs 4YHCiIa OTHOIIEHUH
cuemseHus: "Bce naHHblE AOJKHBI ObITH 3aKpbIThIMH'. Mnes MUHMMH3ALUU
CBsi3el Ha caMoOM Jene LeHTpanbHas Uil Cut++. Bel MokeTe BO3pa3uTh, 4TO
IJIaBHOM I1eJbI0  00BEKTHO-OPUEHTUPOBAHHOIO IIPOEKTUPOBAHUS  SBISETCS
MUHUMU3ALUS OTHOIIEHUHN CBSI3M MOCPEACTBOM HMHKANCYJISALIUH. DTOT pasiel
conepxut cnenudpudeckue st Cut++ npaBuia, Kacaroluecs CBA3bIBaHUS.

117. U36eraiite ApyKeCTBEHHbIX KJIACCOB

CuenyeHnue NPOUCXOAMT JIMIIb IO ONpeeICHHON cTeneHH. TecHoe creruieHne
MEXIy KiIaccaMH NPOMCXOJHUT, KOT/a BBl HCIOJB3yeTe KIOYEBOE CJIOBO
friend. B stom ciydae, xorga BeI 4TO-TMOO MEHSETE B Kilacce, KOTOPBIMA
IPEIOCTABISET JPYKECTBEHHBIH CTAaTyC, TO JOJDKHBI TaKkKe IPOBEPUTH
KXyl QyHKIUIO B PY>KECTBEHHOM KJIacce, 4TOOBI yOeTUThCs, 4TO OHA eIl
paboTaer.

OTta 0cOOCHHOCTH SBHO HE HY’)KHA; Ha CaMOM JeJie BBl XOTHTE OIPaHHYUThH
JOCTYN, O0ecmeYnBaeMblii  APYKECTBEHHBIM  MeEXaHH3MOM. MHe  Obl
HOHPABUJIOCH YTO-HUOYAb, paboTaromee MoJo0HO 3alUIIEHHONH YacTH, HO IO
OTHOLICHHIO K Jpy3bsM. B cBs3aHHOM cmucke, Hampumep, s Obl XOTen
pa3pemuTs 00beKTy 1ist node HOCBUIATH MHOXKECTBO COOOLICHUIH OOBEKTY
list, HO s HE X0Uy, YTOOBI 3TH COOOILIECHUS OBIIN peaar30BaHbl IOCPEICTBOM
OTKPBITHIX (DYHKIMH, TMOTOMY YTO HHUKTO He OyIeT WX IOChUIaTh, KpOMe
00bekTOB 1ist node. Mol 1ist MOXeT caenaTh 3TU QyHKIHUU 3aKPBITHIMU
U TPEeNOCTaBUTh CTaTyC JAPYXKECTBEHHOro 00beKTy list node, HO
list node Torza CMOXET IOJYYUTb JOCTYI K KaXKIOMY 3aKpbITOMY WICHY
list. Ha camom pneme s xouy cueaytomero: "OyHKIUH-WICHBI 3TOTO
JPYKECTBEHHOTO KJIacCa MOTYT BBI3BAaTh BOT 3TH TPH 3aKpbIThie (PyHKINHU-
YJeHa, HO HE MOTYT IOJyYHTh AOCTYN K dYeMy-Iubo eme 3akpeitomy". K
coxaneHuro, s3bIk Cu++ He pacroyiaraeT METOJIOM OTPaHWYEHHUs JOCTyHa K
3aIaHHOMY TIOJMHOXECTBY OOPaOOTYMKOB COOOIICHMIA: JOCTYITHO BCE HWIIH
HHUYETO.

XOTs MBI HE MOXEM H3MEHHUTh 3TO IOBEJICHHE, HO, [0 KpalHeH Mepe, MBI
MOXEM OTPaHHUYUTh YyIIepO MyTeM corjamenus. [IpyruMu ciloBamMH, MbI
MOYKEM MPEIOCTaBIATh CTATyC ApPyra ¢ MOApa3yMeBaeMbIM MOHUMaHUEM TOTO,
YTO JIPYy’>KECTBEHHbI OOBEKT OyZeT oOpamiarbCsl JHIIb K OTPAHUYEHHOMY
yuciy (GYHKIMH B MOpemocTaBisiomeM ApyxkOy kmacce. OTpasuMm 3TO
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JOKYMEHTAJIBHO CJIeTyIOIUM 00pa3oM:

class granting

{
//

private: friend class grantee

// OyHKUMM, ONpemeJieHHBIE B 3TOM pasaejie, OyOyT NOCTYIIHBL
// unenam kJjlacca grantee, HO He IOCTYIHHE IJI9 OTKPHTOTO
// WCHOJIb30BAaHMUA M3BHE.

message_sent from grantee();
another message sent from grantee();

private:

// HacrTosmme 3aKpHTHE (QYHKLMM PAaCIojlaranTcd 3Iechb. XOoTs
// grantee MOT OB MOJIYYMTH HOOCTYIl K 3TUM OYHKLMUAM, HO He
// mosyuyaer.

//
}i
[ToMHUTE, 9TO MBI Ha cCaMOM Jieji¢ HE OTPaHMYMBAEM IPYKOBI, 3TO MPOCTO
COTJIAIlIEHUE O 3aIKCH, YTOOBI ITOMOYb YUTATEIIO HAIICTO ONpeICIIeHHs Kacca
yrajgaTh Hamie HaMmepeHune. HajeeMcs, 9To KTO-ObI HH THCAN KJlacC grantee,
OH OyJIeT JOCTaTOYHO B3POCIBIM, YTOOBI He OOMaHyTh HAIIETO JPYKETIO0Us
HEXKEJATEIbHBIMU YIIYUYLLICHUSAMU.

118. HacsienoBanue — 310 (popmMa clenIeHus

HacnenoBanne — He maHares, OTOMY YTO OHO SIBJISIETCS, IPEKJE BCEro,
¢dopmoii cnemienus. Korma Bel m3aMeHsiete 0a30BBI KJIacC, TO W3MCHEHHE
3arparuBaeT Bce OOBEKTHI IMPOW3BOJHOTO Kiacca M BCEX I0Jb30BaTeNeH
00BEKTOB MPOU3BOIHBIX KJIACCOB (KOTOPBIE MOTYT IepeiaBaTh UM COOOIICHUS,
00pabOTYMKK KOTOPBIX YHACIIEJOBaHBI OT 0a30BOro kiacca). BooOiie, BbI
JOJDKHBI JIeTIaTh CBOIO MEPapXHI0 KIIACCOB KaK MOYKHO MEHee TITyOOKOW JuIs
ocnabnenusi 3Toro BpeaHoro sddekra. K ToMy ke, 3alIUIIEHHBIH Kiacc
NaMSTH SIBISICTCS TOJO3PUTENBHBIM, TaK KaK TYT HMeeTcsl Ooliee TecHOe
CLICTUICHHE MEXy 0a30BBIMH U MPOM3BOJAHBIMHU KIIACCAMH, YeM JOJDKHO OBITh
IIPY UCTIOJIb30BaHUH MTPOM3BOAHBIM KIIACCOM TOJBKO OTKPHITOTO HHTEpdetica ¢
0a30BBIM KJIACCOM.
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119. He mopThTe 00J1aCTh I7100aJIbHBIX MMEH: NPO0JIeMbI
Cut++

Onpenenenne  kimacca  o0ecriedyMBaeT  OTJIMYHBIA  croco®  BBIBOZAA
uaeHTHGUKaTopa H3 O0JIaCTH TIJO0AIBHBIX HMEH, IOTOMY YTO 3TH
UACHTU(DUKATOPBI JTOJKHBI OBITh JOCTYNHBI WM dYepe3 OOBEKT, WIH
TOCPEACTBOM SBHOTO MMEHM Kiacca. OyHKIuA x . £ () oTnu4aercs oT y. £ (),
€CIM X U y SBIAIOTCA O0OBEKTaMH pa3HBIX KJIacCOB. AHAJIOTMYHO, X: :f ()
oTIM4aeTcs OT y::f (). Bpl HOMKHBI CMOTpPETh Ha WMS Kjlacca M :: Kak
3¢ (EeKTUBHYIO YacThb UMEHHM (YHKIIMH, KOTOpas MOXKeET ObITh OIYIIEHa JHIIb
TOrJa, KOIr/la 4YTo-HUOyAb enle (Tuna . Wi —>) CIYXKHUT JUIsl yTOUHEHHUSI.

Sl yacTo WUCHOJB3YIO MEPEUYHCIUTENb [JIs OTPAaHWYEHHUS BUAMMOCTU
UACHTU(UKATOPA KOHCTAHTHI 00JIaCThI0 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 );

}

Koncranrta tree::postorder, mnepenaHHas B (QYHKOHIO print(),
OTIpeJIeIEHHO He B TNI00aIbHOW 007aCTH MMEH, TOTOMY 4TO JUISL TOCTYTIa K Hel
TpeOyercs npeduke tree: :. [Ipu 3TOM He BO3HHKAET KOH(INKTa UMEH, TaK
KaK eciIM ApYroi KjlacC MMEET WIEH ¢ UMEHEM postorder, TO OH BHE Kjlacca
Oyzner uMeHoBaThCcad other class::postorder. bonee Toro, KOHCTaHTa
max_nodes SBIAETCA 3aKPHITOH, MOATOMY K HEH MOYKHO IOJIYyYUTh HOCTYII
JUIIb  TIOCPENCTBOM (GYHKIIMI-WICHOB W JIpy3ed Kiacca tree, d9TO
o0ecreunBaeT AajbHENIIee OrpaHUUYE€HNE BUJUMOCTH.

[IpenmymiecTBO NMepeynciInTeNs HaJl WICHOM-KOHCTAaHTON KJIacca COCTOHT B
TOM, YTO €T0 3Ha4YE€HHE MOXKET OBITh MHUIUAIN3UPOBAHO MPSIMO B OOBSBICHUN
Kjgacca. YieH-KOHCTaHTa JIOJDKEH MHUIMAIM3UPOBATBCA B (YHKIHU-
KOHCTPYKTOpE, KOTOPbIIl MOXKET OBbITh B ApyroM ¢aiine. [lepeuncaurens MoxeT
OBITh TaK)KE HUCIIOJNB30BAaH B KadecTBE pa3Mepa B OOBSIBICHHH MAaccHBa M B
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KauecTBE 3HAYCHHs Case B omepatope SWitcCh; KOHCTaHTa HU B OJTHOM W3
3THX MeCT paboTars He Oyuer™.

KoHcTanTa-usieH MMeeT CBOe MpenHa3HaueHUe. Bo-TIepBBIX, BBl MOXKETE
MOMENIaTh B HEe 3HAYCHHS C THUIOM, OTIMYHBIM OT INt. Bo-BTOpBIX, BB
MOXKET€ WHUIMAJIM3UPOBATh €€ BO BpeMs BhINONHEHHs. PaccmoTpum
cleqyrolee onpeaeneHne riodanbHoi nepemeHHon B Cut+:

const int default size = get default size from ini file();

Ee 3HaueHue cunthIBaeTcs U3 (paityia BO BpeMs 3arpy3Ku IporpaMMBl, U OHO HE
MOXET OBITh U3MEHEHO BO BPEMS BBITIOJIHEHHUSI.

BeimeynomsiHyToe Takke NPUMEHMMO K KOHCTaHTaM-wieHaM Kjacca,
KOTOPbIE MOTYT OBITh MHUIMAIU3UPOBAHbI Y€PE3 apryMEHT KOHCTPYKTOpPa, HO
HE MOTYT MEHAThCS (QyHKIMAMH-wieHaMH. Tak kak oOBeKT Tuma const He
MOXET CTOATh CJ€Ba OT 3HaKa paBEHCTBA, KOHCTAHTBHI-YJIEHBI JOJIXKHBI
WHUIHMAIU3UPOBATECS  [OCPEICTBOM  CIIMCKA  WHUIUAIU3AIMM  YJICHOB
CJIEAYIOIUM 00pa3oM:

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 )

{
}

BnoxxeHHble Kiacchl Takke MoJie3Hbl. Bam wacto Oyzner Hy»XHO cO31aTh
"BcroMoraTeNbHBIM" Klacc, 0 KOTOPOM Balll IOJIb30BAaTENh Jake He Oyner
3Hate. Hampumep, tekcr nporpammel u3 Jluctunra 10 peamusyer kiacc
int array — JMHaMUYECKUH JBYXMEPHBI MacCuB, pasMep KOTOPOIo
MOJKET OBITh HEM3BECTEH /10 BPEMEHHU BBINIOJHEHHUS. BBl MoXeTe MomyduTh
JIOCTYN K €ro 3JIEMEHTaM, UCTOib3ys cTaHnapTHbii mis Cu/Cut++ cHHTaKCcHC
maccuBa (a[row] [col]). Kmacc int array ngenaer 3TO, HUCIOJb3Ys
BCIIOMOTATENIbHBIM KJIacC, 0 KOTOPOM IIOJb30BAaTENIb int array HHUYETO HE
3HaeT. Sl UCnoJyib30Bal BJIOKEHHOE OIpEACNICHUE s YIAJIeHUsl ONpeaesCHUs
3TOTrO BCIIOMOTATEILHOTO Kiacca W3 OOJIACTH BUAMMOCTHU TJIOOATbHBIX HMEH.
Bor kak 5310 pabortaer: BrIpaxkenume a[row] [col] OIIGHWBaeTCsS Kak
(alrow]) [col]. alrow] BBIBBIBACT 1int array::operator[] (),
KOTOpBIN BO3BpallaeT 00bEKT int array::row, CChUIAIOMIMICI Ha LEIYI0
CTPOKy. [col] HpUMEHSETCSA K 3TOMY OOBEKTy int array: :row, IPUBOAS

* VTBepiieHue aBTopa He COOTBETCTBYET CTAHAAPTY A3bIKa. — Peo.
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K BBI30BY 1int array::row::operator[] (). Orta Bropas BepcUs
operator[] () BO3BpalllaeT CChUIKY Ha MHIWBUIYAJbHYIO SYEHKY. 3aMeThTE,
YTO KOHCTPYKTOp Kjacca int array::row SBISETCS 3aKPBITHIM, IIOTOMY
4YTO s HE XO04y, YTOOBI JIOOOW MOJIb30BAaTEIh MMENI BO3MOXHOCTH CO3/aTh
cTpoky row. CTpoka JOJKHA MPEIOCTaBUTh APY>KECTBEHHBIM CTaTyC MacCHBY
int array c Tem, 4ToOBl int array MOT €€ CO3/aTh.

JIncrunr 10. BcnomoraTtenbHbIE KIAacChHI

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 soperator[] ( int index );

13 I

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 /) mmmmm e e e e e e e
27 // bGyHKUMM-UJIEHH KJlIacca int array

28 // =

29 int array::int array( iInt rows, int cols )

30 : nrows ( rows )

31 , ncols ( cols )

32 , the array ( new int[rows * cols])
33 {1}

34 /)
35 int array::~int_array( void )

36 {

37 delete [] the array;

38 }

39 // /e
40 inline int array::row int array::operator[] ( int index )
41 {

42 return row( the array + (ncols * index) );
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43
44
45
46
47
48
49
50
51
52
53
54
55
55
56
57
59

}
//

// OyHKUMM-YJIeHEl KJjlacca int array::row

//

inline int sint 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]11[2]1;

// To xe camoe, uTo M ar[10][20], HO
// PasMepHOCTbL BO BpPEeMS KOMIMJISLIVN
// MoxeT OHITL He OlpernesieHa.

* B COOTBETCTBUH CO CTAHAAPTOM JOJKHO OBITH iNt main ( void ).— Peo.
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Yacrb 8B. CebliIkn

120. CcpL104HbBIE APTYMEHTHI BCera A0JKHbI ObITh

KOHCTAaHTaAaMH

121. Huxkoraa He HCHOJIB3YHTE CCHIIKH B KaYeCTBe

pe3yjabTaroB, HOJIB3yﬁT€CB yYKa3arTreJaaMu

Hcnonp30BaHuE CCBUIOYHBIX apryMEHTOB B S3BIKE IPOIPaMMHUPOBAHHUS
BBI3BAHO YETBIPbMS IIPUYNHAMMU:

OHU Hy>XHBI BaM IS ONIPEEIICHUs] KOHCTPYKTOpa KOIIHH.

OHu HyXHBI BaM JJIs OINPENEICHUs NEpEerpyKeHHbIX onepanuil. Ecinu Bbl
OIIpeIeIUIIN:

some class *operator+( some class *left, some class *right

)
TO BBI JOJIKHBI CJIEJIaTh TAKOE JOIIOJHEHUE:

some_class x, y;
X = *(&x t+ &y)

Hcnonp30Badne CCBHUIOK AJi1 aprymeHTa M BO3Bpalla€Moro 3Ha4YCHUS
IIO3BOJILICT BaM HAIIMCATh:

Xx =x + 1;

Bbl bacTo xotuTe mepenaTh OOBEKTHI MO 3HAUCHHIO, MCXOMS U3 JIOTMKH.
Hampumep, Bbl 00biyHO B ¢yHkiuio nepenaere tun double, a He
ykazarenb Ha double. Tem ve menee, Tun doub le npencrasiser coboit 8-
0alTOBYIO YIAaKOBAaHHYIO CTPYKTYpY C TpeMs MOJISIMH: 3HAaKOBBIM OHTOM,
MaHTHCCOM M mnopsakoMm. llepenaBaiite B 3TOH CHUTyaluu CCBUIKY Ha
KOHCTAHTHBIN OOBEKT.

Ecimn  oObexT KaKOFO-HI/I6YI[b OIPEACJICHHOI'O IIOJIL30BATCIIEM KJlacca
OOBIYHO nepeaacTcs 1o 3Ha4CHUI0, TO HCHOHLByﬁTC BMCCTO 3TOI'O CCBLIKY
Ha KOHCTaHTHBIN O6’[)CKT, yTOOBI U30€)KAaTh HEIBHOTO BLI30BA KOHCTPYKTOpa
KOITNH.

CCBUIKH B SI3BIKE HE npeaHa3Ha4Y€Hbl 1A UMHUTAIIUN ITackans u He JOJI?KHBI
HCIIOJIB30BATHCA TAK, KaK HUCITIOJIB3YIOTCA B IIPOrpaMMeE Ha ITackane.

[IpoGnema cchUTOUHBIX apryMEHTOB — COINpPOBOXAECHHUE. B mpouuiom roay

OJIMH U3 HAIUX COTPYAHMKOB HAIHCA CIEAYIOLIYIO TOANPOTrPAMMY:
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void copy word( char *target, char *&src ) // src saBusercs
// ccunkoi Ha char*
{
while( isspace(*src) )
++src; // VIHKPEMEHTUPOBATH yKaszaTesb,
// Ha KOTOPHIM CCHJIAETCS SrcC.
while( *src && !isspace(*src) )
*target++ = *src++; // TlepelBMHYTL yKaszaTeJb,
// Ha KOTOPHIM CCEUIAETCS Src,
// 3a Tekylee CJOBO.

}

ABTOp Toyiaraji, 4ro BBl OyJeTe BBI3BIBATh copy _word () MHOTOKPaTHO.
Kaxnpii pa3 moanmporpamma KomupoBaja Obl clieayrolee CIoBo B Oydep
target u mpojBuTana Obl yka3aTreilb B ICTOYHHKE.

Buepa BbI Hanucanu clieIyomui KO;

f( const char *p )

{
char *p = new char[1024];
load( p )»

char word[64];
copy word( word, p );
delete( p ); // Copnpus! p 6bl MOAMQUUMPOBAH, [NO3TOMY BECH

} // 3TOT yyacTok namaTru obpamaeTcsa B Kydy

mycopa!

['maBHass mpoGiemMa COCTOMT B TOM, 4YTO, TJSiAsl Ha BBI3OB copy_ word (
word, p ), Bbl HE IOJydYaeTe MOJCKA3KU O BO3MOXXHOM H3MEHEHUH D B
noxamporpamMmme. UtoObl m00paThcsi 10 3TOM WHGOpPMAIUHU, BBl JIOJKHBI
B3TJISIHYTh Ha MPOTOTUN ATOM (PyHKUMHU (KOTOPBIHA, BEPOATHO, CKPHIT Ha 6-0M
YPOBHE BJIOXEHHOCTH B 3arojoBOYHOM (aiine). OrpomMHbIe MpoOIieMbl TpU
COIIPOBOX/ICHUHU.

Ecnu uto-TO moxoxe Ha OOBIYHBIN BbI30B QyHKIMH CH, TO OHO JOJKHO U
JeiicTBoBaTh Kak BbI30B 00bryHOM (yHkumu Cu. Ecim  Ob1  aBTOp
copy word () HCHOIB30BAN yKa3aTelb [Ull BTOPOTO apryMEHTa, TO BBI30B
BBITJIs11€7T ObI TOJOOHBIM 00pa3oMm:

copy word( word, &p );

OTOT  JONOJIHUTENBHBIM 3HAaK & sBasercss  pewaromum.  Cpennuid
COIIPOBOKAAIOIIMM NPOrPpaMMUCT IOJAraeT, 4YTO €JAMHCTBEHHAas IpUYUHA
nepeadyu ajzpeca JOKaJIbHOW NEPEMEHHOI B Ipyryt0 (yHKIUIO COCTOUT B TOM,
YTOOBI pa3peliuTh QyHKIUN MOAM(DUIMPOBATH 3Ty JIOKAJIbHYIO MEPEMEHHYIO.
Hpyrumu CJIOBaMH, BapUaHT c yKazarenem ABJIAETCS
CaMOJIOKyMEHTHPYIOIIUMCS; Bbl COOOIaeTe CBOEMY YHMTAaTENII0, YTO 3TOT
00BeKT m3MeHsieTcss QyHkmmen. CChUTOUHBIA apryMEHT HE JaeT BaM TaKou
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uHpOpMAITUH.

9710 HE 3HAYHUT, YTO BbI HOJIXKHBI n30eraTh CCHLIOK. quBepTaH IIpyuyrHa B
Hayaje 3TOro pasjeliia BIIOJHE 3aKOHHA: CCBUIKH SIBJSIFOTCS 3aMedyaTelIbHBIM
crocoO0oM m30eraTh HEHY)XHBIX 3aTpaT Ha KONHPOBAaHHE, HESBHBIX IPU
nepenade Mo 3Ha4YeHUIo. TeM He MeHee, JUIs OOecHedeHUs 0e30IacHOCTH
CChIJIOYHBIC apIr'YMCHTHBI JOJI)KHBI BCCT/lda CChIJIAThCA Ha KOHCTAHTHBIC OOBEKTEI.
J51s JTaHHOTO MPOTOTHIIA:

f( const some class &obj );

OTOT KO/ BIIOJIHC 3aKOHCH:

some class an_object;

f( an_object );

OH MOX0’ Ha BBI30B 0 3HAYEHHUIO U IPU 3TOM, YTO OOJiee BaKHO, JICHCTBYET
moI0OHO BBI3OBY IO 3HAYCHHIO — MOmuduKaTop CONsSt mpemoTBpamniaet
MoaupuKanuo an_object B ¢yHKuuM f (). Bbl nomyuunu 3¢pQpeKTuBHOCTD
BBI30Ba T10 CCBUIKE 0€3 ero mpooieM.

ITonBenem uror: f pemiaro, Hy»KHO WM HET MCIIOJIB30BATh CCHUIKY, BHaJYalIe
UTHOpUPYS (DAaKT CyIIECTBOBAaHHUS CChUIOK. BXOJHBIE apryMeHThl (QyHKLUI
NEepealoTCsl 10 3HAYCHMIO, a BBIXOJHBIE — HCIOJB3YIOT yKa3aTelau Ha TO
MECTO, I7ie OyAyT XpaHUThCA Pe3yibTaThl. S 3aTeM mpeoOpasyro Te apryMeHTHl,
KOTOpBIE MEPEaroTCs 0 3HAYEHUIO, B CCHUTKM Ha KOHCTAHTHBIE OOBEKTHI, €CITN
9TH apTyMEHTHI:

® SBISAIOTCA OOBEKTAaMHU KaKOro-TO Kiacca (B OTJIMYME OT OCHOBHBIX THIIOB,
mo100HBIX INt);

e He MOAUDUUUPYIOTCA T/Ie-TO BHYTPU (QYHKIUH.

OOBeKThl, KOTOpbIE IEpefaroTcs IO 3HAYCHHMIO U 3aTeM MOJU(PHUIUPYIOTCS

BHYTpU (YHKIMH, KOHEYHO JIOJDKHBI TMO-MIPEKHEMY IepelaBaThCsi IO

3HAYCHMUIO.

B 3akmioueHuwe 3TOrO O0OCYKIEHHS PAaCCMOTPHM TIpUMEp W3 pearbHON
KU3HU TOTO, KaK He Ha0o WCIONb30BaTh CChUIKHM. OO0bekT CDocument
COJCPKHUT CIUCOK OOBEKTOB CView. BBl MOXeTe NONXy4YHUTh JOCTYN K
AJIEMEHTaM 3TOT0 CIHCKA CIAEAYIOUIMM 00pa3oM:

CDocument *doc;

CView *view;

POSITION pos = doc->GetFirstViewPosition();
while( view = GetNextView (pos) )
view->Invalidate () ;

3nech ectb nBe mpobOiembl. Bo-mepBbiX, y QyHKIUM GetNextView ()
HeyJauHoe M. Ona JIOJIKHA OBITh Ha3BaHa
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GetCurrentViewAndAdvancePosition (), IIOTOMy 4YTO OHa Ha CaMOM
JleJle  BO3BpAIaeT TEKYLIMH DBJIEMEHT W 3aTeéM NPOJBUraeT yKa3aTellb
MOJIOKEHUSI (KOTOPBIA SBIJIETCS CCBUIOYHBIM apryMEHTOM pe3yJsibTaTa) Ha
CIIEIYIOMUNA 37eMeHT. UTO MPUBOIUT HAC KO BTOPOH MpoOsieMe: CpeaHHid
YUTaTENb CMOTPUT HA MPEIbIAYLIMN KOJ W 3aJyMbIBaeTCs HaJl TeM, Kak
3aBeplIaeTcsd 3TOT UUKI. J[pyrMMH cloBaMH, 3[E€Ch CKPBIBAETCS CIOPIIPU3.
Onepanus uTepaluy IUKIa CKphITa B GetNextView (pos), IO3TOMY HESICHO,
rze oHa npoucxoaut. Curyanus MorJia ObITh XyXke, eclid Obl UK ObLT OOJIbIIe
U cojepxan Obl HECKOJNbKO (PYHKIMH, HCHOJB3YIOINIMX POS B KayecTBe
apryMeHTa — BBl Obl HE IMEJIM HUKAKOTO MPEICTAaBICHHS O TOM, Kakas U3 HUX
BBI3BIBACT IIEPEMEILIECHUE.

Ectb MHOXECTBO IIydmMx CHOCOOOB pEHICHUS OSTOH  MPOOJIEMBI.
IIpocreiimmii  3akiro4aeTcss B HCHOJB30BAHUM B KA4eCTBE AapryMEHTa
GetNextView () yKasareias BMECTO CCBUIKH:

POSITION pos = doc->GetFirstViewPosition();

while( p = GetNextView( &pos ) )
p->Invalidate();

Taxkum criocoOoM &pos coodIaeT BaMm, 4To pos OyAeT MOAUQPHUIIUPOBATHCS;
MHa4ye 3a4eM IepeaaBaTh ykazarenb? TeM He MeHee, CYNIECTBYIOT W JIy4IlIHne
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 cHOmcox
// oTobpaxeHuM

// sTOTO
// HOOKyMeHTa.
for( ; cur view ; ++cur _view ) // ++ mepexomuT k CIemyoLEMYy
// oTobpaxeHun.
cur view->Invalidate(); // => Bos3BpamaeT ykazaTeyib View*.

BeposaTHo, ecTh emie Mr0KHMHA JIPYTMX BO3MOXKHOCTEHW. Bce mpenpimymee
BapHaHThl 00/1a7Jat0T TpeOyEeMbIM CBOMCTBOM — B HUX HET CKPBITHIX ONlepanuii
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U SICHO, KaK MMPOUCXOJUT MEPEX0]l K "TEKyIIEMY MOJIOKEHHIO".

122. He BO3BpamnaiiTe cChLIKHU (WM YKAa3aTeJH) HA
JIOKAJIbHbIE NepeMeHHbIE

Ota npobiema nposisisercs U B Cu, r1e Bbl HE MOKETE BEpHYTh yKa3aTellb Ha
JOKaJbHYIO TepeMeHHy0. He Bo3BpamiaiiTe CChUIKy Ha OOBEKT, KOTOPBIH HE
CYIIECTBYET IOCJIE ATOTO Bo3Bparta. Crenyronuii koa He paboTaeT:

some class &£ ()

{

some class x;

//
return x;

}

JeiictButensHoOi TpobiemMoil 31ech aBisieTcss cuHTakcuc Cu++. Omepatop
return MoXXeT pacrnojaraThCsi Ha OTJAJICHUU OT OIpe/eIeHHs BO3BpaIllaeMoii
BeWYMHBI. ENWHCTBEHHBIH CMOCOO y3HATh, YTO HAa CaMmMOM Jielie JIeNaeT
return x, — 53TO B3MIAHYTh Ha 3arojloBOK (YHKIMH W TIOCMOTPETH,
BO3BPALIAET OHA CCHUIKY, WM HET.

123. He Bo3BpamaiiTe CChIIKHA HA AMSATD, BbII€JICHHY IO
onepaTopoM new

Kaxnpiii BbI30B New gomkeH compoBoxiarbess delete — monobHO
malloc() m free(). Sl wHOTHA BUAEN IOJCH, CTaparommxcs n30exaTh
HAKJIaJHBIX PAacXOJ0B OT KOHCTPYKTOPOB KOIMU MEperpyKeHHOM OHHApHOM
oriepaIy mogo0HsIM 00pa3oMm:

const some class &some class::operator+( const some class &r )

const
{

some_class *p = NEW some class;
/e

return *p;

}

OTOT KOJ HE paboTaeT, MOTOMY YTO Bbl HE MOXETE BEpHYThCS K 3TOM MaMATH,
4yT00BI 0cBOOOAUTE ee. Koraa Bel nuiere:

some class a, b, c;
c =a + b;

TO a + b BO3BpaIaeT OOBEKT, a HEe yKa3zaTelb. EJMHCTBEHHBIM CIIOCOOOM
MOJIyYUTh YKa3aTellb, KOTOpPbIM Bbl MoOkeTe mepenath B omepatop delete,
ABJIAETCS:
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some class *p;
c = *(p = &(a + b)),

DTO Aa)xke CTpalIHO BHITOBOpUTH. DyHKIUS operator+ () He MOXKET MpsIMO
BO3BPATUTh yKa3aTesb. ECM oHa BRINIAIUT NOJOOHBIM 00pa3oMm:

const some class *some class::operator+( const some class &r )
const
{

some class *p = NEW some class;

//
return p;

}

TO BbI JOJI’KHBI 3aIlIMCaTh:

c = *(p=a+ b);

YTO HE TaK CTPAIIHO, KaK B MPEABIAYIIEM MpUMEpe, HO BCE €IIe TOBOJHHO
m10x0. EquHCTBEeHHOE perieHne 3Toi 3ajaul COCTOUT B TOM, YTOOBI CTUCHYTh
3yOBbI ¥ BEPHYTh OOBEKT:

const some class some class::operator+( const some class &r )
const
{

some class obj;
//
return obj;

}

Ecnu BaM ypmacTcs BbI3BaTh KOHCTPYKTOp KONHMH B omeparope return, to
OBITH TIO CEMY.
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Yacrb 8r. KOHCTPYKTOPBI, 1eCTPYKTOPbI
u operator=_ )

OyHKIUHU KOHCTPYKTOPOB, JIECTPYKTOPOB U omnepanuii operator= () umeror
Ty OCOOCHHOCTb, YTO UX CO3/1a€T KOMIIMWJIATOP B TOM CiIydae, €Clii He CO3JaeTe
Bbl. ['eHepupyemblii KOMIWIATOPOM KOHCTPYKTOp IO YMOJYaHHUIO (HE
UMEIOIIUI apryMEHTOB) U T€HEPUPYEMBI KOMIMIATOPOM JIECTPYKTOP HYKHBI
JUTSL CO3JIaHUs yKaszaressl Ha TaOnuIly BHPTyalbHBIX (QyHKIWH (ToapoOHee 00
3TOM BCKOPE).

I'enepupyemblil KOMIMIATOPOM KOHCTPYKTOP KOMHUHU (YbUM apryMEHTOM
ABIISETCS CCBUIKA HAa TEKYIIUH KJIACC) HYXKEH €Ille 10 JABYM IPHUYMHAM, KPOME
TaOMUIbl BUPTYaldbHbIX (yHKIMHA. Bo-mepBbix, kox Ha Cut+, KOTOpPBII
BoIlyAUT kak Cu, gomkeH u paborars kak Cu. Tak kak mpasuia
KOIMPOBAHUs, KOTOPbIE OTHOCATCA K KIIACCY, OTHOCATCS TAKKE U K CTPYKTYpE,
MOATOMY KOMIMJISATOP OYyJET BBIHYKAEH OOBIYHO I€HEPUPOBATh KOHCTPYKTOP
KOIMHU B CTPYKTYpe, 4T0ObI 00padaThIBaTh KONUPOBaHUE CTPYKTYp B cTiiie Cu.
OTOT KOHCTPYKTOP KOIIUH UCHOJIb3YETCs SIBHO MOAOOHBIM 00pa3oM:

some class x; // KOHCTPYKTOP [0 YMOJIYaHMIO
some class y = x; // KOHCTPYKTOP KOIMUM

HO KpPOME€ 3TOr0 OH MCIOJIb3yeTCsd M HESIBHO B JBYX cuUTyauusx. Ilepsoit
SIBJISICTCS BBI30OB I10 3HAYCHUIO:

some class Xx;
f( some class x ) // mnepemaeTcda IO 3HAYEHMO, a He IIO CCHIJIKE.

f(x); // BHBHEIBAETCS KOHCTPYKTOP KONMU IJId [epenaum x
// mno 3Hauenun. OHO IOJIKHO CKONMPOBATHLCH B CTEK.
BTOpOﬁ SABJIACTCA BO3BPAT 110 3HAYCHUIO:

some class g () // IlomMHMTe, YWTO X - JIOKaJibHas, aBTOMaTMYeCKas
// nepemenHas.OHa McCUes3aeT [IOCJE BO3BpAlleHUS
// QyHKLUMEN BHadeHUd.

some class x; // Onepartop return mocsie 3TOTO OOJIXEH
return x; // ckommpoBaTh X KyHa-HMOYyIb B HaOeXHOE MeCTO
} // (OBBIUHO B CTeK I[Oocjie apryMeHTOB) .OH
// McHnoyb3yeT mJIS BTOM LeJiM KOHCTPYKTOP KOIIUM.
'enepupyemas xomnuiasiTopoM (yHKUuUs-onepanus operator= () HyxXHa
JIMIIb I NOAACPIKKU KOIIMPOBAHUA CTPYKTYp B CTHIIC CI/I TaM, 1€ HC
ompeJieNieHa onepanys NPUCBanBaHUsI.



184 IpaBuaa nporpammupoBannsa Ha Cu++

124. Onepanus operator=( ) a0J’KHA BO3BpaIaTh
CCHLJIKY HA KOHCTAHTY

125. IlpucBanBanue caMmomMy cede J0JKHO padoTaTh

Onpenenenue operator=( ) JAOKHO BCErJa UMETh CIEIYIONIyIo (hopMy:

class class name

{
const class name &oOperator=( const class name &r );

b

const class name &class name::operator=( const class name &r )
{

if( this '= &r )

{

// BOecb CKOIMPOBATH

}
return *this;

}

ApryMeHT, TpEACTaBIAIONINA OINEepaH] MCTOYHUKA AaHHBIX, SBISETCS
CCBUIKOM, 4TOOBI M30eKaTh HAKIAIHBIX PAaCXOO0B BHI30BA IO 3HAYEHHUIO; ITO
CChUIKA Ha KOHCTAaHTY, MOTOMY 4YTO apryMEHT He MpeaHa3HaueH s
Moau(HUKaIIH.

Ota QyHKIUS BO3BPAIIAET CCHUIKY, IOTOMY YTO OHA MOXET 3TO clenath. To
€CTh BBl MOTJIM OBl yIaJUTh & U3 OOBSIBICHUS BO3BpAIA€MON BEJIHMUMHBI, U BCE
Obl paboTamo TMpeKpacHO, HO BHEl OBl TONYYWIM HEHYKHBIH BBI3OB
KOHCTPYKTOpa KOIUH, BEIHYKICHHBIM BO3BPATOM 110 3Ha4eHHIO. Tak Kak y Hac
y>K€ €CTh 00BEKT, MHUIMAIM3UPOBAHHBIN O TUIY NpaBoi yactu (*this), To
MBI TIPOCTO MOXEM €ro BEepHYTb. Jlaxe eciu BO3BpaT 0ObEKTa BMECTO CCHUIKU
B JICHICTBUTENIHOCTH SIBJISIETCS OIIMOKON i (yHKmm operator= (),
KOMIIWIATOP TPOCTO BBIMOJHUT TO, YTO BBl €My MpHKa3aid. 31ech He Oyaer
coobmieHust 06 omubOKe; U Ha camMoM jese Bce Oyaer paborath. Koa mpocto
OyZeT BBIMOTHATHCA 00JIee MEIUIEHHO, YeM HYXKHO.

Hakonen, operator=() J0/DKEH BO3BpAlllaTh CCBUIKY Ha KOHCTAHTY
IPOCTO IMOTOMY, YTO HE XOTHUTE, YTOOBI KTO-HHUOYIb WMENT BO3MOXKHOCTH
MOAU(UIMPOBATh BO3BPALLEHHBIH OOBEKT IMOCIE TOro, Kak MPOU30ILIO
npucBauBanue. Cienyromiee OyeT HeIOMyCTUMBIM B CITydae BO3BpaTa CChUIKU
Ha KOHCTAHTY:

(x =y) = z;
IIpyunHa COCTOMT B TOM, 4YTO (x=y) pPACUCHHBAETCSI KaK BO3BpPAIIAEMOE

3HaueHne QyHKOUM operator= (), T.e. KOHCTaHTHas cchuika. [lomydarenem
COOOIIeHUsT =z SABJISIETCS 0O0BEKT, TOJBLKO YTO BO3BPAIICHHBIN OT x=y. TeM He
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MeHee, BBl HE MOXKETe IOCNIaTh cooOmeHne operator=() KOHCTaHTHOMY
00BEKTY, IOTOMY YTO €ro 0ObsBICHUE HE UMEET B KOHIIe CONSt:
// HE IEJA/TE S5TOT'O B OYHKINN
// C UCIHOJIb30BAHUEM operator=() .
// \

// \Y
const class name &oOperator=( const class name &r ) const;

KoMmuisitTop okKeH BbIIaTh BaM OIMIMOKY THIAa "HE MOTY mpeoOpa3oBaTh
CCBUIKY Ha IEPEMEHHYI0O B CCBUIKY Ha KOHCTaHTY', €ClM BbI TompoOyere
(x=y)=2z.

I[pyrHM CIIOPpHBIM MOMCHTOM B IPCAbIAYIICM KOJC ABJISCTCA CPABHCHUC!

if( this != sr )

B (hyHKIIUU operator=(). BeipaxkeHue:

class name x;

/).

X = Xy
JIOJDKHO BCerJa cpadarbiBaTh, U cpaBHeHHE this ¢ azpecom BXOJHOTO MPaBoOro
apryMeHTa sIBJISIeTCs MPOCThIM criocoOoM B 3ToM yOenuthes. Vmeiite B Buay,
YTO MHOTHE aJITOPUTMBI MOJIAaraloT caMoIlprCcBaBaHue O€3BPEIHBIM, MIOATOMY
HE JlenaiiTe ero ocoOblM ciayyaem. Takxke HMeWTe B BHAY, 4YTO
CaMONPUCBAaNBAHKUE MOTJIO ObI OBITH 3aTYIIEBAHO MPHU IMOMOIIN YKa3aTels, KaKk
B:

class _name array[10];

class name *p = array;

//
*p = arrayl[0];

126. Kiiacebl, MMeOLIHE YWICHbI-YKA3aTeJ I, 10/KHBI
BCeEr/a onpeaejiTb KOHCTPYKTOP KONMUM U (PyHKIIHIO
operator=0)

Ecin xnacc He ompenenser MeToAbl KONMMPOBaHHUSI — KOHCTPYKTOP KOIIMU U
dbynkmuo operator=(), TO 9T0 gAenaer KoMmwisaTop. Co3maHHBIN
KOMIIWJIATOPOM KOHCTPYKTOP JOJKEH BBIMOJHATH "MOWIEHHOE" KOMUpPOBaHUE,
KOTOpOE OCYIIECTBISIETCS TakKUM o00pa3oM, Kak OyATO BBl Hamucald
this->field = src.field mId KaXkIOro 4ieHa. DTO O3HAYAET, YTO
TEOPETUYECKHU JOJDKHBI BBI3BIBATBCS KOHCTPYKTOpPBI KONUM M (QYHKLIUH
operator= () BJIOXEHHBIX OOBEKTOB M 0a30BbIX KiaccoB. Jlake eciau Bce
paboTaeT mpaBUIIBHO, BCE K€ YKa3aTelll KOMUPYIOTCS Kak yka3aTtenu. To ecTb,
CTpOKa string, mpeAcTaBIeHHAs Kak char*, — He CTpoka, a yKa3aTelb, U
OyIeT CKOMMpOBaH JUIIb yKa3zaTenb. [IpencraBpTe, 4To ompeseneHue string
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Ha JIUCTHUHTE 7 CO CTpaHMIBI 155 HE MeeT KOHCTPYKTOpa KOTIHH WU (yHKITIH
operator= (). Ecnu BbI 3anuiure

string sl = "oy", s2;
/]
s2 = sl;

TO 9TO NMPUCBAaMBaHHME BMECTO TOJS yKa3zaTelsl s2 3aluIIeT yKa3areib OT sl.
Ta mnamsaTe, koTopas Obula ajJpecoBaHa MOCPEICTBOM sl->buf, Tenepb
MOTEPsIHA, TO €CTh y BaC yTeYKa NaMsiTH. Xy>Ke TOrO, €CJIM BBl MeHsieTe s1, TO
S2 MEHSEeTCs TakXe, MOTOMY YTO OHM YKa3blBalOT HAa OJMH M TOT e Oydep.
Haxkonern, korma cTpoku BBIXOAAT M3 00JacTH NEHCTBHSA, OHH 00€ mepenaroT
buf s 0CBOOOXKAEHUS, IO CYTH, OUMIIAs €ro oOJIaCTh MaMITH IBAXKIBI, U,
BEPOSTHO, pa3pylIaloT CTPYKTYpY JAWHAMUYecKod mamatu. Pemaiite sty
npobineMy myTeM —J00aBIeHHsS ~ KOHCTPYKTOpa KOMMH W (YHKIUHU
operator= (), kak ObUIO CIIeTaHO Ha JUCTHHTE 7 cO cTpaHuIsl 155. Teneps
Konus Oy/eT UMeTh CBOW cOOCTBEHHBIN Oydep ¢ TeM ke cofeprkaHueM, uTo U
y Oydepa CTpOKU-UCTOUHHKA.

[locnennee 3ameuaHue: s BbIIE Hamucaldl "JOJDKEH BBINOJIHATH" U
"TeopeTndecku" B TIEpBOM ab3alle, MOTOMY YTO BCTpEYa KOMITHIISTOPBI,
KOTOpBI€ (PaKTUUECKH BBIMONHIN (DYHKINIO memcpy () B Ka4ECTBE ONepaIiu
KOIIMPOBAHUS 110 YMOJYAHUIO, IPOCTO Kak 3T0 Obl crenan komnmwistop Cu. B

3TOM Cllydae KOHCTPYKTOp KONMUH M (PyHKIHs operator= () BIOXEHHBIX
00BEKTOB HE OyayT BBI3BAaHBI, U BBl 6cecda OyAeTe NOJDKHBI 0OECIeunBaTh
KOHCTPYKTOp KOmMM U (QYHKIUIO oOperator=() ani KONMMpPOBaHHS

BJIOJKEHHBIX 00BbeKTOB. Eciu BEI JKetaere AOCTUTHYTH IIPH 3TOM a0bCOoNIOTHOM
HaACKHOCTH, BBI 6yz[eTe JOJDKHBI IPOACIIATh 3TO AJIA BCEX KIIACCOB, YbHU YJICHBI
HE SBJISIIOTCS OCHOBHBIMH YUCJIOBBIMU THITaMH Cu++.

127. Ecsin y Bac ecThb 10CTYNl K 00bEKTY, TO OH J0JIZKEH
ObITHL MHUITHAIU3UPOBAH

128. Ucnosib3yiiTe CHUCKY HHUIUAJIM3AIUU YJI€HOB

129. UcxoauTe U3 TOr0, YTO YJIeHbI U 0a30BbI€ KJIACCHI
HHUIMAJIUZUPYOTCS B CJIyYAHOM MOPSAJAKe

MHorue HeonbITHble mporpammuctel Ha Cut+ u30eraoT  CIHCKOB
MHULIMAIW3ALMN YJI€HOB, KakK s I10JIarai, IOTOMY, YTO OHHU BBIMIAAT Tak
npudyuinBo. MakTOM SBISETCS TO, YTO OOJBIIMHCTBO MPOTPaMM, KOTOPBIE UX
HE HCIIOJIB3YIOT, MONPOCTY HEKOPPEKTHBI. Bo3pMuTe, Hanmpumep, ciaeayronuil
Ko/ (oTpeaeneHne CTPOKOBOTO Kilacca U3 JUCTHHTA 7 CO CTpaHuUlbl 155):

class base
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{
string s;
public:
base( const char *init value );

base::base( const char *init value )
{

s = init value;
}

OCHOBHO¥ NMPHHLIUI TaKOW: €CIIM Y BaC €CTh JOCTYH K OOBEKTY, TO OH JOJDKEH
OBITh MHUITMATH3UPOBaH. Tak Kak 1mojie s BUAUMO JIJIsl KOHCTPYKTOpa base, To
Cu++ rapantupyeT, YTO OHO WHHUIHMAIH3UPOBAHO 10 OKOHYAHHS BBITIOJTHEHUS
TCJIa KOHCTPYKTOpA. Crucok WHUIHUAJIIN3alluu 4YJICHOB ABJISICTCA MCEXaHU3MOM
BbIOOpA BBITIOIHIEMOT0 KOHCTPYKTOpa. Eciiu BBI €ro omyckaeTe, TO MOIy4nuTe
KOHCTPYKTOp IO YMOIJTYaHHUIO, Y KOTOPOTO HET apryMEeHTOB, HJIH, KaK B CIIydae
paccMaTpuBaeMOro HaMmMH Kjacca string, TakO, apryMeHTBl KOTOPOTO
NOJYYalT 3HAa4eHUs MO ymonmdanuioo. CrenoBaTenbHO, KOMIIISTOP BHavale
NPOMHULIUAIU3UPYET S MyCTOH CTPOKOM, pa3MEeCTUB OJTHOCUMBOIILHYIO CTPOKY
Opd MOMOIIM NEew u momecTuB B Hee \0. 3aTeM BBINOJIHICTCS TEIO
KOHCTPYKTOpa W BBbI3bIBaeTCs (QyHKIUS string::operator=(). Orta
GyHKIHS 0CBOOOXKIAET TOJNBKO YTO pa3MemieHHbIH Oydep, pazmemaer Oydep
OoJbIIel ATUHBI U WHUIUAIU3UPYET €ro 3HA4eHHEM init value. VikacHo
MHOTO paboThl. Jlydmie cpasy HpOMHHUIMAIN3UPOBATH OOBEKT KOPPEKTHBIM
HadaJbHBIM 3HaYeHHEM. Vcnonp3yiTe:

base( const char *init value ) : s(init value)
{}

Teneps cTpoka s OyAeT MHUIMATU3UPOBAHA MPABWILHO, U HE HY)KEH BBI30B
operator= () s ee MOBTOPHOW HHUIMATIN3ALUH.

Hacrosmiee mpaBmiio Takxke MPUMEHUMO K 0a30BBIM KJlaccaM, JOCTYITHBIM
U3 KOHCTPYKTOpa TMPOU3BOJHOTO  KJacca, IMO3TOMY OHHU  JIOJDKHBI
WMHUIMAIM3UPOBATHCS /10 BBINOJIHEHHUS KOHCTPYKTOPA MPOM3BOJHOTO Kjacca.
ba3oBble KJIacChl MHULMAIU3UPYIOTCS MEpel WIEHAMHU MPOU3BOJIHOIO Kiacca,
IOTOMY YTO 4IEHbl MPOM3BOJHOIO Kjlacca HEBUAMMBI B 0a30BOM Kiacce.
[ToaBeneM uTor - 00BEKTH HHULUATU3UPYIOTCS B CIIEIYIOIIEM OPSIKE:

e ba3oBele Ki1acchl B HOPsIIKE OOBSIBICHHS.

o [lons naHHBIX B MOPSIIKE OOBSABICHHUS.

Jluiib  3aTeM  BBINOJHAETCS KOHCTPYKTOpP IPOU3BOAHOTO Kiacca. OHO
HoCJIeJHee NPel0CTEPEKEHNUE. 3aMEThTE, YTO MOPSA0K OOBSIBICHUS YIIPaBIIsET

MOpAAKOM HMHHIUAIN3AlNUH. HOpHI[OK, B KOTOPOM OJJICMCHTBI IHOABIIAIOTCA B
CIIMCKC HWHUIHUAIU3AIUN YJICHOB, ABJACTCA HCCYHNICCTBCHHBLIM. bonee TOTO,
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MOPSIOK  OOBSBICHUS HE JIOJDKEH paccMaTpUBAaThCS KaK HEW3MEHHBIN.
Hampumep, BBl MOXeTe HM3MEHHTb MOPSAIOK, B KOTOPOM OOBSBICHBI IO
JMaHHbIX. PaccMoTpuMm credyrolee OmpeneieHue Kiacca Trae-HuOyAb B
3aroJOBOYHOM (aiine:

class wilma
{ -
int y;
int x;
public:
wilma( Int ix );

}i
Bot omnpenencHue koHCTpyKTOpa B (haiiie .c:

wilma::wilma( Int ix ) : y(ix * 10), x(y + 1)
{}

Temnepp 1OMMyCTHM, UTO KaKOKW-TO COMPOBOXKAAIOIINANA MPOrPAMMHUCT EPECTABUT
HOJsl JAHHBIX B ajI(aBUTHOM IIOpSAKE, MOMEHSB MeCTaMH x U y. OTOT
KOHCTPYKTOp OoJjblie He paboTaeT: Mmoje x HWHHIHAIU3UPYETCS IEePBBIM,
IIOTOMY 4YTO OHO IIEpPBOE B OIPEAEICHUM KJacca, U WHUIHMAIUZHPYETCs
3HAYEHUEM y+1, HO IIOJIE Y €IIEe He HHUIUAIU3UPOBAIIOCH.

HcnpaBpTe KOJ, MCKIIOYMB pacueT Ha ONPEICJICHHBIM  IOPSIOK
MHULUAJIA3ALHHN:

wilma::wilma( Int ix ) : y(ix * 10), x((ix *10) + 1)
{}

130. KoHCTPYKTOPBI KONUIi JOJKHBI HCII0JIb30BATH
CNMCKU MHUIHAJTU3ANNH YJIEHOB

VY HaciemoBaHUS TOXKE €CTh CBOM HPOOJIEMBI ¢ KonupoBaHHeM. KoHcTpyKTOp
KOIIMU BCE )K€ OCTAETCS KOHCTPYKTOPOM, IO3TOMY 3/I€Ch TaKXKe MPUMEHHMBI
pe3ynabTaThl OOCYXKACHUS TMPEAbIIYIIEro mpaBuia. Ecou y KOHCTpYKTOpa
KOIMU HET CIHCKA WHUIMAIW3AIMYA 4WICHOB, TO s 0a30BBIX KJIACCOB H
BJIO)KEHHBIX OOBEKTOB HCIIOJB3YeTCs KOHCTPYKTOP IO yMONYaHUIO. Tak Kak
CIHMCOK WHUIMAJIH3AIUN YICHOB OTCYTCTBYET B CJCIYIOIIEM OIPEICICHUH
KOHCTPYKTOpa KOINWH, TO KOMIIOHEHT 0a30BOro Kiacca B OOBEKTe
MIPOU3BOJIHOTO KJIaCCa MHUIMAIM3UPYETCS C HCIIONb30BaHUEM base (void), a
ToJIe s MHUITMAIM3UPYETCS C UCTIONB30BaHUEM string: :string (void):

class base

{

public:
base ( void ); // KOHCTPYKTOP IO yMOJIYaHMUIO
base ( const base &r ); // KOHCTPYKTOP KOIMUM

const base &operator=( const base &r );
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}i

class derived
{

string s; // KJacc mMMeeT KOHCTPYKTOP KOIMIUM
public:

derived( const derived &r )
bi

derived::derived( const derived &r )
{}

YroObl rapaHTHpPOBATh KOIMPOBAaHME TaKKe MOJSA string M KOMIIOHEHTa
6a30Boro kjacca B 00beKTe MPOU3BOJHOTO Kiacca, UCIOIb3YHTE Clieyoliee:

derived: :derived( const derived &r ) : base(r), s(r.s) {}

131. IIpou3BoaHbIE KJIACCHI T0JKHBI 00BIYHO ONPeE/IeIATh
KOHCTPYKTOP KONUM ¥ PyHKIHIO operator=( )

[Ipu HacnenoBaHMM €cThb M JApyras CBsi3aHHas ¢ KOMUpOBaHUEM Mpobiiema. B
omHOM MecTe pykooactBa'’ mo sspiky CH++ HEIBYCMBICIEHHO 3asBICHO:
"KOHCTPYKTOpHI U (yHKIHS operator= () He HacienyroTcs'. OmHako manee
B OTOM K€ JIOKyMEHTE TOBOPHUTCS, YTO CYIIECTBYIOT CHTYaIldH, B KOTOPBIX
KOMOWIATOP HE MOXET C€O03JaThb KOHCTPYKTOp KOMUU WM (DYHKUHUIO
operator= (), KoTopble Obl KOPPEKTHO BBI3BIBAINCH BCIEA 32 (DYHKIUSAMH
0azoBoro kjacca. Tak Kak HET TMPAKTUYECKOW PAa3HUIBI  MEKIY
YHACJIEeIOBAHHOW U CreHepUpOBaHHOM (QyHKIMsAMH Ooperator= (), KOTopble
HUYEro HE [eNaloT, KpoMme BbI30oBa (yHKUMHM 0a30Boro kiacca, TO 3Ta
HEOIPEIETICHHOCTh BbI3Baja MHOTO O€I.

51 nabiroman ABa MOJMHOCTHIO HECOBMECTHUMBIX TOBEICHUS KOMIMISTOPOB,
CTOJIKHYBIIMXCS C JTOM JuiaemMMmoil. HekoTopele KOMIHIATOPBI CUYUTAIN
MPAaBUIBHBIM, YTOOBI CTEHEPHUPOBAHHbBIE KOMITMISITOPOM KOHCTPYKTOPBI KOTIHIA
u  ¢yskoum  operator=()  BBBBIBAINCH  aBTOMATHYECKH  IIOCIE
KOHCTPYKTOpOB U (hyHKIMH operator= () 6a3oBoro kimacca (M BIOKEHHOTO
o6wexTa).!! DTo Kak pa3 TOT Croco6, KOTOPEI, 0 MHEHMIO GOJBIIMHCTBA,

' Kuura Dmmuc u Crpaycrpyna "The Annotated C++ Reference Manual” (Reading:
Addison Wesley, 1990), ucmonp3oBaHHas B KadecTBE 0a30BOT0 JOKyMEHTa KOMHUTETOM
ISO/ANSI no Cu++*.

*Umeercs mepeBojl Ha pycckuii a3pik non penakuueil A.I'yrmana "Cnpasounoe
PYKOBOOCMB0 NO A3bIKY npoepammuposanus Cu++ ¢ kommenmapusmu” (M.: Mup, 1992).
—IIpum.nepes.

" Koneuno, KOHCTpyKTOpBI Komuit ¥ QyHKIun operator= (), co3naBaeMsie BaMu (B
OTIIMYME OT KOMITWISATOPA), HUKOT/Ia HE BBI3BIBAIOT CBOMX JBOWHUKOB M3 0a30BOTrO Kitacca
ABTOMATHYECKH.
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peanmsyercs I3bIKOM IPOrPaMMUPOBaHUs. JIpyrHMH CIIOBaMH, CO CIIEAYIOIINM
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

b

derived x;

derived y = x; // BHBBBaeT KOHCTPYKTOP KoNmM 0as0BOTO Kjacca
// nna komupoBaHuMsa 6az30BOTO KJjlacca. Takxe
// BHI3BIBAET KOHCTPYKTOP KOMNUMU CTPOKM IJIS
// KOmMpOBAaHMSA MOJIA S.

x = y; // BH3EBaerT dOyHkUMIO 6a30BOTO Kkjlacca operator=() mnius
// xomnupoBauus 06a30BOTO KJjlacca. Takxe BH3HBAET
// CcTpokOBYW QYHKLMIO operator=() mJig KONMPOBAHMSA MOJS S.

Ecnmu OBl Bce KOMIMUIATOPBI pabOTald TakuM 00pa3oM, TO MpoOieMbl Obl HE
6buto. K HecuacTbio, HEKOTOpbIE KOMITMIJIATOPHI TNPHHUMAIOT Ty CaMylo
JUPEKTUBY '"He HacienyloTrcs" 3a UYHCTYH0O MOHETY. TOJIBKO — 4TO
Mpe/ICTaBICHHbI KoA He OyaeT paboTaTh C ATUMH KOMIMWIsATOpaMu. B Hux
CT€HEpUPOBAaHHbIE  KOMIIMJISATOPOM  KOHCTPYKTOp KONMUU W (PyHKIUS
operator= () NpoOW3BOMHOTO Kiacca JEHCTBYIOT Tak, Kak Oynro OBl WX
SKBHBAJIEHTHI B 0a30BOM Kkiacce (M BJIOKEHHOM OOBEKTE) IPOCTO He
CYHIECTBYIOT. JIpyruMu cioBamMH, KOHCTPYKTOp IO yMOJIYaHHIO — 0€3
apryMEHTOB — BBI3BIBACTCS JUUIsI KOMTUPOBAHUsI KOMIIOHEHTa 0a30BOTO Kiacca,
a TMOWIEHHOE KOMUPOBAaHME — KOTOPOE MOXKET BBINOIHATHCS IPOCTO
¢yHKIMeN memcpy () — HCHOJIB3yeTcs M mond. Moe INOoHMMaHue
nepecMoTpeHHoro mpoekra cranaapra Cu++ ISO/ANSI mo3Bomsier cruenath
BBIBOJl, YTO TaKoe IIOBEJEHHE HEKOPPEKTHO, HO B TEYCHHE HEKOTOPOro
BPEMEHH BaM MPHJETCS pacCUMThIBaTh Ha Xyjulee, 4ToObl oOecreuyuBaTh
nepeHocuMocTb. Cie10BaTeNnbHO, 3T0, BEPOSITHO, XOpOIIasi MbICIb — BCerja
MOMENIaTh B TPOU3BOAHBIA KJIacCc KOHCTPYKTOP KONUM U  (QYHKIHUIO
operator= (), KOTOpbIE€ SBHO BBI3BIBAIOT CBOMX JBOWHUKOB M3 0a30BOT0O
Kiacca. BoTr peanmzanus mpenblIyliero Mpou3BOAHOIO Kiacca JJIs CaMoro
XYJIIETO CayyYasi:

class derived : public base
{

string s;
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public:

derived( const derived &r );

const derived s&operator=( const derived &r );
}i

/=
derived: :derived( const derived &r ) : base(r), s(r.s)
{}
e
const derived &derived::operator=( const derived &r )
{

(* (basex*)this) = r;

S = r.s;

}

Crrcox HHUIUAJIN3alU YJICHOB B KOHCTPYKTOPC KOIIMH OIIMCAH pPaHEC.

Craenyromuii oTpbIBOK U3 (QyHKIMKE operator= () HyXIaeTcsi B HEKOTOPOM
IIOSICHCHHUM .
(* (base*)this) = r;

VYkazarens this yka3siBaeT Ha BeCh TEKYIIHI 00BEKT; J0OAaBICHHUE OmepaTopa
NpUBEACHUS peoOpa3yeT ero B yKas3arelb Ha KOMIIOHEHT 0a30BOr0 Kiacca B

TekylmeM o0bekTe — (base*)this. (* (base*)this) sBuseTcs camMmum
00BEKTOM, a BbIpaxkeHHe (* (base*)this) = r mepegaer 3ToMy OOBEKTY
cooOmieHne, BbI3bIBas (QyHKOUIO oOperator=() 06a3oBoro kiacca s

nepe3anucyu HHGOpMaNnH U3 IPAaBOro ONepaH/a B TEKyIInii 00beKT. Bol Morim
OBl 3aMEHUTH ITOT KOJI TAKUM 00pa3oM:

base::operator=( r );

HO s BUAET KOMIIHISTOPBI, KOTOpbIe OPaKyloT 3TOT OIepaTop, eciiu B 6a30BOM
KJlacce He 0ObsBIIeHa IBHO QyHKIMSI operator= (). [lepBas hopma paboTaer
HE3aBUCUMO OT TOro, oOBsiBIeHa siBHO operator= (), umu Her. (Eciu He
oOBsIBIIEHa, TO y Bac OyAeT N0 YMOJYAHUIO PEATU30BAHO TOWICHHOE
KOIUPOBAHUE).
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132. KOHCTPYKTOPBI, He MPeIHAZHAYEHHbIE J1JI
npeodpa3oBaHUs THUIIOB, T0JZKHBI MMETh JIBa UJIH
0os1ee aprymenTa”

Cut++ ucnonb3yeT KOHCTPYKTOPBI JUIsi mpeoOpazoBaHus TumnoB. Hampumep,
KOHCTPYKTOp char* B 9-0if cTpoke nucTtuHra 7 Ha cTpaHuie 155 Takxke
o0pabaThIBaeT CIIEIYIONIYIO OTICPAITUIO TIPUBEICHUS:

char *pchar = "a6er";
(string) pchar;

3anlOMHHUTE, YTO TPUBEJICHUE SIBJIAETCS Olepaluell BPEeMEHU BBINOJIHEHUS,
KOTOpas CO3/1a€T BPEMEHHYI0 MEPEMEHHYIO HY>KHOTO THIA U UHUIUATIUZUPYET
ee u3 aprymeHta. Ecinu mnOpuUBOAMTCSA KiIacc, TO M9 HWHUIHAAIA3ALINAH
WCIIONIb3YeTCS KOHCTPYKTOp. Clrienyromuii Koa paboTaeT MpeKpacHo, MOTOMY
YTO CTPOKOBas KOHCTaHTa char* OecnpensaTcTBEHHO mpeoldpa3yercs B
string s nepenaun B GpyHKIuoO f () :

f( const string é&s );

//
f( "benubepna" );

Hp06neMa COCTOUT B TOM, 4YTO MBI HHOT'Ja HEC XKEJIaEM HCIIOJIB30BATh
KOHCTPYKTOP HJIs1 HEABHOT'O HpeO6pa3OBaHI/IH TUIIOB. PaCCMOTpI/IM CJ'ICIIYIOHII/Iﬁ
KOHTCﬁHep MacCCHBa, KOTOPBIM MoAACPIKUBACTCA HCHO“II/ICHCHHI:Jﬁ
KOHCTPYKTOP, OTPENEISIONINNA pa3Mep ITOT0 MacCHBA!
class array
{
/] ...
public:
array( Int initial size );

}i
BeposiTHO BBI BCE K€ HE 3aXOTUTE, YTOOBI CISAYIONMNMA KO paboTa:

f( const array &a );
//

£ ( isﬁpper(*str) )
(OToT BBI3OB mepenaeT f () MyCTOH OJHOZJIEMEHTHBI MAacCHUB, €CIIH *str
COCTOHT W3 3arjlaBHbIX OYKB, WJIM MaccHB 0€3 JIEMEHTOB, €CliU *str — U3
CTPOYHBIX OYKB).

EnuHCTBeHHBIM €mOCOOOM IMONABJIEHUS TAKOTO TIOBEACHUS  SIBISETCS
no0aBJIeHHEe BTOPOTO apryMEHTa B KOHCTPYKTOP, TOTOMY YTO KOHCTPYKTOPHI C
HECKOJIbKUMH apryMEHTaMH HUKOT/Ia HE UCTIOJIb3YIOTCSl HESIBHO:

* CranmapToM sI3BIKa JJIs 3TOTO MIPETyCMOTPEHO KiroueBoe cioBo 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 );

DTO MO HACTOSIEMY YPOAINBO, HO Y HAC HET BBIOOpA. 3aMeThTe, UTO 51 HE Aaj
apryMeHTy bogus UMEHH, IOTOMY YTO OH HCIIOJB3YeTCs TOJNBKO JJIS BRIOOpa
GyHKITUH.

133. UcnoJib3yiiTe CYETYMKH IK3EMILISAPOB 00bEKTOB
JJIsi MHUIMAJTU3a0M1 HA YPOBHE KJlacca

Heckonbko pa3genoB Hazajg s paccMaTpuBall MCIOJIb30BAaHUE CUETUYHKA
CTATUYCCKUX TJIOOANBHBIX OOBEKTOB JUISl YIPABJICHHS WHUIIMATU3ANMIMHU Ha
ypoBHe Oubnunoreku. B Cut++ y Hac ecTs Jyulive BapuaHThl, TOTOMY YTO MBI
MOJKET WCIIOJIh30BaTh OMpEeIICHHe Kiacca Ui OrpaHWYeHHs o0JjacTh
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(); // nocnenHee OxHO

}

Haxkoner, cueT4nk 5K3eMIUIIPOB 00BEKTOB MOKET OBITh TaK)KE MCIOJIH30BaH B
KayecTBe CYETUMKA YKCIa BBI30OBOB MJIsi OOECHeUeHUs MHHUIMAIU3alUu Ha
YpOBHE HOJIPOrPaMMBI:
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static iInt have been called = 0;
if( 'have been called )
{

have been called = 1;
do one time initializations();

134. N30eraiiTe MHUNMAJU3ANMUN B JIBA IPUEMa

135. Cynepo0.J10:xxkn Ha Cu++ 1/ CylIeCTBYIOIIUX
HHTep(PeiicoB peKo XOPoIIo padoTarT

Kak mpaBuio, mnepeMeHHas JO/DKHA HWHHIIMAIU3UPOBATHCS BO  BpEeMs
00bsBIEHNUS. PasfeneHue  HMHUNMAIU3AUUA U OOBSBICHUS  MHOTIA
00yCJIOBIMBAETCS TUIOXUM IIPOSKTUPOBAHUEM B IIPOrpaMMe, KOTOpast HalucaHa
HEC BaMH, KaK B CJ'IC,ZIYI-OIHCM (I)paFMCHTe, HAITMCaHHOM JIsI BBIITIOJIHCHUSA
coBMecTHO ¢ oubnuorexoit MFC Microsoft:

f( CWnd *win ) // CWnd - 3TO OKHO
{

// Crnemywomas cTpoka 3arpyxaer "Oybep" ¢ mamnkom OKHa
// (TexcToM B CTPOKEe 3aroJjioBKa)

char buf[80]; /* =%/
win->GetWindowText (buf, sizeof (buf));
//

}

Tak kak s JOJKEH BBIIOIHUTh MHULMAIU3ALMIO IIPU IIOMOILHX SIBHOTO BBI30BA
(GYHKIMH, TO yMBIIUICHHO HAapyIlalo CBOE NMPaBUJIO "OJUH OMEpaTop B CTpoke"
111 TOTO, YTOOBI, 110 KpaiHel Mepe, BMECTUTh O0BSIBICHUE U MHULIMAIN3ALUIO
B OJIHOW U TOM K€ CTPOKE.

3/1ech MMEEeTCsl HECKOJIBKO MpoO0seM, IepBasi U3 KOTOPBIX 3aKIHYaeTcs B
IUIOXOM MPOEKTUPOBAaHUM Kiacca CWnd (MpeacTaBisiomeM OKHO). Tak kak y
OKHa €CTh "TEKCTOBBIN" aTpuOyT, XpaHAIINHA 3aroJ0BOK, TO BbI JOJKHBI HUMETh
BO3MOKHOCTb JIOCTYTIa K 3TOMY aTpruOyTy OAOOHBIM 00pa3oM:

CString caption = win->caption();
U BbI JOJIXDKHBI UMETh BO3MOKHOCTbH MO,[LI/I(bI/II_II/IpOBaTI: 9TOT anI/I6YT Tak:
win->caption () = "HoBOe comnmepxaHue";
HO BbI HEC MOXECTEC CACJIAaTh 3TOI'O B TeKymefI pcaiun3anuru. I'maBHas np06neMa
coctouT B ToM, OmbOmmoreka MFC He Obuia CHpOEKTHpOBaHa B OOBEKTHO-

OpPHEHTHUPOBAaHHOM JyXeé — T.€. HauyaThb C OOBEKTOB, 3aT€M BBHIOpATh, KakKue
COOOIIeHus TIepeiaBaTh MEXKIY HUMH M KaKUMH aTpuOyTaMu WX HaJeHTh.
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Bmecto »Toro mpoektupoBmikd Microsoft Hadamm OT CYMIECTBYFOIIETO
nponenypHoro wuHrepdeiica (API Cu — wuHrepdeiica mnpuKIaIHOTO
nporpammupoBanus a1 Windows Ha Cu) U 100aBUIM K HEMY CYNEpOOJIOKKY
Ha Cut+, TeM caMbIM YBEKOBEUMB BCE TPOOJIEMBI CYIIECTBYIOLIETO
uaTepperica. Tak xak B APl Cu Obuta QyHKIES ¢ HWMEHEM
GetWindowText (), TO MPOSKTUPOBIIMKN 0€33a00THO CHIMUTHPOBAIHN TaKOH
BBI30B ITPH MOMOIIU (PYHKIMU-UWIEHA B CBOeH 00onouke CWnd. OHM OCTaBHIN
3arU1aTy Ha MHTepdeic npyu MoMOIIHU CIIeAYIOIIEro BbI30Ba:

CString str;
win->GetWindowText ( str );

HO 3TO — HE peIIeHHEe IO JBYM IpHYMHAM: MO-TPeXKHEMY Tpelyercs
MHUIMAIN3a1KA B JIBA TIpUEMa, U apTyMEHT SBIISIETCS CCHUIKOM Ha pe3yJsIbTar.

['maBHBIN ypOK COCTOUT B TOM, UYTO MPOEKTHI, OCHOBAaHHBIE HA MIPOLEAYPHOM
MOJIX0/I€, PAAUKAIBHO OTIMYAIOTCA OT OOBEKTHO-OPUEHTHPOBAHHBIX MPOEKTOB.
OObBIYHO HEBO3MOXHO HCIIOJIB30BaTh KOJ M3 OAHOTO NPOEKTa B JAPYroM 0e3
oonpmioit mepepabotku. I[Ipoctass obomouka u3 kimaccoB Cut+ BOKpyr
MPOLEAYPHOTO MPOEKTa HE CAENAET €ro 00bEKTHO-OPUEHTUPOBAHHBIM.

[HoyuuTenbHo, 1 qymMaro, MOLIAPUTh BOKPYT B MOUCKAX PEIIEHUS TEKyILeH
npo0sieMsl ¢ momonisio Cu++, HO TIpeaympekIa Bac — 3/1€Ch HET XOPOIIIETO
peuieHus (KpoMme MepenpoeKTupoBaHus OuOimoTekn kiaccoB). Mos mepBas
MOTIBITKA ClIeTaTh 000I04YKY BOKPYT CWnd Moka3zaHa Ha JucTuHre 11.

s oOecreueHHs  BO3MOXKHOCTH — win->text () = "HoBel1
3arosoBOK" HEOOXOJIMM BCIIOMOTATENbHBIN Kiacc (window: :caption).
Bb130B text () Bo3BpamiaeT 0OBEKT 3arojioBKa, KOTOPOMY 3aTeM IepeaaeTcs
co00I1IeHNE TPUCBANBAHUEM.

I'maBHast npoGnema Ha nuctuHre 11 3akimoyaercs B TOM, 4To OMOIHOTEKA
MFC wumeeTr MHOTO KJIACCOB, YHACIEIOBAaHHBIX OT CWnd, W HHTEpeiic,
peain30BaHHBI B Kiacce window, He OyAeT OTpaxeH B JAPYTHX MOTOMKax
CWnd. Cut+ sBIsIeTCS] KOMIUINPYEMBIM SI3bIKOM, TIO3TOMY HET BO3MOXKHOCTH
BCTaBJIATH KJIAacC B CEPEMHY HEpapXuu KJIaccoB 0€3 M3MEHEHHUs HCXOIHOIO
Koza.

Jluctunr 12 ompepnensier npyroe pemenue ansa cmecu Cu++ ¢ MFC. §
BBIZIEIMIT KJacCc window::caption B OTAENbHBIM KJIACC, KOTOPBIN
NPUCOEIMHAETCS K OKHY, KOIJla OHO HHuuuanusupyercd. Mcmnonw3yercs
0TOOHBIM 00pa3oM:

£ (CWnd *win)

{

caption cap( win )

CString s = cap; // nommepxuBaercs npeobpasoBauve B CString.
cap = "HOBHI 3arojioBok"; // MCHOJB3yeT oOlepaLyio
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// operator=(CStringé&)
}

MHe He HpaBHUTCS TO, YTO WU3MEHEHHE 3arojioBKa caption MEHSET TaKKe
OKHO, K KOTOPOMY 3TOT 3ar0JIOBOK MIPUCOEJNHEH B 3TOM IOCIEIHEM IpUMEpe.
CkpbITas CBSI3b MEXKAY JBYyMsi OOBEKTaMH MOXXET cama 1o cebe ObITh
HUCTOYHUKOM HEAOpa3yMeHHU, OyIydd CIHIIKOM IOXOXEeH Ha MOOOYHBIN
addekr makpoca. Kak Obl TO HU ObLIO, JUCTHHT 12 pemaer mpodiiemy
VHHIIAATT3AINH.

JInctunr 11. O6eptka u1st CWnd: niepBasi MONbITKA

1 class window : public CuWnd

2

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( void );

17 };

8 //-———————
19 caption window::text( void )

20 {

21 return caption( this );

22}

23 /)

24 window::caption::operator CsString( void ) const
25 |

26 CString output;

27 target window->GetWindowText ( output );

28 return output; // BO3BpamaeT KOIUIO

29 1}

30 /) /e e e

31 const caption &window::caption::operator=(const CString &s)
32 {

33 target window->SetWindowText( s );

34 return *this;

35 1}
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JIuctuHr 12. 3aroa0BOYHBIA 00BEKT

1 class caption

2 A

3 CWnd target window;

4 public:

5 window text ( CWnd *win ) : target window( win ) {};
6

7 operator const CString( void );

8 const CString &operator=( const CString &r );
9 s

10

11 inline caption::operator CString( void );

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 // BozBpamaeT Tun CString (BMECTO THUIa 3aTOJIOBKA

21 // "caption"), nosromy Oymer cpabaTwBaTe a = b = "abs"
22

23 target window->SetWindowText ( s );

24 return s;

26 }
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Yacrtb 81. BupryasibHbie GyHKIIUM

Bupryanenpie  QyHKIMHM ~ NOPHIAIOT  OOBEKTY  HPOHM3BOJHOIO  Kiacca
CIOCOOHOCTh MOAU(UIMPOBATH IIOBEJCHUE, OIPEAEICHHOE Ha YpOBHE
6a3oBoro kjacca (WIM MPEIOCTaBUTh KAaKUE-TO BO3MOXHOCTH, B KOTOPBIX
0a30BBIii KJIacC MCIBITHIBAT MOTPEOHOCTH, HO HE MOT MX PEeaM30BaTh OOBIYHO
n3-3a TOTO, 4TO MHOpMAaNUs, HyKHAS UL 3TOM peann3annu, oObsIBISETCS Ha
YpPOBHE MpPOM3BOJHOrO Kjacca). BupryanpHble (QYHKIHM — SBISIOTCS
LEHTPAIbHBIMU JUJIS1 00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUS, MOTOMY
YTO OHH IMO3BOJISIOT BaM OIPEIETUTh 0a30BbIi Kiacc OOIero Ha3HA4YeHUs, He
TpeOysl 3HAHUS OCOOCHHOCTEH, KOTOPHIE MOTYT OBITh TPEIYyCMOTPEHBI JIUIIIH
MIPOM3BOIHBIM KJIACCOM. BBl MOXeTe mucath nmporpaMmy, KOTopasi IyMaeT, 4To
MaHUIyJIUpyeT o0bekTaMH 0a30BOro Kjacca, HO Ha cCaMOM Jelie BO BpeMms
BBITIOJIHEHHSI BO3/ICHCTBYET Ha OOBEKTHI MPOU3BOIHOTO Kiacca. Hampumep, BbI
MOXXE€T€ HAIMCaTh KOJ, TMOMENIAINN OOBEKT B OOOOIICHHYIO CTPYKTYpY
JTAHHBIX data_structure, HO Ha CaMOM JICJIC BO BpPEMs BBIIIOJHCHHUS OH
BCTaBJIIET €ro B tree wim linked list (kiaccel, HPOU3BOJHBIE OT
data structure). OT0 HacTONbKO  (QyHAAaMEHTallbHAas1  OOBEKTHO-
OpUEHTHpOBaHHasl omepanus, 4ro mporpaMMa Ha Cu++, KoTopas He
UCTONB3YeT  BHUPTyalbHble  (YHKIMHM,  BEPOSTHO, MPOCTO  IIJIOXO
CIIPOEKTHPOBAHA.

136. BupryaabHbie pyHKIMHA — 3TO Te QyHKIUHN, KOTOPbIE
Bbl HE MO’KeTe HANMCATH HA YPOBHE 0a30BOr0 KJacca

BupryanbHele (YHKIMHM CyIIECTBYIOT paad JAByX Leseil. Bo-mepBbix,
BUPTYalbHble (QYHKIHH ONPEEIISIOT BO3MOXKHOCTH, KOTOPbIE JIOJKHBI UMEThH
BCE MPOM3BOJHBIE KJIACChl, HO KOTOpbIE HE MOTYT OBITh peaJn30BaHbl Ha
ypoBHe 6a3oBoro kiacca. Hampumep, Bbl MOXKeTe CKa3aTb, YTO BCE OOBEKTHI-
¢burypsl shape J0KHBI OBITH CIIOCOOHBI ceOs pacneuyaraTb. Bbl He MoxeTe
HanucaTh (yHKIMIO print () Ha ypoBHe 0a30BOro Kjacca, MOTOMY 4TO
reoMeTpuueckas HMHGOPMAIMs XpaHUTCS B IPOM3BOAHBIX Kiaccax (Kpyre
circle, nmuHUM line, MHOTOYroJibHHKE polygon U T.1.). [loaTomy BBI
Jenaere print () BupTyaapHOM B 0a30BOM Kiacce U (DaKTHUECKU
omnpezenseTe 3Ty (PyHKIUIO B IPOM3BOAHOM KJIacce.

Bropoii 1enpio SBISAIOTCA BCIOMOTaTelIbHbIE BHUPTyallbHbIE (YHKIHU.
Bo3pMmeMm B kauecTBe nmpumepa Haull kiiacc storable. [l XxpaHeHus oObekTa
B OTCOPTHPOBAHHOW CTPYKTYp€ NaHHBIX COXPAHAEMbIH OOBEKT JOJKEH ObITH
CHIoCOOEH CpaBHUBAaTh ce0s C APYTUM COXpaHEHHbIM 00bekToM. To ecTh 3Ta
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¢byHKIMS 6236l TaHHBIX OYET BBITIISAICTh MPUMEPHO TaK:

add ( storable *insert )

{
storable *object already in database;
//
if( object already in database->cmp (insert) < 0 )
// BCTaeBUTb OOLEKT B 0Oasy IJaHHBEX

}

OOBeKkT storable HE MOXKET ONPENeTUTh (QYHKIHIO cmp (), MOTOMY YTO
uHbopMalus, HeoOXoaAuMas Juis CpaBHEHHs (KJIIOY), HAXOJUTCS B OOBEKTE
NpPOM3BOJHOIO Kilacca, a He B 0a30BoM kiacce storable. [loaTomy BbI
nenaere (pyHKIUIO BUPTyallbHOU B Kilacce storable M NpeaycMaTpUBaeTe ee
B MPOM3BOJHOM Kitacce. KcTatu, 3TH BcroMoraTenbHble (YHKIMH HUKOTJa HE
OynyT oTKpbITHIMU (PUbliC).

137. BupryanbHast QyHKUMS He SIBJIAETCH BUPTYaJIbHOM,
€CJIM BbI3bIBAETCH U3 KOHCTPYKTOPA WJIHN
AeCTPYKTOpa

OTO HE CTOJBKO MPABUIIO, CKOJIBKO KOHCTATAIMs (aKTa, XOTs OHAa U OyJeT A
MHOTUX HEOXXUJAAHHOCTHIO. ba3oBble KIAcChl HHUIMAIU3UPYIOTCS TEpes
NpOM3BOAHBIMU  KiaccamMu. K Tomy ke, MO-BUAMMOMY, (PYHKIIMU
MPOHM3BOTHOTO KJIACCa MMEIOT JIOCTYII K JIaHHBIM 3TOTO KJlacca; B HHOM CITydae
He OBUIO OBl CMBICITA B MOMEIIEHUH ITHX (DYHKIUH B TMPOW3BOIHBIN Kiacc.
Ecim  Ob1  KkoHCTpykTOp 0a30BOro Kijacca MOT BBI3bIBaTh  (DYHKIIUIO
MPOM3BOJHOIO KJacca dYepe3 MEXaHW3M BHPTYadbHBIX (QYHKIUH, TO 3Ta
¢yHKIMs Moria Obl C TONB30H HMCIOJNB30BaTh MHULIUAIN3WPOBAHHBIE OIS
JAHHBIX TPOU3BOJHOTO KJIacca.

Yrobbl cnenarh CyTh KPUCTAIbHO SICHOM, JaBalTe B3IVISHEM Ha TO, YTO
MPOUCXOAMUT MOJA KarmoToM. MexXaHu3M BHPTYalbHBIX (YHKIHUI peanu30BaH
MOCPEICTBOM TaOIHIbI yKa3arenel Ha ¢yHkuuu. Koraa Bel 00OBsiBIIsIETE KiTacc,
MOTOOHBIH CIIEAYIOMEMY:

class storable

{

int stuff;
public:

storable( void );

virtual void print( void ) ;
virtual void virtf( void ) ;
virtual Int cmp ( const storable &r ) = 0;

int nonvirtual( void );
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storable::storable ( void ) { stuff = 0;

}
void storable::print( void ) { /* maTepman mOjs OTJamKM print */

}

void storable::virtf( void ) { /* penait uro-Hubyns */
}

int storable::nonvirtual( void ) {

}

.HC)KB.H_IGG B OCHOBC OIIPpCACIICHUC KJlacCa (CreHepI/IPOBaHHOG KOMHI/IJ'IFITOpOM)
MOXKET BBITJIAACTH HO,Z[06HO OTOMY:

int storable print ( storable *this ) { /* ... */ }
int storable virtf ( storable *this ) { /* ... */ }
int storable nonvirtual ( storable *this ) { /* ... */ }
typedef void (* vtabl[]) (...); // maccuB ykaszaTesieit Ha OYHKLUK

_vtab storable vtab

{

storable print,

_storable virtf,

NULL // MeTKa-3anoJIHUTes b IOJd OYHKUUM CPpaBHEHMUSI

}i

typedef struct storable
{

storable vtab * vtable;

int stuff;
}
storable;
_storable ctor( void ) // KOHCTPYKTOP
{

_vtable = storable vtable; // 31y crpoxky nobapiserT

// KOMOUJIATOP.

stuff = 0; // 2Ta CcTpoka M3 MCXOLOHOTO

KoIa.

}

Korna BbI BeI3bIBa€TE HEBUPTYAIBHYIO (DYHKITHIO, CTIONB3YS TaKOH KO, KaK:

storable *p;
p->nonvirtual () ;

TO KOMIIWJIATOP B HeﬁCTBHTCHBHOCTH TCHCPHUPYCT:

_storable nonvirtual( p )
Ecnu BBI BBI3BIBaCTE BUPTYAIBHYIO (DYHKITUIO, TIOJJOOHYFO 3TOM:
p->print () ;

TO ITOJIYHYaCTC HECUTO COBCPUICHHO OTJIMYHOC:
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( p-> vtable[0] ) ( p );

BOT TakuM-TO OKOJBHBIM MYTEM, MOCPEACTBOM ATOH TaOiHIBI U PabOTAIOT
BupTyanbHble ¢QyHkuuu. Korma Bbl BbI3bIBaeTe (DYHKIMIO IPOU3BOIHOTO
KJacca IpU MOMOIIM yKazaTens 0a30BOro Kjiacca, TO KOMIWIATOP Jake He
3HAET, YTO OH oOpalaercs K pyHKIMHU IPOU3BOAHOIO Kiacca. Hampumep, BOT
orpezesieHue MPOU3BOIHOTO KJIacca Ha YPOBHE UCXOAHOI0 KOJA:

class employee : public storable
{
int derived stuff;
/]
public:
virtual iInt cmp( const storable &r );
}i

/* BupTyanpHEl */ Nt employee::print( const storable &r ) { }
/* BuprTyaspHelt */ Nt employee::cmp ( const storable &r ) { }

A BOT 4uTO CACJIaCT C HUM KOMITHUIIATOP:

int employee print( employee *this ) { /* ... %/}
int employee cmp ( employee *this, const storable *ref r )
{/* ... %/}

_vtab employee vtable =
{
_employee print,
_storable virtf, // TyT HeT 3aMelleHMs B NPOMBBOIHOM KJjacce,
// TO®TOMYy WMCIOJIb3yeTCa yKaszaTejlb Ha
// byHKUMI Ga30BOTO KJjlacca.
_employee cmp

}i

typedef struct employee
{
_vtab * vtable; // TeHepupyeMoOe KOMIMJISTOPOM I[10JI€ IaHHBIX .
int stuff; // Tome 6a30BOTO KJjacca.
int derived stuff; // lose, mobarBjeHHOEe B OOBABJIECHUU
// NPOM3BOONHOTO KJACCa.

}

employee;
_employee ctor( employee *this ) // KOHCTPYKTOpP [HO yMOJIYaHMO,
{ // TeHepupyeMHIl KOMIMUJISTOPOM.
_storable ctor(); // Ba3oBHE KJaCCh MHMIMAJIM3UPYIOTCH
// B mepByK ouepelb.
_vtable = employee vtable; // Cospmaercsa rabnuia BUPTYaJIbHBIX

} // OYHKLMIA.

Komnunsatop mnepenucan Te sdeliku B TaOiule BUPTYaTbHBIX (YHKIIHA,
KOTOpBIE COJEp’KaT 3aMEUICHHbIE B IIPOM3BOAHOM KJIacC€ BHUPTYalIbHBIE
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¢bynakuu. BupryansHas yHkmms (virtf), Kotopas He OblIa 3aMelieHa B
MIPOU3BOJIHOM KJIAacCe, OCTACTCS MHUIUAIM3UPOBAHHON (yHKIMEH 0a30BOro
KJacca.

Korza BBI co3maeTe BO BpeMsl BHIIIOTHEHUS 00BEKT TAKHM 00pa3oM:

storable *p = new employee();

TO KOMITWISATOP HAa CAMOM JI€JI€ TEHEPUPYET:

storable *p;

p = (storable *)malloc( sizeof(employee) );

_employee ctor( p );
Bb130B _employee ctor () cHadajga MHUIMAIU3UPYET KOMIIOHEHT 0a30BOro
Kjacca IIOCPEJCTBOM BbI30Ba sortable ctor (), KoTopas Jo0OaBisieT
TaOJIMITy 3TOM BUPTYaIbHON (YHKITMHM K CBOCH TAaOJIHIIE U BBITIOTHAETCS. 3aTeM
yIpaBJIeHUE nepenaercss oOpaTHO K employee ctor () MU yKas3aTelb B
TabJHIIe BUPTYAIbHOW (PYHKIIMU MEPENICHIBACTCS TAaK, YTOOBI OH yKa3bIBall Ha
TaOJIMIly TPOU3BOIHOTO Kilacca.

OtMeTbTe, YTO, XOTS p TENEPh YKa3bIBAET HA employee, KOJ p—>print ()
TEHEPUPYET TOYHO TAKOM K€ KOJI, KaK U paHbIIe:

( p-> vtable[0] ) ( p )’

Hecmotpss Ha 3TO, Temepb p yKa3blBaeT Ha OOBEKT MPOW3BOJIHOIO Kiacca,
MOATOMY BBI3BIBAETCS BEPCUS print () W3 MPOM3BOJHOIO Kiacca (Tak Kak
_vtable B O00BEKTe TNPOU3BOJHOIO Kjacca YKas3blBaeT Ha TaOJuIly
Mpou3BOAHOTO Kiacca). KpaitHe HeoOxoammo, 4ToObl 3TH JBE (GYHKIIUU
print () pacmoJjiarajJuch B OJHOH M TOW XKe SYCHKEe CBOUX TAOJIHI] CMEIICHUH,
HO 3TO 00ecreynBaeTCsi KOMIMIATOPOM.

Bo3sBpamasich kK OCHOBHOMY CMBICITY JTAHHOTO MpaBwjia, OTMETUM, YTO MPHU
pPacCMOTPEHHH TOTO, KakK pa0oTaeT KOHCTPYKTOpP, BaXXeH IMOPSAIOK
uHUIMa3anui. KOHCTPYKTOp MPOU3BOTHOTO Kilacca Mepe TeM, Kak OH 4To-
nubo caenaeT, BbI3bIBAET KOHCTPYKTOp 0a3zoBoro kiacca. Tak kak _vtable B
KOHCTpYKTOpe 0a30BOro Kjiacca yKasblBaeT Ha TaONHIy BHUPTYaIbHBIX
¢yHKIME 0a30BOr0 Kiacca, TO BBl JIMIIAETECh JOCTYINAa K BHPTYaJbHBIM
¢yHKIMsAM 6a30BOro Kjacca MoOCjie TOro, Kak BbI3BaJM MX. BbI30B print B
KOHCTPYKTOpe 0a30BOT0 Kjlacca BCE Tak ke JIaeT:

( this-> vtable[0] ) ( p );

HO vtable ykasplBaeT Ha TaOnuuy 0a30Boro kmacca M vtable[O]
yka3blBaeT Ha (yHKiMI0 0a3zoBoro kiaacca. ToT ke caMblii BEI3OB B
KOHCTPYKTOpPE IPOM3BOIHOIO KJacca JacT BEPCHI0 print () NPOU3BOJHOIO
Kjacca, IMOTOMy 4To vtable OyAeT IepeKkpbITa yKazaTelleM Ha TaOIHILy
HPOM3BOIHOTO KJlacca K TOMY BPEMEHH, KOT/la OblIa BbI3BaHA print ().
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XoTa s W HE TOKasbIBaJl 3TOTO TMPEXIE, TO K& CaMoe IPOUCXOAWUT B
nectpykrope. IlepBoe, 4To nenaer AeCTpyKTOp, — 3TO MOMELIaeT B _vtable
yKa3aTellb Ha TaOJHIly CBOEr0 COOCTBEHHOTO Kiacca. TONBKO MOCie 3TOro oH
BBINOJIHSCT HANMCAaHHBIA BaMHM KOJA. JleCTpyKTop NpOM3BOJHOTO Kiacca
BBI3BIBACT JIECTPYKTOp 0a30BOr0 Kjlacca Ha BBIXOJE (B cCaMOM KOHIE — I10CIIe
TOT0, KaK BBIIIOJHEH HAIMCAaHHBIN 110JIb30BaTENEM KOJ).

138. He BbI3bIBaliTE YMCTO BUPTYaJIbHble QYHKIIUM U3
KOHCTPYKTOPOB

OTO TpaBWIO BBITEKAET M3 TOJBKO YTO PACCMOTPEHHOW KapTHHBI.
Omnpenenenne "ducto" BUPTyasnbHOW (PpyHKIHU (Y KOTOpoW =0 BMECTO Teja)
OPUBOJUT K TOMY, YTO B TaOJIMIy BUPTyaJbHbIX (DYHKUMH 0a30BOro Kiacca
noMermaercss NULL BMecTo OObIHOTO ykaszarens Ha ¢yHknuioo. (B ciyuae
"qucTo" BUPTyalbHOM (YHKIMHM HET (YHKIHH, HAa KOTOPYIO HE00X0IUMO
yKa3biBaTh). Ecnu Bbl BBI3bIBACTE YHUCTO BHUPTYAIbHYIO0 (YHKIUIO U3
KOHCTPYKTOpa, TO HCIOJIb3yeTe Talbiuily 0a30BOro Kiacca M Ha CaMoOM JIelie
BBI3bIBACTC (DYHKIMIO TpU HOMOIIM yKaszarens NULL. Bel momyunTte namn
oneparuBHoi mamsth Ha MamuHe ¢ UNIX m "OOmas ommnbka 3amuthl" B
cucreme Windows, Ho MS-DOS mnpocTo HCIOTHHUT TO, YTO Bl MPOCHIH, U
HOIBITAETCS BHIIOJIHUTH KO IO ajpecy 0, CYUTask €ro MpaBHIbHBIM.

139. JlecTpyKTOpBI BCeraa A0/KHBI 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 BBI30B:

base *p = new derived;
/..
delete p;
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3alOMHHUTE, YTO KOMITWIATOP HE 3HAET, YTO p Ha CaMOM JieJie yKa3bIBaeT Ha
00BEKT TMPOM3BOAHOIO Kiacca. OH HMCXOIUT M3 TOTO, YTO P YKa3bIBacT Ha
00BsBICHHBIH THIT base. CienoBatensHo, delete p B JEHCTBUTEIBHOCTH
MpeBpaIiaeTcs B:

_base destructor(p);
free(p);

JlecTpykTOp TpPOM3BOAHOTO Kjacca HUKOI/Ia HE BBI3bIBaeTCA. Eciu BB
MEePEONPeIeIUTE ITH KIIACCHI, C/IETaB AECTPYKTOP BUPTYaIbHBIM:

virtual ~base() { /* ... */ }

TO KOMIIMJIATOP MOJIyYUT JOCTYH K HEMY IPU IMOMOIIX TaOIUIbl BUPTYaJIbHBIX
¢GbyHKIMH, TpocTO Kak K Jr000i npyroit BupryanbHOM ¢yHkumu. Tak kak
JeCTPYKTOp Tenepb BUpTyanbHbll, To delete p mpesparaercs B:

( p—> vtable[DESTRUCTOR SLOT] ) (p);

Tak kak p yka3plBaeT Ha OOBEKT MPOU3BOAHOIO Kjacca, TO Bbl IMOJIyYaeTe
JIECTPYKTOP MPOU3BOTHOTO KIIacca, KOTOPHIN MOCIIE BBHITIOJHEHUS KOMIIOHEHTHI
MIPOU3BOTHOTO KJIacCa BBI3BIBAET AECTPYKTOP 0A30BOTO.

140. ®ynkuuu 6a30BOr0 KJacca, HMeEKIINEe TO Ke UM,
4yT0 U (PYHKUUM NPOU3BOJHOIO KJIACCA, OOBLIYHO
JAOJIZKHBI ObITH BUPTYAJIbHBIMH

[lomuure, uyto otkpeitas (public) ¢ynkuusa sBugercs o0O6pabOTUHKOM
cooOmenuii. Ecnm 0a30BBI KjJacc W TPOM3BOAHBIN Kiacc o0a HMMEIOT
00paboTUnKH COOOMICHUH C OJHUM M TE€M K€ WMEHEM, TO BBl CKaXKETe, 4TO
00BEKT MPOU3BOIAHOIO KJacca JOJDKEH JeNaTh YTO-TO OTIIMYHOE OT OOBEKTa
0a30BOTO Ki1acca, 9ToObl 00pabaThIBaTh TO K€ camoe cooOIeHue. Bech cMbICT
HAcJIEIOBaHUsA B TOM, YTOOLI MMETh BO3MOXKHOCTL IHMCATh KOJ OOIIEro
Ha3HA4YeHMs Ha s3bIKE OOBEKTOB 0a30BOTO Kiacca W obOecrednBaTh padoOTy
9TOr0 KOJa Jake ¢ OO0BEeKTaMH TPOM3BOAHOTO kiacca. CremoBaTenbHO,
COOOIIIEHUE JTIOJDKHO o0pabaThiBaThes (DYHKIMEH MPOW3BOJHOTO Kiacca, a He
6a30Bor0.

OmHMM paclpoCTpaHEHHBIM HCKJIIOYEHHEM W3 3TOTO TIpaBUjia SBIISETCS
neperpyska omnepanui, rae 0a30BbIH KJI1acCc MOXKET ONpeAessITh HeKuil HaOop
MeperpyKeHHBIX OTepanuii, a TPOU3BOAHBIA KIAcc JKelaeT J00aBHUThH
JIOTIOJTHUTENIbHBIE TIEPerpy3ku (B OTJIMYME OT M3MCHCHHS ITOBEICHHS
MepPEeTpyKEHHBIX OIepanuii 6a30BOTo Kinacca). XOTs MeperpyKeHHbIE QyHKITIH
B OTHX JIBYX KJaccax OyIyT MMETh OJIMHAKOBBIE MMEHA, Y HUX HETMPEMEHHO
OylyT pa3IMYHbIE CUTHATYPBI, TO3TOMY OHHM HE MOT'YT OBITh BUPTYaJIbHBIMHU.
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141. He penaiite GyHKIMIO BHPTYaJIbHOH, €CJIM BbI He
’JKejiaere, 4YTOObI TPOM3BOAHBIA KJIACC MOJLYYWII
KOHTPOJIb HA/I HeH

S uuran, 4ro Bce (QYHKIUHM-WIEHbl HEOOXOAMMO J€J1aTh BHUPTYaJIbHBIMU
"mpocTo Ha BCAKMU ciydail'. DTo 1uioxod coBeT. Beab BBl He Jkenaere,
KOHEYHO, 4TOOBI MPOM3BOIHBIN KJIACC MOJIyYMJI KOHTPOJIb HAJI0 BCEMHU BaIlUMHU
BCIIOMOTATENIbHBIMI (DYHKIMSMM; HMHaue Bbl HHUKOIZA HE OyIeTe CIIOCOOHBI
NHCaTh HAJCKHBINA KOJI.

142. 3amuimenHblie QYHKUUN 00BIYHO JO/KHBI OBITH
BHPTYAJIbHBIMH

OmHuM w3 cMmAryaromux (akTopoB B paHee OMHMCAHHOW CHUTYallud Co
CreruieHneM 0a30BOro M MPOM3BOJHOTO KJIACCOB SBISETCS TO, YTO OOBEKTY
npou3BoHOro Kinacca Cut++ eaBa Koraa-nmub0 HYKHO TOCBUIATH COOOIICHHE
KOMIIOHEHTYy CBOero 0a30BOro kiacca. I[IpoW3BOAHBIN KilacC HacieayeT
Ha3Ha4YeHWe (M 4YiIeHBI) OT 0a30BOTO Kiacca W OOBIYHO TOOABIIET K HEMY
Ha3HaueHHe (M 4WICHbI), HO MPOU3BOAHBIM KJIacC YacTO HE BBI3BIBAECT (PYHKIUU
6azoBoro kiacca. (EcTtecTBeHHO, MPOM3BOIHBIN KJIACC HHUKOTJA HE JOJDKEH
nojay4yaTtb JIOCTym K JaHHBIM  0a30BOro  kiacca). EJQMHCTBEHHBIM
UHUCKIIIOYCHUEM  SBIISIOTCS  BUPTyalbHBbIE (DYHKIMH, KOTOpPBIE MOXKHO
paccMarpuBaTh KakK CpEACTBO HM3MEHEHMs TOBEJeHHs 0a30BOro Kiacca.
CooOmiennst 4acTo TMepenaloTcs 3aMeniaromeid (QyHKUueld TpOU3BOIHOIO
KJlacca B SKBHBAJCHTHYIO (YHKIHUIO 0a30BOro kimacca. To ecTh, BUPTyaIbHOE
3aMeleHne POU3BOIHOTO Kilacca 9acTo o0pa3yer memnb ¢ GpyHkmueln 6a30Boro
Kjlacca, KOTOpyro oHO 3amecTwino. Hampumep, kimacc CDialog u3z MFC
peanusyer nuanoropoe okHo Windows (TUI OKHa AJs BBOJAA JAHHBIX). DTOT
KJIacC pacrojiaraeT BHUPTyalbHOW (yHKIHMEH OnOXk (), KOTOpas 3aKpbhIBacT
JINaJIoTOBOE OKHO, €CIIM TIOJIb30BaTellb IMICIKHYJ Mo KHomke ¢ MeTkoi "OK".
Br1 onpenensiere cBoe COOCTBEHHOE TUAIIOTOBOE OKHO IYTEM HACIIEJOBAHUS OT
CDialog W MOXeTe co3AaTh 3aMerieHne OnOk (), KOTOpoe OyIeT BBITIOIHSATH
NPOBEPKY TMPABUILHOCTH JIAHHBIX MEpPEA TEM, KaK IMO3BOJIUTH 3aKPBITh 3TO
JIMaJIorOBOe OKHO. Bame 3amemienue oOpasyer menb ¢ (QyHKIued 0a3oBOro
KJIacca sl IeHCTBUTENIFHOTO BBITTOJIHEHHS 3aKPBITHS:

class mydialog : public CDhialog
{
//
private:
virtual oOnOk( void );
}i
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/* BupTyanpHEM */ mydialog::0nOk( void )

if( data is valid() )

Chialog: :0nOk () ; // TocnaTe coobueHre 6as30BOMY KJACCY
else
beep () ; // OBBIUHO coIepxaTeJIbHOE COoOoBmeHre

// Windows o6 oumbke

}

Oynkius OnOk () SBISETCS 3aKPBITOW B MPOU3BOJAHOM Kilacce, MOTOMY 4TO
HUKTO He OyJIeT mochutaTh coolmienne OnOk () 00bekTy mydialog. OnOk ()
0a30BOro Kjacca HE MOXET OBITh 3aKpBITOW, MOTOMY 4YTO BaM HYXXHO
00pa3oBaTh IIeTb ¢ HEel U3 3aMEelICHHUs TPOU3BOIHOTO Kilacca. Bl He jkenaere,
9T00BI CDialog: :0OnOk () ObUIA OTKPHITOW, MOTOMY YTO CHOBAa HHKTO HE
JIOJDKEH TMOChUIaTh cooOmieHne OnOk () o0bekTy CDialog. IlosTomy BbI
JieniaeTe ee 3aluIIeHHoN. Terneps 3aMenieHrne u3 MPOU3BOIHOTO KJIACCa MOYKET
o0pazoBaTh LENOoYKy ¢ OnOk (), HO 3Ta (PyHKIHS HE TOCTYITHA U3BHE.

DTO HE OYeHb yJayHash MBICIb — HCIIOJIB30BaTh 3AIIUIICHHBIA pa3jienl
ONHMCaHUs Kiacca I 0OecredeHHsl CEKPETHOTO HHTepdeiica ¢ 0a30BBIM
KJTaCCOM, KOTOPBIM CMOJKET TT0JIb30BATHCS JIUIIB IPOU3BOAHBIN KIIacc, IOTOMY
YTO TO MOXET CKPBITh OTHOIICHHE CLEIUICHUs. XOTS MoJ00Has 3aluieHHas
(YHKIMS WHOT/Ia €IMHCTBEHHBIA BBIXOJ U3 CUTYAIlMH, HOPMAJIbHBIH OTKPBITHIHI
nHTep(deiic 0OBITHO SIBIISICTCS JIyUIIeH albTePHATHBOM.

3aMeTbTe, UYTO ATO MpPaBWJIO HE HMeeT oOpaTHOro JecTBus. XoTd
3alUIICHHbIE (YHKIUK OOBIYHO JIOJDKHBI OBITh BHUPTYaJIbHBIMH, MHOTHE
BUPTYyaJIbHbIE (PYHKLUH SIBISIOTCS] OTKPBITHIMH.

143. Onacaiitechr NpUBeACHUNA THIIOB (CIIOPHbIE BONMPOCHI
Cut+)

IIpuBenenne tunos B Cu paccMoTpeHo paHee, HO U B Cut++ mpusencHue
BbI3bIBaeT mnpobiemsl. B Cut+ y Bac Takke cymecTByeT mnpobiema
HHUCXOAAIIET0 NPUBEICHUS — IIPUBEACHHS yKa3aTells WIN CChIIKH Ha 0a30BbIH
KJacc K HPOM3BOJHOMY Kiaccy. Ora mpoOsiema OOBIYHO MOSBISAETCA IpU
3aMEIIEHUSX BUPTYAIbHBIX (QYHKLIUH, MOTOMY 4YTO CHUTHATypbl (GYHKLIHN
IIPOU3BOJIHOTO Kjacca JO/KHBI TOYHO COBIAJaTh C CUTHaTypamu 0a3oBOro
kacca. 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;

}
bi
K HecuacTplo, 34€chb HET TrapaHTHHM, 4YTO II€PENAaBAEMbIil aprymMeHT r
JNEHCTBUTENBHO CChUIAETCS Ha OOBEKT MPOM3BOAHOrO kiacca. OH He MOXKET
CCBUIAThCSI Ha OOBEKT 0a30BOro Kiacca M3-3a TOTO, YTO (PYHKIUS YHCTO
BUpPTyalibHasi: BBl HE MOXETe CO3/aTh JIK3eMIUIIp o0bekTta base. Tem He
MeHee, r MOr Obl OBITh CCBHUIKOW Ha OOBEKT HEKOEro JApyroro Kiacca,
YHACJIEJIOBAHHOTO OT base, HO He sBistomierocss kimaccom derived. C
YYETOM TPeAbIIYIIEro ONpeaeNeHHs CIEAYIOUHNA Ko1 He paboTaeT:

class other derived : public base

{
int key;
//

derived dobj;
other derived other;

iT( derived == other derived )
id be shocked();
}
Komurer ISO/ANSI no Cut+ pexoMeHa0BaJl MeXaHU3M MpeoOpa3oBaHUs
THUIIOB BO BPEMsI BBIIIOJHEHHUS, KOTOPBIM pemiaeT 3Ty npodiaeMy, HO HA MOMEHT
HAIIMCAaHHWA DTOM KHUTM MHOTHE KOMIIMISATOPBI €ro He IOANEPKUBAIOT.
IIpennosxeHHbIH CHHTAKCUC BBIMIAUT IOA00HBIM 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 ¢yHkuuu dynamic cast<t> Bo3Bpamaer 0, €caM OIEpaHi He
MOXeT ObIThb Oe30macHO IpeoOpa3oBaH B THUN t, HWHAYe OH BBIMOJHSIET



208 IpaBuaa nporpammupoBannsa Ha Cu++

npeoOpa3oBaHue.

OTO MPaBUIIO SBJIAETCSA TAKXKE XOPOLIEH IEMOHCTpALMEed TOro, MOYeMY BbI
HE XOTHTE, 4TOObI BCE KJAacChl B Balllel MepapXuM MPOUCXOIWIA OT OOIIETOo
Kkimacca object. IloyTH HEBO3MOXKHO HCIIONB30BaTh apryMEHThl Kiacca
object HEMOCPEJICTBEHHO, MOTOMY 4YTO caM Mo cebe Kiacc object MOUYTH
aumeH (QyHKIMOHAIBHOCTH. BbI moiimMaete cebs Ha TOM, YTO IOCTOSHHO
NIPUBOJUTE yKa3aTeNW Ha object K TOMYy THILy, KOTOPBIM Ha CaMOM JEle
MMeEeT MepeJaHHbId apryMeHT. DTO NPUBEIACHHE MOXKET ObITh OMacHbIM 0e3
UCTOJIB30BaHUS NMPEOOpPA30BAHUS TUIIOB BO BPEMsI BBIIMOJIHEHUsS, TIOTOMY YTO
BBl MOXeTe IMpeoOpa3oBaTh B HeBEpHbIM TuIl. [IpuBeaeHne ypoumBo agaxe B
BUje IpeoOpa3oBaHUsI BO BpeMsl BBINOJIHEHUS, [00aBisAsd HEHYXHBbIH
OecropsIoK B Iporpammy.

144. He BbI3bIBaliTe KOHCTPYKTOPOB U3 ONEPallMU
operator=( )

XOTs1 3TO MPaBUJIO TOBOPUT O NEPErPYKEHHOM IIPUCBAaUBaHUM, HA CAMOM JIEJe
OHO TIOCBAIIEHO TmpoOjemMe BUPTYaldbHBIX (yHKIMHA. CoONIa3HUTEIHHO
peanu3oBath operator= () cleayouuM 00pa3oM:

class some class
{
public:
virtual
~some_ class( void )
some class( void )
some class( const some class &r );

const some class &oOperator=( const some class &r );
}i

const some class &operator=( const some class &r )
{ if( this != &r )
{ this->~some class();
new (this) some class(r);
l}’eturn *this;
}

DTOT BapHaHT oreparopa NEW WHHUIUAIU3UPYET yKa3biBaeMblii this oOBeKT
Kak 00BeKT some class, B JaHHOM CIydae M3-3a apryMeHTa r HUCIOJIb3Ys
KOHCTPYKTOP KOIIHH. 2

12 HCKOTOpre KOMIIUJIATOPLI B JEHCTBUTEIBHOCTH TI03BOJISIIOT BBITIOJHUTh SBHBIM
BbI30B KOHCTPYKTOpPA, I0O3TOMY BbI, BEPOATHO, CMOKETC CACIATh TOYHO TaK XKC:



Buptyanabnbie pyHKIuH 209

EcTh cepbe3Hble IPUYHHBI HE JeTaTh IOKa3aHHOE BhIIIe. Bo-nepBhIX, 3TO He
Oynet paboTaTh mocie HacienoBanus. Eciu BbI onpenensere:

class derived : public some class

{
public:

~derived() ;

// TpenmojyioxyM, 4YTO TEeHEePUPOBAHHAS KOMIMJIATOPOM OIEepaLus
// operator=() BHIOJHMTCSH 3a omnepaumer operator=() 6as3oBOTO
// wnacca.

}

BcenenctBue Toro, 4to mectpykrop 0a30BOTo Kiacca ompezesieH (IIPaBHIBHO)
KaK BUPTYyaJIbHBIN, OOpalieHne npeapIyiero 6a3oBoro kiacca K:

this->~some class|()

BBI3BIBAECT JIECTPYKTOP IPOM3BOAHOIO KJIAacca, IO3TOMY BBl YHUYTOXKHTE
3HAYUTENIBHO OO0JIbIe, YeM HaMEPEeBAIUCh. BbI MOXKeTe MOMBITaThCS UCITPABUTH
3Ty po0JieMy, U3MEHHB BBI30B JECTPYKTOpA Ha:

this->some class::~some class();

SIBHOE ynOMHHaHME MMEHHM Kjlacca — some class:: B 3TOM IIpUMEpPE —
MOJIABJISICT MEXaHU3M BUPTYalbHOU (QyHKIUU. DYyHKIUS BBI3BIBAETCS, KaK €CIIH
OblI OHa He OblIa BUPTYaIbHOI.

JlecTpyKTOp HE SBISIETCS €MUHCTBEHHOW TpobiieMoi. PaccmoTpum mipocToe
IpUCBaBaHUE 0OOBEKTOB MPOU3BOAHOTO KJlacca:

derived dl, d2;

di = d2;
Omnepanys Mpou3BOIHOTO Kilacca operator= () (BHE 3aBUCHMOCTH OT TOTO,
TreHepUpyeTcsi OHa KOMIWIATOPOM WM HeT) o0pa3zyeT Uemo4ky ¢
operator= () 6a30BOro kjiacca, KOTOpbIi B HACTOSILEM CIIy4ae HCIOJIb3yeT
oreparop New () s SBHOTO BbI30Ba KOHCTPYKTOpa ©0a30BOro Kiacca.
Konctpykrop, TeM He MeHee, JenaeT 3HAUYUTEIbHO OOJbIle, YeM BbI MOXKETE
BUJETb B OIpEAEICHUH. B YacTHOCTH, OH HMHHMLIMAIU3UPYET YyKa3aTellb
TaOJIMIBl BUPTYyaJbHBIX (DYHKUIUH Tak, 4TOObI OH yKa3blBal Ha TaOJIMIly €ro

const some class &operator=( const some class &r )
{
if( this != &r )
{
this->~some class();
this->some class::some class( r );

}
Tem He MCHEC, TAKOC NNOBCACHUE ABIACTCA HECCTAaHAAPTHBIM.
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Knacca. B TekymeM mnpumepe mnepen NPUCBAMBAHMEM YyKazarenb vtable
yKa3blBaeT Ha TabmuIy mnpousBogHOro kiacca. Ilocie mpucBanBaHUs
yKazaTenb vtable yKa3blBaeT Ha mabauyy 0a306020 Kiacca; OH ObLI
[IEPEUHULIMAIIU3UPOBAH HESIBHBIM BBI30BOM KOHCTPYKTOpa IIpY BHEI30BE NEW B
neperpykKeHHou onepauu operator= ().

Takum 00pa3oM, BBI3OBBI KOHCTPYKTOPOB B olepanuu operator= ()
mpocTo He OyayT paboTaTh, €CIIM €CTh TaONIWIAa BUPTYaIbHBIX (GyHKIHI. Tak
KaK Bbl MOXKET€ 3HATh WJIM HE 3HATh, HA YTO IIOXOXXU OIPEAECICHUs Ballero
06a30BOro Kjacca, TO BBl JODKHBI MCXOIUTh U3 TOro, 4YTO TaOIHIa
BUPTYaJIbHBIX (DYHKIMI UMEeTCs, U TOITOMY HE BBI3BIBAHTE KOHCTPYKTOPOB.

Jlyqmum  cnocoOOM  ycTpaHeHHs AyONUpOBaHMS KOJa B  OINEPaLUU
IpUCBaNBaHU operator= () SIBJISICTCS HMCIIOJIb30BaHUC MpoCTOn
BCIIOMOTAaTENbHON (PYHKIIMU:

class some class

{

void create ( void ) ;
void create ( const some class &r );
void destroy ( void );
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 );

nline some class::some class( void )

—~— -

create();
}

~some_class::some_class( void )

{
destroy () ;

}
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Yacrb 8e. Ileperpyska onepaumu

145. Onepanust — 310 cOKpaieHue (0e3 CHOPNPU30B)

Onepanyss — 3TO HE NMPOU3BOJIBHBIM 3HAYOK, O3HAYAIOLIUMN BCE, YTO Bbl HU
noxenaere. D10 abOpeBuaTypa aHIIIOSI3BIYHOTO ciioBa. Hampumep, cumBoin +
3HAYUT "MpUOaBUTH", MO3TOMY BBl HE JOJKHBI 3aCTaBJISTh NEPErpy KEHHbIN
operator+ () aenartb 4TO-HUOYAb emie. XOTs 3/1eCh BCe SICHO (BBl MOMKETE
ONpeAeIuTh a + b I BEIUUTAHUS b U3 a, HO HE JOJIKHBI JIeNaTh 3TOro), s Ha
caMoM JieJie Bely peub o npodsieMax 0osiee TBOPUECKOro Xapakrepa.

Ber  Moxere Onmaropa3yMHO JOKa3bIBaTh, 4YTO, KOT/Ia BBITIOJHSACTE
KOHKaTeHAIMio, To "mpubaBiseTe" OJHY CTPOKY K KOHILY IPYTOH, MO3TOMY
neperpyska + s KOHKaTeHAI[MM MOKET OBITh mpuemiieMa. Bbl Takke MOxeTe
JI0Ka3bplBaTh, YTO pPa3yMHO UCIOJb30BaTh OIEpallMd CpaBHEHHS  JUIS
JEKCUKOTpaMuecKoro ymopsAAOYMBAaHUS B Kiacce string, MO3ITOMY
neperpyska onepauui <, == u T.J. TaKKe BEPOSITHO MouaeT. Bl HE cMoxeTte
apryMEHTHPOBAHO JI0Ka3aTh, YTO — WJIM * HUMEIOT KaKOW-HHOYIb CMBICI IO
OTHOIICHHUIO K CTPOKAM.

JpyruM XOpoIIMM NPUMEPOM TOro, Kak HEeIb3s JEHCTBOBATH, SIBIIAETCS
uaTepderic Cut++ iostream. Vcnons3oBanue casura (<<) mist 0003HAYCHUS
"BeIBO" SBJSETCSA HenenbiM. Bamu ¢(yHknuu BeiBoga B Cu Ha3bIBaIUCh
printf (), a He shiftf (). S monumaro, yto CrpaycTpyn BbIOpan CIBUT,
MOTOMY 4YTO OH CXOJ€H C MEXaHW3MOM I[IepEeHAaINpaBiICHUs BBO/A/BBIBOAA
paznuunbix obonouek UNIX, HO 3TOT 10BOA HA caMOM Jiejie HE BBIICPKUBAET
npoBepku. CTpayCTpyn MCXOJIWJI U3 TOTO, YTO BCE MpOrpaMMucTsl Ha Cu++
MMOHUMAIOT nepenanpasieHne B ctriie UNIX, HO 3Ta KOHIENIUSA OTCYTCTBYET B
HEKOTOPBIX OIEpalMOHHbIX cucTeMax — Hampumep, B Microsoft Windows. K
TOMY K€, JUIS TOTO, YTOOBI aHaNOTUs ObljIa MOJHOM, onepanus > J0HKHA ObITh
neperpykeHa Ui BBITIOJHEHUS OIepaliyl 3aTUpaHus, a >> — J00aBICHHS B
koHerl. TeM He MeHee, TOT (aKT, YTO > M >> UMEIOT Pa3IMYHBIA MPUOPHUTET,
JIeJIaeT pean3alMio TaKOro MOBEACHMS 3aTPYIHUTENBHOM. J[eno ocnoxkHaeTCs
TE€M, YTO ONepaTophl CIBHra WMEIOT HEMPAaBWIBHBIM YpPOBEHb NPUOPUTETA.
Omneparop tuna cout << x += 1 He Oyzaer paboTaTh Tak, KaKk Bbl 0KUJIACTE,
MOTOMY YTO y << 0oJiee BBICOKUN IMPUOPUTET, YEM y +=, IIOATOMY OIEPATOP
UHTEPIPETUpYETCs Kak (Cout << x) += 1,4ro HeBepHO. Cut+ HyKnaercs
B PacUIMPSAEMOCTH, OOECIeUnBAaEMOIl CHUCTEMOMW iostream, HO OH BBIHYXJEH
JMOOMBATHCS €€ 3a CUeT BBEJCHHS OnepaTopoB "BBoAa" M "BhIBOJA", MMEIOIINX
HU3IINN TPUOPHUTET 110 OTHOIICHHIO K JII0OOOMY OIepaTopy S3bIKa.
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Ananorust mpoOiiemMe "CIHBHT Kak BBIBOA" MOXKET OBITH HaiijieHa B
NPOEKTUPOBAHUN KOMITBIOTEPHBIX CHCTEM. BOJBIIMHCTBO MPOEKTUPOBIINKOB
anmapaTrypbl ObITM OBl CUACTIWBBI MCIIONB30BaTh + BMECTO OR, a * BMECTO
AND, MOTOMY 4YTO Takas 3allkiCh UCIOJb3yeTCsl BO MHOTHX CHCTeMax
MPOCKTUPOBAHUS 3JICKTPOHHBIX KOMIIOHEHTOB. HecMoTps Ha 3TO, meperpys3ka
onepanuu operator+ () B kadecTtBe OR siBHO He HykHa B Cu++. K Tomy xe,
jJexkceMa << osHadaeT "casur" B Cu u Cu++; oHa He o3HadaeT "BEIBOA".

Kak 3aBepmarommii npumMep 3ToM TpoOJIeMbl — S HWHOT/AA BHJAET
peanmzanuu Kiacca "MHOXECTBO'", ONMpENENSIIoNe | U & CO 3HAYCHUSAMH
"oO0beauHenne" u "mepecedenue”. IT0O MOXKET UMETh CMBICIT /IS MAaTeMaTHKa,
3HAKOMOTO C TaKUM CTHJIEM 3alMCH, HO TIPU 3TOM HE SIBJISIETCS BRIpKEHUEM HU
Cu, Hm Cut+, mnodTomy OyIeT HE3HAKOMO /I Ballero CPEIHEro
nporpammucta Ha Cut+ (M BCIEACTBHE 3TOTO C TPYIAOM COMPOBOXKIATHCH).
AMIiepcani SBJIsETCS COKpalieHueM Jijisi AND; Bbl HE JTOJDKHBI Ha3HAYATh €My
Mpou3BOJIbHOE 3HaueHrne. Her abconroTHO HWUYETO MII0XOro B a.Union (b)
WM a.intersect (b). (BBl He MOXKeTe HCIOJNB30BaTh a.union (b) co
CTPOYHOI OYKBOH 1, MOTOMY 4TO UN KON SBISETCS KIFOYECBBIM CIIOBOM).

146. Ucnoab3yiiTe neperpy3Ky onepanui ToJabKoO st
onpeeJeHus onepanuii, uMemux aiajaor B Cu
(0e3 cropnpu3oB)

[eperpyska omepanuii ObuIa peann3oBaHa B S3bIKE, NMPEXKIE BCErO, AJS TOTO,
9TOOBI BBl MOTJIM MHTETPUPOBATH pa3padOTaHHBIA BaMU apU(PMETHICCKHIA THIT
B CYIIECTBYIOUIYIO apuMeTndeckyro cucremy s3blka Cu. DTOT MeXaHU3M
HUKOTI'JIa HE TIpeIHa3HAvaJICs B KAUYECTBE CPEACTBA PACIIUPEHHS 3TOM CHCTEMBI.
CrnenoBaTenbHO, NIEPErpy3Ky ONEpalnil JTydlle IPUMEHATh, UCIIOIb3YS KJIACChl
JUISL pean3aluy JTUIIb apu(METUIECKUX THUIIOB.

Tem He MeHee, TakKe pa3yMHO HCIIOJIb30BaTh NEPErpy>KeHHbIE ONepaIiui u
Tam, rae anajoruu ¢ Cu He3ameTHbl. Hanmpumep, OOJBIIMHCTBO KJIACCOB OYIeT
neperpyxarb npucsananue. [leperpyska operator== () u operator!=()
TaKXKe pasyMHa B OOJIBIIMHCTBE KIACCOB.

Menee sicHBIM (M 0OoJiee MPOTHBOPEYMBBIM) MPUMEPOM SIBIISIETCS KIIACC
"urepatop". Wrteparop sBIAETCS CPEACTBOM MPOCMOTPa KAXKJIOTO HJIEHA
CTPYKTYPbI JaHHBIX, U OH UCHOJIb3YETCs IOYTH TOYHO TaK K€, KaK eclid Obl OH
ObUT1 ykaszarenemM Ha MaccuB. Hampumep, Bol Moxkere B CH uTepupoBaTh
MacCCHB, IPOCMATPUBasi KaXKIbIH JIEMEHT, CIeIyIOIUM 00pa3oM:

string array[ size ];
string *p = array;

for( int i = size; --1 >= 0 ; )
visit( *p++ ); // byHrumm visit () mnepemaeTcd CTpOKa.
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Amnanor B Cut++ MOXET BBITISAJAETh BOT Tak (keys ABISETCS JACPEBOM, UbU
Y3716l UMEIOT CTPOKOBBIE KITIOUH; 3/IECh MOTYT OBITH JIIOObIE IPYTUe CTPYKTYPbI
JIaHHBIX):

tree<string> keys; // OBOMUYHOE »epeBO C y3JlaMu, WMEOUMU
// CTPOKOBBIE KJIOUM
iterator p = keys;
//
for( int i = keys.size(); --1 >= 0 ; )
visit( *p++ ); // dbyHrumMM visit () mepemaeTcsa CTpoOKa.

Jpyrumu cioBamu, BBl oOpalaeTech ¢ JEpeBOM KaK ¢ MAaCCHBOM, U MOXKETE
UTEPUPOBATH €0 MPH TOMOIIM HTEpaTOpa, JCUCTBYIONIETO KaK yKa3aTellb Ha
aneMeHT. U Tak kak iterator (p) BeneTr ceds TOYHO Kak ykaszarenb B Cu, TO
npaBwiIo "0e3 CIOpIPU30B" HE HApyIIaeTCsl.

147. Ileperpy3uB 0/IHY ONePALMIO, BbI I0JIZKHbI
neperpy3uTh Bce CXOHbIE ¢ Hell onepanuu

DTO MpaBUJIO SBISETCSA MPOAODKEHHEM mpenbiayinero. Ilocie Toro, kak BbI
CKazajii, 4To "mTepaTop paboTaeT BO BCeM IMOJA00HO yKazaresro'", OH Ha CaMOM
JieNe MOJDKeH Tak pabotarh. [Ipumep B mpenbiaylieM IMpaBHiie HUCIOIB30Baj
JMIIb TIEPErpy’KEHHbIE * M ++, HO MOS HACTOSIAs pealu3alus HTeparopa
JICJIaeT aHAJOTHIO TIOJTHOMW, IOAJNEPKUBAas BCE OIEpalMd C YKa3aTesIMH.
Tabnuma 4 mokas3pIBaeT pa3InIHbIE BO3MOKHOCTHU (t SIBISIETCS AEPEBOM, a ti
— WrepaTropoM A AepeBa). O0e ornepanuu *++p U *p++ JOJDKHBI paboTaTh
u T.0. B mpenpiiymem mpumepe s ObI HOJDKEH OBUT Takke IMEperpy3uTh B
KJlacce tree omepauuu operator [] u (yHapHas) operator* () g Toro,
4TOOBI aHAJIOTHUS JIEPeBa C MAaCCHBOM BBIJICPXKUBAIACh Be3Jie. Bbl yJIOBHIN 3Ty
MBICTIB?

Tabauua 4. [leperpyska onepaTopoB B UTepaTope

Omneparust Ornucanue

ti = t; Bo3BpaT K Hayalry ociIeJ0BaTEILHOCTH

--ti; Bo3Bpar k npeapiiymeMy 3J1€MEHTY

ti 4= 1; IlepeMecTuTh Briepes Ha 1 3JIEMEHTOB

ti -=1i; IlepeMecTuTh Ha3aj Ha 1 2IEMEHTOB

ti o+ i IIpucsauBaer ureparopy Apyroi BpeMEHHOMI

ti - 1; MIEPEMEHHON 3HaYEHHE C YKa3aHHBIM CMEIIEHUEM OT ti

tifil; OJIIEMEHT CO CMEIIEHUEM 1 OT TeKyIEeH MO3UIUU

tif-1i]; DJIEMEHT CO CMEIECHUEM — i OT TEKYIIEH TTO3ULIUH

t2 = ti; CxonmpoBaTh MO3HIHUIO U3 OJTHOTO UTEpATOpa B IPyron

t2 - ti; PaccTosnue mexay AByMs aJIeMEHTaMH, aipecyeMbIMU
pa3IMYHBIMU UTEPATOPAMHU
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ti->msg ()7 TTociath COOOIIEHHE ITOMY DIIEMEHTY

(*ti) .msg(); ITocath COOOIIEHHE ITOMY IIEMEHTY
Omna w3 mnpobrem 3lech CBs3aHa C omnepanusaMu operator==() u
operator!= (), KOTopble TPy IIEPBOM B3IJISIIC KAKYTCS HMEIOIMMH CMbICTT B

CUTYyalMsX, IJIe APYTHe ONepanuu cpaBHEHHS OeccMbIcieHHBI. Hampumep, BbI
MOJKETE UCIOIB30BATh == JIJIsl IPOBEPKH JIBYX OKPYKHOCTEH Ha paBEHCTBO, HO
O3HAYaeT JIM PaBEHCTBO "OJMHAKOBBIE KOOPAMHATHI U OJWHAKOBBIM paauyc',
unu npocto "oauHakoBbeil paguyc"? [leperpyska Apyrux ornepanuii cpaBHEHUS
TUMA < WIK <= emie 0ojiee COMHUTEIbHA, TIOTOMY YTO MX 3HAYEHHE HE COBCEM
oueBUJHO. Jlyyllle MONHOCTHIO U30€raTh MEperpy3Kd olepaluii, eciu ecTb
KaKas-1100 HESICHOCTh B X 3HAUCHUH.

148. Ileperpy:xeHHbIe ONepPaAUu J0/KHbI padoTaTh
TOYHO TAK ’Ke, KaK OHU padoraT B Cn

I'maBHOI HOBOW npoOIEeMOIl 31ech SBIAIOTCA aJpecHble TUNBI lvalue U
rvalue. Bolpaxkenus tuna lvalue JIErKO ONMCHIBAaIOTCA B TepMHHAX Cut+:
OHU SBJISIFOTCSL IIPOCTO ccbulkamu. Kommuiisatop CH, BBIUUCISAS BBIPAXKCHHE,
BBIIIOJIHAET OIepalyy 10 OJHOM 3a pa3 B MOPSIKE, ONPEAEIsIeMOM IIpaBUIaAMU
COYETAaTENbHOCTH M CTapIIMHCTBA omnepauuii. Kaxaplid 3Tam B BBIYMCIICHHSIX
HACIIOJIB3YET BPEMEHHYIO IIEPEMEHHYIO, IIOJIyYEHHYK) IIpH IpEAbIIyIIeH
onepauuu. Hexkoropsle onepanuu reHepupyror "rvalue" — neiCTBUTEIbHBIE
00BEKTHI, HA CaMOM JIeJie coJieprKalue 3HadeHue. [Ipyrue onepamuu co3IaroT
"lvalue" — ccpuiku Ha 00BekThI. (KcTatw, "1" 11 "r" MCHIONMB3YIOTCS IOTOMY,
4TO B BBIPDAKCHMHM l=r cjeBa OT = reHepupyercs tun lvalue. Crpasa
oOpa3zyercs Tu rvalue).

Bbel MoxeTe cokpatuTh 3(QQEKT HEOXKMJAHHOCTH JUIsI CBOEro YHMTaTel,
3aCTaBUB CBOU IEPErpy’KEeHHBIE Onepanuu-QyHKIHH paboTaTh TOXKIAECTBEHHO
MX 3KBUBaleHTaM Ha Cu B Iipefienax Toro, 4To OHU MoryT. Jlajnee onmucaHo, Kak
pabotatot oneparuu CHu U KaKk IMUTHPOBATh UX IOBEJICHUE!

e Omnepanuu npucBauBaHus (=, +=, —= U T.J1.) ¥ ONEPaAIlK aBTOUHKPEMEHTA U
aBTOJIeKpeMeHTa (++, ——) TpeOyIoT onepanaoB THMNa lvalue A agpecaTta
— YacTu, KoTopas usMmensercd. [IpeacraBpre ++ Kak 3KBUBAJCHT s +=1,
YTOOBI TOHSATH, TMOYEMYy OTa OMNEepalnus B TOW Ke KaTeropuu, 4YTO U
IpHUCBaUBaHHUE.

B nepecpyocennvix onepayusax ¢ynxyuti-unenoe ykazameno this na camom
Oene seisemcsi 1value, nosmomy 30ecb He 0 uem Oecnokoumvcs. Ha
2N100aNbHOM YPOGHE NeBblll ONEPAHO NePecPYICeHHOl OUHAPHOU onepayuu
npuceaueanusi (U eOUHCMBEHHLIL ONepaHo NepesPyHCeHHOU YHAPHOU
onepayuy nPUC8aU8arUss) 00axCeH Ovims CCbLIKOLL.
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e Bce apyrue omepanuu MOTYT MMETh ONEpaH/Abl Kak THMa lvalue, Tak U

rvalue.

Hcnonvzyime ccoiiky na obwvexm muna CONst o0as 6écex onepandos. (Bul

Mo2nu b6vl nepedasamsv Onepamopvl N0 3HAYEHUIO, HO 0OLIYHO MO MeHee
aghpexmueno).

NmMena mepeMeHHBIX COCTaBHOTO THIA (MAacCHBOB) CO3/AlOT THIBI rvalue
— BpEMEHHbIE NEpEeMEHHBbIE THUMA yKa3aTelis Ha MEpBbIM 3JEMEHT, Iocie
VHULMATIM3AM  HAa HEro ¥ YKa3bIBaloIIHWe. 3aMeThTe, YTO HEBEPHO
MPECTABICHUE O TOM, YTO Bbl HE MOYKETE MHKPEMEHTHPOBATH UMSI MACCUBA
U3-3a TOTO0, YTO OHO SBISIETCA KOHCTaHTOM. Bbl He MoXeTe
I/IHKpCMeHTI/II)OBaTI) nMsa MaccCuBa, HOTOMy YTO OHO UMECT THUII rvalue, a
BCE Oomepari HHKpeMeHTa TpeOyIoT OTIepaHioB TUMa 1value.

Nmena nmepeMeHHBIX HECOCTAaBHOIO TUNA JAl0T 1lvalue.

Omnepamun *, -> W [] TEHEpUPYIOT lvalue, KOrja OTHOCATCA K
HECOCTaBHOM NEpeMEHHOH, HHaye OHM paboTaloT MOAOOHO HMEHaM
COCTaBHBIX IlepeMEeHHBIX. ECM y HE SBIsETCS MAaCCUBOM, TO X—>Yy CO3/A€T
Tan lvalue, KOTopLH?I CCBIJIaeTCSA Ha JTOr0 IIoJie AAaHHBIX. Eciom y —
MacCHB, TO x—>y F'€HEPUPYET TUIl rvalue, KOTOPBIA CCHUIAETCS HA MIEPBYIO
A4YEHKy 3TOr0 MAaCCUBA.

B Cu++ nepeepyaicennvie * u [ 1 001#CHBL 8038pAUAMY CCHLIKU HA YKA3AHHIU

obvexm. Onepayus operator-> mauncmeenna. Ilpasuna no cywecmey
3acmassaom 6ac UCNOIbL308AMb ee MAKUM JHce 00pa3oM, KaK 6bl 0enaiu Ovl
omo ¢ Cu. Onepayus -> paccmampuéaemcs Kaxk YHAPHASL C ONePpaHooM
cneea om nee. Ilepecpyscennas @yHKyus 00INCHA 8036PAAMD YKAZAMETb
Ha umo-Hubyob, umelowee noasi — CTPYKTYpYy, Kiacc uiu oObeIHMHEHUe.
Komnunamop 6yoem 3amem ucnonvbzoéamv makoe noie 0. NONYYEHUs.
lvalue unu rvalue. Bul He Modiceme nepecpyzums . (Mouxy).

e Bce npyrue onepanpl TeHEPUPYIOT THII rvalue.

Okeusanenmuole nepecpysiCeHtble onepayuu 00JIDICHDL 6036pauiantb 05‘b€KWlbl,

a He CCblIKU Ulu yKasameilu.

149. Ileperpy:xeHHoil OMHAPHOI ONepalMU Jy4llle BCEro
OBITH BCTPOEHHBIM (inline) nMceBIOHUMOM ONepalMU
NpUBeIeHNs TUIIA

OTO MpaBUJIO OTHOCHUTCS K YHCIY TeX, KOTOpble OyIyT H3MEHEHBI C
yJIy4IIEHUEM KadecTBa KOMIIMIATOPOB. PaccMoTpuM cienyromiee, pocToe st
MOHMMAHUS JIOTIOJIHEHHUE K KJaccy string U3 JIMCTUHTA 7 Ha cTpaHuue 155:

class string
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enum special { special };

string( special ) {}; // HMUUeTO He mHeJjaer.
/...
public:
const string operator+( const string &r ) const;
//

}i

const string::operator+( const string &r ) const
{

string tmp( special ); // co3maTh NyCcTOM OOBEKT

tmp.buf = new char[ strlen(buf) + strlen(r.buf) + 1 1;
strcpy ( tmp.buf, buf );
strcat ( tmp.buf, r.buf );
return tmp;
}

MHorue KOMIWJIATOPBI, MOJYYHB BBINICYKa3aHHOE, T'CHEPUPYIOT JIOBOJIBHO
HerhhekTuBHBIN Koa. OOBEKT tmp JOIDKEH HHUITHATH3UPOBATHCS TIPH BHI30BE
KOHCTPYKTOpA; 37e€Cb 9TO HE OYEHb JOpPOro, HO OOBIYHO 3TO BEIET K
3HAYUTEIBHO OOJNIBIINM pacxojaM. KOHCTPYKTOp KOIHMH JTOJKEH ObITh BBI3BaH
IUIsl BBHITIOJTHEHUS orepaTopa return, u caM OOBEKT Takke JOJDKEH OBITh
YHUYTOXKEH.

WHorma BB MOXXETE YIYYIIMTh TaKOE IOBEICHHE ITyTeM Meperpy3Ku
BCTPOEHHOTO MICEBJJOHMMA JIJISI OTIEPAIMU TIPUBEICHUS TUIIA:

class string
{
string(const char *left, const char *right );
public:
const string string::operator+( const string &r ) const ;
}i

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 sddekTuBHBIE KOMIWIATOPBI 3/IeCh HAa CaMOM Jelie PacCMaTPUBAIOT
crenyromniee:

string sl, s2;
sl + s2;
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KaK eciau Obl BBl CKaszalu ciefyroliee (Bbl HE MOXETe CIelaTb 3TOr0 CaMi,
OTOMY uTO buf ABISETCS 3aKPBITHIM):

string(sl.buf, s2.buf)

[Mone3nslid pe3ynpTaT 3aKIOYaeTCs B YCTPAaHEHHH HESIBHOTO BBI30BA
KOHCTPYKTOpa KOIIHH B orepatope return B IepBOM BapHaHTE pealln3aliyy.

150. He TepsiiTe pa3ym C oneparopamMu npeoopa3oBaHus
THIIOB

151. Ecan M0kHO, TO Jes1aiiTe Bce MPeodpa3oBaHusl
THUIIOB € IOMOIIBI0 KOHCTPYKTOPOB

PacnipocTpanenHoil ommOKoil cpeny HauMHAIOUIMX MporpamMmucToB Ha Cut+
SBIISIETCS. CyMacOpOJICTBO C MpeoOpa3oBaHMEM TUIOB. Bbl 4yBcTByeTe, 4TO
JIOJDKHBI  00€CeuuTh IMpeoOpa3oBaHHE KaXKJIOTO CHUCTEMHOTO THIA B Ball
HOBBIN KJIacC ¥ 00paTHO. ITO MOKET MPUBECTH K MOJIOOHOMY KOJY:

class riches // 6orauu
{
public:
riches ( const rags &r );
}i

class rags // oBopBaHLE
{

public:
operator riches( void );

}i
[Ipobnema 3akmroyaercss B TOM, 4YTO 00€¢ (QYHKIUH  ONPEACISIOT
npeoOpa3oBanne H3 rags B riches. Cheaylomuid KOJX TE€HEPUPYET
"MOCTOSIHHYIO OWMOKY" (KOTOpas MpepbhIBaeT KOMIWIALMIO), MOTOMY 4YTO
KOMIIWIATOP HE 3HAET, UCHOJIb30BaTh JIM €My Ul mpeolOpa3oBaHUs rags B
riches KOHCTPYKTOp B Kjacce riches, WIK MEpErpyKeHHYIO ONEpPalUio B
KJIacC€ rags; KOHCTPYKTOp M IEperpykeHHas omepanus yTBEp)KIAloT, YTO
BBITOJIHAT 3Ty paboTy:

rags horatio alger; // Topauuit Anrep

riches bill gates = (riches) horatio_alger; // Bus Teitrc
Ota mpobiieMa OOBIYHO HE Tak oveBHIHA. Hampumep, eciu Bbl ONpEIEUTE
CJIMIITKOM MHOT'O TIpe0Opa3oBaHuii:

class some class

{
public:
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operator int (void) ;
operator const char * (void);
}i

TO MPOCTOM ONepaTop, MOJOOHBIHA:

some class x;
cout << x;

He cpaboraer. [IpoGiema B TOM, 4TO Kacc stream OINMpEneNseT TE XKe JBa
peoOpa3oOBaHuUs:

ostream &ostream::operator<<( int x ) ;
ostream &ostream::operator<<( const char *s );

Tak xak uMmeercsl Ba BapHaHTa NpeoOpa30BaHHi, TO KOMIHMISTOP HE 3HAET,
KaKOW U3 HUX BBIOPATh.

Jlydqmie  BBINOJHATH BCE  INpeoOpa3oBaHMsA THUIOB NpPU  IIOMOIIH
KOHCTPYKTOPOB M OIpPENENATh MHHUMAJBHO HEOOXOAMMBIA uX Habop.
Hampuwmep, ecau y Bac ecth mpeoOpasoBanue u3 tuna double, To Bam He
Hyxsbl Int, long wu Tak panee, MOTOMy 4YTO HOpPMAalbHBIC IIpaBHIIA
HpeO6pa30BaHI/I5I tunos Cu MPUMEHAIOTCS KOMIIWJIATOPOM IIPU BBI3OBC BAIICTO
KOHCTPYKTOpA.
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Yacrb 8. YipaBjieHUe NAMATHIO

152. Ucnoan3dyite new/delete Bmecto malloc()/free()

Her rapanTum, 4to omeparop New () BbI3bIBAaET malloc () INpH 3ampoce
namsaTH s ce0si. OH MOXKET peaju30BBIBATH CBOIO COOCTBEHHYIO (DYHKIHUIO
ynpaBieHus: namsaTbio. CienoBaTenbHO, BO3HUKACT TPYIAHO OOHapy)KHBaeMmast
ommnOKa npu nepenade GpyHknuend free () MaMATH, MOJYICHHON MPU TTIOMOIIIH
new (1 Ha000pOoT).

N36eraiiTe HEMPHUATHOCTEH, UCIIONB3Ys Bceraa npu padore ¢ Cut+ new u
delete. Hapsay c mpounM, 3TO O3HA4YaeT, YTO BBl HE JIOJDKHBI MOJIB30BATHCS
strdup () umm m060H Apyroi QyHKIMEH, CKPBIBAIOIIECH BRI30B malloc ().

153. Best naMATh, BbIICJICHHAS. B KOHCTPYKTOPE, 10JKHA
OBbITH 0CBO0OK/I€HA B IECTPYKTOPE

HeBbInonHneHne 3Toro 0OBIYHO MPUBOJAHUT K OLIMOKE, HO 5 BHJEN IPOrpamMMy,
rJle 3TO JenajJoch HaMepeHHO. YNOMSHyTas IporpaMma Ha CaMoM Jeje
Hapylana apyroe npasuio: "He mo3Boiisil OTKpBITOro 10cTyna K 3aKpbITOMY
kiaccy". OyHKIMS-WIEH HE TOJBKO BO3Bpallajla BHYTPCHHMH yKa3aTellb Ha
NaMsATh, BBLACICHHYI0 NEW, HO KJIacC OXKAAJ, YTO BbI3bIBaIOLIas (QyHKIHS
nepenaer 3ToT ykaszatenb delete. Dto moxas uaes co BCEX CTOPOH:
HOJIyYUTh IPU 3TOM YTEUKY HaMATH — 3HAYUT JIETKO OTIEIAThCSL.

C TOukM 3peHus TOHCKa OMMOOK IoMoraer Onm3Kkoe (U3NYecKoe
pacHosokeHne KOHCTPYKTOpa U AECTPYKTOpa psiOM ApPYT C ApyroM B ¢aiine
.Cpp, YTOOBI ClieNaTh UX 3aMETHee IPH OTIa/Ke.

154. JlokaabHble neperpy3ku oneparopos new u delete
ONACHBI

3neck OCHOBHOM mpoOjemMol sBisieTcs TO, YTO omeparopsl New u delete,
onpeziefieHHble B BHJE YICHOB KJacca, CIEAYIOT APYTMM IpaBWIaM, 4YeM
neperpykeHHple  Ha  rIoOanbHOM  ypoBHe. JlokampHas — meperpyska
WCTIONB3YETCs JIMIIb TOT/A, KOTJa BBl pa3MeIlaeTe €IMHCTBEHHBIM OOBEKT.
['moGanbHas meperpy3ka MHCIOJIB3YETCS BaMH BCErla NpU  pa3MELEHUH
maccuBa. ClieZioBaTeNbHO, 3TOT KOJI, CKOpee BCero, He OyneT paboTaTh:

some class *p = New some class[1l]; // BH3EBaeT IJI00aJlbHEHIL
// omepaTop new ()

/] ...

delete p; // BEBHIBaeT some class::operator delete ()

[ToMHUTE, 4TO 3TH JBE CTPOKU MOTYT OBITh B pa3iMyHbIX (haiiiax.
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Yactp 83. HHIa010HLI

MHorue npo0eMbl ¢ madI0HaAMH B ICHCTBUTEILHOCTH BhI3BaHbI YUCOHUKAMH,
KOTOpbIe OOBIYHO HACTOJIBKO YIPOIIEHHO PacCMaTPUBAIOT MIA0JIOHBI, YTO BI
3aKaHYMBaeTe YTCHHE, HE TOJYyYMB M HaMEKa Ha TO, KaK OHH JOJDKHBI
HCIIOJIb30BaThCSA. DTOT pasjiesl MOCBSIIECH PAcPOCTPAHCHHBIM 3aTPYIHCHHSIM,
CBSI3aHHBIM C I1a0JIOHAMHU.

155. Ucnoab3yiiTe BCTPOCHHBbIE MIA0JIOHBI QYHKIIMH
BMECTO NAPAMETPU3UPOBAHHBIX MAKPOCOB

[IpuBeneHHbIN paHee mpuUMep:
#define SQUARE (x) ((x) * (x))

rac:
SQUARE (++x)

pacrmpseTcs 10:

((++x) * (++x))

WHKPEMEHTHPYS X JABaXAbl. Bl He MoxkeTe pemuTh 3Ty npobdiemy B Cu, a B
Cut++ wmoxere. Ilpocras BcTpoeHHas (GyHKIHMS paboTaeT  BIIOJHE
YAOBJIETBOPUTEIBHO, B TAKOM BHUJIE:

inline int square( int x ){ return x * x; }

He JnaBass mnoOoyHoro sddexra. Tem He MeHee, OHA JOMYCKAeT JIHIIb
Heno4YrucieHHpie aprymeHTsl. [11abnoH (yHKIWHM, KOTOpPBIA pacuiupsieTcs: BO
MHOKECTBO TIEPETPYKEHHBIX BCTPOCHHBIX (DYHKIWH, siBisgeTcs Ooiee oOmm
pelIeHueM:

template <class type>
inline type square( type x ){ return x * x; }

K nHecuactpio, 3T0 cpabaThIBaeT TOIBKO B MPOCTHIX cuTyarusax. Cremyromuit
m1abioH He MokeT o0OpaboTaTh BbI30B max (10, 10L), MOTOMY 4YTO He
COBIIAJAIOT THUIIBI APTyYMEHTOB!:

template <class type>

inline type max( type x, type y ){ return (x > y) ? x : y; }
s 06paboTku max (10, 10L) BbI AOJKHBI HCIIONIb30BATh MPOTOTHUII, YUTOOBI

NPUHYIUTh K PACIIMPEHHIO [0 TOMY BapHaHTy max (), KOTOPBIA MOXET
BBITIOJTHUTH JTaHHYIO padoTy:
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long max( long, long );

[IpotoTun BbI3bIBa€T pacumupeHue madgoHa. KoMmMmuisTop ¢ JErkocTbio
npeoOpasyer apryment tuna int B long, naxe eciau eMy He HY’KHO JelaTh
3TO NpeoOpa3oBaHue I pacUIMPEHUs 1a0I0Ha.

3aMeTbTe, 4TO f 3[E€Ch PEKOMEHIYI0 MHCIOJIb30BaHUE IIA0JIOHOB TOJBKO
[IOTOMY, YTO square SBISETCS BCTpoeHHOW ¢yHkuued. Ecam Obl 3TOrO He
ObLIO, TO JUI TOTO, YTOOBI TAKOM MEXaHU3M ObUI )KU3HECTIOCOOHBIM, IPHUIILIOCH
ObI FEHEpUPOBATH CIUIIKOM MHOTO KOJIa.

156. Bceraa 3naiire pasmMep maodJioHa mocJje ero
paciunpeHus

BonpImIMHCTBO KHUT JEMOHCTPHpYET WIAONOHBI THMA HPOCTOr0 KOHTeHHepa
MaccuBa, NOAOOHOTO TOKazaHoMy Ha JuctuHre 13. Bl He Moxere
UCTIONIb30BaTh 3/1€Ch HacjenoBaHue (CKaxkeM, ¢ 0a30BBIM KJAaCCOM array, OT
KOTOpPOTo Haclienyercst int array). Ilpobiema 3akmiodaercs B meperpyske
ornepauuu operator[] (). Bel 0661 xoTenu, 4roObl OHa ObUIa BUPTYaJIbHOMN
¢dyHKIMel B 6a30BOM Kilacce, 3aMEIeHHas 3aTe€M B IIPOM3BOAHOM Kiacce, HO
CHUTHATypa BEpCHUH MPOHM3BOJHOIO KJIAcCa JOJDKHA OTIMYATHCS OT CHUTHATYPBI
0a30BOro Kiacca, 94ToObI Bce ATO 3apaboTano. 31mech onpeneneHus (yHKITHA

JIOJI’KHBI OTJINYaThCS JIMIIb BO3BpalllaeMbIMHA TUIIAMH:
int array::operator[] () AomKHa BO3BpallaTh CChUIKY Ha TN INt, a
long array::operator[] () AOo/DKHA BO3BpAIllaTh CCHUIKY Ha THII long,

U Tak fJanee. Tak Kak BpeMsl BO3BpaTa HE pacCMaTpUBAeTCsl Kak 4acTb
CUTHATYpbI IIpU BbIOOpE MeperpykeHHON (QyHKIMH, TO peaau3alys Ha OCHOBE
HacJIeIOBaHUs HE JKU3HeCHocoOHAa. ENMHCTBEHHBIM pELICHUEM SBIISETCS
m1abJIoH.

Jluctunr 13. Ilpocroit koHTEITHEP MaccuBa

// WHOeKC 3a IpernejaMu MaccubBa
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 {}; // Bo30yxXmaeTcs MCKIOUEHME, E€CIHU
7

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 INpUuyrMHa OCYICCTBUMOCTU 3TOr0 ONpCACICHUA 3aKII0OYaCTCA B
TOM, 4TO (I)YHKLII/ISI-‘-IJ'IGH ABIIACTCA BCTpOCHHOfI. Eciu Ob1 3TOTO HE 6LIJ'IO, TO BBI
MOriau Obl IMNOJIYYUTh 3HAUUTCIBHOC KOJUYCCTBO IOBTOPAIOMICIOCA KOJa.
3armoMHUTE, YTO BE3le Jajee MPOMCXOIUT IOJIHOE pacliupeHue mabiioHa,
BKJIrO4as BCC (I)YHKL[I/II/I-‘IJ'ICHLI*. BCJ'ICI[CTBI/IG TOr'0, 4TO KaXXJ10€ U3 CICAYIOIUX
OHpeI[GJ'ICHI/Iﬁ Ha CaMOM JACJIC€ CO31acT pa3HLII>i THUII, TO Bbl JOJDDKHBI paCIIUPUTDb
9TOT MA0JOH dYeThIpe pa3a, TEHEpPHpYys UYEThIpe WIACHTUYHBIE (QYHKITUH
operator[] (), Mo OJHOM /IS K&KJ0TO paclIipeHus mabdaoHa:

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>::o0operator[] (), array<int,11>::operator
[1 () u Tak ganee).

Bompoc cocTouT B TOM, KaKk COKpaTHTh 10 MUHUMYyMa AyOJIMpOBaHHE KOJA.
Uro, ecnu MBI yOepeM pa3mep 3a npeaensl madioHa, Kak Ha JUCTHHTE 147
[penpiayme oObSIBICHHUS TENEPh BBHITISAAT 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);

Tenepr y Hac ecTb TOJBKO OJHO OMNpejaeNieHHWe Kiacca (M OJWH BapuUaHT
operator [] ()) c 4eThIpbMs 00bEKTaMHU ITOTO Kiacca.

Jluctunr 14. [1labion MaccuBa (BTOPOM MPOXO.)

template <class type>
class array
{
type *array;
int size;
public:
virtual ~array( void );
array( Int size = 128 );

O 00 Jo Ul bW+

=
o

class out _of bounds {}; // Bo30yxmaeTcs MCKIIOUEHME, €CJHU
// uHOekc 3a mperejaMy MacCuba

12 type &operator[] (int index) ;

}i

=
=

[
w

* Oynkiuu w3 WAaGIOHOB TEHEPHPYETCS, TOJNBKO €CIHM OHM HCIOJB3YKOTCS B

nporpamme (1o KpaiiHel Mepe, Tak J0JDKEH IOCTYNaTh XOPOILINH KOMIWIATOP). — Peo.
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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( void )

22 A

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 HENOCTATKOM 3TOH BTOPOW peaau3alu SIBISETCS TO, YTO BBl HE
MOXeTe OOBSIBHTH ABYXMEpHBIH MaccuB. OmpeneneHue Ha JucTuHre 13
pasperaeT cleayouee:

array< array<int, 10>, 20> ar;

(20-anementHbiii mMaccuB u3 10-3meMeHTHBIX MaccuBOB). OmpejeneHue Ha
ouctuHre 14 ycraHaBiIMBaeT pa3Mep MAacCHBa, MCIONB3Yys KOHCTPYKTOP,
MIO3TOMY JIyYILIEE, YTO BBl MOYKETE MOIYUHUTh, ITO:

array< array<int> > ar2(20);

BuyTpennuii array<int> co3laH ¢ HCIOJb30BAHMEM KOHCTPYKTOpa IIO
YMOJYaHHIO, TO3TOMY 3TO 128-35eMEHTHBIH MaccuB; MbI 00BsBHIN 20-
3JIEMEHTHBIM MaccuB U3 128-371eMEHTHBIX MaCCHBOB.
Ber  Mokere pemuTh ATy TOCIEAHIO MpoOJieMy TpH  ITOMOIIU
HacyieoBaHus. PaccMoTpuM criieyroliee onpeieieHue Mporu3BOJHOrO Kilacca:
template< class type, iInt size >

class sized array : public array<type>
{

public:
sized array() : array<type>(size) {}
bi
31ech HUYEro HeT, KpOMe €AMHCTBEHHOH BCTPOSHHOH (DYHKIMH, TIOATOMY 3TO
OIpEACJICHUC OYCHb MAJICHBKOT'O KJlacca. OHO coBceM He 6y,I[CT YBCINYUBATh
pasmep MporpamMmbl, BHE 3aBUCUMOCTH OT TOTO, CKOJILKO pa3 OyAeT paciiupeH
mra6oH. Bel TCIICPb MOXKETC 3allCaTh:

sized array< sized array<int,10>, 20> ar3;
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JUISE TOTO, YTOOBI MONY4YHTh 20-3JIeMEHTHBI MaccuB U3 10-3IeMEHTHBIX
MacCHBOB.

157. II1a6,10HBI KJIACCOB J0JKHBI O0BIYHO ONpeesiTh
NMPOU3BOHbIE KJIACCHI

158. Il1a6/10HbI HEe 3aMEHSIIOT HacCJIeJ0OBaHHUE; OHH €ro
aBTOMATHU3HPYIOT

['maBHOE, YTO HYXHO 3allOMHHUTH O MAOJOHAX KJIACCOB, — 3TO TO, YTO OHH
MOPOKIIAIOT MHOTO OTpeieIeHni kitaccoB. Kak u Bcskuil pa3, Koraa y Bac €CTh
MHO>KECTBO CXOJHBIX OIpeNeIeHU KIacCOB, MACHTUYHBIC (PYHKIIUU TOJKHBI
OBITH COEIUHEHBI B OOIINI 0a30BEIH Kiacce.

Bo-nepBbIX, nmaBaiiTe B3TJsSHEM Ha TO, YTO HE HYXXHO jaenath. Kiacc
storable, yXe HCIOJB30BAHHBI MHOW, CHOBa MPEICTABISACTCS XOPOITHIM
npumepoMm. CHauana co3gaguM OOBEKT collection g yhnpaBlieHUS
COXPaHSIEMBIMH O0bEKTAMH:

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 coolueHre oOOBEKTY Hauajla CHOMcCKa, ykasbBaollee, 4YTO CIMU-—
// CcOx mpocMaTpuMBaeTCHA Ha COBINaIeHMe CcO 3HaueHueM a match of this;

return head ? head->find( a match of this )
NULL

}

MexaHU3M MOUCKa HYXXHBIX O0BEKTOB CKPBIT BHYTpPHU Kjacca storable. Bl
MOXXET€ M3MEHUTH JIEKAILYI0 B OCHOBE CTPYKTYPY JaHHBIX, IIOMEHSB
omnpeneneHue storable, U 3TU U3MEHEHUSA COBCEM HE 3aTPOHYT peaIU3aLUIO
Kjacca collection.

3ateM naBaiiTe peajqu3zyeM KiacCc storable, UCMONB3YIOUUN MPOCTOM
CBSI3aHHBIN CIIMCOK B KaUECTBE JIEKAllle B OCHOBE CTPYKTYPhI IaHHBIX:

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
{

// Bo3BpamaeT yKas3aTejlb Ha IEPBHM 3JIEMEHT B CHOMCKe (HaumHadg C
// cebs), wMeommii TOT xe KyodY, 4TO M match of this. OBrunO,

// OBBEKT-KOJIJIEKLUMS INOJIKEeH IIOCJaTh 3TO CcoobleHMre OOBeKTy Hadasa
// cnmcka, ykKasaTejib Ha KOTOPHNM XPAaHUTCH B KJIACCE KOJIJIEKLUM.

storable *current = this;
for( ; current; current = current->next )
if( *current == match of this ) // HalOeHO CcoBIameHMEe
return current;
}

storable *storable::successor( void ) const

{

// BosBpamaeT clenyollee 3HaueHMe B MOCJIelOBaTeJIbHOCTM.
return next;

}

Oyukius operator==() no/kHa ObITh YUCTO BHUPTYaJbHOM, MOTOMY YTO
OTCYTCTBYET BO3MOXKHOCTh €€ peaju3allud Ha YPOBHE Kjacca storable.
Peanusarius 10/KHA GBITH BHIOJTHEHA B IPOM3BOIHOM Kitacce'”

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 3pmeck wucnonb3oBan npemiokeHHbli B ISO/ANSI Cut+ GezomacHbIit
MEXaHHU3M HUCXOMSAIIEr0 TNPUBEACHUS TUNOB. right WHUIHUAIU3UPYETCS
3Ha4eHneM NULL, eciu TmepenaBacMblii OOBEKT (r) HE OTHOCHUTCS K THITY

> B /1eiiCTBUTEILHOCTH 51 GBI HCIOB30BAT MHOKECTBEHHO® HACICIOBAHHE C YIaCTHEM
Kiacca string. Mcnonb30BaHHbIM 371eCh KOJI UMEET 11€JIb HEMHOTO YIIPOCTUTD MIPUMED.
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storable string. Hampumep, OH MOXET NpUHAMIEKATh K HEKOTOPOMY
JpyroMy Kiaccy, TakKe sBIMIOIIEMYCS HACIEIHUKOM storable.

IToka Bce maer xopomo. Terneps kK mpoOieMam, CBI3aHHBIM C IIa0JIOHAMHU.
Kro-uuOyap, HE MOHUMAIOMIMIA TOTO, YTO JAenaer, roBoput: "Pebsta, 1 Mory
WCKIIIOYUTHh HacjleloBaHMEe U TOTPeOHOCTb B BUPTYAIbHBIX (DYHKUUSAX,
WCTOJIB3Y MIa0JIOHbI", a JieTlaeT, BEpOSTHO, HEUTO MOJ00HOE:

template <class t key>

class storable
{

storable *next, *prev;

t_key key;

public:

//
storable *find ( const storable &match me ) const;
storable *successor ( void ) 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 CcoBIaIeHMe
return current;

}

ITpoGnema 311ech B HEIPOU3BOAUTENBHBIX 3aTpaTaxX. OYHKIUH-YJIEHBI I1A0I0Ha
KJacca caMM SBJISIOTCs mabiaoHamu ¢yHkuui. Korjga koMnuisitop paciumpsier
mabioH storable, OH TakXkKe PacIIMpsieT BapUaHThI cex (PYyHKIMN-YICHOB
storo mabnona®. XoTsd 1 MX He IOKazal, BEpPOATHO, B Kiacce storable

* Cwm. npexnlinyiiee npuMedanye K npasuiy 156. — Peo.
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OTIpe/IeNIEH0 MHOXKECTBO (YHKIMH. MHOTHE U3 3TUX (QYHKIHHA OYIyT MOXO0XKH
B TOM, YTO OHHU He Ucnoiv3ylom WHPOPMAIMIO O THUIE, NEpeJaBacMylo B
mabsoH. DTO 03HAYaeT, YTO KaXJ0€ paclIupeHHre Takoh (yHKOuM Oyjaer
WJICHTHYHO TI0 COJCPKAHUIO JII0OOMY JIpyromy ee pacimupenuro. 13 ¢pyHkuui,
KOTOpBIC HE TMOXO0XH Ha (YHKIUIO successor (), OONBIIMHCTBO OyIyT
no100HbI £ind (), UCMONB3YIOWEH MHPOPMAIUIO O TUIE, HO KOTOPYIO JIETKO
U3MEHHTH TaK, YTOOBI €€ He UCTI0Ib30BaTh.

Bb1 MoxeTe pemuTh 3Ty HpobieMy, UCTOIb3ysl MEXaHU3M IAOJIOHOB s
CO3/1aHUA MPOU3BOJIHOrO Kiacca. OCHOBBIBAsICH Ha MpEAbIAYLIEH peanu3aliui,
HE UCIOJB3YIOMIEH Ma0I0HBI, BBl MOXKETE CIIENIATh CIeIyIoIIee:

template <class t_ key>

class storable tem : public storable
{

t key key;
public:
// 3BamemeHme 6as30BOIO KJjlacca
virtual Int operator==( const storable &r ) const;
//

}i

template <class t key>
/* BupryasneHeii */ Int storable tem<t key>::operator==( const
storable &r ) const
{
t key *right = dynamic cast<t _key *>( &r );

return right ? (s == r.s) : NULL;
}

BoibpaB apyroit myTh, s cocpeqoTouns B 0a30BOM Kiacce Bce (YHKIUH,
KOTOpBIE HE 3aBHCAT OT TUNA key. 3aTeM 5 UCTOIB30Ba] MEXaHU3M IIA0JIOHOB
JUIs CO3JIaHMsI ONPE/IEICHUsI IPOU3BOJHOIO Kilacca, PeaJu3yIoLiero TOJIbKO T
(YHKIIMH, KOTOPBIM HY>KHO 3HaTh THII key.

ITose3HBIM pe3ysnbTaToOM SBIISETCS CYLIECTBEHHOE COKpAalllEHHE pa3Mepa
Koja. MexaHu3M I1a0JIOHOB MOMKET pPacCMaTpUBAaThCS KaK  CPEACTBO
aBTOMAaTU3AIMU MTPOU3BOJICTBA MAOIOHHBIX MPOU3BOIHBIX KIACCOB.
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Yacrp 8u. UckroueHus

159. HazHavyeHHe HCKJIIYEHUI — He ObITh MOMMAHHBIMHU

Kak IMpaBnJIO, UCKIIIOUYCHHUEC JOJIPKHO OBITE B036Y)KI[€HO, CCJIIN:

e Her npyroro cnocob6a coobumuts 00 ommbdke (Hampumep, KOHCTPYKTOPOB,
NeperpyKEHHBIX ONEpaluil U T.11.).

e Omubka HeucrpaBuMas (HalpuMep, HeXBaTKa MaMsITH).

e Omubka HACTOJNIBKO HEMOHITHAS WM HEOXKHUJIaHHAS], YTO HUKOMY HE MPHUIET
B TOJIOBY €€ NPOTECTUPOBATH (Harpumep, printf).

Hcknrouennst ObUIH BKIIOYEHBI B A3BIK JUIsI 0OpaOOTKU OIIMOOYHBIX CUTYallUH,
KOTOpBbIE WHade HE MOTYyT OBITb 00pa0oTaHBl, TaKWX, Kak OIIMOKa,
CIyyaromascs B KOHCTPYKTOpE WM TeperpyxeHHod omeparuu. bes
WCIIOJIb30BaHUSI  HWCKIIFOUEHWH  ©IUHCTBEHHBIM  CIIOCOOOM  OOHApyXEHHsS
OIMOKHU B KOHCTPYKTOpE OyIeT mepeada 3 TOMy 0ObEKTY COOOIIEHUS:

some obj x;

if( x.is_invalid() )

// KOHCTPYKTOP HE BHIIOJIHUIICH.
YTO, TI0O MEHBIIEH Mepe, HeaKKypaTHo. [leperpykeHHbIE OMeparu SBISIOT
coboii Ty e mpoosiemy. EquHCTBEHHBIM CITOCOOOM, KOTOPBIM HCITOJIb30BaHHAS
B

X = a + b;

¢yHKIUs operator+ () MOXeT cooOmmuTh 00 ommuOKe, SBISETCS BO3BpAT
HEBEPHOTO 3HAYEHHUs, KOTOpoe OyJIeT CKOMMPOBAaHO B x. Bbl Mormu Obl 3aTem
HAINUCaTh:

if( x == INVALID )

//
wm Heyto mnonoOHoe. CHOBa BechbMa HEakKypaTHO. MckimroueHHs Takke
TIOJIE3HBI I 00pabOTKH OMMUOOK, KOTOPhIE OOBIYHO SIBISIFOTCS (haTaIbHBIMH.
Hampumep, 601pIIMHCTBO MPOTpamMM MPOCTO BBIZOBYT exit (), eClu (PYHKIHS
malloc () He BBINOTHUTCS. Bece mpoBepku Tuma:

if( ! (p = malloc(size)) )

fatal error( E NO MEMORY );

OecroNe3Hbl, eclii orepaTop NEW MPOCTO HE BO3BPATUT 3HAUYCHHUS, KOTNIA EMY
He XBaTUT namsATH. Tak Kak New Ha caMoM Jelie BO30YyKIaeT UCKIIoUeHue (1o
CPaBHEHHIO C BBI30OBOM exit()), TO BBl MOXETE MEpPeXBaTUTh 3TO
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UCKIIIOYECHHE B TEX PEIKHX CIydasix, KOTZa Bbl MOXKETE YTO-TO CIENATh B TAKOU
CUTyalUH.

Taxxe umeercst u npyras npoodiema. OIHON U3 TPUYUH TOTO, YTO KOMHUTET
ISO/ANSI no Cu++ tpedyeTt, 9ToOBI omepaTop NEW BO30YKIal UCKIIOYCHHE,
€CJIM OH HE MOXXET BBIICINUTH ITAMTh, 3aKII0YAETCA B TOM, YTO KTO-TO IIPOBEI
UCClIeIoBaHUE U OOHApYKWJI, YTO Kakasi-TO CMEXOTBOpHasl IOl OLIMOOK
BPEMEHH BBIIIOJIHEHUS B pealbHBIX IporpaMMmax BbI3BaHA JIIOJIbBMH, HE
NOOECTIOKOUBIIMMHCSL TIPOBEPUTh, HE BepHyna iu ¢GyHKIHA malloc ()
3HaueHue NULL. [lo mpuumnHam, 0OCy»XmaeMbIM TMO3XkKe, s HE IyMar, 4TO
UCKIIIOYEHHE JIOJDKHO OBITh MCIOJIB30BAHO BMECTO BO3BpATa OIIMOKH MPOCTO
JUIS 3aIUTHl MIPOTPAMMHUCTOB OT ceOs caMuX, HO OHO cpadaTbIBaeT ¢ New,
[OTOMY 4YTO 3Ta OIIMOKa OOBIYHO B JIIOOOM cilyyae HeucnpaBuma. Jlydmmm
IpUMEPOM MOXKeT ObITh pyHKUUSA printf (). BoapmMHCTBO MporpaMMHUCTOB
Ha Cu nake He 3HAIOT, 4TO printf () Bo3Bpamaer kox omuoOku. (OHa
BO3BpAaIllaeT KOJUYECTBO BHIBEJACHHBIX CUMBOJIOB, KOTOPOE MOXKET ObITh PaBHO
0, eciii Ha JUCKe HET MecTta). [IporpaMMuCThI, KOTOpBIE HE 3HAIOT O BO3BpaTe
OIMOKHK, CKJIOHHBI €€ WrHOPHpPOBaThb. A 3TO HE OYEHb XOpOIIO JUIs
MporpamMMbl, KOTOpas OCYLIECTBISIET 3alUCh B  IEpEHAIpaBICHHBINA
CTaHIAPTHBIN BBIBOJ, MIPOI0JDKAT, KaK OyJITO BCE B MOPSIKE, TOITOMY MOXKHO
CUHTATh XOPOIICH Hjeei BO30OYINUTh 3/1ECh HCKITIOUEHHE.

Wrak, 4TO *€ IUI0XOro B MCKIOUeHusAX? Ha camom nene cymecTtByer JBe
npobisiemsl. [lepBoii sBisieTcs ynTaeMocTb. Bam OyneT Tsxkeno MeHs yOeauTh,
YTO:

some_class obj;

try

{

obj.£();
}

catch ( some class::error &r )

{

// BEHIIOJIHUTL IEeNCTBME B Cllydae OWMOKM

}

JIydme YuTacTcCsda, 4eM:

if( obj.f() == ERROR )
// BHIOJHUTL OEMCTBME B CJlydae OUMUOKMU

B nro6om cirydae, ecnu €ry-0110K comepkuT 6osiee 0THOTO BBI30Ba (DYHKITHIA,
BBl HE CMOJKET€ NPOCTO HCIPABUTH OMIMOKY, IIOTOMY YTO BBl HE CMOXKETE
y3HaTh, I'/Ie BO3HHUKJIA OIINOKA.

Cnenyromuil npuMep JEMOHCTpUpPYET BTOpyro mpobiemy. Kmace CFile,
peanu3yolnii OCHOBHOM BBOJ/BBIBOJA JIBOMUHBIX (hailyioB, BO30YXk1aeT
HCKIIIOYEHHE B ClIy4yae IEepenoIHEeHNs JUCKa IPH 3allUCH, Yero JETKO JOOUThCs
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Ha jauckere. boiee Toro, pyHKIMS write () He BO3BpamlaeT HHUKAKOTO KoJa
omuOku. [lepexBaT UCKIIOUEHHS SIBISIETCS CIUHCTBEHHBIM  CIIOCOOOM
oOHapykeHHs OIMOKH. BoT mpumep TOro, kak Bbl JOJDKHBI OOHApyKUBAaTh
OIMOKY YTCHHUS:

char data[l28];
Cfile f( "some file", CFile::modeWrite );

try

{
f.Write( data, sizeof(data) );

}

catch( CFileException &r )

{
if( r.m cause == CfileException::diskFull )
// 4TOo-TO cCmenaThb

}

Nmeercsa JABEC HpO6HeMbI. HepBaﬂ SIBHO CBsA3aHa C YPOIJIMBOCTBIO 3TOI'O KOJA. A
OBl ropasgo OXOTHEC Hallucal:
bytes written = f.Write( data, sizeof(data));

if( bytes written != sizeof (data) )
// pasobpaTbcd C 3TUM

Bropas npoGiema ogHoBpeMeHHO Oosiee TOHKas U Oonee cepbe3Has. Bbl He
CMOXETEe MCIIPABUTH Ty omIMOKYy. Bo-mepBhIX, BB HE 3HAaeTe, CKOJIBKO OAlTOB
OBUIO 3amMcaHo Tepeda TeM, KaK JUCK TepenoiHwics. Ecam Write ()
BO3BpAaTHJIa OTO YHUCJIO0, TO BBl MOXETE MPEMIOKUTH MOJb30BATEI0 CMEHHUTH
JICK, YIAJTUTh HECKOJIBKO HEHYKHBIX (hailIoB WM chenaTh elle 4To-HHOYIb
JUIsl OCBOOOKACHUST MeCTa Ha Jiicke. Bel HEe MOXeTe TyT caenarh 3T0, HIOTOMY
YTO HE 3HaeTe, Kakas 4yacTb Oydepa yke 3amucaHa, I03TOMY BBl HE 3HAeTe,
OTKY/la HAYMHATh 3aIIUCh HA HOBBIN JHCK.

Haxe xorga Write () BO3BpaTHiIa KOJUYECTBO 3alIMCAHHBIX 0ATOB, TO BB
BCE €Illeé HE MOXKeTe MCIpaBUTh omuOKy. Hanpumep, naxke ecim (yHKIHIO
CFile mepenucarb, Kak II0OKa3aHO HUXKE, TO OHA BCE PaBHO He OyneT paboTats:

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 nepeaaercs npsMo OTKyIa-TO U3HYTpU Write () B oOpabOTUMK
catch npu Bo30yXIeHNH HCKIIOUYEHUS, TIEPECKaKhBasi Yepe3 BCE OMepaTopsbl
return BHyTpU Write (), a TaKKe Yepe3 OIeparop IIPHUCBAMBaHUA B
BbI3bIBAIOLICHCS ~ (QYHKIMM; TE€peMEeHHas bytes written  ocTaercs
HEMHUIUATM3UPOBAaHHOK. Sl aymaro, uTo BBl MOruM OBl mepeaats Write ()
yKa3aresib Ha IIEPEMEHHYI0, KOTOPYIO OHAa MOIJIA MCIIOJIb30BATh I XPaHEHUS
yuclia 3alMCcaHHbIX 0alTOB Mepe]] TeM, KaKk BBIOPOCUTH UCKITIIOYEHHE, HO 3TO HE
OyZeT 3HAYMTENbHBIM YyiydileHHeM. JlydmmMm pemieHuem OyJeT OTKa3 OT
BO30Y)KJICHHUS HMCKIIOYEHUS W BO3BPAT WJIM YHCJA 3alMCAHHBIX OAailTOB, WU
KaKOT'0-TO SKBHUBAJIEHTa HHAMKATOPA OIIMOKH.

[Mocnenneit mpoOnemMol  SBJISAIOTCS  HEMPOU3BOAUTENBHBIE — 3aTPAThI.
OO0paboTKka HCKJIIOUEHHs BBI3BIBAET OYECHb OOJBIINE HENPOU3BOIUTEIHHEIC
3aTpaThl, BBIpAXKAIOIIMECS B BO3PACTaHUMHM B HECKOJIBKO pa3 pasMmepa Koja U
BPEMEHHU BBINOJIHEHUSA. OTO NPOUCXOAUT JaXe B ONEPALMOHHBIX CHCTEMax
tuna Microsoft Windows NT, kortopeile mnoaaepkuBaoT 00pabOTKy
UCKJIIOYEHUI Ha ypOBHE ONEpAlMOHHOM cucTeMbl. Bpl MOXXeTe paccuuThIBaTh
Ha 10-20% yBennyeHue pasmepa KoJa M NaJCHHUE CKOPOCTH BBIIOJIHEHUS HA
HECKOJIBKO TPOLICHTOB NPH HHTEHCHBHOM WCIIONB30BAaHMM HCKJIIOueHwmii. '
CrnenoBatrenbHO, UCKIIOYEHUS JTOJKHBI HCIONb30BAThCs JIMIIL TOT/A, KOTAa
HETPOU3BOAMTENNBHBIC 3aTpaThl He OepyTcs B pacueT; OOBIYHO, MPHU HATHYUHU
BO3MOXXHOCTH, TIPEATIOYECTh BO3BPAT OIINOKH.

160. ITo BO3MOKHOCTH BO30Yy:K1aliTEe 00bEKTHI THIIA EFFOr

Jluctunr 15 mnokaspiBaeT MPOCTYIO CHUCTEMYy ONpeAeNieHWH Kiacca s
BO30YKJICHHs UCKIIIOUEHUH. Sl MOy nepexBaTUTh OLIMOKH YTSHHUS WM 3alUCH
MOo00HBIM 00pa3oM:

try
{
file £ ("name", "rw");
buffer b;
b = f.read();
f.write( b );
}
catch( file::open error &r )
{
// ®aniy He CYyMEeCTBYEeT MM He MOXEeT OLTb OTKPHIT.

}

4" o onpenemma sto s 32-paspsiaHoro kommisitopa Visual C++ Microsoft; IpyTue
KOMIIUJIATOPHI TOKAa3bIBAIOT UJIM CPABHUMBIC PE3YJIbTAThI, MW XYAIIHUC.
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catch( file::io error &r )
{
// Kakas-To M3 HEMUCHNPaBMMHIX OWMOOK BBOIA/BHBOXA.

}

Ecau mens BOJIHYCT JIMIIb TO, YTO IIPOHU30LIJIa ommnoka OIIPCACJICHHOI'O BUJa, U
HC BOJIHYCT, KAKOI'O KOHKPCTHO, TO 1 MOT'Y CACIIAaTh TaK:

file f;

tl"y
{
buffer b;
b = f.read()
f.write( b );
}
catch( file::error &r )
{
//
}

JIucrunr 15. Kitaccel HCKITTOYEHNHT

class file

{

public:
class error {};
class open error : public error {};
class io error : public error {};

//

O 00 Jo U W

}

Ot10T KOX paboTaer, MOTOMY 4YTO O0BEKT file::read error sBIdeTCA
00beKkTOM THIa file: :error (Tak KaK OTHOCUTCS K MPOU3BOJTHOMY KIIACcCy).
BbI Bcerma MokeTe mepexBaTHTh OOBEKT MPOU3BOJHOTO KJIACCa, HCIOJb3YS
CCBUIKY WJIM YKa3aTesb 0a30BOT0 Kiiacca.

S1 Mor OBl TakXKe MPEATIOKUTH IPYTrod KIIACC, UCIOIB3YIOMINI TOT K€ CaMblii
MEXaHU3M:

class long double

{

public:
class error {};
class didvide by zero : public error {};
//

}i

Tak Kak KJIacChl €rror SIBISIOTCS BIOXKEHHBIMU OMPEACICHUSMHU, TO UMEHAMHU
Ha caMoOM Jene sBIATCa file::error W long double::error,
II03TOMY 3/1€Ch HET KOH(IMKTA UMEH.
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Jlnis ynpoIeHus: COMPOBOKICHHUS 51 BCETla MCIOJb3YI0 error B KaueCTBE
cBoero 0a30BOro Kiacca Ui HUCKIOYeHHH. (S He MOTr HCIOJIb30BaTh
NPOM3BOIHBINA KJIacc, Ja)e eCIH 3/1eCh ObLT Obl BO3MOYKEH BCETrO OJMH BHJI
ommnOku). Takum oOpazoMm, s 3HaK0, 4TO, UMesl BO30YKIAIONINI HMCKITIOYCHHE
KJ1acc some_clas S, MOKHO HepeXBaTHTB 3TO UCKJIIKOUCHHC HpI/I IIOMOIIIA:

catch (some class::error &r)

Ot1y omubOKy MCKaTh He mpuuercs. Eciu mpuMmeHsieTcs HaciaeloBaHUE, TO A
UCTIONB3YI0 0A30BBIi 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 (};
}i
OTUM cHnoco0OM HCKIIOYEHHE aagh MOXeT ObITh IepexBaueHo Kak
peon: :aagh, peon: :error WM employee: :error.
Her cwmbicna co3gaBaTh Kilace I7100albHOrO YPOBHS error, OT KOTOPOIO
HacJelyloTcs BC€ JIOKaJbHbIE KJAacChl error, MOTOMY 4YTO i 0OpaboOTKH
9TOH CUTyalluH BBl MOXETE UCIOJIb30BaTh 00paboTunk catch (...) .

161. Bo30yxaeHune UCKIIOYECHUI U3 KOHCTPYKTOPAa
HEHA/Ie’KHO

S HauHy STOT pa3ien C 3aMeyaHUs O TOM, YTO KOMITWJISITOPBI, KOTOpPHIE
COOTBETCTBYIOT pabourmm mokymeHtam komuteta ISO/ANSI mo Cu++, He
UMEIOT OOJBIICH YacTh M3 paccMaTpUBaeMbIX 3/1ech mpobiieM. Tem He MeHee,
MHOTHE KOMITWJIATOPHI (OAWH W3 KOTOpPBIX KoMmMmmistop Microsoft) um He
COOTBETCTBYIOT.

OOk B KOHCTPYKTOpax SIBJSIOTCS JEHCTBUTENbHOU mpobiemoit Cu++.
Tak Kak OHHM HE BBI3BIBAIOTCS SIBHO, TO U HE MOTYT BO3BPATHUTh KOJbI OMIMOOK
OOBIYHBIM TIyTeM. 3amaHue I KOHCTPYHpyeMoro oOwnekTa "HeBepHOTo"
3HAUEHUS B JIYYIIIEM CIy4yae TPOMO3JIKO U MHOTIa HEBO3MOXXHO. Bo30yxaeHme
UCKJIIOYEHHUST MOXET OBbITh 3/1eCh pEIIeHHWEeM, HO MpPU ITOM HYXKHO YYeCTb
MHO€ECTBO BOIPOCOB. PaccMoTpuM crieayromuii Ko

class c
{
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class error {};

int *pi;

public:
c() { throw error(); }
//

b

void £ ( void )
{
try
{
c *cp = New c; // cp He MHULMAIU3UPYETCs, €eCJIM He
// BHIIOJIHAETCS KOHCTPYKTOP
//
delete cp; // =Ta cTpoka B JIOOOM CJlydae HE BHIIOJIHMTCA.

}
catch( c::error &err )

{

printf ("C6om xouncTpykTopal\n");
delete cp; // IebexT: Ccp Tenepb COOEPXKUT MyCOP

}

IIpoGnema cocTOMT B TOM, YTO MaMsTh, BBIJEJIECHHAs OIEPaTOpoM New,
HHUKOrJIa He 0cBoOoXknaercs. To ecTh, KOMIMIATOP CHadania BbIIEISET aMATh,
3aTeM BBI3bIBAET KOHCTPYKTOP, KOTOPBII BO30YX/JaeT 00BeKT error. 3aTeM
yIpaBJieHue MepefaeTcsd MpsAMO U3 KOHCTpykTopa B catch-6mok. Kog,
KOTOPBIM BO3BpalllaeMO€ 3HauyeHHE oleparopa NEW MpUCBaMBaeTCi Cp,
HUKOT/Ia HE BBINOJHSIETCS — YyIpaBJIeHUE NIPOCTO MEPECKaKUBAET Yepe3 HEro.
CrnenoBarenbHO, OTCYTCTBYET BO3MOXHOCTb OCBOOOXIEHHS MaMSTH, IOTOMY
YTO Yy Bac HET COOTBETCTBYIOILETro YykaszaTens. UreHue MHOH pabounx
nokymeHnToB komuteta ISO/ANSI mo Cu++ mokaszano, 94To Takoe TMOBEICHHE
HEKOPPEKTHO — TMaMATh JOJDKHA OCBOOOXKAAThCS HESIBHO. TeM He MeHee,
MHOTHE KOMIMIISATOPBI JIEJIAI0T 3TO HEMPABUIIBHO.

Bot npocToii crioco6 UCIpaBUTh 3Ty CIOKHYIO CUTYaLHUIO (S TOMECTHII TEJIO
GyHKIMM B OIpeseNieHHe Kiacca JIMIIb JUIs TOro, 4ToObl clenaTh NpHMeEp
MIOKOpoYe):

classc
{
int *pi;
public:
c() { /*...*/ throw this; }

}i

void f( void )
{
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try

{
c *cp = NULL;
cp = hew c;

c a _c _object();
}
catch( ¢ *points_at unconstructed object )
{
if( !cp ) // ecau KOHCTPYKTOP, BHB3BAHHHIM [OCPEACTBOM
// NEeW, He BHIIOJIHAETCSH
delete points_at unconstructed object;

}

CI/ITyaLII/IH YCIOXKHACTCA, KOrga HEKOTOPBIC O6’BCKTI>I pasMEIaroTCsa IIpu
nmomMoiu Nnew, a APpyruc — U3 ,I[HHaMH‘IeCKOﬁ naMATH. Bel JOJIKHBI CICJIaTh
YTO-TO IMOXOXKEC Ha CIICAYIOLICE, LIT06I:-I IIOHATH, B YEM ACJI0:
void f( void )
{
c *cp = NULL; // cp nosoxkeH OBTH OOBSABJIEH CHapyxu try-6isoka,
// moroMmy uTo try-6iok obpasyeT o6JsacTb
// nemcTBUA, MODTOMY CP HE MOXET OHTh

// mocTynHeEM B catch-6ioke Bynyum OOLABJIEH B
// try-6ioke.

try
{

c a_c_object;

cp = New c;
}
catch( ¢ *points_at unconstructed object )
{

if( !'cp) // ecCiu KOHCTPYKTOP, BH3BAHHHI OCPEACTBOM

// new, He BHIOJHAETCH
delete points_at unconstructed object;

}

Bb1 HEe MokeTe pemuTh 3Ty npolaeMy BHYTPH KOHCTPYKTOPA, IIOTOMY YTO IS
KOHCTPYKTOpa HET BO3MOKHOCTHU Y3HATh, MOJIYUY€HAa JTU HHULUAJIU3UPYEMasi UM
namsATh OT NEW, UK U3 CTEKa.

Bo Bcex mpenpimymmx mnpuMepax AeCTPYKTOp sl COOWHBIX OOBEKTOB
BBI3BIBACTCSA, JaK€ €CIIM KOHCTPYKTOp HE€ BBINOJHWICA W BO30YIWI
uckimoyenre. (OH BBI3BIBACTCA WJIM KOCBEHHO IIOCPEICTBOM OIepaTtopa
delete, unn HesBHO NpU BBIXOZAE 00BEKTA M3 OOJIACTH JCHCTBUS, JaKe €CIH
OH TIOKHJIAeT €€ N3-3a BO30YKJICHUS UCKITIOUCHHUS).

Amnanorndno, Bbi30B delete KOCBEeHHO BBI3BIBAET JECTPYKTOP VIS ATOTO
oObekTa. S ceifuac BepHych K 3Toi curyanuu. [lepen BbIXOJOM U3 3TOrO
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JECTPYKTOpa HE3aBEPILCHHBIH KOHCTPYKTOP MJOJDKEH IPUBECTH OOBEKT B
HCXOJIHOE COCTOSIHME Iepe]] TeM, Kak CMOKeT Bo30yauTh omuoky. C yuetom
IIPEIIECTBYIOLIET0 ONpeeNeHHus Kiacca C Cleayrolmil koa Oyaer padorath
IIPU YCJIOBUH, YTO OTCYTCTBYET OIIMOKa /10 oneparopa new int[128] u new
BBINOJIHEH YCIELIHO:

c::c( )

if( some error() )
throw error (this); // OE®EKT: pi He MHMUMAIM3UPOBAH.

//
pli = new int[128]; // IE®EKT: pl He MHMUUMAJIUSUPOBAH,
// ecnu omepaTop new BO30yXIaeT
// UCKIOUeHMEe .
VA
if( some other error() )
{
delete [] pi; // He 3abynbTe crmejaTb 3TO.
throw error (this); // 3To Bo3ByxmeHMe 6Ge30MIaCHO
}
}
c::~c( )
{
delete pi;

}

3armomMHHTE, YTO pi COAEPIKUT MYCOp A0 CBOEH MHHIMAIN3ALUUHN ONEpaTOPOM
new. Ecii Bo30yskaaeTcs NCKIIIOYEHHE 0 BBI30Ba NEW WIIK caM oIiepaTtop new
BO30YIMT WCKJIIOUEHHE, TO TOTAAa pi HHUKOrJAa HE WHUIMATHU3UPYETCS.
(BepositHo, oHO He Oymer coxepxarh NULL, a OyOeT TMpocTo He
WMHUIHATH3UPOBaHHO). Koraa BeI3bIBaeTCS IECTPYKTOD, TO omneparopy delete
mepeaeTcss  ATO  HEONpeJeNieHHOe  3HaueHuWe.  PemmM  mpobiemy,
WHHIUAIM3UPOBAB 3TOT yKa3aTelb 0e30MacHbIM 3HAUYSHHEM JI0 TOTO0, KaK 4To-
100 UCTIOPTUTCS:

c::c( ) : pi(NULL) // uHMUMAIM3UPYETCS Ha CJydal, eCJau OlepaTop
// New mact cboint

if( some error() )
throw error (this); // 2To BO3Byxmenme Tenepb 6e30MacHO.
// .
pi = new Int[128]; // CBoit omneparopa new Ternepb Ge30MaceH.
//
if( some other error() )
{
delete [] pi; // He 3abynbTe BHCBOOOOUTL OUHAMUYUECKYIO
// naMAarTh.
throw error (this); // 310 BozByxmenue 6Ges0macHO.
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c::~c( )

if( pi)
delete pi;
}

CrnemyeT MOMHHTB, YTO HY>KHO OCBOOOKIATh YCIIEIIHO BBIICICHHYIO MaMsITh,
€CJIM UCKJIIOYEHHE BO30YXKIACHO MOCie ONepaluy BbIICIEHUs, Tak, Kak ObLIO
CENIaHO paHee.

VY Bac ecTb BO3MOKHOCTb IOYHUCTUTH MPEJIOKEHHBIN BBIIIE KO IPH €ro
UCIIOJIb30BAaHUM C YYETOM MOEro COBeTa M3 MpeAbLAyIIero IpaBuia o
BO30YKICHUHM MCKIIIOYEHUS] O0BEKTa error W CKPBITUS BCEX CIOKHOCTEH B
3TOM 00BekTe. OHAKO OMpeAeTIeHHe TOr0 Kiacca IMOJydyaeTcs 3HAYUTEIHHO
6onee cioxHbIM. Peanuzanus B snuctuHre 16 ommpaercss Ha TOT (hakT, 4TO
JECTPYKTOP SBHO OOBSBICHHOTO 0OBEKTA JOJKEH BBI3BIBATHCS MPH BBIXOJIE U3
try-6moka, mepes BeIMONIHEeHHeM catch-6moka. JlecTpykTop misi 0O0bekTa,
MOJYYEHHOTO MPH MOMOIIM NEeW, He OyJeT BbI3BaH JI0 TEX MOp, MOKA MaMsTh HE
Oyner mepenana oneparopy delete, 4YTo TPOUCXOAUT B COOOIICHUH
destroy (), mociaHHOM U3 onepatopa catch. CnenoBarensHo, IepeMeHHas
has been destroyed OyIer conepkaTb UCTHHY, €CJIU OOBEKT MOJIyYEeH HE
IpY MOMOLIM NEW, U UCKJIIOYEHHE BO30YKJIEHO U3 KOHCTPYKTOPA, U JIOKb —
eciu OOBEKT MOIy4eH IMOCPEICTBOM NEW, MOTOMY 4YTO AECTPYKTOp €Ile He
BbI3BaH.

KoHneuHo, BBl MOKETE BIIOJIHE PE30OHHO 3aMETUTh, YTO Y MEHS HET MPUYUH
MPOBEPATh COACPKUMOE OOBEKTa, KOTOPHI 10 TEOPUU JIOJDKEH OBITh
YHUUTOXKEH. 3/1ech yxe Apyras npodiema. HexkoTopble KOMOWISATOPHI (B TOM
grcne koMrmuiatop Microsoft Visual C++ 2.2) BBI3BIBAIOT IECTPYKTOP IMOCIE
BBITIOJIHEHHS omepaTopa catch, naxe ecnu 0OBEKTHI, OmpeseieHHbIe B try-
O510Ke, HemocTynHbl 13 catch-61oka. CrnegoBareabHO, KOA U3 JIUCTUHTA 16 HE
Oyner paboTaTh MOcie 3TUX KOMIWISATOPOB. BeposTHO, nyumine peuieHue
cocTosI0 ObI B HANHMCAaHUM BapuaHTa operator new (), KOTOpPBIA MOT Obl
HaJIe’)KHO YKa3bIBaTh, IOJIyYeHA MaMATh U3 Ky4H MU U3 CTEKa.
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JIuctunr 16. except.cpp — B030yXJeHNE UCKIIIOYCHNS U3 KOHCTPYKTOpa

1 class ¢

2 |

3 public:

4 class error

5 {

6 c *p; // NULL 0py yCIIEeWHOM BHIIOJIHEHMM KOHCTPYKTOPa
7 public:

8 error( c *p this );

9 void destroy( void );

10 }i

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 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 //

37 throw error (this);

38 //

39 }

40 / /=== mm e
41 c::~c()

42 {

43 /]

44 has beeb destroyed = 1;

45 1}

46 /) =——mm e
47 Int c::been destroyed( void )

48 {

49 return has been destroyed;

50 }




Hckiaouenns

239

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

//

void main ( void )

{

try
{

}

c *cp = hew c;
c a_c_object;

delete cp;

catch( c::error &err )

{
}

err.destroy () ;

// IecTpyKTOp BBIBHIBAETCSH, TOJLBKO €CJINU
// OBBEeKT CO3IaH OIepaToOpOM new




240 Cagép-aiea

3aKJII0ucHue

Bot Tak-T0. MHOXECTBO IpaBWII, KOTOPbIEC I CUNUTAIO TOJIE3HBIMUA U KOTOPBIE,
HaJ/ICI0Ch, OYyAyT MOJe3Hbl U g Bac. KoHeuHO, MHOTHE M3 MPENCTaBICHHBIX
3/1eCh MpaBWII TUCKycCHOHHBIL. [loxkanyiicta, s rOTOB ¢ BAMU O HUX MOCHOPHTb.
HecomHuenHo, s He cumTaro cebs KakuM-TO 3akoHojareneMm B ctwie Cut+ u
caM HapylIaro MHOTHE M3 3THX MPaBWJI IPHU CIydae; HO S UCKPEHHE BEPIO, 4TO
CIIEIOBAaHME OTHM IIpaBWJIaM CJEJaeT MEHS JIYYIIUM TPOTPAaMMHCTOM, U
HAJICIOCh, YTO BbI UX TOXE OLICHUTE.

51 3akoHuy BompocoM. CKOJBKO BpeMEHH MOTpeOyeTcsl MpOorpaMMHCTy Ha
Cut+ mng Toro, 4toOBl 3aMEHHTH SJICKTPHUYECKYIO JaMmIouky? OTBer —
HUCKOJIBKO, a BBI, Ka)XX€TCs, BCE €Ile MBICIUTEe mporeaypHo. IIpaBuibHO
CIIPOEKTHPOBAHHBI KIACC 2JIeKTPMYecKas Jiamia J0JDKEH HacleloBaTh
METOA 3aMeHbl OT 0a3zoBoro kiacca Jamna. lIpocto co3paiite 0OBEKT
IIPOM3BOIHOIO KJIacca M MOULIMTE eMy COOOIEHHE 3aMeHUTsL cebs ().
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00 aBTOpE

Anen Tomy0 — mporpaMMHCT, KOHCYJBTAaHT U  IPENOAABATEINb,
CHELUAIN3UPYOIIUNCS Ha Cut+, 00BEKTHO-OpPUEHTHPOBAHHOM
NPOCKTHPOBAHUM M ONEpAIMOHHBIX cuctemMax Microsoft. OH mpoBOIUT
CEeMHHAPBI 110 TPUTIIAMICHUIO YaCTHBIX (UpM NoBcioay Ha Tepputopun CLHA u
npenogaet B ¢pmimanax KamudopHUiCKOro yHUBEpPCUTETA, PACHIOIOKEHHBIX B
bepxin u Canra-Kpy3. On Taxke paboTaeT mporpaMMUCTOM M KOHCYJIbTAaHTOM
10 00BEKTHO-OPUEHTUPOBAHHOMY MPOCKTHPOBaHUIO, Uconb3ys Cu u Cu++ B
orepannoHHbIX cpenax Microsoft Windows, Windows-95, Windows NT u
UNIX.

M-p T'ony6 peryssspHO HMIIET [yl Pa3IMYHBIX KOMIIBIOTEPHBIX >KypPHAJIOB,
Bmrovas "Microsoft Systems Journal”, "Windows Tech Journal” m wm3penxa
"BYTE". Ero monynspHas konoHka "CyHaydok c¢ Cu", myOnmkoBaBmIasics B
"Dr.Dobb's Journal” ¢ 1983 o 1987 rozpl, cTana Jyisi MHOTHX JIFOJIEH TIEPBBIM
BBeneHueM B Cu. B umcno ero xuur Bxomsat "Compiler Design in C",
"C+C++" u "The C Companion”. M-p I'ony0 counmHsieT My3bIKy U HMEET
JMIIEH3UIO YaCTHOTO MUJIOTA.

BBl MOKETE CBSI3aThCS ¢ HUM uepes Eid04diao mo 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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