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[TporpaMMuUCTBI, WH)KEHEpHI, HaydyHble PAaOOTHHUKH, CTYJEHTHI U BCE, KTO
paboraer ¢ Cu wmu Cu++! Ecaum Bbl XOTUTe mNHUcaTh Jydmuil kox 6e3
OyX1aHUH 10 JTAOMPHHTAM TEXHUYECKOH JOKYMEHTAIMH, TO 3TO KpaTKoe, HO
COJIepKaTeIbHOE PYKOBOJACTBO SBJIIETCS HMMEHHO TE€M, 4YTO BaM HYXKHO.
"Bepeexa Oocmamounou OauHvl, 4YmMoOvl... evicmpeaumsv cebde 6 Hozy'"
npennaraer Oosiee 100 mnpakTHYECKUX TMpaBWJI, KOTOPHIE BBl CMOXKETE
WCIIOJIB30BaTh AJIS CO3AAHMA JJIETAaHTHOIO, IIPOCTOrO B CONPOBOXACHNUU KOAA.
A Tak Kak KHHTra HamucaHa IPU3HAHHBIM 3HaTOKOM B 3TOW 00JIacTH, TO U BBl B
Hel He 320y InTech.

Anen Tony0 mpennaraer HEOOXOAMMBIA HAOOp MOSICHEHH, COBETOB U
TEXHUYECKHUX IPUEMOB C LEJIBI0 IOMOYb BaM IOJHOCTBIO HCIOJIb30BaTh
BO3MOXKHOCTH 3THUX YpPE3BBIYAIHO MOIIHBIX S3bIKOB. Ho He GoliTech BCTPETUTH
OYEpEeIHOE CKYYHOE PYKOBOJCTBO IO MPOTrpaMMHMPOBAHMIO. ABTOpY yAaeTcs
cieNiaTh M3JI0KEHUE CTOJb CEPhE3HOM TEeMbl )KMBBIM U MHTEPECHBIM 3a CYET
PACCHIMTaHHOTO 0 TEKCTY IOMOpa M ITyOOKOT0 3HAHMS IPeaMeTa.

l'ony6 paccMmarpuBaeT yHUBepcallbHble NpaBuia, (OpMaTUpPOBAHUE U
NPaBWIBHYIO OPTaHU3AIMIO TPOTPaMM Iepe]] TeM, KaK YIIIyOWThCS B TakKue
OCHOBOIOJIArarolre BOpoCkl, KaK:

¢ [IpakTuueckue crnocoObl OpraHM3alliyd U HAMKUCAHUS COMPOBOKIAEMOIO

KoZa.

¢ OOBEKTHO-OPHEHTHPOBAHHOE IIPOrpaMMHUPOBaHUE u METO/IbI

abCTpakLMU JaHHBIX.

¢ Kak u3bexars npobiem, cnetuduueckux s Cu u Cut+.

Jng 3akperuieHus: MpaBWil, HAMEUEHHBIX B ATOW KHHIe B OOIIMX 4YepTax,
IpeIaraeTcsi MHOKECTBO NPHUMEpOB. Bbl Takke HalifieTe 37€Ch IOJE3HBIE
MPOEKTHbIE  CTPAaTeTMH,  OCBEUICHHE  BONPOCOB  aIMUHHUCTPATUBHOIO
YIPaBJIEHUS U MHOTOE JPYTOE.
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biaromapnocru

Pabora Ham »TOW KHUTOH 3aTSHYNAch, M S BeChbMa OOS3aH TPEM pPelaKTOpam
uznatenbctBa McGraw-Hill, koTopeie Mo odepear MUPHINCH C MOCTOSHHBIMU
3amepkkamMu ¢ Moed ctoponbl: Hoitmy JluBaiiny, Iony ['omno u JDkenudep
Xont-lumxoBanHa. Sl ocobeHHo mnpusHateneH boOy [lromapmy, KOTOpbIi
3T MEHS OT caMoro ce0s, cAenlaB OYeHb TINATENBHBIH IPOCMOTP
NepBOHAYANIbLHOTO HaOpocka. Ero coBeThl 3HAUMTENBHO YIYUIIWIA KHUTY B €€
HBIHEIITHEM BHJIE.



BBenenune

HaszBanue 3TOl KHUTH OTPAKAET TO, YTO S CUYUTAI0O OCHOBHOM TPYAHOCTBIO TIPH
pabote kak ¢ Cut+, Tak u ¢ CH: 3TH A3bIKH AAIOT BaM CTOJBKO TMOKOCTH, 4TO
€CJIM y Bac HET XKeJaHUsA U CIOCOOHOCTH MPU3BATh ce0s K MOPAIKY, TO B UTOTE
BbI MO’KETE MOJIyYUTh TUTAHTCKUN MOIYJb HE MOJJAIONIeCs COMPOBOKICHUIO
TapabapIIuHbI, IPUTBOPSIONICHCS K TOMY K€ KOMIIBIOTEPHOH TIporpamMMoid. Be
MOJKETE MOMCTHUHE JIENIaTh BCE MPU MOMOIIH 3TUX S3bIKOB, 1a)KE€ €CJIM BBl 3TOTO
HE XOTUTE. B 3TON KHUre enaeTcs MOMbITKA 1aTh CPEACTBO JUISl IPEOAOTICHHS
STOU TPYIHOCTH B BHUJE COOpaHUs MPAKTHUECKUX MPABUI MPOTPAMMUPOBAHUS
Ha Cumt+t mw Cm — mpaBwI, KOTOpBIe, HAICIOCh, YyOeperyr Bac OT
HENPUATHOCTEH, €cia Bbl OyleTe WX HCIOJb30BaTh C CAMOrO Hayaya. XOTd
OOJIBIIMHCTBO W3 MPHUBOAWMBIX 37€Ch MPaBWI TNPHUMEHUMBI DPABHO TIIPH
nporpaMMupoBaHuu Kak Ha Cu, Tak 1 Ha Cu-++, 51 BKIFOUWII MHOTO MaTepHala,
oTHOcsmerocss JMmb K Mupy Cut+ M CKOHLIEHTPUPOBAHHOIO IO MEpE
BO3MOXKHOCTH B 3aKJIIOUMTEIBLHOM pasjerne. Eciu Bbl mporpammupyere JUIllb
Ha Cu, TO IpocTo UrHOpUpyTe Matepuan mo Cu++, BCTpedaroIIHiicss BaM B
Oosiee paHHHX pa3zenax.

S mpodeccrnoHaNbEHO 3aHUMAIOCh TPOTPaAaMMHUpPOBAaHUEM MpuMepHO ¢ 1979
rojia U €XeJIHEBHO MOJB3YIOCh MpaBWJIaMU U3 3TOM KHUTH. S HE yTBep)Kiaaro,
Y9TO ITH TIpaBWia Oe3yCIIOBHBI, WK naxe "BepHbl". OMHAKO S MOTY CKa3aTh,
YTO OHM OTIMYHO MHE CIYXHJIM BCE ATO BpeMs. XOTs 3Ta KHUTA HE OTHOCHUTCS
K KaTeropuu MyTEBOJWTENEH TO "JOBYIIKaM W PHITBUHAM', MHOTHE W3 ITHX
NpaBWJ MpeNoXpaHsAT Bac OT HENPUATHOCTEW TOrO COPTa, KOTOPHIH
o0cyXIaeTcst B MyTEBOAUTENSAX 10 "JIOBYIIIKAM W PHITBUHAM .

[IpakTryeckue npaBuia 1Mo cBoeil cytu ruOku. OHU MOCTETIEHHO MEHSIOTCS
C POCTOM OIIbITa, M1 HU OJJHO MPABUJIO HE EHCTBYET NMOCTOSHHO. TeM He MeHee
s IPeIyINpekIalo Bac ¢ CaMOro Hayajia, 4YTO MO€ MHEHHE OTHOCHTEIBHO 3TOTO
MaTepuaga caMoe HaWiIydllee W 4TO sl He OYEHb CUMIATH3UPYIO HEPSIIUBBIM
MBICIISIM WJIM HEOpeKHOMY NpPOrpaMMHUpPOBaHUIO. Sl He U3BHHAIOCH 3a
YCWJICHHOE IOAYEPKUBAHUE TEX BEIEH, B KOTOpPHIE s CHJIBHO Bepro. Mowu
MHEHUS BCErJla MOTYT U3MEHUTHCS, €CIIH, KOHEYHO, BBl CMOXKETe YOeIUTh MEHS
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B TOM, YTO 51 HE MPaB, HO UMEITE B BU/Y, YTO 3Ta KHUTa OCHOBAaHA Ha OIIBITE, &
HEe Ha TeopuH. S co3Haro, YTO OGOJbIIAs YAaCTh STOW KHUTM MOJIXOIUT OMACHO
OMM3KO K YbEMY-TO KyJAbTy M MHOTHE BEIIH, INPOU3HOCHMBIE MHOH,
JUCKYCCUOHHBI, HO IyMaio, YTO BCErJa HMMEETCS BO3MOXXHOCTh Pa3yMHOTO
pasroBopa JBYX JO/eH, 0OBEAMHEHHBIX IENbI0 COBEPIICHCTBOBAHUS CBOETO
MacTepCTBA.

S dacto uwmrtato Kypchl mo Cut+ W OOBEKTHO-OPUEHTHPOBAHHOMY
MPOEKTUPOBAHUIO KAk [0 TNPUITIANICHUIO YacTHBIX (GUPM, Tak U B
Kamudopuuiickom ynusepcurere B bepkian. OTa KHUTa NMOSBUIACH B OTBET Ha
IpOCKObl MOMX CTYIEHTOB, OOJBIIMHCTBO M3 KOTOPBIX YBJICUEHHBIC
npodeccHoHanbl ¢ HACTOSIIUM JKEIaHHeM HM3Y4HTh 3TOT MaTepuasl. Sl BHKY
MHO’KECTBO MPOTpaMM B IMpOLIECCE€ MPOBEPKH JIOMAIIHUX 3aJaHui, U ITH
OpOTPaMMBbl  TOCTATOYHO PEMPE3EHTATUBHBI B KAdeCTBE IPOU3BEACHUI
coobiiecTBa NpoecCHOHANIBHBIX MPOrPaMMUCTOB M3 pailioHa 3anuBa Cal-
Opanmumcko. K HecuacTpro, KaXXIpli ceMeCTp 5 TAK)Ke BHXKY, UTO OJHU U T€ e
npo0JieMbl TOBTOPSAIOTCA CHOBa U CHOBA. llodToMy sTa KHHUra sBisercs
HEKOTOPHIM 00pa30M M CHHCKOM PacHpOCTPaHEHHBIX NpoOieM, HalIeHHBIX
MHOM B CO3JaHHBIX HACTOSAUIMMH MPOrpaMMUCTaMH peajbHBIX MporpaMmax,
COIIPOBO’KIA€MBIM MOMMH COBETaMH IO UX PELICHHUIO.

O6cyxnaemMple 371€Ch MPOOIEMbl TPOrPaMMHUPOBAHUS U IPOSKTUPOBAHUS HE
OTPaHUYMBAIOTCS, K HECYACTHIO, JIUIIb YIEHHUYECKUMH IporpaMMaMu. MHoTHe
U3 TPUMEPOB TOTO, YTO HE CIEAyeT Jenarb, B3SThl M3 KOMMEPYECKOIo
npoaykra: Oumbmmorekm kimaccoB Microsoft Foundation Classes (MFC)
kopnopaniuu  Microsoft. I mory ckazaTh, 4To 3Ta OuHONMOTEKa ObLIa
CIpoeKkTHpoBaHa 0Oe3 3a00Thl O YHOOCTBE COMPOBOXKICHHUS JIOJABMH, HE
MOJIO3PEBAIONIMMHA O CYIIECTBOBAaHMHM Ja)K€ JJIEMEHTApHBIX MPUHIUIIOB
00BEKTHO-OPUEHTHPOBAHHOTO  MPOEKTHPOBaHUSA. S He BBIOENT  SIBHO
OOJBIIMHCTBO MPUMEPOB 3TOTO B TEKCTE, TaK KaK 3TO HE KHHra ¢ Ha3BaHUEM
"Yro mempasmisHo B MFC"; monms3oBarenn 6ubarorekn MFC y3HatoT ee ko,
KOTr'Jla HaTOJKHYTCA Ha Hero. S BeiOpan npumepsl u3 MFC npocto notomy, uto
MHE TPUIIIOCh MHOTO ¢ HEeH paboTaTh M OYCHb OJHM3KO IMO3HAKOMUTHCS C €€
HejocTaTKaMu. Bo MHOrumx JApyrux KOMMeEpuecKHx OHOJIMOTEKax KJIaccoB
HUMEIOTCS CXO/HBIE TPOOIEMBI.

Hakonen, »ta kHura He sBisgercs BBeieHueM B Cu++. OOcyxkuaeHue,
compoBokaamoniee otHocsammecs kK Cut+ mpaBuiia, TpeAroyiaraer, 4To BbI
3HaeTe ATOT SA3bIK. Sl HE PacXoyl0 MECTO Ha OMHMCAaHUE TOro, Kak paboTaeT
Cut+. meetcst MHOKECTBO XOPOIIUX KHHUT, KOTOpPbIE y4daT Bac si3bIKy Cut+,
BKIItoyasi Moto cobctBeHnyto "C+C++" (New York: McGraw-Hill,1993). Bui
JOJDKHBI TaKXKE O3HAKOMHUTHCA C MPHHIUINAMU OOBEKTHO-OPUEHTHPOBAHHOTO
npoekTupoBanus. S pekomeHayto Bropoe usaanue kuuru I'paau byda "Object-
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Oriented Analysis and Design with Applications” (Redwood City: Benjamin
Cummings,1994)*.

O Hymepayuu npasun: AHOT/A sl TPYNIIMPOBAT HEKOTOPHIE TpaBHa BMECTE,
MOTOMY YTO y/I0OHO OIMUCHIBATh X BCE OJIHOBPEMEHHO. B 3TOM cityuae Bce i
npaBuiIa (MMEIOIIKE pa3InYHble HOMepa) paclojararoTcs B Hadane paszaena. S
UCIIONB30BAJ 3alMch HOMepa mpaBuia Bupa "1.2" B cioyyasx, KOorja OHO
SBJISIETCS OCOOBIM CITydaeM JIpyroro mpaBuia.

* Byu I'. OOBEKTHO—OPUEHTHPOBAHHBIH aHANM3 M TNPOEKTUPOBAHHE C INPHMEPAMH
npwioxxenuit Ha C++, 2—e usn./Ilep. ¢ anrn—M.; CII6.: "U3garensctBo BUHOM" —
"Hesckwuit muanekt", 1998.—560 c.—IIpum. nepes.



Yactb

IIporiecc MpoeKTUPOBAHUA

OTa 4YacTh BMECTE C TMOCIEAYIOIIeH, TOCBAIMEHHONW pa3paboTKe, SBISIOTCS
HauOoJiee TyMaHHBIMH B JTOW KHHre. [IpaBuia 37ech JIOBOJBHO OOIIErO
XapakTepa TIO CBOCH TIPHUPOJIE, OHU COBCEM HE 3aTpParuBalOT TEXHUKH
nporpammupoBanus Ha Cu wimm Cut+, a ckopee paccMaTpuUBalOT OoJiee OOIIHiA
TIPOIIECC MPOCKTHPOBAHUS U Pa3pabOTKH MPOTPaMMBbI.

[TpaBuiia W3 TaHHOW YaCTH OTHOCATCS K MPOIECCY OOIIEro MpOSKTUPOBAHUS.
[Tocme mpoYTeHUs TOW YacTH B 3aKOHYCHHOM BHJE I CTall OECIIOKOUTHCS, YTO
MHOTHE W3 3THUX MpaBwiI OyayT KaszaThcs OaHaJbHBIMH. HecmoTpss Ha 3To,
HEKOTOPBIC U3 MPUBOIUMBIX 371€Ch MPABHIII SBJISIFOTCS CAMBIMH Ba)KHBIMU B dTOM
KHHTE, TMOTOMY YTO HapyIICHHE WX MOXET BbI3BaTb MHOTO OeJ B mporiecce
pa3paboTku. B wu3BeCTHOM cCMbIciie, OOJBIIMHCTBO TPABWI OSTOW YacTH
MpeIHa3HAYCHBI JIUIS YIPaBJICHIIEB; TPOrPAMMHUCTBI X YacTO 3HAIOT, HO Y HUX
HET ¢BOOOIBI, HEOOXOIMMOI, YTOOBI BOCIIOIL30BATHCS CBOMMH 3HAHUSIMH.
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1. CymHoCcTh MpOrpaMMupoOBaHusi: 0e3 CIOPIPHU30B,
MHUHUMYM CHEIUIEHUSI | MAKCUMYM COTJIACOBAHHOCTH

MHorue (ecnu He Bce) TpaBWia B 3TOW KHUTE MOTYT OBITh OOBEAMHEHBI B TPH
MeTarnpaBuia (P JKETaHUH ), BBIPAKEHHBIE B 3ar0JI0BKE ATOTO paszena.

[IpaBumo "Ge3 cropmpu3oB" He TpeOyeT TMOsSCHEHWA camo 1o cele.
[Tonw3oBarenbeckuil MHTEPQEHC IOKEH NEHCTBOBATh TaK, KaK KaXeTcs OH
JOJDKeH JneiictBoBarh. (DyHKIMS WM TEpeMEHHAs JOJDKHBI JIeJaTh TO, 4YTO
03HAYaIOT UX UMEHA.

Cyennenue — 3TO CBSI3b MEXIY ABYMS HpOTrpaMMaMH WM OOBEKTaMHU
noJb30BaTeNnbekoro uHTepdeiica. Korma oguH 0o0bEKT MEHSIETCs, TO BCE, C YeM
OH COEJMHEH, MOXKET TaKkke M3MEHHUThCS. CIeTUIeHne BBI3bIBAET CIOPIpH3bI. (S
MEHSFO ATy INTYYKY 3/1eCh, M BHE3AIHO Ta IITYKOBHHAa BOH TaM IE€pecTaeT
paborarp). Ilpumep wu3 Cut+: ecam 00BEKT OTHOTO Kjacca IMOCHUTAET
cooOmieHne OOBEKTYy BTOPOTO Kiacca, TO MOCHUIAIOMIMN KIAcC CICIUICH C
NpUHUMAONMM KinaccoM. Ecnu Bel MeHsieTe mHTep(deic A MPUHUMAIOIIETO
KJlacca, TO BbI TAKXKE JJOJDKHBI HCCIIEIOBATH KO B MOCHUIAIONIEM KJIACCE, YTOOBI
yOemuThcs B TOM, 4TO OH emie paboTaer. DTOT BHI cIa00OTO CIETUICHHS
0e3BpenieH. Bam HY»HO 3HAaTh 00 OTHOLICHHUSAX CUETUICHHS JJISI COMPOBOXKICHHUS
IpOTrpaMMBbl, HO 0€3 HEKOTOPOTO KOJMYECTBa CIEIUIEHHI MmporpaMma He MOTJa
Ob1 paborats. HecMOTps Ha 3TO, JUI Bac *KelaTeiabHO MO MEpe BO3MOXKHOCTHU
MUHHMH3HUPOBATH YMCIIO OTHOIICHUHN CIICTUICHUS.

Orta MUHHMU3aIUs OOBIYHO BBITONHsETCS B CH MOCPEACTBOM MOJYJIEH, a B
Cu++ mocpenctBom kiaccoB. OyHKIMM B Moxyie (QyHKIMHU-YICHBI B KJlacce)
CIEIUICHBI JPYr C JAPYroM, HO 32 MCKIIOYEHHUEM HECKOJbKUX HHTEp(EeHCHBIX
byHKIMIA (MM 00BEKTOB) OHM BOBCE HE COOOIIAIOTCS C BHENTHUM MupoM. B Cu
BbI JIOJDKHBI HCIIONB30BATh CMamu4eckuii KJIacC TMaMsTH, YTOOBl OrpaHHYHUThH
UCTIONb30BaHNe (PYHKIMK OHUM MoxaysieM. B Cu++ BbI Hcmonb3yeTe 3akpbimoie
(YHKITUN-YJICHBI.

Coenacosannocme SBISETCS TMPOTHUBOMOJIOKHOCTBIO CIETIJICHUS; CYIIIHOCTH,
KOTOpBIE TPYNIUPYIOTCS BMeCTe (IYHKTHI JHAJIOrOBOTO W TPOCTOTO MEHIO,
GyHKIIMEM B MOJyJe, WIM WIEHBl KJacca), JOIDKHBI OBITh CBSI3aHBI IO
Ha3HadyeHWi0. OTCYTCTBHE CBS3HOCTH Takke sBisercs 'ciopnpuzom". VY
TEKCTOBOTO PEAAKTOpa, KOTOPBIM 51 TOJB3YIOCh, MMEETCSI B MEHIO IYHKT
"Hactpoiika" u, KpoMe TOTO, JIOTOJHUTEIbHBIC OMIMU HACTPOWKH PaCCHITaHbBI
MO YeTHIPeM JpPYTUM BCIUIBIBAIONIMM MEHIO. S OXHIal COTIaCOBAaHHOM
KOHQHTYpalluil M, KOrJla HE CMOT HAaWTH HYXHYIO MHE OIIHUI0 B ITYHKTE
"Hactpoiika", TO pemun, 4YTO OTOWM ONIMHM MPOCTO HET. ITa IUI0XO
CIPOCKTHPOBaHHAs CHCTEMA J0 CUX TOp JIOCTaBISIET OECIIOKOMCTBO; TOCIIE Toja
MOJIb30BAHUS S MO-TIPEKHEMY HE TIOMHIO, TJI€ PacIOJIOKeHa KaXKaas OMIHS, U
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4acTO BBIHYX/IEH TPaTUTh pa3Jpa’karollie IATh MUHYT Ha IIOUCK B IISITH Pa3HbIX
MECTax TOro, 4YTO XOTE€I H3MEHUTh. [l0 OTHOWIEHHIO K HCXOJHOMY KOIy
OTCYTCTBHE COIJIACOBAHHOCTH 3aCTaBJISET Bac JEJIaTh TO )K€ CaMO€ — TPAaTUTh
CBOIO JKM3Hb Ha TOUCK OOBsBICHUU (QyHKUMH B 15 pasmuunbix (aiinax, yTo
SIBIISIETCS] OYEBUAHOMN TIPOOIEMOI TIPH COTIPOBOKICHUU.

2. llogaBasiiTe 1€MOHOB CJI0KHOCTH (YacTh 1)

Pugapn Pammn (paspabGorumk Mach — Bapumanta OC UNIX) BeICTYIIUI
HECKOJIBKO JIET Ha3aJ C OCHOBHBIM JIOKJIAZIOM Ha KOH(EPEHIUU pa3pabOTYHKOB
Microsoft. Ero rmaBHBIIE CMBICI COCTOSJI B TOM, YTO CJHIIKOM OOJIbIIas
CJIOKHOCTB KaK B MOJIb30BATEIbCKOM MHTEpdeEiice, TaK U B IPOrpaMMe SIBISIETCS
€IMHCTBEHHOW OOJIBIION TPOOJIEMOH, CTOsIEel Tepes] MPOCKTUPOBIIMKAMHI H
MOJIB30BATENISIMUA TIPOTpaMMHOTO obOecnieueHus. [lo upoHuH, ero peuyb ObLIa
NpOM3HECEHa CITyCTS [JBa JHSA IOCJIE MPOBAIMBIICHCS TOMBITKA IOKa3aTh
HECKOJIbKUM THICSIYaM OY€Hb TOJKOBBIX MTPOrPAMMHUCTOB, KaK IPOTrPaMMHUPOBATh
pa3pabotannbiii Microsoft maTepdeiic OLE 2.0 — oamH U3 caMbIX CIIOXHBIX
UHTEP(EICOB MPUKIATHOTO MPOrPAMMUPOBAHHUS, KOT/Ia-IM00 MHOW BUICHHBIX.
(OLE o3nauaet "cBs3b u BHenpenue oowekra". Cranmapt OLE 2.0 ompenenser
uHTEepEeic, KOTOPBIH MOXET WCIOIb30BAThCSA JIByMs MPOTpaMMaMH JUIs
B3aMMOJICHCTBHS MEXTy CO00# ompenereHHBIM 00pa3oM. DTO JCHCTBUTEIHHO
00BEKTHASI OPUCHTAIIHS HA YPOBHE ONEPAIIMOHHON CHCTEMBI).

[Ipenpimymuii opaTop, KOTOPHI yOEXKTanm HAc TOIh30BAThCS OMOIMOTEKOM
Microsoft Foundation Classes (MFC), cka3zan nam, yto nogaepxxka OLE B MFC
"pumrogaer 20000 cTpok Koma, HeoOX0Ooumwblx IS Kaxaoro 0a3oBOro
npunoxxenuss OLE 2.0". Ayauropust O6buta omenomieHa He noje3Hoctbio MFC,
a TeM (akToMm, 4TO s HammcaHus Oa3oBoro mpuitokeHus OLE 2.0 tpeOyercs
20000 ctpok koma. JIroOoi mHTEpdeiic Tako CIOKHOCTH TauT B ceOe M3bSH.
Crenyromnie HECKOJIBbKO MpaBui ucnoib3yloT OLE i mokasa XapakTepHbIX
npoOaeM, HO HE JAyMaiTe, 4TO MpoOjaeMa 3almyTaHHOCTH XapaKTepHA JIMIIb IS
Microsoft — oHa cBOWCTBEHHA BCEH OTpacIIH.

2.1. He pemaiiTe npo0JieM, KOTOPBIX He CyLIeCTBYeT

2.2. PemiaiiTe KOHKpPETHYIO IP0o0JIeMy, a He 00U
cIyqyau

[MoyuutensHo ucnons3oBath OLE 2.0 kak mpuMep TOTO, YTO CIydaercs co
MHOTHMH CJIMIIIKOM CJIOKHBIMH TpOEKTaMu. Mmeercsi nBe TIaBHBIE TMPUYHAHBI
cinoxHoctu uHTep(derica OLE. Bo-mepBbix, oH 0e3yCHemHo TbITaeTCs OBITh
HE3aBUCHMBIM OT sI3bIKa MpOTpaMMUpoBaHus. Maes TaGnHIbl BHUPTYadbHBIX
byakmmii Cut+ sBusercst nentpanbHoil mis OLE 2.0. Cnemmduxarmmss OLE
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Jlake IMOJIb3yeTcsl HoTauuel kinaccoB Cut+ g TOKyMEHTHPOBAHHS TOrO, Kak
JOJDKHBI paboTtath pasnuunble uHTepdeicel OLE. nsa peanuzauuu OLE Ha
JpyroMm s3pike mporpammupoBanus (He Cut++) BBl JOMKHBI UMUTHPOBATH Ha
TOM sI3bIKE TaOMUIy BHUPTYyadbHbIX ¢yHKIMA Cut+, 49ro ¢daxkTuuecku
orpannuyuBaeT Bam BbIOOp Cut++, Cu miam sS36IKOM accemOiiepa (eciii BBl HE
pa3paboTUUK KOMIMJISTOPOB, KOTOPBIA MOXKET /100aBUTh K BHIOpAaHHOMY BaMu
S3BIKYy HYXXKHBIE CBOWCTBA). ECIM 4ecTHO, TO BBI JOJDKHBI OBITH CyMacIIEIIINM,
ytoObl mporpammupoBath OLE He nHa Cu++; motpebyercss ropa3io MeHbIle
BpeMeHu Ha uzydenne Cut+, yem Ha Hanucanue umutatopa Cu++. To ectp, 3T
ujes HEe3aBUCUMOCTU OT S3blKa MPOrpPaMMHUPOBAHUS SBISETCS HEYJadyHOM.
NuTepdetic Mor Ob1 OBITH CYIIECTBEHHO YIPOIIEH 3a CYET OTKa3a OT Hee.

BosBpamiasich kK UCTOpUM W3 MPEAbIAYILEro pas3zesia, Hy>KHO 3aMETHTb, YTO
oubmmoreka MFC B JeHCTBUTENTBHOCTH pemIaeT MpoOJIeMy CIIOKHOCTH,
cBsa3anHyto ¢ OLE, mpu momMomu mpocToro  JIErKO MOHSATHOrO HHTepdeiica,
peanu3yroniero Bce BO3MOXKHOCTH, HYXHbIE /IS OOJNBIIMHCTBA MPUIOKEHUI
OLE 2.0. Tot ¢akt, 4T0O HUKTO HE XOTeJl MPOrpaMMHPOBATh C MCIIOJIb30BAHUEM
OLE, moka Ij1g 3TOTrO He IosABHIach 00o0iouka Ha ocHoBe MFC, Breuatser.
Pa3paboTka xoporieil 000709k BOKPYT IJIOXOro MHTEpdeiica He MOXKET ObITh
pelIeHreM JIeXKalleil B OCHOBE MPOOIEMBI.

Ecnu o6omnouka ¢ ucnonszoBanueM MFC ctoib mpocTa, TO mouemy JexKaiui
B OCHOBE IUIACT TaK cjoxkeH? OTBET Ha 3TOT BONPOC SBISETCS OCHOBHBIM
npenMeroMm mnpoektupoBanus. Cosparenu wuHTepdeiica OLE Hukorma He
3ajaBanu ceOe 1Ba OCHOBHBIX BOIPOCA:

e Kakue OCHOBHBIE BO3MOXXHOCTH [JOJDKHO TOJACPKMBATh  HACTOSIIEE
npuiIoxeHue?
e Kak peanu3oBaTh 3TH BO3MOKHOCTH MTPOCTEHIIINM CTIOCOO0M?

[pyrumu cioBamMu, OHM MMEIM B BHIY HE pEaIbHOE NPHIIOKEHUE, KOTAa OHU
MPOEKTUPOBAIM ITOT MHTEpdEiic, a KaKOM-TO TEOPETUYECKUN XYIIIUN CIydail.
OHu peann30BalId caMblii 00Ul MHTEpGEHC U3 BO3MOKHBIX, HE TyMasi O TOM,
4TO Ha camoMm Oele TPEANOoaaraeTcs Jenarh Ipy MOMOIIU 3TOro uHTepdeiica, u
IIOJly4YUB B PE3YyJbTaTe CHCTEMY, KOTOpas MOXKET JAeJaTh BCE, HO IPH ITOM
CJIMIIKOM CJIOKHAas, YTOObI ObITh MPUTOAHOM AJs Hcmosib3oBanud. (BepositHo,
OHM COBCEM HE TpoOOBaJM peaqn30BaTh I3TOT HHTEpderic B KaAKOM-IMOO
MPUIIOKEHUH, NHAYE OHU ObI OOHAPYKHIIU 3T IPOOIIEMBI).

[Tporiecc 00BEKTHO-OPUEHTHPOBAHHOTO MPOSKTHPOBAHUS SBIISIETCS B KaKOMi-
TO Mepe MOMbBITKOM pemeHus: 3Toi mpobieMbl. OTHOCUTENBHO MPOCTO A00ABUTH
HOBYIO  BO3MOXXHOCTb B  OOBEKTHO-OPHEHTHPOBAHHYIO  CHUCTEMYy  WJIH
MOCPEACTBOM HAclleJJOBaHUA, WK 100aBUB HOBBIX 00pabOTYMKOB COOOIICHUN K
CylecTBYOIMM KitaccaM. CKpbIBasi ONPENENICHUS [AaHHBIX OT IOJb30BaTEIIA
KJlacca, BBl OCTaBlIeTe 3a COOOM MpPaBO MOJHOCTHIO MEHSATH BHYTPEHHIOIO
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OpraHu3alMio Kjlacca, BKJIIOYAs OMNpENeNeHUs JaHHBIX, He OecroKos
MOJIb30BaTENIed JTOTrO0 KJlacca, MpPHU YCIOBUHM, 4YTO BBl COXPaHSAETE €ro
CYIIECTBYIONUI HHTEPPEIC.

B cTpykTYypHOM NMPOEKTUPOBAHUU BaM HE HYXHA Takasi pOCKOIIb. BBl 00bIYHO
NPOEKTHPYETE CIepBa CTPYKTYPHI JaHHBIX, U MOAUDUKAIUS CTPYKTYPBI TaHHBIX
SBIISICTCS.  CEPhE3HBIM  JIEJIOM, MOTOMY YTO HYKHO TIPOBEPUTH KaXIYyIO
HOJIPOTrPaMMy, HCTIONB3YIOIIYI0 3Ty CTPYKTYpPY HAaHHBIX, YTOOBI YOETUTHCS B
TOM, 4TO OHa eme padortaer. Kak cruenctBue, "cTpykTypHBIE" HpOrpaMMBI
CKJIOHHBI MMETh MHOTO HHYEro HE JENalomero Koga. DTO MOTOMY, YTO KTO-
HUOYb MOXKET 3aXOTETh BOCIIOJIb30BAaThCSI HEKOW BO3MOXKHOCTBIO B OYAyIIEM.
Ha nene MHOrMe mNpPOEKTHUPOBIIMKK CTPYKTYPHBIX IIPOTPaMM TOpPIBI CBOEH
CHOCOOHOCTBIO TMPECKA3bIBATh HAMPABICHUE, B KOTOPOM MOXET Pa3BUBATHCA
nporpamMmma. Bce 3T0 mpHBOAWT K OOJBIIOMY O0BEMY HEHYXHOW pabOTBI H
nporpaMMam, HMEIOIIMM OOJIBIIHIA pa3Mep, Y4eM HEOOXOIUMO.

Bmecto TOro, 4roObl yYWTHIBATH B IIPOEKTE BCE BO3MOXHBIC CITy4aw,
NPOCKTHPYHUTE CBOM KOJ TaK, YTOObBI OH MOT OBITh JIETKO PACUIMPEH IpH
HE00X0IMMOCTH n00aBIeHHS HOBBIX BO3MOYKHOCTEH. OOBexTHO-
OPUECHTUPOBAHHBIC MTPOCKTHI, KaK MPABUIIO, TYT pabOTAaIOT JIyUlIIe.

3. Uurepdeiic mosb30BaTeisi He J0JKeH ObITh MOX0KUM HA
KOMIIbITEPHYIO MPOrpamMmy (MPUHIUIN MPO3PAYHOCTH)

Sl omHaXIBl CHBIIIAN, KAaK KTO-TO CKa3aj, YTO JIyYIIUM IOJIb30BaTEIbCKUM
uHTEepdeiicoM u3 Koraa-mubo pa3paboTaHHBIX SBIsETCS KapaHpaami. Ero
Ha3HAuU€HWE TOTYAC K€ TIOHATHO, /S HEro HE HYXHO pPYKOBOJCTBO
MOJIb30BaTeNsl, OH TOTOBUTCS K paboTe 0e3 ocoboil cyersl. OnHako Haubolee
BaXHBIM CBOWCTBOM SBISIETCS Tpo3payHocTh. Korga BeI  TONB3yeTech
KapaHJaIloM, TO IyMaeTe O TOM, YTO BbI HIIKNTE, 3 HE O CAMOM KapaHJalie.

[Tono6HO KapaHpanmry, JIy4IIUMH KOMIIBIOTEPHBIME UHTEpQeiicaMul SBISIOTCS
T€, KOTOPbIE CKPBIBAIOT caM (DaKT TOro, 4TO BhI OOpallaeTech K KOMIIBIOTEPY:
3aMe4aTeNlbHbI TpuMep — uHTepdelic ¢ CUCTeMON 3aKWTaHWS Balllero
aBTOMOOWISA. BBl OBOpaunBaeTe 3aKUraHue, BKIFOYAETE CKOPOCTh M KMETe Ha
ra3, Kak ecim Obl Bce ATH OOBEKTHl WHTep(elica (K04, ppldar CKOPOCTEH,
neianp) ObUTH MPUIETUICHBI MPSIMO HAa JBUTATeNlb. TeM He MEHee, 9TO He Tak:
OHM Temepb OOBIYHO TPOCTO YCTPOWCTBA BBOJA B KOMIIBIOTEP, KOTOPBIH
YIIPABIISIET IBUTATEIIEM.

K coxanennto, mOHZOOHBIH YypOBEHb SCHOCTH YacTO OTCYTCTBYET B
noJib3oBarenbckux uHTep(eiicax. [IpencraBbre Tpaduueckuii uHTEpdEiic
nose3oBarensi Windows Ha aBToMoOmie. Bbel Tporaerech, BEIOpaB B TJIaBHOM
MeHO TyHKT "JIBuxkenue aBromoOwnsa". Illemuox mo HeMy OTKpoOeT MEHIO
"[lepexnroueHre CKOPOCTH", KOTOpPOE TMPEHJIOKUT BaM BBHIOOP W3  OIIIUI
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"Brepen", "Hazan" m "Heitrpanpnas". Illenkaure mo oxHOW W3 HUX, YTOOBI
nepeIBUHYTh (hJIaKOK Ha HY)KHOE BaM HarpaBjeHHE. 3aTeM BEPHUTECh B MEHIO
"JlBwkenne aBromoOwIst" um BeIOepHTe KomaHmy 'lloexamu". DTO BBI3OBET
nosiBJieHue JauangoroBoro okHa "CkopocTp", Te BBl JOJKHBI HCIOJIb30BaTh
MOJ3YHOK Ui BBOJA KejaeMoil ckopoctu. OIHAKO YCTaHOBUTH CKOPOCTb
NpPaBWIBHO TPYJHO BCJIEACTBHE BBICOKOTO pa3pelleHus MoJ3yHKa (Mo-
MWUTUMETpPA JBIKEHHUS MBI COOTBETCTBYET NMPUMEPHO 1 KM/4), IOATOMY BBI
ckopee ycraHoBuTe 59,7 km/u BMecto 60. 3aTeM BBl HaXMMaeTe KHOIKY
"Tloexanmu" B [OMAIOTOBOM OKHE, BCJIEX 3a YEM MOSBISIETCS COOOIIEHHE
"CTostHOYHBINA TOpMO3 He YOpaH — Haxkmute F1 st cipaBku" (IMHAMUK U3Ja€T
rpoMKuii 3ByK). Bel mokopHo mienkaere mo kHomke "OK", uToObI yOpaTh OKHO
COOOIlleHUH, 3aTeM CHOBAa MBITAETECh OTKPBITh TJaBHOE MEHIO, HO MAaIllMHA
MPOCTO MOCHIIAET BaM 3BYKOBOH curHai. HakoHer, MOHAB, YTO JIEJIO B TOM, YTO
nuanoroBoe okHo "CkopocTh" emre oToOpakaeTcs, BBl IIEJKAETE MO KHOIKE
"OtmeHa", 94To0bI yOpaTh ero. Bel oTkpeiBacTe MeHIO "CTOSHOYHBIH TOpMO3" U
yoOupaere ¢uaxok "Bxmouen". 3atem Bbl cHOBa OoTKpbiBaeTe okHO "[loexanu".
W BHOBB momy4aere cooOmieHne (M TPOMKHH 3BYK) O TOM, YTO BBl JOJDKHBI
CcHavaja BbIOpaTh HampaBieHue B MeHio "[lepexmouenue ckopoctu". B artor
MOMEHT BBl pEIIaeTe, 4YTO BaM, MOXXET OBIThb, JIydllle MPOHUTHCH Ha pabdoTy
TICIIKOM.

Bor nmpyroit mpumep: 3aHMMasCch HENAaBHO IOATOTOBKOW 0030pa, s
MPOCMOTpEN HECKOJBKO TMPOTpaMM aBUAIIMOHHBIX OOPTOBBIX IKYPHAJIOB.
("bopToBoii kypHan" — 3TO O4YEHb MPOCTOW TAONMUYHBIA NOKyMeHT. Kaxmas
CTpPOKa COOTBETCTBYET OTIEIbHOMY BBUIETY, @ CTOJIOIBI pPa30MBaIOT OONIYIO
NPOJOJDKUTENBHOCTh  BBUIETA  HAa  Pa3MUYHBIE  KAaTETOPUHU:  HMTOTOBas
MPOAOKUTEIBHOCTh, MPOJOJKUTEILHOCTD MOJIeTa B 00Jlakax u T.1.. B apyrux
cTOoJ0IaxX MOJIeT IOMEYaeTCs KaK JIeIOBOW U TaK Jajee).

Cambiit nyuymmii uHTEphedc u3 Bcex ObUT TOT, KOTOPBIM BBITJISAAET
COBEPIIEHHO OJWHAKOBO C MPUBBIYHBIM OyMaXHBIM JKypHAJOM, HO
aBTOMATHU3MPOBAJ HYAHYIO padoTy. Bbl BBOaMIM Bpems B "MTOTOBBIN" cTONOEI
— H TO € CcaMO€ BpeMs IMOSBIUIOCh B APYIHX MOAXOMAIIMX IO CMBICITY
cTonOmax. 3HA4YeHHs MO CTONOIAM CKJIAAbIBAJUCh AaBTOMATHUYECKH JUIA
MOJy4YEeHUs] HUTOTOB MO KaTreropusM. Bbl MoOrmm Jerko reHepupoBaTh
HEOOXOJUMbIE OTYEeThl M OJKCHOpTHpoBaTh naHHble B ¢dopmar ASCII ¢
pasfenuTeNs MU U3 CHMBOJIOB TaOyJSLIMH, KOTOPBIH 4YHTaeTcss Jo00i
AIIEKTPOHHOM TaONMIed WIM TEKCTOBBIM pPENaKTOpoM. J[is HempUBBIYHOTO
B3MJIAa BeCh MHTepQeiic Kazajics, MITKO TOBOPS, pa304apOBBIBAIONINM, HO OH
ObUT PYHKUIMOHATBHBIM U MHTYUTHBHO MOHATHBIM, @ IpOrpaMMa — MaJIeHbKOH
u OpicTpoii. OTHAKO caMbIM Ba)KHBIM OBLJIO TO, YTO 3TOT WHTEp(Eic BBITIIAICI
Kak OOpTOBOI *KypHal, a He Kak nporpamma st Windows.
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Jpyroit KpalHOCTBIO OBUT OMICTOMIISIONINI Tpadudeckuii MHTEpGEic
nonb3oBarens Windows: y Hero ObUIM JUallOTOBBIE OKHA; Yy HEro ObLia
TpexmepHass Trpaduka; BBl MOIJIM TE€HEPUPOBATH KpPYroBBIE JHATPaMMBI,
MOKA3bIBAIONIME TIPOLIEHT MPOJOJDKHTEIBHOCTH TMOJIeTa B O0JIakax 1o
OTHOIICHHUIO K Bamemy obmiemy HaneTy Ha "llecHe—172" 3a mocnegnue 17 ner;
BbI MOTJIM TIOMEIIATh BHYTPh OTCKaHUPOBaHHYIO (hoTorpaduio camomnera...— BbI
npeacTaBuwiIn 3Ty Kaptuny? [Iporpamma BhITIIsIENa MPEBOCXOAHO, HO €€ OBIIOo
MOYTH HEBO3MOXKHO HCIIOJIb30BaTh. He OBUIO MPaKTHYECKOW MPUYHHBI IS
co3maHuss OOJBIIMHCTBA JMarpaMM U OTYETOB, KOTOpBIE OHA MOIJIA
reHepHpOBaTh. BBOJ MaHHBIX OBbLI HEYJOOHBIH M MEIJICHHBI — BbI JIOJKHBI
ObUIM BBI3BATH JUAIOTOBOE OKHO C TOJIIMH, Pa30pOCaHHBIMH 1O BCEH €ro
noBepxHOCTH. DakTUYECKH BbI JOKHBI OBUTM TPOYUTATH BCE, YTOOBI
OOHApYXHUTh Ty KaTETOPHIO, KOTOpas Bac HHTEpecOoBasa, a HEKOTOpBIE U3
KaTeropuil OBUIM CKPBITHI 32 KHOMKAaMH, HEM30€KHO Biie4ya 3a COOOW CIIOKHBIH
mouck. YroObl m00aBUTH OOWMAY K OCKOpOJCHHIO, 3Ta TporpaMma Obuia
HAJICTPOCHA HAJl CEPBEPOM PEISLIMOHHON 0a3bl NaHHBIX (TIOMHHTE, YTO 3TO JUIS
MOJICPKKA TIPOCTOM TaOJMII 0e3 peNsIMOHHBIX cBs3eil). Ona 3amsuta 30
Mobaiit Ha MoeMm nucke. MHe TpeOOBaloOCh MOYTH 5 MHUHYT, YTOOBI CIENaTh
3amuch, KOTopas 3aHuUMasna mpuMmepHo 10 cekyHm B OyMakxHOM OOpTOBOM
KYpHaJie WM YIOMSHYTOM paHee TMpocToM TrpaduyeckoM wuHTepderice
nosnb3oBarens. [IporpamMma Obiia Gecriones3na, HO, KOHEUHO, TTOTPSCAIOIIA.

OpHa W3 TIaBHBIX MpOOJEM 3akiovajgach B TOM, 4YTO HWHCTPYMEHTHI,
UCTIONIb30BAaHHBIE  JUIS  CO3JaHMsT  BTOPOM  MPOTpaMMBbl,  MEPErpyxaroT
NpOeKTHpPOBaHUEe WHTepdeiica. Bece 3TM mporpammbel ObUIH pa3paboTaHbl Ha
SI3BIKE OYCHBb BBICOKOTO ypoBHs Visual Basic (KoTopslii MHE Ha caMoM Jelie He
OUYCHb HPABHUTCS, MEXIy mpoduM). [IpunokeHus, CO3AaHHBIE TPU TOMOIIH
TaKUX MOCTPOUTENCH MpriokeHnid, kak Visual Basic (nmm Power Builder, nimm
Delphi, wiu ...) 0OBIYHO HMEIOT CHEIU(PUUECKUNA BHEIIHUNA BUJ, KOTOPBIHA
HEMEJUIEHHO TOBOPUT BaM, 4YTO 33 HWHCTPYMEHT OBII HCIOIB30BaH IS
MOCTPOCHUSI ITOr0 MpwioxeHus. [IpoekTupoBHIMKY wuHTepdeiica Hekyaa
00paTUTHCS 3a MOMOIIBIO, €CIIM ITOT CHeUU(UUECKUH BUA HE MOAXOIMT IS
KOHKPETHOTrO mpoekrta. [lomp3oBarenu TeHEpaTOpOB MPHIOKCHUN JOJKHBI
UMETh WX HECKOJIbKO Ha BBIOOp, YTOOBI 3aTe€M HCIOJIB30BaTh TOT, KOTOPBIH
Jy4Ille BCErO COOTBETCTBYET MOTPEOHOCTSIM AaHHOrO MHTepderica. He cMorps
Ha 3TO, MOH ONBIT MOKAa3bIBAET, YTO HaMOOJee MPAKTHYECKHE MPOrpaMMBI CO
BpeMeHeM (B KOHIIC KOHIIOB) JIOJDKHBI TIEPEHECTH, N0 MEHBIIEH Mepe, 4acTb
Koja uHTepdeiica Ha s3bIK HU3KOTO ypoBHS THma Cu wmm Cut+, mostomy
Ba)KHO, YTOOBI Balll TEHEPATOP MPHIIOKEHHUN OBUT CIOCOOEH TAaK)Ke MCIIOIB30BATh
HHU3KOYPOBHEBBIN KOJI.



IIpouecc NnpoeKTHPOBAHUA 21

4. He myTaiiTe JIErKOCTh B H3YYEHHUH C JIETKOCTHIO B
HCII0JIb30BAHUU

Orta mpobiieMa Kora-To Kacajiach MoYTH UCKIIOYATEIHHO MamuiH Macintosh, HO
Windows u 3z1ech B mocienHee BpeMs BbIxoauT Briepea. Kommnbiorep Mac Obu1
CIPOCKTHPOBAaH TaK, YTOOBI MpeXJae BCEero OBITh MPOCTHIM B OCBOCHUH.
[Tonoxkum, urto Terymka Matunpaa Mak-I'WnukaTTd dYacTo 3axoJuiia B
KOMIIBIOTEPHBIN Mara3uH, 4TOOBI MOJIb30BATHCA WX YCIYTOW 10 MOMEHTaJIbHOU
nevaTy KyJIMHApHBIX penentoB. B utore Marunbaa 3a0upaetr KOMIIbIOTEp 10MOM
Y YCIICIIHO BBOAMT PELENITHI B TEUEHUE HECKOJIBKUX MecsIeB. Teneps oHa X04eT
B3STh 3TH pEUEnThl, MPOAHATU3UPOBATh UX XUMHUYECKHH COCTaB W HAmHUCaTh
CTaThlO0 B HAYYHBIN XYpPHaJ O KOJUIOMJIHBIX CBOMCTBaxX MPOAYKTOB IIMUTAHHS Ha
ocHOBe anbOymuHa. Jloktop Mak-I'mnmukartu — Xopolnas MAaIIMHUCTKA,
nevararomasi 00br4Ho okosio 100 ciioB B MHHYTY, HO 3Ta y)KacHas MBIIIb €¢
MOCTOSTHHO TOpMO3UT. Kaxkplii pa3, Korja ee pyku OTPbIBAIOTCS OT KJIABUATYPHI,
OHa TepseT HECKOIBKO CeKyHJ. OHa MBITAETCA HAWTU CIOBO B CBOEM JIOKYMEHTE
U OOHApPYKUBAET, YTO JUIsI ATOTO JOJDKHA OTKPBITh MEHIO, BBECTH TEKCT B
JUAJIOTOBOE OKHO M HIEJIKHYTh 10 HECKOJIBKHM 3KPaHHBIM KHOIIKaM. B koHIle
¢aitna oHa JOJKHA SBHO yKa3aTh YTHIIMTE MOMCKAa BO3BPATHUTHCS K €ro Hadamy.
(Ee Bepcus pemakropa vi 15-meTHe#l JaBHOCTH MO3BOJISIET BBIITOJHUTH BCE 3TO
IpU TOMOIIY ABYX Ha)KaTUH KiIaBUII — 0e3 HEOOXOAWMOCTH OTpPBIBATHCS OT
KiIaBuatypsl). Hakoner, ona oOHapy>XMBaeT, YTO HAa BBHIMOJHEHHE OOBIYHOU
paboThl — MOATOTOBKH CTaThU B JKypHaJl — YXOIUT B JiBa pa3a OoJblie
BPEMEHH, Ye€M paHbIIe, B OCHOBHOM H3-3a MpPOOJIEM C MOJIb30BATEIHCKUM
untepdericom. Eif He moHag00MIOCH PYKOBOJACTBO, YTOOBI MOJB30BATHCS ITOM
MpOrpamMMoOi, — HY U 4TO?

Bepuemcs k mpumMepy ¢ KapaHamoMm U3 npeasiayuiero maparpaga. OueHb
TPYIHO HAYYWTHCS MOJB30BATHCSA KapaHAamoMm. Y OOJBIIMHCTBA JIE€TeH 3TO
3aHMMAaeT HECKOJIbKO JIeT. (Bbl Mornm OBl BO3pa3uTh, 4TO, Cy/Is MO KapaKyJsiM Ha
perenrtax, MHOIMe BpauM TOMY Tak U He Hay4duiauch). C qpyroil CTOpoHsl, OCHE
TOT0, KaK Bbl HAYYWJIUCh, KaPaHIaIOM IOJIb30BAThCS OUEHB JIETKO.

['maBHas mpoGiiema 37€Ch COCTOUT B TOM, YTO JUIS ONBITHOTO MOJBH30BATEINS
yacTo TpeOyeTcsl COBEpILICHHO ApYrod HHTepdeiic, yeMm A HauyuHAIOIIeTo.
JloTioTHUTENbHAS TIOMOIIb THTIA "TOpSYuX' KIIABHII HE PEIIaeT 3Ty Ipodiiemy;
CTapblii  HEYKIIOKMM  uHTepdelic  monb3oBaTenss Bce €I MeEMIaeT
NPOIYKTUBHOCTH, U HET 0COOOW Pa3HUIIBI: OTKPOETE JIM BBl MEHIO MPU TTOMOIIH
"ropsiuel" KIaBHILHM, WM MBIIIBIO. 371€Ch Mpo0IeMa B CaMOM MEHIO.
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S. IIpou3BOAUTENBLHOCTD MOKET U3MEPATHCH YUCIOM
HAKATUH KJIABUII

Wutepdetic, TpeOyromuii MeHbINEe HaKaTUH KIaBUII (WM JIPYTHX JCHCTBHIA
MOJIb30BATENsl TUMNA LIEITYKOB MBIIIbIO), JIyUIle TOTO, KOTOPbIH TpeOyeT MHOIo
HaXaTUH U BBIIOJIHEHUS OJHOM M TOW XK€ OIEpalli, Ja)KE€ €CIIM TaKWe BUIBI
uHTep(hercoB 0OOBIYHO CI0KHEE B OCBOCHHUU.

[TomoOHBIM 00pa3oM TOJIB30BATEIILCKUME WHTEp(deiicaMu, CKPBIBAIOITIMH
MHGOPMAIMIO B MEHIO MJIM 32 DKPAHHBIMH KHOIKaMH, OOBIKHOBEHHO TpYyAHEE
MOJIB30BATHCS, MOTOMY YTO JUIS BBINOJHEHHS OJHOW 3aJa4d HE0O0XOIUMO
BBITIOJIHUTHh HECKOJBKO Omepanuid (BbI3BaB MOJPSA HECKOIBKO CITyCKAIOUIUXCS
MeHI0). XOpommMi TpuMep — HacTpoWka mporpamMmel. Bo MHOrmx wus
HCIIOJIb3YEMBIX MHOW €XEAHEBHO MPOrpamMM OILKK HACTPOMKH PAaCCHINAHBI IO
HECKOJIBKUM MeHI0. To ecTh I BbI30Ba AMAJIOTOBOIO OKHA, HACTPAWBAIOILEIO
OJIMH M3 aCMEKTOB TOTO, YTO JeJIaeT MporpaMMa (Hampumep, BoiOop mpudra), s
JIOJDKEH BBIOpATh OJHO MEHIO. 3aTeM sI IOJDKECH BBI3BATh JAPYroe MEHIO, YTOOBI
cienaTh YTO-TO B TOM K€ Ayxe (Hampumep, BbIOpatTh 1BeT). Jlydlie momecTuth
BCE OIIMHM HACTPOWKHM HAa OJHOM JKpaHE M HCHOJIb30BaTh (OpMATHPOBAHHE
9KpaHa JUisi 00beTMHEHHS OMIIMIA M0 Ha3HAYECHHUIO.

6. Eciiu BbI He MOsKeTe cKa3aTh 3TO NMO-AHIJIMHCKH, TO BbI
He CMOJKeTe BBIIOJHUTH 3T0 1 HA Cu/Cu++

DOT0 TpaBWIO C  TOCIEAYIONUM  TakKe  OTHOCATCA K  IpaBHJIaM
MOJIb30BaTEIbCKOTO MHTepdelica, HO 3Jech TMOJ 'mojb3oBareneM" yke
MMOHUMAETCSl TTPOTPAMMHUCT, WCTIONB3YIONINNA HAIMCAaHHBIA BaMH KOJI — YacTO
9TO BBI CAMH.

AKT 3amicH Ha aHTJIMHCKOM SI3BIKE OTIMCAHUS TOTO, UTO JIEAeT MPorpaMma, u
9TO JIeNaeT Kaxknaas (QyHKIUS B MPOrpaMMe, SBISICTCS KPUTHYESCKUM IIIaroM B
MBICITUTEIIEHOM TIpOIIecce. XOpOIIo MOCTPOCHHOE, TPAMMATHYECKH TIPaBUILHOE
MpeAJIOKeHNEe — TPU3HAK SICHOTO MBIIUIEHUs. Ecim BB HE MOXKETe 3TO
3ammcaTh, TO BEJIHMKA BEPOSTHOCTH TOTO, YTO BBl HE TOJTHOCTHIO MPOIYMAJH
npobnemy wim pemieHue. [lmoxas rpamMMarhka W TOCTPOCHHE MPEJIONKEHUS
SIBIITIOTCS TaK)Ke TTOKa3aTeieM HeOpeKHOTo MbIIIeHus. [103ToMy niepBEIii mar B
HaIlMCaHUU 000 MpOorpaMMbl — 3allicaTh TO, YTO JeiaceT NMporpaMma, U Kak
OHA 3TO JIeJIaeT.

EcTb pa3ubic MHEHHSI O BO3MOXKHOCTH MBINIJICHUS BHE SI3bIKA, HO S YOEK/IEH,
YTO aHATUTHYECKOE MBIIIICHUE TOTO THIA, KOTOPHIH HYXEH B KOMITBIOTEPHOM
MPOTPaMMHUPOBAHKH, TECHO CBS3aHO C S3BIKOBBIMHM HaBBIKaMH. S HE ayMaro, 9To
SBIIIETCSl CIIY9alHOCTBIO TO, YTO MHOTHE U3 3HAKOMBIX MHE JIyYIIUX
MPOTrPaMMHUCTOB MUMEIOT JAUTUIOMBI TI0O HCTOPUH, (PUIOJIOTHH U CXOKHUM HayKaM.
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Taxke He SBISAETCA CIYy4alHOCTBIO TO, YTO HEKOTOPBIE W3 BHIECHHBIX MHOMU
XYALIUX MPOrpamMM ObUIM HANIMCAaHbl HHXXCHEpPaMH, (PU3UKaMU U MaTeMaTUKaMHU,
3aTPAaTUBIINMHU B YHHUBEPCHUTETE MacCy SHEPTUU HA TO, YTOOBI JIEpKaTbCs Kak
MOYKHO JIaJIbIlIe OT 3aHATHUH I10 S3BIKY U JINTEpaType.

CyIHOCTh 3aKII0YaeTCsl B TOM, YTO MaTeMaTWdecKas IMOArOTOBKA IMOYTH HE
HY)KHa B KOMIIBIOTEPHOM IPOrpaMMUPOBAaHHH. TOT THUN OpraHU3allMOHHOTO
MacTepcTBa W  AHAIUTHYECKHX CIHOCOOHOCTEH, KOTOPBIM HYXeH Ui
NPOTrPaMMHUPOBAHHMS, CBSI3aH MOJHOCTHIO C TyMaHWTAapHBIMH Haykamu. Jloruka,
HampuMep, TpernojaBaiach Ha (uiIocopckoMm ¢akynbTeTe, Korma s ObUT B
yauBepcutere. [Ipouecc, ucmnonb3yemplii MpU MPOEKTUPOBAHUU M HANUCAHUU
KOMITBIOTEPHBIX TPOTPaMM, IOYTH MOJHOCTHIO HACHTHYEH TOMY, KOTOPBIH
UCIIOJIB3YeTCs, YTOObl COUYMHATH M MUcaTh KHUTH. [Iporecc mporpaMMupoBaHus
COBCEM HE CBf3aH C TEMH IPOIECCaMH, KOTOPBIE MCIOIB3YIOTCS IS PEIICHHS
MaTeMAaTUYECKUX YPaBHCHUH.

3mech s nenar panmuue Mexay WHPOpMATHKON (computer science) —
MaTeMaTHYECKUM aHAIIU30M KOMITBIOTEPHBIX porpaMm — u
IPOTPaMMHUPOBAHMEM WM Pa3pabOTKOW MPOTPpaMMHOTO OOecredeHus: —
JUCHUIUTMHON, HMHTEPECYIOUIeiiCsl HalmMcaHUeM KOMITBIOTEPHBIX IMPOTPaMM.
[TporpammupoBanue TpeOyeT OpraHM3AIMOHHBIX CIIOCOOHOCTEH W S3BIKOBOM
MOJITOTOBKM, a HE a0CTPAaKTHOTO MBIIUICHUS, HEOOXOJUMOIro sl 3aHATHMA
MaTeMaTHYeCKuM aHaian3oM. (B yHuBepcuTeTe MEHs 3aCTaBUIIM MPOXOIUTH TOJ
Ha JIGKIIMM 10 MaTeMaTHMYeCKOMY aHaJIM3y, HO S HUKOTJAa U3 HEr0 HUYEro He
UCTIONB30BAJI HU HA 3aHATHAX MO MHPOPMATHKE, XOTS IS HUX MaTaHAIU3 ObLI
HEOOXOMMBIM YCIIOBHEM, HU B peabHOM KU3HH).

Sl Kak-TO TONyYMJI OTKPBITYIO PELEH3UI0 Ha KHHTY, MOCBSIIECHHYIO MHOW
IpeIMeTy MPOEKTHUPOBAHMUS KOMIMJISTOPOB, B KOTOPOM pPELEH3EHT (KOTOPHBIi
MpernojiaBajl B OAHOM M3 BEAYIIMX YHHBEPCHUTETOB) 3asiBWJ, YTO OH 'CUMTaeT
a0COJIIOTHO HEYMECTHBIM BKJIIOUEHHE MCXOJHOTO KOJia KOMIWIATOPA B KHUTY O
npoekTHpoBaHuM KoMmmwiaTopos". Ilo ero MHeHHro, HEOOXOOUMO YYHThH
"(hyHIaMeHTaNbHBIM MPUHIMIIAM'" — JIeXkKalled B OCHOBE MaTeMaTUKE U TEOPUHU
sI3pIKa, a JeTanu peanu3anuu — "TpuBHanbHbI". IlepBoe 3amMeuanue wumeeT
CMBICII, €CJId y Bac CO3JaJIOCh BIEYATICHHE, YTO KHUTA HAMUCaHa YYEHBIM-
CHEeNMANINCTOM TO0 uH(pOpMATHKE, a HEe MpOrpaMMHCTOM. PereH3eHT
MHTEPECOBAJICA JIMIIb aHAJIM30M KOMIIMJISATOpPA, a HE TeM KaK €ro Hamucarb.
Bropoe 3ameuanue mpocTO IMOKAa3bIBa€T BaM, HACKOJIBKO H30JIUpOBaia ceds
Hay4yHas dJIUTa OT peallbHOTO TpyAa NporpammupoBaHus. HMHTEepecHO, uTO
OCHOBOIOJAraromas pabdora IO TEOPHHM S3bIKa, CAETaBINAs BO3MOXKHBIM
HamMcaHWe  KOMOWIATOpOB, Obula  BbIMOJAHEHa B MaccauyceTckoM
TEXHOJIOTHYECKOM HWHCTUTyTe JuHrsuctoMm Haymom XomckuMm, a He
MaTEMaTHKOM.
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OOpaTHOI CTOPOHOM ATON MeJan SIBISIETCS TO, YTO €CIIU BBI 3allUTH B TYITHK
IpU peIIeHUuU MPOOJIEMBbl, OJUH M3 JyYIIMX CIOCOOOB BBIUTHU M3 HETO — 3TO
00BSICHUTH TIpobNeMy mpusarento. [lodTu Bcerga pemieHne BO3HUKAET B Ballel
roJI0B€ MOCPEANHE OObICHEHHUS.

6.1. HauunaiiTe ¢ KOMMEHTapHeB

Ecnu BBl mocnenoBalivi COBETY B MPEBIIYIIEM IMpaBUiie, TO KOMMEHTApUU IS
Balleld  mporpamMmbl  yke  roTtoBbl. [l TOoro, 4YTOOBI  MOJyYHTH
JIOKyMEHTUPOBAaHHOE OMHMCAHUE PEaTU3aliy, Bbl IMPOCTO MHUCATU U J00aBISIIN
BCJIE]] 32 KaXKABIM ab3arieM OJIOKH KOJa, peau3yIolie KauecTBa, ONMCaHHbIe B
sToM aO3ame. OmnpaBrganue "y MeHsi He ObUIO BpeMEeHH, 4TOObl J100aBUTH
KOMMeHTapuu'" Ha caMoOM Jielie O3HadaeT s mmcajd 3TOT Kox Oe3 MpoekTa
CUCTEeMBl W y MEHS HeT BpeMeHHM BocmpousBectu ero". Eciam coznpatens
IPOTPaMMBbI HE MOKET BOCIIPOU3BECTH MPOEKT, TO KTO KE CMOXKET?

7. UnuTaiTe Koa

Bce mucarenn — 310 umTarenu. Bel yunrech, KOrja CMOTpHTE, YTO JEIAIOT
Jpyrue nucatenu. Y IMBUTENbHO, HO IporpaMMUCThl — nucarenu Ha Cut++ u Cu
— 4acTo He YUTaroT KoJ. TeM xyxe. Sl HACTOATENBHO PEKOMEHYIO, YTOOBI, KaK
MUHUMYM, WYJI€HBl TPYIIbl MPOrPaMMUPOBAHUSA YHUTAIU KOJ ApPYr Jpyra.
YuTaTtenb MOXKET HAaWTH OMIMOKH, KOTOPHIE BBl HE YBHJENHU, U MOJAATh MBICTb,
KaK YJIy4LIUTh KOJI.

Unes 3mece — He ¢opMmanbHas "KpUTHKa Koja', WMEIOIIas JIOBOJIBHO
COMHMTEJIBHBIN XapaKTep: HUKTO HE XOYET HACTYINaTh Ha HOT'Y KOJUIETe, IO3TOMY
IIAHCHI TIOJIyYUTh TOJIE3HYIO OOpaTHYIO CBS3b B ()OPMaIbHON CHUTYallMd MaJbl.
Jnga Bac Jydiie NMpUCECTh C KOJUIETOM M MPOCTO pa3o0paTh KOJ CTpOKa 3a
CTPOKOH, OOBSCHASA YTO KaK JIEJNACTCS M IMOJIydyasi KaKylo-TO 0OpaTHYyIO CBS3b H
coseT. [lyig Toro, yToOBl MOOOHOE YIpakKHEHUE MPUHECIIO MOJb3Y, aBTOP KO/
HE JIOJDKEH JeNaTh HUKAKUX IMPEIBAapPUTENBHBIX MOSCHEHUH. YnTarenb JOJDKEeH
OBITh CIOCOOEH MOHUMATh KO, unTas ero. (Ham Bcem nmpuxoauioch UMETh €510
C yuyeOHUKaMH, CTOJIb TPYAHBIMH JUISI TIOHMMAaHHUS, YTO HHYETO HeNb3s OBLIO
NOHATH 0e3 00bsACHEHUs IMpenojaBaTesa. XOTS O3TO M TapaHTHPYET, YTO
npernojaBaTesb He ocTaHeTcss 0e3 paboThl, HO HUKAK HE OTpPakKaeTcsl Ha aBTOpPe
yueOHuKa). Ecnu BaM mpHIIIock 0OBACHATH YTO-TO BalllEeMy YUTATENIO, TO 3TO
3HAYHUT, YTO BaIle 00BsICHEHUE JOJDKHO OBLIO OBITH B KOJIE B BHJIE KOMMEHTAPHSL.
JloGaBbTe ATOT KOMMEHTapui, KaK TOJbKO BBl €ro MPOU3HECTH; He
OTKJIAIBIBAMTE 3TOTO JJO OKOHYAHUS IPOCMOTPA.
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7.1. B nexe coBpeMeHHBIX IPOrPAMMUCTOB HET MeCTa
MPUMA/IOHHAM

OT0 cneAcTBHE U3 MpaBWia YTeHHA. [IporpaMMHCTBI, KOTOPbIE AyMAaroT, YTO UX
KOJI COBEpPILIEHEH, KOTOPbIE€ OTBEPIalOT KPUTUKY, BMECTO TOTO, UTOOBI CUUTATD €€
MOJIe3HOM, W KOTOpble HACTaWBAalOT HAa TOM, 4YTO OHM JOJDKHBI paboTaTh
BTUXOMOJIKY,  BEpOSITHO, MNHUUIYyT  TapalapliuHy, He  MNOJJAIOUIYIOCs
COIIPOBOXKACHUIO — JIaXKE€ €CIIM KaKeTcs,, 4To oHa pabortaer. (CmbIcioBoe
yJlapeHUE 3/1€Ch Ha CIIOBE KAJICEMCSL).

8. Pa3zouBaiiTe CJ10:KHbIE MPO0JIeMbI HA 32/1a44 MEHbIIIEro
pa3mepa

Ha camom nene 3To Takke MpaBWIIO U JUTEpaTypHOro ctwid. Ecnu xoHnenmumio
CJIMILIKOM CJIOHO OOBSICHUTB 32 OJIMH pa3, TO pa30eiiTe ee HA MEHbILINE YaCTU U
OOBSICHANTE KaXIyl0 MO ouepenau. To ke Ha3HAueHHWe y TJIaB B KHHUIE H
naparpagos B TJaBe.

Kak mnpumep, cBs3aHHBIH C OPOTPAMMUPOBAHHEM, BO3BMEM IPOIINTOE
OMHapHOE JepeBO, OTINYAIOIIEECs OT HOPMAIBHOTO JIepeBa TEM, YTO yKa3aTelb
Ha y3€N-MOTOMOK B KOHIIEBOM y3JIé YKa3blBaeT Ha CamMo JIEpeBO.
JleficTBUTENbHBIM NPEUMYIIECTBOM MPOIIMTOTO JEpeBa SBJISETCS TO, YTO €ro
JeTKO Tepeceyb HEPEKYPCHBHO IIPU MOMOIIM O3THUX JOHOJIHUTEIBHBIX
ykazareneil. [Ipobnema 3akiatogaeTcs B TOM, YTO CIOYKHO BBIMTH U3 aITOPUTMOB
nepecedeHust (B ocobeHHOCTH 0OpaTHOTO mepeceueHus). C Apyrod CTOPOHBI,
uMesl yKaszaTelb Ha y3ell, JIETKO HamhcaTh aJrOpUTM IMOHMCKAa IOCIETYIOIIEro
sneMeHTa B oOpaTHoM mopsnake. Ilyrem wu3meHeHust (OpMYITHPOBKH C
"BBIIOJTHUTH TIepeceyeHre B oOpaTHOM mopsake" Ha "HayaB € caMoro
OTJAJICHHOTO Y3714, UCKATh MOCIIEAYIONINE SIEMEHTH B 00paTHOM HOpsIIKe, TOKa
OHHM He 3aKOHYaTcA" MOoJdydaeM pa3peinMyro 3a1a4y:

tree t; // mepeso
node = postorder first( t ); // UCXOIHBIL y3eJ
while ( node ) // ecTb eme y3JBI?
node = postorder successor( t ); // cruemyommii y3es-pomnuTesib

9. Hcnoab3yiiTe BeCh A3bIK

9.1. Ucnoab3yiiTe 1y padoThI COOTBETCTBY IO
MHCTPYMEHT
JlanHoe mpaBUiIO SBISETCS CIyTHUKOM mpaBwia "He myraiiTe mpUBBIYHOCTH C

YUTAaeMOCTBIO", TIPEJICTABICEHHOTO HIDKE, HO cKopee OoJjblie kKacaercs mpobiem
pykoBoAcTBa. MHE 4YacTO TOBOPSAT, 4YTO CTYIACHTAM HE pa3peraeTcs
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UCTONB30BaTh HekoTophle wacth Cu wim Cut+ (0OBIYHO ATO yKasaresu),
noroMy 4Yto oOHHU "HeuuTaembl". OOBIYHO 3TO TPABUIO HABA3BIBAETCS
pykoBomTensmu, 3uaommmu POPTPAH, BEMCUK wmmm kakoii-To apyroit
A3BIK, HE TOJIICPKUBAIOLINI yKa3aTeau, U0 UX HE OUYEHb-TO 3aCTAaBUIIb U3yYaTh
Cu. Bmecro Toro, 4roObl JOMYCTHTh, YTO WX 3HAHHUS HEAOCTATOYHBI, TAKHE
pYKOBOAMTENN OYyayT JIydlle KaJleduTh CBOMX NPOTPaMMHCTOB. YKa3aTelu
OTJIIMYHO YUTAEMBbI [T IPOTpaMMHUCTOB Ha CH.

N naobopor, s BHUAEN CHUTyallud, TJ€ PYKOBOACTBO TpeOOBajIo, 4YTOOBI
MPOTPaMMHUCTHI Tiepenuin ¢ sizbika nmporpammuposanus tuna KOBOJI va Cu, HO
HE JKelajio OIUIayMBaTh MEPEernoAroTOBKY, HeoOXoaumyro i mepexona. Mmm
XyXXe, PYKOBOJCTBO IUIATWJIO 3a TIEPEIOATOTOBKY, HO HE IPEIOCTaBIIIIO
BpEMEHH, HEOOXOAMMOTo [UIsi JACMCTBUTENBHOTO HM3Y4YEHHs MaTepuaa.
[TepenoaroroBka sIBISETCS 3aHATHEM, TPEOYIOIUM Bcero padbodero aHs. Bel He
MOJKETe OJHOBPEMEHHO BBINOJHATH "MOJEe3HYI0" paboTy, a €ciu MOIbITaeTeCh,
TO BaIlld JIEHbTM OYAyT BHIOpOIIEHBI Ha BeTep. Tak win uHaye, Mmocje Toro, KaKk
PYKOBOAMTEIN BHJAT, YTO UX paOOTHUKM HE OBLIM MpEeBpallleHbl B Typy
nporpaMMupoBanus Ha Cu++ mocne 3-THEBHOTO KpaTKOro Kypca, OHH
pearupyroT, HakJaJblBas OrpaHUYEHHUs Ha HCIIOJIb30BAaHHWE HEKOTOPBIX YacTei
si3pIka. DaKTHUECKH TOBOPS "BhI HE MOKETE HCIIONB30BaTh Ty 4dacTb Cutt,
KOTOpasi He MOX0Xa Ha fA3bIK, KOTOPBIM MBI MCIIOJNB30BAJIU /0 Mepexoja Ha
Cut+". EctecTBeHHO, 4TO OyAeT HeNb3s OHKCIUyaTHPOBATh HU OIHY U3
MIPOrPECCUBHBIX OCOOCHHOCTEH $I3bIKa — KOTOPBIE MPEXkIE BCEro M SABISIOTCA
IJIABHOW TPUYMHOM €ro WCIONb30BaHUS — €CIM BBl OrpaHUYUTE ce0st
"mpocTeHIuM" MOAMHOKECTBOM OCOOCHHOCTEH.

I'nsais Ha 9TH OrpaHUYCHHS, MHE B MIEPBYIO OYepeab HHTEPECHO 3HATh, 3a4eM
obu10 MeHsaTh KOBOJI Ha Cu. [Ipunyxnenue nporpammuctoB Ha si3bike KOBOJI
ncnonb30BaTh CH BCeTa Mopa)kaio MeHs cBoe Oouboi riyrnocteio. KOBOJI
— BEJMKOJICTIHBIA S3bIK 7 paboThl ¢ 0a3aMu JaHHBIX. Y HEro ecTh
BCTPOCHHBIE IPUMHUTHBBI, YIIPOIIAIOIINE BHITOIHEHHE 33/1a4, KOTOPHIE JOBOJIEHO
Tpyauabl s Cu. Cu, B KOHIIE KOHIIOB, ObUT pa3paboTaH I CO3JTaHMHs
OTIEPALIMOHHBIX CHUCTEM, a HE CHUCTEM YIpaBjieHHs 0azaMu MaHHBIX. [|0BOIBHO
npocto aonodHuTh KOBOJIL, uToObl OH mOAepKHBaJl MOJIHBIA TpapUuecKHii
uHTEpdeiic MoIH30BATEINS, €CIIU 3TO €ANHCTBEHHAS MPUUMHA nepexoaa Ha CH.

10. IIpobJsema g0/12kHA OBITH XOPOLIO NMPOJYMAHA Iepe/
TeM, KaK OHa CMO’KeT ObITh pelieHa

DTO MPaBUIIO ¢ ABYMS MOCIIECTIYIONTUMH TIEPBOHAYATILHO PacIioarajoch B Havyase
sToi TnaBel. [lomymaB, s TepeMecTWs HMX CIOJla, TaK Kak MOOOsIICsS, d9To,
MPOYNTAB WX, BbI MPOIYCTUTE OCTABIIYIOCS 4YacTh TIaBbl. OJHAKO B MOH
HaMepeHUs HE BXOJUT YTECHUE MPOMOBEJEH. DTH MpaBuia MOCBSIIECHBI BEChMa
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peanbHBIM MpoOJieMaM U BO MHOTHX OTHOIICHUSX SIBJISIOTCS CAMBIMU Ba)KHBIMHU
NpaBUJIaMHU B 9TOW KHUTE.

Hacrosimee mnpaBmiio SBISIETCS HACTOJIBKO OYEBHUIHBIM YTBEpP)KICHHEM B
MOBCEHEBHOM JKU3HU, YTO KAXKETCS CTPAHHBIM €r0 BOCIIPHUITHE KaK €Ba JIU HE
epecu MPUMEHHUTEIbHO K MPOrpaMMHpOBaHUIO. MHE YacTo TOBOpST, YTO
"HEBO3MOXKHO TIOTPATUTh TSTh MECSIEB HAa MPOCKTUPOBAaHHE, HE HANKCaB HU
OJTHOW CTPOKHM KOAAa — BeAb Hallla MPOMU3BOIAMTEIBHOCTh MU3MEPSETCS YHCIOM
CTPOK KOJa, HalTUCAHHBIX 3a JieHb". Jtoam, roBopsiee 370, OOBIYHO 3HAIOT, KaK
JIETIAETCSl XOPOIINK MPOEKT; MPOCTO Y HUX HET 3ToH "pockomun".

Mot ONBIT TOBOPUT, YTO XOPOLIO CIPOCKTUPOBAHHAS MPOTPaMMa HE TOJBKO
pabotaet myunie (Wi mpocTo paboTaeT), HO ¥ MOXKET OBITh HaIMUcaHa ObICTpee U
OBITh TPOIIE B CONPOBOXICHHH, YEM IUIOXO CIPOCKTUpOBaHHAas. JlumrHue
YeThIpe Mecsa MpU MPOSKTUPOBAHUU MOTYT COKOHOMHUTH BaM 0ojiee 4eThIpex
MECSIIEB Ha JTale peaju3alid U OYKBAIBHO TOJBI B MEPHOJ COMPOBOMXKICHHUS.
Bam He 100MTbCS BBICOKOM MPOU3BOIUTENBHOCTH, €CIH  MPUXOIUTCA
BBIOPACHIBATh MPOIILIOTO/IHIO PadOTy M3-32a CYIIECTBEHHBIX H3bSHOB IIPOEKTA.

Kpome Toro, CkBepHO CIIPOEKTHPOBAHHBIE TPOTPAMMBbI TPYAHEE PEATU30BaTh.
ToT aprymeHT, 4To y Bac HET BPEMEHHU Ha MPOCKTHPOBAHUE, NMOTOMY YTO BBI
"MOJKHBI  3aXBaTUTh PBIHOK MPOTpaMM Kak MOXHO CKopee", MpocTo He
BBIJICP)KMBACT HUKAKOW KPUTHKH, TOTOMY 4YTO pealu3alus IUIOXOro (Wid
HUKAKOT0) TIPOEKTa TpeOyeT ropaso 0OJIbIIe BpeMEHH.

11. KomnbroTepHoe nporpaMmmMupoBaHue sBJISIETCS
HHAYCTPHEel 00CayKUBAHUS

Menss uHOrZAa  LIOKUPYET  HEYBaKEHUE, MPOSBISEMOE  HEKOTOPBIMU
NPOTPAMMHUCTAMH 10 OTHOLICHHUIO K MOJIB30BATEISIM CBOMX MPOTPaMM, KaK e€CiH
Obl "mosp30BaTeNb" (MPOM3HOCUTCS C MPE3PUTEIHHON YCMEIIKOM) ObLT HU3IICH
dbopMOil KM3HHM, HECIMOCOOHOW K IO3HAaBaTENbHOW mAesTenbHOCTH. Ho dakt
COCTOMT B TOM, YTO BECh KOMIIBIOTEp CYIIECTBYET JUIIb C OHOW LEJbIO:
CIIy’)KUTh KOHEYHOMY IIOJIb30BATEII0 HAIIMX HPOXyKTOB. Ecimm HUKTO OBI HE
MOJIb30BAJICSI KOMITBIOTEPHBIMH MTPOTrPAaMMaMU, TO He ObLIO ObI MPOTrPaMMHCTOB.

[TedanbHbIM (akTOM SBISETCS TO, YTO CYIIECTBEHHO OOJbBIIE IMOJOBHUHBI
pa3pabaThIBaeMOro €KerogHo Koja BeIOpachiBaeTcsl 3a HEHaJo0HOCThIO. Takue
IpOTpaMMBbl HJIM HUKOTIa HE TOCTYMAIOT B SKCIUTYaTallUIo, MM HCIIOJIB3YIOTCS
JUIIb OYEHb KOPOTKOE BpEMsi, MOCIE YEero BHIOPACHIBAIOTCS. DTO O3HAYaeT
HEBEPOATHYIO TOTEPI0 MPOM3BOIUTEIBHOCTH, COKpamias JUis OOJBIINHCTBA
YIPaBJISIONIMX pealbHbIE CpelHecyTouHble Udpbl BbipaboTku. Ilogymaiite o
BCEX HAYMHAIOMNX (UpPMax, BBIMTYCKAIOIIMX MPOTPaMMBbI, KOTOpble HUKOTJa HE
Oy/yT MPOAAHbI, O BCEX BHYTPU(DUPMEHHBIX IPYMIaX pa3padOTYUKOB, MHITYIIUX
OyXranTepckue MakeThl, KOTOPIMU HeJb3s MOJIb30BATHCS.
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Jlerko yBHIETh, KaK BO3HHMKAET 3Ta IEYajbHAs CUTyalus: IMPOTPAMMHUCTHI
CO3/al0T MPOTrpaMMbl, KOTOPbIE HUKOMY HE HY>KHBI. VICIIpaBUTh ee TOXe JIETrKo,
XOTS 3TO W CTAJKWUBAeTCd C HEOXXHUIAHHBIMU TPYTHOCTSIMH B HEKOTOPBIX
YCIIOBUSIX: CHPOCHUTE JIIOJIEH, YTO UM HYXKHO, U 3aT€M CJAeJaiTe TO, YTO OHU BaM
CKazajH.

K coxanenuto, MHOTHE MPOTPaMMHCTBI MTPOU3BOIAT BIEUATICHHUE I10JIararo-
IMX, YTO KOHEYHBIE TTOJIb30BATENN HE 3HAIOT, 4ero XoTT. B3nop! [loutu Bcerna
MOJIb30BATEIM OKa3bIBAIOTCS TaK 3aIlyTaHbl CHIIUTIOIIMM CHEIHATIbHBIMH TEPMHU-
HaMu '"sKcrepToM", 4TO 3aMoJiKaloT. MHe dacto roBopuiu: " 3Haro, 9TO MHE
HYKHO, HO HE MOTY 3TO BbIpa3uth'". Jlyumuii oTBeT Ha 3T0: "OTIMYHO, CKaXHUTE
3TO Ha HOPMAJILHOM SI3bIKE — S CIEJIAal0 TIEPEBOJ HA KOMIBIOTEPHBI".

12. BoBiekaiiTe moJib3oBaresieil B mpouecc
NMPOEKTUPOBAHUSA

13. 3aka34uk Bcerjaa npas

Hu omHoli mporpamme He IOOMTBCS ycexa, €CIM €€ MPOEKTUPOBIIMKH HE
00IIal0TCsl HEMOCPEACTBEHHO C €¢ KOHEYHBIMH TOJIb30BaTelsiMu. Hecmotpst Ha
3TO, YacTO CHUTyarus OoJjblne HaromMuHaeT urpy ("'ucnopueHHbd TenedoH"), B
KOTOPYIO MHOTHE M3 HAC UTPajid B IETCKOM Caay W mpu KoTopoi 20 pedsTuiiex
camiatcss B Kpykok. Kro-umOyms mrermder ¢pasy cBoeMy cocemy (cocenke),
KOTOPBII TIepefaeT ee CBOeMy, M TaK Jaliee Mo Kpyry. 3a0aBa 3aKIIO4aeTcs B
TOM, YTOOBI MOCITyIIaTh, KaK COOOIEHHE 3BYYUT MOCIIE TOTO, KaK MPOWIET BECh
KPYr — OOBIYHO HHUYErO IOXOXKEro Ha HUCXOMHYI ¢pasy. ToT ke camblii
IpoIlecC YacTo BCTpedaeTcs MpH pazpaboTke nmporpamm. [lonb30BaTens ToBOpUT
C YNOPaBISIONIMM, JOKJIQJIBIBAIOIIAM JPYrOMYy YIPaBISIOMIEMY, KOTOPBIH
HaHUMAeT KOHCYJIbTalMOHHYIO (GupMy. IIpe3naeHT KOHCYIbTalMOHHON (UpPMBI
pasroBapuBacT C PYKOBOJIUTENIEM pPa3pa0OTYUKOB, KOTOPHIH B CBOIO Ouepeib
TOBOPUT CO CTapIIMM TPYIIBI, 0OpAINAIONIMMCS, HAKOHEI, K MPOrpaMMHICTaM.
[IlaHCHI HA TO, YTO JaXKe MPOCTOH JOKYMEHT ¢ TPeOOBaHUSMHU OCTAHETCS TOCIIEe
3TOTO TpOLIECCa HEBPEIUMBIM, paBHBI HyNIO. ENWHCTBEHHBIM pELICHHEM 3TOU
npoOJIEMBI SBJISIETCSI TECHOE BOBJICUCHHE TIOIH30BATENCH B IPOIIECC Pa3paboOTKH,
Jqydlle BCETO0 IyTeM BKIIOYCHHS, IO KpalHeW Mepe, OJHOTO0 KOHEYHOTO
MOJIH30BATEINS B KOMaHy pa3pabOTYHKOB.

PoncTBeHHas cuTyamusi CKIaAbIBaeTCs B CIydae MPOCTON CaMOHAJEHHOCTH
YacTH MPOTPAMMHUCTOB, KOTOpPBIE TOBOPSAT: "S 3HAIO, UTO MOIB30BATENH CKA3alH,
YTO MM HYXHO CJIENIaTh 3TO TaKUM CIIOCOOOM, HO y HUX HET JOCTaTOYHBIX
3HaHUHI O KOMITBIOTEPAX, YTOOBI MPUHATH CO3HATEIBHOE PEIICHUE; MOH CIIOCO0
ayame". Takoe oTHOmEHHE (AKTHYECKH TapaHTHPYeT, YTO IPOrpamMMoit
HUKOT/Ia HE OyAyT TMOJb30BaThCsl. VICMPaBUTh CHUTYalUIO 31€Ch MOXHO,
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opumankHO Ha3HAYMB KOHEYHOTO TIOJH30BATEINS JIMIOM, OIICHHWBAIOIIMM
KayecTBO MpoekTa. HUKTO He MOXeT HayaTh MmucaTh KOJ /10 TeX IOop, MOKa
MOJIb30BATENb-WICH KOMaHIbl HE Jact Ha 910 g00po. CoTpynHHKH,
UTHOPUPYIOIIME MPOEKT B IMOJIb3Y CBOMX HJEH, TOJKHBI OBITH YBOJIEHBI. B
peanbHOM KHU3HM JUTS TOAOOHOTO THIIA JETCKOTO YIPSIMCTBA HA CAMOM JIeJie HET
MecTa.

[Ipy >TOM HYXHO CcKa3aTb, YTO OINBITHBI IPOCKTHPOBIIUK 3a4aCTYIO
npeiaraeT Jiydyiiee pelieHue mpoOjaemMbl, 4eM TO, YTO MPHUIYMAaHO KOHEYHBIM
MOJIb30BaTENIEM, B OCOOCHHOCTH, €CIIM YYeCTh, YTO KOHEYHBIE IOJIb30BATEIH
4acTo mpejJiaratoT MHTepQeiicsl, cozganHble 0 00pasily NporpamMmm, KOTOPbIMU
OHM TIOCTOSIHHO TIONIB3YIOTCS. HecMmoTps Ha 3TO, BBl JIOIDKHBI YO€IHUTH
MOJIb30BATENsl, YTO Ball CHOCO0 Jydine, Mepel TeM, KaK ero peajin3oBaTh.
"Jlyqmuit" wHTEpdec He SABISETCS JYyYIINM, €CITd HHUKTO, KpOME Bac, HE
CMOJKET (MJTU HE 3aX0UYEeT) UM MOJIb30BaThCA.

14. MaJjioe — 3T0 npeKpacHo (00J1b10e == MeIJIEHHO0e)

Pacryxanme mporpamMm sBisieTcs OrpomMHoi mpoOiemoi. Kectkuit uck
BMeCTUMOCTBIO 350 MOaiT Ha MOEM JIATITONIE MOXKET BMECTUTh OINEPAITMOHHYIO
CUCTEMY, YCEUCHHbIE BEPCHU MOHMX KOMIIWJISATOpAa U penakropa U OoJjblie
Hudero. B crapomaBHue BpemeHa s Mor pa3mecTtuth Bepcuu mist CP/M tex xe
IporpaMM Ha €IMHCTBEHHON quckeTe BMecTuMocThio 1,2 Moaiita. UNIX B TO
BpeMs CIIOKOWHO pabortan Ha 16-paspsmaom PDP-11 ¢ 64 Ko6aiitamu sapa
(BHyTpeHHel mamsaTu). B Hame Bpemsi OOJIBIIMHCTBO OINEPAIMOHHBIX CHUCTEM
TpeOyroT 32-pa3psaHbIX MamUH C MHHAMYM 16 MoOaiitamu omnepaTHBHON
aMsTH, Y006l paboTaTh ¢ MPHEMIIEMOI CKOPOCThIO®. SI yOeKIeH, 4To OobIast
4acTb JTOr0 paclmyXaHus TNaMsITH SBISIETCS Pe3ylbTaToOM  HEOPEexKHOro
IPOrpaMMHUPOBAHUS.

B no6aBok k mpoOieme pa3mepa y Bac Takke €CTh MpobiemMa co BpeMEHEM
BBINIOJIHEHNA. BupTyalibHas namsaTh He sBIIETCA HACTOsIIEW mamsaTbro. Ecinm
Balla MporpamMma CIUIIKOM BeJIMKA, YTOOBbl IMOMECTUTHCS B ONEPAaTUBHOMU
NaMATH, UM €CIU OHA BBIIOJIHAETCS OJHOBPEMEHHO C APYTUMH MPOTrPaMMAMH,
TO OHAa JOJDKHA MEPHOAMYECKH IOJAKAauYMBaThcad ¢ aucka. Ha »Tu moakaukw,
MSATKO BBIpaKascCh, pacxoayercs Bpems. UeMm MeHblle NMporpaMma, TEM MEHEe
BEPOATHO, YTO MPOU30MIET MOJKAUYKa, U TEM ObICTpee OHA OYJET BBIIOIHATHCS.

Tpertbelt mpobnemoii sBiIsieTcss MoaylbHOCTE. OmHa M3 OCHOB (uocopuun
UNIX rnacur "menbiie — nyume". bonbiime 3agaud Jiydine BBIMTOJIHSIOTCA
B3aHMOJICVCTBYIOIIEH CUCTEMONW MAaJEHBKUX MOAYJBHBIX MPOTPaMM, KaXKIas U3

* Vike HE PEAKOCTb EMKOCTDh ﬂI/ICKOBOﬁ naMsATH, MPEBbIIIAOas CyCcTa 5 ner YKa3aHHBIC
ABTOPOM 3HAYCHU HA JIBa MOPAJKa, a OHepaTI/IBHOﬁ — Ha MopsAa0K. — HpuM.nepee.



30 IIpaBuaa nporpammupoBanus Ha Cu u Cu++

KOTOPBIX JIeNaeT XOpOIIO JHIIb OJHO 3a/JaHhe, HO KaXJas U3 HHUX MOXKET
cool0marecs ¢ JApyruMH KomroHeHTamu. (CTaHZapT CBSI3M M BHEIPEHUSA
o06wvexToB Microsoft (OLE) no6asmuser ato cBoiictBo B Windows, a OpenDoc —
B Macintosh). Eciu Bame mnpunoxeHue mpencTaBisieT coO00H MOIYIbHYIO
KOHCTPYKIIMIO U3 MaJIEHBKUX MPOrpaMM, pabOTAIOMIUX BMECTE, TO CTAHOBUTCS
OUYEeHb MPOCTO HACTpauBaTh Bally IPOrpaMMy IO 3aKa3y IMyTeM CMEHbI MOTYJIeH.
Ecnu Bam HE HpaBUTCS 3TOT PEIAKTOP, TO TIOMEHSINUTE €ro Ha HOBBIM.

Haxowner, POTPaMMBI 00BIYHO YMEHbIIAIOTCS B nporecce
YCOBEpIICHCTBOBAaHUSA. bonpIime mporpamMmbl, BEpOSTHO, HHUKOTJa He
MOJIBEPTaJINCh YCOBEPIICHCTBOBAHUSIM.

Pa3pickuBast pemieHue STOW NTPOOIEMBbI, S 3aMETHJI, YTO KOJUICKTHUBBI
MPOrpaMMHUCTOB C IUIOXUM PYKOBOACTBOM HacTO CO3JAIOT U3JIMILIHE OOJbIINe
nporpamMMbl. To ecTh Tpymma KOBOOEB OT HpPOTPaMMHUpPOBAHHUS, KaKABIH U3
KOTOPBIX pabOTaeT B OJJMHOUYKY B CBOEM O(Hice M HE pa3roBapuBaeT C JIPYTHMMH,
HAIMIIIET MAaccy JIMITHETO Koja. BMecTo omHOW BepCcHM MPOCTOM CITy)KeOHOM
(GyHKIMH, HCIIONIb3YyeMOW MO BCEeM cUcTeMe, KaXKIblii MporpaMMHCT CO3/acT
CBOIO BEPCHIO OHOM ¥ TOH ke (QyHKITHH.



Yactb

OO01Me 1poodJIeMbI pa3padoTKu
IporpaMm

OTa 4YacTh KHHUTH COJAEPKUT OOIIMEe MpaBWiIa sl Ipolecca pa3paboTKu
MporpaMM M He KacaeTcs JeTajieil coOCTBeHHO si3bikoB Cu u Cut+. S caenaio

9TO B MMOCIICAYIOIHNX YaCTAX.
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15. IIpexnae Bcero, He HABpPeIH

DTO0 MpaBUIIO KacaeTcsl COMPOBOXKAEHUS IporpamM. by nyun peGeHkoM, 5 unTan
Hay4YHO-(DaHTACTUYECKUH paccKas, B KOTOPOM He3aIauIMBBIN MyTEIIeCTBEHHUK
BO BpPEMEHHM CIlyyallHO HacTymaeT Ha JOUCTOpUYECKylo 0abouky W,
BEPHYBIINCh B CBOE BpEMs, HAXOAWUT OKPYKAIOMIWNA MHUpP H3MEHUBIINMCS
y’KaCHBIM 00pa3oM. DTO MOX0Ke Ha OOJIbIINE KOMIBIOTEPHbIE MPOTPaMMBb, TJI€
TPOHb 34ECh YTO-TO KaXyIleecs HE3HAUUTEJbHBIM — W TJe-TO TaM BCS
nporpamMma mnepecraer pabotatb. MeToabl 00BEKTHO-OPUEHTHUPOBAHHOIO
MPOEKTHPOBAHUS CYIIECTBYIOT, IPEXKAE BCETO, IS PelIeHns (WK 1o KpaiHei
Mepe JUisi OOJierdyeHusl pelieHus) 3Tod mpoOjembl B OyaymieM, HO YxKe
CYIIECTBYIOT MHJUIMOHBI CTPOK CTaporo Koja, KOTOPBIA CETrO/HS HYKIAeTCs B
COIIPOBOKAECHUM.

MHe npuxoaAnIoch BUAETD JIIOJIEH, KOTOPhIe U3MEHSIOT IPOTrpaMMy MPOCTO
MOTOMY, YTO MM HE HPABUTCS, KaK OHA BBIVIATUT. JTO HE OYEHb XOpOIIas
unesd. Ecim Bbl He 3HaeTe BceX YacTe MPOrpaMMBbl, 3aTParMBaeMBbIX
M3MEHEHHEM (a 3TO MOYTH HEBO3MOXHO), TO HE Tporaiite koj. Bel moxere
BIIOJIHE PE30HHO BO3Pa3HUTh, YTO HA CaMOM Jejie HH OJHO M3 MPaBWI B ITOH
KHHUI'€ HE OTHOCHUTCSA K COINPOBOXKIEHHUIO MporpamM. Bwl mpocto He Moxere
MEHSTH CYIIECTBYIOIIMI KOJ] B COOTBETCTBHHM C KaKHM-TO METOINYECKOM
PYKOBOJACTBOM (Kak Obl BaM 53TOTO HHU XOTEJOCh), HE BBI3BbIBA pUCKA
HeronpaBuMoro Bpena. [IpencrasneHHsle 37€ch MpaBuia MOJIC3HBI JUIIb B TOM
cilydae, KOTJa Bbl HAUMHAETE POrpaMMy C HYJIS.

16. PeqakTupyiite CBOI0 nNporpammy

17. IlporpaMmma 10/2KHA OBITH NepenucaHa He MeHee
JABYX pa3

18. Hesib3st M3MEPSATH CBOIKO NMPOU3BOAUTEIbHOCTD
YHCJIOM CTPOK

[Ipexxne, xorga Bl M3Y4aldu aHIIIMMCKUM B IIKOJE, TO BaM HHUKOTJa HE
NPUXOAMWIO B TOJOBY CAaBaTh UYEPHOBHK IHMCHMEHHOTO 33/IaHUS, €CIH BBHI,
KOHEYHO, PACCUMTHIBAJIM Ha OIICHKY BbIlIEe Tpoiiku. Tem He MeHee, MHOTHE
KOMITBIOTEPHBIE TPOTPAaMMBbI SBISIOTCS IPOCTO YEPHOBUKAMHU M COJEpKaT
CTOJIBKO K€ OIIMOOK, CKOJIbKO M YEpHOBHMKH BalllMX cOYMHEHUU. Bece xopormme
OporpaMMbl BHAuYale HAMMCAHbI, a 3aTeéM OTPENAKTUPOBAHBI C MEJIbIO
ynyumienusa. (Koneuno, s umero B By "pedakTHpOBaTh" B CMBbICIE
"ucnpaBnATh".)

Hmelite B BUOy, UYTO pPENAKTUPOBAHUE JOJDKHO OBITH CHAEJIAHO IO
OKOHYaHUH, IOTOMY YTO HEOTPEIAKTHPOBAHHBIN TEKCT MPOTPAMMBI, MO CYyTH,
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HEBO3MOXKHO COMPOBOXK/IATh (TOYHO TaKXke, KaK M Ballle HEOTPEIaKTUPOBAHHOE
COYMHEHHUE OBUIO HEBO3MOXKHO 4HTaTh). Co3aaTey MporpaMMbl 3HAKOMEI C €€
TEKCTOM H MOTYT BBHINIOJIHHUTH pEIaKTHpoBaHWE Oosnee A(PEPEeKTHBHO, YeM
NPOTPAMMHUCT, 3aHUMAIOIIUICS COMPOBOXKICHUEM, KOTOPBI CHavala JOJKEH
ee pacmdpoBaTh Tepe] TeM, KaK BBITTOJHUTH KaKyI0-IM00 peabHy0 padoTy.

K coxanenuro, 3TO OuYeHb IMOXOKE HA TeaTpaJbHOE MOy, KOTAa KTO-TO
OUIIET [porpaMMy OBICTPO, HO HE JIyMass O CONPOBOXICHUHM WM 00
aneranTHOCTH. "Oro, OH BbIJaeT B JBa pas3a Oouibllie Kojaa BABOe ObicTpee'.
Yyarure, 9T0 TOT K€ OCTHBIH CONMPOBOXKMAIONIUN TPOTPAMMHUCT OyIeT 3aTeM
BBIHY)KICH 3aTpaTUTh B BOCEMb pa3 Ooibllle BPEMEHH, COKpamas
NEepBOHAYAIBHBIN pa3Mep MPOTrpaMMbl HATIOJIOBUHY M JIeNasi €€ MPUTOJHOM 11
UCTIONIb30BaHMsl. YUCIIO CTPOK KOjAa B JIGHb, KaK Mepa 00beMa, He SIBISETCS
MEpPUIIOM TPOU3BOAUTEIBHOCTH.

Ecnu BaM HyXEH JpYroii, 4eM CONMpOBOXJIECHUE, MOTUB, TO UMEHUTE B BHIY,
YTO PEAAKTHPOBAHHE MOXKET pPAacCMaTPHBATHCA KaK IPOLECC YMEHBIICHUS
4ero-1im60. MajeHbKre MporpaMMbl BBITIOTHSIOTCS OBICTpEE.

19. Bl He MokeTe MPOrPAMMHUPOBATH B U30JIALUH

Knaccuueckas kuura JDxepanpaa YaiuiaOepra "The Psychology of Computer
Programming” (New York: Van Nostrand Reinhold, 1971) conepxur
BEJIIMKOJICTTHYI0 ~ HCTOpPHIO 00 aBTOMarax C Ta3UpOBaHHON  BOJOH.
AJIMUHHCTpaNUsl OJHOTO BBIYUCIHUTENBHOTO [EHTPA pEIINa, YTO CIUIIKOM
MHOTO BPEMEHH PacTPaYMBaETCsl COTPYAHUKAMHU Y aBTOMATOB C Ta3UPOBAaHHOMN
BOJOH. JIt01M CO3Mal0T MHOTO IIyMa M HAYETO IPU 3TOM HE JIENAI0T, TI03TOMY
aBTOMaThl yOpamu. Uepe3 HECKONBKO JHEH KOHCYJIBTAaHTHI Ha MecTax ObLTH
HACTOJBKO MeperpyKEeHbI pabOTOMH, YTO K HUM CTaJ0 HEBO3MOXKHO OOPaTHTHCS.
Mopaislb COCTOMT B TOM, 4YTO JIFOJM COBCEM HE 3PSl PacTpayMBajd BpEMS:
OKa3bIBACTCS, U3/1aBasi BECh STOT IIyM, OHM MOMOTAJH JIPYT JIPYTy B PELICHHH
npooJieM.

W3omsiiiust MOKET CTaTh HACTOSIIEH TpoOJIeMoil B TpyIme OOBEKTHO-
OPUECHTUPOBAHHOTO TPOCKTUPOBAHHS, KOTOpas MO HEOOXOJAWMOCTH IOJDKHA
COCTOSITH W3  TIONIb30BATENeH,  MPOEKTHPOBIINKOB,  IPOIPAMMHUCTOB,
CHELUAIUCTOB MO JOKYMEHTAIUU U T.I., padOTAIOMUX COBMECTHO. Tak Kak
YHUCJIO TMPOTPAMMECTOB B O3TOW TpyIIle YacTo MEHbIIe, 4eM B Oolee
TPaIUIMOHHBIX MPOEKTHBIX KOJUIEKTUBAX, TO CTAHOBHUTCS TPYAHO HAWUTH KOTO-
TO, ¢ KeM MOXXHO OOCYOWTh MpPOOJEMBI; CTpagaeT MPOH3BOAUTECIHHOCTS.
[MogymaiitTe 0 exeHeNeNnbHBIX BEYCPHUHKAX B Bamield (upMe, Kak CpelCTBE
HOBBINICHUSI IPOU3BOIUTEIHHOCTH.
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20. ITycTple moTepu BpeMeHH

Eciu BBl He MOXeTe pemuTh HEMOJATIMBYIO MpoOieMy, TO 3aiMUTECh Ha
HEKOoTOpoe BpeMsi ueM-nuOo apyruMm. [IporpammucTsl uacto Haumbomee
NPOAYKTUBHBI, KOTJIa CMOTPST B OKHO, CJIOHSIOTCS MO KOPUIOpaM C IMYCThIM
BBIpQ)KEHHEM Ha CBOMX JIMIAX, CHIAT B Kade U MbIOT Kode C MOJIOKOM, WU
WHBIM CIIOCOOOM "TepsitoT Bpems'.

S Obul CTymeHTOM B T€ JpEBHHE BpEMEHA, KOrja IepPCOHAIBHBIM
KoMmmbioTepoM OblT Apple I, a cepbe3Hble CTYAEHTHI-IPOrPAMMUCTHI BIIAJIEIIH
kopoOkamu S-100, KOTOpBIE BB IPOTPAMMHUPOBAIIH, BBOIS IBOUIHBIC KOMAH/TBI
MePEeKIIIoYaTEeNSIMU JIMLIEBOM MaHeIn Mo OJHOMY OaiiTy 3a pas. (Eciu Bl ObuH
CYACTIIMBYMK, TO MMEIW WHTEPIPETATOpP S3bIKA BEMCHUK n TepMHUHAJ,
cAenaHHbli M3 cTaporo TeneBuzopa). Crymentel nenwnu PDP 11/70,
pabotasmryto o UNIX (koTopast oTiimaHO paboTtana Ha 16-OMTOBOH MammHe
¢ 64 Ko6aiit mamstu — bosxke moit! Kak Bce ¢ Tex mop ycoBepIIeHCTBOBAJIOCH).
O BO3MOXHOCTH  MCIOJB30BAaHMSI IMEPCOHATBHOIO  KOMIBIOTEpA  JUIA
BBITIOJTHEHUS JJOMAITHUX 3aJJaHUI He ObLIO U peyH.

Ha cpennem 3ansiTin o mporpaMMHUpOBaHHIO MpUcyTcTBOBaNIO OT 40 10 80
YeJIOBeK, U OJHOBPEMEHHO MPOBOAMIOCH IIeCTh U Ooiee 3aHsaTHil. [losToMy,
KOTJ]a Ha 3aHATHUHM DPa3/laBajoCh 3a/JaHHe, TO BBl XBaTalud Oymary ¢ HUM U
OyKBaJIbHO OIMpPOMEThIO Opocanuch BHHM3 B TEPMUHAIbHBIA 3aj, TI/e
NPUKOBBIBATH ce€051 K KOMITBIOTEPY M HAYMHAIN SPOCTHO MPOTPaMMHUPOBATH /10
TE€X TOp, MOKa HE BBHIMOJHSIM CBOE 3aJaHue. DTO MOIJIO MPOJOJIKATHCS
HECKOJIBKO JHEH. Eciy BbI OTpBIBAINCH TOECTh UIIU MOCHATh, TO BAIll TEPMUHAI
3aHMMaJ Jpyroil, u y Bac MOSABISUIACH BeChbMa peaybHas NEpCleKTHBAa HE
YIOKHATBCA B CPOK, OTBEICHHBIM Ha 3agaHue. Hekoropele mroau Bce emie
MPOJOJDKAIOT MPOrPaMMHUPOBATH MOIOOHBIM CTIOCOOOM.

Takast 00cTaHOBKa, KOHEYHO, HE CHOCOOCTBOBAIAa XOPOIIO MPOAYMAHHOMY
MPOEKTUPOBAHUIO MPOTPaMM, TIOITOMY OOJBIIUHCTBO U3 3TUX MPOTrpamMM ObUIH
B YeThIpe pasza Ooible, YeM HeoOXoaumo, M TpeOoBaiM B /1Ba pa3a OOJbIIIe
BPEMEHH Ha OTJIaJKy, YeM TpeboBanoch. K ToMy e, KOJIMYeCTBO CTPOK Koja,
HaIlMCaHHOE 3a Yac, COKpAIlAeTCs NPONOPILHOHAIBHO KOJUYECTBY 4YacoB,
KOTOpBIE€ BBl MPOCHIIEIH, I Ha 3KpaH. (DTO WILIIO3US — AyMaTh, YTO BBI
MOYKETe JOCTHYh OOJbIIEH MPOM3BOAUTENHLHOCTH, paboTas 12 4acoB B JeHb
BMecCTO 8).

OpHaxpl, OyIydn Ha MOCIEIHEM Kypce, s ObUI Tak paccTpOeH, MBITasiCh
pelIUTh OJHY MpoOJIeMy, O KOTOpYO OWJICS TOJOBOM B TEUEHHE NMPUMEPHO
YETBIPEX YACOB, YTO C YYBCTBOM OTBPALICHUS 3aBEPILNI CEAHC M BBICKOUYMII HA
ynuny. [lpuMepHO Tpu MUHYTHI CIyCTs, KOTJAa sI CIIyCKajcsi IO XOIMY 3a
MOPLUEN COCHCOK, NCKOMOE PELICHHE HEOXHIAHHO BCIUIBUIO B MOEH I'OJIOBE.
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D10 OBUIO HACTOSIIMM OTKPOBEHHEM: BBI IOJDKHBI PAcCcIaOUTHCS, YTOOBI AaTh
CBOEMY MO3TY BO3MOXHOCTh paboTaTh. K coxaneHuto, s He CMOT MPOOUTHCS
Ha3aJ K KOMIBIOTEPY, IIO3TOMY Sl TaK HUKOT/Ia M HE WCIIPABHII CBOIO OIINOKY,
HO, TI0 KpaliHe# Mepe, MOHsUI, KaK JI0JKeH padoTaTh TOT MPOIIECC.

21. IlnmnTe MPOrpaMmy € y4eTOM CONPOBOKICHUS —
BbI CIIENMAJIUCT MO CONPOBOXKIECHUIO

CorpoBoX/IeHHE HAYMHACTCS HEMEJICHHO IIOCIIe 3aBEPIICHUSI MPOTPaMMEI, a
COIIPOBOKACHUEM HAa OSTOH CTaJAMUM OOBIYHO 3aHUMAETECh BbI CaMH. JTO
Xopomiasi MBICTh — OCYACTIMBHTH COIPOBOXKAAIOIIETO IPOrPaMMHUCTA.
[TosToMy Bamia mepBast 3a00Ta O TOM, YTOOBI MpOrpamMma JIETKO YHTAIACh.
CtpyKTypa ¥ Ha3HauCHHE KaKIOH CTPOKH JOJDKHBI OBITH U30BITOYHO SICHBI, H
€CJIM 3TO HE TaK, TO BaM HY>KHO JI00aBUTh MOSICHSIONINE KOMMEHTAPHH.

OnmHOM W3 NPUYMH TOTO, YTO IIOMCKHM MAaTeMaTHYECKHX J[0Ka3aTelIbCTB
KOPPEKTHOCTH TPOTPaMM OCTAIOTCS JOHKUXOTCTBOM, 3aKJIFOYAETCSI B TOM, YTO
HET mporpamm 0e3 ommbOok. Kaxkmas mporpamMmma HE TONBKO COICPKHUT
OMIMOKH, HO U TPeOOBaHUsSI K HEH MEHSIOTCS, KaK TOJIBKO MPOrpaMMa HaYHMHAET
IKCIDTYaTUPOBATHCS, U Y TIOJIH30BATENS TOSBISIOTCS MOTPEOHOCTh B KAKHX-TO
HOBBIX CBOMCTBAaX, YTO BBI3BIBACT MOSBICHUE HOBBIX U YCOBEPUICHCTBOBAHHBIX
ommOoKk. Tak Kak OMMOKH BCerja C HaMH, TO MBI JIOJDKHBI IHCATh HAIIy
NporpaMMy Tak, YTOOBI KX MOXKHO OBLJIO JIerde MCKATh.

Ber MokeTe nmepeopMyIHpoBaTh HACTOsIIEe MPaBUIIO TakuM oOpasom: He
yMmHU4aiTe. VICKyCHBIN KO/l TOYTH HEBO3MOXKHO COMIPOBOXK/IATh.

21.1. 2¢PpeKTUBHOCTH — YACTO MPOCTO MYTrajao

Sl moTpatua  HECKOJNBKO 4YacoB, Jejas OJHy HoJmporpammy Oojee
"3¢dexkTrBHON", 1 HE OCTAaHABIMBAJICS, YTOOBI MTOyMAaTh O TOM, KaK 4acTo 3Ta
MoJIporpaMMa OyZIeT BbI3BIBATHCS, UTO SIBISIETCA MYCTOM MOTEpel BpeMEHH B
TOM Cllydae, KOrja IporpaMMa BbI3BIBA€TCS JMIIb OAWH WM JBa pas3a. Bama
nporpaMma J10JKHa ObITh HEMPEMEHHO HAacTONbKO 3((EKTUBHOM, HACKOJBKO
5TO  BO3MOXXHO, HO Bameld TepBOOUYEpeNHOW  3a00TOH  SABISIETCS
COIPOBOXICHUE, U BBl HE JIOJKHBI IPUHOCUTh YUTAEMOCTh B JKEPTBY Ha anTapb
spdexTnBHOCTH. Hanmmmre mporpammy criepBa C y4eTOM COIPOBOKACHUS,
3aTeM 3aIyCTUTE CBOIO MPOrpaMMy Mo mpodailiepoM U ONpenesanTe, rae Ha
caMOM JIeJie €CTh y3KHe MecTa. byaydn BOOpyXKeHbBI peaqbHOU WHpOpMAaIe,
Bbl Terepb 3HAeTe, Iie CTOUT OOMEHSATh YacTh YUTAEMOCTH Ha CKOPOCTb, H
MOYKETE BEPHYTbCA M CHENATh ATO M3MEHEHHE. TeM He MEHee, Bbl MOXKETe
BKJIIOUUTH MEPBOHAYAIIBHBIM TEKCT B KOMMEHTAapui, YTOOBI HE MOTEPATH €To.
Bcerna nmeiite B Buy, 4TO 11000€ KOJIMYECTBO MOAYUCTOK HA YPOBHE TEKCTa
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OporpaMMbl HE TMOBBICUT 3((EKTUBHOCTh TaK, KaK 3TO CHENAeT JIy4dIInui
anroput™. Ily3bIppKOBasi COpTUpPOBKA OYIET BBIMOJHATHCA MEAJICHHO BHE
3aBHCHUMOCTH OT TOT0, HACKOJIBKO XOPOILIO OHA 3alIpOrpaMMHUpPOBaHa.



Yacrb

dopmMaTUpPOBaHUE U JOKYMEHTALUS

dopmatupoBanue BakHO; TeKCThl HA Cu u Cu++ M Tak JOCTATOYHO TSDKEINO
YUTAIOTCS,, YTOOBI yXYALIaTh CHUTYallMIO €IIe M IUIOXUM (OpMaTHPOBAHHEM.
[lpencraBbTe, YTO BBl MBITAETECh MPOYECTh KHUTY, TEKCT KOTOPOH He
ordopmaTupoBaH: HET aO3aIHBIX OTCTYIOB, pa3ielieHHs a03aleB ITyCTOH
CTPOKOH, MPOOENIOB MOCie 3HAKOB NMpEeNnHHaHUs U Tak jnanee. COmpoBOKICHUE
TUI0XO OT(POPMATHPOBAHHON POTPAMMBI HEBO3MOXKHO.

S oObeauHmN npaBuiia (HOPMATUPOBAHKS U JIOKYMEHTALIMU B OJTHOW YacCTH,
noToMy 4TO (hOpMATHPOBAHHE SBISETCA OJHUM M3 JIYUIIUX WHCTPYMEHTOB
JOKYMCHTUPOBAHUs, HWMCIOIUXCS B BameM  pacnopspkeHun.  [lof
"moxkymeHTaIuen", paccMaTpyBaroIieiicss B 3TOW YacTH KHWUTH, TTOHMMAETCS
JOKYMEHTUPOBAHUE TIPOTPaMM (T.€. KOMMEHTAPHH, a HE JOKyMEHTAIIUsI YPOBHS
nojb3oBarens). Ero 3ps He OTHOCAT K NMPOrpaMMHMPOBAHUIO, BEIb XOPOIIUI
KOMMEHTapUH JUIsi BAC — B OYKBaJbHOM CMBICIIC HUTh APHa THBI.

51 co3Haro, 4TO AMCKYCCHHU MO BOmpocaM (OpMAaTUPOBAHUS U TOKYMEHTALUU
YacTO JOCTUTAIOT PEJIMTHO3HOr0 Hakana. VMmeiite B BUAY, YTO TPUBOIUMBIC
3[IeCh MHOW TpaBMJIa — TOJBKO T€, KOTOPBIMH 5 TOJIB3YIOCH caM. VimeroTcst u
JpyrUe COBEPIICHHO pa3yMHbIE MeTOJbl paboTbl. C apyroil CTOPOHBI, KTO-TO
HEe 0c000 yMHBIH MHE OJHAXKIBl CKasal, 4YTO "HE BaXKHO, KaKOH CTHIIb
dbopmaTtupoBaHus BBl MPHUMEHSETE, €CIM BBl MPUMEHIETE €ro MOCTOSHHO'.
[Tporpamma, KOTOpast MOCTOSTHHO (hopMaTHPYETCS TUIOXO, XYK€, YeM MOHSATHAs
BpeMmeHamu. Cy4aiiHbIN MPOCBET JIyYIlle, YeM HUKAKOTO.
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22. IIporpamMa 0e3 KOMMEHTAPHUEB HUYETr0 He CTOUT

[Tporpamma, Ha HamUcaHWE KOTOPOH 3aTpayueH rojl, MOXKET HUCIOIb30BaTHCS B
teyenue 10 net. Bam mpunmercs 3aTpaTuth Ha CONMPOBOXKIEHUE ropa3io 0oJblIe
JICHET, YeM BbI BBIICIMIIM HA TEPBOHAYAIBHYIO pa3paldoTKy, a mporpamma 6e3
KOMMEHTapueB HecoIpoBoxkaaeMa. "brecTsamui" nporpaMMHUCT, KOTOPBIiA
BTpoe ObICTpee, 4YeM Jpyrue, TMHIIeT KOPOTKHMA, JJIETaHTHBIH, HO
HEKOMMEHTHPOBAHHBIN TEKCT MPOrpaMMBbl, BaM oboiaercs noporo. Kakomy-to
MeHee TAJAHTIMBOMY IMPOrPaMMHCTy Hpuaercs 3aTpaTuth B 10 pa3 Gonbpiie
BPEMEHH, YEM HYKHO, yCTpaHssl HeU30exKHbIE OIIUOKH.

[TporpaMMuUCTBI, KOTOpBIE HE MOTYT MHCATh MO-aHIJIMHCKU (WM HAa TOM
A3bIKE, HA KOTOPOM TOBOPAT B CTpaHe, IJie NPEANoaraercs OCYIECTBISATH
COIIPOBOKACHUE), H3TOTOBISIOT YacoBble OOMOBI, a HE KOMIIBIOTEPHbIE
nporpamMmbl. Tak Kak Xopolias JJOKyMEHTalus CTOJb HeoOXoauma Jyis
Tporecca COMpPOBOXKIACHHS, TO BAYKHO, YTOOBI TIPOTPAMMHUCTHI OB CIIOCOOHBI
ee Hamucath. [lo 3TON mpuYMHE HAYMHAIOUIME MPOrPAMMUCTBI, MMEIOIINE
JUIJIOM TI0 (PUIIONOTHH, UCTOPUU WM APYrod TyMaHHTApHOM AMCIUILIHHE,
4acTo SBISIIOTCS OoJiee MPEANOYTHUTENbHBIMHU, YeM JIIOAM C AMILUIOMAMH IO
€CTECTBEHHBIM HayKkaMm (MaTematuke, ¢u3uke # T.1.). CHenuamucTsl 10
€CTECTBEHHBIM HayKaM pEIKO 3HAI0T KaK MUcaTh, a OOJBIIMHCTBO W3 HUX
TaKKe HE 3HAIOT Kak MpOrpaMMHUpPOBaTh, OHM OOYy4eHBI TOMY, Kak
3alporpaMMHUpOBaTh AJITOPUTM, a HE Kak HamucaTh TMPUTOAHYIO JUIS
COITPOBOKACHUS KOMITBIOTEPHYIO ITPOTPaAMMY.

K cuactelo, mmucarb MOXHO JIETKO Hay4yuThcs. KoHeuHO, eciu Bbl
npuaepxkuBaerech mpaBuwia "Crenalt cHayana KOMMeEHTapuu', TO Bam
MpUJIETCS MHCaTh BCE CBOM KOMMEHTapHH J0 Havajia MporpaMMHPOBAaHMS.

23. Pacnosiaraiite nporpaMmmy M JOKyMEHTAIUIO BMeCTe

Eciu mokyMeHTaIusi oTJelieHa OT TEKCTa IpOrpaMMbl, TO €€ OYCHb TPYTHO
00HOBIATH. CJIeI0BaTEIbHO, OCHOBHAS YacTh Ballled OKYMCHTAIIMH OJDKHA
pacroJjaratbCsi B KOMMEHTApHSX, a HE B OT/ICJIbHOM JJOKYMEHTE.

Ecmu BamM Ha caMoM Jielie Hy)KHa OTIEYaTaHHAs TOKYMCHTAIMsI BBICIIETO
KauyecTBa, TO BBl MOXETE BOCIIOJIb30BaThCSA YeM-HHOY/Ib TIOXOKUM Ha CHCTEMY
Web (st si3pika [Tackans) wm CWeb (nms si3pikoB Cu vt Cu++) B KOMOHWHAIHH

1 o .
¢ TgX'. 4 monp3yroch MOJO0HONW CHCTEMOM O/ Ha3BaHWEM arachne, KoTopas

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

Documentation" (Palo Alto: Stanford University Dept. of Computer Science, Report
No.STAN-CS-83-980, 1983). Cucrema CWeb omucana B kaure [onanpma E. Kayra u
CwieBro Jlusas "The CWeb System of Structured Documentation" (Reading: Addison
Wesley, 1994). O6e my0iaukanuy HEe TOJIBKO OIHCHIBAIOT KaK pabOTAIOT 3TH CHCTEMEI, HO



@dopMaTHpoBaHHEe W JOKYMEHTaN M 39

ObU1a pa3zpaboTaHa MHOHM IJIsl TOro, 4yToOBbl nucaTh cBolo KHUTY "Compiler
Design in C". (Arachne moxymeHntupyet Tekctol Ha Cu u Cu++, UCmons3ys B
kauecTBe pepaktopa troff). Bce 3Tu mporpamMmbl MO3BOJISIOT BaM pa3MeliaTh
WCXOIHBINA TEKCT MPOTPaMMBI U JOKYMEHTAIMIO B OJHOM (haiine. Ber Mmoxere
BBIICTTUTh HUCXOJHBIA TEKCT JUIsi KOMIWIALMHU, WM 3arpy3uTh 3TOT (aila B
TEKCTOBBIM IMpoIeccop, YToObl HameyaTaTh €JHHOE PYKOBOJCTBO C MCXOIHBIM
TEKCTOM M JOKyMEHTalued. OTH CHCTEMbl IMO3BOJIAIOT OCYIIECTBISATh
NEePEeKPECTHBIA TOMCK HACHTH(PHUKATOPOB B MporpamMme M JOKYMEHTAIWH,
MO3BOJISI BaM IMPOCJIEKUBATH CBS3U OAHOM YacTH MPOrpammbl ¢ Apyroi ("3ToT
KOJI MCTIOJIb3YeTCsl BOH TaM'"), U Tak jaajnee. Tak Kak sl MOJTy4eHHUs Ie9aTHON
BEPCHUH UCTOJIb3YeTCs OOBIYHBINA TEKCTOBBIM MPOIIECCOpP, TO BBl MOXKETE JIe1aTh
TO, Yero HeNmpoCTO IOOWTHCA B KOMMEHTApUSX — BCTaBISATh PHCYHKH,
HanpuMmep.

24. KoMMeHTapUuH J0JIKHbI ObITH NMPeIJI0KSHUAMHU

OHM TOKHBI OBITH XOPOIIO COCTABJICHBI U UMETh MPABMWIBHYIO MMyHKTYaIHIoO,
1o BO3MOXKHOCTU 0e3 cokpamieHuid. He mpeBpamiaiite cBoM KOMMEHTapuu B
CEeKpEeTHBIH KO/, MpPHUMEHsSSI CTpPaHHBIE COKpAalIeHHWs W H300peTas CBOM
coOCTBEHHBI TrpaMMaTU4YecKuil cTpod. Bam Takke He NoKHaA TpeOoBaThbCs
HUTb ApUaJHBI U pacii(pOBKH KOMMEHTapHUEB.

25. IlponycTuTe CBOM MCXOAHBINA TECT Yepe3 CHCTEMY
nposepku opgorpapuu
Bamn KOMMCHTAapuu HE TOJIBKO CTaHyT bouee YUTAaCMBIMH, 3TOT MCETOI

H06y,Z[I/IT BaC HCIIOJIB30BaThb B Ka4Y€CTBC HMMCH IICPCMCHHBIX TEC, 4YTO JIETKO
YUTAKOTCA, T. K. ABJISAIOTCS OOBIYHBIMU CJIOBAMH.

26. KomMeHTapuil He T0J/IKE€H NMOATBEPKIAATH

OYeBH/IHOC
Hauunaromue nporpammupoBaTh Ha CH CKJIOHHBI 1OMAJaTh B 3Ty JIOBYIIKY.
W306eraiiTe SIBHO HEJIETIBIX CITy4aeB THIIA:

++X; // yBEeIMUUTH X

HO MHC TaKX€ HC HPABATCA KOMMCHTApPUU THIIA:

XOpOIIO JEMOHCTPHPYIOT 3TO. B 3TMX KHUTAX NOKYMEHTHPYIOTCS pPEallbHBIE TEKCTHI
MPOTPaMM, PEaTH3YIONIINX yKa3aHHbIC CHCTEMBI.

TgX sdABmsercs pemakUUOHHO-M3AaTenbckod cucrtemoll Knyra. OHna wumeercs B
HECKOJBKHX KOMMEPUYECKHUX BEPCHSIX.
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JIro6oii cpemHuil MpOrpaMMHCT 3HAET, KaK BHITIISIUT OTpeeiieHHE.

27. KoMMeHTapuil 10JI2KeH MPeI0CTABIATH TOJbKO
HY/KHYIO ISl CONPOBOXKACHUSI HHPOPMALHIO

Oco0OeHHO  HempusiTHBIM M O€CMOJIe3HBIM  KOMMEHTapHeM  SIBISIeTCA
JICKJIapaTUBHBIA 3arojIOBOYHBIA OJIOK. 3arojloBOK caM Mo ce0e He SBISeTCS
3]I0M, a CcoOBceM HaoOopoT. biok komMmeHTapueB B Hauaie (aiina,
OTIMCHIBAIOLINNA, YTO Jenaercss B (ailyie, MOXeT OBbITh JOBOJBHO IOJIC3EH.
Xopommuii OJOK TOBOPUT BaM, KakKoO€ CBOMCTBO peanusyercs ¢ailiiom,
MOKA3bIBACT CIHUCOK OTKPHITHIX (HE CTaTHYECKHX) (DYHKIHA, COOOIIaeT Bam,
YTO 3TU (QYHKIMH JENAIOT U T.JI.

3aroyioBKH, KOTOpPbIE MHE HE HpPABATCS, MMEIOT COJEpKaHUE, KOTOpOe
ompejeNsieTcss yKa3aHWeM, OOBIYHO THIAa KaKOro-TO PYKOBOJCTBA IO
¢upmennomy ctumo. Takue 3aroIoBKM OOBIYHO BBITIAIAT HOJOOHO JTHUCTUHTY
1, yBenuuuBas GecriopsiioK MOCPEICTBOM OOMIIBHBIX KOJIMYECTB Oecrose3Hon
MHQOPMAIIUH 3a CYeT YMTAaeMOCTH. YacTo ciryyaercs Tak, Kak Ha JUCTHHTE 1,
KOI'Jla 3arojlOBOK CYIIECTBEHHO Oouibllle camMoi mporpammbl. Takke oOBbIUHO,
KaKk B HAlleM clydae, 4YTO TEKCT NpOrpaMMbl MM  COBEPIIEHHO
CaMOJIOKyMEHTUPOBAaH, WU HYKHO J00aBUTh OJHY WM JBE CTPOKH
KOMMEHTapueB, 4YTOObl OH WM CTal. XOTs TpeOOBaHME BBIIICYKA3aHHON
OEeCCMBICIIUIIBI M MOXET COrpeBaTh IyLly JeclOoTa-pyKOBOIUTENS, HO IS
00J1erdyeHust COPOBOXKICHUS OHO MAJIO YTO JaeT.

JInctunr 1. becnione3Hslid 3aro0BOYHBIN KOMMEHTapHIA

1 /* ______________________________________________________ * %
2 * % * %
3 ** JATA: 29 opeBpasna 2000 r. *%
4 ** OYHKIVA: **
5 ** equal * %
6 * % * %
7 ** ABTOP: * %
8 ** Jxo3ed SHIPC **
9 * % * %
10 ** OIMCAHME: *x
11 ** DSra QyHKUMA NpelHa3HadeHa OJiA CPaBHEHUA IBYX CTPOK **
12 ** Ha Jexkcukorpadpmueckoe pPaBEHCTBO. *%
13 ** * %
14 ** VICKJIOUEHNMA: **
15 ** QyHKUMA He paBoTaer mysa CcTpok Unicode. *x

16 ** * %
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17 ** CIIELVAJIbHHE TPEBOBAHNA: *x
18 ** HerT. ol
19 * % * %
20 ** API'YMEHTH: *%
21 ** char *sl; YkaszaTejyb Ha [epPBYK CPaBHUBAEMYWD CTPOKY **
22 ** char *s2; VYkaszsaTejlb Ha BTOPYK CPaBHMBAEMyl CTPOKY **
23 * % * %
24 ** PE3VJIBTATH: **
25 **  OQyHkUMA BO3BpallaeT true, ecaM CTPOKM-apPIT'yMEHTEL **
26 ** JleKCHMKOIpadMueCKM MUIEeHTUYHH. **
27 * % * %
28 ** KOMMEHTAPUN: *%*
29 ** ger. *x
30 *x*x * %
31 ** JIPYIMEYAHMA IIO PEAJIM3ALNN: **
32 ** Her. bl
33 * % * %
34 ** VICTOPUA M3MEHEHWN: **
35 * % * %
36 ** ABTOP: Sunpioc, Ixo3ed **
37 ** JATA: 12, wmonb, 1743 **
38 ** JISMEHEHME: HauasnbHOEe COCTOSAHME *x
39 * % * %
40 ** ABTOP: IxoHC, ToM * x
41 ** JATA: 13, wmionb, 1743 **
42 ** JSMEHEHME: }3MeHeHB MMeHa apryMeHTOB co strl, str2. **
43 * % * %
44 ** BeCT TeKCT MNpPOIPaMMel B 3TOM (Qaijie OxXpaHfAeTCHd *x
45 ** JBTOPCKMM IIPaBOM. * *
46 ** Copyright (c) BromMbmuieHHas KOPIOpAaLMs * %
47 ** Bce mnpaBa COXPaHATCH. * *
48 *x%x * %
49 ** Hykakas YacTb B3TOM IOANPOTPAMMEI HE MOXET OBITH *%
50 ** BocnpomsBeIeHa B JoOoN QpopMme ©Oe3 ABHOI'O pa3pelleHus *x
51 ** B Tpex JK3eMIJgpax CO CTOPOHHE oTnejsia MmHMCTepCcTBa * *
52 ** cokpalleHusa NepcoHajsla. Hapymmrenu OyOyT JIMIIEHEI CBOETO **
53 ** crapwero CbHA. *%
B4 ** e e o e - - * %
55 */

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

57 {

58 return !strcmp( sl, s2 ); // BosBpamwaeT MCTUHY, €CJIM
59 } // CTPOKM PaBHH.

HeiictBurenbHas mpoOiema 3aKiIl04aeTcs B TOM, YTO 3TOT THII 3arojOBKOB
HapylmaeT psaj APYTUX MOPaBHI, TaKWX Kak: "HE KOMMEHTHUPYH OudeBHJIHOE",
"uckioyail Hepazoepuxy" U Tak ganee. TOT MUHUMYM peanbHON HH(pOpMaLnH,
KOTOPBIM COAEPIKUTCS B 3TOM 3aroJIOBKE, OTHOCUTCSI K CUCTEME PETHCTPaLUuU
U3MEHEHUH, a He K MCXOJHOMY TEKCTy mporpamMMmbl. KommeHnTapuu B
nporpaMMe  JIOJDKHBI  COOOINaTh  BaM  CBEACHUS,  IOJIE3HBIE  TIPU
COIIPOBOKAECHUM.
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28. KoMMeHTapuu 10JIKHBI OBITH B 0JIOKAX

KommenTapun B oOLieM BOCIPUHHMAIOTCS JIydllle, KOI/a IOMEINAITCS B
MHOTOCTPOYHBIX ~ OJIOKax, KOTOpble 4depenyloTcsi ¢ OJOKaMH TeKCTa
nporpamMmbl. JIjis 3TOro KOMMEHTapuil JOJDKEH ONMCHIBaTh HAa BBICOKOM
YPOBHE, 4YTO JI€Jal0T HECKOJBbKO MOCIEAYIOIUX CTpOK Koxa. Ecmm
KOMMEHTapUU MOMAJAI0TCsA Yepe3 CTPOUKY, TO 3TO MOXOXKE Ha YTEHHUE JABYX
KHAI OJHOBPEMEHHO, NPUYEM II0 CTPOKE M3 Kaxaod mo ouepenu. M ecnm
nporpamMma, KOMMEHTHpyeMass  BaMH, CJOXHas, TO Bbl  MOXETe
BOCIIOJIb30BaThCSl CHOCKAMH:

// BOT OJIOUHLII KOMMEHTAapuli, ONMUCHBAKIMNA MNOCJIENyluMA GJIOK
// mporpammel. Ilocjie oBmEero pes3sKoMe 9 ONMCHBAK HEKOTOPHE
// ocobeHHOCTM:

// 1. DTOT KOMMEHTApPWI ONMCHBAET, UTO MNPOUCXOOUT B CTPOKE
// ¢ meTkoir 1

//

// 2. DTOT KOMMEHTApWI ONMCHIBAET, UYTO MIPOUCXOIUT B CTPOKE
// c MeTkoM 2

//

// B Touke 1 alToOpPUTM yCTaHABJIMBAETCS Ha

//

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. KoMMeHTapuu 10JI2KHbI ObITH BLIPOBHEHbI
BEPTHKAJIbHO

BI:IpaBHHBaﬁTe HadaJI0 U KOHCI KOMMCEHTAapus BEPTUKAJIbHO B MHOTOCTPOYHBIX
KOMMCHTapusiXx.
/* TlepBas CcTpoOKa,

* BTOpas CTPOKa,

* TpeTbd CTPOKA.

*/
Ecnu Bam KOMIWIATOP HUX MOAACPIKHUBACT, TO 3AC€CH IOMOI'YT KOMMCHTApHUU B
cruie Cut+:
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// TlepBas cTpoka,
// BTOpas CTpoOKa,
// TpeTbsa CTpoKa.

EcTh aBe pUYMHBI MOSIBICHUS TOTO MpaBWiIa, OHU 00€ JEMOHCTPUPYIOTCS B
MOCTEAYIONIEN MPOrpamMme:;
/**********************************************************

void the function( void )

3TO MHOT'OCTPOUYHEIM KOMMEHTAPMM, BHIIOJIHAKINUYI BCE, UYTO IOJIKEH
OejlaTb KOMMEHTAapPUI.

K coxajleHuio, OTCYTCTBME CJleBa BePTMKAaJIbHOTO CTojbla M3
3BEe3O0YEeK BaTPyOHAET 3PUTEJIbHOe pasiesieHMe KOMMEHTapusd U
IPOTI'PaMMbL

khkkkkhhkkkhkkhhkkkhhkhkkhhhkhkkhhhkkhkhhkhkkhhhkhkdhhkkhhhkkkhhkhkkhhhkkkhhkkkdhkkkhkkkkdkk**

void the_ function( void )

{

// manee HacToAmwasa OYHKLMA.

code goes here();

}

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

Bo-mepBbIX, 3aMeTWiIM JIM BB, Y4TO 5 3a0bUI TIOMECTUTH / B KOHIIE BTOPOM
CTPOKHU 3Be3/104ek? TakuMm MmyTeM MOXHO 3alpoCTO TePATh ILieible (DYHKIHH.
Bo-BTOpBIX, TPYIHO 3aMETUTH, I/I€ OKAHUYMBAETCSI KOMMEHTapUil 1 HAYMHAETCA
TeKCT nmporpaMmel. McripaBbTe 006€ OMMUOKU CIIEeTyIOIMUM 00pa3oMm:

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

* void the function( void )

3TO MHOTOCTPOUYHEIM KOMMEHTAPWMM, BEHIIOJHAOUMY BCEe, YTO IOOJIDKEH
nejlaTbh KOMMEHTapPMM.

* % ok X *

BepTukaJbHEM CcTOJIOEl, M3 3Be3I0oYeK cjleBa obJjierdaerT

* 3pUTEeJIbHOEe pas3lejleHMe KOMMEHTAapus M NPpoTrpaMMbl
EEEE SRS R SR SR SRR SR SR EEEEE SR EEEEEEEEEEEEEEEEEEESEEEEEEEEEE SRS

*/
void the function( void )
{

// manee HacToAmwasa OYHKLMA.

code_goes here() ;
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30. Ucnoub3yiiTe akKypaTHbIE CTOJI0UBI Be3/1e, /e
MO KHO

Tak kak (hopMaTUpOBaHUE MO CYTH SIBJIIETCS BUJOM KOMMEHTHUPOBAHUS, TO 3TO
NpaBWIO MPUMEHSNTE TaKXKe M K TEKCTY Mporpammbl. J[Ba cinemyromux 6i1oka
(YHKIIMOHAJIBHO OJIMHAKOBBI, HO 3aMEThTE, HACKOJBKO JIETYe MCKAaTh MMEHa
NepEeMEHHbIX BO BTOpPOM OJIOKe, MpUYeM HE U3-32 BBIPABHUBAHUS
KOMMEHTapHUeB, a IOTOMY UYTO UMEHa 00pa30Baii aKKypaTHBIH CTOIOEI:

int x; // Onuumre, dYTO HmejaeT X.

unsigned long int (*pfi) (); // Onummre, urTo mesaer pfi.

const char *the variable; // Ommumre, uro nesaer the variable.
int z; // Onuumre, 4YTO HejaeT Z.

x = 10; // 3pech umeT KOMMEHTAaPW.

the variable = x; // 3mech BTOpPOM KOMMEHTAPWIA.

z = x; // A 31mech TpeTui.

110 CpaBHCHHIO C:

int X; // OmuumTe, 4YTO OejaeT X.
unsigned long int ( *pfi ) (); // Onummre, urto memaer pfi.
int z; // OnmuumTe, 4YTO OejaeT Z.
const char *the variable; // Ommuumre, UTO mejaer

// the variable.
X = 10; // Bmech umer KOMMEHTapui.
the variable = x; // 3mechb BTOPOM KOMMEHTAPWNA.
z = X; // A 3meck TpeTwuii.

Bel MoXxeTe paccmaTpuBaTh Ha 3TOT BHJI (HOpMAaTUpOBaHUS KakK IO CYTH
"TaOaMYHBIN", KaK eciu Obl S co3aan Tabmuiy co ctoioiamu "tun", "umsa" u
"onmcanue".

Jpyrum Xopommm MECTOM JIJIsl HCTIOJb30BaHUS CTOJIOIOB SIBJISIETCS CITUCOK
WHUIMATN3auU 1eMeHTOB B Cut+, KOTOpBIA s (hOpPMATHPYIO CIICIYIOIIHM

obOpazom:

class derived : public base

{

string str;
const int X;
public:
derived( char *init str, int init x ) {}

}

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

{1
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31. He pacnojiaraiite KOMMEHTapUeB MeK1y HMEHeM
(GyHKIUU ¥ OTKPBIBAIOIIEH CKOOKOI

OcHOBHas CIIO)KHOCTD B CIEAYIONIEM MpUMepe:

foo( int x )
/* He nowmemarnre
* KOMMEHTapui
* 37echb. */

/.
}

3aKIII0YaeTCsl B TOM, 4TO TeJIO (DYHKIIMM MOXKET OKaHYMBATHCS HA CIIEAYIOIIEH
CTpaHMIICE WJIM HE MOMEMIAThCS Ha OJHOM JKpaHe. TO eCTh UYUTAIONIUA He
MOXET CKa3aTh, BHIUT JM OH MPOTOTHII WM JEHCTBHUTEIBHOE OINpE/IeICHHE.
[TomecTHTE STOT KOMMEHTApUI MM 10 UMEHH (PYHKIIMH, WX BCTaBBTE €r0 B
Te0 (YHKIMH HUKE OTKPBIBAIOIIEH CKOOKH:

/* Vnu noMmemamre

** ero 31echb.

*/

foo( int x )

{

/* WM 3mechb,
** C TAaKMM Xe OTCTYIIOM, 4YTO M Yy KOIa.
*/

32. IlomeyaiiTe KOHel JJMHHOTO COCTABHOIO olepaTopa
4yeM-HUOY/Ib, HMEIOIIUM CMBbICJI

[Ipexxne Bcero, mo100HBIE KOMMEHTAPHH B KOHIIE OJIOKA!

while( a < b )

{

for( i = 10; --1 >= 0; )

{

} // for
} // while

HE Jal0T HUYEro, KpoMe Hepa3zoepuxu, eciii OJI0KH KOPOTKHE. Sl UCIIONIBb3YIO UX
TONBKO TOT/A, KOT/Ia COCTaBHOM ONepaTrop CIUIIKOM BEIHK, YTOOBI
MIOMECTUTHCS HA IKpaH (B MOEM TEKCTOBOM pelakTope okojio 40 CTpOK) WU B
HEM CTOJIbKO YPOBHEH BIIOKEHHI, YTO 51 HE MOTY IOHSTH CyTh IPOUCXOAIIETO.
KommenTapuu B KoHIle 6J10Ka 0OBIYHO 11€1€c000pa3Hbl B OOJIBIINX COCTABHBIX
oreparopax, HO MHE IPUXOAUIOCH YaCTO BHJIETH MOTOOHBIN KO
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Ha nepBoii ctpanue:
while( a < b )

{

while( something else() )

{

for( i = 10; --1 >= 0; )

{

for( j = 10; --j >= 0; )

{

// najiee MmeT MacCcCa Kooa

Ha kaxkoii-To u3 nocjaCaAyrmunux CTpaHuIl:

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

OTH KOMMEHTAPHUH CIHIIKOM KPAaTKH, YTOOBI OBITH MMOJIE3HBIMU. 3aBEpIIAIONINE
0JIOK KOMMEHTapHUHU JTOJIKHBI MTOJIHOCTHIO OMUCHIBATh YIPABISIOLIUI Omeparop.
3aBepmatome OJOK KOMMEHTApHM W3 TPENbIIyHIero TNpHMepa JIOJIKHBI
BBITJISIETh TAKUM 00pa3oMm:

| for( j = 10; --j >= 0; )
} // for( i = 10; --1 »>= 0; )
} // while( something else() )
} // while( a < b )

Tak xak #ifdef mouyTH Bceraa pacroyioKE€H Ha HEKOTOPOM PACCTOSIHUM OT
#endif, TO s Bcerga CcraBilo METKY y #endif:

#ifndef  SOMEFILE H_
#define  SOMEFILE H

// 3mecb crnenyer 1000 CTPOK MNPOTPAMMEL
#endif //  SOMEFILE H_

To ke camoe 5 genaro ¢ #else.

33. Pacnosiaraiite B CTPOKe TOJILKO OJUH ONEPATOP

Her alcontoTHO HMKakoil NPUYMHBI YHNAKOBBIBATb B OJHY CTPOKY CTOJBKO
OIIepaTOpPOB, CKOJIBKO CMOJKETE, €CIIM TOJIBKO Y Bac HET HAMEPEHHUs CHellaTh
nporpaMmy Heuntaemoi. Eciu B cTpoke 0oJblle OAHON TOYKHU C 3aIsTOM, TO
YTO-TO HeBepHO. He mcmonp3yiiTe 3amsaTyro-onepaTop (J1ake eciiy BBl 3HaeTe,
YTO 3TO TaKoe) Mo Tou ke mpuurHe. OUeBUIHBIM HCKIIOUEHHUEM SBIISIETCA
oreparop for, BCe TP YaCTH KOTOPOTO JOJDKHBI OBITh Ha OTHOW CTPOKE.
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34. Yka3pIBaiiTe HMEHA AaPIT'YMEHTOB B POTOTHIIAX
GyHkumia

DTO0 0COOEHHO Ba)XHO B OmNpeAeieHHsX KiaaccoB. CTpaHHIBI PYKOBOACTB (U
BCTPOEHHBIX CHCTEM IIOMOIIH) JUIS TPOTPAMMBI, HaJl KOTOPOH BBI CTApaTEIbHO
paboTtaeTe, Bps JHM CYIIECTBYIOT B TOT MOMEHT, KOTJJa OHHM BaM HYXHBI
0oJpIIIe BCero — KOrza Bbl HaumHaeTe pa3paboTKy. Bel 0OBIYHO TOTydaere
JOKYMCHTAIIMIO U3 JBYX MECT: KOMMEHTapHeB, JOOABICHHBIX K HACTOSIIUM
GYHKIMSM W 3arOJIOBOYHBIX (aiioB. M3 HUX OOBIYHO IJTydIlie 3arojIOBOYHBIN
¢aiin, xak 0ojee KOMIAKTHBIN. B m000M ciyyae W3 TOKYMEHTAIlUH, KOTOpast
Ha caMOM Jielie Hy’KHa 110 ()YHKIIMH, BaM HEOOXOANMO 3HATH MOPSIOK ¥ YUCIIO
apryMEeHTOB, a JIer4e BCEro HaWTH 3Ty MH(POPMALHUIO B MPOTOTHIE (DYHKIIUH.
Ecnu Bamm mpoToTHIT ITOXO0K HA 3TOT:

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

TO BaM HC yaacCTCs MOJYYUTb MHOT'O ITIOMOIIIH.

35. Ucnoab3yiiTe "npeaukaTHy0' ¢popmy npu
pa30MeHny JIMHHBbIX BbIPAKEeHUM

"llpequkaroM" B aHTIMICKOM fA3BIKE HA3BIBAETCS BTOpas TMOJOBHHA
MPEAJIOKEHUST — TJIaroJl U JOMNOJHEHWE, HaJ KOTOPBIM TIJIarojl BBIIOJHSET
neiicteue. Ilopsmok cinoB B AQHMVIMHUCKOM — MPEMJIOKEHWH, KOHEUYHO,
(UKCHPOBaHHBIN: IJ1aroj BCEra UAET NepBbIM.

MHorHe KOMIIBIOTEPHBIE SA3BIKM HMHTHPYIOT CTPYKTYPY aHIVIMMCKOTO S3BIKA
(s3piku Cu u Cu++ momanaroT B 3Ty Kareropuio). Ilackanb, Hampumep, Aaxe
MOBTOPSET IMYyHKTYAlUIO AHTIMHCKOTO MPEMIOKEHHS: C TOYKOM C 3amsaToi,
OTJIEJISIIOIICH He3aBUCHUMBIE ONEPAaTOPhl, U TOUKOM Ha KOHLE. Bbi30B (yHKIMH
ABIISIETCS XOPOIIMM MPUMEPOM TPEIUKATHOH (OPMBI: TJIaroil SBISAETCS
uMeHeM (YHKIMH, a TpsMble JOMOJHEHHUs (BEIIM, Ha KOTOpble ACHCTBYET
TJIaroJ1) SIBJISIFOTCS] apTyMEHTaMHU.

BBl Takke MoeTe MOCMOTPETH Ha OINEpaTOpbl TUIIA Iiaroia, HoTOMYy 4TO
OHH BBHITIOJHSIOT HEKOTOpOe neicTBUe Han omepaHnamu ("oOwekramu"). ITO
pa3yMHO, MO3TOMY HCIIONB3YUTE Ty k€ CAMYI0 CXEMY, YTO U B AHIJIMHCKOM
NPEeIOKECHUH, €CITM BaM HY)KHO Pa3OWTh JJIMHHOE BBIPAKEHHUE HA HECKOIBKO
ctpok. [Tomemaiite cHayana rimaron (omnepaTop):

if ( its_thursday and the moon is in scorpio()
| |lits friday afternoon and close to quitting time()
| |1 just cant bear to look at this computer for another minute ()

)
{

go_home () ;
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KOHCLIHO, Bbl MOXKCTC ):[06I/ITLC$[ 60HBH[CFO, IpoCTO COKpAaTUB HMCHaA
HOAMPOrpaMM 70 9ero-to 0oJjice TNPHEMIIEMOTO, TaK dYTOOBI BCE OHH
IIOMCECTHIIMCH Ha OHHOﬁ CTpPOKE.

3aMeThTe, KaK sl pacioIoKUI KPYTiIble ¥ (GUTypHBIE CKOOKH B TIPEIBIAYIIEM
npuMepe C LEeNbI0 MPUIAHUS ero CTPYKType Oosnblieit scHocTu. U mpu 3ToM s
WCTIONB30BAT  (UTYpHBIE CKOOKH, XOTS SI3BIK JTOrO HE TpeboBai, yIs
00JerueHns TOHUCKa ornecparopa, CBA3aHHOIO C if. CJ‘ICILYIOU.IHIZ TCKCT
nporpaMmbl 4YHUTACTCA C 0OJBIINM TPpyaAOM, IOTOMY UYTO XYK€ BHIHO, T'IAC
3aKaH4YMBAETCs if M HAUMHAETCS OIEPATOp:

if ( its_thursday and the moon is in scorpio()
| |its_friday afternoon and close to_quitting time ()

| |i_just cant bear to look_at this computer for another minute())
go_home () ;

36. HozmporpaMMa AOJIZKHA IIOMEIIATHCHA Ha IKPaHe

3arpaThl Ha BBI30B moanporpamMMm B Cu/Cu++ HEBeNHWKH; eciau st QyHKITHH
yKa3aHO KII0YeBOe CJIOBO inline, TO 3arpar ¢dakrtuyecku Het. [loaTomy
XOpOIIasi MBICTb COCTOUT B TOM, YTOOBI CO3/1aBaTh MOANPOrPaMMbI YJOOHOTO B
oOpamieHnu pa3Mepa M HUCIONb30BaTh HMX B OONBIIMX KoiudecTBax. Mwms
MOJIPOTPaMMBbl  TIO3BOJISIET JOOMBATHCS 3HAUUTENBHOW aOcTpakuuu. Ecmu
MMEHa BBIOpaHbI MPABHIIBHO, TO y BAaC 3a4acTyI0 MOXKETE MCUE3HYTh HyXIa B
KOMMECHTapUSIX.

Boo0mie, MHE HpaBUTCS, KOT/Ia pabodast 4acTh IMOAPOTPAMMBI (€€ TeKCT, B
MEHBIIEH CTEeHN KOMMEHTApUHU 3arojioBKa M Tak Jajiee) BUIHA MOJHOCTHIO
NPy PEJaKTHPOBAHUM, OHA JIOJDKHA I[ETMKOM ITOMEIIAThCs Ha JKpaHe WIN B
OKHE.

37. Hy:xHo o0ecrieduBaATh BO3MOKHOCTh pacredaTKu
BCEro TEKCTAa MPOrpaMMbl

Yacro mpomre HaiiThm OmMOKYy Ha pacrliedyaTaHHOW CTpaHUIle, YeM Ha JKpaHe,
Jaxe Ha OosbmioM. TekcT Ha Oymare Jierde 4MTaeTcsi BCIEACTBHE Oojee
BBICOKOTO pa3pelIeHusi U JIy4yiero (OKyCHOTO PacCTOSHHS, YeM Ha JKpaHe.
[Ipy 5TOoM BBl MOXETE pa3lIOKUTh OyMakHbIE€ pacledyaTkd II0 Bcei
MOBEPXHOCTH cToJia. Bl Bpsia M 4eM-HHOYAb CMOXETe 3aMEHHTh Oymary B
STOM IUIaHE, €CJIH TOJIBKO Y BaC HET MOHUTOpPA C TMAaroHAJIbIO MOJITOPa METpa U
paspemenueM 300 Touek Ha IFOIM.

Wrak, Bama mnporpamMMa JOJDKHa JIeTKo meudataThes. [loamporpammbl
JIOJDKHBI TIOMEMIAThCsl 110 BO3MOXKHOCTH Ha OAHOW crpaHuie (He Oomee 60
CTPOK), U HU OJIHA CTPOKAa MPOTrpamMMbl HE JOJKHA OBITh TAKOW JJIUHBI, YTOOBI
HE IIOMECTUTHCS B CTPOKY pacredyaTky (0KoJI0 79 CUMBOIIOB, B 3aBUCUMOCTH OT
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mpugTa), Jake ecM Ball TEKCTOBBIM PeAaKTOp MOAJEPKUBAET CKPOJUIMHT IO
ropu3oHTanu. Eciu Bl BbIiIETe 3a 3TH TIpeensl, TO OyneTe BBIHYKICHbI
UCIIOJIB30BaTh CTOJb MEJIKUN WpUdT ISl BBIBOJA, YTO COBCEM HE CMOXKETE
IIPOYMTATH CBOKO PacleyarKy.

38. Ucnoub3yiiTe INITPUXOBYIO JIUHHMIO 1JIS1 3PUTEIHLHOIO
pa3aejieHus1 NOANPOTrPaMm

S Bcerna cTaBiO TaKOM KOMMEHTAPHIA:

HaJ KaxIelM ompeneneHueMm ¢yHkuuu. (M K ToMy e, s HE HCIOJB3YIO
MITPUXOBYIO JIMHUIO HUTAE Ooisiee). XOTs IIyCThIE CTPOKH 3aMedyarelbHO
MOJXOAT JUTSL 3PUTEIBHOTO Pa3/IeleHus] OJIOKOB MPOTPaMMBbI, HCKIIIOYHTEIBHO
uX Ucronb3oBanue He maer dddexra. ItpuxoBas IuHUS MeXTy QYHKIHSIMHA
obnerdaer ux MOUCK. Tak e Kak MycTas CTpPOKa yKa3blBaeT Ha TPaHUILY
a03ama, IMTPUXOBbIE JIMHUH TOJ00HBI 3ar0JIOBKaM pa3aeioB. Eciau MHE HyXHO
ere 0ojee YeTKoe pas3zieeHue, To S UCIOb3YIo:

HOHYMaﬁTC 00 9TOM, KaK O 3aroJIOBKC AJisd I'JIaBbI. A CTapaloCb HC IMMOMEIIATH
HUKAaKUX KOMMCHTApHCB, 3a UCKIIFOUCHHUEM IITPUXOBBIX HHHHﬁ, BHC q)YHKLII/II/I,
IIOTOMY 4YTO TaKHC€ KOMMCHTAapHHU 33prﬂHﬂKH‘O6HapymBHHe onpeueneHHﬁ

void descriptive name( type descriptive name )

// Eciu uMeHa OYHKUMM M apTyMEeHTOB HEIOCTATOUHO COIepXa-
// TeJbHE, TO 4 MOMENAaln 3IeChb KOMMEHTAapwuli, ONMCHBAWIINIA,
// uTo oHa mejaeT. S OmMycCKamw 3TOT KOMMEHTAPUM, €CJMU MMEeHa

// OOCTaTouHO MNOHATHH. (COOTBETCTByWIEEe MIPABUIIO IJIACUT :
// "He ob6bacHAM odeBMUIHOTO") .

// 3areM 4 OmMCHBAaK BO3BpallaeMOe SHaUeHMEe M apryMeHT.
// VI BHOBb BB MOXETE HE MCIIOJIb30BATb KOMMEHTApUM, eCJu
// VIMeHa IOCTAaTOUHO yIauHHE.

// HaxkoHell, g OoMemamn 3IeChb KOMMEHTAapuy, OMNMCHBamLMM, Kkak
// OyHKUMA mesiaeT TO, UTO OHAa nejlaeT. VM CHOBa S MNPOIYyCKamo
// 3TOT KOMMEHTapuii, eCyiy NporpaMMa cama Mo cebe IOCTATOUHO
// comepxaTesbHa.

code_goes_here () ;
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39. IIpoOes — oauH u3 HanboJ1ee IPPeKTUBHBIX
KOMMEHTapueB

OTO KaXXeTCs MEJIOUbI0, HO 3TO MOKET UpE3BbIUYAHHO YIYYIIUTh YUTAEMOCTb
Bariel nporpammel. OOpaTuTe BHUMaHKE, KaK MCIIOJIB3YIOTCS MPOOEIBI B 3TOM
KHUI€ B KAaueCcTBE OPraHU3YyIOLIETO CpEeACTBAa, W BBl IOHMETE, Kak
WCTIONb30BaTh MX B CBOEH cOOCTBeHHOH mporpamme. IlycTeie cTpoku (mim
OTCTYI B MEPBOI CTPOKE) 3pUTENBHO pazleisitoT ad3amsl. [Ipoben ciemyer 3a
TOYKOH, HO HE JOJDKEH €l IpealecTBOBATh, IOTOMY YTO TOYKA 3aBEPLIAECT
yr0-1160. Mies Bam sicHa. A BOT npaBuJa:

e Pa30OmBaiiTe TEKCT MpoOrpaMMbl Ha JIOTHYECKHE KyckH (T.e. ab3ampbl), TIIe
Ka@X/IbIii KYCOK BBITIOJIHSAET OAHY omepanuto. OKpYKUTe ITH KYCKH HIIH
MYCTHIMU CTPOKaMH, HIIH CTPOKAMH ¢ (PUTYpHBIMU CKOOKaMH.

e 3a 3HaKOM OpeNrHAaHUA BCEraa JOJIKCH UATH np06en.

e Omneparopsl SBISIOTCS cokpamieHusiMu cinoB. Korma Bel Bugute "+, TO
roopure "mmoc". [1ono6Ho M000My COKpaIlleHHIO, BbI JOJKHBI OKPYXKaTh
uaeatudukarop npobermamu. (Hampumep: a + b uumraercs "a turoc b,
a+b unraercs "ammocb").

e lckimoucHue COCTaBJISIOT YHapHBIC oTiepaTophl, KOTOpBIC
paccMaTpuBarOTCs Kak cloBapHbie Npedukchl win cyhdukco (*p, a--,
f (arg,arg) uT.m1.).

e . wi -> B Cu/Cut+ ABJISAIOTCS SKBUBAJICHTOM CHMBOJIA MOTYCPKUBAHHMS.
Jlo u mocie Hux mpo0enoB OBITH HE TOJDKHO: p->msg (), obj.msg ().

BOT IIpuMep TOIro, UYTO MOXET HpOI/ISOﬁTI/I, KOorJaa BbI T~IT0-HI/I6y,[[I>
ynaKOBBIBaeTe CJINIIIKOM IIJIOTHO. PaCCMOTpI/IM:

int *p;

y=(xX/*p++) ;

f(int /* BcTaBka */);

Ecin BB ynanute KOMMEHTapHH, TO MOJIyYUTE:

int *p;

y=(x

)

Coueranue /* B BBIPAXKEHUH Y= (X/*p++) paCUEHUBACTCS KaK CHUMBOJI
Hayajla KOMMEHTapHs, KOTOPbIA 3aKaHYMBAETCS COYETaHHEM */ B BBI3OBE
byakmmn £ (). (Takoii ciaydaid IEHCTBUTEIFHO CO MHOW MPOW3OIIET, W MHE
notrpeboBajcs ILeNblii JeHb, 4YTOOBl B HeM pa3zoOpathcsi. EctecTBeHHO,
KOMITWIATOP HE JaBayJl cOOOmIeHWH 00 ommOKax, MOTOMY YTO 3/eCh BCE
CHUHTAKCUYECKH MPaBUIIBHO).
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Eme 3ameuanue mo naHHOMY TMOBOAY. MHE 4YacTO NHPUXOAMUIOCH IO3/IHEE
BUJIETH OOBSBIICHUS TIOJJOOHBIC CIICIYIOIIEMY:

int* X;
[TpoGyiema COCTOUT B TOM, YTO:
int* X, Vi

He OOBSBISAET JBA yKa3aTels, KaK IO0JCKa3bIBAaeT paclpeseieHne MpoOeros.
3nech MBI HIMEEM Ha CaMOM JIeJie ellle OJHYy IpobiieMy U3 poja "s mMory Ha
moboM si3bIKe mporpammupoBanus nucath kak Ha @OPTPAHE". Beio 06w
npekpacHo, eciu Obl Cu paboTan Tak ke, Kak MOJCKa3bIBaeT IMpeablayliee
¢dbopmatupoBanue, HO 3T0 He Tak. [locie nmpaBuIbHOTO (hOpMATHPOBAHUS

int *xX, Vi

CTaHOBUTCA COBEPUICHHO ACHO, YTO X — YKa3aTcjib, a ¥ — HET.

40. Ucnoub3yiTe OTCTYIIBI B YeThIpe Mpodesa

Huxnac Bupt, xoTtopsiii m300pen s3biku [lackams m Momyna-2, ogHaKIBI
BBIMMYCTUJT KHUTY, TJI€ BCIOJY HCIIOIB30BAINCh OTCTYIBI B OJWH CHUMBOJI.
UreHre B HEW JUCTUHIOB CTAlO OJHUM M3 CaMbIX TSKEJBIX CIydaeB B MOEH
npaktuke. Mcmonb3yiiTe 70CTaTOYHO OOJIBIIME OTCTYIIBI, 9YTOOBI BaIll YUTATEIIb
MOT CcKa3aTh, 4YTO B TEKCTE BHIHO ab3ampl; dYeThipe mpodenia KaKyTcs
HJieaIbHBIMHU.

BBl TODKHBI [1emaTh OTCTYIBI TIOCTIeNOBaTENbHO. J{axke BO BHEIIHEM OJIOKe
MOAMPOTPAMMBI JOJIKHBI ObITh OTCTYNHBI. Takol BapuaHT HEMPHUEMIICM:

void f( void )

if( x )

yyy () ;
more code() ;
even more code () ;

}

MOTOMY YTO CJMIIKOM TPYIHO HalTHM Hayano mnoxanporpaMmbl. CpaBHHTE
IPEIBIIYIIUI BAPUAHT CO CIIETYIOIUM:

void f( wvoid )
{
if( x )
yyy () ;
more code () ;
even more_ code () ;
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41. Yci10BHBIE ONIEPaTOPBI BbIAEJISIIOTCS a03alHBIMU
OTCTyNIAMHU

S JCJIar0 9TO JaXK€ B OII€paTopax mu3 OHHOﬁ CTPOKH:

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

a HC TaK:

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

O“ICBI/II[HBIM HUCKIIOYCHUEM ABJIACTCA:
if( by land )

{
}

else if( by sea )

{
}

else if( by air )

{
}

51 ucnonp30Bal 3J€Ch CKOOKH 10 JABYM IIpUYHXHaM. BO-HepBBIX, s KaK-TO ITomaljl

BHYTpPb YCIIOBHOTO OIEepaTopa MpH OTJIAAKEe M 3a0bUT BCTABUTh CKOOKH, KaK B
CJIEYIOIIEM TEKCTE:

one () ;

two () ;

three () ;

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

4TO IPHUBECIIO ITPUBCIIO (I)aKTI/I‘ICCKI/I K:
if( by land )

one () ;
if (debug)

printf ("Ox...");
else

if( by sea )

Co ckoOkamMu TporpamMma K TOMY e Jydllle yuTaeTcs. Sl 4acTo Hapylaio
NpaBUWIO a03alHBIX OTCTYNOB, KOTAA HCIONB3YI0 (hOpMATHPOBAHHE ISl TOTO,
4TOOBl MOKAa3aTh C KPHUCTAJIbHOW SICHOCTHIO, YTO MPOMCXOIUT. AKKypaTHBIE
CTOJIOIBI I€TAIOT 3TO OCYIIECTBUMBIM:
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if ( by land ) one();
else if ( by sea ) twol() ;
else if ( by tunnel ) three();

HO 3TO — HCYHUTACMO:

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

[TomoOHBII KOIT HUKY/IA HE TOIATCS:

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

CauImKoM MpocTo CIy4ailHO CAeNaTh CeayIomIee:

while ( 1 < 10 );
++1;
(Ipyrumu cnoBamu, "BEYHO cpaBHHMBATh 1 ¢ 10, 3areM yBennuuth i"). Ecim
TOYKa C 3aIITOM HUKOT/Ia HE CTaBUTCA B KOHIIE CTPOKH, HauMHarouleics ¢ for
w1 while, TO Bbl MOXKETE UCIOJIb30BaTh YTHIIUTY MOKMCKA CTPOKHU THUIIA grep
JUTsl OOHapYXEeHHsI TAKUX TPoOIIeM.

41.1. KoMmMeHTApUH T0/IKHBI HMETH TOT 7K€ OTCTYIL, YTO
U OKPYKAKIINHA TEKCT NPOrpaMMbl

AG3amHble OTCTYNBI TNpeTHa3HAuYeHBl IS TOTO, YTOOBI CAENaTh CTPYKTYPY
Balleil MporpaMMbl JIETKO MOHATHOM. Eciu Bbl opraHu3yere OTCTYIbI B
KOMMEHTapusAX OECIopsI0oYHBIM 00pa3oM, TO STHM BbI JIMIINTE MX CMBICTA.
KommenTapuii B ciieqyroieit mporpaMmme J10JKeH ObITh CHA0KEeH OTCTYIaMHU:

£0)

/* 3mech umer
*%* TIIMHHBEI KOMMEHTapuM
*/

code () ;

3nech uMeeTcs cxoiHas mpobiema:
£0

{

int local var;
int another local var;
code () ;

OTcyTCTBHE OTCTyNA MPHU ONPEACICHUN JIOKAIbHBIX NEPEMEHHBIX 3aCTaBIISET
MPENOJIOKUTh, YTO OHU HAXOJATCS B TOM K€ 00JACTH BUIUMOCTH, YTO UM
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¢byHkumu (KoTopas siBisieTcs riao0anbHOM). Tak Kak 3TO HE TakK, TO BbI TOJIKHBI
cenaTb OTCTYI, YTOOBI yKa3aTh Ha 00JIaCTh BUJUMOCTH:

£()

{

int local var;
int another local_ var;
code () ;

}

42. BoipaBHUBalTe CKOOKHM BEPTHKAJIBHO 110 JIEBOH
rpaHuie

WNHornma mouck OTCYTCTBYIOIICH (DUTYpPHOU CKOOKH TIPEeBpAIaeTCsl B KPYIMHYIO

npoOsieMy. Ecim BBl BhIHECETe CKOOKH Tyja, T/Ie WX XOPOIIO BHAHO, TO HX

OTCYTCTBHE OyJIeT Cpa3y JKe 3aMETHO:

while ( some_ condition )

// BHYTpEeHHUM 6JIOK

51 B camMmoM Jierie He JTF00ITI0 TaK Ha3bIBaeMbli cTvith KapHurana u Pruan:

if ( condition ) {
code () ;

lelse{

} more code () ;

31ech HE TOJIBKO TPYAHO MPOBEPUTH CKOOKHM Ha MapHOCTh, HO U OTCYTCTBHUE
3pUTENBHOTO pa3/eieHUs] 3a CUeT CTPOK, COJEpKaIlMX JHIIb OTKPBITHIE
CKOOKHM, BeJIeT K YXy/IIICHUIO YATAEMOCTH.

43. Ucnoub3yiiTe CKOOKH, €CJIM B YCJIOBHOM omleparope
uMeeTcs 0oJjiee, YeM 0/IHA CTPOKA

OTO TNpaBUIO TMPUMEHSETCS, €CIAH Jaxe JONOJHUTEIbHBIMU CTPOKAMHU
ABIsieTcss KoMMeHTapuid. [IpoGiema 3akiarodaeTcst B TOM, YTO CIHIIKOM JIETKO
Cily4aiiHO N0OaBUTH APYroil omepaTop M 3a0bITh 100aBUTH CKOOKU. Tekcr,
M0TOOHBIN HIKECIIeayIoIeMy, 00jee HaJeKeH:

if ( something() )

{

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

* "Jlo Kakux e nop Thl, KaTununa, 6yaents HCIIBITHIBATh Hallle TepIIEHHE..." — Hayuajo
u3BecTHOU peun Luuepona. — Ipum. nepes.
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*/

somethig else() ;

55



Yactb

Nmena  uaeHTHPUKATOPI

Hmena urparoT BakHyro poiib. [IpaBuibHO BEIOpaHHBIE UMEHA MOTYT CIeNaTh
IporpaMMy MOHCTHHE CaMOJOKYMEHTHUPOBAaHHOW, HE Tpedys COBCEM WIH
TpeOysl Majio JOMOJIHUTENFHOTO Habopa B BUAE SBHBIX KoMMeHTapueB. [1noxo
BbIOpaHHbIE MMEHa (Hampumep, state — COCTOSIHME WM IITaT ?) MOTYT
N00aBUTh HEHYXHYIO CIIO)KHOCTh B Bally IpOrpaMmy. OTa YacTb KHHUTH
COJICPKUT MpaBUjIa BHIOOpA UMEH.
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44. UMeHa 10IKHBI OBITH O0BIYHBLIMY CJIOBAMHA
AHTJIMHCKOr0 SI3bIKA, OMUCHLIBAIOIIIUMH TO, YTO
nejaer GyHKIUsI, APryMEHT WU NepeMeHHas

W3Geraiite a0OpeBuaTyp; OHM YXYAIIAIOT YUTAOEIBHOCTh IMPOTPAMM.
Hekoropeie 1m0 HpUBBIYKE MPOAOIDKAIOT HCIIONB30BaTh aOOpEeBHATYPHI, UTO
NPUBOAUT K aOCYpAHON NpaKTHKE, THMAa OTOpachiBaHUS MOCIEAHENH OYyKBBI
CJIOBa WM YAAJIEHHUS U3 HEro BCEX INIACHBIX. BO3bMEM CTpPaHHO HAa3BaHHYIO
¢yukumio UNIX creat () ; o4eBUAHO, UTO create () mydie. S Takke BUAE
cTpaHHOCTH THIIAa 1nghth BMecTO 1ength U mt BMecTO empty.

[Ipu oToM oOOmeEnpuHATEIE aO0peBHATypbl  SBJISIOTCS  OYEBUIHBIMU
UCKIIIOYEHUSIMH. BOT TOT MMHMMYM M3 HHUX, KOTOPBIM I ITOJIB3YIOCh CaM:

col — HMHJEKC CTOI0IIa;

cur — TEKyIIUU;

i — 0000IIeHHBIE CYETUYHKH IIUKIIOB;

max  — MakcuMyM (OOBIYHO B KadecTBe npedukca wim cyddukca);

min — MUHUMYM (0OBIYHO B KauecTBe npedukca uwin cypopukca);

obj — 0000mIeHHBI 00BEKT (MMeeTcs yKazaTeiah Ha 0a30BBIN Kiacc,

HO TIPOU3BOJIHBIN KJIaCC HE U3BECTEH);
P ptr — 0OOOIICHHBIN yKa3aTeib;
s str — cTpoka (B sa3bike Cr 00BIYHO char¥),

HO HE yHOTpe6J’IﬂI71TC Hux, €CJiIu Ha3bIBAEMBIN 06’LCKT HCIIOJIB3YETCA HE KakK
0000meHHbIH. HanpuMep, 1 ©MeeT CMBICT UCTIONB30BaTh B KAUECTBE CUETINKA
UKJIa B OIIC€paTope for, €CJIM OTOT CYUHCTYHMK HMCIIOJIB3YCTCA IIPOCTO MJIA
rmoacyeTra yuciia I/ITepaL[Plﬁi
for( i = 10; --1i >= 0; ) // HapucoBaTb 10 Tupe
putchar('-");
HCHOJ’IBSyﬁTe HacToAMICC MM, €CJIU Bbl HIPUMCHACTEC CUCTUYUK JJIA I-Iel"O-HI/I6y,Z[I:v
OTJIMYHOI'O OT CUYCTA. CpaBHI/ITe 3TOT KOA:
for( i = 0; i < imax; ++1 )
for( j = 0; j < jmax; ++3j )
move cursor( i,j );
CO CJICAYIOIIUM:

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

S Taxxke uzberaro MCIONb30BaTh X U 'y BMECTO row U column. OgHO U3 paHee
YKa3aHHBIX IpaBWJI PEKOMEHAYET IPOIyCKaTh MpPOrpamMMmy 4Yepe3 CHCTEMY
npoBepku opdorpaduu. JedcTBUTEN HOE JOCTOUHCTBO ATOIO METOAA COCTOUT
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B TOM, YTO OH no6y>1<z[aeT BacC UCIT0/Ib30BaTh B KAUECTBE HMEH OOBLIYHBIE CJIOBA.

44.1. He ucnoyib3yiiTe B KauecTBe HMEH TapadapuiuHy

OTnmuHbld  0o0paser Takoro TOAXOAa MOXKHO HaOmogaTh B JIOOOM
npemyaraeMmoM Microsoft mpuMepe nmporpamMmebl, XOTs Ta MpodiieMa HA B KOEM
ciIydae He OorpaHWYHMBaeTcs Kopropamueir Microsoft. Bce memoncTparmonabie
nporpammbel  Microsoft Windows BK/IIOYaloT THUIl TEPEMEHHOM B €€ MM
Hanpumep, oObsBIIeHUE THITA:

const char *str;

OyZeT cIeNano CIeayIONM 00pa3oM:
LPCSTR lpszstr;

[TepeBenute lpszstr kak "ykazarens THIA long ¢ UMEHEM Sty Ha CTPOKY,
okaHumBawinywcs 0". Ha camom genme 371ech HECKOJNBKO TpoOieM, He
NOCJIeTHeH W3 KOTOPBIX SBIAETCS TOT (akT, yTo LPCSTR CKpbIBaeT Haiie
oOBsIBIICHHE yKa3zarens. TeM He MeHee, 00CyKAaeMoe MPaBUIIO TOCBSIIACTCS
nmpo0yieMe caMoro UMEHH.

DTOT CTUIIH BEIOOpA UMEH HA3BIBAETCS "BEHTEPCKON'" 3alMUChIO TI0 HA3BAHUIO
pPOIWHBI PYKOBOIMTENS OTAeNa mporpamMmmupoBanusi Microsoft Yapibesa
CaiiMOHHU, KOTOpBI €ro Hu300pen. (a He MOTOMY, YTO €ro HCIOJIb30BaHUE
npugaeT mporpammaMm Microsoft Takoi BuI, Kak OyATO OHM HamNMCAaHBI Ha
BEHT€PCKOM SI3BIKE. )

Benrepckas 3anmch nenecoodpasHa Ais sS3bIka acceMOiiepa, B KOTOPOM Bce,
4TO BBl 3HAETE O MEPEMEHHOW — 3TO ee pa3Mep. BritoueHune uHGpopMaum o
TUIE B UM TEPEMEHHOW MO3BOJSIET BaM KOHTPOJIUPOBATh MPABUIBHOCTH €€
Mcronb3oBanms.” SI3bIkM  Gonee BBICOKOrO ypoBHs thma Cum u  Cutt
UCTIONB3YIOT JUIS 3TOH 11 00BSIBICHHE NIEPEMEHHBIX.

Jokrop CaiiMOHM HECKOJIBKO pa3 B MeUaTH 3allIUIIa TAaKOW METOJ 3allHCH,
HO 51 ObI HE CTaj ero pekoMeHjaoBath Jis mporpamm Ha Cu mwim Cu++. Ilo
MOEMYy MHEHHIO, BEHIepCKas 3aliCh HE JAeT HHUYEro, KPOMe YXYIIICHUS
yuTaeMocTH nporpaMM. IIpocTtble str wiMm string 3HAYUTENHBHO Jierye
YUTAIOTCS U COACPIKAT Ty ke mHpopmanuio. Eciu Bam Ha caMoM Jieie HYXKHO
Y3HATB THII, TO JUISl 3TOTO JOCTATOYHO BEPHYTHCS K ONPEICICHHIO.”

? 51 mozo3peBalo, YTO BEHrepCKas 3alliCh TAK MHTEHCHBHO HCIIONB3YETCS BCICACTBHE
TOTO, 4TO OoJbIIast yacTh Microsoft Windows Hamucana Ha si3bIKe accemOiepa.

3 Tlo KpaiiHell Mepe, OHO IOJKHO OBbITh. Sl Momo3peBaro, 4TO HEKOTOPHIE SHTY3MACTHI
BEHTEPCKOH 3aIlCH TaK TUIOXO OPraHU3YIOT CBOM MPOTPAMMBI, YTO IPOCTO HE MOTYT HAWTH
HYXXHbIE 00BsBICHUS. BKiIodast THI B UM, OHH M30aBIAIOTCS OT MHOTHX YaCOB IIOMCKOB B
HEYAa4HO CHPOCKTHPOBAHHBIX JHCTHHTaX. [IporpaMMel Ha s13bIKe acceMOiiepa, KOTOphIE 110
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CymectByeT u 60s1ee pacpoCTpaHEHHBIH, XOTS M MEHEe PaJUKaIbHBINA MTPHUEM,
IpU KOTOPOM HMMEHA yKa3aTelleil HauMHAIOT CUMBOJIOM pP. JTa MpPaKTUKa TOXeE
3arpoMOKJIAaeT ImporpamMmy. Bel Beb He HauMHAETe MMEHA IEJIOYMCIECHHBIX
NEPEeMEHHBIX THUIA int CHUMBOJOM 1, mepeMeHHbIX Tuna double — d, a
¢byukumii — £? OueBUIHBIM UCKITIOYEHHEM SBJISIETCS ClIyyai, KOT/a y Bac eCcTh
00BEKT U yKa3aTelb Ha 3TOT 0OBEKT B OJIHOM U TOM ke 00JIaCTH BUIUMOCTH:

char str[128], *pstr = str;

C I[perfI CTOPOHBI, JIA yKa3aTeCiid, BEPOATHO, JIydIIC COACPKATCIBbHOC HMsI.
CpaBnure:
char str[128], *first nonwhite = str;
while ( isspace(*first nonwhite) )
++first nonwhite;

// B srom curyaumm mmsa *first nonwhite roBopuT BaM ropasno
// Gosbume o TOM, UTO IeJjlaeT [NepeMeHHas, ueM Mpelsnylee "*pstr".

45. UMeHa MaKpOCOB T0JI’KHbI 3aANIUCHIBATHCS
3AT'JTABHBIMU BYKBAMMUA

Kak mnoxa3spiBaeTcs B MocjeaAyromux pasaciiax, MakKpoCbl 4aCTO BbIZLIBAIOT
ITOOOYHEIC 3(1)(I)CKTBI. HOBTOMy MOJIC3HO HMMETH BO3MOXXHOCTH OIIPCACINTL C
IIEPBOT0 B3IJIA[A, YTO Yy BacC ABJIACTCA MAKpPOCOM. KOHe‘-IHO, BBl HE JOJIDKHBI
HCIIOJIB30BATh TOJBKO 3arjlaBHBIC 6yKBBI JJIA LIel"O-HI/I6y,[[b IIOMHUMO MAaKpOCOB,
HMHA4YC Bbl HC JOCTUTHETE LEJIM AaHHOI'O IIpaBuia.

45.1. He ucnoJib3yire 3arjJJaBHbIX OYKB 1JI1 KOHCTAHT
nepevucaeHus

Jomxkna ObITh 00ecriedeHa BO3MOKHOCTh 3aMEHbl KOHCTAHT, ONpeAeICHHbIX B
NIEPEYUCIICHNN, Ha IIEepeMEHHyl0 Tuna const. Ecim ee ums 3ammcaHo
3arfJaBHBIME OyKBaMH, TO BaM HPUAETCS €ro MeHsATh. Kpome Toro, mMerorcs
enie u npoOJIemMbl ¢ Makpocamu (BCKOpe OyAyT pacCMOTpPEHBI), KOTOPBIX HET Y
nepeuncienuil. [loaTomy OyaeT mojae3sHo UMETh BO3MOXXHOCTh Pa3IUYaTh UX C
MEPBOro B3IJIsAA.

45.2. He ucnoJb3yiiTe 3arjiaBHbIX OYyKB B HMEHaX
THIIOB, CO3JaHHBIX IPU NIOMOIIM typedef

Tak Kak Makpoc TakXKe MOXET HCIIOJb30BaThCsd B MaHepe, NOJ00HOM
typedef, TO MOJE3HO 3HATH MOXKET WJIM HET YTO-TO OBITh MCIIOJIB30BAHO B
KauyecTBe CUHTAKCUYECKH MpaBUiIbHOTO TNa. Hanpumep, numes:

HCO6XO,ZII/IMOCTI/I BKJIIOYAIOT B Ce0SI MHOXECTBO TJI00aJbHBIX NIEPEMEHHBIX, ABJIAIOTCA
OYCBHUIHBIM HCKIIFOUCHUCM.
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typedef void (*ptr to funct) (int ) ;

Bbl MOKCTC HAIIMCATb CICAYIOIICC:

(ptr _to_funct) ( p ); // mpeobpasyeT p B ykKasaTesib Ha QYHKLMO
ptr to funct f(long); // f Bo3Bpamaer ykazaresb Ha QYHKLMO

Makpoc Tuna:
#define PTR_TO FUNCTION void (*) (int )

MO3BOJISIET BaM CJlIeJIaTh MPeoOpa3oBaHUe:
(PTR_TO FUNCTION) ( p );

HO HE TI03BOJISIET OOBSIBUTH (PYHKITHIO:
PTR _TO_FUNCTION f (long) ;

‘Yka3aHHBI MAKPOC TIPU MOJICTAHOBKE JAET:

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

HO KOMITWISTOPY HYKHO:

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

Wms Tuma u3 CTpOYHBIX OYKB HE BBI3OBET HHKAKUX IMPOOJIEM IPHU UYTCHHUH,
MOTOMY YTO 1O CMBICITY BBl BCETJ]a MOXKETE CKa3aTh, UCIOIB3YETCS JIU OHO IS
TUIIA WU HET.

46. He noab3yiitecb umeHamu u3 cranaapra ANSI Cu

WnenTudukaropel, HaYMHAIOUIMECS C CHUMBOJA NOAYEPKUBAHUS, W HMEHA
TUIIOB, OKAaHYMBAIOIIMECS HAa _t, ObUIM 3ape3epBUpoBaHbl cTangapToM ANSI
Cu U1 “CHOIB30BaHUS Pa3pabOTINKaMU KOMIWIATOPOB. He ncnomnb3yiite 3tn
cumBoibl. Takxke nzberaiire uMeH ¢yHkiuid, Bomeamux B cranaapt ANSI Cu
u B ipoekT crangapra ISO/ANSI mius Cu++*.

47. He noab3yiitecb umenamu Microsoft

DTO MOXKET MMOKa3aThCsl MPABWIOM, CHeM(PUIHBIM TOIBKO it Microsoft, HO
Ha CaMoM JIeJie 3TO He TaK (YYUTHIBAsh UMEIOIIYIOCS CKIOHHOCTh Microsoft k
MHPOBOMY TOCHOZCTBY). JI000ii, KTO 3a00THUTCS O MEPEHOCUMOCTH, JOJKEH
paccuUMThIBaTh Ha TO, YTO €0 WM €€ MpOorpaMma CO BPEMEHEM MOXKET WU
paboTaTh T1Oa yIpaBICHWEM OIEpaIMOHHOW cucTeMbl Microsoft, wmu
B3aMMOJICCTBOBAaTh C OMOIMOTEKOM KiaccoB Microsoft. bubmuoreka MFC,

* B asrycte 1998 r. cranpapt parudunuposan B Bune "ISO/IEC 14882, Standard for
the C++ Programming Language". Tlonynapao nznoxeH B kaure: Crpaycrpyn b. S3bx
nporpammupoBanus C++, 3—e u3g. /Ilep. ¢ aarn.—CII6.; M.: "HeBckmii auamekt”" —
"UznarensctBo BUHOM", 1999.-991 ¢. — Ilpum. nepes.
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HampuMep, mepeHeceHa Ha Macintosh 1 Bo MHOTHE OmNEpanuOHHBIE CPEIIbI
UNIX/Motif Ha MOMEHT HamWCaHWs 3TOW KHUTH, U, BEPOSTHO, MOSBUTCS HA
JIPYTUX ONEPAMOHHBIX CHCTEMAX B OJIDKaHIIeM OyIyIeMm.

Ha wMomeHT HamucaHus 93TOW KHUTH  UWHTEpQElC MPUKIATHOTO
nporpammupoBanusit Windows (API) Bkimrogaer B cebs okono 1200 dhyHKITHIA.
bubmorexka MFC, ObicTpo BbITECHSIOLIAs MEepBOHAYAIbHBIA HHTEpQeEic Ha
si3pike Cu, nobasisier okosio 80 ompenenenuit kiaccoB. K coxaneHnto, MeTos
Microsoft coctouT B J00aBIeHUN KXl pa3 JOMOJHUTEILHBIX (YHKIUH H
KJIACCOB B HOBYIO Bepcuio kommmiaropa. Ecim Microsoft cirygaitHo BeIOepeT B
KadecTBe WUMEHHU NIl (PYHKIMHM WM KJacca TO, KOTOPOE BBl UCIOIBb3YeTe IS
KaKUX-TO JPYTUX IIEJIeH, yrajaire, KOMY U3 Bac MPUACTCS €r0 CMEHUTH?

Tak kak HU oauH W3 wACHTHPUKATOpPOB Microsoft He coOOTBeTCTBYET
cranmapty ANSI Cwu, tpeOyromemy, dYroObl WMEHAa IOCTABISIEMBIX
pa3paboTUMKOM OOBEKTOB HAYMHAIUCHL C CHMBOJA TMOJYEPKUBAHUS, TO BBI
JOJDKHBI TIPEIOXPAHATHCS, M30eras MCIIOJIb30BaHUS COTJIANICHUN IO BHIOOpY
nMeH B ctuiie Microsoft:

e Bce nvena gynknuit Microsoft ucmonb3ytor cornamnierns B cruie [lackans
0 CMecu3aryaBHEXVCTPOUHEXBYKB (), U OHH BCEraa HAYMHAIOTCI C
3ariaBHOM OYKBBI. Sl MpeamodnTaro MMEHa TOJIBKO W3 CTPOYHBIX OYKB C
CHMBOJIaMW  TIOJYEPKUBAaHUA, HO 4YTO OBl Bbl HU  BBIOpanw,
HeVlcnombaynreCrunsMicrosoft (). @yHkinun-uieHs B kiaccax MFC
HCIIOJIB3YIOT TO K€ CaMO€ COTJIAIlICHHE.

e Bce wumena kmaccoB Microsoft nHaumnatorcss ¢ 3armaBaoit "C" ¢
nocneayroueit 3arnaBHoil OykBoii (Hampumep, CString, CWnd, CDialog
u T.1.). Havanpras "C" Mano 4To maeT, Kpome Oecropsiika, €€ MPOITyCcK
yaajsieT Hac oT obsacTi uMeH Microsoft.

e Omna w3 Hamboysee  (QyHIAMEHTAJIBHBIX  3aMoOBEACH  OOBEKTHO-
OPUECHTUPOBAHHOTO MIPOCKTHPOBAHUS 3arpemnaer OCTaBJIATh
HE3aIIUIICHHBIMU JTaHHbIE-WICHBI B ONpEACTICHUN Kiacca. Tem He MeHee,
mHorue kinaccel MFC MMeEIT OTKpBITBIE MMOJNsS JTaHHBIX. Bcee 3TH mons
HAUMHAIOTCA C m_, HE HMEIOMIMX Jpyroro Ha3HAYeHHs, KpOME Kak
yBENMUUTh Oecnopsiiok. TeM He MeHee, Mbl MOXKEM HCIOJBb30BaTh ATy
OECCMBICIHITY ISl TOTO, YTOOBI HE HAaYMHATh MMEHA CBOMX COOCTBEHHBIX
noired ¢ m_ M TakuM o00pa3oM JIerKO OTJIMYaThb CBOM UJIEHBI OT
yHAacJIeI0BaHHBIX 13 0a30BbIX KitaccoB MFC.
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48. N30eraiite HeHYKHbIX HIEHTU(PUKATOPOB

HNmena JJIs1 KOHCTAaHT 4aCTO BOO6IJ_IC HC HYXXHBI. HaanMep, HC onpeﬂenﬂﬁTe
3HAUCHHs, BO3BpallacMbIC IIpHU OHII/I6KG; €CJIM BO3BpalIacTCad BCETO OaHA
OIJ_[I/I6Ka, BO3BpaTuTe NpocTo FALSE. He I[e.l'[aﬁTe TakK:

enum { INSERT ERROR, DELETE ERROR };
insert ()

/...
return INSERT ERROR;

}

delete ()

/...
return DELETE ERROR;

}

a TIPpOCTO BO3BpaTure 0 B Cclydae OIMOKK H B ClIydyac Yycrecxa r000e
MpaBUJIbHOC 3HAYCHUC THIA 1.

49. UmMmeHOBAHHbI€ KOHCTAHTHI /IJ1s1 0yJIeBbIX BeJIMYNH
PeaKo He0OXO0AUMBbI

Bribop HeBepHOrO HUMEHM MOXET [00aBUTh 3HAYUTEIbHYIO HEHYKHYIO
CIIOKHOCTh B Bally Iporpammy. PaccMoTpum clieqyromyro NpOCTEHIIYIO
(byHKIIMIO, KOTOpasi HOJCYUTHIBAET KOJMYECTBO 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;

}

HeraBHHBHO BI>I6paHHO€ UM state 3aCTaBHIO HAC BBECTHU JBa HCHYXKHBIX
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uaeHTudukaropa: IN WORD u BETWEEN WORDS. Temepb B3IJISIHUTE HA 3TOT
BapHaHT:

int nwords2 (const char *str)

{

int word count 0;
int in_ word = 0;

for(; *str ; ++str )

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

if( !in word )

++word_count;
in word = 1;

}

return word count;

}

[lepernMeHOBaHNE HEYETKO HA3BAaHHOM MEpEMEHHOW state BO UYTO-HUOYHb,

YTO JAECHCTBUTEIBHO OIMCHIBAET HA3HAYEHHE IEPEMEHHOM, ITO3BOJIMIO MHE

UCKJTIOYUTD OyneBble MMEHOBAHHbIE KOHCTaHTBI IN WORD u

BETWEEN_WORDS. [lonyuuBiuascs moanporpaMMa MEHbIIIE U JIETYe YUTAETCS.
Bor apyroii npumep. Crnenyromas nporpamma:

enum child type { I AM A LEFT CHILD, I AM A RIGHT CHILD };
struct tnode

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

MOJKET OBITh yIpoIIeHa MOT00HBIM 06pazoM™:

struct tnode

{

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

} ot
t.is_left child = 1;
if( t.is_left child )

* B cranpapre ISO/IEC 14882 cymectsyeT Tum ‘bool’. ViMeeT cMbICT 3aMEHHTH THIT
nepeMeHHOH is left child na bool.— Ped.
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/]

TEM CaMbIM HCKJIIOYas JBa HEHYXKHBIX HAcHTH(HUKaTOopa. M BOT mociemaHuit
npumep:
enum { SOME BEHAVIOR, SOME OTHER BEHAVIOR, SOME THIRD BEHAVIOR };

f( SOME BEHAVIOR, x) ;
f( SOME_OTHER BEHAVIOR, X);
f( SOME THIRD BEHAVIOR, x);

TpeOyIOMHHA YeThIpeX UACHTU(HUKATOPOB (TP UMEHOBAHHBIE KOHCTAHTBI U UM
(I)yHKL[I/II/I). J'[que, XO0TA 3TO HE BCCra BO3MOXKHO, UCKIKOYUTH CCICKTOPHYIO
KOHCTAHTY B ITOJIb3Y JOMOJHUTEIBHBIX ()YHKITHIA:

some_behavior (x) ;

some_other behavior (x) ;
some_third behavior (x) ;

OOpaTHOI CTOPOHOW ATOH MOHETHI SIBJISETCS BBI30B (YHKIMH. PaccMoTpum
CIEYIOUIUNA MPOTOTHII:
create window( int has border, int is scrollable,

int is maximized ) ;

Sl cHoBa BBIGpaJ'I palroOHaJIbHbIC UMCEHA JJISI WCKIIFOUCHUA HGO6XOI[I/IMOCTI/I B
MMCHOBAHHBIX KoOHCTaHTax. K COXaJICHUIO, BBI3OB JTOM (byHKL[I/II/I IIJI0OXO0
YUTaCM:

create window( TRUE, FALSE, TRUE );
[IpocTo B3rsiHYB Ha TakOW BBI3OB, S HE IMOJY4Yy HHUKAKOTO MPEACTABICHUS O

TOM, Kak 6y,Z[CT BBITJIAACTH O3TO OKHO. Heckolbk0 MMEHOBAHHBIX KOHCTAHT
IMPOACHAIOT 00CTOSTEILCTBA B ’TOM BEI30OBE:

enum { UNBORDERED =0; BORDERED =1}; // HyxXHO MoKazaTb 3HaueHMA,

enum { UNSCROLLABLE=0; SCROLLABLE =1}; // wm create window ()
enum { NORMAL SIZE =0; MAXIMIZED =1}; // He Byner paboTaTh.
/]

create_window( BORDERED, UNSCROLLABLE, MAXIMIZED ) ;
HO Terepb y MeHs Jpyras npoOiemMa. Sl He X0uy UCIOJIb30BaTh HMEHOBAHHbIE
KOHCTaHTBI BHYTpU caMoil create window (). OHu 37€Ch TOJIBKO AJIS TOTO,
YTOOBI CeNaTh €€ BBI30B 0OJiee YWTAEMBIM, U s HE XOUy 3arpOMOXKAATh 3Ty
(YHKIMIO TaKHUM KOJIOM, KaK:

if ( has_border == BORDERED )
/] ..

CpaBHHBas €ro ¢ Ooyiee MPOCTHIM:

if ( has border )

/]
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[lepBblii BapwaHT ypOIJIMB M MHOTOCIOBeH. K coKaleHHIo, €cii KTO-TO
U3MEHHUT 3HAYCHHE WMEHOBAaHHON KOHCTaHTHI BORDERED, BTOpPO#l omepaTop
if He Oyzmer paboTaTh. S 0OBIYHO COTJIAIIAIOCH C MHEHHEM, YTO MTPOTPAMMHUCT,
3aHUMAIOIIUICS  CONPOBOXKICHWEM, HE  JIOJDKEH  MEHSTh  3HAYCHHS
UJICHTU(HUKATOPOB, KAK s 3TO MPOJIENIAN B IPEABLAYILEM IIPHUMEPE.



Yactb

IIpaBuiia 00bIYHOIO
MPOrPAMMHUPOBAHUS

OTta YacTb COACPKUT IpaBHiIa, OTHOCAIIMECS K HANHMCAHUIO COOCTBEHHO
HCXOJHOTO TEKCTa MPOrpaMMbl, B OTJIMYME OT MPEAbLAYIIEeH 4acTH, B KOTOPOM
paccMaTpuBanack pa3paboTKa MporpaMMbl B IIEIOM. DTH MTPaBUiIa HE CIUIIKOM
3aBHUCST OT BbIOOpA SI3bIKA MPOTPAaMMHUPOBAHMUSL.
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50. He nyTaiiTe NpUBBIYHOCTh C YUTAEMOCTHIO

(Mnmu  cungpom  "HacTosIEro  NPOrpaMMHUCTa,  KOTOPBIH ~ MOXKET
nmporpaMMupoBaTh Ha JoOoM si3pike kak Ha @OPTPAHe"). Muorue mroam
NBITAIOTCA 3J0YMOTPEONISATh MPEMPOLECcCOPpOM Il TOTro, 4ToObl mpupate Cu
Ooblee CXOJACTBO C KAaKMM-HHOYIb JPYTHUM SI3BIKOM IIPOTPAaMMHPOBAHUS.
Hamnpumep:

#define begin
#define end }

while ( ... )

begin

//

end
OTa mpakTHKa HHYErOo HE JaeT, KpoMe TOro, 4YTO Ball KOJ| CTAHOBUTCS
HEYUTAEMBbIM I KOTO-HHOYIb, KTO HE 3HAET TOTO S3bIKA, KOTOPHIH BBI
crapaeTech MMHUTHpOBaTh. J[ns mporpammucrta Ha CH KOJA CTaHET MEHEe
YHATAaEMBIM, He 0OJIee TOTO.

PonctBennas  mpoOjema  CcBsi3aHA € WCMOJL30BAHMEM  MaKpOCOB
mperporeccopa UIsl CKPBITUS CHHTakcuca oObsBieHuit Cu. Hampumep, He
JIeTIaiiTe CIeAYIONIETO:

typedef const char *LPCSTR;
LPCSTR str;

[TooOHbIe Bely BBI3BIBAIOT MPOOJIEMBI C COMPOBOKIECHHUEM, IOTOMY YTO KTO-
TO, HE 3HAKOMBIH C BallUMHU COTJAIICHUAMH, OYAET JOJDKEH MPOCMAaTPHUBATH
typedef, uToObl pa3o0paThCsi, UYTO MPOUCXOJUT HA CaMOM JIeJie.
JomnonHuTenbHasg myTaHuna Bo3HUKaeT B CU++, IOTOMY UTO YUTATEIh MOXKET
MHTEPIIPETUPOBATh MPOHCXOJAIIee, Kak ompexaenenue oObekra Cut+ u3
kjacca LPCSTR. bonbmuHCTBY nporpaMMuctoB Ha Cu++ He IpUIET B TOJIOBY,
yTo LPCSTR sBusiercs ykazareneM. OObsaBinerus Cu odeHb JIETKO YMTAIOTCS
nporpammuctamu Ha Cu. (KctaTu, He myTaiiTe BBIIIEYIOMSHYTOE C Pa3yMHOM
NpPaKTUKOM ompeneneHus: Tuna word B Buae 16-OMTOBOro 4mcia co 3HAKOM
JUIS TIPEOJIOJICHUsT TTPOOJIEMBl TIEPEHOCUMOCTH, MPHUCYIIEH TUIy int, pa3mep
koToporo He onpexaeneH i B ANSI Cu, au B8 ANSI Cut++).

K tomy e, MHOTHE MpOrpaMMHCTBI U30€raroT YCIOBHOW omnepauuu (? :)
IPOCTO IMOTOMY, YTO OHAa KM Ka)KeTcsi HemoHsATHOH. Tem He MeHee, 3TO
YCIIOBHOE BBIPQ)KEHHE MOXKET CYIIECTBEHHO YIPOCTUTh Baml KOJ H,
CJIEJICTBEHHO, CAENaTh €ro JIy4llle YUTaeMbIM. S 1ymaro, 4yTo:
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printf ("%s", str ? str : "<mycTo>");

ropas3go 3JICTAHTHEC, YEM!

if ( str == NULL )
printf ( "<oycTo>" ) ;
else
printf( "%s", str );

BeI kK TOMy € 3KOHOMHTE Ha ABYX BbI30Bax printf (). MHe Takxke 4acTo
MPUXOOUTCSl BUJIETh HENPAaBUIIBHOE HCIIOJNB30BAaHUE Olepanuil ++ U --. Bech
CMBICII aBTOMHKPEMEHTa WIH ABTONEKPEMEHTA 3aKII0YAeTCA B COCIMHECHHH
3TUX omepanuii ¢ 1pyrumu. Bmecrto:

while ( *p )

{

putchar ( *p );

++p;
}
W
for( ; *p ; ++p )
putchar ( *p );
HCTIONIb3YWTE:
while( *p )

putchar ( *p++ );

OTOT KOJ BIOJHE YUTAaEM JJIsi KOMIIETEHTHOTO IporpamMmucTa Ha si3bike Cu,
Jlaxe ecinu eMmy HeT 3kBuBasieHTHOM onepaninu B DOPTPAHe unu [Tackare.
BbI Takke HUKOTAA HE TOJIKHBI MPSTATh ONEPATOPhl B MAKpOCax M3-3a TOrO,
YTO BaM IPOCTO HE HPABUTCS, KAaK OHU BBINIAAT. S OIHAXAbl BHUAET
clleqlyrolliee B peajJbHON mporpaMMe:
struct tree node

{
}i

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

traverse( tree node *root )

{

struct tree node *1ftchld;

if ( left child(root) )
traverse( left child( root ) );
} //
[TporpaMMHUCT HaMEpPeHHO Ccleiall  ONpENeIICHHE CTPYKTYPbl  TpYIHEE
YUTAEMBIM JUISI TOTO, YTOOBI M30€XaTh KOH(IMKTa MMEH MEXIYy TOoJeM |
COBEPIICHHO HEOOXOAMMBIM MaKpOCOM, M BCE U3-3a TOTO, YTO €My HE HpaBHUIICS
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BHEIIHMI BHJ| orepaTtopa ->. J{isg Hero 6bU10 OBl TOpa3/0 JIy4IIMM BBIXOZ0M
npocTo Ha3path noje left child u coBceM M30aBUTHCS OT MaKkpoca.

Ecmu Bel JIENCTBHUTENILHO JyMaeTe, 4YTO MpOrpaMMa JOJDKHA BHELIHE
BRIIIAETh Kak Ha [Ilackane, 4TOOBI OBITH YMTaEMOW, TO BBl JOJDKHBI
nporpammupoBath Ha [lackane, a e Ha Cu wim Cu++.

51. ®yHKuus 10J2KHA AeJaTh TOJIbKO OAHO 1€JI0

3T0 0OBIYHO HE OYEHB yJa4Hasi MBICIb — 3aIHUCHIBATh TO, YTO JIOJDKHA JeNaTh
GbyHKIMSA, Yepe3 €€ apryMeHThl. OJTO JOJDKHO JellaTh HMs  (DYHKIHH.
Hanpuwmep:

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

// sender lhint phint

// NULL XX XX HauanpHOe OOHOBJIEHME, BHBHIBAEMOE U3

// obpaMIgmero OKHa

// Cview* 0 Crect* BmI3HIBAeTCs, KOI'IOa BCTPOEHHEM OOBEKT

// CTAHOBUTCHA INeMCTBUTENIbHEIM. phint

// yKas3bBaeT Ha MNPSAMOYTOJIBHUK HOKYMEHTa,

// COXpaHasd IMOJIOXEHME HEeIeMCTBUTEJIEHOTO

// obbekTa

// Cview* 1 Crect* CoofmeHue, noceuiaeMoe obbekToM CView*

// ("sender" - nepematumk). phint coxpanHser
// g CView* ofpamidniliee OKHO er'0 KJIMEHTa.

Bam HyxHBI BMecTO 3TOro Tpu GyHKuuM: initial update (),
update embedded object () um update view (). BepHbIM KIIOUOM I
MMOHUMAaHUS TOTO, YTO 3/I€CHh YTO-TO HE TaK, SIBISETCSA TyMaHHas PUPOJa UMEH
aprymenToB. OyHKIMSIM HE MOJDKHBI mepenaBatbest "Hameku'. M JOmKHBI
JIaBaThCs YKa3aHUS.

52. UmeTh CJAMIIKOM MHOI0 YPOBHEH a0CTpaKIIMU WIH
HHKANCYJALINH TAK Ke IUI0X0, KaK U CJIUIIKOM MAaJIo

OCHOBHOW CMBICIT HWCIIOJIb30BAaHUSI TaKWX aOCTpakuui, Kak (QYHKIUWA WIH
CHMBOJIbHBIE KOHCTaHTHI (WM WHKANCYJSAIUN, MOJO0OHBIX ONpeaeleHUsIM
struct wm class), 3aKII09aETCS B YIYUIICHAH YATAEMOCTH Tiporpamm. He
MOJB3YWTECh UMHU TMPOCTO MOTOMY, YTO Bbl MOXETE JAenarh 3T0. Hampumep,
BJIOKCHHBIE CTPYKTYphl B JaHHOM (QparMeHTe HE CIy)KaT KaKoW-JIu0o
MMOJIC3HOM IIEJIN:

struct tree node;

struct child ptr

{

unsigned is_thread;
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struct tree_node *child;

}i

struct tree node

{

struct child ptr left,
right;

}i

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

Cnez[yromnﬁ KOO JIy4Ille YUTacTCA, IOTOMY YTO B HEM MCHBIIC TOYCK, U JICTUC

COIMIPOBOXIAACTCA, TaAK KaK B HEM HYKHO OTJIa)XHMBAaTb HAa OJHO OIIPCACICHUC
MCHBIIC:

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. ®yHKuus 10/2KHA BbI3BIBATHCS 00J1ee 0JHOT0 pa3a,
HO...

Kpome TOro, ecinm ¢QyHKums AODKHBIM 00pa3oM cBsi3aHa (T.e. €CIU OHA
BBITIOJTHSICT €AMHCTBEHHYIO OIEPAIMI0O M BeCh KOJ (YHKIMHU paboTaeT Ha ee
pe3ysbTaT), TO HeT MPUYMHBI U3BJICKATh KyCOK KOJa B Apyrue (QYHKIUH, €CIU
TOJIBKO BBI HE JKellaeTe MCIOJIB30BaTh 3Ty YacTh KOJa TJe-TO emie. Mol OnbIT
TOBOPUT, YTO Koraa (YHKIHS CTAaHOBUTCS CIIMIIKOM OOJBIIOW, TO YacTo
BO3MOJKHO BBIJICNUTH KYCKH, KOTOpBbIE O0JaIar0T JOCTaTOYHOW OOIIHOCTHIO,
4TOOBI OBITH HCIIOJB30BAHHBIMU TJE-THOO €Ile B MpOorpamme, TaKk YTO ATO
NpaBIWJIO Ha CaMOM JieJie HE NPOTHUBOPEYHT TIPAaBHIYy ''MalleHBKOE —
npekpacHo". Eciiu Bel He BBIJENSETE 3TOT KOA, TO OJIOYHBIM KOMMEHTapHUH,
OITUCHIBAIONINN HAa3HAYCHHE TOTO OJIOKA MPOrpaMMBbI, KOTOPHIA BBl MOTJIN OBI
BBIJICIUTh, CIY)XUT TOW K€ CaMOH Mend, YTO W UM (QYHKIHH —
JOKyMEHTHPOBAHUIO.

Tem He MeHee, MHOTIA BBIACICHHE KOJAa B (DYHKIIMM MEHBILIErO pa3Mepa
CYIIECTBEHHO YIy4lIaeT YHTAEMOCTh 3TOr0 KoJa II0 TPHYHHE YCTPaHCHHS
oecriopsiika. OHAKO 3Ta MPAaKTUKA — CO3JaHKe a0CTPAKIIUKU JIJIsl YacTH KOJia B
BUJIC UMEHHN (QYHKIIMHA — J00aBISIECT HICHTUPUKATOPHI B 007aCTh TII00ATBHBIX
UMEH, U 3Ta BO3pOCIIasi 00MIasi CIOKHOCTb SBIISICTCS ONPEICIICHHBIM MUHYCOM.
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Ecim s wcionp3yro (QyHKIMIO 3TUM CHOCOOOM — Kak aOCTpakiui —, TO
OOBIYHO OOBSIBIISIIO €€ OJTHOBPEMEHHO CTaTHUECKOM, YTOOBI K HEH HEeJb3s1 OBLIO
HOJIYYHUTh JTOCTYI CHApYXH TeKyIero (aiiia, 1 BCTPOCHHOI, YTOOHI e BHI30B
HE TMPUBOAWI K HAKIagHBIM  pacxomaM. He  moBoaumte mporecc
(YHKIIMOHAILHOTO a0CTparupoBaHusl 10 KpaiHOCTH. MHE JOBOAMIOCH BHICTH
OTJIMYHBIE MPOTPAMMBI, JIOBEIECHHBIE aOCTParMpOBAHUEM JO MOJHOCTHIO
HEYNTAEMOTO COCTOSHHS TAKOHM CTETIeHH, YTO HET HU OJHOW (DYHKIINH JUTHHHEE,
yeM 5 wim 6 ctpok. [lonmyyaromasicst mporpaMMa paboTaeT TakkKe 3HaAYUTEIBHO
MeUIeHHee, YeM HeoOXOIMMO, M €€ HMCXOTHBI TeKCT B 5 pa3 JJIMHHEe, YeM

HYXHO.

53.1. Koa, ncnosib3yemblii 00Jiee OTHOT0 Pa3a, 10JI2KeH
ObITh MOMellleH B QYHKIIUIO

OTO0 TmpaBWIO SBISAETCS OOpPAaTHOM CTOPOHOW mpeapiaymiero. Ecim  BeI
oOHapy>XMBaeTe MOYTH MISHTUYHBIA KOJ MOSBISIFOIIUMCS 0oJiee YeM B OJHOM
MeCTe CBOEH MporpaMMbl, TO OTOT KOJA JOJDKEH OBITh BBIAETICH B
MOJIPOTrPaMMy, KOTOPast BRI3BIBAECTCSI U3 HECKOJIBKUX MECT. Briroja cocTouT B
MEHBIIEM pa3Mepe IMPOrpaMMbl U JIy4Illel COMPOBOXIAEMOCTH BCIEICTBHUE
YIIPOIICHUS TPOTPAMMBI U TOTO, YTO BBI JIOJDKHBI TETIEPh COMPOBOXKAATH JIHIIh
oIHYy (DYHKIHMIO; €CIM BBl HAaXOAWTE OIIMOKY, TO BaM HY)KHO HCIIPaBHUThH €€
TOJNBKO B OAHOM MecTe. Kak Obuio ymomsiHyTO paHee, UMsl (DYHKIIMH TaKke
JAeT XOpOIIylo abcTpaknuio. BBI30BBI (QYHKIIMHM C XOpOIIO BBIOPAHHBIM
UMEHEM  SIBJSIFOTCS  OOBIYHO  CaMOJOKYMEHTHUPYIOIIUMHUCS,  YCTpaHss
HEOOXOIMMOCTh B KOMMEHTAPHSX.

54. (I)yHKHHSI AOJIZKHA UMETb JIMIIb 0IHY TOYKY BbIX0Ja

DTO TMpaBUIIO TIPUMEHUMO JIHIIb K TporpamMaM Ha Cu. BooOliie, MHOXKECTBO
IIEPEXOI0B goto K OJHOM TOYKE BHIXOJA JIY4IlE, YeM MHOTO OIEPATOPOB
return. DTUM CHOCOOOM BBl MOXKETE IIOMECTHTH TOUKY IPEPBHIBAHUS Y
€IMHCTBEHHON TOYKH BBIXOJA, BMECTO TOTO, YTOOBI BO3UTHCS ¢ HECKOJIBKMMH
npepbiBanusamu. Hanpumep™:

£()

{

int Bo3Bpamaemoe 3HaueHme = OIVBKA;
if ( Hexoe_ ycmosue )

//

BO3BpalaeMoe 3HadeHue = HEUTO;

* Pelenue o nepeBojie HEKOTOPBIX U3 UAEHTU(MKATOPOB, 110 MEHbILEH Mepe, COPHOE.
OpHako, ecind BBl HE 3HAETE AHIJIMHCKOro, TO OyJere JIMIIEHbl BO3MOXHOCTH OICHHUTH
IOMOp aBTOpPa, KOTOPHIM OH 0XKHBHJI OOJIBIIYIO YaCTh CBOMX MPUMEPOB. — Peo.



72 IIpaBusa nporpammupoBanusd Ha Cu u Cu++

goto BHIXOI;

}

else

//

BO3BpamaeMoe 3HayeHme = HEUTO EIIE;
goto BHIXOI;

}

BEIXOI :
return BO3BpamaeMoe_ 3HAadYeHNre;

Ortot metox He cpabarbiBaeT B Cut+, moToMy 4To (PYHKIMH KOHCTPYKTOpa
BBI3bIBAIOTCS HESIBHO B KayeCTBE 4YacTH OOBSBICHHS; OOBSBICHUE YaCTO
CKpBIBAaeT BBI3OB (yHKIMH. Ecmu BBl mpomyckaere OOBSBIEHHE, TO BBI
MpoIycKaeTe U BBI30OB KOHCTpyKTopa. Hampumep, B cieayromieil nporpamme

JIECTPYKTOP ISl X 8b13068emcsl, & KOHCTPYKTOpP — HET:
foo ()

{

if ( Hexoe_ ycioBue )
goto BEIXOL;

Hekmii_kjacc x; // KoHCTpyKTOp He BeI3bBaeTcs. (Omneparop
// goto mnepeckakupBaeT uepes HEro.)
BBIXOII :

// 3mech BH3HBAETCHA NEeCTPYKTOP IJS X
// Tpu BHXOIEe X M3 0o6JlaCTU BUIMUMOCTMH.

}

BcnenctBue 310l npo06iieMsl Jiydllle BCETO COBCEM M30€eraTh nepexojioB goto
B mporpammax Ha Cu++.

54.1. Bcerna npexycMaTpuBaidTe BO3BPAT 3HAYEHUS U3
0J10Ka BHEIIIHET0 YPOBHA

WNHorna, Korga moamporpaMMbl KOPOTKHE, HE CTOMT CTapaThCsi 00ECHednTh
€MHCTBEHHYI0 TOYKy BbIxoha. (Ilo moemy MHeHuto, mpaBmiio '"uzOeraii
3allyTaHHOCTH" TEPeKphIBaeT JI000e ApPYroe MpaBHIO, C KOTOPBHIMH OHO
BXOJUT B KOHGQIMKT). B 3T0if cutyaruu Bcerna crapaiitech yOeaUThCS, YTO U3
MOAIIPOIPaMMBl HET TAaKUX IyT€H, KOTOpHIE HE MPOXOIAT 4Yepe3 OIepaTop
return. He Tak:

if( a )

/7

return nmesai 4TO_ HYXHO () ;

}

else
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/] ...
return OIVBKA;

a Tak:
if( a )
/7
return nmesay 4TO_ HYXHO () ;
}
//

return OIVBKA;
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B unpeane, BbIxox mo ommOKe OpraHU3yeTcs W3 BHEIIHEro YpoBHs OJOKa Tak,
4yTOOBl BBl MPABUIBHO 00pabOTaaM HEOKUAAHHBIN aBapUHBIN BBIXOA Ha

BHEITHUN YPOBEHB.

55. U30eraiite 1y0,1MpoOBaHMSA yCUJIUN

Crnenyronuii pparMeHT JEMOHCTPHUPYET ITY MPOoOIeMy:
if( strcmp(a, b) < 0 )

{

}

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

}

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

}

Bb13oB strcmp () B Cu cBA3aH ¢ HEMaJIBIMU HAKJIAIHBIMH pacxojamu (Kak B
[Tackane u Ipyrux s3blKax MPOrpaMMHUPOBAHUSA), 3HAUUTEIIBHO Jy4Ille CIeNaTh

TakK:

int cmp = strcmp(a, b);

if( cmp < 0 )

{

}

else if( cmp > 0 )

{

}

else // ocraetrca ciyuai cmp == 0

{
}
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56. He 3axiiamuigiiTe 00J1aCTh IJ1002JIbHBIX HMEH

becniopsanok B o6mactu r1a00alnbHBIX UMEH SIBISIETCS XapaKTepHOU MpobieMoit
JUIS Cpebl TPYNIOBON pa3paboTku. Bam He O4YeHb MOHPABUTCS CHPAIIMBATH
pa3peleHue OT KaKJoro y4acTHUKA TPYIIbl KaXIbId pa3, KOr/aa Bbl BBOAMTE
HOBBIN HaeHTH(UKaTop. [ToaTomy:

o JloxanbHas nepeMCEHHasA BCEraa boiee MMpEAINOYTHUTECIIbHA, YEM YJICH KJIaccCa.

e YjeH kiacca Bcerjaa Ooitee MMPEANOYTUTEIICH, YEM CTAaTUYCCKasA riao0anbpHas
NepeMCHHas.

e Crarnueckas riobanbHas TEepeMeHHas Bcerna Oojiee MPeANoYTHUTENbHA,
4yeM HacTosIas rimolaibHas IepeMeHHas.

Cratndeckuii TI00anbHBI MACHTU(UKATOP HE SKCIOPTUPYETCs W3 ¢aiina .c,
MOSTOMY OH HEBWAMM U3 Apyrux wmopayned. [Ipumensiite moaupukaTop
static K Kak MOXXHO OOJbBIIEMYy YHUCITY TJIOOAIBHBIX HICHTH(PUKATOPOB
(mepemenHbIM 1 QyHKIHAM). Kitod fgoctyna private B onpeneneHny Kiacca
eme gyume. MneHtudukaTop,  ONpENENeHHBIH  JIOKAIbHO  BHYTPH
MOJIPOTPaMMBI, Jy4YIlle BCEX, MOTOMY YTO OH M30JIUPOBAaH OT BCEX JAPYIUX
GbyHKIHIA B IporpamMmme.

BeiBoa: m3beraiite mpemnporieccopa. Tak Kak y Makpoca Takas OoJbIias
o0acTe BUAWMOCTH, TO OH, IO CyTH, TO >X€ CaMoOe€, 4TO M TJo0aibHas
nepeMeHHasI.

56.1. U306eraiiTe 1;1002JbHbIX HIEHTUPUKATOPOB

PackppiBasi HEMHOTO MpenbIaylee MPaBUIO, TOJOXKHAM, YTO JBE (DYHKIUU
CBSI3aHBI ITOCPEICTBOM TJIOOANbHOW MEPEeMEHHOH, eclii OJHa W3 HHUX
yYCTaHABIIMBACT 1Ty NEPEMEHHYI, a BTopas ee wucnoib3yer. (Eciam Obl
robanpHasl TIepeMeHHas HE WCIOJIb30BaJlaCh COBMECTHO, TO HE OBUIO OBl
OPUYMHBI UMETh €€ TJI00anbHOH; OHa Moria Obl OBITh CTaTUYECKOH
JToKanbHON). OTHOWICHUS CBS3M C YYacTHEM TJIOOANbHBIX IEPEMEHHBIX
BBI3BIBAIOT OCOOEHHO HEMPUSTHBIC MPOOJIEMBI NPU COMPOBOXKIACHUH, MOTOMY
9TO ITH OTHOUICHUS TSDKENO0 OTclekuBarh. Korma rimoGanbHas mepeMeHHas
MEHSIETCSl BO BPEMs BBITIOJIHEHHS IPOTPAMMBI, TO OYE€Hb TPYIHO pa3o0parhcs,
9TO ee WM3MEHWIIO. AHAJIOTHMYHO, €CITU BBl JOJDKHBI W3MCHHTH IOBEICHHE
r100aNbHOTO0 00BEKTa, TO OYEHb TPYAHO Pa300paThCs, I/Ie OH UCIIONB3YeTCs.
[To 3Toit MpuYwMHE JTydmie BCero BooOIIe n3berarh rio0abHBIX IMEPEeMEHHBIX.
KoneyHo, OOJBIIMHCTBY MpOTpamMM  pPEATBHOTO MHpa  HEOOXOAMMO
HE3HAYHUTEIbHOE KOJIMYECTBO TNIOOABHBIX IEPEMEHHBIX, HO, KaK IPaBHJIO, 5
HAYMHAIO CWJIBHO HEPBHUYATH, €CIIM UX CTAaHOBUTCS Oosbie 10.

Bel 3agacTyro MoOKeTe OrpaHHYHTh OONACTh BUIUMOCTH TJIOOATBHOM
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TIEPEeMEHHON OHUM (ailioM, OOBSBHB €€ CTaTHYECKOW, YTO, 0 MEHBIICH
Mepe, orpaHnyuT ymepo ogHuM (aitnom. [lo kpaitHeit Mepe, BBl 3HAETE, YTO
BCE OTHOIICHUS CBS3M COCPENOTOYCHBI B TekymieM (aiine. Takke mmeiTe B
BHJly, YTO BCE, YTO 51 TOBOPWJ O TJIOOANBHBIX TEPEMEHHBIX, OTHOCUTCA M K
MakpocaMm, (QyHKIusSM W Tak naiee. OrpaHUYMBANTE MOCTYN K (YHKIIHSIM,
Jienast ux Jro00H IIEHOM CTaTUYECKUMH.

56.2. Hukoraa He Tpe0yiiTe HHUIMAJNU3ANUN TJ100aJIbHOM
nepeMeHHOH NMPHU BbI30Be PYHKIIUU

Bot ogna cutyanus, rae onpaBAaHbl CTaTUYECKUE TTI00ATbHBIE MEPEMEHHBIE:
€CIM y Bac NpPUMEHSETCS cHcTeMa peKypcUBHBIX (yHkuuid. (Bel moxere
UCTIONIb30BaTh CTaTHYECKHE TJI00albHBIE TEePEeMEHHBbIE ISl COKpAIICHUS
NOTPeOHOTO 00bEeMa CTEKOBOM MaMsTH, IPUMEHSS UX JUIS Mepeladl 3HauYeHHM
MEXIy [OoIIporpaMMaMH. BaM HHKOrZa HE HYXKHO HCIIOJIb30BaTh
CTaTHUYECKYIO INI00aIbHYI0 MEPEMEHHYIO JUTsl epeaadn HHGOpMaIui U3 OJTHOM
IOATIPOTPaMMBI B IPYIYIO, SBIIIOIIYIOCS PEKYPCHUBHBIM JK3EMIUIIPOM TOH K€
camoil moamporpamMmbl. BepHbIM BbIOOpOM B 3TOH cuUTyauuu OyaeT
WCTOJb30BAHUE  JIOKATBHOM  CTAaTHYECKOW TepeMeHHOM. Hcmomp3yiite
cTaTHUYecKue TiolaibHble TepeMEHHbIE B CUTYallUsX, /i€ BBI3bIBaeTCsA Ooee
OOHOM TMOAMpOorpaMMbl: A () BBI3BIBAET B (), KOTOpas BBI3BIBAECT A (),
BBI3BIBAIOIIYIO B CBOIO O4Yepe/b B (), U Tak gaiee).

Tak kak mIoOanmpHash TEPEMEHHas, HWCIOJb3yeMasl Hamled pPeKypCHBHOU
byHKIMEH, cienaHa CTaTUYEeCKON i MUHMMM3AlMK CBA3BIBaHUS, TO KaK BaM
ee mHUIManu3uposate? Jlanee mokas3aHo, Kak HE HY)KHO 3TOro jenats. Bor
daiin 1:

static int glob;
get _glob( x )

return glob;

}

set glob( x )

{

glob = x;

void recursive function( wvoid )

{

int y = glob;
//

recursive function() ;

}

a BOT (haiin 2:



76 IIpaBuaa nporpammupoBanus Ha Cu u Cu++

set_glob( 10 );
recursive function();
x = get_glob() ;

BbI pu TOM HEMHOTOTO AOCTUIJIM C TOYKM 3PEHMS CBA3BIBAHUS, HA CAMOM
JieNe, ¢ MPOCTOM TI00aNbHON TepeMeHHOW ObUTO OBl TPOIIE YIPaBISATHCS.
Kpome Toro, Bbl MOATOTOBHIM ceOe MOTEHIMANBHYIO POOIeMy: BO3MOKHOCTD
3a0BITh BBI3BATh set glob (). BoT kak cienars 3To NpaBHIIBHO:

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 rmo0anpHON MepeMEeHHOM, HA K PEeKYPCHUBHON (DYHKITUHM HEITb3s TIOTYIHUTh
JIOCTYII MIPSIMO CHApYXHU MOJYJSI U3-32 CTATHYECKOrO BBIIEJICHUS MaMsTH. Bl
JOJDKHBI TIONYYUTh JOCTYN K PEKYPCHBHOW (DYHKIIMH TIOCPEICTBOM (PYHKyUU
docmyna do recursive(), KOTOpas rapaHTupyer, 4TO BCE
VHUIMATU3APOBAHO TPABUIBHO TIEpE] TEM, KaK BBIIOJHUTh BBI30B
PEKYpCUBHOM (DYHKITUH.

56.2.1. [lesqaiiTe JIOKAJbHbIE NIePEMEHHbIE CTATHYECKUMHU
B PEKYPCHUBHBIX (PYHKIMSAX, €CJIM UX 3HAYCHUS He
Y4aCTBYIOT B PeKYPCHBHOM BbI30Be

Tak Kak MBI 3aHSJIUCh TEMOU PEKypCur, TO BOT IIpaBUJIO, KOTOPOEC
HCIIOJIB3YCTCA AJIA TOT'O, YTOOBI €€ CUJIBHEEC COKPATUTDH UCIIOJIb30BAHUC CTCKA.
JlokanwHas NEPpEMECHHAA MOXKET OBITH OOBSBJIEHA CTATHYECKOM (TeM CaMbIM
OHa MUHYCT CTeK), €Clin €€ 3HAUCHHUC HE MOOJDKHO COXpPaHATHBCA II0CJIC
PEKYPCUBHOI'O BbI3OBA. Bor OIWH IIpUMEP:

£()
{
static int i;
//
for( i = 10; --1i >= 0; )

//



IIpaBuJa 00BLIYHOTO MPOTPAMMUPOBAHUS 77

£();
for( i = 10; --i »>= 0; ) // mepeMeHHasa 1 BHOBb MHULUATIUSUPY—
// eTcsa mnocjie peKypCHMBHOTO BHEI30BA,
// TO3TOMYy OHa MOXET OHTbL CTaTUdeC—
} // xoii.
Bor npyroii:
int £()
static int depth = 0;
static int depth max = 0;

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

if ( depth > 10 )
return -1; // YypOBEHb PEKYypPCUM CIMIIKOM TJIyGOK.

£0);
--depth;
return depth max;

}

B srom mocneanem ciydae nmepemeHHass depth HCIONB3yeTCs IS Mepeaadn
uHbpOpMaAIU — TIYOWHBI PEeKypCHH — OT OJHOTO DK3EeMIUIsIpa
HOJIPOTPaMMBI  JIPYTOMY, PEKYPCUBHOMY DJK3EMIULIpY OSTOW JKe camoi
noanporpaMMsl. IlepemeHHas depth max XpaHUT Cilel  JTOCTUTHYTOM
MaKCUMalbHON TIyOuHBI pekypcuu. depth BoOBce He OyaeT paboTarb, eciiu
OHa JIOJDKHA OyZIeT COXpaHsTh CBOE 3HAUEHHE MOCIIE BBI30BOB — BECh CMBICT B
TOM, YTO KaXK/IbIii PEKYPCUBHBIN BBI30B MOAH(PUIIUPYET 3Ty IEPEMEHHYIO.

56.3. UcnoJb3yiiTe CHETUYMK IK3EMILIAPOB 00bEKTOB
BMECTO MHUIHATU3UPYIOIIUX QyHKIUI

Wunnmanusupyromue (QyHKIMHA, € OYEBHIHBIM HCKIIOYEHHEM B BHJE
KOHCTpYKTOpoB Cut+, He IOJIKHBI HCIOJB30BAaTHCSA MPOCTO IMOTOMY, YTO
CIIMIIKOM TPOCTO 3a0BITh HMX BBI3BaTh. MHOTHE CHUCTEMBl C OKOHHBIM
uHTepdericom, Hampumep, TpeOylOT, 4YTOOBl BBl BBI3BIBAIM  (PYHKLHUIO
WHUIMAIN3alUU OKHA [IEpeJl €ro CO31aHueM (M IPYryr0 — 3aKpbITUS — I10CIIE
ylIajgeHus TOCIeIHEro OKHa). DTO IuioxXas ujaesd. YaabTe 3Ty IpodiieMy mpu
MIOMOIIIM CYETYHMKA SK3EMIUIIPOB, KOTOpBIH 00braHO B CH JODKEH OBITh
rno6ansHOM nepeMeHHOW (OOBSBICHHOM CTaTHYECKOM il OrpaHUYeHUs
obnactu ee BUAUMOCTH). CelraiiTe 3TO TaK:

static int num windows = 0; // orpaHMYbTe HOCTYN K TeKylLeMy

// wmomymo
create_window ()

{
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if ( ++num windows == 1 ) // TOJBKO YTO CO3IAHO IE€PBOE OKHO
initialize video system() ;
//

destroy window ()

//
if( --num windows == ) // TOJIBKO UTO YHMUUTOXEHO
shutdown video_ system(); // mnocjenmuee OKHO

}

B Cu++ Bbl MOKeTE AJIsI 3TOH LIEIH UCIIOIL30BAThL CTATUYECKUM YiIEeH Kiiacca.

56.4. Eciiu oneparop 1if 3aBepuiaercsi onepaTopom
return, TO He UCNOJIb3yUTE else
Bwmecro:

if ( yciosue )
return xxx;
else

{
}

OOBIYHO JTyUIIIe 3aIHCaTh:

menaTb_Maccy_ semed () ;

if ( ycinoBue )
return xxXx;
nesylaTe_Maccy semed() ;

Jlydiie cnenathk Tak, 9TOOBI MOCIETHUM OTIEPaTOPOM return ObLT aBaPHITHBIN
BO3BpaT IO OIMMOKE, TaK YTOOBI BBl MOMYYWJIA COOOMICHHE 00 OIMMOKe, eCiH
HEYasHHO 3a0JTyIHITUCh.

VYCIIOBHBIN oOmepaTtop TakKe MOMKET pemarb 3Ty HpoljieMy B IMPOCTHIX
CUTYyalUsIX U JIeNaTh KOJ OoJiee YNTaeMbIM Uil HOBUYKa. BMmecTo:

£0)
{
/..
if( x )
return 123;
else if ( y )
return 456;

else
return ERROR;

HCTIONb3yUTE
£0)

{
/7
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return x ? 123
y ? 456
ERROR ;

}
3aMeThTe, HACKOJIBKO (POpMATHPOBAHUE YIIYUIIAET YUTAEMOCTh HPEABLIYIIETO
KOJa.

OpHa pacnpoCTpaHEHHasi CUTyalus, B KOTOPOH y Bac MMEETCS MHOXKECTBO
TOYEK BO3BPATA, BHINVIAIUT CIACAYIOLUIUM 00pa3oM:

if( A )
return FAIL;

else if( B )
return SUCCESS;
else

// Macca xoma
return SUCCESS; // [IomOo3pPUTEJNIBHEL OBa OIMHAKOBEIX
// BO3BpallaeMbHX SHAUEHUL.

}

Bbl MokeTe ycTpaHuTh 3TO cieayromuM oOpa3zoMm. Bo-nepBbiXx, n3daBbTeCh OT
MOBTOPA BO3BPAILAEMBbIX 3HAYEHUH, IEPEMECTUB UX BO BHEIIHUN YPOBEHb BOT
TakK:

if( A )
return FAIL;

else if( B )
else
// Macca xoma

return SUCCESS;

3aremM 0CBOOOIUTECH OT MPEAIOKEeHHUS 1 £, CBI3aHHOTO C MYCTHIM ONEPaTOPOM:

if( A )
return FAIL;

else if( B )
// Macca xoma

return SUCCESS;
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57. IlomemaiiTe 60j1ee KOPOTKHUI 0JIOK YCJTOBHOIO
oneparopa if/else nepBbiM

Yacro ObpBaeT, 4uro y omepatopa if/else oOmHO TpemIOKeHUE (WU
BHYTPEHHHI OJIOK) KOpOTKOe (0OBIYHO orepaTop i 00paOOTKH OIMMOKH), a
JPyToe, BBITIOJHSIONIEe COOCTBEHHO paboTy, — OO0JIbILIOE:

if ( nexas ommbxa () )

error ( "AAAAxxxx!IlI" );
else

// 3mech ciemynoT 30 CTPOK Kona

}

Bcerna nmomemaite KOpOTKOE MPEMIOKEHHE B Hadane. 10 ecTh, HE JelanTe
TaK:

if ( !Hexas_omubxa () )
// 3mech cremyioT 30 CTPOK Kona

else
error ( "AAAAxxxx!IlI" );

[Tpobnema 3akiarodaeTcsi B TOM, YTO INpOBEpKa B omepatope if ympaBuseT
else B TOIf ke cTeneHd, uyTo U if. Ecim Gonpmioi 610K cleayeT mepBbIM, TO
BEPOSATHOCTb TOTO, YTO BBIYMCIATBCA OyIeT TMpemiokeHue else,
PacCIIOJIOKEHHOE Ha CIEAYIOIIEM JKpaHe WIN CTPaHHULE, TOBOJIBHO BenMKa. I
€CJIM 5 JOMYCTUI B HEM OMIMOKY, TO MHE NMPHUAETCS MOJIOMaTh IOJIOBY HaJ TEM,
Kak no0partbes 10 else. Ecnu B 970 Bpemst if B moJie 3peHus, TO S 3HAO, KaK
TyZa IOIACTb.

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

HeunnnuanuzupoBanHble EpeMEHHBIE — [0 CYTH OMIMOKH, JKIYIIHE CBOETO
yaca. BBl Bcerma JOMDKHBI HHUIMAIM3UPOBATh IEPEMEHHYIO TIPH €€
oObsiBneHnn. B Cu++ uHMIManu3alus BO BpeMsi OOBSBICHUS BO3MOXKHA
BCETJa, MOTOMY 4YTO OOBSBIEHHE MOXET MPOBOJUTHCSA BE3/E, I/I€ MOXKHO
MOMECTUTH OTIEepPaTOp; MPOCTO OTKJIAbIBAliTEe OOBSABICHUE 10 TEX MOp, MOKa y
Bac He OyaeT AOCTaTouHO HMHGOPMAIMU I 00bAGNEeHUS 6 NPOU3BOIbHOM
Mecme C WHHLManu3anue mnepemeHHod. Takum oOpa3oM, eciu Bbl
MOIBITAETECh UCTIONB30BATh 3Ty MEPEMEHHYIO TPEXIEBPEMEHHO, TO MOIYIUTE
omuMOKy Ha 3Tane KoMnwisiuu ("'mepeMeHHas He HaijeHa') BMECTO OLIMOKH
BO BpPEMsI BBITIOJIHEHHS.

B Cu BBl MOXeTe OOBSBIATH NEPEMEHHYIO IOCIE JH0O00H OTKpPBITON
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(buUTypHOI CKOOKH, MO3TOMY BBl MOXKETE YacTO OTKJIAJbIBaTh OOBSBICHHE Ha
HEKOTOPOE BpeMsi, HO TPH ATOM y Bac B pacrnopsbkeHuu HeT Tuokoctr Cu++. B
caMOM KpaiiHeM cCiy4ae WHHIMAJIN3UPYHTE TEPEMEHHYIO TaKUM 3HAYCHHEM,
KOTOpPO€ B OTBET Ha HETO MOHATHBIM O0pa3oM BBI3OBET B MOANPOTPAMME
aBapHio; HE TPHCBAWBAWTE IEPEMEHHON NPOW3BOJIBHOE 3HAYCHHE — OHO
MOXXET OBITh MPHUHATO B MpOrpaMMme 3a HMerollee cMbici. Hampumep,
yKa3areiab, WHUIMAIM3UPOBAHHBIN 3HaueHWeM NULL, Oojee HaJeKeH, 4eM
MMCIOIIMIA  TPOU3BOJIBHOE  3HAYEHUE, KOTOPOE  MOXET  OKa3aThes
CYIIECTBYIONIUM aJIPECOM.

C npyroii CTOPOHBI, XOPOIIIO UMETh BCE OOBSBICHUS NMEPEMEHHBIX B OJTHOM
MECTE B Hayaje OJ0Ke Tak, 4TOObI Bbl MOINIM HX JIETKO Haith. Ecnm Bamra
MOJIPOrpaMMa JIOCTATOYHO Majia, TO Bbl OOBIYHO MOXKETE cliejaTh U TO, W
npyroe. Hanpumep, BbI MOXKETE pa3fesuTh MOANPOTrpaMMy Ha YacTH IS TOTO,
4TOOBI MIEPEMECTUTh OOBSABICHUS B HAYaJI0 OJI0Ka, YTOOBI BaM MX OBLIO Jierde
Haiitu. [TonmporpamMma, moo0Has ClIeayOmIeH:

£0)

// KOI, KOTOPHI HE MCHOJIb3yeT MNepEeMeHHYK 1

int i = init val;
// KOI, KOTOPHI MCIOJIB3YyeT IIEePEeMEeHHYI 1
MOJKET OBITh pa3/iesieHa CIeAYIONIIM 00pa3oM:
£()

{

// KOI, KOTOPHI HE MCHOJIb3yeT MNepPEeMEeHHYK 1
g( init val );

}

g( int init val )

int i = init wval;
// KOI, KOTOPHI MCIOJIb3yeT [IEePEeMEHHYI 1

}
[lepemeHHass-CUeTYMK OOILEr0 Ha3HAUEHUs, KOTOpas WHUIMAIN3UPYETCS B
Havasie nUKiIa for, SBIAETCS OYEBHMIHBIM HCKIIOYEHHEM H3 OTOrO mpaBmia™.
WHorma WCMoNib30BaHUE CIIMIIKOM OOJBIIOTO KOJWYECTBA MOANPOTPaMM
MOJKET BBI3BAaTh 0OJbIlE MPOOJIEM, YEM PELIUTh UX, U B 3TOM CiIydae JIyylle
BBIOpaTh BHYTPEHHUE 00BABICHUSA. VICTIONB3yHTE CBOIO TOJIOBY.

59. lIpumensiite ykasareau Ha pyukuuu Cu B

* Ilepemennas, 00bABIECHHAs B ollepaTope for, He BEDKUBAET MOCJIE 3TOrO OIEpaTopa.
— Peo.
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KaveCTBE CCJICKTOPOB

Oto mpaBwiio crporo g nporpammuctoB Ha Cu. (IIporpammupyromue Ha
Cut++ JODKHBI WCTIONB30BaTh BHPTyanbHble (yHKIMH). B Cu 3amensiite
MOJTIOOHBIHN KO

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

shape type type;
union shape data
{ // 3Iechb HOaHHHE IJIg PA3JIMUYHHX GQOPM.

} 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 CIIeTYIOIINN:

typedef struct

void (*print) ( struct *shape );
union shape data;

{ // 3mech DmaHHBEE OJIS PABIUYHHX QUIYD.
}

}

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 )

{
}

( p->type ) ( p );
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I'maBHBIE IpEUMYIECTBA TAKOTO IOX0/1a 3aKII0YAIOTCS B CIEIYIOIIEM:
e Bawm Oosbliie He HyKeH NepeurciauTelb shape type.
e OQyHKIMIO print shape () Teneps HamMcaTh TOPA3o MPOIIE.

e print shape () Oyaer npoiomkaTb padoTars 0e3 MoaUUKALMU, KOTJa
BBI 100aBUTE HOBBIE (DPUTYPHI B 3Ty CUCTEMY.

60. U30erajite nuKJI0B do/while

[Mukn do/while omaceH B NMPUHIMIE, TaK KaK BbI 0053aTEILHO BBIIIOIHSETE
ero TeJo XoTs Obl ofuH pa3. CienoBaTeNbHO, BB JODKHBI TPOBEPUTH YCIOBHS
3aBEpILICHHUS /O BXOAa B 3TOT HUKA. S YacTO BWXKY KOJ, MOXOXKHN Ha
CIIETYIOIIIAN

if ( !mpoBepuTs HeudTO )
return ERROR;
do

{

HauuHka () ;
} while( npoeepurs neuto ) ;

Bawm ropaszno mydie cienarh Tak:

while( npoeepuTb HeuTO )
HaumHka () ;

[Toxoxuit cinyyail:

if ( mexoe ycmosme () )
do
// Macca maTepwualna
while( Hekoe ycimosme () && mpyroi marepmain() );

Jerye TPaKTOBATh CIEAYIOIINM 00pa3oM:

while ( Hekoe yciosue () )

// Macca MmaTrepuasa
if ( !mpyrom marepman() )
break;

}

S mpodeccuoHanbHO 3aHMMAaIOCh MporpamMmmupoBanueM ¢ 1979 rona u 3a 3to
BpeMs UCTIOIb30Bal KT do/while Bcero jBa pasa.
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60.1. Huxoraa He ucnoJb3yiite do/while nis
0€CKOHEYHOI0 UKJIA

Kon, moxoxuii Ha cieayromuin:
do

// 3mechb clenyeT HECKOJIbKO CTPaHMll Koma
} while( 1 );
IMPOCTO 3aCTaBJIACT COMNPOBOXIAIOIICTO IMPOrpaMMUCTAa IApPUTh IO JUCTUHTY
B3TJISI0M, WIfa while, BMeCTO TOro, 4yToObl HAWTH €ro cpasy B Ciydae
pacIoIoKeHus oneparop while (1) B Havayie IUKIIA.

61. B nukJie co cC4eTYNKOM €ro 3HaYeHHue J0JKHO MO0
BO3MOKHOCTH YMEHbIIATHCS

LIMKIIBI IBIAIOTCS OJTHUM M3 T€X MECT, TJie MaJjioe MoBbieHue 3¢ dexrnBHoCTH
3HAQUUTENIbHO YJIYYIIAE€T BBIIIOJIHEHHE IMPOrpaMMbl, IMOTOMY UYTO HX KOJ
BBITIOJIHSICTCS MHOTOKpaTHO. Tak Kak cpaBHEHHE ¢ HyJeM OObIYHO Ooiee
5G(GEeKTUBHO, YEM CpPaBHEHHE C ONpEACNECHHBIM YHCIOM, TO IHMKI C
YMEHBIIAIONIMMCA ~ CYETYMKOM, KakK TIpaBWJIO, BBINOJNHACTCS OBICTpEe.
Ucnons3yiite

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

3aMeTBTC, yTo0 B 000HMX cily4dasax CYCTYHUKU MOTI'YT OBITH HCITOIL30BaHbLI B
KayecTBe JCHCTBUTEIILHOTO HMHJIEKCa MacCuBa, 4YTO MOXET CACTIaTh 3TOT KOO

MEHEe TMOJBEPKEHHBIM OLIMOKaM BCIEACTBHE TOrO, YTO OH OrPAaHUYMBAET
JIOCTYTI K MACCHUBY €r0 IPaHULIAMHU.

62. He nesraiiTe 04HO M TO 5Ke ABYMS CIIOCOOaAMHU
O/THOBPEMEHHO

B kauecTBe KOHTpaMyHKTa K MPEIbIIYIIEMY IPABUIY PACCMOTPUM CIICAYIOIINI
dbparmeHT (comeprkamnuii B cede ommoKy):

int array[ARRAY SIZE];

int *p = array;

for( i = 1; i < ARRAY SIZE ; ++1 )
*p++ = 0;
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[Tpobnema cocToUT B TOM, YTO CUETYHK HE COBIAAaeT 1o (ase ¢ ykazarenem (i
UMeeT 3HaueHue 1, KOrJa ykKaszaredb YKa3blBaeT Ha 3JeMEHT array [0]), u
MOCJIETHUI AJIEMEHT MaccuBa He OyAeT MHUIMAIN3UPOBaH.

Sl 0OblYHO MpennouuTar0 JUIsi MPOCTHIX MEpPEeMElIEHU MO0 MaccuBaM
yKa3aTenu (BMECTO MH/IEKCOB MacCHBa), IOTOMY YTO yKa3aTesH, KakK MPaBHIIoO,
6onee 3(h(PeKTUBHBI, YCTpaHssl HESIBHYIO ONEPAII0 YMHOXEHHS B BbIPaXKCHUH
a[i], uHTEpUpPETUPYEMOM KAK:

(a+ (i* sizeof(al0])))

51 GBI IepenHcal 3To KOJI TaKUM 00pa3oMm:

int array [ARRAY SIZE] ;
int *current = array;
int *const end = array + (SIZE-1);
while( current <= end )
*current++ = 0;

Tax e HanekHO (X0Ts U MeHee d((HEKTHBHO) CIIeNaTh CIeAYIOIIee:

int array[ARRAY SIZE];

int i;

for( i = 0; i < ARRAY SIZE ; ++1 )

array[i] = 0;

Kcratu, ecnu BBl UCTIONIB3yeTe yKa3aTelu, TO BaM MPUACTCS U3BJICKATh HHICKC
Opyd TOMOIIM apupMETHKH yKa3aTeled, a He 3a CUeT COXpPaHEHHUs BTOPOH
NEPEMEHHOM. Y Bac MOTYT BO3HUKHYTh NpPOOJEMBI, €CIM BBl NEpefaauTe i
GYHKIIMHA B TIPEIBITYIIEM TIpUMEpE ¢ OMHMOKON. Bocmonb3yiTech mogo0HbIM
KOZIOM:

for( current = array; current <= end; ++current )
//

f( current - array ); // nepemats dyHkumu f () Texymmm
// MHOEeKC MaccubBa

}

C apyroii CTOPOHBI, OOBIYHO HYKHO M30erath Koja, oJ00HOTO CIIEeIyIoIIeMy,
TaK KakK TaKOW ONepaTop IHKIIA Ype3BblyaiiHO HedddekTuBeH:

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

63. Ucnoab3yiiTte oneparop for, eciim UMEKOTCH JIOObIE
ABa U3 HHUIHAIU3IYPYHOIIET0, YCJIOBHOTO HWJIN
HUHKPEMEHTHPYIOLIETr0 BbIPAKEeHU N

WNuaue ucnonp3yiite while. Takoi Kox:

int x = 10;
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// manee cyenyer 200 CTPOK KOZA, B KOTOPEIX NEepPEMEHHAas X He
// ucnosbsyercs

while( x > 0 )
// cHoBa cnenmyer 200 CTPOK KoIa

} £( x--);
HE OYEHb XOPOI, NaXE€ €CIIM Bbl COKOHOMWIM HEMHOI'O BPEMEHHU, COCIUHUB
OTiepaIio JIEKPEeMEHTHPOBAaHUS -- C BBI30BOM (QyHKIuH. [lepemecture
WHUIMATU3aIUI0 U x- - B onieparop for. Tak kak oObsaBieHne B Cu++ MoxeT
pacroiiaratbCs Be3I€, A€ MOXKHO IIOMECTUTH ONEPATOP, TO BbI JAXKE MOXKETE
00BSBUTH X HEMIOCPEICTBEHHO Tiepen for:

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

// crnemyer 200 CcTpok Koma

} £(x);
(M XoTs BBl MOXKETE CKa3aTh, uTo B Cut+ €cTh BO3MOXKHOCTh cleiaTh for (
int=0; ..., Takad OpaKTHKa BBOJUT B 3a0IyKIEHHE, IOTOMY YTO HA CAMOM
nee 001acTh BUAMMOCTH y X BHELIHSS, KaK €ClIH Obl €€ OObSBICHHE OBLIO
CHIENIAaHO B CTPOKE, MpeAuIecTByIomieil oneparopy for. S He peKOMeEHyrO
310r0)*.

Ecnu tpu oneparopa BHYTpU £or CIMIIKOM JJIMHHBL, YTOOLI IOMECTUTHCS B
OJIHOM CTPOKE, TO BBl MOXKETE UX OT(GOPMATHPOBATH UX CIEAYIOLUIMM 00pa3OM:

for ( nexoe mymuHOe mMsa_nepemenHou = f();
HeKOe IJIMHHOE MMs II€PEeMEHHOMU ;
HekKoe JIJMHHOEe MMs_nepemeHHOM = £() )

HO 49acCTO JIy4IlI€ BbIACIUTH OOAHO M3 npezmomelmﬁ BOT Tak:

int Hexkoe nmmHHOe mMMsa_nepemenHou = f();
for (; Hekoe nMHHOE ¥MA IEPEMEHHOM;
HeKoe HIJIMHHOe MMsa_ repeMmeHHoM = f() )

/7
}

* Kpome Toro, cTaniapT nepecMOTpPEN MOAX0/ K KU3HU MEPEMEHHBIX, OOBABIEHHBIX B
orepatope for. — Peo.
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WIH B YpE3BBIYAIHOM Cilydae

int Hekoe upes3sBHUAMHO IJMHHOE MMA nepeMmeHHoM = f£();
for(; ; Hekoe upesBHUANHO IJIMHHOE uMs nepemenHoun = f() )
if ( !Hexoe upesBHUYANHO MJIMHHOE MMs IEPEMEHHON )
break;
} //
'maBHOE — 93TO  COCpPENOTOYUTH  WHUIUAIM3AIMIO, TPOBEPKY H

HHKPEMCHTUPOBAHUEC B OJHOM MECTC. A HUKOI'Ja HC CACJIAaI0 TaK:

int Hexoe upesBHUANHO IJMHHOE MMs nepemenHoit = f£();
while( Hekxoe upes3BHUYAMHO IJIMHHOE MMA II€PEMEHHON )

// MHOTO CTpPOK KOIa

HeKOe Ype3BHUYaMHO NJMHHOEe MMs nepemeHHoM = f();

}

IMOTOMY 4YTO O3TO HAPyIIAaCT KOHTPOJIb HaJl HUKJIIOM.

64. To, yero HeT B YCJIOBHOM BbIPA’KEHUH, HE J0JIKHO
NOSIBJISITHCA U B IPYTUX YacTAX oneparopa for

Tax xak omeparop £or mpemHa3HA4eH s TOro, YTOOBI COOpaTh
MHULUAIN3YPYIOIIYI0, YCIOBHYIO W HWHKPEMEHTHPYIOIIME YacTH IHMKJIa B
OJTHOM MECTe, TaK YTOOBI BbI MOTJIY, B3TJISTHYB, ITOHATH, YTO IPOUCXO/HUT, TO BB
HE JIOJDKHBI 3arpOMOKAATh oreparop for marepuanoMm, KOTOPHIH HE HMEET
OTHOILICHMS K IMKIy, WHAu€ BBl JIMIINTE CMBICIA BCIO 3Ty KOHCTPYKIHIO.
N36eraiite mogo0HOro Koa:

int *ptr;
/7

for( ptr = array, 1 = array size; --i >= 0; f(ptr++) )

’

KOTOPBI JTydie chopMyITHpOBaTh TAK:

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

65. lonyckaiire, 4TO CUTyauusi MOKeT U3MEHUTHCS B
XYALLYK CTOPOHY

OmHrM W3 Jy4IIAX TMPUMEPOB 3TOH MPOOIEMBI CBSI3aH CO  "3HAKOBBIM
pacmupernreM". BOJBIIMHCTBO KOMIBIOTEPOB HCIONB3YIOT TaK HA3bIBAEMYIO
apudmetuky "naBondHOTO MomonHeHusn". KpaifHuii JeBbIid OUT OTPHUIIATEIHLHOTO
yucia B 3TOW apudMeTuke Bcerjga coaepkut 1. Hampumep, BOCBMUOUTOBBIIM
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TUN char co 3HAKOM, COJep KAIINA YicIo - 10, OyaeT npeacTaBieH B MalllMHEe
C BOMYHBIM JIOTIOJTHEHWEM Kak 11110110 (mmm 0x£6). To ke camoe 4ncio B
16-6utoBoM TuIle int mpeacraBieHo kak 0xfff6. Eciau Bl mpeobpasyere 8-
OHUTOBBIN char B int SBHO MOCPEICTBOM OIEpaTopa MPHUBEICHHS TUIIOB WU
HESIBHO, MIPOCTO UCIOJIB3Ysl €r0 B apu(METUIESCKOM BBIPAKECHUH, TIEC BTOPOH
OTepaH] UIMEET THI int, TO KOMIMIATOP mpeodpa3yeT char B int, 106aBiss
BTOpOI OalT W AyONMpys 3HAKOBBIH OWT (KpaiiHWI cieBa) char B KaXIoM
ourte 100aBICHHOTO 0aiiTa. TO M €CTh 3HAKOBOE PACITUPEHUE.

CymecTByrOT JBa BHAAa ONepalMii CABHra BIPAaBO Ha YPOBHE S3bIKA
accemoOiepa: "apudmeTnueckuil CIBHUT" MaeT BaM 3HAKOBOE pacIIMpeHue (To
3HAa4YCHHUE, YTO OBLIO B KpallHEM JIEBOM OHWTE /IO CABHra, Oy/leT B HEM U IMOCIE
caBura); "IOrMYecKril cIBUT" 3aMOTHSET JIEBBI OUT HyneM. JlaHHOE TIpaBwIIO,
HE3aBUCHMO OT TOTO, apU(METHYCCKHI WU JOTUYECKHI CIBUT Yy Bac, KOTJa
BBl UCHOJB3yeTe oneparop casura Cu/Cu++, 3By4UT OYEHb IMPOCTO: €CIIH BaM
TpeOyeTcsi 3HAKOBOE paCIIUPEHUE, TO JOMyCTUTE, YTO Y Bac MOJIYYHTCS
3allOTHEHWE HYJISIMH. A ecld BaM HYXXHO 3allOJIHCHHE HYJISMH, TO
NpEACTaBbTE, YTO Y BaC MOJYYHIOCH 3HAKOBOE PaCIIUPEHHE.

JlpyruM XOpoUIMM TPHUMEPOM SBISIOTCS BO3BpAIaeMble KOJbI OIIHOOK.
Y AMBHUTEBHOE KOJMYECTBO MPOTPAMMHUCTOB HE 3a00THTCS O MPOBEPKE TOTO,
He BepHyna nu ¢yHKmusa malloc() 3HaueHne NULL TIpH HEJOCTaTKe
CBOOOTHON MaMATH. BBITh MOXKET, OHH IMOJIATal0T, YTO UMEETCsl OECKOHEUHBIH
00beM BHPTYaJIbHOW MaMsTH, HO W3BECTHO, YTO OMIMOKA MOXET C JIETKOCTHIO
BbI3BaTh PE3CPBUPOBAHHME BCEH HMEIONMICHCS MaMsATH, W BBl HUKOTJA HE
oOHapyXHTe 3TOT0, €ClIi He Oy/eTe MPOBEPSATh BO3BpaNIaeMble KOJbI OIMTHOOK.
Ecmu QyHKIHMS MOXET WHAWIHMPOBATH COCTOSHHUE OIIMOKH, TO BBl JIOJIKHBI
JIOITyCTUTb, YTO OMIMOKA MPOM30MAET, 0 MEHBIIEH Mepe, OJHAXKIbI 32 BpeMs
YKU3HH IPOTPAMMBI.

66. KoMnboTepbl He 3HAIOT MATEMATHKH

KOMHBKHEpBI — OTO apH@METquCKHe HUHCTPYMCHTLBI, CJIAaBHBIC CYCTHBLIC
MamuHbel. OHHM HE 3HAIOT MaTEMAaTHKH. HOSTOMY JaX€ TaKue€ IIPOCTLIC
BBIPpAXKCHU, KaK CICAYIOMICC, MOT'YT I[O68.BI/ITB BaM XJIOIIOT:

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

(Ha 16-pa3psigHoif ManivHe X MOJIYyYATCS PaBHBIM -1.32767 — 3T0 OX7£££.
YMHOKEHHE Ha 2 — Ha caMOM JleJie CHIBWT BIE€BO Ha OIWH OWT, JaeT B
pesynbrate Oxfffe — oTpumarenpHoe uucio. JleleHne Ha JABa SBISAETCA
apu(METHYECKUM CABHIOM BIPaBO C TapaHTUPOBAHHBIM  3HAKOBBIM
paciiMpeHreM, U Tak Bbl MosryyaeTe Tenepb OxXE££ £ wm -1). [ToaToMy BaskHO
KaXIbI pa3 TpU BBHIOJHEHUH apUPMETUYECKUX BBIYHUCICHUIN YUUTHIBATH
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OTPaHMYEHUS] KOMITBIOTEPHOW CUCTEMBI. EcCIM BB NMPOU3BOJIUTE YMHOXKECHHE
nepes IeJIeHUeM, TO MPU ITOM PUCKYETe BBIMTHU 3a Mpeeibl pa3psaHOCTH MU
COXPAHEHUHU pe3yNbTaTa; €CIM Bbl CHayajga JEJINTE, TO PUCKYETE CIIy4alHO
OKPYTJUTh pE3ydbTaT 10 HyJds; W Tak janee. YHUCICHHBIM MeEToJaM JUIs
KOMITHIOTEPOB TOCBSAIICHBI I€JIbIe KHUTH, U BaM HY)KHO MPOYUTATH XOTS ObI
OJIHY U3 HUX, €CJIM B BallIUX MPOrpaMMax MHOTO MaT€MAaTHUKH.

Bl Takke AOKHBI 3HATh MEJIKUE TPEXU CBOETO S3bIKA TPOIPaMMHUPOBAHUS.
B Cu, nHampumep, mnpeoOpa3oBaHHE THUIIOB BBINOJHACTCA MO MPUHIIMITY
"omepatop 3a omepatopoM". S omgHaXABl TOTpaTHWJI yTPO, TMBITAsICh
pa3o0paThCs, oueMy CIeAyIOUINI KOl HUYEro He JIenaeT:

long x;

X &= Oxffff; // oumcTurh BCE, KpoMe MiaguMxX 16-Tu OUT
// 32-6urHoro Tuna long.

Kommbrotep umen 16-6utoBblit T int u 32-6utoBslil TN long. KoHcraHnTa
Oxffff tuna int ¢ apupmernueckum 3HaueHueM -1. Kommunstop Cu npu
TPaHCISAUUU &= OOHApyKMBaJl pa3Hble THUMBl ONEPAHIOB U TMOITOMY
npeoOpazoBeiBa int B long. -1 B Tule long MPENCTaBISCTCS Kak
OxfEfEffE£E££ £, modTOMy JIoTMUecKas onepanus ¥ He umena apdekra. ITo Kak
pa3 TOT cmocob, KOTOPHIM H JOJDKEH paboTaTh JaHHBIA  S3BIK
nporpaMMupoBanus. S mpocto 00 3TOM He moayMal.

3aMeTbTe, YTO BBl HE MOKETE HCIPABUTH 3Ty CUTYAlMIO IMPHUBEICHUEM
THHOB. Bce, d4Yro pemaer CclIenyromMid KO, 3TO 3aMEHSAET HESIBHOE
npeobpazoBanue THma siBHbIM. Ho, TeM He MeHee, TPOUCXOAUT TO KE CaMOe:

x &= (long)Oxffff;

E,[[I/IHCTBeHHBIM MCTOAOM PCUICHUA 3TOU HpOﬁJ’IeMBI ABJISACTCA:
x &= OxXffffUL;

nin paBHOL[eHHBIﬁ cMYy.

66.1. PaccuuThIBaiiTe HA HEBO3MOKHOE

OnepaTop switch Bcerga Jo/DKEH UMETh MMpEAJIOKCHNUE C KIIFOUYEBBIM CJIOBOM
default nua CUTyallUu I10 YMOJIYaHHIO, OCOOEHHO €clIH 3Ta cuTyalnusa HC
JOJIKHA BO3HUKATh:

f( int 1 ) // mepeMeHHasa 1 OOJXHA MMEThb 3HaueHue 1 wuiam 2.

{

switch( i )

{

case 1: cpmeyaTb_HedTO () ; break;
case 2: cpeyaTb_HedTo npyroe () ; break;
default:

fprintf (stderr, "BuyTpenHsas oumbka B f(): HeBepHOe
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3HaueHme 1 (&d)", 1 );
exit( -1 );

}

To xe camoe oTHOCHTCA K OsokaM if/else, paboTarommM B MaHepe, CXOKEH
¢ oneparopoM switch.
B mukie takke Hy)XHa IpoBepka Ha HeBeposTHoe. Crexyromuii pparmMeHT

pa0oTaeT, Jake eciu i NMepBOHAYAIBHO PaBHO O — YEro Mo ujaee ObITh He
JOJIKHO:
f( int 1 ) // TepeMeHHas 1 HOJXKHA OHITHL [IOJIOXUTEJILHOM
while ( --1 >= 0 )

coenaTb_HedTo () ;

}

KoncTpykmus while (--1) MeHee HaJe)KHA, TaK KaK OHA JaeT Y)KaCHBIN cOOM
B ClIy4ae, €Ciy i cHadasia paBHO 0.

66.2. Bcerna nposepsiiite KOJAbl BO3BPATa OIIUOKHU

D10 momkHO ObITh oueBHHO, HO KomMuTeT ISO/ANSI o Cu++ morpebosan,
4TOOBI ONEpaTop new BBI3BIBAI HCKIIOYCHHE, €CIM OH HE CMOT BBIJIEIUTH
namsiTh, MOTOMY 4YTO OBLIO YCTaHOBJIEHO, YTO YAMBUTEIHLHOE MHOMXECTBO
OmIMOOK BO BpeMs BBITIONIHEHUS B PEANTbHBIX MPOTrpaMMax BBI3BAHO TEM, YTO
JFO/IA HE MOTPYAWINCH IPOBEPUTH, HE BO3BPATUII JIM new 3HaueHne NULL.

MHe TakKe J0BENOCh BHIETh MHOXKECTBO MPOTPaMM, B KOTOPBIX JIFOAHU HE
M03a00TIIINCH TTOCMOTPETh, cpaboTtana i GyHkusa fopen(), mepea TeM Kak
HauaTh M0JIb30BaThCS yKa3areaem FILE.

67. U30eraiiTe IBHO BpEMEHHBIX NMePeMEHHbIX

BoNbIIMHCTBO MEPEMEHHBIX, HCIIOIB3yEMBbIX JIMIIb OJUH pa3, MOMaJatoT B ATy
KaTeroputo. Hanpumep, BMecTo:

int x = *p++;
£(x );

JIOJI’KHO OBITh:

£f( *p++ );

Penxo OwiBaeT, 4yTO TMOJE3HA sSIBHAS BPEMEHHAs MIEPEMEHHAs, €CIIU BaM HYXXHO
TapaHTHPOBATh TOPSAOK BBIYUCICHUM, WM €CJIH BBIPAKCHHE IPOCTO TaKOe
JUIMHHOE, YTO €ro HEBO3MOXXHO IIpOYUTaTh. B mocieqHeM ciaydae uMs
MIEPEeMEHHOM acT TMOJIe3HYI0 WHGpOpMAIio U, Oymydu BhIOpaHO MPaBHILHO,
MOJET YCTPaHHTh HEOOXOIMMOCTh B KOMMEHTapuu. Hampumep, BbI MOXeTe
3aMEHUTD:
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f( Coefficient of 1ift * (0.5 * RHO * square(v)) );
// mepemare byuxuuy f () obpasyniyilocs MNONBEMHYI CUITY

Ha:

double 1lift = Coefficient of 1ift * (0.5 * RHO * square(v));

£( 1ift );
310 IMpaBHUJIO HE 3alp€IIa€T HU OAHO H3 HOI[O6HI>IX HpHMeHeHHﬁ, a SABJISICTCA,
CKOpee, BEIPOKIECHHBIM CIIY9aeM TOTO, YTO YIIOMSIHYTO MHOW BHA4alIe.

68. He Hy:KHO Maru4ecKux 4uceJ

B ocHOBHOM TeKCTe Bamieil mporpaMmbl He TOJDKHO OBITh YHCEN B IBHOM BHJIE.
Hcnonp3yiiTe nepeyrcauTeNb WIA KOHCTAHTY AJsi TOTO, YTOOBI JIaTh YHUCIY
cuMBOJIMYecKoe M. (S y)xe 0OBACHSII, ToYeMy AJIst 3TOTO HE OYEHb XOPOIIO
npuMmeHaTh #define). TyT ecTh ABa mpeumymiecTna:

o CHMBOJIMYECKOE MM ACJIaCT BCIIUMYUHY CaMOﬂOKyMCHTpreMOﬁ, YCTpaHAAa
HCOGXOI[I/IMOCTB B KOMMCHTAapHH.

e Ecmu yuciuo HCIIOJIB3YCTCA 0ojee yeM B OOIHOM MECTC, TO MCHATH HYXXHO
JIMOIb OJTHO MECTO — ONPECACIICHNEC KOHCTAHTHI.

51 unoOT! Ja ACJIa0 UCKIIIOYCHHUE U3 OTOI'0 IpaBujia AJIs JIOKAJIbHBIX IICPECMEHHBIX.

Hanpumep, B ciemyromem GpparMenTe uCHoab3yeTcs Marndeckoe ancio (128):
£0)

{

char buf[128]

fgets( buf, sizeof (buf) / sizeof (*buf), stdin );
S ucnionws3oBan sizeof () B BeI30BE fgets (), MOATOMY U3MEHEHHS pa3Mepa
MaccuBa  aBTOMAaTHYECKH  OTpaxkarorcs B mporpamme. JloGasieHue
JOTIOTHUTEIBPHOTO  WACHTH(HUKATOpa I XpaHEHHWs] pa3Mepa J00aBUT
HU3JIAIIHIOKO CIIOKHOCTb.

69. He nenaiiTe npeanmosiokeHni o pazmepax

Kiaccnueckoii mpoGiemoii sBisieTcs KO, UCXOANTUN U3 TOTO, YTO THUM int
umeeT pasmep 32 ourta. Cieayromuii pparMeHT He paboTaeT, eciiu y Bac 32-
OWTHBIN yKa3aTenb U 16-OUTHBIN THIT int (YTO MOXKET OBITh IPU APXUTEKTYpE
Intel 80x86):

d7ub1e al[1000], *p = a;

/

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

bonee TpynHo ynoBuMma Takas npobiema B Cu (o He B Cut+):
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0

doesnt_work( 0 );

g
{
}

doesnt_work ( char *p )

{

if( !'p ) // BepoaTHO He paboTaeT

//

Komnwiarop cornamaercs ¢ 3TUM BBI30BOM, NOTOMY uTO B CH pa3peleHsl
CCBUIKM Briepen (M He pazpemieHbl B Cut+, Tak 4TO TaM 3TO He mpodiema). 0
— 3TO TUN int, MO3TOMYy B cTeKk nomemaercs 16-6utoBblii 00BekT. Ho
byHkuMsa oxuaaer 32-OUTHBINA yKazaresb, IO3TOMY OHa UCHOJb3yeT 16 OUT u3
CTeKa W J00aBIIIeT K HUM emie 16 OMT BCIKOTO Mycopa ISl CO3MaHus 32-
outHoro ykaszatens. BepostHee Bcero, uto if (!p) JacT JOXKHBIA pe3yibTar,
TaK Kak ToJbKo 16 6ut u3 32 OyayT paBHHI 0.
TpaguurOHHOE pEMIEHHE COCTOUT B UCITONIB30BaHNU typedef :

typedef int word; // Bcerma 16 Our
typedef long dword; // BCcerma 32 6wura.

[Tocne dero BBl MOXKETE TIOMEHSTH OmNeparopel typedef B HOBOH
OIIEPALIMOHHON Cpefie, YTOObI rapaHTHPOBATh, YTO word MO-TIPEKHEMY HUMEET
pasmep 16 Out, a dword — 32 Owra. Jns 32-pa3psaHOil CHCTEMBI
npeIbIAyIIee MOXKET ObITh IEPEOTPEICIICHO KaK:

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

Jpyras cBsi3aHHAas C pa3MEpHOCTHIO YacoBasi OomOa crpsTaHa B TOM CIIOCOOE,
koTopeiM B ANSI Cu obecneunBaercsi paboTa ¢ MHOCTPAHHBIMH SI3BIKAMH.
ANSI Cu onpenensier Tun wchar t st paboTsl ¢ pacIIMPEHHBIMUA HabopaMu
cumBoiioB Tuna Unicode — HOBOro 16-0MTHOr0 MHOTOHAIIMOHAJILHOTO HAabopa
cumBonioB. Cranymapt ANSI Cu Takxke yTBEp:KIaeT, 4TO Mepej] CTPOKOW ¢
paclIMpeHHbBIMU CHUMBOJIAMHU JOJKEH CTOATh cuMBOJI L. Microsoft u apyrue
MOCTAaBIIUKNA KOMITWJIATOPOB CTaparloTCs MOMOYb BaM MHCATh IEPEHOCHMBIE
MPOrpaMMBl, IIpelycCMaTpUBasi MaKpOChl TUMA!
#ifdef UNICODE
typedef wchar t TCHAR
# define T (x) Li##x
#else
typedef char TCHAR

# define T(x) x
#endif

Ecnu koHcTaHTa UNICODE He onpezesieHa, TO OnepaTop:
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_TCHAR *p = _T("menal 4To_HyxXHO") ;

HUMECT 3HAYCHUC:

char *p = "pesall 4TO HyXHO";

Ecnu xoucranrta _UNI CODE ompeneiieHa, TOT Xe caMbIit OorIepaTop Mmojrydact
3HA4YCHUC!:

wchar t *p = L"pesal 4TO HYXHO";

[Toka Bce xopomro. Bel Teneps MokeTe MONMPOOOBaTh MEPEHECTH BaIly CTAPYIO
nporpammy B cpenry Unicode, mpocTo UCHOJB3YsI CBOM PelakTop JUIsl 3aMEHbI
BCEX 9K3eMIUIIPOB char Ha TCHAR M MOMEIIEHHUS BCEX CTPOKOBBIX KOHCTAHT
B CKOOkH T (). [Ipobmema cocToWT B TOM, YTO TaKOH KOJ, Kak HIKe (B
KOTOpOM Bce _TCHAR nepBOHa4YalbHO ObUIN TUIIA char), Oojiee He paboTaeT:
_TCHAR str([4];
//

int max_chars = sizeof (str); // npennomaraer, uro Tun char
// wmeer pasMep 1 BanT

Tun TCHAR Oyaer uMeTh pa3mep 2 OaiiTa IpU ONpPEIEIEHHONW KOHCTAHTE
_UNICODE, MO3TOMY YHCJIO CHMBOJIOB Yy Bac OyIeT OmpeiesieHO B JBa pas3a
OOJBIIMM, YEM €CTh Ha caMOM Jiene. J{JIsl UCIpaBlIeHUs] CUTYallld Bbl JIOJKHBI
BOCIIOJIb30BAaThCS CAEAYIOLIIMM BapUAHTOM:

int max_chars = sizeof (str) / sizeof (*str);

70. Onacaiitech NpuBeeHNS] TUNOB (CIIOPHbIE BOMPOCHI
Cn)

OmnepaTop mpuBeneHHUs] THIIOB YaCcTO IMOHMMAETCs HeNpaBWiIbHO. [IpuBenenue
TUNIOB ~ He  YKasvlgaem  KOMIOWIATOPY  '"CUMTaTh 3Ty  HNEPEMEHHYIO
MpuHaAJIeKamen Kk aromy Tumy". OHO JIOJDKHO paccMaTpUBaThCs KaK Omeparus
8peMeHU  BbINONHEHUA, KOTOpas CO3/1aeT BPEMEHHYI IEpEeMEHHYI0 THIIA,
OTIPENIeIEHHOTO JUISI TPUBEACHUS, 3aT€M WHHUIUAIN3UPYET 3Ty BPEMEHHYIO
nepeMeHHyo ot omnepanga. B Cut+, KOHEYHO, 3Ta MHUIMATU3ALUS MOXKET
00epHYThCS OUCHb OOJIBIIMMHU HAKIaTHBIMH PACXOJaMHU, TaK KaK BO3MOXKEH
BBI30B KOHCTPYKTODA.

[TepBoe MecTO, Tre HEBepHOE TMOHMMAHHE IPUBEICHUS THUIIOB MOXKET
HaBjJeub Ha Bac HENPHUATHOCTH, Haxoautrcs B Cu, rae He TpedyroTces
npototunel  GyHKIMA. Korma KOMOWIATOp HaXOMWUT BBI3OB (QYHKIHUU 0e3
MPEIIIeCTBYIOUIEr0 NPOTOTUIIA, TO MOJIaraeT, YTo 3Ta (YHKIMS BO3BpAIIACT
tin int. B cnenmyromem ¢parmente xe cogopumcs "malloc () Ha caMOM
JieJyie BO3BpalaeT yKa3arTesb, a He Tl int":

int *p = (int *) malloc( sizeof (int) );
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a, cKkopee, KOJl TOBOPHT s mojararo, 4to malloc () BO3BpalaeT THI int, Tak
KaKk TyT HET NpEeIIIECTBYIOMIEr0 MNPOTOTHIIA, W THpeoldpasylo 3TOT int B
yKaszaTemb JUIsl IPUCBAaUBaHUs ero 3HadeHus p". Ecim Tum int mmeer pasmep
16 O6ur, a ykazarenb 32-OMTOBBIM, TO BBl TeNeph B IIyOOKOH Jyke. BrI3oB
malloc () MOXKET BEpHYTh U 32-OMTOBBII yKa3aTelb, HO TaK KaK KOMITUISTOP
moJlaraet, 4ro malloc () Bo3Bpam@aeT 16-OMTOBEINM int, TO OH UTHOPUPYET
octanpHbIe 16 OWT. 3aTeM KOMITWIISITOP 00pe3aeT BO3BpAIIEHHOE 3HAYCHHE 10
16-6ur u mpeoOpasyeT ero B 32-OMTOBBI THUN int NPUHATBIM Yy HErO
croco0oM, OOBIYHO 3amoyHss crapmue 16 Outr Hymsimu. Eciam ykaszarenb
comepkan anpec Oospmie, yemM Oxffff, 4TO BEepoOATHO I OONBITMHCTBA
KOMITBIOTEPOB, TO BBl MPOCTO TepsieTe crapiiie OWThl. ETMHCTBEHHBIM
CHOCOOOM  yperyaupOBaHUS 3TOM MpoOJieMbl SBISIETCA yKa3aHWEe s
malloc () COOTBETCTBYIOUIETO MPOTOTHIA, KOTOPBIA MOJCKAXET, YTO
malloc () BO3Bpam@aeT yka3aTedb (OOBIYHO ITyTeM BKIIOUeHHs (haiina
<stdlib.h>).

Crenyronmii mpoGiiemMa COCTOUT B TOM, YTO MPEAbIIyIee MPUBEICHIE TUIIA
MOXET OBITh BCTaBJICHO B MPOTPaMMy MPOCTO Uil TOTO, YTOOBI 3aCTaBUTh
3aTKHYTBCS ~ KOMIIWIATOpP,  KOTOPBIM  HaBepHsAKa  OyaeT  BbIIABaTh
NpeaynpeXIeHHe O HECOOTBETCTBHHM THUIIOB, €CJH OIEpaTop NpPUBEACHUS
orcyTcTByeT. llpuBeseHmeM THIOB YacTO 3JO0YNOTPEOISAIOT MOJOOHBIM
00pa3oM — 4YTOOBI 3ariylINTh KOMIWISATOP, BMECTO TOTO, YTOOBI B CAMOM
nene oOpaTuTh BHUMaHHE Ha TpeaynpekaeHue. MHOTHE KOMITWIATOPHI,
HaNpUMEpP, BBIIAIOT MPEIYNpPEXkISHHE O BO3MOKHOM OKPYIJICHHH, BCTPETHB
CIIETYIOIINN KOJ:

f( int x );

//

unsigned vy;

£y )
U MHOTHE MPOTrPaMMUCTBI 3arjyllaT TakoW KOMIIWISATOP MpU ITOMOIIH
f ((int)y). HecmoTpss Ha 3TO, NMpHBEeICHHE THIA HE M3MEHUT TOTO (akxTa,
4ro0 THII unsigned int MOXET coAEp)KaThk TAaKOE€ 3HAYECHHE, KOTOpPOE HE
IIOMECTUTCSA B int CO 3HAKOM, IIO3TOMY PE3YJIBTHPYIOIIWM BBI30B MOXKET HE
cpaboTarsb.

Bor cxonmnas mnpoGnema, CBsf3aHHas C yKa3aTelssMH Ha (YHKIHH.
Crenyronuii Ko, cirydaercs, paboTaeT OTJINYHO:

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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Crnenyronmii MOXOXHUIl KOJ MPOCTO MEYalbHO OTKasbIBaeTcs paborarh 0Oe3
MPETyNPEXTAIOUIETO COOOLICHHUS:

some_object arrayl[ size 1;
void foo( int x );

gsort ( array, size, sizeof (some object),
((*) (void*, void*)) foo);
OyHKIUSA gsort () nepemaer apryMmeHTbl-ykazarenu B foo (), HO foo ()
KIEeT B KadeCcTBE apryMeHTa int, mosTomMy OyJeT HCIOJIb30BaTh 3HAUYCHUE
ykazarenss B KadecTBe int. [lanmpme eme xyxe — foo () BepHET mycop,
KOTOpBIM OyneT MCHONb30BaH gsort (), TaKk KaKk OHA OXXUAAET B KadyecTBe
BO3BpAILla€MOI0 3Ha4eHUs int.

BripaBHMBaHUE TaKXe CBS3aHO C 3aTPyAHEHUSIMH. MHOTHE KOMIIBIOTEPHI
TpeOyIOT, YTOOBI OOBEKTHI OMPECIIEHHBIX THIIOB PACIOJIATaIuCh 10 O0COOBIM
aapecaM. Hampumep, HecMoTps Ha To, uTo 1-0aifToblii TN char MOXeT
pacmnojaraTtbCsi B MaMATH MO JIIOOOMYy ajpecy, 2-0ailToBblii short n0JKEeH
Oyaer uMeTh YeTHbIM ajapec, a 4-0aliTOBbI long — YETHBIM M KpPaTHBIH
yerbipeM. Clenyromuid KoJ BHOBb HE BBIJACT MPENyNPEeKICHUH, HO MOXKET
BBI3BAaTh 3aBHCAHUE KOMIIBIOTEPA BO BPEMS BBIIIOJIHEHHS:

short x;
long *1p = (long*) ( &x );
*1p = 0;
Orta ommbOKa 0coOOEHHO OmMacHa, MOTOMY YTO *1p = O He cpaboTaeT JUIIb

TOT/Ia, KOTJa X OKaKETCsS M0 HEUYETHOMY WIJIM HE KPaTHOMY YETBIPEM aJpecy.
MoseT okazaTbCs, YTO ITOT KOJA OyaeT paboTaTh 0 TeX TOp, IOKa BBl HE
nobaBuTe 00BSIBIEHHE BTOPOH MEepeMEHHOM Trma short cpasy nepen x, nmocie
Yero 3Ta NporpaMma 3aBUCHET.

OnmuH W3 WM3BECTHBIX MHE KOMITHJISITOPOB IIBITACTCS CIIPABHTBCS C ITOM
npoOaeMoil, gakTuyeckn MOAM(DUIUPYS COAEPKUMOE yKaszaTess s TOro,
9TOOBI TAPAHTHPOBATH MPABWIBHBIN agpec B KadecTBe MoOodHOTO dhdexra oT
NpUBEACHUS THIA. [[pyruMu ClIoBaMH, CIEIYIONIMNA KOJI MOT OBl HA CAMOM JIeTie
MOIU(MUTIIPOBATH P

p = (char *) (long *);

71. HemensieHHo oOpadaTbiBaiiTe 0COObIE CIIy4an

[Mummre cBOM adrOpuTMBl TakKUM 00pa3oM, 4YTOObI OHHM 00pabaThIBAIH
BBIPOK/ICHHBIE CITydad HEMEUIEHHO. BOT TpHMBHANBHBIA MpHUMEp TOT0, Kak
cZeNiaTh 3TO HEMPaBUIBHO:

print ( const char *str )

{
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if( !*str ) // HUUETO He mejlaTh, CTpPOKa IMycTa
return;

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

}
Oneparop if TyT HE HYXKEH, MOTOMY 4YTO JTOT CiIy4aid XOpOILIO
o0OpabaThIBaeTCS IUKIIOM while.

Jluctuarn 2 w3 JEMOHCTPUPYIOT Oojiee PEaMCTUYECKHM CLIEHApHid.
JluctuHr 2 onpezenser yMbIIJIEHHO HAUBHBIN 3ar0JI0OBOK CBSI3aHHOIO CIIUCKA U
(bYHKIMIO IS yAaJIEHUS] U3 HETO 3JIEMEHTA.

Jluctunr 2. CBsi3aHHBIN CIIMCOK: BapuaHT 1

1 typedef struct node

2

3 struct node *next, *prev;

4 // ...

5 } node;

6

7 node *head;

8

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

10 {

11 // YoamuTb BJEeMEHT, Ha KOTOPBN yKas3hBaeT remove, U3

12 // chnucka, Ha Hadajo KOTOPOT'O ykKasbBaeT *headp.

13

14 if ( *headp == remove ) // 5ToT sjgeMeHT B HaydaJjle CIMCKA.
15 {

16 if ( remove-snext ) // Ecim »TO He eOMHCTBEHHBII
17 remove->next->prev = NULL; // 2JIeMEHT B CIOMCKE, TO
18 // TmoMecTHTe CcJleny i
19 // 3a HYM 3BJIEeMEHT M[epPBHM
20 // B chomcke.

21 *headp = remove-s>next;

22

23 else // OJeMeHT HaxOoIUTCS B cepenmrHe CIMCKa
24 {

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

26 if ( remove->next )

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

28 }

29 }

Jluctunr 3 pgenmaeTr TO K€ camMoe, HO S MOAM(HUIMPOBAN YyKas3aTelb Ha
IPEIBIIYIIUI IEMEHT B CTPYKType node, MOMECTUB TyJa aJpec MoJsi next
MPEBIIYIIEro 3JeMEHTa BMECTO yKa3aTess Ha BCIO CTPYKTYpY. DTO MPOCTOE
M3MEHEHHE O3HA4yaeT, 4TO IEPBBIA AJIEMEHT OOjblie HE SBISETCS OCOOBIM
ClIy4aeM, IO3TOMY (PYHKLHUSI remove CTAHOBUTCS 3aMETHO MPOIIIE.

CMBICII 3TOTO COCTOMUT B TOM, YTO HE3HAUUTENbHAS NIEpEesKa 3TON 3a7aun
MO3BOJIIET MHE HMCIIOJIb30BATh AJITOPUTM, HE UMEIOIINIA 0COOBIX CIyyaeB, STUM
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caMbIM yripoinas nporpamMmy. KoHeuHo, 3Ta mpocrora He AaeTcst OecIuiaTHO —
TENeph CTAll0 HEBO3MOXXHBIM IEPEMEIICHHE M0 CIUCKY B OOpaTHOM
HAaIpaBJICHUH — HO HaM BeJIb 3TO MOXKET OBITh M HE HYKHO.

JInctunr 3. CBsi3aHHBIN CIMCOK: BapuaHT 2

1 typedef struct node

2

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

5 } node;

6

7 node *head;

8

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

10 {

11 if ( *(remove->prev) = remove->next ) // ecam He B KOHLE

12 remove->next->prev = remove->prev; // comcka, TO YyTOUHUTH
13 // crenmywoumii 3JIeMeHT
14 }

72. He crapaiitech mopaaoBarhb lint

Lint sBisieTcss mporpaMmoili NpoBepku cuHTakcuca st si3bika Cu. (Takoke
umeetcs Bepcust s Cut+ B cpene MS-DOS/Windows. OHa BbITTycKaeTcs
dupmoit  Gimple Software). XoTs 3Tu mnporpaMmbl HEOLUEHUMBI MpHU
UCTIOJIb30BAaHUH BpPEeMs OT BPEMEHH, OHH BBIBOJST TaKylO Ky4dy COOOIIECHHH 00
omunOKax M MpeaynpexIeHUuH, YTO TEKCT Balled MmporpaMMbl OyneT MOYTH
HEBO3MOXKHO IIPOYMTATh, €CIM BBl MOnpoOyere HM30aBUTHCS OT BCEX HHX.
OxkasbIBaeTcs, HyKHO U30eraTh Ko/a, NoJJOOHOTO CIeAyIOUIeMY:

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

TyT BOO6H_IC HET HUYCTO HCBCPHOI'O B [IPUCBAMBAHUHA B LIUKIIC!

while( p = £() )
g(p);

Jla)kKe €CJIM HOBUYOK B IIPOrPaMMHUPOBAHUH MOXKET BOCIIOJIB30BaTHCS CUMBOJIOM
= BMecTO ==. (IIpo6seMbl HOBUYKOB HE JIOJKHBI IPUHUMATHCS BO BHUMAaHHUE,
KOTJIa BBl 00CYXKJJaeTe PEKOMEH/IyeMBbII CTHIIb JUISI OTIBITHBIX PO(ECCHOHAIIOB.
OTO MOX0XkKe Ha MPUHATHE 3aKOHA, KOTOPBIM TpeOyeT, 4ToObI BCe BEIOCHUIIE b
OCHAIIAJINCh OOKOBBIMHU KOJECHKAMH, TOTOMY YTO JIByXJIETHHUM MaibliaMm 0e3
HUX TSKEJIO KaTaThCsl).

S uuTan npeIoKeHWE TOopydYaTh KOMIMIATOPY TOMCK HEOPEKHBIX
NpHUCBauBaHUN (KOTJa BBl HA CAMOM JieJie MOJIpa3yMeBalii CPaBHEHUE) MPOCTO
pa3Menias KOHCTaHTHI B JIeBOW yacTH. Hampumep, crneayrommii ¢pparMeHT gact
OIIMOKY MPH KOMITWISILIUY, €CJIA BbI UCIIOJIb3YETE = BMECTO ==:
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#define MAX 100
//

if ( MAX == x )

//
B 370l mpee ecTh NOCTOMHCTBA, HO S HAxO0Xy, YTO TAKOW KOJ TpYyIHEE
YUTAETCS.

73. IlomemaiiTe Ko, ITMHAMHYECKH PacnpeaesiioIni u
0CBO00KIAIIUNA NAMATH, B OTHOM U TOM Ke MecCTe

YTeukn mamsTH — BBIJCICHHYIO MaMATh 3a0BUTH OCBOOOAWUTH — SIBIISIOTCS
0O0JIBIION TPOOIIEMOId B MPHIIOKEHHUSX, TIPOJIOJIKHTEIBHOCTh PaOOTHl KOTOPBIX
HEe OrpaHMYeHa: cepBepax 0a3 JaHHBIX, TOPTOBBIX aBTOMATaX, ONEPALMOHHBIX
cucteMax M Tak pganee. lmeercss MHOXECTBO CHOCOOOB MJisi TOTO, YTOOBI
OTCJIEKHUBATh 3Ty IpolieMy. MHOTHE IporpaMMbl, HATPUMEDP, MOTUPHIUPYIOT
¢byHkImMo malloc () JUIst CO3MAHMS CIHMCKA BBIACICHHBIX O0JIACTEH MaMsITH,
KOTOPBI MOET TmpocMaTpuBaThcs ¢yHKIUeH free() I TPOBEPKU
3aJIeliCTBOBaHHBIX yKa3zarened. Bul Takke Moxere 10paboTaTh 3aroj0BOYHBIN
daitr, HEOOXOAMMBIH JIsi CONMPOBOXKIICHUS CIHMCKAa BBIICICHHBIX OOIacTen
namsITd, TyTeM T[OMENIeHHs Tyaa HHpopManmuu o TOM, OTKyda OBLIO
npousBeneHo Boienenne namstu. (Ilepemaiite  LINE  u FILE B CBOIO
oTNIaiouHyo0 Bepcrio malloc ()). Coucok BBIIENCHHBIX 00JacTed MaMsTH
JIOJDKEH OBITh MYCT MPH 3aBepIieHNH padoThl nporpammel. Ecim on He mycT, TO
Bbl MOXXETE €ro MPOCMOTPETh U, MO KpaiiHel mepe, pazoOparbesi, Tae ObLia
BBIJICJIEHA 3TA TAMSATh.

OTcnexxuBaHHEe — 3TO XOPOLIO, HO TpeAynpexaeHue iydiie. Ecim ecth
BO3MOXHOCTh, TO BBI JOJDKHBI pa3Memmars free () B TOH ke (YHKIUH, T1e
C/IeTIaH COOTBETCTBYIONIHIA BbI30B malloc (). Hanpumep, ucrnonbs3yiTe 3T0:

void user( void ) // monbp3oBaTesb

{

p = malloc( size );

producer( p ); // M3TOTOBUTEIL
consumer( p ); // moTpebuTesb
free( p );

}

BMCCTO OTOI'O:

void *producer( )

{

void *p = malloc( size );
/7

return p;

}

void consumer ( void *p )

{
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/] ..
free( p );

}

void user( void )

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

}

HecmoTps Ha 3T0, BBl HE CMOXeTe Bcerja jaenarsb nogooHoe Ha Cu. Hanpumep,
MpeAbIAYyIIUE NIPAaBUIa 0 HEMHULMAIN3UPOBAHHBIX IEPEMEHHBIX OTHOCATCA U K
MaMsTH, BIEIeHHONW malloc () . JIyume caenaTs Tak:

some_object *p = allocate and init(); // He Bo3Bpamaer 3HaAUEHNS,
// ecnau maMAaTu HeOOCTaTOYHO.

YeM Tak:
some_object *p = malloc( sizeof (some object) );
if( !'p )
fatal error ("HemocTaTouHo namsaTu!")
init () ;

B Cut++ srta mpobiema pemaeTcst Mpy MOMOIIN KOHCTPYKTOPOB.

74. )_II/IHaMI/I‘IeCKaH naMsATb — A0POroe yioBojadbCTBUEC

Crnenytomieii OCHOBHOHM MpoOIeMoii Tpu UCTIONB30BaHNK malloc () /free ()
(umu new/delete) sBIsSETCS BpeMs, TpeOyemoe s yIpaBieHHUs NaMsThIO;
OHO MOKET OBITh 3HAUUTEIBHBIM. S| OJTHAXK/IbI COKPATHII BPEMsI BHIIIOJIHEHUS HA
50% mnyreM 3aMeHbl MHOTIOYMCIEHHBIX BBI30BOB malloc () u free() Ha
JIpyryto cTpareruto. Hampumep, eciu y Bac €CTh OYeHb aKTUBHO HCIOJIb3yeMast
CTPYKTypa W3 OAMHAKOBBIX OOBEKTOB, TO BBl MOXKETE HCIOJIb30BaTh HEYTO
1o/100HOe KOy U3 JTUCTUHTA 4 /JIsl YIIPaBJICHUS YWICHAMH CTPYKTYPbI TaHHBIX.

JIuctunr 4. YrpasieHnue cOOCTBEHHBIM CIIICKOM BBICBOOOKICHHBIX 3JIEMEHTOB

typedef struct some class

1
2
3 struct some class *next;

4 // ...

5

6 some class;

7

8 static some class *free list = NULL;

L I B R e et R
10 free object( some_class *object )

11 {

12 // BMecTo TOTO, UTOOH MepenaTh NaMATh U3-MO0I OOBEKTA

13 // oyuxkuum free (), cCBAXMUTE ee C HadaJIOM CIIMCKAa

14 // BHICBOBOXIEHHBIX SJIEMEHTOB .

15 object->next = free list;
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16 free list = object;

17 }

18 /) mmmmm e e oo
19 free all objects( )

20 {

21 // BEICBOBOOUTEL BCe OOBEKTHl B CIMCOK BECBOOOXIEHHBIX

22 // sreMeHTOB. COPTMPOBKA 3TUX OOBLEKTOB O 0as30BOMY ampecy
23 // Tepen HaYaJsioM LMKJA YJydllUT CKOPOCTb pPaboTel IO

24 // ocBoBOXmEeHMIO, HO A He mejlal 34ech sToro. (Insa

25 // COPTUPOBKM CBASAHHHEX CIMCKOB MNPEBOCXOIHO MMOOXOIUT

26 // anropurMm Quicksort) .

27

28 some_object *current;
29 while( free list )

30 {

31 current = free list;

32 free list = current->next;

33 free( current );

34 }

35 }

36 /) m e e e e oo
37 some_class *new object ( )

38 {

39 // Ecim B CHOUCKe BEICBODOXIEHHEIX BSJIEMEHTOB MMeeTcd OOLeKT,
40 // TO UCHOJB3yNTe ero. PasMemanTe OOBEKT IOCPEACTBOM

41 // malloc (), TOIBKO €CHAM CIMCOK BHCBODOXIEHHEIX OOBEKTOB
42 // nycr.

43 some_class *object;

44 if( free list )

45 {

46 object = free list; // mnepepamTe naMsaTb Oy OOBEKTA
47 free list = object->next;

48 }

49 else

50 {

51 // BH MOXeTe yJydllMTb IPOU3BOIUTEIJILHOCTL ele 6ojee, ecin
52 // Bymere pasMmemars OOBEKTH B namMaty mno 100, a He mo 1
53 // 3a pasz, HO 3TO ycuoxHuT dyHkumo free all objects() .
54

55 object = malloc( sizeof (some class) );

56 }

57

58 if ( object )

59 // nomMecTuTe 3HeChb MHULMAIMBUPYOIMIA KO
60

61 return object;

62 }

75. TecToBbIE MOANPOrPAMMBI HE 10JKHBI ObITH
HHTEPAKTHUBHBIMHU

Mmue qaCTo IIOKa3bIBaKOT TCCTOBBIC IIporpaMMmBel, UMCHOIINC
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YCOBEPIIICHCTBOBAaHHBI WHTEPAKTHBHBIA HHTepdeiic monp3oBaTens. JTO He
TOJIBKO SIBJISIETCS] TyCTOM TpaTOi BPEMEHH, HO M HE MOXKET OBITh UCIIOJIb30BaHO
JUIsl TIIATEIBHOIO TeCcTHpoBaHMA. Jlroau, cuidmue 3a KiIaBUaTypaMH U
npoOyrole BCE, YTO UM MPHUXOAUT B TOJOBY, HEIOCTATOYHO METOIHYHBI.
[TosTOMy JUIS CHCTEMATHUYECKOTO BBIMONHEHUS (QYHKIHMHA, TMOMIEKAIINX
MIPOBEPKE, JIyUIlIe UCIOJIb30BaTh HEMHTEPAKTUBHYIO TECTOBYIO (DYHKIIHIO.

N, xcratn, He ynamdiiTe 3Ty TECTOBYIO MPOLENYPY; MPOCTO HUCHOIb3YyUTE
npenioxenne #ifdef TEST A BKIIOYEHUS WIM BBIKIIOYEHHS 3TOM
MOJMPOrpaMMbl U3 KOMIWJISIUHU. ECnu BBl MOX0XXKM HAa MEHs, TO BBl YTPOM
yIaJUTe 3Ty TECTOBYIO (QYHKIHMIO, a yXe K o0eay OHa BaM TOHAIO0O0UTHCS
CHOBA, Ja)K€ €CJIM BbI HE MOJIB30BAJINCH €1 MOCJIEIHHE [1BA FOJ1a.

76. CooO1enue 00 ommnuoKe T0JKHO MOACKA3ZBIBATH
M0JIb30BaTEJII0, KAK €€ HCTIPABUTh

Korna-to, Bo Bpemena CP/M, ornamunk DDT nmen enuHCTBEHHOE COOOIICHNE
00 ommbke. He nmeno 3HadeHus, 4TO BBl HATBOPWJIN, OH BCET]a TOBOPHII:

?

Hecmotps Ha 1O, uTO mopoOHast oOpaboTka omHOOK, K CYaCcThiO, OOJbIE HE
ABIISIETCS. HOPMOM, sI BCE e€Ile BIXKY €€, XOTS U ¢ Oojiee NPUXOTIUBBIMHU
ykparieHusiMi. Heckonbko nporpamm minst Windows, MHe NpHHAIJIEKAIIHE,
IPOCTO M3JAIOT 3BYKOBOW CHTHAJ, KOTJa s BBOXKY HEBEpHOE 3HAYCHHE B
JIMaJIOTOBOM OKHE, 3acCTaBlisisi MEHsS rajiaTh, Kakoe K€ 3HaueHHe BepHoe. S
4acTo BHUAEN cooOmeHus 00 omuOKax, KOTOphIE JaBald MHE OOWIBHOE
KOJINYECTBO HMH(POpPMAIMM O TOM, 4YTO s CJeNal HENpaBWIBHO, HE aBas
MOACKAa3KM, KaK 3TO JENaeTcs MpaBWIbHO. B camMoll medyanbHOM CUTyaluu
JIMAJIOTOBOE MEHIO TIpEAJaracT BaM BBECTH YHUCIO, HO KOT/Ia BBl BBOJIUTE
HEBEPHOE YHCII0, OHO BHIBOJIUT TAaKOE COOOIICHHE:

HeBepHOe 3HaueHUe.

0e3 HaMeKa Ha TO, Kakoe 3HaveHue OyaeT BepHbIM. MHOrma auamoroBoe OKHO
OTKa3bIBACTCS 3aKPBITHCS IO TEX TOpP, TIOKA BBl HE BBEJAECTE BEPHOE 3HAUCHHUE.
Wuoraa nporpamma 3axBaThIBA€T YIPABICHHE KOMITBIOTEPOM, M BBl HE MOXKETE
MEePEKITIOUNTLCS B JIPYroe MPUIIOKECHHE, 3aBEpIIMB TO, B KOTOPOM C BaMH
ciyaunach Oema. (B Windows 3T0 "CBOWCTBO" Ha3bIBaeTCs CHCTEMHO-
MOJQJIBHBIM JTUAJIOTOBBIM OKHOM. [loxkamyiicTa, He moiab3yiiTech uM). M BOT BBI
nepes BBIOOPOM: 3aBepIIdTh mporpammy, HakaB Ctrl-C uimm ee SKBHUBaIeHT
(ectm MOXKeTe), OTKIIOYHMTH MUTaHWE WIM HaoOyM HaOupaTh YuciIa Ha
KJIaBUAType J0 TeX TOop, TMOKa BaM HE yJacTcs HATKHYThCS Ha TO, KOTOPOE
YAOBJIETBOPUT MPOrpamMMy BBOJIa JIAaHHBIX. BOMpoc cOCTOUT B TOM, UTO 3ailiMET
y Bac 0OJIbIIE BPEMEHHU: TIOBTOPUTH TTOCIEIHIE TPH Yaca pabOThI, KOTOPYIO BB
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HE TOJyMaJId COXPAaHUTHh MEPE]l BHI30BOM JHAJIOTOBOTO OKHA, WJIM MOTPATHTh
elie TpU vaca, urpasi B "XOJIOTHO-TOPSIU0" ¢ AMATOTOBBIM OKHOM. DTO KakK pas
Ta CUTYaIHsl, U3-3a KOTOPOH Y KOMITBIOTEPOB JypHasi CliaBa.

CooOuienne 06 ommMOKe JOIKHO MOJICKA3bIBaTh BaM, KaK HCIPABUTH ATY
CUTYAITUIO, YTO-HUOY/Ib THTIA!

Umciia OOJDKHBL OBITH B IOuanas3oHe OT 17 1o 63 BKJIIOUUTEJIBHO.

HJINA:

JaTel IOJIXHEL MMETb @OpMaT OJO0-MM-T'I'T'T .

Jomken OBITh Kakoii-To cmoco6 (tuma ximaBumu "help/cmpaBka") mois
MOJTY4eHUs! JIOMIOJHUTENBHOW MH(pOpMAIK, ecli OHa BaM HykHa. Hakoner, y
Bac JIOJDKEH OBITH CITOCO0 0€301acHOTo MpeKpalieHus mporecca BBoIa JaHHBIX
(Tuna xknaBumu "Beixon").

77. He BbIBOMTE COO0IIEHHUSI 00 OIIUOKeE, €CJIM OHA
HCTIPpaBUMA

bubmmoTeunsie moanmporpaMmbl (M OOJBIIMHCTBO TOAPOTPAMM Ha SI3BIKAX
HU3KOTO YPOBHS) HE JOJKHBI BBIBOAWTH cO0OmeHWH 00 omubkax. OHH
JOJDKHBI  BO3BpallaTh KOJ ONIMOKH, KOTOPBI MOXET OBITh TPOBEpPEH
BbI3bIBatoNIe monamporpamMmmoil. Takum crmocoOoM 3Ta MOAMPOrpaMMa MOXKET
MPEINPUHATh KaKUe-TO KOPPEKTUpYIoNIHe JaelcTBusA. Hampumep, ecnm
peKkypcuBHas (PYHKIHSI-COPTUPOBIIUK cooOmmiaa o0 omubKke, BBIAAL 3a
mpenensl CTeKa, TO BBI3BABIIAS €€ TIOAIpOoTrpaMMa HE CMOXKET TOIBITaThCS
3aHOBO BBIMIOJIHUTH COPTUPOBKY C HUCIIOJIb30BAHUEM JIPYTOr'0, HEPEKYPCUBHOTO
anroputMma. [lonp3oBaTens MODKEH YBHIETh COOOIMIEeHWE 00 OmmoOKe, maxke
€CJIM BTOPAsi OIBITKA COPTUPOBKH OY/IET YAa4HOM.

78. He ucnoJib3yiiTe CMCTEMHO-3aBUCUMBbIX (PYHKIMIA
JJIA cO001eHni 00 ommndKax

MHorue cpensl C OKOHHBIM HHTep(deiicoM He MOIACpPKUBAIOT IOHATHUS
CTaHJAPTHOTO YCTPOWMCTBA JJIsi BBIBOJIA WM JUIsi COOOIIeHnH 00 ommbOkax. (B
ATHX Cpelax BBI3OBHI printf () mmm fprintf (stderr, ...) OOBIYHO
urHopupyrotcs). Eciin Bel OyieTe OCHOBBIBATHCS Ha JOTaJIKax O CBOEH cpene,
TO OOHApPYXKUTE, YTO BaM HEOOXOJMMBI 3HAYUTEIHHBIC JTOPAOOTKH MPOCTO IS
TOT0, YTOOBI NIEPEKOMITHIMPOBATH KO JIIsl HOBOM CPEJIbI).

MuHHMYM BalIel 3aliiuThl MOKET ObITh TAKHM:

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

MOCJIE YEro UCTOJIb3YUTE:
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if ( some_error )
error ("TyT uTOo-TO He Tak ") ;
terminate( -1 );

}

Bort Gostee rubkoe pemnienue:

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

#ifdef WINDOWS
void error( const char* format, ... )
{
char buf [255]; // Hameemcs, 4YTO Takoil pasMep OyneT
// mocraroueH
va_list args;
va_start( args, format );
if( vsprintf( buf, format, args ) < sizeof (buf) )
: :MessageBox (NULL,buf, "*** OIVEKA ***m,
MB OK | MB_ICONEXCLAMATION ) ;
else

{

:MessageBox (NULL,
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"[lepenonHeHre Oydepa HNpM nedaTtm coobmeHmus o6 ommbke.",

"daTanbHasg ommbka',
MB OK | MB_ICONEXCLAMATION ) ;
ExitProcess( -1 );
va_end( args );
#elif MOTIF
// 3mech ciemyeT QyHKUMA 0BpaboOTKM OWMOKM, MCHIOJIb3yeMas
// OC Motif
f#telse
void error( const char* format, ... )
va_list args;
va_start ( args, format );
viprintf (stderr, format, args );
va_end ( args );

}

#endif



Yactb

Ipenpoueccop

Mmuorue cBoiictBa si3pika Cu++ nemaior npenporeccop Cu MeHee BaKHBIM,
4eM OH ObLT MO Tpaauiuu. TeM He MeHee, MPErpoIeccop HHOT/IA HYKEH Jaxe
B mporpamme Ha Cu++ U, €CTECTBEHHO, OCTAE€TCS HEOTHEMIIEMOM YacThIO
nporpammupoBanuss Ha Cu. [lpaBuna B 3TOH TJ1aBe KHUTH ITOCBSIICHBI
NPaBUWIBHOMY HCIOJIB30BAHUIO MPEIPOLIECCOpA.

51 nomkeH ckaszarh, YTO MHOTHE M3 T€X MAaKpOCOB, KOTOPbIE MHE MPUIILIOCH
BUETh, HMMEIOT JOBOJIBHO COMHHTENIbHBIE OCHOBAHMS C TOYKH 3PEHUS
y1000YUTaEMOCTH U COMPOBOXKIECHHS. S YacTO MPEANOYUTA0 HE TI0JIH30BATHCS
MaKpOCOM, €CJIM SKBHBAJCHTHas (DYHKIHUS CIENaeT Ty e caMmyio padoTy B
Oonee ymoOounmTaeMoil MaHepe, M HHKOIJa HE XO0Yy HCIOJIBb30BaTh MakKpoc,
BBI3bIBatONIMA TI000UYHBINA 3]dexT (Oymer paccmorpeHo Hmke). B Cut+ 4
HUK020a HE TIOJNb3YIOCh MaKpoCaMH C TapaMeTpaMH, HCIONb3ys BMECTO HUX
BCTpoeHHBbIE (inline) (GyHKIMH WM TIa0JIOHBI, KOTOPBIC PACHIHPSIOTCS
KOMITWJISITOPOM 0 BCTPOCHHBIX (pyHKIMHA. Makpoc ¢ mapameTpamu Jaxe B
si3pike CH JTOJDKEH OBITh METOIOM, HCIIONIb3YEeMbIM JIUIIb B KpaiiHeM ciydae. B
Makpocax TPyIHO OOHapyXHBaTh OMMOKH (TaK KaK OHM HE BBITIOJHSIOTCS B
MOIIATOBOM pPEXHME), MX TPYIAHO YHUTaTh W, B JIy4lIeM CIIydae, CIO0XKHO
compoBOXkAaTh. Mcmonp3yiiTte UX JUIIb TOTAA, KOTJa CKOPOCTH BBIIOJTHEHUS
JNCHCTBUTENFHO  SIBIISIETCSI  KPUTEPHEM, TOATBEPKAAEMBbIM  (aKTHUECKUM
TECTHUPOBAaHHEM KOJa C MX HCIIOJIb30BaHUEM. TakuM oOpa3oM, 3Ta riiaBa KHUTH
CONCPXHT TMpaBWia JJIsI TeX CiIydaeB, TJe TPENpOLEeccop SBISETCS
€IMHCTBEHHBIM PELICHUEM TPOOIIEMBI.
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79. Bce u3 oaHOTO . h (paiija 10J1KHO ObITH UCIIOJIbB30BAHO
B, I10 MEeHbILIeH Mepe, ABYX . c ¢aniax

OTO mpaBWIIO TOBOPUT caMO 3a cedsi — He 3arpoMoXaaiTe o01acTh
ro0aNbHBIX MMEH  WACHTH(HKATOpAaMH, KOTOpbIE HE  HCHOJB3YIOTCS
rio6ansHOo. Ecim maeHTH(UKaTop HE MCIONIb3YyeTCsl BHE TeKymero (aiiia, To
OH JIOJDKCH OOBSIBIISITHCS JIMIIL B OOJIACTH ACHCTBUS Tekymiero ¢aiina. Ecmu
3TOT HE HCIOJIb3YEeMBI COBMECTHO HICHTH()HKATOpP SBISETCS TI00ATBHON
NEPEMEHHON WK (QYHKIIUEH, TO OH JIOJKCH OBITh OOBSIBIICH CTATUYECKUM.

3aMeTbTe, 4TO CTaTHYecKHe (YHKINU HaXOIAT MpUMeHeHne naxke B Cut+.
Hmeercss TEHICHIUS TOMEIIATh BCE OCHOBHBIC (DYHKIIMHU, HCIIOJb3YeMbIe
MOO0BIM U3 00pabOTYMKOB COOOIEHHH, B COOCTBEHHO OIpeeNieHre Kiacca.
WHornma nokanpHasi cTatuveckas QyHKIus B (aiine .cpp nemaer 3Ty padbory
TaK K€ XOpOIIO, U HET HYXIbI 3aTrPOMOKAATh MPOTOTUIIOM 3TOH (DYHKIIUU
oIpezieJIeHUe Kiacca.

80. Ucnosb3yiiTe BJI0KEeHHbIE IMPEKTUBbI #include

XoTsi OOJNBIMMHCTBO W3 TMPAaBWJI B ATOW TJIaBE TOBOPAT BaM, Kak H30exaTh
WCITOJIB30BaHUS MPEIPOIeccopa, MEXaHU3M BKIIOUCHUS (HalIoB JUPEKTHBOM
#include sBusercs oOs3aTenbHON (YyHKIMEH mpernporeccopa kak B Cu, Tak
u B Cu++. Tem HEe MeHee, Taxke 371eCh CYIMECTBYIOT MTPOOIEMEI.

DTO Ha caMOM Jieie Tioxas ujes - TpeboBaTh, 4TOOBI KTO-HUOY b BKITIOUAT
daitn, crmocoOHBIN BKIIOYaTh B cebs ciemyrommuid. Sl Bcerma pacrosararo
IUpeKTHBBl #include 0e3 OMPEACICHHOTO MOPSAKA WA 3a0bIBAI0 BCTABHUTH
onny u3 HuX. CrnegoBaTellbHO, 3ar0JIOBOYHBIN (pailyl JOMKEH BCcerja BKIIOYATh
Te (¢aiuibl, KOTOpPhIE ONPENENSIOT TO, YTO WCIOJB3YEeTCI B TEKYIIEM
3arojoBoyHOM (aiine. BeaeacTBue Toro, 4To MOTYT BO3HHMKHYTH MPOOJIEMBI,
€CJTM KOMITIWJIATOP TPOYUTAET KaKohH-HUOyb . h ¢aiin Oonee oaHOTO pasa, BbI
JOJKHBI TIPEJIIPUHSATE IIary IS IPEIOTBPANICHIS] MHOTOKPAaTHOH 00pabOTKH
OJIHOTO U TOTO ke (paitna. [TomemnaiiTe cTpoku ThmAa:

#ifndef FILENAME H
#define FILENAME H

B HavyaJie Ka)XI0T0 3aroJIOBOYHOTO (aiiia, ¥ BCTABJISITE COOTBETCTBEHHO:
#endif // FILENAME H
B KOHIe. Tak Kak KOHcTaHTa FILENAME H OyzmeT yxXe OmpeieieHa K

MOMEHTY BTOPOM TMOIBITKH Mpemnporeccopa odpaboraTh 3TOT (aiia, TO ero
coJiepKaHue TIPH BTOPOM IIPOXo/ie OyeT MPOUTHOPUPOBAHO.
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81. Bl 10.12KHBI OBITH BCEr/1a CIIOCOOHBI 3AMEeHUTh
Makpoc pyHKuMeH

OTO0 BapwaHT IJIi MakpOCOB TMpaBWiIa "HE HYKHO HEOKHIAaHHOCTeH (0e3
croprpu3oB) ". UTo-To, MOX0Kee BHEIIHE Ha (DYHKIIUIO, JIOJDKHO JIEHCTBOBATH
mo100HO (YHKIHH, TaXKe eClId 3To Ha camoM nese mMakpoc. (I1o atoit npuanae
s MHOTJa MPEINOYHUTAI0 3aIKMChIBATh UMl Makpoca 3arjaBHBIMH OYKBaMH HE
MOJHOCTBIO, €CITM €Tr0 IOBEACHHE CHJIBHO HAllOMUHAeT (QYHKIHIO. XOTS S
BCET/Ia MCIIOJIb3YIO BCE 3arjaBHbIC, €CIIH Y MAKpOCa eCTh MOOOYHBIC AP PEKTHI).
[Tpu 5TOM BO3HHKAET HACKOJIBKO BOIPOCOB.

Bo-mepBbIX, Makpoc HE JIOJDKEH UCIOJIb30BaTh IIEPEMEHHBIC, HE
nepeaaBaeMble B KauecTBE apryMeHTOB. BOT Hamxyqmuil W3 BO3MOXKHBIX
CIOCOOOB B TAKUX OOCTOSITEILCTBAX:

Creyrontuii KoJi HaXOIUTCS B 3aT0JIOBOYHOM (aiie:

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

a aToT — B (aiine . c:

char *f( char *str )

{

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

return p;

31ech I COMPOBOXKJAIOIIETO  IPOrPaMMHUCTa HUMEETCS  HECKOJBKO
HETIPUSITHBIX CIOpNPU30B. BO-MIEpBHIX, MEpEMEHHAs] P IBHO HE UCIOIL3YyETCH,
MO3TOMY TIOSIBJISIETCSI MCKYIIIEHHWE CTEepeTh €€, paspylmas 3TUM KOJI.
AHaNOTHYHO, TIPOrpaMMa pa3pylIuTcs, eciu uMs p OyAeT 3aMEHEHO JIPYTHM.
Haxkowner, OyneT 00bIIoi HEOKUAAHHOCTHIO TO, YTO BBI3OB end (), KOTOPBIHA
BBITJISJIUT BHEIITHE KaK BBI30B O0OBIYHON (pyHKIMH, Oy1eT MOAU(PUITUPOBATH P.

[lepBast MOMBITKA YpETYIUPOBAHUS 3TOW MPOOJIEMBI MOXKET BBITJISIIETh
cienyromuM odpa3om. B 3aronoBounom ¢aiise:

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

u B Qaiine .c:

char *f( char *str )

{

end (str) ;
//

return str;
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Ho teneps Makpoc Bce erie HeoOBICHUMO MOAUDUITPYET Str, a HOpMaJIbHAS
¢yukuus Cu He MoxeT padotath TakuM oOpa3oMm. (Pyukius Cut++ MOKET, HO
He Jo/DKHA. S1 OOBSCHIO MouyeMy B TOW TJlaBe KHWTH, KOTOpas IOCBSIIEHA
Cut+). Jns moaudukanuu cTpoku str B (PyHKIUM BbI JOJDKHBI MEpeaTh B
Hee ee aJipec, MOATOMY TO K€ caMoe JIOJDKHO OBITh MPUMEHNMO K Makpocy. Bot
TpeTuil (HAKOHEL-TO TMpaBWIbHBIN) BapuaHT, B KOTOpPOM Makpoc end ()
MIOTIPOCTY 3aMEHEH (DYHKITHEH ¢ TaKUM Ke UMeHeM. B 3aroioBodyHoM daite:

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

u B Qailne . c:

char *f( char *str )

{

end (&str) ;
//

return str;

}

Bwmecto end (&str) OyAeT mojcTaBIEHO:
while (* (*&p))
++ (*&p)
A *&p — 3TO TO XK€ CaMO€, YTO U P, TAK KaK 3HAKU * U & OTMEHSIOT APYT
JIpyra — o3TOMY MaKpOC B PE3YJIbTaTe JAEJIAET CICIYOLIEe:

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

Bropas npobiema ¢ MakpocoM B posid (PyHKIIMH BO3HUKAET, €CIIH BBI JKEJIaeTe
BBIMIOJIHUTh B Makpoce Oosblle, yeM OAHO aelcTBue. PaccMoTpum Takoii
Makpoc:

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

if( x )

two_things() ;
else

something else() ;

KOTOPBII OyZeT pacuupeH CIEAYIOMKUM o0pa3oM (TyT s mepedopMaTHpoBal,
4TOOBI CACJIATh IMMPOUCXOAAIIECC HEIPHUATHO O“IeBI/II[HBIM):
if (x)
a();
b();
else
something else();
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n

Ber  momywaere coobmieHme 00 ommOke "y else  OTCYTCTBYET
nmpeamecTBytonmii oneparop if". Bel HE MOXeTe pemmTh 3Ty MpodiieMy,
UCTIONB3Ys JHIIb (urypusie ckoOku. [lepeonpenenenne Makpoca CIeayrOmuM
obOpazom:

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

BBIZOBCT TAKOC PACHIMPCHUC!
if( x )

{ a();

} b();

élse

something else() ;
Ota BBI3BIBAIONIAs OECIIOKOMCTBO TOYKA C 3aMATOW — Ta, YTO CIEAYET Mocie
two_things () B BbI30Be Makpoca. [IomMHHTE, YTO TOUKa C 3amATON cama IO
cebe sABNsAeTCA 3aKOHHBIM omepatopoM B Cu. OHa HHYEro He JenaeT, HO OHa
3aKOHHA. BciencTBue 3TOro else MBITAETCS CBS3aThCA C ATOM TOUKOU C
3amsaTod, M BBl [OJlydyaeTe TO Ke camoe 'y else OTCYTCTBYeT
npeanecTByonHii onepatop i £".

He Hy>XHO rOBOpHUTH, YTO, HECMOTPS HA TO, YTO MAKPOC BBITJISAUT MOAOOHO
BBI30BY (DYHKITHH, €TO BBI30B MOXKET HE CONPOBOXKIATHCSA TOUKOM ¢ 3amsaToit. K
CYaCThIO, JUIsl 3TOM mpoOaemMbl UMeeTCs ABa HacTosmux peuienus. [lepBoe u3
HUX  HUCHOJB3yeT  MAJOU3BECTHBIM  omepaTtop  '"MOCIENOBATEIBHOIO
BbIUKCICHUS" (WU 3aISTYIO0):

#define two_things() ( a(), b() )
OTta 3anaras — Ta, 4TO pasACsCT MMOABBIPAKCHUA B I/IHI/I]_[I/IaJ'II/If}I/IpyIOI]_ICﬁ UiIn
WHKPEMEHTHpPYIOLIEN dYacTax omeparopa for. (3amsras, KoTopas pasieiser
apryMeHThl  QYHKIUH, HE SBISETCS ONEPaTOPOM  IOCICIOBATEIHHOTO
BBIqHCHeHHH). OnepaTop IOCJICAOBATCIIBHOI'O BBIYHCIICHHUA BBIIIOJIHACTCA

cJieBa HAMPaBO M MOJy4YaeT 3HAYEHHE CaMOTO MPaBOTO dJEMEHTa B CHHCKE (B
HaIlleM cilydae 3HaueHue, Bo3Bpaiiaemoe b () ). 3anmuchk:

x = (a(),b() );

O3HA4YacT MMPOCTO:

a
x = b();

Ecnu Bam Bce PpaBHO, KaKOC€ 3HAYCHUEC NUMCET MAKPOC, TO BbI MOXKETE CACIATH
HEYTO 1'[0,[{06H0€, HCII0JIb3Y 3HAK IIIFOC BMECTO 3aMsToM. (BI:Ipa)KeHI/ICI
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a()+b();

B OTACIBHON CTPOKE COBEPILEHHO 3aKOHHO Juist CH, rae He TpeOyercs, YTOObI
pe3yabTaT CIOXKEHHs OBbLI TIe-HUOyAbh COXpaHeH). TeM He MeHee, NMPU 3HaKe
IUTIOC TIOPSIIOK BBITIOJIHEHUSI HE TapaHTUpyeTcs; QyHKIus b () MOXET OBITh
BbI3BaHa mnepBod. He mnyrailte DPUOPUTETHI OINEpalui €  MOPSIKOM
BBIMOJIHEHHA. [IpuopUTeT NPOCTO COOOMAET KOMMIHWISTOPY, TIJI€ HESIBHO
pasMemaroTcst Kpyrible cKoOKu. [1opsaoK BBIMONMHEHHS BCTYIAET B CHITY ITOCTIE
TOT0, KaK BCE KPYIJIble CKOOKM OyayT paccTaBlieHbl IO MecTaM. HeBo3MOXKHO
n00aBUTh  JTOTIOJMHHUTENbHBIE CKOOKH K ((a())+(b())). Onepamuit
MOCJIEIOBATEILHOTO ~ BBIYMCICHHUST TapaHTHPOBAHHO BBIMIOJHSIETCS — CJIeBa
HAIpaBo, IIOATOMY B HEM TaKOH MpOoOJIeMBbl HET.

S nomKeH TakkKe OTMETUTh, YTO ONepalus IOCIeA0BaTEILHOTO
BBIYUCIICHHS CIMIIKOM MPHYYJINBA, YTOOBI MOSABIATHCS B HOPMAJIBHOM KOJIE.
S wucnonp3yro ee JMIIb B Makpocax, COMPOBOXIAas BCE OOIIMPHBIMU
KOMMEHTapHUsAMH, OOBSCHSIOIUMHE, YTO MPoUcXoauT. Hukoraa He ucmons3yite
3aIATyI0 TaMm, TJe J0/DKHA OBITh TOYKA K 3amsTol. (S Buaen mrojael, KOTopbie
JIEJTaJii 3TO, YTOOBI HE UCIOJIL30BaTh (PUTYPHBIE CKOOKH, HO 3TO CTPAIITHO JTaXkKe
nepecKa3bIBaTh).

Bropoe pemenne ncnonbiyet GUrypHbie CKOOKH, HO C OJTHOH YIIOBKOM:

#define two_ things ()
do

al();
b();
} while( 0 )

—

if( x )

two_things () ;
else

something else() ;

9TO pacHIupseTcs 10:

if( x )
do

a();
b();
} while ( 0 ) ; // <== Touka C 3aNATOM CBA3HBAETCA C
// omepatopoMm while ( 0 )
else
something else() ;

Bb1 MoskeTe Takxke monpoOoBaTh Tak:

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

HO 5 JyMato, 9To KoMOnHaIms do ¢ while (0) HE3HAYHTEIHHO JIyYIIE.

Tak kak BBl MOXeTe OOBSIBUTH TEPEMEHHYIO IIOCNIe OO0 OTKpPBITON
¢burypHoif cxkoOku, TO y Bac NOSBIAETCS BO3MOXHOCTh HCIOJIb30BAaHUS
MIPEAMIECTBYIOIIET0 METOAA Ul ONPENEIeHUs Makpoca, HMEIEro IIo
CyLIECTBY CBOM COOCTBEHHBIE JIOKaJbHbIE TMEpeMeHHble. PaccMmoTpum
CIIEIYIOMNNA MaKpOC, OCYIIECTBISIONNI OOMEH 3HAUYeHMSIMH MEXIy IBYMS
LEJIOYNCIEHHBIMU IEPEMEHHBIMU

#define swap int (x,y)
do
{
int x##y;
x##y = x;
X = y;
y = xi#y

PP i

while (0)

Coueranue ## sBisieTcs onepaTtopoM kKoHkareHauuu B crangapre ANSI Cu. A
UCIONB3YI0 €ro 37ech UId OOEeCHedeHusi TOro, 4TroObl HMs BpPEMEHHOM
NepEeMEHHON He KOH(IMKTOBAJIO C JIIOOBIM U3 MMEH MCXOJHBIX MEPEMEHHBIX.
IIpu naHHOM BBI30OBE:

swap (laurel, hardy) ;
mperpouecccop BHa4dajJI€ IMOACTABIACT aApPTryMCHThBI OOBIYHBIM IopsAAKOM

(3aMensist x Ha laurel, a y Ha hardy), 1aBast B pe3yJibTaTe CJIeAyIolee uMs
BPEMEHHOMN MepeMEHHOM:

int laurel##hardy;

3aTeM Ipenporeccop yaanseT 3HAKH PEIIeTKH, 1aBast

int laurelhardy;

JloToJIHUTEIbHAS T10JIb3a OT BO3MOXKHOCTH 3aMEHbI MaKpOCOB (DYHKIUSIMHU
3aKirodaercsa B orinanke. MHoOrga Bel XOTHTE, YTOOBI YTO-TO OBLIO MOJ00HO
Makpocy 1o 3(p(HEeKTUBHOCTH, HO BaM HY>KHO TPH OTJAJKE YCTAHOBHTH B HEM
TOUKY mpepbiBanus. Mcmons3yiiTe mis 3toro B Cut++ BcTpoeHHBbIE (DYHKIIHH, &
B CH UCHONIB3YTE CienyIoIue:

#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

Sl 3akoHUy OTO TMpPaBWIO YIOMHHAaHHEM O €€ JBYX NPUYYUIHBBIX
KOHCTPYKIIUSIX, KOTOPbIE WHOTA IOJIE3HBI B MaKpoce, IMPEkK/Ie BCEro MOTOMY,
YTO OHU TIOMOTAIOT MaKpOCY PaCUIMPATHCS B OJJMH ONEPaTOp, YTOOBI N30EKATh
npodiieM ¢ (UTYpPHBIMH CKOOKaMH, PacCMOTPEHHBIX paHee. [l0J0XuM, BBI
XOTUTE, YTOOBI MaKpoC IO BO3MOXXHOCTH pPACIIUPSUICS B €IUHCTBEHHOE
BeIpakeHHe. Oneparop MOCIeI0BaTeIbHOTO BBIYUCICHUS JIOCTUTAeT 3TOTO B
yiep0d YUTaeMOCTH, M Hapsiy C HUM s HUKOTJA HE HCIOJB3YIO (HOPMBI,
NOKa3aHHbIEe B Ta0nuie 1, 1Mo TOH ke MPHYHHE — WX CIUIIKOM TPYJHO YUTATh.
(Konu Ha TO mONLIO, S TaKKe HE HCHOJIB3YI0 UX B MaKpocax, €CIU s MOTY
JOCTHYb KEITaeMOT0 KaKHM-TO JPYTHM CIIOCOOOM).

Tabauma 1. Makpocsl, 5KBUBaJIE€HTHBIE YCIOBHBIM OIl€epaTopam

ITOT KOA: JejaeT T0 :Ke camoe, 4TO u:
(a && £() ) if( a )

£0;
(b || £0 ) if( !b )

£0;
(z? £0 :g90) if( z )

£0);

else
g();

[lepBble aBa BBIpAKEHHS] OMHUPAIOTCS Ha TOT (DAKT, YTO BBIYHUCICHUS B
BBIDOKCHUM C UCIIONB30BaHHEM OIepaluii && © || TapaHTHPOBaHHO
OCYILIECTBIIAIOTCS CJI€BAa HANpaBO M MPEKpalalTCsa Ccpa3dy, KakK TOJBKO
YCTaHABJIMBAETCS UCTHHA WJIU JIOKb. BO3bMEM I IpUMEpa BBIPAKECHHUE & &&
f (). Eciu a 5n0XHO, TO TOrJa HE BaXXKHO, YTO Bo3Bpamiaer f (), Tak Kak Bce
BEIp@XCHHE JIOKHO, €CITM JII00OM W3 €ero OmepaHJ0B 3HAYHAT JIOXKb.
CremoBaTebHO, KOMITUJISTOP HUKOTIA HE BBI30OBET £ (), €CIM & JI0KHO, HO OH
JIOJKEH BBI3BATh f (), eciu a UCTUHHO. To e caMOoe MPUMEHUMO U K Db, HO
31ech £ () BBI3BIBAETCS, €CJIM b, HAIIPOTUB, JIOKHO.

81.1. Onepauus ? : He TO 2Ke camMoe, YTO U OIePaTop

if/else
[Tocnennsist ctpoka B Tabnuie 1 OTHOCHUTCS K JAPYroMy CIIOPHOMY BOTIPOCY.
VYcnoBHas onepanusi — 3TO HpocToil omepatop. OHa KCIONB3YETCs JIUIb B

BBIPDAXKCHUM U TIEpeAaceT 3HaueHUE. YCJIOBHAs ONepalus SBISETCA HE OUYEHb
MPUBBIYHON 3aMEHOM g omepatopa if/else, HO HE MEHee, YEM OMEpPAINH
&& WM | | TIpEeMIIeMBI TS 3aMeHBI TPocToro i f. XoTs OONBIIMHCTBO JTHOEH
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M HC MPUHUMAIOT BO BHUMAaHUC 3aMCHY:
if( z )
i=7;
else
i=k;

Ha:

z && (1 = 3)
z || (1 = k)

MHe 10BelOoCh CIy4ailHO YBUAETH MOJOOHOE ATOMY, HO C HCIIOJIH30BAHUEM
YCJIOBHOM OTIEpalvu:

z ? (1 =73) : (1 =k) ;
Bce npenpimymme ¢parMeHTHI B paBHOW Mepe CIIOCOOHBI COHWTH C TOJKY.
Crnenyroommii KOJI TOKa3bIBaeT, KakK HaJIeKallMM O0pa3oM HCIIOIb30BaTh

YCJIOBHYIO OTIEpAIMIO, U €€ Pe3yNbTaT sicHee (T.€. JIydllle), YeM y PaBHOIIEHHOTO
oneparopa if/else:

i=2z7?3 :k;

81.2. ITomemaiiTe TEJI0 MAKPOCA U €r0 APIYMEHTHI B
KpPYIJible CKOOKH

OTO MPaBWIIO OJHO M3 OCHOBHBIX, HO 5 OOHAPYKWJI, YTO MHOXKECTBO JIOJIEH,
nosnp3ytonuxcs Cu exenHeBHO, ero 3a0bpuii. BoT kiaccuueckas 3aiaya:

#define TWO_K 1024 + 1024

YTO MPHU UCTOIb30BAHUHU B:
10 * TWO K
paciupsieTcs J10:

10* 1024 + 1024

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

Pemaem OTYy 3aZlavy IIPpU IMOMOIIHN KPYIJIbIX CKOOOK:
#define TWO_K (1024 + 1024)

BOT CXO0OHas 3a1ada B CICAYIOIICM (bpaFMCHTC Koaa:
#define SQUARE (X) (x * x)

OnpeneneHo:
SQUARE (y + 1);
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YTO PaCHIUPSIETCS MAaKPOCOM JI0:
vy +1*y +1

1 BBIYHCIIICTCA KakK:
v+ (1L *y) +1

W BHOBB KpyTJIbIe CKOOKHM TPUXOAT Ha TOMOIIb. Clieyrolee orpeneicHne:
#define SQUARE (x) ((x) * (x))

pacmupsieTcs o:
((y + 1) * (y + 1))

82. enum n const Jy4ine, 4eM MaKpoC

JupektuBa #define jomkHa OBITH BallUM TIOCIAEAHUM CPEJICTBOM TIPH
onpeeIcHUN 3HAYEHUS KOHCTAHTHI. Paccmotpum CJICYIOIIYIO
PacCMOTPEHHYIO paHee PacIpOCTPAHCHHYIO OIIHOKY:

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

9TO B pe3ynbrare BbumciaeHus maet 11264 (1024+(1024*10)) Bmecto
Tpebyembix 20480. OnpeneneHue nepeuncacHus TUIA:

enum { two k = 1024 + 1024 };

WJIM KOHCTAHTHI TUIIA:

const int Two k = 1024 + 1024;

HE BBI3BIBAET TPYIHOCTEH, CBS3aHHBIX C MakpocoM. M Kpyrible CKOOKH HE
TpeOyroTCs.

[lepeuncnenne enum Ha HECKOJBKO OYKOB MPEBOCXOAUT KOHCTAHTY: BO-
NEePBBIX, OmpejesieHue const int B s3bike Cu HA caMOM Jielie BBIIEISET
namsITh MO/ TUM int W MHHNUAIM3UpPYET ee. Bbl He MOokeTe MOTUPHUIIUPOBATH
Ty o00NacTeh mNamsATH, HO TNaMATh Mpu d3ToM 3aHsTa. ClemnoBaTenbHO,
ompezenieHue KOHCTaHTHI B CH HETb3s TIOMECTUTh B 3ar0JIOBOYHOM (paiisie; BbI
HYKHO OyJeT BOCHOJb30BaThCsl MOAU(PUKATOPOM extern Kak i Kakoil-
HUOYb TioOanpHON mepeMeHHol. (B Cu++ Bce 3TO HECYIIECTBEHHO, TaK Kak
TaM TaMsTh BBIJEISICTCS JIUIIb TOT/Ia, KOT/Ia BBl ONIPEeNsieTe aapec KOHCTAHThI
WIH TiepeaaeTe ero no ccbuike. Onpenenenus KoHCTaHT B Cu++ MOryT — a Ha
JIeJIe 9acTo M TOJKHBI — TIOMEMIAThCsl B 3ar0JIOBOYHOM (haiine).

[lepeuncnenne oOTAMYAETCS TEM, 4YTO NaMITh Ui HETO HUKOTIAa HE
BeIIensieTcs. [logo0HO Makpocy, OHO MOXET BBIYHCIATHCA BO BpEeMS
koMmusiiuu. CleioBaTeabHO, NMPU HUCHOJIH30BAHUM BaMH TEPEUUCIICHUS HE
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MIPOUCXOUT TTOTEPH MPOU3BOIUTEITHHOCTH.

Bropoii mpobnemoii sBisieTcs mopya 00yiacT rio0aibHeIX UMeH. O0JIacTh
JEUCTBHS TIEPEUNCIICHHS JIETKO OrpaHuYMBaeTcsa. Hampumep, B ciemyroniem
¢dparmenTe kozma nepeurciaeHue default i fAeHCTBYeT JMIIb BHYTPH
bysakmmn £ () :

void £( int 1 )

{

enum { default i = 1024 };

if ( 1i)
i = default i ;

}

B ¢parmenre:

void £( int 1 )

{

#define DEFAULT I 1024

if i)

} 1( = DEFAULT I ;

Makpoc DEFAULT I BHACH BceM (YHKIMSAM, YbH ONPEACICHUS CIEAYIOT
Hocyie  OmpefeNieHnust 3Toro Makpoca. Ecim DEFAULT I ompenensercs B
3arojIoBOYHOM (paiine, To oH OyJIeT BUACH B HECKOJIBKUX (ailiax — Jake eciu
OH HE HCIOJb3yeTCs] KOAOM B ATHX (paiinax. Ta ke camas mpobiiema Kacaercs
TaK)e KOHCTAHTBI, ONPEICICHHOI Ha TI100aJIbHOM YPOBHE.

[lepeuucnurens enum ocobeHHO mojie3eH B Cut+, HOTOMY YTO OH MOXKET
OBITh OTpaHUYEH 00JIACTBIO NEHCTBUS Kilacca M MHUIIMAIN3UPOBATHCS B CAMOM
OTIpeIeIeHUH KJIacca BMECTO KOHCTPYKTOpA. DTH BOMPOCHI PacCMaTpPUBAIOTCS
Janee B TOM 4aCcTH KHHUTH, YTO MOCBSIIeHa mpaBuiaM Cu++.

Haxonern, nepedncinTens MOKET ObITh HCIOIB30BAaH B KAUYECTBE apryMeHTa
oreparopa case W pa3Mmepa mnpu OOBsSBIEHHWH MaccuBa. Hu B omHOW 13
yKa3aHHBIX CHTYalllii KOHCTAHTA UCTIOIb30BAThCS HE MOYKET™.

83. AprymMeHT napamMeTpu3MpOBAHHOI0 MAKPOCA He J0JKEH
MOSABJISITHCSI B IPABOM YacTu 00Jiee OJHOTO pa3a

Maxkpoc SQUARE () gake B cBOeM MOIU(MDUIIMPOBAHHOM BHJIE MPEICTaBUII
BBIIIIE CEPbE3HYI0 NpobiieMy. JlaHo:

#define SQUARE (x) ((x)*(x))

* C osTuMm YTBCPXKACHUEM aBTOpa, TaK MW ClACAyHOIMM 3a HUM [OPUMCPOM

HWHKPECMCHTUPOBAHHNS apryMEHTAa MaKpOCa HEJIb3s COTIaCUThLCA. — Peo.
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Bripaxxenne SQUARE (++x) ABaXIbl HHKpeMeHTUpYeT x. [locie yero makpoc
B 3TOM cllydyae JAaeT HEBEPHBIM pe3ynbTar. Eciu x BHayasie coAepKuT 2, TO
SQUARE (++x) Bblunciasercs kak 3 * 4. Takoe moBeAeHHE €CTb MPHUMEP
nmobouHoro 3ddexra Makpoca — CHTyalldd, KOTJa MakKpoC BeIeT cels
HEO0XUJIaHHO.

SQUARE (++x) TakXke TIOKa3plBacT NPUMEpP CHTyallUHM, B KOTOpPOH
HCIIOJIb30BAHUE MAaKpOca MPOCTO CIHIIKOM PHUCKOBAHHO [IJisi OINPAaBIaHUsA
CIIOKHOCTEH compoBokaeHus. Berpoennas ¢ynkmms Cut+ wim mabioH,
pacimidpsieMblii 10 BCTPOCHHOM (YHKIMM, SBISIOTCA OoJjiee  yIauHBIMHU
pemenusaMu. [laxke B Cu mpocTyio (YHKIMIO C HEYAadHBIMH apryMEHTaMHu
JIerdye CONpOBOXKAAaTh, YEM SKBUBAJIEHTHBIN MaKpoc:

double square( double x )

return x * x;

Ho, TemM He MeHee, y MEHS €CThb CEPbE3HOC COMHEHHE B TOM, 4YTO

HCITIOJIB30BAHHUC (l)yHKLII/II/I IJI1 CKPBITHA TPOCTOI0 YMHOXCHUSA ABJIACTCSA
CTOAIIUM JCJIOM.

83.1. Hukoraa He ucnoJib3yiiTe MAKPOCHI AJISI CHMBOJIbHBIX
KOHCTAHT

Hanpumep:
#define SPACE '

UMEET CMBICJ, €CIU TOJbKO Bbl HAMEPEHBI HCIOJB30BAaTh BMECTO IMpolena
JIpyroi CUMBOJ (Kak eciy OBl BBl HCTIBITHIBAIN, HANPUMED, MPOTPaMMy s
3aMEHbI CUMBOJIOB TaOYJISAIIH).

Huxorpa He nemaire Tak:

#define SPACE 0x20

JleiicTBUTETFHOE 3HAYCHWE CHMBOJBHOW KOHCTAaHTBHI sl mpobema (' ')
U3MEHSIETCS KOMITWISITOPOM TaK, 4YTOObI OHO COOTBETCTBOBAIO ONEPAIIMOHHOMN
cpene, il KOTOpOM BeAeTCd KOMIWIANMA. (s cpenpl, moAnep>KUBArOIIECH
ASCII, ato 3Hauenne OyaeT 0x20, a 1 EBDCDIC — yxe Heuro apyroe. He
JTyMalTe, 9TO y KAaKOTO-TO CHMBOJIa CBOE TIOCTOSIHHOE 3HAYCHHE.
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84. Ecsiu Bce aJIbTEPHATHBBI OTHAJHU, TO UCIIOJIb3yHTE
npenpoueccop
Ms1 yBuauM B riiaBe, nocBsnieHHow Cut+, yto mpemnporneccop Cu He urpaer

6omb1oi ponu B Cu++. X0oTs €CTh HEMHOT'O MECT, I'ie OH BCe ellle Kctatu. Bot
MepBOE U3 HUX:

#ifdef DEBUG

# define D(x) x

#else

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

Bmecto makpoca D () MOACTaBISETCS €ro apryMeHT, €CiIM Bbl 3aHUMAETeCh
OTJIQJKOM, MHAYE OH pacIIUpsETCs 10 MycTON cTpoku. OH UCIOIB3YyeTCs TakK:
£0)

{
}

B nannoM ciy4yae aprymeHTOM D () sIBIsieTCA LEIUMKOM omeparop printf (),
KOTOPBIH HCYe3aeT MOCIIe TOr0, KaK BBl 3aKOHYUTE OTIAJIKY.

Jpyroil mogoOGHBI BapHaHT HCIOJB30BAaHUSI KCTAaTH, KOTJA BBl JIOJIKHBI
MHHUIAAIN3APOBATh T€ HECKOJIBKO HEU30EKHBIX TI00aTbHBIX NEPEMEHHBIX B
Oombiioi mporpamMme. [IpoGiema 3akitoyaeTcsi B CHHXPOHU3AUU 00BSABICHHIMA
TIEPEMEHHBIX (B 3aroJIOBOYHOM (aiisie) ¢ ux onpeneneHusMu (B daine .c), rie
peaibHO BBLAENSETCS MaMATh M TMEepeMEeHHble HHULUAIM3UPYIOTCs. BoT
oOpa3serr 3aroJI0BOYHOTO (haiina:

D( printf ("3To ornamounas muHdpopmauma\n"); )

#ifdef ALLOC

# define I(x) X

# define EXPORTED /* mycro */

#telse

# define I(x) /* mycro */

# define EXPORTED extern

#endif

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

EXPORTED some object glob y I( ("xoHcTpyKTOpP", "apryMeHTH")) ;

B onpeneneHHOM MecTe CBOEl Mporpammsl (st 0OBIYHO Jienato 3To B (aiiie ¢
umeHeM globals.cpp) BB IOMENIAETE CIASAYIONINE CTPOKH:

#define ALLOC
#include "globals.h"

Janee Be3ge BBl MPOCTO BKIOYAaeTe JTOT Gaitm 0e3 mnpeaBapuUTeIbHON
nupektuBsl #define ALLOC. Korma Bel xommunupyere globals.cpp,
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nupektrBa #define ALLOC BBI3BIBAET CIEAYIOIIYIO ITOACTAHOBKY:

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

OtcyrcTBue #define ALLOC Be3/ie NPUBOJUT K CIEAYIOLIEH MOACTAHOBKE:

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

[TocnemnuM TpUMEPOM HUCMONB30BAaHHS —HIpemporieccopa OyIdeT Makpoc

ASSERT (), KOTOpbI BBIBOAUT COOOIIEHHE 00 omuOKe U 3aBepliaeT

IporpaMMy, JIMIIb €CIH Bl OCYHIECTBIsIETe OTNIAAKY (AUpekTHBOi #define

ompeneneHa KoHcTaHTa DEBUG) u apryMeHT ASSERT () uMeeT 3HaudeHue

"moxsp". OH oueHb yHOOEH [Js TECTUPOBAHUS, HANPUMEP, apryMEHTOB THUIA

yKaszarelneu co 3HaueHneM NULL. BapuanT ASSERT () , HCHOJIB3YEMBII B BUJIE:
f( char *p)

{
}

OHpeﬂeﬂﬂeTCﬂCHCHYKHHHNI06p830M2

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

#ifdef DEBUG
#define ASSERT (ycioBue, cooblueHue)

if ( ! (ycnoBme) ) \
{\
fprintf (stderr, "ASSERT (" #ycsioBue ") HE BHIIOJIHEHO "\
"[Pamnm "  FILE ", Crpoka %d]:\n\t%s\n",\
__LINE_, (cooBumenHue) );\
exit( -1 );\
N
else
#telse
# efine ASSERT (c,m) /* nmycto */
#endif

B BeimeykazanHoM npumepe ASSERT () BBIBOAUT CIEIYIOIIYIO CTPOKY NPH
OTPHULIATEILHOM PE3YJIbTaTe IPOBEPKHU:

ASSERT (p) HE BHIIOJIHEHO [®amn whatever.cpp, Crpoka 123]:
f() : HeoxmmauHeni aprymeHT NULL.

U 3aTe€M BBIXOJMUT B BBI3BIBAIOLIYIO0 mporpamMmy. OH MoOJydaeT TeKyllee UM
daiina 1 HOMEp CTPOKM OT HPENpOIeccopa, HCIONb3ys MpeaoNpeIeIeHHbIE
Makpocbl FILE u  LINE . YcioBue, BBI3BIBAIOLICE OTPULATEIIBHBIN
pe3ynbTaT, BRIBOJUTCSA MOCPEACTBOM oreparopa moiaydeHus crpoku ANSI Cu
(cuMBON  #), KOTOpBIM (PaKTUUECKH OKpPY)KAaeT paCIIUPEHHbIA apryMeHT
KaBBbIYKaMU II0CJIE BBIIIOJIHEHUS NOJCTAaHOBKH aprymeHnTta. Ctpoka #yciioBue
pacumupsieTcst 10 "p" B HAcTOsILEM IpuMepe). 3aTeM BCTyHaeT B JEHCTBHE
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oObIyHAst KOHKaTeHanys CTpok CH s CIHSHHUS BMECTE Pa3HBIX CTPOK,
co3/1aBasi €IMHBIN OTPOPMATUPOBAHHBIN apryMeHT it fprintf ().

31ech CleyeT MCIOIb30BaTh MPEMpPOIeccop, MOTOMY YTO BaM HYXKHO
BBIBECTH Ha KOHCOJIb MMs (paiijla ¥ HOMEp CTPOKH, JJIsl KOTOPBIX BBIMOJIHEHA
npoBepka. Berpoennas ¢ynkimst Cu++ MOXKET BBIBECTH JIMIIb UMS TOTO (aiina
C HOMEPOM CTPOKHU, B KOTOPOM OIpeziesieHa BCTPOSHHAst (PyHKITHUSI.

Bce xommumsitopel, nopgepxkuBaromme crangapT ANSI Cu, 10mKHBI
pealin30BbIBaTh MaKpoc assert (expr) B 3aroJIOBOYHOM (Qailne assert.h, HO
makpoc ANSI Cu He MOXeT BBIBOJWTH 3aKa3aHHOE COOOImIeHue 00 ommoKe.
Makpoc ANSI Cu assert () aeicTByeT, eciu He OIpe/eieHa KOHCTaHTa
NDEBUG (BapHaHT MO YMOJTYAaHHIO).



Yactb

IIpaBuiia, oTHOCsIIHMECS K S13bIKY CH

B oroii rmmaBe paccmaTtpuBatoTcs crneuuduunsie s Cu mpaBuia
MPOrpaMMUPOBaHUs, HE BCTPEUABIIUECS B MPEABIIYIINX pa3aenax.
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85. IlopaBJisiiiTe IEMOHOB CJIOKHOCTH (4aCTh 2)

JleMoHBI 3amyTaHHOCTH 0cOOeHHO omnacHbl B Cu. KaxkeTcs, 4To 3TOT sA3bIK cam
co0o0¥i MmoomIpsieT BEIOOP HEECTECTBEHHO YCIIOKHEHHBIX PELICHUH /ISl IPOCTHIX
3anay. [locnenyronue npaBuia MOCBALIAIOTCS 3TOM nmpoliaeme.

85.1. Ycrpansiite 6eciopsiiok

SA3pik Cu mpenoctaBiisieT Ooratblii HaOOp OMEpaTOpPOB M, Kak CJEACTBUE,
npeziaraeT MHOXKECTBO CIIOCOOOB HHYETO HE JAeJaTh, YTO U WIITIOCTPUPYETCS
npuMepamMu U3 TaOIHIIbI 2.

Taoauna 2. Kak gauyero ge neiaats B Cu

Il1oxo0 Xopouio KomMenTapuu
type *end = array; type *end = Hnuyuanuzupyime npu
end += len-1; array+ (len-1) 00bAGTICHULL.
while (*p++ != '\0') while ( *p++)
while (gets(buf) != while (gets(buf) )

NULL)

if ( p != NULL ) if ( p) 1 =0 Huue2o ne denaem 6
8bIPANCEHUU

if ( p == NULL ) if ( !p) omHowenus

if (ycmoBue != 0) if ( ycnoBue )

if (ycnoBue == 0) if ( !ycnosue )

if( ycmosme ) return ycrnosue; (unu return yciosue ! =

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

68EPHBIM, O 6bl HE
cmooceme 8blNOJIHUMb
return TRUE.
return ycrnoBme?0:1; return !ycrnoBue; Hcnonvsyime
return ycisioene?1:0; return ycioeue!=0; coomgemcm@y;omuﬁ

return FALSE;

onepamop. Onepamopbwl
omHowenua muna ' u =
BbINOAHAIOM NO
onpedenenuto cpaghenue ¢ 1

uau 0.
+HX; (O x-1); He mooucpuyupyiime
£(x); 3Hauenue, ecau 6aM Nocie
X 9MO20 He HYHCHO €20
ucnonvsoeams bonee
00H020 pasa.
return ++Xx; return x+1; Cm. npeduvidywee npaguio.
int x; £(x); Ilepemennas x u max
£( (int)x ); umeem mun int.
(void) printf ("Bce B printf ("BCce B Honpocmy onyCKaﬁme

nopanke") ; nopsanke") ; 8036paaeMbII MUN, ecu
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OH 604M HE HYIICEH.

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

else if ( x <y ) else if ( x <y ) bonbiue u He MeHble

else if ( x ==y ) else 6MOP0O20, MO OHU QONHCHDL
ObIMb PABHDI.

* (p+1i) plil; Dmo, no cymu,

e0UHCTNBEHHOE UCKTIOUeHUe
U3 NPUBOOUMO2O HUICE 8
OaHHOI 2nase npasuia 0o
UCNOTBb308AHUY YKA3aMenell.
Ipu peanuzayuu
0eticmeumenbHo CIyuauHo20
docmyna K dnemMeHmam
Maccuea 3anuch co
cKoOKamu ecye Yumaemcs,
uem eapuanm c
yKazamenem, 8 pasHoll
cmeneHu HeaghpexmueHulil
npu cay4atHom docmyne.

Pa3 mbl yx 3aroBopwin 0 Huuezomeoenamvbu, TO UMeHTe B Buay, uto Cu ¢
YIOBOJICTBUEM JIOIYCKA€T BBIPAXKEHHs, KOTOPbIE HHUYEro HE JeJaroT.
Hanpuwmep, ciaenyromuii oneparop, NOKa3blBa€Mbli MOJTHOCTHIO, COBEPILIEHHO
3aKOHEH U JIa)Ke HE BBI30BET MPEIYIPEKIAI0IEro COOOIIEHUS KOMITUIIATOpPA!

a + b;
KOHG‘{HO, €CJIX BBI XOTCJINU 3aIINCATh.

a += b;

TO BBI, JIOJDKHO OBITH, TIOTIAJIN B Oey.

85.2. M30eraiiTte OMTOBBIX MACOK; MCIOJIb3yiiTE
OMTOBBIE MOJIS

MHorue nporpaMMHUCTBI, B OCOOEHHOCTH T€, KTO HAYMHAJ H3Hb C SI3bIKOM
accemOJiepa, TMPUBBIKJIHA TTOJIB30BAThCS OWTOBBIMH MacKaMH, a HE OWTOBBIMH
noJiiMU. MHe J0BEJI0Ch BUJIETh MHOTO TIPOTPaMM, IOJI00HBIX CJICTYIOIICH:

struct fred

{

int status;

/]
#define CONDITION A 0x01
#define CONDITION B 0x02

* KommenTapuii B si3bike CH JIOJKEH OBITh 3aKITIOYEH B /*  * /. — Peo.
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#define CONDITION C 0x03

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

#define POSSIBILITY A 0x0000

#define POSSIBILITY B 0x0010

#define POSSIBILITY C 0x0020

#define POSSIBILITY D 0x0030

OT0 03HaYaeT HeOOXOJUMOCTh B JIONOJHEHHE K MOJII0 U3 CTPYKTYpPHI JaHHBIX
COIIPOBOXKAATH 17 MakpoCcOB, KOTOPBIE K TOMY e OyayT, BEpOSITHO, CIIPSATAHbI
I7Ie-TO B 3aroJIOBOYHOM (haiiiie, a He B TOM, TJIe OHH UCHOAb3yIoTCs. CuTyarus
eme Ooyiee yXyIIIUTCS, €CIU Bbl HE BKJIIOYUTE 3TH MAKPOCHI M OPraHU3yeTe
MPOBEPKHU NPAMO B nporpamme. Yto-HuOyIb THIIA:

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

Mo MEHbIIEH Mepe, ¢ TPYIAOM uuTaeTcs. Eme Xyxke HedTo, MoJ00HO0e
CIIEIyIOILEMY:
struct.status = POSSIBILITY A;

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

Jlydmee pemieHHe UCHIONB3YeT OWTOBBIE TMOJS; OHU HE  TPEOYIOT
JOTIOJTHATEIPHOTO MecTa U 3aBeoMO A3(G(EKTHBHO peaNm3yloTcs Ha
OonpmrHCTBe MamuH. (HekoTopble MrOAM yTBEPXKIAIOT, YTO BTOPOW MPHMEp
Jqydine, yeM OWTOBOE TMOJje, MOTOMY 4YTO 3[eCh HET HESBHOIO CIBHTra, HO
MHOTHE MAIlIMHBI TIOAJIEPKUBAIOT KOMaHTy IPOBEPKU OUTA, KOTOPAst yCTPaHSIET
KaKyI0-TH00 MOTPEOHOCTD B CABHUIEe, KOTOPBIN B CIIy4ae CBOETO MCIOIb30BAHUS
BBI3BIBACT OYCHb HE3HAUMTENIbHBIC HAKIIAJHBIE pacxoibl. HeoOxomauMocTs B
YCTpaHEHUH HEHY)KHOW IIyTaHUIBI OOBIYHO TIEPEBEIIMBACT MOJOOHBIE
cooOpaxeHust 0 CHIKEHUH () (HEKTUBHOCTH).

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

struct fred



IpaBuaa, oTHocsimuecs K s3biky Cu

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

unsigned possibilities : 2;

}i

Bam Temepp BOOOIIE HE HYXHBI MaKpOChl, MOTOMY YTO KO,
CJIEYIOIIEMY, IPEBOCXOHO YNTAeTCsl 6€3 HUX:

struct fred flintstone;

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

flintstone.possibilities = possibility b;

if ( flintstone.possibilities == possibility a )

/7
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HOI00HBIN

ENMHCTBEHHBIM OYEBHMJHBIM HCKIIOUEHHEM H3 O3TOrO IPaBHIIA SBISIETCA
B3aMMOJCHCTBHE C APXUTEKTYpaMH CO CTPAHUYHOW OpraHM3allel MaMsTu;
OWTOBBIE IOJIST HE TApPAaHTHPYIOT KAKOTO-TO YIOPSAAOYMBAHUS B TUIE int, U3

KOTOPOI'O BBIACIIAIOTCA OUTEI.

85.3. He ucnosib3yiite ¢uiaros 3aBepiueHust

®nar 3aBepmieHus tuna "rotoB" enBa au HyxkeH B Cu wimm Cu++. Ero
UCIOJIb30BaHUE MPOCTO A00ABIISIET OJHY JIMIIHIOK MEPEMEHHYIO B IPOLIEAYPY.

He nenaiite Tak:
BOOL roroB = FALSE;

while ( !ToToB )

{
if ( rHexoTopoe ycmosme () )
roToB = 1;

}

[TocTymaiite cneayromumM 00pa3oMm:

while ( 1 )

{
if ( HexoTopoe ycmosme () )
break;

}

MHorue nporpaMMHUCTBI PUBBIKIN KCIIOJIB30BaTh (JIark 3aBEpIICHHUs, KOTAa
OHM YYMJIHCh NPOrPaMMHPOBAHUIO, B OCHOBHOM IIOTOMY, 4YTO S3BIKH
nporpamMmmupoBanusi tumna llackansg He mnoanaepkKuBaloT Ooratelii Habop

YIPaBJIAIOLIMX ONEpaTOpoB, uMeronuiics B CH.
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ENWHCTBEHHBIM HCKIIOYEHHEM U3 O3TOTO TMpaBHia SBJSIETCS BBIXOJI U3
BJIOKEHHBIX IIMKJIOB B Cu++, r1ie onepaTop goto MOXKET MPUBECTH K MPOITYCKY
MPOrpaMMoOil BbI30Ba KOHCTPYKTOpa WM JAECTpyKTOpa. DTa mpobiema ObLia
paccMoTpeHa B npasuiie 54.

85.4. PaccuurThiBaiiTe, 4YTO Balll YUTATE b 3HAeT CH

He nenaiite 4yero-to mogo0HOTO STOMY:
#define SHIFT LEFT(x, bits) ((x) << (bits))

[Tporpammuctel Ha Cu 3HAIOT, 4TO << O3Ha4YaeT "CHBUT BJIEBO'". AHAIOTUYHO,
He JlenaiiTe TaKuX BelleH:

X++; // MHKPEMEHTPOBATE X

[IpoGiemMa B TOM, YTO KOMMEHTAapUH, MOJOOHBIC BBILICYKa3aHHOMY, YacTO
BCTPEYAIOTCS B YUEOHUKAX T10 S3BIKY IPOTPAMMHUPOBAHMS, NOO UX YUTATENb HE
3HakoM ¢ Cu. [ToaToMy BbI HE TOJKHBI JIeNaTh BHIBOJ, YTO pa3 Bbl BUAUTE UX B
TaKoM y4eOHHUKE, TO TO SBISETCS XOPOIIeH TOBCEMECTHOM MPAKTHUKOM.

85.5. He nenaiire Bua, yro Cu noaaepxxusaer 0yJjieBbli
THN (#define TRUE)

HI/I)KCCHCI[YIOH.IGC MOKET CKOPEC BbI3BATH HpO6JlCMBI, 4€M HCT:

#define TRUE 1
#define FALSE 0

JIrobass otnmuHas OoT Hyns BenuumHa B CHM O3HA4aeT HCTHHY, MO3TOMY B
cienyomeM pparmente £ () MOXKET BEpHYTb COBEPILIEHHO 3aKOHHOE 3HAYCHHE
"uctuHa", KOTOpOE HE COBMANO C 1, U MPOBEPKA JacT OTPULIATEIBHBIN
pe3ynbTarT:

if( £() == TRUE ) // Bu3soB He BmIOJHAeTCHa, eciu f () Bo3Bpamaer
// BHadeHume "wmcTMHA", OTJAMYHOe OT 1.

//

Crnenyrommii BApUaHT HaJEKEH, HO JIOBOJIBHO HeynmoOeH. S He mymato, 4To
MOKHO PEKOMEH/IOBATh YTO-TMO0 M3 TIOJ0OOHOM MPAKTHKH:
#define FALSE O

if( £() != FALSE )
/7

B nefictBuTeNbHOCTH 3/1€Ch MPOSBISETCS HAacTOSIIas MpobieMa, CBA3aHHAs C
HEMOHUMaHUEM paznuuuii Mexay si3pikoM Cu u [lackanem. Cu, B oTIM4me OT
[Tackans, He IOAEPKUBACT BCTPOCHHBIN OYyJICBBINA THII, W TOJaraTh 00OpaTHOE
03HA4aeT MPOCTO HaBJeUb Ha ce0sl HEMPUATHOCTH.

Yacto HEOOXOTUMOCTh B SIBHOM CPAaBHEHHWM Ha MCTUHY WM JIOKb MOXKHO
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YCTPaHUTb NIPHU OMOILY [IEPEUMEHOBAHHUSA:

if( a_connusweli(p) )

3HAYUTECJIBHO JIYUlIC, YEM!

if ( a_coumusei(p) != FALSE )

Tax kak onpenenennss TRUE um FALSE CHpATaHbl B MAKpPOCaxX, TO XOPOIIMI
CONMPOBOXAAIOIIMNA  MPOrpaMMHCT  HE  MOXET  JielaTb  KaKUX-JI10o
MPEINONIOKEHUH 00 WX JCHCTBUTENBHBIX 3HadeHWsX. Hampumep, FALSE
MOKET ObITh -1, a TRUE — 0. U cienctBeHHO, eciy (QYHKIMS BO3BPALIAET B
ABHOM BHJe TRUE wium FALSE, TO Hall IPUIEKHBIM COMPOBOXKIAIOIIUI
MPOrPaMMUCT JOJKEH OyAeT MOTPATUTh HECKOJBKO JHEH, 4ToObl yOeauThes,
YTO IIPU IPOBEPKE BO3BPAIIAEMOr0 3HAYEHUS M KaXJ0ro BBI30BA
UCIIOJNIb3YeTCs sIBHAS MPOBEpKa Ha paBeHCTBO TRUE win FALSE (CpaBHUTE IS
npuMepa C TPOCTHIM JIOTHYECKUM OTPUI[AHWEM | TIepell BBI3OBOM).
Crnenyrouuii pparmMenr:

if( a_cepmouTeni() )

0oJice HE MOJXKET YJIOBJIIETBOPATH, TaK KaK KOMIIMIATOP OXKHIACT, YTO JIOXKb
00o03Havaercs 0.

W mamocienok — WMeHTe B BHUJAY, YTO CIICIYIOIIMN BapHaHT He OyneT
paboTatb:

#define FALSE 0
#define TRUE FALSE

Onepanus !, mogoOHO BCeM omepaTopaM OTHOIICHUH, TpeoOpasyeT onepaH] B
1, eclid OH UMeeT 3HaueHue "ucTuHa" (OTJIMYEH OT HyJisl), U 0, €ClId Ha000POT.
[Ipenpiaymuii BapuaHT UACHTHYEH CIECIYIOIIEMY:

#define FALSE 0

#define TRUE 1

Bor 6onee HagexHbIH, HO HEJebIA BapUaHT:

#define IS TRUE (x) ((x) ==
|

0
#define IS FALSE (x) ((x) 0
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86. /Inst OuTOBOIO MOJIsi pazmepom 1 OUT JOJI2KEH OBITH
omnpeaesjeH THNI unsigned

[Tocme Toro, kak ANSI Cu mo3BoimiI HazHA4YaTh OMTOBOMY TIOJIO 3HAKOBBIM
THUI, MHE JOBOJMJIOCH BUJIETh KOJI, IOJJOOHBIA:

struct fred

{
}

a_fred;

int i : 1;

Bo03MOXHBIMU 3HAUCHUSIMHU SIBISIOTCS O M - 1. OnepaTop THIIA:

#define TRUE 1

/...

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

He Oyzer paboTaTh, HOTOMY 4YTO mosie a_fred.i MOXeT UMETh 3HaueHHE O
WIH -1, HO OHO HUKOTJa He OyzaeT paBHATHCS 1. CienoBaTenbHO, oneparop if
HUKOT/J]a HE BBITIOJHSETCS.

87. Yka3zaresn 10/I2kHbI YKa3bIBATH HA ajipec, 001N,
yeM 0a30Bblil ISl MaCCHUBA

Oto mpaBuno mnoareepxaeHo crangaptom  ANSI Cu, HO MHoOTHE
MPOrPaMMUCTBI, TOXO0XE, HE MOJ03PEBAIOT O TOM CIOCOOE, KOTOPBIM SI3BIK
nommkeH padoratb. ANSI Cu roBopuT, 4To yKa3zaTelnb MOXKET MEPEXOJUTh Ha
AYEHKy, CIEAYIONIyI0 IMOCJeé OKOHYaHWS MaccuBa, HO OH HE MOXET UMETh
BEJIMYMHY MEHbIE, yeM 0a30BbIil ajpec MaccuBa. Hapymenue 3Toro npasuia
MOKET IpepBaTh MPOTrpamMMy, KOTOPYIO MBITAlOTCS BBIIOJHUTH, HApUMEp, B
CEerMEHTHOW MOJeNn MaMsTH mporeccopoB 80x86. Crnemyromumii Ko HE OyaeT
paboTatb:

int array[ SIZE ];

int *p = array + SIZE; // 3mech BCe B MOPAIKE; BH MOXeTe
// OBUTATBCA HaJjiblie.
while ( --p >= array ) // 2To He paBoTaeT - BO3MOXEH

// OEeCKOHEUHEIM LMKJI.

/...

[IpoGiieMa COCTOMT B TOM, 4YTO TIPH CETMEHTHOH apXUTEKType ecTb
BO3MOXHOCTh TOTO, YTO MAacCCHB IOMAJEeT HAa HAa4yaJll0 CErMEHTAa U TOIYyYUT
WCTIONHUTENBHBIA afgpec 0x0000. (B apxutektype 8086 510 Oymer
CMEIICHHWEM — 4YacThlO0 ajpeca Joboro OalTa, COCTOSILEro U3 ajpeca
CerMeHTa u cMenienns). Ecim p ycTaHoBjeH Ha Havano MaccuBa (0x0000), TO
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oreparsl - -p BBI3BIBACT €T0 TepeMenieHne Ha aapec Oxfffe (ecnmm y Tuma
int pasmep 2 O0aiita), KOTOpBI cuMTaercs OonbliMM, 4yeM p. Jpyrumu
CJIOBaMH, MNPEAbIAYUIMA LUK HHUKOI/Ia HEe 3akoHuuTcs. HcmpaBbTe 3Ty
CUTYAITUIO CJICTYIOINM 00pa3oMm:

while ( --p >= array )

{

//

if ( p == array )
break;

}

BEI MOXKeTe BEINTH U3 MOJIOKEHUS TaK:

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

/7

} while ( p-- > array );

HO T03200ThTECh, YTOOBI P OBUI BHYTPH MaccWBa Tepe]] HAYaJIOM ITHKIIA.
(YxazaTenp 1o/bKeH ObITh MHHIMAIH3UPOBAH 3HAUYCHHEM p+ (SIZE-1), a He
pP+SIZE).

88. Ucnoab3yiiTe ykazareJd BMeCTO HHAEKCOB MAaCCUBA

Boo01ie, M”HKpeMEHTHPOBaHUE yKa3aTelsl — JIy4lIHi crnocol nepeMeneHus
M0 MacCHWBY, YeM HHJIEKC MaccuBa. Hampumep, mpocTOW NWKI, TOMO0OHBIHA
CJIeIyIOIIEMY, CTPAIIHO HEeA(P(PEKTUBEH:

struct thing

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

}i

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

for ( row = 0; rYOw < Nrows ; ++Nrows )
for ( col = 0; col < ncols; ++cols )
array [row] [col] .field = 0;

Bripaxkenue array[row] [col] TpeOyer ABYX YMHOXEHHUH U OJHOTO
CIIOKEHUS BO BPEMS BBINIOJHEHHS. BOT 4YTO MPONCXOAUT HA CAMOM JIEJIE:

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

Kaxmas ctpykrypa mMeer pazmep 12 6aiiToB, u 12 He sIBISETCS CTENEHBIO 2,
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MO3TOMY BMECTO YMHOXXCHHSI HENb3s HCIIONB30BaTh Oosee 3PPEKTUBHBIN
CJ/IBHT.

Ber MOkeTe cpenarh TO K€ caMoe MOCPEACTBOM yKaszaTeled CIeIyOIIuM
obOpazom:

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

(p++) ->field = 0;

[Tpu 3TOM 371€CH BOOOIIE HET YMHOKEHHUS BO BpeMs BBINOJHEHUs. OmniepaTop
WHKPEMEHTUPOBAHUSA P++ MPOCTO MpUOaBisieT 12 K p.

C I[perﬁ CTOPOHBI, YKA3aTCJIb JIY4YlIC TOJBKO TOTAd, KOTAa Bbl MOXKCTEC €T0
HHKPEMCHTUPOBAThL, TO €CTb KOIJIa BbI 06pamaeTeCL K IIOCJICAOBATCIIbHBIM
ajieMeHTaM. Eciiin Bam HYXXCH I10 HACTOALICMY cnyqaﬁHmﬁ A0CTyll B MaCCuB, TO
3alliCh C KBaJpPaTHbBIMH CKOOKaMM HaMHOI'O IIpoumec 4YuTacTCd, U pasHUlbl B
CKOPOCTHU BBIIIOJITHCHUA HET.

AHaJIOTHYHO, €CIT BHYTPEHHSS YacTh IMKJIA B PUHITHITE Hed((HEeKTHUBHA —
CKa)XXEM, HAIIpUMEP, MbI CACTIaJIN CIICAYIOIICC!:

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

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

u £ () TpeOyeT AN BBINOJIHEHUS JIB€ CEKYHAbl — TOTJA OTHOCUTEIbHBIH
BBIMTPBIII OT HCIOJB30BAaHUS yKazaTeneil OyAeT CYyIIECTBEHHO IepeBeIIeH
HAKJaJHBIMU pacXoJaMH Ha BbI30B (YHKIIMHM, U, €CTECTBEHHO, Bbl MOXKETE
yTBEp)KIaTh, YTO KBaJpaTHBIE CKOOKH Jjerde uutarorca. Koneuno, ecimu £ ()
ABIIIETCS BCTpOeHHOM (yHkuued Cu++, TO HakiaJHble pacxoAbl HAa BbHI30OB
(GyHKIIMH MOTYT OBITh MUHUMAJIBHBIMU M €CTh CMBICIT HCITOJIb30BaTh yKa3aTeb,
MO3TOMY BBl MOJKETE€ BO3pa3uTh, YTO BapHAaHT C yKaszarejem Jydile, ubo
HaKJIaJIHbIE PACXObI TSKEIIO OIPEAECIINTb.

Hakonen, BepHO, YTO ONTUMHU3ATOP YacTO MOXKET MpeoOpa3oBaTh BapHAHT
LUKJIa ¢ MHAEKCAMHM MacCUBa B BapUAHT C YKa3aTeJIIMHU, HO sl JyMaro, 4TO 3TO
IUIOXOM CTWIb — THMcaTh HEdPPEKTUBHBIM KOA B HaJeXkKAEe HA TO, YTO
ONTHMHU3ATOP OYUCTHUT €r0 IOCJIEe Bac. YKa3aTelu TaK K€ XOpPOLIO YUTAEMBI,
KaK ¥ UHIEKChl MAaCCHUBOB, JIJISl TOTO, KTO 3HAET S3bIK IPOrPaMMHUPOBAHUS.

89. U36eraiiTe goto, 3a HCKJII0OYEHHEM...

[lpaBuna B 3TOM pasnene NpUMEHSHTE TOJIBKO K mporpammam Ha Cu.
Omneparop goto He JOHKEH HUKOT/IA MCIOIb30BaThess B Cut++ MO MpHYHHAM,
pPAacCMOTPEHHBIM B TpaBmwie 54 — CyIOIeCTBYeT BEPOSITHOCTh TOTO, YTO
KOHCTPYKTOPBI M IECTPYKTOPBI Oy/I€T HEBO3MOYKHO BBI3BATh.

BooOmie BeI 10mKHBI M30eraTh ornepaTopa goto HE MOTOMY, YTO goto —
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YHACJIE0OBaHHBIA MTOPOK, a MOTOMY YTO CYIIECTBYIOT JIy4IlIH€ peleHus. A3bIK
Cu, HanipuMep, AaeT BaM MacCy OTIUYAIOIIUXCS OT goto Croco0OB BhIXO1A U3
LUKJIOB.

Oneparop goto MOXET Takke yXyAllaTb YUTAeMOCThb. Sl Ha camoMm perne

BUJENT KOJ, TOAOOHBIA HIDKECIEIYIOMEMYy, W 4YTOOBI pa3o0paThCs, Kak OH
pabotaet, moTpeOoBaIOCh MoTyaca:

while ( 1 )
{
while ( ycnosue )
{
//
while ( mpyroe_ ycisosue )
{
MeTkal:
//
goto meTkal;
}
//
}
if ( Tperbe yciyosue )

if ( mpyroe ycnosue )
goto meTkal;
else

{

MeTKaz2:

//

}

Ho camoe nnTepecHoe, 4To MOCie TOro, KaK s pa3o0pajcs ¢ 3TUM, CTaJIO JETKO
NEPENucaTh ero, UCKIIOYUB Mepexo/ibl goto.

[IpoGiiemMa ynMTaEMOCTU BCE K€ COXpaHSAETCS, Jake eclii goto B SBHOM
BUJE OTCyTCTBYyeT. Omneparop switch, HampuMep, HESBHO BBHINOJHIET goto
JUIsl Iepexofa K omneparopy case. [locneayronuii npumep BIIOJIHE 3aKOHEH C
ToukH 3peHust Cu, HO 5 He cTaji Obl €r0 BaM PeKOMEHI0BaTh:

switch( HexoTOpOe yciosue )

{

case A: if ( HexoTOpoe_ gmpyroe_ycjoBue )
//

else

{
}

case b: //
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Oneparop goto oJie3eH B HEKOTOPBIX cilydasx. BoT n1Ba n3 Hux:

MHO)KeCTBO NEPEXOIOB goto K EOUHCTBEHHOM METKE, CTOAILIEN mepen
oIepaTopoM return, Jydlmie, 4€M MHOXECTBO ONCpaTOpoB return.
Takyro mpouenypy jerde OTIaXKMBaTh, TaK KakK IJIA IEpeXBaTa BBIXOAA U3
HEe BBl MOXKETE€ YCTAaHOBUTH €AMHCTBEHHYIO TOUKY IpepbiBaHus. MMeiite B
BHIly, YTO METKa JOJDKHA IPEIIIECTBOBATH OIEPaToOpy; OHA HE MOXKET
CTOATH Tepel 3akpblBaromiel QurypHoir ckoOkoi. [lpu HeoOxoaumocTh
MIOJIB3YUTECH CIICTYIOIINM IIPAEMOM:
//
exit:
return ;

}

[Tepexonpl goto BHM3 MO Mporpamme, OOeCHEUMBAIOIINE BBIXOJ U3
CHUCTEMBI BJIOKEHHBIX ITKJIOB, JIy4Ille, 9eM (iar 3aBepiieHus Tuma "ToToB",
KOTOPBIN JJOJHKEH MPOBEPATHCS B KAXKJIOM ONEPATOpPE YIPABICHUS IIUKIOM.
Ecnu xaxnplii 3 onepaTtopoB while B CIeAyIOIeM IpUMepe BBIOJIHUTD
mo 100 pa3, To ¢mar "roroB" HyxkHO TpoBeputh 1000000 pa3, XoTs oH
YCTAHOBJIEH BCETO JIMIIb Ha cly4yail ormmoOKu

int rToToB = 0;
int vyciooBuel, ycJoBue2, YCJIOBUE3;

//

while ( !roroB && ycioeuel )

{

while ( !roroB && YycJioBue2 )

{

while ( !ToToB && ycioBuel )

{

if ( HeuTO_ yxacHoe )
TOoTOB = 1;

}

HckimiounTe MILTMOHBI HEHY)KHBIX IPOBEPOK MPH MOMOIIH goto CJICAYIOIINM
obpazom:

while ( ycnoBuel )

{

while ( ycjoBue2 )

{

while ( ycnoBue3 )

{

if ( HeuTO_ yxacHoe )
goto BHIXOX;



IIpaBuia, oTHocAIMeCH K A3bIKY CH 131

}
}
BEBEIXO[I :

/7

[TpoBepka B omepaTope yNpaBlICHHS IUKIOM — €IWHCTBEHHOE MECTO, TJe
3G (EeKTUBHOCTD JIEHCTBUTENLHO SBIISETCS BaXKHBIM OOCTOSITENIBCTBOM, TOTOMY
YTO KOJ BBIIOJHSETCS MHOTOKPAaTHO. DTO OCOOCHHO BEPHO Ui BHYTPEHHHX
OIepaToOpOB YIpaBICHUs BIIOKEHHBIX IUKJIOB. [IpoBepka (ara 3aBepriueHus
BO BHYTPEHHEM ITMKJIE MOXET CYIIECTBEHHO 3aMEUINTh BBHIMIOJIHEHHE, U €€
Jydine u30erats.



Yactb

IIpaBuiia nporpaMmmMupoBaHus Ha Cu++

OTa 4acTh KHUTU COJCPKUT MPABUIIA, YHUKAIBHBIE ISl IPOTPAaMMHUPOBAHUS Ha
Cut++. Kak MHOM ObUIO cka3aHO BO "BBemeHun'", 3Ta KHHra HE SIBISCTCS
yueObHukoM 1o Cu++, Tak 4To ciexyrolye MpaBuia MpeanoaaraioT, YTO BbI 110
KpaliHeil Mepe 3HaKOMBbl C CHHTAaKCHCOM J3TOro si3bika. Sl He Oydy TpaTHUTb
ClIOBa TOMYCTy, OMNHWCHIBasg, Kak pabotaer Cut+. lmeercs MHOXeCTBO
XOpOUIMX KHHUT, KOTOpble IMO3HAaKoMsAT Bac ¢ Cut+, BKIIOYas U MOIO
cobctBennyto "C+C++". BBl JTOIDKHBI Takke O3HAKOMHUTBCS C TPUHITUTIAMH
00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHUA. Sl pEeKOMEHAYI0 2-¢ M3JaHHe
kauru ['pagu byda "Object-Oriented Analysis and Design with Applications"
(Redwood City: Benjamin Cummings, 1994).

Tak e, Kak ¥ B KHUTE B II€JIOM, TpaBUJia BHAYaIe agpecyloTcss K OOLIM
BONpPOCaM, MEePexo/id 3aTeM K YaCTHOCTSIM.
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Yacrb 8a. Boripochl NpoeKTHPOBAHUA
U peajn3anuu

90. He cmemmBaiiTe 00bEKTHO-OPUEHTHPOBAHHOE U
"CTPYKTYpHOe' NMpoeKTHUPOBaHUE

90.1. EcJin NpoeKT He OPMEeTHPOBAH HA 00bEKTHI, TO
ucnoJb3yire Cu

[To3BonbTe MHE HayaTh, CKa3aB, YTO HET AOCOJIIOTHO HHUYEro IypHOTO B
XOpOIIO  BBIIOJHEHHOM  CTPYKTYPHOM  MpoeKkTupoBanuu. Kak-To  Tak
MOJTYYMIJIOCH, YTO S IPEIOYUTAI0 00bEKTHO-OprueHTHpOoBaHHEIH (OO) moaxom,
n60 MHE KaxeTtcs, 4To s MpIci0 OO crnoco6oM, HO ObLII0 ObI CaMOHAIEIHHBIM
HazBath OO npoektupoBanue "nmyummm". S Bepro, uto OO moaxo JaeT Bam
Jier4e CONMPOBOXIAEMBbIN KOJI, €clii mporpamMmMa Oonbiasi. Beirosa MeHee siBHa
B CJIydae IpOrpaMM MEHBIIETO pa3Mepa, MOTOMY YTO OOBEKTHAs OpUEHTAIUS
00BIYHO J00aBISIET CI0KHOCTh HA ypoBHE mpuiioxkeHus. (I'maBHas Beiroga OO
3aKITI0YAeTCs B JIy4YIeM CONPOBOKIACHUH 3a CYeT aOCTpaKUUH JaHHBIX, a HE B
COKpAIIIEHUH CII0)KHOCTH).

Cu++ 0coOeHHO He BBIHOCHT HEOpEKHOTO MPOEKTUPOBaHMA. MOl OmBIT
TOBOPUT, 4TO TporpaMMbl Ha Cu++, KOTOpbIE HE MPHICPKUBAIOTCS 00BEKTHO-
OpPHEHTUPOBAHHOTO TIIO/XOJ[a, MOYTH HECONMPOBOXIAEMBI, COCIHMHSS BCE
Xy[IIHE CBOMCTBA CTPYKTYPHOTO U OOBEKTHO-OPUEHTHPOBAHHOTO MPOCKTOB U
HE J1aBasi KaKUxX-JT100 BBITOJ KaK HU OT TOTO, TaK U HU OT fpyroro. Co MHOI He
NPOXOIUT TaKOH apryMeHT, YTO MOXHO HCHojib3oBath Cut++ Kak
"yiyamienHsii" Cu. J{is Toro, 9To0BI 3TO OBIIO MPaBIAOH, STOT S3BIK CIHUITKOM
CJIOKHBIH — KpuBasi OOYYEHUs] CIUIIKOM KpyTas. Eciu Bbl He HCIoOnb3yere
NPEeUMYIIEeCTBAa 00BEKTHO-OPHEHTHPOBAHHBIX CBOMCTB 3TOTO S3bIKa, TO B €r0
UCTIOJIb30BaHUHM MaJio CMbIcia. HekoppekTHOe HCHOib30BaHUE OOBEKTHO-
OpPHEHTUPOBAHHBIX CBOWCTB JIMIIb YBEJIUIHUT YUCIIO MTPOOIIEM.

K coxanaeHuio, MHOTHE MPOTPAaMMHCTBI 3HAIOT, KaK CHENaTh OOBEKTHO-
OpPHEHTUPOBAHHBIM MPOEKT, HO HAa CAMOM JIeJie 3TOTO He AenatoT. OmpaBmaHus
BapbUPYIOTCSl B Tpejeiax OT "CIWIIKOM MHOTO XJIONOT (MM Y MEHS HET
BpEeMEHH), 4YTOOBI JelaTh BCe TMpaBWIbHO" 10 '"CTporuii 0OBEKTHO-
OPUECHTUPOBAHHBII MPOEKT — 3TO YyUeOHOE YIPaKHEHHE: HAa HETrO HET BPEMEHHU
B peabHOMN XHM3HH, /1€ BBl BEIHY)KICHBI pa00TaTh OBICTPO U HE OYEHb YHCTO".
Bo3MoxHO, 4TO Hanboiee BO3SMYTHTEIBHBIM OTPAaBAAHUEM, CIBIIIIAHHBIM MHOMN
MO0 TIOBOJy TUIOXOTO IMPOEKTa (B 3TOM ciy4ae OMOIMOTEKH KJIaccoB), OBLIO
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cinenytomiee: "HemoctaTouHoe YWco HAmIMX 3aKa3yuKoB 3HaoT Cu++
JIOCTaTOYHO XOPOIIO, YTOOBI €ro MpPaBHJIBHO MCIIOJIb30BATh, [O3TOMY MBI
CIIPOEKTHUPOBAIM OMOMMOTEKY KIJIAaCCOB TakK, dYTOOBI €W ObUT0  Jierde
nonb3oBathes". (B mepeBose Ha HopManbHBIN A3bIK: "CpenHue MOJIb30BaTENH
CJIMIIKOM TYTIBIE, YTOOBI JeNaTh BCE MPABUIBHO; HA CAMOM JIelie OHM Jaxe He
3aHMHTEPECOBAHbI B TOM, YTOOBI HAYYUThCS padOTaTh MPABUILHO, U HAYUYUTh UX
Oynet o4eHpb TpyaHO. Tak 4To MBI Jake He OyJeM JenaTh HA TOrO, HA APYToro.
Msl npocto ornynuM cBod npoaykt"). I[IpoGiema Obina oTaromeHa y4eOHbIM
PYKOBOJICTBOM, KOTOpOE Hapymalo OOBEKTHO-OPUEHTHPOBAHHBIC MPHHIUITHI
HAJIeBO M HaIpaBO, M, K COKaJCHHIO, 3TO PYKOBOJCTBO HCIOJIb3yeTCs
TBICSYAMH TIPOTPAMMUCTOB, KOTOPBIE HE 3HAIOT HUYETrO JIy4YIIEero B KadecTBE
npuMepa TOro, Kak HamucaTh MPUJIOKEHUE MPH MOMOIIM 3TOH OMOIMOTEKH
kjaccoB. OHH BIIOJTHE Pa3yMHO OXHJAIOT, YTO PYKOBOJCTBO MOKAXKET UM, KaK
clenaTh BC€ MPABUJIIBHO, MOSTOMY OHM HMKOI/IAa HE IMOAO03PEBAlOT, YTO BCE
OBUTO HAMEpPEeHHO CHEJIaHO HEBEPHO, YTOOBI CHAENaTh PYKOBOJICTBO '"Ooiiee
MOHSTHBIM".

Cu++ — A3bIK TPYAHBIA KaK A7l HU3Y4YEHUs, TaK U JUII UCHOIb30BaHus. [Ipu
HamucaHuu nporpaMM Ha Cut+ CTOIBKO TOHKOCTEH, YTO JaK€ ONBITHBIC
IPOTPaMMUCTHI BpeMeHaMH uX 3a0biBatoT. Kpome Toro, maxe mpocToil MOMCK
JIOCTaTOYHOTO KOJMYeCTBa NporpaMMuctoB Ha Cu++, 4ToOBl mHCaTh, U
3HAYNUTEJIFHO MEHBIIIET0, YTOOBI COMPOBOKAATH BaIl KOJ — TPYIHBIN IpOIIEcC.
Brr BBOgMTE cebs B 3abmyxneHue, eciiu Bepute, uro Cu++ MOXKET OBITH
MCTIONB30BaH 0e3bICKYCHO. CIHIIIKOM MPOCTO Ui HEOMBITHOTO MPOTPaMMHUCTA
cenaTh YTO-HUOYIb HEMPaBWIBHO U Ja)K€ HE 3HaTh 00 3TOM, CIIOCOOCTBYS
Oecrosie3HbIM 3aTpaTaM BPEMEHHU Ha BBICICKUBAHWE OIIMOKH, KOTOpas M TaK
XOpouio BuAHA. MHorme OmMOKM TaKOro THMA JaXe MPOHUKAIOT
HEOOHApY)KEHHBIMH Yepe3 O3Tall TECTUPOBAHHUS M TMOMAJal0T B KOHEYHBIN
MPOAYKT, JIeJiasi COMPOBOXK/IEHUE COMHUTENIbHBIM MPEATPUITHEM.

3aueMm »xe BooOme wucmonb3oBath Cu++? OTBET COCTOMT B TOM, HYTO
001HCHBIM 00pazom ucnonv3osanusiti Cu++ AaeT BaM CYHIECTBEHHBIE BBITOJIBI
B CONPOBOXICHWU. BBl MoOXeTe paenaTh 3HAYMTENbHBIE HW3MEHEHUS B
MOBEICHUU TPOrpaMMbl (TUMa MEpeBoJa BCeW MpOrpaMmbl C aHIIHICKOTO
A3bIKa Ha SIMOHCKUHM WJIM TEpeHoca B JPYTyIO0 OMEPAlMOHHYIO cpeny) NHpHu
MOMOIIM HE3HAYUTENbHBIX HM3MEHEHMH B MCXOJHOM KOJE, OTPaHUYCHHBIX
MaJIbIM YTOJIKOM 3TOT0 Koja. IlogoOHble M3MEHEHHsI B CTPYKTYpHOM cHCTEeMe
00BbIYHO MOTPEOYIOT MOAU(DUKAIIMY MOUCTUHE KaXI0H (PYHKIHUU B IpOrpaMMe.

OpHako eciay Bbl HE MPHUICPKUBACTECH MTPABUI, TO BBl B UTOTE MOJIYUYHUTE B
CBOE pACIHOpsDKEHHE HENOCTaTKM 00oux cucteM. CTpPYKTYpHbIE MPOEKTHI
OOBIYHO WMEIOT TPOONEMBI C OTHOIICHHUSMH CIEIUICHHUS, KOTOpbIe He
BCTPEUAIOTCA B XOpOIIEM OOBEKTHO-OPHUEHTUPOBAHHOM IMPOEKTE, HO €CJIH BBI
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OCTAQHOBUTECh Ha IMOJAOPOTe, MHOTHE W3 3TUX OMIMOOK OYyIyT CKPBITHI B
Kjaccax, rae ux Oyner TpynHo Haiitu. Kpome Toro, mMuorume oOBEKTHO-
OPHEHTHUPOBAHHBIE TPOEKTHI OOBIYHO OBIBAIOT OYEHb CIIOKHBIMH, 4
B3aMMOOTHOIIICHUSI MEXIy O0OBEKTaMU MHOTJA HempenckasyeMbl. (DTO Takxke
OJTHO W3 TJABHBIX IMPEUMYIIECTB METOHOJOTHH: BO3MOXXHO MOJIEIMPOBAaHUE
CHUCTEMBl TaKOM CIIOKHOCTH, 4YTO €€ I[IOBEeJICHUE 3apaHee IpeicKa3aTh
HEBO3MOXXHO). MHCTpyMEHTHI THIAa JIUarpaMM OOBEKTOB  CTAaHOBSATCS
HEOOXOJUMBIMHU, TIOTOMY 4YTO €CIIM 3Ta CUCTeMa He paboTaeT, TO BepOsTHEE
BCEro NMpHUYMHA B TMOTOKE cooOmeHuil. Ecmu He paboTaeT WHIAMBUIYaTbHBIH
00BEKT, TO €ro JIETKO UCIIPABUTh MPHU YCIOBUHU, UTO €r0 UHTEPPEiic KOpPEKTEH,
MOTOMY 4YTO W3MEHEHHUs OyqyT OrpaHHYEHBI ONpEAETICHHEM OJHOTO Kiacca.
Kornma Bbl genaere 4TO-TO HEBEPHO, TO 3TH MPOOJIEMBI CTAHOBHUTCS OYEHb
TSDKEJIO BBICTEIUTH, IOTOMY YTO JUIS Nepefayr WHPOPMALUHU HCHOIb3YIOTCS
TalfHbIE XOJIbl, @ U3MEHEHHS B OTHOM KJIacce MOTYT Iepe/laBaThCs B APYTHE.

[Toatomy, ecnu y Bac "HET BpEMEHH, YTOOBI JIeaTh BCe MPABUIHHO'", TO BaM
ropasao Jydllle OCTAaHOBUTHCS Ha CTPYKTYpPHOM IMPOEKTUPOBAHUU U TPOCTOMN
peanu3anmu Ha s3pike Cu. Byzer mpoime uckaTh OMIMOKH, MOTOMY 4YTO KOJ
Oonee OMHOPOJEH, U y Bac He OYyIeT IOMOJTHUTEIBHBIX CIOKHOCTEH C
CHUCTEMOH Tiepeaadn cooOIeHni, cOMBaroIel ¢ TOIKy. BBeneHue yrnpomieHmit
CEroflHsI MOXET cJenaTh MporpaMMy "TUma OOBEKTHO-OPUEHTUPOBAHHOM"
HETIOAAIOMIEHCS] COTTPOBOKACHUIO TOJ] CITYCTSI: BaM MPUAETCS BEIOPOCUTDH BCIO
mporpaMMy M HauaTh cHavasna. [lepcrekTBa JTydiero ConpoBOXKACHUS MOXKET
peann30BaThCs, NI €CIIU BBI CIIeyeTe MpaBuiiaM.

Tak kak 3Ta kKHUTa He sBIseTCS KHUrod mo OO-IpOoeKTUPOBAHUIO, TO
OTCBHLIAI0 Bac K KHUre byda, ymoMsSHYTOH BO BBEJEHUH K 3TOU IJIaBE, €CIIU BaM
HY’KHO  TO3HAKOMHUTBCS C  TpoIeccoM  OOBEKTHO-OPUEHTHUPOBAHHOTO
MPOEKTHPOBAaHUS. JTa KHUTA PAaCCMATPHBAET IpaBHJIA, KOTOPHIE OOJIEryaroT
IPOTEKAHUE 3TOrO Ipoliecca.

91. PaccunThiBaliTe MOTPATUTH 00JIbIIIE BPpEMEHH HA
NMPOEKTHPOBAHNE U MEHbIIIE HA Pa3padoTKy

Moii onBIT CBHIETENIBCTBYET, YTO, €CIM UCKIIOYUTH Nepuoj] uzydenus Cut+,
00BEKTHO-OPUEHTUPOBAHHBIE CHCTEMbI TPeOYIOT Ha pa3pabOTKy CTOJBKO K€
BpPEMEHH, CKOJIBKO U CTPYKTYpHbIE CHCTEMBL. TeM He MeHee, IpU OOBEKTHO-
OpPUEHTHPOBAHHOM IOJIXOJIE Bbl 3aTpayuBacTe ropasio 0oyiee BBHICOKYIO JOJIO
o0IIero BpeMeHH Ha MPOEKTHPOBAHUE, W IPOLECC MPOrpaMMHUPOBAHUS HICT
obicTpee. Ha mpakTuke sTanm NpOEKTHUPOBAHHUS OOJBIION CHCTEMBI MOXET
MPOJIOJKATBCS OT YEThIPEX 0 IMIECTH MECAIEB, NMPeXkae 4eM OyAeT HamucaHa
nepBasi CTpoka koja. K HecuacThlo, 3TO CIMIIKOM TOpbKas MWIIONS JJs TeX,
KTO H3MepseT NPOM3BOJUTEIBHOCTh YHCIOM CTPOK KOJa B JI€Hb, YTOOBI
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nporyoTUTh ee. Tak kak obriee Bpemst pa3pabOTKU OCTaeTCs MPEKHUM, TO POCT
NPOM3BOIUTEIBHOCTH  TPOUCXOAUT  MMOCIAE  TOro, Kak  HadyMHACTCS
COIPOBOXKIICHUE KOJa. Koppexmno 8bINOIHEHHbIE 00BEKTHO-
NPOCKTHPOBAHHBIE CHCTEMBI TIPOIIE KOAUPOBATH U MPOIIE COMPOBOK/IATH.

92. budanorexku kiaaccoB Cu++ 00bIYHO He MOTYT OBITh
HCMO0JIb30BAHBI HEMCKYIIIEHHBIMH M0JIb30BATEJISAMHU

Opna Oompmas 10ke o Cut+, KOTOpas pacmpocTpaHseTcs TPOJaBIaMH C
OCTpBIMH 3y0aMH W 3a4€CaHHBIMU Ha3aJ] BOJIOCAMH, CBOJIUTCS K TOMY, YTO
BaIlll BTOPOCOPTHBIE MPOTrpaMMHUCTHI Ha CH MOTYT HCHOJIB30BaTh OMOIMOTEKH
KJIacCOB, CO3/JaHHBIC Typy, 0e3 peanbHOW HeoOxoammoctu 3HaTh Cut++. K
HECYacThlo, JTI00asi, KpOME CaMOil TPHUBHAIBLHOW, OMOIMOTEKa KIAaCCOB OyIeT
UCTIOJIb30BaTh CIIOKHBIC Il MOHUMaHus pa3aeisl Cut+ Tuna Haclae0BaHUsS U
BUPTYQJIBHBIX (PYHKIIMH — IO KpaiHeW Mepe, OHa JOJDKHA WX HMCIIOIbh30BaTh,
€CJIM CIPOEKTHpOBaHa Kak clieyeT. bubinoreka, HE HCIONB3YIOLIAs ATH
cBoiictBa Cu++, morna ObI 3anpocTto ObITh peanu3oBana Ha Cu. [Tonb3oBaTenu
OuOIMOTEKN OYAYT TOJIKHBI JOBOJIBHO XOPOIIO 3HaTh Cu++.

Jlro6ast mporpaMMa, HalTUCAHHAs JIIObMH, KOTOPBIE HE CIMIIKOM CBEIYIIH B
UCTIOJIE3YEMOM MMM SI3bIKE TMPOTPaMMHPOBAHUs, OyJIeT B JIydlleM Ciydae
UMETh MHOTO OIIMOOK, B XYHAIIEM CiIydae OHa OyAeT HEeCONpPOBOXKIACMOH.
BeposiTHO, Tskenee BCEro HaWTH Ty OMMOKY, PO KOTOPYIO BBl HE JyMaeTe,
4yTo 3T0 ommOKka. Ecnam Bamie moHMMaHWe TOro, Kak paboTaeT 3TOT A3BIK,
HEMOJHOE, TO Bbl MOXETE yMaTh, YTO BCE B MOpAJKE ¢ (parMeHTOM Koja,
MaTOJIOTUYECKH HANWYKaHHBIM OIMMOKAaMH, MOTOMY HYTO 3TOT KOJ BHEIIHE
KaXXETCsl IPABUIIbHBIM.

[IporpaMMHass MHIYCTpHS CTAJIKHBAJIACh C 3TOH MpOOJIEeMOil W paHbIIe,
KOTJ]a KOJUIEKTHUBBI Pa3pabOTYMKOB OBUTH BBIHYXKACHBI TEPEXOIUTHh C S3bIKA
KOBOJI na Cu, HO mipu 3TOM He OblIa oOecrieueHa HeoOXoauMasl TPEHHUPOBKA
MPOrpPaMMUCTOB, MO3BOJIAIONIAs UM UCTIOIb30BaTh Cu nmpaBuibHO. [locie sToro
B KayecTBE ypOKa OCTalach Macca HECONPOBOXKIAEMOTO, MEPETOIHEHHOTO
ommbkamu koma Ha Cu. Cut+ mokasplBaeT BCE MPHU3HAKK elle 0oJee
Cepbe3HOM MpOoOJIeMBl, TaK KaK PYKOBOJWTEIM YAacTO MAENAloT CTaBKy Ha
nonyasipHocTs Cu++, B IEHCTBUTETLHOCTH HE 3HAsl, BO YTO OHU BITYyTHIBAIOTCSI.
Macca kumamero omuOkamu kona Ha Cu++ muimercs eXeIHEBHO JIOAbMU,
KOTOpBIEC Ja)K€ HE 3HAIOT S3bIK B CTENEHH, JTOCTATOYHOM, YTOOBI MOHSTH, YTO
OHH JIEIal0T YTO-TO HEMPABUIIBHO.



Bonpochl NpoeKTUPOBAaHUS U peajiu3aluu 137

93. Iloab3yiiTECh KOHTPOJIbHBIMH TA0JULIAMM

OpHo#t u3 npuuuH TOro, 4yto CHu++ UMEeT TaKyl0 KPYTYIO KpUBYIO OOy4YEeHHS,
3aKIII0YAaeTCsl B TOM, YTO BBl JIOJDKHBI OTCIICKHMBATh OOJBIIOE KOJIMYECTBO
JeTaneld, 4ToObl BBIMOJHUTH Aa)ke MpoCThie 3afadd. IIpocTo 3a0bITh 4TO-TO,
Jla’ke eCIM BBI 3TO CHeNlaeTe He HaAouro. Sl pemaro 3Ty npobiemy, MpuMeHss
MOBCIOAY HECKOJBKO OOpa3lOBbIX MIAOJOHHBIX (HAalIOB - MO OJHOMY JUIS
KaKJI0M pacnpocTpaHeHHOW cuTyanud. (Y MEHsI €CTh OAHH /IS ONpeaesieHUs
6a30BOro Kjiacca, OJuH — JJIsl ONpeIeIeHUs IPOU3BOIHOIO Kiiacca, U T.1.). S
HAYMHAIO C KOMHPOBAHHS COOTBETCTBYIOIIErO IIa0JIOHa B CBOM TeKyIIWit
pabounii Qailm W 3aTeM HCIONb3YI0 BO3MOXKHOCTU CBOETO pEJaKToOpa Mo
MOMCKY M 3aMEHE JUIsl 3all0JIHEHUS ITyCTOT. Sl Takke mepeMeIiar MoaxXo aIme
byHkumu B aiissl .cpp, Korga HYKHO, U T.I.. JIUCTUHTH 5 U 6 MOKa3bIBAIOT
MpocThie MIabJOHHBIE (B CMBICIIE €CTECTBEHHOTO $3bIKa, a He s3bika C++)
¢ainbl 111 0a30BOr0 M MPOU3BOAHOTO KiIAaccoB (TI€ KOE-4TO OMYLIEHO IO
CPAaBHEHHIO C TEMH, KOTOPBIMHU 5 IMOJB3YIOCh Ha CaMOM JIele, HO UJACI0 BBI
TTOHSITH).

JluctuHr 5. base.tem — KOHTpOJIbHAS TAOIUWIA IS ONpeaeTeHus] 6a30BOTO
KJacca

class base

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

W 30 Ul WhPR

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

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

28 {

29 obj = r.obj;

30

31 return *this;

32 }

JluctuHr 6. derived.tem — KOHTpOJNBHAS TAOMUIA JUIS OTpPEACTICHUS

MIPOU3BOJHOI'O Kj1acca

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 };

O B e it

15 /* Bupryasnbueii */ derived:: ~derived( wvoid )

16

17 }

R e

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

20 obj ( value )

21 {

22 }

23 /o m oo

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

25 obj ( r.obj )

26 {}

B B B Y——_————————M—M

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

29 {

30 if( this != &r )

31

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

33 obj = r.obj;

34

35 return *this;
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94. Coo01eHusi 10KHBI BBIPAKATH BO3MOKHOCTH, a He
3anpamuBaTh HHPOPMALHIO

OOBEKTHO-OPHEHTHUPOBAHHBIEC U CTPYKTYPHBIE CUCTEMbI CKJIIOHHBI TIOAXOIUTH K
npobiieMaM ¢ JuaMeTpajbHO MPOTHUBOMOJIOKHBIX HampaBieHuil. Bo3bmure B
Ka4yecTBe MpHUMEpa CKPOMHYIO 3amHich employee. B CTpYKTypHBIX cHCTeMax
Bbl Obl UCIOJB30BAIM TUIl struct W UMeNH Obl JOCTYH K HOJSM 3TOrO THMA
MOBCIOAY U3 CBOEW mporpammbl. Hampumep, Koa Aiis meyaTu 3alucH MOT Obl
CBOOOJHO TOBTOPATHCSI B HECKOJIBKUX COTHAX MECT MporpaMmbl. Eciu Bb
MEHSIETE YTO-TO B OCHOBE, BpOJIe U3MEHEHUS THIIA MOJIA name ¢ MaccuBa char
Ha 16-OutHble cuMBoOJBI Unicode, TO BbI TOMKHBI pa3bICKaTh KAXKAYIO CCHUIKY
Ha name U MOAU(UIIMPOBATH €€ IS paboThI ¢ HOBBIM THIIOM.

B xopormio cripoekTupoBaHHONW 00BEKTHO-OPUEHTHPOBAHHON CHCTEME OBLIO
GBI HEBO3MOYHO TOJIYYHTh JOCTYI K MO0 name.’ I103BOIbTE MHE MOBTOPHUTS
3TO, MOTOMY YTO 3Ta KOHLENIMSA TaK (yHIaMEHTaIbHA: HEBO3MOXKHO MOJTY4UTh
JIOCTYTI K TMOJI0 BHYTPH 00BEKTa, Jake TAKOMY IIPOCTOMY, Kak name B 00bEKTe
employee. CKopee BCETO BBI MOMPOCHUTE employee MPOSBUTh KaKyI0-HUOYIh
CIIOCOOHOCTh, TaKyl0 Kak '"Hamewaratb ce0s", "coxpanutb cebsi B 0Oaze
nmaHHBIX" Wwin "MoauduIMpoBaTh cedsl, B3aMMOICHCTBYS ¢ Tojib3oBateneM’. B
ATOM MOCIEAHEM clyyae 00padOTYHK COOOIIEHUH BhIBE OBl HAOTOBOE OKHO,
KOTOpoe OBl HCIIOJIb30BAJIOCH II0JIB30BATENIeM JJIsl BBOJA MM H3MEHEHUS
JTAHHBIX.

['MaBHBIM MPEUMYIIECTBOM 3TOTO TOAXOJa SBISIETCS TO, YTO OTIIPABHUTEINb
COOOILIEHUSI MOXKET MEHbIIIE BOJHOBATbCI O TOM, Kak OpraHU30BaHO
BHYTpEHHEeEe XpaHEeHHEe JaHHbIX. [loka o00bekT MoxeT cels Tevarars,
MOU(UIMPOBATH WIH JI€JaTh YTO-HUOY/b elie — MnpoOiaeMbl HeT. Bl MoxkeTe
nepeBectd name Ha Unicode, He 3aTparuBasi OTIIPABUTENS COOOIICHUS. DTOT
BOIIPOC pacCMaTPHUBAETCS Jlajiee BO MHOTHX IPaBUJIaX ATO IJIaBbl KHUTH.

95. Bam 00bIYHO He yIACTCH NepeaeJaTh HMEKIYHCH
CTPYKTYPHYIO IPOrpaMMy B 00bEeKTHO-
OPHEHTHPOBAHHYIO

OmarnM W3 MOOO0YHBIX 3()(PEKTOB TONBKO YTO ONMHUCAHHOW OpTaHHW3AINH
SIBIISIETCSL TO, YTO OOBIYHO HEBO3MOXKHO MPE0OPa30BaTh CTPYKTYPHBIN MOAXO] B
COOTBETCTBUH C 3THM 00pa3oM MBICJIEH 0e3 IOIHOTo MepernrCchIBaHHs KOJa.

* YroGbl GBITH CTPOro KOPPEKTHBIM, 10 KpaiHEH Mepe Ha si3bIKe BbIpakeHmit CH++, s
JIOJDKEH Ha3bIBaTh IOJIE "KOMITOHEHTOM JaHHBIX-uwiIeHOB". OIHAKO IOBOJBHO HEYIOOHO
TOBOPUTH "KOMIIOHEHT JaHHBIX-UJICHOB name', MO3TOMy Oyay HCIIONIbh30BaTh MPOCTO
"mone", KOrma ero 3HaueHHE SICHO U3 KOHTEKCTA.



140 IIpaBuaa nporpamMmupoBanus Ha Cu++

BosBpamasice BHOBB K I1€4aTH, OTMETHUM, YTO COOTBETCTBYIOIIUM COOOIICHUEM
MOrJ0 Obl OBITH "BOCHPOM3BECTH ce0sl HA 3TOM YCTpoiicTBe", a 00paboTUUKY
coo01IeHusT MorJia OBITh Mepe/Iana CChlIKa Ha 00001meHHbI 00heKT device,
KOTOpPOMY HY)KHO Tiepeciarh JaHHble. Ko, KOTopblil (pakTHdecku BBIOIHSAET
BOCIIPOM3BEJICHHE, HA CaMOM JieJie HaXOoAuTcs eHympu 3Toro oOnekra. (B
HOPSIZIKE Pa3bsICHEHUsS: HET NMPUYMHBI, M3-32 KOTOPOW HENb3s MOJIEPKUBATH
HECKOJIbKO coo0menut tuma "BocmpousBenu cebsa". Hampumep, o0bekT
AJIEKTPOHHON TaOJUIBI MOT OBl TMOEPKUBATH COOOIIEHUS "BOCIIPOU3BECTH
cebs B Buae Tabmuuel", "BocmpousBecT cebOs B Buae rpaduxa"’ H
"Boctipou3BecTH ceOs B BUIE KPYTOBOM quarpamMmmar").

B crpykTypHO#l cucTeMe KOJ, KOTOPBIA BBIMOJHSAET BOCHPOU3BEICHHE,
ABysieTcs gHewHum. Hekas QyHKIHS MOTydaeT OTKyJa-To 0OBEKT, MOCIe Yero
JIeNIaeT Pa3lIMYHbIe CHCTEMHBIE BBI3OBBI JUISl BHIBOAA €ro Ha dKpaH. Eciu BbI
roBopute 0 printf (), TO BBI30BEI HE OUYEHb CIIOXKHBIE, HO €CIIN PEeUYb 3aXOAUT
o Windows wumn Motif — y Bac mnosBasercs npobiaema. OOBEKTHO-
OPHEHTUPOBAHHBIM MPOEKT (PAKTUYECKH SBISETCS BBIBEPHYTHIM HAaW3HAHKY B
CPaBHEHUHU CO CTPYKTYPHBIM MTPOEKTOM.

[TpenmyIiecTBO 00BEKTHO-OPUEHTHPOBAHHOTO IMOJIXO0Aa — B TOM, YTO BBI
MO’KETe MEHSAThH OMEPALMOHHYIO CPely MyTeM U3MEHEHHs peanu3ali 00beKTa
device, W TPH 3TOM OCTAJIbHON KOA B MporpaMMe He 3aTparuBaeTcs.
HecmoTpss Ha 93TO, BBI3BAHHBICE HM3MEHEHUS CTONb (YHAaMEHTAIbHBI, 4YTO
MOJIHBIN TepeBO BO3MOXKEH JIMIIb MOCTIe MepepaboTKH B MporpaMme Kaskaoi
GbyHKIMH, KOTOpasi MPSIMO BBI3bIBACT (PYHKILIMIO ONEPALMOHHON CHCTEMBI. DTO
HETPUBHAILHOE MEPONPHUATHE, KOTOPOE BEPOSTHO MOTpedyeT OoTOpachIBaHUS
0oJbIIeH YacTH KOJA B CYILIECTBYIOIEM MPUIIOKEHUH.

CooOmieane "MomuduIMpoBaTh ceOsA" aHATOTHYHO: JUAJIOrOBOE OKHO
MOIU(HKAIIMA B CTaHJAPTHOM CTPYKTYpHOM Tporpamme H300paxaercs
BHEIIHUM KOJIOM. B 0OBEKTHO-OpHEHTHPOBAHHOM IPOEKTE OOBEKT cam
B3aMMOJICMCTBYET C TOJb30BaTE]eM B OTBET Ha IOJIY4YEHHE COOOIICHUS
"MomudunmpoBate cebs" — HaW3HAHKY B CpPaBHEHUH CO CTPYKTYPHBIM
noaxoaoM. M cHoBa mpeumymniecTBO B TOM, YTO M3MEHEHMs MOJIeH, KOTOphIE
JOJDKHBI OBITH MOIAM(DUIIMPOBAHbI, KOHIEHTPUPYIOTCS B ONpEIEICHUN Kiacca.
Bam He HyXHO HCKaTh TO BCEl MporpaMMe KOJ, KOTOpPBIH HCHOJB3YyeT
00BEKTHI KiTacca, KaKABIN pa3, Kor/ia MEHSETCs 10JIe B ONpeAeTIeHUN KiIacca.

Moi#i OmBIT ¢ THOPUIHBIME TPUIOKEHUSIMH HE OYCHB Y/Ia4eH: KaXKETCsl, YTO
B HHUX COCTUHSIOTCS BCE MPOOJIEMBI KaK CTPYKTYPHBIX, TaK U OOBEKTHO-
OPUEHTHPOBAHHBIX CUCTEM 0€3 KaKuX TO MPEUMYIIECTB T€X U JPYrux. ITO
peanbHasl OMAaCHOCTh JUIA TeX, y KOro "HET BPEMEHH, 4TOObI JenaTh BCE
NPaBUIBHO" — OHHM MOTYT ITOJIyYUTh B UTOTE HECOMPOBOXKIACMBII THOPHI.
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Omunb04YHO paccMaTpHUBATH TEJIO CYIIECTBYIOMIETO KOZA, BHE 3aBUCHUMOCTH
OT €ro pa3Mmepa, B KauecTBe "IICHHOTO MUMYILIECTBA'", B KOTOPOE BBI JIOJIKHBI
MOCTOSIHHO WHBECTHPOBaTh. BBl He BBIOpOCHTE [EHBIH, IMOTpadyeHHBIE Ha
HAIKMCAaHWE CYIIECTBYIOIIErO KON, KOTJIa PEIIUTeCh OT HEro OTKa3aThCsl.
Jlenbru, noTpayeHHbIe HA HAMMCaHUE KO/A, yKe, HaBepHOe, OKYIMINCH 33 CUET
NpoJiaX, U TENephb, YTOOBI YETO-TO JIOCTUYb, Bl JIOJDKHBI HE JOpaOaThIBATh
CYIIECTBYIOIMI KOJ, a TMHcaTh HOBHIM. HaumHaromasi ¢upmMa-KOHKYpEHT,
criocoOHasi JIMIIb KYCHYTh Bac 3a IATKY, pa3pabaThIBaeT CBOW MPOAYKT C
caMOro Havaja ¥ TOJy4aeT NPEeUMYIIECTBO 32 CYET HCHOIb30BAHUSL
COBPEMEHHOW TEXHOJOTHU M WJCH 10 METOJOJIOTHH TPOCKTUPOBaHMS. MexmTy
TEM Balll CYIIECTBYIONINI KO/ 3alIUPACT BaCc B paMKax OOBETIIAIOTO MPOEKTa U
ycTapeBIIed TeXHOJNOTUU. Henmb3si MpOCTO OTKMHYTHCS HA CHHHKY Kpecia U
MOYHTh Ha JIABPaX — BBl JOJDKHBI ITOCTOSIHHO IEPEMUCHIBATH CBOM MPOIYKT
3aHOBO, YTOOBI COBEPIICHCTBOBATH €r0 CKOJIb-HUOYIb 3aMETHBIM 00pa3oM.

Sl momkeH cka3aTh, YTO MHOTHME CO MHOM B 3TOM MECT€ HE COTJIACHBI.
PerieH3eHT 0JHOM M3 MOMX HEIAaBHUX CTaTEH OTBETHJ HA (BO3MOXKHO, CITUIIIKOM
VIPOIIEHHOE) YTBEPKICHUE, YTO THOPHIHBIC TMPWIOKEHUs "He paborarotr”,
3asBUB: "SI 3HAaH Maccy TOPrOBO-TPAHCIOPTHBIX WPWIOKEHHUH, KOTOPHIE
HAMMCaHBl IMEHHO TaKMM 00pa3oM, MPUHOCAT NMPHUOBLIH CBOMM CO3JATENSIM H,
cienoBaTenbHO, paboTatoT". C Ipyroit cTOpoHsbl, TOT (aKT, 4TO ITOT PEIICH3EHT
pabotaeTr B ¢upme, BIAICIONICH HECKOJIHKUMH OTPOMHBIMH THOPHIHBIMHU
NPUIOKEHUSIMH, OYEBUIHO, TIOBIHSI Ha €ro oT3biB. OIUH U3 TUX THOPUIOB
3aJiep’KUBAJICS C BBIXOJOM Ha PBIHOK Oojee 4eM Ha TOA BO BpeMms, KOria
nycanach PeLeH3usl, U COMPOBOXKICHHE OBLIO MOCTOSHHBIM KOIIMAapOM st
OONBIIMHCTBA OCTAJBHBIX, HO s JyMmMal0, YTO OTH MpoOIeMbl ObUIH
HEJIOCTaTOYHO BAYKHBIMH, YTOOBI UX YUUTHIBATH, [IOTOMY YTO 3TOT KOHKPETHBIN
IPOTPAMMUCT HE 3aHIMAJICSI COTIPOBOXKICHHUEM.

96. O0beKT NMPOM3BOAHOI0 KJIACCA ABJAETCH 00bEKTOM
0a30BOro KJacca

97. HaciienoBanme — 3TO Mpouecc 100aBJIeHu moJjen
JAHHBIX U METOI0B-4JIEHOB

B Cut+ mnpousBOOHBIA KJIacC MOXKET pPacCMaTpPHBATHCS KaK MEXaHU3M
nmo0aBICHHSI TIOJICH JTaHHBIX U 0OpaOOTYMKOB COOOIEHUH K CYIIECTBYIOIIEMY
OIpeIeNIeHUI0 Kilacca — K 0a3oBoMy kiaccy. (Bbl MokeTe Takike CMOTpETh Ha
HacJeJOBaHHE KaK Ha CpPEJCTBO W3MEHEHHs IOBEINCHUS 00BekTa 0a3zoBOro
Kjlacca MpU TIONYYEHHH UM KOHKPETHOro cooOmieHHs. Sl BEepHYCh K TaKoi
TOYKE 3pPEHUS MpPU OOCYXKICHWU BUPTYAIBHBIX (QYHKIWI). B Takom ciyuae
uepapxusi KJIIACCOB SIBJISIETCSI IPOCTO CPEICTBOM MPEICTABICHHUS MOJICH JaHHBIX
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U METOJIOB, OIPEIENAEMBIX Ui KOHKPETHOT0 00BhekTa. OOBEKT CONEPKUT BCE
JAHHbIE W METOJbI, OOBSIBICHHBIE HA €ro YpOBHE, a TaKkKe Ha BCEX
BBIIIEIICKAINX YPOBHSIX.

OO0mras ommOKa, coBeplaeMasi HAYMHAIOMIMMU Mporpammuctamu Ha Cu++,
COCTOHUT B TOM, YTO OHHM CMOTPST Ha HEPAPXHI0O KJIACCOB M IyMAaroT, YTO
COOOIICHUST TIepealoTcsi OT OOBEKTOB MPOU3BOAHOTO Kilacca K OOBbEeKTaM
6azoBoro kmacca. [lomuure, uro mepapxus kimaccoB Cut++ He CyIIeCTBYeT BO
BpeMsl BBINOJHEHMs. Bce, 4To y Bac ecTb BO BpeMsl BBITIOJIHEHUS, ATO
(dakTHueCKue OOBEKTHI, YbH MO ONPEACIAIOTCS BO BPeMsl KOMITHIIALUH TIPH
MIOMOIIIY HePAPXUU KITACCOB.

B aTom Bompoce myTaHuIia co3aHa MHOTUME KHUTaMU 110 361Ky Smalltalk,
OIKMCHIBAIOLIMMH PEATU3aIMI0 BO BPEMs BBIIIOJHEHUS CUCTEMBbI 00pabOTKU
COOOIIEeHnH Tak, KaKk eciau Obl COOOMEHHS TIepeIaBANCh OT IPOU3BOIHOTO K
6a3oBoMy Kﬂaccy.5 Ot1o mpocto HeBepHO (M B ciaydyae Smalltalk, u B cimyuyae
Cu++). Cut++ ucnons3yeT HacienoBanue. [Ipon3BoIHbIN KJIacCc — 3TO TOT K€
0a30BbIif KJIaCC, HO C HECKOJIBKUMU J00ABICHHBIMH TOJIIMU M 00paboTYNKaMu
coobmenuii. CiieoBarenbHO, Koraa o0bekT Cut+ monydaer cooOiieHue, oH
win o0pabaTbiBaeT €ro, Wi HET, OH WIH ompejenser oOpaboTUuK, WIH
MOJy4aeT ero B HacieacTBo. Eciam HM TO, HU Jpyroe HE MMEeT MecTa, TO
coo0IlleHne MNPOCTO HE MOXeT ObITh oOpabotano. M oHO HuKyZa He
nepeaaercs.

He nyraiite OTHOIIEHWE HACIENOBaHUS C  0OvbeouHeHuem. Ilpu
0o0BeIMHEHNN B OJIMH KJIacCc (KOHTEHHEp) BIOKEH OOBEKT JpYyroro kiacca (B
OTJMYMEe OT HACIEIOBaHUS OT JApyroro kiacca). OObeauHeHHE B
JeHCTBUTENFHOCTH JIydllle, YeM HAcJIeJJOBaHUE, €CIIM Y BaC €CTh BO3MOKHOCTh
BbIOOpa, MOTOMY YTO OTHOIICHUS CLETUICHHUS MEX/Y BIOKEHHBIM OOBEKTOM U
BHEIIIHUM MHPOM TOpa3fio ciabee, 4eM OTHOIICHUS MEXIy 0a30BBIM KJIACCOM U
BHEIIIHUM MHUPOM.

> Oun He nepenarorcs. Jlaxe B Smalltalk ecTh TombKO OAMH OOBEKT, KOTOPBIA HIIH
noxy4aer cooOuenue, wim HeT. HecMoTpst Ha 910, mHTEprperatops! Smalltalk cxmonsoTes
K peanu3anuy oOpabOTKH COOOIIEHUI NMPU MOMOIIM HECKOJIBKMX TaOJIHI] yKa3aTejeld Ha
(yHKIMH, 110 OHON Ha Kax[blil Kiacc. Ecnu uHTEpnpeTaTop HE MOXeET HalTH 00paboT4YHK
cooOmennst B Tabnuie IucreTdepu3alid MPOW3BOMHOTO Kiacca, TO OH HPOCMaTpHBaeT
Tabnuiy 6a30BOro kiaacca. ITOT MEXaHM3M He Hcrnosb3yercs B Cut+, KOTOpBIH SIBISIETCS
KOMITHJTIPYEMBIM SI3IKOM U II03TOMY HE HCHOJIB3YyeT MHOTOYPOBHEBBIH TPOCMOTp TaluIl B
BpeMs BbIoNHeHus. Hampumep, naxe ecnu Obl Bce (QyHKIMHM B 0a30BOM Kiacce ObLIM
BUPTYaJIbHBIMHU, TO TaONHIa BUPTYaJIbHBIX (YHKLIUHA MPOM3BOAHOIO Kiacca MMelna ObI 110
sYelike JUIsl KaKI0H BUPTyalbHOW (yHKIMH Oa30Boro iacca. Cpena BpeMEHHU BBITOJIHEHUS
Cu++ He mpocMaTpUBaeT UEPAPXHIO TAOJHIL, a IIPOCTO MCHOIB3YET TaOIHIly JUIsl TEKYILETO
obbekra. [TogpobHee 00 3TOM mo3/HEE.
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OObenuHeHHe TI03BOJSIET METOJaM KOHTeHHepa [eiCTBOBAaTh MOIOOHO
GubTpy, Yepe3 KOTOPBIA MepefaroTcsi COOOILICHMs, MpPEIHA3HAYCHHBIC LIS
BJIOKEHHOTO 00BekTa. OOpaboTYMKU COOOMIeHWH dYacTo OyayT WMETh
OJIMHAKOBBIC UMEHA B KOHTEHHEPE M BO BIOXKCHHOM 00BbeKkTe. Hanpumep:

class string // cTpoka

{
/] ..
public:
const string &operator=( const string &r );
Vi

class numeric_ string // cTpoka, coIepxamas Uucio

string str;
/] ...
public:
const string &operator=( const string &r );

const string &numeric string::operator=( const string &r )

{

if( r.all characters are digits() ) // Bce cumMBOMEH - LUMOPH
str = r;

else
throw invalid assignment () ;

return *this;

}

OTO Ha camMoOM Jeje JOBOJBHO CIalblii mpuMep oOBeAWHEHHS, NOTOMY 4YTO,
ecnu Obl PpyHKIUS operator= () OblUia BUPTyalbHOM B 0a30BOM Kiacce, TO
00beKT numeric_string Mor OBl HacieoBaTh OT string M 3aMECTUTH
orepaTtop NPUCBAMBAHUS JJIS TPOBEPKHM Ha BepHOE dYHciIoBoe 3HadeHue. C
JPyroll CTOPOHBI, €CIH MEPerpyKeHHasi OIepanus CIOXKEHUs + B Kiacce
string BBIMONHSAET KOHKATEHAIMIO, TO BaM MOXET IOHAJOOUTHCS
neperpy3utb + B KjJacce numeric string uid  BBINOJHEHMSA
apuQMETHIECKOTO CIIOKEHUS (T.€. IPeoOpa3OBhIBATh CTPOKHU B UMCIIA, KOTOPHIC
CKJIaJbIBaTh W 3aTE€M MPUCBAUBATh pe3yabTaT cTpoke). OObenuHeHue B
TIOCTIETHEM CITydae Permiio Obl HEMHOTO TIPOOIIEM.

BosBpamasice K HacieqOBaHUIO, OTMETUM, 4YTO OOBEKTHI KIACCOB,
MOKa3aHHBIX B TaOnuIe 3, BEpOSITHO OYAyT pa3MeIaThCs B MaMsATH OJUHAKOBO.
Kaxmoe w3 3TuX oOmNpeneneHuid, Kak Bbl 3aMETHJIH, WUMEET KOMITOHEHT
some_cls, HO JOCTYI K 3TOMY KOMIOHEHTY TpeOyeT COBEPIIEHHO DPa3HbIX
NPOIIEIYP U MEXaHU3MOB. B 3TOi KHUTE 51 UCTIONB3YIO BBIPAKEHHE ""KOMIIOHEHT
6a30Boro kjacca'" 1Mo OTHOLICHHIO K TOH 4acTh 00BEKTa, KOTOpas oIpesesieHa
Ha ypoBHE 0a30BOro Kjiacca, a He K BIIOKEHHOMY 00BekTy. To ecTbh, Korma s
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TOBOPIO, YTO OOBEKT IMPOHM3BOIHOTO Kiacca HWMEeT "KOMIIOHEHT 0a30BOTO
Kjiacca'", TO UMEI0 B BUIY, YTO HEKOTOPBIE W3 €ro mojied m o0paboTYMKOB
cooOImeHuit ompeneneHsl Ha ypoBHe 0azoBoro kiacca. [Ipm paccmorpeHuH
BJIOKEHHOTO OOBEeKTa s Oyay HaspiBaThb ero 'mosiem" Wi "BIIOKEHHBIM
00BEeKTOM".

Taoauna 3. /[ga onpeneneHus Kiacca, OJUHAKOBO MPEACTABIISIEMbIE Ha
YPOBHE MANIMHHOTO KOJIa

O0bennHeHHE HacaenoBanue
class container class base : public some cls
{ {
some_cls contained; //
/..
}i }i

98. CHavaJjia npoeKTHpYyiiTe 00bEKThI

[lepBbIM TYHKTOM ITOBECTKHM JHS BCETJa JOJDKHO OBITh MPOCKTHPOBAaHUE
CUCTeMBI 0OMEeHa COOOIIEHUSAMH, OOBIYHO TOCPEICTBOM THArpaMM OOBEKTOB
TUMa omnucaHHbIX byuem. HaumHas ¢ wmepapxuu KiIaccoB, BbI IPOSBISETE
CKJIOHHOCTh K H30BITOYHOMY TIPOSKTHPOBAHHIO, PEaH3ys BO3MOXHOCTH,
KOTOpbIE He HYXHbI. Kpome Toro, He 3Hast, KaK HY>KHO CBSI3aTh OOBEKTHI IPYT C
JIpYyroM, OOBIYHO TPYAHO CKa3aTh 3apaHee, KaKue BO3MOKHOCTH TOTPEOYIOTCS
B KaXJI0M Kiacce. Tspkenno 00600mmarh, Koraa y Bac HET JIeTaleH.

99. 3aTemM NpoOEeKTHPYITE HEPAPXUIO CHU3Y BBEPX

[Tocne TOro, Kak Bl CHPOEKTUPOBAIN CUCTEMY OOBEKTOB M COOOIICHUM, BBI
MOJKETe MPUCTyNaTh K nepapxuu. OTKMHBTECH Ha CIIMHKY KpPECiia U B3IJISTHUTE
Ha pa3n4yHble OOBEKThI, U BBl YBUIUTE, YTO MHOTHE M3 HHUX MOIY4arOT
noxoxue coobmenus. Ecimm gBa cooOmieHus, NOCBUIaeMble K Pa3HBIM
00BbeKTaM, MOX0KH, HO HE OJMHAKOBBI, TO BaM MOXKET MOJOUTH clierka Oosee
o0miee KOMIIPOMHCCHOE, KOTOpPOE CMOXET paboTaTh M B TOM, W B JAPYTrOM
Mecte. OOpaboTuwky yis  Bcex OOmUX COOOMmEHWH JOKHBI  OBITH
CKOHIICHTPUPOBAHBI B €IMHBIN 0a30BbIN Kiacc. Hampumep, nMest oquH 00BEKT,
nostyqaroriuii cooomennst A, B u C, u BTopoii 00bekT, osrygarommii A, B, D u
E, BBI OMKHBI OCTaHOBUTHCS Ha MaJEHBKOM HMEpapXHWH KIAcCOB, B KOTOPOM
0a30BbIil KiTacc peanu3yer 00paboTumku cooOmieHud ans A u B, omun
MIPOM3BOIHBIN Kiacc peanmsyeT oOpadoTuymk aist C, a BTOpOH MPOW3BOIHBIN
kimacc — oOpaboruuku ans D um E. Bbel mpogomkaere 3TOT mpoiiecce
COCMHEHMS OOIMX DIIEMEHTOB B OOIIHME 0a30BBbIE KJIACCHI IO TEX TOp, TOKa
Hedero OyJeT coeiMHATh. Teneps y Bac ecTh uepapxusi 0a30BbIX KJIACCOB.

Ber 3amerute, uto, yem Oojiee OOIIMM SBISETCS KiacC, TEM BBIIIE OH
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pacrioio’)keH B uepapxud. Hampumep, Kiacc ympaBisIONIero manager
BEPOSITHO MMEET BCE CBOMCTBA Kiacca 0000IIEHHOT0 CIIyXalero employee, a
TAaKXKE HECKOJBKO JIOTIOJNIHUTEIBHBIX CBOMCTB  (TaKuMX, KaK CIIHCOK
MOJYMHEHHBIX CIyXamux). Torga uig manager MMEET CMBICT HAcleA0BaTh
oT employee, MOTOMY YTO 3TO J00ABUT BO3MOXXHOCTH, OTCYTCTBYIOLIHE B
0a30BOM Kjlacce employee.

Ha »ToM 3Tane nporecca MpOEKTHPOBAHUS BBl BCE CIIE JaKe HE IMOTyMaIH
0 TOM, YTO K€ JIOJDKHO OBITh BHYTPU 0OBEKTOB. BBl Mo-nipeskHeMy nMeeTe 1o
TOJIKO C CUCTEMOI 0OMeHa COOOIICHUSMHU.

[TocnemHuM maromM Ha 3TOM 3Tarle MPOEKTUPOBAHUS — IOCIE TOTO, KaK BBI
C/IeTIalIi 3CKU3 MPOEKTa UEePAPXUU KIIACCOB — OCTAETCsl 3alUCh ONPEICICHUI
KjaccoB. Bl mo0aBute OTKphIThIE (public) (QyHKIMU-WIEHBI U KaXI0TO
COOOIIEHHs, TOJIydaeMoro OOBEKTOM. Omu o0bpabomuuku coodOweHul
ABNAIOMCA  eOUHCIMEEHHbIMU  OMKPBIMbIMU  YIEHAMU 6AUE20 ONPeOeNeHUs.
kaacca. Bce ocTampHOE 0019(cHO Oblmb  3aKPBITBIM WM  3allUIIEHHBIM.
[TonpoGHee 06 3TOM n1anee.

99.1. ba3zoBnbIe Kiaacchl JO0JKHBI HMETH 00JIee 0JJHOT0
MPOM3BOHOI0 00bEKTAa

OTO mpocTo apyras TOYKa 3peHus Ha mpenaplnyniee nmpasuwio. Eciu 6a3oBblit
KJIACC SBJISIETCSI CIIOCOOOM KOHIIEHTpAIlMM CXOJHBIX CBOWCTB B OJTHOM MECTE,
TO €CThb CMBICT B TOM, YTOOBI HHMKOTJa HE MMETh BCETO OJUH MPOH3BOIHBIN
kjacc. Ecau oH y Bac oJiuH, TO BO3MOXXHOCTH 3TOTO €IMHCTBEHHOTO MOTOMKA
JOJDKHBI OBITH MEPEJaHbl POIUTEIIIO.

100. Bo3moskHOCTH, ONIpeae/ieHHbIe B 02a30BOM KJ1acce,
JOJI7KHBI MCTI0JIb30BATHCS 6cemi TPOU3BOAHBIMU
KJIaccaMM

101. Cu++ — 710 He Smalltalk: n36eraiire oo1Iero
KJjIacca object

[Tpomiecc pa3pabOTKKM HepapXuu CHH3Y BBEpX OOBIYHO JaeT BaM JieC U3
MaJICHBKUX JIEPEBbEB, CKOpEe MIMPOKHX, YeM BbICOKUX. [locTpoeHne nepapxuu
CHU3y BBEpX ITIOMOXET BaM HU30eXaTh OOMmIeH MpoOIeMbl IS HepapXuid
kiaccoB Cu++: kiacca object, OT KOTOPOro HacleAyeTcsl BCe B CUCTEME, Kak
B Smalltalk. Takoi mpoekt xopom mis Smalltalk, HO, kak mpaBmiO, HE
pabotraer B Cut++. Kakoe CBOHCTBO MO Obl peanv30OBLIBATHL 3TOT OOIIMIA
object? To ecThb, KaKOE CBOMCTBO JOJKEH MMETh KaXKIBI OOBEKT KayKIOI'0
Kjacca B Bamiei mporpamme? EQMHCTBEHHOE, YTO MPUXOIUT HA yM, 3TO —
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yIpaBJeHUE MaMATHIO, CIIOCOOHOCTh 00BEKTa ce0si co3/MaTh. ITO JeNaeTcs B
Cut++ mocpencTBoM orepaTopa new, KOTOPbIH B AEHCTBUTEIBHOCTH SIBIISIETCA
¢byHkumen rnod6ansHOro ypoBHSA. DaKTUYECKHM BBl MOXETE CMOTPETh Ha
rI00aneHBI ypoBeHb CHt+, Kak Ha (YHKIIMOHAIBHBIM YKBUBAJICHT object B
Smalltalk. Xopomas uepapxust knaccoB Cut+ mpezacrasiser co0oil 0ObIYHO
KOJUIEKLIMIO MepapXuil MeHbIIEro pasmepa. Ilponurnpyem Takoro aBTopuTeTa,
Kak camoro Besipra CtpaycTpyna — cosgarenst Ci++ — 1o 3ToMy ooy’ :

Cmbicn 30ecb 3aKIIOYAemcss 6 MOM, WMo me CMUulu, Komopbvie
nooxoosm u xopouto noodepaicusaiomes ¢ Smalltalk, ne oos3amenvro
nooxoosam oas Cu++. B uacmnocmu, pabckoe credogawniue CMUTIO
Smalltalk ¢ Cut+ sedem k neapgpexmusnwvim, ypooruvim u ¢ mpyoom
conpogodicoaemvim npocpammam na Cu++. [puuuna 6 mom, umo
xopowuri  Cu++  mpebyem  npoexma, KOmMOpbli  U361eKaem
npeumywecmea u3 cucmemvt cmamuveckux munos Cut+, a He
bopemcs ¢ weu. Smalltalk noodepoicusaem cucmemy OuHaAMUHECKUX
munos (u moavbko) u sma mouxka 3penus, nepegedennas na Cu++,
sedem K Upe3sblYAUHO HEHAOENCHOMY U YPOOIUBOMY NPUBEOEHUIO
MUnos.

...Boobasok, Smalltalk noowpsem nooeti cmompemsv Ha
Hacnedosanue, KAK HA eOUHCMBEHHLIU, UIU, NO MeHbulel Mepe,
OCHOBHOU MEMOO OP2AHU3AYUU NPOSDAMM, U OP2AHUZ0BBIEAMDb KIACCH
6 uepapxuu ¢ eouncmeennou eepuwiunol. B Cu++ xnaccol sasuaomes
munamu, U HAaciedoaHue HU 8 KOoeMmM Cayyae He SGISemcs
€OUHCMBEHHBIM CPeOCBOM Op2anuzayuu npozpamm. B uwacmuocmu,
Wabnonvl  AGIAIOMCS  OCHOBHBIM — CPEOCHBOM — NPeOCTABIeHUs.
KOHMEUHEPHBIX KIACCO8.

OpHoil m3 OombmIMX TPOOJIEM IUIOXO OPraHW30BAHHBIX HEpapXHil SBISAETCS
NpeBbIlICHHe OarakxHoi HOPMBI. ba3oBble KIIACChI JOKHBI UMETh IOJIS IS
HOJIEP’KKHA BO3MOXKHOCTEH, pealn3yeMbIX pa3IndHbIMU oOpaboTunkamu. Eciu
MPOM3BOAHBIN KJIacC HE MCIMOJIb3YET TaKyl0 BO3MOKHOCTb, TOT/Ia €r0 OOBEKT
pacrpocTpaHseT BCIOJIy CBS3aHHBIE C HHM HaKJIaJHBIE PAcXOJbl, HE aBas
BBITOJI. DTO OJIHA W3 TpoOieM uepapxuu B ctriie Smalltalk, mmeromeit ogny
BEpINMHY B BHJIE 00IIeT0 00beKTa. Bee mosst, momeneHHbsIe B Hero BaMu (M Bce
AYelKW B TaOiMlle BUPTYaJbHBIX (QYHKUUN), OYDyT MEpEeHSTHl Ka)XIbIM
00BEKTOM B CHCTEME, HE3aBHCHUMO OT TOTO, UCTIOIB3YET OOBEKT 3TH MO, WU
HET.

JlygmMm criocob6oM m30€kaTh 3TOM MPOOJIEMBI SBIISETCS HCIIONH30BAHHE

% Dra umrata ABIAETCS OTPHIBKOM M3 CTAThH, pasMelleHHO# CTpaycTpyroM B
tenekoHepernmu BIX B mexabpe 1992 r. [TomHOCTBIO CTaThsl OIMyOIMKOBaHA B KHUTE
Mapruna Xemrepa "Advanced Win32 Programming"(New York: Wiley,1993), pp.72-78.
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MHO’KECTBEHHOI'O HACJIEIOBaHMsI ISl peau3aliy KJIacCoB-cMeleHuil. BoT kak
cMmenieHue padoraer. Bo3BpaTuBIIMCh K HalleMy NpuUMeEpy ¢ employee, BB
MOTJIM OBbI peaqu30BaTh €ro0 B BUJE CUCTEMBI KJIACCOB CIEAYIOIINM 00pa3oMm:

class employee

{

// comepxmuT BCK MHOOPMALMIO, OOWYK IJIA BCEX CIIYXAalMX :
// dbavmunua, ampec U T.x.

7

class manager : public employee

// nobaenaer MHOOPMALMIO, CIEUMOMUHY IJIS yOpPaBJIAOIETo,
// Takyn, KakK CIOUCOK MNONUMHEHHHX CJIyXallMX. YIPAaBJARIMUIA TOXe
// aBisgeTcsa ciyXauyM, [IO03TOMY MNIPUMEHMMO HacJeIoBaHue

database list of managed emploees;

}

class peon : public employee
// mobBaBngeT MHOOPMALMID, CHEUMOUUHYH IJid [IONEHIMKA

} manager *this boss;
Bce sTo mpuemsteMo 10 TeX MOp, MOKAa HE MPUXOIWAT BpPEMs CO34aBaTh HaIl
CIIUCOK OOBEKTOB employee, KOTOPBIM MOAAEPKUBACTCS  OOBEKTOM
manager. Bo MHOTHX peanu3anusx CTPYKTYp IaHHBIX OOBEKT JeNaeTcs
COXpaHACMBbIM NYTEM HACJICOOBaHHWA €ro Kjacca OT KJacca, KOTOpBIﬁ
p€aiIn3yeT TO, YTO HY>KHO CTPYKTYPC HJaHHBIX JIA pa6OTBI 10 Ha3HaYeHU10. Bel
MOTJIH OBl CAeCJIaTh 3TO 34€Ch TaK:

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

Hanpumep, meron add () kimacca database Mor Obl TTOJTydaTh yKa3aTelb Ha
00BeKT storable B KauecTBe CBOEro aprymeHra. Takum crocoOom Jo0oii
00BeKT storable (uau 00BEKT, MPOU3BOMHBIA OT storable) MOXKET OBITH
no0aBieH B database 0e3 He0OXOIUMOCTH MOIUGUIMPOBATH YTO-THOO B
MporpaMmMme, B COCTaB KOTOPOU BXOJUT knacc database.

Bce kaxercs mpaBWIBHBIM /10 T€X MOp, MOKAa Mbl PEAJbHO HE B3IJISIHEM Ha
TO, KaK MCIIOJIB3YIOTCA KJIacchl. JlaBaiiTe ckaxkem, 4To 3TO cpeanss pupma, rae
YHCIIO YIPABISIOMUX OTHOCUTCS K 4Mcay nojeHmmkoB kak 100 k 1. Oanako
CIIMCKa YIPAaBISAIOLIMX HET, €CTh JINIIb CIIUCOK MOJEHIIMKOB. TeM He MeHee,
KaKIbIH manager 00JajaeT U3JIMIIHEH COXpPaHSEMOCTbIO, KOTOpas HUKOTAA
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He wucronb3yercsa. PemmM 3Ty mpobieMy NHpu HOMOIIM MHO)KECTBEHHOTO
HACJIEJOBAHMUS.

class storable;

class employee { /= ... %/ };
class manager : public employee { /* ... %/ };
class peon : public employee, public storable { /* ... */ };

[IpoGnema 31ecb B TOM, YTO 3Ta '"COXpaHSAEMOCTh'" SBISETCS aTpuOyTOM
00beKTa. JT0 He sBiseTcsi 0a30BBIM KJIACCOM B CTAHIAPTHOM CMBICIE THIA
"Kpyr s61semcs purypoit", a ckopee — "MOACHIINK 56/12emcsi COXpaHIeMbIM',
31ech BaXKHA 3aMEHa CYIIECTBUTEIBHOIO Ha IpuiiarareiabHoe. ba3oBslii kiacc,
KOTOpBIN peanu3yeT "CBOMCTBO" THUIA COXPaHSIEMOCTH, HA3bIBAETCS KIJIACCOM-
cmeulenuem, TIOTOMY 4YTO BBl MOXKET€ NPUMEIIMBATh 3TO CBOMCTBO K TEM
KJIaccaM, KOTOPBIM OHO HY)KHO, M TOJIBKO K 3THM KJlaccaMm. XOpOIIMM METO.
pacro3HaBaHus THX JBYX YHOTpPeOJICHHI HACIEeJOBAHUS COCTOUT B TOM, YTO
UMS KJlacca-CMEUICHUs] OOBIYHO BBIPAaXXEHO MpUJIaraTeiabHbIM (COXpaHseMBbIi,
COPTUPYEMBIN, YCTOWYMBBIN, NWHAMHYECKHH H T.1.). VIMeHeM HacTofiero
0a30BOro Kj1acca OOBIYHO SIBIISIETCS CYIIECTBUTEIBHOE.

BcenenctBue mpupomsr Cut+ BO BceX yUeOHHMKAxX paccMaTpUBaeTCs
HECKOJIbKO MpOoO0JeM C MHOXKECTBEHHBIM Hacjel0BaHUEM, OOJIBIIMHCTBO W3
KOTOPBIX BBI3BIBACTCS POMOOBHIHOWM NEPAPXHUEH KIIACCOB:

class parent {}; // pomuTrens
class mother : public parent {}; // MaThb
class father : public parent {}; // oren
class child : public mother, public father {} // noromox

3nech uMeercs ABe TpyAHOCTU. Ecin y parent ecTh METOA JUIsl YKJIabIBaHUS
cmatb € Ha3BaHMEM go to sleep(), TO BBl NOJIYYHUTE OIIUOKY,
HOMBITABUIUCH TIOCJIATh TAKOE COOOIIEHHE:

child philip; // ©uaunm - IOTOMOK
philip.go to_sleep() ; // ®wawunn, uou CroaThb!

[IpoGiema cocTout B TOM, 4TO B 00BekTe child Ha caMoM jefe JBa 00beKTa
parent. 3amoMHHTE, YTO HACJIEJOBAHUE MPOCTO N00ABIAET MO (JaHHBIE-
yjieHbl) ¥ 00paboTuuku coobmeHui (¢pyHkuuu-awieHsl). OO0BbEKT mother
UMeeT KOMIIOHEHT parent: OH COAEPKUT JOMOJHUTENIFHO K CBOUM
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COOCTBEHHBIM BCE ITOJIS parent.7 To xe camoe oTtHocuTcs U K father.
3areM, y child ecth mother u father, y Kaxaoro u3 KOTOPHIX €CTb
parent. [Ipobmema ¢ philip.go to sleep() COCTOMT B TOM, YTO
KOMITWJIATOP HE 3HAET, KakoW M3 OOBEKTOB parent JOHKEH MOJYYHTHh O3TO
COOO0IIeHne: TOT, KOTOPHIH B mother, WK TOT, KOTOPHIHA B £ ather.®

OgauM W3  myTed pelieHuss 3TOH  MpoOJeMbl  SBISIETCS  BBEACHHUE
YTOYHSIOMIEH (YHKIMH, KOTOpas HampaBisSeT COOOIICHHE HYKHOMY KiIaccy
(1 oboum):

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 penieHreM SBIISIeTCSI BUPTYaIbHBIN 0a30BBIA KIIACC:

class parent {};

class mother : virtual public parent {};
class father : virtual public parent {};

class child : public mother, public father {}

KOTOPBI 3aCTaBIIIET KOMIIISTOP MOMEIIaTh B 00beKT child nume OaWH
00BEKT parent, COBMECTHO HCIOIb3yeMbIii 00bekTaMu mother u father.
JIBYCMBICIIEHHOCTh HCYE3aeT, HO MOSBISIOTCS Apyrue npobiaembl. Bo-mepBbix,
HET BO3MOXKHOCTH TIOKa3aTh Ha YpPOBHE IIOTOMKAa, XOTHUTE BBl FIM HET

7 He mytaiite 5TOT Iponece ¢ o6beauHeHreM. Y mother HeT mons parent, ckopee
Ta 4acTb mother, KoTopas ompeneneHa Ha ypoBHE 0a30BOTO Kiacca, H300pakaeTcsl Kak
"KOMITIOHEHT parent".

¥ Ha camom jeie mpaBHIbHEE CKa3aTh, YTO BO BPEMs KOMIMJIAIMH KOMITHISTOP HE
3HAeT, OT KaKoro M3 0a30BBIX KiIaccoB parent o0bekT child Hacimemyer oOpabOTIHK
cooOmennss go_to sleep (), XOTS 3Ta NMPaBUIBHOCTh M MOXET COMTH C TOJKY. Bl
MOXETE CIIPOCHTb, TIOYEMY HEOIPEAEICHHOCTh IMEET 3HAUCHHE, BEIb 3Ta (PYyHKIMA OfHA U
Ta ke B 000MX Kiaccax. KoMIuiaTop HE MOXKET CO3/1aTh BETBICHHE BPEMEHHN BBITIOIHEHUS,
TaK KaK HE 3HACT, KaKOe 3HA4YeHWE IPHCBOUTH yKa3aTelio this, KOrZa OH BBI3BIBACT
(yHKIMIO-wIeH 6a30BOTO Kiacca.
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BUPTYaJIbHBIM  0a30BBIA  Kiacc. Hampumep, B ciemyromeMm — Koje
tree list node MoXkeT OBbITb WIEHOM KakK JepeBa, TaKk M CIIHCKa
OIHOBPEMEHHO:

class node;

class list node : public node {};
class tree node : public node {};

class tree list node : public list node, public tree node {};

B cnenyromem Bapuante tree list node MOXeT OBITH WICHOM WIH
JiepeBa, UM CIHMCKa, HO He 000MX OJHOBPEMEHHO:
class node;

class list node : virtual public node {};
class tree node : virtual public node {}

class tree list node : public list node, public tree node {};

Bam 6! xoTenoch enaTh 3TOT BbIOOp Ipu co3gaHuu tree list node, HO
TaKOW BO3MOKHOCTH HET.

Bropoit mpoGnemoit  sBasercss uMHMOManu3anus. KOHCTPYKTOpbl B
list node u tree node, BEpOSATHO, WHUIMAIM3HPYIOT O0a30BBIA Kiacc
node, HO pa3HbIMHU 3HaUeHUsAMH. Eciu nMeercs Bcero oguH node, TO KaKou
U3 KOHCTPYKTOPOB BBINOJIHUT 3Ty HHUIManu3auuioo? OTBET HENpPUATHBIN.
NHnnuanu3upoBaTh node TOJKEH HACHEAYEMBbI MOCIEAHUM IPOU3BOIHBIN
Kkinacc (tree list node). XoTs 3TO ACUCTBUTENBHO IUIOXAsl MBICIb —
TpeboBaTh, 4YTOOBI KJacc 3Hal O 4YeM-TUOO B HEpapXuH, KPOME CBOUX
HETIOCPEACTBEHHBIX pPOAHWTENeH — uWHaue OBLIO OBl CIMIIKOM CHJIBHOE
BHYTPEHHEE CBSI3bIBAHHUE.

OO0patHast cTOpOHa TOH e caMOi MPOOIIEMBI IPOSBIISIETCS, €CIIN Y BaC €CTh
BUPTYyaJIbHbIE (PYHKLIMHU KaK B CIEAYIOIIEM KOJE:

class persistent

{

public:
virtual flush() = 0;

}i

class docl: virtual public persistent

{

public:
virtual flush() { /* coxpanurs nannoie docl Ha mucke */ |}

Vi

class doc2: virtual public persistent

{

public:
virtual flush() { /* coxpauurs maunme doc2 Ha aucke */ }
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}i
class superdoc : public docl, public doc2 {};

persistent *p = new superdoc () ;
p->flush() ; // OIMBKA: kaxkaa m3 ¢yHxumy flush() srmsBaHa?

102. CMmelneHus He JOKHBI HACJAEA0OBATHLCH OT Yero
MOIAaJI0

103. CmemeHusi J0JKHBI OBITH BUPTYAJIbHBIMU
0a30BbIMHU KJIACCAMH

104. Maunmuaan3upyiTe BUPTyaJbHbIe 0a30BbIe KJIACChI
NPU NOMOIIH KOHCTPYKTOPA, HCHOJIb3YeMOr0 0
YMOJIYAHUIO

Bbl MOkeTe cBecTH 0 MUHUMYMa PacCMOTPEHHBIE paHee MpoOJIeMbl, CTapasiCh
NPUIEPKUBATECA  CICAYIOLNIMX IpaBW (MHOTME CMEIIEHHS HE MOTYT
COOTBETCTBOBATbh UM BCEM, HO BBI JIe/IaiiTe BCE OT BAaC 3aBUCAILEE):

e Ecan MOXHO, TO CMELIEHUS HE JOJDKHBI HACIEA0BAaTHCA OT YEro IOIajo,
TE€M CaMbIM MOJHOCTBIO YCTpaHss MpoOjeMy poMOOBHIHOM HepapXuu Npu
MHO’KECTBEHHOM HaCJIEIOBaHUH.

e Jlns cMelIeHHs I0JKHA 00eCIeUnBaThCSI BO3MOXKHOCTh OBITh BUPTYaIbHBIM
0a30BBIM KJIacCCOM I TOro, YToOBl HE BO3HUKala Tpodiema
HEOMPEICICHHOCTH B ClTy4yae, €CJIM Y Bac BCE )K€ MOJIyYHIach pOMOOBHTHAS
CTPYKTYpa KJIaCCOB.

e Eciu MOXHO, TO CMEIICHUE JTOJHKHO BCET/Ia CTPOUTHCS C UCIOIb30BaHUEM
TOJBKO KOHCTPYKTOpa IO YMOJYaHHIO (HE WMEIONIEr0 apryMeHTOB). DTO
yrnpouaer opopMICHHE CMENICHUS B Ka4eCTBE BUPTYaJbHOTO 0a30BOTO
KJlacca, TIOTOMY YTO BaM HE HY)KHO OyaeT 3a00THUThCS 00 WHHUIMATU3AIIUU
Oouibleil YacTu HaceIyeMoro o0bekTa. B KOHIlE KOHIIOB, IO YMOJIYaHUIO
BCET/Ia MCIIOIb3YeTCsl KOHCTPYKTOP MO YMOITIaHUIO.
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105. HacsenoBaHnue He MOAXOJUT, €CJIH Bbl HUKOI/IA He
NochLIaeTe CO00IEeHus 0a30BOr0 KJIAacca 00bEeKTy
NMPOU3BOJTHOIO KJacca

106. Be3ne, rae MOKHO, IPeANOYUTANTE BKIIOYECHHUE
HaCJIeIOBAHHUIO

107. Ucnosib3yiiTe 3aKpbIThIE 0a30BbIe KJIACCHI JIUIID
KOI'1a BbI J0JI)KHbI 00€CIIeYUTh BUPTYaJIbHbIE
3aMelleHus

['maBHas BBITOZA OT HACIIEJOBAHUS COCTOWUT B TOM, YTO BBl MOXETE IHCATh
YHUBEPCAIBbHBIA KOJI, MAHHUITYIUPYIOLIHA 00beKTaMu 0000IIeHHOrO 0a30BOTO
KJacca, W TOT K€ CaMbIil KOJ MOJXET TaKKe MaHHITyJIHPOBaTh OOBEKTaMH
NPOM3BOJHOTO Kilacca (WJIM TOYHEE, MOXKET MaHHITYJHPOBATh KOMIOHEHTOM
0a30Boro Kilacca B OOBEKTEe MPOHM3BOAHOIO Kiacca). Hampumep, BBl MoxeTe
HamucaTh (DYHKIHUIO, KOTOpas IedyaTaeT CIUCOK OOBEKTOB (urypa, HO ITOT
CIIHCOK Ha CaMOM Jejie COJCPKUT OOBEKTHI, KOTOPHIE YHACIIECAOBAHBI OT
Gurypsl, Takue Kak Kpyr W JUHHA. Tem He MeHee, (PYHKIMU MeYaTH 3TOTO
3HaTh He Hy)kHO. OHa BIIOJIHE JTIOBOJIbHA, CUUTAs MX 0000MEeHHBIMU (DUTYpaMH.
DTO Ka4ecTBO SBJSIETCS TEM, YTO UMEIOT B BUJY, KOTJa TOBOPST O TIOBTOPHOM
UCIIONIb30BaHUN KOJa. BBI MOBTOPHO WCIONB3yeTe ONWH M TOT K€ KO JUIs
pa3HbIX JeN: BpeMEHAMHU OH TleyaTaeT Kpyr, BpeMEHaMU — JIMHUIO.

Ecim Bl 0OHapy)mimn y cedst 00BEKT MPOU3BOAHOTO KJIacca, OT KOTOPOTO
HUKOT/Ia HE TpeOyeTcs HCIONb30BaTh BO3MOXKHOCTH 0a30BOrO Kiacca, To,
BEPOATHO, B TMPOCKTUPOBAHHH HEPAPXUH €CTh KaKas-TO ONIMOKa, XOTs
BCTPEYAIOTCS PEIKHE CITydad, KOT/Ia TaKOe MOBEJCHHUE MPHUEMIIEMO; TOITOMY B
SI3BIKE €CTh 3aKphIThie 0a30BbIe Kiacchl. Ho Bce ke BKIIOYCHUE (Ha3HAYCHHE
o0BEeKTa MOJIeM B Kiacce, a He 0a30BBIM KJIacCOM) BCerja JIydile, 4YeM
HacjeqoBaHKe (IIPU YCIOBUH, KOHEYHO, YTO Y BaC €CTh BBIOOD).

Ecmu 00BeKT MpoOW3BOAHOrO Kjacca HUKOTJA HE MOJIYYaeT COOOIIEHHS
0a30BOro Kjacca, TO BEpOsITHEE BCEr0 KOMIIOHEHT 0a30BOro Kiacca B 00BEKTE
MPOM3BOJHOTO Kjlacca JEHCTBUTEIBLHO JOJDKEH OBITh IMOJIEM, M HACJIeJOBAaHUE
BOBCE HE JIOJDKHO HCITOIh30BaThCs. BMecTo BOT 3TOTO:

class derived : public base

{
i

BaM IIOYTH BCErAa JIydlIC ACIaTh TaK:

class derived

{

base base obj;
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}i

Ucnons3yiiTe 3akpbIThic 0a30BBIE KIACCHI JIUIThL B CIy4asx, KOT/la BaM HYKHO B
MIPOM3BOHOM KJIacCe MeperpykaTh BUPTyaIbHbIC QYHKIIMHA 0a30BOTO Kilacca.

Viaaunenii  mpuMmep — MOAOOHOTO  HEMPABWIBHOTO  WCIOJIb30BaHUS
HACJICIOBAaHHS €CTh BO MHOTHX HepapXusax KiaccoB it Windows, KOTOphIe
HacJEAYIOT KJacchl THMNa "nmuanoroBoe okHO" oT "okHa". OHaKO B peanbHOM
MporpaMMe BBl HUKOT/A HE IMOChIIAETE OTHOCSIINECS K OKHY COOOIICHUS (THIIa
"cnBuHYyThCA" WM "M3MEHUTH pa3mep') B JIUAIOroBoe OKHO. To ecTh
JTMAJIOTOBOE OKHO He s6/1siemcsi OKHOM, TI0 KpaitHe Mepe, ¢ TOUKH 3pEHHSI TOTO,
KaK JMajJoroBOe OKHO MCTOJb3yeTcs B mporpamme. Ckopee auajioroBoe OKHO
UCTIONB3YET OKHO, 4TOOBI ceOs moka3ath. CioBo "ssnsemcs" mompazymeBaeT
HacieAoBaHue, a '"ucnoivzyem" — BKIIOYEHHE, KOTOPOE 37ECh JIydIle
TTOJTXOJTHT.

[TogoOHOE TMII0OX0€ NPOSKTUPOBAHWE, MEXAY MPOYUM, OOBIYHO HMEET
MPUYUHON OTCTYIUIGHHE OT TIpaBWiIa ONpEICIICHHsS OOBEKTOB B TMEPBYIO
ouepens. To ectp konmenmus "okHa" B Microsoft Windows mmeeT cMbICT
TOJIBKO IS  TIOJICHCTEMBI  BH3YAIBHOTO BBIBOJA. J[masoroBoe OKHO
n300pakaeTcsl B BHJIE OKHA, HO 3TO He 3HAYUmM, YTO 3TO OKHO, JaKE ECIIH
MOJICKCTEMA BH3YaJbHOTO BBIBOJA MPEANIOYHTAET €T0 PacCMaTPUBATH B ATOM
kKadecTBe. [lmoxoe mMpoeKkTHpOBaHWE TOJNydaeTcs, KOTJa UCXOJAT U3
CYIIECTBYIOMEH CHUCTEMBI BU3YaJIbHOTO BBIBOJA W 3aT€M TIOMEMIAIOT BOKPYT
Hee 000JOYKY MpU TOMONIM OWONMOTEKH KJIaCCOB, BMECTO TOTO, YTOOBI
WUCXOIWTh W3 OIMCAaHUS TPOTPpaMMBI, pelras 3aTeM, KaK pealn30BaTh B
porpamMme peayibHbIe 0ObEKTHI.

108. IIpoekTHpYyiiTE CTPYKTYPbI JAHHBIX B MOCIEAHIOI0
oyepenb

JlobGaBnenne monel JaHHBIX BBITONHSAETCS B IPOLECCEe TPOEKTUPOBAHHUSA B
MOCHEAHIO ouepenb. JpyrumMu ciioBaMH, MOCJE TOTO, KaK Bbl pa3paboTaiu
cooOmieHnsi, BaM HYXHO IIOHATh, KaK peaJn30BaTh BO3MOXKHOCTH,
3amnpamniBaeMble 3TUMHU COOOIICHUSAMH. BeposiTHO, 3TO TpyaHeWIIas 4acTb
nporecca 00BEKTHO-OPUEHTHPOBAHHOTO MPOEKTUPOBAHUS JUISI CTPYKTYPHOTO
MPOrpaMMUCTA: 3aCTaBUTh ce0s HE JAymaTh O Jiexalleld B OCHOBE CTPYKType
JAHHBIX 10 TeX MOp, MOKa He OyJeT TOTOBBI MOJHOCTHIO CHCcTeMa oOMeHa
COOOILIEHUSIMU U HEepPaPXUsI KIIACCOB.

B »5TOT MOMEHT mpomecca NHPOEKTHPOBAHHUS BBl TaKkkKe J00aBiseTe
3aKpbIThie (private) '"paboume" (uwnm "BcmomorarenbHbE") (QyHKUUH,
KOTOpBIE IOMOTaloT o0paboTUMKaM COOOIIEHUN CIPAaBUTHCS CO CBOEH
paboToi.
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109. Bce n1anHbIE B ONpeAeIeHUN KJIACCA 0JKHbI ObITH
3aKPbITHIMH

110. Hukoraa He gomyckaiiTe OTKPbITOIO JOCTYNA K
3aKPBITHIM JIAHHBIM

Bce nmanHpie B ompeseneHWH Kiacca JODKHBI OBITh 3aKPBITBIMH. TOYKa.
Huxakux uckmouenuid. [IpoGiema 31ech 3aKiIr04aeTcsi B TECHOM CIICTICHUU
MEXIy KJIACCOM U €r0 TOJh30BATEISIMU, €CIIM OHH MMEIOT MPSIMON TOCTYM K
MOJIAM JIaHHBIX. Sl TpHUBeIy BaM HECKOJIbKO mpuMepoB. CKaem, y Bac €CTb
KJIacC string, KOTOPBIA HCIIOJIB3YET MAaCCUB THMA char /Ui XpaHEHUS CBOUX
nmaHHBIX. CIycTs TOZ K BaM oOparniaercs 3aka3yuk u3 [lakucrana, mosToMy Bam
HY)KHO TEPEBECTH BCE CBOM CTPOKH Ha YpAY, YTO BBIHYXKJAET IMEPEeUTH Ha
Unicode. Ecim Bam cTpOKOBBIM KJIacC MO3BOJIAET KaKOW-THMOO HOCTYI K
JokaabHOMY Oydepy char*, win cieliaB 3TO TOJIe OTKPBITHIM (public), unm
ornpezaenus (yHKIIHIO, BO3BpaLIaloNlylo char*, To Bbl B 0016110 Oefe.
Barnsaem Ha koa. Bot deticmsumensro IOX0M MPOEKT:

class string

{

public:
char *buf;
//

}i

£()

{ |
string s;
//

Erintfk;%s/n", s.buf );

Ecnu BbI nonpoOyeTe n3MeHUTH onpeaenenne buf Ha wchar t* s paboTsl
¢ Unicode (uro npenmucsiBaercss ANSI Cu), To Bce QyHKITUHN, KOTOPBIE UMEITH
npsIMOiA TOCTYN K moiito buf, mepecratoT padorars. U Bl OyaeTe JOMKHBI UX
BCE MEPETNCHIBATH.

Jpyrue  pOICTBEHHBbIE TMPOOJIIEMBI  TPOSBISIOTCS BO  BHYTPCHHEH
COTJIACOBAHHOCTH. EciyM CTPOKOBBIM OOBEKT COAEpKHT mosie length, TO BB
Moriau Obl MoauduiIMpoBath Oydep 6e3 Moaudukanuu length, TeM cambiM
paspylMB 3Ty CTPOKY. AHAJIOIMYHO, JECTPYKTOp CTPOKH MOT OBl
OpPENONIOKUTh, YTO, TaK Kak KOHCTPYKTOp pa3MecTus 3ToT Oydep
MOCPEACTBOM new, TO Oyzaer Oe3omacHee Iiepenarh ykasaTenb Ha buf
oneparopy delete. OmHaKko eciau y Bac HPSMOW JOCTYIM, TO BbI MOTJIH ObI
cenaTh 4YTo-HUOYIb THIIA!
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string s;
char array[128];
s.buf = array;

W OpraHu3aiys NaMsATHh pa3pyliaeTcs, Korja 3Ta CTpOKa MOKUAaeT 00J1acThb
JIeHCTBHS.

IIpoctoe 3akpeiTe Mpu momonu Moaudukaropa private mons buf He
MOMOTaeT, €CIM BBl TMPOJOJDKAaeTe O0OecleunBaTh JOCTYN IOCPEACTBOM
¢bysakmmu. JIucTHHT 7 TIOKa3bIBaeT (parMeHT MPOCTOTO OMPEACIICHUS CTPOKH,
KOTOpOe OYJET HMCTIOIh30BaThCs MHOWM HECKOJBKO pa3 B OCTaBIIEHCS YacTH
9TOM TNaBbl. (YTIPOIIEHUE, CACITAaHHOE MHOM, CBEJIOCH K MOMEIIEHUIO BCETO B
OJIVH JIUCTHHT; OOBIYHO OIpEelICHHEe Kilacca U BCTpOeHHbIE (DYHKIIMK OyayT B
3aroJIOBOYHOM (haiiiie, a OCTATbHON KO — B (aiiie .cpp).

JInetunr 7. [IpocToli CTPOKOBBI Kiacc

1 class string

2 A

3 char *buf;

4 int length; // nnvnHa ©ybepa (He cTpoku) ;

5

6 public:

7 virtual

8 ~string( void ) ;

9 string( const char *input str = "" );

10 string( const string &r );

11

12 virtual const string &operator=( const string &r );
13

14 virtual int operator< ( const string &r ) const;

15 virtual int operator> ( const string &r ) const;

16 virtual int operator==( const string &r ) const;

17

18 virtual void print( ostream &output ) const;

19 //

20 };

b B e e e it
22 inline string::string( const char *input str /*= ""*/ )
23

24 length = strlen(input str) + 1;

25 buf = new char[ length 1];

26 strcpy ( buf, input str );

27 }

28 /e e e e e -
29 inline string::string( const string &r )

30 {

31 length = r.length;

32 buf = new char[ length 1];

33 strcpy ( buf, r.buf );

34 }

35 /) m e e e e o

36 /* BupTyasbHEII */ String:: ~string( void )
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37 {

38 delete buf;

39 }

I et i et
41 /* BupTyasbHE */ const string &string::operator=( const string &r)
a2 |

43 if( this != &r )

44 {

45 if( length != r.length )

46

47 free( buf );

48 length = r.length;

49 buf = new char[ length 1];

50

51 strcpy( buf, r.buf );

52

53 return *this;

54 }

55

56 [/ mmmm o m o oo o m -
57 /* BupTyasbHE */ int string::operator< ( const string &r ) const
58 {

59 return strcmp (buf, r.buf) < 0;

60 }

6l [/ mmmm e m e e -
62 /* BuUpTyasibHEIM */ int string::operator> ( const string &r ) const
63 {

64 return strcmp (buf, r.buf) > 0;

65 }

R R e e L e
67 /* BupTyasibHEIM */ int string::operator==( const string &r ) const
68 {

69 return strcmp (buf, r.buf) == 0;

70 }

R e i
72 /* BupTyasbHeEM */void string::print( ostream &output ) const

73 |

74 cout << buf;

75 }

T6 [ mmmmm e e oo e -
77 inline ostream &operator<<( ostream &output, const string &s )

78

79 // DOTa bGyHKUMS He ABJAeTCHS QyHKLMEN-4JIeHOM KJjlacca string,

80 // HO He mHOJIXHA OBTH OPYXECTBEHHOM, [NOTOMYy 4YTO MHOM TyT

81 // peanus3oBaH METOI BBIBOIA CTPOKOM CBOETO SHAUYCHMUS .

82

83 s.print (output) ;
84 return output;
85 }

Bb1 3ametnTe, 9TO S YMBINIUIEHHO HE PEali30Bal CICAYIONYIO (DYHKIHIO B
JIUCTHUHTE 7:

string: :operator comnst char*() { return buf; }
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Ecmu 6b1 peanmu3oBait, To MOT OBI CIETIATh CIICAYIOIIEE:

void f( void )

{

string s;
/] ..
printf ("$s\n", (const char*)s );
}
HO i HE CMOTY peanu3oBaTh (YHKIHMIO operator char* (), KoTtopas OblI

pabortana co crtpokoit Unicode, ucmonb3yromedt ans cumBona 16-6ut. S
JoJbKeH Obl OblT HamucaTh QPyHKIHMIO operator wchar t* (), TeM cambIM
MoaudumpoBaB Koz B pyHKIuH £ () :

printf ("$s/n", (const wchar t*)s );

Tem He MeHee, OMHUM M3 TJIABHBIX CIIy4aeB, KOTOPHIX S CTaparoCch M30€XKaTh
npu ITOMOIIN 00BEKTHO-OPUEHTUPOBAHHOTO oAXxo/a, SIBJISIETCS
HEOOXOMMOCTh MOJU(DUKAIMKA TIOJIE30BATEIs OOBEKTa TPU HIMCHEHHH
BHYTPEHHETO OMPE/ICIICHUs 3TOr0 00bEKTa, 03TOMY IpeoOpa3oBaHue B char*
HETPUEMIIEMO.

Takxe ecTb TpoOJIEMBbI CO CTOPOHBI BHYTPEHHEH COTJIACOBAaHHOCTH. Mmes
ykasareib Ha buf, Bo3BpalleHHbIH (QyHKIIMCH operator const char* (),
BBl BCE K€ MOXeTe MOAU(DHUIMPOBATH CTPOKY IPH IOMOIIM YKa3aTeias H
UCTIOPTUTHh TOJe length, XOTA 11 OSTOr0 BaM MPHIAETCS HEMHOTO
MoCTapaThCs:

string s;

//

char *p = (char *) (const char *)s;
gets( p );

B paBHOIl cTemeHH cephe3Has, HO TpyAHee OOHapyXHBaemas IpoOiiemMa
BO3HHUKAET B CIIEIYIOIIEM KOJIe:

const char *g( void )

{

string s;
/7

return (const char *)s;

}

Omnepanyst npuBeeHUS BBI3bIBaCT QYHKIMIO operator const char* (),
Bo3Bpamamonryto buf. Tem He MeHee, NeCTPYKTOp Kiacca string mepenaet
sToT Oydep omeparopy delete, Korma CTpoKa MOKHIAET 00JIACTh JACHCTBHS.
CrnenoBarenbHO, (DyHKIUS g () BO3BpallaeT yKaszaTelb Ha OCBOOOXKICHHYIO
namsTh. B oTamume oT mpenblIyniero mpumepa, npu 3TOW BTOpPOM mpobiieme
HET 3aKpy4YeHHOTO OIeparopa NMPHBEICHHS B JIBa 3Tala, HAMEKAloOIero Haw,
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YTO YTO-TO HE TaK.

Peanu3zaiuss B JUCTHHre 7 WCHpaBIsSeT 3TO, 3aMEHUB IpeoOpa3oBaHHE
char* Ha 00pabOTYMKOB COOOIEHUI THITA METO/Ia CaMOBBIBOAA (print ()).
51 GBI BBIBEJI CTPOKY ITPH TTOMOIITH:

string s;
s.print ( cout )

WJIN:

cout << s;

a He ucnonb3ys printf (). [Ipm 3TOM COBCeM HET OTKPHITOrO JOCTyIa K
BHyTpeHHeMY Oydepy. OYHKIIMN OKPYKEHHsI MOTYT MEHBIIE OECIIOKOUTHCS O
TOM, KaK XpaHSTCsl CAMBOJIBI, 0 TEX IMOp, MOKa CTPOKOBBIN OOBEKT MPAaBHILHO
OTBEYaeT Ha COOONICHWE O CaMOBBIBOAE. BBl MoOXeTe MEHSATh CBOWCTBA
NpPEICTaBICHUSI CTPOKM KaK XOTUTE, HE BIIMSS HA OTIPABHUTENS COOOIICHUS
print (). Hampumep, cTpokoBbIii 00BEKT MOT OBI coaepkaTh aBa Oydepa —
omuH ans crpok Unicode m apyroit misi cTpok char* — u oOecreunBaTh
NEePEeBOJ OJTHON CTPOKH B APYryr0. Bl Morim ObI axke 700ABUTH IS TIEPEBOA
Ha (paHIy3CKHH S3bIK cooOmeHne translate to French () W HOXy4uTh
MHOTOSI3BIKYIO CTPOKY. Takasi cTeneHp 30U U SIBISETCS LENbI0 00BEKTHO-
OPHEHTHPOBAHHOTO TPOrPaMMHPOBAHHS, HO BBl € He J00beTech, €Clii He
Oy/ieTe HETPEKJIOHHO CIIEI0BATh STHM IMpaBHIaM. 3/1ECh HET MecTa KOBOOSIM OT
pOrpaMMHUPOBAHUSL.

110.1. He moab3yirech GyHKUMAMH TUIIA get/set
(4TeHUS U NPUCBAUBAHUSA 3HAYEHUI)

OTO mpaBWJIO B JEUCTBUTEIBHOCTH TO K€, YTO W MpeAblayliee "BCe JaHHbIC
JOJDKHBI OBITH 3aKpBITBIMU'. S BBIIENMMI €ro, MOTOMY 4YTO €CTh Takas
pacrnpocTpaHeHHasi OIMOKa Cpeau HAaYMHAIOUIUMX HporpaMMucToB Ha Cut+.
Hert pasuunsr Mexny:

struct xxx

{
int x;

}i

class xxx {
private:
int x;

public:
void setx ( int ix ){ x = ix; }
int getx ( void ) { return x; }
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}

34 UCKIIIOYCHUEM TOI71, qTo BTOpOfI BapuaHT TPYAHEC YUTATh. HpOCTO CACIaTh
JaHHBIC 3aKPBLITBIMHA HCAOCTATOYHO: BaM HYXHO HU3MCHHTDH O6p33 MBICJTICH.
HO,ILBGI[CM HUTOT 110 HECKOJIBKHUM YIIOMAHYTBIM PAaHEC ITYHKTaM:

e Coobmenne peammsyeT cBoWcTBO. OTkpeiTas (public) QyHKIUSA
peamzyeT o0padoTuuk cooOmierus. [0 JTaHHBIX — JIMITHUE BO BHEIITHEM
MUpe; Bbl JN00aBiseTe WX JHIIb IS TOTO, YTOOBI MMETh BO3MOXKHOCTB
peann3oBaTh CBOMCTBO. JIOCTYII K HUM OJKEH OBITh HEBO3MOKEH.

3ameTpTe, YTO BBl OyneTe H3penKa BUACTh OO0pabOTYMK COOOIICHHH,
KOTOPBIi HHYEro He [ellaeT, KpPOME BO3BpaTa COJACPKUMOIO OIS WU
MOMEIIAET B M0JI€ 3HAYCHHUE, TIePEeJaHHOE B BHJIE apryMEHTa. DTOT 00paboTInK
TEM HE MEHee He sBisieTcs (QyHKIMed Tumna get/set. Bompoc B ToM, Kak
BO3HMKAET Takas cuTyarus. Her abcooTHO HUYEro MIOXO0ro B TOM, €CITH BbI
HauMHAETe C psja COOOUICHMH W 3aTeM pelaere, YTO CaMbIM IPOCTHIM
CHOcOo0OM peaHn3anuu COOOIIEHHs SABISETCS TOMEIIEHHE CIEeIUaTbHOTO MO
B ompejeieHue kiacca. [IpyruMu cioBamu, 3TOT 00pabOTYMK COOOLICHUN HE
SBJISIETCSA YCJIO)KHEHHBIM CIIOCOOOM JIOCTyNa K TOJI0; CKOpee, 3TO IoJie
SIBIISIETCSL TIPOCTBIM CITIOCOOOM pean30BaTh COOOIIEHHE. XOTs BbI TIOMAJU B TO
K€ MECTO, BbI IO TyJa COBEPIICHHO APYTHM IyTEeM.

Koneuno, »ta opranmzanusi o3Hadaer, 4yto Cut+ HE MOXET OBITh
¢ deKTUBHO WCTONB30BaH B rTuOpuAHON cpene Cwu/Cut+, moTtomy dYTO
uHTEepeiic  MEeKAYy JBYMs  [OJIOBHHAMH  MPOrPaMMBl  YHUYTOXKAET
MHKATCYISIHII0, KOTOPOH BBl TaK CHJIBHO CTapajuch I0OMThCS. B m3BecTHOM
cMbIciie kaib, 4yTo Cu++ co3maH Ha ocHoBe CH, MOTOMY YTO 3TO MPOCTO
MOJICTPEKAET HAC K OIIHOKaM.

3akoHYy JTOT pasnen Ooyiee peasbHBIM npuMepoM. Kak-To pa3 s Bumen
uHTep(deric, B KOTOpOM OOBEKT "kasieHmapb'" MO3BOJISI TOJIH30BATEIIO
MHTEPAKTHBHO BBIOMpATh JaTy, INEJKas MBIIIBI0 HAa KAaKOM-JIMOO W3 JHEH,
MOKa3aHHBIX Ha  M300pakeHUM  KaneHmaps. "KaseHmapb'" — 3areM
AKCIOPTUPYET ATy JaTy B JPYTUE YacTU MPOTPaMMBbl, MOMEIIas €€ B 00BEKT
"maTa", KOTOpHI BO3Bpamaercss u3 coobmeHus get date (). Ilpobrema
30€Ch B TOM, YTO HPOEKTHPOBAHHE BBIIIOJIHEHO BBIMOJIHEHO HAW3HAHKY.
[TporpaMMHUCT MBICIWJI CTPYKTYPHBIMH KaTETOPUSIMH, a HE OOBEKTHO-
OpPUEHTUPOBAHHBIMH.

[Tpy BBIMONHEHUH TOJHKHBIM 00pa30M €IWHCTBEHHBIM BUIAMMBIM B JIPYTHUX
4acTsX MPOTrpaMMbl 00BEKTOM OBIIT OBl 00BEKT "maTa". "IaTa" ncnomap3oBana
Obl 00BEKT "kaneHnapo" JUTSt peanu3aunu coo0IeHus
"yHMuManM3upy cebs" (KOTopoe MOrio Obl OBITH KOHCTPYKTOPOM), HO
"kanmenmaps" Obl coaepxkancs BHyTpu "maTe!". OmnpeneneHue Kiacca



160 IIpaBusa nporpaMmmupoBanusa Ha Cu++

"kasienmaps" MOXHO OBUIO OBl Jake BJIOXHUTH B OIpEJICICHHE Kiacca

"mara". OObekT '"mara" Takke Mor OBl TMOJJACPKUBATH  JIPyrHe
WHUIHATTU3APYIOITHIE COOOIICHHUS, TaKue Kak
"MHMLMAIM3KPY cebs_OT pemaKkTMpyeMoro BBona" 70 171

"yHMUMaIM3MUpPyYM cebs mu3_ cTpoku', HO BO BCEX CIydasx 00bekT "mara"
OTBEYAET 3a HYXHOE /Ui  WHWIWAIW3AIUM  B3aWMOJICHCTBHE  C
MOJIL30BaTEIbCKUM HHTEp(ericom. OcTanbHass 4acTh MPOTPAMMBI TTPOCTO OBI
HEIMOCPEICTBEHHO MCIIONb30Baia "naTy"; HUKTO, KpoMme "maTer", Jaxke Obl HE
3HaJ O CYNIECTBOBAaHMU 00BeKkTa "xaseHnmaps". To ecTh BbI ObI OOBSBUIH
"mary" W mnpukazanu ed ce0s WHUIMAIM3UPOBATh. 3aTeM BbI MOXKETE
nepenaBath O0ObEKT "marTa" BCIOAy, Kyaa HeoOxomammo. Koneuno, "mara"
JIOJDKHA Tak)Ke yMeThb ceOsl BBIBECTH, mepeciarth B (ain wiau u3 (aiina,
CPaBHHTH ce0sl ¢ IPYTUMH JaTaMH U TaK Jajee.

111. OTka:xkurech oT BbIpaskeHu sa3bika Cu, Korjaa
nporpammupyere Ha Cu++

MHorue u3 mpobieM, pacCMOTPEHHBIX B TMPEIBIIYIIMX MPABUIAX, BHI3BAHBI
nporpaMmMuctaMu  Ha CuH, HE JKENAIOUIMMU OTKa3aTbCd OT 3HAKOMBIX
BbIpaxkeHnit Cu ipu nepexoje Ha Cu++. Ta ke camas mpodsema CylecTByeT U
B €CTECTBEHHBIX SI3bIKaX: BaM Oy/eT TSKEIO 3aCTaBUTh ceOs TOHATH IO-
(bpaHIy3CKH, €CITM BBl MPOCTO TEPEBEACTE AHIVIMHCKUE BBIPAKEHUS B HX
OyKBaJbHbBIE SKBUBAJICHTHI.

XopomuM npuMepoM 3Toi mpobiembl B Cut+ sBiserca char*.
BonbmmHCcTBO iporpaMMucTtoB Ha CH HH 33 YTO HE COTJIAIIAIOTCS OTKA3aThCs
OT UCTIOJIb30BaHMS CTPOK B Buae char*. IIpobiema 3akimogaercss B TOM, 4TO
BBl IIPUBBIKIIM CMOTPETh HA char* ¥ JAyMaTh, 4YTO 3TO CTPOKA. DTO HE CTPOKa.
OT0 yKa3zarenb. YO0eXIEHHOCTh B TOM, YTO yKa3aTellb — 3TO CTPOKA, OOBIYHO
BBI3BIBACT MPOOJIEMBI, HEKOTOPHIC U3 KOTOPBIX s YK€ paccMaTpUBall, a Ipyrue
OyIyT pacCMOTPEHBI TTO3/THEE.

CumnromMamu 3TOH MPOOJIEMBI SBISETCS TMOSBICHUE char* rae-HUOYIb B
nporpaMMe, KOTopasi MoJACPKUBaeT KilacCe string; Bl JODKHBI JIENaTh BCE
Ha s3bIKe string. O000mmM 3To: 4YTOOBI 3aCTaBUTh  OOBEKTHO-
OPHECHTUPOBAaHHYIO CHCTEMY paboTaTh, 6ce O00aNCHO Oblimb OOBEKTAMH.
OcuoBHble THUITBI CH HE OY€Hb NMPUMEHUMBI, 32 UCKITIOUYEHHEM TITyOOKHX Henp
HU3KOYPOBHEBBIX (DYHKIMI-UJICHOB KJIacCca HU3KOTO YpOBHs. WHKancymsus
Bamlero char* B Kiacce string pemuT MHOXKECTBO MPOOJIEM, U MOTPATUTE
Maccy BPEMEHH, MBITAACh MOMJEPKUBATh char*, MpH TOM, YTO CYIIECTBYET
BITOJTHE XOPOIIHIA KJIACC String, KOTOPI MOXKET JIeNaTh Ty ke padoTy.
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Omnpeznenenue Kinacca He 00S3aTENFHO YBEIMYMBAET HAKIAJHBIE PACXOIbI,
MOATOMY ITO HE MOKET OBITh omnpaBlIaHueM. Eciu Bamn kiacc string umeer
€IMHCTBEHHOE I0JIe char*, U €Clii BCe U3 METOOB SIBJIAIOTCS BCTPOCHHBIMHU
(GYHKIUSIMH, TO BaIlld HAKJIaJHBIE PACXOAbI HE MIPEBBICST TE, KOTOPHIE ObI y Bac
OBUIH TIPH MPSIMOM HCIIOJIB30BAaHUU char*, HO 3aTO BbI MOJIYYUTE BCE BBITO/bBI
COIIPOBOKACHUS, IpeAocTaBisieMble kiaccamu Cut++. Bonee toro, y Bac Oynet
BO3MOXHOCTbH HAacClIeZI0BaTh OT String, YTO HEBO3MOXKHO C char*.

Bo3bpMmeMm B kadecTBe mpuMepa YIpaBISIONUi dneMeHT-penakrop Windows
— MAaJIeHbKO€ OKHO, B KOTOPOM TIIOJIb30BaTellb  BBOJIUT JaHHEIC.
(ITporpammucter st X-Window, miist Bac "ynpamstontuii ameMeHT”" Windows
— 3TO MPHUMEPHBIH YKBUBAICHT widget). YIpaBisiomui 3JeMEeHT-PEIaKToOp
MMEET BCE CBOICTBA KaK OKHA, TaK M CTPOKH, U, CIEI0BATEIbHO, BaM OBLIO ObI
KEJIaTeJIbHO ero pPeajan30BaTh, HACIEAYs! OJHOBPEMEHHO OT Kiacca window u
OT KJ1acca string.

112. IIpoexkTHpYyiiTe ¢ Y4ETOM HACJIEI0OBAHMS

Hukorga He HazgeWTech, YTO Kiacc HE OYyJET HCIOJIb30BATHCS B KadyeCTBE
6azoBoro kiacca. CocpenoTounMcsl Ha Ciydae C TMPHUMEPOM YIIPABISIONIETO
DIIEMEHTA-PEAaKTOpa W3 MpeIblAyIIero mpaBuia. S Obl XOTEN peann30BaTh
TaKOW DJIEMEHT, Hacjeqys OJHOBPEMEHHO OT Kiacca window H OT Kiacca
string, HOTOMY YTO OH 00JIalaeT CBOWCTBAMH 00OUX. Y MEHSI HUYero Obl He
MOJTYYMIJIOCH, €CITH Obl MHOTHE W3 (YHKIMHA string HEe ObUTH BUPTYaJIbHBIMH.
To ecTb, Tak Kak st MOTY J€NaTh CO CTPOKOMW CIIeAyIOIIee:

string str = "xxx"; // VHMUMAIM3UPOBATL CTPOKY 3HAUeHMEM "XXX"
str = "AGB"; // 3BaMeHuThb NpemsOyllee 3HaueHue Ha "AOB"
str += "rme"; // mnpucoemvHaeT "rrme" K MMeWOUENCHS CTPOKE.

TO XOTEJl MMETh BO3MOXKHOCTH JIeJaTh CJEAYIOIIee, YTOObl OMECTUTh TEKCT
Kak B Oydep, MpUHAAISKAMNN YIPABISIONIEMY 3JI€MEHTY-PEAaKTOpy, TaK U B
COOTBETCTBYIOIIEE OKHO:

class edit control : public string
, public window

{/x ... %/}
edit control edit = "xxx";
edit = "AGB";

edit += "rpe";

51 Obl Taxke XOTen mepenaBaTh CBOM 00BEKT edit control B (yHKuuio,
OKHJAIONIYI0 B Ka4eCTBE apryMeHTa string, TaKk YTOOBI JTIFOObIE M3MEHEHHS,
KOTOpble 3Ta (yHKIMA jAeiaeT B (TOM, YTO OHA NPHWHUMAET 3a) string,
ABTOMATHYECKH 0TOOPAKAJIMCh M B OKHE YIIPABJISIONIETO AJIEMEHTa-peIaKTopa.
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Bce 310 HEe BO3MOXHO, ecinu (YHKIMH, TOJO00HBIE operator=() u
operator+= (), HE BUPTyaIbHbIE B KJacce string H, TEM cambIM, HE
MO3BOJIIIOIME MHE MEHSATh HX I[IOBEJIEHHWE B IIPOM3BOJHOM  Kiacce
edit control. Hampumep, Tak kak ¢QyHKIMA operator=() Kiacca
string W3 nuCcTHHra 7 cO CTpaHULBI 155 sBisieTcss BUPTYyalNbHOM, TO SI MOTY
CEJaTh CIEAYIOLIEe:

class edit control : public string
, public window
{

//
}

virtual string &edit control::operator=( const string &r )

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

* (string *)this = r;
window: :caption() = r; // onepauusa paspemeHus BUIUMOCTU
// window:: mpocTo IOJjia SCHOCTU

}

Crnenytomnieit GyHKIIMM MOXKET OBITh MEpeaaH WIH MPOCTOH OOBEKT string,
WM 00BeKT edit control; OHa He 3HaeT WIM €il Bce paBHO, Kakou
KOHKPETHO:

f( string *s )

//

*g = "Horoe 3HaueHue"

}

B cmygae oOwnekra string BHyTpeHHUH Oydep oOHoBisercs. B ciydae
edit control Oydep oOHOBIAETCA, HO TaKKe MOAUGHIUPYETCS 3aT0JI0BOK
€ro OKHa.

112.1. ®yHKUUA-YJICH JOJKHA 00bIYHO UCI0JIB30BATH
3aKpbIThIE MOJIA JAHHBIX KJacca

Tak kak Bce OTKpBITbIE (QYHKIUU-UWICHBI SIBJISIOTCS 00pabOTYMKaAMHM
COOOIIeHNH, a BCe 3aKphIThie (DYHKIIMH U TIOJIST JAHHBIX MTPOCTO MOIEPKUBAIOT
OTKPBITBIX 00pa0OTUYUKOB COOOIIEHUH, TO TAC-TO €CTh OIMHKOKa, eClu (QYHKIIUS
HE WMEeT JOCTyNa K TOJSM JaHHBIX WJIA HE MOXXET BBI3BaTh (YHKIIHIO,
UMEIOIIYI0 K HHM JIOCTYN. OTa (QYHKIUA JIOJDKHA, BEPOSATHO, OBITH
MepeIBUHYTa Ha TII00aTbHBIN YPOBEHB WM B IPYTOH KJlacc.

SICHBIM TPU3HAKOM TOTO, YTO BBI CJENIATU YTO-TO HEMPABHIILHO, SBISICTCS
GYHKIHMS U3 OJTHOTO Kilacca, TpeOyromas i CBOe paboThl TOCTymHa K MOJISIM
o0BeKTa JApyroro kiacca (B OTJIWYHME OT TOro, 4TOObI MMETh YyKa3aTellb Ha
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JIPyTOil 0OBEKT TSI Tepeiadn 3ToMy 00BeKTy coolmieHus). B camom xymmem
ciydae Kiacc "X03iuH" JaeT CTaTyc JAPYXKECTBEHHOro Kiaccy '"TrocTe", H
(GyHKIHS-9JIeH Kiacca "TOCTh" MCIONB3YeT yKa3aTenb "X03suHa" Ui JOCTyIa
K €ro MoJisiM, HO HE MOXET IMOJIy4YUTh HUKAKOTO JIOCTyNa K JIIoOOMY U3 MoJjei
CBOETO COOCTBEHHOTO Kjacca. MeXaHU3M JpPy>KECTBEHHOCTH YacTO HEBEPHO
UCIIOJIB3YeTCs TAKUM CITIOCOOOM, HO KJIACC JIOJKEH J1aBaTh CTaTyC JApyra TOJIbKO
TakK, 4TOOBl APYr MOT IOCBUIATh 3aKpPBIThIE COOOIICHMs Kiaccy, Aapsiemy
Ipyx0y. [IpykecTBeHHBII Ki1acc HUKOTAA HE J0JKEH UMETh JOCTYIl K JaHHBIM
JPYyTOro Kiacca; 3TO CUEIUICHHE CIUIIKOM CHIIBHOE.

Bbl yacto BUIUTE ATy OIMOKY B apXUTEKTypax '"noKyMeHT/oToOpaxeHue"
tunia MacApp u MFC. C Touku 3peHusi apXUTeKTyphbl, "TOKYMEHT" COJIEPKUT
JaHHble, a "oToOpaxkeHWe" peamu3yeT MOJIb30BaTENbCKUNA HHTEpQEIiC.
TpyaHOCTH BO3HMKAIOT, KOT/Ia BBl XOTHTE IOKa3aTh KaKHe-HUOYIb TaHHBIE B
cBoeM "oroOpaxkenun". Huxorga He mo3BoussiiTe "oToOpakeHHIO" IOCTYH K
mosisiM  "mokyMeHTa" Uis WX Tokasza. JlaHHbIe F000TO KiTacca, BKITOYAS
"MOKYMEHT", JOJKHBI OBITh TIIATEIBHO OXpaHsIeMbIM CceKpeToM. Jlydmmm
MOJIXOJIOM SIBJIAETCS Tiepenada "oToOpaxkeHueMm" B "TOKyMeHT" COOOIICHHS
"oT0oOpasuTh cedst B 3TOM oxne".’

113. Ucnosib3yiiTe KOHCTAHTBI

B nporpammel Ha Cu Kiacc maMsaTd const 4acTo He BKiIrodaercs. Ha camom
JIeie 3TO TMPOCTO HEOPEKHOCTh, HO OHA MaJI0 BIUSET HA BO3MOXHOCTH
nporpammbl Ha Cu. Tak kak Cut+ ropasno pazdopuuBee B OTHOIICHUN THIIOB,
yem Cu, To B Cut+ 3710 ropaszno Oosiee KpymHas mpoOjema. Bbl JTOJDKHBI
UCTIOJIb30BaTh MOJU(HUKATOp const Be3ze, IJIe MOXKHO; 3TO JIeiaeT Ko Ooee
HAJIC)KHBIM, M YacTO KOMITWJIATOP HE NPUHHMAET KOJ, KOTOPBIA €ro He
ncnonb3yer. OcoOCHHO BaXKHO:

e Bcerma mepenaBaTth ykaszaTend Ha KOHCTAHTHBIE OOBEKTHI, €CIIM BBl HE
Moaupuuupyete 3Tu 00beKThl. OOBsBICHHE:

puts( const char *p )

coo0Imaer KOMOWIATOpPY, uro (yHKIUS puts() He HaMmepeHa
MOIU(GHUINPOBATH CHMBOJIBI B MAacCHBE, MEPEJAaHHOM IPU HMOMOIIA P. ITO
SBIISIETCS. ~ YPE3BBIYAMHO  TOJIE3HOM  mopmumei  wHbopManmuu s
COIIPOBOXKACHHUS.

? Tlons3oBatemn MFC Moryt oGpaTuthes 3a Gonee IiyGOKHM OOCYXKICHHEM 3TOTO
Borpoca K Moeil cratee "Rewriting the MFC Scribble Program Using an Object-Oriented
Design Approach”" B aBrycroBckoM HoMepe xypHaia "Microsoft Systems Journal" 3a 1995
T.
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e Bce cooOmenus, HE MEHSIOIIME BHYTPEHHEE COCTOSHHUE OOBEKTa,
00BSABIATH ¢ MOAU(PHUKATOPOM const MOAOOHBIM 00pa3oMm:

class cls

i public: int operator==( const cls &p ) comnst ;
(910 TOT MOAHMdUKATOpP const cmpaBa, OTHOCHTEIHLHO KOTOPOTO SI TYT
paclmHalCh). ITOT const TOBOPHUT KOMIWIATOPY, 4TO Iepeaada
coo01meHus1 00bEKTY, OOBSIBIICHHOMY KOHCTaHTHBIM, Oe30macHa. 3aMeThTe,
YTO OTOT CaMblii TMpaBbli MOAM(PHUKATOP const B JACHCTBUTEIHLHOCTH
CO3JIaeT cleayolee onpeIeieHue A yKkazaTens this:

const current class *this;

Ecimm xom B 3TOW KOHCTAaHTHOW (DYHKIIMW TIOMBITAETCS MOIU(PHUIIPOBATH
mo0oe ToJe JaHHBIX KJacca WU MPEeaNpUMET BBI30B APYrol (yHKIMH-
YJieHa, HE TMIOMEYCHHOW const, TO BBl MOJYYUTE COOOIICHHE 00 OmmoKe
KOMIIWISIIUM Takoro TPHMEPHO CoAepXkaHus "He MOTy INpeoOpa3oBaThb
yKazarenb Ha const current class B yKasareab  Ha
current class". YIOMAHYTBIM yKa3aTeleM B JaHHOM CIIy4ae SIBJISETCS
this, u HHMKorja He OyJeT OO03BOJIEHO MpeoOpa3oBaHUE yKaszaTess Ha
KOHCTAHTY B yKa3aTellb Ha NepPEeMEHHYIO (IOTOMY YTO BbI TOT/Ia MOTJIHU Obl
MOIU(PHUINPOBATH KOHCTAHTY MPH IMOMOIIN YKa3aTes).

KoncTanTHEIE CCHUIKHM TOXE BaKHEI U paccMaTpUuBarOTCA IMO3XKE.

114. Ucnosib3ylTe CTPYKTYPBI TOJIBKO TOI/Aa, KOI/Aa BCe
JAHHbIEC OTKPBIThIC U HET PYHKIUN-YJICHOB

OTO mMpaBWIIO SBJSETCS BapuUaHTOM IMPHHLMIA "eclu 3T0 moxoxe Ha CH, TO
JIOJKHO | JeficTBoBaTh Kak Cu". Mcnonb3yiTe CTPYKTYPBI, TOJBKO €CITU BBI
nenaere 4ro-T1o B cruiie Cu.

Crnenmyer Takxe M30eraTb HAcJeIOBAaHUS OT CTPYKTyphwl. Jlaxe ecmu MHe
MHOT0€ HE YJaJIOCh U3JI0KUTh YETKO, HAJICIOCh, UTO 51 IPOSICHUII CMBICIT T€3HCa
"3aKpBITHIC JaHHBIC WM HUKakue". 3Has 0 mpobiemMax C MPSMBIM JOCTYIIOM K
OTKPBITBIM JAaHHBIM, BBl MOXETE MOHSTh, MOYEMY CIEAYIOLIee HEe SBIsSIeTCA
OYEHb XOPOLIEH UIECEH:

typedef struct tagSIZE // Cymecrsynllee onpenejieHue U3
// 3arojsioBouHOTO Odaia Cu

LONG cx;
LONG cy;

}

SIZE;
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class CSize : public SIZE // OmnpepmeseHue B Odaiisie Cu++

//

S Bugen ompezeneHus KIaccoB, MOAOOHBIE CIENYyIOIIEeMYy, TIAe TpedyeTcs
JOCTYI K TOJIIM CX U cy 0a30BOro Kiacca 4yepe3 yKas3aTelb MPOH3BOIHOTO
KJ1acca Juist TOro, YTOOBI ONPEAETUTh COOTBETCTBYIOINIEE UM 3HAUEHUE TPEThel
KOOpAMHATHI — BBICOTHI. Hanpumep:

CSize some size;
some_size.cy; // TBdOY!

Brl JOJI2KHBI MMCTh BO3MOKHOCTDh HAIIMCATh:

some size.height () ;

VY mpenuiecTByIOLero Kojaa ectb apyras, 6osee TpyJIHO yloBUMas mpodiema.
HacnenoBanne ot cyniectByromeil cTpykTypel CH  4acTO  BBINOJHSETCA
MPOrPaMMHUCTOM, KOTOPBIA BEPUT, YTO CMOXET mepenatbh oO0bekT Cut+ B
cymectByonrylo gyakmuio Cu. To ecTs mporpaMMHCT Tojaraer, 4To pas
HaclleJoBaHue ¢axmuyecku J00aBiIseT MOJAs K ©0a30BOMy KIiaccy, TO
MPOU3BOJHBIN KJIACC B OYK8ANbHOM cMblcie OYyET pacloyio’keH TOYHO TaK JKe,
Kak 1 0a30BbIM KJIAacc, HO C MPUCOEAMHEHUEM HECKOJIBKUX JOMOJHUTEIbHBIX
nmosiei. OmHaKo, 3TO MOXET ObITh W He Tak. Eciau MpoW3BOMHBIA Kitacc
J00aBIseT, HAPUMEpP, BUPTYAIbHYIO (PYHKIIMIO, TO B 0a30BbIil KJIacC MOXET
OBITH TOOABJICH yKa3aTelb Ha TaOMUIly BUPTYaJIbHBIX (DYHKITHI. AHAJIOTHYHO,
€CIM TMPOU3BOJHBIA KJIACC HCIOJNb3yeT MHOXKECTBEHHOE HaclleJOBaHHe
OJIHOBPEMEHHO OT CTPYKTYypbl CH M 4ero-To euie, TO HET HUKAKON rapaHTHH,
4To cTpykTypa Cu OyJeT B Hayase.

115. He pa3smemaiite Tesa pyHKIHA B ONpeaeIeHUAX
KJIACCOB

31ech ecThb HECKOJIBKO MpobneMm. Eciam BBl JeHCTBUTEIHHO MOMECTHTE TEJO
(byHKIMU B onpesieNieHHe Kiiacca TakuM 00pa3oMm:

class amanda

{

public:
void peekaboo( void ){ cout << "xy-xy\n"; } // oyHkuma urph
// B OpATKM C
// AmaHzo

}

Cut++ genaet 3TOT KJ1acc BCTpoeHHBIM. [lepBas nmpobiema 3akitoyaeTcsi B TOM,
YTO Takue (QYHKIMH C TEYCHHEM BPEMEHU MMEIOT TeHACHIIUIO pa3pacTaThCs U
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CTaHOBSATCSA CIUIIKOM OOJBIIUMHU, YTOOBI OBITH BCTPOCHHBIMH. [loaTOMy
Jydllle TOMEUIaTh OINpPEJCNICHHs CBOMX BCTPOSHHBIX (YHKIUH BHE
OIpeZieTIeHUs Kilacca, HO B TOM JKE€ 3aroJIoBOYHOM (aiiiie, Trie pa3MeriaeTcs
olpesieJIeHue Kiacca:

class amanda

{

public:
void peekaboo ( void ) ;
}

class amanda: :peekaboo( void )

{
}

[Tyranunia — Oosee kpymHas mpobiema, yeM pasMep. Yacto ompeneneHue
Kjacca SBISETCS €AMHCTBEHHOW HUMEIOLICHCS Yy Bac  ONpeleseHHOU
JOKyMEHTAIel 1Mo wieHaMm Kiacca. Bam Ha camMoMm jene HY»XHO, 9TOOBI BCE
MOMECTHJIOCH Ha OJJHOM CTpaHHIE, U YTOOBI 3TO ONpEe/eTIeHNE 1aBAI0 KPATKHH
CIUCOK TPOTOTUTIOB (GyHKIMA. Ecnmi mMeHa QyHKIIMU W apryMeHTa BBIOpAHBI
TOYHO, TO 3TO YacTO BCS TOKYMEHTALMs, KOTOpasi BaM HE00X0J1Ma.

Kak Tombko BBl HaumHaeTe MO0aBIATH Tena (YHKUWH, Nake €ClIH OHH
COCTOSIT U3 OJIHOW CTPOKH, K OTPENEICHUIO KJIacca - BBl 3Ty SCHOCTb TepseTe.
Omnpeznenenue Kiacca HAYMHACT PACHPOCTPAHATHCS Ha HECKOJIBKO CTPAHHII, U
CTaHOBUTCA TPYAHO HANTH 4YTO-HMOYIb, MCIHONB3Ys ONpeleNieHHe Kiacca B
Ka4eCcTBE CPEICTBA JJOKyMEHTHPOBAHHUS.

Tperbs mpobinema Oonee KoBapHa M HOTpeOyeT HECKONbKHMX 4YacoB Ha
yCTpaHEHHe, ecld Bbl He Oyzaere akkypaTHel. PaccMoTpuM ¢parMeHT
peanu3aly CBA3aHHOTO CIUCKa Ha JHCTHHre & (KOTOphlii He Oynmer
komnwinpoBarbesd). Kmacecel linked list wm list node nochulalOT
coolmeHus apyr Apyry. KommuusaTop momkeH yBUAETH ONpeAeieHHe Kiacca
JI0 TOTO, KaK OH TO3BOJIUT BaM IIOCJIATh COOOIIEHHEe OOBEKTYy 3TOro Kiacca.
(BbI MOoxeTe OOBABUTDH yKa3aTelb HAa OOBEKT, JIMIIb ITIM Ha class Xxx; HO
BBl HE MOYKETE HHUYETO CIIeNIaTh MPH MOMOIIM 3TOT0 yKa3aTels 10 3aBepIlCHUs
olpeneNieHus] Bcero Kkiacca). Tak Kak B JIMCTHHTE 8§ HCHOJIB3YIOTCS
BCTPOCHHBIE (DYHKIHH, TO HEBO3MOXKHO YCTPOMThH 3TH OIpEAEICHHs KJIacCOB
TakK, 4yTOOBl M30€XaTh MPEABAPUTENBHBIX CCHUIOK. BBl MOXeTe pemmTh 3Ty
npoOsieMy, TOMECTUB OmpeJeNeHnus (yHKIUI B KOHIE Toro (aiina, rae oHu
o0BsiBIIeHBI. S crenan 3To B ucTUHTE 9.

cout << "ky-ky\n";
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Jluctunr 8. ®parMeHT peann3anny CBSI3aHHOTO CITUCKA

34
35
36
37
38
39

class list node;

class linked list
int number of elements in list;
list _node *root;

private: // B>TOT pasmesl COmEPXUT COOBMEHUS, MOJydaeMble
friend class list node; // Tombko orT oOBexkTOB list node
void have removed an element (void)

{
}

public:
void remove this node( list node *p )
// Crenmywumas CTpokKa TeHepupyeT ONMOKY NPYU KOMIMIISLUA,
// Tak Kak KOMOMJIIATOP He 3HaeT, 4To list node
// mMmeer coofuenme remove yourself from me( &root ).

--number of_ elements_in list;

p->remove yourself from me( &root );

//
¥

class list node

linked list *owner;
private: // DTOT pasiesl COmepXUT
friend class linked list; // coobmeHMna, NojlydaeMele TOJIbEKO
// or obwbexroB linked list
void remove_ yourself from me( list _node *root )

// ... BBIIOJHUTL yHaJjleHue
owner->have removed an element () ;

}i

JlucTuHr 9. Yiay4nieHHbIA BApUAHT pealin3allii CBI3aHHOTO CITMCKA

o JO0 Ul W

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
27
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 );

class list node

linked list *owner;
private: // 2TOT pasnes COIEPXUT COOBUEHUS,
friend class linked list; // nosmyuaemele TOJBKO OT
// ofwerror linked list

void remove yourself from me( list node *root );

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;

void list node::remove yourself from me( list node *root )

// ... BHIOJHUTL yHaJIeHMe
owner->have removed an element () ;
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116. N36eraiiTe neperpy3kn QyHKUMH U AaPryMeHTOB,
HCMOJIb3yeMbIX M0 YMOJIYAHUIO

OTO NpaBWIIO HE NPHMEHSAETCS K KOHCTPYKTOpaM M (DYHKIHSAM IEperpy3Ku
omnepanui.

[Teperpyska ¢yHKIHi, MOMOOHO MHOTHM IpyruM cBoiicTBam Cut+, Oblna
no0aBiieHa K 3TOMY SI3BIKY 110 0COOBIM IpuunHaM. He mo3BossiiiTe ce0s yBieub
>TuM. DyHKIMHK, KOTOpBIE AENAIOT pa3Hble BEIIW, JOJKHBI MMETh M Pa3HbIe
UMCHA.

[TeperpyxeHHbIe (QYHKINH OOBIYHO BBHI3BIBAIOT OOJBIIE TPOOIEM, YeM HX
pematoT. Bo-niepBbix, mpobieMa ABYCMBICIIEHHOCTH:

f( int, long );
f( long, int );

£f( 10, 10 ); // OIMBKA: Kakylo M3 QYHKLMMA A BEIBEBAK?

bBonee xoBapHO ciienyromiee:

f( int );
f( void* ) ;
£f( 0 ); // OILNBKA: BbI30B AByCMBICICHHbII

[TpoGiemoii 31ech siBnsieTcss Cu++, KOTOPBIN cYUTaeT, 9To 0 MOXKET OBITh Kak
yKazaresieMm, Tak U TUIOM int. Eciu BBl fenaere Tak:

const void *NULL = O;
const int ZERO = 0;

TO Bbl MOXeTe 3amucaTh f (NULL) s BeIOOpa BapHaHTa C yKa3aTeleM U
f (ZERO) Ayst JOCTYTIA K IIEJIOYUCICHHOMY BapHaHTY, HO 3TO BeJIET K OOJIBIIONHN
nyTtanuie. B Takoil cutyaryu Bam Obl TydIlie POCTO UCTIONB30BaTh (PYHKIIHH C
IBYMsI Pa3HBIMU HMEHAMH.

ApPryMeHTHI 10 YMOJYaHHIO, CO3JAIONINE HA CaMOM JIeNie MeperpyKeHHbIE
byHKIMHA (IO OJHOW HAa KaXKAYI0 BO3MOXKHYIO KOMOHWHAIIMIO apTyMEHTOB),
TaKXe BBI3bIBAIOT Npo0eMbl. Hanpumep, eciiy BbI HANMCAIH:

f( int x = 0 );

W 3aTeM CITy4aiiHO BbI3BaiH f () 0e3 apryMEeHTOB, KOMITWIIATOP YCHENIHO U 0e3
BO3pakeHHH BcTaBHT 0. Bce, gero BB TOOMINCH, — 3TO YCTPaHWIU TO, YTO B
MHOM CJlydae BBI3BaJIO ObI IMOJIE3HOE COOOIIeHHE 00 OImHOKe BO BpeMsd
KOMITUJISILIAY, U CIBHHYJIH OIIMOKY Ha 3Tall BBITOJTHEHHS.

VcKiTroueHUsIMU U3 CKa3aHHOTO BBIIIE SIBIISTIOTCS TIEPETPY)KEHHBIE OTEPaIlUH
¥ KOHCTPYKTOPBI; MHOTHE KJIACCHI UMEIOT UX TI0 HECKOJBKY, U apryMEeHTHI O
YMOJYaHUIO YacTO HMMEIOT CMBICT B KOHCTpykTOpax. Kon, mnomoOHbIi
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CJIEIyIOIEMY, BIIOJIHE IPUEMIIEM:

class string

{
public:
string( char *s = " ) ;
string( const string &r );
string( comnst CString &r ); // mnpeoOpazoBanue u3 kiacca MFC.

} //
s mosicHeHMsI: pas3HbIe Kiacchl OyayT dacTo oOpabaThiBaTh OJHO U TO Ke
cooOrieHue, peanu3ys (yHKIUU-00PaOOTYMKHA C COBMHJAAOIIUMH WMCHAMH.
Hanpumep, O0JBIIMHCTBO KIACCOB pealu3yloT cooOmeHne print (). CMbIct
TOTO, YTO S TIBITAKOCH 3/1€Ch JOOHUTHCS, TAKOM: TIIOXasi MBICIIb - B OJTHOM Kj1acce
UMETh MHOTO 00pabOTUYNKOB COOOIIEHUH C OJTHUM U TeM Ke IMeHeM. BmecTo:

class string
{
/] ...
public:
print ( FILE *fp ),

print ( iostream &ios );
print ( window &win ) ;

s1 OBI PEKOMEHTOBAT:

class string

{

/] ..

public:
print file ( FILE *fp ) ;
print_stream ( iostream &ios );
print window ( window s&win ) ;

Emte myure, ecnu Ob1 y Bac ObLT KJIaCcC yCTpOWCcTBa device, KOTOPBIA ObI MOT
NPEICTaBIATh TUIBL: (DaiaoBbli FILE, MOTOKOBBIM iostream M OKOHHBIH
window, B 3aBUCUMOCTH OT TOTO, KaK OH MHUIIHATU3UPYETCS — TOTJa OBl BB
MOTJIM pealin30BaTh €IMHCTBEHHYIO (YHKIHMIO print (), NPUHUMAIOIIYIO B
KayecTBe apryMeHra device.

Sl nomxkeH ckazarh, 4TO caM MOPOI HapyIlalo 3TO MPaBWIIO, HO JIENAI0 3TO,
3Has, 4TO, IEPECTYIHB YEPTy, MOTY HaBJIeUb Ha ceOst Oemy.
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Yacrts 80. IIpodJiemMbl cuensieHust

Konuenmuus cuemneHus omnucaHa paHee B oOmieM Buze. S Takke ykaszamn
HaubOonee BaxHoe mnpaBwio Cu++ g COKpalleHWs 4YHcia OTHOLICHHMA
cueruieHus: "Bce maHHBIE MOJDKHBI OBITH 3aKpBITHIME'". Vess MUHUMH3AIH
cBs3eil Ha caMoM Jene neHTpaibHas g Cut++. Bbl MoxkeTe BO3pa3uTh, YTO
[JIABHOW TI€NBI0  OOBEKTHO-OPUEHTUPOBAHHOTO IPOEKTHUPOBAHUS SIBIISAETCS
MUHUMH3AIUS OTHOLLIEHUH CBSI3M MOCPEACTBOM HHKAMNCYJSAIUHU. DTOT pasien
conepxut cnennduaeckue st Cut++ mpaBuia, Kacarolnuecs CBSI3bIBAHUS.

117. U30eraire Apy:;KeCTBEHHbIX KJIACCOB

CuenuieHre MPOUCXOAUT JIMIIB 70 OMPEAETICHHON CTENeHN. TecHOe CIeTUIeHne
MEXIYy KJIaccaMH MpPOMCXOJHUT, KOT/Ia BBl HCIIONB3yeTe KIOYEBOE CJIOBO
friend. B »TOM ciydae, korga BeI YTO-THOO MEHSETE B Kiacce, KOTOPBIMA
NPEIOCTAaBIsAET JAPYKECTBEHHBIM CTaTyC, TO JOJDKHBI TaKKe IPOBEPUTH
KXyl (QYHKIUIO B APYKECTBEHHOM KJIACCE, YTOOBI YOSIUTHCS, YTO OHA eIle
pabotaer.

OTta 0COOEHHOCTH SIBHO HE HYXXHA; HAa CAMOM JIeJie Bbl XOTHTE OTPaHHYUThH
JOCTyH, o0OecreunBaeMblii  JIpY’)KECTBEHHBIM  MeXaHu3MOM. MHe  Obl
MOHPABUJIOCH YTO-HUOYb, paboTarolee MOA00HO 3aIIUIICHHOW YacTH, HO T10
OTHOILICHHUIO K Jpy3bsM. B cBsi3aHHOM crucke, Hampumep, s Obl XOTemn
pa3pemnTs 00beKTy 1list node MOCBUIATH MHOXECTBO COOOLICHUIT 0OBEKTY
list, HO s HE X049y, YTOOBI ATH COOOIIEHUS OBLITN PEaTM30BaHBI TIOCPEICTBOM
OTKPBITHIX (DYHKIMA, TOTOMY 4YTO HHUKTO He OydeT WX NOChUIaTh, KpoMe
00BeKTOB list node. Moii 1ist MOXeT caenarb 3TH (YHKIMH 3aKPBITHIMU
U TPEJOCTaBUTh CTAaTyC JPYKECTBEHHOro o00beKkTy list node, HO
list node TOrzIa CMOXET MOJYYHUTh JOCTYI K KaXJIOMY 3aKpHITOMY WIEHY
list. Ha camom pene s xouy ciuenyrouiero: "OYHKIUH-YIEHBI 3TOTO
JPY>KECTBEHHOT'O KJIacca MOTYT BBI3BaTh BOT 3TH TPH 3aKPBIThIE (YHKIHH-
4JieHa, HO HE MOTYT IOJIYYUTh JOCTYN K 4emy-nubo emie 3akpbitomy". K
coxaneHmio, s3pIk Cut+ He pacmosiaraeT METOJOM OTpaHHYEHHs JOCTyHa K
3aJJaHHOMY IIOJIMHOXECTBY OOpa0OTYHMKOB COOOILICHHI: JTOCTYITHO BCE WIIU
HHUYETO.

XOoTs MBI HE MOXXEM W3MEHHTBH JTO MOBEJCHHE, HO, TI0 KpaiHel mMepe, MbI
MOXEM OTpPaHMWYUTH YyIIepO IyTeM corjameHus. J[pyrumu cioBamu, MbI
MOYKEM MPEIOCTABIIATh CTATYC Jpyra ¢ MOoApa3yMeBaeMbIM MOHUMaHUEM TOTO,
Y9TO JPYKECTBEHHBIH OOBEKT OyAeT oOpamarbcs UMb K OTPaHHYCHHOMY
yucny (QyHKIHMA B TpeAocTaBisiomieM apyxkOy kimacce. Orpasum 3TO
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JOKYMEHTAJIBHO CJIEIYIOUINM 00pa3oM:

class granting

{
/7

private: friend class grantee

// O®yHKUMM, ONperelieHHHE B BTOM pasieje, OynyT IOCTYIHH
// uneHam kjlacca grantee, HO He IJOCTYIHH IJIS OTKPHITOTO
// WCHOJB30BAaHUA M3BHE.

message sent from grantee() ;
another message sent from grantee() ;

private:

// HacToamue BaKpHTHE OYHKUMM PaCHlojlarailTcd 3AeChb. XOoTs
// grantee Mor Obl MHOJIyYMTb IOCTYIl K 3TMM OYHKLMAM, HO He
// momyuaer.

} //
[TomMHuTE, YTO MBI Ha CaMOM JieJle HE OTPAaHWYMBAEM IPYXKOBI; 3TO MPOCTO
COrJalIeHue O 3aIMCH, YTOOBI TOMOYb YUTATEIIO HALIETO ONpeAeIeHHs Kilacca
yrajath Haiie HamepeHue. Hageemcs, uTo kTo-0bl HU mucan Kilacc grantee,
OH OyZeT JOCTaTOYHO B3POCIbIM, YTOOBI HE OOMaHyTh HAIIEro APYKEIH0OUs
HEXKEJIATEJIbHBIMU YITy4IIECHUSIMH.

118. HacsienoBanue — 310 (popma cuenieHust

HacnenoBanne — He maHanes, IIOTOMY YTO OHO SIBIISETCS, INPEXKIE BCETO,
dopmoii cuemnenusi. Korma Bbl m3MeHsieTe 0a30BbI KIACC, TO HM3MEHEHHE
3aTparuBaeT Bce OOBEKTHI MPOM3BOMHOTO Kiacca W BCEX IOJb30BaTeeH
00BEKTOB MPOU3BOIHBIX KIACCOB (KOTOPBIE MOTYT MEpeAaBaTh UM COOOIICHUS,
00paboTUYMKH KOTOPBIX YHACIIEJJOBaHBI OT 0a30BOT0 Kiacca). BooOrie, BB
JIOJDKHBI JIeTIaTh CBOKO MEPAPXHUIO KJIACCOB KaK MOXHO MEHee TITyOOKOW st
ocnmabienusi dToro BpemHoro 3ddexra. K ToMy ke, 3amIUIIEHHBIA Kiacc
naMsITh SIBJISIETCS TIOJO3PUTEIbHBIM, TaK KaK TYyT HMeeTcs Oojiee TECHOe
CIICTUIEHHE MEXTy 0a30BBIMH U IPOM3BOAHBIMHU KJIACCAMH, YeM IOJDKHO OBITH
NPY UCTIOJIH30BaHUM MPOU3BOAHBIM KJIACCOM TOJIBKO OTKPBITOTO MHTEp(derica ¢
0a30BbIM KJIACCOM.
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119. He mopThbTe 00J1aCTh I7100aJbHBIX UMEH: MIPOOJIEeMBbI
Cut++

Onpenenenne  kiacca  oOecreymBaeT  OTIMYHBIA  crocod  BBIBOZAA
uaeHTHQHUKaTopa ©3 O00NacTH TJIOOAIBHBIX HWMEH, TOTOMY YTO 3TH
UACHTU(DUKATOPHI JTOJDKHBI OBITH JTOCTYIHBI WM 4Yepe3 OOBEKT, WIH
MOCPEJCTBOM SIBHOTO MMEHU Kiacca. OyHkiusa x . £ () ornuyaercs ot y. £ (),
€ClIi X M Yy SBIAIOTCA OOBEKTaMM pa3HBIX KJIACcCOB. AHAJIOTHMYHO, X: : £ ()
orianyaercs OT y::f (). BBl MOMKHBI CMOTpeTh Ha MM Kjlacca W :: Kak
3 PEKTHBHYIO YaCTh UMEHU (DYHKIIMH, KOTOpPask MOKET OBITh OIMYIICHA JIHIIb
TOTJa, KOT/Ia YTO-HUOY I erie (TUMa . WU - >) CIY>KUT JIJIS1 YTOUHCHHS.

Sl 4YacTo WUCHONB3YyH TEPEUYUCIUTENb I OTPAaHHYCHHS BUIMMOCTHU
UICHTH(PHUKATOpa KOHCTAHTHI 00J1aCThIO BUAMMOCTH Kiacca:

class tree

{

enum { max nodes = 128 };

public:
enum traversal mechanism { inorder, preorder, postorder };

print ( traversal mechanism how = inorder );

//

}

//

£()

{
tree t;
//

t.print ( tree::postorder );

}

Koncranra tree::postorder, mnepenanHas B (¢QyHKIMIO print(),
OTIpeIeIeHHO He B III00ANbHONM 00J1aCTH UMEH, TOTOMY YTO JUIS TOCTYIA K Hel
TpeOyercsa npedukc tree: :. [Ipun 3T0M He BO3HHMKAET KOH(MIMKTA UMEH, TaKk
KaK €CJIH APYTroM KJIacc UMEET YIEH C UMEHEM postorder, TO OH BHE Kilacca
Oyzner uMeHoBaThCcsl other class::postorder. boiee Toro, koHcTaHTa
max_nodes SABIAETCA 3aKPBITOM, MOTOMY K HEW MOKHO IIOJIYYHUTH JOCTYII
JUIIb TOCPENCTBOM (YHKIMH-WIEHOB W Jpy3ed Kiacca tree, UTO
o0ecrieunBaeT AajgbHENIIee OrpaHuIeHIE BUIMMOCTH.

[IpeumyiiecTBO NepeUncanTeNs HajJl WIEHOM-KOHCTaHTOM Kilacca COCTOUT B
TOM, YTO €r0 3HAaYEHHE MOXET OBITh HHUIMAIU3UPOBAHO MPSIMO B 0OBSABICHUU
Kjacca. UneH-KOHCTaHTa JIOJDKEH MHULUAIU3HPOBAThCS B (DyHKIUH-
KOHCTPYKTOPE, KOTOPBIH MOXKET OBITh B IpyroM (aiine. [lepeuncinurens MOKeT
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OBITh TAaK)K€ HCIONB30BaH B KayecTBE pa3Mepa B OOBSBICHWH MacCuBa U B
KauyecTBe 3HAYEHUS case B ollepaTope switch; KOHCTaHTa HU B OJHOM W3
3TUX MecCT paborars He Oymer™.

KoHcTaHTa-uleH MMeeT cBOe IpenHa3HaueHue. Bo-epBbIX, BBl MOKETE
MOMeNIaTh B HEE 3HAYEHHSA C TUIIOM, OTIMYHBIM OT int. Bo-BTOpBIX, BBHI
MOXET€ WHULWAJU3UpOBaTh €€ BO BpeMs BBINOJIHEHUsA. Paccmorpum
ClIeyroIee onpeaeseHne rio0albHOM nmepeMeHHoN B Cu++:

const int default size = get default size from ini file();

Ee 3Hauenue cunThiBaeTcs U3 (aiina BO BpeMs 3arpy3Kd IPOrpaMMBL, M OHO HE
MOYET OBITh HF3MEHEHO BO BPEMsI BBITIOIHEHHUS.

BeimeynoMsiHyTOe Takke NPHUMEHHMO K KOHCTaHTaM-wieHaM Kiacca,
KOTOpPbIE MOTYT OBITh HHUIIMATU3UPOBAHBI Yepe3 apryMEHT KOHCTPYKTOpa, HO
HE MOTYT MEHAThCS (QyHKIMSIMHU-4wIeHaMH. Tak Kak OOBEKT THIIA const He
MOXET CTOATh CJeBa OT 3HaKa paBEHCTBA, KOHCTAHTBHI-WICHBI JIOJKHBI
WHHUIMAIN3APOBATBCS  MOCPEICTBOM  CIIMCKA  MHULUAIU3AIMHA  YICHOB
CleTyroImuM 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 )

{}
}

BrokeHHbple Kiacchl Takke Moie3Hbl. Bam wacto Oyner HyXHO co31aTh
"BcroMoraTeNbHBIH" KITacC, 0 KOTOPOM Ball TOJbh30BATENb Jake He OymeT
3HaTh. Hanpumep, texct mnporpammbl u3 Jluctuara 10 peanusyer knacc
int array — JIMHAMMYECKHMH [BYXMEPHBI MACCHB, pa3Mep KOTOPOTo
MOKET OBITh HEU3BECTEH 10 BPEMEHM BBIMOJIHEHUA. Bbl MOXeTe MOIy4YHTb
JOCTYI K €ro 3JeMEHTaM, MCIONb3ya cTaHaapTHbIA it Cu/Cut+ CHHTaKcuc
maccuBa (a[row] [col]l). Kmacc int array nemaer 3TO, HUCHONb3YsS
BCIIOMOTATEJIBHBIN KJIacC, O KOTOPOM IIOJIB30BaTENb int array HUYErO HE
3HaeT. S Kucronb30Bai BIOKEHHOE ONPENEIICHUE ISl YIAJEHUS ONpeaesICHUs
3TOTO BCIIOMOTATENFHOTO KJIacca U3 00JAaCTH BUAMMOCTHU TJIOOATBHBIX MMEH.
Bor xak 310 pabotaer: Brlpaxkenue a[row] [col] oIleHUBaeTCI Kak
(alrow]) [col]l. alrow] BbI3BIBACT int array::operator(] (),
KOTOPBII BO3Bpamaer oOBbEKT int array: :row, CChUIAIOLIUICA Ha LYo

* YTBep)K)_IeHI/Ie aBTOpPa HE COOTBETCTBYCT CTaAHAAPTY A3bIKA. — Peo.



IIpoGaembl cuenjieHus 175

CTpOKY. [col] mpHMEHseTCs K 3TOMy OOBEKTy int array: :row, IPUBOIL
K BBI30BY 1int array::row::operator[] (). Ota BrOopas Bepcus
operator [] () BO3BpallaeT CChUIKY Ha UHIWBUYAIbHYIO SUCHKY. 3aMeThTe,
YTO KOHCTPYKTOp Kiacca int array::row SBIETCS 3aKpPBITHIM, IIOTOMY
YTO S HE XO4y, 4TOOBI JI00O0H IOJIb30BaTeNh MMEN BO3MOXKHOCTH CO3/1aTh
cTpoKy row. CTpoka J0JDKHA MPEJOCTaBUTh JAPYKECTBEHHBIN CTaTyC MacCUBY
int array c TeM, 4TOOBI int array MOT ee co37aTh.

JInctunr 10. BcioMorarensbHbBIE KJIACCHI

#include <iostream.h>

class int_array

{

class row

{

friend class int array;

int *first cell in row;

row( int *p ) : first cell in row(p) {}
public:

int &operator[] ( int index );
}i

int nrows;
int ncols;
int *the array;

public:
virtual
~int array( void ) ;
int array( int rows, int cols );
row operator([] (int index) ;
}i
B —
// GyHKUMM-uNeHEl kJlacca int array
B ——
int_array::int_array( int rows, int cols )
: nrows ( rows )
, ncols ( cols )
, the array ( new int[rows * cols])
{}
[/ == e
int_array::~int_array( void )
{
delete [] the array;
}
J ] === =
inline int array::row int_ array::operator([] ( int index )

{
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42
43
44
45
46
47
48
49
50
51
52
53
54
55
55
56
57
59

//

return row( the array + (ncols * index) );

inline int &int array::row::operator[] ( int index )

{

return first cell in row[ index ];

void main ( void )

{

int_array ar(10,20);

ar[1] [2] = 100;
cout << ar[1] [2];

// To xe camoe, duro u ar[10] [20], HO
// PasMepHOCTbL BO BpEeMd KOMIIUJIALMU
// MoxeT OHTb He OoIpelnesieHa.

* B COOTBETCTBHH CO CTAHIAPTOM JOJKHO OBITh int main ( void ).— Peo.
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Yacrtp 8B. CebLIKN

120. CcpL104HbBIE APTYMEHTHI BCEraa A0JKHbI ObITh

KOHCTaAaHTaAaMH

121. Hukoraa He ucnoJib3yMTe CChIJIKM B KA4YeCTBe

pe3yabTaTroB, HOHL3yﬁTeCL YKa3aTreJasiMmu

Hcnonp30BaHuE CCBUIOYHBIX apryMEHTOB B SI3BIKE I[POTrPAMMUPOBAHHUSA
BBI3BAHO YETHIPHMS IPUUMHAMU:

OHU HY>XHBI BaM JUIsl OIIPEJIEIEHNs] KOHCTPYKTOpa KOIHH.

OHU HY)XHBI BaM JJIsl OIpeNeIeHHs MeperpyKeHHbIX onepanuil. Eciu Bbl
OTNpPEACIIUIN:

some class *operator+( some class *left, some class *right );

TO BBI JOJKHBI CACTIAaTh TaKOC JOIIOJTHCHUC!

some_class x, Vi

X = *(&X + &Yy)
Ucnonp3oBanue CcCBUIOK 1 apryMmMeHTa M BO3BpalllacMOro 3Ha4YCHUS
ITIO3BOJISICT BaM HAIIUCATh.

X =X + 1;

Bl wacTo xoTuTe mepenaTb OOBEKTHI MO 3HAYEHHIO, UCXOMAS U3 JIOTHKU.
Hanpumep, BeI 00BIYHO B (QyHKIWIO mepemaere Tun double, a He
ykazarenb Ha double. Tem He MeHee, THIT double TpeCTaBIsIET COO0H 8-
0aliTOBYIO YNAKOBAaHHYIO CTPYKTYPY C TpeMs IOJISIMH: 3HAKOBBIM OHTOM,
MaHTHCCOM W mopsiakoM. llepenaBaiite B 3TOM CUTyallUM CCBUIKY Ha
KOHCTAHTHBIH OOBEKT.

Ecin 00beKkT Kakoro-HuOyAb OIpeNeeHHOro I0JIb30BaTeleM Kiacca
OOBIYHO TIEpeAaeTcsl MO 3HAYCHUIO, TO UCHOIB3YHTE BMECTO 3TOTO CCBHUIKY
Ha KOHCTaHTHBIN 00BEKT, 4TOOBI N30€KaTh HESIBHOTO BHI30BAa KOHCTPYKTOpa
KOITUH.

CchUlkM B sI3bIKE HE NpeJHa3HadyeHbl JUIs uMuTaiuu [lackans ¥ He JOJKHBI
HCIIOJIb30BAThCS TAK, KaK MCIOJIB3YIOTCS B Mporpamme Ha Ilackaine.

Hpo6neMa CCBIJIOYHBIX apryMEHTOB — COIIPOBOXICHHC. B OpoujioM roay

OJIMH U3 HAlllUX COTPYIHUKOB HAIMCAJl CIEAYIONIYIO MOANPOrpaMMy:
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void copy word( char *target, char *&src ) // src aBugercs
// ccremkodt Ha char*

while( isspace(*src) )
++sTC; // VIHKpeMeHTMpPOBATL yKa3aTelb,
// Ha KOTOPHIA CChHJIAETCH SrC.
while( *src && !isspace(*src) )
*target++ = *sSrc++; // TlepeaBMHYTb yKa3aTesb,
// Ha KOTOpPHIM CCHUIAeTCHa SIrC,
// Ba Tekyllee CJOBO.

}

ABTOp mosarai, yTo Bbl OyAeTe BBI3bIBaTH copy word () MHOTOKPATHO.
Kaxnaplii pa3 mommporpamma KomupoBaja Obl clieAyromiee CIoBO B Oydep
target u npojaBuraina Obl yKa3areib B UCTOYHUKE.

Buepa Bl Hanucanu cieayomuid Koa:

f( const char *p )

{

char *p = new char[1024];
load( p );

char word([64] ;
copy word( word, p );
delete( p ); // Copnpus! p ObUl MOOAMOUUMPOBAH, MNO3TOMY BECh
} // 3TOT ydyacToOK naMarTu ofpamaeTcsa B Kydy Mycopa!

['maBHasg mpobiemMa COCTOMT B TOM, YTO, TJBSII Ha BBI30B copy word (
word, p ), BBl HE MOJy4aeTe IMOJCKAa3KH O BO3MOXXHOM HM3MEHEHUH D B
noxmporpamMmme. UTtoObl m00patbes A0 3TOM HMHMOpPMANWW, BBl JIOJDKHBI
B3[VISIHYTh HA MPOTOTHIT 3TOW (DYHKIUHU (KOTOPBINA, BEPOSITHO, CKPHIT HAa 6-O0M
YPOBHE BIJIO)KEHHOCTH B 3arojJoBOYHOM @aiine). Orpomuble mpoOiieMbl TpU
COIPOBOXKACHUU.

Ecnu 9to-To moxoxe Ha OOBIYHBIN BBI30B (yHKIMH CH, TO OHO JOJDKHO H
JIeicTBOBaTh Kak BbI30B 00byHOW ¢yHkumu Cu. Ecaum 061 aBTOp
copy_word () HCIOIb30BaJl YyKa3aTellb JIsI BTOPOrO apryMeHTa, TO BBI3OB
BBITJISIIETT OBl TTOT00HBIM 00pa3oMm:

copy_word( word, &p );

OTOT  JONMONHUTENBbHBIA 3HAaK &  sBisieTcss  pematommM.  CpemHuit
CONPOBOXKIAIONIMN TMPOTPAMMICT I0JIaraeT, 4TO eIWHCTBCHHAs MpPUYUHA
nepeaayn agpeca JOKaTbHON MEPEMEHHOH B IPYTYIO (DYHKIIIO COCTOUT B TOM,
9TOOBI pa3pemuTh QYHKIMA MOIUPHUIIMPOBATH ATy JOKATBHYIO MEPEMEHHYIO.
Hpyrumu CJIOBaMH, BapuUaHT c yKazaTenem SIBIISICTCS
CaMOJIOKYMEHTHPYIOIIUMCS; BBl COOOINAeTe CBOEMY YHTATEII0, 4YTO JTOT
00BbeKT m3MeHsieTcss (yHkuueil. CChUIOYHBIN apryMEHT HE JIaeT BaM TaKO
nHbOpMAITUH.
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OTO HE 3HAYMT, YTO BBl JOJDKHBI M30eratb cCchlIoK. YeTBepTas mpuynHa B
Hayajie 3TOro pasjiesa BIIOJHE 3aKOHHA: CCBHUIKU SBIISIOTCS 3aMedyaTelbHbIM
crocoOoM wm30eratb HEHYXHBIX 3aTpaT Ha KONHPOBaHHWE, HESBHBIX IPU
nepejaye Mo 3HaueHHIo. TeM He MeHee, Juid oOecnedeHus: 0€30MaCHOCTH
CCBUIOYHBIE apTyMEHTHI JOJDKHBI BCETIa CChUIATHCS HA KOHCTAHTHBIE OOBEKTHI.
Jl1s taHHOTO POTOTHUIA:

f( const some class &obj );

9TOT KOJ BIIOJIHC 3aKOHCH:

some_class an object;

f( an object );

OH 1MoX0’ Ha BBI30B MO 3HAYEHHUIO M MPU 3TOM, 4TO OOjee BaXXHO, AEHCTBYET
NnoJI0OHO BBI3OBY M0 3HAUYEHUI0O — MOAU(PUKATOp const MperoTBpaliaeT
Mogudukanuoo an object B ¢yHkuuu £ (). Bbl nomyunnu 3¢ ¢exTuBHOCT
BBI30Ba 110 CCBHUIKE 0€3 eTo mpoleMm.

[TonBenem utor: S pemiaro, Hy’HO WM HET MCIIOJIb30BATh CCHUIKY, BHaYale
UTHOPHUPYS (aKT CYIIECTBOBAHHS CCBHUIOK. BXomHble apryMeHTHl (hyHKUIWIH
NEepealoTCs MO 3HAYEHUIO, a BBIXOJHBbIE — HCHOJB3YIOT yKa3aTeld Ha TO
MECTO, Iie OyAyT XpaHUThCS pe3ysbTaThl. S 3aTeM mpeoOpasyio Te apryMeHTHl,
KOTOpBIE MepeIatoTcs M0 3HAUYEHUIO0, B CCHUIKM Ha KOHCTAaHTHBIE O0BEKTHI, €CITH
9TH apTyMEHTHI:

® SBIIAIOTCS O0BEKTaMH KaKOro-TO Kjacca (B OTJIMYHE OT OCHOBHBIX THIIOB,
MOJOOHBIX int);

e He MOIUDUIIUPYIOTCS TIE-TO BHYTPH (DYHKITHH.

OOBEKTHI, KOTOpPBIE TEPEHArOTCs 10 3HAYCHUIO M 3aTeM MOIU(DUIHPYIOTCS
BHYTpU (YHKIUH, KOHEYHO JIOJDKHBI IO-TIPEKHEMY TMepeaaBaThCsi 110
3HAYCHHIO.

B 3axmroueHne 3TOro OOCYKACHUS PACCMOTPHM MPHMEP M3 PEaTbHOM
KU3HU TOTO, KaK He HA0O0 WCHONB30BaTh cchUlkH. OOBekT CDocument
COICPKUT CIUCOK OOBEKTOB CView. BB MOXeTe IMOMy4YHTh JOCTYH K
AJIEMEHTaM 3TOTO CIHCKA CIEIYIOUIMM 00pa3oM:

CDocument *doc;
CView *view;

POSITION pos = doc->GetFirstViewPosition() ;
while( view = GetNextView (pos) )
view->Invalidate () ;

3meck ectb aBe mpoOieMbl. Bo-mepBbiX, y ¢(yHKIMNM GetNextView ()
HEeyIauyHoe UMSL. Ona JOJDKHA OBITH Ha3BaHa
GetCurrentViewAndAdvancePosition (), MOTOMy 4YTO OHAa Ha CaMOM
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JleJje BO3BpallaeT TEKyIIWH DJJIEMEHT M 3aTeM IPOJBUIaeT yKa3aTellb
MOJIOKEHUST (KOTOPBIA SBIISETCS CCHUIOYHBIM apryMEHTOM pe3ysibTaTa) Ha
Cenyomuid dJeMeHT. UTo NMPUBOIUT HAC KO BTOPOW MpoOieMe: CpeaHHi
YUTaTeb CMOTPUT Ha MNPEAbIAYIIMA KOA M 3aJyMbIBAa€TCS HaJ TEM, Kak
3aBepIIaeTCs 3TOT LUKI. J[pyrMMH CIIOBaMH, 31€Ch CKpPBIBAC€TCS CIOPIIPHU3.
Ornepariust UTepaluu KA CKphITa B GetNextView (pos) , TO3TOMY HESICHO,
ryie oHa mpoucxoauT. CUTyaIs MorJia ObITh XYK€, eCITi Obl IIUKJI OB O0JTbIIIe
U coJepxan Obl HECKOJbKO (YHKIMH, HCIONB3YIOIUX POS B KadyecTBe
aprymMeHTta — Bbl Obl HE UMEJIM HUKAKOIO MPEACTABICHUS O TOM, KaKasi U3 HUX
BBI3BIBAET IIEPEMEIICHUE.

Ectb MHOXECTBO JIydymiMX CrHoOcoOOB  pemIeHHs JTOH  MpoOJIeMBbl.
[IpocTenmnii  3aKmrOYaeTCs B HCHOJB30BAHHMM B KA4eCTBE apryMEHTa
GetNextView () ykasareis BMECTO CCBUIKH:

POSITION pos = doc->GetFirstViewPosition() ;

while( p = GetNextView( &pos ) )
p->Invalidate () ;

Takum crocoboM &pos coolbIIaeT BaM, 4TO pos OyIeT MOAUGUIIUPOBATHCS;
WHaye 3a4eM IepeaaBaTh ykazarenb? Tem He MeHee, CYIIECTBYIOT W JIydIlIHne
pemenus. Bot nepoe:
for( CView *p = doc->GetFirstView(); p ; p = p->NextView() )
p->Invalidate() ;
Bor 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();

Bor uetBeproe:

ViewListIterator cur view = doc->View list(); // IpocMoTpers
// Bechb CHOMCOK
// oToBpaxeHuM

// =Toro
// moxymeHTa.
for( ; cur view ; ++cur_view ) // ++ NEPEXOOUT K CJEOyOLEMY
// OTOBpaxeHuo .
cur view->Invalidate() ; // -> BO3Bpamaer ykasaTeyb Viewk.

BepositHO, ecTh eme qiokuHaA APYyrux Bo3MoxkHocTed. Bcee mpenbiaymiee
BapHUaHTHI 00J1aaf0T TpeOyeMbIM CBOMCTBOM — B HUX HET CKPBITHIX ONepanuit
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U SICHO, KaK MPOUCXOJUT MEPEX0]1 K "TeKyIeMy MOJI0XKEHHUI0".

122. He BO3BpamaiiTe CChLIIKU (WM YKAa3aTeJH) HA
JIOKAJIbHbIE MepeMeHHbIE

Ota npobaema mnpossisiercs U B CH, TJie BBl HE MOKETE BEPHYTh yKa3aTellb Ha
JOKAJIbHYIO TIepeMeHHyl0. He Bo3BpamiaiiTe cCchulky Ha OOBEKT, KOTOPBIA HE
CYLIECTBYET I10CJIe 3TOro Bo3Bpara. Cieayromuil KoJ He paboTaet:

some_class &£ ()

{

some_class x;

/7

return Xx;

}
JeiictBurensHON TpobOiIemMoii 31ech saBisieTcss cuHTakcuc Cu++. Omepatop
return MOXET pacIoyaraTbCs Ha OTIAJIEHUU OT ONPEAEIICHHUs BO3BpaIlaeMOil
BeJIMUYMHBL. EAMHCTBEHHBIH Ccroco0 y3HaTh, YTO HA CaMOM Jelie JeJaeT
return x, — O3TO B3[JIHYThb Ha 3arojoBOK (YHKIUH H TOCMOTPETH,
BO3BpAIIlA€T OHA CCBUIKY, MU HET.

123. He BO3BpamaiiTe CCHIIIKA HA IAMSATh, BbIJIEJICHHYIO
OnepaTopoM new

Kaxzaplii BBI30B new JODKEH CONpPOBOXKAAaTbcd delete — mOA00HO
malloc () u free(). S uHorma BuAen mroJeH, craparouiuxcs uz0exaTb
HAKJIaJHBIX PACXOJO0B OT KOHCTPYKTOPOB KONHMM MeEperpyKeHHONH OMHApHOMH
orepaiuu nojgo00HbsIM 00pa3oMm:

const some class &some class::operator+( const some class &r )
const

some_class *p = new some_class;

//

return *p;

}

DTOT KOJ HEe paboTaeT, MOTOMY YTO BBl HE MOYKETE BEPHYTHCS K ITOM MaMSTH,
4T00BI 0CBOOOIUTE e€. Korma BeI UINTE:

some_class a, b, c;
cC =a + b;

TO a + b BO3BpamaeT OOBEKT, a HE yKa3zaTellb. EMUHCTBEHHBIM CIIOCOOOM
MOJIyYUTh yKa3aTellb, KOTOPBIA Bbl MOXKETE Iepenarh B omepatop delete,
SBJISICTCS:



182 IIpaBuaa nporpamMmupoBanus Ha Cu++

some_class *p;

c = *(p = &(a + b));
DTO Jaxke CTpanrHo BHITOBOPUTH. DYHKIMS operator+ () HE MOXET MPSIMO
BO3BpAaTHUTh yKa3zareib. Eciu oHa BBRITIIAIUT MMOA00HBIM 00pa3oMm:

const some class *some class::operator+( const some class &r )
const

some_class *p = new some_ class;

//

return p;

}

TO BBI JOJIKHBI 3aITMCaTh:

c=*(p=a+ b);

9TO HE TaK CTPAINHO, KaK B NPEIBIAYIIEM IpUMepe, HO BCE €lIe JOBOJBHO
10X0. EMUHCTBEHHOE pelieHne 3TOH 3a/1a4l COCTOUT B TOM, YTOOBI CTHCHYTh
3yOBbI 1 BEpHYTh OOBEKT:

const some_class some_class::operator+( const some class &r )
const

some class obj;

//

return obj;

}

Ecnm Bam ynmactest BBI3BaTh KOHCTPYKTOP KOIHMM B OIEpaTtope return, TO
OBITH TIO CEMY.
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Yacrb 8r. KoHCTpYKTOPBI, 1eCTPYKTOPbI

U operator=( )

DOyHKIMN KOHCTPYKTOPOB, NECTPYKTOPOB M ONEpanui operator= () HMEOT
Ty OCOOCHHOCTH, YTO MX CO3/1a€T KOMITWJIATOP B TOM CIydae, €Clid HEe cO37aeTe
Bbl. ['eHepupyeMblii KOMOWIATOPOM KOHCTPYKTOp IO YMOJIYaHHIO (HE
UMEIOIUI apryMEHTOB) U T€HEPUPYEMBIHl KOMIMIATOPOM JECTPYKTOP HYKHBI
JUISL CO3/IaHUsl yKaszaTess Ha TaOJMIly BUPTyalbHBIX (pyHKIUH (mogpodHee o0
3TOM BCKODE).

['enepupyemblii KOMIUISTOPOM KOHCTPYKTOP KONHMH (YbUM apryMeHTOM
SBJISIETCS CChUIKA HA TEKYIIMH Kiacc) Hy)KeH elle Mo JBYM NpHYMHAM, KpoMe
TaOIuLbl BUPTYyaIbHbIX (yHKUMHA. Bo-nepBbix, kox Ha Cut+, KOTOpbII
BRIAAUT Kak Cwu, gomwkeH M paborars kak Cu. Tak kak mnpaBuia
KOMUPOBAHUS, KOTOPBIE OTHOCSATCA K KJIAcCy, OTHOCSTCS TaKXkKe U K CTPYKTYpe,
MO3TOMY KOMIWIATOP OyJeT BBIHYXKAEH OOBIYHO T'€HEpHUPOBATh KOHCTPYKTOP
KOIUU B CTPYKTYpe, 4T0ObI 00padaThiBaTh KOMMUPOBAHUE CTPYKTYp B cTmiie CH.
OTOT KOHCTPYKTOP KOIHMH UCTIONIB3YETCs IBHO OOOHBIM 00pa3oM:

some_class x; // KOHCTPYKTOP IO yMOJIUaHMUIO
some_class y = Xx; // KOHCTPYKTOP KOIUU

HO KpOME€ O3TOI'O OH HCIIOJB3YCTCA WM HCABHO B ABYX CHUTYyallUsX. HepBoﬁ
ABJISCTCA BbIZOB I10 3HAUYCHUIO!

some_class x;
f( some class x ) // nepemaercs IO 3HAYEHMIO, & HE IO CCHUJIKE.

f(x); // BBEI3HIBAETCHA KOHCTPYKTOP KONMMU IJid [Eepenaum X
// mo 3HaveHun. OHO MOOJIKHO CKOMNMPOBATBLCH B CTEK.
BTOpOﬁ SABJISICTCA BO3BPAT 110 3HAUCHUIO:

some_class g() // HomHmTe, UTO X - JIOKaJbHAas, aBTOMATHUECKASd
// mepeMenHas.OHa MCUe3aeT I[IOCJIE BO3BPAlICHMUSA
// dyHKUMEM 3HadYeHUHA.

some_class x; // Oneparop return nocisie 3TOTO HOJIKEH
return x; // ckomupoBaTh X KyHa-HMOYIb B HANEXHOE MECTO
} // (0BHUHO B CTEK [OCJie apryMeHTOB) .OH
// Wchmosb3yeT IOJia 3TOM LeJjM KOHCTPYKTOP KOIIMUM.
['enepupyemast KoMIuIsATOpoM (DyHKIUS-ONIEpans operator= () HyXHa
TG JUIS TIOAJEPKKH KOMUPOBaHUS CTPYKTYp B crtwie Cu TaMm, TIe He
OIIpC€ICJICHA Oon€panus IIpruCBanBaHUA.
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124. Onepanusi operator=( ) A0JKHA BO3BPAIATH
CCHLJIKY HA KOHCTAHTY

125. IlpucBauBanme camomy cede J0/IKHO padoTaTh

OmnpeneneHue operator=( ) JIODKHO BCErZla UMETh CIEAYIOUIyIo opmy:

class class name

const class name &operator=( const class name &r );

}i

const class name &class name::operator=( const class name &r )

{

if( this != &r )
// 3mech CKONMPOBATH

return *this;

}

ApryMeHT, TpeICTaBISIONIMNA ONEepaHa HMCTOYHHKA JAaHHBIX, SBIISETCS
CCBUIKOHM, YTOOBI M30€KaTh HAKIAJHBIX PAcXOJIOB BHI30Ba 10 3HAYCHHIO; ITO
CChUIKA Ha KOHCTaHTy, IOTOMY 4YTO AapryMeHT HE IpeaHa3HaueH st
MOAU(PUKAIIAH.

Ota QyHKIHS BO3BpAIIAET CCHUIKY, TOTOMY YTO OHAa MOKET 3TO cAenaTh. 1o
€CTh BBl MOTJIU OBl yJAIUTh & U3 OOBSIBICHUS BO3BpAIlaeMOW BEIMYHHBI, U BCE
Obl paboTall0 TMPEKpacHO, HO BBl Obl TONYYWIM HEHYXHBIH BBI3OB
KOHCTPYKTOpa KOIIMH, BBIHYKJIEHHBI BO3BPATOM II0 3HAYEHHUIO. Tak Kak y Hac
YK€ €CcTh 00BEKT, MHHIIUAIM3UPOBAHHBIN 0 THITY MPaBoi yactu (*this), To
MBI TIPOCTO MOXEM €ro BEepHYTh. [laxke eciu BO3BpaT 00BEKTa BMECTO CCBHLIKU
B JICHCTBUTENIBHOCTH SIBISIETCS OIIMOKOW uig (QyHKIMH operator= (),
KOMITWJISITOP TPOCTO BBIMOJHHUT TO, YTO BBl €My HpHUKa3aid. 3aech He OynaeT
coobmenust 06 omuoOKe; U Ha camMoM jeinie Bce Oyaer pabdorats. Koa mpocto
OyZeT BBITIOTHATHCS 00Jiee MEJIEHHO, YeM HYKHO.

Haxonen, operator=() JODKEH BO3BpamlaTh CCBUIKY Ha KOHCTaHTY
OpOCTO TOTOMY, YTO HE XOTHTE, YTOOBI KTO-HHOYAb HMENI BO3MOXHOCTb
MOIU(HUIMPOBATh BO3BpAINEHHBIII OOBEKT IOCIE€ TOro, Kak IPOU30ILIO
npucBanBanue. Cienyromniee OyIeT HEOMyCTUMBIM B CIy4ae BO3BpaTa CChUIKU
Ha KOHCTAHTY:

(x =y) = z;
[IprunHa cocToUT B TOM, YTO (X=y) pAacIEHUBAETCA KaK BO3BpAaIacMOe

3HA4YCHHUC (I)YHKL[I/II/I operator= (), T.C. KOHCTaHTHasA CCbhLJIKA. HOJ'Iy‘—IaTeJ'ICM
COO6H_ICHI/I${ =Z SABJIACTCA 06’beKT, TOJIBKO 4YTO BOSBp&H.[GHHLII;'I OoT X=Y. TeMm He
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MeHee, Bbl HE MOXETE IOCJIaTh COOOIIeHHE operator= () KOHCTAaHTHOMY
00BEKTY, TOTOMY YTO €T0 OOBSBIICHHE HE NUMEET B KOHIIE const:
// HE IEJAUTE STOTO B OYHKILNN
// C UCIOJIb30BAHUEM operator=().
// |
// A\
const class name &operator=( const class name &r ) const;
Komnunarop noimkeH BblAaTh BaM OMIMOKY THIla "HE MOTY IMpeo0pa3oBaTh
CCBUIKY Ha TEPEMEHHYI0 B CCBUIKY Ha KOHCTaHTY'", e€ciau BBl mompoOyere
(x=y) =z.
Jpyrum ciopHEIM MOMEHTOM B IIPEABITYINEM KOJIE ABIIAETCS CPABHEHHUE:

if( this != &r )

B (hyHKIMH operator=(). Boipakenue:

class name x;

/..

X = X;
JIOJDKHO BCeTa cpabarbiBaTh, M cpaBHEHHE this ¢ agpecoM BXOTHOTO MpaBoOro
apryMeHTa sIBJISIeTCSl IPOCTBIM CIIOCOOOM B 3TOM yOenuthcs. Mmeiite B Buay,
YTO MHOTHE aJTOPUTMBI TOJIaral0T CaMOIIPUCBAaUBaHUE O€3BPEAHBIM, TIOATOMY
HE Jenaiite ero ocoObiM ciydaeM. Takke wuMmedTe B BUIY, UTO
CaMONPUCBAaBAHKUE MOTJIO ObI OBITH 3aTYIIEBAHO MPHU MOMOIIN YKa3aTels, KaK
B:

class_name array[10];

class_name *p = array;

//
*p = array[0];

126. Knaccol, uMeroniue 4ieHbl-yKa3aTeJn, J0JKHbI
BCerja onpenessitb KOHCTPYKTOP KONMUM U (PYHKIHIO
operator=()

Ecnu xnacc He omnpenensieT METO/lbl KOMUPOBAHUS — KOHCTPYKTOP KOMUU H
byHKIIMIO operator=(), TO 3TO0 jAenaetT KommuiaATop. Co3maHHBIN
KOMITHJIAITOPOM KOHCTPYKTOP JOJKEH BBIMOIHATH "'TOWIEHHOE" KOMUPOBAHHUE,
KOTOPOE OCYIIECTBISIETCS TakuM o0Opa3oM, Kak OYyATO Bbl HalUCaIH

this->field = src.field musg Kaxaoro WwieHa. DTO O3HAYAET, YTO
TEOPETUYECKH JIOJDKHBI BBI3BIBATHCS KOHCTPYKTOPHI KOMUH W (pyHKIIUH
operator= () BIOXCHHBEIX O0BEKTOB M 0a30BBIX KilaccoB. Jlaxke eciu Bce

paboTaeT MmpaBUIBHO, BCE K€ YKa3aTelIM KOMUPYIOTCS KaK yka3areian. To ecTb,
CTpOKa string, MpeAcTaBIeHHAs Kak char*, — HE CTPOKa, a yKaszaTellb, U
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OyzeT cKOMMpOBaH JUIIb yKazatenb. [IpencTaBpre, 4TO ompeaeneHne string
Ha JIMCTUHTE 7 cO CTpaHUIbl 155 He MMeeT KOHCTPYKTOpa KOMUU MK (DYyHKIHH
operator= (). Eciau Bl 3anuiimnTe

string sl = "oy", s2;

//

s2 = sl;

TO 3TO NMPUCBAaWBaHWE BMECTO MOJs yKas3aTels s2 3aluileT yKazareiab oT sl.
Ta mamsaTh, KoTopas Oblla aapecoBaHa MOCPEACTBOM sl->buf, Tenepb
noTepsiHa, TO €CTh y Bac yTeuka mamsTH. XyXKe TOro, €CiIu Bbl MEHsieTe s1, TO
S2 MEHseTCSl TakXke, MOTOMY YTO OHH YKa3bIBAIOT Ha OJUH M TOT ke Oydep.
Hakonen, korja cTpokH BBIXOAST M3 00JacTU ACMCTBUSA, OHU 00€ MepeaaroT
buf s 0cBOOOXIEHUs, IO CYyTH, OYHMINAsl €ro 00JACTh MaMSTH JBAXIHI, U,
BEPOATHO, pAa3pylIalOT CTPYKTYpy IUHAMHUYECKOM mnamsatu. Pemaiite st1y
npoOysieMy  TyTeM  J00aBIIEHHS  KOHCTPYKTOpa KOmMH ¥ (YHKIHH
operator= (), Kak ObUIO clIelaHO Ha JUCTUHTE 7 co cTpaHullbl 155. Tenepn
Konus Oy/1eT UMEeTh CBOM cOOCTBEHHBIH Oydep ¢ TeM ke copepKaHUeM, 4TO U Y
Oydepa cTpOKH-HCTOYHUKA.

[locneanee 3ameuanue: S BbILE Hamucaid "JOJKEH BBIIOIHATH' U
"TeopeTudecku'" B TIEpBOM a03aie, MOTOMY YTO BCTpEYa KOMITHIISTOPHI,
KOTOpbI€ (PaKTUYECKH BBIMOIHIIN (PYHKIIUIO memcpy () B KayecTBe onepaluu
KOTMPOBAHU 110 YMOJIYaHUIO, TIPOCTO KaK 3TO ObI caenan komnmwiastop Cu. B

3TOM CJy4ae KOHCTPYKTOP KONHUHU U (YHKIUS operator= () BIOKEHHBIX
00BEKTOB HE OyIyT BBI3BaHBI, U BBl 8ceeda OyneTe JOKHBI 00eCIeYnBaTh
KOHCTPYKTOp KOMHMH W (QYHKIHIO operator=() I KOMHPOBAHHS

BJIO)KEHHBIX 00BEKTOB. Eciu BbI jkemaeTe HOCTUTHYTH MPU ITOM aOCOIIOTHOM
HAJIe)KHOCTHU, BbI OyJI€TE JOJKHBI MMPOJIENATh 3TO /Ul BCEX KIACCOB, YbH WJICHBI
HE SIBJISIFOTCSI OCHOBHBIMU YHCJIOBBIMH TUIIaMu Cu++.

127. Ecam y Bac ecTb 10CTYIl K 00bEKTY, TO OH JI0JI2KEH
ObITh MHUIHAJTHU3MPOBAH

128. Ucnosb3yiiTe CIUCKY MHUIMATIU3ALMH YICHOB

129. UcxoauTe U3 TOr0, YTO YjieHbI M 0a30BbI€e KJIACChI
HHULIMAJIU3UPYIOTCH B CIyYAHOM NOPSIKe

Msuorue HeombITHble mporpamMmucTel Ha Cut+  n30eraloT  CIHCKOB
WMHUIMAN3alMU YWIEHOB, KaK s IoJlarato, MOTOMY, YTO OHHU BBITJISAAT TakK
npuayaauBo. PakToOM SBISETCS TO, YTO OOJIBIIMHCTBO MPOTPaMM, KOTOPBIE HX
HE HCIOJIb3YIOT, MOMPOCTY HEKOPPEKTHBI. Bo3pMmuTe, Hanmpumep, ciemayronuii
KO/ (oTIpejiesieHre CTPOKOBOTO Kilacca U3 JIMCTUHTa 7 co cTpaHuiibl 155):
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class base

string s;
public:
base( const char *init value );

base: :base( const char *init value )

{
}

OCHOBHOW MPHHIUI TaKOW: €CIIH Y BaC €CTh JOCTYH K OOBEKTY, TO OH JOJKEH
OBITh MHUIMATH3UPOBaH. Tak Kak 1Moje s BUAUMO JJIsl KOHCTPYKTOpa base, To
Cu++ rapaHTupyeT, YTO OHO MHUIIMATU3UPOBAHO 0 OKOHYAHHS BBIIOTHEHUS
Tena KOHCTpYyKTOpa. CHUCOK MHUIMATU3AIMY YWICHOB SIBISICTCS MEXaHH3MOM
BbIOOpa BBITIOJIHIEMOTO0 KOHCTPYKTOpa. Ecim BBl ero omyckaere, TO MOTYYUTE
KOHCTPYKTOP IO YMOIYaHUIO, Y KOTOPOTO HET apryMEHTOB, HIIH, KaK B CIIydae
paccMaTpUBaeMOro HaMH Kjacca string, Takoid, apryMeHTBl KOTOPOTO
MOJYYaloT 3HA4YeHUs Mo yMomvaHuto. CleqoBaTelIbHO, KOMIIHJISTOP BHaYaje
NPOMHUIATN3UPYET S MyCTOW CTPOKOH, pa3MECTUB OAHOCHMBOJIBHYIO CTPOKY
Opyd TOMOIIM new W IOMeCTHB B Hee \O0. 3aTeM BBINOJHIETCS TEJO
KOHCTPYKTOpa ¥ BBI3BbIBaeTCs GYHKIHMA string::operator=(). DOTta
GbyHKIMS 0CBOOOXKIAaeT TOJIBKO YTO pa3MeleHHbId Oydep, pazmeniaer Oydep
OousibIell UIMHBI M MHULUAIM3UPYET €ro 3Ha4eHHeM init value. Y’kacHO
MHOTO paboThl. Jlydme cpasy HpOMHUIIMATH3UPOBATE OOBEKT KOPPEKTHBIM
HayvaIbHBIM 3Ha4eHueM. Vcnonb3yiiTe:

s = init wvalue;

base( const char *init value ) : s(init_value)

{}

Teneps cTpoka s OyneT MHUIMAIM3MPOBAHA NMPABHIBHO, U HE HY)XEH BBI30OB
operator= () A €e IOBTOPHON MHUIIMAIN3ALINN.

Hacrosimee mpaBmiio Takke HPUMEHHMO K 0a30BBIM KiaccaM, JOCTYITHBIM
U3  KOHCTPYKTOpa TMPOMU3BOJHOTO  KJacca, I[OATOMY OHH  JIOJDKHBI
MHHUIAAIN3APOBATHCS 10 BBIIIOJIHEHUS KOHCTPYKTOpa MPOU3BOJHOTO KIiacca.
ba3oBble Ki1acchl MHUIUAIM3UPYIOTCA Tepe]] WieHaMu MPOU3BOJHOIO Kjacca,
MOTOMY YTO WIEHBl MPOHM3BOJHOIO KJlacca HEBUAWMBI B 0a30BOM Kiacce.
[TonBenem UTOT - 00BEKTHl HHUIUAIU3UPYIOTCS B CIEAYIOIIEM MOPSJIKE:

e ba3oBeie Kiacchl B MOPSAKE OOBABICHUS.
e [lonst aHHBIX B MOPSIIKE OOBABICHUS.
JIump 3areM BBINONHSETCA KOHCTPYKTOpP MHpOM3BOAHOro kiacca. OnHO

nocjacaHee NpeaoCTCPCIKCHHUC. 3aMeTLTe, 4TO MOPAIOK 00BABICHUS YIpaBJsACT
MOPAAKOM HHHIHAJIU3AIUH. HOpHI[OK, B KOTOPOM OJJIEMCHTBHI IOABJIAIOTCA B
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CNHCKE WHHIMAJHM3alUN YWICHOB, SBISIETCS HECYIIECTBEHHBIM. boiee Toro,
MOPSIIOK  OOBSIBIICHUST HE JOJDKEH pacCMaTpUBaThCS KaK HEU3MEHHBIH.
Hampumep, BbI MOXXeT€ W3MEHUTH IOPSJIOK, B KOTOPOM OOBSIBICHBI OIS
JaHHBIX. PaccMoTpuMm crienmyomiee ONpeneieHue Kiacca TIe-HUOyab B
3aroJIOBOYHOM (haiiie:

class wilma

{
int vy;
int x;
public:
wilma( int ix );

Bot omnpenenenne KoHCTpyKTOpa B daiine .c:

Y?lma::wilma( int ix ) : y(ix * 10), x(y + 1)
Tenepb A0IIyCTHUM, YTO KaKOH-TO COHpOBO)KI[aIOIJ_II/Iﬁ OporpaMMHCT IEPECTABUT
II0JI1 OAaHHBIX B aJ'I(l)aBI/ITHOM MopAaKe, IOMCHAB MECTaMU X H Y. OTtoT
KOHCTPYKTOP Oojblle HE pa60TaeT: IIoJIC X HWHHIOUAITIU3UPYETCA IICPBLIM,
IMOTOMYy YTO OHO TIEPBOE B ONPEACIICHUM KIacca, W HWHULIHAIN3UPYETCS
3HA4YCHUCM Y+ 1, HO TOJIE Y €l1€ HC MHULIUAJIN3UPOBAJIOCh.

HCHpaBBTC Kon, HCKJIIOYUB pacueT Ha OHpCI[CJ'ICHHBIﬁ MopAa0K
HMHUIUAJINU3alun.

wilma::wilma( int ix ) : y(ix * 10), x((ix *10) + 1)

{}

130. KoHCTPYKTOPBI KONUM A0JIKHBI UCII0JIb30BATH
CINIUCKY WHUIIHATU3ANMA YJICHOB

V HacienoBaHUsS TOXKE €CTh CBOU IMPOOJIEMBbI ¢ KonupoBaHueM. KoHCTpyKTOp
KOIIMU BCE K€ OCTAETCsl KOHCTPYKTOPOM, IOITOMY 31€Ch TAKXKE IMPUMEHUMBI
pe3ynpTaThl 00CYXKIEHHs Npeablayuiero mnpasuia. Eciau y KOHCTpyKTOpa
KOMMM HeT CHHCKa WHUIMAIM3alli{ WICHOB, TO Ui 0a30BBIX KIJIACCOB U
BJIOKEHHBIX OOBEKTOB HCHOJB3YETCS KOHCTPYKTOpP MO yMoidaHuio. Tak Kak
CIIMCOK WHULMAIM3ALMU YJIEHOB OTCYTCTBYET B CIEIYIOILEM OIPENEICHUU
KOHCTPYKTOpa KONHMHM, TO KOMIIOHEHT 0a30BOro kiacca B O0OBEKTe
IIPOU3BOIHOTO KjIacca MHUIMAIN3UPYETCS C UCIIOIB30BaHNEM base (void), a
[0JI€ S MHULUAIIM3UPYETCS C UCIIOJIBb30BaHUEM string: : string(void):

class base

{

public:
base( void ) ; // KOHCTPYKTOP IO yMOJIUAHMUIO
base( const base &r ); // KOHCTPYKTOP KONUM
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const base &operator=( const base &r );

¥
class derived

string s; // KJjacc MMeeT KOHCTPYKTOP KOIUM
public:
derived( const derived &r )

}i

derived: :derived( const derived &r )

{

UroObl rapaHTHPOBaTh KOMHPOBAHHWE TaKXKe IMOJIA String W KOMIIOHEHTA
0a30BorO KJ1acca B 00BEKTE MPOU3BOAHOIO KiTacca, UCTIOIb3YHTE ClIeTyroIIee:

derived::derived( const derived &r ) : base(r), s(r.s) {}

131. IIpou3BoaHbIE KJIACCHI JOJKHBI 00BIYHO ONpPeNe/IsiTh
KOHCTPYKTOP KoUMW ¥ PyHKIHIO operator=()

[Tpu HacienoOBaHWM €CTh W Jpyras CBsI3aHHAs C KONMMpPOBaHHEM Ipobiema. B
OXHOM MecTe pykoBozxcTBa'' 1o s3bIKy CHH+ HEIBYCMBICICHHO 3asBICHO:
"KOHCTPYKTOpHI U (PyHKIUS operator= () He Hacienyworcd'. OnHako aanee
B OTOM K€ JIOKyMEHTE TOBOPHUTCS, YTO CYIIECTBYIOT CHUTYallid, B KOTOPBIX
KOMIIWJISITOP HE MOXET CO3/4aTh KOHCTPYKTOP KONMHM WM  (DYHKIHIO
operator= (), KOTOpble Obl KOPPEKTHO BBI3BIBATKCH BCJEN 32 (QYHKIUSIMH
0a3oBoro kijacca. Tak Kak HET TPAKTUYECKOH  Pa3HUIBI  MEXKIY
YHACJIEJIOBaHHOW W CTEHEPHPOBAHHON (YHKIMSIMH operator= (), KOTOpHIC
HUYETO HE JeNIaloT, KpoMme BbI30Ba (yHKIMU 0a30BOTO Kiacca, TO ITa
HEOIPEe/IeICHHOCTh BbI3BaJIa MHOTO Oej.

51 naGmroan ABa TMOJHOCTHIO HECOBMECTHUMBIX TMOBEACHUS KOMIHMIISTOPOB,
CTOJIKHYBIIUXCS C OTOH JuiieMMOd. HekoTopble KOMIMISTOPHI CUUTAIU
NpPaBUWIBHBIM, YTOOBI CTEHEPUPOBAHHBIE KOMIUISATOPOM KOHCTPYKTOPBI KOTIHI
u  (yHKuMM operator=()  BBI3BIBAIUCH  ABTOMATHYECKH  IOCIE
KOHCTPYKTOPOB M (pyHKIMI operator= () 0a30Boro kiacca (M BIOKEHHOTO

' Kuura Dmmuc u Crpaycrpyna "The Annotated C++ Reference Manual” (Reading:
Addison Wesley, 1990), ucnons3oBaHHass B Ka4ecTBE 0a30BOTO JOKYMEHTa KOMHTETOM
ISO/ANSI o Cu++*.

*VMeercs mepeBojl Ha pycckmii s3bIK moj pepakuued A.l'yrmana "Cnpasounoe
PYKOBOOCmB0 o A3bIKy npoepammuposanus Cu++ ¢ kommenmapusmu” (M.: Mup, 1992).
—IIpum.nepes.
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1 .
o0BekTa). ITO Kak pa3 TOT CHOCO00, KOTOPBIA, IO MHEHHIO OOJILITMHCTBA,
peain3yeTcs A3bIKOM MPOTrPaMMUPOBAHUS. J[pyrUMHU CIIOBaMH, CO CIEAYIOUTUM
KOZIOM TIpo0JieM He Oyner:

class base

public:
base( const base &r )
const base &operator=

}i

class derived : public base

{

( const base &r );

string s;
// HeT onepauuu operator=() WM KOHCTPYKTOPa KOIUMU

}i

derived x;

derived y = x; // BH3HBaAeT KOHCTPYKTOP KONMM 0OA30BOTO KJjacca
// nna xonmpoBaHuA 6a30BOTO Kjacca. Takxe
// BHB3HBAET KOHCTPYKTOP KOMNMU CTPOKU IJId
// KomMpoOBaHMA MOJA S.

X = y; // BH3HBaeT QyHKUMIO 6a30BOTO Kjlacca operator=() nmia
// komupoBaHus 6a30BOTO Kjacca. Takke BHISHBAET
// cTpokoByl QYHKLUMI operator=() g KONMPOBAHMUA IOJIS S.

Ecim 661 Bce KOMIWIATOPHI paboTai TaKUM 00pa3oM, TO TPOOJIEMbI OBl HE
obu10. K HecyacTbio, HEKOTOpbIE KOMIMJISTOPHl MPUHUMAIOT Ty Camylo
JUpPEKTHBY "HE HacleayroTcs" 3a 4YHCTYI0O MOHETy. TOJIbKO  4YTO
NpEeACTaBICHHBIA KO He Oyler paboTarh ¢ 3THMH KOMIWISATOpamMu. B HuX
CT€HEpUPOBAaHHbIE  KOMOMJIATOPOM  KOHCTPYKTOp KOMMU H  (QYHKIUSA
operator= () MNPOU3BOJHOIO KJacca JAEUCTBYIOT Tak, Kak Oynro Obl HX
HKBHUBAJICHTHl B 0a30BOM Kiacce (M BJIOXKEHHOM OOBEKTE) MpPOCTO HE
CyIIeCcTBYIOT. [lpyrumMm cioBaMH, KOHCTPYKTOp IO YMOJNYaHHIO — 0e3
apryMEHTOB — BBI3bIBACTCS JIJIsl KOITUPOBAHUSI KOMIIOHEHTa 0a30BOTO Kiacca,
a TOWIEHHOE KOMHPOBAaHHE — KOTOPOE MOXKET BBIMOIHATECS MPOCTO
byHkuuelr memcpy () — HUCHONAB3yeTcs i nojs. Moe mOoHMMaHue
nepecMoTpeHHoro mpoekra cranmapra Cut++ ISO/ANSI mo3BomsieT caemartb
BBIBOJI, YTO TaKO€ IIOBEJCHHE HEKOPPEKTHO, HO B TEYEHHE HEKOTOPOro
BPEMEHH BaM TPHUIETCS PACCUMTHIBATh Ha Xyjulee, 4ToObl 00ecrednBaTh
nepeHocumocThb. CleoBaTeNnbHO, 3TO, BEPOSITHO, XOPOLIash MbICIb — BCETAa
MOMEIIaTh B TPOU3BOAHBIA KJacc KOHCTPYKTOpP KOMUH U (YHKIHIO
operator= (), KOTOpble SBHO BBI3BIBAIOT CBOUX JBOMHUKOB K3 0a30BOro

"' KonewHo, KOHCTPYKTOPHI KOIHiA 1 (yHKINH operator= (), co31aBaeMbie BaMH (B
OTJIMYUE OT KOMITHJISITOPA), HUKOT/IA HE BBI3BIBAIOT CBOMX JTBOWHHKOB M3 0a30BOr0O Kiacca
aBTOMAaTHYECKHU.
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Kiacca. Bor peamuzanmsi mpeaslaymero MpoW3BOTHOTO Kiacca Ui Camoro
XYAILIETO CITydast:

class derived : public base

{
string s;
public:
derived( const derived &r ) ;
const derived &operator=( const derived &r );

derived: :derived( const derived &r ) base(r), s(r.s)
{}
J /== oo
const derived &derived::operator=( const derived &r )
{
(* (base*)this) = r;
S =1r.s8;

}

CHucoK WHUIMAIU3AIMM YICHOB B KOHCTPYKTOPE KOIIMU OIIMCaH paHee.

Crnenyrouiii oTpeIBOK M3 (YHKIMU operator= () HYXJaeTCsi B HEKOTOPOM
ITIOSICHCHHUH .
(* (base*)this) = r;

Vkazarens this YKa3bIBa€T Ha BECb TCKyHlI/Iﬁ 06’beKT; ,[[068.BJ'ICHI/IC oreparopa
IMIPUBCACHUA Hpeo6pa3yeT €Tr0 B yKa3aTcCjib Ha KOMIIOHCHT 0a3oBOro kjacca B

TekymeM o0bekTe — (base*) this. (* (base*) this) sBISETCS caMUM
00BeKTOM, a BeIpakeHHe (* (base*)this) = r mepemaeT TOMy OOBEKTY
coolOmenne, BbI3BIBasT (YHKIHIO operator=() 0a30Boro kjacca yis

nepe3anucy nHGOPMAaLMU U3 TIPaBOTO ONEPaHa B TEKyIHi 00beKT. Bbl Mornu
OBl 3aMEHUTH ITOT KOJI TAKUM 00pa3oM:

base: :operator=( r );

HO s BUJIET KOMITHJISITOPBI, KOTOpbIe OpaKylT 3TOT ONepaTop, eciau B 6a30BOM
KJlacce He 00bsIBIIeHA SBHO (DYyHKIHS operator= (). [lepBas ¢opma paboTtaet
HE3aBHCUMO OT TOT0, OOBSIBJICHA SBHO operator= (), win HeT. (Ecim He
0o0bsIBJICHA, TO y Bac OyIeT MO YMONYAHUIO PEaTH30BAHO MOWICHHOE
KOITUPOBAHUE).



192 IIpaBuaa nporpamMmupoBanus Ha Cu++

132. KOHCTPYKTOPBI, He IpeIHAZHAYEeHHbIE J1JIA
npeodpPa30BaAHUA THIIOB, J0/KHBI MMETh JIBa UJIH
0oJiee aprymenTa*

Cut++ ucnonp3yeT KOHCTPYKTOPBI Uil mpeoOpas3oBanusi TumoB. Hampumep,
KOHCTpYKTOp char* B 9-0i1 cTpoke nmcTtuHra 7 Ha crpaHuie 155 Takxke
00pabaThIBaeT CIEAYIONIYIO OTIEPAIHIO TIPUBEICHHS:

char *pchar = "absr";

(string) pchar;
3amnoMHUTE, YTO NPUBEJCHHUE SIBISETCSA Olepalreil BPEeMEHH BBITIOJHEHMS,
KOTOpasi CO3/1a€T BPEMEHHYIO IIEPEMEHHYIO HYXKHOI'O THIA U MHULIHAIU3UPYET
ee u3 aprymeHra. Eciau mnpuBoauTca Kiacc, TO I WHULHAAIU3ALHUU
UCTIONb3yeTcs KoHCTpykTop. Cremyromuii KoJ paboTaeT HmpeKpacHo, MOTOMY
YTO CTPOKOBas KOHCTaHTa char* OecHpensaTCTBEHHO MmpeolOpa3yercs B
string mist nepenaun B pyHkimio £ () :

f( const string &s );

/]

f( "cemubepma" );

Hp06neMa COCTOUT B TOM, 4YTO MblI HHOTJa HE XKEJIacM HCIIOJIB30BAaTh
KOHCTPYKTOP AJId HEABHOI'O Hp606p8.30BaHI/ISI THUIIOB. PaCCMOTpI/IM CJ'ICILYIOH_II/Iﬁ
KOHTEMHEp  MAacCuBa, KOTOPBIM  MONAEPKUBACTCS  LEJTOYHCICHHBIN
KOHCTPYKTOp, OHpCI[CJ'ISIIOIJ_II/II‘/JI pasMeEp 3TOro MacCuBa:

class array

/] ..
public:

array( int initial size );
}i

BeposiTHO BBI Bce K€ HE 3aX0TUTE, YTOOBI CIISAYIONIHMA KO paboTat:

f( const array &a );

/..
f( isupper (*str) );
(Otot BBIZOB mepenaeT f () mMycTOW OJHORIEMEHTHBIM MACCHUB, €CIM *Str
COCTOWT M3 3arjlaBHBIX OYKB, MJIM MaccuB 0€3 3JIEMEHTOB, €CIU *Str — H3
CTPOYHBIX OYKB).

EnuHCTBEHHBIM CHOCOOOM TMOJABIICHUS] TAaKOTO TIIOBEICHUS SIBISETCS
Jno0aBJeHHEe BTOPOTO apryMeHTa B KOHCTPYKTOP, MOTOMY YTO KOHCTPYKTOPBI C
HECKOJIbKUMH apryMEHTaMH HUKOTa HE UCIIOJIb3YIOTCS HESIBHO:

* CrannapToM s3bIKa JUIs 5TOTO NPELyCMOTPEHO KIIIOUEBOE CIIOBO explicit. — Peo.
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class array

/.

public:
enum bogus { set size to };
array( bogus, int initial size );

array ar( array::set_size to, 128 );

DTO MO HACTOSIIEMY YPOUIMBO, HO Y Hac HET BbIOOpa. 3aMeThTe, UTO 51 HE Jaj
apryMeHTy bogus MMEHH, IOTOMY YTO OH HCIIOJB3YEeTCsl TOJIBKO JJIsl BEIOOpa
byHKIHN.

133. Ucnosib3yiiTe CYHETYUKH IK3EMILISIPOB 00bEKTOB
JJIs1 MTHUIMAJIU3AIMH HA YPOBHeE KJjacca

Heckonpko pa3znenoB Hazajg s paccMaTpUBal UCIOIB30BaHUE CUETYHKA
CTaTHYECKHUX TJIOOATBHBIX OOBEKTOB IS YNPABICHUS WHULMATH3AIMSIMHA Ha
ypoBHe OuOmmoteku. B Cu++ y Hac ecTh Jaydiivie BapyaHThl, TOTOMY YTO MBI
MOJKET WCIONB30BaTh ONpEIeNIeHne Kiacca I OrpaHWdYeHHS 00JacTH
JNEUCTBH:

class window

{

static int num_ windows;
public:

window () ;

~window () ;

}i
int window: :num windows = 0;

window: :window ()

{

if ( ++num windows == 1 ) // TOJBKO YTO CO3HAHO IEPBOE OKHO
initialize video_ system() ;

}

window: : ~window ()

{

if( --num windows == 0 ) // TOJIBKO UTO YHUUTOXEHO
shut down video system(); // mocienHee OKHO

}

Haxkomnern, cueT4uk 3K3eMIUIIpOB 00BEKTOB MOXKET ObITh TaKKE HMCIOJIB30BaH B
KayecTBE CUCTYMKA YHUCIA BBI30BOB IS 0OECHeueHHs] WHHUIMAIN3AUN Ha
YpOBHE MOANPOTPaMMBbI:
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static int have_been called = 0;
if ( !have been called )

{

have been called = 1;
do one time initializations() ;

}

134. N30eraiiTe MHUNUAJIU3ANUYN B IBA [IPUEMA

135. Cynepo06sa0xkku Ha Cu++ 17151 CyIecTBYHIIUX
uHTepdeiicoB peIKo XOpo1io padoTaT

Kak mpaBwio, mepeMeHHas JO/DKHA WHHIHAIM3APOBATBCS BO  BpEMs
o0bsBIeHNs. Pasjgenenne  HMHUOMAIM3AIMA M OODLIBIECHHS  WHOIIA
00yCJIOBIMBACTCS TUIOXUM MTPOSKTHPOBAHUEM B IIPOrpaMMe, KOTOpasi HarucaHa
HE BaMH, KaKk B CJEIyIOIIEeM (QparMeHTe, HAIMCAaHHOM JIJIS BBITOJHCHHS
coBMecTHO ¢ oubnuorexkoir MFC Microsoft:

f( CWnd *win ) // CWnd - 2TO OKHO

{

// Crenmywomas cTpoka 3arpyxaer "Oybep" C Wankol OKHa
// (TekcToM B CTpOKe 3arojioBKa)

char buf [80]; /* = */
win->GetWindowText (buf, sizeof (buf));
//

}

Tak Kak s OJKEH BBIIOJIHUTh MHUIHAIU3ALUI0 IIPYU IOMOIIM SBHOTO BBI30BA
(GYHKIMH, TO YMBIIUIEHHO HapyIIalo CBOE MPaBWIIoO "OJUH onepaTop B cTpoke"
JUIS TOTO, YTOOBI, 1O KpaifHel Mepe, BMECTUTh OOBSABICHNE U WHUIIMATU3ALIUIO
B OJTHOM U TOM K€ CTPOKE.

31ech MMEeTCsl HeCKOJIBKO Mpo0ieM, HepBasi M3 KOTOPBIX 3aKII0YACTCS B
IUIOXOM MPOEKTHPOBaHUM Kiacca CWnd (mpelacTaBistonieM okHo). Tak kak y
OKHA eCTh "TEKCTOBBINH" aTpUOyYT, XpaHSIINA 3aT0JIOBOK, TO BBI JIOJDKHBI IMETh
BO3MOXKHOCTb JIOCTYTA K 3TOMY aTpuOyTy HOJ0OHBIM 00pa3zoMm:

CString caption = win->caption() ;
1 BBI JOJIDKHBI UMETH BO3MOXHOCTDH MOILI/I(I)I/ILII/IpOBaTB 3TOT anI/I6yT Tak:
win->caption() = "HoBOe cozmepxahHue";

HO BbI HE MOXETE CHIeJIaTh 3TOT0 B TeKylleW peanu3anuu. [ naBHas mpobiema
coctouT B TOM, OmOmmoreka MFC He Obuta cripoeKTHpoBaHa B OOBEKTHO-
OPUCHTUPOBAHHOM JIyXe — T.€. HayaTh C OOBEKTOB, 3aTE€M BBIOPATh, KaKUE



KoHcTpyKTOpBI, AECTPYKTOPHI M operator=( ) 195

coOOIIeHNsT TepeaaBaTh MEXAy HUMU U KaKHUMH aTpuOyTaMH HMX HAaJeNUTh.
Bmecto storo mnpoekTupoBIIMKM Microsoft Hayanu OT CyIIECTBYIOLIETO
nporenypaoro uHTepdeiica (APl Cu — wHTepdelica TPHUKIATHOTO
nporpammupoBanus a1 Windows Ha Cu) U 106aBIIIM K HEMY CYNEpOOIOKKY
Ha Cut++, TeM caMbIM YBEKOBEYMB BCE MPOOJIEMBI CYIIECTBYIOIIETO
untepgperica. Tak kak B APl Cu Obula ¢yHKIMS C©  HMEHEM
GetWindowText (), TO TPOSKTUPOBIIUKN 0€33a00THO CHIMUTHPOBAIIA TaKOM
BBI30B IIPU MOMOUIN (PYHKIMHU-YJIEHa B CBOEH 00010uke CWnd. OHU NOCTaBUIH
3aruIaTy Ha uHTepdeiic mpyu MOMOIIH CIEIYIOUIETO BI30Ba:

CString str;
win->GetWindowText ( str ) ;

HO 3TO — HE pelIeHHe M0 JBYM NPUYMHAM: IO-TIPeKHEMY TpeOyercs
MHHILMAIN3AIMS B J[Ba IPHEMA, U apTYMEHT SIBJISIETCS CCBUTKOM Ha pe3ysbTar.

['maBHBII YPOK COCTOMT B TOM, YTO MPOEKTHI, OCHOBAHHBIC HA MPOIIEYPHOM
MOJX0/1€, PAAUKAIBLHO OTIMYAIOTCS OT 00bEKTHO-OPHEHTUPOBAHHBIX IIPOEKTOB.
OOBIYHO HEBO3MOXHO WCIIOJIb30BaTh KOJ M3 OJHOTO MPOEKTa B JPyroM 0Oe3
oompmroit mepepabotku. Ilpocras obGomouyka w3 kimaccoB Cut+ BOKpYr
NPOIIETYPHOTO MPOEKTA HE C/IETAET €r0 00 BEKTHO-OPHEHTHPOBAHHBIM.

[ToyuutensbHO, 5 qymaro, MOMIAPUTH BOKPYT B MOWCKAX PELICHUS TEKYIIeH
npo0aeMsl ¢ moMoInbio Cut+, HO MPEeayNnpexIalo Bac — 3/1e€Ch HET XOPOIIETO
pemieHus (KpoMe TepenpoeKTUPOBaHUs OMONMMOTEKH KiaccoB). Mosi mepBast
TMIOTIBITKA C/IeTaTh 000J10YKy BOKpYr CWnd moka3aHa Ha Juctunre 11.

Jns  oOecrmedyeHHss  BO3MOXKHOCTH — win->text () = "HoOBEI
3aTos0BOK" HEOOXOIMM BCIIOMOTATENbHBIN Kiacc (window: :caption).
Bb130B text () Bo3BpamiaeT 0OBEKT 3arojioBKa, KOTOPOMY 3aTe€M IepeaaeTcs
COOOIICHNE TIPUCBAMBAHUEM.

I'maBHas mpoGiema Ha juctuHre 11 3akmrodaercs B TOM, 94TO OMOIMOTEKa
MFC wuMeeT MHOTrO KJIAacCOB, YHACIEIOBaHHBIX OT CWnd, W HUHTEpdeiic,
peann3oBaHHBIA B Kiacce window, He OyJeT OTpakeH B APYrHMX MOTOMKAx
CWnd. Cu++ SBISETCS KOMITWIMPYEMBIM SI3BIKOM, TTOSTOMY HET BO3MOXKHOCTHU
BCTABIISATh KJIACC B CEpeAMHY MEPAapXUH KIIACCOB 0€3 M3MEHEHHUs! MCXOIHOTO
KOJIa.

Jluctunr 12 omnpenensier apyroe pemenue st cmecu Cut++ ¢ MFC. 4
BBIIEMIT Kiacc window::caption B OTHOCNBHBIA KIacc, KOTOPBIH
NPUCOCMHACTCS K OKHY, KOTJa OHO WHHIMaIu3upyercsd. Mcmomb3yercs
MOTI00HBIM 00pa3oM:

f (CWnd *win)

{

caption cap( win )

CString s = cap; // nommepxueBaeTcsa npeobpasoBaHue B CString.
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cap = "Hoewii 3arojioBok"; // MCHONB3yeT olepaLmio
// operator=(CString&)

}
MHe He HpaBHUTCS TO, YTO M3MEHEHHME 3arojloBKa caption MEHSET TakKxke
OKHO, K KOTOPOMY 3TOT 3ar0JIOBOK IIPUCOETUHEH B ATOM MOCJIEIHEM IpUMepe.
CkpbITast CBs3b MEXIy JByMs OOBEKTaMH MOXKET cama 1o cebe ObITh
WUCTOYHUKOM HEIOpa3yMEHHH, OyIydW CIUIIKOM IIOXOKEeH Ha TMOOOYHBIH
spdext makpoca. Kak Obl To HHM ObUIO, JUCTHHr 12 pemaer mnpodiiemy
MHHULIAAINA3AIIH.

JInerunr 11. OGeptka 1151 CWnd: niepBas MOMbITKA

1 class window : public CWnd

2

3 public:

4 class caption

5 {

6 CWnd *target window;

7

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( wvoid );

17 };

I e e e
19 caption window::text ( wvoid )

20

21 return caption( this );

22}

b I B B e e e e R

24 window: :caption: :operator CString( void ) const
25

26 CString output;

27 target window->GetWindowText ( output ) ;

28 return output; // BO3BpamaeT KOIMUIO

29 }

30 // - mmm e m e -
31 const caption &window::caption::operator=(const CString &s)
32 {

33 target window->SetWindowText ( s );

34 return *this;

35 }
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Jluctuur 12. 3arog0BOYHBIA 0OBEKT

1 class caption

2

3 CWnd target window;

4 public:

5 window text( CWnd *win ) : target window( win ) {};
6

7 operator const CString( wvoid ) ;

8 const CString &operator=( const CString &r );

9 };

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 // BosBpamaer Tun CString (BMECTO THUIa 3aroJIOBKa
21 // "caption"), mnosTomy OymeT cpabaTeHBaTh a = b = "acs"
22

23 target window->SetWindowText ( s );

24 return s;

26}
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Yacre 81. Bupryaiibabie pyHKImuu

BupTtyanbable GyHKIMHA TPUIAIOT 00BEKTY MPOU3BOIHOTO Kilacca CIIOCOOHOCTh
MOIU(PHUIMPOBATH MTOBEICHUE, OTPEICICHHOE HA YpOBHE 0a30BOr0 Kiacca (Wiu
NPEIOCTaBUTh KAaKHE-TO BOSMOXKHOCTH, B KOTOPBIX 0a30BBIi KJIacC MCIBITHIBAI
noTpeOHOCTh, HO HE MOTI WX pealn3oBaTh OOBIYHO W3-3a TOTO, YTO
uHpOpMaIUs, HYyXKHass [UIS OSTOH peann3anuy, OOBSBIAETCS Ha YPOBHE
NPOM3BOJHOTO Kjacca). BupryanbHeie pyHKIMU SBISIOTCS HEHTPAILHBIMU JIJIS
00BEKTHO-OPUEHTUPOBAHHOTO MPOEKTUPOBAHHUS, IIOTOMY YTO OHH IO3BOJISIOT
BaM ONpEACTUTh 0a30BbIi Kjacc OOINEro Ha3HAYeHUs, He TpeOys 3HaHUS
0COOEHHOCTEH, KOTOphle MOTYT OBITH MPEAYCMOTPEHBI JIMIIb HMPOM3BOJHBIM
KjaccoM. Bel MokeTe mucath mporpamMmy, KOTopast AyMaeT, YTO MaHUITYTHPYET
o0bekTaMu 0a30BOro Kjacca, HO Ha CaMOM JieJie BO BpPEMS BBIIIOJTHEHUS
BO3/ICUCTBYET Ha OOBEKTHI MPOU3BOJHOTO Kiacca. Hampumep, BBl MOXKETE
HamMcaTh KOJ, MOMEMAIONINH O0OBEKT B OOOOIICHHYIO CTPYKTYpPY IaHHBIX
data_structure, HO Ha caMOM Jiejie BO BpeMs BBIIIOJHEHHS OH BCTABISIET
ero B tree wm linked list  (kmaccel, MPOU3BOJIHBIE  OT
data_ structure). D10 HacToiAbKO  (yHAAMEHTalbHAas  OOBEKTHO-
OpPHMEHTHpOBaHHasl omepanus, 4ro nporpamma Ha Cut+, Kotopas He
UCTIONB3YeT  BHPTyaJlbHblEe  (YHKIUH,  BEPOSATHO,  IMPOCTO  IUIOXO
CIPOEKTHPOBaHA.

136. BupryaabHble pyHKINH — 3TO Te PyHKIUH, KOTOPbIE
BbI HE MOKeTe HANKUCATH HA YPOBHE 0a30BOr0 KJacca

BupryanpHble (QYyHKIMHM CYHIECTBYIOT paiau AByX Ieneil. Bo-mepBbix,
BUpPTYaJbHbIE (YHKIUH ONPEICNIIOT BO3MOKHOCTH, KOTOPBIE JOJKHBI UMETh
BCE MPOM3BOJHBIE KJIACChl, HO KOTOpbIE HE MOTYT OBITh peaJu30BaHbl Ha
ypoBHe 6a3oBoro kiacca. Hampumep, BBl MOXeTe cKa3aTb, YTO BCE OOBEKTHI-
¢burypsl shape D0KHBI OBITH CIIOCOOHBI ceOsl pacreyaTarb. Bel HE MokeTe
Hamucath (PyHKIMIO print () Ha ypoBHe 0a30BOTO Kjacca, MOTOMY YTO
reoMeTpuueckass MH(pOpMAIMs XPaHUTCS B IMPOU3BOIHBIX Kiaccax (Kpyre
circle, auHMM line, MHOTOYroJibHHKE polygon u T.a.). [losTomy BbI
Jgenaere print () BuUpTyanbHOM B 0a30BOM kiacce M (aKTUUECKH
ornpenensere 3Ty GYHKIUIO B TPOU3BOIHOM KJlacce.

Bropoii 1enbi0 SBISIOTCS  BCIIOMOTATENbHBIC BUPTYajdbHBIC (DYHKIIHH.
BosbpMmeMm B kadecTBe mpuMepa Haill Kiacc storable. g XxpaHeHUs 00bEeKTa
B OTCOPTUPOBAHHOM CTPYKTYpe NAaHHBIX COXpaHSIEMBbIH OOBEKT IOJKEH OBITH
CIOCOOCH CpaBHHMBATH Ce0S C JAPYrUM COXpaHEHHBIM 00BeKTOM. TO ecTh 3Ta
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GbyHKIHS 6a3bl TaHHBIX OyIeT BHITISIECTh TPUMEPHO TaK:

add( storable *insert )

{

storable *object already in database;

//
if ( object already in database->cmp(insert) < 0 )
// BCTaBUTbL OOBEKT B 6a3y MOaHHEX

}

OOBeKT storable He MOXET ONpPENeNNUTh (YHKIHIO cmp (), TMOTOMY YTO
uHpopMalus, HeoOXoauMas Juid CpaBHEHHs (KJIIOY), HAXOAUTCS B OOBEKTE
MPOU3BOJHOTO Kjacca, a He B 0a30BOM Kiacce storable. [loaTomy BBI
Jenaere (pyHKIMIO BUPTYyaJIbHOM B Kilacce storable M mpeaycMaTpUBaeTe ee
B IPOM3BOAHOM Kiacce. KeraTtu, 3T BcriomorarenbHble (DyHKIIMH HUKOTAA HE
OyayT OTKpBITBIMH (public).

137. BupryanbHast QyHKUUS He ABJISETCH BUPTYaJIbHOM,
€CJIM BbI3bIBACTCH U3 KOHCTPYKTOPA WJIH
AeCTPYKTOpa

OTO HE CTOJIBKO MPABUIIO, CKOJIBKO KOHCTAaTalus (akTa, XOTs OHa M OyneT A
MHOTUX HEOXXHJIaHHOCTbIO. ba30Bble Kilacchl WHUIMATU3UPYIOTCS TEpea
POM3BOIHBIME Kitaccamu. K Tomy ke, mo-BuauMomy, (pyHKIIMH TPOU3BOIHOTO
KJlacca UMEIOT JOCTYI K JaHHBIM 3TOrO Kjacca; B MHOM cliyyae He ObUIO Obl
CMBICTIa B TIOMENICHWW OTHUX (YHKIWH B MPOM3BOIHBIA Kiacc. Ecim Ob
KOHCTPYKTOp 0a30BOro Kjacca MOT BBI3bIBATH (DYHKLIMIO MPOU3BOIHOTO Kjacca
4yepe3 MeXaHU3M BUPTYAIbHBIX (DYHKITHH, TO 3Ta (QYHKITHS MOTIIa OBI C TIOJB30H
MCIOJIb30BaTh MHULIMAIU3UPOBAHHBIE TOJIS JAHHBIX TPOU3BOAHOIO Kjlacca.

UroObl cnenaTh CyTh KPHCTAIBHO SICHOW, JaBaliTe B3MVITHEM Ha TO, YTO
MPOUCXOAMUT MOJA KamoToM. MexaHu3M BUPTyaJIbHBIX (DYHKIUI peann3oBaH
MOCPEACTBOM TaOJHIIBI yKa3aTenel Ha GyHkimu. Korma Bl 00BsBIsSETE Kiace,
MOAOOHBIN CIETYIOIIEMY:

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 ) { /* marepmuan nna oTnanmku print */
void storable::virtf( void ) { /* memnait uro-HubymL */

int storable::nonvirtual( void ) {

Jlexamiee B OCHOBE OIpeeIeHHE Kiiacca (CreHEPHPOBAHHOE KOMITHITOPOM)

MOKCET BBITTIAACTD

MO00HO 3TOMY:

int storable print ( storable *this ) { /* ... */ }
int storable virtf ( storable *this ) { /* ... */ }
int storable nonvirtual ( storable *this ) { /* ... */ }

typedef void

(* vtabl[l) (...); // mMaccuB ykaszaresneil Ha QyHKUMM

vtab storable vtab

{

_storable print,
_storable virtf,

NULL

Vi

// MeTKa-3anoJIHUTelNlb OJi8 QYHKLUMM CPpaBHEHUS

typedef struct storable

_storable vtab * vtable;
int stuff;
storable;
_storable ctor( void ) // KOHCTPYKTOpP
_vtable = storable vtable; // 3Ty cTpoky noBGaBjseT
// KOMOUIIATOP.
stuff = 0; // 2Ta CTpoKa M3 MCXOOHOTO KOMa.

}

Korza BbI BbI3bIBa€TE HEBUPTYAIBHYIO (QDYHKIIHIO, HCTIONB3YS TAKOH KOJI, KaK:

storable *p;

p->nonvirtual () ;

TO KOMITUJIATOP B HeﬁCTBHTeﬂBHOCTH TCHCPUPYCT!
_storable nonvirtual( p )

Ecnu BbI BeI3bIBaETE BUPTYAJIBHYIO (PYHKIHUIO, TOJOOHYIO 3TOM:
p->print () ;

TO IIOJIY4a€TC HECYTO COBECPIICHHO OTIMYHOC!
( p->_vtable[0] )( p );

BoOT TakMM-TO OKOJIbHBIM IyTE€M, MOCPEICTBOM 3TOM TaOMUIBI U PabOTalOT
BupTyaibHble pyHkmmu. Korna Bel BeI3bIBacTe (YyHKIMIO IPOU3BOAHOTO Kilacca
IpU TIOMOIIM yKa3aTessi 0a30BOro Kjacca, TO KOMIWIATOP J1aXe He 3HAeT, UTo

e
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OH oOpamaercs K GYHKIMH TPOW3BOJHOTO Kiacca. Hampumep, BOT
ofpeJieNieHue MPOU3BOTHOTO Kilacca Ha YPOBHE MCXOHOTO KOJa:

class employee : public storable

{

int derived stuff;

// ...
public:
virtual int cmp( const storable &r );

}i

/* BupTyamnbHeii */ int employee::print ( const storable &r ) { }
/* BUpTyanbHLit */ int employee::cmp ( const storable &r ) { }

A BOT 9TO cIelracT ¢ HUM KOMITWJIATOP:

int employee print( employee *this y { /x ... ox/ )
int employee cmp ( employee *this, const storable *ref r )
{ /7 ... x/ }

_vtab employee vtable =
{
_employee print,
_storable virtf, // Tyr HeT 3aMemeHus B NPOU3BOINHOM KJACCE,
// HOB®TOMYy MCIOJIb3yeTCcd yKasaTeJlb Ha
// dyHkuMIO Gas3’0BOTO KJacca.
_employee cmp

Vi
typedef struct employee

_vtab * vtable; // TeHepupyeMoe KOMIMJISTOPOM IIOJI€ MNaHHHIX .
int stuff; // Tome 6GasoBoro kJjacca.
int derived stuff; // Hoje, nobaBjeHHOE B OOCBABJIIEHUU

// TPOM3BONHOTO KJlacca.

}

employee;
_employee ctor( employee *this ) // KOHCTPYyKTOpP IO yMOJIYaHMUI,
{ // TeHepUpPyeMBIl KOMIMJIATOPOM .
_storable ctor(); // Bas3oBHE KJIACCH MHUUMAJIN3UPYITCS
// B mepByw ouepemsb.
_vtable = employee vtable; // Cosmaercs Tabmuua BUPTYaJlbHEX

1 // OyHKUMIA.

Komnunarop mnepenucan Te S4YeHKHM B TaOMUIE BUPTYaJbHBIX (DYHKIHM,
KOTOpbIE COJEp’KaT 3aMEIICHHbIE B TPOM3BOAHOM KJIACCE BUPTYyaJbHbIE
¢byukuuu. Buprtyanenas ¢ynkuusa (virtf), xoropas He OblUla 3aMelleHa B
IPOM3BOJHOM KJacce, OCTaeTCs WHHUIMAIM3UPOBAHHON (YHKIMEH 0a30BOTo
KJiacca.

Korza BbI co3gaere Bo BpeMsi BBIITOJHEHUSI OOBEKT TAaKUM 00pa3oM:
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storable *p = new employee() ;

TO KOMITWJIATOP Ha CaMOM ACJIC TCHEPUPYCT:

storable *p;

p = (storable *)malloc( sizeof (employee) );

_employee ctor( p );
Bb13oB _employee ctor () cHauala MHUIUAIM3UPYET KOMIIOHEHT 0a30BOr0O
Kjlacca TIIOCPEACTBOM BbI30Ba _sortable ctor (), Koropas a00aBisieT
TaOIUITy STON BUPTYambHON (DYHKIIMW K CBOEH TaOIHIIC M BBITIOJHACTCS. 3aTeM
yIpaBlieHHE Nepeaaercss obpaTHO K _employee ctor () W yKaszaTelb B
Ta0IUIE BUPTYATbHON (YHKITUU TEPENUCHIBACTCSA TaK, YTOOBI OH yKa3bIBaJl HA
TaOJINITy TTPOU3BOHOTO Kiacca.

OTMeTbTE, YTO, XOTSI p TENEPh YKa3bIBaeT HA employee, KOJ p->print ()
TEHEpUPYET TOUYHO TAKOM K€ KOJ, KaK U PaHbIIe:

( p-> vtable[0] )( p );

HecmoTpst Ha 3TO, Temepb P yKa3blBaeT Ha OOBEKT IMPOM3BOJHOIO Kiacca,
MOSTOMY BBI3BIBAC€TCSA BepCHsl print () W3 MPOM3BOAHOrO Kiacca (Tak Kak
_vtable B 00BEKTE MNPOM3BOJHOIO KJjacca yKa3bplBaeT Ha TaOuuIy
MPOM3BOAHOTO Kiacca). KpaiiHe HeoOXoawmmo, 4YToObl 3TH 1BE (YHKIHH
print () pacnonaraivuch B OHOW M TOW XKe siUeHKe CBOMX TAOIHI] CMEIICHUH,
HO 3TO 00€eCcIeunBaeTCsi KOMIHISTOPOM.

Bo3sBpaiasice kK OCHOBHOMY CMBICITY JaHHOTO IMpaBHiia, OTMETUM, YTO HpHU
paccMOTpeHHH TOrO, Kak paboTaeT KOHCTPYKTOp, BaXEH MOPSIOK
uHUIManu3auuu. KoHCTpyKTOp Mpou3BOIHOTO Kilacca mepej TeM, Kak OH 4To-
0o crenaeT, BBI3BIBAET KOHCTPYKTOpP 0a3oBoro kiacca. Tak kak _vtable B
KOHCTpYKTOpe 0a30BOro Kjacca yKa3blBaeT Ha TaOMUIly BHUPTYalbHbIX
¢yHkIMii 6a30BOro Kiacca, TO BBl JIMIIAETECh JIOCTYNAa K BUPTYaIbHBIM
¢byHkuusaM 0a30BOro Kjacca Iocie TOro, Kak BbI3Baju MX. Bpi3oB print B
KOHCTpPYKTOpe 0a30BOro Kj1acca BCE Tak )K€ JaeT:

( this-> vtablel[0] )( p );

HO _vtable yka3piBaeT Ha Tabnmiy 6a3oBoro kmacca W _vtable [0]
yKa3blBaeT Ha (yHKUMI0 0a3oBoro kiacca. ToT »ke camblii BBI3OB B
KOHCTPYKTOpPE IPOU3BOAHOIO Kjlacca JacT BEPCHIO print () MNPOHU3BOJHOIO
Kjlacca, IOTOMY 4YTO _vtable OyaeT mepekpbiTa yka3aTeleM Ha TaOauily
MPOM3BOJHOTO KJIacca K TOMY BPEMEHH, KOr/ia ObuIa BeI3BaHA print ().

XOoTs 1 W HE MOKa3bIBal 3TOr0 MpPEXAe, TO K€ CaMoe MPOUCXOAMUT B
nectpykrope. llepBoe, 4To menaer AecTpyKTop, — 3TO IIOMEIAeT B _vtable
yKazareiab Ha TaOJMIly CBOEro coOCTBEHHOro kiacca. ToJabKO Mocie 3Toro oH
BBITNIOJIHSET HANMCAaHHBIA BaMU KoA. JlecTpykTop NpOM3BOJHOrO Kjacca
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BBI3BIBACT JIECTPYKTOP 0a30BOro Kjiacca Ha BBIXOJE (B CAMOM KOHIE — IOCIIE
TOT'0, KaK BBIIMOJIHEH HAalMCAHHBIHN MMOJIb30BaTEIEM KOJ).

138. He BbI3bIBaliTE YUCTO BUPTYAJIbHbIE (DYHKIUHN U3
KOHCTPYKTOPOB

OTO mpaBWIO BBITEKAaeT U3 TOJNBKO YTO PACCMOTPEHHOW KapTHHBI.
Onpenenenue "dyucTo" BUPTyasbHOM (PyHKUIMHU (y KOTOpOH =0 BMECTO Teja)
MPUBOJUT K TOMY, YTO B TaOJHIy BUPTYyaJbHBIX (DYHKIMA 0a30BOTO Kjacca
noMerniaercss NULL BMeCTO OOBIYHOTO ykazaTenss Ha QyHkuumoo. (B ciyuae
"gucto" BUpPTyanbHOW (YHKIIMM HET (QYHKIMH, Ha KOTOPYIO HEOOXOIMMO
yKa3piBaTh). EciM BBl BBI3BIBAETE YUCTO BUPTYAIbHYIO (QYHKIHIO W3
KOHCTPYKTOpa, TO HMCIIOJIb3yeTe TaOnuiry 06a30BOro Kjacca M Ha CaMOM Jele
BbI3bIBaCTe (YHKIMIO TPU TOMOIIM yKaszarens NULL. Bel momyuute mamn
onepatuBHON mamsaTh Ha MammHe ¢ UNIX um "OOmas ommOka 3amuTel” B
cucteme Windows, Ho MS-DOS mnpocTo HCHOJHUT TO, YTO BBl MPOCUIIH, H
MOTIBITAETCS BBIMIOJIHUTH KOJ IO aApecy 0, CYUTasi €ro MPAaBUIbHBIM.

139. /lecTpyKTOpPBI BCeraa A0/KHbI ObITh BUPTYAJIbHBIMU

PaccmoTpum Takoit 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; }

Temneps paccMOTPHUM STOT BBHI30B:

base *p = new derived;

/]

delete p;

3aHOMHI/ITe, YTO KOMIIMJIATOP HE 3HACT, YTO P Ha CaMOM J€JIC YKa3bIBACT Ha
00BEKT MIPOU3BOJHOI'0 Kiacca. On HUCXOOUT M3 TOIO, YTO P YKa3bIBACT Ha
o0BsiBICHHBIM THUIT base. CrienoBatenbHo, delete p B ACHCTBUTEIHLHOCTH
IMpeBpalacTCA B:
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_base destructor(p) ;
free(p) ;

JlecTpyKTOp NpOM3BOMHOIO Kjacca HUKOIZAa HE BbI3bIBaeTca. Ecim  BbI
MEPEONPEEIUTE ITH KIIACCHI, CAENIaB JECTPYKTOP BUPTYaIbHBIM:

virtual ~base() { /* ... */ }

TO KOMITWJISITOP MOJIYYHT JOCTYII K HEMY MPH TMOMOIIH TaOIHIbI BUPTYAIbHBIX
GbyHKIMA, MPOCTO Kak K J000# apyroil BUpTyambHOW (yHKIuu. Tak Kak
JECTPYKTOP TeIepb BUPTYyalbHbIH, TO delete p MpeBpalaeTcs B:

( p->_vtable [DESTRUCTOR_SLOT] ) (p);

Tak kak p yka3plBaeT Ha OOBEKT MPOU3BOJHOIO KJIacca, TO BBl MOJydaeTe
JECTPYKTOp MPOU3BOJHOIO Kjacca, KOTOPBIN MOCIIE BBIITOJIHEHUS! KOMIIOHEHTHI
MPOU3BOHOIO KJIacca BBI3BIBAET AECTPYKTOP 0a30BOTO.

140. ®ynxknuu 6a30BOro KJjaacca, MMEKIIUE TO Ke UM,
4yT0 U (PYHKIMM TPOU3BOAHOIO KJIACCA, OOBLIYHO
M0JIKHbI OBITH BUPTYAJIbHBIMH

[Tomaute, 4TO OTKpBITasg (public) QyHKUUSA ABIsSETCS 0OpPaOOTUMKOM
coobmenuit. Ecau 06a30BbIii KJacC M NPOU3BOAHBIN Kiacc o0a HMMEIOT
00paboTUnKH COOOMICHUH C OJHUM M TE€M € MMEHEM, TO BbI CKa)KETE, YTO
00BEKT MPOU3BOIHOIO Kjacca JOJDKEH JeNaTh YTO-TO OTIMYHOE OT OOBEKTa
0a30BOrO Ki1acca, 4ToOBI 00padaThIBaTh TO K€ camoe coodIieHne. Beck cMbICT
HACJIE/IOBaHUS B TOM, YTOOBl HMMETh BO3MOXXHOCTh NHCaTh KOJ OOIIETO
Ha3HAYCHHUS Ha S3bIKE OOBEKTOB 0a30BOTO Kiacca W oOecredynBaTh padoTy
ITOTO KoJa Jaxe C OOBEeKTaMH MPOU3BOAHOrO kiacca. ClemnoBaTebHo,
coo0IIeHne TOIKHO oOpabaTeiBaThes (DYHKIMEH TMPOM3BOJHOTO Kilacca, a He
6a30Boro.

OpHUM pacTpoOCTPaHEHHBIM HCKJIIOUYEHHEM M3 3TOrO TpaBWIA SIBISETCS
neperpyska ornepanui, rae 0a30BBIH KJIACC MOKET ONPENeIsITh HEKHil Habop
Neperpy’kKeHHBIX ~Olepanuii, a MPOU3BOMHBIA KJIACC KelaeT J100aBUTH
JIOTIONTHUTENIBHBIC TEPEerpy3Kd (B OTIMYME OT M3MCHEHHUS TIOBEICHUS
neperpykKeHHBIX orepanuii 6a30Boro kiacca). XoTs neperpyxeHHsie (QyHKINU
B OTUX JBYX Kilaccax OyIyT MMETh OJMHAaKOBbIE UMCHA, Y HHUX HEIPEMEHHO
OyIyT pa3IHyYHbIE CUTHATYPHI, IOATOMY OHH HE MOTYT OBITh BUPTYaJIbHBIMHU.
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141. He nenaiite GyHKIMIO BHUPTYAJbHOH, €CJIM BbI He
’JKesiaeTe, 4YTOObI NPOM3BOAHBIA KJIACC MOJTYYWI
KOHTPOJIb HA/l HEH

S uwuran, 4yro Bce (GYHKIMU-WIEHBI HEOOXOJUMO [eNaTh BUPTYaJbHBIMHU
"mpocTo Ha Beskui chmydai". OTo mioxod coBeT. Benp BbI He Jkenaere,
KOHEYHO, 4TOObI IPOU3BOAHBIN KJIACC MOTYYHJI KOHTPOJIb HaJl0 BCEMHU BalllUMU
BCIIOMOTATENbHBIMI (YHKIMSIMU; WHAa4Ye BBl HHUKOIJA HE Oyaere CIIOCOOHBI
nUcaTh HaJICKHbIN KOI.

142. 3amuimenHblie QYHKUUN 00bIYHO JOJKHBI OBITH
BHPTYaJIbHBIMH

OpHuM #3 cMmsAryaromux (akTopoB B paHee ONUCAHHOW CHUTyallud CoO
CIEIJICHHEM 0a30BOTO M TPOM3BOAHOTO KJIACCOB SIBISIETCS TO, YTO OOBEKTY
npous3BogHOro kiacca Cut++ enBa Korjaa-mudo HYXXHO IOCBUIATH COOOIIEHHUE
KOMIIOHEHTY CBOero 0a30Boro kimacca. [Ipou3BOAHBIN KIacC HaCIeIyeT
Ha3HadeHWe (M WiIeHb) OT 0a30BOrO Kiacca M OOBIYHO J00aBIIIET K HEMY
Ha3HaueHue (M WICHBI), HO MPOU3BOIHBIN KJIAcC YacTO HE BBI3BIBACT (DYHKIIUU
6azoBoro kmacca. (EcrecTBeHHO, MPOM3BOJHBIN KJIACC HUKOTJA HE JOJDKCH
NoJy4aTh JIOCTYIl K JaHHbIM 0a30BOro  kimacca). EJMHCTBEHHBIM
UHUCKIIIOUYCHUEM  SIBJIIIOTCS.  BHPTyaJbHbIE  (YHKIMHM, KOTOpPBIE MOXHO
paccMaTpuBaTh Kak CpPEICTBO HM3MEHEHHWsS TOBeJeHUs 0a30BOro Kiacca.
CooOmieHnss 9acTo TMepenarTcs 3aMmemarmeld  (QyHKIMEeH MPOU3BOTHOTO
KJlacca B OKBUBAJICHTHYIO (YHKIMIO 0a30BOro kimacca. To ecTb, BUPTyaabHOE
3aMelIeHre TIPON3BOIHOTO KJIacca 4acTo 00pasyeT memnb ¢ pyHKIueld 6a30Boro
KJjacca, KOTOpPYK0 OHO 3amectwio. Hampumep, wiacc CDialog m3 MFC
peanmsyeT muanoroBoe okHO Windows (THIT OKHA JJIsi BBOJA JAaHHBIX). DTOT
KJlacc pacrojiaraeT BUPTyalnbHOH (yHKIMeH OnOk (), KOTOpas 3aKpbIBacT
JINaJIOTOBOE OKHO, €CIIA T0JIb30BaTeNlb HICNKHYN 1Mo KHOmKe ¢ meTkoil "OK".
Be1 onpenensieTe cBoe COOCTBEHHOE AMAIOrOBOE OKHO MYyTEM HACIEIOBAHUS OT
CDialog m MOXeTe co3AaTh 3aMenieHne Onok (), KOTopoe OyaeT BBHITOIHATh
NPOBEPKY MPABIJIBHOCTH JAHHBIX TEpPEa TEM, KaK IMO3BOJIUTH 3aKpPBITh ITO
JMAJIOTOBOE OKHO. Bamre 3amemnienne oOpa3yeT memb ¢ (GyHKIuend 0a30BOTO
KJ1acca JJisl IGHCTBUTEIBHOTO BBITIOIHEHHSI 3aKPBITHS:

class mydialog : public CDialog

//
private:
virtual OnOk( void ) ;

}i
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/* BupTyasbuet */ mydialog::0nOk ( void )

if( data_is wvalid() )

CDhialog: :0n0k () ; // TocnaTb coobleHre Bas30BOMYy KJACCy
else
beep () ; // OBBIUHO comepxaTejibHOe COOoBleHre

// Windows o6 ommbxe

}

Oyukusa OnOk () ABIAETCA 3aKPBITOW B NPOM3BOJHOM KJAacce, IMOTOMY YTO
HUKTO He OyJIeT MOoChuIaTh cooOImIeHre Onok () 00bekTy mydialog. OnOk ()
0a30BOro Kimacca HE MOXET OBITh 3aKpBITOHW, MOTOMY YTO BaM HYXHO
o0pa3oBaTh LeNb C HEH U3 3aMEIIeHUs POU3BOIHOTO Kiacca. Brl He jkemnaere,
9T00BI CDialog: :0nOk () ObUIa OTKPBITOH, MOTOMY YTO CHOBA HHUKTO HE
JIOJDKEH TMOChLIaTh cooluieHrne OnOk () o0wbekry CDialog. I[loatomy BbI
JIeJIaeTe ee 3alMINEHHON. Teneps 3aMeleHne U3 MPOU3BOAHOIO KJIacca MOXKET
00pa30BaTh LIETIOUKY ¢ OnOk (), HO 3Ta (PYHKLHUS HE TOCTYITHA U3BHE.

OTO HE O4YeHb YyAauHas MBICIb — HCIOJB30BaTh 3allMLICHHBIA pa3zael
ONMMCaHUsl Kiacca aisi oOecreyeHHus CEeKpPeTHOro HHTepdeiica ¢ 6a30BbIM
KJIACCOM, KOTOPBIM CMOXKET MOJIB30BATHCS JIMIIL IPOM3BOJHBIN KJIAcC, IIOTOMY
YTO 3TO MOXKET CKPBITh OTHOIICHHUE CUEIUIeHus. XOTs MoAo0Has 3alluIeHHAs
(YHKITUS HHOTAA €TUHCTBEHHBIN BBIXOJ] U3 CUTYallud, HOPMAJIbHBIA OTKPBITHIH
uHTep(derc 0ObIYHO ABIISETCS JIyUlIeH aqbTePHATUBOM.

3aMmeTpTe, YTO 3TO TPAaBWIO HE HWMEET O0paTHOro HeHCTBUS. XOTS
3allMIIeHHbIE (YHKIUH OOBIYHO JOJDKHBI OBITh BHUPTYaJIbHBIMH, MHOTHE
BUpPTYaJbHbIE (QYHKINU SBISIOTCS OTKPBITHIMH.

143. Onacaiitech NpUBeAeHUS TUIOB (CIIOPHBbIE BONPOCHI
Cut++)

[MpuBenenue tunoB B Cu paccMoTpeHo paHee, HO U B Cut++ mnpuBeneHue
BbI3bIBaET mpobiembl. B Cut+ y Bac Takke CymecTByeT mpobiema
HUCXOJSILEro MPUBEICHUS — MPUBEACHUS YKa3aTessl WIK CChUIKH Ha 0a30BBbIii
KJacCc K MPOHM3BOJHOMY Kiaccy. JTa mpobiema OOBIYHO MOSBISETCS NpPHU
3aMEIEHUSIX BUPTYAIbHbIX (YHKIMHA, MOTOMY YTO CHUTHATYypbl (QyHKIuUI
MPOM3BOJHOTO KJIacca JOJDKHBI TOYHO COBIANATh C CHUTHATypaMHu 0a30BOTO
KJjacca. PaccMoTpuM 3TOT KOJI:

class base

{

public:
virtual int operator==( const base &r ) = 0;

}i

class derived

{
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char *key;

public:
virtual int operator==( const base &r )

{
}

return strcmp (key, ((const derived &)r) .key ) == 0;

}i

K HecwacTpio, 371eCh HET TapaHTHUH, YTO TIE€pelaBacMblii apryMeHT r
JNEHCTBUTENFHO CChIIACTCS HAa OOBEKT MPOU3BOAHOrO Kiacca. OH HE MOXET
CChUIAThCS Ha OOBEKT 0a30BOTO Kjacca M3-3a TOTO, YTO (DYHKIUS YHUCTO
BUpPTyajbHAas: BBl HE MOXETE CO3/IaTh JK3eMIULIp o0bekra base. Tem He
MeHee, r MOr Obl OBITh CCBHUIKOM Ha OOBEKT HEKOEro JApYyroro Kjacca,
YHAcJe0BaHHOTO OT base, HO He sBIstoulerocs kiaccoM derived. C
YUYETOM TMPEBIIYIIET0 ONPEIEICHUs CISAYIOIINI KO He padoTaeT:

class other derived : public base

{

int key;
//
¥
£()
{
derived dobj ;
other derived other;

if ( derived == other derived )
id be shocked() ;

}
Komuter ISO/ANSI mo Cut+ pexkoMeHI0Bal MeXaHU3M MpeoOpa3oBaHUA
THUIIOB BO BPEeMsI BBIITOJHEHHUS, KOTOPBIH pemraer 3Ty nmpobiemMy, HO Ha MOMEHT
HanmMCaHUA ATOW KHUTH MHOTHE KOMIIWISATOPBI €ro He MOAJIEPKUBAIOT.
[Tpenio>keHHBIN CHHTAKCHUC BBITJIIUT MOJOOHBIM 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;

}
}i

[ITabnon ¢yskmuu dynamic cast<t> Bo3Bpam@aer 0, €ClU ONEpaH] He
MOKeT OBbITh Oe30macHo mpeoOpa3oBaH B THN t, WHA4Ye OH BHITIOJIHICT
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npeoOpazoBaHue.

OTO NpaBUJIO SIBISETCA TAK)KE XOPOIIEH JeMOHCTpalueil Toro, moyemMy Bbl
HE XOTHTE, YTOOBI BCE KJIAacChl B Balllell MEpapXUH HMPOMCXOAMIN OT OOIIETo
Kiacca object. IlouyTu HEBO3MOXXHO HCIIOJIB30BaTh apryMEHTHl Kjlacca
object HEMmoCpeACTBEHHO, TIOTOMY YTO caM To cebe Kilacc object modrn
auiieH (yHKIMOHAIbHOCTH. Bbl moiimaere ce0s Ha TOM, YTO TMOCTOSIHHO
IPUBOJUTE yKa3aTelM Ha object K TOMy THIy, KOTOPBI Ha caMOM Jele
UMEeT NepeJaHHbId apryMeHT. DTO MpPHUBEIECHUE MOXKET OBITh OMacHbIM 0e3
UCTIONIb30BaHMsI MTPeoOpa30oBaHusl TUIIOB BO BPEMs BBINIOJHEHUS, IOTOMY YTO
Bbl MOXKeTe mpeoOpa3oBaTh B HEBepHbIN Tull. [IpuBeneHne ypoaauBo aaxe B
BUJE€ TMpeoOpa3oBaHUS BO BpeMsS BBINOJHEHHS, J00aBISAS HEHYKHBIN
OecropsiIoK B Iporpammy.

144. He BbI3bIBaliTE KOHCTPYKTOPOB M3 ONlePAUM
operator=( )

XO0Ts 3TO IPABUIIO TOBOPHUT O MEPETPYKEHHOM MPUCBAUBAaHUHU, HA CAMOM JIelie
OHO TOCBALICHO TmpobsieMe BUPTyaNbHBIX (QyHKUUH. CoONa3HUTETHHO
peam3oBaTh operator= () CIEAYIONIM 00pa3oM:

class some_class

{

public:
virtual
~some_class( void ) ;
some_class( void )
some_class( const some_class &r );

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

}i

const some class &operator=( const some class &r )

{

if( this != &r )

{

this->~some class() ;
new (this) some class(r) ;

}

return *this;
DTOT BapWaHT OIEPaTOpa new WHUITHAIM3HPYET YKa3bIBaeMblii this 00BEKT

Kak 00BEKT some class, B JaHHOM CIydae H3-3a apryMEHTa r HCIIOJb3Ys
12
KOHCTPYKTOpP KOTIHH.

12 HCKOTOpBIe KOMIIWJIATOPBI B JIEUCTBUTEIIBHOCTH II03BOJISIIOT BBITMIOJHUTH SIBHBIN
BBI30OB KOHCTPYKTOpPA, IIOOTOMY BbI, BEPOATHO, CMOKETC CACIATh TOYHO TAaK XKE:
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Ectb CCPLE3HBIC MPUYUHBI HE JCJIaTh ITOKAa3aHHOEC BBILIC. BO-HepBHX, 9TO
HC 6y,[(eT pa6OTaTB IIOCJIC HACJICOOBaHHA. Ecnu B OMpeaAcIsICTE:

class derived : public some_ class

{

public:
~derived() ;

// TpenmnosioxuM, UYTO TEeHEePMPOBAHHAS KOMIMIISTOPOM OMNepalys
// operator=() BHIOJHUTCHA 3a onepaumuelr operator=() 6az30BOTO
// xnacca.

}

BceneactBue Toro, uto AeCTpyKTOp 0a30BOro Kiacca omnpeneieH (MpaBUIIbHO)
KaK BUPTYaJIbHBIH, 0OpalieHne mpeapIaynero 6a3oBoro kiacca K:

this->~some class()

BBI3BIBAET JECTPYKTOP IPOU3BOJHOIO KJIacca, MOITOMY Bbl YHHUYTOXKHTE
3HAYUTENILHO OO0JIbIIE, YeM HaMEepEeBaIUCh. Bbl MOXKETe MOMBITATHCS UCIIPABUTD
3Ty npo0bIieMy, I3MEHUB BBI30B JIECTPYKTOpPA Ha:

this->some class::~some_class() ;

SIBHOE yNOMHMHAHHE UMEHM Kjlacca — some class:: B 3TOM IIpUMepe —
MOJIABJISICT MEXaHU3M BUPTYaIbHOU (QyHKIMHU. DYHKIMS BbI3bIBACTCS, KaK €CIIH
OBl OHa He ObUTa BUPTYATHHOM.

JlecTpyKTOp HE SIBISIETCS €AMHCTBEHHOU Mpobiemoii. PaccmoTpum npoctoe
NpUCBaNBaHNE 0OBEKTOB MPOU3BOIHOTO Kilacca:

derived dil, d2;

dl = d2;
Onepanysi MpoU3BOJHOTO Kjacca operator= () (BHE 3aBUCUMOCTH OT TOTO,
reHepupyeTcsi OHa KOMIMJISTOPOM MJIM HET) o0pa3yeT UEHoYKy C
operator= () 0a30BOro Kjiacca, KOTOPBI B HACTOSIIEM CITydae MCIOJIb3yeT

ormepaTop new () JUIA SBHOTO BBI30Ba KOHCTpyKTOpa 0a30BOro Kiacca.
KoHcTpyKkTOp, TeM He MeHee, JiellaeT 3HAYUTENFHO OOJbIIe, YeM BBl MOXKETE
BUJICTh B OIIpECIICHIH. B 4aCTHOCTH, OH MHUIIMAIM3UPYET yKa3aTelb TaOIUIIbI
BUPTYQJIBHBIX (YHKIMHA Tak, 4TOOBI OH yKa3bIBaJl Ha TaOIMIy ero kiacca. B

const some class &operator=( const some class &r )

{

if( this != &r )

{

this->~some class|() ;
this->some class::some _class( r );

}

Tem He MCHEC, TAKOC MOBCACHUC SABJIACTCA HCCTAHAAPTHBIM.
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TEKyILIEM IIpUMepe Iepel NMPUCBAMBAaHUEM YyKaszaTelnb vtable ykasblBaeT Ha
Tabiuiy mpou3BoAHOro kiacca. Ilocnme mpucBamBaHus ykaszatenb vtable
yKa3bpIBa€T Ha mabauyy 0a306020 kiacca; OH OB MEPENHHIHNATA3UPOBAH
HESBHBIM BBI30BOM KOHCTPYKTOpa IIPH BBI30BE new B IEPErPyKEHHOU
onepanuu operator= ().

Takum 00pa3oM, BBI30OBBI KOHCTPYKTOPOB B OINepalul operator= ()
npocTo He OyAayT paboTarh, eciiu €CTh TaOJMla BUPTYaldbHbIX (YHKIMHA. Tak
Kak Bbl MOXXET€ 3HaTh WJIM HE 3HATH, HA YTO IIOXOXXU OINpPENEICHUs BallIEro
0a30BOro Kkiacca, TO BBl [JOJDUKHBI HMCXOAWTH U3 TOro, 4YTO TaOIMIa
BUPTYaJIbHBIX (QYHKIUI UMEETCs, ¥ TO3TOMY HE BBI3BIBAWTE KOHCTPYKTOPOB.

Jlyqmium  cocoboM  ycTpaHeHHMs JQyONHMpOBaHHMSA KOJa B  OINEpaluu
IpucBanBaHusg  operator=() ABJISETCA  WCIOJB30BAaHUE  IPOCTOU
BCIIOMOTATEIbHON (PyHKIMH:

class some class

{

void create ( void )i
void create ( const some class &r );
void destroy ( void )i
public:
virtual
~some_class( void ) { destroy(); }
some class( void ) { create(); }

const some_class &operator=( const some_class &r );
}i
inline const some class &some_class::operator=( const
some_class &r )

destroy () ;
create( r );

inline some class::some class( void )

{
}
~some_class::some_class( void )

{
}

create () ;

destroy () ;
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Yacrs 8e. Ileperpyska onepaumia

145. Onepauust — 310 COKpaieHue (0e3 CHOPNPHU30B)

Onepanyss — 3TO HE MPOU3BOJIbHBIM 3HAYOK, O3HAYAIOIIMK BCE, YTO Bbl HU
noxenaere. 9To ab0OpeBHaTypa aHIIOSA3BIYHOTO cioBa. Hampumep, cuMBon +
3HaYUT "TpUOaBUTH", MOATOMY Bbl HE JOJDKHBI 3aCTaBISATH IMEPErpyKEHHbIN
operator+ () Ienarb 4TO-HUOYAB erie. XOTs 3/1eCh BCe SICHO (BBI MOXKETE
OTIPENIeNIUTh & + b JJIA BBIYMTAHUS b U3 &, HO He TOJDKHBI JIeNIaTh 3TOT0), 5 Ha
caMoM JieJie BeJly peub o mpobieMax 0osiee TBOPUYECKOro XapakTepa.

Bbr  Moxere Omaropa3yMHO JOKa3bIBaTh, YTO, KOTJA BBIMOJHSAETE
KOHKaTeHaIio, To "mpubasisere" OJHY CTPOKY K KOHILY APYroi, MOITOMY
neperpyska + /Ui KOHKaT€Halluu MOXeT OBbITh mpremieMa. Bbl Taxoke MoxkeTe
JIOKa3bIBaTh, YTO pa3yMHO HCIOJb30BaTh OMNEpalMd CpPaBHEHHS  JUIS
JIEKCUKOTpaUUecKoro yrmopsAO4YMBaHUS B Klacce string, MOITOMY
neperpy3ka onepauui <, == 1 T.J. TaKK€ BEpOATHO Moier. Bol He cMmoxkeTe
apryMEHTHPOBAHO J0Ka3aTh, YTO — WJIH * HMMEIOT KaKOH-HUOYIb CMBICHT TI0
OTHOIIICHHUIO K CTPOKaM.

JpyruM XOpoIIMM NPHUMEpPOM TOTO, KaK HEeJb3s JEHCTBOBATH, SBISAETCS
untepperic Cut+ iostream. Vcnonp3oBanue casura (<<) st 0003HAUEHUS
"BeIBON" sBISETCS HenenbiM. Bamm ¢yHKImm BhIBoma B CH Ha3bIBAIUCH
printf (), a He shiftf (). S monumaro, yto CTpaycTpyn BBHIOpaj CHBMT,
MOTOMY 4YTO OH CXOJ€H C MEXaHH3MOM II€pPEHANpaBICHUS BBOJA/BBIBOJA
paznuunbix obosouek UNIX, HO 3TOT 10BOJ Ha caMOM Jiejie HE BBIJCPKUBAET
npoBepku. CTpaycTpyn MCXOIWJI U3 TOTO, YTO BCE MporpamMmucTel Ha Cut+
MOHKUMAIOT nepeHanpanieHue B ctusie UNIX, HO 3Ta KOHLENIUS OTCYTCTBYET B
HEKOTOPBIX OIEPAIMOHHBIX CHCTeMax — Hampumep, B Microsoft Windows. K
TOMY K€, JUI TOrO, YTOOBI aHaorus OblIa MOJIHOM, onepanus > JOHKHA ObITh
neperpy’keHa Juis BBIIOJIHEHUs OINEpaliy 3aTUpaHus, a >> — J00aBJICHUS B
koHel. Tem He MeHee, TOT (PaKT, YTO > U >> MUMEIOT PA3TUYHbIN MPUOPHUTET,
JIeNlaeT Peaqn3annio TaKoTro MOBEACHHS 3aTPyJHUTENbHOM. [leno ocioxHseTcs
TE€M, YTO OMNEPATOpPbl CIABUTAa HMMEIOT HENpPaBWIbHBIA ypOBEHb HPUOPUTETA.
Omneparop Tuna cout << x += 1 He OymeT paboTaTh Tak, KaK BbI OKHACTE,
MOTOMY YTO y << 0OoJiee BBICOKHI MPUOPHUTET, Y€M Y +=, IIOATOMY OIEpPaTOp
UHTEpIIpeTUpYyeTCs Kak (cout << x) += 1, 4To HeBepHO. Cu++ HyxKaaercs
B paclIMpIEeMOCTH, oOecreurBaeMON CHCTEMOU iostream, HO OH BBIHYXICH
MOOMBATHCS €€ 3a CYET BBEIICHUS OMepaTtopoB "BBoAa" M "BRIBOJA", MMEIOIINX
HU3LINI IPUOPUTET MO OTHOIICHHUIO K JIFOOOMY OIEepaTopy sI3bIKa.
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Amnanorust mpoOieme "CHBHT Kak BBIBOA" MOXKET OBITH HaiieHa B
MPOEKTUPOBAHUU KOMIIBIOTEPHBIX CHCTEM. BOJBIIMHCTBO MPOEKTHPOBIIHUKOB
anmapatypsl ObUTH OBl CYACTIIMBHI WCTOJIB30BaTh + BMECTO OR, a * BMECTO
AND, NOTOMY 4YTO Takas 3aliCh HCIHOJB3YeTCS BO MHOTHX CHCTEMax
MIPOEKTUPOBAHMSI 3JIEKTPOHHBIX KOMIIOHEHTOB. HecMoTpsi Ha 3T0, meperpyska
ornepanu operator+ () B KauecTBe OR siIBHO He HykHa B Cu++. K Tomy xe,
JeKceMa << o3Hadaer "cupur" B Cu u Cu++; oHa He 03Ha4aeT "BhIBOA’".

Kak 3aBepmaromuii mpumep 53TOH mNpoOieMbl — s WHOT/AA BUACIT
peanu3anuM Kiacca "MHOXECTBO", ONpEACNSIOINEe | U & CO 3HAYCHHSAMHU
"oO0benuHeHNE" 1 "MIepecedeHne"”. IT0O MOKET UMETh CMBICIT JIJISl MaTeMaTHKa,
3HAKOMOT'O C TAKUM CTHJIEM 3aIIUCH, HO MPHU 3TOM HE SIBIISICTCS BBIPA)KEHUEM HU
Cu, wm Cut++, mnodToMy OyAeT HE3HAKOMO Ui Ballero CPEeIHEro
nporpammucta Ha Cu++ (M BCIEACTBHE 3TOTO C TPYAOM CONPOBOXKIATHCS).
Awmmnepcan] SBISETCS COKpallleHneM Jijisi AND; BBl HE JIOJDKHBI HA3HAYaTh €My
Mpou3BOJIbHOE 3HaueHue. Hetr aOcoy0THO HUYEro mioxoro B a.Union (b)
Wid a.intersect (b). (Bel He MOXeTe HCIOJB30BaTh a.union (b) co
CTPOYHOM OYyKBOI U, MOTOMY YTO union ABISETCS KIOYEBBIM CIOBOM).

146. Ucnosb3yiiTe neperpy3Ky onepauui ToJabKO 15
onpeae/ieHUus onepauunii, uMe0mux aLajaor B Cu
(0e3 cropnipu3oB)

[Teperpyska omeparuii Obljla peann3oBaHa B SI3bIKE, NMPEXKAE BCETO, JJIS TOTO,
4YTOOBI BBl MOTJIM MHTETPUPOBATH pa3pabOTaHHBI BaMU apU(PMETHUECKUNA THIT
B CYLIECTBYIOIIYIO apu(pMEeTHYecKylo cucteMmy s3pika Cu. DTOT MeXaHU3M
HUKOTJa He MpeHa3Hayajcs B KaYeCTBE CPEACTBA PACIIUPEHHSI 3TOM CUCTEMBI.
CrnenoBarenbHO, EPErpy3Ky ONepanuii JIydile IPUMEHATh, UCIOJb3Ys KJIACChI
JUTSL pealii3aliii JIMIIb apu(METHIECKUX TUIIOB.

Tem He MeHee, TaKKe Pa3yMHO HCIOJIb30BaTh MEPETPYKEHHBIE ONEpaLluu U
TaM, rie anajgoruu ¢ Cu HezameTHbl. Hanpumep, OONBIIMHCTBO KJIacCOB OyaeT
Meperpykatb npucBamBanue. lleperpyska operator==() " operator!= ()
TaKXe pa3yMHa B OOJBIITMHCTBE KJIACCOB.

Menee sicubiM (1 Oosiee TPOTHUBOPEYMBHIM) MPUMEPOM SBIISETCS Kiacc
"urepatop". Wrteparop sABISETCS CPEACTBOM MPOCMOTPa KAXKIOTO YJIeHA
CTPYKTYpPBI JaHHBIX, U OH HCIOJIb3YETCSI MOYTH TOYHO TaK e, KaK eciiv Obl OH
Obul ykazaTtenem Ha MaccuB. Hampumep, Bel Moxkere B Cu HTEpHUpOBaThH
MacCHB, IPOCMATPHUBAs KaX/IbIi 3JIEMEHT, CIIEIYIOINUM 00pa3oMm:

string arrayl[ size ];
string *p = array;

for( int 1 = size; --1 >= 0 ; )
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visit ( *p++ ); // dyHkumm visit () nepemaercsa cTpoka.

Ananor B Cut+ MOXET BBIIIAAETh BOT Tak (keys sBISETCA NEPEBOM, UbU
Y3JIbI IMEIOT CTPOKOBBIE KIIFOUHM; 3/1€Ch MOTYT OBITH JIFOOBIE JIPYTHE CTPYKTYPbI
JIAaHHBIX ):

tree<string> keys; // IBOMUYHOE HepeBO C y3JlaMM, UMEKIUMU

// CTPOKOBBIE KJIOUU

iterator p = keys;

//

for( int i = keys.size(); --1 >= 0 ; )

visit ( *p++ ); // oyHkuuy visit () nepemaeTcsa CTpoka.

JpyruMu cioBaMu, Bbl 00pamiaeTech ¢ J€pPEeBOM KaK C MacCHBOM, M MOXKETE
UTEpPUPOBATH €r0 MPHU MOMOIIM UTEPATOPa, AEUCTBYIOIIETO KAaK yKa3aTelb Ha
anmeMeHT. U Tak kak iterator (p) Beaer ceOs TOYHO Kak ykazatenb B CH, TO
npaBuiio "6e3 CIOpNpu30B" HE HAPyIIAETCs.

147. Ileperpy3uB OJHY OINEPALUIO, BbI T0JKHbI
neperpy3uThb Bce CXO/JHbIE ¢ Hell onepanuu

DTO TpaBUIIO SBISETCSA MPOJODKEHHEM mpenbiaymero. [locme Toro, kak BB
cKazanu, 4To "uTepaTop paboTaeT BO BceM MOJ00HO yKaszareno'", OH Ha caMOM
JieNe TOJDKeH Tak paborath. [IpuMmep B mpeaplayIeM MpaBHiIe HCIOIB30Bajl
JUIIb TEeperpyKeHHbIe * M ++, HO MOS HACTOSIIas peanu3alus ureparopa
JIeaeT aHAJOTHUIO TIONHOW, TOJJICPKUBasi BCE OIEpaIii C YKa3aTeJsMHU.
Tabnuna 4 nmokaspIBaeT pa3iuyHble BO3MOKHOCTH (t sIBISIETCSA JAEpeBOM, a ti
— uteparopoM I nepesa). O6e omepanyu *++p U *p++ TOIKHBI paboTaTh
u 1.0. B mpenpiaymem npumepe s Obl JODKEH ObUT TakKe MEperpy3uTh B
Kllacce tree omnepanuu operator [] u (yHapHas) operator* () s TOroO,
9TOOBI AaHAJIOTHS JIepeBa C MACCHBOM BBIICPKHUBANIaCh Be3/e. Bl yiioBwim 3Ty
MBICITB?

Tabauua 4. [leperpyska onepaTopoB B UTEPATOPE

Onepanust Onucanue

ti = t; BosBpar K Hayasy mocjiea0BaTebHOCTH

--ti; BosBpar K npeblayIeMy 3JIEMEHTY

i += 1i; [TepeMecTUThb BIEpe HA 1 DIEMEHTOB

ti -=1i; [TepeMeCcTHTh Ha3a/{ HA 1 DJIEMEHTOB

ti+ i [IpucauBaet urepaTopy Ipyrou BpeMeHHOU

ti - 1i; MIEPEMEHHOM 3HAYCHUE C YKA3aHHBIM CMEIICHHEM OT t i
tifil; DJIEMEHT CO CMENIEHUEM 1 OT TEKYIIEH MO3UIMN
ti[-1i]; DIIEMEHT CO CMEIEHUEM - 1 OT TeKyIIeH MO3ULUK

t2 = ti; CKONMMPOBATh MO3UIMIO U3 OJHOTO HTEPATOpa B IPyrou
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t2 - ti; PaccrosiHue Mexay OByMs JIEMEHTaMU, aApECyEMbIMU
Pa3IM4YHBIMU UTEPATOPAMHU
ti->msg(); [Tocmath coobmeHne ITOMY JIEMEHTY
(*ti) .msg(); [Tocnmath coobmeHne ITOMY JIEMEHTY
Omna w3 mpobieM 3/1ech CBsA3aHA C ONepalusIMH operator==() #
operator!= (), KOTOpbIE IPU IIEPBOM B3IJIAAE KAXKYTCS UMEIOLIUMHU CMBICII B

CUTYyalusixX, IJie Apyrue onepanu cpaBHEHUs OeccMmbicieHHbl. Hampumep, BbI
MOJKETE HCIOJIb30BaTh == JUIs MPOBEPKH JIBYX OKPYKHOCTEH Ha PaBEHCTBO, HO
O3Ha4yaeT JIM PAaBEHCTBO "OJMHAKOBBIE KOOPJWHATHI M OJUHAKOBBIA paauyc',
WM npocto "oauHakoBbli paanyc"? [leperpyska Apyrux onepauuii CpaBHEHHS
TUNA < WIH <= elle 0oiee COMHUTENbHA, TIOTOMY YTO MX 3HA4Y€HHE HE COBCEM
oueBUIHO. Jlydiie MOMHOCTBIO M30eraTh MEperpy3Kd olepaiuid, eciu ecTb
Kakas-1100 HEeSICHOCTh B MX 3HAUCHHH.

148. Ileperpy:xeHHble Onepanuu A10/KHbI padoTaTh
TOYHO TAK e, KaK OHM padoTaT B Cu

['maBHOI HOBOI mpoOJIIEMOIl 3/1€ch SBISIOTCSA aJpecHble TUMBl lvalue H
rvalue. Boipaxenus tuna lvalue Jerko onuchiBatoTcs B TepmuHax Cut+:
OHM SBJSIOTCS MpocTo ccbuikaMu. Komnunsarop Cu, BBIUKCISS BbIpaXKeHHE,
BBITIOJIHSET ONEpaly 10 OJHOM 3a pa3 B MOPAJKE, OIPEIEISIEMOM MPaBUIAMH
COUETATEeNIbHOCTH M CTapIIMHCTBA omepanuil. Kaxnaplil 3Tam B BBIYMCIECHUSIX
UCIIONB3YET BPEMEHHYIO IIEPEMEHHYIO, IIOJIyYEHHYIO NIpU MNpeablayliei
onepaiuu. Hekoropbie onepanuu reHepupytoT "rvalue" — neicTBUTEIbHBIC
00BEKTHI, HA CAMOM JIeJie COo/IeprKalline 3HaueHue. J[pyrue omepanun co3garoT
"lvalue" — ccbuiku Ha 00BeKTHI. (KctaTu, "1" u "r" HCMOMB3YIOTCS TOTOMY,
YTO B BBIpOKEHMH l=r cjJeBa OT = TreHepupyercs Tun lvalue. CnpaBa
obOpazyercs Tul rvalue).

Bber mMoxere cokpatuTh 3(GGEKT HEOXHIAHHOCTH JUISI CBOErO YHTAaTes,
3aCTaBUB CBOM MEPETPYKEHHBIE onepanuu-QyHKIUN padoTaTh TOXKIECTBEHHO
UX dKBHBaJIeHTaM Ha Cu B IIpeiesiax Toro, 4To OHU MOryT. Jlajee onucaHo, Kak
pabotatoT onepauuu CH U Kak IMUTUPOBATh UX MOBEJICHUE:!

e Omnepanuu NpuUcBauBaHus (=, +=, -= U T.1.) U ONEPALUN AaBTOMHKPEMEHTA U
aBTOJIeKpeMeHTa (++, - -) TpeOyloT onepanoB Thna lvalue A aapecaTta
— YacTu, Kotopas usmensercs. llpencraBpre ++ Kak SKBHUBAJIEHT Ui +=1,
YTOOBl MOHATH, MOYEMY JTa ONepauus B TOW K€ KaTeropuu, 4YTO U
IIPUCBAaNBAHNE.

B nepeepyscennvix onepayusax ¢ynxkyuii-unenos ykazamenv this na camom
Oene sensiemca lvalue, nosmomy 30ecy e o uyem Oecnokoumvcs. Ha
2N100aNbHOM YPOGHE NeGblll ONepaHd NepecpyiCeHHou OUHApHOU onepayuu



Ileperpy3ka onepauuii 215

npuceausanusi (U eOUHCMBEHHbIN ONePaHd NePeSPyI’CEHHOU YHAPHOU
onepayuu NPUCBAUBANUSL) OOANCEH ObIMb CCOLLIKOLL.

e Bce gpyrue omepanuy MOTYT UMETh OINEpaHIbl Kak TUMAa lvalue, Tak H
rvalue.

Hcnonv3yiime ccoliky nHa obvekm muna const 0 6cex onepanoos. (Bovi
Moenu Ovl nepedasams Onepamopvl NO 3HAYEHUI0, HO 0ObIYHO MO MeHee
aghgexmuero).

e lIMeHa mepeMeHHBIX COCTaBHOIO THIA (MAacCCHBOB) CO3JAIOT TUIBI rvalue
— BpPEMEHHbIE NEPEMEHHBbIE THIA yKa3aTeJis Ha IEpPBBIM 3JIEMEHT, IOCIe
WHUIMAIM3alMd Ha HEro M YKas3blBalOIIME. 3aMEThTE, 4YTO HEBEPHO
MPEICTABIIEHUE O TOM, YTO BBl HE MOXXETE HHKPEMEHTUPOBATH UM MacCUBa
W3-3a TOTO, 4YTO OHO SBISETCI KOHCTaHTOM. Bbl He Moxere
MHKPEMEHTUPOBATh UM MAaCCHUBA, IOTOMY YTO OHO MMEET TUIl rvalue, a
BCE OTepaIii MHKpEMEHTa TPeOYIOT ONepaHIoB Tuma lvalue.

e lIMeHa mepeMeHHBIX HECOCTAaBHOTO THMA JAl0T 1value.

e Omepamuu *, -> u [] reHepupyor lvalue, Korja OTHOCATCA K
HECOCTAaBHOM TIEpeMEHHON, WHade OHHM paboTaloT TMOAO00OHO HWMEHaM
COCTaBHBIX NepeMeHHbIX. Eciii y He sBjIsieTcss MacCUBOM, TO X - >y CO3/1aeT
tin lvalue, KOTOpPBIM ccbUIaeTCs Ha ATOrO Mojie AaHHbIX. Ecim y —
MacCHB, TO X - >y TeHEpUPYET TUIl rvalue, KOTOPHIH CCHUTAETCS Ha IMEPBYIO
SAYEHKy 3TOTO MacCUBa.

B Cu++ nepeepyacennvie * u [1 00n3cHbL 8036paujams CCblIKU HA YKA3AHHBIU
obvexm. Onepayusi operator-> mauncmeenna. [lpasuna no cywecmsy
3aCmassaom 8ac UCNOIbL308AMb ee MAKUM Jice 00pa30M, KaK vl 0enanu ov
omo 6 Cu. Onepayus -> paccmampueaemcs KaxK YHAPHAsL ¢ ONepamoom
cnesa om wHee. Ilepecpycennasn (yHKyus 00IAHCHA 8036PAWAMb YKA3AMEb
Ha umo-HubyOb, umeroujee noas — CTPYKTYpPY, Kiacc uiu OObeAMHCHHE.
Komnunamop 6yoem 3amem ucnonvzosams makoe noje OJisi NOLYYeHUs
lvalue umu rvalue. Bul He Modiceme nepespy3ums . (MOYKY).

e Bce npyrue onepanabl TeHEPUPYIOT TUI rvalue.

Okeusanenmuole nepecpyostcennvle onepayuu 00JIIICHDL 6036pauiantb 06’b€KWle,
a He CCbLUIKU Ulu yKasameiu.

149. Ileperpy:xeHHoii OMHAPHON ONepPALNH JIy4Yllle BCEro
ObITH BCTPOEHHBIM (inline) mceBIOHUMOM Onepanuu
NpUBeIeHUs THIA

OTO NpaBWIO OTHOCUTCA K YHCIY Te€X, KOTOpble OyAyT HM3MEHEHBI C
yJIy4dIIeHHEM KauyecTBa KOMIMWIATOPOB. PaccMoTpuM cienyromiee, MpocToe s
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MOHUMAaHUS JIOTIOJTHEHHUE K KJlaccy string w3 nuctuHra 7 Ha ctpanune 155:

class string

{

enum special { special };

string( special ) {}; // HuUUero He nesaer.
s
public:
const string operator+( comnst string &r ) const;
//

const string::operator+( const string &r ) const

{

string tmp( special ); // cos3maTh OyCTOM OOBEKT

tmp.buf = new char[ strlen(buf) + strlen(r.buf) + 1 1;
strcpy ( tmp.buf, buf );

strcat ( tmp.buf, r.buf );

return tmp;

}
MHorue KOMIOHWISTOPBI, TOJYYUB BBINICYKAa3aHHOE, TEHEPUPYIOT JIOBOJBHO
HeapPekTuBHBIN K0oa. OOBEKT tmp JAOKEH HHUAIMAIH3UPOBATHCS TIPH BHI30BE
KOHCTPYKTOpa; 3JleChb 3TO HE OYEHb J0pOro, HO OOBIYHO 3TO BEAET K
3HAYUTEIBHO OOJBIIUM pacxogaM. KOHCTPYKTOp KONHMH TOJKEH OBITh BHI3BaH
JUIS BBITIOJTHEHUsI OllepaTopa return, U caM OOBEKT TaKXKe JOJDKEH OBITh
YHUYTOXKEH.

WMHorma BHI MOXeTe YIydIIUTh TaKOe IOBEJCHHE ITyTeM Ieperpy3KH
BCTPOCHHOTO TICEBIOHUMA JIJIsl OTIEpaIliy TIPUBEICHUS TUTIA:

class string

string(const char *left, const char *right );
public:
const string string::operator+( const string &r ) const ;

string: :string(const char *left, const char *right )

{

buf = new char[ strlen(left) + strlen(right) + 1 1;
strcpy ( buf, left );
strcat ( buf, right );

inline const string::operator+( const string &r ) const

{
}

bonee Nb@eKTHBHHC KOMIMWJIATOPBI 3€Cb HAa CaMOM J€JIC paCcCMaTpUBAIOT

return string(buf, r.buf);
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clenyroliee:

string sl, s2;

sl + s2;
KaKk eclid Obl Bbl CKa3alM cieayloliee (Bbl HE MOXKETe CIeNlaTh 3TOr0 CaMH,
MOTOMY 4TO buf sBISETCS 3aKPBITHIM):

string(sl.buf, s2.buf)

[Tone3Hplit pe3ynbTaT 3aKIIOYaeTCs B YCTPAHCHWH HESIBHOTO BBI30BA
KOHCTPYKTOpa KOIIMH B OIlEpaTope return B IIEPBOM BapUaHTE PEaTH3aIIH.

150. He TepsiiiTe pa3ym c onepaTopaMu npeodpa3zoBaHus
TUIIOB

151. Ecam M0HO, TO Aes1aiiTe BCe MPpeodpa3oBaHMs
TUIIOB € OMOIIBI0 KOHCTPYKTOPOB

PacnipocTpaneHHOW OMMOKOW Cpeny HaYMHAIOIIMX MPOTrpaMMHUCTOB Ha Cu++
ABIIIETCS CyMacOpOACTBO € IpeoOpa3oBaHWeM TUNOB. Bbl 4yBcTByeTe, 4TO
JOJDKHBI  00€CHeuuTh NpeoOpa3oBaHME Ka)XIOTO CHUCTEMHOTO THIA B Ball
HOBBIU KJ1acc U 00paTHO. DTO MOKET MPUBECTHU K IOJOOHOMY KOJIY:

class riches // 6oraun

{

public:
riches( const rags &r );
}i

class rags // oBopBaHLEL

{

public:
operator riches( void );
}i

[IpoGnema 3akioyaercss B TOM, 4YTO 00€ (QYHKUMH  ONPEIENSIOT
npeoOpa3oBanne H3 rags B riches. Cnemyromuii KOX TeHEPHUPYET
"MOCTOSIHHYIO OWIMOKY" (KOTOpasi MpepbIBaeT KOMIWISILHIO), TOTOMY YTO
KOMITWJISITOp HE 3HAET, MCIIOJIb30BaTh JIM €My Ul MpeoOpa3oBaHus rags B
riches KOHCTPYKTOp B Kilacce riches, WIM IEperpyKeHHYIO OIEpaLUIO B
KJlacCe rags; KOHCTPYKTOP W TMeperpy’keHHas omepauus YTBEp:KIAaloT, YTO
BBITIOJTHAT 3Ty padoTy:

rags horatio alger; // Topaumit Anrep
riches bill gates = (riches) horatio _alger; // Bun Teiirc

Ota mpobiema oOBIYHO He Tak oueBHAHA. Hampumep, eciaum BBl ompenennTe
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CIIUIIIKOM MHOTO TIpeoOpa3oBaHHii:

class some class

{

public:
operator int (void) ;
operator const char * (void);

TO TIPOCTOH OrepaTop, MO T00HBIH:

some_class x;
cout << Xx;

He cpaboraet. [Ipobiema B TOM, 4TO KJIacC sStream OMpenessieT Te K€ JBa
npeoOpazoBaHus:

ostream &ostream::operator<<( int X ) ;
ostream &ostream: :operator<<( const char *s );

Tak xak mMeeTcsl JBa BapHaHTa MpeoOpa30BaHUM, TO KOMIWIATOP HE 3HAET,
KaKoW U3 HUX BbIOpaTh.

Jlydamie  BBINOJHATH BCe  NIpeoOpa3oBaHHs TUNOB MPU  MOMOIIU
KOHCTPYKTOPOB M OMNpENeisiTh MHHMMAJbHO HEOOXOIUMBIM HX HabOop.
Hanpumep, eciim y Bac ecTh mpeoOpazoBanue u3 Ttuna double, TO BaM HE
HYyXHBl int, long M Tak Jajee, [OTOMY YTO HOpPMAaJbHBIC IpaBUIa
npeoOpa3zoBanust TUIIOB CH NPUMEHSIOTCS KOMIMISATOPOM IIPU BBI30BE BAIIETO
KOHCTPYKTODA.
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Yacrte 8. YnpasiieHre NaMATbHIO

152. UcnoJab3yiiTe new/delete BMecTo malloc () /free()

Her rapantum, 4yro omepatop new () BBI3BIBaCT malloc () mpH 3ampoce
namsTh s ce0ss. OH MOXET pealin30BhIBaTh CBOIO COOCTBEHHYIO (PYHKIIHIO
yrpasiieHus: namsaTbio. ClenoBaTenbHO, BO3HUKACT TPYJHO OOHapyKHBaeMmas
ommnOKa npu nepenade pyHknuend free () maMaTH, TOTYICHHON TIPU TTOMOIIIH
new (1 HA000POT).

W30eraiiTe HEMPUATHOCTEH, MCTONB3ys Beceraa npu padbore ¢ Cut+ new u
delete. Hapsany ¢ mpounm, 3TO O3HAYaeT, YTO BBl HE JOJDKHBI IOJIB30BATHCS
strdup () wm 10001 npyroi GyHKIMEH, CKphIBaOIIEeH BbI30B malloc ().

153. Bcst naMsAATh, BbIJ€JIEHHAS B KOHCTPYKTOpPE, T0J:KHA
OBITH 0CBO0O0XK/ICHA B 1eCTPYKTOpE

HeBrinonHeHne 3TOro 0OBIYHO MPUBOJHUT K OHIMOKE, HO 5 BUJAET MPOrpamMmy,
I7Ie 3TO JeNajoch HaMEepeHHO. YTOMSHyTas MporpaMMa Ha camMOM Jieje
HapyIana apyroe npaswio: "He mo3BOJsSH OTKPBITOrO JOCTYyNa K 3aKPBITOMY
kjaccy". OYHKIMA-YIEH HE TOJBKO BO3Bpalllajla BHYTPEHHUU YKas3aTelb Ha
namsITh, BBLICJICHHYIO new, HO KJIACC OXKWIAJ, YTO BBI3BIBAIONIAS (YHKIIUSA
nepeAaeT 3TOT YyKazareidb delete. DJTO 1wioxas Haes CO BCEX CTOPOH:
HOJIyYUTh NPU 3TOM YTEUKY MAMSITH — 3HAYMT JIETKO OTJENIATHCA.

C ToukM 3peHHs TMOUCKa OIIMOOK ToMoraer Onm3koe (Qusnueckoe
pacIionoKeHne KOHCTPYKTOpa U JECTPYKTOpa PsAIAOM APYT C APYroMm B daiine
.Cpp, 4TOOBI CeNIaTh UX 3aMETHEE PU OTIAJKE.

154. JlokajibHbIe EPEerpy3Ku ONepaTopoB new U delete
ONACHBI

3nech OCHOBHOM mpoOjeMol sBiseTCs TO, YTO omeparopbl new u delete,
onpejiefieHHbIe B BHJIE WIECHOB Kiacca, CIEIyIOT APYIMM IpaBWIaM, YeM
neperpy’keHHble  Ha  roOadbHOM — ypoBHe. JlokampHas — meperpyska
UCIOJNIB3yeTCs JIMIIb TOT/a, KOTJa Bbl pa3MellaeTe €IMHCTBEHHBIH OOBEKT.
['moGanpHast meperpyska HCIONb3YeTCd BaMHM BCET/a IPH  Pa3MELICHUU
MaccuBa. CieoBaTenbHo, TOT KO/, CKOpee Bcero, He OyeT paboTaTh:

some_class *p = new some _class[l]; // Bu3HBaer IJIOOAJbHEM
// omnepatop new ()

/..

delete p; // BHIBEIBaeT some class::operator delete()

[ToMHuUTE, 9TO ITH ABE CTPOKU MOTYT OBITH B Pa3JINYHBIX (aiinax.
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Yactp 83. 11120/ 10HBI

MHorue po6emMbl ¢ madbIOHaMH B IEHCTBUTEIILHOCTH BHI3BAHBI yUCOHUKAMH,
KOTOpbIe OOBIYHO HACTOJBKO YHPOIIEHHO PacCMaTpPUBAIOT MIA0JIOHBI, YTO BBI
3aKaHYMBAaeTe YTCHHE, HE TONYyYHMB M HaMeKa Ha TO, KaK OHHU JIOJDKHBI
UCTIOJIB30BaThCsI. DTOT pasfiell MOCBSIICH PAaCIPOCTPAHEHHBIM 3aTPyIHCHUSIM,
CBSI3aHHBIM C [1a0JOHAMH.

155. Ucnosb3yiiTe BCTPOEHHBbIE IA0JIOHBI (PYHKIUI
BMECTO NAPAMETPU3UPOBAHHBIX MAKPOCOB

[IpuBeneHHEIN paHee MpuUMep:

#define SQUARE (x) ((x) * (x))
TIe:
SQUARE (++x)

paciupsieTcs J10:

((+4x) * (++x) )

WHKPEMEHTHUPYS X JIBax/abl. Bl HEe MoxeTe pemuTh 3Ty npodiemy B Cu, a B
Cut++ wmoxere. Ilpoctas BcTpoeHHas (QyHKUus paOoTaer  BIIOJIHE
YZIOBJIETBOPUTEIBHO, B TAKOM BHJIE:

inline int square( int x ){ return x * x; }

He JnaBasg moOouHoro »ddekra. Tem HEe MeHee, OHa [OIMYCKaeT JIUIIb
HeNoYuClieHHbIe apryMeHThl. 111aObmoH (QYHKIMH, KOTOPBIA pacIIUpSeTcss BO
MHO>KECTBO TIEPETPYKEHHBIX BCTPOCHHBIX (DYHKIIHHA, SBISETCS Oojiee OOmIMM
pelIeHneM:

template <class type>
inline type square( type x ){ return x * x; }

K nHecwacTpio, 3T0 cpabaThIBaeT TOJBKO B MPOCTHIX cUTyauusx. Cremyromuit
maljaoH He MoXkeT o0paboTaTh BBI30B max (10, 10L), MOTOMY 4YTO HE
COBIIA/IAl0T TUIIBI APTYMEHTOB:

template <class type>

inline type max( type x, type y ){ return (x >y) ? x : y; }
s 06paboTku max (10, 10L) BbI JOIHKHBI UCHOJIB30BAaTh IPOTOTHUII, YTOOBI

IPUHYANTh K PAaCUIMPEHUI0 110 TOMY BapHaHTy max (), KOTOPBIM MOXET
BBITIOJIHUTD JAHHYIO paldoTy:
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long max( long, long );

[IporoTun BbI3BIBaET pacmupeHue madnaoHa. KoMmuiastop ¢ JerkocThio
npeoOpas3yeT apryMeHT THIa int B long, Aaxe €cld eMy He HYKHO JeNaTh
3TO TIpeoOpa3oBaHuUE ISl pACIIMPEHUS 11a0IoHa.

3aMmeTbTe, YTO § 3/€Ch PEKOMEHAYIO0 HCIIOJIb30BaHUE MIA0JOHOB TOJBKO
MOTOMY, 9TO Square SBISIETCS BCTpOoeHHOW (yHKIme. Ecom Ob1 3TOro HE
OBLII0, TO JUIS TOTO, YTOOBI TAKOW MEXAaHU3M OBbLIT KU3HECTIOCOOHBIM, MPHUIILIIOCH
OBl reHepupPOBaTh CIIUIIKOM MHOTO KOJa.

156. Bceraa 3naire pasmep maodJioHa MOCJIE ero
pacipeHus

BoNBbIIMHCTBO KHUT JEMOHCTPUpPYET MIaOJIOHBI THIA MPOCTOTO KOHTEHHEpa
MaccuBa, TOMOOHOTO TIOKazaHOMy Ha JmctuHTe 13. BB HEe MOXKeTe
MCIIOJIb30BaTh 3/I€Ch HACEAOBaHUE (CKakeM, ¢ 0a30BbIM KJIACCOM array, OT
KOTOpOro Hacienyerca int array). IIpobnema 3akimrodaercss B meperpyske
omepain operator [] (). Ber ObI xoTenu, 94T00BI OHA ObLIA BUPTYAJIHHOM
¢dyHKIMel B 6a30BOM Kjacce, 3aMeIIeHHAs 3aTeM B MPOU3BOAHOM KJlacce, HO
CUTHATypa BEPCHH TPOM3BOIHOTO KJacca JOJDKHA OTIMYAThCS OT CHUTHATYPBI
0a30BoOro Kiacca, 4ToOBI Bce 3TO 3apaboTano. 31ech ompezeneHus: QyHKIAN
JIOJKHBI OTIIMYATHCS T BO3BpaIacMbIMH TUITAMHU:
int array::operator[] () HOJDKHAa BO3BpalllaTh CCBHUIKY Ha TUI int, a
long array::operator[] () m0OmKHA BO3BpallaTh CCHUIKY Ha THII long,
U Tak pganmee. Tak Kak BpeMs BO3BpaTa HE pacCMaTpUBAaeTCs KakK 4YacTh
CUTHATYPHI MIPHU BHIOOPE MEPErpyKEHHON (QYHKIMHU, TO peanu3alus Ha OCHOBE
HACIIC/IOBAaHUA HE JKW3HECHOCOOHAa. ENWHCTBEHHBIM pELICHHEM SBIISETCS
11a0JI0H.

Jlucrunr 13. Ilpocroit koHTEITHEp MacchBa

1 template <class type, int size >

2 class array

3

4 type arraylsizel;

5 public:

6 class out of bounds {}; // Bo3ByXmaerTcsa MCKIKOUEHME, €CJIU
7 // uHOeKC 3a npenejiaMM MacCHuBa
8 type &operator|[] (int index) ;

9 i

10

11 template <class type, int size >

12 inline type &array<type, sizes>::operator[] (int index)
13

14 if( 0 <= index && index < size )

15 return array[ index ]
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16 throw out of bounds;
17 '}

EnvHCTBEHHAs MpUYMHA OCYIIECTBUMOCTH 3TOTO ONPENETICHUS 3aKII0YaeTCs B
TOM, 9TO (DYHKIMS-UJICH SBIsETCS BCTpoeHHOU. Eciu 661 3TOTO HE OBLIO, TO BBI
MOTJIH OBl TIOMYYHWTh 3HAYMTEIBHOE KOJMYECTBO ITOBTOPSIOMIETOCS KOJA.
3anoMHHUTE, YTO BE3/le Jajiee MPOMCXOJIUT TIOJHOE pacIiMpeHue ImadiioHa,
BKJIIOYas Bce QYHKIUM-WIECHBI™. BCIeACTBIE TOTO, UTO KAXKI0€ M3 CIIEAYIOINX
OIpejeIeHu Ha CaMOM JIeJie CO3JaeT Pa3HbIil THUII, TO BbI JOJDKHBI PACIIUPUTH
TOT MIa0JOH YeThIpe pasa, TCHEPUpPYS 4UeThIpe HUACHTUYHBbIC (YHKITHH
operator [] (), 110 OJTHOM JJIs KAKJOTO PaCcIIUpPEeHUs abioHa:

array<int, 10> ten element array;

array<int,1ll> eleven element array;

array<int, 12> twelve element array;
array<int,13> thirteen element array;

(To ecTh array<int, 10>: :operator[] (), array<int,11>: :operator
[1 () uTaKk nanee).

Bomnpoc cocTout B TOM, KaKk COKpaTUTh A0 MUHHUMYMa JyOIHpOBaHHE KOJa.
UYro, ecnu MBI yOepeMm pa3mep 3a mpenesbl 1mabdioHa, Kak Ha JUcTUHre 147
[Tpenpiaymue 0ObABICHUS TETIEPh BBITIIAIAT 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);

Tenepp y Hac ecTh TOJBKO OJHO ONpeJelieHHue Kiacca (M OJUH BapUaHT
operator [] ()) ¢ 4eThIpbMs 0OBEKTaMH ITOTO KJIacca.

Jluctunr 14. [llabnon maccusa (BTOpOH IPOXO.)

1 template <class type>

2 class array

3

4 type *array;

5 int size;

6 public:

7 virtual ~array( void );

8 array( int size = 128 );

9

10 class out of bounds {}; // Bo3Oyxmaercs MUCKIOUEHME, €CJIMU
11 // uHOeKC 3a npenejaMM MacCuBa
12 type &operator|[] (int index) ;

13 };

* ®yukuuy u3 mabIOHOB TEHEPUPYETCS, TONBKO €CJIM OHU UCTIONB3YIOTCS B IIPOTPaMMe
(1o kpaiiHe Mepe, Tak JOJDKEH MOCTYNATh XOPOUIHH KOMITWISATOP). — Peo.
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14

15 template <class type>

16 array<types::array( int sz /*= 128%*/ ): size(sz)

17 , array( new typel sz ] )
18 {}

19

20 template <class type>

21 array<types>::~array( void )

22

23 delete [] array;

24}

25

26 template <class type>

27 inline type &array<types>::operator([] (int index)

28 {

29 if( 0 <= index && index < size )
30 return array[ index ]

31 throw out of bounds;

32}

['maBHBIM HEZOCTATKOM 3TOWM BTOPOW peamv3aly SABISETCA TO, YTO BBl HE
MOXeTe OOBSBUTH ABYXMEpHBIM MaccuB. OmpeneneHue Ha JucThHre 13
paspeliaeT cienyroIiee:

array< array<int, 10>, 20> ar;

(20-anementHbi MaccuB w3 10-3memMeHTHBIX MaccuBoB). OmpejeneHue Ha
nuctuHTe 14 ycTaHaBIMBaeT pa3Mep MacCuBa, HCIONIb3YsS KOHCTPYKTOP,
MO3TOMY JIyUIIIee, YTO BBl MOXKETE TIOITYIUTh, ITO:

array< array<ints> > ar2(20);

BryTpeHHMil array<int> CO3JaH C WCIOJIB30BAHHEM KOHCTPYKTOpa IO
YMOJYaHUIO, TMO3TOMY JTO 128-37eMeHTHBI MaccuB; MbI 00BsBwIN 20-
3JIEMEHTHBIN MaccuB U3 128-371eMEHTHBIX MAaCCHUBOB.

Bbl  Moxere pemmTh 3Ty TOCIEAHIOI MpoOJiieMy TpU  TOMOIIH
HacyeoBaHus. PaccMoTpuM clieyroliee onpeieaeHre Mporu3BoJHOTO Kilacca:

template< class type, int size >
class sized array : public array<type>

éublic:

} sized array() : array<type>(size) {}
31eCh HUYETO HET, KPOME €MHCTBEHHON BCTPOEHHOM (YHKIUH, TOITOMY 3TO
OIIpCACJICHUC OUYCHb MAJICHBKOI'O KJjiaccCa. OHO coBceEM HE 6y,[[eT YBCJIUMYNBATDH
pasMep IpOrpaMMbl, BHE 3aBHCHMOCTH OT TOTO, CKOJBKO pa3 OyleT pacuupeH
mra6iaoH. Ber TCIICPb MOXETC 3aIllNCaTh:

sized array< sized array<int,10>, 20> ar3;
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JUISL TOTO, 9YTOOBI TOMy4YuTh 20-3JIeMEHTHBI MaccuB U3 10-3IeMEHTHBIX
MacCHUBOB.

157. HIa610HBI KIACCOB TOJIKHbI 00BIYHO ONPee/ATh
NMPOU3BOJIHbIE KJIACCHI

158. [I1a6/10HbI He 3aMEeHAIOT HACJIeI0BaHHEe; OHU ero
ABTOMATH3UPYIOT

['maBHOE, YTO HYXXHO 3allOMHHUTH O ITa0JIOHAX KJIACCOB, — 3TO TO, YTO OHH
MOPOXAAIOT MHOTO OTpeieNieHuH kiaccoB. Kak v Besikuii pas, Korjia y Bac ecThb
MHO>KECTBO CXOIHBIX ONPEACIICHUI KIACCOB, MICHTUYHBIC (DYHKITMH JTOJDKHBI
OBITH COEIMHEHEI B OOIIMI 0a30BEIN KIacc.

Bo-mepBbIX, nmaBaiiTe B3TJISTHEM Ha TO, YTO HE HYXHO nenath. Kiacc
storable, yXe HCMONB30BAHHBIH MHOUM, CHOBa MPEJCTABISCTCS XOPOIINM
npumepoM. CHauama co3maguM OO0BEKT collection I ympaBiICHHS
COXpaHIeMbIMA OOBEKTAMU:

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 coolbmeHre OOBEKTY Hadajla CIMCKAa, yKasbBaolee, YTO CIM-
// Ccok mpocMmaTpuBaeTCs Ha COBIAaIeHMe co 3HauenmeMm a_match of this;

return head ? head->find( a match of this )
NULL

}

MexaHU3M MOMCKa HYKHBIX O0BEKTOB CKPBHIT BHYTPH Kilacca storable. Bol
MOXXET€ M3MEHHUTh JIEKAUIyl0 B OCHOBE CTPYKTYpy [HaHHBIX, IIOMEHSB
omnpeneieHne storable, U 3TH U3MEHEHUS COBCEM HE 3aTPOHYT peaIU3aLUIO
Kiacca collection.

3aTem pgaBalTe pealn3yeM Kiacc storable, HCHONB3YIONIMNA MPOCTOM
CBSI3aHHBII CIIMCOK B KaU€CTBE JIEXKAIIEH B OCHOBE CTPYKTYPHI JAHHBIX:

class storable

{

storable *next, *prev;
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public:
storable *find ( const storable &match of this ) const;
storable *successor ( void ) const;
virtual int operator== ( const storable &r ) const;

}i

storable *storable::find( const storable &match of this ) const
// BosBpamwaeT ykasaTesib Ha MEPBHII 2JIEMEHT B COMCKe (HAuMHASa C
// cebs), wmmeoumyt TOT xe kyod, uTo M match of this. O6wuno,

// OOBEKT-KOJUIEKLMS HOJKEH [IOCJATh 3TO COOOmEeHMEe OOBEKTY Hadasa
// cnucka, ykKasaTesib Ha KOTOPHI XPAHUTCH B KJIACCE KOJUJIEKLUM .

storable *current = this;
for( ; current; current = current-s>next )
if ( *current == match of this ) // HalImeHo coBIaleHue

return current;

}

storable *storable::successor( void ) const

// Bo3BpamaeT cjenyoillee 3HAUYEHME B [IOCJEIOBATEJIbHOCTMU.
return next;

OyHKUs operator==() I0JDKHA OBITh YHCTO BHUPTYaJbHOH, MOTOMY YTO

OTCYTCTBYET BO3MOJKHOCTL €€ peaju3alii Ha YpOBHE KJacca storable.
13

Peanu3zanus nomkHa ObITH BBHITIOJHEHA B POU3BOIHOM KJlacce = :

class storable string : public storable

{

string s;
public:

virtual int operator==( const storable &r ) const;
{/
virtual int operator==( const storable &r ) const

storable string *right = dynamic_cast<storable string *>( &r );

return right ? (s == r.s) : NULL;

S 3meck wucnonp3oBasn npemiokeHHbli B ISO/ANSI Cut++ OGe3omacHbrit
MEXaHHM3M HHCXOJAIIET0 MPHBEJICHUS THIIOB. right WHHIIMAIM3UPYETCS

3HaYeHHeM NULL, eciH TepenaBacMblii OOBEKT (r) HE OTHOCUTCS K THILY
storable string. Hampumep, oH MOXeT NpHHAUIEKATH K HEKOTOPOMY

" B 1eficTBUTEIBHOCTH 5 GBI HCIIOTH30BAT MHOKECTBEHHOE HACIEIOBAHNE C YIACTHEM
Kiacca string. Mcnonb30BaHHBIHN 3/1eCh KOJI UMEET 11€Jh HEMHOTO YIIPOCTUThH IPUMED.
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JpYyTroMy KJlacCy, TaKXK€ ABJISIOLIEMYCS HAaCJIEAHUKOM storable.

IToka Bce uaet xopomo. Temeps k mpobiemMaM, CBI3aHHBIM C I1a0JIOHAMMU.
Kto-auOynp, HEe TOHMMAIOIIUK TOTO, YTO JeNIaeT, ToBopuT: "PebsTa, s mMory
WCKJIFOYHTh HACJIeIOBAaHWE W TOTPEOHOCTh B BHUPTYAJIbHBIX (YHKITUSX,
WCTIONB3YS Ma0IOHb!", a JAeNIaeT, BEPOSITHO, HEYTO MOI00HOE:

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;

}i

template <class t_key>
int storable<t keys>::operator==( const storable<t key> &r ) const

{
}

template <class t_key>
storable<t key> *storable<t key>::successor( void ) const

{
}

template <class t_key>

storable *storable<t key>::find( const storable<t key>
&match me ) const

{

return key == r.key ;

return next;

storable<t key> *current = this;
for( ; current; current = current->next )
if ( *current == match me ) // HameHo coBIameHue

return current;

}

[IpoGiiema 311ech B HEMTPOM3BOANUTENBHBIX 3aTparax. OyHKIMH-WIeHB maldIoHa
KJlacca caMu SIBIISIIOTCS abioHaMu GyHkiuid. Koraa KoMnuiistop pacumpsieT
mabioH storable, OH TakKe PacHIMPSET BapHAHTHI gcex (DYHKIMI-UICHOB
sroro mrabiaona*. XoTs s UX HE TOKas3aj, BEPOSTHO, B Kiacce storable
oTpesieNIeH0 MHOKECTBO (DYyHKIMH. MHOTHE U3 3THX (QYHKIHI OyIyT MMOX0XH B
TOM, YTO OHH He UCNnob3ylom NHHOPMALIUIO O TUIIE, IepelaBacMylo B I1a0JIOH.

* Cm. mpenbIIyIee TpUMeYanue K npasuiy 156. — Peo.
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DT0 03HAYaeT, YTO KAXKI0€ pacHIMpeHue Takoi QyHKIMH OyAeT UISHTUYHO IO
COJICPXKAHUIO JTIOOOMY JIpyromy ee pacumpenuto. M3 QyHKwmii, KoTopeie He
MOXOKM Ha (QYHKIMIO successor (), OONBIIMHCTBO OYAyT TOJOOHBI
find (), ucnonp3yromeld HHGOPMAIHIO O TUIE, HO KOTOPYIO JIETKO U3MEHHTH
TaK, YTOOBI €€ HEe UCTIOJIb30BATh.

Bbl MOkeTe pemuTh 3Ty mpobiaeMy, UCIONb3Ysl MEXaHU3M MaOJI0HOB s
CO3JJaHUS TIPOU3BOJHOTO Kiacca. OCHOBBIBAsICH Ha MPEABIIyNICH pealu3anu,
HE UCTOJIB3YIONICH MIa0JIOHBI, BBl MOXKETE CIENIaTh CIEIyOIIee:

template <class t_key>
class storable tem : public storable

{

t_key key;
public:
// BamemeHre 6a30BOTO Kjacca
virtual int operator==( const storable &r ) const;
//

1

template <class t_key>
/* BupTyanbuelt */ int storable tem<t key>::operator==( const
storable &r ) const

{

t _key *right = dynamic_cast<t _key *>( &r );

return right ? (s == r.s) : NULL;

}

BreibpaB apyroii myTh, s cocpemoToums B 0a30BOM Kiacce Bce (DYHKITHH,
KOTOpBIE HE 3aBUCST OT THIA key. 3aTeM s HCIOJIH30BaJ MEXaHU3M IIa0JIOHOB
JUTSL CO3aHUsI OTPEIENICHUs TIPOU3BOJHOTO KJIacca, PEealn3yloniero TOJIbKO Te
(YHKIH, KOTOPBIM HYXKHO 3HATh THUI key.

[Tone3HBIM pe3yNbTaTOM SBISETCS CYNIECTBEHHOE COKpAIlleHHE pa3Mepa
kKoja. MexaHu3M IIa0JIOHOB MOXET pPacCMaTpPHBATBCS KaK  CPEACTBO
ABTOMATH3AIWH [TPOM3BOICTBA NIA0IOHHBIX IPOU3BOTHBIX KIIACCOB.



228 IIpaBuaa nporpamMmupoBanus Ha Cu++

Yacts 8u. Ucki1roueHus

159. HazHadyeHue HCKJIIOYEHUI — He OBbITh MOMMAHHBIMHA

Kak IIpaBHJI0, UCKJIFOYCHUC JOJDKHO OBITH B036y>KI[eHO, €Cln:

e Her npyroro cnocoba coobumuTh 00 omubOke (Hampumep, KOHCTPYKTOPOB,
neperpykKeHHBIX OTepalui 1 T.J1.).

e Omubka HencrpaBuMas (HalpuMep, HeXBaTKa MaMSITH).

e OmmbOKa HACTOJIBKO HETIOHATHAS HJIM HEOKUIaHHAsI, YTO HUKOMY HE MPHJIET
B TOJIOBY €€ ITPOTECTHPOBATh (Hanmpumep, printf).

HckimoyeHust ObLIM BKJIFOUEHBI B SI3BIK 1T 0OpaOOTKH OIMIMOOYHBIX CUTYAITH,
KOTOphIE WHAauYe€ HE MOryT OBITh 00paboTaHBl, TaKMX, KakKk OMNINOKa,
CIIyYaloINascs B KOHCTPYKTOPE WM TIEperpy)KEHHOW ormepaiuu. bes
WCTIONB30BAHUS  HMCKIIIOUEHUN  ©IUHCTBEHHBIM  CIIOCOOOM  OOHapyKCHHS
OIIMOKHY B KOHCTPYKTOpPE OY/IET mepeaayda 3ToMy 00bEKTY COOOIICHHUS:

some_obj x;

if( x.is_invalid() )

// KOHCTPYKTOP HE BHIIOJHUJICH .
4TO, 10 MEHBIICH Mepe, HeaKKypaTHO. lleperpyxeHHbIC OMepaIuy SBISIOT
co00ii Ty ke mpobaemy. ETMHCTBEHHBIM CITOCOOOM, KOTOPHIM HCTIOTh30BaHHAS
B

X = a + b;

(dyHKIMSA operator+ () MOXET COOOmMUTH 00 OmuOKe, SBISICTCS BO3BpAT
HEBEPHOTO 3HAYCHHMS, KOTOpOe OYyJEeT CKOMUPOBaHO B x. BBl Morym Obl 3aTeM
HaIMCaTh:

win Hedyro mnonoOHoe. CHOBa BechbMa HEAKKypaTHO. VICKIIOYEHHS Takke
TIOJIE3HBI 1T 00pabOTKH OMIMOOK, KOTOPhIE OOBIYHO SIBJISIOTCS (haTaIbHBIMH.
Hanpumep, GOJIBIIMHCTBO MPOrpaMM MPOCTO BBI3OBYT exit (), eciu QyHKIuUS
malloc () He BBIMOTHUTCA. Bee nmpoBepku Tuma:
if( ! (p = malloc(size)) )
fatal error( E _NO MEMORY ) ;
Oecroe3Hbl, eCiIi ONepaTop new MPOCTO HE BO3BPATUT 3HAYEHUS, KOT/Ia My
HE XBAaTUT NMaMATH. Tak Kak new Ha caMOM JieJie BO30YXIaeT UCKITI0YeHue (110
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CpPaBHEHHMIO C BBI30BOM exit()), TO BBl MOXETE IEepPEXBATUTh OTO
UCKJTFOUEHHE B TE€X PEIIKUX CIy4asiX, KOTJIa Bl MOXKETE YTO-TO CJIENIaTh B TAKOH
CUTYaIWH.

Taxoke umeercs u npyras npoodsiema. OIHO| U3 MPUYHH TOTO, YTO KOMUTET
ISO/ANSI mo Cu++ tpebyer, 94TOOBI OmepaTop new Bo30YKIal UCKIIOUYCHHE,
€CJIM OH HEe MOXKET BBIJCIIUTH MaMsTh, 3aKII0YACTCS B TOM, YTO KTO-TO TPOBEI
UCCIICIOBAaHHE W OOHAPYXHJ, YTO KaKas-TO CMEXOTBOPHAs JOJS OMIMOOK
BPEMEHHU BBINIOJHEHUS] B pPEaJbHBIX MpPOTrpaMMax BbI3BaHA JIIOJBMH, HE
NOOECTIOKOUBIIMMHUCSL TIPOBEPUTh, HE BepHylna Ju (yHKmmMsa malloc ()
3HayeHue NULL. [lo mpuumHam, oOcyXaaeMbIM IO3Xe, S HE IyMaio, 4TO
UCKJIFOUEHHE JIOJDKHO OBITh MCIOJIB30BAHO BMECTO BO3BpaTa OMIMOKU MPOCTO
JUIS 3aIUTHl IPOrPAaMMHCTOB OT ce0sl caMHMX, HO OHO CpadaThIBaeT C new,
MOTOMY YTO 3Ta OIMMUOKa OOBIYHO B JIOOOM ciydae HewcrpaBuma. Jlydmmm
NPUMEPOM MOXKET ObITh QYHKIHS printf (). BoabIIMHCTBO MPOrpaMMHUCTOB
Ha Cu jake He 3HAIOT, 4To printf () Bo3Bpamaer koa omuoOku. (OHa
BO3BpAIIAET KOJMYECTBO BHIBEICHHBIX CUMBOJIOB, KOTOPOE MOXET OBITh PABHO
0, ecI Ha JFcKe HeT MecTa). [IporpaMMHUCThI, KOTOphIE HE 3HAIOT O BO3BpATE
OMMOKH, CKJIOHHBI €€ WrHOpUPOBaTb. A 3TO HE OYEHb XOpPOIIO JJIs
OpOTpaMMBbl, KOTOpas  OCYIIECTBISET 3alicCh B  IepeHaNpaBlICHHBIN
CTaHJAPTHBIN BBIBOJ, MPOAOJDKATh, KaK OyJITO BCE B MOPSAKE, IIO3TOMY MOXKHO
CUYHTATh XOPOIIeH naeeit Bo30yIUTh 371eCh HCKITIOUEHHE.

HTtak, 4To ke TuIoXoro B MCKIO4YeHUsx? Ha camoM fnene cyriecTByeT aBe
npo0OsieMbl. [lepBoii sBIseTCsl YynTaeMocTh. Bam OyneT Tsokeno MeHst yoeauTh,
4TO:

some_class obj;

try

{
}

catch( some class::error &r )

obj.f();

// BEIIOJIHUTBL HOEMCTBME B Cilydae OWMOKM

JIy4lie YuTacTCs, 4YCM:
if( obj.f() == ERROR )

// BEIIOJIHUTBL »OeMCTBME B CJlydae OWMOKU
B mo6oMm citydae, ecniu try-0J10K copepKUT OoJiee OHOTO BBI30BA (DYHKITHIA,
BBl HE CMOJXKETE IMPOCTO MCIPABUTH OIMIMOKY, MOTOMY YTO BBl HE CMOXKETE
y3HAaTh, IIe BO3HUKJIA OIITHOKA.

Crnenyronmii mpuMep JEeMOHCTpHpYET BTOpyro mpobiemy. Kiace CFile,
peanu3yronuii  OCHOBHOW BBOJ/BBIBOJI JIBOMYHBIX (hailioB, BO30y»KmaeT
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UCKITIOYEHHE B CITydae MEePEToTHEeHNs TUCKa MPH 3aIUCH, YeT0 JIETKO JOOUThCS
Ha auckere. bonee Toro, ¢pyHKuus write () He BO3BpallaeT HHUKAKOTO KOJa
ommOKu. [lepexBaT WCKIIOYEHUSI SBISETCS EIMHCTBEHHBIM CIIOCOOOM
oOHapyxeHus: ommOKu. BOT mpumep TOro, kak BBl JOJDKHBI OOHapyKHUBaTh
OINOKY YTCHHUS:

char datal[128];
Cfile f£( "some file", CFile::modeWrite );

try

{

f.Write( data, sizeof (data) );

catch( CFileException &r )

{
if( r.m _cause == CfileException::diskFull )
// 4TO-TO CcHenaThb

}

Nmeetrcsa JABC HpO6J’ICMBI. HepBaﬂ SIBHO CBsA3aHa C YPOMJIMBOCTBIO 3TOI'0 KOAA. a
OBl ropa3go OXOTHEEC HaIMcal:
bytes written = f.Write( data, sizeof(data)) ;

if ( bytes_written != sizeof (data) )
// pasobpaTbca C 3TuM

Bropas mpoGiema omHOBpeMEHHO Oosiee TOHKas M OoJiee cepbe3Has. Bbl He
CMOXEeTe UCIPABHUTH 3Ty OMIMOKY. Bo-niepBhIX, BBl HE 3HAETE, CKOJIBKO OAlTOB
OBLIO 3amucaHo Teped TeM, Kak IUCK TepenoiHwica. Ecmu Write ()
BO3BpaTWJIa 3TO YKCJIO, TO BBl MOXXETE MPEIJIOKUTH MOJIb30BATEII0 CMEHUTh
JIMCK, yOATUTh HECKOJBKO HEHYKHBIX (DailIOB WM cHeNaTh elle 4To-HHOYyIh
JUIsE OCBOOOJKIICHUSI MECTa Ha UCKe. BBl HE MOXXETE TYT CHeNaTh TO, IOTOMY
YTO HE 3HAeTe, Kakas 4acTh Oydepa yxe 3amucaHa, IOATOMY BBl HE 3HAeTe,
OTKy/la HAYMHATH 3aIIKCh HA HOBBIH JTUCK.

Jaxe korga Write () BO3BpaTHIa KOJIMYECTBO 3alMCAHHBIX OAHTOB, TO BBI
BCE €IIe HEe MOXKETe WCHIpaBuUTh omwuOKy. Hampumep, naxe eciaw (QyHKIHIO
CFile mepemnucarb, Kak MOKa3aHO HWXKE, TO OHA BCE PaBHO He OyneT paboTath:

char datal[1l28];
CFile f£( "some file", CFile::modeWrite );

int bytes written;

try

{
}

catch( CFileException &r )

{

bytes written = f.Write( data, sizeof (data) );
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if( r.m_cause == CFileException::diskFull )
// YTO-TO BBIIOJIHUTE .

// npm sTOM mepeMeHHas bytes written comepxmuT MycCop.

VYnpasieHue nepeiaeTcs IpsMo OTKYAa-TO M3HYTpH Write () B 0OpaboTdymk
catch npu BO30YXICHUU HCKIIOUCHHS, NIEPECKAKNUBasi Yepe3 BCE OMepaTophl
return BHyTpu Write (), a Takke dYepe3 oOIeparop NPUCBAUBAHUA B
BBI3BIBAIONICHCA ~ (YHKIMM; TepeMEeHHas bytes written  ocraercs
HEMHUIMATU3UPOBaHHOMW. S Jymaro, 4To BBl MOTJM Obl mepeaatb Write ()
yKa3aTelb Ha MePEeMEHHYI0, KOTOPYIO OHA MOTJIa UCIOJIb30BATh JUIS XPAHEHUS
YHCIa 3alMCaHHbIX 0alTOB Mepel TeM, KaK BHIOPOCUTH HCKITIOYCHUE, HO 3TO HE
OyzeT 3HAYMTENBHBIM YyiydlneHuem. JlydmmM pemeHuneM OyaeT OTKa3 OT
BO30Y)KICHUSI MCKJIIOYEHUS M BO3BpAT WJIM YHCJIa 3alHCaHHBIX OalTOB, WU
KaKOT0-TO 9KBHBAJIEHTa MHIANKATOPA OLIMOKH.

[Mocnenneir mpoOIEeMOil  SBISIFOTCS — HENPOW3BOJAUTENLHBIC — 3aTpaThl.
OOpaboTKa HCKIIIOUEHUS BBI3BIBACT OYCHH OOJBIIHME HEMPOU3BOIUTEIHHBIC
3aTparthl, BBIPAXKAIOLIKECS B BO3PACTAaHMU B HECKOJIBKO pa3 pa3Mepa Kojaa u
BPEMEHHU BBIMIOJHEHUS. DTO TNPOUCXOAUT AK€ B OINEPALMOHHBIX CHCTEMax
tuna Microsoft Windows NT, kotopsie mnoaaepkuBaioT 00pabOTKy
WCKJIIOUYCHHUI Ha YPOBHE OINEPAMOHHOW CHUCTEMBI. BBl MOETe pacCUMTHIBATH
Ha 10-20% yBenuyeHue pazmepa KojJa W MaJCHUE CKOPOCTH BBHITIOJHEHUS Ha
HECKOJIBKO IIPOLICHTOB TPH HHTCHCHBHOM HCIIOJIB30BAHMH HCKITFOUSHHI.
CrnenoBarenbHO, UCKIIOUCHHS JIOJDKHBI WCIOJB30BAaThCS JIMIIL TOTNA, KOTIa
HETPOU3BOANTENbHBIE 3aTpaThl HE OepyTCsl B pacdeT; 0ObIYHO, MPH HATUYNU
BO3MOXXHOCTH, TIPENIOYECTh BO3BPAT OLIHOKH.

160. ITo BO3MO:xHOCTH BO30YKIalTe 00bEKTHI TUIIA error

Jluctunr 15 mnoka3piBaeT MPOCTYHD CUCTEMY ONpENEIEHUN Kiacca i
BO30Y)KICHHUS UCKIIIOUEHHUH. S MOTYy MmepexBaTuTh OMIMOKH YTSHUS WIH 3aIUCH
MOI00HBIM 00pa3oM:

try

{
file f ("name", "rw");
buffer b;
b = f.read();
f.write( b );

}

catch( file::open error &r )

{

' 51 onpemenun 310 st 32-paspsaaHoro kommmiaTopa Visual C+ Microsoft; apyrue
KOMITHJISITOPBI TIOKa3bIBAIOT MJIM CPAaBHUMBIEC PE3YJITATHI, WIIM XY/IINE.
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// ®any He CyWecTByeT MM HE MOXET OBITb OTKPEHIT .

}

catch( file::io error &r )

// Kakasg-ToO M3 HEMCIPaBUMBEIX ONMOOK BBONA/BHEBONA .

Ecnu mens BOJIHYET JIMIIb TO, YTO IIPOM30IIJIa omnoka OIpEACJICHHOIO Baa, 1
HEC BOJIHYCT, KAKOT'O KOHKPETHO, TO s MOT'Y CACJIaTh TaK:

file £;

try

{

buffer b;
b = f.read()
f.write( b );

}

catch( file::error &r )

{
}

JIuctunr 15. Kitaccel HCKITIOUEHNHT

//

class file

{

public:
class error {};
class open error : public error {};
class io error : public error {};

//

W oo JO0 Ul b WNEK

}

OroT KOJ paboTaer, MOToMy uTO 00beKT file::read error sBIgercs
00beKkTOM THNA file: :error (Tak KaKk OTHOCHTCS K MPOU3BOJAHOMY KIIAcCy).
Bl Bcerma mokere mepexBaTHTh OOBEKT MPOM3BOJHOTO KJAcca, MCHOIB3YS
CCBUIKY WJIH yKa3aTellb 6a30BOro Kiacca.

S Mor ObI Takke MPEATIOKUTh APYTOH KIIACC, UCTIONb3YIOIIUN TOT K€ CaMBblii
MEXaHHU3M:

class long double

{

public:
class error {};
class didvide by zero : public error {};

//

7

Tak Kax KJIacChl €rTor sABJISAIOTCSA BJIOKEHHBIMHU OIPEIEICHUAMH, TO UMEHAMHU
Ha caMoM gneie aBOTC file::error M long double::error,
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MO3TOMY 37IeCh HET KOH(IMKTa HMEH.

JIyis ynpoIieHus CONpPOBOXKICHHS 51 BCETJIa MCIIOJIb3YI0 error B KayeCcTBe
cBoero 0a30BOro Kiacca g MCKIOYeHWH. (S He Mor HCIoIb30BaTh
MPOU3BOHBIN KJIACC, JaXe €CJIM 3/eCh ObUT ObI BO3MOXKEH BCETO OJUH BU]I
ommOKkun). TakuM 00Opa3oM, si 3HAI, 4TO, UMesT BO3OYKIAIONINA HCKITIOYCHHE
KJacc some _class, MOXKHO EpEeXBaTUTh ITO UCKITIOUCHUE MTPU TIOMOIIH:

catch(some class::error &r)

Oty ommOKy MCKaTh He mpuaercs. Eciaum mpuMeHsieTcs HacieqoBaHUE, TO S
MCTIONB3YI0 0a30BBIN KJTaCC error TAKUM 00pa3oM:

class employee

{
public:
class error {};
class database access error : public error {};

}i

class peon : public employee

{

class error : public employee::error {};
class aagh : public error {}:

}i
DTEUM  cHOCO0OM  HCKIIOYEHHE aagh MOXKET OBbITh IEepeXBaueHoO Kak
peon: :aagh, peon: :error uim employee: :error.

Her cmbicna co3maBarh Kjiace II0OAlLHOIO YPOBHS error, OT KOTOPOIo
HACJIEYIOTCS BCE JIOKAIbHBIE KJIACCHl error, MOTOMY YTO s 00paboTKH
3TOM CUTYaIlMH BBl MOKETE MCIIOIB30BaTh 00paboTumkK catch (...) .

161. Bo30ykaeHue MCKIOYEHUI U3 KOHCTPYKTOPAa
HEHa/IesKHO

S HauHy ATOT pa3zien ¢ 3aMeyaHus O TOM, YTO KOMIIMJISTOPBI, KOTOPbIE
COOTBETCTBYIOT pabounmm nokymeHTam komwurera ISO/ANSI mo Cut+, He
UMEIOT OOJIbIlel YacTu U3 paccMaTpUBaeMbIX 37ech mpobieM. Tem He MeHee,
MHOTHE KOMITWJIATOPHI (OAWH W3 KOTOPBIX KoMmwisatop Microsoft) um He
COOTBETCTBYIOT.

OmmOKku B KOHCTPYKTOpaxX SIBJISIOTCS NEHCTBUTENBHOHN mpobiemoit Cu++.
Tak Kak OHU HE BBI3BIBAIOTCS SIBHO, TO U HE MOTYT BO3BPaTHTh KOJbl OIIMOOK
OOBIYHBIM TIyTEM. 3ajaHue s KOHCTPyHpPyeMoro oOBeKTa "HeBepHOTro"
3HAUEHUS B JIyYIlIEM clydae IPOMO3JKO M MHOI/Ia HEBO3MOXKHO. Bo30OyxaeHue
UCKITIOUEHHUST MOXET OBITh 3/IeCh DPELICHHEM, HO NPU ATOM HYXHO YYeCTh
MHO>KECTBO BOIIPOCOB. PaccMoTpuM ciieayromuit Ko:

class c



234 IIpaBuaa nporpamMmupoBanus Ha Cu++

class error {};

int *pi;

public:
c() { throw error(); }
//

}i

void f( void )

{

try

Cc *Ccp = new ¢; // Cp HE MHMUMAIN3UPYETCs, €CJIU He
// BHIIOJIHAETCH KOHCTPYKTOP

/..

delete cp; // @Ta cTpoka B JIOOOM CJlydae HE BBITOJIHUTCSH .

}

catch( c::error &err )

{

printf ("C6oit xoHcTpykTopal\n") ;

delete cp; // DebekT: Ccp Temepb COMAEPXUT MyCOp

}

[IpoGiiemMa cocToWMT B TOM, YTO MaMsATh, BBIJCIICHHAS OIEPATOPOM new,
HUKOTJ]a HE 0CBOOOXKIaeTcs. To eCTh, KOMITUIISTOP CHadaja BHIIEISICT MaMsITh,
3aTEM BBI3BIBAET KOHCTPYKTOP, KOTOPBIH BO30ykIaeT 00BEKT error. 3aTeM
yhpaBjieHHE TiepefaeTcsi MpsMO M3 KOHCTpykTOopa B catch-0mok. Kop,
KOTOPBIM BO3BpaliaeMoe 3HA4YCHHWE OIeparopa new INPUCBAWBaCTCA Cp,
HUKOT/J]a HE BBIMTOJHACTCS — YIPABIEHUE MPOCTO TIEPECKAKMUBACT Yepe3 HETo.
CrenmoBaTebHO, OTCYTCTBYET BO3MOXKHOCTH OCBOOOKIEHUS IMAMSITH, TOTOMY
YTO y Bac HET COOTBETCTBYIONIETO YyKazaTens. YUTeHume MHOW paboumx
nokymeHnToB komuteta ISO/ANSI nmo Cu++ mokasano, 4To Takoe MOBEACHUE
HEKOPPEKTHO — TMaMATh JOJDKHA OCBOOOXKIAThCS HESIBHO. Tem He MeHee,
MHOTHE KOMIWISITOPBI JISTal0T 3TO HEMPaBUIILHO.

Bot npocToii crioco® UCIpaBUTh 3Ty CIOKHYIO CUTYAIHIO (S TOMECTHIT TEJI0
(GYHKIIMKM B ONpejaelieHrne Kiacca JIMIIb JIsi TOTO, YTOOBI CAENaTh MpUMEp
MOKOpOYe):

classc
int *pi;

public:
c() { /*...*/ throw this; }

}i

void f( void )
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{

try

¢ *cp = NULL;
Cp = new C;

c a_c_object();

catch( ¢ *points_at unconstructed object )

{

if( !cp ) // ecaM KOHCTPYKTOP, BEI3BAHHHI IOCPEICTBOM
// new, He BEHIIOJHAETCH
delete points_at unconstructed object;

}

CI/ITyaLII/ISI YCHIOXHACTCSA, KOIJa HCEKOTOPLIC 00BEKTHI pasMCIIAlOTCA IIPpU
IIOMOIIN new, a IPYyruc — U3 JUHAMHUYECKOU MaMsTH. BBl JOIKHBI cIcIaTh
YTO-TO IMOXOKEEC Ha CIICAYIOUICE, YTOOBI IIOHATH, B UEM JICJI0:

void f( void )

{

¢ *cp = NULL; // cp momxeH OHTb OOBABJIEH CHapyxmu try-6Joka,
// moToMy uTO try-6ii0Kk obpasyeT oOBJacTb
// DOercTBMa, MO3TOMYy CP HE MOXEeT OBThb
// mocTynHemM B catch-6joke Oynyun OOBLABJICH B
// try-6ioke.

try

{

c a_c_object;
cp = new C;

}

catch( ¢ *points_at unconstructed object )

{

if( !cp ) // ecnu KOHCTPYKTOP, BEI3BaHHBEI [IOCPEICTBOM
// new, He BEHIOJHAETCH
delete points_at unconstructed object;

}

Bbl He MOXeTe pemuTh 3Ty Mpo0JIeMy BHYTPH KOHCTPYKTOpa, IOTOMY YTO IS
KOHCTPYKTOpa HET BO3MOKHOCTH Y3HATh, MOJIydeHA JIU HHUITHATU3UpYyEeMas UM
[MaMsTh OT new, WJIA U3 CTEKa.

Bo Bcex mpeapiIymux MpUMepax JeCTPYKTOp Uil COOMHBIX OOBEKTOB
BBI3BIBACTCS, JaXe €CIAM KOHCTPYKTOp HE BBIMOJHWICA U BO30OYIHI
uckmodeHre. (OH BBI3BIBACTCS WM KOCBEHHO TIOCPEJICTBOM OIllepaTropa
delete, WIM HEABHO NPHU BBIXOZAE 00BEKTA U3 OOJIACTH JCHCTBUS, JTaKe €CIIH
OH TTOKHUAET €€ M3-3a BO30YKICHUS UCKITIOUCHHUS).

AHaJIOrMYHO, BbI30B delete KOCBEHHO BBI3BIBACT JIECTPYKTOP JJIS ATOTO
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oOwekrTa. S celiyac BepHyCch K A3TOW cuTyaruu. [lepem BBIXOIOM W3 3TOTO
JECTPYKTOpa HE3aBEPILIECHHBI KOHCTPYKTOpP HOJKEH TIPUBECTH OOBEKT B
HCXOJIHOE COCTOSIHHME Iepe]] TeM, KaKk CMOXeT Bo30yauTh ommuoOky. C yueTom
MPEIIeCTBYIOUIET0 ONpeAeNeHUs Kilacca C Cleayromuid ko Oyner padorarhb
MpU YCIOBHUHU, YTO OTCYTCTBYET OLIMOKA JI0 ornepaTopa new int [128] U new
BBITIOJIHEH YCHEUIHO:

c::c( )

{

if ( some error() )

throw error (this); // IE®EKT: pil He MHULMAIM3UPOBAH.
/] .
pi = new int[128]; // IOEGEKT: pili HEe MHMUMAIUSUPOBAH,
// ecnu onepaTop new BO3ByXxIaeT
// UCKIOYeHue .
/] ..
if ( some other error() )
{
delete [] pi; // He sabymbTe crmejiaTb 3TO.
throw error (this); // 5To BO3ByXIeHMe Oes30MacHO
}
c::~c( )
delete pi;

}

3anoMHHTE, YTO Pi COAEPKUT MYCOp IO CBOCH MHHUIMAIN3AIMU ONepaTopoM
new. Eciin B030y>K1aeTcsi HCKITIOYECHHUE JI0 BRI30BA new WM CaM OTepaTop new
BO30YyIUT WCKIIOYCHHE, TO TOTAAa p1 HHUKOIJA HE HWHUIUAIU3UPYETCS.
(BepositHo, oHO He Oymer coxepxarh NULL, a Oyaer mpocTo He
WMHHIIMAIN3UPOBaHHO). Korja BeI3bIBaETCS IECTPYKTOP, TO oneparopy delete
nepeaaeTcss  9TO  HEONpeJeNieHHOe — 3HaueHwe. PemuMm  mpoliemy,
VMHUIAIH3APOBAB ITOT yKa3aTellb 0€30MacHbIM 3HAYCHUEM JI0 TOTO0, KaK 4To-
1100 UCTIOPTUTCSL:

c::c( ) : pi(NULL) // vHMUMaAIM3MPYETCHa Ha CJydall, €CJiM ONepaTop
// new nmact cbHom

if( some error() )
throw error(this); // 2To BO3OyXImeHUe Tenepb OE30MACHO.
/]

pi = new int[128]; // CbBoml omepaTopa new Ternepb 6e30MaceH.

//

if ( some other error() )

delete [] pi; // He 3abynbTe BEHCBODOOOUTH IOMHAMMUECKYO
// maMAaTh.
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throw error (this); // 29To BO3b6yXHOeHMe Be30MacHO.
}
}
c::~c( )
{
if( pi )
delete pi;

}

Crnemyer MOMHHUTH, YTO HY)KHO OCBOOOXIATh YCHEIIHO BBIICICHHYIO TaMSTh,
€CJIN MCKIII0YeHHE BO30YKIEHO IOCNIe ONepaly BBIJCICHHS, TaK, Kak ObLIO
C/IeTIaHO paHee.

VY Bac ecTb BO3MOXXHOCTH IMOYUCTUTH NPEIUIOKEHHBIN BBIIIE KOJ MPH €ro
UCTIOJIb30BAaHUHM C YYETOM MOET0 COBEeTa M3 MPEIbIAYIIero MpaBuia o
BO30Y)KICHUU HCKIIOYEHUSI O0BEKTa error M CKPBITHS BCEX CIOXXHOCTEH B
3ToM 00BekTe. OJJHAKO OMpeAeTICHNUE ITOr0 Kiacca IMOJy4aeTCsi 3HAYMTEIbHO
6onee cnoxHbIM. Peanmuzanus B nuctuHre 16 ommpaercs Ha TOT (hakT, 4TO
JIECTPYKTOP SIBHO OOBSIBICHHOTO O0BEKTa JIOJKEH BBI3BIBATHCS TP BBIXOJC M3
try-0yioka, mepes BBITONHEHHEM catch-0moka. JlectpykTop mis oObekTa,
MOJIY4YE€HHOTO TIPU TIOMOIIH new, He Oy/IeT BBI3BAH J0 TEX IOp, OKa MaMsTh HE
Oynmer mepemaHa omneparopy delete, UYTO TPOUCXOAWT B COOOIICHHH
destroy (), mocnaHHOM U3 oneparopa catch. CrnenoBaTenbHO, IEpeMEHHAS
has been destroyed Oyner comepkaTb UCTHHY, €CIIH OOBEKT IOIyYeH HE
NpY TIOMOIIN new, U HCKIOYCHHE BO30YXKIEHO U3 KOHCTPYKTOPA, U JIOKb —
€clii OOBEKT IMOJYYEH IMOCPEJACTBOM new, IMOTOMY YTO ACCTPYKTOp eIle He
BBI3BaH.

KoneuyHo, BBl MOKETe BIIOJIHE PE30HHO 3aMETUTh, YTO Y MEHS HET NMPHYUH
NPOBEPATh COJEPKUMOE OOBEKTa, KOTOPBIM IO TEOPUU JOJDKEH OBITh
YHUYTOXKEH. 371ech yxKe npyras mnpobiema. HekoTopbie KOMIMUIATOPHI (B TOM
gucie koMmuisaTop Microsoft Visual C++ 2.2) BBI3BIBAIOT JECTPYKTOP MOCIE
BBITIOJIHEHHS omepaTopa catch, gaxke eciu 0OBEKThI, ONpeeICHHbIE B try-
0JI0Ke, HEeOCTYITHBI U3 catch-01oka. CiiejoBaTenbHO, KO U3 JIUCTUHTA 16 HE
Oyzmer paboTaTh Imocie ATUX KOMIWIATOPOB. BeposiTHo, mydmine perieHue
COCTOSITIO OBl B HANHMCaHUHM BapHaHTa operator new (), KOTOPBIA MOT ObI
HAJIC)KHO YKa3bIBaTh, MOJyYeHA MAMSTh U3 Ky4d WM U3 CTEKa.
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JIuctuur 16. except.cpp — B030yKA€HNE UCKIIOYECHUS U3 KOHCTPYKTOpA

1 class c

2 |

3 public:

4 class error

5 {

6 c *p; // NULL [IpM YCIIEWHOM BHIIOJIHEHUM KOHCTPYKTOPa
7 public:

8 error( ¢ *p_this );

9 void destroy( void ) ;

10 Vi

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() ;

22 ~c();

23

24 };

25 //========================================================
26 c::error::error( ¢ *p this ) p( p_this ) {}

b B 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 /) mmmmmm e e oo
41 c::~c()

42 |

43 /] ...

44 has beeb destroyed = 1;

45 }

R et i
47 int c::been destroyed( wvoid )

48 {

49 return has been destroyed;

50 }
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51 //================—=—==—==—=——==—==——-—=———-—-—-——---—--—-—--==
52 void main( void )

53 {

54 try

55 {

56 C *Cp = new C;

57 c a_c_object;

58

59 delete cp;

60 }

61 catch( c::error &err )

62 {

63 err.destroy(); // HeCTPyKTOp BHBHIBAETCS, TOJBKO €CJM
64 } // OBOBEKT CO3ImaH OlepaTopoM New

65 }
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3aK/IroueHue

Bot Tak-T0. MHOXECTBO IpaBHJI, KOTOPBIE I CUATAIO MOJIE3HBIMU M KOTOpHIE,
HaJICI0Ch, OYIyT mosie3Hbl U i Bac. KoHeuHo, MHOTME M3 Mpe/ICTaBICHHbIX
3]1eCh MpaBWI IUCKyCCHOHHBI. [loxkamylicTa, S TOTOB ¢ BAMU O HUX ITOCIIOPHTb.
HecomuenHo, s He cuuTaro ce0s KakKMM-TO 3aKoHozaresieM B ctwie Cut+ u
caM Hapyllar0 MHOTHE M3 3TUX IPAaBMJI IIPH CIy4ae; HO 51 UCKPEHHE BEPIO, UTO
cleloBaHME OSTUM MpaBWIaM CIENaeT MEHS Jy4IIUM HPOrpaMMHUCTOM, H
HAJICIOCh, YTO BBl MX TOXE OLIEHUTE.

51 3akoHuy BompocoM. CKOJBKO BpeMEHHU MOTpeOdyeTcs MpOorpaMMUCTY Ha
Cut+ mmg Toro, 4toObl 3aMEHHUTHh DSJEKTPHUECKyI0 Jammodky? OtBer —
HUCKOJIBKO, a BbI, KaXX€TCs, BCE e€IIe MbICIHUTe MpoueaypHo. IlpaBunbHO
CIPOEKTUPOBAHHBIM KJIACC sJleKTpuyeckas Jiamna JOJDKEH HacledoBaTh
MeTOJ, 3aMeHbl OT 0a3oBoro kiacca Jjiamna. lIpocTo co3maliTe OOBEKT
MPOM3BOJHOTO KJIacca M MOUUIUTE €My COOOIIeHNe 3aMeHn T cebs () .



00 aBTOpE 241

00 aBTOpE

Anen Tomy0 — mOpOrpaMMHCT, KOHCYJIBTAaHT U  IPETOAaBaTelb,
CHEIUATU3UPYIOIIANCS Ha Cu++, 00BEKTHO-OPUEHTHPOBAHHOM
NPOCKTHPOBAaHUM M OMNEpAlMOHHBIX cucteMax Microsoft. OH mpoBoIUT
CEMHHAPHI TI0 MPUTJIAIIEHUIO YaCTHBIX (hupM noBcroy Ha Tepputopun CILIA u
npenogaer B ¢pummanax KanmnpopHUNCKOro yHUBEPCUTETA, PACIOIOKEHHBIX B
bepxiu u Canra-Kpy3. On Takxke paboTaeT NporpaMMHUCTOM M KOHCYJIBTaHTOM
10 00BEKTHO-OPUEHTUPOBAHHOMY HPOEKTUPOBaHMIO, Hcnoib3ysd Cu u Cu++ B
omnepanuoHHbIX cpenax Microsoft Windows, Windows-95, Windows NT u
UNIX.

M-p T'ony0 perynspHO MHUIIET JUIS Pa3InYHbIX KOMIBIOTEPHBIX KYPHAJIOB,
Bkimouast "Microsoft Systems Journal", "Windows Tech Journal” m m3penka
"BYTE". Ero nomynspHas koinoHka "Cynaydok ¢ Cu", myOaukoBaBuIasicsi B
"Dr.Dobb's Journal” ¢ 1983 o 1987 roxpl, cTana ajs MHOTHX JIFOJIEH TIEPBBIM
BBegearieM B Cu. B umcno ero kaur Bxoast "Compiler Design in C",
"C+C++" u "The C Companion". M-p T'ony0 coumHSE€T My3bIKy U HWMEET
JIMIIEH3UIO YaCTHOTO MHUJIOTA.

Br1 MmoxeTte cBszaThbes ¢ HUM depe3 MHTepHeT o anpecy allen@holub.com
wi depe3 ero ¢upmy Software Engineering Consultants, P.O.Box 5679,
Berkeley, CA 94705 (tenedon u dakc: (510) 540-7954).
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